C)lnbb L
a)ljgl adiawil Jgla
<l jgall 2020 ailelg 199630

AT




T vy
x.A...'Y 1 ',

s BT ““
T bl A ;my‘

[ *)S!QAAJS\AB’H}

-

oY 9 (9 ,PSMJ‘\.)MJM\U.‘:JW,Mw%J&M\&F?M\JBM\J JOmalladl Gy b daad)
....... B9 (pll ags ) Gluals
(@laab ) Jsla A e g0 dajla) JLaiS) ) (e (g a3 (100 () bl adk) Addad Lillagial)
Mw319963bwuhﬁ\d3a4&uuauﬁ 40580 ALY araa Ao (o gias 3 Ay Al (ealudl
"o Ul kil g A g gl i g Gl g AU g SN ") ) aranty , AN a1 2020
Gl e g g1l glaia¥l B cila Al a gl Al g Jaal o i) Gllal) e G A jlall B e S
) grgial) s dmy Aaal) Al B QS (oS Laa Lyl oy ¢
13 0\3 19964l (3 4ajlall o4 GALJUJs\ ALLY) daia dllly 1996 ale Adulli a3 QUK 134 ¢l ale)
0 %90 sy e 2011 ale 43S Aol A1 5 gall Jagad alg, A el A3l 65 ga ) cuils Glist)
Baa Juab 48l g "AdAY)" e OIS 1) adl) QUK 8 (usbal) Juadl) Cida a3 Eua agail) rgial)
Juadll B audal gall (any Cila Liay) &g "AalicY) Abialial) calaal"lila ualid] Juail) ga g Lis
Sl | dall 5 gl Jia ™ Al a1 Jualll aual gall g ALl g dglad) Jia " Jualil) e
duadl) g Al g Alall g ghatl) " A Juadl) g "AS pall ao¥) " Y Juadl) 1R 9 Sy 6 (Ao Lilla il
Juadll g "Aalic ) ALl e slaal) " Gualdd) Juadl) g " JalSil) "o 1) Juadll g 1 Jualdal) ")
Miiladl dwaigd) " udlud)
(sl plate¥) (& clualy ) cla o s #
100 ¢ LaY) cisllaa &3 aa da )3 150 Lgsd 25 LIS (51 56l Glaia¥) &89 o) £ JS J ple)
1A Jpaadl) o 42 j5a g a2 10 £ JSly da
A8 20 " dgmal (198 A jall ) "GV Juadll-1
"Aa 0 20 " Agmal (158 "hok g Al g ghall) " S (uadl)-2
"Aa 0 40 " dumal (158 "dualil) "EIE Juail)-3
a0 30 " Al (% ekl Ml ) Juaill-4
"ia 1 20 " Awmal sSs "Aualie V) Alalinl) aialeall M owalld) Juaill-5
A d 20 " dpmal (158 Al dwaigl) " uikad) Juadl)-6
o4 il ydy (g ey Adlasan A V) JlaS 225 M e g sgn gl Ul llin (S o gl Ay #
edly odlall A gd) e aild Sl Uad dlia ¢S o Y ¢ 13 aSanaind 131 Q) ga g el g
OS5 ) Mas bl Jaad g i) Jand Al Uik g Ao Lall Aadll) ol jlana¥) (B o3 gladl (1 Ay E30) clllal
Ohasl 13 dadd agisclua o Utk ol g agiud 3 (B 4088 gal) agd iadl g Audhal) asand Banda e Sl
B ) g gl
PP PER I EERRCPEN
100 () bl a D Aedes uns 3

”" l“ ”l (e
o e
'{&l‘w



tAl sadl) o gl 5 el Glatial) a gy ALY 4B g aaia Adhal) I o) #

(2,2 20 J) g JSl) ath Abics) dusad o AaY) raliadla

("2 10" Aal 0S5 JoY) Juall) (e JIsm) A 11

("ela 0 10" Apmad sSa " Al o) Aas gial) dall) ) Jg "IN Juadl) (1 J)3n)-B
("ela 0 10" Apmai gSag "Jla ) Aol o) Ak e udldd) Jaaadl) (s JI3ma)-A 1200
(Melad 10" dnmad (5Say el e ada" (AU Juadl) (4 J)3)-B

(M0 10" Al 0S5 " 104 IS COLST "l )l Juall) (e J)su)-A 130w

("o 10" Awal 058 A auy gl b ,c ad ey "EIEN Juadll (14 J)3)-B
("2 10" Al 0S5 " O QA" Al Juadll (e 1) -A 140

(Mela sl 10" Amal (15859 "l gl (T ) Ad " i) Juaadl) (e J)3)-B

("Ml 10 Asmad g8y MRl o) i adad " AEY Juadl) (e JI3m)-C

(Mla g 10" Amal 058 "GlRY) e R gans Add yua" Jg¥) Juadll (e JI3u)-A 150
("ela s 10" Agmal 589 " Alusal) "l Y1 Juadl) (4 J)3)-B

(Ml 10" A 0581 sl y palinl) gl o clipda® EAG Juadl) (e Jlgm)-C
(Ml 10" dsmal 99 AN Aaiay Basaall dalwall "al N Juall) (e JIsu)-A 160
(Ml 10" Al 099 ™ L) e Jualll Cidlan Ml Juadll (e J)5w)-B

("l 2 10" Anseai (3389 " (o My A pal) Y slacali "N Jusil) (10 ) gaa)-C

) e uaa-)gA&JJﬂ\ QSLA‘&‘J)C\&\ A9 pa s l0l ladll (e Jaa cu B Jaall) 1y dtlatf S #
) ga B LDEL) ) 13889 B g B3 158 € E 8 B Cra il A sal) e laal) Jism (S O SN (e
. Jasd 4Ly




M [Im [[111]
e I‘ “m Al '|”|| [ RS
"’JLA:E" -\-’b- a\::..d\ M‘u&lﬂ-"waw‘
IS sal) s MU gY) Juadll Jga Al el ALia)
[ s A a8 20 J
"AS sal) alasY) 1"3“%‘(}"" Gilland) g S palf daall (%Alﬂ\)&.u,@l\ dagall™ Jea Ayl el Adiuy)-q
1/2003 1/1998
Susally drd a3 4 5 S yall danll g pudal) i) 3/ (14 30 )2 + (3 - 20)? S ol 23all Lalal) 5 ) gually s [
Aadall | Sol:
sol : (1+ 3i)2+(3—2i)2
L1 1 = (1+ 60+ 9i%) + (9 — 12i + 4%
c = =375 =(_3+6_i)+(5—12i)
B 1 3-5i = -3 - 6i
~3+5i 3-5i
3-5i 3 5 1/1999
~9+25 34 34 (3002 5 sl ) Bl 5
Sol:
1/2004 L
(V3 i Pm (2—V3 i )2 oS pal aoml Ayslad) Aigual) 2. /3o (50
. s 112
sol : —(1+i 1—i)
(1-V3i)2 - 2-vV3i)? _ (83Dl
= (1-2V3i+3i2) — (4-4V3 i+3i?) 241;1
=(-2-2V3i)- (1-4V3 i) ' I
S (2-2VF i)+ (1+ 4T D) =—3+2y3 i | LT2FEloditan=-3-4i
b 1/2000
g 3 2 2 A8 = i v=3-i o1y
(3 +4i)2 + (5 - 3i) (1 + 1) At dpaly i sn o | XH2Y et 3l y=34 ds il

sol:

3+ 4+ (B -30A+ 10

= (9+ 24i + 16i®) + (5 + 5i — 3i — 3i?)
= (-7+24i)+ (8 + 2i)= 1+ 26i

= (1,26)

2/2005

Laalix? +3x+5 Aadaa xy = —1 + 27 ilS 13 [

(A1) Al
sol:
x2+3x+5
= (-1+2i)*+3(-1+2i) +5
= (1-4i +4i*)+ (-3 +6i)+5
3-4i) + (2 + 6i)
1

=(_
= (-1 4+ 2i)= (-1,2) Ll sy ) disa Ay

x?+ 2y% = (2+3i)?* + 2(3 — i)?
= (4 + 12i + 9i*) + 2(9 — 6i + i%)
(-5 + 12i)+ 2(8 — 6i)
(-5 + 12i)+ (16 — 12i)
11 + 0i

1/2002
i pall o plii aa of Agalal) disally e pla [
(=2 +1i) (3 +2i0)

sol:c =3 +2)(—2+ 10
= -6+ 3i-4i +2i*=-8-1i
ci=1-_1
T ¢ —-8-i
_ 1 —-8+i
T —8—-i —-8+i
—8+l —8 1 .

“64+1 65 65




2 /2012
(14 0)° = (1= )% @S ad) 23l pslal) Aipally i /s
sol :
A+D° = A+D*A+i) = [A+D*PA+0D)
(1+2i+i%)%(1+10)
QD2 +i) = 4i® (1 +1i)
—4(1+iQ) = —4 — 4i

(1-° = 1-D*1-D) = [1-D*PA-D)
= (1-2i+i®)2(1-1i)
= (=221 —i) = 4* (1 -1i)
=—4(1-i) = -4+ 4i

1+05 — 1-10)P

= (—4 — 4i) — (—4 + 4i)
= (—4 — 4i) + (4 — 4i) = 0 — 8i

3 /2012
_i2 2 -
Ao | A4 9 o el f
1+i 1-i
sol :
(1-0? (A+D? 1-2i+i* 142i+i
1+ 1—i 14 1-i
_-2i 1—i+ 2i 1+i
T14i 1—i 1-i 1+i
_—2i+42i* 2i+2i®
141 1+1
=(-1-D+(-1+i)=-2
1 /2013

A1-DA—-i)(1—i3) dadan/oe
sol :
A-D@-i®)1-i®
=1-D@A+1D @A+
=2)1+1) =(2)2) =4

(ki z & dbiu) 1 /2013
~13
S yall el dytal) Aipeally % MRl i [
sol :
-8 _ a-p'?a-ip

64 64
_ [A-D*%(1-i) _ (1—2i+i2)6(1—i)

64 64
(=201 -1 e4i*(1-1i)
B 64
=—-(1-i)=-1+i

64
64 (1-1)
- 64

¢4 /2006
Jedlx =3+2i,y=1—i g8/

RHS:x+y=3B+20)+(1—-1)
=B-20)+1+i)=4-i
— LHS = RHS

(ki) z & Ail) 1/2007
X2+ 2x+ 64ad iy x = 2] — 1 <ilS 1Y fw
sol:
x2 4+ 2x +6 = (—1+20)% +2(-1+20) + 6
(1-4i +4i®)+(-2 +4i)+6
(=3 - 4i) + (4 + 4i)
1+ 0i

2/2009
Z4+1372436=0 Adsaall Ja [
sol :
Z*+1322+36=0
(22 +9)(22+4)=0
eitherz2=-9 - Z=+3i
ORZ*=-4 - Z=+2i

¢4 /2010
2(a® +b®) =7 o <dla + bi :%Q\S\S\/w

sol :

g AFE_2Hi 14
NI TSI T 1+
_2+2ifi-1_1 3
Ny : 27t
a=g.b=7

; 1 27 28
2(a3+b) = 2(54‘?) = 2(?) =7
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¢4 /2014 1/2017
e @B 0 =7 — 40 ,C, =2 — 30 g8 N s 1 L 20 ad o
T € (1+20)2  (1-2i)2 25
(c_z):c_z sol : ead¥) i hall 380
sol : 1 N 1
(G _ (TR _ [Th 2431 1+20)? (1-20)?
LHS: (cz) - (2—31) (2 3 Z+31) 3 1 1
14+20Li—-8u+12\ 26+ 131 “1x4ica2 1—aitai
=( 4+9 ):( 13 ) _ 1 4 1 _ —-3-4i—-3+4i
_ =2+1=2-i 3440 -3-4i (-3+4i)(-3-4i)
C, 7—4 7+4i 7+4i 2-3i -6 -6
RHS: = = = = 2 el Gkl
C, 2-31 2+3i 2+3i 2-3i 9+16 25
_14-21i+8i+12 26-13i _
- 4+9 T 13 &0 2 /2017
C P Al Jola 4o o 2a [
» s 7% +2i(3 - 2i) = 3Z
sl fin 00 o ) ssnld kel Bl snl) g/ | s ;
! e 72 -3Z+2i(3-20)=0
dla ) J8d o 488 4
sol : 7 (z-20)(z-(3-20))=0
: . ifZ=2i OR Z=(3-2i)

A+)1  ((1+D?2)" (1+D) A | sinaally 405 Ay
128 128 P,(1,+1 i = o . "
(1+21_1)7(1+1) a=1 ,b=-3 ,C—Zl(S—Zl)

- _ —b +Vb?% — 4ac

128 Z Z=
(20)7 (1+10) < 24

=" _ -3+./32-4(4+6i)) -3+V9—16—24i
128i*.i3(1 + i) - J 0 2

=—i(1+1) - 2

—i(1+1) v let V=7 —24i = a+bi oo g

Z=01-i) - P1,-1) —7 — 24i = a® + b%i® + 2abi

Z=(1+1i) - P,(1,1) a2 pE= —7 Ny (1)

2ab = 28, %™ ... ..(2)
—12 o
2/2018 a=— = e (2) 0o
O oa @ y =240 g8y, x =8 — i o) sl 13/ 1:24 B2=-7 (1) boas
Xy=x.Y | 144—-b*=-7b* -5 b*-7b*-144=0

sol : (b2 -16)(b*+9) =0 Wb*+9=0 J

x=8—l:—>f_=8+i. —)j\b2:16—)b=i4 '._a:__ s>a=3

y=2+4+i -y=2-1i ] 14

) i hatlf 380 (3 — 4i), (-3 + 4i)onalid

T : , 3+ (-3+4i) 4i

x.y=(8-10)(2+1) pl=——— =5

=16 + 8i — 2i — i? A ..
_ oAttt S 20 A Rl e iy s
=17 + 6i ) .

- , 3—(-3+4i) 6-4i .

x.y=17 - 6i orZ = = =3-2i

o) Gl 33 2 2 )

¥ y=@+D2-1) Z2-3Z+6i—4% =0 —Z2—4i>-3Z+6i=0

=16-8i+2i-i (Z-20)(Z+20)-3(Z-20)=0
=17 - 6i - (Z-20)(Z+2i-3)=

A ABE ) il = Gal¥) Gk, #Z=2i or Z=-2i+3=3-2i



1/2020

Dl (Aol ) Laladl dxually g /s

i i
W) (0
sol :

i i

(o) 0

i i
T 242¢Zi-1  2-242i-1
i i
= + * ALl Aa ) Jae Jal) Janss 5 cibalial aa g 131
142v2i | 1-2v2i 7 7 ?

23all (38 jay aum 13 % 5 5hall i

_i(1-2v2i)+i(1+2v20)
T (1+2v2i)(1-2v2i)

_ V2 4i-2V2 20
12+(2ﬁ)2 1+8
. 2,
L= (0 + ;l)

oIN

$243/2020
=g
(2-1)2 (242 25 ° ’
sol :
) il 3403
_r 1
(2-0)2  (2+i0)?
sl 4k
_ 11
T 4-4i-1  4+4i-1
B 1
T 3-4i  3+4i
_ 3+4i-3+4i
T (3-40)(3+40)
s
" 916U
8i
25 e
Al 45y )
¥l Gl 33
L R |
(2-i)2 (2+i0)2
_ (@+D)2-(2-D)?
T (2-0)2x(2+0)2
zavdi-gnal 8 | ¥ ik

OB Za il
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2 /1999

(3x + 2yi)? =%‘_§§aﬁgﬂ\x,y € R e 2 [

sol :
2 0
(Bx + 2yi)* = yveY
9x° 4+ 12xyi + 4 200 4 3
ﬁ
A
i
(9x% — 4y%) + (12xy)i = —5

- (9x% — 4y*) + (12xy)i = 8(4 — 3i)
(9x% — 4y%) + (12xy)i = 32 — 24i

9x% —4y?=32........(1)
12xy = —24
-2
Sy= e (2)
(1) & (2) cosm

-9x*-32x2-16=0

(9%% + 4)(x* —4) = 0

SLOx? +4 =0 OmegsenadiV(Saa
Ja2 =45 x=2 (1) b lensm
Sy=—1,x=-2 (1) kan
-y=1

2 /2000
@il Al x Yy € R il i o
x(x+i)+yly—-i)+i=13
sol :
(x2+xi)+ (2—yi)=13—1i
S>2+yH)+(x—y)i=13-i
X2+y:=13......(10)
x—y=-1
S>x=y—1..u....(2)
(1) ¢ (2) vas
(y-1)?%*+y*=13
>y -2y+1+y>-13=0
—>2y2—2y—12=0
y-y-6=0
»(-3)y+2)=0
Ly =3 (2)gbleensms
Sx=3-1=2,) y=-2
->x=-2—-1=-3

(2) s s

1/1996
@3 Al x,y € R (fad [
2x+i)(y—-2i)=-2-9i

sol: (2xy+2)+ (—4x+y)i=-2-9i
2xy+2=-2
S2xy=~4..coviii (1
—4x+y=-9

S>yY=4x—-9 . i (2

(1) & (2) v
2x(4x —9) = —4
- [8x*2—18x+4=0]=+2
- 4x>—-9x+2=0
Ax-1D(x—-2)=0
1

-4x-1=0 -4x=1 La\x:z (2) e sn
y=4x-9

1
—)y=4z—9 .’.y=1—9=—8

Jx=2=0->x=2 (2)Hasm
y=4x—-9-y=4(2)-9
sy=8-9=-1

2 /1998

a3 Al x,y € R Aad [

9y2+49
(2+.X'l)( x+l)—m
. o 9y2+49
sol : (2 + xi)( x+l)——3y+7l
9y2 — 492
-2 2i — 2 .2 -2y T
> (—2x+2i—x"i+xi%) 3y 1 7i
By -7)3By + 7i)
2 2 - ]
(-2x-x)+ 2 -x)i = 3y+7i
S>(=3x)+Q2-x»)i=3y-7i
—3x =3y
25 =X=Y i (1)
2-xt=-7

-x2=9-5x=43
x=3- (1) asm

y=-3, x=-3 (1)bleam
—>y:3



5445 /2006
@83 Al x Yy € R iad 3 [
(x+D(y—-3i)=-1-13i
sol :
xy — 3ix + iy — 3i? = -1 -13i
(xy+3)+(-3x+y)i=-1-13i

xy+3=-1

Sxy=—4.. ... (1)

-3x+y=-13

-y=3x-13 ............(2)
(1) & (2) vases

x(3x —13) = —4
-3x2-13x+4=0
-Bx-1kx-4)=0

1
La\x=§ (2) s ppasm
1
»y=3(G)-13=1-13=-12

S x=4-(2)
asmiy=12-13 = -1

2 /2006
a3 Al x Yy € R iad 3 [
Bx—-DR2y+i)+11=7i

Sol
16Xy + 3xi — 2yi —i2 = -11+7i
- (6xy+1)+(3Bx—-2y)i=—-11+7i

6xy+1=-11
- 6xy = —12
-2 1
y=- 1)
3x—-2y=7 e vee e (2)
(2) (1) v2ss
4
[Bx +-—= 7] X
x

>3x2+4="7x
->3x2-7x+4=0
-Bx—-4)(x-1)=0

4
_72_ L3
Y= =" (Z)'
3

-3 .
=5 S x=1- (1) easm

y=7-=

3 /2003
Adaal) 3823 A OB x|y (el 2 [0a

Yy x2+4

1+i  x+2i
L x?-4i? Yy
sol : x+2i  1+i

(x—20)(x + 2i) y
- =
x + 2i 1+i

-»x—2i= L
1+1i

x-2001+i) =y
>x+2)+(x—-2)i=y+0i

X+2=y.....(1)
x—2=0
2 . (2)
(1) & (2) vasn
y=2+2=4%4
(2 12005 )(2 /2004)
2—i 3-i

_x+_y:%‘5mg:mx,y € R (el 32 [

1+i 2+i

sol :
(Z—i 1—i) +(3—i 2—1) 1 -
TR LR Cowr i s DAl Gl

((2 — D te- 1)i> ((6 ~1)+(-3- 2)i> _
x+ y=-i

1+1 4+1
(1 3.) FA—iy=0-i
5 le Dy = i

(1 3 .)+( D= 0—i

Tz B0 e g E— = —

3% T y—yi i

75+ 7)(mg5=7)e=0-

12x y ot L i

Ex+y=0 -x+2y=0

> X==2y ... (1)

3

—Ex—yz—l

-»-3x—-2y=-2..
(2) & (1) b2

-3(-2y)—-2y=-2

- 6y—2y=-2

(2)

-1
—)4.y:—2 —)y:7

—>x=(—2)<_71>=1
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@3 Al x Yy € R Aad i [
12 + 5i = (x + 3i)(y — 2i)
sol : 12 + 5i = xy — 2xi + 3yi — 6i>
- 12+5i=(xy+6)+ (—2x+ 3y)i

xy+6=12
- xXy==6
6
—>y_— I & §)
—2x+3y 5. .. (2)
(2)4}(1)u43~

6
-2x+3-=5|.x

x

- —2x%2+18 =5x
->2x2+5x—18=0
2x+9)x-2)=0

Wx=— o (1)l
6 -2
y==3=6(3)
2
-4
> X =—
*=3
S x=2 (Db leasm
6
e :3
1/2012
sl e 2T O caale 13) GEAASY x|y e 2 [
3—i x+yi i

2+1 5
SO (—) = -
3—1 x+yi

2—1 3—i) 5

|
((6 1)+(3—2)i>_ 5

3+i 3—-i/ x+yi
_)
10 x+yi
11 5
2 2 x+yi
10
>1-i= -
x+yi
Vi 10 1+
_) —_—
xTy= 1-i 1+i
o101 +0)
—>x+yl=T
x+yi=5+5i
-x=5,y=5

@3 Al x Yy € R A [
y+5i=02x+i)(x+1i)
sol :
y + 5i = 2x% + 2xi + xi + i?
—>y+5i=(2x*-1)+ 3xi

2x2-1=y.uun.(1)
3x=5
5
(1) & (2) 2
25
2(g)-1-,
50 50-9 41
Sy=—=—1= = —
9 9 9
4445 /2009
@3 A x,y € R had i [
(3 + 2i)%y = (x + 3i)?

sol : (9 + 12i + 4i%)y = (x% + 6ix + 9i2)
(5+12i)y = (x> —9) + 6ix
- 5y +12yi = (x* — 9) + 6ix

5y=x2—-9 .o (1)
12y = 6x
=x 2y 4. ... ......(2)
(1) & (2) w25
5y =4y* -9

-4y —5y—-9=0
> 4y-9@+1)=0

9
Ly =2 @)lenss

29 9
- = —_ o ==
XN 2
S y=-1 (2)ileasm

»x=2(-1) >x=-2

kil z 8 dlia) 1 /2012

-

u\udﬁ\.\\ul.uﬁ.ﬂal\x y u.uuﬂ.hlu.u
(—_)+(x+yl) = (1+ 2i)?

sol : (120 ) 4 (x + yi) = (1+ 4i + 40?)
(1 21_1)+( +yD)=(1+4i—4
>|— — —
1+1 Xy =(1+4-4)

O—-i)+ x+yi)=-3+4i
@+ (-1+y)i=-3+4i
x=-3

-1+y=4

-y=5



3 /2016

Lo aad 8) jia (LS ja (lase ’1“”: 3720 81 [

Y, X e ds
sol :
(x—yl)_3—2i
1+50/ i
x+yi 3-2i
1-5i i

i(x+yi)=(3-2i)(1-5i
xi+ yi? =3 — 15i — 2i + 102
xi—y=-7-17i
- —-y+xi=-7-17i
~x=-17
—>—y=—7 —>y=7
dall Jasyy (225) = T2 il o) ol o5y | Aadle
b gudaa Jody

1

"okl A ALiui"1/2017
1) cale 13 x Yy € R (fad iy [
x+ (14302 = (1- (1 +30)
sol :

Tx+ (14302 = (1- (1 +30)

(1_i1_i> +(1+6i-9)y=1+3i—i+3
1+i1-i" RS 7 b
(I_Zi_l) +(—8 + 60)y = 4 + 2i

1+1 /)" A

—xi—8y+6yi=4+2i
-8y + (—x+6y)i=4+2i

(" Ak 2:44/2020) (241 /2017 )(3 /2015)

b e Oy e 13 el x (e 3 o
2—i " x+yi i
sol :
3+i 6
(z_—z)_?yi
(3—i 2—i> 6
- . =
2+i 2—-i/ x+yi
(6-1)+(-3-2)i 6
- =
5 x + yi
6
1-i=
x+yt
N 1+1i
- =
S AR PR
—>x+yi=6(12+')
x+yi=3+3i
-x=3 ,9y=3
¢4 /2016
Uslaal) gia3 AN Gliddal) x|y (Aad 2a [oa
125 N2
11+2l_x+(1 Hy=11
sol :
125 11-2i PV N
11+2i 11—2ix+(1 2i+i)y=11
125(11 - 2i)

125 x+ (-20)y=11

(11x — 2xi) + (0 — 2yi) = 11
- (11x) + (—2x—2y)i =11+ 0i

11x =11 >x=1,
—2x-2y=0 ->-—x-y=0
>y =10
—>y=—1
2 /2016
Ol cle 13 x Y € R a3 [
oo 12149y
(x+20)(x 1)——11+3yi
sol :
_Qy2j2
(x? — xi + 2xi — 2i%) = 21221
11+3yi
. (11 =3yi)(11 + 3yi)
24+2)+ (—x+2x)i=
(x*+2)+ (—x+2x)i 11+ 3yi

(x> +2)+ (x)i =11 - 3yi
x*+2=11->x*=9
->x=13

x=-3y

-»x=3 -3=-3y
-y=-1,x=-3

- -=3=-3y

-y=1



g T I‘ ““
‘,J\.a:aﬂ MBS a\:?..d\
"kl g A Aliwl™1/2018
O Gale 13 GiBlal) x Y el s s
x-yi 1
x24+y2  (1+xi)(3+0)
sol :
x-yi 1
x2-y2i2  3+i+3xitxi2
x—yi 1

x—yDx+y) G-x0+3%0)i
sx+yi=@-x)+ 1+ 3x)i
1OmS ) Caaad) (g gl a9

x=3—x
-x+x=3
->2x=3
3
- = —
*=2
y=1+3x
143(2) =142
e d = — | = —
y 2 2
11
-y =—
Y=
(3/2019)
Mmﬂ-.'x,yd.a,x:(3—2i)2;y=i—:c)15‘5\/w
X+y=x+7y:o Sl
sol :
x=03B-20%=9-12i—4
=5-12i
_3-i 1-i 3-3i-i-1
Y=wm ' in T T
341_1 Zl

2

¥ bl Yy = (5-121) + (1 —21)
=6—41=06+ 14

oY) Gkl ¥+ 5 = (5—121) + (1 — 21)
=5+12i+1+2i

=6+ 14i

sx+y=x+y
¥l Gashall = Gl ekl

[
‘,J.M:a:.n‘,e.uvau\

¢4l /2018

-

R ) Aslaall G A ihSal) 3y ad 2 [

1+i x+3t

sol :
v _ x4
1+i x+3i
Yy 1-i_ x?-9i?
1+i 1-i  x+3i

y—yi (x—3i)(x+3i)
- =

1+1 x+ 3i
y y._
2 Zl—x 3i
y
= = 5 (1
7 =% 1)
-y
5 = 3
->y=6 o (72),

(1) & (2) b2

- =X WEsk3

A8 (99 Bl ) diphal) @y ¢ qallall ¢Sy f/AlaaN
Ol gl (B ) ey ) gsna JSa dad) JaSy g Jasyl) 5 LS

(1/2019)
aleal) RS oyll) uﬂ.ﬁ.ﬁd\ X,y (o MS Aagd [

el 4 — 3

x+yi

sol :

= Pl = 4%

x+yi

=(“4-30)—-(2-10)?

x+yi

=(4=30)—(4—4i—1)

x+yi

=4-3i—3+4i

x+yi

=1+

x+yi
6 1-i
—x—
1+ 1-1i
6(1—-1)
1+
63(1-0)
2

x+yi=

x+yi=

>x+yi=
x+yi=3-3i
Lx =3

y=-3



1/2020

-2 ‘1—51'
x+yi 3-2i

Ol yia Ol e 13 x,y €R 2 o

sol :
Crl yia gpaaall ) Ly

-2 _ 1450 %
x+yi_3+2i
& okl Gpually g * 5 shadll e calllall A8 131 - Adaadle
WS 3 ghaal) da o et Jad) Ja s cpadass )

x+yi _ 3420 1-5i
-2 1+45{ "1-5i

x+yi 3-15i+2i+10

-2 1425
x+yi 13-13i
-2 26
1 13
. —(13-130)
xX+yi= 3
x+yi=-1+1i

e /2020
DAl s il (sl oy Aad o [
(y+5i) = 2x +i)(x + 2i)

sol :
(y+5i) = 2x + i) * (x + 20)

=(2x2=2) + (x + 4x)i
y +5i = (2x% — 2) + 5xi
y =2x%-2

5=>5x



B ey ”m "'I|”|| LR
1 ' o g
"""""""""""" """""""""

2 /2009
S ) asell ol 5 )i s s
14
sol :
14+2i 1-i 14— 14i+2i - 24
1+i 1-i 2
16 — 12i ,
=———=8-6i
VB—6i=x+yi okl
8 —6i = (x* —y*) + (2xy)i
X2 —9* =8 (1)
2 6 6_3 2
xy y 2 x (2)
(1) * (2) vas

o-(2f s
e 51

Sxt—9=8x2-5x*-8x2-9=0
x> -9)x*+1)=0
xZ+1 =0 (Ll ey A da Al Gl e £ gaa)dag

Jx2-9=0 -x*=9 -S>x=413
-3
=(— =+
-y (i3) -y=%*1
ans:V8 — 6i = {+(3 — i)}
1/2010
(F1+ 7D (1 +1) Soall asall Gl 30 Ol il 3 fom

sol :

(-1+7)(1+i)=-1-i+7i+7i* =-8+6i
V=8+6i=x+yi cihlg

-8+ 6i = (x* — y2) + (2xy)i

x2—y2 = -8 ..o (1)

6
2xy =6 —>y—2x—x T /)

(1) & (2) w2

- x*—9=-8x2
>xt+8x2-9=0
x2+9)(x*-1)=0
x2 +9 =0 (Lddad) d20Y) B Ja Al Gl (a4 £ aa)dag
Jx2—1=0 -x*=1-x=+1
3
~y=(5) ~v-us
ans: V-8 + 6i = {+(1 + 3i)}

S pall el gy 501 il g A o) ALl -3

1/1997
—ulssc d € R oS [ua

vV2c —di

»c+di=

sol :
. 7—4i 2 i 14—7i—8i—4
c+ di = _—
2+i 2— 4+1

10 + 15i _
=—5 =2-3i »oc=2, d=-3
V2c—di =4 +3i
V4 +3i=x+yi
4 +3i=(x* -y + (2xy)i
-y =4. ...

3
2xy =3 . (2
7= . .().
(1) & (2) w2
3 \2
2 i =4
= (2x>9
o |2 g = 4] e
- 4x2 — 9 = 16x% > 4x*
2x2-9)2x*+1) =0
2x2-|-1=0(uﬁd\.ﬁm‘i\u§daﬂudowf&w)d*
3
N2x2—9=0-2x2=95x=+—

7

—-16x2-9=0

3
S
J_rz(\/—z)

g ad % i
W2 2

1

ans:

1/2007
34 4i S pal) sl Gl 3 ) pdad) 2 [m
sol :
V3+4i=x+yi
3 +4i=(x%-y%)+ (2xy)i
x2—y2=3 . (D)
4 2

2xy =4 —>y=a=;.............(2)

, (1) & (2) vased

2 4
x2—<—) =3—>[x2——2=3].x2
X X
sat—4=3x*->5x*-3x2-4=0
x*-4)x*+1)=0

Ll a2 + 1 = O(A&all DY) (b Ja Al G (ym 1o £ pana) g

Mt —4=0-x2=4->x=12
2
= — =+
-y (iZ)_)y +1

ans:V3 +4i ={+(2 +1i)}



(SR8 z & 4lis) 1/2019)
v2a—ib4fxa b €R,a+bi = 72:

sol :

7-4i 2-i

_*_

2+i 2-i

14-7i-8i—4
441

. 10-15i . 10 15i
a+bl=T = a+bi=——-——

5 s
a+bi=2-3i

a=?2 b=-3

V2a —bi=42(2) - (-3)i=V4+3i
\/m=x+yi X,y €ER
4+ 3i=x%—y%+ 2xyi
x2=y2=4 ........(0

20y=3 2 y=— n(2)

T 2x
() -
[x2_4)’c;2=4]*4x2
4x* — 9 = 16x2

4x* —16x2-9=0
(2x* = 9)(2x* + 1)y, =0

a+bi=

a+bi=

9
2x2=9 > x2=5 = x=*

Sl

L el 1Y

2 /2001

27 daall Appa<il) ) gdald) da [

sol :
let Z =327 - 73 = 27
-7Z3-27=0

(Z-3)(Z>+3Z+9)=0
WZ=3 ,5Z*+3Z+9=0
a=1 ,b=3 ,c=9
Z_—bi\/bz—tlac

2a
-3++v32-4.1.9

2.1
—3+19-36 -3+V-27

2 2

-3+3V3i -3 3V3,
N - 2
-3 3V3, -3 33

- ans:{3,7—71,7+71}




e Oe 'HW || e
Y leel! UG : ) @ e
""""""""""

212005 1/1998
L o sl gl s [ T al sl A ) s 33 o
Sol:
Sol:
1+wi+w?i 1+iw+w?) 1-i 1-i
T-wi-w? 1-iw+w?) 1+i 1—-i | /twitwi 7+iw+w?)
lei—i+i? T-wi—w2i 1-i(w+w?)
- 2 70 10 7-Ti—i+ i
_TE_ ST i1oi 2
2 6 — 8i _
Voi=x+yi  ohk g L
x*-y2=0..(1 m:x_l_yi

2xy=-1......(2,

y =5z (3 in()
(% )=
[x —m 0]*4-x -4x*—-1=0
(2x2-1)(2x2+1) =0
2x2+1) =0 Je
2x*-1=0-2x*=1
—>x2—_—1—>x +_—1
2 2
1
TR
_ -1 _—1
IR A
V2
1
R
_ -1 B 1
IR
V2

3—4i=(x%*-y)+ Qxy)i

- x* —4 = 3x?

>x*—3x2-4=0
x2-4)x*+1)=0

W x2+1=0

(iiad) 93831 3 Ja Al Gl (oma o B 3a2s) Jage

9 x2—4=0 -x?=4->5x=42

-2 _

V3—4i={+(2-10)}



"raall aa) sl dauagil) Hgdall ™ Joa &) 5 el ALY -4

2 /2001
27 il dpasil) [ glad) aa [

sol :

letZ=327-23=27-23-27=0
(Z-3)(Z*+3Z+9)=0
WZ=3,0224+3Z4+9=0 a=1 ,b=3 ,c

Z_—bi\/bz—4ac_—3iv32—4.1.9
- 2a - 2.1
_—-3+v9-36 -3++V-27
a 2 - 2
—3+3v3i_-3 33
2 2+t 2t
3 73 &E,—3+&E,
- : 1, —+—
ans: {3, 2 > i, 2 > i}
1 /2000
1 1 \2 4o
(1+w2_m) et da fou

Sol :

(=)
1+w?2 14w

- (& amlep =(w_3_w_3>2 R,

-w -w  —w?

=w*-2w3+w2=w-2+w?

=-1-2=-3
2 /2001
(243w +w)?  dadiy /o
Sol :
(2 + 3w? + w)?
=[1+1+w?+2w?+w)?
= (1 + 2w?)?
=1+ 4w? + 4wt
=1+4WwW?+w)
-1-3=-3
¢4 /2008
(4 4 5w + 4w?)0 : dad 33 [
Sol :
(4 + 5w + 4w?)®
=[4(1 + w?) + 5w]°®

=(—4w+5w)l=wb=1

1/1997
3wl — w7 — 1) =2(wl® + w® - 2) 10l R fom
Sol :
3w —w’ - 1) =3Ww?+w-1)=3(-1-1)

= -6
2w +ws—2)=2(w+w?-2)=2(-1-2)
=-6
2 /1999
Ldaax=2++/3i,y=2—3i s [
x’w + y*w?

Sol :

x2=(2+ \/ﬁ)z
=4+4V3i+3i2=1+4V3i

y? = (2-V30)
=4-4/3i+3i2=1-3i

2w+ y*w? = (1 +4V3 i)w + (1 — V3i)w?
= (w +4wV3i) + (w? — 4w?V3i)

=W+ w?) + 4V3i(w — w?) — 2
- : 2
=—1+4V3i(w — w?) — 130
= —1 + 4V3i (+V3i)
=-1+122=-1+12={-13,11}
2 /2004
(2 +w?) + (2 +w) el dafh 2a [
Sol :
2+wd)+2+w)
=4+ w4+ w?
=4-1=3
4= /2005
A+w?)P+ 1 +w)=-2 ool
Sol:

1+w?3+ 1 +w)?
= (-w)’ + (-w?)?
=-w-wl=-1-1=-2




e wm | e
7 el W - Sl a el palall sl
--------------------

1 /2007
(1—v—lv+w)(1—$+w2) kel dad 2 [

Sol :
1 1
(1——+w><1——2+w)
w w
w3 w3
=(1——+W><1——2+W2>
w w

= (-w? —w¥)(-w—w)

= (—2w?)(-2w) = 4w3 =4

2 /2009

(2 +2+ 2w)2 (5 +24 5w2)2 el dad s /s

3 2 2 2
Sol : <2+—+2w) <5+—2+5w2)
w w

3w3 2 2w3 2
= <2 +—+2w> (5+—2+ 5w2>
w w
=[2(1 +w) + 3w?]?[5(1 + w?) + 2w]?
= (—2w? + 3w?)2(=5 + 2w)?
= (W?)? x (=3w)?
= (wH)(9w?) =9w® =9

2 /2003
1 1 i . w
s ola8al) dasd 3
3+4w+5w?2  3+5w+4w? 4 8 & o
1 1

Sol :

_|_
3+4w +5w2 3 + 5w+ 4w?
1 1

- 3+3w+w+2w2+3w2+3+2w+3w+w2+3w2
1 1

:w+2w2+2w+w2

Q2w +w?) + (w + 2w?)

- (w+ 2w?)(2w + w?)

_ Bw + 3w?)

T (2w? + w3 + 4wB + 2wH)
3(w+ w?) -3

=[2(w2+w)+5]=5—2

=-1

1/2001
(3 —2w)% + (3 —2w?)? : il dad aa [
Sol :
(3 —2w)? + (3 —2w?)?
=9 — 12w + 4w? + 9 — 12w? + 4w*
=90 — 12w + 4w? + 9 — 12w? + 4w
=18 — 8w — 8w?
=18 - 8(w+w?) =18+8 = 26

(1 /2011 )( 24 /2007)

2
(L - L) rdad o [
24w 24w

Sol :

1 1 2
(2+w2_2+w>
(2w -2+ w)\
B <(2+w2).(2+w))

» 24w2—2-w \°
" \4 42w+ 2w + w

w:—w 2wt —w)
=<4+2(w+w2)+1> =<5—2>

CwWE-w)?: wt-2wd P w2+ w?
32 9 - 9
-1-2 —3_—1
=—g— =75 =
2 /2002

(143w —w?)(2 +3w? +2w) :4ad
Sol :
(=1 + 3w —w?)(2 + 3w? +2w)
=(w+3w)[2(1+w) + 3w?]
= (4w)(—2w? + 3w?)
= ([Aw)(w?) = 4w =4



1/2014
2 2 5 _ o e
(1—ﬁ+w)(1+w—;)—18 O i [
Sol :
2 5
(1——2+w)(1+w——)
w w
_ 2w3+ 21+ 5w3
=( 7 w1+ w "
=1 -2w+w?)(1+w-5w?)
= (-w - 2w)(—w? — 5w?)
= (—=3w)(—6w?) = 18w3 = 18
2 /2014
sw? i-1\° ol eus
(Faw) =10
Sol:
sw?i—1\°
5+iw
_(5wri—1(-2wH)\°
- 5+iw
_(swRi+ 2w\’
B 5+ iw
_(Wri(5+iw) ¢
“\ S5+iw
= W) =w!?i% = -1
S35 12014
1 1\100 4 1.0 N it
Sol :
1 1 100
LHS <___T'_____)
1+i 1-i
(a-D-@a+D\"
“\Taroa—y
_ (=== 100 21000 ey
-(50) =(E) ==t
-1 1 13 —1wd w3
RHS: (1-5+0) =3 (5+7)
=%(1—w+w2)3
=?(—w—w)3

-1 -1
=3 2w)3 = - (-8w?) =1

L= /2009
(4+%+w2) (3 +%+w) M) A s [

Sol :
3 2
(4+—+w2)(3+—2+w>
w w

3w? 2w?
= <4+—+w2)<3 +—2+w>
w w
=@ +3w?+w?)(B+2w+w)
= (4 +4w?)(3 + 3w)
= [4(1 +w?)][3(1 + w)]

= (—4w)(-3w?) = 12w3 =12

(" kil z S Aliwi™1 /2014 )(1 /2009)

w(l+D)* = (543w + 5w?)? 5 5@ bl 22 [
Sol :
w1+ i)*—(5+ 3w + 5w?)?
=w[(1+i)?]?-[3w+ 51 +w?)]?
=w(l+2i+i%)% - 3w-5w)?
=w(2i)? — (—2w)? = —4w — 4w?
=—4(w+w?) =4

1/2010

2
(\/E+£+3\/fw) (1+1+4W)J‘M‘:‘-‘=*34+Iw
w w
2
V2 1
Sol : <\/E+7+3\/Ew) (1+$+4W)

2
= <\/§+ﬁw3+3\/§w> (1+w—3+4W>
w w
= (V2 + V2w + 3VEw) (14 WP+ 4w)
= [V2(1 + w?) + 3V2w 2[—w+ 4w]
[ |

= (—V2w + 3v2w)" 3w) = (2vZw)’(3w)
= (8w?)(3w) = 24w =24




'il's%&&.,'-"l'lllllllllllllllll I ||| |||| |H“” ""|”|| Il ||| [ =
1 ' o g
____________________ """""""""

Ol Alii™ /2015

( 1 1 )2_—27
1+3w?2  1+3w4) 49

2

Ol [

Sol :

(5w~ T 3w)
+3w2 " 1+3wt ,

1+3w2 1+ 3w>
1+3w) -1+ 3w2))

(1+3w2)(1+3w)

(=
< )
(rsrmom)
|

1+ 3w+ 3w? + 9w3
3w — 3w 2
10 + 3(w + wz))
(3w? — 3w)?
(7)?
_ 9w* —18w? + 9w?

49
_9w-18+ 9w?

49
_9w+w?)-18 -9-18 -27

49 - 29 49

O Caylall

3/2017
1 1 2 2 _1 . - B
) (2+3)-(m) =6 osdlion
Sol :
Y1 Cahall 380
G-o) (2 ()
w w?) ' w/ \1+ w?
w3 w3\ 2w3\ [—w?
=(vi) (5 (55)
w w w -w

= (w2 —w)2(2 + 2w (Ww?)
= (w* - 2w? + w?)2(1 + w?)(w?)
=(w-2+w?)2w?)(-w)
= ((w +w?) —2) (-2w?)
=(-1-1)(-2)
=(-3)(-2)
e b Go Sl Jiped) 1ib S o) GlSa¥ly » Aisdle
&l 5le ) pa raasll

"o ) Adiu"1 /2014
5, 4\ _..
(st @t
Sol :

5 4
<3w9" +—+ 4)
w

6

9\n sw? 4w’ ° 216

= [3+5w+4(-1-w)]° = (3+5w—4—4w)’
=[-1+w]®=[(-1+w)?]?
=(1-2w+w?)?=(-3w)3 =-27

1/2016
5 3 6_ Ve
(5= +2) o0 it
Sol :
5 3.6
(5- )
w2+1 w?
w3 3w3\° ) .
= S—W'FF =(5+5W +3W)

= (5+5w? + 5w — 2w)°
=[5(1 +w? +w) —2w]°
= [-2w]® = 64(w)® = 64

= (5 + 5w? + 3w)°
=[5(1+w?) + 3w)°

= [5(-w) + 3w]® = [-2w]°®
— 64(w)® = 64

"kl 7 A A2 /2016
2 2
(2w+2+2) . (5+5+5w2) =9 oo
w w

Sol :
2 2

(2w+%+2) .(5+i+5w2>
2 312
2w
IZ(W+1)+—l I5(1+W2) +F

= [-2w? + 3w?]%. [-5w + 2w]?
= [w?]?[-3w]? = w*.9w? =9wb =9



(2/2019)

)=%1:0‘d¢lu~

2+w?

Sol:
LH.S (L L )

24w 24+w?

_ 2+w?—(24w)
(2+w)(2+w?)

_ 24+w2-2-w

T 44202 +wiwl

_ w2 -w

T 42w +w)+1

__$VEBi
T 5+2(-1)

+3i
3

LHS+RHS

-1
%

(3/2019)

wlt w7 -1 _ 2 0‘ c:u:.'\\/
wlliy5-2 3 =L R

14371043711 .
1-3727-378
Sol:

" Anki s0e i /2018

Lafaa ¢ 72+ 7Z+1 =083 [

Z3aN pfdly Z2 +Z+ 1 =0 s Jad

a=1l, b=1,c=1

Z_—b?x/ﬁ—zlac
- 2a
_—1F/1-4(1)(1)
- 2(1)
_—17V=3
o
_1FV3i_ 1 — V3,
~ AN R
Ll z =W
5 Z=W?
1+ 371 %35
1-3Z7 — 378
_1+3W0 + 3w
T 1-3W7-3W8
_1+3W+ 3W?
T 1-3W-3W2
_1+3(W+W?)
T 1-3(W-W?)
_1+3(-1)
. 1-3(-1)
wele 3 T2 —1

BT B2 2

2=W?2 Luie

143210 +3217  1+3(W2)10 +3(W2)!

1-37Z7-378
i 1+ 3W20 + 3w22
~1-3W-3W1e
_1+3W2+3w
" 1-3W2-3W
_1+3(W2+W)
T 1-3(W2+W)

_1+3(-1) 1-3 -2

“1-3(-1) 1+3 4

1-3(W2)7 - 3(W2)8

-1

2



111 ||||||| |
el

i | L
L P
o ‘ mm I -cllﬂlllrgaaa'r
‘,J\..:d‘ A a\:?.wﬁ\ M\ el pwalead! ¢
"""""""""" ""'""""""'
-1 4l 48y )k (1/2019)
100
LHS |[--1 1 17100 roi3y 42417200
o i 1-i revinte ] B O ) fom
1+ 1= 1+i 1-i w243 | dtw
_ [ 1 1-i 1 1+i]100 Sol:
Tlhtit-i 1-it 14 L 1100
LHS|E--L1
1-i  1+i]100 1147100 100 1+ 1-i
=777 z | —(LT=1
_ [(1—i)—(1+i)]100
200 Tl a+p@a-i
243w 4w?+1
R-H.§ [2 2+3 4+w]
\_1_;1100 1100
_ [l—l—l—l] _ &] — (_i)100 =1
- 2 2,92, 21200 1+1 2
__ [8+2w+12w+3w"+8w+12w*+2w +3]
N 8w2+2+12+3w e 4w2+1 200
200 RS [2 Rt ]
[ 11422w+17w? ] L u
~ Isw2+3w2+3w+14 Co
= 22 ]
B '11+5w+17w+17w2]200 [ 2w24+3 44w
Swi+i1 [2w3+3w 4w2+w3]200
_ '11+5w—17]200 3 [_6+5W]200 | 2w2+3 44w
~ | sw2+5+6 ~ l-5w+6 W) w2 ;200
_ '—(6—5w)]2°° | 2w?+3 4+w
| (6—-5w) ~ [W N w2]200
— (_1)200
= (—1)200
=1
=%
~LHS=RHS

~LHS=RHS



S5 /2020

¢ ) e ol o da G Y Ay 5 Alaladl) Ja /s
z2-22i+3=0

sol :
72-27i+3=0
72 -27i-3i2=0 S Ak

Z+i)(Z-30)=0
praiy el S o o Ll 0 i e il =; Asadle
Banlyda ) 4k
if Z+i=0 =>Z=-i
Or Z-3i=0 = Z=3i
2 A={(0—-1)«(0+30)}
4 2
a=1,b=-2i ,c=3

7= —-b¥ vV b2—-4ac
- 2a

_ 2iFV—4-4+3

2

_ 2iFV-16 _ 2iF4i

2 2

20+ 4i ]
=0+ 3i

= 2i2_4l. = A={0+3),0-10)}

2

=0—1i

"C (b g ) Al Ja" a5l Al 5

54441 /2005
CgéX3 + 8i = OZ\JJM\JAIUA

sol :

x3+8i2=0

- (x+2)(x*-2ix+4i>) =0

x=-2i s x**-2ix—4=0

a=1 |, b=-2i , c=—-4
—b +Vb? — 4ac

= 2a

(20 +/(-20? -4 1.(-D

2.1
_2itV-4+16

2
_2itV12 2i+2V3
B N 2

=+V3+i

2
ans:(\3+i , —/3+i,-2i}

X

2
+2+/3+2i

1 /2005
Cgﬁ,é)(3 —8i = Of\lala.d\d;/w

sol :
x2-8i3=0
- (x—20)(x*+2ix+4i*) =0
x=2i s x*+2ix—4=0
a=1 |, b=2i , c=—4
—b +Vb?% — 4ac
- 2a
—(2i) +/(2D)% - 4.1.(-4)

2.1
_ —2itV-4+16

X

2
_ —2i+V12

2
_ —2i+2v3
= 2
_ +2v3-2i = 3 —i

ans:{Z\/§—i , —V3—1i,2}
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"l jda ale 1) A il Aalaal) ¢ 98" I ga 4 ) ol ALY -6

Jua gall Alici) 1 /2017
52 Leuda aal g AREal) edlalaalf culd dagy 1) Astaal) e [
‘B-1)
sol :
3 — i gl aaf g Adds Aaleal) calaas o L
340 sagad sl s AY) il
Gl g3 —0)+ (3+0) =6
Gl e daa(3-0).3+i)=9+1=10
x% —6x+10 =0 ;A s

Jua gall dlis 3 /2017
(2 +1),(5—1) Wdx A L i) Adslaal) (168 [
sol :
m=2+i),L=(5-1i
m+L=Q2+)+G5B-i)=7
mL=2+1i.(5-1)
=10-2i+5i+1 =11+ 3i
x2— 7x +11+3i =0 : Qs

3 /2018
aa) S 13 Agiiald) cidlabeall cild duagy 1) Adalaalf ¢y 68 [

¢(V3 — i) s

sol :
LetL=(V3—i)’

=3-2V3i-1

=2—2V3i
G e oyfodal) = Adiida glae ) cMalaall
am=2+2V3i
L+m=2-2V3i+2+2V3i=4
Lm = (2 —2v3i)(2 + 2V3i)

=4+43=16
X2 —Ax+16 =0 : o e

1/2011
Al 5 3 3a) 98 34§ OIS II [
AY il s lgadadld xZ —ax + (5+5i) =0
sol :
B+id?—aB+i)+(5+5i))=0
->(9+6i+i*)+(5+5i))=a.(3+10)
(8+60)+(5+50) =a(3+i
> (13+11i) =a.(3 +1i)
13 + 11i
R
13+11i 3—i
. e
:(39+11)+(—13+33)i:5
10
K 3t AY) siadl o 2 i o ial) sa) 4 h=34 o 13
x> - (5+2i)x+(5+5i)=0
x> - (h+k)x+hk=0
- h+k=5+2i
B+i)+k=5+2i
Sk=0G+2)-@+i)
-k=05+4+2)+(-3-i)>k=2+i

- a

+ 2i

2 /2015
Al g3 3a) 98 2 — 4§ OIS [
e s Aida WBalea 2% —x —bx+c—6=0
b,ceR
Sol
:2x 2 —x—bx+c—-6=0
2x>-(1+b)x+c—-6=0]+2
1+b c—6
Tz T3
0S8 | ol e glodal) = Adda Aslaall clalaacs
(2 + 4i) A

Oalle e (2—40)+(2+40) =4
1+b

2

X =0

.-.T=4 ->1+b=8 -b=7

ol padala(2 -40).(2+4i))=4+16= 20
.c—6_20

e

>c—6=40 - c=146



i /2019
Aalaal) g da ) g (2 + 1) O caale 1) [

Mlllg he( dahdadan 22 —hx+5-5i=0
¢ AY)

Sol:
oY) Gkl
xX*—hx+5-5i=0

 Adtaally Jg¥) ) Gl g2y
2+D*-h(2+i)+5-5i=0
4+4i—-1-h2+i)+5-5i=0

8—i=h2+i)
_8—i2-i
240 2-i
_16-8i—2i-1
a 4+1

h_15—1m
5

h=3-2i=0,xlg s
L= AY il o
L+2+i=3-2i
L=3-2i—-2—-i

L=1-3i
4l 48y )
m= A jaadl oSl
L= Ja¥ il
Gl aall
mxL=—————
x2 Jalaa
m*L=5_15i
(24+i)xL=5-5i
5—-5i 2—-i
- L= [—
241 2—-1i
L_10—5i—10i—5
B 441
_5-15i 5(1-3i)
5 5
~L=1-3i

m+L=(2+i)+(1-3i)

—=3-2i >h=3-2i

S

" kil z A Aliu) ™ 2 /2017
Aslaal) 53 2a) g4 (1 + 20) O [

fadedlag AU dalldadld 2 — (3—i)x+a=0
sol :
¥*-3B-ix+a=0
(B3—1i) = g sana
a= Gal @ duala
LetL= A& il ) m=1+2i
m+L=3-i
> 1+20)+L=3-i
-L=3-i—-1-2i
~L=2-3i
ca=(1+2i).(2-30)
=2-3i+4i—-6i* =8+i
Aday) Astadd) A g0 j3ad) 2 g o)) alldall ey 1ARaNe

o3 Ay AL Hiall dad day o)) AiSey Wdryg @ Aad 23

b (A 5 jadly a2 6 Adle hay Jg¥) 6 Jad) ¢ sS Adlal)
a4 adle

"kl g A ALl " 2 /2018
X%+ x — bx + ¢ + A 80 Dslaall (g ,ka sa) S 131
Gfddall b cdaf s (1-3i) £ 8=0
sol
ix2+x—bx+c+8=0
x2-—(1-b)x+c+8=0
Qs | ) e opial) = Agia Aldlaal) cdlalaa

(1 + 3i) A
Galle s (1-30)+(1+3i)=2
~1—-b=-2
-b=3
Gl G Jeals: (1 = 30). (1 + 3i)
=1+9=10
~c+8=10

-»c=10-8=2
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(" Anki"1/2020) ("Aua1"1/2020)
9 Lgds aal g Lidal) edlalaal) @3 Ay 3 Aslaal) 3
(3 — 4i) s

sol :
Aida edlalaad) o) Ly

G i o i)
do¥l il M =3-—4i
S il L =3 + 40
Gidallgsaaa=M+L=(3-4i)+(3+4i)=6
Ol Gl Jala = (3 — 4i)(3 + 4i)

=32442=9+16 =25

x% — (ol g seme ) x + s dala = 0

x*—6x+25=0

UL, (i) (adad! g alaad! ¢
‘ﬂ\. . < ‘ WS
+ il
(2/2019)

L 1 Asleal) (530 280 98 (3 — 40) S fom
¢ (n) dadlag ¢ A il bd x? —nx +10—5i=0
sol :
‘,JJY\RL,JH\
LetM =3 —4i , L=?
x> -nx+(10-5i) =0
M.L=10-5i
(3 — 4i).L = (10 — 5i)

10-5i 3+4i
= £ 3
3—4i 3+4i
L_30+40i—15i+20
F 9+16

50 +25i
- 25

“L=(2+10)

n=M+1L
=3—4i+2+i
n=>5-3i
-1 Ayl 4y jha

Wilaal) (2 (3 — 4i) pase
(3-4)*-n(3-4)+(10-5i)=0
9—24i+16i*—n(3—-4i)+10-5i=0
3 —29i =n(3 — 4i)

_3-290 3+4i
T 3-4i  3+4i

_ 9-12i-87i+116 _ 125-75i
- 9+16 T 25

~n=5-3i

L+m=n > 3—-4i+M=5-3i

~m=5-3i—-3+4i >M=2+Ii



1/1999
1 i (1 Ao 20 Al 0158 fsm

(2w2i - Z—W) ,(2wi . ﬁ)

Sol :

= (2w?i + 2wi)
=2i(w? +w) = -2i

o 2w?
k = ZWl—T

= (2wi + 2w?i) = 2i(w + w?) = —2i
(h+k) = (=20 + (-2i) = —4i

(h.k) = (=20). (—20) = 4i% = —4

X2 —(—4d)x+(-4)=0 > x> +4ix—4=0

("o U 4™ 4/2014 )(2/2007)
W (A L 1 Adalaall (68 [
1+w),(1+w?
Sol :
h=1+w)=-w?
k=1+w?)=-w
(h+k)=(-w)+(-w?) =1
hk=(-w)(-w?)=1
¥2—x+1=0 »ahlad

(25 /2007 )(1 /2001)
(2 = 3iw), (2 — 3iw?) Lk A Adaal) 6 Jou
Sol:h=(2-3iw) ,k=(2-3iw?)
h+k=(2-3iw)+ (2 - 3iw?)
=4-3iwW?+w)=4+3i
h.k = (2 - 3iw). (2 — 3iw?)
=4 — 6w?i — 6wi + 9i’w?
=-5-6i(w+w?) =-5+6i
x*—(h+k)x+hk=0
>x*—(4+3)x+(-5+6i)=0

2/1997
R (Al Ay ) Adlaall 2 /o
(2 —2w-2w?)?%, (2w + 2w? — 1)?
Sol :
h=(2-2w-2w?)?
=[2-2(w+w?)]?
—(2+2) =16
k= (2w +2w? —1)?
=[2(w+w?) —1]?
—(-2-1)2=9
h+ k =25 ,hk = 144
>x*—(h—-k)x+hk=0
->x%—25x+144=0

3/2016
(1) ! (1+3w) W3 Al Ly ) Alsteal) aa/
w w2+3 =
Sol:
1 wl )
m=—=—=w
w w

_1+3w_w3+3w
" w2+3 w43

ww? + 3)
= T —=w

(w2 +3)
m+L=w?+w=-1
mL:WZW:W3:1

2 —(m+Lx+mL=0
2—1x+(1)=0 4 glaal) Loy i) Adstaal)
- x*+x+1=0

("o U ALiwi™1/2015 )(2/1998)
W aa AN A i) Aalaal) GiiS) f
i w? —w), (2iw — w?)
Sol :
h =2iw?* —w,k = 2iw — w?
h+ k= (2iw? —w) + 2iw — w?)
=2iwW?+w)+(-w—-w?) =1
h.k = (2iw? —w). (2iw — w?)
= 4i*w3 - 2iw* - 2iw? + w?
=—4-2iw+w?)+1=-3+2i
x> - (h+k)x+hk=0
>x2—(1-2Dx+(-3+2i)=0
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1/2006 2/2001

Wi AN Ay i) Addlaall ¢y o8
(3 - 2iw), (3 — 2iw?)
Sol :
h=@3-2iw) , k=(3-2iw?)
h+k=(3-2iw)+ (3 — 2iw?)
=6-2i(w?*+w)=6+2i

hk = (3 - 2iw)(3 — 2iw?)

=9 — 6w?i — 6wi + 4i’*w?

=5-6i(w+w?) =5+6i
x*—(h+k)x+hk=0
->x*—(6+2i)x+(5+6i)=0

$4¢5 /2006
W da Al A il Aslaal) ¢S [
(3 + 2iw), (3 + 2iw?)
Sol :
h= (3 +2iw), k = (3 + 2iw?)
h+k=(3+2iw)+ (3 +2iw?)
=6+ 2i(W+w) = 6—2i
h.k = (3 + 2iw). (3 + 2iw?)
=9 + 6w?i + 6wi + 4i*w?
=5+6i(w+w?) =5—6i
x*—(h+k)x+hk=0
->x*—(6-2i)x+(5-6i)=0

("o U ALiwi™1/2015 )(3/2014 )(2/2011)
("o U Aliwi"4/2015)

3i  —3w? L e .
—— W Al A 8 Addleal) (68 fou
: :

w2’
31 _ 3wl ]
Sol:h=—= — = 3wi,
w
—3w —3w? —l
k= = T = 3w?i
i —i

(h+ k) = (3wi) + (Bw?i) =3i(w+w?) =
h.k = (3wi)(3w?i) = w3i? = -9
x*+3ix-9=0 EERINEN

=3i

(3w? — 2i), (Bw — 2i) i A Aslaal) )58 [
Sol : h = (3w? — 2i), k= (3w - 2i)
h+ k= (3w? - 2i) + 3w - 2i)
=3W?+w)+ (—4i) = -3 —4i
h.k = 3w? — 2i). Bw — 2i)
=9w3 — 6w?i —
=5-6i(w+w?) =5+6i
x> - (h+k)x+hk=0
>x2—(-3-4i)x+(5+6i)=0

6wi + 4i%

1 /2004
(5_£),(5_WLZ> W) 3 A ) Aslaal ¢y 68 J

i iw3
Sol:h=(5——> =<5——>=5—iw2
w w

iw3 ]
K = (5—ﬁ) 5-—)=5-iw

h+k=(5-iw?)+(5—iw)
=10—-i(w?*+w) =10+
h.k = (5—-iw?) + (5 —iw)
=25 — 5w?i — 5wi + i’w?
=24 —5i(w + w?) = 24 + 5i
x>~ (h+k)x+hk=0
>x2—(10+i)x+(24+5)=0

1/2005
(i—%),(i—%) Wi 301 A ) sl ¢y f

. 3 . 3w? . .
h=(l——)= i—— | =-3w*+i
w w

, 3 . 3w’ .
k=(l——2> i——5 =-3w+i
w w

h+k=(-3w?+i)+(-3w+i)
=-3wW*+w)+2i=3+2i
hk=(-3w?+1i).(-3w+i)
= 9w3 — 3w?i — 3wi + i?
=8-3iw+w?) =8+3i
x>~ (h+k)x+hk=0
>x2—B+2D)x+(8+3i))=0



2/2010

w
Toow ' 1iznZ M\Jhuﬂ\mﬂ\ﬂdu\uﬁlw
Sol :
WZ
ht k=T 2w T Trow?
~w(l+2w?) +w? (1+2w)
T @+ 2w)(1 4+ 2w?)
_W+2W3+W2+2W3
1+ 2w? 4 2w + 4w3
_ w+w?+4 _-1+4 3
542(w2+w) 5-2 3
. w w?
142w 1 4 2w?
14 2w? 4 2w + 4ws
B 1 _1
T 54+2w?4+w) 3
x2—(h+k)x+hk=0
2 +(1) 0
->x2—x+(=)=
3
¢4l /2012
S s Al s o
o z
Sol: h = 3 $
T W o T 1w

k= () ( )

31 -w)+3(1 - w?

T 1-w(a- w2)
3—-3w+3-3w?

Tl —wZ-w+tws
_6-3w+w?) 6+3

2—w2—w 2+1
me= (=) ()
T \l=—w2/ U -w
9 9
=_=3

=1—W2—W+W3_3
x2=3x+3=0 il

3/2012
Wk (0 A ) Alstacal ¢y 8 oy
(1—iw), (1 —iw?)
Sol :
h=(1-iw?),k=(1-wi
h+k=(1-w?)+(1-wi
=A+D+(—w?*—-w)i=2+i
h.k = (1 —w?i).(1 - wi)
=A-wd)+(—w?-w)i=i
X-R+Dx+i=0 »adbd

1/2008
W (Al A 2 Adalaall 068 [
3w +L 3w+ LZ
w w
Sol :

i iw3
h= (3w2+—) = <3w2+—> = 3w? + iw?
w w
i iw3 ]
k=(3w+—2)=<3w2+—2>=3w+lw
w w
h+k=03Bw?+iw?) +Bw+iw)
=3wW?+w)+iw?*+w)=-3-i
h.k= (3w? +iw?)3Bw+iw)
=9w3 + 3wli + 3wdi + i*w?
=94+6i—1=8+6i
x> - (h+k)x+hk=0
>x*—(-3-)x+8+6i=0

" kil A 4liul"1/2008
— W s (A A 0 Adslaall ¢y fopm

143w 1+3w2

Sol :
Btk w2 w(1+3w?) +w?(1+3w)
113w 143m2 (1+3w)(1+3w?)
_w+3w + w? + 3w?
T 143w+ 3w+9us
w+w?+6 -14+6 5
T10+3wW2+w) 10-3 7
w w?
h'k_1+3w'1+3w2
w3 1 1

TA+3w)(1+3w2) 1+3wl+3w+owd 7

x?—(h+k)x+hk=0

o= B)er()-o



Leuda dafg ARAaY) B lalaall culd gy A1) Aalaall ¢ S [
7+iw+iw?
2+iwt+iw®

Sol :

7 + iw + iw?

T 24wt +iws
7—1

=55 =

15 + 5i

-5

Glodal) o8 ddds cMalaa <ufd Ay 1) Asleall o)) Lay

) i

7 +i(w+w?)
C24i(w+w?)
7—i2+i 14+7i-2i-i*
2-i'2+i 4+1

=3+i

h=3+i , k=3-1i
h+k=3+i)+@3-1i)
=6
h.k=3+1i).(3-1i)
=9+1=10

x!—(h+k)x+hk=0
> x2 —6x+10 =0 4slhal) Loy jil) Lstaal

T IS
BB ] r ”m "|”" [ A
"_,J\..:d\.\.!\:- a\::..d\ @ M‘M‘whu‘
--------------------
3/2018 S 2014
Kpaoia aaly Audfial) cllaladd) @l A 1 “““j“?’j‘_ g L i ) A ) Al (158 fom
+wit+w”l
Twicwzi | SOL:
Sol : J5Y w w?
Y =g k=
_ 2 + wi + w?i 3-w 3-w
)M‘:h:f w W2
1—wi—w2i h+k=( 2)+< )
C24iw+w?) 2+4i(-1) 2-i1-i 3-w 3-w
T1oiw-w?) 1-i(-1) 1+i1-i _wB-w)+w'@-w?
2-2i—-i—-1 1-3i B-w)(3-w?)
TTZ+ (1) 2 _3w—w?+ 3w - wt
1 3, o  9-_3w2—-3w+ws
_1_3 g1l
h=z-3" df = R 3w —w?+3w2 —w 2(w+w?)
oAbl G - 28 N . = =
O e oiadl W) s cBlalaall 0 Ly 9-3w2—3w+1 10-3W2+w)
k=%+%l AU A —2
SR ..
_(2 2" 2 21)_ h.k=( WZ).(W )
k= (3-59. G430 - () +6)

272427 2Y72) T\2 - w’ _ 1
_(1)+(9)_10_5 B-w)(B3-w?) 9-3wZ-3w+wd
“\4)"\4) T4 T2 = 1 _ 1

2 x+5—0 9-3w2—-3w+1 10-3(w?+w)

—x+2= 1

13
"hil) ¢ A A1 /2016 S Aslaall
+13x+13 0 4

" kil z A A2 12015
S i) (S ) Wt (A A ) el ()8
w2 -

w

5 5w
h=(——i)=<——l)—(5w — i)

w w

5 . 5w3 ;
k=(m+l)=<7+l>=(5w+l)
h+k=Gw?—-i)+ (GBw+i)
=5w+w?) =-5
h.k = (5w? —i)(5w + i)
= 25w3 + 5w?i — Swi — i?
=26 + 5i(w? —w) = 26 + 5i(+V3i)
=26+5V3i2=26F5V3
2—(h+k)x+hk=0 4oy dalad
X2 4+5x4+26+5V3 =0 4slhall day 1) Aalaal)
OR x2+5x+26-5V3=0



2/2020

x2 —ax + 54 5i = 0 dalaall 5 3 aaf (3 +§) Q13 [
fae ¢ dadlag S A i Lab

sol :
L =AY dall oz i Yl 1 d oW 45y k)

il aal

Gl cud s = ———

5+5i

(B+i).L=

5+5i 3—i 15-5i+15i+5
“3+i3-i 10
204100 20 10i
10 10" 10
AL=2+4i

x Jelaa—
x2 Jdae
—(-a)

B+HH+2+0) = —

Codall g sana=

5+2i=a
Al 4y )

B+d*-a@B+i)+5+5i=0
9+6i—1—-aB+i)+5+5i=0
13+1li=a 3 +1i)
134+ 11i E

3+i ‘3-i
a_39—13i+33i+11

10

50 +20i
10

a=5+2i

sSaA=

=a

= AU i Ga kit

x dalaa —

x2 Jalza
—(-a

L+3+0) =¥

L+(3+i)=@

v allg seae =

. 542 . .
L+(3+l)=T =L=5+4+2i-3-i

~L=2+1i

¢4 /2019
W Al Ay ) Adstaal) 3 [

(3wi — %) , (2wi — ﬁ)
Sol :

. 3w? o 3wt
h= ZWl—T =|2wi-— i

= (2wi + 3w?i)

o 2w? o 2wt
k = 3Wl—T =(3wi-— ;

= (3wi + 2w?i)
(h+ k) = (2wi + 3w?i) + (3wi + 2w?i)
= Swi + 5w?i
= 5i(w + w?)
=5i(—1) = -5i

(h.k) = 2wi + 3w?i) + (3wi + 2w?i)
= 6w?i% + 4w3i% + Iw3i? + 6wti?

=6w?—4—-9—6w

= —6w? —6w—13
=—-6w?+w)-13
=6-13=-7

x> - (h+k)x+ (hk)=0
x2— (=5)x+(=7)=0
->x*+5ix—-7=0

2/2020
(=2 = 20)¢ (2 + 2i0) W3 (Al Ly 30 Aslaal) 33 fw
sol :
Casdal) gsana= (-2 - 20) + (2+2i) =0
Crodall qupa duals = (=2 — 2i0). (2 + 20)
=—4—-4i—4i+4
= —8i
Adalaal) .,
2% — (g sene) x + il G diala = 0

x2-8i=0



3/2020
(14 20), (1 — 1) Wds Al dy pll Aslaall (5 S [

sol :
L=>1+2), M=(1-1i)

L+M=(1+20)+(1-1)

=241

LM = (1+20).(1-0)
=1—-i+2i+2

=3+i

x% — (il g sene) x + Lo duals = 0

x2—2+Dx+B+i)=0

" Snkill A" 2/2020
cx?+(1—a)x+b+8=0dsaall g 3 aaf S 1) [
R
skl o b dad 2 (1 - 30)
sol :
Ania O alaall (Y ) yia o) 5aall
1430 S ol 1 —30 ¥ Ll
x>*+(1-a)x+b+8=0
x*—(-1+a)x+b+8=0
ol g same = (1 —30) + (1 +30)

=2
Crodall =(1-3)(1+3i)=10
Gonllgseae = —1+a
2=—-1+4+a
~a=3
oowlloya =b+8
10=b+8

~ b=2

" ~:ki"3/2020
(i —3) ,(i—%) ol 3 e S0 Al S [

w
sol :
5 . 5
== ) \i—22
. 5 sw3
L=i—-—-=i-—
w w
=i —5w?
5 . 5wl
M=i-—S=i-—F=i-5w
w

“L+M=i-5w?+i-5w
=2i—5w?+w)=2i+5=5+2i
L.M=(i—5w?)(i—5w)

= i? — 5wi — 5w?i + 25w?
=—1-5i(w+w?3)+25

=24 +5i

Aledll x2 — (54 2)x+ (24+50) =0



M ) adndl Adadl) digeal) ™ Ayl o) Adia)-7

2 /2003
g:utsgmdmaggmﬁmghgsﬁumz SN

A gl Jsdldl g (aila )

sol : z = r(cosf + i sinf)
=3 (cosE +1i sinE)
3

3
1 V3,

—3(54‘71)
_3+3\/§,_
=2t =G

3 3V3.

=, —i

1 /2006
Mamm:@%’mMmngsf\mz S 13

A gl g A
sol : z = r(cosO + i sind)

_4( 51t+, ] 51‘[)
=4|cos— zsm6
V3 1

=4(——+ =]

=23 +2i = (-2V3,2i)

2 /2006

Sl JSA) GS) LS ja o 7 = (1-+\ﬁ§£)‘j$\ﬂlum
M@MY\M\JM@AJ@@#M

sol:Z=(1,V3)
2
MOdZ:"Z":r:,/xZ{-y = ’(1)2+(\/§)
=V1+3 =V4 =2
x _1 y _V3
c0sf=——=— ,sinf=—=—
hz| 2 lzi 2

n .

0= gd}w e adianadl Y

1 /2001

32 af i€ jal) aaell Aalal) Dy V3 i) a
> Sl 2 paly g M e o
Aol dlr g dulida

sol :
_ 7THV3i 1-243i
T 14230 1-243i
7-14V3i+V3i+6

1\/i12
13 -13V3i _
=g 1V
Modz=|z|=r=x%+y%*= /(1)2+(_\/§)z
=vV1+3 =V4 =2

L y —V3
c0s = —=— ,sinf = — = ——

hzll 2 |zl 2

n =

5w
9=?¢4|J\@)&L‘¢§3M\UY

2 /2002
A (g pall JSAl S WS pa hae 7 = (—/3,1) O [
) Aga¥) Aagil) g Aualia 33 o
sol :
Z=—V3+i

Modz=|zl=1r=x*+y?

= /(—@)2+(1)2 =V3+1=+V4 =2

g s V3
€0sf = ——=——
izl 2
ino y 1 nal.';....‘)(\i\_a\'
T
S22 e i
51

0=?@m|@)lu¢§3mw‘!



Il T 1111
,!'@LUIJIIIHIIII A Imm '||”|| s
‘_,J\..:d\ M AL ) M\M\waw\
--------------------
2 /2008 2 /2007
— ( S yal) Al Aaal) Al Aagill g (uliiall 3 [ 2Ll aal) Ard) Al Al g Gubiall aa
3i 1+i
.4 1H3i_ 41+30) sol :
sol: 1-V3i 1+V3i 4 =1+V3i 20 1-i_ 2i-2i?
2 1 1-
Modz =l zl=r=/x2+y? = |(1)? + (V3) o 2+21 i
=1+
P 1 ing = —— V3 Modz=|zl=1=+x+y?
Tz Tz T Tz 2 =2+ @)? =VI+1 =2
T X 1 1
- 5 LYl Al cosf = ——=— ,sin0=—y =—
T ol a4l oY .4 Izl V2 Izl V2
0 =3IV gl - — Il
T .
(il g s Al 1 /2013 )(1 /2012 | 0 = 7oV golbaficnd oY
(cwaoud Al 1 /2014 )
203 — 20 gkl Ay S sl 33l 00 e [ pr 1/2008
sol : S pal) danll dnall Avuila] Al g (uliall da [
2 1++310)?
Modz=||z||=r=\/x2+y2=\/(2\/§) +(-2)2 sol’ (1+V3 )
=V\1/§+\/_=V16=4 z=(1+V3i)?=1+2V3i+3i>=-2+2V3i
X 2v3 3 2
csd == =% Modz=||z||=r=\/x2+y2=\/(—2)2+(2\/§)
sing- 2 -—2_71 =V4+12 =16 =4
lzll 4 2 g X _72_1
Y3 = — — =
B0 e 0 s 2 g ¥l 5 S i 4 2
arg(z)=0=21t—g=T i izl 4 2
z =r(cosO + i sin0) - — YId )
1T S 1 N
—>z=4(cosT+lsmT) kil 3 ) puall 9:%@&\ a s a andl Y
1/2013
Aphill pallb 7 e ez = =242 O8I [ Skl ¢ 4 A 1 /2008
sol : Al g Al 23 LS el 7 = (—1 ++/30) G813 oa
Modz=|zl=1=+x*+y% =(-2)% + (2)? Lol Al
X -2 -1
cos=—=—=— Modz=|zl=1r=.x%+y?
Izl 2vz2 V2 Y
sing =2 =2 _° = |12+ (V)2 =VI+3 =V =2
Izl ™ 2v2 V2 x -1 y 3
T .
45 n LN f=—=— sinf=—=—
tf'u‘@)“-.'@"ewbll_@ﬁmy‘%‘}‘) cos lzll 2 sin lzl 2
n 3n —)EJL:.“\‘Y\A_\‘
arg(z) =0 = T T 3 251
2, .
z =r(cosO + i sin@) 9=?gm\ @b 4l oY

3m 3n
>z=2V2 (cosT +i sinT> Apkdll 3 ) guall

!:!L!",“J“;"’



3 12015
3 — 330 S pall adall Audail) disal) ) [

sol :
2
Modz=|zl=r=+x*+y :\/(3)2+(—3\/§)
=v9+4+27 =v36 =6
0 x 3 1 ind y -3v3 -3
c0s =——=—=—,sinf = = =
lzll 6 nZ Izl 6 2
@\J\@}quM\,E@amy\aﬂu
m 5m

arg(z) 4 3=

z =1(cos0 + i sinh)

5 5
- Z= 6(cos?+isin?) Al 5 ) guall

Ukl z A Al 1 /2016
Ahadl) Aipally 7 = (1 + /3 )2 388 8 [

sol :
2
M=(1+V30) =r=Va+y = [(1)?+(V3)
=vV1+3 =V4 =2
0 1 y 3
cos =——=— __J _N°
lzy 2 = lzll 2
dﬂ\@)luésew\}ggmumaﬂu
[
arg(M)=§
M=2 (cosE+ isinz)
B 3 3
T T
Z=M*= 22(00s§+ isin§)2
2 . | 2w
Z = 4<cos?+ lsm?)
Jall 436 48y ks
z=(1+V3i)?
Z=1+2V3i-3
Z=-2+2V3i
2
r=yxt+y =\/(—2)2+(2x/§)
=v4+12 =vV16 =4
0 X -2 -1
cosf=—=—=—
hzl 4 2
P 2V3 3
sing=—=——=—
Iz 41: 2
@mt@)n_..cssewbgeauww,\j
(2) =6 T 2m
T Z) = = _—— T —
arg T 33
z =r(cos0 + isind)

2 2w\ |, .
—>z=4(cos?+isin?) Adadll 3 suall

3 /2014
5—5i oS al) aall dphil) disal) 23 [
sol :
Modz=lzl=1=/x%+y?
=v25+25 =50 =5V2
x5 1
cose—m—ﬁ_ﬁ
oy -5 -
S’"G_m_ﬁ‘ﬁ
@‘J‘@)-‘Qéiew\}gga REMYPIRE
n T
arg(z):G:Zn—Z:T
z =1(cosB + i sin0)

VAL v
-zZ= 5\/§(cos7+ isinT) Adadll 3 5 guall

1/2015
2 — 2v/3i0 Aphl) digally oS jal) ) 08 e [
sol :
2
Modz=|zl=7=/x?+y? = J(Z)Z +(-2v3)
=V4+12 =16 =4
0 x 2 1
c0sf = —=—=—
Nzl 4 2
o -2V3 3
sino = = =
Iz Il 41: 2
@\)nwxugzeubggmwaﬁu
(D)=6=2 m 5w
T W)= = —_——_ = —
i T3 Y3

z =1r(cosO + i sinh)
51 51
>z= 4<cos? +i sin?> Apkill 5 ) guall



2 /2015

—'2 - -
17307 bl dapally asad) o8 s [

1-wi-w2i

Sol:
Sol :

1-32  1+3 4

Z: =
1-wi—-w?i 1-ilw+w?) 1+i

4 1-i 4-4i
T1+i1-i 2

r=yxt 4yt =27 +(-2)?

=2-2i

=V4+4=V8=2V2
cose=f=i=i
r o2v2 2
smp2 e > __1
ro2vV2 2

& ol ali 9 wu;_’@ Ay 415

2) =0=2 11_711
arg(Z) =0 =2m 12

Z =1r(cos O + ising)

>Z= fof(cos%"+ isin%“) dphail) dasall



("o 6 4443/2020) (" Ak s 144/2019) (2/2011)
(14 D) 18 sa Ada ya aladdudy 2 /o

sol:z=1+i
Modz=|zl=1=+/x*+y%=/(1)% + (1)?

=V1i+1 =12
0= x 1 - y 1
cos — ,sinf = ——=—
Izl || \/7 lzll 2
arg(z) =

:%d}wwméf__.s)m 338l Y 1 g g s
z=1(cosO +isinb) > z = \/E(cosg +i sing)
- z11= [\/E(cos% +i sing)]11 =
7' = [(\/E)u cosE + ising)u]

11 11m
=32V2 (cosT +i sm—)

=32V2 (cos%+tsm¥)
1

=32v2 (Tﬂ@)

=32V2 (TH«/_—)

=32(-1+1i)=-32 +32i

("Aki"1/2020)(5244/2013)(1/2012)
(1= 0)7 2 8 5a33 At ya plaiiedy 2 [

sol :
z=1-1i
Modz=||z||=r=\/x2+y2=\/(1)2+(—1)2
VIFT =VZ
0 X 1 o y -1
c0s0 = —=—,sinf = —=—
lzll 2 lzl 2

n 7m
~arg(z)=0 =2m— riaios & el
z =1(cos0 + i sinf)

VA Vi
_ 2( o _)
-z =12(cos 47+lsm 47
T T
-z = \/E(cosT+ isinT) 17
491t

= (vV2)’ (cos% + lsin—)

=82 (cosz +i smg)

=8V2 (\/—_+1\/—_> 8 + 8i

" 8 st Adh e M g Ay ) gl ALin) -8

kil z 8 dlia) 1 /2011
8i S pall aaall dgay 3 gdad) 2 [
sol :
V8i=x+yi ¢kl
8i = (x% — y?) + 2xy)i
X2—y2=0..unn..(D)

-.(2)

(x2—4)(x2+4) =0

X%+ 4 =0 (&R 032V B Ja Al Gud (it 4 £ gada) g
Sx2—4=0

>x2=4->5x=12

4
= |— =+
oy () ye
ans: V8i = {+(2 + 2i)}
1
(81)2 4 323 b ya Ay oy gl 138 o (S 1 Asadla
w b4

z=8i= 8(cos§ + isin—)

3
2 + an')
2

1 +2k1r
- 72 = \/_(cos

k=0 ,1
1 T ) o T
fk=0- z2z=+8 (cos—+lsm—)

SN2 (—+—:)—2+2:

+isin

vz 2
. 1 5
ifk=1- zz—\/ﬁ(cos——HsmT)
—2\/—( ) -2 —2i
z vz
¢34 12012
Smtisin—m]* 1okl gl
[cos—m + isin_ m]" ikl qual [
sol :
5 s 5 1
cos241t lSln241l'
B 51T+_ . 5m
= cos o lSln6
=— E+isinE
cos6 5



J1 | LIL
I I‘ “m Ja '|”" [ RS
/ ‘_,J\..:d\ Al a\::..d\ @ u.d.m’a...ﬂ M‘w:u‘
"""""""""" “““"““'"“‘
Ol L™ 4/2015 445 /2013
pladiuly 48 jal) Y A gara (b Adlaal) Ja 48 gara 23 [ —8i S pall 22l Ay ) gdad) 2 [
x3—8i=0 :Msnda,m | sol:
sol : V=8i=x+yi cbhlauin
¥ =8i= 8(cosE + isinz) —8i = (x* - y*) + (2xy)i
z - X2 =92 =0 (1)
+2k1‘l’ 7+2k1‘t 2xy = —
- x—\/_(cos +isinT) -8 —4
k=0,1,2 ey:ﬂ=7.............(2)
If k=0 (1) & (2) vass
1 .. 4\*
- z3=2 (cos€+tsmg) xz—(;> =0
V3 1. . [z_E_ ] 2
=2<2—+2—l>=\/§+l i B xz—o X
if k=1 ~xt-16=0
1 5t . . 5m (x2-)E*+4)=0
> z3=2 (cos?+lsm?) X2+ 4 = 0 (Ll 0oy b s A ud (s ja £ gana) g
—/3 1 ;\x2—4=0
:2(2—\/_ Z—l):—\/_+l x2=4-
if k=2 -
1 97 . . 9Im —)y:<_—4)
- z3=2 (cos?+lsm?) 12
3 3 -y =412
=2 (c037+isin7) ans:\8i = {+(2 — 2i)}
=2(0-i)=—2i (—81)2 8 3450 Aid o A oy sl 130 I (S 1 Al

3 3
z=-8i= 8(0037 + isin—)

37 ¢ 2kn £

n
+ 2km
- z2= \/§(COSZT

L gry KR
+isin 2 )

1 3n 3
- 7Z2=+/8 (cosT+ isinT)

1 1
=22 (——+—i)=—2+2i
V2 2

1 711'+_ I

(CZS4 1lSln4>
=2\/E(———l)—z 2i
V2 W2



(k8 z & Alil 1 /2012 )(2/2014)

(V34 0)79 1o sl sasd A e alaiiady [
sol:z=+3+i
Modz=|zl=1=\x?+y?= f\/_) + (1)2
=V3+1=+V4=2
X \/5 y 1
cosf = — ,sinf=——=—
Nzl 2 hzl 2

=2 n+' in_
z= (cos6 lSl1l6)

[2 (cos% +isin E)]

6
I I
=(2)" 9(cos? —i sm—)

-9
> z79=

1 ( 3n 311')
512 cos > isin >

=50+ D =g
512 0TV =535t

(3 /2017 )(A4 g s Akl 1 /2014)
DS pall dandl Aa 0 gdad) 2a B pand Ada jua pladialy [

-1++3i
sol:z=—-1++/3i

Modz=lzl=1=\x*+y2 = J(—l)z +(3)

x -1 y V3
c0s=——=—,sinf=—=—
Il z |I 2 hzi 2
/4 .
§ W dysl )y Sla) S0
—2 21t+_ . 2m
z= (cos3 lsm3)
1 2 | 2m_ 1
72 = [2(cos?+ lSln?)]Z
1 ZTn+2k1l' 2?n+2k1r
22 = \2( cos 2 +isin 2 )
k=0,1
1 4
fk=0- ZZ=\/Z(COS§+lSln )
1 3 1 3
=x/§<—+—i)=—+—i
2 2 V2 V2
1 4m

(1 /2014)
(V3 + )2 S pal) aanll Awadl) jgiall Apdail) dial) s [
sol:z=+v3+i

Modz=lzl=r=x2+y2= /\/_) + (1)2

=V3+1=V4=2
x V3 y 1
c0sf =—=—,sinf = -
Izl 2 Izl ~2
923 JsY el g anadl Y
=2 n+' in_
z= (cos6 lsm6) )
2 1 §+2k1r §+2k1‘[
— 25 = (2%)5 (cos 5 +isin 5 )
k=0,1,2,3 ,4
f k=0
A ar n
F_ AT 3 3
5 =45 +
> Z co S lsm5
/4
4 — —
\/_(cosls+lsm15
fk=1
1 T iom %+211:
— Z5=45| cos=———+isin 5
it T
\/Z(cosﬁ +i smE
if k=2
1 T tan %+41t
- 2z5 =45 | cos +isin s
13n
5 .
\/_(cos +lsm 15
if k=3
2 1 Tten %4—611’
- z5=45| cos +isin =
19 197
5 .
\/Z(COSE + 1smE
If k=4
2 1 g+81l' %+8n
- 25 =45 | cos +isin
5 5
25w 25w
5
= V4 (cos 15 +isin 15

5wt 5wt
= \/_(cos? +i sm—)



. vy
x.A..-'v 1 ',

T lmm
Ao

7 el W - Sl

.................... rerid

(" Anki"2/2019) (w445 /2017 )(1 /2015)
DB 9433 408 paa ala8aly 1257 Saall Apuail) gl aa [
sol :
z=125i = 125(cosE +i sinf)

1 1
v r = 125 ) 0 -

—2km
(125)3 (COST

k=0,1, 2
1 T . . m
fk=0-> z3=5 (cosg+lsmg)

1

> z3 =

(ST

m Il | | I |||| [
"&l"‘xi‘%wl’
ilh- __________________
(2 12013)
(cos30+isin30)3 L-’-‘L‘A’ L M Jo
sol :
(cos50+isin56)
(cos30+isin36)3
_ [(cos6 + isind)® ]2
" [(cos6 + isin@)3 |3
_ (cos@ +ising)'® ot ising
~ (cos6 + ising)°® _ 0%V T
A Ay lay Ja) )
(cos56 + isin50)?  (cos100 + isin106)
(cos30 +isin30)3  (cos90 + isin96)

cos— +isin—
6 6

3n 311')

o 911')

cos— +isin—
2 2

N TN

(i 74 dliv) 1/2017)
a3 — 1250 = 08 ga3 4ia yra pladialy Alslaal) Ja [
sol :
x3—-125i=0

= 125i
-3 = 125i(cos§ + ising)

Gl Gl sadl B 390 ga La Jia Jadl AlaSs

Jhdl z s Al 2 /2016

(cos26+isin26)° . . 2 e
W - (COSG + lSlne) =0 0 d“ o
Sd ey
sol :
(cos26+isin20)5
(cos40+isin40)2

= (cos@ + isin@)>?
[(cos@ + isin@)?]°
~ [(cosB + isin®)*]2
(cos@ + ising)1°
- (cosO + isin@)8
= (cos@ + isin@)? — (cosO + isind)? = 0

— (cos@ + isin)?

— (cos@ + isin®)?

= (05100 + isin100 ). (cos90 + isin90)~1
= (c0s100 + isin100 )(cos96 + isin90)
= [c05100. c0s90 + sin100. sin90]
+ [sin106.c0s90 — cos100.sin90]i
= c0s(100 — 90) + i sin(100 — 90)
=co0s 0 +isinb

G244 /2014
(cos20+isin26)5 Al 3 Bl A
s 3 |
(cos50+isin56)2 2 sya bl (B g [
sol :
(cos26+isin26)5
(cos50+isin50)2

_ [(cosb + isinB)?* |°
~ [(cos@ + isinB)5 |2

_ (cos@ +ising)'0
~ (cosO + isin)10

(Sh8 z & 4lis) 1 /2015)
8 3 by s [m
=3

7n+ i
a) (cos T isin 12)

b)(cos@ + i sin@)8. (cosO — i sin@)*
sol :

-3
a) (cos —+isin 12)

( 21m . Zln)_( Tt | . 711)
cos 12 isin 12 )= cos 2 isin m
1 N 1

ARG

b)(cosO + i sinB)®. (cosO — i sin@)*

= (cosO + i sinB)8.(cosO + i sinf)~*

= (cosO + i sinB)* = cos40 + i sin40

s\ (cosB + i sinB)8. (cosO — i sinf)*

= (cosO + i sinB)*.(cosO + i sinB)*. (cosO — i sinf)*
= (cosO + i sin@)*[ (cosO + i sin@)*(cosO — i sinh)]*
= (cos40 + i sin40)(cos?0 + isin?0)*

= cos40 + i sin40

B e



A 43kl

z=(1+i2=1+2i+i*=2i

=2 n+' in
= (cos2 lSan) 1

1 T, T\]3
(z)3 = [2 (cosE +i smi)]
1 %+2k1r g+2kn
=23 (cos=————+1i sinT)
k=0,1,2
1 4200 24200
fk=0- (z)E:“’{/E(cosz+()n+isin2+()n>

Y2 (cos T+ isinT) - f(f i)

: 7+2 Zr201
=1 @ = V2 ( cos 4 15in 5T
= 3i/f(cos?+isin?) = §/§<_7+Ei>
3 \/§ 1
f( i )
fk=2- (z)g - W(cosfﬂf)" inTz,:z)")
I 91
= Ty on
X \/_(cos6 lsm6)
4
= W( cos —- + lsm—) 32(0 -
2 /2017
(cos20+isin26)° - F o &
e S R W DY VRN [FPRX P B/ Jadil
(cos30+isin3g)E - & 4t A sasd A e gy [
sol :
43 (cos28+isin26)°
A A isin30)

_ (cos0 + isind)'°

" (cos0 + isin®)®

= (cos0 + isin0)* = cos40 + isin40
A0l gy Hall
(cos26 + isin20)3 . .
(c0530 + isin30) (c0s20 + isin20)
3 (cos60 + isin60)

" (cos60 +isin60)
= c0s40 + isin40

(cos20 + isin20)?

(2 /2018 )(2 12017)

3w . . 3m _
[cos =+ isin=]™ il fou

sol :
311'+_ 3
[cos 3 isin 3
[ 12 | | 12m
cos 3 isin 3
T

_ 3m .3 C0tizi
—[cos2 lSan]— i=i

kil z JA dliv) 2 /2015
@9 e (14 0)% QS oal) ] dpasal) ) gdad) 2 /o

A 9433 A0A yia
sol:z=1+1i
Modz =l z =1 = /x2 + y2 = /(1) + (1)2
=V1+1=V2

0= ing = 1

coSs —_— SN0 = —— = —
|| Il \/7 lzl 2

arg(z) =0

=% ) ) iy Sl a0l (Y S8 gl 5 s )

14 114
=2 (cos—+isin—
z (cos4 lsm4)

/4 /4 T T
o 2 nd s i N2 — nd P
z-=[(V2) (cos4 + lsm14) ] 2(cos2 + lSan)

(zz)% = [2 (cosE +isin E)F

grim)
L 5 +2km 5 +2km
=23 (cos=——+isin=——)
k=0,1,2
1 2200 74200
if k=0- (ZZ)5=§/f<cosz+2()"+isin2+()")
_3 A 4
—ﬁ(cosa-l-lsmg)
s=(V3 1.
=324
\/_<2 +21>
4 Ti21 Ti2(1
fk=1- (ZZ)EZ:{/E(COS2+3()T[ in2+()n’)
2 5w V3 1
—\/_(cos?+lsm?)= 3{/5(—74.51)

1 Z+2(2) Z+2(2)
fk=2-> (ZZ)3=3\./E<COSZ = "t isin? ")

o 9t
= \/_(cos?+ :sm—)

6
3 3n
—\/_(cos7+1sm7>
= Y2(0-

"kl ¢ A dliv) "2 /2017

7 . .7 -3.
[cosEn+lsmEn] ) [
sol :
cos g+ tsin ]
cos T lSln121'l'
_[ 21m _,Zln]_[ i . | Tm
= |cos—5- —isin——-| = |cos—- —isin—
/4 /4 13
— o icin— N — ) ) |
cosp—ising o — € &l )
1 1
___l__
V2 2
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¢4 /2018 1/2017
(1+0)7° rasanill o) 8 gass 434 e pladialy 2 /(s 2 +i)_73 A st Adn yia aladiudy quesa) [

sol:sol:z=vV3+i

sol:z=1+i
Modz =z lI=1 = /x> + y* = ()% + (1)? Modz =Nz l=r = X+ = [(VB) + ()°

=41+ =42 =v3+ =V =2
X 1
c0sO = —— = — x V3 y _1
c0s=—=—,sinf=—=—
Izl \_/21 hzl 2 lzll 2
sinf = n "
= — Y | Axd)
Iz vz =5 Il
arg(z) =0 = 1 BEMIFSE PP .z =71(cosO + i sind)

z =71(cos0 + i sinB)

T /4
zZ=2(cos—+isin—)
3 A | 5 6 6
—>z—\/i(cosz+lsmz)

-3 1
T -5 zZ2 = (Z—S)f
‘5—[(\/_) (cos +isin ) ] T T .1
4 = (273 (cos=+isin—)3)2
1 ( 51 Sn) 6 6
cos— - - isin— 1 1
5 W2 = (c'0312—r - ising) )2
/4
o T I g
4 SR 1 %+2kn %+2kn
_ n 7T =— (cos —isin )
5 _
z 4\/_( cos— +lsm4) V8 2 2
( 1 1_) 1.1 ~k=0,1
i)|=—+=i
4‘/2 ‘/E V2 8 8 fk=0- z: =i(cos——1sm£)
2V2 4
32018 L (1 1>=1_1i
222 V2 4 4
(cos26+isin20)3 [ . Ziom Ti2m
. — : .‘ - ¥ ‘ . - I} .
“cosso5eT] (cos@—isinf)=1:gil/w | Fk=1- oz ( = (cos >
1 51r 5w
sol : 2\/_ (cos— — lsm—)
(cos20+isin26)3 ¥
—————— (cos O —isin@) 1 4 T
(cos50+isin50) \/_( COS +isin 4)
_ (cosB +ising)® 4r 2
BW(cose—lsme) _1 (_L+ii)=_l+1l
~ (cos 22\ vz vz2) 4%

= (cos 0 + i sin 8).(cos @ — i sin @)

i 3 alig Jadd Jauy gll Ll iy 771 Yo alagl llall sy fAlaada
. QR Z7 M9 J 2 Z S & (S
= COSZB + SmZB =1

1
)3<A ¢ zi‘u:'

2 /2018

[cos50+isin560]%

- = 4_ . .
[00530+isin30]2[cos 0 — isin 0] eoga bl g fo
sol :

-4 (cos@+ising)10
(cos@+isinB)®

= [cos 0 +isin @] *.[cos O + i sin O]*
=[cosO+isinf]° =1

[cos 6 —isin 0]
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ool aa (1 4 )2 )akall Apdall) Al an [
8 gand A e gl aladily Al Al

sol :
Let z=1+i
r=VItl =v2
0 x 1 o y 1
c0s0 =—=— ,sin=—=—
lzll <2 lzll V2
T
GZZ d}\y‘c-.‘)n-.‘

zZ =71[cos0 + i sinf]
T 115
z= \/Z_(cosz+ isinz)
/4 /4
7% = [(\/?)Z(cosz + isinz)z]

=2 n+' in_
= (cos2 lSan) 1

(zz)% = [2 (cosg + isinz)]3

2
1 %+2k1r %+2k1r
= 23 (cos +isin 3 )
k=0,1,2
If k=0,
[4 4
3 7+2(0)11’ o 7+2(0)n
Rl—x/f cos +1smT
3 T /4
= 2(cosg+1smg)
s (V3 1.
= 2<2+21>
If k=1,
T 4
>+2()m >+ 2()m
R2=% cos2 +isinz 3
5 5w V3 1
=§/§(cos?+isin?>= %(-74.51)
If k=2
. 7 +2@)m 7+2@)m
R; = V2| cos“———+isin
3 3
3n 3n
=3/E<c057+isin7)

= 200-i) = -V2i

1/2018
Al gana Ad ya pladinlyg x € ( s Aalaal) Ja 2a [
x*+16=0
sol :
x*=-16
x* = 16(cosm + i sinm)
1
x = 2(cosm + i sinm)*
n+2nk | | m+2nk
x:2<cos—+lsm—)
4 4
k=0,1,2,3
ifk=0
x=2(cosz+ising)
1 4 1 4
=2(—+i—):\/i+\/ii
22
ifk=1
_2( 31‘t+_ - 31‘[)_2( n+_ . n)
X = coi4 1lsm4 = cos4 lsm4
=2<_—+i—):—\/§+x/§i
V2R /2
ifk=2

_2( 51t+__51t)_2( T ,,n)
x =2|cos—~+isin = cos —isin

4 4
-2 —2i
3

= |l

if k=
_2< 71l'+_ . 711)_2( T, n)
X = cos ) lSln4 = COS4 lSln4
= V2 —V2i
" kil A A1 /2018
(=1 = V1) o) 8 gaz 4in jua aladiudy [
sol :

Letz=-1-v-1=-1-i

Modz=lzl=r=x2+y2=V1+1 =2
x -1 ] y -1
cos =—=—,sinf =——=—

izl vz Izl V2
9:% A o g 4l Y

z =r(cos0 + i sind)

5w 5w
=42  aisin—
Z (cos 1 +isi )

- 5 5m\] "3

- z3= [(\/E) : (cos%T + isinTn)]
( 157 | . 1511)
= cos —isin—

(vz)> 4 4

(-1 - )3 1 ( T | . 71t>
o (-1- =——|(cos— —isin—
2v2 4 4

1 (1 N 1 ) 1+1_

= —|— —1i] =— —i

2V2\W2 V2 4 4
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p 8 gand A yaa Al aladiuly € A Astaal) Ja /o

3
= -27=0
l
sol :
3
["—_—27=0].i
L
x-27i=0 = x3=27i
T . = T
= 27(cos§ + lsmE)
1 1
nx=273 (cosg + ising)3
Ziomk —+21tk
=3 <cos2 + isin2 )
- e
k=012

l-o:é-'ﬁ—k=0=>~x1=3(cos§+isin§)
—3(BL1) =B 3;
—3( + l)—2+21

uﬁ=k=1=>x2=3(cos5?”+isin5?”)

a(F 1) -3

Wis k=2=x3 = 3(cos”2—zﬂ+ isingz—zﬂ)
=3(0+i(-1)) = -3i

[
‘,J.M:a:.n‘,e.uvau\

(1/2019)

(2v3-2i) "

Gual | Bl gasd AA yra alAREly/
sol :

z=2V3-2i

r=Jx2+y2=V12+4= V16 =4 o4

x_23_ V3

cosf = == % = LAY Ayl)

. _X___—_ 2w
sinf =-=-—-=- &I il B ali g
Arg(z)=21t—§=—=0

zZ=r1(cos0 +isin0)

1w, . 1ix
z=4(cosT+lsmT)

2 a 11w\ 2
z7°=(4) (cos + isin —)
_2 1 22w 22
z cos— — isin=—
16 6 6
i 1 5S¢ ., . 5m
z %2 =—(cos=—isin>)
16 3 3
z72 =2 (cosZ +isinZ)
16 3 3
z‘2—1(+£ )=i+ﬁi
16 32 ' 32
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("R 7z s 4liwi"1/2019)
o) el Z = cos 2x + i sin 2x QS 1Y /om

2 .
—=1—-itanx

1+Z
sol :

2 . N
—_=1-itanx ) )
1+Z

2
1+cos2x+isin2x
_ 2 _ 2
"~ 2cos? x+i(2 sin x*cos x) " 2cos x(cos x+isinx)
_ 1 N cosx—isinx
_cosx(cosx+isinx) cos x—isinx
_ cos x—isinx
"~ cosx(cos2 x+sin? x)
__cosx—isinx
N cosx(1)
__cosx . sinx
"~ cosx cosx
=1-—itanx = O il
(3/2019)
23 41 = 0 Aslaal) Ja B gags 4ia e aladiidly [
X EC &
sol :
X+1=0
x3=cosm+isinm
n+2Kn . . T+2Km
X = [COS + 1sin ]
K=0,12&a
K=0 Ladic
b4 , . T 1 3,
X1 = COS§+ lSln; = E+7l
K=1 Laaic
n+2m . . TH2m
Xy = (cosT+ isin— )
3 . .3 .
= cos?"+ tsm?” =-1+0i=-1
K=2 Ladic

n+4m . . TH4m
X3 = COST +1Ssin——

V3.,
——i
2

w

51 . . 5T
=COS?+lSln? =

N | =

: EIWD. : :
.................... i W S, w5
W

(" Ak il ¢ 4 Licd 1/2019)
aanll dpacil) gdad) aa ) gag A3A e il pladiudly /s
L271)

sol :
Z=27i

4z = 270

(0,27) 4 L)) 5 gually Qi

Z= —1(cosO+isin@)  Auhill s paly

Z =27 (cosz+ isinz)
B 2 2
1 1 1

73 =273 (cos;—t+ isin§)§

9+2km _ p+2km

k=012
n 3
PRGN k = 0 Lt
3 6
1 0+2km 0+2km
Z3—3(cos 3 + sin 3 ) k=0

Z% =13 (cosz+ sinz)

6 6
549
k=1

v

m T
H2(m _z _5m

== gl du

3 3
1_ (A AN -1 V3

23—3(—cosg+lsmg)—3(?+7)
k=2
2@ 93

3 6
Z%—B( 31'l'+_ . 311')

= cos2 lsm2

=3(0-i)= -3i
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(2/2019)
sV el 7 = cos @ + isin O O8N [oa
& 1
1+Z2" ~ 2cosn@
sol :
"  (cos@+isinO)"
1+4Z2% ~ 14(cos O+isin §)2"
_ cosn@
" 1+cos 2n0+isin 2n
_ cos n@+isinnb
"~ 2cos2n@+2 isinné cosnd
_ (cosnO+isinno)
~ 2cos né(cosnb+isinndh)
1
= =R H
2 cosnf
2 /2016
sl sy ) ) pdad) 2 A gan A yaa pladiuly /o
. 2.
1+wi+w“i c_\SJ.d‘
1-wi-w2i
Sol:
1+wi+w?i 1+i(w+w?)
Sol:z= - - = -
1—-wi—w?i 1—i(w+w?)
_1-i1-i 1-i-i4 i -2
T1+i1-i Z  piPe w
3 . . 3m
z= (cos7+ lSll’l—)
1 32“ + 2k 32“ + 2k
2 = ~= = 1 ) |
— 22 = (cos ) + isin 2 )
;k=0,1
3n 3n
ifk=0- zz = (cos—+ lsm—)
1
=(—cos—+isin—) =-——+—
Coosgtimd="%' %
1 37“ +2 371[ +2m
ifk=1- 22 = (cos 2 + isin 2 )
.. In
= (cos— + isin—)
* 1
=(cos—+isin—-) =———i
(cosgt s =R 72

(" 2xki"3/2019)

e\-\i&nlg (1 \V— ) S yall daall dayy A yil) JJ.\A.“ [
ﬁbﬂ:ﬁ 4da e A
sol :
vZ=1-v-3=1-+3i

r=Jx2+y?=V1+3=+4=

x 1
cosf ==-=-
r 2

. -3
sing =2="3
r 2

g = i) Al
(+, =) &N g B iy

~arg(Z) =2m —g

1

o sm . . 5wz
-ﬁ—x/f(coss+lsm3)

5T
=2 (cos3+22”K+lsm +22”K>
K=0,1 Ladic
Ladic K:0—>Z1=\/§(coss—"+isin5—”)
6 6
VB, W
VZ(-3+31)
G o il

_\/_f-l-\/_fl

Wis K=1-2,= 2 (cosuT”+isinﬂT”)

V2 (3-39)
Vi1,
MR

[INYRE
IR
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(cos 30+isin36)* . T
m] (COSO —1SIn 0)2 =1 O <l [
Sol:
Y Akl
(cos O + isin§)12 o
L.H.S = (030 1 isind) (cos 8 +isinf)

(cos@ + i sinB)? (cosH + isin )2
= (cos@ +isin0)® =[1]

Al 4gy Hlalf

(cos 8 +isinf)

(cosB +isinH)10
= (cos @ +isin6)? (cos @ — isin B)?
= [(cos @ + isinB) (cos —isin B)]?
= [cos? 0 + sin? 0]% = [1]?
—[R.H.S

] (cos@ —isinf)*?

" Anki"2/2017

A a0 08 e Aol pladudy 1% i = 0 Aslaal) Ja
Sol:

L5l 30 Al dadl 5 Gulial) Calldall a1 ddasdle

x3

=—i
3 ( 31‘[+' . 311)
x> =|cos—+isin—
2 2
1
3 ot 3m 3
- Xx = — —

X (cos2 lSan)
371-[+2k7r 371T+2k7r
T+isinT)
; k=012 (=08

k=0 31'r+, - 3m
= e d = — —_—
X1 = COS 3 isin 3

x = (cos

T .. T 04
_) — _—) =
(cosz+lsm2)—[ + ]
k=1

m m -3 1 )
- X, = (cos?+isin?) = T_Ei] Al a

k=2

117 11m. [V3 1.
—>x3:cos(T+lsmT): - 3t YD)

3 1.43 1
.'.S: Iy ===, ===
2 2’2 2

" Akl 5 240 12017
(—270) sl dpacill gdal) o ) gas A3d jua pladicdly /s
Sol:
. 3 . . 3m
Sol:Z=-27i= 27(c057 + lSlIlT)
1

1 1 3 | 3m3
Z3 = (27)3 [cos— + isin—
2 2
1 3T1t+21tk 371t+21rk
Z3=3 cos—+isinT
; k=0,1,2
k=0-2,=3 31T+"31T
= - — —_— —_—
1 (cos6 lSln6)
= (cosE+ isinE) =3(0+1i) =3i
2 2
k=1-12 3( 7n+"7n)
= e d = —_— —_—
2 cos 6 isin 6
—/3 1 -3V3 3.
=3|——-=i|=(——-=i
2 2 2 2
K27 ( 111r+__ 1111')
= e d = —_— _—
3 = | cos 5 isin e
= (cosz—ising)—S ﬁ——l
B 6 6/ “\2 2
_(3V3 3
72 72
,-3V3 3. 3V3 3, .
Bis b 5 —pil
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"JLA:E" -\-’b- AL u.d.u’dﬁ‘ u&lﬂ-"waw‘
" Anki" 534452018 " Ak il A Aliui1/2017
Al M‘ JJ:\#‘ 2 JMHJ mJt“‘ 4*:‘. ?"‘“‘“‘Lﬁ /U“‘ Jé‘Hé&Jz“?‘&“L."\?L.‘SJ‘Mm 7 = 1-V3i . K\J\Iu-u
(64i) 1+v-3
ZE
Sol :
73 =641 Sol:
z = Vei _1-3i 1-+3i _ 1-+3i—3i-
A T[+. ] n)% 1++3i 1—+/3i 4
= (4(cos=+isin
2 2 -2-2V3i [ 1 V3B
4 2kn 4 2kn =T 4 |72 72
- 2 Fin 2 :
= 4(cos + isin ) ;
3 3 2 2
k=002 1 V3 1.3
rb r=|[—-=) +|-——=) = |-+=-=11]
s T \/_ 1 2 2 4 4
k=0 —>Zl—4(cos—+151n—) =4 1
3 3 2 & 1
= [2v3 +2i] % [E] ’
cos
%+2n %+2n —V3 V3
k=1-27,=4(cos + isin 3 ) “hoE 2 =I_ l
5w 5w 14 2
- - T 4m
=4(cosl+isinL) =t =— dlal A8 g
3 3 3 3 )
Z= 0 +isinf) =1 4ﬂ+"41T
212020 = r(cos isinf@) = 1(cos 3 i sin 3
phaaiuly (—1 + 3i) S sal) sl 8 il a fow | 43" + 2k 43“ + 2k
LA gand A yue Ao Zfz(cosT+ismT)
sol : ; k=01
I 41 41
z=-1+3i k=0—>le=cos?+isin?
-1 3 =cos—+isin—= [-=+—i
c0sO = — ,sin@ = — 3 3 2 2
2 2 N L L)
6 3Hl) 1913 ¢ A @ 2 05 k=1—>Zz=(Cos i +isin- )
2
ne=m-S-ZC tor 10w
3 3 =cos—t+isin—
~Z=71[cos0 +isinb] 6 6
2 2 50 5t [1 3.
Z=Z[cos?+isin? =Cos?+zsm?: 5—7
1
1 2 212 1 V3 1 43
zi=\/§[cos?+isin?] {—E"‘Z— ) 5—71 & ol
1 23”+2k11 2?:.[+2k1t
22 = V2 |cos +isinT
1 2n+6kn | | 2m+ 6knm
2Z2= 2 [cos—+1sm —]
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( ! 4>49J§‘H-‘ Aa e )Rl [
(1-v3i)
Sol:
(1-v3i)'
Sol :
Z=1-3i
Sr=yx2+y2=V1+3=V4=2
t9_x_l
cos =-=3
. y —V3
sinf ===——
r 2
C_n
-3
g=2 7r_51r L i
=2n 373 grAS

P 57T+__5T[
= (cos3 lsm3)

4 4 20 . 20m
Z* =2 (cosT+LsmT)

2 Rm
7% = 16(cos?+ lsm?)

= 16<—l+§i) = —8 + 8V3i

22
11 -8-8V3i
(1-v3i)" —-8+8V3i -8 -8V3i
_ —8—v3i —-8-8V3i

T 64+192 256
-8 83 -1 +3

256 256 32 32

" Auki" 1/2018

(=3 +1) 2 s sass Ay ol [
sol:
(—V3+i) x=-3
Z=-V3+i
A -
x_—f3

= — L0 =—

S e BB 0 oy
e = n_67r—7r_51r
LA, [ i 6

o 50 5w
Z =1r(cos@ +isinf) = 2(cos?+lsm?
5t °

7% = (2)°(cos o7 + isin—)
= 6 6

3 557‘[ o 557r
= 32(cos .?+lsm .?)

s 257T+, . 25w
= 32(cos e t+isin 6)

V3

=32 7T+"7T =32 +1'
= (cos6 lsm6)— (2 21)

= (16V3 + 16i)
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3/2020 " siukill" 3/2020
DOl a8 Z = cos 2t + i sin 2t <l W /s Alaaialy (=1 + V3i) Sl 2aall dmy i ) 53 as /s
2 . )é\ﬂia.'\h‘),m
— =1-—itant
142
sol :
sol :
) , Z=-1++3i
Meahl — = — =
D )H 1+z  1+4cos2t+isin2t x=_1’y=\/§
2
" 2cos?t+2isintcost r=\/r2+y2=\/1+3=\/1=2
2
= _x_—1 . _y_\/§
2cost (cost+isint) COSB___T'SIHG___7
-1 ,_ 1  costoisint af=m=C=2 I i e e
cost cost+isint cost—isint 3 3
_ 1 cost-isint Z =1r(cosf +isinb)
T cost cos?t+sin?t
1 .
Z = 2(cos?+ lSlnz?ﬂ)
__cost—isint
- cost 1 1

o 21 . . 2m\ |2
o B 43 = [2(cos—+lsm—)]
cost isint 3 3

cost cost

2m

22k ik
=\/§<cos3 7T+isin32ﬂ) K=01

=1—itant = oY )kl 2

=7, = \/f(cos§+ ising)

ok 1S3 .\ B LNF
21—\/E(E+7l)—ﬁ+ﬁl.............*

B g =
4T o 4T
Zz—\/f(cos?+lsm?)
(B ) oL,
EE-E)=2 i
ALAS s any 5 sl 34 ) Sy o1 131 i



"k g Aal) g ghil) AN Juall) Jga Ay ) el ALiaY)

[ sl B 41 20 ]

1 /2006
s Jua¥) Al Al ) o1l ¢ BlSal) adall) Adslae 3 [
Alds Adles 22 45 (3,6), (-3, 6) (bl
sol : ‘
i ¢ ACal) adall) B 50 A AN g Jg¥) Cpm Al Gl il ¢ Lag
cagall gaball jsaall e
¥2=4py S F03) s o y=—2 gl
9=24p -p =
3 3 5 i
x2 = 4(§)y > x2 = Ey & Al é}aﬂ\ Adalza

2 /2006

s Jua¥) Al Al ) oAl ¢ BlSal) adall) Adalaa 3 [
ALy Aslaa 3 5 (1, -3),(1, 3) sl

sol :
O &l g Jg¥) G ) (b Gl il jay ¢ ASal) adall) o Ly
el Clisadl jgaa o adi Ay
yz =9x - yz = 4py ;uélS.A.“ &Eﬁ\ Adalaa
9

- 9=4p —>p=Z

F(P,0) = (3 ,0) 5,

9

X=-P > X=— Jalal) Astas

(ki) z A Aliud) 1 /2007

450 Jual) A Al o1l ¢ BlSal) adall) Adslaa 23 [
f(x) = (x —1)° Qi cdasy)

sol :
f)=@x-1)>
fx) =3(x-1)
f'(x) =6(x—-1)

6x—-1) =0 - x=1 - f(1)=0
= (1,0) s ASall adadl) 5 5 A g AN Aaki
P=1

y? = 4px

y* =4x 5 Al adadl) Alslaa

(oA ) J g gl gl ALiN-1

2 /2004
o 539 Jua) Adaki Al y o) ¢ AlSal) adal) Adslaa 3 [

aie 4l (ulaall Alilaa 33 a5 (1,4) Abilly oy g cilisaddl 5 gaa
(Adatl) s

sol :

o 2 Al adall) 5509 J5Y) ol (B adi Akl of Lay
(BlSal) adadl) Alalas 4ililaa ()& clisad) ) gaa

y2=4px ->16=4p

-p=4 -y:=16x

Zyy' =16 ﬁy’=§

b= % =2 adall gebaal) Jua (1,4)oulall) A

(y—y1) =m(x —x1)
> (y—4) = 2(x — 1)ostaad) dilaa

@245 /2005

Al Al ) M) ¢ ASal) adall) Adalae iy i) aladiidly [

y =+/3 Al Lslaa g JuaV)
sol :
Q(X, V3)s F(0,-V3)4s 0 y= /3 Addlas o) ey
QM = FM
\/(x—x)2+(y—\/§)2=\/x2+(y+\/§)2
y2 — 2\3y+3=x2+y% +24/3 y+3
¥ = -4/3y




T T e r D ‘ mm Jlal({ | ”" [ ==
! gl - S, @ el palall sl g
""""""""""
(A8 g A Alivd) 3 /2016 S5 /2008
o) Al 505 S il Qe 3y fe | (76 3) A 44 Ty s e gkl
Gl g B el (o Adlwall g il ) g2 e 45 )50 h e
g 8 gold | sol
sol - %yzzhx — y? = 4hx il jgan o a5 5

2p=8 ->p=4
OYlaial elltia ciliad) Hae Je b5l o
(4,0) 3,58 Jg¥) Juia¥i(1)
y>=4px -y?=44)x
- Y2 = 16x + A< adadll dolas
(—4,0) 5.5 AU Juia¥)(2)

—4px
=—4(4)x
= —16x ¢SSl ahadll Aalaa

y
-
-

NN

y
y

(i) 43 /2019
@uﬂgams“.hﬂ\&h@uaéwmatu.g/w

Y 2 el gl e 53
Sol:
LR
100 64

a’=100, b*=64
c2 = a? — p?

=100-64 =36
“c=6 (—6,0),(6,0) u=illl ghadll 5,5

~p=6 (6,0) eSSl ol 5 )5
u&&d\ék&ﬂ S M(x,y) ARl i
MF = QM
Jx=6)* +(y - 0)?

=V +6)2+ (y—y)? ookl e

x2—12x+36+y* =x%*+12x + 36
y2=12x+ 12x
yz = 24x S&d CLH‘ alaa

14’.:-11-' Lfl'
HU:"':I

dall Gana g (g5 0 sl fidanDle

x=—6dd s £(6,0) sl gkl i, p=6
y* = 4px
- y2=24x y 4hx
- 4h = 24 h=
1/2011

 ddlilaa od) (BSal) pdad Jlag B9 A Aad 2l [
(2,1) Aiily JlgAx2+8y=0

sol :
Aslaal) (58a5 (2,1) Ay
A2 +8(1)=0
-2x*=-8y] + -2
x% =4y
sx’=4py -4p=4 -p=1
F(0,p) = (0,1) sflsall gl 8 5,
y=-p ,y=-1 d,)!ﬂ\;\hla.a

-44A+8=0 - A=-2

(") s 24452020) (" Ak 2/2019) (s 25 /2018)
(1,2)46880 0 Ax? + 8y = 0 4ilie ;AlSa pdad [
paal) gea g Sl ) Jlag 80 2 a3 A A 2a

sol :
Aalaall gl (1, 2)4.5&11
A(1) +82)=0 ->A4+16=0 - A=-16
—16x% + 8y
16x%> =8y + 16
x?* a x2=4 4 1
= = e d = e d = —
P=§

F(0, %) ALl sl 3 3
-1 -
Y= g e
Qllall (ha (lin )3 anadl 392 9a p an ) S 1) fABRaS

e bl

it -
— |Gl
" i ;




" Auki"2 /2018

Abds Alilaa ) Caale 1) Ciy 23l Gus (AlSa adad Alslaa 3 [
MY\MMbJZy—S:O

Sol:

2y =8

y=4 Y| Adalae
(0,-4) 3.3
F(0,-4), Q(X,4),
MF=MQ
Jx—02+(y+4)2= il
V=202 + (y - 4)?
X2+y?+8y+10= y>*—8y+10

X2=—8y — 8y

X2=—16y

M(X,Y) o2

"s&ai"1/2020
4y o Caale 131 ¢ Gyl o S dal) Alolae 2a /s

(V/3,0). Jua¥) dhasi auif 5 5

Sol:
KA il s M (x,y) Adaiill oa ji
MF = MQ

\/(x—\/§)2+(y—0)2=\/(x+\/§)2+(y—y)2

\/(x—\/?;)2+y2 - \/(x+\/§)2
(x=V3) +y* = (x+3)’
¥2—2V3x+3+y2=+2+2V3x+3

-2V3x+y?%=2V3x
y? = 4\/3 x

A el (S o Lail) Alilae

(2/2019)
(B AT LS 1) Gy il A8y play ¢ Al adal) Adslas 33 /o
Ak dusd g f (1) = 2% + 627 — 16 A DI ALk
. )
sol :
f(x)=x3+6x%—16
Ax) =3x% +12x , fNx) =6x+12
fAMx)=0 26x+12=0]+6
x+2=0 = x=-2
f(=2)=(-2)3+6(-2)2-16=—-8+24 —
16 =24-24=0
(ASal) adal) 3 )i Jilaig (—2, 0) AN ddaki
iy el aladiialy
(Al adaill 5 M (x, y) L2
MF = MQ
\/(xz —x1)%+ (y2 —y1)?
VE2-0)24+(0-y)2 = J(x+2)2+ (y—y)?
o 81 g ol o Wi
2 2 2 i ‘{‘Lﬂ
4+4x+x“+y“ =x"—-4x+4
y2=—-4—-4x =y?=-8x

SN
Gaalay iy ?S gSLH‘ 134 - 483




3/2020
aililea (g2 ¢ AISA adadl) 295 509 A dad 2 [
(1,1) dasily Jllls Ax? +4y =0

Sol:
(S il e (1, 1) Al

Ax*+4y =0
A2 +4(1) =0
A+4=0
>A=-4

(S il Aldlae 3 A Had iagas
—4x2 44y =0
—4x? = —4y]+ —4
x2=y
x? = 4py
4p=1
= p:% G el 6 el clsbiall ) sl 4555 )34
F(03) 5y5d

-1 -
= — .ﬂ“\.‘l.a.a A
y=- Jdik

Al Aslaally 45 aally

" s 506492020
G5 (=2,5) Akl jayalils (53 ¢ Sl whadll Alslaa 2 /s
Ol Y i 43y o Wle Jal Adas 4

Sol:
clindl jsme 3 53l cul 13

x=-2> F(2,0)=>p=2 Jd il

y? = 4px
y? =4(2)x
yz = 8x Z_gl&d\ éiaﬂ\ il

bl jsaa 3 55l S 13
Jildll dilaa /y =5
= F0,5)=>p=5
x? = —4py
x% = —4(5)y

x2 = =20 y Z_;l&d\ cLﬂ\ FICEY




(ohd) z A dlivd 1 /2017 )(2 /1999

A Al 5 01 (M) Q) ) i (2, 2 ) A [0
3 ) (b (g Elisad) gaa ) (ol 415 JuaY)
A5 (Aoh G Al g Jual) A 0 38 o (o) (yaBll) pdal)
. o2l g ¢ AlSal) cpadall) (pa JS Addlas 22 ;

sol :

G /2) il il > Allla gins
y* = 4px

4=4p(3)
12 = 4p

p=3

(3,0) s Hsal) il 5,3
Y2 =12x 5B phadl) Aslaa
253'05) ,(=3,0) o) il Sy ¢ =3
2=z
4a =5b

a =%... (1
va? = b% 4% (2
G =b% +9

2
> [E==b? +9].16

25b% = 16b% + 144

- 9b?% = 144
-b*=16 b=4
_3b
_454 2
, ot ¢t
X y
2 =1
x’ y2—1 L) adadl) Adslaa

" alil) adal" g Ay )3l ALi) -2

(2 12017 )(2 /1998)
S dakio S a9 hx2+ Kk y2 =36 Alllan el adad [
A A5 )y, (60 ) ssben ausna Aok a4 f ganay
e dS Ladld, y2=44/3 x Alliaa o) (Blal) adal) 3 )i

*h, keR

sol :
(hx*+ky*=36) = 36

xZ y2

¥+3_—6=1 (1)

h k

(2a)*+(2b)* =60

(4a’+4b2 =60) ~ 4
- a’+b? =15

~a?=15-b?

y2 = 4 \/§x MJM\ éA E\JJGA-“-.I

y2=4px

4p=4+3

p=v3

F = (V/3,0) i Alsal akadll 3 )5
SFI(V3,0) L F2a(—V3,0) Qe ekl b
¢c=vV3 > c2=3

a’=b2+¢?
(15-b%) = b2 +3

2b*=12
b*=6

al=15-6 =9
xZ y2 Mu
;-{-b—zzl :‘_,& K| )

D) 2
220 Ly oo
9 6 T —(2) (1) p2y Addlaal) pa A lRally
36 36
7 =9 - h=? =4

36 36

:.7=6 - k=? =6
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(B8 z S w2 /2008 ) (245 /2007 )(2 /2000
(cwaoul dlind 1 /2015 ) (S5 4kl 4 /2014 )(3 /2013 )
(" kil 7 A A1 /2019) (suei /2018 )

Al 30 adalll 555 Lad ol 5 L;SS\ ot adadl) Adlaa 2 [
SM. S 4y ) 5aa (A sk G Apadll g X2 — 3% = 12 Adldlaa g

sol :

[x2 — 3y% = 12] + 12
xZ yZ

o =T =1 a0 Rkl
2 4 Y el

2=12 ,p®=
—>c2=a2+b2
=12+4 >c*=16 ->c=4
(4,0), (—4, 0) p=8lll paill 555 Laa 5 230 3l pdadll 5 )50
- ¢ =4 o= il
2a

5
ﬁ §—>3¢l—5b

5b
== .. ...
ba=- 1)

,at=b*+c*......(2)
25b?
&

— 25b% = 9b% + 144
- 16b% = 144

-b*=9-5bh=3
a=§.3 -a=>5

xZ y2

_+_
a’? b?
2L g e i) Adstes
sto=1le=

(2) (1)

=b2+16].9

&5 az = 25

=1

2 /2002

e ol s Jua) Akl 538 ya o 1l) (yablil) adall) Adslasa [
B oanagiing 8 (g gbaud Agi iy (o Ablanall g i) ) 52
By 16 sl 4900 Ak

sol :
2c=8 5c=4 e jnd . c2=16
2a+2b=16 - a+b=8
-a=8-b........(1
a?=b*+c*......(2

(2) & (1) ass
(8—-b)? =b>+16
- 64 —16b + b* = b* + 16
—-16b=48 —-b=3 :~.b*=9
a=8-3=5 .a?’=25
x2 2
?4-%:1

x| Y bl adadt) Alskas
Z 42 = K|
25+9 1

ALl 3 /2017 )(s44<5 /2017 )(2/2014 )(1/2000
(k) g4 dLic) 2 /2018 )(Jasal

3a) g Jual) Adaki 0 3 ya (5 aBlil) pdall) Adslaa 3 [
(2V/3,/3) Akl jay ablill adadll oy Lale

sol :
y+8x=0
y?=-8x
y'=-4px L) Aslaal) aa 4 Rally
-4p=-8
p=2  (-2,0) Al adailid s )
oalldll adall (3,5 g0 (A
(2,0) (-2,0) e ablill adadl) Gy .,
EPE . ¢T=d
a’=b’+c? = b’ +4
23 2
%"‘2}—:1 b Uala)
s 4dlilea 3825 7 (24/3,1/3) Akl ey aBlil) adadll
(243)° +(I) i
b*+4 b
12 3_1 N
(i gt =) X b (b +d)

12b2+3 (b +4) =b? (b +4)
12b*+3b2+12 =b*+4Db?
b*-11b*-12=0
(b2+1)(b*-12) =0
b +1 # 0
b2-12=0
b? =12

2 y.
il =
“12+4 12

2 2

X_+y_:1
16 12

: 4 sllaal) Alstaal)



1 /2005

ol ga9 i) Adalli 638 ya (o 1l) (yaBlil) adall) Adslaa 2 [
oAl Ban g 6 (g bt 4y 99 (o Ablasall g cilipudl) Jg2a Mo
Job Uaa g 4y (A sh (o

sol :

2c=6 oc=3lid jma e nc?2=9
2a—2b =2

-a-b=1 -a=1+b.......(1
a?=b%>+c*.....(2)

(2) (1) pby Adlas 2
->(1+b)?=0b*+9
-1+2b+b*=b*+9
2b=8 -b=4 -~b*=16

(1) & W
a=1+4=5 - a*?=25
2y £+ﬁ=104§m\¢hﬁ\3u.\m
2 25 16

LT A
a-{_b2 1,

2 /2005
Ombd Alaa y? +12x =0 ,y% — 12x = 0 & fow
el Alslaa 3a A5 ALS Adolaa g Lega JS B 50 3 (piflsa
BJPJJEJQ#M\M‘&J}MDU&éniﬂm\
g 10 s gba ysuall
sol :
y2=12x ,y? = 4px - 4p=12
-4p=12 -p=3
y2=-12x,y?=-4px - 4p=12 > p=3
Lad g (puidlalf puadadl) %, x=3 ,x=-3 Laglids Astaa
(310) ’ ('3!0) Udém‘ 65"“ ‘é:UJ”
2b=10 - b=5 -~ b%2=25
a’?=b*+c* -a®=9+25 - a®=34

x2 2 - -
4L =1 bl adall) Lslas

245 /2006
ol 509 i) Al 638 ya (o 4l) (yaBlil) adall) Adslaa 3 [
ANy B g 12 (5 sbaad A 5 (o Ablasallp Sliaaad) j g0 o
Job Clan g 4 (5 sbes 41934 (Job O
sol :
2¢ =12 5c=6widll jima e . c2=36
2a—2b=4
»a—-b=2
a? = b? + ¢?
- (2+b)2=0b* +36
-4 +4b + b* = b* + 36
4b=32 > b=8 (1) ikas
a=8+2=10 - a’=100

2 7 LSl alil) adadl) Alslas
r Y PAR £
a? + b2 1, 100 t 64 1

-a=2+b.....(1)

~ b%* =64

2 /2003
A saa Jdoh aa x? 4 4y? = 4 dillaa il add [
A9 Al (ilan) g
sol :
[x* +4y*> =4]+ 4
2y
_)Z-I_T:l
a’=4 -a=2 ,b*=1
-b=1
a’? = b* + ¢*
->4=1+c?

c2=3 -5c=+3
2a =4 »8 Hpdldsh, 2b = 2 5all Haadldsh
(£2, 0)o=il ol il 5, (443, 0) il il i3

b%2  a?

(ki z & dLivl 2 /2015 )(2 /2004)
a9 Jua) Adaki § S pa (o) LaBlil) adall) Al 33 [
b o BN X2 = 24y £ Al adall) 3 )i A Ak
dob claag 4 (g sl 4y 95a
sol :
x? =24y
x% = 4py Al Aalaal) po g i
4p=24->p=6
L =6 ool ohills)mal Ay (0,6)s A8 ohills )y
2a—-2b=4]+2
a—-b=2-> a=b+2.........(1)
c? = a* - b?
- 36 = (b + 2)? — b?
36 = b*+4b+4 — b
—-4b=36—-4
- 4b=32 -b=8
. b? = 64
a=8+2=10
- a? =100

2 2
LY

(1) e

x
1

g 1Y) adadl) Alskea
i K|
64+100 1ot
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1/2008
= k Ailalea uaéu éhs Jo
K da 23 Jsh baag

2+/3 4dim om g 4x% + 2y?

sol :
2c=2V3 »c=43
[4x* +2x* = k] ~ k

nct=3

r k+44

> |—=— .

2 4

->2k=k+12 ->k=12

¢4 /2010
2] 3,5 A A san) sl (bl adall) Alslas 2a [

Jsh Jlia) A (g gy Sl 0 950 Jshag Y% = —8x (ASal)
oiual) o) g
sol :
y* = —8x
y? = —4px
-4p =8

>p=2 - (-2,0) ;@M\tkﬂ\sﬂe
(£2,0)p=l bl 355 - ¢ = 2 € Slsill e
2a = 3(2b)

»a=3b....... (1)
a?=b+c o (2)
(2) & (1) p2 Aldlas (a5
9b% = b* + 4
- 8b* =4
1
b2 =—
3
s b= (Dgilenss
\/E -
3 , 9
sa=— ~a°“=-
NG 2
xZ yZ
ztp=1
xZ yZ
EE S
22 22
L.
s 1 1 (aBll) adadl) dlslase

(2 /2016 )(1 /2006)

31 30 adal) (5 550 Lad U5y (M) aaBlil) adal) Addlae 2n [
g Al ol Bl uasg 8y% — x? = 32

y2+16x =0

=4+32=36
-c=6
ol adadll U )53 Laa 5 (0, —6) , (0, 6) I 31 adadll ol )3
c=6 ~c*=36
2y B
ﬁ+—= 1 pailll ol Al Alblaal) o
c=6 -c*=36
y = —16x ¢ A8 ahadl) Aalas (40
y? = —4px
->—4p=-16 -p=4
x = 4 S0 Alles
oailill adall ks aal Jid 5 (4, 0)3aiidly Jalal) (puay il dadll

b=4- b*>=16

2 =a?—p2
-36=a?—-16 - a’? =52
x2 y2

=1

2P i) ) Alikaa
Sot o bl il

1 /2007

O ) g Jua) AJa 038 0 (3 Bl adal) Alslaa 33 [
2
%—?_1&‘}\&5&\@)}&&9&1\)‘9‘.:\.\;38@)}
sol :

x2 y2
=1 3 i

16 9 1kl

-a*=16 ,b>=9

c2=a?+b?

»c2=25-5¢=5

(+5, 0) blll qdaill asl Lo 5 250 31 pdall 555
> a=5 pailill adadll 3

2c=8 ->c=4 ,.c*=16
a’ = b? + ¢*
-»25=b*+16 -b*=9
2 2
x

+Y -1

bZ

—_ —_ = .'L.IS‘ “111.11.1.4
25+9 1 adll) adadl!

[T
A



(1 /2018 )(cpa Wl Alinl 4 /2015 )(2/2011)
Sl gaal ylaalii ol s ‘5:\3\ Udéun ékﬂ\ Adalas KT ™
ddainag g day pa Ban g 777 Adblate daluia g Jual) Adadi 538 ja g

339 107 st

sol :
7
== (1
ba=g 1)
(el (i) byns P = 27 [
: =2m |—,
a? + b2
- 10w = 2m
2
,a2+b2 a’ + b?
= Al 25 =
-5 > Al - 25 >
a’+b?>=50........(2)
49 2 4
b_2+b =50 ].b

- 49 + b* = 50b2
- b*—-50p2+49=0
(b -49)(b*-1)=0

Wh2=49 >b=7 (1) leasms
—>a=;=1d«-..v a>bY
sb*=1 -b=1 -a=7

2y

ztpE=1

2P g el el Alstes
i LS Kl
4-9+ 1 1

(ki z & dbivl 1 /2018 ) (ki ¢ A dlivl 1 /2012)

(ANl adall 0 553 45 )i g2l (54, 0) olualy bl pdad
Aslaa 33 (-3,4) Akl Al Jlall g Jua) Adali 4y 1
ol g Alal) (paladl)
sol :
lady 455 O il ) gaa o (lady (Bl adall) (pund 5 ) Loy
S5 e o Sl adall) 35 o) (s L) ciliadl) g2 o
REARCREA GV
X=-3 ) Aslea (8 (-3,4) Ailly yay (Al adadl) s (¥
F(3,0) (S gl 353
> p=3,y"=4px
-y =12x (Al gl Aslas
(£3,0) p=illl il S)5 - =3
(£5,0) uaém‘chs.“‘;ui‘) -a=>5
a? = b% + c?
- 25=b*+9
- b%* =16
xZ 2
2
Y g el el Al
25 16

CZ =
oo aZ = 25

1

1/2010

u.h OJJMJJAAWMJSJA éﬂ\uﬁéﬁd\ éhﬂ\ilam.g [

Y2 —16x = 0 (ASal) adadl) 5 50 sang cefilaal) (gl
Aaluae 3aa 3 2077 @ gbai Bl ol dalate dalua g

sol :

y* =16x

y? = 4px

S4p=16 »>p=4 - (4,0) A< il
(4,0)€ =il phdll

— eithera=4 OR b=4

abm = 20w

- ab =20

if a=4 -4b=20 ->b=5 &

if b=4 ->4a=20 -a=5

o Gl Mg Ol B i) s o ady i) () Ly
Slaball | gaa

! LA ol adadl) Alslas
— g é
25 + 16 1

2 /2010

Sl ol ) uaéh'é’éﬂéla.n kyz 4+ 3x2 = 7z &S 1Y) [

& 2x 4y = /3 pitieal) aald daky pay g lbaad) jgaa

33 daluwa Basg Zﬁnmz\amo\hhé.\l.d\)}adi
K,z ied

sol :

ifx=0 >y=v3 - (0,V3) € il

b =3 il jsaa e alisynll 0w b2 =3

2V3 @ =abnm

-»2V3n=V3an

-a=2

[ky? +3x*=12z] ~z
y2

—>7+7=1

k 3

—)az 2

w
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3441 /2014 kil z 8 i) 1 /2013

MY\M"JSJA&S\MN\&L&MMQ&A&/W
Jdshy y? — 12x = 0 (ASal) adall) 5,50 A 450 gaaly
Cliag 8 st sl o )53
sol :
y2=12x ,y* =4px - 4p=12 ->p=3
(£3,0)0ablll ghidl) (5,5 2 (3,0) sl il 5 )5
—>C=3u4§\_ﬂ|c.bﬂ\‘_; >ct=9
2b=8 ->b=4 ->b%2=16
a? = b? + ¢?
—a?=16+9=25
x2 yz
bZ
E+E=1 udﬂu\éhﬂ\ﬂdm

=1

1/2014
Ail g F1Fy (44, 0) Af s ) oaBll adail Alsea 23 /e
Bang 24 (5 sl Alna PF4F; &lliall o Cumg 4l o155 P

Job
sol: (4,0),(c,0) > c=4 ->c%2=16
24:&5’.’&‘\2,3&4
PF1+PF2+F1F2:24
2a+2c=24]+2
a+c=12
-a+4=12
->a=8-4%*=64
c? = a? - b?

16 = 64 — b?
— b% =48
xZ yZ
—+ﬁ=1

2y 0Bl adadl) Al
el = Kl
64+48 1

("o I ALial™ 2 /2015 ) (" 0sa S il 1 /2014)
M 08 2 Ay g a) (o) (Bl adadl) Alalaa [
Ol ol gy g il o Baag 5,1 (pdaally sl o) 93

Jua) Adadi § 35S a9 cildlall ) gaa e
Sol: 2a=1+5=6
a=3 -a*=9

2c=5-1 -2c=4 ->c=2
b’=a’-¢* =9-4 =5
: yz
el ?—1 clduall ) saal aakii o 3l
L.,A:ﬂéb.d\.ﬁ
2 2
LA A I sl Alstaal

i) j9aa Ao oU&éﬂgﬂ\uﬁéﬂ‘éﬁﬂ\uémglw
LS Ay gaa (A sh Cp Apdll g Jua¥) AL 336 a g
x=2 dc y? =8x s A%l ahail) akidig1:2

sol :

Mx =2 2 y2=8x ;él&d\cbﬂlgg

2b_12 =2(2b)
2a 2°%7

>2a=4b ->a=2b......... (1)u=8ul padll &

S>b=V17 (1)l
»a=2V17 - a’>=68
S22
2y
b2
ek 8L adadl) Alalea
§+E—1u45 &hﬂ

=1

("L A i g 12014)
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(bl z & Aia) 1/2017 )(1 /2017 (ki) g4 Aiu

hx?—ky?=90 4ilaeay Jual) dati o 38 o 2l pdad [

05 1 Qb ol g g Ban g (61/2) iad) o 93 sk
JS b ia 9 X2+ 16 y2 =576 Aillaa o) i) adadl

sol :
X-3y:=12 ¢ 488a) sael) Ao gana ) aili Al K e
adlilae (8a3 20030 adall) ) LSE N (6, L) Akl el sol :
36-3L*=12 - 3L*=24 ->1*=8 [ hx’~ky*=90] + 90
SL=+242 x? yz_1
90 90 L ——(1
=(6,+242) 90 90 O
[x2-3y2=12] =12 1 30 adal) 555 2 e
Xy . 232 I3l kel
1 4 =1 Al Al gen A hally [9x2+16y*=576] + 576
2 2
xz y2_1 5 e %4‘%:1
=T 2" =12 , b?=4
a b N~
ct=al+b?=12+4=16 >  ¢=4 x_+y__1 o o
Fi(4,0) ,F2(-4,0) L 2 Rl Aol o 80 el
p=(6,x2~2) A a2 = 64 , b? = 36
P, = (6-4 +(xN2-0)* = J4+8 = V12 c=VJal—b* = J64-36 = 28 = 247
3 Yy FL(2N7 0) ,F2(247,0) L ol (il U5
(P A e el Agal g g el R gl ) i g 0 o Lt
=R, o e )
(3/2016 )(1/2001) | b2=c?- a2
el s Ao et ol g (o) i 3 adall) Aldea da fw | =28-18=10
a0y gaa Job g dsudlly 3x? + 5y% = 120 o< ot I3l ) Alalaa
D hasaiponsdy | X )0
sol : 0. b
2 g2 = L )
3x* 4+ 5y“ =120 —>40+24 1 x__y_:
- a?=40, b*=24 18 10 ———9@
~at=b+c? -40=24+¢ 2 (1) 8 Aol o (2) . Aokl 2 i
->c2=16 -»c=4 90
F1(4,0),F2(-4,0) (230 adabll Ujigs Lan ) (aBlil adadl) U3 o~ 18
c=4 3l akill b - c?2=16 90
2—a=1 —>h=_:5 —>h:5
2c 2 1
- 2c=4a - c=2a 90
»>4=2a -a=2 -~.a*t=4 7=10
cZ=a2+b2 90
516 =4+ b> - b?=12 _)k:E:9 - k=9
xZ yZ
7 -1
a? b2

= )30 adadl) ddalaa
_'t__) kY K



2 /2001
Coondal) 5y L ol )53 (g 2 il 30 adal) Al 2 [
dayna dob m @Ay Y2 = 20x, Y% = —20x sl
Bang 2 (g gl (3 sally LAkl
sol :
y2=20x ,y*=4px -4p=20 ->p=5
y2=-20x ,y?=—-4px —-4p=20 ->p=>5
(£5,0) 210 adadll (5 )50 Loa 5 8ISl (padadll 550
Sc=5 il
Ll2a—-2b=2
-a—-b=1
sa=b+1.. . ....(1)
cc=a?+b*.......2) (2) & (1)) Ulas (i gai
25 = (1 + b)? + b?
— 25 =b%+2b+1+ b?
- 2b>+2b—-24=0
b2 +b-12=0
->b+4)(b-3)=0
>b=3 (1)boam
-a=3+1=4
2 2
Z 1
®_r_q ) 31 adadl) Alalaa
16 9
32b—2a=2
>b—-a=1
sb=a+1.. .......(1)
2=a’+b?.......(2) (2)& (1)) dae e
25 = (a +1)% + a?
»25=a’+2a+1+a?
—>2a*+2a-24=0
a?+a-12=0
s(a+4)(a-3)=0
sa=3 (1)doam
-b=3+1=4
PRI
az b2
2

2 _y_ 1 00 adal) Alalaee
9 16

=1

1/2004
Oosaall Laa o) jgaa 31 o g il adalll Alslaa 33 [
(3,0) 4l 38y (—5,0) 4 sl g Gadlaay)

sol :

C=5 ’a=3 Az“)thgsk}‘);‘«nékﬂ‘uuc>a.
c2=a’>+b*> -25=9+b?

- b%=16

R

Po-L=1

2 _7 )39 adadl) Adlace
ad A A S K|
9 16 1 J&

(1/2015 )(2 /2014 )(s<:4-< /2009 )(1/2001)

("Anki™ 5045 /2019 )

Bl adall) 5 55 Laa ol jigs s i) 31 adal) Adslaa da [
. . 2 2

12y =0 S gl G Gy 7= 1

sol :

2 2

X

__|_y_:1

9 25

x2 2

—2+y—:1 L) Alalacal) pea 43 j\ially
a b

- a?=25 , b*=9

Se=Va' b = J25-9 = J16 =4

Fi(0,4),F2(0,-4) (150 ol Uy Lan g ) ablil) ) )5

c=4
X+12y=0 - x’=-12y
x2=_4py Z:\ML}N‘&JJM\&A;JJMQ
- -4p=-12 - p=3
(0,-3) “sy y=3 (Aall adaill Julal) dlilaa
a=3 .\.I\j.“ékgu
b?=¢c?-a?
=16-9 =7
yz 52
=l
a- b
2 2
= iy sllaall Astaal
= - B K|
s

2 /2002
CaBll) adall) ol 5 ab 0Ly o M) i) 311 adal) Adslaca dy [
O ) () Adal) o ) g3 ok O sl g X2 + 9y = 36
o Ly e 1 .. s
OpaY) G gaall 0 ol pgna Bualag S o gl A5
sol :
[x2+9y?2=36]+36

2 2
-2+L =1 -a’=36 -a=6

36 4

(£6,0) 3130 adaill 555 Laa 5 (il adadl) ol
5 =6 3 il 3 ~ct=36
2a_1
2c 2
- 2c=4a
>c=2a -»6=2a —-a=3 ~a*=9
c2=a*+b> -536=9+b* —b*2=27
X2 2
i1
a2 b2

N

2
oL o1 sl adadl) Alslas
9 27 1 )S
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(3 /2014 )(2 /2008 )(2 /2006 )(s+4= /2005 )(2 /2004)
el Aalaa 33 AY) S isw say Ladda) (aBli g il § b [ u
9x2 4 25y% = 225 A bl adadll Aslaa ¢ cuale 131 31 30
Oy ¢y saall o Laga ) g3 O Lale
sol :
Lauaﬁ\.'dléﬁ\@)}o\@ﬁ\h@)s‘\(\gbﬁﬂmh\o\w
25030 a5y Lt andlil) ol ol g 20030 el
[9x% + 25y2 = 225] + 225
X2  y2 . . .
- S+ =1 pellll ol
-a*=25 »a=5, b*’=9 —>b=3
c2=a?>-b?> 5c?=25-9=16 -—>c=4
(4,0), (—4,0) 530 glaill a5 Lot 5 ablill olaill 5 )5
(5,0), (=5,0) 10 il 3 55 Laa s il el o
a=4 ,c=5 3 il 3
c2=a?+b*>->25=16+b*> - b?>=9
2 2

2 2
>y _ *X_y_ i 1) adadl) Aslaa
a? b2 1, 16 9 1 w3

(2 /2017 )(s2¢< /2007)
Asiual) adali Aai A5 )'ga s3] (o M) i) 311 adall) Adilaa 23 [
i g 4 il o ) gaa Jobg clisd) jga0 20 2x —y = 8
sol :
y =0 L 0sSalndl )ema o 2853 g
y=0 -2x=8 -x=4
> (4,0)33 adadll JH5 sl - =4
2b=4 ->b=2
c? = a? + b?
-»16=a’+4 - a*=12

2 2 2 2 .
%_Z_Z: ) :_2_%21 i) 30) adal) Alslas

(ki) z A div) 1 /2007)
Bl adal) Luad; Lat ol )3 (g2 il 30 adal) Alslas a3 /e
2 2
Gl baag (12 )Adad o pgma dshg -+ 2 = 1
OmlaaY) Gy eaall e o)y gaa

sol :

xZ yZ

—t—=1 L) el _a
100 "6g 1o

-a2=100 -a=10
(10,0), (=10, 0) I 3 adaill U )3 Laa 5 pailill adall Ly Lot
c=10 ,2a=12 - a=62gkill 3

c2=a?+b?
-100=36+b* - b* =64
xZ 2

7—L=1

a’ b?

Xy 130 adadl) Aolas
z L = KY K|
36 64 1 JS

(2443 /2019 )(2 /2009 )(2 /2003)
g+£ = 18l adadl) IR A éﬂ\ ) 31 adal) Ualea 22 [
% AopnalS (81 sall 05 Jobag 4530 O ) O Al g

sol :

2 2

w1
- a’=49 , b*=24
> a’=b*+c* >49=24+c2
-»c2=25-5¢c=5

(£5,0) 31311 adaill ousl ) Lo 5 pilil) wdall ol 550
Sa=5 kil
2c_5
2b 4
—-4c=75b

5b

-c= VS e €))
c2=a’?+b?.........(2
[25b2

16

(2)A(1), Aadrs a2

:25+b2].16

400
— 25b% =400 + 16b* - b% = -

xZ y2

a? b

2 g2 o

g = 10 ) Adas
5

(¢ra 34l Adiwt)4 /2015 )(1 /2008 )(1 /2005)

CorSal) Cpsmal) 5 5 Lo ol 53 (g 1) il 30 adal) Al 2 /s

Ghiag 8 (@) jall o3 dsby y? = 20x , y2 = —20x
sol :

y? = 20x

y?=4px —4p=20 ->p=5
y* = —20x

y>=—-4px —>4p=20 ->p=5
(25, 0) 310 adaill (55 Lad 5 Sl Gaadadll (5 )5
Se=5 ekl i

2b=8 —->b=4

c2=a?+b?

»25=a’+16 »a®*=9
rr_,

a’? b?

2 Xy ) 31 adadl) dlalaa

9 16



(¢ Il ALicd 1 /2014 ) (2 /2006)

(CnJuh Adivd 2 /2015)

Crusaall (e JS Jgba 2 o5 Coanad 19 i) (0o JS 08 s
16 x> — 9 y? =144 323131 g ghill (5 3 yall DAY

sol :
(16x>-9y* =144 ) + 144
x2 2
Y 4
9 16
K2y .. FU.
;_b_zzl Quw\ﬂdhd\éaMJMij

a’2=9 - a=3

- 2a=6 Jshdny Adal sl Jsh

b’=16 - b=4
—2b=8 Jshbay (el sl Jsh
ct=a’+b’
=9+16=25 -c=5
Fi(5,0) , F2(-5,0) kLB
vi(3,0) , v2(-3,0) Sl )
c 5
= =7 3K all CaMEAY)
€ a 3 >1 (éJSJ'd ¢
$44< /2008

adal e e (Gl ol (o) i) 1) adul) Alilaa s [
. . 2 2 .
) Adall o) gaa Jgb G Al ;—5+%:1 g2ldl)
1 LT o
Egﬁwwwuﬁﬁ-ﬁ\
sol :
x2  y? AL Akl g
E-F;—lud tkdgf
- a?=25, b*=9
- a? = b® + c?

-25=9+4+c¢%* -c?=16 ->c=4
(14, 0) 013 pdaill 555 Lot 5 Bl wdadl) 5 )50
->c=4 ﬁ\}\chﬂ\‘;
2a 1
2c 2
->c=2a

-4=2a-a=2
¢t =a®+b?

- 16 = 4 + b®

- b% =12
K2 y?
a2 b2

2 _y )30 adall Adstas
L = Ki K|
4 12 1 JS

1

2 /2005
2
_yT =1 Allilea 3 &3 adall) o Blad o [

" 1 " . s R . w
By - DMy (e g A (Aol (ol Al

x2

3

sol :

a’?=3,b*=1

c? = a? + b?

>c2=341 5c¢*?=4 -5c=2

F1(2,0)50 3 okl il o )5l let p(x,y) € 130 oLl
1

—>PF1:_
V3

1
Vi =2)2 + (y = 0)2 = —= Gkl e

3
1

—>[x2—4x+4+y2=§].3

3x2 —12x +12 +3y* =1

-3x2-12x+11+3y*=0..............(1)
xZ 2
r _ipe
3
->x?-3y2=3
532 =22 =3 .. (2) (2) (1) slae 2 25

322 —12x+114+x2-3=0

> 4x2-12x+8=0

>x*2-3x+2=0

x-1Dx-2)=0

Wx=1 -3y’=1-3 -3y?=-2 deg

Jx=2

-3y?=4-3

-3y?=1 —>y—+i
- ~ 7

(2%) ,(2,_\%) € 3 pud

Ukl 7 & Al 1 /2011
s 934 Jgh g Jua) ALl 3S ja (o) i) 3 adadl) Adslasa dy [
Gl ol 509 (2) (s gbe s S pal) DAY g i g 6 (Asial)

Lol jsaa e
sol :
2a=6 -a=3
c
_=2
a
sc=2a -c=6 ~c*=36
c? = a? + b?
-536=9+b%2 —h2=27
2 .2
x
S -5=1
a? b2

2y 130 adadl) Aslaa
L = KY B K|
9 27 1 JS
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$4¢45 /2015

s o caale 131 Qo) Adaki 0 38 ya Al il 3l adall) Alslaa S /o
bl i) o Glaag 1,9 cpanll Gyl g8 Sy Ay
L Gyl Cpsaal) o o) gaa

sol :
) adad o8 adadl) Aalas
2¢=1+9=10
»c=5->¢*=25
2a=9-1=8

—>2a=8 ba=4-a*>=16
b?=c?-a> =25-16=9

: Oalladal) iUy
t o Aalaalld clisad) ) gaal Gl () yigall cilS 13) -1
x2 y2 _
Z 0
2 ¥y _q
16 9
: o Aalaalld clabiall ) gaal ¢jlaaiii GG i) cilS 1) -2
yZ xZ
a2 b2
2o
16 9

kil z A Akl 1 /2015
Bl adall) Ly La ol s o210 31 adal) Adslaa 3 [

2 2
gmahmggw@w\gm\@gww,%ﬁ%:l
Labll)
sol :
2 2
X y . .
100 T - 1S

-a*=100 -a=10

11(10,0), 75 (=10, 0) 213 adaill U )5 Laa 5 bl adadll Ll Laa
b’=64 - b=8

2 =a? - b?

- ¢* =100 - 64

->c*=36 -c=6

F1(6,0),F2(—6,0) 150 ahaill Ll ) Laa 5 (alill il ol ;50 Lo
300 adall) B

¢t =a? +b?

- 100 = 36 + b?

- b*=100-36 - b’ =64

xZ 2

S -%=1

a? b2

22 yz_ . -
g_a_1 f 31 adadlf Adalaa
A=abm

A=10.8).7

A =80mu?

kil z A dliul 1 /2013
OBl adal] g Lad olail 5 (o) i ) adal) Adslaca 33 [
8,934 (g i (g ghast A )93 s Alaall 9 9x% + 5y = 45
LB
sol :
[9x% + 5y* = 45]+ 45
xZ yZ

47 -1
MR

-a*=9 -b*=5
c = a? — b?
->ct=9-5 >5ct=4

(£2,0) 2531 adadll ol 5 Laa 5 Bl aladll 5 )50
Sa=2 30k
2c¢ = 2(2b)
5€=2b oo (1)
Z=a’+b*.......2)
- 4b? = 4 + b?
- 3b*=4

(2)t (o= 54

Y _ =1 il adail) dslas

(" Ga S ALidl) 4 /2014
s goa phliyg (£ 6, 0) ol (o) 10 adl) s 23 [
LY Al s S ey x =1 4 e el
sol :
(+£5,0) > Fi1(6,0), F2(-6,0)
x=14 ol s g ol
2vi(4,0), v2(-4,0)

“c=06

- a=4

b2=c2- a2
=36-16 = 20
-  b=+20

Xy 130 adadl) Adtace
- L = Kh K|
16 20 1 )S



¢ /2016
Gialaby g Jua) Adaki Ay 53 g Al adadl) Adslaa 3n [
9 3 st 5 S pall ABNER) g cplanY) G ggaall Lo o) 9o

(0,2) Aty
sol :
1 < S el iyl
1) adad g (g Al adadll v,
ca=2 e—(O,Z)KkhM<y9¢kﬂ\?
Lpall) i) 300 adal) Adstaa (B i) g g )
Cc
€ a ” 2 -
c? = c? + b?
- 36 =4+ b®
->b?2=36-4=32
2 2
X
=1
a? b2

2 _ ¥ 130 adadl) Aalaa
L = Qi) S K|
4 32 1 ).‘

("duagall Aic "2 /2017 )(1 /2016)
85 »ay Lagrla S S 1) yaBlil) g 201 31 i) Aol . /s
S sl Jeby clisdl jgaa o Gl Laadlsy AY)
B339 6 (o sl Rl joaall Johg Jsk Bang 61/2 o gbens
Jsb
sol :
L) i)
2a=6V2 »a=3V2
V1(3v2,0),V5(-3v2, 0) ailill ol L
F1(3V2,0), F2(—3v2,0)2030 ol 5 L s
c=3V2 il &
i) 31)
2a=6 -a=3
F1(3,0),F5(—3,0)x 3l okaill
V1(3,0),V5(—3,0) =8l adaill 5,5 Lea
c=3 oalll il b
a’ = b% + ¢?
(3v2)" = b? + (3)?
-18=b*>+9 - b>=9
2 2

xs 0y

ztpE=1

Al L) adasl) Alstae
- = K|
TR 1 el ghil
il )

c? =a®+b?

(3V2)2 = (3)2+b? >18=9+b% b2 =9

xZ yZ_

az b2
x2

2
y s XTI
s g =1 ) adall

1

2 /2015
adail) o 5 4y gaa) il add 5yZ — 4% = | oSl [
hiad x4y — \/5x% = 0 s A

sol :
[5y2 —4x* =h]+h
5> 4x*
h kb
S5y 4x
.
RE I
o h
2_ 1" 2 _ "
at=g o, b=y
4y —V5x2 = 0 o HSA aladl) Alolas 50
5x% =4y
xz—i
N4
X2 = Apy oSl il Fddl) Alslad) e &5 iall
4 1
4 =" = —_—
Nk V5 )
330 el 5 53 53a) b 5 ¢Sl w339 (0,—)
V5
1, 1
L= ,C" ==
Ne 5
c? = a? + b?
[1_h+h] -
5 5 4 120 .
4=4h+5h ->4=9%h —h=g
3 /2015

Bl adall) (5 5 Laa ol g (o) i) 311 adal) Adilaa da [
X2+ 8y =0 ¢Asall gkl Jls uary 25x% + 9y? = 225

sol :

[25x% + 9y? = 225] + 225

2 2

XY

—+—=1 2=25 , b*=9
9 75 = P

»ct=a’-b*? -25-9=16 ->c=4%
Fi1(0,4),F2(0,-4)
(150 adal) U )50 La ) (gaBLil) adadl) G )5

~c=4
x+8y=0 - x’=-8y
- 4p=38 - p=2 -Hy=2

(0,2) s Sl qdaill b (puay 31 adadll -
30 adadll i s2a) Jiai (0, 2) -
a=2 -a*=4
c? = a® + b?
16 =4+ b* ->b*>=12
2 2

2 2
x¢ y x y i a4
= —_——_——= K] | ddalea
S—m=1, 7-5=1 ) adadl
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3 /2017
—2 y__ 1Udﬁu‘ékﬂ\gAJy)mgﬂ\m\jiéhﬂ\ﬂdmh/w

35
3 2 S 490 O 2 5 850 0 93a g (o ol g
sol:
xZ 2
L
35 10
b*=10

- a’=35,

- a? = b® + c?

-35=10+c? -5c*=25-¢c=5
(5, 0) 230 adaill oudl ) Lot 5 pablil) wdaill ol 55

-a=5 .\E\J'chkﬂl‘;

2b 2
o = 3 -2c=3b
2c

- b= g (1)
=a?+b?. i (2)

(2) A1) alaa a5
[cz =25+ 4—02] .9

9

- 9¢? =225 + 4c¢?
- 5c¢2 =225 —>c?2=45
b2 = 2 — q?

=45-25=20
x2 2 x2
ﬁ_;‘)’_zzl, E_%_l i 31 adadl) Ailaa

2 /2018

Lad ol ;509 Jua) Al 538 ya (o2} il 311 adal) dlslaca 33 /g
ﬁ@mi\)hb%{-z—o: 1 4ilalaa (éﬁ\ ua&Lm éhi“g-’bf,,i
y2 + 8x = Q4ildza ‘élﬁ\ f-uél&d\ &Eﬂ\ oYY

sol:

®

36 20

- a?=36, b2=20

- a% = b* + c?

-36=20+c%2 5c2=16->c=4

Y kil (Fse 2 3(14,0) ¢!
x% = —8x s Al adadl) (e

-4p=8 -p=2
(=2,0),(2,0) 31 adaill pamad M)

=4 —a=2 L;\
.'.bZ:CZ—aZ
b =16—-4 -~ b*>=12
2y ﬁ_y_
=1, ” =1 mu\éhmual.u

("duagall Aic™ 1 /2017 ) (< /2017)
aaf ¢ cuale 13) Jualy) Akl 038 pa (1) il 311 adal) Alskaa 2
by il e Baag 2,8 cpanall 4y 8 s daul
Oalaay) Cupsaall Lo o) ) g

sol :

20 ) adad o adadl) Alalaa o
22¢=8+2=10>¢c=5 >c*=25
2a=8-2=6->a=3 —a’=
b2 =c?- a2

=25-9=16
s b Adlaalld ciliaad) ) gaal (et G igall LS 13)-1
xZ y2 xz yZ
Z i 9 16

DA Adlaalld calial) jgaal Gl Ul <ils 13) -2
e Y-

a2 b2 T’ 9 16

1/2018

A A sy, @l (6) Abadl s s gk i) add [

A8 jay g i) Adai Ay () ¢ BlSal) adal) 3 5

‘ézm ‘:’AM‘ &Eﬂ\ ‘z’ﬂ'ﬂ,“ 2 (l’ -2 \/7) 9 (192\/7 )

. Jual) A o 38 ya (A1 i 310 adail) g Sy Al Al

2a=6 a=3-a%?=9
i) Jgaall G gall 6 5ad) Jga e ¢ Alsal) adall) () Ly
V2 =4px A 58l adill Ll Astaal)

Aslaall (B (1.2+/7) L) ia g Mia, cpilalil) (g3a) (2 gad
y'=4px

sol :

V7)) =4(1)p
-28=4p - p=7
Al 30 adaBl) S50 i) A &é&d\e&ﬂ‘b}gF(7,0)
=4px
Y2 =28 x 5 Alsal) adail) PATPY
e e WS- E RN

c=7 ->ct=49

c2 =b%+a?
Sh2=c?- gl
=49-9=40
xz y2
T =1 4 plaal) i 1) adadl) Adslaa

1]
[



3 /2018

S8l AL A yigs s aa) o) i) 1) adall) Alslaa dy [
8 95 Joh cialgx? + Y2 — 16y + 15 = 0 34l
B Al b el g ghaay (381 pal)

sol :
-A -B
C=(55)
0 16
c:(_,_)= 0,8) sl ;
22 (0,8) sl S 5
Fl(ol 8)' FZ (OI _8)
r=vh*+k*-C
r=v0+64-15
=49 =7
~b=7 ->b?=49
c2=a?+b?

64=0a’+49 - a*=15
y_x_y ) 31 adadl) dlalaa
15 49
x?2+y%2—16y = -15
x?2+y? —16y + 64 = —15 + 64
(x—0)2+(y—-8)2=49
Aalaal) 2 43 j\ially
(x—h)?+(y—k)?=r?
c=(h k) - c(0,8)

- F1(0,8),F5(0,—8)
r2=49 -r=17

~b=7 > b*=49

c? =a®+b?

64 =a’+49

- a%=15

y_ 2 1 2N adadl) Adslaa
5o LA

" kil A i 1 /2018

Aililea o3 i3 adalll ) il p (h, 24/2) Al [

p a8 Jua¥) Aibi oS 0 9 X2 — 3 y? = 2h

Ja¥) Uil il il Jsh 2a 3| A gall 48al) h dah
. ARl e e g pal) (AN g

Sol:

x2-3y*=2h

dililaa (3a3 203 pdabl ) L5 p(h,2V2)
Aalil) (yia gai

h? — 3(2V2)? = 2h

h? —24 =2h

h> -2h-24=0
(h—6)(h+4)=0
Wh-6=0 - h=6
Jh+4=0 >h=-4 Jeg
x?—3y? =12]+12

2 2

%_:_2= i) Alalal) e 45 jlaally
x2 yz_1
5_7_ a’=12 , b’=4

L d=al+bh=12+4=16 > c=4
Fi1(4,0) ,F2(-4,0) S ok
p=(6,22) 4kl

P_F1 = J6-49+(2v2-0)

= VA+8=V12=23 Jshbag

Pi2 =J(6+4)2+(2ﬁ—0)2 = V100+8
=108 = 63 Jshias




([

< L g
TN

gaae T IH““ i
7 el W - sl L ‘i’ el k| sl
""""""""""" e

(" B8 z A ALiui™1 /2019)(" kR 7 A ALiwi™2 [2017)
Bl (g gl A8 0y gaa Joh g2} if 311 adadl Adlaa 2 [
Ay o Las | Adag y2 - 24x = 0 s ASal adadl) 39 (o

—+__1 Bl adal) paal 3 yai

100

Sol:

y2—24x=0

- y2 = 24y &AL
y? = 4px

4p=24]+-4 ->p=6
2a—2p -a=p=6

DA - Ll Ualas
100+ 1 oabldll akidl) Alsea (1
=100 »a=10
;s\jn il iy 5 a5 (=10, 0), (10, ) o8l whadl Ll 5
c=10 - c*=100

c? = a® + b?

100 = 36 + b?

- b?>=100-36 — b? =64
xZ yZ

T

i—__ Ualas
. 1 0 ) Ay

(1/2019)

o) Adali 0 3 ya Al § adad Al Ky? — hx? = 63 oS3 fow
25x2% + 9y? = 225 Alldlaa o3I (aBlil) adadl) U )is Laa ol 59
hK€ER2x?+12y = 0 ASal ahdl) Juds (uang

Sol:

Ky? —hx?* =63} + 63
2 xZ

o

63763

K h

63 63
>q2== | pr==
K h

25x2 +9y2 =225 (il oLl e
Z4L=1 sa2=25 , b*=9
9 25
2 C?% = g% — b?
=>(C?2=25-9=>(C%=16

16 = i 0 odadll 2 ..

x2=—12y = 4P = 12 A& oLl o

~P=3 > a.ﬁ\‘)ﬂzg

~a> =9

.'.9=% >K=7
vC?=a*+b* =2b*=16-9 =b*=7

27=2 5 ph=9
h

("hnka" il ~ A AL 1/2019)

4 )3 dal g Jua¥) Ak 0 38 ja (g2 il 31 adal) Alslaa 2 fopu
el o) e 13 Y2 4 16x = 0 (Al pdallls 5 A
(6,2v/2)) Ay yay 3130

sol :
y2 +16x=0

y2=—16x - Q@J\i@;wdb&d\)w&“d&a

y? = —4px

—4px = —16x

p=4ifSacki  F(-4,0)

- F(—4,0) ¥)aki F,(4,0)

a=4 - a>=16

y
o T
e
16 4
PARPOA{ I
6 _ (22’
- sl
16 b2
- 12
I L 4b°
4
4x9b>  4(12)b* %)
4 b2
9h% — 48 = 4b?
9bh% — 4b% =48
5b% = 48
2 _48
b* = 5
x2 yZ _
6 wol
5
25
16 48

Gisi (6,2V/2) ddaiil



("siki"1/2019)

kx? — 9y? = h adllas | Jea¥) dadi o K ja 20 ) adad [
el 3 )5 o8 Adi s gaal s Cua (6) il o) e sk
K,h € R%d 2 (1,4), (1, —4) osibasily jlall (484

Sol:
olabsill ¥ il e Jgn plalite -1 Sl adadl)
Glisall ) me Jss QBB (1,4), (1, —4)
~y? =4px
(1,4) @3
16 = 4p(1)
p=4
F(4,0)
203 adadl) )50 gaa g (A adadll 5 )5
[kx? —9y? =h]+h

x®
N

2
T =1
k 9
a?=2 p2=t
K 9
2a=6 = a=3
F(4,0)

c=4 =c2=16
b? = c¢? —a?
b?=16-9

= b2=7

h
2 _ =
b 9

("&h3"2/2019)

hxz —_ kyz =90 Atlolaa d-\-ay‘ idagy D‘}Sf J:\\_) chE /L)‘“
3 e Qi oli )50 Jsh an s 61/2 iiiall o ) sae s
dad 22 9x? + 16y2 = 576 4ililas 52 il adadll

.hk€eR

Sol:
330 ohdll [hx? — ky? =90] =+ 90

2 2

90 " 90

h k

2_90 )

@ = PR

e 20
b = e (2)
v [2a = 6v2] + 2
=>a=3V2 =2ad?=18
18_90

~h
h=2=5¢R

18

o=flil) adasll [9x2 + 16y2 = 576] + 576
x2 yZ
SRR — PRREAIR
64+36 1 B

xZ y2
.‘.a2=64 ’ b2=36 uaﬂ.\ﬂiﬁ)ﬂ\um
C? = a? — b?

=64—36 =28
= 2 %28
B0 A s €2 = a2 4 b2
28 = 18 + b?

= bh? =10

£ (2) ke 8 25

10=2 >k=2=9€R

10



I

Y"'l"‘l"'
3. 4 A A

7 Lot -+ 3ottt AU
e T bt

”IIII"'IIII | "

¢ DL (sdarih o st
A Lind 2 \
* *

[T
[ Ry IREEEES==

———————————————————— » g | - —_— e e, —————

("uki"3/2019)
o L ol g o) ddai o S je il ) adad Alalaa s /s
2 2
)5 dand yaaly 4 2 = 1 aililas A Gl adadl)
il 8y gl aals 7 = 1 4l (3l il ol
yz + 8x = 0 ailalas (_.5;\3\ 255154\]\
Sol:

2 2

T A Al adadl) Adolas

36 20 1 o= ckﬂ g o
a’?=36, b>’=20 = c?=aqa?—-b?
c?=36-20=16 -c=4

5130 el 5555 L 5 (—4,0), (4,0) il el 555

~c=4 € L0
y2+8x=0 (Al adadl) Ailaa (40
y? = —8x
yi=—dpx el

JAwsyenl s (—2,0) 3805
c?’=a*+b*> - 16=4+b?
b?=16—-4=12
2y 2y 5 0 Aalaa
a2 b2_1 4 12_1 JoH

(3/2019)

J}M‘_AD cUJ};&aY\Moﬁfﬁ\j#“d\ud@/w
e 5 S yall 48R 5 B 5 24/2 G yall o ) 53 sk s claliall

e
Sol:
laball e ol 3 20 30 adadll
y2  x? i —
Y -T=1 @) Aslaad) o,
a

“20=202 = b=+2 = b2=2

-.-e:£:> 3:£ =>c=3a = c*2=9a?
a a

c?=a’+b?

= 9a°=a’+2 = 8a’=2

a2=E :>a2—1
° b :Ii-l_.?.] -
>c2=9%— c:___':l:__;.»
e o i
W 22 g _},f*”_f“t‘_‘:% .
i
]

(2/2019)
530U 55 Jea¥) Adadi o 38 po ) 231 3 adadl) Alskas 2 [

2 2

L Bn g (28) gsben @8l
Sol:

2 2

X
—+L=1
164 64

a’?=164,b> =64 = c?=qa?—b?
c? =164 — 64
c2=100=¢? N0

Fy(10,0) , Fy (=10,0) 3l il okl s 5

x? 2 A
B — 9] 20 3 dual) Al

a? b2

il

<

=2a+2b=28]+2

= a+b=14
>a=14-b
W c2=q%+p?

100 = (14 — b?) + b?

100 = 196 — 28b + b? + b?

2b% —28b+96=0] =2

= b?—14b+48=0
(b—8)(b—6)=0 Wh=83b=6
ke ph=8 5a=14—-8 >a=6
Ladie

b=6 = a=14-6 2a=8
250 30 adaill Aol

8aa) 5 da ) 4ie aiady Jad Baal 5 Aad 3A) Ul 1Y) -7 ddaaDla



"k kil 2 A a2 /2017

<,53'“ udgw\ éﬁm (_ASJJE‘ Sra bl a3 bﬁm dslaa A [

“ o . 2 2
O Adlsal) 5 gl (381 5al) 0930 sl % + Z—S = 1 Adlilaa
aldy Aalaag aililaag y24+8x=0 (AlSal) adadl) 8 )5

sol :

! (AlSal) adadl)

y2+8x=0 - y* = —-8X
y* = —-4X QU

a9 4= Sl g5 gl (o Adliaall

;o) adadl)

X2y ﬁ ﬁ_
éﬁ*'?_l 9-|_25_1
a’?=25 ,b* =9 , ¢t =16
: i) 31) ol
a’=16 ,b*=4 - b=2 > ,b* =4
2 .2
y: x
a2 =1
a‘ b

VX g 3 k) Alslea
61 e

"k kA dLii2 12017

L dad 23, 2x2=6y%+24 )3 adadll 055 p(6,L) Aakil) /
-PWGM‘@‘mayﬂ!éﬁﬂéJygﬂ‘ bai a3 g

sol :
Aalaal) @8y i) 31 adalll el p(6,L) Al
2x% = 6y* + 24

2(6)2 = 6(1)% + 24
72-24=6(1) >L*="=8
“L= +2V2

2x% = 6y* + 24

[2x% — 6y% = 24] =+ 24
N

i T

¢t =a? + b? X 30 43al) a9
=12+4 =16 - c= 14
-~ F;(4,0),F,(—4,0)

PF, = J (6+4)2+(2v2,)°

=100 + 8 = /108 =./36(3)




A.“‘Y i‘.‘.ﬂpc- 1
e
s

= il
! el - Sl AL

W

”IIII"'IIII
*
*

[T
I e EET s

! C TN e

l ”" el adadl
P é s \
*

———————————————————— » g | - —_— e e, —————

" Auki 2 /2017

Lad ol yig 9 Jua¥) Al 038 ya (5 ) i) ) adall) Adslaa 33 /o
A daal aly §+ gz 1 4allae 531 B ) 3 5
y2+8x=0 (AlSall adail) 3 )5

sol :
(IS il
y*+8x=0
y* = —8x
y2=—4px LJM\J
~ F(=2,0)
il adaill
X2 }’2_ “. oy X2 y2 "
;“'b_z—l > 4 jady £+ %0 =1
~a’=36, b>=20
il il A83Mal) s
02: a? — b?

- c2=36-20=16 - C= +4
* F1(4!0) ) FZ = (_4,0) .\3\‘)3\ CLSM (;":)3“ m}
:C=4-> c?=16,a=-2 »a*=4 3}
2=a?+ b? VAL e
16 =4+b%> - b?>=12

X2 2 . A
X2y
4 12

" Auki" 3 /2017

Uz y=2K Abls Adlaay X2=10y—3Ky Alldlas (ke adab [
f_,é\.SA.“ &k&“ 553 ALl )3 (gal ‘533\ X ) &Eﬂ\ ;\J.\la.AJ K a.gfﬁ
JshBan g (2) (g gbeas 31 pall 0930 sk g Al

sol :

y =2K - P =|2K]

x? = (10 — 3K) — 4P = |10 — 3K|

412K| = |10 — 3K|  criohll an

64K? = 100 — 60K + 9K?

55K?> + 60K—100=0 =5

11K?> +12K—-20=0

(K+2)(11K-10)=0

IFK+2=0 > K=-2

~P=2K|=|—-4|=4

-'.x2=16y—>y=—4

2b=2 >b=1

-'-c2=a2+b2

- a> =16-1

- a?=15

¥ L&Y
1

10 20
Or 11k—-10=0 —)k=——>p=ﬁ

11
20
T

10
> x2 = 10—(3*3) y

80
11
i g Jalall g Alalaall Y (San et 138

—)x2=



2/2020
Juald) Adaki 638 ya s &) i) 31 adal) Adslaa iy i) aladiiady da [
¢ pfilaay) g gaall o ol jsaa Gkilig (F2V/2, 0) 4549
O sl e Adalil (e Adali o) (gdny Gy (3AN Alhaal) dagll) g
Slaag (4) GJL““v
sol :
130 ol a5 f (2, y) o2
|PF1 _szl =2a
PF, — PF, = +4 [2a=4]

F1(2v2,0),F5(-2vZ2,0) ks

\/(x—Z\/E)Z-FyZ— \/(x+2\/7)2+y2 =F4

Jx2—4-\/fx+8+y2=i4+\/x2+4\/§x+8+y2 S BaE

P¥-42x+8+y*=16+8 /xz+4\/fx+8+y2+x2+4\/ix+8+y2

[$8Jx2+4ﬁx+8+y2=16+8\/fx]+8

¢\/x2+4\/§x+8+y2=2+\/fx &l

x4+ 42x+ 8+ y% =4+ 42 x = 242

[x* —y*=4] +4

N

X

2
y . e
—_——=1 Al x5l | dalea
7 g oA

" Anki" 2 /2018

o 9 Jsh hx?>—4y?=L 43lalae g Adalts 038 pa ) ) éhﬁ [
@A) (Bl adall) g Ao Glai ol yigmg 24/5 LAl
h,L i R 3 4x2+13y?=52 4iliaa

sol :
Bl adad)
4x*>+13y*> =52] + 52

>c2=9
- c=3
F1(3,0), F5(—3, 0)~1 % adaill g (ablil) adail) ol 59
) 310 adadl)

hX?2 —4y?=L] +L

XZ yZ
T T !
h 4
L
2h—i
o = ..(D
L
20—
b= @

2b=2V5 5 b=vV5 - b2=5
@.... b oo
5=%—> L=20
a2=C2_b2
»a:=9-5=4
—>a? =4
@ i vas
L

——

RN

=20 L hos
= — 5 =
h



s SR
e e
l

A
! gl - S,

" Aski" 1 /2017

Allslaa el adad A jgm par o2l ) 3 adall) Adalaa 33 [
038 0 g (AlSal) adalll 5,53 455 s2n) 9 36x%+11y%=396
(4,7) wl.)ﬂ;ah a9 Slaball JPU“; A )99 Jua¥l adass

sol :
Bl adadl)
36x% + 11y2 = 396 | ~ 396
36X%  11y? X2 z
Y =1-> — + Y _ =1
396 396 11 36
- X2 y2

a? =36 ,b%=11

c?=a?-b? >c?=36-11=25> ¢c=5
F(0, £5)
Willa=5-a2=25
(Al il
y =7 Jalal) ddslaa

P=17 > F(0,—7) i3 addl) 5 gial Ay
C=+47 - c*=49
c2=a*+b%* 549=25-b% > b% =24

Y22 1 i el Alsaa
@ ps e

LIS 5 = s
”" |"“".&1th poSas

‘,4..,:44‘ ol sl

1/2020
" TR - o 1 AR
mmgmm)nc_auwp(zﬁ) i) ) il [
2
Ju\qmsd)m;;dmy\mbjsw"?_yzzl

sol :

alilaa (3in3 aLail 3p(2,%) 13

XZ 2 .
—— M |
=~ Y7 ¥l Bk

§_§:§:1=MY\¢U}A\
513 oill 5 p (2 T) Al .
a?=3,p2=1 O3l 2
c? =a?+b?
c2=3+1

=4 .= c=2

F, (2,0),F, (=2,0) otosd -

§= \/(xz — %)%+ (2 — y1)?

dj\ll Lﬁ_)}‘“ )Jaﬂ\ caal

131~"1=\R2—2)2+(%—0)2

unit

PF, = J(z +2)2 + (%)2

1 48+1 49 7 .
_\[16+§_\/T_\/;_ﬁ unit




" a3 /2018

4995 pdalll Al i) § adad g Jua) Al o 38 ya bl adad [
9x?+25y?=255 ilS 1id JAY) B g s Lagda JS Jua) Akl
ot akidl) dabuus - 1aad (ablil) adidl) Alslas

) 31 adadl) Adslaa - Bl adadl) hasaa-

Lagha JSI (g JS pall CiBEAY) -

sol :
el kil
9x? + 25y% = 255] + 255
X2y
5154-7;-_-1
a=5-a*>=25
b*=9

c2=a*—-b?>>¢c2=16 -oc=4
1) A =abm = (5)(3) ® = 15m unit2

aZ+b?2
Z)P—ZTIS’ 5

n %: 2mV17 unit

ag<illl=c 131 =5 = ¢2=25
coallill=g 8\ =4 > a?=16
c? =a?+b?

- 25=16 + b?
->b?=9

3)

X2y

16 9 !

4)

e==< —-% i) adadll

a

c 5 "
=—=—£‘.‘
e " 2 A ch-‘-“



SELENS

¥
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W

E " Salil) st "EIA Juadl) Jgn Ay 15l Adia) j

{ s A a8 40 ]

$24<3/2020

y = e SIS <y Al Z_i;,; Jos

sol :
y = e—5x2+3x+5
% — e—5x2+3x+5 (-10x +3)
2/2020
ﬂué‘y: cos 2x S 13 Ju
dxt ° 4
sol :
d_ = —sin2x.2 = -2 sin 2x
d*y
) = —2co0s2x.2 = —4cos 2x
d3
d—x’; = —4(-sin2x.2) = 8 sin 2x
d*y
@= 8cos2x.2 =16 cos 2x
(24432020
Y'=2y(1+y?) el cpry=tanx oS /o
x + —(2";’1)" VneZdcus
sol :
y =tanx
y' =secx

y'" =2secx.(secx.tanx )
y" = 2sec?x .tanx
. sec’x =1+tan’x
~y"=2(1+tan’x).tanx
vy=tanx , 1 +tan’x =1+y?
sy =2y(1+y?)

AL

Mllad) i ) culd cliidall s Ayl el AdiuNag

"&HH"@A*&/ZOZO
b By 2 as
dx

1)y=7"
3)y = x3eX

2)y = In(tan? x)

sol :
i

dy _ x%l 1
=>E_7 .5x21n7

7% In7
===

2) y = In(tan?x)

dy _ 2+anx.sec’x
dx tan? x

_ 2sec?x

tanx
2 =X} X
L _ x3e% 4 e*(3x?)
dx
= x3e* + 3x%e*

=x2e (X +3) wrivenn shallel o QI Culay




1/1997

g1 pan 4950 B LA < lial 30/ A8 e e B e [
Al Lo iyl ¢ 2y o2 ) g 8 3 M o)
Gl g ol ) pe Al (5 A B ey caathua) 34/3 m
Agigal) 8 LN B lseal) (g Alsall kS A s 22 g4l
sol :
X 0aN) (A8 A g el B LYY Jahisa (8 B jlpeall 2ty &) 2
y BULEY) oo Ly 0 o2 il
y2=x2+49
y= 3V3 .
~27=x2+9 2
»x2=18 ->x=32

dy dx
ZyE =2x— X

dt dt

dy
3v3 Frie 3v2 (30)

dy _ 3J2(30) _ 30v2
a3 N3 m/s

(54 /2006 )(2 /2003 )(2 /2000)
Guny 0.5 cm/s Jiray Wl )) 303y Aadld 4 yila &) ghausf [
bl Cial i Jara 32 320 77 cm? G sbess Lails Lgana Jliy

5 cm el (< bl

sol :
v e h =lgelin ) | X= Al gha) acld b il o) (i
v=nx’*h
-320mr=mx%h
- 320 = x%h ;
h=5
- 320 = 5x?
> x2 =64 - x=8 3EdY wmyasw

0=x2%+h.2x—
dt dt

dx
~ 0 =64(0.5) +5(16) h

— =-0.4
- T cm/s

"ol Adags pal) e aleall " ea Ayl gl ALiad)-2

1 /1996

x4 y? —dx = 480 ) i S o) A ay
Yy o daa ) Lgbsa a3l Lpudlly xS Jna @58 adie
Aol Aty

sol :

letM(xry) ey

dx dy
dt  dt

2 1oy _4Z
Yar T Var Tt ae
> dx 4dx_ ) dy
Yar “tat T TVt
2 4)dx 2 dy
ﬁ — —_— f— —
= Oy
dx dy
Tdt dt
- [2x—-4)=(-2y)]+2
S>x—2=-y 5y=2—-%X........(1)
X2+yP—4x=4.........(2)

(2) Atas o (1) s
X+ (2-x)2-4x-4=0
x> +4—4x+x>—4x—-4=0
2x2-8x=0
->2x(x—4)=0
x=0->y=2
Wx=4-y=2-4=-2
M={(0,2),(4,-2)}



Do |mm o || e
P [DER PR ) (il akal) ol ¢
.................... TENN, 5053

W
1 /2009 1 /2004
i (S 1B Sl A oyl S 4 Uiy £ shas (6 98 (ool [

Ao g Jg¥) okl o Bl e (laalaia (B sk /s
48 puy AY) Gkl Ao 8w sy 80 km/h
Aslu ) 94 2 O ed) el Jaa 22 60 km/h
sol :
Z O] O drall gy, X Oaladall U k) 0 (2 i

->y=60 G) =15 after ih

722 =x%* +y? X
72 =400 + 225 = 625
—-»z=25

st_: — (80)(20) + (60)(15)

25% _ 2500
dt

9 00km/h
—_ — =
dt m

Lasinh 4l o Ul by Sy T cm /5 5,08 il (ucl

Jia (2 deda lali Jaa (1122 10 om okl dial (58
daalaid) ddala Glal
sol :
A dabal) giabuay v gaaagr oSl kb chual o) g2 i
1 _4-11.' 3
)v—?r
dv_4 2dr
gt_ LT
v
dt = 4—(100)— =—-400cm’/
2)A=4nr2
dv_4 dr
dt nrdt
4 _ g (10)_7 80 cm?/
- —=8—= — =
AT i, 22 cm/s

2 /2008
Clls 128 Jad) Ada G pudy S 4 L o slan 598 (ol /o
(20077) o4k (luali Jara ) dada (gl Jara G Apadl)
ddalue & Glallll Jara 58 Latie daaa Glali Jia ual
80 m? /s 4kl

sol :
r = o ki dialy, A= dabull daluay , V=0 sl aaa ¢ g2
dv
dt

2 /2009

by hila o g glal) 48 jhay iy 13 M Adgh abu [
Taaiae Aad) Gilal) (51350 108 488 () o i) 4d g
Ladie (5 glall 4dla (Y 31 Jea 33 41 /sec Jiray hilall ¢
il e Bm 2 e JiuY) Gkl 06
sol : ‘
Co alad) (il 3y gadig X hailal) go alud) sae B ay (i
y e
x? +y* =169
25 +y% =169 z
- y2 = 144 y
-y=12
dx dy
ZXE + ZyE =0
dy
(2)(5)@) + (2)(12)E= 0
dy
24— =-40
BT
dy

5
- —= =—-m/sec
dt 3

ﬂ=200”

>r2=100->r=10
A=4mr?
dA dr

8 —_
P TIRRAIPT:

dr
- —-80=80m—
dt
dr -1 . , .
— Q)G (DG pass
dt T

Y _ 400m- L
dt s
dv

—>E=—400m3/s paall i Jane

- 400 cm3/s 4laii Jaa

[T
A



(ki) z A il 1 /2014 )( k8N z A 4dial 1 /2011)

Bilay Euny ulal) e didy e 8§ m 48 a Jsh da qua [

Jia 228 6m3 /sdaa qly Alall iy 118 Lasa Altd o

1M ) dew L ¢ A Aaall) A adad) e B ¢laiil)

sol :

2edl) dgh) = asall paa, X= blal) dlaws ¢ Q2

vy = (8)% « 8 = jiuall cutall i Jsh

v, = (84 2x)3 «(8+2x ) = casall gla Jgh
V=V, —

- v=(8+2x)°—-(8)3

dv—3(8+2 )? (Z)dx+0
dt T

d
- —6 = 3(8 + 2x)2. (Z)d—:

dx 1 /
—-— = ——
T m/s

dx
i —0.01m/s all cles 155 Jare

dx
OR i 0.01m/s sl s lali Jaza

(0 4 4icd 1 /2015 )(3 /2014 )(2 /2011)
Ll sk 2245 96 cmM? Ltakua Garall (o Alikiiuss daiia [
(b Olalll) Jara 2a | A5 gtiabua A8 Guay 2 o /s S
8 om s 0ss htie dliy lpa e
sol :

, X = Jabiuaal) Jgh |y = Jabiiasall (a8 (i
A = Jabiial) daluia

A =Xy

96 = 8x

->x=12
dy dx X

0=xa+ya

dy
dt

0=12—+(8)(2)

4445 /2010
el 8 ad cjlial 30m/s Ae s jauti Ay e g3 Uab [
b g 31/3 m Abla Ll iyl O a9 02 Y) gl 8 3

Alucal) i 40 s asn) Al o b ) Jas 3929 Al
) dad g jUadl) oy

sol :
Jhd Jiay il g ab=y O Gl ¢ A AN Al gbc Ctiall
Bactd (y Al i Bl cdl 9 3l Jhay be O o cSbbiianal) (6 ) sl

_MUSM\
y:=2"+9
y=3V3
-27=2z*+9
5z2=18-52=3V2

dy dz
ZyE=2zE

dy dz
ad=x, ac=z &) aii d & 493 Alllll abc Cudial)
z2=x*+9
-18=x*+9
>x2=9-5x=3

ZZE =2x E
dz dx
D Z—=X =i e (2)

dt dt ) ]
(2) Adlaa (A (1) L2
dy dx
Y e _d dt
il
-3V3 —= 3(30)

dy
- o 30V3 m/s

(Sl il 2 12017 )(2 /2013 )(1 /2011)
e Al Cobu sl she Jod o plally 5 glan GIA [
Jita a2 0.4 cm3 /h Jaray slal) dda G puay 2m L sha 42y 1
£ 05 ) b QI3 b ehall il s
sol :

‘55\3:4&;)(:@)&\3&&1\@@‘53&,[,:&&3}!! O pa
v= QW\

v=x*h

x=2m
>v=4h
dv dh

at Yar
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RS SNy

("ia"1/2020) (2 /2018 )(2 /2012)
By =x? s Al adall) ada o AS ade dali VoS /w

= Il A : Sl Iom|
' o 2 . :

SN

C TN e

”" (A
Hil M‘g&lﬂ-"wéw‘ |
Wn_

((BRY 7 J8) 525 /2014 )(1 /2013 )( s /2012)

(1 /2015 )( 23 /2015 )

Al e Wiy a3l Jaall g0 Latie M AL o) 11,8 Adsh Ja dal rluas 4l B 7.2 m Alsh dses [
IV A gl Baa¥) S8 a3 Janall (A 5 st (0, ) JB Jsh i Jae 23 30 /min A pug 392l o8 e m

sol :

Let M= (x,y) , N=(0, ,g), S=M N Jsb

s=\/(X—0)2+<y—;)

2

9
s=jx2+y2—3y+1 Y =20 Al

/y+y2—3y+§

s =
— 2_2 _|_g
=y Y3
ds 2y —2 dy
dt 9 dt
2 y2—2y+z
2 dy 2y —2 dy
S 2= = .7
3 dt 9 dt
2 y2—2y+z
2 2y—1) dx
—)§=

T, st
2 |y —2y+z
9
2 ’y2—2y+1 =3y —3 ookl g

4(y2—2y+%)=9y2—18y+9
- [4y® — 8y + 9 = 9y* — 18y + 9]
5y2—-10y =0

->5y(y—-2)=0
y=0-x=0de

ORy=2 »x*=2-x=+/2
M ={(v2,2),(—V2,2)} dallic sene

Jad

sol :
, X = agadi aslBg Ja ) addh o 2l (i
¢ Ly = ol B Jeb o ads
abc, aefdiliall 4LS (e
1.8 y
-2 c
7.2 x+y 72
1y
- ==
4 x+y 18
x+y=4y-x=3y ¢ .
dx dy dy <30)
—=3—— =|—
dt dt dt 3
dy
— =10 i
T m/min

(2 /2014 )( 544 /2014 )(1 /2012)

il haila o g glal) 48 oy My 10 M A s sl [
O Tantina i) Cajhal) 51530 138 4880 (2 ) o dhad) 48 ay g
8m 2 o Jiu) dijhll (8 Ladie 2 m /sec Jia bilal)

85 As (2

sol :

o stal) 4 Y3 Jma(q 122 Balal) e

(0@ g alaadl (o 490 30

08 pladl uly g Gl X Jailad) (o aluad) 02018 32y (a4 (1

x? +y% =100
64 +y% = 100

—>y2=36 -y=6

dx dy

Zxdt + 2y

Ty

y oay)

d i
@)B)@) +(2)(6) 7 =0 S

dy
- 1ZE =-32

“Todt 10dt
8 dB_ 1( 8)
10dt 10\ 3
de

dy 8 /
e —
at 3 m/sec

0 = o2 Ny alaadl G &g 30 ) i (2

1 -
= —=rad/sec =Y 5Ll Gudig N et Jaea

_ —
dt 3
do

— == rad/sec =¥l Gyl Qlaliac

dt 3



1/2014

By = x? s M adabl) iaia o AS e Ak M oSl /s
ki) o LaaBY el Jaal) (5% Latie M Akl Jlaa)
M Al ol JaaY) il a3l Jaeal) EE g gy (0 ;)

sol :
Let M= (x,y) , N=(0, ,2), S=M N Jsk

s=\](X—O)2+(y—%)

9
—>s:\/x2+y2—3y+z Yy =x% Casily

s = fy+y2—3y+%

2

[0
2 = o
y-2y+yg
’ 9 : i
y2—2y+Z =3y —3 ookl i

9
y2—2y+Z=9y2—18y+9

2 9
- 8y —16y+9—1=0.............*

2 27_
[Sy —16y+T—0].4 [ilia e
32y — 64y +27 =10 .
[32y% — 64y + 27 = 0] + 32 * ishall AL ey -1
27 ALS Ay e
Yi-2yt5=
27 il e Gl Ja 13 Ll -2
2 _ 1 =1___
y-2y-1 s 32 s ey 1 3
—>(1—y)2=3— ALl ds
—y—1=+ S -y=1% S

(Rl z A Alivd 1 /2015 )(R4 ¢ & 4liul 1 /2013)
(¢4 12018)

1o oY) 4y ) ()2 o Ju) 4d s Alias alus [
Oty hailal) ¢ Nantine Jha) il (31350 13 puady s
Qg0 a0 6 Lasie g glal) bl Y3 Jara 22 27/
S bt g Vg plad) 0o

sol :

lase) Z igh dob oSily, X, y il Galall gk (2 i
(Lt

2% = x% + y?

0=2:"% 42, Y 1

B TRRT: "().

o -

2] - . E:
e

S>yY=V3 X (2)
(1) o b y=+3x

%:z dad o Ly gaily
d
0=2x(2)+2x/§xd—{
W2x=0 ->x=0
d
5‘2\/§xd—¥=—4x

dy 2 /
> —=—-——m/s
dt NE3
Baa) g A ) dda awadd Glllal) am s al 13) fAd2ada

(2/2019)(1 /2017 )(3 /2016 )( k&l z A 4Liui 2 /2013)

y? = 4x s A8 adall) ada o A8 ada i M oSl [
0.2 unit/s ¢ s (7, 0) il o Wiyl Jara ¢y oS Cuag
X=4 058 Ladic M ARl ) AlaaY) il a3 Janal) 3>

sol :

Let M= (x,y) , N=(7,0), S=M N Jsk

s=(X=7)%+(y — 0)?

>s=x2—14x+49+y2 ,y? =4x casily

s =vVx?—14x +49 + 4x

=+x2—-10x + 49

ds 2x—-10 dx

dt 232 — 10x + 49 dt
8-10  dx
-0.2=

2V16-40 £ 49 dt

> ? = —1 unit/s ol Yl i el Jadl

t_
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SN
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2 /2015

b age o il e 6.4 m U o pluas [
kﬂjé}ﬂ\&\uﬂud)ﬂ,’]sm MJEUMJ
S JB Jsh ai ds w2 30 m/min

sol :
, Y = daul dB dsh ¢ asdi ) X = agadl 68 Jasll a ol

&4 L&

dt _ det p ' b y
3V _307-.3
29— = -
dt ]
dy

i 10 m/min

Sy ally callall au s Al Jla (B Tan daga cilsida i) g anu H1-1 fAliade
a4 3 4da auadld Cilud il
abc, aef Cuiliall 4LE5 (e J)pead) o Sas-2

Cma ) Aliad 4 /2015

alla o AoV 4djh g 488 (2 ) o Jhu) 48 sk Ay alu [
Lilal) ce Naatiee JauN) cilall (3150 10 ol
e (198 Ladie (g glal) 4d jha 3V 531 Jara 22 im/s Jiray
= sk g Vg plad) oo Ayl 30
sol :

(W) z s Jsha 085, X, y (il bl (A (2 i

22 =x%+y?

dx dy

2X—+2y— .. (1
xd%+ Y i 1

(u ] i“h* "(5‘:*‘3 /2019 )(3 /2018 )(o:\;jw\ Al 1 /2014)

X% 4 y? 4 dx — 3 ) 0 A LA Ae gana 2 [s
Ligbasa X ] (a3l Jarall Laie 095 Ally 8y = 108
tosa sl dpilly kil (a3l Janall

sol :
dx dy
Let M= (x,y) T

x*+y?+4x—8y =108
dx dx dy dy

dx
—>(2x+4)E= (8 —2y)—
._dx dy
Tdt dt
->[2x+4)=(8-2y)]+2
>x+t2=4-y
Sy=2-x.......(1)

X4y +4x—8y=108.........(2)
x*+(2-x)%+4x-82-x)-108=0
x> +4—4x+x*>+4x—16 +8x—108 =0
2x*+8x—120=0

>x2+4x-60=0- (x+10)(x—6) =0
x=-10

S>y=2+10=12
ORx=6->y=2-6=-4

M = {(~10,12),(6,-4)}

(Sl i) 4 /2014

(5 Sbau A4S ) S () Al g 488) diae B g e i g [

5 Jray Jibu 4 cuay 16 cm Aiseld jhd Jghg 24 cm

o Jia a1 omP/sdira Jibdl Ada Gy Wi cm/s

4 cm il jhd Chual \gab ()58 (AN ABaall) A Jilad) b
sol :

R A sladl pan X =plall oaslB Jhd h = plal) pUS ) ) G

V= Jsdd

= _x2h
v 3x

tand = 8 X
Me=o4"h
8h = 24x

- h=3x
_11,' 2(3)
v—3x X

> v=mnx?

d
4 =3n(4)?—

X
dt
dx 4
- —_— = —
dt 48w

12

[l LI



2 /2016

S A A g A88) () e Jha) Ad s Al sl /o
Jiray hilal) o Naaiaa JRu¥) Gl (51381 13 gl Jails
gl ) (koS Ladie (g glal) 4Bk (Y3 Jie 22 21/
7, bt o g plad) 0o

sol :

il sy iy, y = ) (8 g el il 1S i
2= ald) Jsh iy, X =hilall e i)

7% = x* +y?
0=2 dx+2 dy 1

= xdt ydt e (1)
tanE:X

4-yx N
T H‘h\}

2Y=X i (2) - \"*\. s
0=2x(2)+2 dy ' \
= X— -
Z dt e
C
- 2x—y —4x x:“h
dt LS )
Y_ omy |
N A
T m/s

Ly Auia il g 3aa) g A 43 Ada puadi Ual) s g ol 130 / Aaadla
Gl A ) s Jga il

kil z 4 Al 2 /2016

Lol Ao S 8 Sl o glay 20 M Al )) U8 /
JB Jsh 85 32 50 km/h As e JUl) ¢ Tin 5 m
A g o Al

sol :
X = _udl) sacld g Aldud) o dad) (a8

y = Adiad) (B Jsb o) gl b
abc, aef Glial) 40LES (1

5 y

20 x+y

1 y

_ - =

4 x+y i

x+y=4y 0

—)x=3y

dx_gdy - :

dt dtd x

y i ] i i

50=3—

o s &

y—_

E—3km/h

¢4l /2016

x% =4y s A8l aall) hada o AS et AlbS V] oS3 [
0.2 unit/s ¢ s (0,7) il o Wyl Jana 058 Euny
X=4 058 Ladic M ARl ) Ay il a3 Jaeal) 3>
sol :
Let M= (x,y) , N=(0,7), S=M N Jsk
s=VX-02+(y-7)
=yJx2+y2 —14y+49
s =4y +y2— 14y + 49

X2 =4y asill

=,y*—10y + 49
ds 2y —10 dy
dt 2./y2— 10y +494dt
2y—-10 d
og..  2y-10 4y
2V16 —40 + 49 dt
2 dy
02=——+—
2425 dt
dy. 18 N
- — = —
e unit/s

Jhl 7 A Al 1 /2016

Job Jlia) AME As i ) 5 Aoy yo Alae\® cMdalions g sha [
aé&hud‘lahﬂﬂgﬂAQA.g;‘zﬁﬁ‘ddldd@.&ﬁ)ﬁﬂéd&&%AﬁJ;G
83N Jaa o) Lde 8om 3aclal) Jgha Lgd (S (A ABaall) B
1 - .

L cm/sec Bl desb b

sol :
h=3X o\q;,h=5u:ﬂ\3,x= Bas Al Jgha oy L
gL Y X AWl dals = V el (5 3l gia ana
2 + Y X bacll) e = A o) g ) gial Ladand) Aabual)
Sacldl) dalua X
v=x?h
- v =x%3x)
- v=23x
dv dx X

= 2"
a2

)

W _ 4 3/ h
- — =
dt m-/s

A=4xh+2x%
> A =12x% + 2x>
- A = 14x>

X=3

h=3x

T oy

dA
- =56 cm?/s



-.'..,-i-m-&l.l I

e
7 ) G- S

ELCINS
+

kil z 4 Al 2 /2017

CS(20 m) 2 02 ) Ao £ s ga (Agd slaa [

A juuy ailal) olaily (1. 6 ) Wl y) Jaulis Aldla jpus Jailas
2 Leaie Adalal) Ji &WJ\ gﬁ oadl) Jaza La (2.5m/min)
Bl o) 3143 JIal pE3 ) Ja g Shilal) e (8 m)

sol :

y = Adall g pa i) X = Al o) il e Alalad) ey Gl i
Y25
e~ ’

ADE , ABC (iliall 4L (4

20—x_1.6 E

20  y "

32 :

-V =

Y= 20—« | H

dy (20— x)(0)-32(2%) = g s

@ _ dt = e

at (20— x)? B

dx

dy 320z

dt (20— x)?2

dy 32(-2.5)

dt (20 — 8)2

dy -80

- —_ =

dt 144
= %m/min bl JRl) e ).

A3 2 (S5 a2 1as age s (1403
i Ll Ly 5 S s e el s 13 (2

”WWW
)

C TN e

sl gl sl

g
+

[ X T 5 Srasacy R e - — — —— - —————————— =

skl z JA dliv) 3 /2016

LS Cumy dlal) e Ay SUsia 8 o W kB Bakia 3 S [

Gualil) Jaa 32 573 /sdimay sl alal iay 10 38 Ay

1 om sl dau g (158 (Al ABall) b adal) o
sol :

y Akx = el a5l B el Gl sl X = alad) daw a i

%wﬂhﬁ“

4

V=§(4+X)31t

dv dx

- _— 2

T 4(4+X) i

55 =44+ 12
- Tt

dx
- —-5=100r—

dt
dx -5
dt 100w
dx 1
- T mcm/s

(2 /2017 ) (Al g & ddivl 1 /2017

dalia Jsh 3133 ,JSAY oy pa dia0 1B CDdina (5 3] a [

2,(640cm3) aila <yl paal) Ay Cuay (0.4 cm/s)Jwa

10cm gUE Y Wb o6& A Aaall) b elis ) 8 i) Jua
sol :

Veaally |y =gl gasi) X = sl d o i
V=x*y
640 = x% % 10
- x* =64 y
->x=28 X
640 = x%.y
dy dx
_ 2% huiad
0 xdt+y*2xdt
dy
=64E+10+2*8*8*(0.4)
dy -64
dt 64

=—-1cm/s

1111 LES



okl 7 8 4l 1 /2018
(40 k/h) A5 s (A) Aall), £ 5iua G Giialid 2 a3 /s
285 Jaa e YW (30 h/k) 4y (B) dalddly B s
(4km) s e (A) Daldd) 6 Latie Guialdl) o Al
fgasial) 0 ( 3kmn) s o (B) Halddly

sol :
X = Eagiall oo A (oY) Aaldd) sy (i
Om Al (2 i |y = pagivall oo B AN Aaldl) ay (o i
z = Oialdd
2 =2 +y?
z2=16+9
-z2=25 5z=5 B
Wyt =22+ 2
- y% =x%+900

5ﬂ—(4)(40)+ 3)(30 X A
dt_ ()( ) EJ}LMXI

dz
& 160+ 90
dt
5% _250]=5
-2 o0— = -
di
dz

5

¢4¢i /2019
1.6m Alsh Ja ) & Ak rluas A5iled 4 3.6 M Alsh g /o
Jasl OB Jsh it Jia 32 1.5 /5 48 jn g 3 gandl (6 Tania
sol :
y Y = dad dB dsh O pasdi ) X = dgad) 6o Jajll a2l
DC=1.6,AB=3.6

BC=x.CE=y
dx d A
15 Do
dt dt b
ABE A
tanf = 2 =2 L8 ke
BE CE
36 16
= B 1 P £
xX+y y
9 4
x+y_y
9y =4x + 4y
- 5y =4x
dy dx
5——=4—
gt dt
Y
5— =4(1.5
2 = 4.5
_,%zgm/s i) LLES el paiiany () (Say [Aliada

3 /2017
o BaY (30 m)ye i) 8 dad o fua iy [
disa i Jia 33 (B0 1M /) Ae s 0935 Jab i) 2 )
(40 m) Bl e sday (S 1Y) i )

sol :
Bl Baeld (o i )y o2 81| Y = i Y ge Jial) sy i

30=Z =0l pldi) pa i X =
dy_go/ dx_7
at S g T Sl
y2=x?+2z* Lic x=40 ,z=230
y? =1600 + 900
- y2=2500 ->y=50
ay? =t 4 22 y
- y%=x%+900 z  30m
; dy_2 dx =
Yac ™ xdt]' .
dy dx i)Y
at Ydt )
50(80) = 402
L agr
(dx 4000 o
“at” a0 TS
1/2018

SN ) Ay 4B g pila lag e JS& Ao Gl0A st ) [
(10m) g EULIN (5 710) s shouy 4i0d jb ciuai  gh,
slall gl ) Aoy 32 (2 M3 /min) sl s ta Jama ols 10U
(6 m) sl slall gl ¢ o Ladie
sol :
L h= W) Gk r =g Al b it
v = axall (2 i

(D)

~Lnlnyn
v=3n(Gh)
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("s2uki"2/2019)

24cm 42l )) Jiud 4l ;5 480 a8 g e ey [
Lin 5 cm3 /s e Jilu 48 umy 16 ¢m el Jsh
b Gl i e aa T om® /s Jamey Ji) 4 iy
3 cm ki) Cacai L )5S A Aaalll Qi)

sol :
V= Sl by adl aas i

?:M\dm-g)ﬂ\dm
t

=5cm—1cm
=4cm
r= Sl g aall jlad Caai a8
pa ) | (A
dt
V=2rh (1)
tang=-=2
24
8h=24r
h=3r ...... (2)
Ll 4l (he A83al) Alay) Sy -; AaaSla
I=t Sh=3r
8 24
(1) & (2) ==
V==r1r%23r)
V=mrd
ﬂ=3n 2 ar
dt dt
_ 2dr
4=3m(3) ”
4=27m%
dt

”IIII"'IIII
5
*

] e
p ”“' ¢ “’M‘w:u“
RisA\ o fen g e ‘ Se2es
W

("iek"1/2019)

Guny ) e Ay slana (4em) Wkl caaisala s S/
3 (10 cm® /s ) damas Glsdls ulall oy 1303 S Lol
Al o L & oS Al Aaalll b sl dlews (lali Jone
(Icm)

sol :
x = sl o i

x =1 laic %%}MU

D=-10 vzl gai

<0 pan — el pe s S0 ana = adall aaa
v=§(4+x)3n—§(4)3n
s 4n(4+x)2%—0

—10 = 4n(4 + 1)2%

dt =
~10=1007%
dt

L dx _ -10

dt 100w

= om/s
T

(3/2019)
Aag o 4i2el8 (A5 Sy sl olag) Aphains = shas (5 ) s /s
g ¥ 0.3 cm/s Jazay Bacldll alia Jsha ala p Jal
Jsh 058 Leie anall yui Jane 2a 0.5 cm /s Jaxas il
3cm &GS_)\J\} 4 cm saeldll ¢La
sol :

x =530l ol Jsh im i
y = 4elii)l Jsh i

2 =—05==03,y=3,x=4

dt
V =Ay

V =x%y

dv dy dx
— =2 = 2x—
a TV w
dv

o = %05 +(3).2(4). (03)
= (16).(=0.5) + (24).(0.3)

=—-8+72=-08 cm?/s paall S il



("R 7 S Adial" Bk 1/2019)

Us g ia Ui g &g giana () (g8 OIJA (10 a8 U Ja ety [
Jlra S 10D Al B jlad (g gluwy ALl ) iy Ladld Ly yila

Ledie AlaclB b Chial &) 35 Jara a2 (25 cm?/s) el

(5cm) sl
sol :
h = by aal) gl o2 i
2r = aield jhé () )i
22 =R (1)
Ly Ay = %nrzh )

(2) ¢ (1) G5

V= %nr2 (2r)

V:%”r?’
dv_2n32dr
at 3 °" at
25 = 21 (52
- om dt
25 = 5o
BERPT:

dr 25 1

dt - 50 - chm/s

(1/2019)
A0 juuy (3 pl) oy A g¥) B jlpaall (5 Jlpan S 5 [ g
2 (30 km/h) 4y Judd) slasly &8s (40 km/h)
Cakd Y1 09S¢ Sy (o leal) (g ABlasal) i3 Jana
(3km) &3y (4 Km)
x = Jladd) sladl ddluall (i AS
Y= G ol dlsall (i ;
Z = O el O ALl (2 i g
722 =x* +y? X
=22=9+16
=22z2=25=22z=5

dz _ dz dy . Y
szt—Zxdt+2ydt }+2
dz dx dy
Z—=x—+y—
dt dt+ydt

5%:3*30+4*40

5% _ 90+ 160
dt
dz
i 50 km/h
- daada
Basl g da o lllal) (e auady 52 94 e S O pma )l (1

) aa an ill praimal) oLl p AuSlaa duda ) ciils 131 (2

("&5"3/2019)
& Qb Jare 2a 00 Lgtialie (A5 Cus (2 0m /s ) Jane

(12 cm) Wsh oS Leaie &llyg Jshll
sol :
dagioall dalie A oS3
iswall Joha x
dadall 2 e y
A=xy
96 = xy
L2
dt
W
O—xdt+ydt ......... @9)
Ty, x=12
dt
96 = 12y
96 Y
- y=2=8 (1) Gleass

dx
0=12(2) +8—

0=24+8%
o dt
> 8¥ = 24
dt
E=_—24=—3cm/s
dat 8
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) radall sl ¢
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" Anki"2/2017

@@‘JJ#JM#U@%MGLJMMJM\/W
hd Cial (S 1) plall ana B il Jara 33 40 m/s gLy
L 10 cm (g ke 4 ghau) Bacld

Sol:
v = &) ghud) Jal slall paa (2 i
h= 4l ghaul) J313 slal) gL ) G jdi
Glas gl Jagase, —-40m/s =
dh 1
< = (40)(100) hi
= 4000 cm /s I —

(;\JULMY\JEEM) r=10 L — ugﬂa.d\
V=i r? h

V=t (10)*h =100 h
dv dh
.o E —100 T E
=100 m (4000) =400000 * cm>

Gload) GsSiy gL LA Jigad gy LY dadla
alals A 3 qlthal) Jaay g VIS

V=rtir’ h
V=m (10)> h=100h
dv dh
o E =100 T E
=100 1 (40)

=4000 T m
Gila a3 A Al daada

12 (g g A ) JuS sl g A88) oo B g A g pa [
5 cm?¥/s Jiay Jilu 4 cuay 8cm Adeld kb Jghgcm
Jlad) Gas it Jira 22 |1 cmMP/s Joray Jilead) Ayt Laiy
S em Sl e Lgab (68 A Aliall)

Sol:
v = Jiladl aaa (a4
?-@ms 0 Jira
r=4.£ﬂdsg3 Jilad) Jag Aa jhad Ciial (4
h= Adial 08 & Jiladl g i pli ) i
ﬂ=5-1m» Yoaemiys = L=t o 2l
dt 4 12 3
V-E r2 h
3
T hz
V-3(3) h
=" h3
27
dy=Sy S dh
dt ~ 27 dt . ,
dv_m | 5dh i
adt~ 9 dt . ' T
= h=6 L. "._
i1 dh % ok ]
4—;(36)5 el R T e
]
o 4=4ms P
dt 11 |
dh 1 "
- = m/s \ |

| i



" A" (504432018

Aoy pa diae B A0 Cuny i solay) Al ¢ b (6 ) gia [
gy 0.3cm/s Jinay Soil) alida gk 21 3y 9 JSAI)
i Jsb (1S Ladis aaal) it Jara aa, 0.5 cm/s Jaray
(3cm) gwiNls (4cm) s

LY (5 jl 550 dlayf o s

X ,X ,h

Sol:

V=x.x.h

v=x %h

W _ o dh dx
il A + h.Zxdt
dv

E= (16) (—0.5) +3 (2) (4).(0.3)
L 0.8 +7.2
dt '

dv _ 3

ol 0.8cm” /s

0.8 cm3/s aaall adlii Jin
g ol 1) ) aiday Y sAdaaMa

Bi

F 4

Sol:

a4 L bl

T dh
-5=2.(255) =

—20=255 1 I
dt

dh _ -20
dt ~ 225w
dh _ -4

E_4SIT

"k kA ALl 2/2017

slall Al ey JAY) ) Al g 488 dlae B g Aa e pa [
10cm gl 5ol jhd Chal S 138 5cm3 /sec Janay
gL (168 Latie 48 plal) alidl) Jara 22| 20cm 4l
15cm slall

v =bg A Al plad aas 2 di

h =44l il el L)) i A

dv

-5

dt
Q:?
dt

1= ilall g il bd i i



" Auki" 2/2018

Jira i lpaaa (320 70 cm?) Wb Aadld 4 il 41 ghaud) [

o83 Jia 33 (0.5cm/s) (g sbon sl Chual A a3l il
(50m) s seas £ LY L 068 Al ABall) B Lol ) B a3l

Sol:
v= leaagh =Yeliijly =40 ghu) jhi Cial ya i

v=320 m
v=nr’h &~ 0.5 cm/s
dt
3207 = nr*h L)
dt
320=r*h h=5

[320=r?(5)] =5

2r’=64=>r=8cm

. 4 4 2

s = (320) = (r%h)

- (r)2 dr
0=(r) o +h.2rdt
0=(8) = +5(2)(8)(0.5)

0=64 2 440
dt

dh _ -40
dt 64

-5 = L
= S om/s WUl A Sl e

daalg Qﬁﬁ @L'\S\



(ki) z A Aliud) 1 /2012
80 A8 jpa Wit A1) C dad an gl /s
F(X)=2x+ -, x€[3,2]

sol :
vae[,2]
(At i) Jg¥) a il
- F(a)= 2a+§ ER (x = a e i il
i =1li 2\ _ 2 %
ilj){}f(x)—illg(Zx+x)—2a+a 253 50
s limf(x) =F(x) © a xe5 < F
x—-a
3Jm‘g§3JﬁmF{:>dl§A\}aU=Cmehdemaoﬂ
[E!Z]
(Uacy) L) G Lyl
(%, 2) da ikl 5 5 b LIS ALG A

Y Ja )
F1 —21 +2—1+4—5
2
Y
F2)=22) +5=4+1=5
F1 = F(2
“F () = F(2)

J9u Aia yua 38l Blaral) § Al Cpaa AdJALJ -
F(x)=2x+2x71

’ _2 2
>F(x)=2-2x =Z_F

, 2
, 2
F(0)=00=2-
=22c¢2-2=0>2c¢
=2=ct=1,c=+1
~1¢(32) s nC=1€(12)

"Ju A " Jea Ay gl Alay)-3

1/2011
ot do A 3883 F(x)= (x — 1)* A O G fom
fciadaaaix € [—1,3] 55

sol :
5 S g [-1, 3] ARkl 358l o 8 jaiene ANl /g3yl
A gaall

(-1, 3) Ao silall 5 58 to gUiaS ALE AN / SE Ja i)
LA gaall s ey
[l yl
F@)=F(-))=(-1-1)* = (-2)* = 16
F(b)=F3)=B-1)*=(2)*=16
.. F(-1)=F(3)=16
WJ9u Aa ya (3 Slanal) 5 i) (e A -,
F)=4(x-1)3(1) = 4(x - 1)3
= F'(c) =4(c-1)3
>F(c)=0
0=4(c-1)*>+4=>(c-1)2=0
>c—-1=0=>c=1€(-1,3)

2/2013
AJall ¢ dad 22 J g 4ia e pladiody [
X € [-2,2] & F(x)=x* + 2x?
sol :
B S gy [-2, 2] Altiall 3 il o 3 yaioua A1) /J g¥) Ja yil
..\JAAJ\
(-2, 2) 4a gidal) 5 8 o glasasl A8 Ad)al) /A0 Ja il
.AJ.\AJ\ SJ,,\:-'\SLQJY
A A PIgRAT
f'(-2)=16+8=24
f(2)=16+8=24
> f(=2) = f(2)
f'(x) = 4x3 + 4x
f'e)=0
>4c3+4c=0
->4c(c*+1)=0
-4c=0
-»c=0€(-22)
O €41 =0 e senad (Saa e
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(" ki g & ALl 2 /2016 )(2 /2014)
(" Al 5 2:441/2020)

o Jau A e @S h(x)= 2% — x A ) G o
fchadaaaix € [—1,1] 35

sol :
WY -1, 1] Aliad) 5 3811 o 5 aiose A1 /J g¥) Ja il
Lgaal) § S
(-1, 1) 4 gikal) 5 dl) o Uil AL A / S byl
A gaal) 5 S gy
[ Ja )
h@=h(-1)=(-1*-(-1)=-1+1=0
h)=n1)=1)>3-1)=1-1=0
Sh(-1)=h(1)=0
A jua g8a SUaral) 5 58N s DDA -,

h'(x)=3x> -1
= h'(c)=3c* -1
h'(c)=0
3¢2-1=0
=3ct=1
1
2 _ -~
=ct=3
1
:c=i—3€(—1,1)

(ki) z A ALiv) 2 /2017

[—1,1] 3480 fe fx)=x% — 1 A &l A fom
¢ ¢ Aad 2ol Jgu Adn s (3ia3

Sol:
Bl LY [-1, 1] Allial) 5 38 o § jaioee A1 /] 8¥) oyl

Agaaldl
(-1, 1) Aa gidal) 5 i) o glnasil L6 Aal) /A0 il
gl 5 S Ly
[ Loyl
f@=f-D=(-1°-1=-1-1=-2
fB=fD)=1*-1=1-1=0
f(a) # f(b)

C A 25 Jgu Adb o G823 Y D).,

”IIII"'IIII
s
)

”" [(OUAIHAwIm
romalarill ekl il
o = - \

e

o

[ X T 5 Srasacy R e - — — —— - —————————— =
W

(ki z & diw) 1 /2013
C A 2y cuifiad () g A0l 4Bl (Jg ) Ah e Engl [
X € [—1,1]&a F(x)=9x + 3x% — x3

sol :
[-1, 1] dalaal) 5yl e 5 aise A1 /J 51 Ja il
Lsaall 3 S LYy
(- Aa siall 5 jidl) e (3D AL Al /A La i)
Ssalls S Y 1, 1)
fEE Lo i)
f)=9+3-1=11
=3+ 1 = —5
wfO0) # f(-1)
= AU L ) (38a5 el Alinie je g%k

(ki z & dliv) 1 /2014

ot o A e §a3 A F(x)= ax? — 4x + 5 [
swbc=2,c € (—1,b) s /dd [—1,b] 558
a b € R sad
sol :
fF(=1) = f(b) O Jsu 4 e (383 A &) Ly
f(-1)=a+4+5=a+9
f(b) =ab*—4b +5
ab*-4b+5=a+9....(1)
f'(x) =2ax—4
> f(=0
- 2ac—4=0
-4a—-4=0
sa=1 ()boas
b?—4b+5=1+9
- b*—4b-5=0
- ((b-5)Mb+1)=0
eitherb=5 OR b=-1 J



(Uhdll z s alial) 1 /2013

X € [-1,1]¢ws F(x)=9x + 3x% — x3
sol :
250l 8 S LY [-1, 1] Al 3yl e 5 paiose &1l /531 Ja )
LY (-1, 1) An siball 5 5l o GELI ALIE A /3 L )
Al 3 i
JEE Lo )
f(H)=9+3-1=11
f(-1)=-9+3+1=-5
v fO) # f(=1)
— Gl b il (38a% paal Adiate je Jg Ak

" Sk s neal /2017
() = ol an Lia y o)) € J) Aia jue @3 Al Ja /e
[-1,4] x? — 3x

Sol: ‘
asaall 5,EC LY [-1,4] Glo st A 1
3l 5, EY [[1,4] e G AE A 2

3
f(a) = f(~1) = (~1)2 = 3(~1)
=1+3=4
f(b) = f(4) = (4)2 - 3(4)
=16—12=4
o) A e da il GisS
f'(x)=2x-3
f'(x)=2c-3
0 =2c-3 =2c=3
se=2 e (-1,4)

" Auki"2 /2018
Jsodymbyd gl fx)=x?-ax +4 <€)/
8all aiii c=3 <ilSy [ —1, b] sl e
sol:  c=3 e Jy,dijuedaypl G A
f'(c)=c-a=0
f'(c)=6-a=0
a=6
f(=1)=1+a+4=5+a
f(b)=b*—6b+4
f(=1) = f(b)
b*-6b+4=11
b?-6b+4-11=0
(b-7)(b+1)=0
B=7, b=-1ds

(Jasall Adil) 3 /2017
C A an ciad () o AN ANl ) dia o Cenyl /s | € € Aadd > LB ()9 90 g AdA yra (885 f(X) O JA [

fx)=x*—4x +5, x € [—1,5] &
sol:
B S LY [-1, 5] Akl 3 il o 3 jaiua Ad1al) /J g¥) Ja ydl
.AJAAJ\
(-1, 5) 4a gidal) 5 8 o glanisl A6 A)al) /A0 Ja pid)
.AJAAJ\ SJ;\:S Y
fl@=f(-1)=(-1)2-4(-1)+5=10
fb)=f(5)=(5)*-4(5)+5=10

Jou Aia saa dag i (38as £ A1)
f(x)=2x—-4
f'(c)=2c—-4
flle)=0
4c—4=0

>4c=4>c=1€(-1,5)

(" Rk Sl ¢ A Alins) 1/2019)
Sle sy 4a e 3883 f(x) = ax? — 6x + 4 SN /o
Sl () »a, q, KER»f(-1) =110, K] s
. byl s
sol :
f(x) =ax?—6x+4
fD=11

[0,k ]

a,keR x»

11=a(-1)%-6(-1)+4

3 e () w
11=a+6+4
a=11-10
a=1
f(x)=x*—6x+4
f0)=f(k) Jsia e s
f(0)=4 f(k) =k?*—-6k+4
4 =k*—6k+4
k? —6k =0
k(k—6)=0
k=0
k= +6 [0,+6]
3 c€|0,6]
fMe)=0
fAMx)=2x-6
fMc)=2c-6 =0
c=3

Js) 4 je 385 Y
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" Auki"1 /2018

48 jpa (3033 f(x) = cos 2x + 2 cosx A i g fom
[0, 2] 54 e s,

Sol:
cOS X, sinx i ¢ [0, 2m] o S aiea fix) A -1
LS AL g 5 paieua
[0,2m] (As GULEMALE f(x) a2
-3
f(0) =cos2(0) + 2cos 0
=cos0+2cos 0
=1+2(1)=3
f(2m)=cos 2(2m) + 2cos 21
=cos 21+ 2 cos 21
=1+2(1)=3
~f(0)=f(2m)

[0, 2m] 3 AdN Ao Jgy 45 yua (#8ad anay .,

fxX)= —2sin2x- 2sinx
f'(c)=-2sin2c- 2sinc

< f(©9=0
»—2sin2c- 2sinc = 0] +~ (=2)
Sin2c + sinc = 0

2sinccosc + sinc = 0
sinc(2cosc+1) =20

LWsinc=0=c¢c=0¢(0,2m)
c =me(0,2m)
c=2m ¢ (0,2m)
S 2cosc+1=0

2cosc=-1= cosc=—-

G ) o) AN ) B aki C

/4 2m 0.2
= — D = —
c=m 3 c 36(,1'[)
c=1t+§n:>c=%"e(0,21t)

(2/2020) (" A=ki"1/2020)

fx)=x%—9x, x€[-3,3] N om/m
AiSaall ¢ dagd a3 a5 J gy 40 e (385

sol :
fx)=x3-9x ,x€[-3,3]

gaal) 888 LY [—3, 3] Bl e 8 i Al (1
agal) 3 S Y (=3, 3) Bl e glaiadl ALE Al (2
fla)=f(-3)=(-3)3-9(-3)=-27+27=0
fb)=£(3)=(3)*-93)=27-27=0
© f(a) = f(b)

D9y A yia Jag yd (58al slarall A1) .,
fl(x) =3x*-9 > f'(c)=3c*-9
3¢2-9=0]+3 = ¢?-3=0
(c=V3)(c+v3)=0
Lic =+/3 € (-3,3)

s c=—/3 €(-3,3)

1/2020

Gl f(x) = (2— %)% x €[0,4] A ¢ fom
LiCaal) ¢ Aad an 25 ¢ Jg, 4a yae

sol :
agaal) 558 LY [0, 4] 8L Lo 8 aia f AN (1
58al) 35S Y (0,4) Sl Lo GELE ALG £ A (2
(3
fO)=(@2-072=22=4
fO)=2-4°=(-2)"=4
~f0)=f4)
slaral) 3 yi8l) Cpaua J g AR yua GRS DAY
fl(©)=0 &xice(0,4) 2 -
flx)=22-x(-1)
fllo=-2(2-¢)
fle)=0= -2(2—-c)=0]+(-2)
2-c=0= c=2€(0,4)



(" Anki"3/2019)(" Auki"2/2019)(1/2015 )(1/2014)

Aail) &in e 383 f () = 2% — 6x + 4 A O ca [
[-1,7] s C Zad 329 Aaus sl

sol :
8 S LY [-1, 7] Aliall 3 idl) o 5 paiena A1l /991 a il
Agaadl
(-1, 7) da gsidal) 3 580 o glinisl AL )l / A Ja pid)
LA gaall s Ly

foabaal) Jra
f[(x)=2x-6 > f'(c)=2c—-6
F(b)-F(@) _ F()-F(-1) _ 11-11 _ 0 _ .
b-a ~ 7+#1 8 _8_0 S8l s
A dra =gulaall Jua
0=2c-6=0

=2c¢c=3€(-1,7)

(JLY) Ail) 4/2014
A)al! Uns gial) Aagdl) A0 yia Gaudal Alal Sl /o
sl olg [—1,5] 3,8 A h(x) =x*—4x+5

fliCaal) ¢ add

sol :
58 LY [-1, 5] Aalkal) 5 58 Lo 8 jalena 1Al /0 g¥) Ja pid)
_JJ.\A.“

(-1, 5) 4a gidal) 3 8l o glanisd A6 A1) /A0 Ja il
Asdal) B i Ly

Jkadd) Jsa
h'(x)=2x-4= h'(c) = 2c — 4 ubaall Jaa
h(b) —h(a) h(5) - F(-1)

b-a  5-(-1
_ (@5 zo+:J)rl(1+4+5) _ 10610 e g — 0 due
sish
S Jaa = Gubaall Jpa
2¢-4=0
=>2c=4

=2>c=2€(-1,5)

" gial) el Aa o Jgn )5 sl) ALiciy)og

1/2012
A)alt Uy gial) Aagdl) A yia (Gaadal Aglal L3 /o
C ad > il ol g [—1,2] 8588 M F(x)=x2 —x + 1

A aall

sol :
WY [-1, 2] Alliall 3 38 o 5 jainea AN (3825 /] 0¥ Ja pd)
A gaall 3408

4o gidal) 3 i) o gUiEN ALG Aa) ghady /AU Ja i)
Al 5 e (-1, 2)

Joulaad) Jra
F(x)=2x—-1=>F(¢)=2c—1
e
S s =pakaall s
2c-1=0
2c—1=0
=2c=1

1
=>C=EE(—1,2)

(6244312017 )(1/2016)(" kil 7 JA " 52445/2014)
(1/2018)

failsy £:[0,b] > R f(x) = x3 — 4x? il [
bugc=§m&u@\w\&wé§g
sol :
Joulaal) Jra
F'(x) =3x* —4x
= F'(c) =3¢ —4c
P (2) 4 16 -12 A
= - =——=— = —
3 3 3 3
F(b)-F(a) _ F(b)-F(0) _ b3-4b%>-0 _
b-a b0 b -
A Jaa =gulaal) Jia
~b?—4b= -4
>b>—4b+4=0
->((b-2)2%=0
->b=2

b2 —4b ssh s




111 I |
i"k‘ul!_-l‘""l"
'r

(I

S W‘ “'W"IH U
7 o) A AL o) radall i) ¢
- SN o o ]
W
524432018 " kil ¢ A dliv) "3/2016

o A)al! Un gial) Aagdl) A yia Gaudal Ailal Ha) /o
u\.\aw\c?ﬁ.\; A8 ) g Adlall SUanal) 5l

4
fx) = Y12

Cxe[-12
T2 0 XLzl

sol :
—2 ¢ oY [-1, 2] Adliall 5 _dl) o 8 paiese AN /J gY) il
[-1,2]
(-1, 2) &a gidall 5 580 o GELEN ALAE A1) /A o yid)
~2¢[-1,2] oY
U siall Lal) 2 yia 385 1)

o= —
f-1 =

f@=5173737
f) =4@x+2)"1
f'(x) =4(x+2)21)

, _ —4
- f(x) = —(x+2)2
fo)= )Zw Laal/ fua

A Jaa = (ubaal) Jua
..« _ h(b) —h(a)
f(C)—?

—4 _1—4
(c+2)2 2+1

—4 _—3
Tc+2? 3

_* __

(c+2)2
- (c+2)?% = 4 bkl i
C+2=+2
WC+2=2-C=0 €[-1,2]
IC+2=-2 5C=-4 ¢[-1,2]

2
4

=4
1+

‘»
|¢N
p—\ =

(c+2

Adjall Ao gial) Aashl) Ad e Gaakad AilSa) 3 [
A da a4l g [—1,2] 3 A Ao f(x) =x% —4x+5

fAiCaal) ¢

sol :
3 S N [-1, 2] Adlaal) 5 il o jaiwa A1) /g1 Jayil)
A gaall

(-1, 2) da silal) 5 a8 Lt gias A8 A1) /S0 Jo i)
.AJ.\AJ\ SJ:\:-'\S (PR

Joulaad) Jra
f(x)=2x—-4
= f'(c)=2c—4 ulaal) Jua
MRG0 _ 53
Hsl) daa = gulaal) Jia
2¢ — 11=%=9
>2c=-3+4
>2c=1

1
=>C= E € (—1,2)
3/2017

iy f:[0,n] >R f(x) = x? — 2x S [om
N dad 38 ¢ = 5 do Ao gial) Aagdl) 4a yae
sol :
F'(x)=2x-2
= F'(c) =2c—2
f(5)=2(05)-2=10-2 =8 sl I
Sisl daa = ulaall Jaa =l gial) Aagll) 4a jpa Giate
F(b)—F(a) F(n)—F(0)
b-a  n-0
:n2—2n—0 _ n(nn—Z) —n-2 J'-'U-“d.-.“

n
gl Jga =gubadl) Gpa
.'.'n—2=8
>n=10



"o giall Aal] AIa jpa alaialy o B Jsa 4y )5l Aliuy)-s

("o N AL 4 /2015 )(2 /1998

L 59 £(1.02) & f(x) = V2x + 6 oS3 [
Sol:

1 -
fx)=V2x+6 =(2x+6)3 A
b=102, a=1,
h=b—-a=102-1 = 0.02
1 s 2 o
! —_ - :— MM/
F'(x) (2x+ 6)3(2) e
F(a)= \/2(1) +6 = SJ_ z A A pagd

F(a)J= 5¥— =-=0.16 4
@)= 33 (2a+6)2 3(4) 6 "’A g
sl

F(a+h) = F(a) + hF'(a)
F(1.02) = F(2) + hF'(0.02 . 0.16)
= 2+ (0.0032) = 2.0032

1 /2000
Aagdl) 3y Aac B jhad Chual (5 gl 4SS ) 2B (o silaJa g Aea [
4.0Tem ) dem O 48U ) a0 13 daaa il dygy 01
Jlalddl) e\g@-’h ?Mifuul.zl

Sol:
y—ruﬂ Sy e Y g (r)hag Al sasld jhd Chal ) a i
§r %
_Te
Sv=3YY
- v(y) = §r3 h‘ﬁ\
b=4.01, a=4,
h=b—-a =4.01-4 = 0.01
V') = my? el
v’(a) = 1'l'a.2
=m(4)? =16  ALda b o
h.v'(a) = (16m)(0.01)

~ 0.16mem3 asall i dyy il dagl)

2 /1997
e‘MUMﬂSMMJJEQSG cmzdﬁa\aﬂd@)ﬂ/w
Ll
sol :
(&l Jsh)2= g pall Aaliaa
A=m? > 50=m?> - m=+50
m(x) = Vx AT
b=50 , a=49
h—b—a =50-49 =1
el "‘iu:o f
m'(x)= 2\/_ /
m(a)=4 9 E A B g
R 1 a4 3 .
— = —_—= M Z
m'(a)= == 2, =13 = 0.071 ) b pag

m(a+h) = m(a) + h.m'(a) Ty

m(50) = 7 + (1)(0.071)
=0.7+(0.01)(0.714)

=>m(0.50)=7 +0.071 = 7.071cm

=7.071cm

(2 /2013 )(1 /1999)

A 80 dai)) 32 2107 cm® Aasa ald g jilabag Aa [
10 cm ASU ) S 131 sl b il

Sol:

(r) g il s3slb b it () (ya i
s s

v= grzh - 210w = §r2(10)

>1r2=63>5r=+/63 4

b=63, a= 64,
h=b—-a=63-64 = -1
r’(x):% diiia
r(a) =64 =8 Aidal) & o g
y 1 1 1 :
()—2\/& 2ver 16 =0.062

r(a+h) =r(a)+ h.r'(a)
r(63) ~ 8 + (—1).(0.0625)
~8—-0.0625

~7.9375



g e m“ Jlal({ ||”|| LU=
",J\..:d\ NU(F a\:?.ad\ @ M‘M‘wﬁw‘
""""""""""

2 12002 2 12001
L 858 )9 £(1.001) 3 f(x) =VAx + 5 oSl [ 3126 Ao 55 5 5 guy g LAY aladiody 33 /s
Sol: Sol:
fo) =Vax+5 W f)=Yx =z Qay
b=1.001, a=1, b=126 , a=125,
h:b—a:1.001—1:0.001 h= b—a—126—125=1
’ 4 2 T 2m & T s,
FO)= s ™ s o F(x) === J_ ATl
F(a) = \/4(1) +5=1/9=3 Adlall g2 g F(a) = 3125 =5 A B gl
F(a)_m m 5—06 Mldd poasd | pay= L =1 1013 e
F(a+ h) = F(a) + hF'(a) o/ F(a+h) i%) :h;?,s(za) 7 L&)
F(1.001) = 3 + (0.001) (0.6) F(126) ~c5 4 (0.013) (1) e
= 3.0006 % '

=5.013

1/2004

L 55 9 £(1.001) 2 f(x) = V3x + 5 osil Jow

1/2003
V99 & 3 ) guay g DM aladiady 2 /s

Sol: Sol:

o , : f(x) =Vx Qi
fx)=V3x+5 =@3x+5)s 4 b=99, a=100,
b=1.001, a=1, h=b-a
h=b-a=1001-1 = 0.001 =99_-100 = -1

-2 i .
F'(x) =3 (3x+5)3(3) = 3G (33+5)z il F'(x)-i disda)
X
F@) = \BM+S =18 =2 e SO0 10 Dl 2 s
F@ =5 52_4=0'25 Aaidal) A o g F()_zx/_ 2/100 20_005 Al 2 pasnd
(3a+5) F(a+ h) = F(a) + hF'(a) Cusitil)

F(a+ h) = F(a) + hF'(a) Ll

F(1.001) = 2 + (0.00025) = 2.0025 dik99)°= AL CA7(0.05) 5Q.95

2 /2005 112005
LS e £(1.001) 2 f(x) = V3x+ 1 o o U b Lt Jsha 8 S aaa 33 LAl o ggda alaiiuly /o
Sol: P
, 280 5,92 2.99 cm
f(x) =+v3x+1 ! Sol:
b=1.001, a=1, 2 o .y 4w
h=b-a = 1.001- 1 = 0.001 (JL‘“‘“:”)?‘”S“?T
’ Terer b 11' T[
F() = idad v@) =52 > v="(299°
3 3 Gew H . 3 — —_— — p— fp—
F(a)_23a+ z\/Z=Z=0'75 M‘gﬂuaw l‘} b—a 22.99““?) 0.01
’ - il vV'(x) = 4mx Adidal)
F(a+h) = F(a) + hF'(a) s 4m, g W3 e
F(1.001) = 2 + (0.001) (0.75) v(@) = 5 @3)° =36m ot oas
= 2.00075 v'(@) = 4ma? = 4m(3)? =36m A& G agd
v(a+ h) =2v(a) + hv'(a) o/

F(1.001) = 367 + (~0.01)(36m)
=~ 35. 641w cm?



2 /2006

V=0 aaall Ay ) Lalll ay Sl aladduly /o

2 /2016 )(s+4i /2006

Aoy 80 8 59003 3.001 e W sk ciuai Jsh 5 S paa 2 /s
LCBLALE) o ggda aladialy

Sol: f‘)"w g
1 . (Lal) — =3 =
fo) =3¥x =x iy ( . ) &=
b=-9, a=-8, v =—(3.001)°
h=b-a=-9 +8 =—1 A
Fx)= == Lzt v() = 5%
_ ijJ_xT _ ORI b=3.001, a=3,
F(a)- 8 =-2 . oA h=b-a =3.001-3=-0.001
F(a)-ﬁ=w=ﬁ=0.083@uasu v(x)=ﬁrnx23 dizdal " o
WadF(ath) = F(a) + hF' (@) csidd v(a)=3 (3)° = 36m A 2 g
F(-9) = -3 + (0.083) (-1) vi(a)=4ma® = 4w(3)? =36m Ak A ag
~-2-0.083 v(a+h) = v(a) + h.v'(a) Cdl
= -2.083 F(1.001) = 367 + (0.001)(367) = 36.036m cm®
&4 /2008 1/2007
) i i I g Sl o ggda pladindy g A A0 5 ) gey [
V143 Ol aladialy Ay 855 ) gty 3 [om 101 cm? Aiabow
Sol: sol :
. . Al) J k)= apal) dabua
FG) =% w 7 et e
b=143 , a=144 SEw > 101=m o m=v107
—b_a = 143 - - _ m(x) = Vx P
h=b-a = 143- 144 = -1 e A
e 1 P s . ’ i
Fx)=1% A h=b-a = 101-100 = 1
F(a)=v144 = 12 D b g m(x)= = AN
, 1 1 1 Cuw =T, - g
F(a)=ﬁ:2m:§: 0.04 ARl 2 apd m(a)=+/100 = 10 A1) b agad
F(a+h) = F(a) + hF'(a) sl m(@)= ;== o= Tio) = = 0.05 4k b pasm
F(143) = 12+ (-1) (0.04) m(a+h) = m(a) + h.m’(a) sl
=11.96 m(101) = 10 + (1)(0.05)
=10+ 0.05
; =10.05cm
Jhdl z A Aliv) 2 /2008
V13,86 colalial agple ladialy Aoy 5 gy 23 [ 1/2008
sol: f(x) = 4% = xi O] V0. 08 cObualdl oy g 55 3 33 [0
b=13.86, a =16, sol: f(x) =+/x 4
h=b-a = 13.86-16 = —2.14 b=0.98, a=1,
. 1 h=b-a = 0.98-1 = —0.02
F'(x)=— 4didalf
) 44‘5/::T F'(x) = # dizda)
F(a)=%16 =2 Q) B e gl x . ,
fa=vie =2 e | Fa=vi=1 W A e
F(a)= == 57— = — = 0.031 4idal) b japi 111 AR
4Ya?  4V163 32 ) F(a)=m:ﬁ:2:0.5 ARldal) (2 (2 g
F(a+h) = F(a) + hF'(a) i) F(a+ h) = F(a) + hF'(a) st

F(13.86) = 2 + (~2.14) (0.031)
~2-0.0663 = 1.9347

F(0.98) = 1 + (—0.02) (0.5)
=1-0.1
= 0.99



i Imm ”" e
‘,J\..:aﬂ Al AL u.mb::.ﬂ u-‘-l‘-"wéw‘
--------------------
(443 /2016 )(2 /2008) 445 /2009
S aladiuly 3/26 A 55 ) gy 2 100 V15T csbialiil) aladialy A 55 gua 33 [
1 . .
Sol: f(x)=¥x =x3 FIT sol: P )
b=26 , ‘27, h=b-a = 26 -27 = -1 f) =vxl=x2 = NE Al
F'(x) = Aiidal) b=15 , a=16, h=b-a=15-16=-1
\/_ i F, _ _l _73 -1 T & fl
F(ag)=327 = A b page (== =3x% =2 e
Fla)z —=7——=-2=0.037 A&k b asmi F(a)- =0.25 Al (B Gag
\/_ 272 27 N _ 1 1 _ i)
F(a+h) = F(a) + hF'(a) sl Fla)= ﬁ = == g5 = 0007 Al A Ga g
F(26) = 3 + (0.037) (-1) =3 —0.037 = 2.963 | F(a+h) = F(a) + hF'(a) Cdy
F(15) = 0.25 + (—1) (—0.007)
4443 /2010 | =0.25+ (0.007) = 0.257
5 gy g L aladdiady g a2 124 cm? 4eda qasa [
dala oh oy i 1 /2009
sol: (al<ll djk)‘,': alal) aaa 1/0.008 =Sl pota pladiuly Ay 0 8y gy 23 [
vim)=m?® > 124=m? - m=3124 sol: -
4_ - -
m@x) = Yx = 23 A f)=Yx =xs A
b=124  a=125 b =0.0080 , a=0.0081,
heb—a h=b-a = 0.0080 -0.0081 = —0.0001
= 124-125 = —1 Flo)= o ikl
m(x)= = iz F(a)=0.0081 = 0.3 U b pase
32 Fla)=— _ L _ g il b e
m(a): 3\/125 = A ‘_,3 agd JT 4t (0.0081)3 ~ 0108 s OB
I S S o F(a+h) = F(a) + hF'(a) Gl
m(a)=—5== = 0.013 4&idal) & 2 g
(@ 33/a2 331282 75 L) F(0.008) = 0.3 + (—0.0001) (9)
m(a+h) = m(a) + h.m’'(a) Csdl = 0.3 + (—0.0009) = 0.2991
m(124) = 5 + (0.013)(-1)
=5-—(0.013) = 4.987 (24 /2014) (" B4 z A" 1 /2011)
1 ‘s - _
L gat o Aa giall Aadsl) Aa yua aladials Ly 80 aa /o
12011 - A sl R o

V7.8 L oy guy 23 A giall A Ain o pladiudly s
Sol:

1 -
b=7.8 , '8, h=b-a=7.8-8=-0.2
F(x)=—5— ddsda
)= J— )
F(a)= i/_ 2 A b o g
F(a)-J—_ %:%: 0.083 diiall b pa g
F(a+h) = F(a) + hF'(a) Sl

F(7.8) = 2 + (0.083) (—0.2)
~2-0.0166 = 1.9834

sol: )
F(x) T
b=9 , a=8, h=b-a=9-8=1
_ = a1 2 1 a0 s

F(x)=x3=>F (x)—-;x 3 = _33\/F ARG
F(3)=i:1:0,5 A b g

1 1 sien v 3 e s
F8)=—= \/_ mZ—E:—O.OZOB M‘@U‘J’-’
F(a+h) = F(a) + hF'(a) Gl

F(9) = F(8) + hF'(8) (OSRN B ay il
=F(9)=0.5+(1)(—0.0208) = 0.5 —0.0208
=,sF(9) = 0.4792

\/__0792

T,



1/2014

22 (0.1 cm) 4w £y culls (6 €M) W kb Ciuai § S [
Aoy gial) Aaglll Aa saa aladinly A i 3 ) gy #3Ma)) ana

:sol
38N aaa — el aa 3 Sl aaa = (30Ul aaa) s3Uall duas
(s’-ﬂh Gs) ¥
($3al) Apas) £3all paa = v
sl a8 S Jhd Chai =
e 581k il =
A5l Al g =T
v(r) = gnr3 = gn(6)3
b= 6+0.1=6.1
h=b-a=6.1-6=0.1.~.a=6
v = gn(Brz) = 4 mr?
v(r)=v(6)=4n(6%) = 144n
4 85 3 ) guay 3all ana
hv'(a)=h v'(r)
=h v'(6)= 0.1(144 ) = 14. 41t cm?

1 /2015

G Ja g ana da Ao giall Aal) Aia gaa Al ARSI /s
A4S ) (g ghouy Adae 8yl (Jgha ) Lale | Ay 58 gusay il
3.99 cm s glug

Sol:
1
g5 )Y X saclilialus X el =Ly Al aaa

" - . A\ TT
&mjjr\xz()wuad);:
v=§r2y,

'-'y:21‘

1

) = =y
>V = —
b=3.99 a=4,

h=b-a =3.99-4=-0.01
vighyr A

v(a)=2(4)* =2 m=5.33m ) B Gages
Vi@ (@?=7(4)? =4m AW b ag
v(a+h) = v(a) + h.v'(a) s

v(3.99) = 5.3r + (—0.01)(4m)
=5.337r-0.04
=~ 5.297 cm?

¢4 /2012
V63 A 0 ) goy 23 A gial) Aall) A3 jpa AR50l [
sol:

1
fx)=VYx =3 PRI
b=63 , a=64, h=b-a=63-64=-1
e 1 s
F'(x)= _3:i/xT 4didall
F(a)=64 =4 A b g
Fla)= == —=-- = 0.0208 il ;& (ag

33\/? - 33642 T
F(a+h) = F(a) + hF'(a)
F(63) =4 + (—1) (0.0208)

=4-0.01208 = 3.9792

Gl

212012
| g g A sl il i oSy g 5 23
sol:

E:M:W

F(x) =Vx A
b=0.50 , a=0.49, h=b-a=0.50-0.49 =0.01
F'(x)= % Ll
F(0.49)=v0.49 = 0.7 A i g

, b, 1 1 P [
F (0.49)— NTT‘) = —2(0.7) =12 0.714 43l 2 N8 -X
F(a+h) = F(a) + hF'(a) CusHtal

F(0.50) = F(0.49) + hF'(0.49)
= 0.7 + (0.01)(0.714)
= F(0.50)= 0.7 + 0.00714 = 0.70714

\/% =0.70714

1/2013
. dalda g A 485 3 5 guay 33 48 cmM?2 Aialea e [
sol :
(&) Jsh)2= g pall daluaa
A=m? - 48=m? - m=+48
m(x) = Vx Ay
b=48, a=49
h=b—-a =48-49 = -1
m'(x): % Adial
m(a)=v49 = 7 A B gl
mi(@)= ;s = = =0.071 Akl b pag
m(a+h) = m(a) + h.m'(a) sl

m(48) = 7 + (—-1)(0.071)
=>m(0.50)=7—-0.071=6.929 cm
=7.071cm



BB ] r ”m ""|”" [ RS
! gl - St | @ (Rl ralall sl ’
""""""""""

3 /2015 Gl dlia) 1 /2015
37,9 dgw i Uy.a.a.\a%yd\w\uye\mhlw Ao AL Al 2 Al giall Al Ay pladiadly /0

sol: f(x) = Yx = x3 Q) (1.01)5 + 3(1.01)3 + 2
b=7.9 , a=8§, Sol:
h=b-a = 79_8='0'1 o f(x)=x5+33{/x_+2:x5+3x§+2 ay
F(x)=— J—— i) b=1.01 , a=1,
Fla)= 3{/— 5 TR hfb-a =1.01 —11 =0.01
Fla)=—— = - = L = 0,083 ) i gasus | F (=52 + 52 —

J_ et 12 F@)=1+3+2=6 ) b pages

F(ath) = F(a) + hF'(a)
F(7.9) = 2 + (—0.1) (0.083)
=2-0.0083 =1.9917

Csidl)

kil 7 A i) 1 /2016
U gial) dagl) A3n ya aladiudy Ay 0o ) gacy > [

V80 — V80
Sol:
4 11
f)=Vx—Vx=x2-
)
b=80 , a=81, h=b-a=80-81=-1
Fx)=1 ‘;_1 S S s
(x)= X x4 = I
F(a)—\/_ ‘i/_ 9-3=6 A boasm
. 1 "
F = — daiial)
(a) M o pAg
= i ——=0.046
18 108
F(a+h) = F(a) + hF'(a) Sl
F(81) = 6 + (—1) (0.046)
~6—0.046 = 5.954
1/2017
Al Ao Lasiinna (15.6) 7 el gy ) Al 3./
da gial)
Sol:
f(x) = x_Tl )
b=15.6 , a=16, h=b-a=15.6-16=-0.4
-1 -5 .
-1 -1 . .
F(@a)=(16)+ = (2%) A A jag
=2 1=1= 0 5
-5 2
Fla)= 22 (16) = 2 (29)% Mt o g

F (a)——*— - F (a) = E_)F (@)= —0.0078
F(a+h) = F(a) + hF'(a) Osal

F(15.6) = 0.5 + (—0.4) (—0.0078)
=0.54+0.00312 = 0.50312

F'(a)=5a* + 5=

a?

=5+1= 6} cam

F(ath) = F(a) + hF'(a) sl
F(1.01) =6+ (0.01) (6) = 6+ 0.06 = 6.06

2 /2015
X €y 13 AUl g Y R e 2 f(x) = % S
N X
4.01 A 4
Sol:
_1 -
fx)===x72 aa
b=4. 01 a=4,
h=b-a = 4.01 -4=0.01
bl By -1 i s
F(x)=rx2 = T diiial
. -1 il Jiiial
F(a)—ﬁ—m 16 —0.06 ‘uﬁuéf-'
hF'(a) = (0.01).(—0.06)
= —0.0006 Al il ke

Skl g s Al 2 /2015
L 125,06 I 12500 x 5 138 F(x) = Va2 oSt fow
SAIAL o I ) )ahe

Sol:
fx) = \/_2 = x3 ad)a
b=125.06 , a=125,
h=b-a = 125.06 -125=0.06
-1
F'()O:%x? = 332—\& FEAN
Fla)= o= = =0.13 Amda b pag

3%a iz E
hF'(a) = (0.06). (0.13)
= 0.0078 sl yidl fuis



(" Ruki"1/2019)(Jasall dlivd 1 /2017)
VA7 + Y17 Mo sial) Aag) Aa yua alaiiaaly Ay 5 0 ) gusty 2 /s
Sol:

1 1 .

f) =Vvx—Vx=x2+x 4

b=17 , a=16,

h=b-a=17-16=1

Fi(x)=1 '71+1 o1 _ 1 KA
(x)=5x2 +3x S A
Fa)=v16-Y16=4+2=6 4 b jas

o) 111 1 5 o
F(a)-Z\/E TR 32_0.156M|g3u63u
F(a+h) = F(a) + hF'(a) CsHd

F(17) = 6 + (1) (0.156)
=6+0.156 = 6.156

kil z 4 Al 1 /2018

D Lo T 0 A sl gl A0 e Al a0l /-

328
sol: F(x) =3—;§ agja
b=28 , a=27, h=b-a=28-1=1
Flg=x73 = F()= %x_g = - 33;; s
F(27)=% =2=0333 U boam

1 -1 -1

F27)= 33/274 = 3(81) ~ 243

F(a+h) = F(a) + hF'(@)  osid)

F(28) = FQ27) + hF'(27)  (CsMal b () gaill)

= F(28) = 0.333 + (1)(—0.004) = 0.333 — 0.004
> F(28) = 0.329

1 ~
..ﬁ=0.329

=—0.004 AGda) b g

(1/2019)
10 e ld b Chal (o glawy Lo i) Aadld 4y yila L) ghas) [
A 5 3 ) guay paall 32 (2,97 cmm) gt Sl cinal s
¢ Aoy gial) Aol Aia yua aladiuly
Sol:
r = :L\ULM\J\EAL:GJLEMUAJM

h=r

b=297 leta=3

~h=b—a >h=297-3 ~h=-0.03
v =mnr?h

v=nmnrd

v(30) =27n

v = 3nr?

v'(3) =27

v(2.97) = v(3) + hv'(3)
= 27w — (0.03) * 271
=27m —0.81n
= 26.19m cm?

2 /2017
Afall o A 8l j)aka 33 32,06 () 32 ¢ x CoBS I [
fx) =Vx
Sol:
1 -
fx)=Yx=x5 aa
b=32.06 , a=32,

h=b-a = 32.06 -32 = 0.06

-4 s
F'(x)= § X5 4didall

1 1 TR 2 . .
— 80= M“;ﬂmﬁ

-4
- 1 5\5 _ 1 .
FpB2=1(25)7 =11
F(32) = 0.0125
hF'(a) = (0.06). (0.0125)

= 0.0075 ol _pill ylska

kil z A dliul 1 /2017
2 (0.1 cm) 4Saw ¢k cull (8 cm) W sk cuai § 8 [
Aoy gial) Al Aa saa aladinly A i 3 ) gy #3MaY) ana
sol :
4
V= ETET
a=8 ,b=8.1
,h=b—-—a,h=8.1-8=0.1
vir) = gn(3r2) = 4 mrr?
v'(r)=v'(8)=4 m(8?)
- v'(a) = 2567
L 5 B ) gacy 63Ul pxa
s34l aaa=h v’(a)=0.1 * (256m)
= 25.6m cm?

3

e qallal) Jag o (Saa fAd2aMa
() 5 <) a@a-;ﬂhﬁ\ & 88l aaa= £l PEEN
dal) o S o LA il gl (19859 Jang

kil 7 4 Al 2 /2018
V26 +2 A sial) dagl) Al plailiualy g L) Al 2 /s

1 -
Sol: f(x)=3x =a3 FIT
b=26 , a=27,
h=b-a =26 -27 = 1
, 1 .
F(x)= il
) 33aZ
F(a)=327 =3 ) b s
. 1 1 1 s .
Fl(a)= —— = =1 =0.037 &kl b asm
@ 33aZ e

372 27

F(ath) = F(a) + hF'(a)

F(26) = 3 + (0.037) (-1)
=3-0.037
=2.963

S



(2/2019)
xS i) Asal) Ll SISl Ay 555 s 2 [
. (1.99 cm) 4l J5ha

Sol:

6 * 2al g 4s s dalus = daland) dalisdl)
1) f(x) = 6x?
2)&lq=2,hb=199 , h=b—a , h=
1.99-2=-0.01
3) f(a) = 6(2)? = 24
4) f\(x) = 12x
f\a) = 12(2) = 24

f(@)=f(@) +h* f\(a)
=24+ (—0.01)(24)
=24-0.24
= 23.76 cm?
(3/2019)

(8.06) I (8) we xx i 136 £ (x) = Vr? & /s
¢ Ayl ol

Sol:
fx) = Va2
2
f(x) =x3
a=8,b=8.06
h=b-—a=0.06
-1
fleo=2x3 = ="
3x3
= f\(8) = 2 1 = 2 T
3(8)3 3(23)3
> § =~ 0.333
‘;s..usl“ dll lasa Ehf\(a)
=~ (0.06) (g)

= 0.02

(" kil z )& All"1/2019)

V28, V143 shawy daaions [
il il ) 238 ysa alatudly

A 8 5 ) ey dlialine 2a

Sol:
V143 Jelsivadll Jsha 2ai (1
b =143
f) = Vx {a:144}h=—1
f(a) =12
o=z = fE=4
V143 = f(a) + hf \(a)
i =

24

=112 =1195
24

V28 Jiksinaall (e 283 (2
{b=28
a=27
1

2

3(3)

feo) =Vx br=1

f@=3 =f\(a)=

1 1

\ = —
f(a) 3(3)2 27

V28 = f(a) + h* f\(a)
=34+L=31=303
27 27
A=11.953.03

= 36.20 unit?



" Auki" 1/2017

Al ) OIS 1B dlasld b o glug ALl ) alld (g 403 Jag i [
Aall) At aladily A S5 0y eay 4ada 32 2,96 cm (g sba
Ao gial)

Sol:

2r=h=&mJ\J\v=?gai\ r = kil dhal (i

.-.h=2r-:»r=§ b=2.96
v=§nr2h a=3
N _Ty3 _.
v=2(9)%.h >v="h h=-0.04

v=-(3h%) =v="h?
V(@) =v(3) = % (27)=2.25m
V'(a)=v'(3) = g (9)=2.25n
~v(a+h) =v(a) +h.v'(a)
=2.25 7 + (-0.04)(2.25 m)
=225m-0.09

=2.16 Tt cm?

(" A:k"3/2017)

Ao giall daghl) Aa joe Al quean Ay )5 5 gusy 22 [
VEDT!

Sol:

Let f(x) = VxT
b=31,leta=32 =h=b-a
~h=31-32= h= -1

£(32) =%:§: 0.5

fle=—2x7

I __l 5_2__1 i

f(32)==-1@2%F =—1x2
—L—-.0.003

:320

f'3D= fB32)+h. f'(32)
= 0.5+ —1%(—0.003)
= (0.503

("™ 5 agal /2018)(" skl 5445 /2017)

A 0 B ) gecay 2> A glal) Aagll) A ya Aol pladianly [

Tl Gl pa A R g
(3/(0.98)% + (0.98)* +3)
Sol:
3/(0.98)% + (0.98)* +3
3
let f(x)=x + x*+3
Let a=1 ,b= 098

~h=b-a=098-1=h=(-0.02)
f(1)=1§ +1*+3=5

f'(x)= %x_?z + 4x3
f(1)=2+4=46

f(b) = f(@) +h f'(a)
£(0.98)="5 +(-0.02)(4.6)
=5-0.092
= 4908

" Auki" 2/2017

adall Luciia Ly 85 Ao gial) adhl) 408 e Aol ladily aa /o
1
—
V33
Sol:

f(x):%:x_s

b=33,a=32 , h=b—-a =1
3 e 32 FT

f@= f3D) = g==7=05

T o1
f'(x)=-gx o=

5x5
-1 -1

fl@)= f(32) =
5(25)5
fla+h)= f(a) +h.f'(a)
= 0.5 + (1)(~0.003)
= (0.5 —0.003
= (0.497
oa¥) e Y dall ) Jay qallal) (Sas raBiad

-1
=D 0 —0.003



gaae T IH““ [ R
A T
T Al A - S @ M“,@ww‘
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" stk 3/2018 "k kil ¢ s dbl 2/2017
Jlia) 0 ac i y) | K Any yo il ldais = shas (5 ) 5ia /0 Lo 5 5y oy 230 f(x)—x3+3x2+4x+5 S 13) /s

2.97 cm 4eld Jsh (5S) Lavie 4l o @l aaall 2 afacld Joh
Sol:
X = 32 @l) Jgha yn yi
3x = gyl oo
v = zshull (5] sie aaa (i
~v=(x) (x) (3x)
b=2.97,a=3,h =b —a = —0.03
V=3x3
V(@) =v(3)=3(3)3
=3(27) =81
v'(a) = 9x*
v'(a) =v'(3) =9(3)?
=9(9) =81
v v(a+h) = v(a) +h.v'(a)
~v(b) =81+(-0.03)(81)
~v(2.97) =81 -2.43
=~ 78.57 cm®

1/2020
LB 5 ) ey Lk aai b 2a m? leaan 8,8 /0
L Adaw glall dagall dia yue Ay

260m

sol :
r =5 S jld Coal i
4
V=-nrd
3

260m 4 3
=-nr
3 3

~r3=65 =>r= 65
b=65,a=64, h=65—64=1
flx) =3x =>f(x)=x§
fla) = i/_=> fla)=4

f'(x) =

f'x) =

f'(a) =
3(64-)3

f’(a) = 2
3(43)3

v fla+h) = f(a)+hf'(a)

« f(b) =4+ 1(0.02)

=44+ 0.02

= 4.02

/65 = 4.02

_x3

= wIN

=>f(a)———002

Ao giall Zagsl) Aa yie dai s £(1.003)

Sol:
f(x) =x3+3x*+4x+5
b=1.003,a=1, h =b — a =0.003
@ f(1) = P43(1)2+4(1)+5
= 14+3+4+5=13
f'(x) = 3x*+6x+4
f'@)= f'(1) =3(1)*+6(1)+4
=34+6+4=13

fta+h) =f(a) +h f'(a)

~ 13 + (0003).13

=13+ 0.039

= 13.039

" k526452020
).no)}.a.amh(998cm) 48y gl e [
A gial) Aassl) A jae Al aladiily

sol :
x = lall ia U3 i
V= @Sl aas oSl
V(x) = x3 €[9.98,10]
V(10) = (10)3 = 1000 cm?
V'(x) 285" a=10
V'(10) = 3(10)? = 300 p-
V(a+h)=V(a)+hV'(a) o5 998
V(9.98) = 1000 + (=0.02)(300) | h = —0.02
= 1000 — 6 = 994 cm3
3/2020
DMl Ay )85 ) ey 2| Ao giall Aassl) Ada jae pladiuly [
2/(0.97)3 + (0.97)* + 3
sol :
f) = Vxd +x* +3
&l g=1 ,b=097 ,h=b—-a=097-
1=-0.03
fl@=f1)=V3+1*+3=1+14+3=5
f'(x) = Sx_é + 4x3
Q1) = 2(1)‘§+ 41 =2+4="2=2=46
fla+h) = f(a)+hf'(a)
= 5+ (—0.03)(4.6)
~5-0.138

= 4.862



"S4nki"3/2020

4 85 ) geay Wkl Caiai an 84 7 om® Gaaan 38 [
Al ) Gl Al plasindy

sol :
y =23
3

84m=""r" =73 =63
r= 363

1
r(x) = W:xE
a=64,b=063
h=b—a=63—64=-1
r(a) = V64 =4
, 1 =2 1
T(X)=§X3=ﬁ
! ——1 =i=
1"((1)—33 = = 1 0.02

r(a+h) =r(a) + hr'(a)
r(63) = 4 —0.02 = 3.98

" 8ul"2/2020

O I8 ¢ ASaeld jhad (gl (g gl 4SS ) alld (g 5ila Jag jha [
pladialy A B B ) gy 4ada 23 ¢(2.98 cm) (5 ke AS L)
A gl ALl A e donl

sol :
y:L}M\&w‘)\ub)ﬁ
r =l Al jhi Cuai ja
_T. 2
V—3r .y
2
(Y A L4
V—3(2) Ly y—Zr:r—2
V==Cy3 a=h,b=

3
298, h=—0.02
V@ =73)?
=2 27=2=2251
12 4

T

r_T 2
V—4y

V'(3) =2(3)? == = 2.257
Via+h)=V(a) +hV'(a)
= 2.25m + (—0.02)(2.257)
= 2.25m — 0.0457

= 22057 cm3

" Ali"1/2020

L B 5 gy 2o Adas giall Aaill 434 ja0 Al pladiuly [

1
(1.01)5 +3(1.01)3+ 2
sol :

1
(1.01)% + 3(1.01)3 + 2
b=1,01
a=1
h=101-1=0.01

1

f(x) =x5+3x3+2

1
f()=1°+3(1):+2=6

2
D=5 =5 +iZ
x3
fi(1) =5(1)*+—==5+1=6
03

fb) = f(a) +hf'(a)
£(1.01) = 6 + (0.01)(6)
=6+0.06
= 6.06
2/2020
A 8 5 ) ey 3 ¢ A gilal) Aaghl) A jaa aladiadly [
3/(0.98)3 + 2
sol :

fx) =Yx3+2
wadiga=1,b=0.98

h=b—a =>h=0.98—-1=-0.02
f@=Y13+2=1+2=3
f(x)=x%+2

—13 z

f(x)=§x 5
F@=3F=2=06

: fla+h) = f(a@) + h.f'(@)

~3+(-0.02).0.6
~3-0.012

= 3/(0.98)3 +2 ~2.988



AU
T ““
g ! gl W St

1/1998
A el dilaa 5 i Algd (1, 6) <ils 131 /m
ab Sad > f(x) = ax? + (x — b)?
sol:
f=6
- 6=a+(1-b)?
-a+1-2b+ b?
»a—-2b+b*=5.......
ff)=0
- f'(x) =2ax +2(x — b)
[2a+2(1 b) =0]+2

(1)

a=b-1. . (2
(1)@(2)u43~

b-1-2b+b%>=5

>b* —b-6=0

->(b-3)(b+2)=0
b=3-a=3-1=2
b=-2>a=-2-1=-3
f'x)=2a+2 ,a=2
->f'(x)=6>0, a=-3
Sf'(x)=—-4<0 dg
{a=2,b=3} Jallic sens

2 /2000

cuaagx < 1 J< ado F(x) =ax® + bx? + 1 08 4/ [
B x =34y +9x =28 adiwel wagx > 1 JI
a,b,cER 4ad

Sol:

x=3

->y+27=28

—>y:1—>(3,1)u»\.432\.h§.'\

fx)=3-27a+9b=-1...ccc.....(1
-a -9

m= b1 Qagud\dg

f'(x) = 3ax?® + 2bx

- f'(x) =27a+6b

f'3)=m-27a+6b=—

f'(x) =6ax+2b
f'(1)=0-6a+2b=0..(3)

2b=-6a—->b=-3a (2)Udldl i as

27a+ 6(—3a) = -9

- 27a—-18a=-9 ->9a =-9
-a=-1

b=(-3)(-1) =3 (1)dladll i as

- (2)

”" [(OUAIHAwIm
‘M“,q,:‘waw

" a,b ,ceul s sl "dea Ay sl ALia)-6

(626512007 )(2 /1997)
4 a Al dliad f(x) = 3 + ax + ba? Cils 1)) [
As al) AL £ g o o QBB b e 3 (1, 4)
sol: f(x) = 3 + ax + bx?
Sf(1)=3+1+b

-a+b=1.....1)
f'(x) =a+2bx
-0=a+2b
sa=-2b.........(2)

(1) & (2) 2
-2b+b=1

>b=-1->a=2
f”(x)=2b=—2<0:\7,\hn‘5n293\.31.§_'| At o da el ddaiil)

2 /1999
Sy (-2,-2) ARy s f(x) = %3 — ba? + cx QS [
Al aihc ER addax =1 e GO Aaki jal

AP WA il YRPR]

sol:
¢ (~2,-2) € f(®)
- f(-2)=-2,vx =124
- f'(1)=0
—-8—-4b—-2c=-2............(1)
f'(x) =3x*-2bx+c
f'(x) =6x—2b
X f’l(l) — 0
-6—-2b=0
-2b=6-b=3

(1) & (b) 4ad Gag

—8-12 —2c=-2
- —-2c=18 - c=-9
f(x) =x3—-3x%-9x
fl(x)=3x*—6x-9
- [3x2-6x—-9=0]+3
x> -2x-3=0
> x-3)(x+1)=0
x=3, f(3)=27-27-27=-27
OR x=-1,
f(-1)=-1-3+9

=5  (3,-27),(—1,5)k sk
f'(x)=6x—-6
5f(3)=18-6=12>0
fl(-1)=-6-6=-12<0



zJA Aic) 1 /2015 )( S Akl 4 /2014 )(2 /2003)
(3 /2017 )(1 /2016 )(

N\M 3x—-y=7 M‘o&\:ﬂlw
sradlpd iy (2,-1) ¥y =ax? +bx+c

.
fa,bcER phaax == ds dglaa

Sol:
y=ax®*+bx+c

y =2ax+b

3x —y = 7 afivaall Jue

xdaaa — =3
m-= = = 3
ydabu -1

e auicual) Juam iniad) Jua Gl inial) usy pslindd) -
x=2
2ax+b =3
2a(2)+b =3
4a+b=3.........(1)
x:%.uaa;m{dzpyg.wy

2ax+b=0

1

Za(§)+b= 0
a+b=0.......(2)

a+b=0........(2)
+4a+b=3.......()
ZAAL

-3a=-3-a=1

(2) o, Maea b g dadh (g
1+b=0-b=-1
y=x*—x+c =40
Asleat) 58a7(2,-1) Lbiit
-1=22-2+c¢
-1=4-2+c
—-1=24+c—->c=-3

1 /2004

f(x) = 2ax? + b A hade CilS 1Y) [ u
adad 23 dilas i L dlia g€ {-1,0,1, 3} wilsy

Sol:

f'(x) = 4ax
- f'(x) =4a
a=-1

1/2001
u.AE&A.}L@Jf(x) =x3+3x% + bx a\ﬂd\w x| [
e =4 e dlas g e dlgiyx = —2 de Ll

fa, b
Sol:
f'(x) =3x*+2ax+bhb
f[(=2)=0,f4)=0
12-4a+b=0.........(1)
48+8a+b=0.......(2)
> b=-48—-8a (1) S =
12—-4a—-48-8a=0
- —12a =36
-a=-3
- b=-48 + 24 = -24
1/2003
indall (ulaal) Aalaa 33 f(x) = x3 + 3x% — 9x oSil [
ADIES) Adas vie
Sol:
f(x)=3x*+6x-9
f'(x)=6x+6
-6x+6=0-x=-1
>f(-1)=-14+3+9-6=5
(—1, 5) b (et g as) Adaits
>m=f(-1)=3-6-9=-12
(¥ — ¥1) = m(x — xq)oedl) Al
- (-5 =-12(x+1)
y—5=-12x-12
5 12x+y + 7 = 0 Zsthall (uleall dalas
2 /2009

el e y + 9x = 28 adlicad/ S 1/ [
a,b,c€R 4adsa (3,1) Le F(x)=ax® + bx? + 1

Sol:
-a -9

-f3)=1, f3)=m
27a+9b+1=1

-3a+b=0

-b=-3a...... (1D

f'(x) = 3ax?® + 2bx

- f'(x) =27a+6b

f'B)=m
-27a+6b=-9...........(2)
27a—-18a=-9-9a=-9
-a=-1-b=3
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kil z 4 dliwl 1 /2011

F(x)=a-(x — b)* QI iaiad da p dhadi (2, ) <ilS 13 [
tAa al) Al ¢ o (g a, bE Riad 3

F(x)=a-(x — b)* , (2,6) ki ag
6=2-(2 —b)*.errrrrrrrrrrnnns 1)
x=2, F(x)=y=6

F'(x)=4(x—b)?

(2, 6) 4kl Lis F(x)=0 o
{0=-4(2 — b)%} = (-4)
- (2 = b)3 = sl il

gk (1) 4(2) s
6=a-2—-2)*>a=6

. F(x) =6-(x — 2)*

- F'(x) = -4(x - 2)°(1)
F'(x) = —4(x-2)3
->{0=—4x-2)3}+-4

->(x-2)3=0

>x—2=0-x=2
F,(X) - e+ +2

N,n B4 \uaatu

Al dulaa palic Llgd (2, 6) Al -,

kil 7z 8 4lic) 1 /2008 )(2 /2013 )(1 /2012)
(bl z & ALic) 3 /2016 )(css Wl Aicd 1 /2015
e L F(x) = x% + ax? + bx Al o) cuale 130 [

(ki z & 2 /2016 )(3 /2014 )(2 /2004)
(ohi z 5 1/2019)
O & f(x) = ax® — bx? + cx (Aaiall Aalaa 22 [
(1) by W tie (ulaal) Jaa g 4 DI Adals (-] ,4) Aalil)
Sol:
f(x) = ax®—bx?+cx
4 =a(-1)3=b(-1)*+c(-1)
giiath Al i (—1,4 ) Akl
—a—b—-c=4%4...... (D
f'(x) =3ax*—2bx +¢
f"(x) = 6ax —2b
0= 6a(—1) — 2b
—6a—-2b=0 }+ (2)
3a+b=0 ... )
f'(x) =3ax?—2bx +¢
—1=3a(-1)>-2b(-1D +c
3a+2b+c=1 ...... 3
—-a—b—c=4%

el
2a+b=5

+3a+b=0

z okl

—a=5 = a=-5
—-10+b=0 =>b=15
—-154+304+c=1 = c=-14
f(x) = —3x3—15x2 —14x 4

1 /2009

Gaddax = 2 46 dglae s e dilgiy x = —1 o & A(x)=ax?-(x + b) 24N Aaial 4y ja ddadi (1, -2) ilS 13} [m

fa, b

Sol:

f(x)=3x*+2ax+b

f[(-1)=0,f(2)=0
3-2a+b=0.....(l)
12+4a+b=0.....(2)

>b=-12—-4a (1)b o=
3-2a—-12—-4a=0

- —-6a=9
3
sa=—-——
=73
b=-12 4( 3)
>b=-12—-4|—-=
2
= _12+6=—6

94 jal) Akadil) £ 65 (g a, bE Réagd 208
sol:
f)=-2 > -2=a-(1+b)?
—»>-2=a-(1+2b+b?
->-2=a-1-2b-b?
>a-2b—-b*=-1......(1)
ff(1)=0- f'(x) =2ax—-2(x+b)
->[2a-2(1+b)=0]=+2
a=b+1.........2

(1) & (2) 2
b+1-2b-b%=-1
>b*+b-2=0
->Mb+2)b-1)=0
L b =—-2dg
sb=1-a=1+1=2

f'x)=2a-2,a=2

- fll(x) =2>0, (1, —Z)K:AAA Lg‘)g_.élﬂl_y



(3 /2016 ) (il g 4 diwl 1 /2012
F(x)=3x? — x° + ¢ A Aaial dlaa 5 jiua Algd Jiad 6 ilS A/ om
AN A (B iniall (ulas Adlaa 33 o ¢ € R da 298
sol: F(x)=3x> —x3+¢
y=6 O o) Wall ddaa 5 s dls Jiai 6
oY) Alidall e Wani x (x, 6) Al -,

F’(x)=6x-3x*
(0=6x-3x%) + 3
=>2x—x*=0
5x2-x)=0=>x=0,x=2
£(0) =6 — 6x
Sf'(0)=6-0=6>0
f'2)=6-12=-6<0
(0.6) s el &gl dkati & € f(x)

6=0-0+6>c=6

= f(x)=3x2-x3+6

f'(x) = 6x — 3x?
= f"'(x) =6—-6x
6-6x=0

>6x=6>x=1
fH)=3-1+6=8 = (1,8) i » il

A+ ]

(1,8) D&y ik -,

F'(x)=6x-3x2

(1,8) ¥ (abaall Ja

W F(D)=6(1)-3(1)2 > F'(1) =3= (1,8) & oslaadl Jua
L)

y — yi=m(X-X1)
y - 8=3(x-1)
>y —8=3x-3 = 3x—y+5=0 Lshal suleal) e

A oabaal) Aiaa -,

3 /2018
A GO Ak f(x) = x3 — ax? + bx + 3 Al cils 13 /e
Osilidall g b Aad 33, (1,8) Akl
sol: f(x)=x3>—ax*+bx+3
olél Ak (1, 8)
Aol Faia ghaie,
8=1-a+b+3
8-4=-a+b ->-a+b=4... 1)
f(x)=3x*-2ax+b - f'(x)=6x—2a
fla)=0 Lex=1
0=6-2a

6
2a=26 ca=y -a=3

b s (1) & s
—-a+b=4
-3+b=4 ->b=4+4+3 ~b=7

12017 )( A2 z & 4Ll 1 /2016 )(1 /2015 )(3 /2012)
(2/2019) (" 2xki"1/2019)(" s 2"
Vx> 1 St F sy F(x)=ax® + bx? + cx o813 /s
b 228 (1, 5) (A Llaa palic gt A F Ay vx < 1 Ldsay
fa,b,c € R <l

Sol:
f(x) = ax® + bx? + cx
=0 AV <] diney x> 150k

f'(x) =3ax?+2bx + ¢
f"(x) = 6ax + 2b
0=6a(1)+2b - [0=6a+2b]=+2
0=3a+b ...
flxX)=0 & (=1,5) Ulse cabe 4l
0=3a(-1)?+2b(-D +¢
0=3a-2b+c......(2)
A paid 5 (=1, 5) ikl
5=a(-1)3%+b(-1)%+c(-1)

) S (il A [ = O 3
0=3a—-2b+c ...... (2)
S5=—-a+b—-c ...... 3
eall

5=2a-b...... 4)
5=2a-b ...... 4)
0=3a+b ...... (D

el
5=5a% - a=1

(1) @) Aalas & g 4af (g
0=81)+h - b=-

(3) e B b, a pasm
5=-14+(-3)-c
5=-1-3-¢c - 5=—-4-c¢
c=—4-5=-9
(3/2019)(1 /2013)
YF Aol e pn Fr)=x" >, a€Rx# 0 &/
Aolaa alie 4y dllias
F(x)=x2—$,x;atO:aF(x):xZ—ax‘1
F(x)=2x+ax2=>F(x)=2x+ fz = Zx;;a

_2x3+a
=—

=>8=-2x="=
T2 T2

” — 2a
= F'(x) =2-2ax 3 = 2-3

22x3+a=0 =22x3=-a

F(3—_a)_2 2a -2 2(;

2 3[-a.3 —=

7 2

3[|-a 4a *
F( ?)=2+7=6>0 4'.‘93‘
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("duasall Aliwi™1 /2017 )(2 /2014
("hil 7z S A1 /2017)
JSosy g(x)=1-12x s F(x)=ax3 + bx? + cx (& 13 [
(oA O3 Ak Al il g AN Ada die lulaia g 9 F (e
a, b, c€ R <l il dah 2 (1,-11)
sol: F(x)=ax3 + bx% + cx (1, -11) Akl (yia g
-11=a(1)3 + b(1)? + c(1)
3 a+ bt c=-11 (1)
g'(x)=-12 s g(x)=1-12x
-12  xddee—

(adiaaally (ulaall Ja

-12=——— = T (y+12x =1) deall syl ¢S
(1, -11) il xie F7(X) = cubaa) J1a

F'(x) = 3ax? + 2bx + ¢

F(x)=-12 2 (1,-11)

—12 =3a(1)2 + 2b(1) + ¢

=>3a+2b+c=-12 (2)

tat+b+c=+11 1)
cAhk

2a+b= -1 3)

F'(x) = 6ax + 2b
SF(x) =02 (1,-11)
0==6a(1l) + 2b = (6a + 2b=0) =+ (2)

3a+b=0 4)
f2a+tb=+1 3)
f
sa=1

~3a+b=0—4)=>31)+b=0=b=-3
a+b+c=-11 1)
>1+(-3)+c=-11 > c=-9

gUA dlivl 2 /2017 )(hl g 4 Aic) 2 /2015 )(2 /2015)
(1/2019)( A
8 s sbed Lidaa paie Ll F(x)= ax® + 3x% + c Aall g8 13 /s
?mc&.&éd@éx:] Ao D) ddadi g
Sol: Fx)= ax®> +3x>+c , F(x)=0
F'(x)=3 ax® + 6x
F'(x) = 6ax+6 x=1 & F'x)=0
0=6a(l)+6 > 6a=-6>a=-1
W Fx)=-x3+3x*+¢
V=8 & 8 st Llaa palic Llgi
oY) ABLEA (e Wi x (X, 8) (B oaliell Algdl) Ak -
F'(x)=-3x*+6x, (0 =-3x%+ 6x) + (-3)
2-2x=0=>x(x-2)=0

2>5x=0 x—-2=0>x=2
F(X) <" O++++ +++2 -----mm- -
/V \
Al Adaa alic 44lgd (2, 8) kil |-,
¢ Aad sy A 3 (2, 8) Aalill (2 gad
8=-8+12+c =c=4

1/2014
Jqanagx < 1J9 s F(x) =ax3 + bax? + ¢ Q81 [
Ly x =33 y 4 9x = 28 aseal) uaggx > 1
(s) a,b,c€R
(Jhi) z A 2 /2018)("dwsall"3 /2017 )(1 /2017
(" Axki"2/2019)

[x:x < 1] J8 e F(x) =ax® + bx? + ¢ A Jala G813 [
dhaiil) Moy + 9x = 28 aiesal) (uagg [x: x > 1] J8 anay
a,b,c€ R &dxn (3,1)
Sol:
x=3-y+27=28
S>y=1-(3,1)uks ki

fX)=1-27a+9b+c=1.........(1
S =0
ES=— == — v |
m b T 9 pivuall Jao

f'(x) = 3ax? + 2bx
- f'(x) =27a+ 6b

f'(3)=m-27a+6b=-9....(2)
f"(x) = 6ax +2b
f'1)=0-6a+2b=0........(3)

2b = —-6a

- b=-3a (2)dLd S oA

27a+ 6(—3a) = -9

- 27a—18a = -9
-9a=-9-a=-1

b=(-3)(—1) =3 (1)ihledl 8 np
—274+274+c=1-c=1

1/2018
raiall (uay 3x—-y=7 ?.-.‘T‘M‘OLS‘:"/LH
Sie ddas g e i d cilsy (2,-1) ey = ax? + bx + ¢
fa,b,cER pfax=75
sol: y =ax*+bx+c
Al inia Giate (e AkE(2, —1)
1=4a+2b+ ¢ (1)
f’(x):M(—M\MMN\ aday
3x —y = 7 sl dse

xddbs— -3
= =—=3
yd,o\.u -1
f'(x)=2ax+b
->f'(2)=4a+b
c4a+b=3 ... (2)
F(xX) =0 « Are g sia g piniall
0=10a+bh.........3)
F3=F4a*h........(2

Al

—3:6a—>a:—E

-1
tb=-10s——b=+5

[l [



2 /2018 2 /2017

(i Ao alie 4l Ak f(x) = 3x — x° 4 ¢ Aall il 13 /o adedan A Fo)=x2 -2 acRx#0 oS/
A Ak wie Gulaal) Uilea 33 o5 ¢ 23 cilisad) | saal . . . . ;
' "‘ PEESTR YF A ) o S xS oDl A i A ) ke

sol: f(x)=3x—-x3+¢c ) e
f()=[3-3x=0+3 Al jalie g3 A

1-x22=0 sol:
x=1 e AR Fx)=x*+2, x#0=F(x) =x%+ax!

x=-1 < v x
\ / \ F® =2x—ax?2=F"'(x) =2x +ax3

& a1 L;ALD'] 2a
Cilisaad|  gaad palis Liigilh: f'(x)=2 +F =>f'(x)=0

2y =0 - (1,0) Ulaall Flgiagal 2a
fx)=3x—-x3+c 2+— x=1
-0=31)-(1)3%+c »c=-2 xZa
fO0) =3x—x° ~2 2+— >2a=-2 -a=-1
f'(x) =3 -3 D3
> () =—6x=0 +++++++ —————— 1
x=0 -y=-2 f(x)=x* -~

) 4830, ~2) \/ /\ —>f(x)—2x+—

m = f'(0) =3 oled e

y—yi=m(x —xq) [2x+——0] (x?)
y+2=3x-0)

- y+2=3x 2X +1=0
3x—y—2=0 ol ilas ->2x3=-1

Ale




2 T
y;&_

4 ! el s s

" [ A
M‘M‘waw‘

(" Ruki" 3/2019)("dasall ALinl"2 /2017) " kil g A A1 /2018

y=x3 + ax? + bx Al Hadal 498 S a, b G Had e fos
B alx =2 2 ddaa g uadilgiyx = —1 2 Llas alic 4l
fida g o)) DAY Adads

A alal da a (-1,5) Adabil) cilS 131 /o
Cul i) ad aa, x=1 Ao M Als Wally f(x) = ax3 + bx? + cx
s al) ALl £ o5 Al ab ,c € R

. a3 2
sol: y=x* + ax® + bx sol: f(x) = ax® + bx* + cx

>% = 3x2 4 2ax + b ia ik (—1,5) @
ax p LA ina (ghas,
=12 5=a(-1)3+b(-1)% + c(-1)
dx 5=—-a+b-c.....(1)
f'(x) =3ax* +2bx + ¢
a=3x2+2ax+b f(-1)=3a-2b+c —3a-2b+c=0....(2)
— 2(_1)2 _ 5=-a+b-c.....(1)
=0=3(-1)"+2a(-D+b 0=3a-2b+c....(2)
atb=-3 — (1) ol
o W _ Qg 5=2a—b.....3)
x_Zm-dx_OuSl F'(1) = 0 « x=1xc AN Uaks i f Al o Lay
0=3(4)+2a(2)+b 7(x) = 6ax + 2b
> 4g+b=-12 2) f'(1)=6a+2b - 6a+2b=0]=2
_ ' 3a+b=0...cvceeen.. (4)
+2aFbh=43 — (]) D 1453 cpitnal oy
z okl 2a-b=5...... (3)
. _-9_-3 3a+b=0......(4)
6a=-9 > a=—=- pals
b st ey Cpilibaall (gas) 3 i sas 5a=5]+5 —a=1 (3)d diaablpapn
-3 . 2—-b=5 ->b=-—
-2a+b=-3 :-2(7)+b=—3 (1) gd, Aslas o by @ (e pagad
3+b=-3 :)b:3-6 —4-c¢=5->-4-5=¢c »2c=-9
.-.y=x3—zx2—6x A Al Al ¢ o 4d el
d f'(x)=3x>*—6x—9
Y =3x2—3x—6 x=-1 «(-15)
dx 1
2 B 5 o = ot T ) [
= dy=6x—3

dx? < —>

= 0=6x-3 / \
3
6

173 3/1 2 1 1 3 L&wﬁa:\ﬂwm}(-1 ,S)W\
2 2 \2 2 8 8
1-3-24 _ —-26 _ -13

8 8 4 ————=- + 4+ ++

A
v

1 s . e
(xox >3} ey
i ki (2 22y il -
2" 4



" Al s 165 12019

il f(x) = 2% + ax? + bx + ¢ SN [oa
JS A Lab (1,22) die NI Ak x=4 die 4 A
fa,b,c ER
Sol:
f(x)=x3+ax®*+bx+c

odle ) Alalaall 583 (1,22)
(13 +a(1)?+b(1) +c =22

a+b+c=21........(0)
f'(x)=3x2+2ax+h
ffW=0

3(4)*+2a(4)+b=0
484+ 8a+b=0
8a+b=-48.............(2)
f'(x) =6x+2a
f'la)=0
6(1) + 2a
2a=-6
-a=-3
() S as
8(—-3)+b=-48
—24+b=-24
- b=-24
Jasib, a ad o8 (1) o sl
-3-244+c=21
-c=48

¢4¢4i /2019

a€ysb€eEREA f(x)=ax?+bx+ 6o

o) cale 13 @ dad an (—1,4)
bala fANM (2 dpasa FANN (1

sol :

f(x)=ax*+bx+6

f'(x)=2ax+b

f'(x) =2a

a=-—1luie

Fr)=2+(-1)=-2<0 >imefa

a=4Lic

Fr)=2+(4)=8>0 —imf-

Jall 4,06 48y )k

f(x)=ax*+bx+6

f'(x)=2ax+b

f'(x) =2a

' ()il
2a<0 -a<0
~a=-—1

Laaa f A (1

a€{—1,4}N
5k f AN (2
~f'(x)>0
2a>0 ->a>0
ca=4 a€{-1,4}Y



<
D R a N H |‘ ““
! gl S Sk

" SAuk saeai 2018

S yea a—ﬂe—' @B-Nﬂ u‘SJ (2,-1) il xie y=ax®+bx+c
abc € R ulsll ad aa(x=5) die ddae

Sol:
y=ax?>+bx+c
—1=a(2)*+b(2)+¢
1-=4a+2b+c...... (1)
X=5 e didas (5 jra 4l Al
y' =2ax+b
0=2a(5)+b
y ' =10a+b.......(2)

y=ax’+bx+c Haidl e 3x — y =9 asiudl
‘;\ud\dyzﬁﬂud\d:\.a
a;:ud\dy:‘?“:ﬁ:g

-1

3=2ax+b

3=2a(2) +b
3=4a+b 3
Lol 3 e 2 Ja
0=10a +b
+3=+4a+b

X=2 dic

gkl

-3=6an:>a=%3n:>a=_71

352 4ddenig (asai

3=4a+b

3=4(7)+b=3=-2+b=b=3+3
b=5

czlaiy 1 daa g b (s

-1=4a +2b+c

-1:4(‘71)+2(5) +C

~1=-2+10+¢

-1=8+4+c=>c=-1-8

c=-9

”" [(OUAIHAwIm
‘,Lﬁu\‘,q...s‘yaw

(" skl = jla Al 1/2019)
pfiaall s f(x) = %% — 3X% 4 4 <l N fe
niall Q) Ay & lulaie 2x +ay =54 3b
a,b €R » f(x)
Sol:

aianall Alalae o Fulaia f(5) I - aaal
0 = 4l A iy 3 Ak Lgd £ () AN
fA(x) =3x% —6x
fNx)=6x-6
-6x—6=0
56(x—1)=0->x=+1
@l dday = 1 e
f=1-3M)+4=2 (1,2) Dulaki
M\Ma\uéﬁ(l,z)
2x+ay=5+3b
2(1) +a(2) =5+3b

Jaall i Ll oianl Alilaa g Aulas £ ()

x =1 e f(x) A Ak = uleall diike
f\(x) = 3x% — 6x
2x+ay=5+3b
ay=5+4+3b—2x

__ 5+3b-2x

Aatly (i g 2al s (g



(2/2020) ( " Anki" Rl 7 A dliu) 1/2017)

Ll Aati Al ¢ f(x) =ax® +bx?+cx ilS 1Y) fu
x=1 e i 4hli Aall (S g (-1,5) A dalaa alic
ab,c € Ry adiy

)

Sol:
f(x) = ax® +bx*+cx
= f'(x) = 3ax? + 2bx +c
(-1,5) (A dlaa palic Llgs A -
3a(-1)% +2b(-1) +c= 0
3a-2b+c=0______ 1
f"(x) =6ax+2b
X=1 die D) dkis Ayal
[6a(1) +2b =0] = 2
=>3a+b=0
~b=-3a 2
dabial Lgilalaa (383 o, Allall 4155 (-1,5)
5=a(-1)% +b(-1)? + ¢(-1)
5=-a+b-c 3
3a-2b +c=0
-a+b-c=5 el

2a-b =5

2a-(-3a)=5
= 2a +3a =5
= 5a =5

> a=1

b= -3

555 = il 8% ¢
o 9 =—c

=>c =-9
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"0l ay "Jgs A gl ALiuNI-T

1 /1997

e " cpat b e o
F@):h AN Ania pe ) Jualil] B il glaa aladiady [

Sol: , , .
1 x°+1)%(4) —4x(2)(x~ +1)(2x
$ ) st

) U'JJM & C"‘ (2 _ 4(x2 + 1)2 _ 16x2(x2 + 1)

0—x2+1=>x —1=0=>x2=1>x=+1 - (x% + 1)
) ga gl (1, 0) (-1, 0) QUED ., gy = E LA 44— 16¢7]
0= AR R
0)%+1 4 1257 ‘122

Clilall pe il (0, -1) Al ., | = F(x) =
Vx ERI(—x)ER : BU3
(-0)2-1 _ x*-1

0=
@+ (Z+1)p
50=4—-12x2=>12x> =4

F(=x) = (0241 x2+1 = F(x) = 42 = i
= Aakall g Ja 5kl A iz i
(gisadl) ABLA silaall diaal) ciladivali(4 | = x2 = 3 Ay S
x%+10 3 . ,
Gae ‘5:‘1*‘ REYYR KK 1 3 1 -3 1
s yxt+y=xt-1 ) s daal FCR =1 T
V= 2+1 y y & = §+ 3
2 X my=y (—i,—l) adasil)
X% (1-y)=y+1 YE
y+1 1, 2
=>XZ=—,1—y=0=)y=1 i - 3_:_12_1 i _l )
1-y F(ﬁ) S+ 2 2 («/5’ )

y=1 L s x Jead
oyl Y gdlad) Al
5

s oy FPHD(2x)-(x*-1)(2x) | — .
=

_2x3+2x—2x + 2x 4x

3
Z+ D2 (2 + 1) - U L

xix>—= }j{X X <

f}a@mF
(G ot sF

——————— D +++++++ L_a)s.\\\_tlas.\(F ) (F,——)ul_d:ml\-

»
»

4
L iold i
A

A

A e =]
x>0) swie P | T TTTTTTTT T
{(x:x<0} Siailia F < N / R
Wb s prmBlet (0, -1) 25 (-1, 0] /%ml
[ (-1 1 1




(1 /2007 ) (5245 /2006 )(1/1999)
F(x)=x3 — 3x Al Jaia auyl Jaliil) 8 clila glaa aladinly /

Sol: .

R = il Jlae el 1 L rll+-.-+++++ ?

Oagaal ga g (2 N i
ifx=0-y=0, ify=0 /\
>x3-3x=0->x(x2-3)=0 o U
»x=00R x2=3->x=1/3 {x:x € Ry x < 0} _sidlly apome 4013
(0,0) ,(v3,0),(=V3,0)0m) ¢y saal) g odalid Llis (Cxx € Ryx > 035 sl s ke il

Vx ERI(-x)ER : L3 ' SR

F(-x)=(—x)® - 3(—x) = —x® +3x = —(a® - 3x) = —F(x) (0,0) <) s

Seaty) Abads Jga 5 laLita Adfal)
Al Cad A Y 2 65 Y Apdlaa) claiiual) (4

i) (5
F'(x)=3x*-3
=3x2-3=0-3x2=3
Sxt=1-x=+1 (1,-2)
F) = (1)} -3(1) = -2  Ada¥l Al & jagiF(-1) e
=(-1)3-3(-1) =2
x<-1 (-1,1) x>1

tt++t+—l-———— 1 +++++++ (—v3,0) (0.0} (V3,0

/ \ / : o

{x:x € R; x > 1} 3_5lb sl jie dll)
{x:x € R;x < —1} 5l sa) jia Al
{x:x € R;x € (—1, 1)}l Lailita Alll)

(—1,2) ke e, (1, —2) s e
Fx)=6x->6x=0->x=0
F(0)=6(0) &bl A 2 jagud
(0 ,0) dasdpe i) dhaii

x<0 x>0



gaae T I‘ ”m Jlal({ '|”|| [ ==
J "J\.a:hﬂ -\.’\:- a\.,..d\ @ M\M‘yéu‘
""""""""""
(245 /2014 )(2/2013 )( 5245 /2008 (420 z A 1 /2007 )(1 /2006 )(1 /2000
F(x)=x5 Al inia aus 5l Jualiil] b Slila shaa aladiady /
Sol: i ‘
R =4l Jiae sl | dac e Jalis
Orosaal) g el (21 | (x,y)
Glsad) aa adallis 4k (0, 0) Al -, (-1,-1)
0=x°=>x=0 (0.0)
. . (1,1)
cililiall gaa aa adali Ak (0, 0) Akl -,
f(0)= (0)5 =0
B (3
f(-x)= (—%)° = —x° = —f (%) (g
) A5 Jgn 5 5 AN -, | (1.1)
L Cocad AN (Y 2265 Y Jabidlaall (4
cllgd (5 |
F'(x) = 5x* = 0 = 5x*
5x{=0=2x=0
F(0)=(0)°=0
(0, 0) i -,
+ 4+ + +++D+++++++) {.1'_1}

N
23/

{x: x>0}, {x: x<0} 43 5e
Jaih 4y 2 AL3 (0, 0) Aaddl) -,
F'(%)=20x3 = 0 = 2043
>x2=0=>x=0

F(0)=(0)°=0

__________ T T

N
>

wis ) VE
(0, 0) sl -,

{x: x <0} S4a F

{x: x>0} Asx F

B Ak (0, 0) A -,



Sol:
R = 4all Jlaa ag) (1
Crugaall g adaldnl) (2
ifx=0-y=1,
ify=0-x*-1)2=0
>x*-1)=0
¥=1-x=+1
(0,1),(=1,0), (1,0) sl iy saall go alisl) Llss
B (3
F(-x)=(—x)*-2(—x)?+1=x*-2x2+1=F(x)
- allall jsaa g sBlita adal)
A Connd A Y 2265 Y /A M) ciladiiaal) (4

bl (5
F'(x)=4x3 — 4x
=24x3—4x=0
-4x(x?-1)=0
>x=0-f(0)=1
or x=1-f0)=0
orx=-1 -f(-1)=0
(0,1),(—1,0),(1,0)%> ~ bl
x<-1 (-10) (01 x>1
————— -1 +++H-————=(D++++-

N\
A\ 4

{x:x € R; x > 1} 5l sl yia A1l
{x:x € R;x < —1} 55l ) e Al
{x:x € R;x € (—1,0)} 5_5dlly 5 jia Al
{x:x € R;x € (0,1) )58l dailiie i)

(0, 1) b ales, (=1, 0)smm Ales, (1, 0) s imn Al
F(x)=12x2-4=0 —>12x* =4

—>x2:1 —>x:+i
3 RE
1 1 2 4 -1 1
f(ﬁ)=6‘§+1=6' <ﬁ>_6‘§+1=§
++++++<_—1>—————(i>+++++++
< \/§ \/§ >

2 /2000
F(x)= (x? — 1)% Al Jisia g Jualéil) 8 lila slas pladinly /o

{x:xER;xE (%;,%)}3)3“\-.\4-}-\;46 aa
1 “1y e . e s
{x.xeR,x>ﬁ},{x.xeR,x<ﬁ}uyys5\.,voyudm\

1
(—

), ) o A
V3 39

\/—




Sol:
R =4l e s s)(1
&W\@c&lﬁﬂ\ 2
ifx: 0 - y= 0 ,

if y=0-x3+3x2=0
->x*(x+3)=0
¥*=0->x=0,x=-3
(0,0), (=3,0) cnilaa¥l () saell o alalidh Llis
8- FINK]
vx ER3I(—x)ER
F(-x)=(—x)3 + 3(—x)? = —x3 + 3x2
= —(—x3 - 3x?%) # F(x) Jhliamgny¥
A Cocad A Y 39 63 Y /M) Cilagiioal)(4

gl (5

F'(x)=3x% + 6x

=>3x2+6x=0
-3x(x+2)=0
»x=0->f(0)=0, or x=-2

> f(-2)=-8+12=14
(0,0), (~2,4)is = bl

x< -2 (-2,0) x>0

LI ) e — (0)+HH++++++++

P 7

{x:x € R; x > 0} 5_lly s yia A1l

{x:x € R;x < —2} 5l 53 e Al

{x:x € R;x € (—2,0) )5l Lailite ll)
(=2,4) ke 3, (0, 0) s sroa Al

F(x)=6x+6 >6x+6=0 >x=-1

F(-1)=2 Lt D b (o gas

(-1,2) adipe MLy 4bii

2 /2001

————————— -l ++++++++++

Ny,
7

&
N

(U

{x:x € R;x < —1}8b s Al
{x:x € R;x > —1} 0l 5 jaie dllll

(-1,2) & ddags

-2, 4}

[-1.d]




1 /2002

Sol: ; .T
R =4dall Jlawe a1
Crusaal) e glil) (2
ifx=0-y=-3 i
Jify=0-x2-2x-3=0 , (
- x-3)x+1)=0 \ .
>x=3 OR x=-1 f
(0,-3),(3,0), (=1,0) Ca8la¥l ¢y small o il Ll
2 ) & 1-_']-'3] A
Vx ERI(—x)ER < ; >
F(-x)=(—x)2 — 2(—X) — 3 = x2 + 2x — 3 # —F(x) |
> Ay ' {
L ot A0 Y 20 68 Y /A3 claiinal) (4 .
cblgd (5 ol I\
F'(x)=2x— 2 '
-2x-2=0 4
-x=1 (14

-F(1)=1-2-3=-4
(1,-4) Lo b/
x< -2 x> -2
M+++++++++

»

et

{x:x € R; x > 1} 5l 51yl yia Al
{x:x € R; x < 1)L Lailine Al
(1, —4)idse s prn g Ak

F'x)=2 >0
GBI Jali 4 65 Y g Ll JS (8 5 e A1)




= (ITITHTHE | |
AL [Im

[[TTLILIIEErED
< ”" L e
l o “X
T Al - a\::..d\

‘,.Luh..J" | gradall pualuall =

s34 12005

Sol: 1 "
4 B o o B o e B () el WAV RN N B SR
R =4l Jaa éuj (] < ( \/§) (\/5) >

Crosaall g adaldil) (2
ifx=0-y=0
Jify=0 -xt—2x?=0

->x2(x*-2)=0
Sx=0x2=2 >x=1+V2
(0,0),(v2,0),(—VZ2,0) cadhaa¥ oy small s el Ll
B (3

-1 1.,. .. “
{x.x ER;x € (ﬁ'ﬁ)} b)ﬂﬂ-\‘hmd\ﬂ\

Vx €ERI(-x)ER {x:xER-x>%} {x'xER'x<_T;}Q§)3ﬂbBJAAZ\JN\

F(-x)=(—x)* — 2(—x)? = x* — 2x* = F(x) e
- allall jsaa g sBlita adal) \/— 9) (? _) Gk i
L Connd A Y 3265 Y /A M) clagiial) (4
bl (5
F'(x)=4x3 — 4x |
=>4x3—4x=0
->4x(x*-1)=0
>x=0 |
Llay) sl 4 g2
f(0) =1
ORX=1
- F(1)=-1 S | = i £
OR X=-1 [ £1 % .
-F(-1)=-1 ORX=1 - F(-1)= -1 SiE | )
0,0),(-1,-1),(1,-1) s x b L i ! A
x<-1 (-1,0) (0,1) x>1 3 9} \ {\-"i 9
;———( 1)++++(0)————(1)+++++ / | \

~ O |

{x:x € R; x > 1} 5_53L s e allall J
{x:x € R; x < — 1}l dailiie Alll)

{x:x € R;x € (—1,0) )5l 5y yia )

{x:x € R; x € (0,1)}5_rills Lailita A1)

(-1, 1) ruaiile, (1, —1) s sia 1egi(0, 0) abae Al

F'(x)=12x*-4=0

12x2 =4 - x? 1 1
d X® = e = — =
37TER
1. 1 2 -5
Fp=3—2=2 ohatidi s
1.1 _2_-5
F(_\/_§_9 3_9

1 -5 1 [T
(\/_g’?)’( \/—; )4"""!)" i) adi



Sol:

R = aall Jlaw augl(1
Cragaall g BT (2
0=(x+2) (x — 1)?
= either (x+1)=0 = x = -2
Clied) o ol (-2, 0) AED) -,
Or(x—1)?2=x-1=0=>x=1
i) o @il (1, 0) Al -,

F0)=(0+2)(0-1)?=2
Claball jgaa pa alii (0, 2) Adaddl |-,
vx ERI(—x)ER :Bu 3
F(-x)=(-x+2) (—x — 1)% # F(x)
alaball jgaa Joa 3 dalita Cud aa
F(x) # —F(x) =
Jua¥) A J g 5 jliliia Cud A -,
Hppaad Cunad A O 2255 Y /pilanal) ilagiionall(4

5
F'(x)= (x +2)[2(x - D(D)] + (x - 1)*(1)2 ;
x+2)x-1)+(x-1)?
SFXxX)=x—-1D[2x+4+x—-1]
=x-1)Bx+3)=0=x—-1)3x+3)
either x-1=0=>x=1,0r(3x+3)=0
>3x=-3>x=-1
F(-1)=(-1+2)(-1-1)*=1(4) = 4
(1,4) L.
F1)=(1+2)(1-1)2=3(0)=0 (1,0) 4.,
U HE U HE U TR, BT R O
= .a-'/ e \ —."J-/

{x:x>1}, {x: x <-1} Hézlide F
(-1,1) P Lailia F

ANl Adaa akie Llgs (-1,4) e,

AW ddas g puadiys (1,0)  Amad

(1 /2008 )(1 /2005)
F(x)= (x2) (x — 1)% Al faie ans ) Jualil] 8 il glaa aladinly /s

FFx)=(x-1)(3)+(B3x+3)(1)=3x-3+3x+3
AFX)=6x=20=6x=2>x=0
F(0)= (0+2) (0 — 1)?

=2(1) =2

Al A A (gl (0, 2) Adaddl -,

——0 +++++++

A

v

{x:x € R; x < 0)}5 5l asaas A1)
{x:x € R;x > 0} 58l 5 jaia |

) ddags (0, 2) iaadll -

-1.4)

(0. 2

A

v




‘ ”IIII"'IIII
)

A, A AR

AR AR (5955

L3 -~ < gy — — -~ - - - - - —————————=—
W

1 /2006
F(x)=x3 — 3x + 2 A Jsie an ) Jualdill 3 il glas aladiads /o

Sol: {x:x € R; x < 0}l Laae A1)

R =4l Jlaw aasl (1 -
: ; 5 5l s yaie 21l
Crssaall g adalisl) (2 {x:x € R;x > 0} il s i

ifx=0->y=2, (0, 2) Dl ddas
ify=0-x3-3x+2=0

S>x+2)(x—-1)?% =0

-x=-20Rx=1 M
(0,2) ,(=2,0),(1,0)cdlas ¢ saall g pdaliill Ll e |

vx ER3I(-x)ER 2 BU (3 £
F(-x)= (—x)3—x+2 = —x% +3x + 2 ; \
=—(x%-3x-2) # —F(x) ,.-": ) l
Q\.\Luf\ S5 dJa ¥y Jua¥) Adaki fba 3 Blika & A\l - (02} b /
A ol A1) Y 22 65 Y ilaal) Clasical) (4 ! j /
clel (5| e—f S
F'(x)=3x*-3 1200 (1.0)
=>3x2-3=0 J
-3x2=3

sxt=1-x=4+1

F) = 1P -3 +2=0 Loy b asmi
F-D=(-1)3%-3(-1)+2=4

x<-1 (-1,1) x>1
++++++-1--————— 1+ + + i

Y ¢

{x:x € R; x > 1} 5l sl yia A1l
{x:x € R;x < —1} 55l 53 e Al
{x:x € R;x € (—1,1) sl Luailite )
(—1,4) ke U, (1, 0) s som
F'(x)= 6x
-6x=0->x=0
F(0)=6(0) 4la¥) A 3 o
(0 ,0) Ao ya D& Adas
x<0 x>0

——————— 0 ++++++

‘Lm U | @m‘ ) -




Sol:

if x

ify=0 (Sese

#»®

J-iaé =4.ha..1"5 ‘au‘ A x=0

AJall Jia sl (1
R/{-1} =l Joa gl -,
Gusaall g i) (2

vVx ERI(—x)eR A (3

aalld L ally ¥ (-1)aaad) 8 AN Pl ) el (1) O Las
i) Adaki pa ¥ g clabiall gaa pa ¥ LI
i) claiiall(4

X=—1 gasadl glaall | y=0 &Y giaal)
alldl(s
_1 -« "
! = da ja Llds 44
[0 =g # 0fentiiamdy
Pt (D-==----- :
{x:x € R; x > 1}5_lL dailite A1)
{x:x € R; x < —1}5_ll duailiie A1)
x+1)%0)+1[2(x+1 2
ey = EEDLO £ 120G g2y )
x+1) (x+1)
O} Bl aa g5 Y 4 g
x<0 x>0
——————— 0 ++++++
> Al daidal) 5 Ll

A

{x:x € R;x > —1}5_8L Lnsa Al

{x:x € R;x < —1}5_l 5 jaie dllll

(Bl 7 & ALiad 2014 )24 /2009)

=1




gaae T IH”” [ S
7 sl - Bl @ M“,@ww
--------------------

(3 /2015 )(1 /2011)
F(x)=6x—x3 Al st an ) Jualail) 8 il slae aladinly /o
Sol:

R =4l Jae sl 1

Crusaall e i) (2
0=6x-x3 > x(6 —x?) =0
either x=0 0,0)  Adaaill -,
or 6—x%=0
=>x2=6
= x=1V6, (V6,0),(—V6,0)  chkii .,

QM\ é‘ &hm (\/g' 0)1 (_\/gi 0) (0’ 0) hm‘ ofe
F(0)=6(0) — (0)° =0 clall jsna g bl (0, 0) A2,
vx ER3I(—x)ER Bl (3

F(-x)=6(-x)-(—x)3 = —6x + x3 = —(6x-x3) = —F(x)
Sua¥) Aai Jga 5 jlalita Adfal)

A Cod AN Y 3365 Y Adlaal) Cilagiiuall (4

&
F’'(x)=6 — 3x%
=0=6-3x%
=3x>=6

>xt=2x=+V2
F(-V2) = 6(—V2) — (—V2)} Lt Ul b yagei
=-6V2 +2V2 = 42
(V2,-4v2) A
F(2) =6(V2) - (vV2)? = 6\/_ 2V2 =442,
2,42) A

2 ++++\/_

DYDY

{x:x € R;x > 2}, {x:x € R; x < —/2} 3 idlly dailice 1)

{x:x € R} x € (—/2,/2) Js_sills dailiia A1)

AU g pa bl (+V2,4V2) A
Al dglae alie Ll (v2,4V2) Uil .,

F”’(x)=-6x
50=—-6x=>x=0
F(0)=-6(0)- (0)%  4la¥) A & jagei

+++++++ 0

A M

{x:x € R; x > 0}5_34L Lase Al
{x:x € R; x < 0}5lLi5 jaia Al

Oy 4kii(0, 0) Al -,
A
= =
Va4
-~
[y &, 3

A
I
-
=2
=
=
=]
Y




(¢4 /2016 )(2 /2013 )(2 /2011)
F)=(1 — 2)3 4 1 A1 inie aus ) Jualill s ila slas aladiialy /e

> R -t g1 | F ) =-6(1—0)(=1) =6(1-2%)
Crusaal) aa adaldll) (2 :[0=6(1—x)]+6:>1_x=0

0=1-x)3+1

>(1-x3=-1 >x=1

>1-x=-1=>x=2

i) g adalii (2, ) Ak -,

F0)=(1-0)3 + 1 = 2 <laball ga gl (0, 2) Ay -, (1 1) il
Vx eR3I(—x)eR B3 ’ o

F(D=(1-1)3+1 4dayda) b bsmi

F(x)=(1-(-x)3+1=(1+x)3# F(x)
o> Gldlall jgaa Jea 5l cud Al
> F(-x) £ —F(x) Ja¥) dkii Jga 5 lalita cuad L))
Al cld QA oY 22 65 Y /N cladiiul) (4

A
y

e {x:x € R; x > 155340 Lase Al

F(x)=3(1-x)*(-1) = -3(1 - x)? {x:x € Ry x < 1555 e 1)
— 27

=4 [0 = —3(1 - .X') ] - (—3) gﬁs‘m (1’ 1) A .

>(1-x?%=0
>51-x=0>x=1

F()=1-13+1=1 dda¥ sl 4 29
(1,1) akasy .,

NI L

B [
»

il el (0. 2)
_-.h.l..\ i \ -

»
»

A

{x:x€ER; x> 1},{x:xeR;x<1}sJ3ﬂL;La§u3A2\.\\.ﬂ\ l \ié e
M\JH.L&QI\;PM (1, 1) ihaay) -



|
e IH““ ""|”" U e SE===
Y el A 3Ll @ M\M\yaw\
--------------------
54445 12012
F(x) = i:\m e an ) Jualil) 3 chila slaa ool /e
Sol:

S =4alraly eu‘ LU x=0 adlal Jaa é“'J‘ (1
R /{0} = Al Jlaa gl -,
Orogaall g pdaldlll (2
1
0==0=1 (0.¥)
Gl jgae g phalis 220y Y -,
F(0)=5 (A5 me e 4aaS) cliliall g g pdalii aa g Y
B (3
vVx €R,3 (—x) ER
1
Fex= = -1 = —F(®)
Jual) Ada Jga 5 lalita dJal)
(é.\}nﬂ\) g.‘ﬁh.ﬂ\ ‘é:ilad\ ;2\.‘.3\;4.“ Gilaaiiowal) “
X=0 dipepfy Jeai
. x=0 $ageandl ‘é:\ladl Uslaa (<halall ) gaa)
y=§ >x= % | RO X POX
y=0 4o pfx Jead
coy=0 AR i) At (sl ) g3a)
F (x)= x 1= F(x)= —x?

=>__
xZ

—x—2=>0:—1 (L.)S'M)?é)
¥=0=2x=0¢ Jaall

A
]
v

Laklingy,. {x:x>0,{x:x<0} JIiilia F

F(x) =2x73 = :—3 = (0 = 2)0Sen 4

——————— 0D+++++++

m i

A

{x: x <0} ALtaaF
Ol blii a4 Y {x: x>0} HieieF

A
v

[-1,-1]




Sol: )
R =aall June al(1
gl e (2
0=2x2-x* =2 x2(2—-x%*) =0
either x?=0=>x =0
(0,0) A4kail -,
or 2-—x?=0
>x2=22x=+V2 (+/2,0),(—2,0) ol -,
il g gBlE (12, 0), (—V2,0) (0, 0) B -,
F(0)=2(0)%-(0)*=0
laball jgaa pa adalis
vx ER3I(—x)ER
F(-x)=2(-x)*-(-x)* = 2x* —x* = F(x)
alaball ) gaa Joa b alite 4314
A e LAY (Y 29 68 Y Clbiaal) (4

(0, 0) Aaiil) -,
B (3

<igdd (5

F'(x)=4x — 4x3
>0=4x—-4x%)+4
>x—-x3=0
=>x(1-x3)=0
Either x=0 or 1-x> =0
>xt=1=2x=+1
F(-D)=2(-1)%-(-1)*=2-1=1

(-1,1) Al .
F(0)=2(0)%.-(0)*=0 (0,0)  &ad .,
F()=21)%D*=1 @,1) &,

o = A oE I S Y [, O++++] -vcu--
I / _.as_-\ / \‘ el

{x:x>1}, (-1,0) Adailiic F
(0,1) {x:x<-1} A 83 F

Adlall daa palie 43 (0, 1)s(-1,0)  addy
Al ddas g paddgd (0,0)  Akdd .,

("asall i1 /2017 )(2 /2012)
F(x) = 2x% — x* A Jaie syl Jualail) A clila glas aladiuls /o

F(x)=4-12x2

=0=4—12x2
= 2—4=> 2—1=> —+1
X =13 X 3 x =+ >
1 1\2 1\%
i)
2 1 6-1 1
= —_———_=—= - —— ) 4L -
3 9 9 9 ( 3’9) o
L +
.‘--,'_"E dom e e ".._,:: I

A
v

1 1, .-
{x: x> \/—ig{x. x<-\/—§} A LaaaF

101, oo
(77 ¢ nF

PR 1 5 15 Jabdly
A
-1, 1]

-
(2,00

/ o

v




= g 'HW "ll|”|| LU=
s (S5 [RUESER S (p @ M“,@‘Mu\ =i
--------------------
¢4 /2013

F(x) = 10 — 3x — x2 A e ans ) Jualal] 8 il glaa aladiads /0

Sol:
R = 4l Jlaw a7
Cagaall g gl (2
0=10-3x-x>=> 5+ x)(2—-x) =
either 5-x=0=>x = -5  (-5,0) 4kl .,
or 2x=0=>x=2 (2,0 Ll -,
(-5,0) (2,0) lised) ;924 gn @l il
F(0)=10-3(0)-(0)* = 10
Cllall ygaa o pbliil 4B (0,10) Al -,
vx €R3(—x)ER Bl (3
F(-x)=10-3(-x)-(—x)% = 10 + 3x — x* # F(x) -5, 00
= alilall gaa Joa b lilita cud Al
F(-x) # —F(x) Jua¥) 4 ga § jllia oot A
Al ol AN Y 23 65 Y /DN el (4

1010

(20

A

abbedl (5
F’(x)=-3-2x
>0=-3-2x Y
-3
>2x=-3>x=—
2
AG)=10-3) — ()P e Uad F pasei
S0l 0 t0+18-9 49
2 4 4 4

fx:x <73} @3uis F
x: x >3 of dalileF

A e e g (22,2
F'(x)=2<0 R Saxady .,

a3 Ll aa 3 Y



Sol: ‘
R /{0} 4l Jlaa g (1

Gl g i) (2

O Casnall ga pdald Bl a5 Y

x=0 Lﬁ.JLM
y =0
A 3
Vx € R/[0]3 (—x) € R/[0]
3 3
[0 == =f®
Cltall  gan Jgs 5 biLita N2

el cilagiioall (4
X=0 (s4paedf ‘;JM/, y=0 ‘__,.ﬁy/ é;.iIAAJ/
b5

f(x)=—-6x3= ;—g # 0 4o a Jlii sa g3 A) )

FRPSPOFII | AR

O
J

a3 / \:.,a:.

{x:x € R; x < 0}5_8ll Auailiia A1)

\4

&
N

{x:x € R; x > 0}l Aailiia Allal)
18
f'(x)=18x"*= praall

4

FEVHTETTERETEY | R Gl oS aa i Y

U U A58 Ada § L8

{x:x € R;x > 0}0si il 6 jaia Al
{x:x ER; x < 0}

el

3/2014
3 . .. o e s e .
F(x) = x—z‘ﬂm\ (siaie ?"“'J‘ Jualatl) = élila slaa ?\Mt"} [

| Y0



Sol:
R = ;\J\md@&u{gi
@WI@&E@\(Z
x=0=y=(02-30)7%+4=4

(0,4) 4kl .,

2 BN 3
vx € R/[0]3 (—x) € R/[0]
f(=x) = (—x)®=3(-x)?+4=-x*-3x*+4
s f(=x) # f(0), f(=x) # —f(x)
Jua¥) A aa ¥ g cilabial) jgaa pa L 3 99 Y.
A S Cd DA Y 3265 Y FAMa)) cilagiiuali(4

Sl (5
f'(x) = 3x* — 6x
ffx)=0
> [3x*—6x=0]+3
x?—2x=0
-»x(x—-2)=0
x=0 —)y=4.
x=2
»y=(2°-32)"+4
=8-12+4=0
(2,0),(0,4) 1;):2\5.’:
Frt+tH - - -2+ +++++4
< >

47 /" \;_-..._.

{x: x <0} ,{x: x> 2} &5 gkl
(0,2) ol 3hiia
(0, 4)4lae abie i | (2, 0)Adsn (oalie 4l
f'x)=6x-6
f'x)=0
> [6x—6=0]+6
x—1=0
Sx=1 ->y=(1)3-31)2+4
1-3+4=2 (1,2)dkad ..

(" Anki"3/2019)( 52441 /2015)
F(x)=x%—3x2 + 4 A s an ) Jualiil) 8 ol glas alasinly /o

————— 0+++++++

{x:x > 1} il ghlia
{x: x <1} aadl) ghlia

(1, 2) il ddas
o4 ||
I i .-- |::I'rzl.-l
o ,
{10 |/
..l-.l
| (o2)




X

F(x) =
Sol:
R = 4all Jlaa aag) (1
=== 6=0 (Sa%)
Gl 52 é&ﬁﬁ'!aJLﬂl,g
__6 _6_
F)y= 033 2
Glaball g adalds (0, 2) Adadll) -,
B (3
Fe=ms = 2 = F®)
alaball ) gaa Jga 5 kit Al
(‘éd‘}u.“) giﬂhﬂ\ él\l&d\ el ciladival) 4
x2+3+0
G glaw gy
1A g dlaal)
6
Y i3
>yx>+3y=6
> yx? =6—-3y > x* =%
y=0 dies pex Joad
oy=0 éé\ﬂ ‘é:ﬂad\ Udaa (‘;'L.‘.'.“"“S‘ 253%)
alled (5
F (x)=6 (x? +3)7!
= F'(x) = —6(x* + 3)72(2x)
, —-12x
=>F =
@) =y
0 —12x
50=——-
(x2 +3)2
>-12x=0=>x=0
6 & il
F(0)= =2 2 ddaay
(0= G773 0,2)

A
4

{x: x>0} Aaailic F
{x:x<0} HAsxlye F
Al dudae alie A (0, 2) Al -

+3

bl z A dlis) 2 /2015
A inie ans ) Jualiill b bl slea aladinly /o

(xz+3)2(—12)+12x[(2)(x2+3)(2x)]

F(x)=

(x2+3)*
—12(x? + 3)% + 48x*(x* + 3)
=
(x% +3)*
o P = (x* +3)[-12x* — 36 + 48x?]
X= (? +3)*
_ 36x2-36
© (x%2+3)3
36x2-36
~ (x2+3)3
=36x2-36=0
= 36x% = 36
>x2=1
>x=+1
= MO P 3 1.3 L
Y= 1243 4 2 (-1,3)
o 6 _5_3 3) i
P 1243 4 2 (1,3 =
---------- -—1 - b +-J-1 smm. ==
e m i
{xix>1} s{x:x<-1} As2uF
(-1,1) Lasa F
&) Uilass 3 3 1lad
A
(0,2 _
‘/\ll-&_’

=l

&
<

v




Sol:

x+1=0 -x=-1 all Je sf (1
R/{-1} = Al Jive g s) 0588
&J}M}‘CACLG:\M (2
FOElsx—1=0=>x=1
x+1
(1,0) A -,
Cligad) o ol (1, 0) Asiil) -,
B ot
F(0)_0+1 =
Clolall go 2 blii((), -1)  Adadl -,
vx ERI(—x)eR LUl (3
_—x-1
F(x)=—— # F(x)

F(x)# —F(x) _hliagY .
(2 5eall) Ll gilad) Apdad) claivl (4

Sx=-1 di}uﬂ Lﬁhl-;*“-“ dolaa

y=l Y s Al
<l (5
1y D) -(x-1)(1)
F'e)= (x+1)2
_ox+1l-x+1 2
T (x+1)2 (x+1)2
2 4 he
G 2 2#0 (Aa,s bl Y)

R o o

s

({x: x <-1} 2Ll shlio
{x:x>-1}

2 /2016
-1. . et 3 e .
F(x) =%du\¢u(ﬂj\ Jualiil) 3 il sleas alasiiy /s

F'(x)=2 (x + 1)72
= F(x) = —4(x + D73(1) =

(x+1)3
=0= —
S (x+1)3
= —4#0 (OalbiagY)
ettt t+—1—————

v

&
<4—

{x:x>-1}  caaill shlic
{x:x <1} _adill ihlie




" Auki"2 /2018

Q) b e glaa pladiuly f(x) = xiz AN fada e y) [

Sol: )
R/{0} Alall Jlaa goigl-1
(bl ) saa) gagaladl siaal)/ cilbilaall-2
X2=0=X=0
(i) gaa) B8 53laa
y=0
AN gball gaall g hiLiall-3

v xeR/{0}
3-x €R/{0} gy
f(x) =f(—x)
Otasaall aa adall) -4
x# 0 gaual) jsaall aa ablii aa gy Y
y# 0 ) pgaall ga Y
f(x)=xi2=x‘2
=5
fx)=-2x3=2
02 of(x)#0 g Y
Gttt Ao ————— o ()f A

{x: xER, x>0}  adlil) ghlia

{x: x €R, x<0} L3 glalia
GO Jaldl s g ¥

f(x)=6x*=2#0
t++++++o+++++++ X S

U U

1){x:x R, x>0}
2){x:x eR, x<0}

2l ghlia




U 1AL | |

[y
"'"&ltixi-\-'ﬂ'ﬁrvitx

D R a N H I‘ ”m
T el M- a\.um @ M\‘,@ww
""""""""""
2 /2020
. f(x) = x;_j-l N ZJ‘AS“‘,.'\AA.A?MJ‘ ¢ &’4@\4 &Lﬁjha ?Hﬁulg Iu.u
Sol: ,_,__% ““—.I—‘ ,,,,,,
R A1l Jlas gl (1 i :
Giges glaea ¥,y =18 siaa(2
i (3 {xx> }uﬁ‘um )
x=0 =y=0,=(0,0) (%,%)ga)mdm\
%2 {x: x < —i}sé Joasa Al
y=0=>y=x2+1=>x2=0=>x=0=>(0,0) -
SN B8 (5,3). (5.3)
S (4
f(=x) = f(x) @all ;saa ga b hiliia L))
aligdl (5

(2 +1)(2x) —x2(2x) _ 2x% +2x—2x3
(x2 +1)? T (x+1)2
2x

f'(x) =

=2x=0 =x=0 = f(0) =0 = (0,0) 4~ ki

———— 0 ++++

N

{x:x > 0} A 3 e A1)

{x:x < 0} & duabliia L)

s Ja g dkii (0, 0)
AN Ll (6

(2 +1)" @) - 2x(2(x? + 1)) 2x)

[ = G+ D

(2 +1)(2x% +2-8%)

(x% + 1)*
2 —6x2 )
m=0$2—6x =0
=1-3x*=0
= x?2 1=> +1
xt=-=>x=1—
3 V3
1 1
R GG
v3/ 1.4 % 4'\y3'4)'\y3'4



25440

52

H A - o \
S WY R SR ‘
W

¢ uall g paiad) gl o cliulail) Jea 41 56l ALl -8

"5 il ) o) Julatana €I g) A) ghanl uS) alaf aa "Jga Ay el ALY 1

(2 /2016 )(1 /1998

216 1 cm® eaaa dadld &4 ila ) glas) A Ao Lgla [
La 81 Wgislia (& aadieial) Gnall daboce cuils 13 adlay) 3>

L SV e da gida Ay glal) o) alad) g (Say

Sol:
h = 1 ghau¥) £ ) ¢ i | p= A ghaaad) Baclh b il )

v = trih g x sasldll dalua = 43 ghau aaa
216m = nr’h
216
- h=—
rZ

3l Aalisa + Andlad) dalual) = (slad o5 Aaanad) dalusall
Bl dalise + gL Y X 338l e = (sl () g) Ladanad) dalusal)
A=2nrh+mnr?

216
A= 21tr(—2>+1tr2
r

- A=mn(432r1+1r? ;
A =m(—432r7% + 2r)

—432 2

- [ >—+ 2r = 0] T
r

> -432+2r3=0 h
2r3 =432
-1r3=216
r=60Cmlgxld Jhicua

216 .
,h :T: 6 cm =)

2 /1997

pana Juabiall U e (g el Jilad) bl g b [

T oba ()i J8d o dola (3 gaiial lad gad £ ama £l Jale
dana S M sl i (hag JSALN Aag e ASae 18 Aldaiiie

(o8 Aasiiuall Balal) dabuaa ¢y 5801 (3 gtiual) dlayl 2a %m?v

O L B dislia
Sol:
h =gl o) padigx =82l ala Jgh ) pajdi
gL Y X 3ol dalse = cidlbival) 4 ) sia paa
V =x%h
1
2
- —=x“h
16
- 16x*h =1
h 1
- =
16x2
Aol Cinida + Ailad) Aol =cdlaionl) (s 3l sial Lndand) daloal)
saslal)
i g Al g () gAY (o il Cidad G gan 1 oLl g (Ggaiaall (Y g
ass

bas = a0 ) Aaluws + Ll dalual) = (§ gaiuall Ladacad) dalbucal)
Baclil) daliwe + gL Y) X Bl
A=4xh+x*

1
A=—x24+2x, ~A =0
4
[_1+2 o] 4x2
- |— = .
4x2 X X

1 1
2=

B

1 —
S =
16.1
A" =axPiz=_t 4o
-2 T2
—>A”(%):$+2:6>0 (05 L JBl) (s i Akl
5




T T e r D ‘
T Al - ,\;;_.::\
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2 /2000

Cobu ) gha JSd o Jals sl g3 waad) (e GI3A Jm
Aaloa 058 oalay) 32 216 M 4ada g day ya lae B Al
COSa be B dniia A daadiial) iliial)

Sol:
h = &) ghaed) pUG I o) i) x= 33l alia J sk &) 2 i
gL X Bacldl) daluua = Uil (g ) gia paa

v =x*h
216 = x*h X
216 h
>h=—o
x2
Aol Cinda + Ailad) daluall = ¥l ¢ ) siad Aadand) Aaloal)

sacalf
Bacldl) daluwa 2 X+ U Y X Sacldl) Jasaa = ¢ A Ladand) Aalical)

A=4 Xh+2x?
216
A=4x (—2) +2 22
X
- A=432x"1+ 2x2
A =—-864x72% + 4x ,cA'=0

—864x 2 +4x=10

—864

- =0].x?

- —864+4x3=0

4x3 = 864
=216
->X=6
_ 216 216
x2 36

Goiall £ ) g 6m s gb dag pall B l8l) alia Jgha f )
Lasa JS&I) ¢l ) 6m s s

1728
A" =1728x3+4 = 3 +4
X
N 1728
-A"(6)=——+4= 12>0(u$-4-|1-ﬂd5\),5)~.44.ﬂ.q.n

216

P e
) radadl qualaad)
‘h-
2 /1999

A gha) Bas (8 b Ciaal (g gluuy 0 S b Chuad (S 131 [
& S A1 glan) 9 3 SI) ana £ gana (S g daild 4y il
g sana (5% Lasie 3 Sl jhd Ciual Jsk 22 90 T cm®
S L i) A Lagrialisa
sol:
Ukl =8 Sl b Gl g ) ghau) BaclE b Ciual (a0 i
h= &) ghu) gl )
, EWEY) X 3o i) Aalua = ) ghu) ana
_”r3=3)ﬁ\ega
) 4 .13
90 T = x h+?r =
- 270 = 3x*h + 413
3x*h =270 — 413

270 — 4x3
T, h Sim—
3x2
270 4x3
T 3x2  3x2
4
> h=90r?%- 37

Baclil) daluia X 2 + Auilad) dalucal) = 4,40 shadld Aadandd] dalusall
4 7rr2= A5 A k) il
A=A4,+4,=Q2nrnrh+2n7r?) +4nr?
=2nrh+6mr?
A=2n( rh+3r?

4
- A=2m [r (901“2 = §r) + 3r2]
4
A= 21r[90r‘1 — §r2 + 3r2]
8
A’:Zn[—90r‘2—§r+6r] LA=0
8
2T [—901“2 -3 + 6r] =0

8
- —90r2 —§r+6r= 0

90 8
[—F—§r+6r=()].3r2
- -270-8r3+18r3 =0
1073 = 270

=27

ST =3cm )ghudys Sl (a J8 gl Cial



(k! z & 4wl 1 /2015 )(2 /2002)

JSAl) dry pa 453018 Alkiinn 7 shinw (g ) g (84 (o O A [
(s Alanial) Balal) dabluse oSl ¢ A0 Slagd 33, JalS slaé 4l g
27 m3 SAY daw o) Lale S La JB) Al lia

Sol:
h, x, X @il day) (2 i
V=X+«Xxh
27=x%*h
27 X
> h=—
x2 h

(T.A)= dxh + 222 &) dalud
27

A=4x (—2> + 2x2
X

108
=— +2x%2 =108x~1 + 2x2

A'=-108x2+4x ->A' =0
-108 5
) +4x =0} +x

-108 +4x3 =0

4445 12010
OSas La ) Aialiuag 100 om Adasasa Jalaliosa Slad aa /i
Sol:
X, Y dubiaall gany 0 2 i
(L2l + Jshll) 2 = Jubaicsal) Jaiaa
100 =2(x+y)
-50=x+y
-x=50-y
A=x.y
A=(50-y)y
=50y — y?
A =50-2y ,
-50-2y=0
-y=25cm
x=50-25=25cm
A7 = =2 <0 b S asie oy pa 05 Jebinal) O 5
(0Sar Lo sS) dalisa) calinl) Alilgd

oadl x Jshal) = Julaiecall daba

A=0

(2 /2004 )(1 /2001)
Ll (s B3 gnna Aadld & i1 A ghas) Al (g0 3 [
R L Sl Lgaaa (058 Latie 24 rem? Anbd) Lgiala
Sol:
h= 4slii )l g r= 43 ghud) Sae B jhad Chial o) (i i
gL X Baclill dabluwe = 4) ghu¥) ana
dalie X 2 + dlal) daliwal) = 4 o dadacal) Aabocal)
Sacall
X 2 + gl Y1 x baeldl) Jana = &) ghaudld Aadacd) dalal)
328l Aalua
24w =2nrh+2nr?] + 21
- 12 =rh+7r?
>rh=12 1?2
12 —r?

r
v =mr?h

2 (12—1‘2)
- v =mri.

T
=m(12r —r?)

v =mn(12-3r*),v' =0

-m(12-3r>)=0

- 3r2=12

r:t=4

S 1r=2cm Lk jhicia

12
- h = =4cm L\}Luy‘tm‘)\
(3,3,3)&4:\@\&‘&-)\

¢4 /2005
L 0585 400m Adassa Jaaiena JS) O A g [

Sol:
X, Y Jelisall gamy o) (aa i
(vl + Johll) 2 = Jabaial) asaa
40=2(x+y)
-20=x+y
-x=20-y
A=xy ol x Jshll = Jlivall dalus
A=(20-y)y
=20y — y?
A =20-2y ,
-20-2y=0
-y=10
x=20-10=10
A" = =2 <0 A oS Ladie by ya 068 Jobaiaaall ) )
(05 e uS) Aaliua) alind) Aty

A=0



T T e r D m“ u|||”|| [ ==
! ol - S | @ (el gralal sl ’
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(243 /2014 )(2 /2006 )(1 /2005) 1 /2004

16 cmPAialos Jalaival (Saa Juna (JB) 32 [
Sol:
X, Y dubiaall gamy 0 2 i
16 =xy oanl x Jshll = Jubinal dalus
16

p=2(x+y)
_2( +16)
pP=4|X x
=2(x+16x1)
p=2(1-16x%=0
16
—>1—?=0
->x2-16=0
-x2=16 > x=4

_16_4
y_4_
pr=24+4)=16cm

" 3 64
p' =2(32x )ZF

p'4)=1>0
((¢San na JB1) 5 puall Allgd B Jaaall o)) g

(Caad) + Jshll) 2 = Jabiicual) s

2 /2005
caldd 60cm ‘-e-"-‘~'¢c531= JOA) day ja dsitaa 4y s dasiea [
Bk &) Y cud eﬁhM‘MJMAQ\MJAMJY\LQAlSJ\w
?QAUJS,J&J}:M\@JA\&LAJ}EM\ plad 50 dule 935.\5

L S el
Sol:
X =g skl gl s ) i

v=(60-2x)%x

V = (3600 — 240x + 4x2) . x

V =3600x — 240x? + 4x3

V' =3600 — 480x + 12x?

[3600 — 480x + 12x% = 0] + 12

300 —40x+x%2 =0

- 30-x)(10—-x)=0

LWox =30 (Lwdde)

s x =10 (gshid gall gl J5k)

V' =—-480+ 24x

- V'"(10) = —480 + 240 = —240
<0 Sarle Sl anal)

60-2x

G pua (k) cadid 8om Wl gh s dakid /.
A b e Uinida 4l gh Judatans L0089 5 ila A oY)
B0l Jubiienall (Falusa & gana (98 dnkad S gk
OSan La B
Sol:
X=2y O G Yy Ade g X Jabieal) Jsba O i
P8l ki ciual ¢ (2 iy
(e £ sana (8 (pfiakad ) by e 8 llud) Jgha ) Ly
R Jgmall (B ABad) (S5 Ade g clluad)  gha g g2 (psfinladl
Crfiabuall £ gana (o LBUELES %y Al Sae W8l g (pbinal) £ gana
22y+y)+2nr=28
->6y+2nr=0
- 3y+nr=4
3y=4-—nr

1
—>y=§(4-—1tr)
A =2y(y) + nr?

%
—>A=-§(4-—11'T)2+1t1‘2

2
- A= 6(16 — 8nr + w?r?) + nr?
2
A = . (—8m + 2m?r) + 2nr

2(8 +2m%r) + 2mr = 0 i
_)__ —_— —
9 V4 m°r nr 2

—-84+2nr+9r=20
-r(2m+9)=8
8

S>r=

2w+ 9
6y = = +uw Aakill g Jiay 31 g iinal I
2mr = 2 A dakiil b ey 515 850 L
A" = §(2x2) +2m>0
(0Sa3 Lo siual) (s siual Alkgl

‘;Ogﬂal.uul\kwo\ !



G445 12019
Wi oY) (e da gida (SN 4 glaa) Ale [
pddiuall Ginall dabua (985 Lasic Walagl s | (125 7w cm?)

8 L B gaia b
Sol:
r= ) sl sl b il () i
h =4 gha) gl ¢ i i
A=2nrh+nr*.....(1)
v=mnr*h
1257 = nr*h
125
(D (2)uasm

125
A :an(—2)+1rr2

r
-A=250nr1+mr?
A =[-250mr2+2nr=0]+2m

—125
—+r=0
r
-125+713
———-=
-125+71r¥=0
3 =125 > r =5Cm el L
15
T TR
(1/2019)
(36 cm?) 4ialua ) Jubaiusall San laa JB) 22 f
Sol:
X,y ebiusall eyl (i i
P=2(x+Y) ceevrrn.. (1) Land
Jté\......d\A=x>|<:y=36
36
(1) ¢ (2) vas
36
P—2(7+}7)
N -36
p =[2(y—2+1)=0 |+ @
—+1=0

36
?=1 > y2=36 > y=6cm
++++

44 12009
50 cm i JSAY) Akiise dsna 45 gluss dagiia [

5 dalusall 4y gludia g 3o A2y Y1 LS ) (e caldd 80 cm
e Jsh cun) slad (g8 Al (a8 83 )l) 61 JaY) el
S Lo ) dlad) aaa (498 (S shilal) g sall

X = g shiall @ all ala Jsb o (i
80-2x 5aelill gl sk 158 Aailill Aglal)
X eyl g 50-2X ga £ 9
&m}ﬂ X 5l dablue = bt ¢ )5 a2
v = (80 — 2x)(50 — 2x)(x)
V = (4000 — 260x + 4x2) .x
V = 4000x — 260x% + 4x3
V' = 4000 — 520x + 12x>
[4000 — 520x + 12x2 = 0] + 4
1000 — 130x +3x%2 =0
- (100-3x)(10—x) =0
100 .
W x = T (me da@.))
s x=10cm (g shidl gl dlia Joha)
V' = —-520 + 24x
- V"(10) = =520 + 240 < 0 (Sa L S axal)

Sol:

3 /2017
25 cm? 4dalua 3} Jubiiaall (San Jana J8) 2o

Sol:
y dibiaall (a0 gl Al | X Jabiiaal) Jgb 0 A

Sy a L

p=2x2%A0 ... ....(2)
(2) A (1) coss

p=2x+7
->p=2x+50x"1



<L
D R a N H |‘ ””
! gl S Sk

(" Axki"2/2019)
G Aliliiuna 7 sh (6 3l i J8d Ao A 8] dlay) 2a [ (a
16 cm, 10 cm Wiy Alkive dahia (e drda (Say sl

_d\)k\f\gﬁjwjjj\&h@\iﬁ\,@&hﬁf&kﬁg&b

Sol:
x = g shial gyl alia J sl i

&\jfaj}ﬂ * paclal) dalie = e;;]\
V=016 —-2x)(10 — 2x)x
V = (160 — 32x — 20x + 4x2 )x

V =4x3—-52x%+160x

4
.:j—;u—[f_I
V\ =12x2% — 104x + 160 it
P\ = 0 des g™ ’_!‘

z
[12x% — 104x + 160 =0] = 4
3x2-26x+40=0

Bx—-20)(x—2)=0

L 3x—-20=0

= 3x =20

S x—2=0
> x=2cm gy
Jshl 16 -2x=16-2(2)=12cm

vaxl 10-2x=10—2(2) = 6 cm

[
M\M\y:@d\

" Ak s 140 12019
Wi oY) (e da gika JSAN) A ghad) Al [
vl ¢ptall Aol )9S5 Ladie Wbl 3> | (64 71 cm®)
8 La B lgaia
Sol:

r= 4l ghu¥) Bas B b Chual o &S
h = &) ghaa) gL 1 &) i
A =halaa ol 281 v =g O a8

A = Aulall dalud) 4 sas) g sacld dalig

A= 'BJ::EMJ::\M . tu.\_)‘}“ + sacldll dAalie

A=2rnrh+mr®.. .....(1)
v =mnr’h
64w = r’h
64
Sh= i ()
(Dt (2)=s

64
A= 21TT< >+1tr

A =[-128mr?+2mr=0]
-A=128nr '+mr?

—128
[0 =

—64
[0——+r]
2
—-64+13=0

r3 =64

S 1r=4Cmlgxi hicia

h=%_ temiew,
16 CMER




" Auki"3/2017

Wi oY) (e 4a gila JCAN) Al gl e [
(o pdiiaal) anal) Al 65 Latie Waslay) 22 (277)cm?

Ko e B gaiaa
:Sol
r = & gha¥) jhi gai (a i
h = 4l sha¥) gU ) (2 b
A= sl G0 A dalual) | v = aaal) (2 i
A =2mrh + wr? -meeeeeeeeees 1

V=rntho 27n=r’nh

(1) ¢ (2) oases
A=2nmr. zr_z +Tr
n:bA:MT1t +Tr

2 A=54nr"1 +nr?

=54nr2+2nr=A=0A

—54n

[— +2r=0].(r?
[-54m +2nr}=0]+2m
-27+1r3=0

r3=27

r=3cm

h=i—z7-:>h=29—7 = h=3 cm

(3/2019)
qéb...ydsdjhogéma éjmwaam‘)é\ée/w
.6v2 cm
Sol:
2x = Caliall 3ac\d ud)ﬂ.l
. 6v2
h = 4.9133)\}
1 h
A =E(ZX)h
A=x+h....(1) X X

(6V6) = x2 +h?  oyselish il o

72 = x? + h?
= x% =72
= x =72 - h?
A=(V72-h2) h

= V72h% — h*
A= g

24/72n%-n*
4 + [0 = 144h — 4h3]
= h(36—h?) =0
LW h=0 deg
ssh?=36 =>h=6cm
h =6 e (Sale )SIA
x =72 —-36 = V36 = 6cm

A=6%6=36cm? dalie S



" Auki"2/2018

sl (g cidlbaina (g ) e (S o Adde S0 alay) 2a [
(48 cm) ala Jgh JLAY) dny pa dina dashia (e Wgadea (S
(o o A V) WS (e ) g gt il o ) ol ellig
e 53,k £ 13aY)
:Sol
V = (48 — 2x)(48 - 2x)x
V = (48 —2x)*x
V = (2304 - 192x + 4x¥)x
V = 4x® — 192x% + 2304x
v' = 12x* —384x + 2304
12x* —384x + 2304 = 0] + 12
x* —32x + 192 = 0
(x— 24)(x— 8) = 0
X=24 Jagi ,x=8 gla)V
Jshll =48 —16 = 32cm

saall =48-16 = 32¢cm



"ol da ) el asd) aa "Jga Ay ) el A2

SV Al 4 /2014

Qra Jala g 75 Lags gaa ) (i gall Cpasadl aa fu
O L S| JAY) g pe A Ladaal

Sol:

Yy AUl aaml) ajdig xamdl o) gl d

x+y=175
-x=75-y
h = x y?
- h=(75-y)y*

:75y2_y3
h' = 150y — 3y?
- 150y —3y*=0
-3y(50-y)=0

y=0Jde ORy=50

x=75-50=25 —{50,25} L& ol
h" =150 — 6y
- h" =(50) =150 — 300 = —150 < 0 wis
O ba Sl Fay

kil z 4 Al 2 /2017
Grsa G Juala (S 131 15 (5 gy Lags gada (pade da /s
OSar la ) AU atl) g e pa J Y0 2l

Sol:
X =¥ aamd) o) & il
15-x = AU aml) g8
y =x3.(15 — x)?
y =x2.2(15-x)(-1) + (15 — x)%.3x?
0 =x%(15 - x)(-2x + 3(15 — x))
= x?(15 — x)(—2x + 45 — 3x)
= x%*(15 — x)(=5x + 45)
ifx*=0 >x=0 deg
or x = 15 e
—5x+45=0
- 5x =45
- x =9 JyV¥l sl
Sl =15-9=6
i ——— O+++++++++9 mommmmmeee 154++++4

S /2007

Sy La ) Ay pa o 400§ Al dand) s

Sol:
X2 daypa9 X 2aad) (jia i

h=x—x?
h=1-2x
-1-2x=0
-2x=1

1
- X =—-

' =—-2<0 oSale 58 s gl sl

NSNS

(3 /2014 (ki) g & dlicd 1 /2013)
La ) i) () 685 (o pal) 0 plad ) el 13) oA} sl 0 /e
Sol:
(il 4y xasd O gk

A'(1) =2 > 0 (¢S e jal) s pall dilgl A
A" (1) = =2 < 0 (&Sar b ) alial) aiilgs A
(-1) s sben qsllaall 2sadl &) (o)



LU
T e N ””
] glleed! A Sl

TJ4"2 /2015 )(1 /2013)(" s 24" /2012 )(2 /2011
(" ha @Ls"z 12016)(" i)

‘.ua.ay —)(2—3.\4\)3\&’:3” LmJ\Mh/w
() (0,8) il oy L il (155

("gs-‘-‘-ES "'3/2019)

&,p,axzzyz— u\j\c&ﬂ i Jal83 ) Adadl aa /

(0,4) Al Sl ol oS5
Sol: )
P( X ,y) Ak ()i
yZ_x2:3
->x2=y*-3
->x=1y?-3
P =+ — %)%+ (y; — y1)?
==+ - 47
p=+x2+y2-8y+16
p=+y2-3+y*2-8y+16
=2y?2 -8y +13
, 4y — 8
2,/2y2 — 8y + 13
4y -8
- =0
2,/2y? -8y +13
-4y—-8=0 -Hy=2
x=+/4-3 ox=#+1

2 /2015
Cuagy? - x? = 5 i3 adadll il ol of Adadi a [
(4,0) Aill ¢)Say L i B (585

Sol: y

P( X ,y) 4kiil) i
y2—x*=5 ->y?=x2+5
P=\/(x2—x1)2+(J’2—J’1)2

== 42+ -0
p=+x2+y2—8x+16

p=+x2-8x+16+x2+5
2x2—-8x+21
, 4x -8
p =
2V2x2 —8x + 21
4x—8

_> =
2V2x% — 8x + 21
->4x-8=0 ->x=2

y2=x2+5 —)y2=4‘+5
{(2,3),(2,-3)} dallde sana

+3

4

”" Il ||| (LU0

" i A a0 g Ayl sl Aliay)-3

1/2002
oSy Lo ) (98T g (inal) ) (ol Al s 28 xS /s
(6,0) Akl N
Sol:
p( x ,y) Ak (a i
y* =8x
p=+/(x2 = x1)% + (2 — y1)?
=J(x—6)* +(y—0)
p =+x%—12x + 36 + 2
p =+/x2 —12x + 36 + 8x
=+/x*—4x+36
4 2x—4
p =
2Vx? —4x + 36
2x—4
_)
2Vx? —4x+ 36
-2x—4=0 ->x=2
y*=16 ->y=+4

y=8x (asd

¢3¢ /2008
yx? el (A X,y Fad by + 4x = 24 GS) Jom
LS L ps)
Sol:
P( X y) ABa g i
y+4x =24
>y=24—-4x
A = yx?
A= (24 — 4x)x?

- A =24x* — 4x3
A’ = 48x — 12x?
->12x(4—-x) =0
x=0deg
sJx=4
5 y=24—16=8
A" =48 — 24x
S A" = (4) = 48 — 96
= —48 u.«EaJ\ Lgigl.g.\uﬁzdu\ e,g.'il! o



( )4 gua ga Miulia dabica , Jag aall slayl | Al gl Slayl | Julaiesa pS) Sla) S ga Ayl el ALY -4

Al g il dag A ) Ayl ) il Eulia g

2 /2001

B S JAIa Lgauda g (iSay Aaild 4 403 Al ghasd 3iS) gty 3 [
2v/3 cm W ki Cial Jgh 4 gaa

Sol:
X = &gl jhd Chal o)) 2 i
2h = 4l ghu) gL ) O i iy

2
(2v3)" = x? + h?

- 12 = x* + h?

x* =12 — h?

gL X Baclil) dalwa = 4l ghud) aza
v =mnx?* x (2h) = 2mw x*h
v=2mh(12 — h?)

- v =2m(12h — h3)

v' =2m (12 — 3h?)

- 2m(12-3h%*) =0
12-3h%=0

- 3h% =12

- h*=4

> h=2

x*=12-4=8

S x = 24/2 4 shu¥) sacls b Caa

2 /1999
O La Sl Ailalf Lgtinbuce daild 4y 4 43 glas) Mag) aa [
64/2 cmbkd Ciuai 43 saa 5 S Jal ds gun ga

Sol:
X = Adlghul) jhd Chual o (il
2h = L) gha¥) gl ) ) g2 iy
(6v2)" = a2 + h?

- 72 = x% + h?

x% =72 — h?

- Xx=+/72—h?

gL X Bae il e = dilad) daliaall

A=2m X (2h) =4 X h
A = 4mh72 — k2
- A=4m/n? 72 - B2
A=4m72h2 — h*

Fallor 5 | 4h?

= 4MT—
2V72h% — h*
144h — 4h*

S 4 —— =0
2V72h% — h*

144h — 4h* = 0

~ 4h(36 - h?) = 0
h?=36 - h=6
x>2=72-36 =36
S x = 64l Y el Caa

- 2h = 12 4 skl glis




(I

1
g ‘ ”" [
"3\_,,4\ A ,\;;_“m el radall ! ¢
____________________ 3553 oo
W
1/2008 (2 /2010 )(s+4i 12006 )(1 /2003)
b gaa 8 S Jal drda g Sy aild (5 silaJag A Sl ada Aa/ Bi1a JAN day S Glad) (g glucia Culiia yiS) Aaliva 33 [
. 3om W kd Ciiai Bom ki ciua

Sol:
X = by Al Baeld b chal o) (i
h =hg Al gl ¢ o2 il
9=x+ (h—3)?
-9=x*+h*-6h+9
x? = 6h — h?

n
V=_x%h
3x

V=§(6h—h2)h
—>§(6h2—h3)
V' =3 (12h - 3h%) = 0
S 12h—3R2=0
S 3h(4—h) =0
sh=4
S x’=24-16=8

T
V=2®®

32m

=3 om

3

(2 /2017 )(2 /2012 )( kil g & ALicil 1 /2007)
(" Axki"1/2019)
uMbJM\MM‘JA\J@Ay&MJAS\ G [
gy (a Qlaaly Eumg clisal) J9aag F(x) =12- x2 A
S DAY Sl i el e
Al 3 ol cliad) )93

Sol:
y=dshlly 2x =gl o) pajdi

o TolI-x
A=2x(12 — x?) T 4

- A=24x - 2x3

| X u "

A =24 — 6x? I-'

- 6x% =24 |
- x%=4 '
-x=2
y=12-4 ->y=28
2x=4 =, y=8
M= (y+2x).2
M=(8+4)(2)

=24 Jshiang

Sol:
2x = Glial) sasld b Joh o G jdi
h = il gl &) padiy
(6)% = x*> + (h — 6)?
-36=x*+h*-12h+ 36
- x% =12h — h?

> x =+/12h — k2 h

1
A = 5 (22) ()£ sl

A= hJ12h — h?

A= \/F\/nh — h? .
12h3—h* h>0
36h2 4h3
T2 -mt

- 36h%—4h3 =0

- 4h*(9—h) =0

4h* =0 > h=0 dw

39—h=0 - h=9m

x=v/108—-81 =27 =3V3cm

- 2x =2.3V3 =6V3 cm sxWJsh

1 /2006

13 g5 22 01/3 om ealga Jsks aild g yitadag s [
(OSas La ) daa (98 (Sl g Al
Sol:
OsSial) JSa) olb Aailil) Asdlda) da) Jga adldl) Culial) ) )99 S
Caildl) paliall Laa GWJ\JMAG&JEEMLJJLAJA
x =g il Baeld jhb chual ) o i
h = Jg il gl ) o) (il
(9V3)? = x* + h?
- 243 = x* + h?
x? =243 — h?
gL X Baclill daluwe &l

V—nxzh
3

V= 2(243 —h)h

=.EJJ&A\¢+A

T
SV = 5(243}; —h®
T
V' = §(243 —3h?)

T
> V' =2(243-30%) =0
~243-3h2=0
—3h% =243]+3
h* = 81
> h=9h;5d plis



(sl dic) 4 /2015 )(1 /2009)
claal b i3 cnal JA13 da (S Jabatea yS) Aabes 2 [
.6 cm a jkd

Sol:
y =caadl &) gasdiy 2x = Jehll o a i

A =gaall x Jehl) = Julaial) dalua
2X.Y e (1)

x> +y%2 =36

- y% =36 — x?

(1) & (2) o

A=2x/36—-x2

= 2./36x% — x*

_ 2(72x — 4x?) “o
2v36x% — x*

[72x —4x3] =0+ 4

(2)

!

x(18 —x2) = 0

ifx=0 Je

orx=—V18 =-3v2dsg

orx=+18 =32

y=+36-18
=18 = 32

A=2(3V2)(3V2)

= 36 cm?

2 /2009

dpla 2l i 44/3 cm oy Jsh 4l 3 Al Calia [
Cpad@) Cpalidall gl aa B (g 4l Jag e (9838 (praildl)
coOSa Le ) () eSiall Ja g Al ana (98 Cuny
Sol:

OsSiall JSAU )8 Aildl) Al ) Jga adldl) Eilial) ) 498 die
Onaildl) cpmlial) Lap Al ) g ddas 8 jhad Ciaihag e 2
x =hgiall sasld jhd Ciual o) (i i
h = by Al gl ) o) o2 iy

(43)? = x* + h?

- 48 = x% + h?
x? = 48 — h? .
gLE Y x Baclall dalua Gl = Jag Al aaa
/4
V ==x*h
3

VA w
V=§(48—h2)h —>V=§(48h—h3)

VA
V' =3 (48 -3h%)

V3

- V' =2(48-3h") =0
—>48—-3h%2=0 —>3h2:48]+3
h’ =16 - h=4
x> =48-16 =32
= x = 42 WshuYiseli jhicia

T 128n
V=§(32)(4-) >V = 3

3

cm

" k) @ A dliwl"1 /2012
Bl JaI dnd g (iSay Crlaad) (g glaaia Eilia 1S g0y 2 [
12cm Wk Cial
Sol:
h = &liall gl ) ¢ paiiy 2x = Gliall asld b ok o) Gl
r>=x+ (h—-12)*? - (12)? = x? + (h—12)?
> 144 = x* + h* — 24h + 144
>x2=24h—h® —x=+24h—h?.......(1)

1
A = 5 (22) (R) 2 sl

A=x.h..........(2)
A = h\/24h — h?
A= Jh2(24h - h?)
N yvem

_ T2 -ant
C 2V24R3 —h*
- 72h* —4h® =0 - 4h*’(18—-h) =0
4h’ =0 - h=0 Je

318—h=0 - h=18cm
x=+24(8) - (18)2 =V18 = 6V3 ¢

- 2x=12V3 cm sxW Jh

(Dt (2)oasm

!



T T e r D “m ""|”" [ ==
! gl W S @ M‘M\waw\
""""""""""
1/2012 (1 /2014 )(1 /2011)
188 il i R g ks 63135/;: Ao )30 adld Cilia ()99 (pa U B (g jila g a iS) paa

sol:
y =0l o) pa iy 2x = Jshll O o

3)5\&\)23@4330&3@0@‘:”&#\Mﬁj\ﬂ\\}sﬁ

dg 3l il Clia yy (i) g pleay

saadl X Jehll = Jakaial) daliea

A=2xy ........(1)
x*+y? = (4\/5)2

- y? =32 —x?
>y=432-x2.... (2)

A=2x/32—x2

= 24/32x% — x*

2= 2(64x — 4x%) 0
232

- [64x —4x3]=0+4

x(16 —x*) =0

if x=0 dew orx=—V16 = —4 Jogz

orx=+16 =4
=V32-16=16=4

2x=8cm Jshl),y =4 cm o=

(D (2)oas

3 /2012
5 S Al Wgaua g (Say Aaild 4y il ) ghaasd ) U ) 2 /e
4+/3 W jhd Cial Jgh 4 gaa

Sol:
x = A gl ki chuai o) o2
2h = & ghaa¥) gL ) ¢ G2l

(4\/§)Z=x2+h2

- 48 = x* + h?

x% = 48 — h?

gL X Baclal) dalua = L) ghu¥) ana
v =mx?* x (2h) = 2m x*h
v =2m h(48 — h?)

- v = 2m(48h — h3)

v' = 21 (48 — 3h2)

- 2m(48 —3h%) =0

48 -3h%2 =0

- 3h% =48

- h?=16

- h=4

x? =48 —-16 = 32
—>x=4-\/ffu\)l=u‘>1\hc\§j=§@d
- 2h = 8 & shuYl gla )

el dala aa) Jga ALalS 3592 64/3 cm ey Jsk
Sol:
OsSiall JSa) b daildl) As D) dal Jga addll Culial) ) 599 ie
Caill) (palal) Lap AS WGl g ASae B jhb Ciaihag Aa g
x = by iall bacld jhad Chual ¢l (i i
h = by Al gl ) o) adiy
(6V3)? = x? + h?
- 108 = x% + h?
x?> =108 — h?
ELELY) X Baslil) dalua Gl = hg Al ana

n
V=_x%h
3x
(4
=5 (108~ h))h

T
>V == (108h - h*) .

w
V' =3 (10830

/4
-V =§(108—3h2) =0

5108 —3h2 =0

 3h? =108

h2=36 -h=6

x2 =108 — 36 = 72

S x = 6V2 UlhauY sl i Caal
V=§(72)(6) SV = 1447 cm®



¢4 /2016
8vV2 cm

Sol:

2x = 328 Jgh i iy h = Clial) plis ) (i

1
A= E (ZX)h dalud)

(8V2)2 = h2 + 1

128 = h? + x?

x* = 128—h? .

X

Sx=128-h2..........(2)
(1) o (2) v
A = h\/128—h?
A= h2(128-h?)
A= (12812 — 1%
256h — 4h3
NGV D)

2(128h — 2h3)
A= =0

2./(128h% — h%)

[128h — 2h% = 0] =~ 2

64h—h3 =0

h(64—h*) =0 ,h=0de

64—h*=0
- h* = 64
- h=8cm

x=v128-64 =+64 =8cm

A=(8).(8) =64 cm? 4islus S

(3 /2015 )(3 /2013)

058 Latie 4l ) B0 CM & 5803 (s £ sana [
Bl sk Jghs (b (1Sa e sl Gl (Slaluas £ gara
Lol i Job g sl
Sol:
X = gl gl Jgh (2
r = bl jhé Chai i
A = (g b il (Sl Falua £ gana (2 i
) dalowa + 5 i) dals = Lagtiabua £ gana
A=r’m+x* —(1)
60= g2l s + 5 jilal) asa
60=(alall Jgh 4 + Al dpuil) x il
60=4x+2rm) +2
s>rm+2x =30

30-2x
Sr=

(2)
~gi (1) o (2) s
A= ()P + 12
'l 2
A=(900 lftlz)x+4x

)1r+x2
- A=%(900 — 120x + 4x2) + x*

a1
o (-120 + 8x) + 2x

[0=C (120 + 8)+2x)|

(- 120 + 8x + 2xm = 0)= 2
=>-60+4x +xm=0

x (7T + 4)= 60
_ 60
n+4
d?a 1 8 -
= -—5=-8)2=-+2>0 4224
dx T T
T 60 .
A x=— X& -,
n+4
60 N
X=—ocm... &l dajsh
n+4
60 120
. 30-2x _ 30-2() _ 30—
b3 11 3
30m+120-120 30 " 30
T — T
r=—mt =~ —x-=—cm
4 n+4 w n+4

30
s2r=2 (m)

=%=x sl fda Jgh = 5 jilal) jkd Jgha -,

T



= g 'HW g | e
- P A RUERE SN @ ot ralall il S
--------------------
3 /2016 kil z A dliul 1 /2016

5V2 Al (e JS b alal] (5 bt Calial Aalua 38) 3 [ chual B il cual JAI damy (Say Jailana ) dalesa 23 /(s
.8 cm kb
Sol:

2x = 551 sh gy y = S i) i | SOF

y =0l o (g 2x = Jshl &)

1
A==(2 YEUIA . “ -
Z(x)y 3 AN jhd Chialy (i gludia Gpand ) Jghal) andy B pilal) S ya
A=xy...... (1) 52 Ayl il Gl Xy Ol 2 gy
98 Ul i o i v gl X Johll = Jakisal) dabisa
y2 + 3% = (5v2)? A=2xy ........(1)
y: +x% =50 x2+y* =64 ‘ ‘h
x24+y? =50 » - -y =64 —x°
Sy =+50-x2............(2) Sy =+64—x%.. .. ... .. (2
(1) & (2) 2 (1) & (2) cosm
A = x/50—x2 A =2x/64—x2
A =,/x%(50—x2) = 2y 64x% — x*
(50x% — x%) _2(128x - 4x3)
2V64x2% — x*
2 100x — 4x3 ;
= 128x —4x°] =0+ 4
2,/(50x% — x*) [ ]
x(32-x5)=0
2= 100x — 4x° 5
2,/(50x% — x*) ifx=0 Jw
[100x — 4x3 = 0] + 4 or x = —/32 = —4/2 Jag:
25x—x3=0 orx=+32=4/2
x25-x%) =0 ,x=0ds y =64 —32
25-x2=0 =132 =42
- x* =25 A =232 .4/32
->x=5 =2(32) = 64 cm?
=+50—-25 =+/25=

A=(5).(5) =25cm? dalus ;S



" gall dicil™3 12017 "okl z A A3 12016

Ll Chial B il Ciual JAN pul gy Julaaa piS) (gday da [ al BJSJ'AHMJQSAJ“?RE(;JSHLJ)&AJQS\?@AA@IW
5cm 6 cm & jkd

Sol: Sol:

y =0l o G s 2x = Jolll ¢ ki | gl O Gy 1= bl el kG o) Gl
. i . » h =ky,5a
Bl jhd Chialy i gledia Gpand ) Jghall andly B ilal) S s
Ay )3 adld Culia X,y Crral) pa ey V:grzh........(l)
Uaadl X Jehll = Jabial) daliea

s i A e s

A=2xy .c......(1) e
2 2:2
¥y > == h™ . (2)
2:2 a2 !
Dy =25k (1) o (2) cass
—=4/25— X2 (2) V= E(B6 = hz)h
(1) 4 (2) vass >
w
pud __ h3
A=2x/25— 22 P — )
4
= 2,/25x% — x* y= 5(36 —-3h*) =0
’:2(50—_4)63): [2(36—3h2)=0]+z
2V25x2 — x* 3 3
[100x — 8x3] = 0 = 2 —~36—-3h*=0
x(50 — 4x%) = 0 _)h2:33_6:12
ifx=0 Jep ey
= 32 = —4Z Jagz
orx V2 e r2=36-12 = 24
orx=+32=42 -
V=§(24)(2\/§)
y =v64 —32
=16vV3 3
:m:‘l-\/i \/_ncm
A =232 .32

=2(32) = 64 cm?



" ski"1/2020
58 Jah Lgaua s (S Al &y il D3 shal 5:S) g l&5 ) aa [
24/3 cm W i Caal gl ¢ 48 5ae

Sol:
V =2nr?h .. (1) H

h2 472 = (2v3)°

e = 12

r2=12-h?.. (2)

(1) & (2) S

V = 2nh(12 — h?)

V = 241mth — 2mh?

V' = 2471 — 6mh?
[24m — 6mh? = 0] + 6m
4—h2=0 = h’=4

h= ¥2 h=-2 dg
U.M="2

gw ¥ 2h=22)=4cm




2 /1998

55 By g (s La B dana b g s dag e dlay) 23 /e
.3 cm W ké Cuai

Sol:
h =k il gl ) o) g jilg X = by Al St 8 o) (s
Abc&Lia) A
(h—3)2 =9 + (ab)?
- h%?-6h+9 =9+ (ab)?
(ab)? = h? — 6h
— ab =+ h% —6h
abc , ade ¢iliall 4L (a
h X 1
ViZ —6h 3 /|
- xh%* — 6h =3h T
3h P P ¢
hZ? — 6h :
V= Ex2 h
3
T 9h?
-V= gh(—)

h? — 6h
2

V=31t(h_6)

b 3n<(h—6).2h—h2.1>
(h—6)?

2h? —12h—h%?2 =0

- h’-12h=0

h(h—-12)=0

- either h=0J« OR h=12

36 36 6 T
V72 6vV2 V2

- X =

I
(=]

el 4L a5l ALii)

1/1997

Jg A Jala lgaua g ¢Sy dadld 4y il L) gha) 1S) aaa 2 [0m
6em Aseld jhd Ciuaig §em 4s W ) aild g il
Sol:
x = Ll o) 3ol b ) i
h =4l g} L) &) g2 il
aef , abe(iliall 4L (1a

x— ']
6 8 l -{
8x=6(8—h) :
- 4x =24 —3h 5
3h=24—4x

1
—>h=§(24—4x)

V=mx’h &WJY\XSJDW\RAM=ZJ\3MY\*
1
V=n'xZ§(24—4x)
V= g(z4x2 — 4x3)
14
V' =3 (48x - 12x2)
- 48x —12x2 =0
12x(4—x) =0
12x=0 ->x=0 & or x=4cm

1 8
—>h=§(24—16)=§cm
daliia X 2+ gl ) x saclil) e = Ladad) dalucal)
A=2m X h+2m x* =W

A=2m(4)(3) +2m(4)? = =% cm?



R 'H P | e
P (PES USSR Loy rerail| radal pualuad
.................... SRV SN
il NG - s
kil z 4 dliul 1 /2008 2 /2003

12cm 4s\iiylg dom il b i ald g il Jag i [ u

7 A day Ofay (blad) (g gluia Cullia g2 12;1.........\9/‘_,“ e b2 . U T ’ . -
€ Y 49 S by Aal) Bas B 38 e (A Al Sy Ada (g4l dag A pdad 3]

.3 cm Lk Ciai 5 yila

sol:

h = &l gl ) (aiig 2x = Elial) 320 Jgh o) (i
ach&tid) &

(h—3)? =9 + (ac)?

- h?—-6h+9 =9+ (ac)?

(ac)? = h®> — 6h

- ac=iZ—éh

ach , ade (bl 4L (4

h X

VRZ—6h 3 L1405

- xyh%—6h =3h f{ oo )
3h

h? — 6h

A—12 h
_2 X

- X =

3h
>4 =(—— )
VhZ —6h

. 3h? )
h% — 6h
Vh? —6h .6h — 3h2. —=—
2= 2vVh? —6h
h% — 6h
[\/h2 a7 e B _0]2 h? — 6h
W

12h(h? — 6h) — 3h?*(2h — 6) =
12h® — 72h? — 6h3 + 18h? = 0
6h3 —54h* =0
- 6h*(h-9)=0
- either h=0J«: OR h=9cm
27 27
= Bi-t2 = Noxi =3V3cm
- A=3V3.9=27V3cm?

b Al s 3a Ll Jag Al Basld g ) g3 ddaclig L)
L (S L Sl dada (65 Cuag £ ghalal)

sol:

h =41 shu) gL ) o) g diy 1 = Al ghul) b kb o)) (a i
SN X o) Aaluua = L) ghu¥) aaa

V=1r’hm........(1)
aef , abcodilial) 4L (1
12-h r

12 4
- 12r=4(12—-h)
->3r=12—-h
Sh=12=37 e (2)

(1) & (2) o2

V=mr*(12-3r)

- §(12r2 —3r%)
> V' = ’3—’(241- —9r?)
> 24r-9r2=0
->3r(8-3r)=0
~r(10-3r)=0
- ether r=0 Je

8
orr:§ h=(12-8) »h=4

1/2000
bc=12 cm,ad.l bc,ab=ac 4# &t abe /o«
. Glial) 138 JAN dawy (S Jaliua uS) g3 33 ad=20cm,
1/2007
Jsb Glal) (g sludia ulia JA1 Aan) (S Jottana S 22 [
.12 cm 4sliiyly 20cm 4isld

sol: 2X,y Jabiaall gans &) 2 i

abd , aei ¢ilial) 4L
20 - 20—y 2x Mmoo L
20 12 Ak

- [40x = 12(20 — y)] ~ 4 : ¥
10x = 3(20 — y) / k

L i

3
> x=15(20-Y) *
A=2xy Al X Jshl = Jliuall dalua
3
A=§(20—J’)-}’
_3 20 2
=520y -9
3
A’:E(ZO—Zy):O -20-2y=0

3
y=10cm ax:ﬁ(ZO—lo) ->x=3cm
2x=6cm ,y=10 cm



kil z 4 dliwl 1 /2011

& gy 5115 (6,8) Ailly jlal) pfilanal) Adslas 2 [
.&&Jba!dg‘i\@j\@@JM\

Sol:
(X, 0) clisal) ) gaa pn i) AR f 2 i
(0, )ehball saa poa i) Akt () (i
abc , aef ¢pilial 4L e

6 y-8
x oy
18
S 6y =xy-8) r
__by *,
> X=—
y—8 1
. o P 03]
EUN) X Bl 2 = Edial) Aalua
2 RS
a=lx ol
2%y "__"E"-.
A—l ( 6y ) !
27,8
2
y—8
A,_(y—B).6y—3y2.1
(y—8)?
_ 6y® — 48y —3y?
(y—8)?
_ 6y* —48y —3y*
(y—8)?
-3y2-48y=0
3y(y —16) =0 - y=0Jd« OR y=16
_(6)(16) s
X = 16 _8 -x=12

5 (12,0),(0.16) ) iy saall o gl e
_Y2-y1_16-0 4

M= —x 0-12 3

Y2 — Y1 =m(xz — xp) piedl das - (y —16)

=-3(x-0)

3y—48=—4x 54x+3y—48=0 afiud die

2/2008
(5 gl Calia JA12 dasy Sy Jibiinn i8] Aalsa 22 [
. 44/3 sl gy
sol: 2X , y Jekiwall g2 o) i i
(2L)?> = 1> + 48
- 4L* = > + 48
-»3L2=48 - 1?>=16
->L=4 -2L=8
abd , aei ¢nliall AL (e
4W3-y 2x
43 8
- [8V3x=8(4V3-y)]+8
V3x=(4V3-y)

1
o x==(4V3-y)

A=2xy ool X Jshll = Jlivall dalus
2

A=—(4V3 —y).
BBy

2
=\/—§(4\/§y—y2)
—>A’=%(4\/§—2y):0 >4/3-2y=0
y=2\/§cm
1
—>x=\/—§(4\/§—2\/§)

sx=2cm —-2x=4cm ,y=2V3 cm

(3 12018 (5245 /2017 )(s2 /2015 )(2 /2013
e ld gl Eulla (A drida g Sy Jollana i8] (20 32 /e
Auigy) (a Cnuskata Cpal ) O Guas 18 om 4sliyly 24 om
Al o Glaly (o) Gl pl) g B30 BN o (e
Sol:
X, Y Jebiaall gy o) o i
abc , aef ¢piliall AL (e

18—y «x A
18 24 PR o i
- [18x = 24(18 — y)] ~ 6 A T
3x =4(18 — y) A ' q

4
o x=3(18-y)
A=xy Gl X Jsbl = Jibead) dals
4
A=§(18—}’)-}’

4 2
=318y -y
4
A'=3(18-2y)=0 ~18-2y=0
4
y=9cm —>x:§(18—9) ->x=12cm

A’—4 2)<0
=3(-2)



LTI [Im [[JTTIIIIEEEES
A..}Q.,&QLL'JELL{UIXIIILIJ [OUAUAIIanman ‘ Al ||”|| [ A
‘_,J\..:d\ Al a\::..d\ ‘,.a.M:a:;J\ ‘_,.e.l.a.ﬂw:u:\
.................... SRV o5
W
Oea ) diad 1 /2015 1/2016
A T g i JAIS auda g Aaild Ay il ) gl S) Slagl aafw | g ila dag i JANS auda g Aaild A i A glam) ) Mlag] [
8 cm 4ixld jké Jghy 6 cm 4sliiy) aild 10 cm 4ied ki Jshy 6 cm 4sli) aid
Sol: Sol:
h =431 ghau) g ) ) o2 iy r = &) ghu) sacld b o) (i h =40 ghal) gl ) o) Gaiiy r = 4l ghal) 3ol o)) (i
LY X 520 dabuas = Ll g aaa LI X Baclil) dalus = &) by paa
V= rzh” e (1) V= TZhTE (1)
aef , abefiliall 4L (1 l f, 6ae_f’,l abgm\ Rt
rS == = 3
4-1r 4 re d 1 I 6r =30 —5h
2h=12-3r i L 30 — 67
12 - 3r (ki - h= )
—)h= (2) EE= -.hr-- 2 5~ .
. 2 (1) & (2) casni
(1) & (2) o254 V=1tr2(30_6r>
V=mnr? (12_3r) = §(12r2 —37r3)

T
== (307% — 613)
> V= g(aor —18r2)
2 Vem [E (60r —18r%) = 0] = r
5 5

.4
V' = > (24r — 9r?)
~1r(24—-9r) =0 > ether r=0 Jd

24 8
orr=4 ~—r=gzg - 60r—18r2=0]+6
.8 21r(10—-3r) =0 > ether r=0 (g
= — o = - =
2 2 orr 3 5
2 /2018 "kl z A A1 /2017

gAI by A Jal o s Aaild 4, 5013 4 ghasd 1S) dalasa 23/ e 8 gl culiia JANS drua g (S Jualana €0 gdny da [
12 om «iaell jhb chualy 24 om 4ol b)) a o sbate ) o a9 20 om 4l )lg 12 om

Sol: i i ol i g sasls i
. . e N G W | Al o Glady Gadll) (el 1) g a0 ) ki
h =) sl gl ) ¢ s 1 = S0 b sl ¢ L | g, it Ol Gl Gl s o0
&&JY\xs.\Dm\f\am=§u\3£u‘i\aea X, Y debiiall gy ) Qi
V=r*hm......(1) e B Mty I ... (1)
2 44 = =, 4% i fe
aef , abcouliall 4L ¢ T abc , aef Gl 4L a2} 13 pg A e
24 12 2 y 20-x i 15 Ae onis Ll
= — NS c L . — (G el G

24Eh r) . 12 1220
[12(24 — h) = 247] + 12 _iaN : LY
24—h=2r DY =507
> h=24-2r...(2) E 3(20 ” 2
(1) & (2) vase = RO T
V=nr?(24-2r) (1) & ()uéw ' K

= 24nr* - 2mr3 A=x> (20 x) %|

- V' =48nr — 6mr? |
- V' =[48nr — 6nr? = 0] + 6w —>A=—(20x—x) «Diod

2 _ 5 e £ —

-8r—r“=0
~1(8—1)=0 > ether r=0 e 4 =§(20—2x)
or 1 =8 kil i -A'=0 —>§(20—2x)=0
~dalud) A = 2mrh + 2mr? (2) A (x) dad Las

A = 2m(8)(8) + 2m(8)?

3 3
= 128w + 128w = 256 w cm? y=5(20-10) ->y=;(10) >y=6cm



"l g 4 ALu"1/2018

Lo ) dilal) Lgtiabuce daild 45 ila 400 ghaus) paS) Magl a8/
612 CM (s.guens W kb a3 58 Jala ds gua 3a (S
Sol:
2h= &) ghu) gl &) s
r=i shad) 55 b Ciual i
A=) dabual) (i i
gLV X Saclal) Jasaa= Agilad) Aalecal)
A =2mr(2h)
A=4nrh.........(1)
(6V2)? = 1% + h?
72 = r* + h?
-1 =72-h?
Sr=+y72-h%...... (2)
(1) & (2) cass
A=4m\72 - h2.h
A = 4m\/72h? — h*
_ g YA4h - 4h3
~ T =kt
144h — 4h?
=4g— =0
2V72h? — h*
- 2m(144h — 4h®) = 0] + 21
> 144h — 4h® = 0] - 4
—-36h—h®=0
h(36 —h%*) =0
Wh=0 or 36-h*=0
~2h=2(6)=12 Jsk
r =72 36 =36 = 6l jhicaas

Al

1/2018

Ol La ) dldalua Uille (g ghaall 8 JgY)

Sol:
x=culial) 3as 8 o)) (s
y:ﬁaﬂ.d‘ &WJ\ o) padi

1
A=Ex.y...........(1)
NPC , ABC (fifial) 4Ll (ya
y_ x
4 x-3
- 4(x—3) =4x

4x

ﬁy=x_3m(m o
(1) & (2) s —p s,

1 4x "
Azixx—tl

2x?

x—3

(x —3).(4x) — 2x%.(1)

1 (x - 3)2
_4x® —12x-2x?
- (x—-3)?
_2x%—12x
-~ (x—3)?
- 2x2—12x=0] + 2
- x*-6x=0

—)A:

AI

-A'=0

x(x—6)=0
>x=0Jw ORXx—-6=0
->X=6

(6,0) Gl J}Mcnc.kﬁﬂ\ iy,
(2) & X ad iagai
4)(6) 24 .
= =— o y=
Y e_ang
(0,8)@&‘3@\ J}Mc.cclauﬂlz\lah
> (6,0), (0.8) kil Yy aivedl) slas
y—J’1=}’2—}’1
X —Xq X2 — X1
y—-0 8-0
e d = —
x—6 0-6
y —4
d = —_
xX—6 3
-3y=-4x+24
4x+3y—24=0 aftidl il




(" kil 7 s alil "1/2019)
ol da g aa JAh aa 65 ALl Ay il &) ghal 5S) dlagl aa [
(12 cm) 4328 Hhd Jsh (8 cm) 4cli ) 218

Sol:

r = 4l ghul) i Caal

= 8r=48-6h
6h =48 — 8r

v= 2(247*2 — 4r3)
v\ = 2(481‘ —12r?)

=T = 2 WS
l0=2 (48r —120%)| + 2

0 =48r —12r?

=0=4r—r?

> 0=r(4-r)
Lair:() dg@_)
Jd4—-r=0

-7 =4 cm kil Gaai

_24-4(4) _24-16 _8 &
h= 3 3 3 CMTe

(2/2019)
G da g jha JAh aa 65 Al Ay il Dl ghal HiS) eyl 2 [
(12¢m) 4aed jlb Jshy (150m) 4elis ) &1

Sol:
r =;\4\JJ=MY\SJQ\§JL§M 3 ad

V=m1%h ek

aed , abc AA 4LE

18

* s
_ AT e Y2
V=2(15-h)xh
== (225 - 30h+h?) b

=22 (225 h — 302 + 1)

V\=22(225-60h+3h) , =V\=0

0 =225 —60h + 3h%} +3
h? —20h+75=0

=> (h—15)(h—-5)=0
h =15 deg I5>h>0 &

h=5m =r==(15-5)

r=4m



" Anki"2/2017

?.‘am\ Eulilal) O‘JJ*C}‘Q:MFG éj\AhJJ&AJ,\S\ﬁAé%/u«
. o) duali ] g ALUS 5 50 94/ 5 5 dk, gt

Sol:
h=bs Al gl ) 2 i
r= g aall jhill duai a b
by Al v = g r’h 1

(1 h OB aad) (s Vb Ad ja uass

+h?+r?=(9v3)?
r?=243 — h? 2

1442 sases

V= §(243 —~h?)h

V=81mh — * h?
v'=8lm -3 T h?
0=81nr— mh?]+n
0=81-h?*>h*=81
2h=+9cm gy
r’=243-81=162
v=§(162).93

v=486m sl kg Aa S aaa

" Anki"1/2017

Basy 4+/2480u (s J8 b Ol (g gluaia Culiia ) aa/

Jsh
Sol:
2x= s\l Jsh s i
y= Acldl )
1 i
vA=2(2%).y £IN
nS oyl O
~A =xy 1 x*(_‘el J :
X2 +y? = (4V2) Weax
25 2
>y =32-x i i A
y=v32 — x? 2 aalisdl
by, A=xy
122 0ap A by Al (e
aLls
A=x./32—x*
A=+/32X% - x*
_oonlldabdEi.  64X-4X°

2 f il 2./32X%-x*

0= 0= 4X(16-X%)
24/32x2-x4
b 4X=0X=0 W
16-X>=0=> X*’=16>X=4 4
Y=V32-16=V16=4
dalwas 80 o A = xy = (4)(4) = 16 cm?



T e
x.A..-'v 1 ',

T B~ |‘ ““
T bl WS- °my‘

”" Il ||| [ |||||||||||ﬂ.ﬂﬂLlllll-'-!l;'-',-'l~"=!=w

" Akt 53441 2018 " Akt kil ¢ A8 dliu) 2/2017
éﬁ&ﬂad\)\j.\@@ﬁé@g)ﬁhh\,ﬂ*ﬁ‘é%/u.u sj\A&\AWJMOQM‘QJMmﬁ\LMQIw
dala sa) Jga ALalS 3508 (44/3 cm) B dgb Lgl sy i 38 e (b (15 Al Gy Gem Lo b cia
e ' CRTRIYY
Sol: Sol:
s Ud 4 T Gua h= &lial) gl )) (a
2x= 52l Jsh 2 i
(4V3)?=h%+r? A = dalual (a2 i
48 =h*+r’or?=48-h? 1 .. \
A=E' dacldl), gl Y
T2
V=3rh A=L.2x.h=xh
=2(48-h%) h A = Xh -eeeeees 1
(6)7 = XP4h?  uystd dia
=T (48h-h) (6) Zx -:h el A e s
3 36—h“=x
i
v'="(48-3h%)=0
; (48 -317) ox=36 I weee2 ~
T T
Z(48-3h¥)=0]=+ <
5 ( )=01~3 <A =h+36 — h?
[48-3h%=0]= 3 [
=+/36h% — h* |
16-h*=0=>h?’=16 ~h=4cm o
A= 72h-4h?
ABlal) A h dad g 2y/36h2-h*
r2=4-8—(4)2 0 = 72h—4h?
2+/36h*—h*
1> =48-16
[72h— 4h® = 0] + 4
~r2=32
= 18h — h* =0 = (18 —h?) = 0
V=2r?h
3 W h=0 Jag
V=3 (32)(4) E]
=22 om? 18 — h? =
i3 4l puad Galldal) aus ol 13) fAliaNa = h> =18 = h= V18 = 3V2

~ x=vV36-18 =18 =32
A= (3V2)(3V2) = 9(2) =18 cm?



" Auki"3/2018

el Jgh Clia JA1 dan ) Sy Jibins 3S) 50y 3 [
Auglyy O Grogadia Gaaly ) &ae (12cm) (20 cm)
Al o lady (Bl Gal g Bao B o (lad

Sol:

A=XY.orirennns(1)

btr , bcqAA GEliall 4L (e

tr ba
cq bp

A=x(:(12-x))
A=§(12x—x2)
A'=2(12-2x)
2(12-2x)=0]+2

12-2X=0

= X=6cm

y=2(12-6) = y=10cm

X,y Jebaiesal) g2y (yan i

2 G

" Auki"1/2018

Ly sda Jil lgrdsg e daild 4y il Ll shi) juS) aaa da [
(9cm) ok chualy (12cm) L) a5 il

Sol:

h= 43 ghau) gUli) pa g
r = &l ghauy) jhd Chialy

ade,abcAA 4L (a

_ adde
abbc

[12r=9(12-h)] =3

4r=3(12-h)
T-12-hoh=12-%.
3 3

122 pas
V=mr?(12-3)

4rin

V=127nr?- —
3

12 (=

A

3L
LY
n 'l_
2
| 3 S —— N
. b =a,
= o
P )
4 L

4z il g paa )
ala s 3 Gl

--------- 2



(L] Il ||| | |
gasc LT
l

.
! gl - S,

”" Il ||| [

" alsil) " ) Gl Jga Ay 30 Alial)

[ $NIsY 2 4s 230 }

1 /1997
ffx\/xz — 15 dx  Je\Sil) Aad ox /0
Sol:
8

fx\/xz —15 dx
4

1 : 1
= Ef 2x(x? —15)z2dx

0
o]
=]
= %[\/(64 ~15)3 — /(16— 15)3 ]

1 342
=3643-1) ==~

=114

2/1998
J%J:Qx+3)dx= 12 oS 13/ [

abER sid > a+2b=3

Sol:
b

f(2x+3) dx =12
: [(x% +3x)]2 =12
(b* + 3b) — (a? + 3a) = 12

- b?+3b-a*-3a=12...... (1)
a=3-2b.........(2)
(1) (2) v

b%+3b— (3-2b)?—-3(3—-2b) =12

b2 +3b—(9-12b+4b*)—9—-6b—12=0
—3b%2+12b—-30=0]+ -3

- b>-7b+10=0

(b-2)(b—5)=0

Wh=2-oa=-1

sb=5->a=-7

dasall Jalsil) a4 )5l Adiaa) -1

1 /1996

fog\/:dx LJALS-‘M 4.4.\5 e /U“

Sol:
3
[ =
x
’ x+1
3
-1
=f(x+1)7dx
0

=2 [(x + 1)%]2

=2Vx+ 1],
=22-1)=2

1/1998
. a 3 'S —_9 . .
AER Wi [[(x—a) dx= o5l
Sol:
a

J.(x—xg’) dxz_T9

»a*-2a2-8=0
(@?-=4)(@a*+2)=0
-a’-4=0
>a’=4

s a=F2,a*+2=+0



1 /2004

P 4 x R
AER “d o [ ——dx= 2o8M]

I, — O I [
Sol:

4

fxdz
x =

| 7+

4
1 5 -1
=37 (x*+9)2xdx =2
a
4
1 5 -1
=3 (x*+9)2 2xdx =2
a

=[(%) (z)(x2+9)%]: =2
—>=[\/m]z =2
(V16+9) - (Va*+9) =2 »V25-a2 +9 =2

va2+9 =3 -a’+9=9 -a’=0 -a=0

2 /2003

fl dx _IA/
0 9—12x+4x2 5

Sol:

1
f dx
9 —12x + 4x2
0

1

B dx

- | 5=z
0

1 1
= J(3 —2x)%dx = %1[(3 —2x)"%(—2)dx
0 0

2 2 N\G=7 &

_1(1 1)_1 2_1
) 3/ 723 3

-31G-207), = l[3 —12x]: 7 l(L _1)

2 /2002

f:\/} (x+6)dx fu
Sol:
4 4
1
fﬁ(x+6)dx = fxf(x+6)dx
0

0
4

3 1 2 5 2 3714
=f (xf+6xi)dx = [—x7+6.—x7
5 3%,
0
2 4 2
= [E\/x5 +4\/F] = (5\/45 +4\/E)—(0)
0
64 224

=g t3=g

(2 /2005 )(1 /2002 )(2 /2000)
f:x X249 dx JolSil dad 2a [ u

Sol:

4 4
fx\/xz +9dx = f(x2 + 9)%xdx
0 0
4
= %f(xz + 9)% 2xdx = [(%) (%)(x2 + 9)%]

4

0

0
=%[\/m]z =%[\/(16+9)3 -J0+97 |
-3V -

1 98
—5(125 —27) =3

1/2001
[ VAT +5x (2x + 5)dx Jalst) dad s [0
Sol:
4
f\/xz +5x (2x + 5)dx
0

4
1
= f(x2 +5x)2(2x + 5)dx
0

= g [(x2 + 5x)%]:

= ; [w/ (x% + 5x)3 ]z
=§(,/(36)3 NOIE %(216) = 144
2 12001

19-12x+4x2
Sol:
1

f dx
9 —12x + 4x2
=l

1 e 1
= | === = [B-20)2x
fl (31— 2%)? fl

-1
= f(3 —2x)72(=2)dx

N RPN RN PN -



¢ /2008
7 1
fO ﬁdx -’élu-“
Sol:
7
1
f3 dx
x+1
0
7
-1
= f(x +1)3dx
0
3 217
= E (x + 1)3]0
3 7
= E [3\/ (x + 1)2]0
3 9
=z¢-D=3
1 /2008
s, [P fooOdx = 3, [P f(x)dx = 5 ol Ml
c
ff(x)dx id xnc€a,b]
a
Sol:

ff(x)dx =ff(x)dx+ff(x)dx

—>5='ff(x)dx+3 —>ff(x)dx=2

2 /2010

'f13f(x)dx = 6,f13g(x)dx =2 S I3[
3
(170 - g + 4t =

1
Sol:

3
f [F() — g(x) + dx]dx
! 3 3 3

= f(x)dx— | glx)dx + | 4x dx
Jroose= oo

6— 2+ [2x2)3

=44+ (18-2)

=20

(Ubd z s dkial 1 /2015 )(2 /2003)

f_ll V3x3 225

Sol:
1

f Yx3(3 — 2x2)dx
21
1
1
= f(3 —2x%)3 xdx
21

_ -1 1 e
= j(S —2x%)3 (—4)xdx
-1

—_3(1—1)=0

-1 3 41!
.o =22
4 4[(3 &) ]_1 16

1 /2006

2 1
fl —(S_ZX)de A [

Sol:

2

[ =
(5—2x)2x
ls

2 2
= J.(S —-2x)%dx = _71-].(5 —2x)72(=2)dx

2 /2006

2 dx
L 4
f1 Gz S Jos

Sol:
2

il

2
= f(3x —4)2dx

2
= %J(Bx —4)72(3)dx
1

17 1 ]2
3 13x —4l,
1 —

-2




(3 /2016 )(1 /2011)

f4 sec’x dx JolSilf 4ad 2 [

2+tan X

Sol:
T 2
Z sectx
—dx
_%2 + tanx

= [ln|2+tanx|]

T
4

/A
=1n|2+tanZ| —ln|2+tan(—z)|

=In|2+4+1|-In|2-1|=In3-0=1In3

Jhdl z s dlia) 1 /2011
JEes sinxdx Jalsi Lad ta [
Sol:
s

2
j e®S¥sinx dx
0

T
_ 2 ,COSX (_ oi
=- [2 e (=sinx) dx
T

— _[ecosx]?
0
— _[eCOSZ _ ecoso] — _(eo _ el)
=—(1-e)=e—-1
1/2011
f_43|x|dx Jol<i Lad da [ ju
o _(x,Vx =20
Sol: f(x)=lx| = {_x,Vx -
f(0)=0
lim f(x)=0 L, __ lim f(x)=0 L
x—0(+) 1= x—0(7) 2

e Ll = LZ =0 "BJ};}A%}UJ\
. f(O) = ;l_l:(l)f(x) = 03 i adlall

4 0 4
f f(x)dxzf f(x)dx+f f(x)dx
-3 -3 0
0 4
=J f(—x)dx+j f(x)dx
) 0
= [ 5210 + 8

[(0) 79)] +1(8) - (0)

1 /2009

fol;zdx o

(x2+1)
Sol:
1

| e
G+1)2
0 1
= f(xz + 1) 2xdx
0
1
1
=§f(x2+1)'22xdx
0
o1
== [(x?+ 1)
e 1_—1(1 1)_1
S 2 b2+l 2\2 1/ 4

("2xk5"1/2019)(1 /2010)

JE(sinx + cosx)?dx 4o/

Sol:

2
f (sinx + cosx)?dx

(sin®x + 2 sinx cosx + cos®x)dx

(1 + sin2x)dx

°‘Nla°‘~m

1 @
=[x— = cos2x]?

= (3-3¢0) = (0= 300%0)
= 2 2COS7T 2COS

G-

(2 12018 )(2 /2009)
8
3 —x3+x2 dx /o
Sol:
8 8
[ -f e
x3 +x2 J xz(x+1 X (x+1)

(x+ NZdx = 2[(x+ 1)2L

3

1
=2((8+1)7—(3+1)E)
= 243-2%2=6-4=2



(212016 )(2 /2014 )(1 /2012)
f1:135 e*dx  JalSil dasd da | u

Sol:
In5 1 [Ins 1
f 22X dx ZEJ. ezx(de) :E[ezx]{gg
In3 In3
1
— E [eZInS _ eZlnS]
:i [elnzs _ eln9]
1

1
5 [25-9]=2(16)=8

(272015 )(2 /2012 ) (k8 z 5 1 /2012)

4e‘/§dx ..
= (2 dasd
J; i Ja 1l da [
Sol: \/_ il
N u=vx ,du=——=dx
J-4e xdx= 4e‘/’7idx 2\/}
1 2x 1 2vx
=[eV]t=eVt—eVl=e2—¢
(2 /2014 )(3 /2013)
# L gy JalSil Lo ta [
0 cos?x
Sol:
T
4 tanx
> dx
o C0sZx

T

4 2
tanx sec®x dx
0

A

1 z 1, g 1
=E[tamx]0 =E(tanz— tanO) 7

Skl 7 s 4l 1 /2014

2 . -
Jyxe ™ dx Aad 2 fou
Sol:

2
f x e In¥ gy
1

2
-1
J- x e x dx
1

2 1
J.elnfxdx
1
- | ; @

2
=J-dx=[x]f =2-1=1
1

(s /2016 )(2 /2013 )(1 /2011)
fol(l +e¥)2efdx Jal<i dad s [

Sol:
1 1+ x\3
f (1+e%)%e*dx = [%]3
0

=1+ ~ (L4

=2[((1+eY? = (1+1)° =7 [(1 +e)* - 8]

2 /2011
1 3x%+4 .
(S dasd da
fo x3+4x+1 dx Ja 4 [0

Sol:

b 3x2+4
J;, x3+4x+1dx
=[In|x3+4x +1|]}
=In[1+4()+1]-In[0+0+1]|
=In|6|-In|1|=In6—-In1=In6—-0=1In6

(3/2019)( 245 /2015 ) (524 /2012)

4 2x
fO x2+9

dx JelSil) dad sa [ u
Sol:
2x

4
Jox2+9

=1In|16 + 9| — In|0 + 9]

dx = [In|x? +9|]3

In25
=In25—1n9 ===
In9
¢l 2012
T
JEsecx sinx dx Jalsill dad 3 [
Sol:
Vs
3
tanx dx
0
==
3 sinx
o COSX
T,
3 sinx
o COSX

= [—1n|cosx|]§ = —[(In |cos§|) — (In|cos0])]
[ - o) - () =



(52643 /2019)(" kil 7 & 4iwi™2 /2017 )(3 /2014)
[%,13x — 6] dx = 30 & & [
sol: ffz |3x — 6| dx = 30
3x—6
—(3x—-6)
=6-3x

~LHS [*)|3x - 6| dx = [*,(6 - 3x) dx + [, (3x — 6) dx
3x2 2
= [6X-T

3x-6=20=>x>2
Ix—-6<0=>x<2

(2,4]

361 = | [-2.2]

2
2ot [3i - 6X]4

[l-2)- (-2 (8205

=[(12-6) — (-12-6)] + [(24 - 24) - (6 - 12)]
=6+ 18 + 6 = 30=RHS

G Al Alivd 1 /2015
f;x e X dx dad s fom

Sol:

5 5
fxe'"”‘dx=f xeln
2 2

:f x e x xdx
2

' dx

— 51 d Inx _ -
—L;(x) X [e™F = x ]

=f25dx=[x]§=5—2=3

(SR8 g4 3 /2016 )(LA4 ¢S 2 /2015)
f 8 V-1
1

3z
(1/2019)

3
/\F
fl Y dx dad s

a2

Y dx =2 ¢ el

Sol:

L o ()

LHS|,

o[ (1) e
:3[@]§5 =3 (g) [Jﬂ]?

(B~ [T -1
~J) — (2 (0) = 2=RHS

(3/2019)(1 /2015 )( 5445 /2014)
Olewk lilge R 4edia [

N (x - %) dx =2 [}sec’x dx
Sol:
T
a 1 2
f (x+—)dx = 2[ sec?x dx
1 2 0
x?  x z
=[5 +35]1 = 2[tanx]g
1 77:
=:»E[x2 +x]¢ = 2[tanx]; = [(a +a)— (12 +1)]
T
= 2[tan— — tan0]

4
>~ +a-2)=2(1-0)=>-[a*+a—2) =2] x2
a2+a-2=4=ad>+a—-6=0
>@+3)(a—-2)=0
either a+3=0 = a = —3

or a-2=0>a=2

(24372017 )(1 /2014)

?f_glf(x)dx A f(x)={3x2,Vx >0

<ils 13 |
2x,Vx <0

Sol:
[-1, 3] (Ao 5 ratsa
f(0)=3x* 2£(3)=3(0)=0

lim 3x2=3(0)%=0=1,
1 =) Xx=
i (0= lim 2x =2(0)=0=1,

e L1= LZ—O = ;(ln(} f(x): 0
xlin('}f(x) =f0)=0 x=0 i 5¢¢1«uf“1.\!\
{x: X<0}, { x: x>0} (w0 SS Ao 5 paiea LYl S
R s 5 paiua Al -,
[1, 3] & 3 aiewa D) -,
P fdx= [0 2x dx + [ 3x% dx =[x2]°, + [£°]3

A o) e
4 s

5493 40

=[0-1]+[27-0] =-1+27=26
$44ai 2015
LLLERER IS
SoI
7 cosx
m x_f smzxcosxdx
BRI m]n

@—\/;]2[{ B

=2[1_ﬁ]=2_ﬁ



gaae T lH““ u|||”|| [ ==
"_,J\..:d\ A AL | @ M\u@\yau\
--------------------
$4445 /2016 (6245 /2018 ()W) Alical 4 /2015)

Wil dlh ke R & f(x)=x2+2x+k oSl /o
JEEGOX 3 (-5) e s sual

Sol:
fx)=x*+2x+k
y=5 i -5 gl g hal Ll
f)=2xtx=>0=2x+2
52x=-2 =>x=-1
e llgi x=] 4.,
A (B \gula g (g g Al (-1, -5) Ak -,
S=(-1D2+2(-1)+k
>-5=1-2+k=>k=-4
o f)=x*+2x— 4
f_zlf(x)dx

2

3
(x2 +2x—4)dx = [x_ +x% — 4x)?
3 =

=(3+4-8)—3+1-4

= 8 4+ ! 5=3-9=-6
3 3 -
(2/2019)(1/2016)
O 138 [-2, 6] Bk o § jaluna V3 f(X) Jom
6 | 6 B
Jo,[F() + 3]dx = 32 < [’ f(x)dx = 6
1 .
[, f(0dx
Sol:

6
f [f(x) + 3]dx = 32
f_62 f(x)dx + f_62 3dx=32

J63 dx = [3x]°,

-2
=3(6) —3(-2)
=18+6 =124

L[S fGOdx + 24 = 32

= J:f(x)dx =8
f_if(x)dx = f_lz fx)dx + J;éf(x)dx

:Jlf(x)dx+6 = jlf(x)dxzz
-2 -2

2x3-1 .
f dx 4af 3 /o
3 x-1

Sol:
2x3-1 3 (x—1)(x%+x+1)
J; 1 = -, (x-1) dx

=—f2 (x% + x + 1)dx

3 2
=[5+ +x]3

=[O +3)-G+2+ 25—

3
99-40, _ -59
=)=

(" hE) 7 A ALiwi"1/2019)(1 /2017 )(Cen b Alinl 4 /2015)
2 (a, b) D& Akl f(x)= (x — 3)3 + 1 (Aadall G813 /m
JPFGodx — [ () dx el Rased el
Sol:
Fx)=(x-3)3+1 a7y i sai
F(x)=3(x — 3)2(1) = 3(x — 3)?
F (x)=6(x-3)(1)=6(x-3) = [0 = 6(x —3)] + 6
>5x—3=0=>x=3
F3)=(3-3)3+1 =0+1=1
(3, 1) A OEN) Ak .,
(a,b) (A NN Ak
.~.a=3, b=1
b a
f f'®dx — f ' (x)dx
0

1 3

fS(x—S)zdx— f6(x—3)dx
0 0

—32] 3 3 2
=3[(x . )]0 [(X s
(-3 31637
=[(1-3)*-(0-3)*-3[(3~-3)* - (0-3)7]
=[-8+27]-3[0—-9] = 19 + 27 = 46

15

kil z A Akl 1 /2016
s
Ji cotx dx dad & [

Sol:

2
cotx dx

2 COSX
f —dx = [lin|sinx|]

[NEINE]

= ln|sinz| — |sinE = Inl - ln% ln— In2

il



1/2017
f(x) = Al ALlka A3 AF(x) = 1 — cosx O <l /o
Jalsill aia¥) 43 yal) s F2[0, gl = R < sinx

fog f(x)dx

Sol:
R Ao @Eias A48 ¢ 5 jaiea N3 F(x)
F(x) =1—cosx
F'(x) =sinx = f(x)
flx) Al A A & F(x) .

L T
f@)dx = [FIg = F(2) - F(0)

O% T

6
= [1 — cos (%)] —[1 - cos(0)]
%1-?]—[1—1}
2-3

2

2 12017
[rlx =1 dx et dod sz [

Sol:  Adlaal) 4l iy i) caa
_ _((x—1),vx =21
S)=x-1] _{(1—x),\7’x <1
2 1 2
f |x— 1| dxzf (1—x)dx+f (x—1)dx
0 0 1
x? x?
= [x—7]3+[7—x]§

Ukl z A Al 2 /2017
ALEa) Al o g |0,g] 8l o 5 palicns AN £ il 1Y)/

fog f(x)dx F(x) =sinx, F: |0, E] = R fadlal
Sol:
F(x) =sinx
ALlsa 1o f(x)
JZ f(x)dx = [F(x) |2 —f(0) =[sin x]

= sing —sin0=1-0=1

T

2
0

bl z A dlia) 2 /2016

2x,Vx >3 P
= ! - ZilS |3 dand
109={q \yx <3 S Ak fon
¢ [Hfdx s
Sol:
[1, 4] Ao & ratsa UIsl o i
f)=2x 2£(3)=2(3)=6 4 4
lim gron_| xoat 2X)=2(3)=6=1L;
x-3 f(x)_ lim _ _
x-37 6 =6= LZ
.'.L1= L2=6 = ;{l;l:} f(x)= 6 DJJ.AJA

. lim £ (x)=(3)=6
{x: x<3}, { x: x>3} G0 IS Ao 8 paieua LYY LS
R s 8 i A -,
[1, 4] o 3 isa 1A -,
fff(x)dx= f13 6 dx + f: 2x dx
= [6x]F + [x*]3
= [18-6] + [16-9] =12+7=19

X=3 die §paduwaf AN -,

¢4 /2017
4eV*dx y w
J; = Jal<ilf daid o |
Sol:
4 VX
IGYX
_otvx. L
=2 e X
= 2[e¥*]}

=2(eV* — V1) = 2(e2 — ¢)

Jua gal) Alicil 1 /2017
(Vx +2)2 [, Vx dx Jalsil Lo s [
Sol:

[V (Va +2) dx

- 1

=/, xZ(x+4x2+4)dx
3 1

= [)(x2 + 4x + 4x2) dx

2.5 224 8 34

_[EXZ + 2x +§x2]0

= C+2+2) - (0+0+0)
_ 6+30+40 _ 76
T 15 15




gaae T IH“” ""|”" [ ==
"_,J\..:d\ Al AL ) @ M\M\wau\
""""""""""
(1/2019) Jhdl z A dlial 1 /2017
2x+1 Vx=>1 ..cr - -
fx) = { X inl S 13 /s folji_jdx Ll L 2 [
Sol:
J.OSf(x)dx-\'; 1x%2-x 1x(x-1)
Sol: Jo Fmdx =y
x = 1 Loie Al 4y ) sl 0t 40 flx(V— 1)(\/—+1)d
Nfx)=2x+1 = f(H=2)+1 =>f(1)= =f0(x\/§+x)dx
3€ER , 5 .
2 2
x = 1 Ledic 4y A1 :folxz"'xdx:%*'x?]%)
2
s 1
llm(2x+1)—3—L _ = e ]
2) lim f(x) = "'1’1 3 3= 1\01-‘:’;‘-“34 —5x2+2x Jo
x-1 xLl’{l_ = =L, — 2 1
=(=@ +—)— 0
x:lu&cﬁd};}a}};%\;)%m‘.'. (5( ) 2 ( )
2 (TN
3) (1) = lim f(x) ~ 5 2D

(0,5) s x =1 Ledic 5 jaiua dllal) o
5 1 5
Jo f()dx = [ 3dx + [[(2x + 1)dx
= [3xfo + [x* + x]3

=(3-0)+(30-2)

=3+28=31
G244 /2019
ff’xe"‘”‘dx dad 2 [
Sol:

3
J x e In¥ gy
1

3
-1
=f x e xdx
1

3 1
In>
=f e 2xdx
1

—f3 (xl)dx
=] &5

3
=.[ ldx=[x]3=3-1=2
1

@\MJ;\.C }A}d\j&ﬂdu\e@mck\dﬂ‘&am
[0,1] e b satuse e 4 Y Luale

1/2018
4e‘/_
foﬁd Jal<il Ladd 43 [
Sol:
4e‘/’?dx 4 \/—

=2[e ]0=(e‘/_—e‘/_)=e2—1

3/2018

fl 3x2+4 di Jalstl) dad 3 ]

0 x3+4x+5

Sol:

b 3x2+4
_fo x3+4x+5dx
= [In| x® + 4x + 5]]5
=In|1+4+5—In|0+0+5|
=In|10|-In|5| = In 2 = In2



" Auki"1 /2018
f40 x(x — 1) (x — 2)dx : JalSil) dad 33 [
Sol:
0
f x(x—1)(x —2)dx
4

0
= —f x(x% — 3x + 2)dx
4

0
= —f (23 — 3x2 + 2x)dx
x4 4
=[z—x3+x2

=—[(64 — 64 + 18) —(0)] = -

("haki" Jhil 7 A Alic) 1/2019)

Al Alie Al Ll il | () = /7 4 x2 <l 1) /w
ta i f(x) = sz

S[1, 3] sl e 48 jatie Legdl Lle fl f(x)dx

sol :
f(x) = V7 + x?
Ajall dllaae o) el
f(X) - 7+x2
[ fGdx = &
i) = f(x)

F() = (7 4+ x2)2
- f\x) = %(Zx)(7 +x?)E

allas Ala

fAx) =

7+x2

P fodx = £3) - F(1)
=V7+9—-V7+1=+16—- V8
=4-2/2

f3x4(—+3)4dx = f3 4(

" Al s 0 sl [2017
1
[3o4C 4 3)* dor £ QA A 3 [

Sol:
1+3x

)* dx
1
— fo x4~ (1+3x) )4—d f (1 + 3x)4 dx

]3

1 (1+3x)

——f (1+ 3x)*3dx =[5
(1+0)°]

=—[(1+39)°-

1 1 31
=ElA+ D -] = B2-D =1

" Auki"2 /2017
f13(3x)el"x dox T Jalsl) dad an [

Sol:
f13(3x)elnx dx =3 f13 elnx xdx
2
= 3f x%dx
1
3
3R =27-1=26
" Ak kil ¢ A i) 1/2017
[ €7 dlx 3 s 3. o
Sol:
n2 _ n2 _
{uersiay S e (St
:_[e—x]énz
=1 [e7n2 — 0]
1
SEEY . R
. L 1]__2

("&mhﬁ"3/2019)

sec®x
“ dx s o

2+tanx

Sol:
sec?x = alidl ddide

T
n|[2+ tanx]i_7T
4

= In(2 + tan %) —In(2 + tan _4—”)
=In(2+1)-In(2-1)
=In3-1Inl

=In3-0=1n3



jx/:?(\/a?+1)dx

sol :

f41\/§(\/§+ 1)dx
= —f(x+\/§) dx

4
- f(x + x%) dx
1
2]
(et
i g
803‘i 7) 673_ ’
—_ (_ _2

- 6 /6

4

3

i)

40 7

6

1/2020

4

j 2x p
x2+9 %

0
sol :

4

2x
fxz =9 dx = [In|x? + 9|]}
0

=In(16 +9) —In(0 + 9)

=In25—-1In9
-

=21nE
3

" s4h3"1/2020

" 523"2/2020

32x3 —4x2 +5
[,
1

xZ
sol :

325 —4x* +5
—dx
1

3
j (2x — 4 + 5x %) dx
1

242 -113
=[T—4x+5_—1
1
53
=[x2—4x——]
X4

5 —-14 10
-(-3-3)-co-5rs-3
" s8uki"1/2020
[ FOdx 2=« f() = |20 — 4] o fo
sol :
2x—4 |, x>2 .
f(x)_{4—2x s A » e

B e dlla f
f_43f(x) dx = f_23(4 —2x)dx + f24(2x —4)dx

25212

=[] 54

=[8-4)-(-12-9)]+[(16—-16) — (4 —8)]
=[(4+2)]+[0+4]
=25+4

=29



1/2020

G () Dl dbae A o F(x) o) <l /o
f: [O,%] - Rd& F:[O,%]—)RcF(x)=sinx+x
JefGo) dx sl f(x) =1+ cosx
sol :
GLELEM ALE 5 3 patiee Ala F(x)
F'(x) =cosx+1=f(x)

FOx) il Al F(x) ..

fx) dx=F (%) —F(0)

o — ox

= [sin% + %] — [sin(0) + 0 ]

o

_3+T[
6

3/2020
A ga Fi[13] o F(x) = % — 7 <alS 13 L &l /o
F(x) = 3x? dlall s,
ISl ) & ol s [ (%) dx 2> 5 f2[1,3] - R
sol :
2gaall 3 i LY [1,3] sl e b et Al (11
2531l 5,58 WY (1,3) il e GEEEN AL A ( 2
F'(x) =3x*=f(x)Vx € (1,3)
F (o) Aol Allie Ay & F(x) A .
[7fG) dx = F(3) - F(1)
SR - a(1° - 7)
=27-7)-(-6)
=20+6=26

" 2:k"2/2020
WA fx)sk € R & fx) = x% + 2x + k oS4 o
ST F0) dx 3« (—5) b Aaa s s Bl
sol :
fxX)=x*+2x+k
f(x)=2x+2 =f(x)=0
2x+2=0>=>x+1=0 =>x=-1

i =

———— —1 +4+++4

N

(—1,—5) s s jua 4lgd Al A (ghad
fxX)=x*+2x+k
—5=(-1)2+2(-1)+k
—5=1-24+k=> 5=—-1+k =k=-4
Lfx)=x*+2x—-4
3

3 3
f (x2+2x—4)dx=[—+x2—4x]
1 3 1

—(27+9 12) 1+1 4
“\3 (3 )

=(9+9—12)—(§—3)

=6 1+3—9 1_26
- 3 - 3 3



3 /2014
[Ve2r—* dx dad 2 [

Sol:

f /er—4 dx
= j\/ez(x—z) dx =fe"‘2 dx =e*?+¢

(Jw& i) 4 /2014
dx dad s o

f (3x2+5)
Sol:

_*
f(3x2+5) x

—1f X g = i@k 45)+
6] Gxz+5) ¥ T >
2 /2015
3x-6 “
4l
fmdx 8 aa [
Sol:
3x—6d
— dx
Vx=2
3(x—2)
:f T dx
(x—2)3
2
=3f(x—2)§dx
3(%)(x—2)§+c =§3(x—2)5+c
2 /2016
dx “ w
LUVLIKEN
| e fo-
Sol:
f dx
V2x 3 +x
f\/_\/_\/3+«/_

1 -1 -1
(3+x2)2 x2dx

\/_J.(3+x2)2 —dex

= ﬁ(2)(3 F T4

=2v2 [3+Vx +¢

Masaal) e JalSE" Jga 4 )l Adiud)-2

1/2003
[x(x* +3)3dx dad 2 [
Sol:
fx(x2 +3)3dx
1
= Ef(xz + 3)32xdx

1
:§(x2+3)4+c

1 /2007

3 o
[ x(x? + 1)2dx 4 2 [
Sol:

3 1 3
fx(x2 + 1)adx = Ef(xz + 1)#2xdx

1 4 b, 4 4,
=E-7(x +1)7+¢ :ﬁ (x2+1)7+c

(3 /2016 )(s+4 /2010)

[(4x + 6)V2x + 3 dx daf 2 [
Sol:

f(4x +6)V2x + 3dx
= J’ 2(2x +3)(2x + 3)% dx
= f(Zx + 3)% 2dx
2 5
= (g)(Zx +3)24+¢

2
:§\/(2x+3)5 T

3/2013
[x.e* dx daf o [
Sol:

f x.eX dx
f 2x.e* dx

2
=—e* +¢



3 /2017

3
JEE dx udss o

Sol:
f—(Z—mf dx
V5x
1,3 1
_1 f(z—\ﬁxE) x z2dx
3 _
- L2 (2-v7et) Dby

4
—2 (Z—Wx%)
V35 4
-(2=v7x)"
2v/35

~ Al

+c

+C

("gig\ek'-'\"1/2019)
[ 3/3x% — 5x5 Aud 2a fou
Sol:

f3v3x3 — 5x5 dx

= [3/x3B - 5x7) dx
1

= [x(3 - 5x%)3dx

1o —52)3
__10f 10x (3 — 5x2)3 dx

4
-1 (3-5x%)3
T 10 2

3

+C

213 (3 _5.2);
=055 B-5x)+C

=2@3-5 2)§+C
=7 X

kil z 4 Akl /2016

(x-3) q b
j(2x_6)3 dx 4af /s
Sol:
(x—3)
=6y &
[,
) B3

1 1 1 -
=§fmdx =§f(x— 3) zdx

1 ) -1
=5 (D& =3)"+c = 36=3)

+c

(" 2:k5"2/2019)
) . i
| = dx Aad s [ou

oosl) JAks diida 2as

(3-v5)’
J Ve dx

1 _ 1
i, | ()
== 2 X
1

-2 1 7 o5
=ﬁ*\/_7*f(3_\/§) *szdx
_ 2, (v’

. 8

V35 8%
(2/2019)
VVx —x ..
f 7 dx 4wdox/ow
So

I:
f—mdx
‘{/x_g
= /\/E(1—\/E)

—dx

x4
1
3

fx%(1 _ x%)E £ x5 d

1

-2 f(l _x%)f (_71 x_Ti) dx



I|| I
l "

<L
T I‘ ““
! llel! AU S

”" i
u4*4=4u,&huuy;u4\

" Anki" saea /2018 " Auki"2 /2017
[ Vx5 = &3 dax 2 Jalsill A s [

Sol:
J x5 — a3 dx

=f3x3(x2—1)dx

=fi/;3\/x2—1dx
:j(xz—l)%.xdx

1f ) 1

== |(x —1)3 (2x) dx

[S—= I xdx:daﬁﬂ\a-%é-\%lw

V_-x e,

Va1 - X2 1 -3 11
J. 3 dx = fxz.xT(l—xf)f dx
x4
11 -1

(1—x2)2.x2 dx

1 (x° —1)3
=5 ——x —tC ; = S iz s
2 4 MJ—AM\H)&AJ —x2 = gl JAl Afidia aad
3 2
3 Ll
=—(x? —1)3+C 11-1 -1
8 (1—x2)2.7x2 dx
3
1-+x)? 2 3
2 s,y = x2In [x] oS3 /o =—2'¥+C =-23(1-Vx) +C
X
Sol: 2
y = x*Inlx| -4 3
= (VA
2B x2 42 4 Injx| % 2x 3 ( )
dx x
=x+ 2x 1n|x| II”"E“.I="II3 I2017
=x (14 2In|x|)

" " 14432020
Sol:

3
2x3 —4x% +5
frroaes,
X
1

O N .
JEETE dae s Qe A o o

dx

f (3x*-4)2-16
2

Sol: A A
32x3-4x245 [((Bx*—4)" —4][(3x>*—4)" +4] d
f1 2 dx i} A X2
x2[3x2 —
f13x‘2(2x3—4x2+5)dx :f—[ = ] d
— gxz SX'_13 x3
B _1]1 =T—Z4X+C
—[x2—4x—5]3 =3x3-24x+C
le Adilan e dal) (B (gl b Sy [ Aiada
=(9-12-3)-(1-4-5)
5
=(-8-3)-¢®)
=-3-218
3
E 10



f xdx
(Bx2 +7)*
sol :

x dx 5 )
m=](3x +7) *xdx

= % [(3x%+7)"* 6x dx

2 -3
. (3x +37)

1
6
1

=———+cC
18 (3x2+7)3

" s43"3/2020

f(x2 + 4)2 dx

sol :
J(x2 + 4)2 dx
LS b G gl b Ay g Jal Sy )

1
=Ef(xz+4)22xdx

1 (x2+4)

=g g tC

" 52:hi"2/2020

f3x2+10x+25 dx

Sol:

J- 3\/x2 + 10x + 25 dx
[ (x+5)%dx

[+ 5)§ dx

. (x-l;S)g tec

3

3 £
=§(x+5)3+c

3
=§3 (x+5)°+c

3/2020
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! gl S Sk

(2 12013 )(2 /1997)
[(14 cos3x)2dx a2 [om
Sol:

f(l + cos 3x)? dx

=[[1 + 2cos 3x + cos?3x] dx

= x+2(§ sin3x) + i (x+ %sin 6x) + ¢
=x+§sin 3x +§x +1—lzsin 6x + ¢

3 2 . 1 .
==x+=sin3x + —sin6x + ¢
2 3 12

1/1998
[(cosx — sin2x)?dx ad 3 [

Sol:
f (cosx — sin2x)?dx

=[(cos?x — 2sin2x cosx + sin?2x)dx
f[l (1+ cos 2x) — 2.2sinx cosx cosx + % (1 —cos4x)]dx

1 1
f( —C0s 2x — 4cos?x sinx + 273 cos4x) dx
1
= f(l + 5 CoS 2x — 4cos?x sinx — A cos4x) dx

—+1'2+3 2 1'4+
=X 4sm X 4_COS X 8sm X T+ C

1 /2001
[ sin*x cos®*x dx 4ad 3 [ou
sol:
fsinzx cos®xdx

= f (sinx.cosx)? dx

1
= j(zsian)Z dx
_1 -22 d
—Zfsm xdx
—1f1 1 4x)d
=2 2( cos4dx) dx

_1( 1.4>+
—8x 4smx c

[TTILILIELEEE
||| ||| (AL |||||ﬂﬂl!lﬂ|,lﬂﬁi.'-i-'-lli'-';l‘!'sfﬁ-.—-
P

AN ) gall Jalsi™ Jea A ) el AdiuN-3

1 /1996
1) [(sinx — 3 sec’x)dx reDlalsil) dad aa /o
2) [ cos6x cos3x dx
:Sol

1) f(sinx — 3 sec’x)dx = —cosx — 3 tanx + ¢
2) f cos6x cos3x dx = J(l — 2 5in?3x) cos3x dx
= J. cos3x dx —2 J. sin?3x cos3x dx

1 1
= gf cos3x 3dx —2- §f sin®3x 3cos3x dx

- i
—3smx 93mx c

2 /1996

[(secx — sinx)(secx + sinx)dx dad 2 [

Sol:

f(secx — sinx)(secx + sinx)dx
(sec?x — sin®x)dx
f [seczx . 1 (1 - cost)] dx
J. [sec X—= + cost)] dx

tanx — —x + - sm2x +c
2 4

1 /1997

[ cos2x sin?x dx ad 3 [
Sol:

f cos2x sin’x dx
= [ cos2x -~ ~(1 = cos2x) dx
f( cos2x — —c0522x) dx

= f [E cos2x — (E) (i)(l + cos4x)] dx

_f[l 2 1 1 4]d
= 2COSJC ) 4-COSX X

= > sin2x — 2 x -~ sind +
—4Sl7l X 4x 16SlTl X T C



2 /2008

[ cos?2x sinx dx dad 2 [u

Sol:

f cos?2x sinx dx

= f (cos2x)? sinx dx

= f (2cos?x — 1)? sinx dx

= f( 4cos*x — 4cos’x + 1) sinx dx

= 4[ cos*x sinx dx — 4f cos?x sinx dx + f sinx dx

= —4f cos*x(—) sinx dx + 4-[ cos?x(—) sinx dx + J sinx dx
—4

= ? cos5x + §cos3x —Ccosx + ¢

(3/2019) (k& 7 4 Aliv) 2 /2008)
[ cos®xdx 4ad 2 [ou
Sol:
f cos3x dx

:f cosx x dx
= f cosx(1 — sin®x) dx

= f( cosx — sin®x cosx) dx

— o o3
= Sinx — <§)Sln xX+c
445 /2009
[tan3x sec®3x dx 4ad 13 Jou
Sol:
f tan3x sec®3x dx

= f sec*3x sec3x tan3x dx
1
=§f sec*3x 3 sec3x tan3x dx
_ 1 geess +
=g gsectdxte

= Lsecsart
—1556C X—TcC

[sin*xdx dad x> [

= [[sin®x]? dx

1
= f[i (1 - cos2x)]* dx
1
= Zf(l —cos2x)% dx
1
= Zf(l —2c0s2x + cos?2x) dx
1
[1 —2cos2x + = (1 + cos4x)] dx
1 1 1
= —f[l —2cos2x + 2 + Ecos4x] dx
1
—2c0s2x + s cosdx

1A
—42x sinzx 8Slnx c

43 /2006
[(sin?x + 1) dx 4ad 2 [ou
f(sinzx +1)dx
1
= f [E (1 - cos2x) +] dx

1
(x —Esian) +x+c

[tan2x sec®2x dx 4ad 2 [
f tan2x sec32x dx
= f sec?2x sec2x tan2x dx
1
Ef sec?2x 2 sec2x tan2x dx
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(" Ank il z A ALiu) 1 /2019 ) (1 /2015 )(1 /2014)
cos4x g =

" 40
fcost—sian dx 3 hlw

Sol:

f cos4x p
cos2x — sin2x x

B f cos?2x — sin?2x

cos2x — Sin2x
f (cos2x — sin2x)(cos2x + sin2x) p
= X

co0S2x — Sin2x

= f(cost — sin2x)

—1'2 ! 2x +
= sin2x —ScosZx +c¢

3 /2014
[ sin6x cos?3x dx ad 3 fu
Sol:

fsin6x cos?3x dx = f 2sin3x cos3x cos?3x dx

= Zf cos33x sin3x dx
-1
= 2(?)_[ cos33x (—3)sin3x dx
-2 1

__~.Z 4
3 4cos 3x+c

=L st t
—6 cos'sx r ¢

1 /2015
[ sec?8x et"8* dx dad 2 [

Sol:

sec?8x etm8x dx

1
= §f 8sec?8x etan8¥ dx

1
— tan8x
=ze +c
8

Cra il il 1 /2015
dx dad s [

f cosx
3\/sinx
Sol:

CoSx
3 :
vsinx
-1

= | (sinx)3 cosx dx

dx

3 2

= E(sinx)3 +c

= Eg sin?x + ¢
2

(RN z A Aliv) 1 /2014 )(s245 /2010)

C053x 4 =
| dx 4ad 3 [

1-sinx

Sol:

cos3x
—dx
1—sinx

_ rcosx.cos?x
B f 1-sinx
__ cosx(1-sin®x)
2 1-sinx
cos x(1+sinx)(1-sinx)
B f (1-sinx) dx

1
= j (1 + sinx) cosxdx = E(l + sinx)® + ¢

(2372019 )(2 /2012)
[ cotx cscxdx dad 2 fom
Sol:

fcotx cscix dx
= f csc?x (cscx cotx)dx
= —f csc?x (—cscx cotx)dx

L
=—ZzCCx—TcC
3

1/2013
[esc?xcosxdx dad o> [om

Sol:

fcsczx cos x dx
_f 1
sin?x

1 Cos X
= [—x—dx
sinx sinx

cosx dx

= [ cscx cot x dx= - csc x +c

(LY ALivig /2014 )( R0 7 S ALl 1 /2013)

[V1=2sin2x dx dad 2 /o
Sol:

f\/l — 2sin2x dx

= f\/(sinzx — 2sinx cosx + cos?x) dx
=J. (sinx — cosx)? dx

=F f (sinx — cosx) dx

= F(—cosx — sinx) + ¢




(" Al ¢ & ALui"3 /2016 )(1 /2016)
a) [ sin6x cos?3x dx a2y [
Veot2x
b)fl c0522x
Sol:

a)fsin6x cos?3x dx = f 2sin3x cos3x cos?3x dx

= Zf cos33x sin3x dx

= (2)(_—1)f cos®3x (—3sin3x) dx

) oocre-F e
) COS ' 5X +C= 6 CoOS ' 5X rC

U Alivd 4 /2015
[(sin2x + cos2x)? dx 4ad 2 [ou
sol: J-(sian + cos2x)* dx
= J.(sinZZx + 2sin2x - cos2x +cos?*2x) dx
= f(l + sin4x) dx

1
=x ——cos4x +
X —gcosdx+c

Veot2x .
b)f 1- cosZZx ¢4 /2016
t2 - -
—f c02 " dx = I(COtzx)Z csc?2x dx [tanxdx Aad 2 [ u
sin®2x I
sol:
= —f(coth)Z (—2)csc?2x dx A
2 s [tanxdx=[—d
=—- —cotZ2x+c 2 Ll
_21 3 I _f COSX dx
=3 Veot? 2xtc = —In|cosx| + ¢
(2/2020) (245 /2017)(" 8N z JA"3 /2016) 2 12017
Veot2x .
fl— c_0s22x dx A J%IU‘“ f tan32x dx 4.4&5 -\%Iu&
Sol: sol:
Vcot2x
J.l — cos?2x f tan32x dx
Vcot2x
- f smezx tan2x tan?2x dx

1
= j(coth)f csc?2x dx

1 1
= Ef(coth)f (—2)csc?2x dx
-1 2 3 -1

= —— 2 - 3
2 3cot 2Xx+c cot? 2x+ ¢
"ua gal) ALini™1 12017
[V1 = sin2x dx b 2 [oa
sol:

f\/l —sin2x dx

f\/sinzx + cos?x — 2 sinx cos x dx

j \sinZx — 2 sin x cos x + cos?x dx

= [/(sinx — cosx)? dx
=+ [(sinx — cosx) dx
=+ [—cosx —sinx]|+c = £ (cosx + sinx)+c

tan 2x( sec?2x — 1) dx

\\

J(tan 2x sec?2x — tan2x ) dx

tan 2x sec?2x dx — | tan2x dx

r—\%

g 20x.(22)d +1f—2sin2x
=5 | tan2x sec’2x. 2x)dx +5 | — ——
1 an22x+ l cos2x] +
- — —In|cos2x| + c
1 1
Z tan?2x + —lnIcostI +c



3 /2017
[ x%sinx® dx b /o
sol:fx2 sinx3 dx
17, .
=3 [ sinx3(3x2)dx

=L cosx3)+c
3 (-

4445 /2018
[ sec?3x e!™3% dx daf 1 [
Sol:

(sec?3x) - etan3% gy

1 1
= §f 3sec?3x et dx = §etangx L8

1/2018
[[tanx — sec?x] dx 4ad 2 [

Sol:

f [tanx — sec?] dx

f tanx dx — j sec? dx

sinx
=f dx — fsec2 dx

cosx
= —In|cosx| — tanx + ¢ = In|secx| — tanx + ¢

(1/2019)
[ sec? 3xetam3¥ dx - 1 JdSE s /s
Sol:
g [ 3sec? 3xet®™3* dx
_1 tan3x
= E e +C
(" 2ul"2/2019)

JV1—sin2x dx Aedas [os

Sol:
[V1—sin2x dx

= [+/sin?x — sin 2x + cos? x dx

= [sin?x — 2sinxcosx + cos?x dx

= [/(sinx — cosx)? dx = £ [(sinx — cosx)dx

= +(—cosx —sinx) + C

sol:

f (cos*x — sin*x) dx

"kl ¢ A A1 /2017
[ (cos*x — sin*x) dx 4ad 3 [ou

= J-(coszx — sin®x)(cos?®x + sin®x) dx

= J cos2x dx
L 2x +
=—sin2x+c¢
2
(2 12018)("' S sall ALici"'3 [2017)
2 - -
f1+ta;1 X dx 4-‘.'.‘34%/&‘
tan°x
sol:
1+tan®x sec2x
f tan3x dx = ftan3xdx
=[tan™3x sec®x dx
_ tan‘2x+c
5
-1
" 2tan?x
3 /2018
tan® . .
Al
fl—sinze A0 A s o
l J‘ tand 8 J‘ tand 6
sol: | ——————df =
1 — sin?6 c0s%0

1
cos26

do

= [tan® -
=ftan9-seczt9 de

r f tan?6 )




("shadai " kil = s Aliil 1/2019)
- A el aa /s

2) f cos 4J.C

(cos2x—sin2x)

1) ff 8x e dx

Sol:
1) ff 8xe~ ¥ dx

— J‘3 gxnx~!
1
= ff 8x x~1 dx

= [’8dx =[8x]} = (8x) — (8x)

=8(2) - 8(1)
=16-8=8
)f cos4x

cos 2x—sin 2x

dx

f cos? 2x — sin? 2x
cos2x — sin 2x

f (cos 2x—sin 2x)(cos 2x+sin 2x) dx
(cos 2x—sin 2x)

—sin2x +cos2x +C

" Anki" saed /2017
[ 9x? sin x® dx : Jasill daf 22 [
Sol:
f 9x? sin x3 dx
= 9%f 3x? sin x3 dx

= —3cosx3 + ¢

"QM"Z/ZOZO
J\/l —2sin 2xdx
sol :

= J. JsinZx — 2sinx cosx + cos?x dx

= f J(sinx — cosx)? dx

=+ J’ (sinx — cosx) dx

= t(cosx + sinx) + C

(" ki " 1/2019)

T
JE(sinx + cos x)? dx 4af s> [

fog(sin x + cosx)?dx
= fog(sinz x + 2sinx.cos x + cos? x)dx
= fog(l + sin 2x)dx

[x —-Cos2x ]

(E—% osn) - (0 —%cosO)

D) e

)

T 1 1
=—+4+-+-
2 2 2
T
=-—41
2
(2/2019)
cos 6x -
[ ig
cos 3x—sin 3x
Sol:
f cos 6x f cos? 3x—sin% x
cos 3x—sin3x =

cos 3x—sin 3x

J- (cos 3x—sin 3x) (cos 3x+sin 3x) il
cos 3x—sin 3x

=~ [cos3x *3dx+= [sin3x*3dx
3 3

1 1
= gsm3x —gcos 3x+C
- Al Ay Hh

f COS 6x " cos 3x+sin 3x

cos3x—sin3x cos3x+sin3x

3 J cos 6x (cos 3x + sin 3x)
B cos? 3x — sin? 3x

cos 6x(cos 3x+sin 3x)
= dx
cos 6x

:gfcos3x*3dx+§fsin3x*3dx

1 . 1
= 531n3x —5C0s 3x+C



" Anki"3/2017 " Anki"1/2017

[ sin? 9x dx : o\l dad 23 fu

3
2 p2siny . (PR
J2e cos ydy : Jasill dad s [

Sol: Sol:
jsinz 9x dx %
1 f e?sinY cosy dy

:fi(l—cosm) dx 0

1011 L
=%~ 1g zSin18x+c =Efoze SINY 2cosy dy

L L sin1sx+ 1 z
=-x—-—sin18x+c _1r,2si

2" " 36 = [e*"]g

1 2 sinZ 2 sin 0)]
_E e 2 —e
("nw."! w||2I2017)("‘==3=\=‘h:" Jhs.“ GJE 2/2017) :1 [(82 = eo)]
2
1 Gl 19 @ € RAad s fou | _1
o a il

T

fla (1 - %) dx =2 [#sec’x dx

" Auki"3/2018

Sol: i y = ¥’ In|2x| :J%-\%Iuﬂ
a 1 Z
f (1 - E) dx = Zf sec?x dx Sol:
! ! m y= e"zln|2x|
= [X2 +1x]a = 2[tanx]} d 1
Tl T 0 ay 2 L1 2
<a2 a) o : i | Z-e (Zx (2)) + ln|2x|.(e (Zx)) —
==+ —<—+—)=2 tan—— tan0 1
2 2 ) 2 = —e** +2x . In|2x|
a’+a he-q
-1=2(1-0) =er (§+ 2xIn|2x|)
a2_|_a_2+1 * 5 phal) i) ALalS dn j cullhal) | ey fAlin S
—=
a?+a 1/2020
5 =3 [ sin 6x cos?3x dx
a’+a=6 sol :
a’+a—-6=0
(@+3)(a—2) =0 fsin6xcos2 3x dx
Ll g =—3
/ ; ) =f2$in3xc053x .cos? 3x dx
J =
. = 2ft:os3 3xsin3x dx
" 50ki"1/2020 )
fxe3lnx dx = ?J.cos3 3x (—3sin3x)dx
. —2 cos* 3x
sol : — - % +c
[xe3nx gy = [ x e®**dy 2

1
=jx.x3dx=fx4dx=?+c =—gcos43x+c



" ki s 06492020
f cot3 5x dx

sol :

jcot3 5x dx

= [ cot? 5x .cot5x dx
= [(csc?5x — 1) cot5x dx
= [(csc? 5x . cot5x — cot5x) dx

5
= [(csc? 5x .cot5x — ——>)
sin 5x

-1 cot?5x 1 .
= —.—— —=In|sin5x| + ¢
57 2 5

1
= Ecot2 5x — glnlsin 5x| + ¢

52442020
db s F:R->R &us F(x)=%sin2x O sl fom
B2 fiR—> R s f(x) = cos2x Aalldlia
fon/4 cos 2x dx
sol :
RL;‘GB‘)ALMF(.X):%Sinzx(l
[0%] il 5 paln
f(x).=me082x =f (x) “(2
F) VWAL A F(x) -

s 45k
z s
Jgcos2x dx=F (Z) = F(0)
1. T 1 .
_ESIHZ'Z_ESIHZ'(O)
1 1
= (D-0=;
ilasdl
OV g i oISl i iy JaSEI ol 13
43 yhall 2y ol Jl sl
Al 2y

z [ i

Jcos2x dx = [E sin 2x]0
1. T 1 .

—Esm2.z—zsm2.(0)

= ()-0=

N | =

" Auki"1/2018

sin3x oy
[ d s Jalsall Aad s [
1-cosx

Sol:

sin3x
— dx
1—-cosx

sin x sin’x
- (1—-cosx)
sinx (1- cos?*x)
- f (1-cosx)
_ (sinx (1+cosx)(1—cos x)
B f (1—cosx)

dx

= fsinx dx + f sinx cosx dx

sin®x

O

= —CoSsx +

Jadl Lith 4y b

sin3x

e

1—cosx
_f sin’x _1+cosx
“J1—cosx 1+cosx
i J‘ singx(l + cos x)
B 1 — cos’x
. f sin3x(1 + cos x)

dx

sin’x
=|sinx (1+cosx)dx ......ooovv v vev e ¥

= fsinx dx + f sinx cosx dx

sin’x

= —cosx + +C
Q,JYZS*EJASJIJ&S;@I%J&UM
=— f(l + cos x)(—sinx) dx
—(1+ cos x)?
_i__?__L+C

" s2uki"1/2020
f(B — sinx)?dx

sol :

J(B — sinx)?dx
= [(9 — 6sinx + sin? x)dx
=[9dx—6[sinx dx+§f(1—c032x)dx

=9x+6cosx+%x—isin2x+c

19

1
=7x+6cosx—zsin2x+c
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" 30ki"3/2020
tan x
5 dx
cos? x
sol :
tan x 1
> dx = -—tanx dx
cos? x cos? x
¥ ag k)
= [sec’xtanx dx
tan? x
T2
Al 6, )
= fsecxsecxtanx dx
sec?x
T2
PR
f tanzx dx
Cos“ x
— f sin x
cosx cos2
= Sm3x dx = [sinxcos™3 xdx
CO0S° X
_ -2
— CosS X + c
-2
=— +c=1isec’x+c
2cos?x 2
2/2020

AU F:R >R «F(x) = %sin 2 A G el o
f(x) = cos 2x 4l

L) & jall s [ f(x) dx 2 d ¢ f: R — R &
LJalsill
sol :
G AL g 5 et A F(x) = % sin 2x
1
F'(x)= Ecost -2
= cos2x = f(x)
£(x) Al dliaa & & F(x) -
f %f(x) dx=F(%) ~F(0)
o 4
1 T
=z [Sin— — sin (0)]

_5[1 0]

fif(x) dx = 1
0 2

|\|| LR
M“’M‘yhu|
1/2020
fecosxsinx di
sol :
Jecosxsinx dx
_J-eCOSx (—Sinx) dx
= —pC0SX 4 ¢
3/2020

f(sin‘*x) dx
sol :
f(sin“x)dx
= [(sin®x)%dx
2
1

= f(} (1 - cos 2x)> dx
=if(1—2c052x+c0522x) dx

1 1
—Zf[1—2c052x+5(1+cos4x)] dx
=i[x—sin2x+%(x+isin4x)] +c
=lx—Isin2x+ix+Lsindx+c

4l P

3 1 . 1'%
=-x—-sin2x +—sin4x + ¢
8 4 32

2/2020

J‘ cos4x d
cos2x — sin2x 1

sol :

J‘ cos 4x d
——dx
cos2x — sin2x

cos?2x — sin®2x
f cos2x — sin 2x
(cos2x — sin2x)(cos2x + sin2x)
(cos 2x — sin2x)

1 1
= EJ 2cos 2xdx +EJ 2sin2x dx

—1'2 1 2x+C
=5 sin2x — 5 cos2x



34 12007
298ag f(x) = X3 — 4x A dadey Sasaal) dalecal) 33 [
[-2,2] Sl cld)

Sol:

ify=0->x3-4x=0
>x(x2-4)=0

-»x=0 €[-2,2]0R x* =4
Sx=42 €[-2,2]

A=[° feodxi+ |7 f(0dx
.'.A=|f_02(x3 — 4x)dx|+ |f02(x3 — 4x)dx
= Gt — 2x%)% | + |72 - 2223
=1(0) — (4 —8)[+ (4 — 8) — (0)]

)+ [(—4)] = 4+4=8 Aaluasany

(1 /2013 )(s4 /2006)
f(x) =x3 —3x% + 2x ‘U/.i.f/g,.mu' i 5.7.13.4]/431.@/.1'4/0‘
Clised) ) 93a9
Sol:
ify=0->x3-3x2+2x=0
S>x(x2-3x+2)=0
sx(x—-2)x—-1)=0
x=0O0OR x=2 ORx=1
1 2
A=|[; fF)dxl+|f] f(x)dx|
A=|f01(x3 — 3x% + 2x)dx|+ Iflz(x3 —3x% + 2x)dx
1 1
=l;x* = 2 + 2%]5) + [[;x* — 2 + 274
=IG=1+ D~ (O)+(4-8+4)~ - 1+1)]
PNV
=IQH I

= 1-{—l==1 1;bun3¢;3
4 4 2

AL Badsal) dalical) Jga Ayl el Ali)-4

Ay Aaiay 3a3aall dalecall-|

1/1998
o5aag f(x) = x* — 4x? A adey a3l Aaluall 33 [
[1,3] Al s
Sol:
ify=0->x>-4x*=0
->x*(x*-4)=0
->x*=0->x=0¢[1,3]0R x*=4
-x=2 €[1,3],x=-2¢[1,3]
2 3
A=|[] f(x)dxl+ |f, f(x)dx|
2 3
A= [ (x* — 4xP)dxl+ | [, (x* — 4x*)dx
1 4 1 4
=|lz2® —32°05] + |2 2° — 5 %13
3232y L4y 248108, 32 32
=GP -G IG5 -G
32 32 1 4., 243 108 32 32
L AL A Y
_ 3128, 211 76, _ 93-140
=G PG P =IEH
_,633-380 _ ;4-7 E
=l =G

=%= 20 4aluasiag

(2 /2015 )(1 /2001)
29349 f(x) = x° — 9x U iaiay staal) dalwall da [

[-3,3] Al i)
Sol:
ify=0->x3-9x=0
->x(x*-9)=0

-»x=0 €[-3,3] OR x*=9
- x =13 €[-3,3]

0 3
A" FGo)dxi+ | F(0dx]
.-.A=|f_03(x3 — 9x)dx|+ |f03(x3 —9x)dx

1 9 1 9
=[l;x* = 522125 + [ x* =S X3
81 8 81

=10) - G- DG -3 - (0]

4
81 -81 81 81 81 « "
— —) = —=+—=—= 4 da
CHHIED = 2+ 2 =2 datasany
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1/2012 (2/2019)(" B8 z & 41iwi™1/2019)(1 /2005)
f(x) = (1 — x)34a daday Basaal) dalecal) 33 [

j g —x3 +4x2 + 3x Alally asaal Aaluual
[11,3] G400 5 il gagy |2 283203 YT HXT 4 3x A basad ) an fom

Sol: Sol:
(1-x)°=0 y=x3 + 4x* + 3x y=0 Jaxi
2x—1=0 0=x3 + 4x? + 3x
->x=1€[-1,3] = X(x% + 4x + 3)=0

1 3 _
A=|[ " fodx+|[] f(x)dx] = X(x+1)(x+3)=0

either x=0 or x+1=0

1 3 3 3
A=), (1 = %) dx+ | [{ (1 - x)"dx =>x=-1 or x+3=0 = x=-3
1 1 .
=1 -0*L IR @ -0 A€[3,0] L o
1 1 [-3,-11,[1,0] <Ll
=10) - GA+1)’[+|G A =3)° = (0)] o s 3o e
_ g dalusing CAa=[ L3+ 4x? + x) x—[—+—+7]_3
27
-(-—- -)—(——— )
3/2013 (3 16+18) (24-3 43Z+162)
x=1,x =3 (ol g Sl jsaag (12)_ _12 \ ,
Sol: A2=f_1(x +4x* + 3x)dx=[x—+ = 3; 1%,
ify=0 -x*=0 =(@_4(0)3 3(0)) (___ 3
-x=0¢]1,3] 4 3 2
3 3 =(0) - (3 16+18) -__5
A=|[] f()dx| =[] x*dx]| 2
1 1. 26 A=lAdl+A] = P2+ | =2
= I5R1 =19 - QFIG ol i+ -5
_26 i “ath
12
1/2012
F(x) = 2% — 440 inia bainal daluaall 3 [ (¢4 /2010 )( ;544 /2008)
[-2,3] B AN sl 524 £(x) = 3x% + 44 iaie Sasaal) Aabusall 22 /(s

d xZ = 4

Sol:
y # 0w 3x% + 4> 0 b
2
A=|[7, f(x)dx
4=/[%, (3% + 4)dx|
3 . = |[x3+4x]2,|
=|c-8)— (-5 +8+|(9-12) - G- 8)| =|(8+8)~ (-8-8)|
[16+16] = 32 Aalwadiay

s>x=2€[-2,3],x=2 €[-2,3]
A=[% feodxi+ |} f(odx

=%, (2 — &) dxi+ | [ (2% — 4)dx
= | — 4x]2, | + |5 2° — 4x]3]

-16 16 16
=|(— — |+ |— s
G- -3+

32 7 39 - “
E— [ — 4a) [}
3-l-3 3 13 4aluwadiag



(ki z A 4Ll 1 /2016 )(1 /2006)

f(x) = 2cos’x — 143/.1]/‘”,.&.@! JJM/LM/J‘QIW
[0,7] A il j52a
Sol:
y=2cos’x—1 -y=0
2cos’x —1=0 - cos2x=0

T
2x=E+k1t
ifk=0 Z—n _r 0”
ifk=0-2x=5 ~x=7 €]
k=1 2 1r+ il
= e = — = —
if x > /4 >
3n$[0n
> X=— —
= R0
m M T
— = — LSH) ey
o] 3] s

A=If F)dxi+ | [ f(0)dx

A=|f0% cos 2x dx|+ |f§ cos 2x dx

= |[%sin2x]%| + |[%sin2x]§|

= |7 [sinZ — sin0)| + | [sinm — sin2)|
=L A= 0)+(0-1)|

1 -1 1 1 “ -
=|= — == - = dalwa daa
|2|+|2| 2+2 1 X)

2 /2003
f(x) = CcOS2X Al g.'ta.'ug Sadaal) dalual) a fow

[0, 7] 8l clised) g
Sol:

2x=0 -2x== -ox=—-€]0,=
= = =
cos2x Xx=o X ['Z]

A=\[3 F(Odxl+ |2 F(0)dx

A=|[} cos 2x dx|+ |f%E cos 2x dx

T T T
=|I; sin2x]5| + |[Esm2x]§|
1 , T , 1 . ., T
= |E [(sm; —sin0)| + | 5 [(sint — sin E)I
1 1
=L A= 0)+ (0 - 1)

1 -1 1 1 - "
=|- — | == - = dalua daa
|2|+|2| 2+2 1 X)

(2 /2018 )(2 /2016 )(1 /2001)
f(x) = 1 — 2sin?x Al Haie sa3aall daluall 3 [
[0,7] 8Akl clisad)  gayg
Sol:
y=1- 2sin®x
->y=cos2x=0

Vs
ei:2x=E+2k1t
VA
—>x=Z+k1t Jk€eEZ
k=0->x=—ecloZ
= *x—ze[i]
k=1 S”ep”]
= - = — —
=7 %173

3
or2x = — + 2km

3
4

> X =

+ km ¢ [0, g]

V4 T T .
[O’Z] ’[Z’E] Jalsall i
A=J3 £ 12 Fd

A=|[*cos 2x dx|+ |fZ cos 2x dx
4
= |[1 sin2x]}| + |[1sin2x]g|
2 0 2 %

1 . T q 1 , ., T
= |§ [(smz — sin0)| + | o [(sinT — sin E)l

1 1
= A =0+ (0 -1

1 -1 1 1 - -
F=s ™ —_ | ==4-= 4al dda
|2|+|2| 2+2 1 4aluadiag



e TRt I‘ ““
- ! gl - S,
2 /2008
f(x) = sianiJlJJlé,.L\.lu bataall daluwall da [ e
[ 2,2 5 i) g2
sol: ify=0 -»sin2x=0 - 2x=0+kn
ifk=0 -2x=0 -x=0 E[ T[:
ifk=1 -2x=m —>x—— E[—
ifk=—1—:12;;:—1:”_);;—T el-5 E]
[T'O] ‘[O’E] Jalsill o i

A= o =~f ()dx|+ If 2 f(x)dx|

|f4 sin2x dx|+ U;r sin2x dx

n

= |[_7 COSZX]%nl + |[_7 cos2x]?|

=3 l[(cos0) -
1 1

= D)+ @D+5I(=1D) - )]

—2|+3|-21=1+1=2 Lalusa,

(cos —m)| + % |[(cosm) — (cos0)|

1/2017
Glid) jgaag y=x3 —X (adaly daaaall dalicalf 2 [
X=1x=—1 {aiically

Sol:
y=x3 —x [-1,1] 3
y=0 Jai) 0=x3-x 2x(x2-1)=0

either x=0 €[-1,1] or x%=1 =x=41€[-1,1], [-
1,0], [0,1] b <A
A= f_ol(x3 —x)dx|

XZ

= [x_4—_]01|

-1 -G

= |-+l =1

A [ (% = x)dx]

S -1 (-3 - € -

1 1

4 4

1 1 1 « -

""""!LUL!”LE_L
-

" [ g =
M‘M\waw‘

(1 /2018 )(1 /2007)
f(x) = sindx U aie s11aall Aalcall da [
[0, g] Bl cliaedd) 530

Sol:
ify=0->sindx=0 -4x=0+kn

ifk=0 >4x=0 >x=0 e[o;]

[0

ifk=2 —>4;\1¢T:211;'n—>x=5 E[O'E]
[O’Z] ’[Z’E] Jalsall il i 2,

A=If FOOdL |2 F()dx

ifk=1 -4x=m —>x—

s

4=|[F sin4x dx|+ | f%f sindx dx

T

B |[_—1 COS4X]§| + I[_—1 cos4x]g|
[[(cosm) — (cos0)| + - |[(cos21t)

21(-1) - (D) - (D)
—-2| +512|

=Z (cosm)|
ol



" s2uki"2/2020
alisal) jsaag y = sin 3x Hadall dasaall dalwal) 32 o

.[0 g] A ey

sol :

sin3x=0=3x=0,n,2m

Jalsil) ¢ jad
x=0 e[o,g]
x=£e[0,§]
=" ¢Jo, 2]
T T

3 -1 3
Ay = f sin3xdx = [— cos 3x]
0 3 0

= _31 cos3 (g) —cos3 (0)]

-1
= -1-l=3

2z -1
A, = J sin3xdx = [? cos 3x]

] NIX

3/2020
il yaas £(x) = 1% — 22 WL sl dalaall 25 /o

sol :
x*—x2=0
x2(x*-1)=0

x-1Dx+1)=0
x=0sx=-1 sJsx=1

[-1,0],[0,1]

[£-5]
5 314

da\Sﬂ\ dgaa o

4= |[° @t =) ax| =

_ @_Q (1)5 (1)]

5 3
- -2= B+
o= |y =] = -2
|[(1)5 (1)] [(0)5 (0)]
- -3l = B = = e
A=A1+A2=E+E=—unit2

15
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e e
l

4G
'ungauuu.;uﬂy‘

(1 /2014 )( 44« 12009 )(1 /2004 )(2 /1998)
(bl z s 4lis) 1 /2015 )
Otlall Sassalf Aalual) aa [
x €]0,2m] < g(x)=sinx cosx , f(x)=sin x
Sol:
Let  h(x) = f(x) —g(x)
=sinx — sinx cosx
h(x)=0
sinx —sinxcosx =0
sinx (1—cosx)=0
Ll sinx =0 - x=0 €]0,2n]
x=m € [0,2m]
x=2m €[0, 2r ]

s 1—cosx=0 - cosx =1

x=0 € [0,2m]
x=2m € [0,2m]
= |f0”h(x) dx| A, = |fn2n h(x) dx|
= |f”(sinx—sinxcosx) dx|
| —coS x (smx)]
0
|

D=0 -(-1-0)]| =2

A, = |fn (sinx — sin x cos x) dx|

(sinx)? A
=]||—COSX ———
2 g

=[(-1-0-(1-0)]=2
A:A1+A2:2+2:4 aAL&ABJ}J

g dall iy LY pa g
e Jadl La) (Y ) (3llaall i o5 4o w350 ) (2

”" AR
‘,4..,:44‘ ol sl

Ol Aadiay Basaal) dalisall-ce

1 /2015 )(kdl g 4 dki) 1 /2008 )(1 /2008 )(2 /1997)
(bl 7 S Alinl 3 /2016 )(3 /2015 )( ki) g A8 Abic)

y=x2 ,p=x*—12 Ol sasaal) dalual) 3y [
Sol:
y=x*-12, , y=x? Cllal) adalis
x* — 12=x?

=x% - 12-x%=0=2x*-x*-12=0
= (x% + 3)(x% - 4)=0
= X2 4 3 #0 (G g 5a0)

SxP—4=02xP=4x=142 [-2,2] AN

A=l (x* — 12 — x?)dx|
5 3

=I5 —12x = 51%|

32 8 -32 8
=G 243~ ( +24+7)|
=|£_24_§+2_24_§|
_ (6t 4g 16 192272080 _ 192-800 _ 608
_% dala dda g

2 /1999

Gl Aatay Badaal) dalical) a2 [
[-2,2] AN f(x) =2 —x? ,g(x) = x?

Sol:

h(x) =x—-(2-x%
=x*+x-2

X2 +x—2="0

x+2)x-1)=0
- either x = -2 € [-2,2]
orx=1¢€[-2,2]

= |f, h()dox |+ |7 h(x)dx]
=|f1(xz+x—2)dx|+|f2(x2+x—2)dx|
| Ix34+1 x —2x]t 2|+|

:|[(§+5—2) - (;"‘2 +4)]|+|[(§+2 —4) -

X342 x — 2x]3|

G+5- 2l
“[G+3-2+5-OIFG-2-5 -5+l
19 .

= — QAL.MMA}
3



2 /2002 1 /2002
ol ey asaalf daluwalf da [
fO) =322 ,gx) = x* — 4

Ol aiay Sasaal) dabual) 3 [
[1,3] &Aibf(x) =x* , g(x) = 2x

Sol: Sol:
h(x) = g(x) — f(x) = x* —4 - 3x? h(x) = x% — 2x
=x*-3x*-4 Sx2-2x=0
ifh(x) =0 > x*-3x*-4=0 Sx(x—2)=0
S -4)x*+1)=0 either x =0 ¢ [1,3]
->x*=4 >x=2 OR x=-2 orx=2E€[1,3]
2 _ : g2 3
ATl RO L =GR - 2nde I (1 - 2x)da
xS — 2 — ]2
53" ==l = [ - PRHIGE - 2
G978 G AG-H= G- DIHIO-9 - G-l
=T —8-8+——-8-8][=—32]| EORRN A
64 — 160
= |[—=—I
5 2 /2004
~96
= |[T]| y=1+ cosx d,n.'f.fl.f.flé,.fa.iy Saaall daluall 23 [
9% . .
5 Aaluatans [0,%] 5,4l | y=—cosx

(s245/2005 )(1 /1999) | Sol:
Ol iaiay Basaal) dabual) aa [ R(X) = f(2) — g (x)
[1,1] 50 f(x) = x ,g(x) = 3 =1+ cosx +cosx =1+ 2cosx

1+2cosx=0
Sol: 1 =n
> cosxX=—= > —
h(x)=x—-3x »3¥x-x=0 5 2% 3
- [Vx=x] ookl s ﬁx:_ﬂe[o,z]
x=x3 >x-x3=0 43;_[ T[Z
->x(1-x2)=0 ->x=0 OR x=+1 orxz?é[o,i]
€[-1,1] =3y 5
=||2
< A= () dx [+ [f h(x)dx] A Ifonh(x)dxl
= |f_01(x§ —x)dx |+ yfol(x§ — x)dx| =21 + 2Zcosx)dx]|
= B35 — 23210 HE G — k] = ||x + 2sinx]?|
B3 — 2x212, 26 — 2]y :
= —(® in™
=0 -0) = C=DIFIC -3 — (0 —0)]| =1(0) - G + 2sin )|
ST YN Y SR S RPN =§+z dalucsas g
4 4l a4 2 2



||| I
e B g l '_

e TRt |‘ ““
T bl WS- °my‘

[[JLILYE]
III III [T ||||||||||IIIIIIIIIll.l,l.l.llluuuu;-a-v—-'
ST

2 /2005
[O,E] 3L f(x)=sin2x, g(x)=sinx il Aaie; Basaal) daluwal) 2o fu

Sol:
h(x) = f(x) — g(x)

= sin2x — sinx = 2sinx cosx — sinx = sinx(2cosx — 1)
sinx(2cosx—1) =0
Lisinx=0 -x=0 € [o,f] ORx=m¢ [o,f]
2 2

T
s2cosx—1=0 - 2cosx=1 —)cosx=z —>0=§

x—EE[OE] ORx—Zn—E—S—n$[0E]
3 "2 . h 3 3 "2
A=[F h(x)dxi+ | [# h(x)dx]

3

A=|[3 sinx(2cosx — 1) dxl+ | J# sinx(2cosx — 1) dx |
3

= —1|f§(2cosx —1)(—2sinx) dx|+ |—%fg(2cosx —1)(—2sinx) dx|

—|[—(2cosx 1)? ] |+|[ (2cosx 1)? ] |

3

= |Z [(2cos§ —1)2 — (2cos0 — 1)?| + |Z[(2cos§— 1) - (2cos§— 1)?|
=21 - 12— 2= D +]5[(0 - 1)? - (1 - 1)?|

1 1 1« -
_Z+Z =3 Aalwwa 3da g

445 /2012 1/2011
Cminiall (s 5y peanal) dalial/ 28 [ g()=vx  Ollall saasall dalisall an /s

Yl =80y =2x2 ) =X el
Sol: Sol:
h(x) = g(x) - f(x) = x* — 8 — 2x2 A(E) ~ERE R
x4 —2x2_-8=0 S>Vx—x=0 - [Vx=1]
N (xZ _ 4-)(7(2 +2)=0 x=x? 2xx* = 0= x(1-x)=0
52 =4 > x=42 either x=0 or 1x=0=>x=1 [0,1] 4.,

1
~ A=|f* h(x)dx | A1y h(x)dx|

3
1 5 2
= |[Z,(x* - 22 - 8)dx]| = Uy (V% = 2)dx] = (32 —x) dxl =105 — s
1.5_2.3 2
SX7 X —8x]2 )
l[ b o ]2|_32 . o l(z(l)z__)_l(z(o)z (0))|_|___|_|
:|[(?_?_16)_(T+?+16)]|:|?_?_32| = [1] = Lasisns

|192 — 160 — 4-80| 126,
= = 4a
15



Skl g 4 Al 1 /2014
Y = X2 A8l adall) ada g Basaall daliaall 3 [
y= 2X + 3u4m‘535\?:&mu

Sol:

h(x) = g(x) — f(x)
=x*?-2x-3

x> -2x-3=0

> x-3)(x+1)=0

-x=3 ,x=-1
A= |2 R(x)d [+ |2 (% — 2x - 3) dx|
3
=[5 —x% = 3x]%|

[ -9-9 -G -1+3)]
9-9-9+:+1-3]
=9 -]

-25., 25 .
= ||[—]|=— 4a 3
[ Aabaeians

2 /2009
f(x)=cos*x, g(x)=sin’x : Cpillall Saaaal) dalusall > [
[0,7] Bk clsad) gy

Sol:
h(x) = f(x) — g(x)
= cos’x — sin®x = cos2x

cos2x=0
T

2
S x=7€[0]
¥ty

- 2x =

A=|f0% h(x)dx|+ |fEE h(x)dx|

T

A=|[*cos 2x dx|+ |fZ cos 2x dx
4
= |[lsin2x];_t| + |[l sian];|
2 0 2 %
1 . T , 1 . ., T
= |E [(sm; —sin0)| + | 5 [(sinmt — sin E)l

1 1
=L A= 0)+2(0 - D)
1 - 1 1
=51 +l5 =5+

—_= 'S.JA:&ALM
2 2 7= 15

"kl g A Alii™1 /2012
Coiniall Gy Badsall Aabucall da [
[0,7] &l f(x)=sin’x , g(x)=sinx
Sol:
h(x) = f(x) —g(x)
= sin’x — sinx = sinx(sinx — 1)
sinx(sinx—1) =10
— either sinx=0 - x=0+kn

k=0 ->x=0€[0—]
]

N aN| S

k=1 ->x=m¢]|0,
OR sinx =1

/4 Y3
e = € (U=
2 2

A=|[2 h(x)dx]|
A4=| f;f[(sinzx — sinx) dx|

T
2
1 ,
= [E (1 —cos2x) — smx] dx
0

1/ 1 z
= |[E (x = Estx) + cosx];
= |% [(g = %sinn) + cos g] - E (0 - %sino) + cosO] |

4 4

(Cna U dlic) 1 /2015 )(2 /2013)
f(x)=2sin x+1 Al Sasaall dabual) s [
x €]0, 37“] G g(x)=sinx
Sol:
2sin x+1= sinx
= 2sin x+1- sinx=0
= sin x+1=0= sinx=-1 il adals

3T

[0,]

3n
=>X=—XE
2 2

3T
. A=|[;? (2sinx + 1 — sinx )dx|

3T
=|J,2 (sinx + 1 )dx |

3T

= |[- cosx+x] ,? |
=|(- cos 37“4- 371T)-(-c050+0)|
=|(-0+3 2)-(-1+0)

:|0+37n+1|=3n+2

FEINY Baa g



(" Auki"1/2019)(" kil ¢ A ALl 2 /2017 )(2 /2017) (" A1 7 S ALiul™ 51445 /2014)

[— 2,5 sl e s g(x)=sin x 5 f(x)=c0s x sinially baaaall Ailaidl) dalise 2a /i

2’2
Sol:
h(x)=f(x)—9(x)
= c0SXx — Sinx

- cosx —sinx =0 - cosx = sinx
- tanx =1

T T T T 5m T T
x=fe[-35or x=n+i=e[-1]]

A= | [*:(cos x — sinx)dx| + | [#(cos x — sinx)dx|
2 4

T s
=|[sinx + cos x]* + |[sinx + cos x]z|
2 4

. T 3 . T /2 . TT 2 . T T
= —_ _) — —_—— - + By — ) —5 —_ oy
|(sin , +cos 4) (sm( 2) + cos( 2))| |(sin ; +cos 2) (sin , 1 cos 4)|

=|(G+5) -1+ 0+ 10 +0) - = W2+1|+[1-2

SVZH14+V2-1=2V2 daluaiasg

1 1
(ﬁ"‘ﬁ)l

"kl 7 A i1 /2018
V= 6X + 2 aiieally y=x? +5x — 4 A Haie (p B33aal) daliaall 33 [
Sol:
h(x) = g(x) — f(x)
=x2+5x—4—-6x—2
>x2-x-6=0
- x-3)(x+2)=0
>Wx—-3=0 ->x=3 ORx+2=0
Sx=-2  [-2,3]ds 5
~ A=|2 h(x)dx |

3 3 2
=|[,(* —x = 6) dx |= [5- — 5 — 6x]2,|

(3P _ 6?2 (=2)° _ (=2) 9 -8
=5-—5—6Q) — 5=~ —6(=2)]HI(O —5~18) = ( — 2 + 12)]|
=-9 =243 - 10|
2o - P



(3 /2017 )(s2 /2015)
y:x3 V=X M‘%;W‘;\Aw\.\%/w

Sol:
h(x) = g(x) - f(x)
=x3—x
S>x3-x=0
>x(x*-1)=0
-»x(x-1x+1)=0
-x=0 ORx=1
OR ,x=-1
0 1
< A= 1[0 h()dx [+ I R(x)dx]
0 1
=|f_1(x3 —x)dx |+ |f0 (x3 — x) dx]|
1 1
=[xt =St - 52y

=10 - 0) = G —IFIG —3) — (0= )]

—Irk -1
S+ 124

=l-|-l=l :\ALNAEA;J
4 4 2

(" Anki"3/2019)
Y = x3 u\ﬂ\LfMMBJM\M\QAML/w

y:xe:\ﬁud\)
Sol:
x3=x daxd
vxd—x=0 =>x(x*-1)=0
x2=1 - x=7F1 x=0W
sy = [ (3 —x)dx
[t x21° _ 1 1
=F-3, =0-0-G-3)
B
TE
i, = fol(x3—x)dx
et o2t o
=[5-%],=G-3)-0-0
sy - 1
4
A=A + |4,
=|l|-|-|_—1|=l-|-l=l aALuAB.\;j
al T lal T a2



" ki 3 /2018)(" k" kil z A dliul 1 /2017

3y =/x — 1 o hade ¢y Basaal) Aalual) 33 [
X=ZJX=5C).-.‘-‘.4.§3“-‘-“3)’=%X

Sol:
1
§x=\/x—1 O sl Cpiniall Jans

&ﬁﬁ/&yﬁ=>%x=\/x—1=0

1 5

[Zx =x 1].(4)

x2=4x-4 =212 -4x+4=0 = (x —2)?
=0

2x=2 €[2,5]

A= - G- 1)%] dx |
S NCRE Ve
A=l - 2@ - 1= 2]

LS 2Oy g2 25 16 g2 25
T [ [ T [
u_y

3

75—56—12| l

| 12 12

.-.A=1_72a,_..ﬁ3;msu,

" Auki"2 /2017

F(x) =V2x — 1 oAl dada ¢y Basaal) Aalusall 3 [
[1,5] 844 Ao g(x) =x 9

Sol:

V2—1=x el e
2x—1=x*> =x*-2x+1=0
(x—-1)2=0

x—1=0=x=1 €[1,5]
A= 52 = 1)7 - x) dx|

3
1, (2x-1)2
:|[E( 3

2

)~ 38120 2x - 17 - 1))
“[2 2(5) - D2 -2 (571 - (¢ @) - Vi - 27
I @) = 2@ - [E ) -

a2y 25 1,1
= Bz =F1-;+51

25 1 1 54-75-2+3
SOt - | =——|
J |—20 _20_10
"6 176 3 "™



Aoy pellina B3 o & Ay pey s
&5 [1,6] 53 4o ghaital) Liaal) 33 p(£) = (2t — 4) M /s
AN 4 8 (IS 4 a1y paidl) 22y 33

Sol:
aAV(E)=0 -2t—4=0 >t=2 €[1,6]

d=|[lV©dtl+] [JV(©dt]
d=| [ (2t - 4)dt|+| [] (2t - 4)dt]
=|[t? — 4t]3|+[[t? - 413
=|(4—8) — (1—4)|+|36 — 24) — (4 —8)|
=|-4+3]+[12+4/=1+16=17m
4 4
=| V()dt = | (2t —4)dt = [t? - 4t]}
Sfo(t)tfo(t Ydt = [t tls

=(16—-16)—(0—-0) =0m

"Eal VI s A sl Aiaad) -5

1/1997
118 18 m/sec? 5 Joaady aliss i o & A aun [
s 4SEC L9 23 82 m/sec Capa) B Al ju &ilS
Aa) 1) A0 YA Adlwal) (@ 12 ASad)
10 s 2 A jal) g3 Al e o2y (b
Sol:

V() = f a(t)dt

= V() =f18dt S>V()=18t+c
V(t) =82 Lict =4
82=724+c »c=10
- V(t) =18t + 10
a) d =d=|[, V(®) dt]
=\[;'(18¢ + 10)dt| = |[9t* + 10¢] % |
=|184—111| = 73 m

A6 o ailnn B e 8 aaaa [ | D) 5= V(e

qual p(t) = (3t2 + 6t +3)m/s
[2,4] 5 5l A shital) dilual) (1

[2,4] 3kl de ghiall da 31 (2

18 m/sec? Juaill geuasd a DU ¢ 3(3

sol:
aA)V(t)=0 -3t2+6t+3=0
-3t +2t+1)=0 -3t +1)?%=0
t=-1¢[24]
d=|[ V(t)dt|
=| [, (3t% + 6t + 3)dt|
= |[t3 + 3t? + 3t]3|
=|(64+48+12) — (8 + 12 + 6)|
=124 — 26/ =98 m

s = f4V(t)dt

4
= f (3t? + 6t + 3)dt
2

= [t? +3t* + 3t]3
= (64+48+12) - (8+12+6)

=124 —-26 =98m
a(t)=V'(t)=6t+6
- 18=6t+6

->6t=12 -t =2sec

10
=f (18t + 10)dt
0

=[9¢t? + 10¢] °
= (900 + 100) — (0 — 0) = 1000 m

(2443 /2010 )(1 /2003)

400 s S g pulllona Bl o & ATy pesn [

00 A B30 0 83 0(8) = 2 VE+ =/ sec
Lt JS s 4da) ) a2 20m ¢ s AS Al £

sol:

s(t) = J- v(t)dt

31 -1
=f(—t2+3t2 )dt
2
3 1
=324 423t24¢
23

s() =B +6vE+c
-20=8+12+c
-c=0

> s(t) =V + 6Vt



BB ] r “m ""|”" [ =
! gl W S @ M‘M\waw\
--------------------

(2 /2014 )(hd z & ALl 1 /2014 )( 5445 /2007)
(2/2016)
Capal 45 al) pay (e Al £ 2 g G gSed) ¢y AR & At /e
Aill) 33 gad o DU a3l 2290(100L — 61%) m/s gt
Madie Jaaatl ) i Ade iy 2 Jg¥) Lgadaga
Sol:
V(1)=100t—6t>
=>4 S(t)= [ v(t)dt =[(100t — 6t*)dt

= S(1)=50t* — 2t3 + ¢
S()=0, t=0 g
0=50 (0)3 —2(0)3 +¢ =c=0

. S()=50t> -2 t3

Ada Gl o) J oY) Lgaia g ) Adakil) 3 ga S

S = a3

S(t)=0, (0=50t* — 2t3)+2 =>25t> — t3=0
t2(25 — t)=0 either t*=0 = t=0 Js=
Or 25-t=0=>t=(25)s
daxili=a(t)=V'(t)= 100 - 12t , \aic t=25
-. a(25)=100 — 12 (25) =100 - 300

=-200 m/s% Jaxl

1 /2007
10 m/s%e ke Culd oty puliians ol o &A% auas [0
Alusal) 23 24 m /5 48 s G A A 23y o G 2 3y
s (14 () 55 G pudaa 2y 020 T dusaldl) 4l A Ao glalal)
LA al)
Sol:
V() = f a(t)dt

—>V(t)=f10dt > V() =10t +c

V() =24 e t =2

24=20+c

->c=4

> V() =10t + 4

a) d={[] v (t) dt|
=1[; (10t + 4)de| = [[5t% + 4t] § |
=|(125+20)—(80+16)| = 49m

4
b)S = f V(t)dt
0

4
= f (10t + 4)dt
0
= [5t* +4t] 5
S:J: V(t)dt = f:(lOt +4)dt= [Stz + 4t] g
=(80+16) - (0—0) =96m

2 /2004
5m/sec? s )8 &l aaty aicia bd o d At s [
2904 323 180M s guss AS ) £33 (14 vz (S 13
(=2 3 eyl 14 5m /sec wis As ) sbsec

Sol:
V(t) = f a(t)dt

—>V(t)=f5 dt

->V({t)=5t+c

V(t) =45 Lic t =6
45=30+c¢

->c=15 - V(t)=5t+15
V(2) =104+ 15 =25 m/s

44 /2005

St aliila Jaady i bd o & oy g [

4 (4 2SEC (a4 2y puad) 48w 23 (3t + 2) m/s?
[2,6] 3l 4 ghaial) Adlucal) aa A 4S jal)

Sol:
V(t) =fa(t)dt

- V(t) = f(3t+ 2)dt

3
—>V(t)=it2+2t+c

t =0 L O50AS pall ey il aliiie Joaadl) ) Ly
3
V(t)=Et2+2t
aA)V(2)=6+4=10m/s
b)
Ll ghaa ) (14 3 SIS o) Cpian @ gana A8 yud) O Ly
Oy sl oY Al b 5ids de ghial) Adlal) Gl Mie jlually
el ak ¥ ollal) Ay sha o) Al ddad (g 209
6
= [, V(t)dt|
= (032
=| [, Gt* + 20)d¢]
= | + t21¢]= (108 + 36) — (4 + 4)|
=[136] =136 m



(1/2019)(3 /2016 )(2 /2011)
(4t+12) m/s? o8 Juaaly afieca bd o o Al o [
D an) 90 M/S (g g ()55 (4) e g 4TS ju S

[1, 2] 3880 DA dilwall (b)  t=2 Latis de i (a)
A all s e A6 [10] 2 4131 ()
Sol:
(a) a(t) = 4t+ 12

v(t) = fa(t)dt = f(4t+ 12)dt

=> v(t) =2t +12t+¢
v(t) =90m/s <

=290=32+48+c = c=10

~v(t) =2t + 12t + 10 t=2

~v(2)=8+24+10=42 m/s

(b)) v(t) = 2t>* +12t+10 # 0

t=4s,

2
SAL =d = |f (2t? + 12t + 10)dt |
1
2t3 2 2
= |[T+6t +10t]1|

16 2
= (3 +24+20) - G+ 6 +10)]

= 16+44- 2+16
= |3 +44) -G +16)
148 50 98 98

3 3T lgl=gm

(c)
10
= d
s(t) -[0 v(t)dt

10
s(t) = J (2t> + 12t + 10)dt
0
28 10 (2000
=T+6t +10¢t]3° = (T+600+100)—0

2000 + 1800 + 200 _ 4100
- 3 -3

m

1/2009

4 g s bd o o jaly a0

de ghial) dlual) ualpy(t) = (3t — 12t + 9) m/min
Jiaail) 48 sy i) 2 ) a3l ueaal o5 [0.2] B AN

.18 m/min?
Sol:
Vit)=0 - 3t2+12t+9=0
-3t -4t+3)=0
-3t-3)(t—-1)=0
- either t=1 € [0,2], or t=3 ¢[0,2]

1 2
d = | [ v(tydt|+| [/ V(®)dt]
d=| [ (3¢? + 12¢ + 9)dt|+| [ (3t + 12t + 9)dt]
=|[t3 — 6t2 + 9t]3|+]|[t> — 6t% + 9t]3|
=|(1=6+9)— (0)]+|(8—24+18)— (1 - 6+9)|
= 4|+ |-2|=6m
a(t) =V'(t) = 6t — 12
> 18 =6t—12
- 30 =6t »t=>5min

("SI Ca U Ailg /2014 )( B8 z A Aial 1 /2013)
A g pofiisn i o o A (s s [
sl v(t)=(3t? — 6t + 3)m/m
[2, 4] 35l A de ghial) délual) (g)
A al) ey (e BB duad )9 30 22y Ao ghidal) Aa1 Y (D)

Sol:
Rl =
->3t2—-6t+3=0
-3(t?-2t+1)=0
-3(-1)2=0
t=1 ¢[24]
d=|[ v(t)dt|
=| [, (3t — 6t + 3)dt]
= |[t3 — 3t% + 3t]3|
= |(64 — 48 +12) — (8 — 12 4 6)]
=|26/=26m

s = fbV(t)dt

5
= f (3t2 — 6t + 3)dt
0

= [t3 — 3t? + 3t];
= (125 - 75+ 15) — (0) = 65m



[IITIEEL
Dy ”m O | e
; ‘_,J\..:d\ A a\::..d\ @ ‘_,.d...da..." odall w;w
--------------------
445 /2016 1/2015
V(t) = 3t% — 61 O Cuny piliaa bd o d Al auid [ | S8 18 m/s? 008 Jaaady asfisa i o &l Al anid [
[1,3] 3l ds ghial) ddLsal) (1 ;228 A Al s (o V55 (4) 2900 2 82 m/s Capal B Al
[1,3] 8l de ghiall da) 391 (2 s dhali (e aay (b)) AU 40N A Adlusall (2) -1
Sol: Ciili g e dag A Al
V(t)=0 Sol:
->3t2—-6t=0 daadll a(t)= 18 dt = v(t)=/ a(t)dt
»3t(t—-2)=0 de ) = Jpatl) JalSS
S>t=0¢[1,3] ort=2€ [1,3] =v(t)=[ 18 dt 2v(t)=18t+c «(Lails 3320 s Jall)

= | [V(t)de|+| [ V()dt|

d=| [ (3t> — 6t)dt|+| [} (3¢t? -

=1[¢? = 3t?]3|+|[t? — 3t%]3]

=18 —12) — (1 = 3)|+ (27 — 27) — (8 — 12)|

=|—4+ 2|+ |0+ 4|=2+4=6 Jshsxy
S=[’v(t)dt

= [}3t? - 6t)dt = [t* -

= (27-27)- (1-3) =

6t)dt|

3t2)3
2 Jshisang

1/2018
Gl A8 al) g3y (e At ar g ¢ Sad) (e At T /e
(s Akl B3 gad o U (a3l 2290 (100E — 61%) L
Ladie Jasil) cual o Ada Sl 1) J oY) Lgaia ga
Sol:
V(t) = 100t — 6t>.

=4V S(t) = fv(t)dt

= f(lOOt — 6t2)dt

= S(t) =50t —2t3 + ¢
S(t)=0, t=0
,c=0 Ol Sl e pady aall

0=0-0+c »c=0
- S(t) =50t% — 23
§=0 ) ) IV Ardga ) 3 grg amadd) (N
[0 = 50t% — 2¢3] + 2
2562 -t2=0 -t*?(25-t)=0
t=0 g 25—t =0 -t =254l
el Glual
V(t) = 100t — 6t>
diadl = a(t) = V() = 100 - 12t ,
ke t =25
~.a(25) = 100 - 12 (25)
= 100- 300 = — 200 m/sec? Jaxil

t=4 s ke y(1)=82 m/s (sl
82=18(4)+c =2c=10
SV(E)=18t+ 10 As )

[1,2] 5 iny L0 A0 (DA Ailsal)
V(t)=18t+10>0

0=18t+10 >t="" Joiz

~s(t)=] ff(18t +10)dt |= [[9t2+10¢]3| = |(36+20)-
(9+10) |
=156-19| =37 m
[0, 2] 38N (iny cpfldl )90 2 AS jal) g3y A (0 o2y
2
S(t) = [ (18t + 10)dt

= [9t2+10t]3 = (36+20)-(0+0) = 56 m

kil z 4 dliul 2 /2016
Gl A8 jal) gy (e BB £ 3y g G gSeal) (pa Alali & A
5l o U G il 391 (50t — 3t%) km/min 45 s
Jodic Lol cual ad dde Sy o3 oY lgrdiga FIAH)|
Sol:
V(t) = 50t — 3t%.
= Y §(t) = fv(t)dt = f(50t— 3t2)dt

> S(t)=25t2-t3+¢
S®)=0, t=0
~S(t)=25t2-t3
@df-y,g:.ﬂ/djy/lg-t«éyu.ﬂwdﬂgﬂ
M =AY i
S =0,25t>-t3=0 =2t?(25-t) =

,€=0 JE0S Gedd s )

t2(25—-t) =0 either t?=0 = t=0 JA«-'
Or 25-t =0 = t = (25)
el laal g

V(t) = 50t — 3t?
daadl = a(t) = V'(t) = 50- 6t
.a(25)=50-6(25)= 50- 150

km
— el
min?

Laie £ =25

= —100



2 /2010

(1) = A8 oy pillaa bk Jo & AL pu [
By anial) Wgadaly Al Adlusall 3> (3% + 4t + 7) m/s
aie Jaail) aa 25 AS Al g2 (4 SIS 4 (uaa
Sol:
Vit)=0 - 3t2+4t+7+0
a) d=I[, V(¢) dt]
=\[(3¢% + 4t + 7)dt|
=|[t3+2t2 + 7t] ¢ |
=|(64+32+28)—(0)| = 124 m
a(t) =V'(t) = 6t + 4
- a(4) =24+ 4 =28 m/sec?

(" Axuki"2/2019)
,V(t) =3t — 6 cm Aoy piitis ad Je & aty aia [

2 aa
[1,3] b e shiall il (1
. adlal) gl b e shall 281391 (2
LA pall e (e ) S (4) (orae 2200 (3
Sol:
1)« V(t)=0
3t—6=0-t=2¢€[13]
= |f2(3t = 6) dt| +|/3e - 6)dt|

[3t2 [3t2
= |(6—12)—(5—6)| . |(22—7—18)—(6—12)|

27
+ ——18+6|

[+ =24i=t=3m
2 2

2) =+ S = f (3t—6)dt—[——6t]

_[>_ o] [——24
:——30—24+24=7—5—30=Em
2 2 2
3)v = [[(3t—6)dt
[“2 6t] _(——24)—(0 0)

=24-24
=0m

445 /2019

Ganal Gl e ABE £ a9 ol (e A e Ja AT [
Aiagad a U a3l 3 (50t — 3t2) km/min 45k 4 yu
QI i 5 jlad) Jaas ) g (e g Wl (A Al il el
L Oa

Sol:
=f(50t—3t2) dt
50t 3t3

=——-—+c

2 3
s=25t2-t -
t=0,5=0 +vc=0
8§ =25t*-1¢3
S=0 kﬂg,\j\uﬂz.\yﬂ
252 -3 =0
t?(25-1) =0
Lt2=0 >t=0
#25—t=0 - t=25min
a(t) =50 -6t
a(25) = 50 — 6(25)

=50 — 150 = —100 km/min?

(3/2019)

P V(t) = 662 — 12t 4y e Tad e & jathy s fm

 [1,3] 5yl b de shaiall dilsall (1

[1,3] 5l b de ghiall dal 3Y1 (2
Sol:
6t2—12t=0]+6 =
tt—2=0 W t=0¢[13] 4
[1,2],[1,3]

th2 — 2t =0
t=2€[13]

2
|f 6t — 12t dt|

2
1 1 14

|[2¢° - 6t*]3] = |[16 — 24] — [2 — 6]

=|-8— (~4)| = |-8 + 4| = |—4| = 4 Bluasan
3

2 6
6t3 _ 12t2
]
= |[26° — 6t2]3] = |(54 — 54) — (16 — 24)|
= |(—(—8))| =8 diliasaag
d=d; +d;, =4+8=12 a8lussan
s = [2(6e? — 120)dr = [ - 1]
= [2t° — 6t7]7 = [2(3)° — 6(3)*] — [2(1)° -
(54 —-54)—[2—-6] = —(—4) =4 4lusiang

2 6
l6t3 12¢2

d, = |f (6t2 — 12t)dt|

6(1)]



i I DRSS
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2/2020
A V() =2t -4 m/s A alfiss bd o & Ak s fow
[1,3] e shial) ddluall (1
A all s o )6 () (a2 02 (2
sol :

1)2t—-4=0=¢t-2=0 =t=2 €[1,3]

4)dt| +

4) dt‘

= |[¢* — 4¢13| + |[£* — 4113
= [(4-8)—(1-4)]| +[(9 - 12) — (4 - 8)]|

=|-4-3|+|-3+4| = |-1| + 1] =

4
2)s = fo(z::—4)dt

= [t? - 4t]g
=[(16-16) - (0)] = 0

" Ak il A Al 1/2017

2 IOSﬂZU‘-\hdﬁ’-’%ﬁﬁmBuﬁf—ﬁﬂeﬂélw
m s . % % b

vy ,24;49Jﬂ5‘&&4.|45)ﬂ‘ g (pa Ails

L) 40 8 Ao ghial) délual) (1

AS al) 235 (4 ()55 (4) (riaa 2y pdd) 22y (2

Sol:
V(t) =Ja(t)dt
-V = f 10 dt

->V(t)=10t+c
V(t) =24 ket =2
24=20+c¢
->c=4
SV=10t+4 =V >0
@) d=|[; V(t) dt|
=1/ (10t + 4)dt|
= |[5¢% + 4t] ;|
=|(125+20) — (80 + 16)| =|145-96] = 49 m
b) 5=f04 V(t)dt = f04(10t +4)dt =[5t + 4t] &
S= (80 + 16) — (0) = 96 m



ALl el alaal) " QA Juadl) Joa Ayl el Adiuy)

{ s a1 20 }

AL Al o <) o) ) GA g o) A "Ues ) el ALic-q

kil 7 8 i) 2 /2017

Lbaléil) Ableall Xa 8 y=x3 4+ x — 2 O/ b [0
d?y

——6x=0
dx?

Sol:

dy 5.2

—=3x“+1

dx2

d°y

W=6x

y:x3 + x — 2 daladl

2
%:(m Ll Ustaall Ja A
. ’

(2 12017 )(2 /2011)
Llalsil) doleall s 5892 = 3x2 + x3 ol o/
yy"'+ @) -3x=5
Sol:
2yy' = 6x + 3x?
- [2yy'+y'.2y' =6+6x] -2
yy'+ () =3+3x
>yy'+(()>-3x=3+5~LHS # RHS
Aleall fa duq,JgAyz = 3x2 + a3 slledd) dDlel )
yy'+(¥')? —3x =5 Ldali

(5445 12014 )(1 /2011)
Lloaldil] oleall da 58 =3 — 3 — 2 ) o [
2
&Y _6x=0

dx?

2 o .
LHS: TZ —6x=6x—6x =0 RHS sbea Dt 1/
Ldaldnl) nealt Ss 4

(cmaoul ALicil 4 /2015 ) (ki z S Alia) 1 /2011)
(2 /2018 )(skdl g & Aliv) 1 /2017
%MW/‘UJLMI/S(A}Q}/:QZX +e73% ol ow o
&) y'Hy=6y=0
3 /2016
Lloaldil) dleall Sla o8 y=e?* + 7% ) il [
y"ty=6y=0
Sol:
y=62x L e—3x
e  (2) e egig(-3)
= 2 B~
y"=2e?*(2) — 3e73%(-3)
= 4e%* + 93
LHS=y™+y’-6y
=4e?* + 9e73% + 2e2% — 373 — (e?* + e73%)
=6e%* + 6e73* — 6e?¥ — 6e3*=(0=RHS
Yy -6y=0 Ll dleall s 6 y=e?% 4 73X .,

y" +y=-6y=0



kil 7 4 dliul 1/2012

y'+y=0 Adaall s 4 y=sinx o) ga_n /s

Sol:
y'+y=0
Xy = sin

o Ll

= y' = cosx (1) = cosx
= y'=-sinx (1) = —sinx
~LHS =y" +y

= —sinx + sinx= 0 = RHS

y+y=0 4bleal/ s s y=gin x .-.

("R s 2445/2017 )(2/2015 ) (B8 74 Alivd 1/2013)

Sa» CER, Inly|=x%4+c o onlu
y”:él.xzy + Zy daladll

Sol:
y = 4x%y + 2y , X>+clny=
= LA 2X
y
= y' =2xy

= y" = 2xy +y(2)

= y" =2xy’ + 2y

= y" = 2x(2xy) + 2y

A plhaall 23y s 5

Llaldil) ibleall Sl 8 In|y| = x2 + ¢ ..
y'=4x%y + 2y

>y"=4x%y + 2y

(1 /2013 )44 /2012)

y'+y=0 bedllds 0 y=ae™ o) on/os

aER &
Sol:
y+y=0 y = ae”*
=y = ae™*(-1)
y+y > —ae™* + ae™*=0
>y +y=0 slbdl oty Al

y’+y =0 @z@/ﬂdhaﬂjbﬁy:ae_x

(il 7 4 dlic) 2/2016 )(52:43/2015 )(1/2012)
(Menla " R 7 A 1/2019) (52449/2019 )(1/2017 )

Usleal Ya g y=3c0s2x+2sin2x O (A foe
y'+4y =0 ilal

Sol:
y = 3cos2x + 2sin2x, y"' +4y =0

y' = 3(1 —sin2x(2)) + 2(cos2x(2))
= —6 sin2x + 4cos2x
y" = =6 (cos2x(2)) + 4(—sin2x(2))
= —12 cos2x - 8 sin2x
LHS =y + 4y
= —12 cos2x - 8sin2x + 4(3cos2x + 2sin2x)
= —12 cos2x — 8sin2x + 12 cos2x + 8sin2x

= (0 = RHS
Llalsil] Ableall Ys s y=3cos2x+25in2x ..

y"+4y=0



3/2014

oleall Jols .h/y = xinx o <l [

xd—y=x+y

o x>0

Sol:
d 1
& (x) (—) + (Inx)(1)
dx X
=1+ Inx
e J pasll Llialdll) Aalaall 8 jlay Lgaiay gay o
O b (1 yha

d
LHS:x% =x(1+4+Inx) =x+xInx

RHS:x +y =x+xInx = x + xlnx
~ LHS = RHS
dlaledl) Aabaall Ja o4 sUanall 28301 (3

(G 4 Aliwd 1/2015 )(1/2015)
@Lzlﬁ//ﬂ.vwﬂoﬁﬁyz =3x24+x3 S/
yy'+ () -3x=3
Sol:
2yy' = 6x + 3x2
- [2yy"'+y'.2y =6+ 6x] -2
yy'+(¥)? =3 +3x

->yy'+():-3x=3
Llialsdl) dbleall s = slhzall 4800 5]

(1/2014 )(3/2013)
Aalaall Sa 8y = x2 + 3x A8 ) o /o
xy' = x? + y &bl
Sol:
y' = 2x + 3 sl A jhas Ly oty o 8
Omsliie (b o J panll 4lalil)
LHS:xy' = x(2x + 3) = 2x% + 3«x
RHS:x*> +y =x?+x? + 3x
= 2x% + 3x
+ LHS = RHS
ﬂ.)Lu.U)lag.é y = x2 + 3x 4Dk 5l
xy' = x? + y Llslil

Ca il il 1/2014
y'+y=0 Alaall Js 4 y=cosx o & n /o

Sol:
y'+y=0 foa Ll
Xy = cos
= y' = —sinx (1)
= —sinx
= y'= —cosx (1) = —cosx
~LHS = y" +y=—cosx + cosx
= 0 = RHS

y+y=0 4bleall 3 s y=cosx x .-.

2/2014
2y" —y=0 bleall 3 Iny2 = x 4 a & O /o

a€R
Sol:
Iny?=x+a ,
2ny=x+a

2y-y=0

1,
= 2y=y
= 2y-y=0

2y"y=0 bleall Salny? = x + a .-,



S I‘ ””
! gl - S,

(Jhll g S dlivl 1/2016 )( kil g S Aivl 2/2015)
(1/2019)(s445/2017 )
Aleall Sla g x=sin1 5x o [
(5 xy" +2y'+25yx=0
2442018
Aploaldl) Aabaall da j0 5408 ) G /o
y x=sin 5x ¢} d& ow ad xy" +2y'+25 y x=0
fled Sa
Sol:
9 Al g AU A e A Aplialil) Adalaal)
xy" +2y"+25yx=0, yx=sin5x
y(1)+xy" =5cos5x
=y +xy"+y'(1) = —25sin5x
= xy'+2y + 25sin5x =0
= xy'+2y +25yx=0
Alalil) el s 54y x=sin 5x ..
xp" +2y'+25 y x=0

"Jua sl Lii"3/2017
Y3y =5 Asaadll S y=x+2 o b [
Sol:
y'+3y'+y=5
>y=1=y"=0
~LHS = y"+3y +vy
=0+3(1D)+x+2
=3+x+2
=x+5 #* 5 # RHS
Yy +3y +y=5 dlaléil] Aoleol] Sla y=x+2 .

y=x+2

”" AR
‘,J.Mu\‘,e.uvau\

_' " ‘ V"“
""

kil ¢z & Al 1/2015
4'./_71:.4.[/5&}5 2x2 +y2 =1 o <l
y3y” — _2
(1/2018 )(2/2016)
ibleall Sa 48 22 +y2=1 o s/
S O y3y” = —2
Sol:
2x2+y2=1

[4x +2yy' =0] =2

2x+yy'=0 - y = e (D
2+y@")+y'()=0
2yy" + ()2 =0 ... 2
wo (—22\? _
2 9 +(y) =0
- 4x?
[2+yy"+ 5 =01+ ML (s fidaadle

s Y2 du pas o)
&é)‘)’\ 'Sjks.“
y3y" 3 —4xd— 2y% .. * % 5 ghadl)

2y2 +y3y" +4x2 =0

2x2 + yZ .

= yyi= =2
y3y”= —2 {/JMSIAJAZJCZ +y2 =1l -,

$+4</2016

oleadl Jols n/y = xlnx — x o <l [ e
dy

X—- =X +y ,x>0

Sol:
d 1
dx X
ole Jgmnll A lalail) Aaladd) i jhay Ly gacs o 583

O sbuiia (gl
dy
LHS:x— = x Inx
dx
RHS:x +y =x+xInx —x = xlnx

~ LHS = RHS
Adialadl) Aabaall Ja & 3Uaxall A3l 53



3/2018
Llalstl] dbleall Ma y = xln|x| — x Sar b [0
xy'=x+y

Sol:

y = xln|x| — x
y 1
—=x—+In|x|1-1=Ix
dx X

e Jeanll ALl Aladl) i oy Lgmy s o 583
O sl (1 )yl
LHS:x -y = x In|x|
RHS:x +y = x + xln|x| — x = xIn|x|
~ LHS = RHS
Aloalel) dateall S Jias ANl 53

3/2017
Llalsil) oleall s 54 2x2% —y2 =1 oo/
yy'+ ') =2
Sol:
2x%2 —y? =1
- [4x—-2yy =0]+2
2x-yy =0

2 _ (yyll +ylyl) — 0

2 — yyu = (y/)z =0

yyu + (y:)z =2

Ldalit) dsleall o 427 — y? = 148 o

" ki ¢ 4449/2019
Ahleall Sa mez = 3x2 4 x3 Ak S [
yy" +(y')? — 3x = 8 Ldalil
Sol:
y? =3x? + x3
2yy' = 6x+ 3x2
- [2yy"+y'.2y' =6+ 6x]+2
yy'+ () =3+3x
-yy'+ () -3x=3+8

¥l Gl £ el Gl
Laloaldil) Aoleal] Sl Sai Y 48ell 3

" ) 7 4 ALini"3/2016

Y3y = Al s fia y = VT — 2062 b /o

Sl -2
Sol:
1
y=+1-2x% = (1 - 2x?)2
o —4x “2x
Y 2V1—-2x2 V1-2x2 )
_2 1/1_2x2 __—x —Zx
y = ( ) Wiz
1—2x? 5
—2(VI—222) - ——=2_ (-2
R ToA
1 — 2x2
—2(1 — 2x%) — 4x*
L V1 —2x2
1-—2x?
-2 + 4x? — 4x? 3 -2
(12 2x2)1/1 —2x2 (1-2x2)y
-2 -2
"_ ! =
-2y 7 0D
L3yt = —2 ALl Aslaall Sa Jiay
1Al 43y )
y=y1—2x7  odshl e
y2=1-2x% >y +2x2 =1
2yy’ = —4x
b — 4 2 X
e e =
2y Yy
2yy" +y'(2y') = —4] + 2
yy' + (') = -2

"y (_Zx)Z 2

yy ke
y

17 4x2 2
Yy Ny
Y3y + 4x? = —2y?
ygyu - _4x2 _ zyZ
Y3y =-2(2x% + y?)

y3yu — _2(1) ) ’
o By = —2 Lol Al Sa Jha
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("8 7 A 4Lii"1/2019)
y(4)_y+O‘QAJg§y:xsinx¢ﬁl$\3\/w

4cosx=0
Sol:
y =xsinx
y\=xcosx +sinx*1
y\\ = —xsinx+cosx*1+ cosx
y\\ = —xsinx+2cosx
y\W\ = —x % cosx — sinx — 2 sinx
y\\\ = —xcosx — 3sinx
y™® = xsinx — cosx — 3 cosx
y(4) =xsinx —4cosx
y® —y+4cosx=0
Ggllaall 8 g
(3/2019)
Aol Alstaall S i y = 05 o) g
1+cosx
dhu-\-l _1_
dx 1+cosx
Sol:
sin x
- 1+cosx

dy _ (1+cosx)*cos x—sin x(— sin x)
dx (1+cos x)2

__cos x+cos? x+sin? x
(1+cos x)2

B 1+ cosx
~ (1 + cosx)?

= _RH

1+cosx

o

r&l“}y}s;‘

JIITI)
X

(" Andi™ ) z & Alis) 1/2019)
4dali) ddall Yo y = tan x Fiay Ja fow

diowt2yy' —y" =0
Sol:
y = tanx
2yy\ -y =0
y\ =sec’x
y\ = 2 sec(sectan x)
y\ = 2 sec?. tanx
2yy\ -y =0
2tanxsec’x —2sec’xtanx =0

Al g y=tanx

(2/2019)
Abalitl) Aslaall Ma Jiad yx = sin5x o) da [

LAt xy” + 2y +25yx =8

Sol:
yx = sin 5x

y*1=xxy =5cos5x
y +xy' =5cos5x
y +xy"+y x1= —-25sin5x
xy" + 2y +25sin5x =0
xy" +2y +25yx+8
4lalinl) Astaall Mo Jiaiy ABMad) -, *

saalg da i gl (*) -

| i



" ki 614452019

Llalitl] doleal] 3l Siaiy? = 332 4 x3 Al ol b [
yy'+ () -3x=8
Sol:
y?=3x%+x3
2yy' = 6x+ 3x?
- [2yy"'+y'.2y' =6+ 6x]+2
yy'+ () =3+3x
->yy'+ ()2 -3x=3+8
) Gl ) Cayhll
Liloalsil) isleall Sa fiai ¥ 48l 53/

" Auki"2/2018
y" = Zy ( 1+ yz) Alalaall Sa y= tan x: O‘ d& IU‘"
Sol:

y=tan x
y'=2y(1+y?)

y =sec?.1
y'=2secx.secx.tanx.1
y"=2 sec?x tan x
=2(1+tan?x).tanx
=2 tanx ( 1+ tan’x)
=2y (1+y?)
oMe) Addlaall Ya y= tan x 0sSs Ale



Mg e Jadli L i ataall ™ Jsa Al gl AL -2

(SR8 z A& 4liv) 1/2018 )(2/2012)
D = (1) (y — 1) L) kel fa [

x:z,yZZQP

Sol:
dy
—— =(x+1)dx
y—1
d
- —y=f(x+1)dx
y—1

1
ln|1—y|=§x2+x+c
—>ln|1—y|=%(4)+2+c -c=-4

1
|1—y|=§x2+x—4

(3/2014 )(2/2013)

,x=1,y=2 ,%+xy = 3x Alalit) Astaal) Ja [
Sol:
dy

=3
dx+xy X
=

Q..Q..l QU

— Y (v =2 1)
R
1 1 11
m3—y|l==-—=-x2=|3—y|=e22"
2 2
11,
>3—y= tez 2

(" "2/2019) (cna Wb Alic) 1/2014 )(1/2011)

dy  cosx

= Lilaldil) Asleal
x = 3yiier oleal) a [

Sol:
= (3y? + e¥)dy = cos x dx

= [(By? + e¥)dy = [ cosxdx

3

=>3y?+e3’=sinx+(]

=>y3+e¥ =sinx+c

Uk z s Al 1/2011

4y _ COSX 4 p alaill ibvleall Sa e
dx 3y?2

Sol:
= 3y%dy = cos x dx

= [ 3y?dy = [ cos xdx
y?
= 3?=sinx+C

= y3 =sinx + ¢

2/2011
e* dx — y3dy = 0 Ldldif dstea fa [ a
Sol:
e*dx-y3dy=0
=y3dy = eXdx
=>Jy3dy=Je"dx

= (y_4 =e” +C1> (4)

4
=yt =4e* +4c, c=dc| pas
s>yt=4e*+¢



3/2015

dy  sinx

= Ll aleil] Aoled
dx  6y2+ey " h fos

pea

Sol:

= (6y% + e¥)dy = sin x dx

= [(6y2 + e¥)dy = [ sinx dx
3

:6%+ey=—cosx+C

= 2y3 +e¥ = —cosx + ¢

(Jasad) dlivd 1/2017 )(1/2016)

Loic yf_x\/}:() Llaldil] Aoleal) s 2a ol [
x=2,y=9
Sol:
y' = xﬁ =0
1
y' = xyi
dy

1 1
= xyz = y z2dy=xdx

1
[y 2dy= [xdx
1 4
2y2=§x2+c
x=2, y=9
29 == (2 +c = c=4
s dall o

2 y=%x2+4
)

y= (ixz + 2 )2 R
il ¥ lUall i€y ol 13 5 3 shadl) /Adaadle

(SR U ALinal 4/2014

AgY) Llalal) Aslaal slal) Jall 2a /o
tan?y dy =sin3x dx
Sol:
tan?y dy = sin3xdx
= [(sec’y — 1)dy = [ sin x sin®x dx
= [(sec’y — 1)dy
= jsinx (1 — cos?x)dx
= [(sec’y —1)dy = [(sinx — cos®x.sinx ) dx

3
cos3x
3 +C

>tany —y = —cosx +

1
=>tany—y=—cosx+§cos3x+C

2/2015
(x+1 )% = 2y dglualadl) Asbaall olad) Jal s /s

Sol:

d d d d
L/ L N f_yzzf_x
y x+1 y x+1

Inly| =In(x + 1)? + ¢
In|y|—In(x + 1)?=¢
[ Zpati lal _ & g
(x+1)2 (x+1)2
goisl ald ¢ = eflus

|yl = e (x + 1)

~y =% (x + 1)?
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("Anki "1/2019) (2/2017)

D — 2y Agy) Tladt) Al g /i
X
=0,y=0<n
dy
[ === ety =0, y=0
Zo dx ¢ X y
_y_ 2x Ly
gx e* e
& _ erx gy
ey
1
_j_e_}’dy z_erx 2dx
2
1
—ey=2e2x+c x=0,y=0
1
—e°=ie°+c s-1=-1)+c
—3 -y 1 2x 3
= — - — = — —
c e )
1
e_J’—E(B_eZX)
1_3—e2" ,_ 2
5_ 2 —e T3 —e2x
$442018

y'x = cos?y : &) Alalisl) Aslaall da [

T .
y:zszl.’uﬁ

Sol:
y'x = cos’y
dy cos?y
dx «x
xdy

cos?y
5 = 5—dx
xcos%y  xcos?y

! d 1d
=—dx
costy Y= %

1
fseczydy:f;dx
tany Inlx| +c
y—— x=12x
tany=1In|l1|+c
1=0+c¢c -»c=1
~tany=In|x|+1

(2/2018 )( ki) ¢ s Alin) 1/2016)
AgY) Llalal) Aslaal slal) Jall 2a /o
dy 2 1 _ 2
Xy~ +y° = 1-y
Sol:

f —4ydy dx
1-2y2 x

= —Zlnll—Zy | = In|x| + ¢

(3/2019)(3/2016)
y'=2e* y3 Ay dlalil) dsaad) Ja fou
y — % ’x = 0 A-.\G
Sol:
dy
— =2e*vy3
dxd —Y
= y_z = 2e*dx
= ]y Sdy
= [2e*dx
y? — x _ x — 1
_——2e +c:>—?_2e +c x=0, y=-
= — =2e% + ¢ 2-2=2(1)+c = c=—4

()

e % = 2¢* —4)(-1)
=(57 = 4~ 2€*)(2)

l=8—4-e"=>y2
y? 8 — 4e*

1
= =4 —
Y T V8 —4e*

[ 1T}
- "ﬁf‘.""."‘ iy



("+i:15"3/2019)
dy = sinx cos? y dx dladal Usaal) Ja 3 fow
y # (2n+1)§ ,COSy # 0 &

Sol:

[dy = sinx cos? ydx] + cos?y
d}; = sinx dx

cos?y

[-2_ = [sinxdx

cos2y
[sec?ydy = [sinxdx

tany = —cosx+C

(1/2019)
AY) ALl slaall alad) Jad) s /o
: dy :
smxcosya + cosxsiny =0

Sol:
. dy .
sinxcosy--+cosxsiny =0

sinx cosy __—cosxsiny
sinxsiny sinxsiny
cosy —Ccosx
—dy = ——dx

siny sinx

cosy cosx
[=dy = — [Z=dx

siny sinx

Ln |siny| = —Ln|sinx| + C



" 5u"1/2018

et 4y = (0 dbalidl) dalaall Jall 3 [

sol:
e t2y ¢ yl =0

yl=_ex+2y

dy X 52
—=-e*. e
dx

;—3; =[—e* dx
[Se™ =—e*+c]* (1)
-%3_23’ =X —C  ememmmmmee—————— *

e %Y =2e*-2c

1

2y =
2e*+2c
2y =1 .
€ Serie, C1=—2¢c @
alad) Jad)
A 3 ey * 5 ghadll Gl J gua g dic Aliadla

alals

" Ak il ¢ A A 1/2017

x=0 & % = —2x tany 4laldl) dsaa) Ja fw
_T
y= ?
sol:
dy

—~ = —2xt
e x tany

[dy=-2xtanydx]+[tany +0]

d 1
& = xdx > — =Y

tany tany siny

cosy -
IE dy = [ —2xdx
In|sin y| =-2x§+c

In[siny| =-x*+c¢

m . .
y=z ,X=0 Ol

" Ak i o A Ali) 2/2017

yy'=4,/(1 + y2)3 %L'al.im Aalaal) Ja [
sol:

yy'=4y(1+y?)°
YZ=4(1+y):

[—2—dy=[4dx
(1+y?)2

JA+y%)7 . ydy =[4dx

3
SJ@+yH 72 .2ydy = [4dx

1
L =
T2

-1

Vi

=4x+c
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2 ',fml__" n BD L{ABC).m =" A=30°
——} s 3
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‘D —AC — B Loyl 511 L8 1
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'BD L(ABC), m=r BAC =30° . AB-10cm,BD-5cm

R et P T3

D—AC —B_ L=y L5050 o5 syl

sl

@3 demy pafoes o gy Al s el SYE 15 3BE | AC s—s (ABC) sl 3
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