11 ==

I8l b 4-.»4 30 {

,,.h....l'g IERY Mb. Jga«_,l,glldu!l}
l 0=(1,2,3) uﬂw-\muf“dx &Muﬂ’M‘ [Lf.

Sol:
v o= (1’ 2, 3) )
23], [1,2] oA el il
(" Aki"2/2018)

3
v fx)=—=3x"1 - f\(x)=-3x%<0
_—3 - 0%#-3 (" hi) g A ALii™1/2011 ) |

0=
%2
M Asi o) 5_adll Al dalline A1) .,
m 4 jall 5 il Algd ) i )
agjpdlal gl | h m - M hm hM
1,2 1 3/2 3 3/2 3
2.3 1 1 3/2 1 3/2
L(o,f)= ) h —B-i-l--5
(0’)"2 EgT Ty
U(o,f h 3 e
(0.f) = Z m= +2 5
3 o 9
de _L(c,f)+ll(o,f)_"2'+"2'_’i’
T 2 -2 2
1
G 2 e R N L E R R e— .L’—-.t-..—u.—-—-_.t.—.o_a—u—.u—*

| uu-kuww»wﬁwummww Fx)dx Jalsall Ay 5 A 2n f(x)=2x7 Eua (1.3 | =R (<3 L

| -
Sol :
L (1/2012) |

b-a _ —
h= a—z—l

cf@) =222 =2\ () =4x =4x=0 =x=0 ¢[1,3]
ULL“SJUMU"Ilﬁl o)a.ﬂl‘».u.l.u.ljudl.ﬂa (123) Vs
:QW\JJN‘MJMY\&MUU‘GY\EM‘wﬂsm‘u&ujllZ],[2,3|

aujalls gl | 5 ad Jeb | mi=f(a) | Mi=f(b) hi m; hi M;
[a,b] hi=b-a
1,2] 2-1=1 m;=2 M;=8 Li=(1)(2)=2 Ui=(1)(8)=
2,3 3-2=1 m>=38 M;=18 L2 =(1)(8)=8 | U=(1)(18)=18
L(o,f) = 10 | Aoy =26

3
f L(o,f) + U(a f) 10+26 36 _
fi= = — 18 unit*
2 2
1



c=(-2,01),fx)=3-xf:[-2,1]= R danl(of) Lo, f) L_y_

J

Sol:
o=(-201) ("l s ALl 1/2012) I

“fx)=3-x =2f\=-1<0
(NS5 S Aok dal e S dagd ) g jual (U Gl A o Bl a5 Y g Lo JS B Aualliia A1) )
: oh LS g Cpandd ) [2,1] 5 pusl i gus D131 ¢ = (=2, 0,1)
(Al Jgaad) uan Ja¥! £ ganally oY) £ ganal) (o 3 e aiu g [-2,0][0,1]

daijall 3 Al | 3 Jehb m; =f(b) M; =f(a) hi m; hi M;
|a,b] hi=b-a
[-2,0] 0+2=2 m=3-0=3 | M;=3+2=5 Li=(2)(3)=6 Ui=(2)(5)=10

[0,1] 1-0=1 m=3-1=2 | M>=3-0=3 L2 =(1)(2)=2 U2=(1)(3)=3

\
k ' _
— 11 v

L(c,f) =8 ,U(q, ) = 13 o) bk
140 e a8 Ty pad ) Aslll § G ASIea (3 Wi s Lia, F) 2, U, ) 2

S v o e e e R R R e 6 e W R — A — L — L — N, — R, V— LR, — LN e—h. w—

&ﬂp:, (Tll AR H*-Uﬂ-l-“e‘“"-,'] / 'dl M‘q-\%,/ ll 4| = R ‘-‘Qﬁflhfﬁ\—)usd y
[ iadall Cad ﬁb.:dluhmm

f(x) =3x—-3 %jpis(1,2,3,4 { e /
LT A ]
f'ix)=2>0
Lo B Byl e Al 5 Ax o ol oY
<l jadl) h; m; M; h;m; h;M;
[1,2] 1 0 3 0 3
[2,3] 1 3 6 3 6
3, 4] 1 6 9 6 9
9 18
U(o,f) + L(o, 9+18 27
jf(x)dx=f(3x—3)dx= ( f)z ( f)= 5 2unit2

A= %(sx.mu,k) X (gl ,¥0)

1
A=—(4-—1)x(9)

=—(3)x (9) = unit-:




("f Oy Aaliiia cliy el day ) pladiudy Al Jal<il) dad .\QF‘Z

("l g A Aliud"1/2014) |

oo LS g bl day ) ) [1,5] B et i gon 1]
1,2],2,3], [3,4],[4,5]

Sol:
e 0 =(1,2,3,4,5)
= a — 4 I 0= gy, %,

)= X = f\(x) =3x! =23x*=0=x=0 ¢ 11,5]
t ) gl o Jiua] ¢ sanally (el £ ganall G 38 s g

4 jad) 5 yadl) bl Jsb | mi=f(a) | Mi=f(b) hi m; hi M
a,b| hi=b-a
1,2 2-1=1 m;=1 M;=8 Li=(1)(1)=1 Ui=(1)(8)=8
2.3 3-2=1 m=8 | My=27 L,=(1)(8)=8 Us=(1)(27)=27
34 4-3=1 m:=27 | Ms=64 | Ls=(1)27)=27 | Us=(1)(64)=64
4,5 5-4=1 m=64 | M=125 | Ls=(1)(64)=64 | Us=(1)(125)=125
L(o,f) =100 U(o,f) = 224
5
[ L(o,f) + U(O‘ f) 100 -; 224 3;4 "

o »

---'--u—-u—'u—a’d’“*—&—u—ﬂ—u—‘

|

o=(1,23,4),

f(x) =2x+5, fi[1,4|=R oganl(of) U(o f)» @

Sol:

“f(x)=5+2x =f\(x)=2>0

(o skl sl die

( "wﬂ}ﬂ“ dLiui"1/2014 )

S Aad ) g gual 8 Gl A ja Jaldi a5 Y g Lgdlana S A Byl e A1 ) )

[1,21,2,31,[3,4]: o Jstdl s, o) § ganally o) g panall (s 38 ea gl

iijplisl | sl sk | mi=f(a) | Mi=f(b) hi m; hi M;
a,b| hi=b-a
| 794 2-1=1 | mi=5+2=7 | M;=5+4=9 Li=(1)(7)=7 Ui=(1)(9)=9
2,3 3-2=1 | m=5+4=9 | M=5+6=11 L=(1)(9)=9 Ux=(1)(11)=11
3,4 4-3=1 | m3=5+6=11 | M;=5+8=13 Ls=(1)(11)=11 Us=(1)(13)=13
L(o,f) = Z hi mi U(o, ) =Zhi Mi
=27 s




’ o= (234) i.ijg.ﬂlet.ﬁ.'mhf:(fixz—fi)dx Jalsill dah sa M

Sol:
2/2024 3/2015 "o U ALii 172015
6=(234) = [23],34] ‘__lj -‘___)_l s :

f(x) =3x% -3
f\x)=6x = 0=6x =x=0 ¢][24]

By Jia A1l g A s Jaldi aa g3 Y 1

<l yadl) h m; Mi hi m; hi M
12,3] 1 9 24 9 24
[3,4] 1 24 45 24 45
33 69
ALalS A 3 dany 5 5 AN 3 ghadll gy f24f(x) =332;"" o) €13 -e Adiadla
L=Yhimi =33
U= z hi Mi = 69
4
L(o,f) + U(c,f) 33+69 102
ff(x)dx‘ 2 =72 "~z
A
................ — O — A — A — A — N — A — A — we—_a_5 we—)
7= (34,5) L aliiuly 727 - 2)dy Jelsall Ay ) Aadh 33 f_
f(x) = 2x* -2 y
1/2016) |
f\xX)=4x = f\X)=0 = [4x=0]+4)=x=0 & [3,5] _(__)_l
5 B AR Cada A pa bR 2o g3 [3, 5] Lellae B &) e A1l
<l [3,4]1,14,5)
&) yadl) | h | m; Mi hi m; hi M;
3,4] 1 16 30 16 30
[4,5] 1 30 48 30 48

l.lo.f) =46 | Ul(o.f) =78

L(o,f) +U(o,f) 78+46 124
2 i

T LN\J CJLm QIS 13) Jaké OL’L?)J d'h"—‘ 5.._-.1.‘&".3! Sn\,ﬂ\ s da‘&h _;JL}:ES

5
f (2x%* - 2)dx =
3




| Ooflalitia (a0 plaiduly [ x%dlx oSl Ay i Audl) 23, F(x) = X7 &, £:[1,5] - R

n 2
~ 8(1,2,3)
v [1,2],[2,3] At <l e
cf(x) =x* - f'(x) =2x
0=2x -»x=0 ¢[1,3]
Lpdlaa (A Bl i Adlal o1
m 55 Al -

M 5l g

(" kil g A Aiui"2/2016 ) l
(1/2017) i

<) il h; m, M; h;m; _h;M;
1.2 1 1 4 1 4
2,3 1 4 9 4 9

L(8,f)=2hmi=1+4=5

U(G,f)thMi=4+9=13

3
ff()d _L+U_5+13
X)ax = 5 = 7 = %
1
e v e

e e b A 6 A R — A — L — o — Nl — Rl — N —l ——nl w—

Apeatigh 4y g pfalitia oijade [CF()dx 8, F:[1,5] 5 R f(x) =3 o 4

Sol
1,3],[3,5] Csshuia (tacd ) 5 28 puik
‘:"Jﬁ}‘ hi m; Mi himi hiMi
1,3] 2 3 3 6 6
[3, 5] 2 3 3 6 6
|2 |12
U(o,f) =12 L(o,f) =12
5
12 +12 "

j 3dx = 3 = 12unit ("s24"/2017) I

1

Julabena JSEI)

oaadl x Jshll = Jabaial) Aale

A=(5-1)*x3 =4x+3~= 12unit”




— ——— — - - - - - — e ——

b

| 0= (2,3,5) Ljaiy }jff(_x)dx Jalsill Ay 00 Aagill da F(x) = 2% — 3 &ua f [2 5] - R oS8 R ,&
: L,u..\auw‘ }

Sol:
f(x) =2x—3 4Ly (2,3,5)

[2,3],[3,5] (3/2017) I

Fiix)=2>10
Lo A Byl e Allall g A o Bal 2a g3 Y
L Sl hy m M | hm = hM
2,3] 1 () ] 3 |
 [3,5] 2 | 3 | 7 6 14 |
7 17 |

ue,f) =17 ,L(6,f) =7
5

ue,f)+L®f) 7+17 24

s — p—y i 2
> ) > 12unit

» f f(x)dx =

FALY v 15 < - i

gV R (GRS A (R Bl 7 g 5:--"-)-‘-'-"3"‘-.-3;*‘-'--*
A=§(1+7)* (8 ~2) =%,*34*3 — 49 unit?

h.o-on_—o _—-_—og_—o‘_—ok—“—_‘__u—u—‘._‘—‘_‘_‘)ﬁ

Aabiie cby et Ay ) Lkt U0, Fy Lo, £) oads &, 1(%):[0,4] = R (x) = 3x—x% s \z

b-a 4-0

h= - )
n 4 (" okl 7 AA Aid"2/2017 ) ﬂ

[0: 1]' [11 2] ’ [21 3]) [3» 4] s A
fX)=3x-%x* -fx)=3-2x

3 | ("5 3"/2019 )J
3—2x=0 »X=g € [1,2]

[a, b] hy | omy M; h;m; h;M;

0,1 1 0 2 0 2

(1,2 1 2 9 2 2
4 4

2,3 1 0 2 0 2

3,4 1 4 0 —4 0

Silf{ety==—2

25
Ul(o,f) = —




L Addsiia iy ja3 g ) phadaly, £(x):[0,4] - Reus (%) = 4x—x* Al U(o,1)3L(0,f) = d
— = J

=1
n 4
2 [0,1],[1,2],[2,3],[3, 4] o < 5 - e i

cf(x) =4x—x2 ->f'(x) =4-2x
4-2x=0 ->x=3 €[0,4]

[a,b] hy | m M; hm, | hM;
[0,1] i 0 3 0 3
1,2] 1 3 4 3 4
2,3] 1 3 4 3 4
(3,4] 1 0 3 0 3
6 14
~ L(o,f) =6
U(o,f) = 14
G + + — — L St A A — A — L — L — e — e W— o, —h — b w—p

.0#5%5&'[1,3]Sﬂ‘éﬁje‘:\‘ffxzdxd-«m:\eaﬁw-%f(x):xzéeaf:[lﬁl - Rosd \_é_

NOL

f(x) = x?
(2/2019) i

f\x)=2x=2f\x)=0

2x=0 =x=0 ¢[1,3]

(1,2],(2,3] oA i sl el
=l h m | M | himi | hiMi
[1' 2] 1 1 4 1 4
(2, 3] 1 4 9 4 9
3 3

3 L(o+f)+U(o+
. J’ x2 dx i ( ) ( f)
1 2
5+13 _ 18

=—= 9 unmt- .
2 2 .‘ y :‘l ,7 N

(12



n\".?i:

f(x) =3x—2
(3/2019)
f\(x)=3%0 —
Bl yia Allall g Ax ja Adad A oY
[1' 2]: [2' 3]: [3: 5] “:“-J:ﬂ‘ U'“ “:"\)S" 8 o Ols
EA | Ry | my M, Le,)) | u(s,f) | o
1,2] | 1 1 4 1 4
3,5] 3 | 7 13 14 26
19 37
AN 5. .
J; fx)dx = [(3x — 2)dx

- Liof)+u(of) 19+37

2




0 aaall JelSall Joa " el a.u...xn)

- . —
( ffx»’xz—]S dx Jalsll dag 2o MI Jowﬂdl Jalsal) dad 2 F_@‘
sol : : . "
| sol
3
Jx\/xz—ls dx : f 1 5
. | x+1
3 ; 0
. f 2x(x2 —15)2dx (1/1997) | - 4 (1/1996) |
z) | =[(x+1)zdx
A 31° 0
5 3[()( ) 4 =2 (x+1)2]
-[VeZ-157 | 5
= — Xé —
i 4 | =2[VX+1|0
=§ /(64— 15)° /(16— 15)? | =2(2-1)=2
= (343 1)—342-114 l [ 4]
3 3 l @ER Wian [ (x—x°)dx= _Tqul-'\ﬁ\}\@

s —
o8, f:(Zx +3)dx= 12 s lﬁ_f_] I

abeER Fudxa+2b=3 ) f(x—x3)dx—-——9
= o T4
sl(:l. ‘ L a - |
f(2x+3)dx=12 —— |—>[1x —-1-x4)] =:2 (1/1998)‘
J (2/1998) | 2 4 14 4
et s 1 1o 1 (11 2
z* 30]la 2 "2 )T\272) s
(b? + 3b) — (a® + 3a) = 12 1.4 1 -9
2 4 -
- b*+3b-2a*-3a=12...... (1) l i e s
a=3-2b........(2) 1 ; 1 4)_ :
(1) & (2) vases (2“ Tl i
b% +3b— (3 - 2b)% —3(3 — 2b) = 12 | > 2a2-a*=-8
b24+3b—-(9-12b+4b?>)-9-6b—-12=0 * L 4%—-2a2-8=0
~3b%+12b 30 = 0] + -3 | @-9@+2)=0
"’bz—7b+10=0 —902—41'0
(b-2)(b-5) =0 | ates
il s a=F2,%+2%0
sh=5 —-2a=-7 ‘




=1
(x2 +9)2xdx = 2
a

( 172004 ) ‘

—

1 -1
—-= Ef(xz +9)2 2xdx = 2

4

[( )@ +9)2] =2
->_[Jm] =2

(m—(\/aﬂ—+)=2 > V25 /a2 +9 =

va2+9 =3 -a’+9=9 -»a’=0 »a=0

}“ 9-12x ~| 4x* =2 ;é_
1
f dx
9 — 12x + 4x? ‘
¥ (272003) |
_[ dx ,
] (3 -2x)2
f(i 2x)7*dx = —IU 2x)"3(—2)dx
= 1[(3 —2x)71]1, [ ,J
2 =t =5l
- 1( 1 1)
2\3-2 3
1 (1 1) 12 1
— 2 3/ 23 3
l“' : (X 4+ 6 )dx KEN \_y_

0

4 4
f\/i(x+6)dx=fx%(x+6)dx
0 0

’

(1/2002) |

i

1 2 37t
=f (x2+6x2)dx x'2'+6 ixi]
0

2 4
- [—5-\/)(5 +4\/x3]0 = (§\/45 +4/#) - (0)
64 224
=l

I ‘ J“' xvVx? + 9 dx d‘@‘:‘-ﬂﬁ-ﬁ% \Q
* 5ol : -
| i 1
. fx\/xz +9 dx = f(xz + 9)Zx dx
L0 0
| 4 4
T | 1 1.2 3
, =i f (x* 4+ 9)2 2xdx = [(-)(—)(x2 + 9)7]
| 2/'3 -
17 4
e W 1/2000
i ?’P\/(x +9) ]0 (172 )!
L =3[/16 +9)3 —JO+9% | 1a00) t
2 |
I =§ \/253 —\/9_3] '
. 3 98 (212005) |
I 5(125 27 = 3 »
i ]nl Vx? 4 5% (2x + 5)dx Jalsil dagd 3o \z
b %
l f\/xz + 5x (2x + 5)dx
. 0 p
' 4 ; ( 1/2001) ;
| = J’(x2 + 5x)Z(2x + 5)dx -
E 4
| _E[ 2 %] B
=3 (" +5%)2| _3[J(x + 5%) ]0
- 2
| =§(\/(36)3 —\/(0)3)=§(216) = 144
s
dx
t 9 — 12x + 4x?

1 5 |
d
. = ](3—);:()2 B f(‘?'"'zx)—zdx
i3 21

1
S
- =" (3 -25)2(=2)dx
%)

-
I

(2/2001) ll

_ 1
[(B-2x)"1], = %[3 _lzx]_l

(1 1)1(11
3—2 3+£2) 2 "E)

Nlr—s BN -




aef
|
e
=
b
R
- —
|
|
l

i sol : :
1
1 X 2
]"'x+1dx ' f\/x3(3—2x2)dx :
: | =3 (2/2003) |
7 5 : 1 )
= f (x+1)3dx b f (3 — 2x%)3xdx (1 il g A8
o (" "/2008)I | Jhil) z JA11/2015) l
3¢ 277
= -2- ‘(X + 1)3]0 e f(B 2x2)3'(—4)xdx
3 [ 3 2 7 1
=—|v —1 3
5 [Vo+ 12, [(3 2x2)3] =IE(1“1)=°
1
3 9 e
M) O z 4
5 (4 1) =5 i gamdx @ L_y_

wl :

\

i \
,fcb f(x)dx =3 ,fab f(x)dx =5 sl ki
Jf(x)dxlaei-\.ace[a,b] culs

4 o

1
f (5 — 2x)? X

/

2 2
I(S -2x)%dx = -TII(S —2x)7%(=2)dx
1

sol :
b ¢ b
- i kA
f fE)dx = f F(x)dx + f fooax | =3l 2%)~12 e
- a c ( ) It £ 3% d¢F 3% 4 _——-l

—>5=ff(x)dx+3 —>ff(x)dx=2

-~

( ,f13 f(x)dx =6 ,f13 g(x)dx = 2 o1y T\i
3

(1660 ~ g0 + 4xjax = 2 &
.t J f (3x —4)2
sol : 1 5
3
— — A2 l
f [f(x) — g(x) + 4x]dx (2/2010) I - 1[ (23)( 4)"“dx (2/2006)
1
3 3 - 1 o
= 5!(3!( 4)74(3)dx

3
= ff(x)dx—fg(x)dx+1f4x dx

1 1
6 — 2+ [2x%]3
=4+ (18 -2)
= 20

’_ .8 —— . EE— § W RS R W EEEE R A — U — @ S W WE—— W — T — . S B S S
I
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n
1

| w

c 5 -~ 7 -
2. | 1 X
BC X Aw A Rad wél | ———dx » 4

.;2»'-tanx : =4 ) e - e 'U_tx~+1}- =,

e — - * sol:
SOl l 1

i = (1/2011) l f

3 sec

dx x2 +1)2
f_gz-l-tanx 0 (1 )
(3/2016) l

mn »
=[In|2 + tanx|]* ' = f(xz + 1) 2xdx (172009 ) I
4 0

b n
=ln|2+tan-‘-1-|—ln|2+tan(—z)|
“In|2+1|-In|2—1|=1n3—0=1n3 |
. 1 i
—— > o = éi =7(X2+1)—1](1)
J(]M et X ¢in v dx daw‘w!-\@ § - . —_1 ] =y A 1
2 Ix241 (i i) 4

[y

S

- |
f e ¥ sin x dx ("l z AA"1/2011)) - _![f(sinx + cosx)“dx \Z
0 I =
= — [2 %X (=sinx) dx '7' :
¥ ; (1/2010) |
= _[ewSX]g ' f (sinx + cosx)*dx ———
IeCOS ec050] = —(e? — el) z b g (" ARE"1/2019 )E
= —(1 e)=e—1 |
— = . = f (sin®x + 2 sinx cosx + cos?x)dx
I Il Jalsil) dagd aa \.é_ ' 0
| 3
x,vx =0 I > z
f(x)=lx| = ( = = [ (1 +sin2x)dx = [x — —cost]g
l—x,vx <0 [ | 2
(1/2011) l 0 : .
— T
f(0)=0 L _ (— —cosn) (0 —~ —coso)
lim f(x)=0 Ll - lim f(x)=0 "2 | Z & E
x—0(+) R ) | w. & I\ =
| =g tg]~{-f]-g #1
whi=lop= 005 asedi £ : &
KEY
“H(0) = g ) = 05 A bl s o PN

f-3 f(x)dx = f:f(x)dx +J:f(x)dx

: f 2
= f:f(—x)dx+fo4f(x)dx ! f a (X+ 1) (2/2008 ) |
(x + 1

S —
w
+
",

<L, + et i o2 |
(x+1)Z dx =z[(x+ 1)2]
=|®- (5 )]+[(a)—(o)] s 1 N
=—+8——5—12.5 1=2((8+1)i—(3+1_\2')
2 2 PP P




o'y Z\dx d..\sdldt...p.u. e I [1(1+e¥)%e¥dx Jasill dad Nl

3

In5 " 1 5 o 1 ins I 4
_;12 (6215 _ ¢2n3] (1/2012) i | 1 ? (212013 )J
_% [eln25 — eln9] (1/2014) [ | —3 [ Fe0r (142 ("se5"/2016) I
- —;- 25— 9] = %(16) -8 o) | i =: S+~ A+ 1% (ngbes 3003 |
e i (O] =%[(1 repg Ut ewin |
P 1 2% & I\’—l = =it m—

fol L ‘yts.mw.u y

x3+4x+1

(1/2024)(" a1"12/2021)(2/2015)(2/2012)(" i gz J&" UZOIZi !

| sol : ) -
oy .jl 3x% + 4 ;
' X
VX u=vx ,du=——=dx x3+4x+1 (2/2011) l
f4e dx=f4evf,‘(_1_dx 2\/; i 0 s ;
Layx 71 2 = [In|x* + 4x + 1|];

=[e¥]i=et-eT=e?-e¢ =In|1+4(1)+1|—In|0+0+1]

=In|6|]—In|1/=In6-In1l
=In6—-0=1In6

| f4 2X d J‘u‘wh \—Z

f‘m"\d ‘_M.SJ\M.\; é_

LOS X

\»‘bi .

.
1 [ 0 x
F e (3/2013) | | 8
dx
cos?x J 4 2% I I
0 (2/2014) : f dx = [In|x? + 9|]2 ("u43"/2012)
: 2 o X249
— JO tanx sec“x dx (2/2024) | ! o ln|16 F 9| —lnIO + 9| (né_hwn/zﬂlq) |
1 T 1, @ 1 ' =In25-1In9 =22
- o =
=5 [tanx]; 2(tan4 tanO) 5 | In9 (3/2019) I
———rp 3 cidn |
: ffxe 0 gy ad é I -- f secxsm)fdj Ja -\i_s_
2 3
fxe—lnxdx I jtanxdx
1 : . ou | ("«f-‘:“-‘-‘"/ZO]Z)J
: J' saltx Lyay ("R £ J5"1/2014 ) l | S
2 4 " Akl Y glaa 111/2024 I 3 i
_ i "7 % dx ("' phan ) ! 3sinx
J1 +J, cosx
- [ £ wex | = [~Injcosx|]§ = ~[(Incos3]) — @nlcosop]

= f dx=[x] =2-1=1 ! == [(ln |§|) = (lnlll)] = — (lniﬁ-ﬁ—.-ﬁ) = —ln-;-‘ |



¥

~LHS [*|3x - 6] dx

2 4
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bk , I [ (3 —V5x) s (" Auki"2/2019 )
f V3x3 —5x5 dad i ‘.ﬁ’ i V77X 7 il SRR i3
i = 1 (3"\'@) _1_ - _\/-g —1
sol : —\f'ﬂf x% dx (3—\/§x2)_—2—_x 2
sol : 1
3 ——
V3x3 — 5x5 dx =_f3_ =il ix
f V7X (

I 1
= [Yx3(3 - 5x%) dx i TRpONE .
; 2
1
— 2\3 o - 1
= [x(3-5x*)3dx ;=-;§-*—1,=*f(3—\/5—x')7*——5x'2dx
1 ” ) B ’2 'I ; Vo A
: Voo Voo
_ 1 (352 ("oAski"1/2019 ) |
| ’4 : VVx—-x _ . }x@
‘ j - dx e
= — = {5 = 8Jy~i- I \/‘F
. sol:
= — (5 = Hv~ 7 =

-
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]

I

et

[
l
f(x + 4)2 xdx AL i y ‘ \x‘l'w").(':;
b = (‘\ B dX
onl : X4
j( ! ' . i\I 0
pAR s .-rx4(1—xz} «X 4 dx
B0 8 gl i Ay Jall (S l 13 o o
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" sol
I

: fi/x2+10x+25 dx

[ VX2 +10x + 25 dx 4af 2 }\Z

‘( 3/2020 ) I

= fx° 22 dx . [ (x+5)2dx ("o Auki3/2023 )
. s\fﬁ " jr - | 3
= [x .2 dx ("obal"1/2021) . f(x+5)3dx_(x+5) .
l .
= [(x—2)5 dx ' .
6 g ol 3 o S 5
_(x—2)s+c i —5(x+5)3+c-5\/(x+5) +c
5
6 : xdx .
=§(x—2)§+c i ( f(3x2+7)4 i ‘*—é—
=" i
[ IZ:“f’dx ki f \ x dx
& 3x% +7) *xdx
Sol: 141 i (3x%2+7)* j( )" = o
ST i =1 [(3x2 +7)* 6x dx (" Anki"'3/2020 )
J 2(x—3) _1 (3x%7)” paay,
= & 2 dx ‘ B -3 €= 18627y
) 2653y (Vx+ 3) - |
1 -1 : { | grodx ddsin }\_J
=[5 x+3)7 dx | 49
: ' sol : TS
=2~ DT+ - - b e (" 372021 )
S ("ual"2/2021) b= Tt R, o
R e ! S (" g 2022 )
s a4 = InfE* -9+
Fajy — 5 i l alals l@).ﬁ d‘h* M\ walidal) JS:H P! 13) Adaadla *
ol : 'z . |7
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s e [ D s Dax
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== Tax =z I (X—3) ¢ ¢ (a-3x
1 (x—33% 12 ' = ',f 2= 3y —ex)
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! (_,_ [(8x+12)V2x + 3 dx ""““’U

' sol :

I(BX +12)V2x + 3 dx

! f 4(2x+ 3)(2x + 3)2 dx

f (2x + 3)2 2 dx (2/2024) I

= 2(—)(2x + 3)7 +C

5\/(Zx+3)~"’+c




L«-HI JIgadl JolSi" Joa duyl ) ickinaaid] ’ 4

r [(1+ cos3x)? dx daf 2 }N@ Wl) [(sinx — 3 sec?x)dx  : Okl 4ad 2 # '

sol : .| 2) [ cos6x cos3x dx

f (1 + cos 3x)% dx | | “sol: B
: (2/1997) I $ il 2
=[[1 + 2cos 3x + cos?3x] dx ' 1) J (sinx — 3 sec’x)dx = —cosx — 3 tanx + ¢
= x+2(§ sin 3x) + %(x 4 %sin 6x) + € - 2) Jf cos6x cos3x dx = I (1 — 2 sin?3x) cos3x dx
i
= x+Z 5in 3% + =X + — sin 6x + . = | cos3x dx — 2 j sin?3x cos3x dx
3 2 12 (2/2013) | v J

1 1
= -Zi x+§sin 3x + fz-sin 6x +C é-f cos3x 3dx — 2 5[ sin’3x 3cos3x dx

"' 1 2
| J(cosx - sm2x)2dx dad 2 | §sin3x—§sin33x+c (1/1996) |

sol :

f (cosx — sin2x)*dx (1/1998) I

=[(cos?x — 2sin2x cosx + sin?2x)dx . sol :

—

' [ (secx — sinx)(secx + sinx)dx dad aa Fé

J [- (1 + cos 2x) — 2. 2sinX COSX COSX + - (1 - I f (secx — sinx)(secx + sinx)dx

2 ‘2
cos4x)| dx l = f (sec”x — sin“x)dx (2/199)
1 _ne) |

1 1
f( —cos 2x — 4cos*x sinx + 5 — 5 €os4x) dx | [ [seczx g (1 = COSZX)] dx

1

(1 + —cos 2x — 4cos*x sinx — = 5 C0s4x) dx f [sec K= + 5 cost)] dx

1 3 1 T,
= X + - sin2x + —cos>x — —sin4x +c¢ | tanx 2x+4sm2x+c

4 4 8 r
|

[ [ sin®x cos*x dx MAL

sol :

[ cos2x sin?x dx 4ad 3> J\_@

f cos2x sin’x dx

sol :

f sin’x cos’xdx

[ s
J (sinx. cosx)” dx (1/2001) |

= [ cos2x - 1(1 — c0s2x) dx

(1/1997) |

= [ (; €OS2X — 7 c0522x) dx

4 4 16

= (—sm2x)2dx

s 2 1 11

Lol = —cost—(—)(—)(1+cos4x)] dx
= sin?2x dx |12 2/\2
. r—(1—cos4x)dx I [ 2 - 4 ]dx
—ij 1 l —Jbzcosx 3 7 C0s4X

—[Xx—— 1 1

B(X 4sm4x) = —sin2x — —x — —sin4x HE

|




—_— -
SOl :

f cos?2x sinx dx |

(2/2008 ) l '

= f (cos2x)? sinx dx

= f (2cos?x — 1)* sinx dx
(4cos*x — 4cos?x + 1) sinxdx

- 4] cos*x sinxdx—4f cos®x sinx dx + f sinx d-xl

= —4 f cos*x(—) sinx dx + 4 f cos?x(—) sinx dx

+jsinx dx
w % I
=—5—cos Sx + §cos 3x —cosx + ¢ .

|
e " rOaed r dad | l
| | cos’xdx da s @

N '

f cos>x dx |

= | cosx xdx
J ("' z AA"2/2008 )[

= cosx(1 — sin®x) dx |

: (32019) |,

= | (cosx — sin®*x cosx) dx : .

1 |

= sinx — (§) sin®x + ¢ :

} [tan3x see®3xdx 4ad 33 \zl

f tan3x sec®3x dx .

= ] sec*3x sec3xtan3xdx

1
~ f sec*3x 3 sec3xtan3x dx l

~ Zsectar+ ‘
3 Ssec XTC I
1

R A
15sec 3x+¢

(" s2445"/2009 )

' =_—sec32x+c

! 6

| [ cosz:z;s;}llx dx 4ad 2 @I {

[sin*xdx daf 2 L».f_
J

.- em——— - e
’ [

. sol:

f sin*x dx
= [[sin*x]* dx
= j [% (1 — cos2x)]* dx

(1/2000) l

1
| = Zf(l — cos2x)% dx

1
= f (1 — 2cos2x + cos?2x) dx

1 1
= —f[l — 2c082X + — (1 + cos4x)] dx

1/ 1
=3 [1 2€082X + — 5 2 —cos4x]| dx
1
= Z Iz~ 2co82x + = cos4x‘ dx
1
= [2 X — sin2x + §sin4x] +C

[(sin®x + 1) dx 4ad 2

7

f(sinzx +1)dx (" 55445"/2006 ) g

= f [% (1 — cos2x) +] dx

—1( 1'2)+ +
—ZXZS“]X - Sy %

ea

fe——

| tan)\ sec?2x dx 4ad s

f tan2x sec’2x dx
= f sec?2x sec2x tan2x dx

1
=5 f sec?2x 2 sec2x tan2x dx

11

o T 3
> 35ec 2xX+ ¢

1

("_)hi.” '



[' COS4,\" dx aﬁg» yI ] cu.x'-‘x dx i - y
Y cosZx—-sin2x i EnTes M- 0 o
CO5Tx B cos®x
J COS2X — sin2x dx (I__/ZOM) ; ' ] 1 — dx ( 4-\3@-6"/2010)
' — . — SInx ————
2 . 9
[ €OS“2X — sin“2x SRR ,
= dx (1/2015) _ Xd T |
J c€o0s2x — sin2x _— | e r— ("Rl A 1/2(24—);

[ (cosZx — sin2x)(cos2x + sin2x)

d
0 cos2x — sin2x *

(cos2x — sin2x)

J ( qu*k;")h'ﬂ\ 5}5"]/2019 ) g:

1

2 sin2x — 2 cos2x + ¢

[ sin6x cos?3x dx 4ad 2 Ned

——

f sin6x cos?3x dx
= f 2sin3x cos3x cos?3x dx

= Zf cos?3x sin3x dx .
(32014) |

-1
= 2(—)[ cos33x (—3)sin3x dx

2.2 cos*3x +
3 4’(:()S XTC

4
—cos 3x+¢
6

| [ sec?8x e™"®* dx dagd 2
‘\)‘-[ -

f sec’8x etan8x qx

1
= f 8sec?8x e'@"8X dx .
8 (1/2015) i
= —etan8dx 4 o
8
« COSX d M.h é
' , Vsinx B —
ol
COSX q
X
3\/sinx
| ("o N Alidd 111/2015) i
(sinx) 3 cosx dx : .
3 2
= —(sinx)3 + ¢
2
= § VsinZx + ¢
g

g

cos x(1-sin®x)

=
=

1
= f (1 + sinx) cosx dx =§(1 + sinx)% + ¢

1-sinx
cos X(1+sinx)(1- smx)d

(1-sinx)

( ".,,-'UA‘"ZIZOZI )

-

| [ cotx csc®xdx Aasd s &

[cotx cscixdx :
(2/2012) i

—— W .

= [ csc?x (cscx cotx)dx

- ] csc?x (—cscx cotx)dx

1

—gcsc3x +c

("sue"/2019) l

7

[esc®xcosx dx 4af

f cscix cos x dx

f sin?x

_fsmx smx
- fcscxcotxdx— - €SC X +¢

cos x dx (1/2013) i

COS X

. - = cem— - - —_——— " -

[V1 —2sin2x dx 4af 2 z

f\/l — 2sin2x dx

| _
<
! =Jr J (sinx — cosx )? dx

J (sin?x — 2sinx cosx + cos?x) dx

("RA 7 A"1/2013 )|

(" i) ki m412014)

! =+ f (sinx — cosx) dx

| = F(—cosx — sinx) + ¢
B



a) [ sin6x cos*3x dx daf 2 f I [(sin2x + cos2x)? dx 4ad g
Veot2x -
b ) ‘ 1-cos?2x l
' in2x s2x)? dx
a) ] sin6x cos?3x dx = f 2sin3x cos3x cos*3x dx | _[ (S EasEE)
=2 f cos33x sin3x dx (1016 | - = f (sin®2x + 2sin2x - cos2x +cos?2x) dx
R .
i _ - -
=)&) f cos*3x (—3sin3x) dx ' B f LSl ("l Al "4/2015)l
20 ; T ' 1
(—)( )cos 3x+c—?cos 3x+¢ | =X_ZCOS4X+C
Veot2x r : ] y
J' 1 = coszzx ( ll)mt EJ\.\"S/2016 )h | f tanx dx 4“5’ o Vo
Veot2x v sol ;
= f e A% = f (cot2x)7 csc?2x dx e
sin“2x smx
-1 ' [tanxdx= [ —dx _
i f (cot2x)2 (—2)csc?2x dx | e (" sua"/2016 ) '
-1 2 3 _ _ [ —sinx
= T §cot 2X+ ¢ - f cosx dx
et Dok | = —Infcosx| +¢
3

1— cos?2x

[ VoY ix da s Z

[ tan®2x dx 4ad 3 _é

i ("R g Jan32016)] |
1 ?/LSZZX 9 f tan®2x dx
cot2 Y
= JF 25 dx ("eui"/2017) i I
sin A | = f tan2x tan®2xdx
= 2 ( i
= (coth)i csc“2x dx (2/2020) ! | f ,
1 1 5 = | tan 2x( sec?2x — 1) dx (212017) |
=5 f (cot2x)Z (—2)csc“2x dx L
= W} Ecot";' 2x 4 ¢ = = cot3 2x + ¢ l = r(tan 2x sec?2x — tan2x ) dx
2 3 3 r
[V1—sin2Zx dx 4ad 2 é l = Jr tan 2x sec?2x dx — I tan2x dx

- " dtidm [ ., 1 1 [ —2sin2x
f V1 — sin2x dx ("'dasd ALl "1/2017 ) 1 | == f tan 2x sec?2x. (2x)dx + — ] dx
; i 2 2) cos2x
VsinZx + cos2x — 2 sin x cos x dx : 4 tanZZx 1
Y £ +Eln|c082xl +c

2

\/sin?x — 2 sin X cos x + cos2x dx

> 1
tan“2x + ilnlcostl +c

-P-ln-‘ NI

= [/(sinx — cosx)? dx l )
=+ [(sinx — cosx) dx
=% [~ cosx —sinx]+c =+ (cosx + sinx)+c !




[x%sinx® dx 4af 3 y‘

Cme——

i (cos4x — sinx) dx 4ad 3 g

fxz sinx® dx , | f (cos*x — sin*x) dx
) s (32017) | 0
=§ sinx”(3x%)dx = (cos x — sin®x)(cos*x + sin®x) dx
=2 (-cosx®)+e CTiAn 202 ) ] f
3 = | cos2x dx .
] ("Rl gz Ja11/2017 )i
i [ sec23x e“""3‘ dx LOVCIEN ﬁ = Esian + C
sol : - o - i
(sec23x).emn3x dx : | -_1+tanzx_ - .. | é
: ' tan3x dx 4af s> [N
2 [ 3sectagemingy  Cewanod) | | sorr
2
3 . f1+tan X = sec“x %
1 tan3x tan3x
_etan3x +c | =y
3 - =[ tan3x sec’x dx ("Jasall Aliud "3/2017)i
tanx — 2yl dx 4ad s ! -2
e SO BT Y NEL | ity (2018) |
SO|
(" cgan 1172024) |} =L (" 5342023) |
f[tanx — sec?] dx 2tan®x
[ .
=ftanxdx—J sec? dx (172018 ) I : ———
an - e
sinx ., | ) g 19 A g
= | ——dx— | sec*dx e :
COSX sal:

= —In|cosx| — tanx + ¢ = In|secx| — tanx + ¢

-5 Jalsiaa \_Z_

‘ [ sec? 3xe'™* dx

SOl ¢

_1_ 2 tan3x
; | 3sec”3xe dx (1/2019) l

1
_3, etan3x+ C

f\/l—sm2x dx 4edoa l\f_

sol :

[v1 —sin2x dx

(" Anki"2/2019 )J

O'\*la

= [+sin%x — sin2x + cos? x dx

[Vsin?x —2sinxcosx + cos?x dx

[/(sinx — cosx)? dx = + [(sinx — cosx)dx ‘

= 4+(—cosx—sinx) + C

(" kit /2023_)_' !

- W ——— . W  ———— - ® es——— . ——— W= e— -

tan@ tan@
fl—sinze 9 =fc0329d0 (3/2018) l
= [ tan@ - cosz() de

rtan() -sec’0de
[ tan“6
] 2

+C

[- n A y
Jisec?x dx:daSisn RY

|

sol :

sec?x dx

( " i“h""g*‘:"/zolg )|

n

[tanx]; = tang —tan0
1-0
1



< ANl sl s

1) ff 8x e "™ dx

2) ‘ cos dx dx

“ (cos 2x—sin2x)

1) ff 8xe~"* dx

3 —
— fl Bxlnx L ( n"i‘uh:" )m‘ C)L;ullz‘"q)

= f13 8x x ! dx

= ['8dx=[8x]} = (8x) - (8%)
= 8(2) — 8(1)
=16—-8=8

cos 4x
2)
cos 2x—sin 2x

dx

f cos? 2x — sin® 2x
cos2x — sin 2x

= f {cos 2x—sin 2x)(cos 2x+sin 2x) d

(cos 2x—sin 2x)

= —sin2x+cos2x +C

[cot? 5x dx dad 2 4

f cot® 5x dx ("hahi /2020 ) |

= [ cot? 5x .cot5x dx
= [(csc? 5x — 1) cot5x dx

= [(csc? 5x . cot 5x — cot 5x) dx

[(csc? 5x .cot5x — — °Xy dx

sin 5x

-1 cot?5x
5 2

— %lnlsin 5x| +c¢

1
= — 2 —_—— i
10 cot® 5x s In|sin5x| + ¢

7 |

¢

n
[2(sinx + cosx)* dx 4ad sa

n
+ J2(sinx + cosx)*dx

- - —— - - —— - -  — - - e —

Qo & —

= [Z(sin®x + 2 sinx. cos X + cos” x)dx

= foi(l + sin 2x)dx |
( "M"llzol())
= [X—%COSZx]z
= (Izt'_%cos“) = (0 —%coso)
1 1

=g~

n 1 1

n
= ;-’r 1

cos 6X . Mo é
j cos 3x—sin 3x dx daln

f cos 6X = J-cosz T

€05 3x-s5in 3x CoS 3x—5in 3x

(cos 3x—sin 3x) (cos 3x+sin 3x)
- f dx
cos 3x—sin 3x

1 I (o
=-Jcos3xx3dx+- [sin3x+3dx
1 1
=§sm3x—5c083x+c
-1 Al 45y o

cos 3x+sin 3x

J« cos 6x

cos 3x—sin3x cos 3x+sin 3x

(2/2019)

] cos 6x (cos 3x + sin 3x)
cos? 3x — sin? 3x

cos 6x(cos 3x+sin 3x
cos 6x

=§ fcos?;x*3dx+-;-

= %sin3x—§cos3x+ C




Y COS* X

_'-Sill 6x cos” 3x dx :JalSSaa y I [ m"f dx  :JalSiaa é

f sin 6x cos? 3x dx

tanx 1
f z dx = s—tanx dx
= IZSin 3x cos 3x .cos? 3x dx COS COS"X

¥ Ady hall
" 2
=2 f cos? 3xsin 3x dx (1/2020) | = [ sec*xtanx dx
- | I tan® x
_9 s TC
= cos® 3x (—3sin 3x)dx | Al 44 )
—2 cos* 3x =
ST : [ —;tanx dx |
? | = [secxsecxtanx dx L a02e ) |
=—1cos43x+c f ek
6 | T2
T : AN 44, Hhl)
[ e sinx dx JalS y } i
— tanx
| [——dx
COS* X

fecosxsinx dx e fslnx 1 dx
COS X

. . 2
(12020) | | il
—fe"'”" (—sinx) dx ., = [—==dx= [sinxcos 3 xdx
COS“ X
= —e®®X 4 ¢ - -cc.)—sz“zx i

F:R - R GF(X):%sianu‘ﬂ\b‘@\ a
f(x) = cos 2x Al dlida &)

1
= +c=Esec2x+c

qua [4f(x)dx sl f:R = R &a [V1—2sin 2xdx :JalSi s f

JJalsall Al Ada yaal)

- s 2 : 2
FEIT S SO, NURPRPO 1 . = sin‘x — 2sinx cosx + cos“x dx
JMNQBJ 3M‘U‘J F(x):g S]n2x [J

- - ——— - - ——ee >0 —— = = = e -

F/(x) = %cost _9 = f J (sinx — 0sx)? dx

(" Auki"2/2020 ) [

= cos2x = f(x) . =+ f (sinx — cosx) dx

) MRS N F ) 5 = +(cosx + sinx) + C

i x
fo f(x)dx = F (Z) — F(0)

| .CSC%_ \"'.‘t' i . LSS y
ontomo] ] PR
2052

1. 2 [ cse? Vx .— dx
=51~ 0] 2Vx (" A" s gai/2021 )
" = —2cotVx+C |
4
£(x) dx = =



Ve

f(_:s — sinx)*dx

I(B — sin x)?dx
= [(9 — 6sinx + sin® x)dx
= [9dx—6 [sinx dx+§f(1—c032x) dx

(" axki"1/2020 ) i

=9x+6cosx+%x—§sin2x+c

19

= x+6cosx—Zsm2x+c

i

f XG3 Inx dx

(" Anki"1/2020) I

[xe3mx dx = [x e dx

55
fx.x3dx= fx‘* dx=?+c

Ko

N —

F:R— R & F(x)
f(x) = cos2x AR a1
cos2x dx »p f:R—-R &

) -
=2 sin 2x O <)

71 /4

R 5 § e F(x) = = sin 2 (1

[0'3] 5 8l 3 jalwa .,

f'(x)=cos2x=f(x) (2

f(x) QWLGEA A F(x) -

PR

Jicos2x dx =F G) = F(0)

~sin2.%—sin2.(0)

1 1
=g

¢
("g45"12020) |

iliaSla
N g g JalSil o) g8 AQy jhay JalSl) Ja calllal) 13) |
43y i) saay al Jgudly .

43180 "G;Uh]\
Z 5
o 1 - 4
J3cos2x dx = [—sm 2x]
0 2 0

iy 15 w. X .
—Esmz.z—ismz.(O)

1 1
() -0=73

!_ J'(sin4 x) dx

! f (sin* x)dx (3/2020) l
| =%f(1—2c052x+cos7'2x)dx
=if[1—2c032x+%(1+cos4x)] dx

2
= [(sin®’x)%dx = f(% (1— cos 2x)) dx

I _1 - 1 1 -

: —4[x sm2x+2(x+4sm4x)]+c
! 1 1 . 1 ;

I —;x-zsm2x+§x+§sm4x+c

3 ) g =
8x Zsm2x+3zsm4x+c

I J’ R 'cbs4-x q
X
COSZX — Sin2x

f cos 4x f

CcOS2x — sin2x
J' (cos2x — sin2x)(cos2x + sin2x)
(cos 2x — sin2x)

1 1
— Ef2cos 2xdx+5f25in2x dx

1

: 1
= zstx = icost +C

-

cos%2x — sin?2x
C0S2X — sin 2x

dx

4

(2/2020) |
A

B . W W TS %W EEm— W .

fgsecxtanx dx  Jalsdll an f_

n
J§ secxtanx dx = [secx]}

(" Axki"1/2021 ) l

=sec§—sec0=2—1=1

(Y
wiA

n

R

| = f3cos

B

x T 1
I=T-I=2_1=1
pY 2

sin x

COS X cosx 0 cos?x

—~2

xsinxdx =
1 1

= —
cos 3 cos 0

-C0s~ x]3
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- tanx . 5 ; -
J cos®x dx .d‘&% z ! J cos2xsinx dx y
o 9Y) A3y sl : fcos 2x.sinx dx (" al"1/2021) I
tan x | = [(2cos* x — 1).sinx dx
COS2x = ftanx .sec’x dx - = choszx sinx — [ sinxdx
-3
tan2x+ | = c;’sx+ cosx+C
-_ c " -
2 : ALl ARy lall
40 &ﬂ;
sinx fcos 2x.sinx dx
COS X
—==2=_ dx | = [(cos®*x — sin*x).sin xdx
f COSZX (HM"‘EW"/ZOZI )l | ( )
rsinx 1 fcos x.sinx dx — [sin3xdx
= : dx 1
J cosx cos*x I [cos*x .sinx dx — [ sin*x .sinx dx
_ Sz o = -fcos‘3x (- sin x)dx = [cos*x .sinxdx — [[1— cos®x].sin xdx
i 08 ‘ = [cos*x .sinx dx — [sinx dx +
—coszx+ L .5 . [cos?x .sinx dx
= c == sec’x+c
=0 , 2 - -r:os3 +cosx_cos3x+c

3
=—cos 3x+cosx+C

f?secx sinx dx ‘.,-hwdsd.-ls.a.u L_J

- OGRS % @ Smmm— %W —

sol : = ALY 43, )
fg secx.tanx dx f cos2xsinx dx
= 032:;61 5 = [(1-2sin’x).sinx dx

i T — . 2 a3
= —ln[lcosxl]g = — [(ln cos ) (In cos 0)] | J(sinx — 2 sin” x) dx

1 3 | = [sinx dx—2 [sin*x .sinx dx
=—[In (5) —In (1)] I = [sinx dx—2 [(1—cos x) .sinx dx
= [sinx dx — 2 [ sinx — cos* x sinx dx
= —In (—) ot | SRR * :
2 (" Fl"1/2023 ) | = [sinx dx—2 [ sinx dx +

=In2

2 [ cos* xsinx dx

AlalS da 3 ey (%) B shadldl ) qalthall Jua g 13) ; Aliadla l =—fsmxdx1 2 [ cos® x (—sinx) dx
| =cosx— +C

amam z e ‘
I; fomze‘*' dx :Jalia M

sol :

In2 In2 (" Al s 0gaD"/2022 )I

i f erdr="~— j e *.dx
=|

e—x]lnz _[ -In2 _ eo:

2cos’ x

N -

l = —[ez — 9] = — 1_1:



Jéb‘i:zz.x..s"in"..r dr 1 b laa JS JalSi 2a 4 I Lo Lo oy 2

m
J§ sin2 x . sin®x dx

. . ("t 54432023 )
n : f (sin® 8x)dx ~
J¢2sinx.cosx.sin*x dx |
n 1
= [¢2sin’ x.cosx dx - =[5 (1 -cos16x)dx
" x ( " Aal"2/2023 )
= _sin“ ’ T L = %[x — %sin 16x] +c
4 n : e I = sin 16x o8
T4 I T2 32 -
= -(sm x)] [ sin 6) — (sin 0)4] ;
4 :
=_[(_) _0] ! ; X',!!n?. dx J«&L &
2 ‘R ] J
" 1 [ | 1 I
2’16 32 .
’
I fxe4lnx dx ‘
‘cos(inx 3 (" e 4g3/2023 )|
] - <. dx  JdSSaa f | - fxe"‘""dx ———
. = f x.x*dx
[ | 5 x°
f COS( nx) dx ( "&‘"2/2023) ‘ i = [X dx = -6— +cC
X - ’
= | %cos(ln x) dx l | . G
: : [ cot’ x dydadaa =
= sin(In(x)) + ¢ l ‘ ' i
. sin’x g 3
l—n(n\d‘( wh z | ICOt Gy ’
b =[cot>%.cotx dx ("aI"3/2023) |
23
sin’x : = iz
fl—cosxdx (LLeS3/2023 ) | = [(csc® x — 1) cotx dx
= f smxsmzxdx | I = I(CSCZ X .cotx — cotx) dx
s - cos »
= [ERKi-c ) dx . = [(esc®x .cotx — —) dx
1-cosx
= fsin X(1+cos x)(1-coS x) a5 I P
(1-¢0s x) A In|sinx| + ¢
sin x cosx
= fsinx dx + f cor A% |
1 :
=—cosx+—2-sm xX+c |




| i 2
i l\‘_'l : m— s

v ala) ey " 4
: fcos43x gy (A saa1/2024) | (172024) |

! gt I(COSZ 3X)2dx s J‘(“‘C:Sﬁx )2 3

| =if(1+2c056x+cosz6x) dx

1

: =Zf[1+2c056x+%(1+c0512x)] dx

! =J‘[§+% cos6x+% colex] dx

1 _ 3 T S
| —§x+-1—2sm6x+9—6$m12x+c

- B » B S - - ——— & e




| alladl Banall i ke Joa duyliedl an...zﬂ 5

A A Basaal) dalall-l

'f(x):x3—4x"um‘g5*h=‘5-‘u‘13w“% y\ 'l f(\\_\ — 4x* 033\&0.\“\%\ éi
-2.2] iy liged) j3ay | [1,3] Ay i) gy |

sl ¢ I 5ol :

_ . ify=0->x*-4x%2=0
ify=0-x>—4x=0

4 -7 % S 3,
R =) —————J . >x2=0-5x=0¢[1,3]0R x% =4

»x=0 €[-2,2]0R x%2 =4 | »x=2 €[1,3],x=-2¢[1,3]
>x =42 €[-2,2] . A= [2E00dx(+ |5 f(x)dx
A=|f2(x4 — 4x%)dx|+ |f3(x4 — 4x%)dx

(1/1998 )_i

A=| f_oz f(x)dx|+ | foz f(x)dx|

o A=|[2,(x3 — 4x)dx}+ | [, (x3 — 4x)dx

=IG-D G-I |“3 D)= GE-D
32 i08

1 1
= "-4 x4 ca 2x2]92| + |[;X4 — sz]gl
_|(__.;._.... _)l | £ = __+_)|

=1(0) — (4 —8)|+|(4 - 8) — (0)]

i =Il-x5 --x3]1I + u X “X3]z|

: 1 211 93-140
e LG DI |(———)| =22+
(BT (D] = 4+ 4=8 aluiay ' 633-380 253 ”
. =|( )| "I(l—s)l 1)
Sie———— ﬁ =?ﬂ_20 abuas 5350
| adlall riaiay badaall dalicall 3 T‘_l 15
| Qw\wgf(_)—\(—g‘(“+2x .

B | f(X) = X3 —9\ﬂl£!¢muqoahdihh.ulih é
311 B .
‘ | |- ”IJ-'“QHM‘WJ ’

ify=0->x3-3x2+2x=0
-»x(x*=-3x+2)=0

S0 ¢

|ify=10 -x3-9x=0
( "q-‘ﬁ-‘:"/2006j

- Xx(x-2)x-1)=0 | >x(x2-9)=0 (1/2001)j

X=‘:0R x=22°Rx=1 (1203) | | Lx=0e[-33] ORx2=9 (1/2015)[

A=I[ £+ [ £(x)dx] ! Sx=43 €[-3.3]

A=|f, (3 — 3x2 + 2x)dx}+ | [2(x? — 3x% + 2%)dx | A 12, £ dxi+ [ F(x)dx]

= |lx* —x 225+ |x* — X + x2)2) - A=, (3 — 9x)dxt+ | (x3 — 9x)dx
=1G-1+1)— (O)[+|4-8+4)— G ~1+1)] ! = IGx* = 2x21% | + [5x* - 2373

=I(—)I (- -)I (" Anki"3/2023 ) l ! =1(0) — ('?"?)H |(1———2-) —(0)]

= $Himg iy Lol e i e

&



s | ~ |
f(x) = (1 — %)%l Fadiey Saraall dalucal) 22 7 I y=x? +4x?% + 3x ANk 5a3aalf dalicall 22 %7
[-1,3] 880 2 clisad) j5aag Z bl jgaay
sol : l sol :
1-x°=0 oy =x3+4x% +3x y=0 Jaad

»>x—1=0 (1/2012)' | 0=x3+4x%+3x (1/2005)'

»x=1€[-1,3] S ax(x?+4x+3)=0

1 3 : " il  411/2019
A=|[_, feodxt+ |f; f)dx | 2 xx+1)@x+3)=0 g |
A= |f_11(1—x)3dx|+ |f13(1—x)3dx . eitherx=0o0orx+1=0 (2/2019) I
=1L -9k +IE A -0 | 2= -1 orx+3=0=x=-3

1 1 + -1€[-3,0] s,
=1(0)-GA+13+|GA-3)3-(0 i
0) - G+ IGA~3)* ~ (0) e gkl

=8 ;L;Luus.hj X
A=, (%3 + 4x2 +3x)dx—[—+—+—]

( f(x):xzﬂ‘ﬂ‘Miwihw‘#Jé l _(___+_) (__Qg+_)

X=1,X =3 dpafinally Slipudl 19249 ' 316418y | 243-432+162
sol : ) =( )
ify=0 -x*=0 I =i_(_)=i+2=§3
Sx=0¢[13] . 12 N1z iz 12 12
2 X~ 4 X _0
A= £G0dx] = |2 x2dx] (3/2013) I i Ar=[" (33 + 4x + 3x)dx=[- Shion =1
1 1 26 0)* 403 | 3(0)*
=|5x*111 =19 - QG ! s )-(;—g‘l'g)
26 - 3 16+18 5
_? dalwa Baa g l =(0)- ) =—E
! 32 5
A=A+ A ==+ =
f(x) = x? — 40 aly Basndl daludl 22 | (7| | A4 | 2l =lgl+l—3]
S j 32 .5
[-2,3] Bl el sgaay | o ts
sol : R ;A PO
. S—— ' T 12 g
ify=0 -x?-4=0 (1/2012)| . o ==
oy o A ! f(x) = 3x2 +44Ji£|q.auuu.\a.d\4;h.¢.d\ 4
»x=2€[-23],x=2 €[-2,3] _ |72|5Jmhuw\w,
2 3 | e e S
A= | f_z f(x)dx|+ | fz f(x)dx| sol :

by # 0% 3x% +4 > 0 il

A=f% (x% - 4)dx+ |[ (x% — 4)dx
2,0 — x| [; (x* - 4) A=|1% f0a (" "/2008)|

= l3x3 — 4x]%,| + |[5x° — 4x]3| . . a0
S-9-rsnio-1-C-n | 4= fz(f"‘z”)d"

= |G- D) -3+ 2] | =3 +4x12,|

=_333+7=§_g=13 ki - =|(8+8)—(—8-8)]

5@ l 16+16] = 32 Aaluaiag
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[0, ] 8y il jsaayg [

Ner—e
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2cos?x —1=0 - cos2x=0

n 12006 l
2x=§+k1t ( )
T3 T N L os[o1t

o - — — ) — — —

1 X 3 X 4 ,2
Elced e L
= o - — = —
1 X 2 T 2
X 31te[oﬂ]
- = — —
i bl

[o;] E; R T

A= If(-l; f(X)dX"" lf_‘;i f(X)dXI ( " i) cﬁn]/2016)J )
4

A=|[3cos 2x dx|+ |[# cos 2x dx
3

n 118

1 - 1 1 - EY
=k sin2x];| + 5 snan]% |
P rein ™ o 1. . i
"lz [sin ; sm0)|+|2[smn sin 2)|
=111 - L |
=l (1= 0)}+ (0 - 1)

1 -1 s PR | -
— | WS — — dalica 54
|2|+|2| 2+2 1 04 g

d

f 05w Al | haday Sadaal) Aaluall 38

Ry ) g

cosZ2x =10 2 s Tte 0 i
= - i 4 = —

x=n x=zcllz

A= | fog f(x)dx|+ | f?’f f(x)dx|

A= (3 cos 2 A 2 cos 2x dx :
s | 'fz (2/2003) |

1 T
; sin2x]| + 15 sm2x]§|

; [(sin — sin0)| + | [(sinm — sin )]
= A= 0)}+ (0 - 1)]

1 —1 1 1 " -
—1 B — | = _—— JALu.A
Bkl =s+a=1 B g

VRN

(£(x) = 1 — 2sin?x sl iaty sasadd) dabuaatl 32 | 7 |
L‘al

A ) jsaay

L

. 'SO1 3

| y=1-2sin’x

—»y=cos2x =0

(1/2001) i

. 8
¢ ei2x=—+42km

-

W W .-

2

(2/2016)i
. 1‘[ .
! —»x=Z+kn KEZ .
(2/2018) |
: k=0 -»x—"c-:[on] ‘
B 4 72
=1 Sne on]
pr— - X = —— Py
4 2
3
or2x=—i—+2kn
R e[on’
- X = — —
X 2 m '
[0 E] [l_' E Jalsill &) 8 o,
"4)°14° 2.
LS n
) 2
A= ff(x)dx + ff(x)dx
0 4L
3
X n
3 2
A= fcostdx + fcostdx
0 X
4
1 L. 1 -
=5 . 4 . 2
= [ism2x] s [ESInZJr(],zt

1 g K . 1 . "
= |-2- [(sm; —sin0)| + IE [(sinmt — sin -2-)|
= (A=0)+E(0-1)]

1 -1 1 1 Y1 -
——] A — — LN
|2|+|2| 2+2 1 4aliwsdia




( f(x) = sin2 M\ﬁt‘_,.nwoaulhw JI (%) = sindx ANl aia basaall dabusall 33 rj_ |

-~
\|

I s s |
| : () — DMQL&M\JJMJ |
sol: I co /
ify=0 —sin2x =10 —>2M—0+k1t1t . Roks

n
ifk=0 -2x=0 -»x=0 E—E,E | ify=0 »sindx=0 —-4x=0+Kkn
— - M M : -
Ifk=1 S&x=x 2x=5 €[ 73 | ifk=0 - 4x=0 >x=0 €[0
ifk=-1-2x=—T7 —->x—— E[——— , - .
Iifk=1 “>4x=m =-Xx=— €0,
[ ] [0 _] JalSl el g o
0 z b | T
A=|f_-23f(x)dx|+ |f02f(x)dx| | ifk=2 -4x=2n —>x=§ E[O'E]
L : (2/2008)] ' o
A=|sin2x dx|+ | fi‘- sin2x dx IO'Z] ’[Z’f] Jalsall e g
= |[:21- cos2x] 2| + |[_71 cos2x]?| ’ . n ‘
. ; y A=| [ () dx|+ | [ f(x)dx] (12007) |
= 5|[(cosO) — (cos —m)| +5|[(cosn) — (cos0)]| ; 1
1 A
= 1M+ @51 - ()] , " (12018) |

A=|[#sin4x dx|+ | ff sin4x dx

Jo|+3| -2l =1+ 1=2 Blusa,

. . ’ "
[ VIR i eiadally Sadaal) Aaluadl 2 L&l - ||_TIC°34X]3| X II—TICOS4X]§|
X=1,X: i W\JM\_WJ | 4

sol :

y= X3 —Xx [-1, 1] 3.5 =i— |[(cosm) — (cos0)| +%|[(c052n) — (cosm)|
y=0 =5, 0=x3—-x> x(x*-1)=0
either x = 0 €[-1, 1] _ g (-1 1 |+_(1) (1)
or x’=1=3x=+1€[-1,1], : 4| )~y
[-1,0], [0,1] * <A e

A [ (x* = x)dx] =d Al ("l 3/2023 ) i
—“_——]0 | . wlalog Lalutag
_I((o)4 (0)2) (__ )l (1/2017) I ' 2 2
= |‘z+z| =3

As=| [ (x3 - x)dx|

UG e ) G | 0)*  (0)?
= l';‘7]o|—|(;;—;)—( = =\

= 1|_1
4 4
1 1 1 bt 0




- Y= sin—3xM54u$ dalicall 22 F_' I (

{0, 2] 5.5 o s ciipud g

sol ;

0¢€ 321'- T (" Aal" 52" /2021 )|

= | [ 0 sin(x) dx’

sin3x=0=3x=0,nw,2n P l ;:z(;x_ 1)0=0 | (3/2020) I
x=0 € [0 E] | x* x-1)(x+1)=0 (";;‘#E"‘JW"/ZOZZ)
—1'[ ’1% | ix:O,\x=—-1 5|x=1
X=2€ [0 —] ("l 2/2020 ) : [~1,0],[0,1] ARl 9,
] ' A= |t —x) dx| = [[X
3 3 g e [(0)5 (0)3] [(-1)-’- (-1)3 '
A = f sin 3xdx = [—cos 3x] '
. S e
== cos3 \3)—cos3(0)] l _ _[%” _ IE —E umtz
-1 :
o L e - - [
n n
A, = f;sin e —?1 ool 3"]; i _ (1)5 (1)3] [(0)5 (0)3”
I, = ||l-—- 0 = - —_ tz
=~ cosa (1) —cos 3 (E)] I ] | I | I“‘l -
31 32 1 3 i A= A1 +Az=—+—'=;g umtz
=T 0-—-(-1)] = ! Jadl 4t 44y o
shs Al | iﬁ"l“,;z"z
||+ !xz(x2-1)=0 >x*=0 = x=0
_E 1 1: l I x2—-1=0= x2=1 (k) i
B 3 3 =4Sy z - [—1.0] | [0.1)
f(x) = sinx A daie sasaal) daluall & y | -1 Ay g A 1
[— Tt] OM\*UW‘JJ&‘J I A1= fﬂ (X4—x2)dx
S0 l -1
sin(x) = 0 + o3 (-1)5  (-1)3
Xx=0m12m—-m,.... i—[%_x?]_1_0_[s - 3]
-2
|
:

2

I[-— cos x] ~n

= |[-(1-0)]]
= 1 unit?

Az = |/, sin(x) dx| = |[- cos(x)]]|
= |[-(-1-1)]|
= 2 unit?

A=A;+A; =1+2 =3 unit?

flx) = 2% — 2% Ay Sasaal) Aaluall 2o
Gl j9aay

' sul

Ayi= fl(x“ —x%)dx

1 1) 3-5 _ -2
5 3/ 15 15

A = |Aq] + |Aq]

| B+ =23

- (34 --(3) -2

15

[___] =5 [(l)s (1)3] 0
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y = €05 x — 5in? x (Aaiall basaal) dabue 2 é I | e Gl y=ax” + b x Al sl Gis 1) y
0,7] 5l oy cliged ypnay | - | Asludiualfic a,DER 2 (-1,2) A L

sol : I .M‘J‘,MJ"MJ‘MH‘}*SM‘/

1) cos’x—sin®x=0 . sol s

- | y=x3-3x , y=0
= cos2x=0 = 2x=§ -

- x3-3x=0 —
_ ——r—— (" Al 1/2023 ) I
- [o,-’zf] (" 2/2023 ) | ' e

xzi‘_ eitherx=0
n = ' or(x2-3)=0 =>x=F3
2)A = f;costdx|+ ffcostde :
! ' Ar=| [(x3 —3x)dx|+|j 3(x3 - 3x)dx |

L 4 s 12
= ||zsin2x| | + ||zsin 2x]|, 4

[2 ]o [2 Iz i = XT——]«/' | __]
e e 1 1 o A o o _ (V3 3(- \/‘)2 (\/")‘ _3(v3)
= (-z-sng—zsmo)‘+ (zsm;.!-2 zsng) =] s |+ ( - 0|

-(2-2) |+ |(§—§)|

T -3 O]+ @ +3 @)

-9 -9 9.9

1] : 1 y . - —(—)‘ +|— ===

= —|+|-£|=1 Aaliea dda g 1 4 4 4
- — 4 2

y=x? —x Aadally asaall dablucal) 22 54 |
{ ¥ =1,%x = —1 Oaileall g Sl j9aag F‘J
sol :

y= x*—x -1, 1] 3.5

y=0 =, 0=x*—x=> x(x*-1)=0
either x =0 €[-1, 1]

or x3=1 €l[-1,1],

[-1,0], [0,1] * <A
0
Ar=| [ (x* = x)dx]|

x>  xZ
- [—-_]01|

(- D). - 0 - -3-3)]
| (-2 5)| = o)=lﬁl l

2=| fo (X4 0 X)dXI l
1 05  (0)?

= - 2= (3 -) - & - &5 .
=& |

A-A|+Az—| |+|— :3 1  Aaluwadaag '
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_ I (" i) S 4Ll 1/2008 ) (1/2008 ) (2 /1997)
(1/2014) ("5 "/2009 ) (1/2004) (2 /1998) & (312015 ) (" il g A& &icd "] /2015 )
("a1"2/2021) ("B € Jd AL 112015) | (" il g 45 Al 3 /2016)

,.Qc;l.
o Pt —A0.  F=X° ) adalis
|x“—12:x2

C axt—-12x*=0=2xt-x%2-12=0

. — » 2 'y vy
' 1IN :.:l; i DUA NN COSA , HASER A '

T R

= SinX —SinXcosx l =2 +3)(x%—4)=0
h(x) =0 © X%+ 3 #0 (LmAE s
sinx —sinxcosx =0 ' sxt—4=02x2=42x= 12, [-2,2] s.A..
2
sinx (1—cosx)=0 ! .'.A=|f_2(x4—12—x2)dx|
5 3
L sinx=0 - x=0 €[0,2m] ==~ 128 1%
x=m€E [0,2n] =G -24-) - (24 + D)= - 24—
x=2nw €[0, 2m | : -:-+%3—24—§-|
3y 1—cosx=0 - cosx=1 * ='ﬁ_48_16|=|192-720—80'=|192—800|=|—608'
5 3! 15 1 45 1 a5l
=0 € 0,2 .
% [ T[] =% dalia b §
x=2m € [0,2n] 15 P
| S Faia hasaall dalial) 33
2 \ !
A = |f(;th(x)dx| , Ag = ‘f""h(x)dx‘ | 2,2] sy f(x) =2 —x* ,g(x) =x° (i
A; = |["(sinx — sinx cosx) dx 50
1= ¢ Lt h(x) = x— (2 — x?)
== _f~(-sin'x)2' L =x*+x—2 ' |
=[|[=eosx =57, | x24+x-2=0 (21999) |
=== =0 ==1 -0 =2 (x+2)(x—1)=0
R =0) 2 .|—>eitherx=—26[—2,2]
A, = I f:"(sinx—sinxcos X) dxl L orx= 115 [-2,2] :
i | A= h(dx + | h(x)dx]
= - = sSinx ’ 1 2
[ COSE— 75 L ' =|[,(x* +x—2)dx | +|[/(x* + x — 2)dx|
1 1 1 1
=|(-1-0)-(1-0)| =2 L =IEX 4 5xE - 2x)5,| + X% +5x? — 2x]j]
. ; I, | -8 8
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sol :

X T
h(x) = g(x) — f(x) = x* — 4 — 3x? : h(x)z"; '_20"
=x*-3x2-4 | =R
ifh(x) =0 ->x*-3x*-4=0 . 2x(x-2)=0 ‘
: S>xXE-4HE*+1)=0 | either x = 0 ¢ [1,3] (1/2002)|
>x“=4 -x=2 ORx=-2 .
X2 41=0 Jes i orx=2E€|[1,3]

oo A= |f_22 h(x)dx |= |f_22(x4 —3x% - 4)dx|

1 2
=~ — 4x]%|

. A= |[Zh(x)dx [+ |f, h(x)dx]

2 3
- ghe | = J; (%% = 2x)dx [+ | [, (x* — 2x)dx]
iie=8=8)—(c=+848)]] { _ids pwits
32 32 64 [ X = x7JiHE X" — x7]3
=z~ 88+ =~8 <~ 8]|=|=~32]| . 1 .
- [64—160“ a =lC—8)—C—D]HIO~9)— 4|
5 7
—96 e —— ; = 2 4aluadlag

= I[—S—]I (2/2002) I ,

OB o . —— e —

g AR v =1+ cosx oI faie sasaall dabuall 35 L_@
{ : | 0,-] 5i ,y = —cosx |
i Ol intay Basaall Aaluaal) 33 d ' 0.7 ’&f . )

SO1 %
l -1,1] sl f(x) =x ,g(x) = Vx | h(x) = f(x) — g(x)
sol : =1+ cosx + cosx = 1 + 2cosx
h(x)=x—V¥x »Vx—-x=0 : 1+ 2cosx=0
- [ =x] okl sy (1/1999) I | _,cosxz_% _,135
x=x3 »x—x3= - t - -
-»x(1-x*)=0 -x=0 ("e2e"/2019 ) ' A= ¢ [0,5
| g (2/2004)_]
OR x =11 € [-1,1] 1J=5Y | orx=i15 [OE]
3 .
0 1

- A=[° h(x)dx [+ |f, h(x)dx .

gy h A=z h(x)dx
=|J_,(x3 = x)dx [+ | (x3 — x)dx]

1 ) =|J2(1 + 2cosx)dx|
= x3 — 5 x*)2HE X3 — %o ! 2
L L . =|lx+ 2sinx]g|
= [(0—0) — C=NHIE —5) — O=0)] R, o T
W I =(0) - ( + 2sin3)|
=gt~ B

2 =1—2‘-+2 3..;‘..&.«3.‘.;;



| l [ | 530l f(x)=sin2x. g(x)=sinx wﬂ‘.ﬂ\"mo&.\“\hw‘h L

sol :
h(x) = f(x) — g(x)
= sin2x — sinx = 2sinx cosx — sinx = sinx(2cosx — 1)
sinx(2cosx—1) =0
T ™
Lsinx=0 —x=0 € [o,—] OR x=T ¢ [o,—]
1 ]

$2cosx—1=0 - 2cosx=1 —>cosx———*9—3 (2/2005)|
13

——e[o—] ORx—Zn——z— ¢ o —]

A=| [ h()dx+ | fZ h(x)dx
3
A=| fg sinx(2cosx — 1) dx|+ | f:.? sinx(2cosx — 1) dx|
3
= —{[3(2cosx — 1)(~2sinx) dx|+ - j,?(Zcosx ~ 1)(~2sinx) dx]|

—|[—(2cosx 1)2]3|+|[ (2cosx — 1)2],,

= IZ [(2cos§ —1)% — (2cos0 — 1)?| + [74-[(2¢:os-"2E - 1)% - (2cos§ — 1)
=3 [A-12 - @~ 17+ |50~ 1)* - (1 - 1)?)

2
:( M‘woW‘h&dlh L_ ' g(x) = vV Cgﬂl.\hs.\.\a‘.\\lswt g_

V=X : ' (X) = ﬁ\l.u.d\‘, |
h(x) = g(x) — f(x) = x* — 8 — 2x? | h(x) =vx—x  oéklas
»x*-2x*-8=0 pEE fymei]

' =x’3 x-x*=0= x(1-x)=0
" either x=0 or 1-x=0>x=1
("6 345"/2012 ’l : [0,1] 5.,

! A=|f, h(x)dx]|

| 1 (&~ x)axi= [} (x¢ - x) ax|

- (x*-4)x*+2)=0
+X:=4 Sx=412

- A=|f h(x)dx|
[%,(x* - 2x* - 8) dx

-x —-x 3-8x]2,|

; e g
AE-E0) - (Zekeagn | - o |
BT == ' 2(1)3__) T 2(0)2 (o)z)l_ o

N l192 - 160 — 480| 126 .

alus ia g = |23 5.
15 5 l —‘6|_6‘ALAAO-AJ



y = x? ;ua\m é.m ia (e Badaal) Aabiadl) 22 L H

y = 2% + 3 dildlaa ‘5.\10&3“‘.!13 ;
sol :
h(x) = g(x) — f(x)
- =x%-2x—-3 —
x2—2x—3=0 (" s g A5"1/2014)

-»(x-3)x+1)=0
-x=3 ,x=-1

oo A= |f > h(x)dx |+ |, (x? — 2x — 3) dx]
= | —x2 - 3x]|

=l(-;—9-9)—(';—1+3)]|

=19-9-9+;+1-3]|

T

Cpminial) (p asnall dalesal) 2o L:}
'a)-nl\-n =sin“x, g(x) = sinx

/u

I sol :

- h(x) = f(x) — g(x)

| = sin®x — sinx = sinx(sinx — 1)
' sinx(sinx—1) =0

- — either sinx=0 - x=0+Kkn

1
| k=0 —>x=0€[0,5]
: Tt

k=1 -9)(==1[65[0,§ﬂ

. OR sir::( =1 " ("Rl z AS11/2012) I
| »x=z€003]

J

" i A=|[Zh(x)dx]
25, 25 . ' A= f 5(sin2x — sinx) dx|
| ) ' f [ (1 — cos2x) — smx]
()= cos’x : Gl sasaal) dablusall 3a A 2
. ; 1 L
10, -] Bl cilipmall j5aay g(x) =sin“x = |[=z (x - Estx) + cosx]?
sol : H = |§ [(; - %sinn) + COS E] - [5 (0 - -;-sinO) + cosO]
h(x) = f(x) — g(x) =2-1=1 _':‘ Sl
= cos%x — sin’x = cos2x |
cos2x =0 S ) )
n | [ f(x) = 2sinx+1 il Sasaall dabusall 39 kO
- 2x = — l 3N .
2 X €]0,—] <w g(x) = sinx
’ &

€ [0 =
= s — —
=g [1]“ -
A=|[#h(x)dx[+ | [# h(x)dx] (2/2009) |
4
A=|[#cos 2x dx|+ | fgcos 2x dx
4
A e e s
= |[Esm2x]0| + |[§sm2x],_,|
4
A rrcin® ot 1. - e
= | > [(sin - sin0)| + | = [(sinm — sin 2)|

= A~ )+ (0-1)

1f =1
=Bz

1 1 e
=E+-i=1*—*~-~°=-=~3

sol :

2sinx+ 1 = sinx

= 2sinx+1- sinx=0
=sinx+1=0=sinx = —1 &l ablis

In 3n
= Xx= —xe |0

A-lf (Zsmx-l-l— sinx )dx |
fz(smx-l-l)dxl
3n

(2/2013) I

("o Aid™1/2015)

3w, 3
= |(- cos —“+ —") (-co

=(-0+3 -)—(-1+0)I
3In+2
2

=0+ _+1| = daloca bia g

! =[- cosx+x];2_ |

l



4 BARN e g o )=sin v g [(0)=cos  Aadally Basaall dlhial) dalis 3o ,' é

sol :

h(x) — f(x) — g(x) ("l g A" 505" /2014)
= COSX — Sinx
(2/2017)
- cosx —sinx =0 - cosx = sinx —— .
- tanx =1 ("R z AR 2/2017) I
5n nn
= - e - — Gt i - - ’
e [ OR x=m + 7 € [ 2,2] (" Ak " 1/2019) !
L -\ Gill -
|'E'Z] ’ '“"'] gl ("oheki"202021) |
= | (cosx —sinx)dx| + | [Z(cosx — sinx)dx| " Bakaw - ;7
f f4 (" " 5 ga32023) ‘
=|[sinXx + cos }vz]iE + |[sinx + cos x]gl ("AnkS " 1/2023) |
2 4

(sin; + cos%) — (sin (— 12'-) + cos(— g))|+|(sin§ + cos g) - (sini’- + cos%)l

=|(5+5) - (-1+0)| + (1 +0) - (G+ )| = V2+1H1-VZ]

=V2+1+V2-1=2V2 “slesing

S

(" 3/2023)

Jpdliaally vt o hn - 4 Al qmawowiwi \y

h(x) = g(x) — f(x)
=x*+5x—4—-6x—2

Sx2—-x—-6=0

- (x-3)x+2)=0

- «xX—-3=0 -»x=3 ORx+2=0

("R AS" 1/2018)

S x=-2 [—2,3] Josl 5y

- A= (2, h(x)dx |
=1%,0 ~x - 6)dx|-u——’;—z—6x] |
- - 6(3)) - (- — 6(-2))]HI(9 - 2 - 18) - (- 2 + 12)]]
ﬂ—9——+-—1m
s lg_g_ 19| = |16 -27- 114| < I-1625l - 1:5 WL




L e

sol :

h(x) = g(x) — f(x)

=x3 —X (" "/2015)I
3 _y=
Sl (3/2017) j
->x(x(-1)=0

- x(x—-1)(x+1)=0
-x=0 ORx=1

OR

X=-1
[° h(x)dx |+|f, h(x)dx]
[ (3 —x) dx |+ |f; (x* — %) dx

= [Gx* — 2x?1% HiEx* - %213
=[[(0 - 0) - G— )]G —3) — ©— 0]
=I5l + 151
1.1 1 \
=Z+;=E Aa s 22 g

s @

sin x GANA) | Aadas asaal) daluall

10,%] 5 oy = cosx s
sol : |
R(x) = cosx +sinx =0 -
sinx = —CcosXx (" Sal"1/2021)
fAnx =—1 e (*)

M—== eE [0 ]
T 4
m
2n-2="¢ [07]
T
2
A= f[cosx + sin x|dx

0

sinx — cos x:-f,

-sing — COS g — [sin 0 — cos(O)]‘
1—0]—[0~1]|

1 + 1| = 2 unit?

PUCERE — Pl ~ a
Ly = Oaiadall G b guasall "‘-\M’-‘%}qé I; v A ey § ) uanall Adlai) dalas 2

5

1 poa=
:;()l: N

| x3=x Jad
i'.'x3—x=0 >x(x*-1)=0

; =1 - x=F14 x =0

nlly = f_ol(x3 —x)dx

)

R | el
ﬁ i (" A"3/2019) |
| 4; = f01(x3—x)dx
-G -0e
i
4 4
= |Aq| + |A4,]
[ ffefeiel

. w e——

. -




AL sasaal) dabeeadt 32 (&P
x S, 21 d:-\jﬁ JLN)SSHRX COS) MRS, \i \

J
-

sol :
Let g(x) =sinx , f(x) = sinx.cosx

sinxcosx = sinXx (- 1/2024) l

sinxcosx—sinx=0

(" m.w";/iou )

sinx (1 —cosx) =0

“wosinx=0 - x=0 €[0,2n] 25>
x=mn € [0,2m]
x=2n €[0, 2m|

J 1—-cosx=0 - cosx=1

x=0 € [0,2m]

x=2n € [0,2mn]

Ar=|[;h()dx| , Ap=|[ "h(x)dx]

Ay = | foﬂ(sinxcosx — sinx) dx|

k|

N [(sil; x)%

+ COS X]
0

2 12
(Si"2 L COST ) — (s";_ %+ cos O)I

=[[0+(-1))-(0+1)]|=|-1-1]
= |-2| =2 Aalein

.-...—..—_..-—..— . —

A, = lfﬂzﬂsin XCOSX — sinx) chg

2n

- [(sin x)%

> + COS X]

L

n

s 2 2
(sul 2"+c0521t)—(s";g

> + cosn)l

=[(0+1)-(1-0)|=|1+1]|
CA=A b A, =24+2=4 Aalaadasg




| —
walE Jon )il ki) ) 6

((on Ao AR o )
- @ﬂywhudeM élt /féim sec” 38 Jaal alia bd o 3 2l aua @
5l e ghaiall Adlusall aa = (2t—4)m/s 2548 02 1 /sec Camal 8 4TS g CilS 138

AS all 54 (a il 58 4 w-*aruﬂ‘*ma* 1,6} | s 2 AS Al gy a dsec
sol : : A 1 400 (A ddlual) (a
a)V(t)—O -2t—4=0->t=2 €[1,6] ' 55 10 ssa 30 A8 ) 3y ki (8 2323 (b )

=] f V(t)dt|+| f V(t)dt| sol :

d=| f (2t — 4)dt|+| f (2t —4)dt]  (2/2000) I ' V(t) = f a(t)dt

= |[t? — 4t]3[H[t? — 4t]3)] f
= (4 —8) — (1—4)}+ (36 — 24) — (4 — 8)| ' =V - V() =18t+c
=|-4+3+[12+4<1+16=17m ' V() =82 Lkict=4
4 4 82=72+c »c=10
_ _ iy W 4 (1/1997)
s -fo V(Hdt = : (2t — 4)dt = [t? — 4t]g l V(D) = 18t + 10 l
= (16 -16) - (0—0) = Om | a) d =d=|[, V(t) dt
[ Aoy pllosa B o daly iz | (7| =} (18t + 10)dy| =|[9¢% + 106) |
TR R T v I -|184 11]= 73 m
12,4] 5kl A ghaial) dilual) (1 3
12.4] 5l de gl dal ) (2 B) 8= V(‘)‘"
18 m/sec” Jypadll maasl p 30 Ga31(3 )/ | = (18t+ 10)dt
sol : 0
a)V(t)=0 -3t2+6t+3=0 I = [9t% + 10t] 1°
>3(t2+2t+1)=0 -3(t+1)%*=0 | =(900 +100) — (0 —0) = 1000 m
t=-1 &[2,4] I (" wﬂuﬂSJMhu}adﬂﬂN&—]
4
d=|{2V(t)dt| (2,2003)] ! 498 S odny OS5 v (1) ——\t~—m sec
=| fz (3t + 6t + 3)dt| I CJS de 4dal ) as 20m gj-«g“-sﬂ‘ ﬁ-huag-aiy)
=|[t3 + 3t% + 3t]3] | sol:
=|(64+48+12)— (8+ 12 +6) s(t) = v(t)dt
=124 — 26/=98 m I
i r(3t%+ > )dt
s=| V(tdt = X
], Vo ’ Ji2" " g
r4 3 1 1
— (3t% + 6t + 3)dt l f(zt2+3tz )dt ("gu" /2010)
2
= [t + 3% + 3t]; =2g42304c - )
= (64 +48 +12) — (8 + 12 + 6) l \/_ _.l”’z“‘”’
= 124 — 26 = 98m s() =Vt + 6t +c
> 18 =6t+6 —e=0
> 6t=12 —t=2sec ¢ ost) =V + 6yt



[ AS ) e o Al | Sy (0 gSial) (e ARS8 AT
M (100t — 617 m/s 4% iyl
| ,A:uau,.‘;mdﬂ\wyunw\saﬂuw

| Ladie Lasill caal o .

— — —

\u! -

V(t) = 100t —6t2 (e 2007 ’]
= 4l W S(t)= [ v(t)dt =[(100t — 6t*)dt
= S(t)=50t* — 2t3 + ¢
S()=0,t=0
=50(0)*-2(0)3+c =2c=0
S S(H)=50t2 -2 ¢3
dia Cilay oA V) Lgida o ) Adail) 3 gas
o = da) W ey
S(t)=0, (0=50 t2 — 2 t3)+2 = 25t* — t3=0
t2(25 — £)=0 either t?=0= t=0 Jag
Or 25-t=0=>t=(25)s
Jaadll = a(t)=V/()=100—-12t , et =25
~.a(25) =100 - 12 (25) = 100 - 300
— 200 m/s? Jaad

[ Cull Jyaaly plina 13 Jlo %) ps
Casal 45 all pay (pa o L dagg 10 71/ 5 6 ldka
4l 4 i.s,hwmwm;z /s 48

JAS ) g (e —4”-&40&944.«41.\3‘

SOl :

S osdl (2/2014) l :

(2/2016) [I

vl

°J‘4“‘-'£UMH““&U-\"‘5HP“+

: "".zg,uquﬁ\;awamuu\m S m/sec
I L5m/sec Bals ds pudlg Gsoc g e dag
g 2 A As ) aa

\nl .

V() = f a(t)dt
l - V(t) =fS dt

(2/2004) i

- V() =5t+c

V(t) =45 Lo t=6

' 45 =30 +c

»c=15 - V() =5t+15
' V(2) =10 + 15 = 25 m/s

' | 5 Sbu aliiia Juaedy sl bd o ol g
. ?_'\{.-C‘r'd‘-h,leug.“ kﬂl}{::‘}{“’z;!n,’S:
" : 12,6] s;mk,aw‘uw\ggas,utwa.
mlt : - - -
V(t) = fa(t)dt
f
- V(t) = f(3t + Z) dt (" 35" /2008 )

3 2
V() ==t“+2t+c

I

: 2
V(t)=fa(t)dt | c=0<sV=0
->v(t)=f10dt > V(t) =10t +c i t=0 L8 0sSa8 all ea A ald it Jiaatll ol Lay

3

Vi) =24 Lect =2 ——— V(t ——t2+2t ,,,,,,,,,,,,,,,,,,,,,, B
24(1120+c (11 I p o
—>c——4 | a) V(2) 6+4=10m/s
S V() = 10t + 4 ("‘,n»i"uzozs)i ' b)
a)d=|[, V(t) d L glann 1) (210 38 BS1 5) Cptan B pana A8 ) () L

= |[>(10t + 4)dt] =|[5¢% + 41] § |
= |(125+20)—(80+16)| = 49 m
4
b)S= f V(t)dt

0
4
_ f (10t + 4)dt
0
= [5t% + 4t] §
S= [, V(dt = [;(10t + 4)dt= [5t? + 4t] §
= (80 +16) — (0 — 0) = 96 m

*- - -
I

Ch g ) oY dduma b ik A ghillal) Adlual) Wlua die jlually

Al i Y el By shea o) Al dlad oS da g
6

d=| fz V(t)dt|

| 6,3

. =l (5t2+2t)dt|

5 + E215/= (108 - 36) — (4

136/=136 m




| (44 12) m/s* oJasdaa.uPalumh;ulcdﬁua.ua yd

00 mv/ \éjtmgu\yg 1) 290 Sy A s SuilS g
e

1, 2] 5580 A Alusall (b) « 1 =2 Laic de yull (a)
*5)1“ fr.hw(‘,.ﬂy 110] -h-ah\jli (c)

S01! :

(a) a(t) = 4t + 12

(2/2011) l I

v(t) = f a(t)dt = f (4t + 12)dt

= v(t) =2t* + 12t + ¢
v(t) =90 m/s (&

t=4s,

(3/2016) I

=2 90=32+48+c = c=10
~v(t) =2t2 + 12t + 10 t=2
~v(2)=8+24+10=42 m/s

(b) v(t) = 2t> + 12t + 10 # 0

2
LAl =d = |f (2t% + 12t + 10)dt|
1
2t3 ; 3
= |[—-+6t* + 10t]}]
16 2
= I(—3—+24+ 20) - (§+6+ 10)|
16 2
= |5 +44) - (3 +16)
148 50 8
=13 I = I—I =
(c)
10 (1/2019) |
s(t) = f v(t)dt
0
10
s(t) = | (2t2 +12t+10)dt
0
7. A 10 :
=Bt A0ty (MRt ) |
2000
= (-3—+600+100)—0

2000 + 1800 + 200 _ 4100
B 3 3

m

@ﬂhmwhaukd)um
: * | Adlucall aal v(t) = (3t* — 12t + 9) m/min
A a B el el a8 [0.2] 8RN Ae ghidall
A8 m/min® Jaadl 48 muay |

04

He——

|

. sol :

! V() =0 -3t +12t+9=10

F - 3(t2—4t+3)=0

—93(t—3)(t—1)-_—0

+ — either t=1 € [0,2] ,
1 2

la=| [} v+ f voay

d=| [1(3t2 + 12t + 9)dt/+| [, (3t + 12t + 9)dy

(1/2009) E

or t=3 ¢[0,2]

= |[t3 — 6t% + 9t]3|+|[t> — 6t + 9t]]]
=(1-6+9)—(0)]+|(8—24+18)— (1 —6+9)|
| =|4+|—-2/=6 m

a(t) =V'(t) = 6t—12
| > 18 =6t—12

- 30 =6t - t=5min

@)wwhubdﬁaww \f_
: el v()=(3t* — 6t + 3)m/m
§ 12, 4] 5l 3 4o ghiall diluall
ﬁﬁ\;.\aw@ﬂ.\m‘)\”‘m@w\hbﬂ '

4
(2/2024) I

1 sol:
l a)V(t) =
j = 3t2 - 6t+ 3= 0
| -»3(t*-2t+1) =
i 3(t )2 =0 ("R z AT /2013) l
‘t=1 ¢[2,4] =—
” (NI S Al 4 /2014 )]
= | [, V(Ddt|
=| [, (3t? — 6t + 3)dt
| o=|[t3 - 3t% + 3t]3]
| = (64 —48 +12) — (8 — 12 + 6)|
e Z?J =26m ("l 5 4445/2023)
: r hiulﬁ ﬂﬂmlﬁﬂw\:ﬁ

vit=(3t* — 6t + 3)m/m

-5
2 i)
J. (3t* — 6t + 3)dt 2. :|o,un,i2s‘-“Mi v

= [t3 o 3t2 ¥ 3t]g (! )ySl 3.)*“;«“-‘0" -2
= (125 — 75 + 15) — (0) = 65m /o’

*



1.3] 8l ds glailal) Adlical) (| sand
1.3 b_dly ds ghiall s Y) (2 |
sol © = ———————
V() =0 (""" /2016) J
-3t2-6t=0 . '
(" Adi"2 /2023 )
-»3t(t—-2)=0 i

-»t=0¢[1,3] ort=2€ [1,3]
= | [ V(Odti+] [, VR)dt
d=| [, (3t* — 6t)dt|+]| [,'(3t* — 6t)dt]
= |[t* = 3L2]3HIE* — 3t%]3|
= (8 —12) — (1 — 3)|+ (27 — 27) — (8 — 12)]
=|—4 + 2|+ |0 + 4|=2+4=6 Jsk b
S=[, V(Ddt
= [;(3t% — 6t)dt = [t3
= (27-27)-(1—3) =

—3t%] 3
2 Jsbdaag

A jal) oy e Al | dmyg (oSl e Akl G an | (F

a Ml Gl 2 g) WS s Ciaal
) i dda il oA J oY) Lgauda ga ) Akl 52 gad
Jadic Jaasdll

V(t) = 100t — 6t2.
=5 ax S(t) = f v(t)dt

= f (100t — 6t2)dt

= S(t) =50t* —2t3 + ¢
S(t) =0, t=0 ,c=0 o4y
0=0-0+¢c -c=0
~.S(t) =50t% - 2¢3
s =0 ) Jo¥ daaga ) 352y puadl 0N
[0 = 50t% — 2t3] + 2
25t —-t3=0 -t?(25-t)=0
t=0 Jeg 125—-t=0 - t=25 L
Juaadll lad g

V(t) = 100t — 6t2
Jusdll = a(t) = V/(t) = 100 - 12t
~.a(25) = 100 - 12 (25)

= 100- 300 = — 200 m/sec? L=l

¢
(1/2018) ‘

25

"u..\.'\c. |

6t & Cung piline bk 1o & a%s pusy | é]{' 130 18 m/s? b 3h iauy pana Sk o a3 puc

km
l - 100

)
N4
i Cra ) 8 () Jgsa g B2 /s Gl 48 e g ils '
I oz (h) MU\W‘&AMUU-J@ASJM‘}& |
i U“L”f&“ﬂiﬂu&n‘p

=
I Jaxdll a(t) =/ 18 dt = v(t) =/ a(t)dt

: Ao pul) = Juaadl) JalSS o

| 2 v()=[18dt= v(t) = 18t + ¢ (Lot 2o 12 Jalsh)
ct= 4sbie y(t) =82m/s o8

| 82 = 18(4) + ¢ = ¢ = 10
'ev(t) = 18t + 10 4s
r[1,2] sl ey ASNEN AEY NS Adlual)
V(t) = 18t + 10 >0

L 0= 18t + 10 3t=—" Jags

~.s(0) =|[ (18t + 10)dt |= |[9t2+10t]?]
=1(36+20) —(9+ 10) |
=|56-19|=37m
P (2) [0, 2] AR Py il g e day AS adl gy Ak (F sany
S(t) = [ (18t + 10)dt
= [9t2+10t]3 = (36+20)-(0+0) =56 m
A.S»Jl g (pa ABBY | MJUJSJ\Q‘M&J;Z
el gl - C i e Qo
Ada iy 3 J oY) Lgauda ga A AdaRil) B3 gald 2 I
Ladie Jaadll Guual A

(1/2015) [

|

.;«.'_:—IN' S
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