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Student Name: . s i, Grade! ...

idea 1: Find the antiderivative of a given function
.Glneo dla adidinll yude slaul

Evaluate the general antiderivative: f (25inx + cos x)dx

f[?sin:r + cos x)dz :dolell duuiell diiduall aogi

A —2cosxy +sinx + C B 2cosx —sinx + C

€ 2cosz +sinz+C D —2cosz —sinz+ C

Q1-2 | Easy - J&=

Evaluate the general antiderivative: f (3 cosz — sinx)dx

f[ﬁ cos T — 8in & )da sdolell Auusell ddidiall aogi

A 3sing —cosz+ B 3sinz +cosxz+C

€ —Jsinz—cosxr+C D —-3sinx+cosx 4+ C
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Q1-3 | Easy - =

Evaluate the general antiderivative: f 2secx tan rdx

f 2 sec z tan rdzx :Aolell duusall G8idiall asgi

A secx+ C B 2tanx+C

Cc 2secxz+C D sec’z +C

Evaluate the general antiderivative: f

4
—_—
v1—x?

i |
———dr :dolell duubell diidiall i
fﬂ : -
A dcoslz+C B dsin"'z+C
¢ sin'(4z) +C D 4tan 'z + C
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Padio piie il cuall 2026 - 2025 CUWI iyl Juadll JSuo
EoT3 - 2025-2026 - Grade 12 Advanced

Q1-5 | Easy - J~

Evaluate the general antiderivative: f 5sec” zdx
fﬁ sec” pda dolel] dwusall ddidiall aogi
A Stanz + C B S5secx+C

¢ tan(bz)+ C D Scotx+ C

Q-6 | Medium - b
COs I

Evaluate the general antiderivative: f
E:lIl £
COS T . . S
f& dz -dolell duusell ddidall asgl

dx

sin® T

A dcscx +C B —dcscz+C

€ dsecx+C D —4cotz+C

EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalia +20 100 326 1312




Padio piie il cuall 2026 - 2025 CUWI iyl Juadll JSuo
EoT3 - 2025-2026 - Grade 12 Advanced

Q1-T | Easy - J=

Evaluate the general antiderivative: f (3e® — 2)dz
f{Ee‘“ — 2)dx dolel) duuiel diidiall asgi
A dJe —2x+C Be"—-22+C

c 3 -2+ D 3 4+2z4+C

Q1-B | Easy - J&=

Evaluate the general antiderivative: f (4z — 2" )dx
f(:i:.- — 2" )dx :dolell drwsell d8idiall aogi
A 4z — 2" +C B 254 250

T S . D z°—e*+C
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I
Evaluate the general antiderivative: f (3cosz — E}dm
1
f{:}mﬁm — —)dx :dolell duwbell diidioll aagi
x
A 3sinz+In|z|+C B —Jsinz—In|z|+C

. 1
€ Isinz—Inlz|+C D 3sinx+§+c

Q1-10 | Easy - J~

Evaluate the general antiderivative: f (22~ + sin z)dz
f[?a:'"L + sin &) de dolell duusell diliall 15l
A 2lnjz|+cosz+C B 2 %—cosz+C

€ 2ln|x| —cosz+C D Inle| —cosz+C
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Idea 2: Compute straightforward indefinite integrals
Jaslio JSuiy sgasaldl e Jolsill sl

Q2-1 | Medium - b s

Find the function f(x) satisfying: f'(z) = 3¢ + o, f(0) =4
fi(z) = 3e" +z, f(0) = 48825 JUI f(x) & aagi

A f(z)=3+ 22 +1 B f(z)=3"+z°+1

1 1
€ flx) =3e" +§:x:2+4 D _f{:r.j.—-e‘+§;rr2+3

Q2-2 | Easy - =

Find the function f(r) satisfying: f'(z) = 4cos x, f{[]} =3
f'(z) =4dcosz, f(0) = 3:8823 S f(z) LI azgi

A f(x)=4sinx+3 B flz)=—4sinx + 3

Cc flz) =4sinz —3 D f(z)= —4sinz —3

EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 526 1312
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Q2-3 | Medium - b

Find the function f(x) satisfying: f"(x) = 122* + 2¢7, f'(0) = 2, f(0) = 3
F'(x) = 122% + 267, £'(0) = 2, £(0) = 3 :88a3 SN f(x) Alasl s29i

A flz)=z"+2e+1 B f(z)=xz"+2&+3
C f(z) =42’ +2¢" +1 D f(z) =a'+¢€ +2
CEED

Find the function f(x) satisfying:
f'(x) = 20a* + 2¢°, £'(0) = —3, £(0) = 2
f(z) = 202° + 2e™, f/(0) = =3, f(0) = 2 :8823 U1 f(z) D1l 20

1 = 1
A f{m)—x5+§€21—3m+1.5 B f{mjfm°+§:?h—4ar+l_5

€ flz)=z"+e* -4z +1 D f(z)=5z"+ %ch — 4r + 2

EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 1312
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Q2-5 | Hard - wa=s

Find the function f(t) satisfying: f"(t) = 2 + 2¢, f(0) = 2, f(3) = 2
Fi(t) =2+2t, f(0) = 2, f(3) = 2 :8825 Jun f(E) Wl azgi

A f{l}.—%£3+tﬂ+21—|—2 B f{u—%ﬁ:—ﬁ—ﬁﬂz
€ f(t)=1t"+1°—bt 42 D f{t}:%t“uﬂ 4t + 2

Find the function f(t) satisfying: f"(t) = 4 + 6t, f(1) = 3, f(—1) = -2
FI(t) =4+ 6t, f(1) = 3, f(—1) = —2:8825 i f(t) W1l aogi

ATBD=14+204+15t—1F || B f(t)=1>+2t P15t + 1.5

C fR)=t"+2¢ 1+ 15¢t+15 || D f(t)=¢t"4+2¢* —15t—15

EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 526 1312
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Idea 3: Use the sigma notation to compute basic summation.
Abud| guolaod] sloud Looww geasall joy pladiuwl

T0

Use summation rules to compute the sum: Z[Ei —1)
i=1
70

Z{ﬂi — 1] robuasd ggoaaall aclgd pasiwl

i=1

A T3R5 B 7455 C 7525 D 7215

Q3-2 | Medium - kg
40

Use summation rules to compute the sum: Z[:tl — %)
=1

40
Z[d — ii] bl ggonoll aclgd padiuwl

=1

A 21980 B —22140 Cc —21980 D —22300
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Q3-3 | Medium - b
45

Use summation rules to compute the sum: Z[Si — 4)
i=1

45
Y (30 — 4) rotwas gganall aclgs paiiuwl
i=]

A 3105 B 2925 C 3285 D 2745

Q3-4 | Medium - k=g
50

Use summation rules to compute the sum: Z[S — i)
i=1
il

E{B — 1) sluusd goonodl aclgh padiuwl

=1

A 875 B —1275 c 875 D —475
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Idea &: Understand the notion of a definite integral
Agaandl Joldil pgaas lc wopaill

Q-1 | Medium - b s

15
Use the Midpoint Rule with n = 3 to estimate: f 30(1 — e */3)da.
]
15 _
f 30(1 — e *?)dz padii n = 3 dus Lbawgll AbiUl 5acls padiwl
]

A 360.61 B 370.17 c 380.50 D 350.25

Page Tl EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 1312
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Q4-2 | Medium - L

16
Use the Midpoint Rule with n = 4 to estimate: f 30(1 — e~*/3)dz.
0

15
f 30(1 — e /%) dz yuadii n = 4 duo Lbaugll AnAI sacls padiuwl
0

A 370.17 B 360.61 C 366.17 D 358.50
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Q4-3 | Medium - 5usa

16
Use the Midpoint Rule with n = 5 to estimate: f 30(1 — e~*/3)dz.
0

15
f 30(1 — e /%) dz s n = 5 duo Lbaugll AhAUI sacls padiuwl
0

A 366.17 B 360.61 Cc 375.00 D 364.22

Page 13 EoT3 - 2025-2036 - Grade 12 Advanced Mr. Ali Abdalia +20 100 326 1312
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Idea 5: Learn the properties of definite integrals.
Agaaund e il gadlas e wb il

3 3 3
AﬁﬁumEj; flz)de = 3...]1. g(z)de = 2. Fmd:jl. f(z) + gl=z)]dz
3 3 3
f [f(z) + g(z)|dz :a29i f flz)dz = 31/‘ g(z)dx = —2 yi yoyisl
1 1 1

A b B —1 <l | D —5

3 3 3
AEELImEf fla)dz = 3,[ glz)dz = -2 Find:f 2f(z) — g(z)|dx

3 3 3
f 2£(z) — g(x))da a9 f f(z)dz =3, f oS = 2 G ol
1 1 1
ot

A B 4 c 10 D 7

m EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 1312
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3 3 - 3
Assumej; flz)dz = Ehj; glz)dz = —2. Fmd.j; [fl[ar] — glx)|dz

k1 | 9
r) — glz)|dr :anqi . r)dr = & zldr = =2 gl yayis
[ 5@ - g(@)dz aasl. [ (@ '-a,f] gla)des =2 g yasts

A 1l B -5 c —1 D 9

3 3 3
Assume‘/; flz)dz = 31‘[ glz)de = —2. Fmd.ﬁ |dg(z) — 3f(z)|dz

3 3 3
[ Hg(@) - 31(@)d i [ f(@)de =3, [ ga)dz = ~2 i paris
1 1 1

Al B —17 c —1 D 17

Page 15 EoT3 - 2025-2036 - Grade 12 Advanced Mr. Ali Abdalia +20 100 326 1312
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Idea 6: Find the area under a curve on a given interval using Riemann sums
Jboyy gaelao pladiwl dilas 6406 e Al Liadodl Cod dobuuad | alayl

Q6-1 | Easy - Jg=

.
Use a geometric formula to compute the integral: f dxdx
i
2
f drdr o i)l wluis duwais deus paiiwl
0

A 3 B 12 c 6 D 9

Page 16 EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 1312
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Q6-2 | Easy - J¢-

4
Use a geometric formula to compute the integral: f 2xdx
1

4
f 2rdr Joldil wlund Guwais deun padiul
1

A 10 B 15 c 20 D 12

Page 17 EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 1312
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Q6-3 | Medium - bas

2
Use a geometric formula to compute the integral: f v 4 — zédx
i

2
f V4 — 2¥de o 8ill lwsd duwsis ddus padil
i

w
A 2w B 7w ":E D 4

Page 18 EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 1312
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Q6-4 | Medium - b

" ] ﬂ
Use a geometric formula to compute the integral: vV 9 — xidz
-3

0
f v 9 — zidr e 180N wluus) duwais deus padiuwl
-3

g 9
A-ﬂl—ﬂ B 9w EEI D 3w

Page 19 EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 1312
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idea 7: Apply the Integral Mean Value Theorem.
(el b Alnawgioll Soudll & plh G

Q71 | Medium - b s

2
Find a value of ¢ satisfying Integral Mean Value Theocrem: f 3xdx (=8)
i
2
f 3z de (= 8) o lSil dbuugiol] dosdll b §asi Ul ¢ dosd aogi
0

4 . /3

Page 20 EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 1312
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Q7-2 | Medium - b

Find a value of ¢ satisfying Integral Mean Value Theorem:

/:{;t:ﬂ — 2 )dx (: g)

1
2 i
f [:I:? — 2z )dx ('_ E) n oAl dlauugiodl dogdl) dy bl Gisd il ¢ dod a2gl
4

3 iy
& oY B 1423
3 3
e =
c 243 D 1 2+/3
3 3
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ldea 8: Learn the Fundamental Theorem of Calculus (Part 1) and use it to
compute various definite integrals

dcgiio Jlgs le Wmdsdinig Joliillg Jualail  Jgill duwlu il & pihaill (le obpaill
039220 CAlolsd sloud

2
Use Part | of the Fundamental Theorem to compute exactly: f (22 — 3)dz
0
2
f (22 — 3)dax dda Joliil wluwad G buw il &6l o Jodll ejadl gaiiuwl
0

A -2 B 2 c —4 D (

Q8-2 | Easy - J&~=

3
Use Part | of the Fundamental Theorem to compute exactly: f {f — 2)dx
0
3
f (2% — 2)dz a8y Jolsll wluad Sl 1 & AT o Joill ejadl padiuwl
0

A D B 9 c 3 D (0

m EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 3261312
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Use Part | of the Fundamental Theorem to compute exactly:

f I (z* + 22)dz

1

1
f {:[.'H + 2x )dx dba Joliil wluwnd Guw Lo il & paill go Jgiil ejall padiwl
|

A 2 B 0 c -2 D 4

Q8-4 | Easy - J~

Use Part | of the Fundamental Theorem to compute exactly:
f (2% + 32 — 1)dz
0

ddag JolSil o luasd Gl 01 &bl o Jodll ejadl pasiwl

2
f (° 4+ 3z — 1) da
]

A 10 B 8 C 6 D 12

m EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 13512
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QB8-5 | Medium - b

Use Part | of the Fundamental Theorem to compute exactly:
» 3
f (EVE-F —) dx
1 H i
4 3
f (z4/T + =)dz dba Jollil wluwad duwlw U1 & Bl go Jodll cjadl padiwl
1 z

2 4 1 2
A%iﬁln? EﬁTI‘SlnE C%IE]HE D%iEInE
a

QB8-6 | Medium - 5«3

Use Part | of the Fundamental Theorem to compute exactly:
2
2
1 H

2

2

/ (d:['. - —?-) dr abay JolEl oo Gl Dl & padll o Jodil cjadl padiuwl
1 &

A 4 B 6 C 5 D 3
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QB8-7 | Medium - L5

Use Part | of the Fundamental Theorem to compute exactly:

1
f (6% + 4) dz
0

1
[ (fie—a* - 4) da :dba Joliil ol Gl U1 & pddl o Jodll ejadl padiwl
0

A 6+2° B 6— 2 c 4—2e? D 2—6e3

Use Part | of the Fundamental Theorem to compute exactly:

2 2r dT
— 2
f(e EME )d:t:
0

2 2= 3z
— 2
f {E—E_T—f— ) siiday Jolaill oluws) drwlw il i il o Jeiil gjall padiwl
0 e

A J—e" B —3—e>2 & 8 g D —1—¢*
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Idea 9: Learn the Fundamental Theorem of Calculus (Part Il) and use it to
compute derivatives of functions defined as definite integrals

ddpes Jlgs Lle Woduinig Joliilly Jus il St fuwluw Ul & Bl Jle o paill
Anfildidee skouy 8agano Clolsis

Q9-1 | Medium - by

Use Part | of Fundamental Theorem to compute exactly:

1/2 3

—dx
0 4/ 1 = I’E

[ Bz @by S0l wlend Gl Il & il Jo il cjadl paiiul

1] W 1—x?
A B d C % D z
" 3 2 4
1
Use Part | of Fundamental Theorem to compute exactly: f [+ o2 dxr
= i

] ] .
[, Tiadr dba JolSi ol Gl il &pBU1 Joiil ejadl padiw

A 4w B 2w .9 D

ta ]

Page 6 EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20100 326 1312
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Idea 10: Learn the Fundamental Theorem of Calculus (Part Il) and use it to
compute derivatives of functions defined as definite integrals

ddpan Jlgs Lle WmAuinig Joldillg Jusdlaill dulill duwlo i1 & phill Jle b ypaill

Anilndaen stoud osgano Oulolsis

Q10-1 | Easy - Ji

Find the derivative f'(x) given: f(z) = f (t* — 3t + 2)dt
0

flz) = fu :{ﬁ — 3t + 2)dt :g1s 151 f' () ddidiall angi

Az2=32+2 B 2r—3
2% 3z 0

| ot Nk D t“—3t+ 2
3 2 + 2x

Page 7T EoT3 - 2025-2026 - Orade 12 Advanced Mr. Ali Abdalla +20 100 326 1312
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Q10-2 | Easy - j¢

Find the derivative f'(z) given: f(z) = f (£* — 3t — 4)dt
2
Flx) = f (82 = 3t — 4)dt 918 151 f'(2) datdeatt Ao
A 2x—3 B z°— 3z —4

€ (x—2)(x—4) D -3t—4
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Q10-3 | Medium - b £

:I:E
Find the derivative f'(x) given: f(x) = f {E_|tE + 1)dt
0
|

flz) = [I (e7" + 1)dt 1915 131 f'(x) adideail asgi
0
A ¥ 41 B 2z(e® +1)

€ 2z2(e® +1) D z2(e® +1)

Page 29 EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20100 326 1312
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Q10-4 | Medium - 5wy

2
Find the derivative f'(xz) given: f(z) = f sec tdt
&£
2
flz)= f sec tdt ;g8 131 f'(r) adildinil aogi

A secoT B tanaseca

C —secrxT D —tanrsecx
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Q10-5 | Hard - —==
2

Find the derivative f'(xz) given: f(z) = f sin {*dt

EI.'

=3
flz) = f sin t2dt 18 1531 f' () @dildiall aogi

A sin(2 — x)? — sin(e*") B —sin(2 — z)? — " sin(e*")

¢ —sin(2 — z)? — sin(e®) D sin(2 — z)* — e” sin(e*)
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Q10-6 | Hard - —==
Fer

Find the derivative f'(z) given: f(z) = f e dt

2
g

Haef= j:f e*dt ;g 131 f'(2) diidial angi

—0

A E‘I.':E" - EEfE—:f:] B (:E—I— I}Emeﬂmi—:* _l_EE[?.—T.]I

¢ (z+ 1) — 20 D ¥ M4
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Q10-7 | Hard - was
3

Find the derivative f'(x) given: f(x) = f sin(3t)dt
o

a

Fte¥= fx sin(3f)dt ;918 151 f'(r) ddidiall aogi

A 3z?sin(3z) — 2z sin(3z%) B sin(3z®) — sin(3z?)

¢ 3z° cos(3z”) — 2z cos(3z%) D z”’sin(3z°) — z* sin(3z7)
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Q10-8 | Hard - —==
ginx

Find the derivative f'(xz) given: f(z) = f (t* + 4)dt
3o

F(z) = £5inz{f.2 + 4)dt :gs 151 [ (@) i asgi

A (sin®z +4) — (92* +4)
B cosz(sin®z +4) — 3(92% + 4)
¢ cosz(sin’ z + 4) — (9z° + 4)

D —cosz(sin®z + 4) + 3(9z% 4 4)
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Idea 11: Write the equation of a tangent line at a given point to a function
defined as definite integral

olbaos dibds aie sgaso (Lolis ddges dlia) guloall dlslas dilis

QN1 | Medium - by

Find an equation of the tangent line at the given value of x:

‘y=f sinyvit2+widt , =0
]

W
Y = [ sin /12 4 widt, & = () :6Uneall T daub sic guloall dlsleo sogl
0

A y==T B y=TZ cy=>0 D y=-—2%
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Find an equation of the tangent line at the given value of x:

I
yzf In(t* + 2t +2)dt , 2= —1

1

s
y=f ln{t2+2t+2}dt,:rr= —1 :éUneall T doub sic gulaall &sleo aogl
—1

Ay=c+1 B y=10 Cy=z—1 D y=1
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Find an equation of the tangent line at the given value of x:

yzj:ms{ﬂs}dt =2

L
3= f cos(mt’ )dt, z = 2 :6lneall T dod sic ywlooll Usleo 12gi
2

A y=zxz—2 B y=10 Cy=2zx—4 Dg:_m+
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QN-4 | Medium - b g

Find an equation of the tangent line at the given value of x:
T
yzf et tldt, 2=0
0

L
Yy = f E"l_'ldtﬁﬂ = () :6lneall T doud sic yulooll dsles gl
L

A Y=zt B y=¢er Cy:E']:ﬂ D y=10
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Idea 12: Compute integrals using substitution
codle laS slauy yasgeill Joldil dds 1 b plasiuwl

Q12-1 | Medium - by

Evaluate: f 22y ! + 3dx

fmﬂ vzt + 3dz : JWI Jolsil doyb agi

1 2 /

A E{m’+3}3”+ﬂ B E{m‘1+3)3*2+(?
1 I l e

c E[r"+3}3*2+6‘ D E[m"—ka}‘“l—kﬂ‘
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Evaluate: f v1 + 10xdzx
f V14 10zde (JWI JolSill doags aogi
1 ; ,.
A —(1+102)%2+C 2 E(me}f’-hﬂ?
15 3
c i|[1+1{:|.1:J"3‘-"'*+f:? D E|11+1|:1:r:;|'--"?+¢:'
10 15
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sin

Evaluate: dr
1,,,."11'!351‘
sin x 3 iV, . S
e dz 2 JII Joliill doud asgl
4/ COST -
A —2+/cosz+C B 2+/cosx+ C
C —+/cosz+C D —2cos®224+C
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Q12-4 | Medium - 2=

Evaluate: f sin®  cos xdx

fﬁina x cos xdr : JIWI Joldill doub angi

1
A 1a:'.in":.':-l-{':ﬁ' B ——sin“z+C
4 4
T oo 1 . 3
C 7 <os 4+ C D 3 sin r+C
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Q12-5 | Medium - &g

Evaluate: f t* cos(t*)dt

fﬁ cos(t”)dt 1 JWI JolaiNl dagd g

A %sin[fzjl +C B —é sin(t*) + C
¢ 3sin(t’) +C D lmﬂ{ﬁ] +C

3

Page 43 EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 1312




Padio piie il cuall 2026 - 2025 CUW iyl Juadll Jhus
EoT3 - 2025-2026 - Grade 12 Advanced

Q12-6 | Medium - b s

Evaluate: f sin t(cos t + 3)¥dt

fsin t(cost + 3)*4dt 1 W1 JolSL| dos angi

- 4 -y
& —={eost 30+ B ?{cusi-l—?:]"'qﬂ-ﬂ?

. 7
€ ——(cost+3)"*+C D —E{cnst—r—S]"‘J‘—:—C

O TCRRY B
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Q12-7 | Medium - s

Evaluate: f ze® Hldzx
fmeILJ’l-im 1 W1 Jolaill doys azgi

I X3 |

A Ee*"' o, B & T4
1 L P
€ 2e +C D 5€ +C
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Q12-8 | Medium - £ i

Evaluate: f e*e? + ddx

fe"ve* + 4dz 1 Jol5ill doud asgi

A %{EI 0P oW B g(er +4)¥2 4 ¢
2 T 1/2 s 3/2
C (e +4)2+0 B (-4 0

EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 1312
e




Padio piie il cuall 2026 - 2025 CUWI iyl Juadll JSus
EoT3 - 2025-2026 - Grade 12 Advanced

Q12-9 | Medium - b5

ev?
Evaluate: f dx

VT

eV :
f —I_d;r 1 W JolSiN doub angl

1._.-1.'

Tz 1
A EE""II. —|—C B EE"’ -‘-G
c e+ (0 D.e*+C
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Q12-10 | Medium - &5

Evaluate: f Mdm

ad

1/ 3
/—mﬁ{ ’!‘E}d:.-: 1 W1 Jool&i)I dogd gl

=
A —sin(l/z)+C B sin(l/z)+C
¢ —cos(l/z)+C D —i~5'111(1;’:.:]|—|—£'
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Idea 13: Compute integrals using substitution
codle laS slauy yasgeill Joldil dds 1 b plasiuwl

2
Evaluate: 7 dx

+ 20

f T dx :JWI Jolsi)l doyd azgl

. 1
A %ta.n‘l{:c'*} +C B E111{1 Fa’)+C

c Stan_l{a:j) + C D -;:sin“[ma} +C
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mb
Evaluate: f Ed:l:
l1+x

5
f : d :JWI Jolhil doyd sogi

1+ 28
1 6 L 1,8
Aﬁlﬁ{l-l—:r:}lﬂ' Eﬁtan (") +C
1 .
c Elu{1+a:“}:—{3 D In(1+2%)4+C
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da/ T
Evaluate: f \j— dx

14 28

IV ]
f Ve dz : JUWI Jollil) dob 124l
1+ 23 R

A 2tan'(z¥*) +C B %tﬂn Yz +C
c n(l+z3)+C D 2sin {(z%?) + C
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H LW
Evaluate: f \,f"_ dx

1 4 xb

f mﬁh d : JWI Jolhil doyd sogi

14z
2 1,..5/2 5 1y, B2
A Ztan'(z%?) +C B 3 tan'(a%?) +C
2 " 1 F 5/2 "
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Q13-5 | Medium - b=

2 oz
Evaluate:f ~—?Td9:
ar L4'e

2 e
f dr rJ W Joldill dosd aogl
L

14 e2=
A tan I(EE]—E B In(1+e¢')—1In2
c tan!(e?) D %ln(l—l—e*‘}
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Idea 14: Find the area between two curves using definite integrations
Sganaad| Jolll pladiwl Juuisio (u 6jguasall dibiol| 4 lue slaul

Q141 | Medium - b g

Find the area of the region determined by the intersections of the curves:
y=z'-1,y=7-2°

y=l‘2 - lL,y=7- 22 :Oluaiall gblaiy 63120l ddkhioll dsluwio aogi

32 128
Pkl D ——

B 16 :3 5

A 64
J
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Q14-2 | Medium - 5= £

Find the area of the region determined by the intersections of the curves:
e Sl o
y=z*—ly=3=c

y =’ — 1,y = g’ :alisiell gblil $3a0.00) ddkhiall i luw 13gi
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Q14-3 | Medium - 5 £

Find the area of the region determined by the intersections of the curves:
y=zy=3x+2

y=a',y =3z + 2 :0uisisll gbldl 83350 dikioll d5Lus aogi

27 25
A —-= B 6 e —

1 1 D7
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Ql4-4 | Medium - beys

Find the area of the region determined by the intersections of the curves:
y =,y =a
Y = &,y = z° :3lisiell glolil 631500l dihiell dslue aogi

A;l B2 cl1 I.'.I1
J 3 6
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Idea 15: Compute the area of a region using definite integration withy as a
variable instead of x

X e boge y duoglaos sgane Jolais dalkhioe doluuos loul

Q15-1 | Medium = b g

Find the area of the region bounded by:y =z, y =2 -,y =0
y=x,y=2—x,y = 02 ésas0ll dibioll d>luwo s3gi

Al Y
31
B 2
2
€ 1.5
D 0.5 1
e = Y
= 1 2 3
_]-i"
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Q15-2 | Hard - wa=

Find the area of the region bounded by: y =z, y =2,y =060 —z,y =0
y=x,9 =2,y =06—x,y =0y bsranll dibioll &>luwo s29i

‘}I‘
A8 A
B 10 6
a 5,
c 6 4
D 12 3
2
i i

% > X

) 1234567
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Q15-3 | Medium - &

Find the area of the region bounded by: & = y, & = —y,x = 1
T =9y, =—1Y, & =1 daranll dikioll d>luuo 139l

Al y

24
B 2

i
c 0.5

< > X

D 1.5 . | % 2

=1
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Q15-4 | Medium - &5

Find the area of the region bounded by: & = 3y, = 2 + 3.-'2
=3y, & =2+ y® u bsaanll dikiall @>luo 139

F

4

B | et el | Tl =

o
==
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Q15-5 | Medium - 5

Find the area of the region bounded by: y = 2z(z > 0),y =3 — 2%, 2 =0
y=2z(x>0),y=3—2% 2 =0 sssa0)l ddkioll &> Lo sogi

0 h
.ﬁ.:—]' 4*
g 4
3
e 2
?‘ = -
D . 4 = 3
3
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Q15-6 | Medium - b

Find the area of the region bounded by: & = 3*, = = 4
=y, & =4 bssanll dikhioll 5l sogi

32 ¥
A -?T 4!. &
2 i
e 5 1
64
D —
3
"Hr Y
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Idea 16: Find the volume of a solid of revolution by using the method of
washers

ddy s plasiwl pglas audiwe Jgo ddlio (lpg9s Je 20U Bga0 puuss aas sl
oladagl

Q16-1 | Medium - by

Let [ be the region bounded by iy = 4 — 2, the z-axis and the y-axis.
Compute the volume of the solid formed by revolving I about the y-axis.

pns csl .y jgaeg T jgangy = 4 — 22 audiuiall daanall ddkiall B 4l
Y J920 Jgo H glygs o agiall auusall

v

16w ]
F 9
3 &

[l
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Q16-2 | Medium - b

Let [l be the region bounded by y = 4 — 2z, the z-axis and the y-axis.
Compute the volume of the solid formed by revolving i about the x-axis.

pao wwwsl Ll jgang T ygang ¥ — 4 — 2 pudiluiall 8aaandl ddkiall R g4l
AL Jgan degngJ{uﬂganJI'n.nu:_LnJl

¥

A S "
4-.

s
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Q16-3 | Hard - va=

Let [l be the region bounded by y = 4 — 2z, the z-axis and the y-axis.
Compute the volume of the solid formed by revolving H about the line
y = 4.

a3 csl .Y jgang T jgaog y = 4 — 27 pudiuiall 6aanall ddhiall R sl
Y =4 pudiuiali Jgo B Jljgs o sigiall puusall

G4 y
A — &

4_-

I =
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Q16-4 | Hard - wa=

Let [l be the region bounded by y = 4 — 2z, the z-axis and the y-axis.
Compute the volume of the solid formed by revolving H about the line
y = —4.
a3 csl .Y jgang T jgaog y = 4 — 27 pudiuiall 6aanall ddhiall R sl
Y= —4 pudiall Jgo B glygs oo sigiall puusall

1287 ¥
A

4_-

3
6t
3
32w
3

D 32«

I =
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Q16-5 | Hard - wa=

Let [l be the region bounded by y = 4 — 2z, the z-axis and the y-axis.
Compute the volume of the solid formed by revolving H about the line

g =2

a3 csl .Y jgang T jgaog y = 4 — 27 pudiuiall 6aasall ddhiall R s

16

= 2 audlall Jygo K glygs oo sigiall puusall

.r
A

4_-

I =
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Q16-6 | Hard - w2

Let [l be the region bounded by y = 4 — 2z, the z-axis and the y-axis.
Compute the volume of the solid formed by revolving H about the line

T = —2.

a3 csl .Y jgang T jgaog y = 4 — 27 pudiuiall 6aasall ddhiall R sl

G4
3
32
3

128w
L S
3

D 167

2= —2 pudiuiall Jgo B glygs g0 ugiall auunali

.r
A

4_-

I =
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Q16-7 | Medium - 5 s

Let [ be the region bounded by y = x* and y = 4. Compute the volume of
the solid formed by revolving R about the line y = 4.

pusall pas cuwsl .y = 4 pudianllg y = :Ifiuizimqﬁjunjlﬁ.ihinﬂﬁuiﬂ
4 = 4 pudiauall Jgo B giygs oo algiadl
5127 v
15
206m |
15 ' R

1287
5 T

64 3 2 - 1 2 3
o 04r = 2
3
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Q16-8 | Hard - 2=

Let [ be the region bounded by y = x* and y = 4. Compute the volume of
the solid formed by revolving R about the line y = —2.

pauanll pas cuusl .y = 4 pudiunllg y = o7 Liaiadl aaaadl ddbiall R gais
A4 = —2 pudiuall Jgo R lygs o algiall
8327 v
15
4167 |
15 R

512x
15 il |

2567 -3 =2 -1 1 2 3
5
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Q16-9 | Hard - w2

Let [ be the region bounded by y = x* and y = 4. Compute the volume of
the solid formed by revolving H about the line r = 2.

pauanll pas cuusl .y = 4 pudiunllg y = o7 Liaiadl aaaadl ddbiall R gais
& = 2 pudiauall Jgo B glygs oo algiall

12 '
A % X
Gdar

3 1 r

4

[ o 327 1+

256m my AN . B e
3
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Q16-10 | Hard - w2

Let [ be the region bounded by y = x* and y = 4. Compute the volume of
the solid formed by revolving H about the line z = —4.

pauanll pas cuusl .y = 4 pudiunllg y = o7 Liaiadl aaaadl ddbiall R gais
& = —4 paEiuall Jgo R lygs go algiall

256T v
3 i
128+

3+
B 3 "1 R

5127
3

4

D 64w
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Q16-11 | Medium - ks

Let [ be the region bounded by y = x* and y = 4. Compute the volume of
the solid formed by revolving K about the y-axis.

pauanll pas cuusl .y = 4 pudiunllg y = o7 Liaiadl aaaadl ddbiall R gais
Y1920 Jgo 1 Jlygs o algiall

¥

A 8t "
4
B 16w Ch
2 4
327
© !
i s -3 -2 -] I 2 3
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Q16-12 | Hard - v

Let [ be the region bounded by y = x* and y = 4. Compute the volume of
the solid formed by revolving R about the line y = 6.

pauanll pas cuusl .y = 4 pudiunllg y = o7 Liaiadl aaaadl ddbiall R gais
4 = 6 pudiauall Jgo B glygs oo algiadl

384w v
)
192+

3+
B 5 "1 R

512
15 il |

256m g . O T
3
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Idea 17: Find the volume of a solid of revolution by using the method of
washers

ddy b plasiwl pglas audiuwe Joo ddlio (lpgs Je 20U Bgan puuss aas sl
olddagl

Q171 | Medium - b

Compute the volume of the solid formed by revolving the given region
about the given line. Region bounded by y = 2 — x,y = 0 and & = () about

the r-axis.

ool audiuoll Jgo sUneall dikiodl Jgljgs go sgioll pausall aoo sl
rygao e =0gy =2 — 2,y = 04 osaznll dikiall
B

b
ﬁ.? 4+
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Q17-2 | Hard - o=

Compute the volume of the solid formed by revolving the given region
about the given line. Region bounded by y = 2 — z,y = O and & = () about

Yy = 3

el pudiuall Jgo slbeall dikbuall Jlygs o sgiadl pausell pos cuusl
Y=3Jdexr =0y =2—2,9v =04 62100J ddbiall

40 ¥
i i
205
B — 3
3
c 107 i
1
D 127 z
=1 1
-1
_2'
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Compute the volume of the solid formed by revolving the given region
about the given line. Region bounded by y = %,y = 4 — z? about the z-

axis.

<ol audiuiall Jgo slneall diliall Jljgas o algiall pussall pas cuuus|
ygon Jeo y = o2,y = 4 — 2% 4 8s1a0)1 dikiall

A higﬁ "

327m+/2
3

C lﬁ:rrﬁ

1287/2
3
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Q17-4 | Hard - —==

Compute the volume of the solid formed by revolving the given region
about the given line. Region bounded by y = =%,y = 4 — 2% about y = 4.

el pudiuall Jgo slneall dibiall Jljga o giall puusall oo cuusl
y=4dey=1r"y=4— x°sbsan0ll dikial

642 : 2
3

B 32?7%@

c 123;&

D 64w "
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Q17-5 | Medium - & s

Compute the volume of the solid formed by revolving the given region
about the given line. Region bounded by y = /=,y = 2and = 0 about

the y-axis.

el pudiuall Jgo slbeall dikbaall Jljga o adgiadl pausell pos cuusl
Yigao Jeox = 0 gy = /T,y = 2 4 823201 dibiall

k|
A 5‘.‘7'.._1? a4
5
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Q17-6 | Hard - vas

Compute the volume of the solid formed by revolving the given region
about the given line. Region bounded by y = /=,y = 2and z = 0 about

=

el pudiuall Jgo slbeall dikbiall Jljgs o sgiadl pausell pos cuusl
Z=4dgor =09y = /T,y = 2.4 62220J! dibiall

2247 y
Eli-

15
1127 3

B =
15

Gdr
5

A

Cc

D 16w
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Q17-7 | Medium - & s

Compute the volume of the solid formed by revolving the given regicn
about the given line. Region bounded by y = z* and = = y* about the y-
axis.

weall audiviall Jgo slneall diliall (ljgas o algiall pussall pas cuuus|
2

4Jea0 Jos & = Y° gy = I 4 6sanall dikiall

I :

-!Il
A — 24
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Q17-8 | Hard - va=

Compute the volume of the solid formed by revolving the given region
about the given line. Region bounded by y = z* and z = y* about = = 1.

el pudiuall Jgo slbeall dibiall Jljga o giall puusall aos cuusl
x=1Jgsx =y’ gy = x° 3 63220l dikioll

117 ¥
30 &

B ~
i

T
e =
30

D:rr -1 1 2
5
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Idea 18: Find arc length in a given interval using definite integration
29320l Jeldll pladiwl slbes 640 L6 olbeo Alls Liado Jo gugd Job slagl

Q18-1 | Medium - bk

Set up the integral for arc length of y = 2z — z%,0 < o < 2,
10,2| 8581 by = 2 — z? i inioll gugill Jgb Jolss sl

A‘/:\_/I-IF{Z—E:E}%;E Ejf\/lfir[ﬂm—mﬂ}zd;r

c jj{l +(2 - 22)Y)dz D j: V14 (2 —x)de
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Q18-2 | Medium - b5

Set up the integral for arc length of y = tanz,0 < x < ?r,-’-L
[0, /4] 8 by = tan & : iniell guedll Jgb Jolsi s

':'i',.""p FI'_.""1
A f \,/1—}—5&:4:{:-:{1‘ B f \,/1—-:—143112:1:{13:
0 0

w4 w4
c f V1 + sec? zdz D f (1 + sec’ z)dz
0 0
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Q18-3 | Medium - b5

Set up the integral for arc length of y = cos .0 < 2 < m.
[0, 7] 840801 b Y = €08 T i inial) guedll Jgb Jolsi s

W m
A f ‘v‘/l + sin® zdzx B f V/l — sin® zdz
0 0

m m
c f (1 + sin® z)dx D[ V1 + cos? zdz
0

1]
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Q18-4 | Medium - b s

Set up the integral for arc lengthof y = Inax, 1 < & < 3.
1, 3] 8ian b y = In 2 inial) gwedll Jgb Jolsi s

§ 3
A [ Lﬂ-dm B f V'1+In®zda
1

x 1
Y . 3
C f Ldﬂ: D f -\I.I'Il b ltiﬂ'_‘
i H 1 ]
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Idea 19: Find surface area of a solid of revolution using definite integration

o b l_,n polas oidiuin Jgo dueo adbio Jljgs g aolll adowad| Ao buwo wilaus
Aganall Jolsill plasiwl slhoas

Q19-1 | Medium = B

Set up the integral for the surface area of the surface of revelution and
approximate the integral with a numerical method.

Yy = r? —dr, -2 <z < 0, revolved about the z-axis.
Aygsae @iy pladiwl Jol&ill b glyeall abhuw dslwal JoldUI i
- Jgaw Joo glyjgadl iy = .'1:3 —dp, -2 <z <0

0
A 2m(x — dx)y/1 + (322 — 4)%d=
—2
0
B [ 2mxy/1+ (322 — 4)%de
—2

0
- f 2m(z® — 4x)/1 + (23 — 4z)2dz

0
D f m(z® — 4z)2 /1 + (322 — 4)2dz

Page 88 EoT3 - 2025-2026 - Grade 12 Advanced Mr. Ali Abdalla +20 100 326 1312
sy




Padio piie il cuall 2026 - 2025 CUWI iyl Juadll JSuo
EoT3 - 2025-2026 - Grade 12 Advanced

Q19-2 | Medium - b

Set up the integral for the surface area of the surface of revolution and
approximate the integral with a numerical method,
y=e*,0 < x <1, revolved about the z-axis.

Aysac aiy b pladiwl JolSil opdg glygall pabuw @ luual Jolsd)l LGS
g0 Jes gy =€, 0=z <1

i 1
A 2me” /1 + e dz s f Irzy/1+ e*dr

0 0

1 1
c f 2we”v/'1 + e*dr D me?®\/1 + e2dz

0 i
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Q19-3 | Medium - b-s

Set up the integral for the surface area of the surface of revolution and
approximate the integral with a numerical method,
y=Inz, 1<z <2 revolved about the z-axis.

Aysac aiy b pladiwl JolSill g glygall pabuw @ luual Jolsd)l LGS
920 Jgo gyt .y =Inz 1 <z < 2

2 I,l 1
A f E'.rrlnI'.‘,f1+—Ed:r-
1 xr
8 [ s i
-/; ‘?TI\'I o ;3—

2

| 1
Cc f ﬂ{Inm}Ev'll—-—?d:ﬂ

1

1l

2 1
D f 2rlnz(l + = )dz
1
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Q19-4 | Medium - s

Set up the integral for the surface area of the surface of revolution and
approximate the integral with a numerical method,
y=rcosz, 0 <z < 7/2, revolved about the x-axis.

Aysac aiy b pladiwl JolSil wpdg glygall pabuw @ luual Jolsd)l LGS
. jgan Joo glyguiu .y =cosz, 0 <z < 7w/2

w2

27T COS L '~./1 + sin® zdz

B
S

T2
27 8in :.-:\// 1 + cos? zdx

w
==

w2

(o 2T COS TV 1 + cos? zdx

=

T2

T COS° .I!Vf 1 + sin? zdz

o
S
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Q19-5 | Medium - b

Set up the integral for the surface area of the surface of revolution and
approximate the integral with a numerical method,
4 = ﬁ, 1 < & < 2, revolved about the r-axis.

Aysac aiy b pladiwl JolSil wpdg glygall pabuw @oluual Jolsd)l LGS
T jga0 Joo gligall Y = /2,1 < 2 < 2

2
A ?T[ vir + 1dx B Eir.rf Vaz + 1
71

2 2
c :Irf xv/ 4r + ldzx D 2:'1'[ v+ ldz
] ]
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Idea 20: Solve physical problems involving velocity.
Aoaioll depudl e AUl jus SlBuni s Jo

A diver drops from 30 ft above the water (about the height of an Olympic

platform dive). What is the diver's velocity at impact? (Ignore air

resistance)

Adualglll yogell duaio glad)l JJIga) eladl adbuw Gob Load 30 glaiyl go yolge by
(clgall doglis Jlool) Splabuodl dBa) yolgll dcpw Lo Lo

A /1920 ft/s B /960 ft/s
€ 960 ft/s D 1920 ft/s
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Q20-2 | Easy - Ji~

A diver drops from 120 ft above the water (about the height of divers at
the Acapulco Cliff Diving competition). What is the diver's velocity at
impact? (lgnore air resistance)
ddslouo .=,n o lgall glaiyl E,Hg:}j:LnJI 2w ggo load 120 gladjl o golgs by
doglin Jlasl) Splabusyl dBal yolgdll depu (0 Lo .(Wbiall 4o yogall giigLsi

(clgaJi
A /7680 ft/s B /3840 ft/s
C T680 ft/s D 1920 ft/s
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Q20-3 | Easy - Ji=

Compare the impact velocities of objects falling from 30 ft (Q20-1), 120 ft

(Q20-2) and 3000 ft (Example 5.6). If height is increased by a factor of h, by
what factor does the impact velocity increase?

025120 g (20-1 Juped) Lad 30 glaiyl go dosluul pleus il plabbus Ui Olepw (yLb
slsji Jolao sls i Jolany glaiydl 6aUj @d 131 .(5.6 JUs) pad 3000 g (20-2 (p0i)
Tolabusil de

A Vh B h

c k2 D 2h
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Idea 21: Solve problems on projectiles
olegidall sy e auduhni o Jo

Q211 | Medium - by

An object is launched at angle # = /3 radians from the horizontal with an

initial speed of 98 m/s. Determine the time of flight and the horizontal
range.

Suail (oj 3291 .98 m /s Agilaiyl epuny LBSDI go Jusly O = 7 /3 dsglis pans Gl
ol gaallg

A 10v3s
B ﬁvﬁﬁ

C 10s

D 20v3s
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An object is launched at angle f! = 7 /3 radians from the horizontal with an

initial speed of 98 m /5. Determine the time of flight and the horizontal
range.

Gulaiil (nj aogi 98 m /s ddilail dopuy Lol go glaly 6 = /3 dugly puus .§J.I:|§
A8l sanllg

A 490v/3m

B 9803 m

C 245v3m

D 490 m
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Find the time of flight and horizontal range of an object launched at angle
30° with initial speed 40 m/s.

A0 m /s dgtaiyt depan 30° dygijs GLbi pun LAS il anllg Guaill oj 12
200
19 °

100
19

400 1
19 °

200+/3
49

2]
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Q21-4 | Medium - 2=

Find the time of flight and horizontal range of an object launched at angle
30° with initial speed 40 m/s.

A0 m /s auiail depan 30° &gl Glbi st a0l sanllg Gulaill Goj asgi

80003
49

40004/3
49

c 8000 o

49

m

m

iy
D 1600043 i

49
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Q21-5 | Medium - b s

Find the time of flight and horizontal range of an object launched at angle
60" with initial speed 40 m/s.

A0 m /s auiail depan 60° &gl Glbi puwusd a0l sanllg Gulaill Goj asgi

200+/3
49

100+/3
49

200
19 °

5

400+/3

D — s

49
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Q21-6 | Medium - b s

Find the time of flight and horizontal range of an object launched at angle
60" with initial speed 40 m/s.

A0 m /s auiail depan 60° &gl Glbi puwusd a0l sanllg Gulaill Goj asgi

80003
49

40004/3
49

c 8000 o

49

m

m

iy
D 1600043 i

49
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Idea 22: Learn the notion of integration by parts.

ljodu Jollill diy oy Jeldil Lle Wil

Q22-1 | Medium - b g

Evaluate using integration by parts: f x cos ede

f x cos zdr Aijail Joldill pladiwl Jolsill dogs asgl

A zsinetcose+C B zsind —cosz+C

c —zsinr+cosx+C D sinzx +xcosr 4+
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Evaluate using integration by parts: f T sin dxdr

f$ sin dzdr :@Aijalu Jollil pladiwl Jolsill dowd gl

1 1

A —4—ICU§4I+EHin4$+U

B 1' ‘05 4 sinda + C
4-.{.'LUE T ]ﬁbm T

C —-l:cr:usflz— sindr + C
4 16

D . : 4 L 4 dx +
4:1:1:55 €T lﬁblﬂ i
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Q22-3 | Medium - b5 s

Evaluate using integration by parts: f ze dr

fmehd:: ijail JolEil pladiwl Jolsil doud aogi

... 1. e

A —ze“ ——e“+C B —xe” + - +C
2 4 2 4

c B ]'Euf 9 2z =z G
Te —EE + D Z2xe e+
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Q22-4 | Medium - b s

Evaluate using integration by parts: f T ln zdz

fm In zdz :aijalu Jolliil pladiwl Jolsill dowd gl

1 1
A Emglnm—1m2+[f
1 2 1 y 1

C o’lnz - %z? +C

1 1
D —ahez—=-z+C

2 4
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Idea 23: Use integration by parts to compute definite and indefinite integrals

Ll Joldil ady b pladiuwl deglio 639250 e g 039420 Julolad slayl

Q231 | Medium - b s

1
Evaluate: / rsin 2xdx
0
1
f T 5in 2zdT Aoaub sogi
0
A sin 2 lcus? B sin 2 1-‘::]32
4 2 2 4
C —lcnsﬂ D lﬁiﬂE b —cos2
2 4 2
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Q23-2 | Medium - by

n
Evaluate: f 2x cos xdx
0

mw
f 21 cos 2dx doub aogi
0

A —4 B () ol D 27
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Q23-3 | Medium - by

1
Evaluate: f z® cos(mz)dx
0

1
f x? cos(mx)dx o aogi
0

1 |
B o= 5— D —

2
A i g
T w2 ;2 7
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Q23-4 | Medium - bz

1
Evaluate: f rre’ dx
0

1
f e dx wiod aagl
0

5 , 2 1, 2 5, 2 1, 2
PO S B -2 c 224 2 B it
r 9" 9° 3¢ 79
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Idea 24: Integrate functions of the form sinan(x) cosami(x)
sin*m(x) cos*n(x) Aguay Jlgs Julolsd slaul

Q24-1 | Medium - b s

/4
Evaluate: f cos 2z sin® 2zdx
0

wid
« 4 = - @
/ cos 2z sin” 2zdx :doud asqgl
0

D 0

o | =
i | s
b || i
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Q24-2 | Medium - =y

/3
Evaluate: f cos® 3o sin® 3zdr
rid

T/ 3
f cos” 3z sin® 3xdz ioss 159
w

A vz _iﬁ C 2 D ()
96 96 96
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Q24-3 | Medium - = 5.

w2
Evaluate: f cos” z sin zdz
0

w2
f cos” & sin zdz :daub ssgi
i

1 1
A - B —- c - D1
J : 2
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Q24-4 | Medium - b

i
Evaluate: f cos”  sin zdx
—r/2

0
f cos® & sin 2dr sious sogl

)2

D 0

e | =
S
| =
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Idea 25: Integrate trigonometric functions using the substitution x=a sin(y)
x=a sin(y) Jyadil| pladiawl duilio Jlgs Sulolsd slayl

Q25-1 | Hard - —aa

9
T
Evaluate: f —
16 — 2

A ssint (2) - 282 ¢
B 4sin”! (7) - Eﬂzﬁ b C
€ ssin ! (7)+2 12_:; s,
D 4sin~ (E) + ”’@ +C

I-'E
— x :d0ud 2ogi
f V16 — ?
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Q25-2 | Hard - wa=

:1:3
Evaluate: f —dx
VO — x?

— = 3
e
B Elﬂ.,fﬂ—zﬂ—(g ;:] + £
S ..\ )
c —Eleﬁ—:cz—{ ,::] +C
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2
Evaluate:f v d— 2*dr
il

2
f vV 4 — ridz dnub aogi
0

A T B 2
{:% D 47
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Q25-4 | Hard - w==

1
T
Evaluate: f R m— |,
i 4 — z?

1
f Ldr:&n.yiqgi
1] 4 — 2
A 23 B v3—2
€ 2+v3 D V3
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Idea 26: Integrate trigonometric functions using the substitution x=a sec(y)
x=a secly) Juasd)l pladiawl duilis Jlgs Saloldd slayl

2
Evaluate the integml:f V4 — zidx
0

2
f V4 — 2idz (JWI Joliil dosd a2gi
i)
A T B 2«

T
CE D 4w
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Q26-2 | Medium - bz

Evaluate the integral:

[ 7=
—_—
i 4 — g2
fl s d Wi JLol&ill doud i
— onin A%
W e o A
A 23 B v3—2
& 2433 D 3
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Q26-3 | Hard - o=

:I:E
Evaluate: f ——dx
val—9

f YT
— . —— -1+ oD A
T.I!‘—g 5 20

—_—

A %y:ﬂ — 8 4 Elﬂ 4+ vl -9+ C
Fe— 3

E-Eyﬂ: —‘EJ'—:?-lnm—' -9 +C

C :1:\;’332—94—91&‘3:4— \ o2 —9‘4—0

D 5V2—9+9l|e+ Va2 9|+ C
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2
Evaluate: | ————dz
vl —4

AEIH‘:I::—sz—di-l—C Bln‘m—kumﬂ—d"—ﬂ

C 2sin l(%) + C D 2tan l(E) +C
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Q26-5 | Medium - by

H i
Evaluate:f—-—-—dm
r? —4

Va2 —4
A vr2—-44C B 2v/x2 -4+ C
1 e —
c Ev"mz—dq—ﬂ D ln|:1:2—4|—|—(3
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Evaluate: f /22 — 1dx

f$3v3:2 — 1dz :doub angi

E ¥ ]. I L

A i{mﬂ il l}.:;E + _[IE i ]:IEI.-J! 1a
5 3
1 [ ]. ay

B —{LEE N 1)5_.2 o I_{Ei' . 1}'1'2+C-‘
i 3
E 2 OryAe 1 q _ 163 4

C (=14 _(2* = 1)+ C
3 2

D 1—( 1)+ C
1 H H
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Idea 27: Integrate rational functions using partial fractions in different cases
Aalise Jdls Lo dujad] jguudtl b b pladiuwbl s Jlgs Suleldd slagl

Q27-1 | Medium - b s

T — 0
Find the partial fractions decomposition: 71
:r —
F—0 . . . 4
= r o1y guuusdl Jdag angl
—2 3 2 3
A - B I
r—1 x4+1 r—1 T+ 1
c —2 3 b 3 n —2
z—1 x4+1 r—1 2+1
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Q27-2 | Medium - bz

bx — 2
Find the partial fractions decomposition: =
b —23 _ ,
s jadl jguusll Julad angl
ot —d
A 2 " 3 B 3 N 2
r—2 x+2 r—2 x4+2
& 2 3 - -2 3
p—F g2 :i:—2+:c+2
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Q27-3 | Medium - b5

b
Find the partial fractions decomposition: )
re—ax—2
G . .
. s jadl jguusll Julad angl
gl — g —3
A 4 " 2 B 2 N 4
r—2 x+1 r—2 zx+1
& 4 2 D 6 1
r—2 z+1 :i:—2+:c+1
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Q27-4 | Medium - 2y

3
Find the partial fractions decomposition: )
re —Jr—4
3z - .
; s jadl jguusll Julad angl
¢ — 3z — 4
I / 12/5
. 12/5 ’ 3/0 B 3/0 " /5
r—4 z4+1 r—4 z+4+1
12/5 3/5 3 1
— D
. r—4 -+ 1 :?:—4+$+1
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Q27-5 | Medium - b5 5

—2+5H
Find the partial fractions decomposition: 7 3
rd — = — 2
—x+ 2

sigijall jgausl Julai asgi

F5 — g4 — 2
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Q27-6 | Medium - bz

3z + 8
Find the partial fractions d Ition;
ind the partial fractions decomposition: ———————
311.T+8 E...L.‘Il | g_uj.i.ll1lu|-h-l“ i
; AS
23 | 522 1 6z To RS
& ) -1
4/3 1 1/3
B +
g r+2 z+3
C oA Y - == -
1 4/3 1/3
D - / /

r T+2 z+3
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Idea 28: Integrate rational functions using partial fractions in different cases
Aalise Jdls Lo dujad] jguudtl b b pladiuwl s Jlgs Suleldd slagl

Q28-1 | Medium - h ya

3
. 2" 2
Find the form of the partial fractions decomposition for:

(z? 4+ 1)2

23 4 2 . s
w ladol) duijadl jgauusdl Julas daus asgl

,ﬁl:r.-l—B’_I_ Cx+ D
2+ 1" [z +1)?

A + B
241 (x22+1)°

Az+B C
22 +1 0 22+ 1

Az + B
P Eripe
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Q28-2 | Medium - busis

4r® + 3
Find the form of the partial fractions decomposition for: - 3
(z? 4z +1)
42* + 3 W, . A '
{1‘3 1t 1}2 ylagol) aupad] jguuddl Julod deauo aogl
Az + B n Cx+ D
P +zx+1 (f+azx+1)°
- A 4 Brx+C
22+z+1 (22+z+1)2
A _ B
e +r+1 (22+z+1)°
Ax+ B C
D

xe P'E-|-1+{IE-I-I+1]2
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Q28-3 | Medium - busis

| 3
"+ &
Find the form of the partial fractions decomposition for:

z* + 2* WL . P i
m ylagol) aupad] jguuddl Julod deauo aogl

Az+B  Cz+D

1
AT Brd T E+ap

Az + B Cr+ D
r* + 4 (2* + 4)2

Az4+B Cz+D
®?+4 (a2 +4)

C =4+

Ar® + B i Cex+ D
z? 4+ 4 (z? + 4)?
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Q28-4 | Medium - b

Find the partial fractions decomposition for the rational expression:
4z* + 2

(2 +1)2
472+ 2
(.T'E ] ._,|.|.|.|.|JI_|I.uI.nJ.I i jadl yeausdl Julad aogi
4 B 2
- pr4-1 (el
4 4 2
- 22 +1 (22 + 1)
e To’ 4
241 (22 + 1)
4z | 2
- o + 1 I[mz-} 1:]‘2
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Idea 29: Learn differential equations of the form y'=ky and their general
solution.

plall lalsg y'=ky dlislan)| dalanll pgaan e wopaill

Q29-1 | Easy - Ji==

Find the solution of the given differential equation satisfying the initial
condition: 3y’ = 4y, y(0) = 2

y =4y, y(0) = 2: byl bpdul §iay il LU LLALEUI dteall g aogi

A Yy=2e" B y = 4e™

¢ y=tei D y—e¥+1
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Q29-2 | Easy - Ji~

Find the solution of the given differential equation satisfying the initial
condition: 3y’ = 3y, »(0) = —2
y = 3y, y(0) = —2: 1Ayl bpidl iy s G Lls Bl @aleall Jo a2gi

A y = _EEE.I: B y = SE—EJ‘

C y=—2"% D y=—3e**
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Q29-3 | Easy - J—

Find the solution of the given differential equation satisfying the initial
condition: ' = —3y,y(0) =5

y = =3y, y(0) = 5 :iladaul il Géay il &1 Gulas el dsleall o aagl
A'y=Be e B y=b5e
c y= -3 D y=—5e ™
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Q29-4 | Easy - J4~

Find the solution of the given differential equation satisfying the initial
condition: ' = —2y,y(0) = —6

y = —2y,y(0) = —6 s Al ol §day 51 U As el daleadl o a2gi
A y = _EE—ET B y = EE—EJ‘
c y=—2e7% D y=—6e*
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Q29-5 | Easy - J~

Find the solution of the given differential equation satisfying the initial
condition: 3y = 2y, y(1) = 2

y = 2y,y(l) =2 Al b il §iay 51 B Als el @aleall o a2gi
A y =251 B y=2e"

2(z—1)

€ y==¢ D y=2e""
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Q29-6 | Easy - Je-

Find the solution of the given differential equation satisfying the initial
condition: ' = —y,y(1) = 2

y = —y,y(l) =2 s el bl Gy il AUl LA LAUI dslaadl Jo angi
A y=2e =Y B y=2e"
C y=—2" D y=e "
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Idea 30: Find the general solution of separable differential equations of first
order.

WJuadll ALLS JJgill dsjall o ulalas Suslanl plall Jadl slagl

Q30-1 | Medium - 5 s

2
Solve the separable differential equation: y' = —:BEI""I
Y
o R o ” .
y = —e' 7 i Juadll dLlE)N duls il daleall o aogl
Y
- —ye ¥ —e ¥V = —2xe* — 2 ye ¥ +e ¥ =2zxe " +
2"+ C 2e * +C
C eV =40 D —ye¥V=-2zxe7"+C
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Q30-2 | Medium - b ¥

; p———
Solve the separable differential equation: ' = V/—y

rlne
—
r V19

1y sJuatil) alslai dulSLail dlslaall Jo asgl

aIn x
Asin'y=In|nz|+C B cos 'y=In|lnz|+C

1

C sin"y=hi|z|+C D tan 'y =In|lnz|+C
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Q30-3 | Medium - 5y

: cos &
Solve the separable differential equation: iy’ = —
sin y
, COSZ B actie ot P '
Y = — : dlsLal duluslaill disleall o aoqgl
sin y
A —cosy—=sinz+C B cosy=—sinz +C
C siny=cosz+C D —siny =cosx+C
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Q30-4 | Medium - k- &

Solve the separable differential equation: iy’ = x cos’ 1y

Y = xcos” Y rduadll AllEN GLSLEU &steall g5 aogi

1 1
A tanyr-ﬁm2+{? B cﬁty—ﬁ:’c!-i—ﬂ

I
C tany=2z"+C nsecy=§z2+c
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Q30-5 | Medium - = 5.

Solve the separable differential equation: y' = 7 _T_y >
T
T
y = : +y — ;Jundl) GULEI LBl dslaall Jo aogl
2
A y=Cy1+2? B 3= C(1+2%)
¢ y=Cln(l +z%) Dy=+v1+2:2+C
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Q30-6 | Medium - b s

e
Solve the separable differential equation: *y’ =
Ty + Y
2 &
e rJuadl) bl AuA i) dslaall o sogi
Ty +y
y® y
2 E::zln|3:-1-1| +C B E:1n|1.'-+1.---{j
- 5 . yz .
€ y*=2In|lz+1|+C DE—EInlml—-Cf
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