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Gl Ll ) Aliwll|
EOT 2025/2026 Term3 A ;I..J A0

‘ Find the antiderivative of a given function

2 bl 3ata) y
Blans Al d312a01 S sl

| Exercises (11-20) P329

- dwlw3l JolSl (puilgd

Basic Integration Rules

dolellg duwlwl aclgall daoisyleglllg dunsdl Jlgall
Basic & General Rules Exponential & Logarithmic Functions
fadx=ax+c mnt fexdx=ex+c |j
xn+1 -
fx"dx= +c,n#* -1 fe'xdx=-e‘x+c AL
nt+1i 2=

variable

faf(x) dx = aff(x) dx power
[(F@) £ g)dx = [ ) dxx [ gx) x

f%dx =In|x|+c¢c,x#0
f'(x)

dx =Inlf (@) +c _

y -1 N '7 f (x) Tln(x)
[rod=fo+e @35 o,
duiliall Jlga)l  oREEVET duwsall duiliall Jlgal

Trigonometric Functions

fsinxdx= —Ccosx+c

“Inverse Trigonometric Functions

- "N

VA
fcosxdx=sinx+c 1
2 i A A f dx=sin"lx+c
fsec xdx=tanx+c _(. J1=x8 //T
fcsczxdx=--cotx+c 1
f dx=tanlx+c
fsecxtanxdx=secx+c 1+ x2

fcscxcotxdx =—CSCX+C

ftanxdx = —In|cosx| + ¢

@the garden academy 0 ihe garden academy

1
Y

f__l__dx=sec‘1x+c
|x|Vxs -1

- — 4

'.-.-".l.-"r. thegardenacademy.net 0 D0971569174493




EOT 2025/2026 Term3
find the general antiderivative.

i;l.-a"il o) s
11. /(25inx+msx}dx

A)—2cosz +sinz +C
B)2cosz +sinz + C
C)—2cosz —sinz +C

D)2cosx —sinz + C

12. /[3cusx — sinx) dx

A) —3sinz —cosz + C
B)3sinxz —cosz + C
C)3sinz +cosz + C

D) -3sinz 4+ cosz + C

13. /25&::1!311: dx

A)2tanz + C
B)2secxz + C

C)sec’z +C

D) —-2secz + C

14./ 2 ix

1-x? A)dtan 'z +C
B)dcos 'z + C
C)4ln|v1l—z2|+C
D)4sin" 'z 4+ C

15. /5sec?xdr

A)Stanxz +C
B)5secxtanx + C

C)—-5tanz+C
D)gsec‘*m—}— C

@the_garden_academy o The garden academy @m.tlup rdenacademy.net 0 00971569174493
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EOT 2025/2026 Term3

COsS X

16. -

dx
sin’ x Adescxz +C

B)—4cotz + C
C)—4cscz+C
D)dsecxz + C

. /(3&-2}&: A)3e* —2+4C
B)3er — 224+ C
C)3e* +2x4+C

D) EIE—Z:::—I-C'

b | &2

y—

B)dz2 — 2¢* + C
C)22% +2* 4+ C
D)4 —2e*4+C

19. /(3 cosx — 1/x) dx

A)3sinz +In|z| +C
B)-3sinz —In|z| 4+ C
C)3sinz+z2+C

D)3sinz —Inl|z| + C

20. /(Zr"+sinx}dr A)21n|z| + cosz + C

B)2In|z| —cosz 4+ C
C)—2z2—-cosz+C
D)2z 2+ cosz+C

Wle Gl ha o] Lda o (T 38 (g (5.1 ) ABUa) (B () £ 5 (B Agliall Jlesall (e 12a S 28 22

@the_garden_academy o The garden academy @m.tlup rdenacademy.net 0 00971569174493
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EOT 2025/2026 Term3

2 Compute straightforward indefinite integrals Exercises (35-40) | i
In exercises 35-40, find the function f(x) satisfying the given do g i) 3as fx) Do) s 3540 L)) P
conditions. el

35. f'(x) = 3¢" +x,£(0) = 4

A f(z) =3 +32° +1
B) f(z) = 3e* + ;2% + 4
C) f(z) =3 +z* +4
D) f(z) = 3e* + 32°

36. f'(x) =4cosx, f(0) =3
A) f(z) = —4sinz + 3

B) f(z) = —4sinz — 3
C) f(z) = 4sinz + 3
D) f(z) = 4sinz

37. f"(x) = 1222 + 2¢5, £(0) = 2, f(0) = 3

A f(z) =z +2€* +3
B)f(z) =z +2" +2z+1
C) f(z) =4z +2¢* +1
D) f(z) =z +2* +1

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493

-




EOT 2025/2026 Term3
38. f"(x) = 202 + 2%, f(0) = —3,£(0) = 2

39. f'()=2+24,f(0)=2f(3) =2

20. f(t) =4+ 6t f(1) =3,f(-1) = =2

@the_garden_academy o The garden academy

A) f(z) = z° + 2e** — 5z

B) f(z) =2° + 1€ — 4z + 2
O f(z) =2+ 3* — 4z + 3
D) f(z) =2° +€* — 3z + 2

A) f(t) =33+t +6t+2
B) f(t) = 3t° +t* — 6t + 2
O f(t) =1+t —6t+2
D) f(t) =383 + 2 +2

Aft)=+2t2 -3t + 3
B f(t) =2t +22 +t—2
C) f(t) =t + 282 + 3t — 2
D) f(t) =8 +28 + 3t — 3

2

@m.thprdlnl:ldmy.nﬂ 0 00971569174493
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EOT 2025/2026 Term3

Use the sigma notation to compute basic summation.
Alagut agalpall S lazmge Faamall jay plicind

In exercises 9-18, use summation rules to compute the sum. Sl £ genmed) aclyd pasuw! 9—18 Gl 2

70 £ ponel!
9. Z(Si—- 1)
- A) 7454
B) 7525
C) 7385
D) 7175
-
10. Z(sf- 4)
=1
A3 (£52) — 4(45)
B)3 (‘“;5 ) — 4(45)
C) 3 (45[245}) 4
D)3 (45;&:) 45

11. §(4-F)

A) 4(40) — .m[-musm

40(41)(81)
B4 — XL

C) 4(40) — Z)EU
D) 4(40) — ‘“"‘"”H”

50
12. ) 8-1)
=1

A) 8(50) — X2
B}B S 5{15251)

C) 8(50) — 222
D) 8(50) — 50

@the_garden_academy ﬁ The garden academy @m thegardenacademy.net 0 00971569174493
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EOT 2025/2026 Term3
Extra questions: 4l aliu

Find :
1) Yi,3Bi—-10)

2) Trs(4-30)

A) —3n;+5n
B) —3n2-1-25n+23
C) —3n24-25n+5[l
D) —3n2+25n—23
3) YXEi(Bi*—10)
A) 3 (n{n+1}|ﬁ{2n+1)) 10
)3 (252 ) — 10n
03 (%) — 10n
D)3 ((2etintl) ) _ 10m

@the_garden_academy o The garden academy @m.tlup rdenacademy.net 0 00971569174493
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EOT 2025/2026 Term3

i Understand the notion of a definite integral

DEFINITION 4.1
For any function [ defined on [a, b], the definite integral of f from a to b is

b "
f fl) dx = lim Z flc,) Ax,
a =1

whenever the limit exists and is the same for every choice of evaluation points,
€1, €3 «+ vy G When the limit exists, we say that f is integrable on [a, b].

. Undertandthenctionofadefiniteintegral
Sydeall LN 5ggia S Lhatl
|

L

4.1 )
sa b 1@ e [ ) agamd) JalSad) 5%, [0, B] Lo aazas f o g
b n
[ foix= lim 3 fic) ax
o =1

i % Leaie . Gy . €2 € pall bl o slas) JS) e oVl L)) Siasd e
8, b] Jle JolSalt alld [ 5 Jsm il

il 5l e 7 aladL [21 5] 5yl e f(;n) intall Jiad daliodl dlasy daniiedl el 4 jhall Akl g A p dad 20a

Al el

PRI ot ) & pane Algd (S L L 3 gaae JalS5 g

1)
Identify Az and the right endpoint z; used to find the area under the curve f(z) on the interval
2, 5] using n subintervals.
A) Az = %,:c,- =2+ %
By Az = %, T = % |
Az =2,z;=2+2
DAz =2z, =5+ 3
Which definite integral is equivalent to the following limit of a Riemann sum?
2) mn . 3 4
lim (1 -+ ) — 2| —
n—o00 n

1=1

A) ff(m — 2)dz
B) L (z° — 2)dz
C)f (z° — 2)dz
D) fl (1+z)3 — 2)dz

sl gl L il s ) gl Akgi 5300 b [ (522 4 1) 2500 S oo e

Express the definite integral fﬂz (5I2 + 1)dz as a limit of Riemann sums using right endpoints.

A) Bty oo Y20 4 5(%)2+1)§
3)  B)limnoo Y1y (5(3) 2+l)%
O limy o0 Y7, (5 (2)* +1) L
D)l 00, ) oot %) )%

@the_garden_academy ﬁ The garden academy

@mthprﬂ:nl:lﬂmnﬂ 0 00971569174493

——a W W




EOT 2025/2026 Term3

You

What is the exact area under the curve if its Riemann sum simplifies to the expression below?

A) 23
B) 15
C) 31
D) 19

olial il J s paladl Glas ) sene Jasadd 23131 sl Jiul d0dal dalid) 4 L

1
R, =154 2n-+1)

n

Given the limit below representing an area, identify the corresponding function f(z) and the

interval [a, b].

5)

A) f(z) = vz on 3,8

B) f(z) = +/z on [0, 5]

C) f(z) =v/3+zon|3,8]
D) f(z) = v/3zon |0, 5]

:[a, b] 55l g f(2) ALl Aol das dabioe Jias 3l g oliol gl e Bl

Which expression correctly represents the Left Riemann sum for the function f(z) = 2z on the

interval [1,4]?
AT, 2 (1 - ﬂ‘;—ll) 3

mn
B) Y & ,2(1+%)3
OXia2(*5) 5

n

6)

D, 2 (1+4E0) 4

@the_garden_academy o The garden academy

¢[1,4] s 8 e f(z) = 22 WD 1) et 5 € e i JS5 Jins A0 H0lidll

@m.thprd:nl:ldmy.nﬂ 0 00971569174493
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EOT 2025/2026 Term3

2 Leam the properties of definite integrals.

spaalt LT oltas Je Chath

You o
Tube

Exercises (37-38) -‘ P356

In exercises 37 and 38, assume that fl?'ftr} dx=3 and Lag{x}dx= —z,fff{x) dx =3 5 L.._,: 384 37 (e o) 2
/;’ glx) dx = =2 and find

3 3
37. (a) / ) + g dx b) / 2 () - g()] dx
1 1

3 3
8.6 [Vo-golee O [ gt -3l
1

..L.:!:_!I

(dasra ASi) dad gl Al AL

Extra: Given that [° f(x)dx =4 , [ g(x)dx = —10, [° 2h(x)dx =6 , Find the following

1) 0,52~ 4g(0)dx

2) [ (5h(x) — 7)dx

@the_garden_academy

ﬁ The garden academy

A) 42
B) 48
C) —38
D) —42
A) —20
B) —2
C)8

D) —22

@m.thtprdenlﬂdmy.nﬂ 0 00971569174493
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EOT 2025/2026 Term3
3) [° (59(x) + 2x)dx

4) [ *(g(x) + 4f (x))dx

A) —6
B) 6

C) 26
D) —26

-2 _g(x)—4f(x
5) _[3 (g( 13f( ))dx

IA) 2
B) —2
C) 4
D) —4

Extra: given that f;(f (x) + 3x%)dx = 24 find ff 4f(x)dx

A) 12
B) —12
C)24
D) —24

@the_garden_academy o The garden academy @m.tlup rdenacademy.net 0 00971569174493
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EOT 2025/2026 Term3

Find the area under a curve on a given interval using Riemann sums
Aty puabons Uil dilhe BA8 Je Al (somiall Coond dlaaall Soml

In exercises 49-52, use a geometric formula to compute the
integral. el dwaigd) oledd) pasuw! 49—52 o, lead) S8

A LST]

2
49. / 3xdx
0

3 (A
6 (B
12 (C
9(D

4
50. / 2x dx
1

16 (A
30 (B
8(C
15(D

2
51. / V4 —x2dx
0

27 (A
47 (B

_QT,, (B
7l (C
97 (D

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493
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EOT 2025/2026 Term3

— Apply the integral Mean Value Theorem.
7 I - ki Exercises (33-34) P356

In exercises 33 and 34, find a value of c that satisfies the con- 4 i isvcs Gasa o) € aed o> 349 33 oo el O
clusion of the Integral Mean Value Theorem. ' JolS) B dawgayd) PR |

2
33. / 3x* dx (= 8)
0

0
[
TS
[
© >

0 0
|
2| D00y | s
—
O

0
|

®
O

1
34. /(xz—lr)dr{z g)

1

— 2‘f(ﬂn

c=1+%§(3
1

C_E(C

c —;(D

Extra exercise:
If the result of the integration is not given Jalsil) dasii glac) aly ol 13}

f; e3*. dx

@the_garden_academy ﬁ The garden academy @m.thtp rdenacademy.net 0 00971569174493
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Leamn the Fundamental Theorem of Calculsu (Part 1) and use it to compute various definite integrals

In exercises 1-18, use Part I of the Fundamental Theorem to fl¥) s da2)) e Ja¥) 5 5amd) pasvew! 1=18 (L) E""

compute each integral exactly. Aoy JolS5 S ol

1. -/DI{ZT—S)dI

A) —2
B) 2

C) —10
D) 10

2. [ (*—2)dx

A)3
B) 15
C) -3
D) 27

1
3. / (o + 2%) dx
-]

A0

B) 2.5
C)5

D) —2.5

2
4, / ( +3x = 1) dx
0

A) 8
B) 10
C) 14
D)4

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493
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EOT 2025/2026 Term3

5 [(x\/h %)dx

1
7. / (67 + 4) dx
0

- [(535)e

e il o daalf e o} (Al 9B g (5.1 (u ) ABUad) (B Gl 7 (A Aguldial) Jilsall (s 12a jaS 238 22

@the_garden_academy o The garden academy

A Z +3In4
B) 2 — 3In4
C) % +3In4
D)% +31n4
A) 5

B) 7

3

D) —5

A) 6 — 2e
B)4 — 2e?
C)6+2e*
D) —2e73 + 2
A)—3 —e?
B)—5—e?
C)3—e?
D)—4—e?

@m.thprdlnl:ldmy.nﬂ 0 00971569174493
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EOT 2025/2026 Term3

Learn the Fundamental Theorem of Calculsu (Part 1) and use it to compute derivatives of functions defined as definite integrals

AgPUiz Sty Bagdoea NAKIS Byma N9 e yhudaiy Jaly ootz 3N Gk 3N Dopliah o iy

In exercises 1-18, use Part I of the Fundamental Theorem to dar L) G i) o S B! 5 30! padiew! 1—18 G ,lad) o
compute each integral exactly.

1/2

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493
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EOT 2025/2026 Term3

find the derivative f’(x). S aaniid) oo

25. f(x) = / (> =3t +2)dt
0

flg(x).g'(x)

—f(g(x).g'(x)

f(h(x)).h' (x) - f(g(x).9'(x)

26. f(x) = /; I{t2—3f—4) dt

2
27. f(x) = / (e +1)dt
0

2
28. f(;r)=/ sec I df

@the_garden_academy 6 The garden academy @m.theg: rdenacademy.net 0 00971569174493
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EOT 2025/2026 Term3

Extra exercises:

Find f'(x):

1) F(x) = [z sin3(4t)dt

2) F(x) = f::;@ 32 + 10 dt

3) F(x) = f::\/StZ + 10 dt

a) F(x) = [, " tan(-t) dt

@the_garden_academy ﬁ The garden academy

A) 3sin’(12z)
B) sin®(12z)

C) 3sin®(4z)

D) —3sin’(12z)

A) —24/3(Inz)? + 10
B) 24/3(Inz)? + 10
C) —4/3(Inz)2 + 10
D) —>v/3z2 + 10

A) 4z+/328 + 10 — 74/147z% + 10
B)zv/3z8 + 10 — Tzv/147z2 + 10
C)dx3/3x8 + 10 + 74/14722 + 10
D)4z’ v3zt + 10 — 74/21z + 10

A) cos(z) tan(sin x)
B) tan(sin x)
C) — cos(z) tan(sin )

D) sin(z) tan(sin )

@m.thiprdenl:ldmy.nﬂ 0 00971569174493
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EOT 2025/2026 Term3

In exercises 39-42, find an equation of the tangent line at the  xJ slass ded e wleed) olas o> 39—42 Ll o

given value of x. 2
X
39. y= sin V2 +x2dt,x=0
0

y=mnx(A

40. y=/ In(# + 2t +2) dt,x = =1
4

y=x+1(A
y=0(B
y=2—1(C
y=In(2)-(z+1)D

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493
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EOT 2025/2026 Term3

41. y= / cos(zt’) dt, x = 2
2

y=x+ 2(A

y=—-x+2(B

y=x—2(C

y=2x—4(D

42, y=/ﬂxa"z*ldt,x=0

y==ax(A
y=ex(B
y=e(C
y:%a:(D

@the_garden_academy ﬁ The garden academy @m.thrprdun:ﬂdmy.nn 0 0D0971569174493




EOT 2025/2026 Term3

Extra questions:
find an equation of the tangent line at the given value of x. .xJ dlass ded vic wleed) dolas oo

= 1
1) y=/J, —dtatx =2

=T ]a
y=zz— £ (B
y=3:z+:(C
y=x—2(D
2) y=[,In(t)dt at x=0
y=—a(A
y=2x(B
y=0(C
y=—e-zx(D

@the_garden_academy o The garden academy @m.tlup rdenacademy.net 0 00971569174493
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EOT 2025/2026 Term3

S oY vgaly JaSEH Aoyl sl

You I o
Tube

Exercises (5-14) \ P376

evaluate the indicated integral.

5. /r3vﬁ+31r

6. / V1 + 10x dx

T. / sSin x d_r
\/cosx

@the_garden_academy ﬁ The garden academy

Dgangd) yui JolSU) Aot o>

A 2(zt+3)32+C
B) ;(z* +3)*2+C
C):z'(z* +3)*2+C
D) :(z* +3)*2+C

A) 2(1+10z)*2+C
B) :+ (1 + 10z)*2 + C
C) +(1+10z)Y/2+C
D) (1 + 10z)** + C

A)24/cosz + C

B)—WQTI+C
C) —24/cosxz + C
D) —2cos®2z + C

@m.thtprdenlﬂdmy.nﬂ 0 00971569174493
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8. /sinaxcnsrdr

9. /1‘2 cos P dt

10. /sinf{cﬂst+3)3“dt

@the_garden_academy o The garden academy

A) isin‘z +C
B)%sin:ia:—-c
('.‘.)—E1 cosiz + C

D) % sin® z cos? z + C

A) — 3 sin(t?) + C
B) 3sin(t’) + C
C) :t*sin(t®) + C
D) 3 sin(t’) + C

A)—2(cost +3)/4+C
B) 7(cost +3)"/4+C
C) —3(cost +3)"/4 +C
D) Z(cost + 3)¥"+C

@m.thprd:nl:ldmy.nﬂ 0 00971569174493
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11. / xe iy

12. /e’ve’+4dx

@the_garden_academy o The garden academy

A)s(e*+4) 12+ C
B)2(e* +4)%2+C
C)3(e*+4)**+C
D) 2e%(e®* +4)%2 + C

A)%—eﬁ—[—C'
B)eV: + C
C) vVzeV® + C
D)2eV® + C

A)sin(1/z) + C

B) —cos(1l/z) + C
C) —sin(1/z) + C
D) :sin(1/z) + C

@m.thprd:nl:ldmy.nﬂ 0 00971569174493
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A) t tan (%) + C
B) ; tan '(z®) + C
C)3tan!(z®) + C
D)3 In(1+2°) + C

x°
(b) /‘1+;>:'E s

A):In(1+2°%+C
B) : tan !(2%) + C

C);In(1+2% +C
D)6In(1 + 2% + C

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493
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26. (a) / 3\/; dx

1423

A) Ltan 1(2%?) + C
B)2tan !(z%2) 4+ C
C) 2tan '(z*?) + C

D)3tan !(z?) + C

A)2In(1+2°)+C
B) 2 tan '(2%?) + C
C):tan ' (z°)+ C
D) £ tan !(z°/?) + C

@the_garden_academy ﬁ The garden academy @m.tluprdun:ndmy.nﬂ 0 00971569174493
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2
er
35. d
/0- 1+ e%x %

A) ;In(1 + e*) — 7 In(2)
B) T — tan '(e*)

C)tan '(e?) — %
D) tan ! (e?)

@the_garden_academy ﬁ The garden academy @m.thrprdun:ﬂdmy.nn 0 0D0971569174493
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Find the area between two curves using definite integrations
sdonall | LaBEN sllsaly casionds f Bygeamall dilaiall dalies Sl

In exercises 5-12, sketch and find the area of the region deter- ! dadaid) d>luvs asg pu ! D—12 o led) B
mined by the intersections of the curves. wliovied) Wlablas Lasiss

5. y=x-1Ly=7-x

f;‘;(s — 22%)dz (A
[, (2z* — 8)dxz (B
[7,(8 — 2z%)dz (C
[%,(6 — 22%)dz (D

6. yzxz—l,yzéxz

f 2(1 2% )dz (A
g V/—(1 - —mz)da: (B
f—f( :i':2 —1)dz (C
f_ — 1)dz (D

@the_garden_academy ﬁ The garden academy @m.thtp rdenacademy.net 0 00971569174493
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7. Y=2,§=38+2

f;(-z3 + 3z + 2)dz (A
fﬁz(—m‘? + 3z + 2)dz (B
J (2% + 3z + 2)dz (C

f_zl(;t:a — 3z — 2)dz (D

8. y=Vxy=2

[, (@ — Vz)dz (A
Ji (@ — z)dz (B
J, (Vz — 2?)dz(c
fil1(\/_ = 3’2)‘1"7 (D

@the_garden_academy ﬁ The garden academy @m.tluprdun:ndmy.nﬂ 0 00971569174493
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Compute the area of a region using definite integration with y as a variable x - (19-24)

X OF gt ¥ dusglany 3aiocs  |oB3S ddlaia do>las Slacl

In exercises 19-26, sketch and find the area of the region dadaied) dxlass ooy py) (1926 (L) 2
bounded by the given curves. Choose the variable of integra- JolBJ) e s slaad) Gliovidd) o 8 gase] ]
tion so that the area is written as a single integral. Verify your <bbla] (o 3ad aaly JolSiS dolugd] LES o5 oo
answers to exercises 19-21 with a basic geometric area formula. b)) s ddes plasaul 1921 Gojled) Gle
e B

19. y=x,y=2-x,y=0

20. y=x,y=2,y=6—-x,y=0

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493
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2. x=yx=—-yx=1

2. x=3yx=2+y"
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23. j=2xlE>0y=3—-x=0

2. x=i =4

@the_garden_academy ﬁ The garden academy @m.thtprdlnlﬂdlmy.nﬂ @ 00971569174493
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Find the volume of a solid of revolution by using he method of washers

alalodl dido ARl gles mudls Jao dakala Oss (0 PG Bams paams e Sl

25. Let R be the region bounded by y = 4 — 2x, the x-axis and sonodly y=4—2x dda g d35a]) dnlan )] o2 R 553.25
the y-axis. Compute the volume of the solid formed by re- R ul193 o0 035 (s3)) plind) g ] Y Hanadly x

volving R about the given line. 53] pazudl | Jo
(a) the y-axis (b) the x-axis () y=4 y=4(c) x 9ol (b) ¥y j5=ut (@)
(d) y=—4 () x=2 (f) x=-2 x=-2(f) x=2(e) y=-4(d)
%
4
R
|
2
y
F 9
4
R
o
2
Y
F
4
R
|t
2
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__GRRDEN
RCRDEMY

EOT 2025/2026 Term3

iy
F
4
R
e
2
Yy
F Y
4
R
ol
2
£
'
4
4
ol
2
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26. Let R be the region bounded by y = x* and y = 4. Compute

.y=43 y=I2 iJn..ulg.t Eégda.cjl aalas gl ,,_,..uRdS:.J.ZG

the volume of the solid formed by revolving R about the eaiwsdl Jo=> R 0li53 0 0355 3] plin]) o> i

given line.

(a) y=4
(d) y=-2

@the_garden_academy ﬁ The garden academy

(b) the y-axis
e} x=12

(c) y=6
(f) x=—4

STLRSEL

y=6(c)y ;5= (b) y=4(a)
x=-4(f) y=-2(e) y=-4(d

i | |

—p

-3 -2 -1

1 | 1

-3 -2 -1

} —p

i | i

-3 -2 -1

| —p

@m.thprdlnl:ldmy.nﬂ 0 00971569174493
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>

—»a
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In exercises 17-20, compute the volume of the solid formed by o 035 M) pigd) pons i) 1720 L)) B

revolving the given region about the given line. 385 ed) pudtised! Joor 3,95 0e)) dadace) ) 59
17. Region bounded by y = 2 —x, y = 0 and x = 0 about (a) the Jo> x=0 5 y=2-xy =0 ddauly ss9a5) dnlai .17
x-axis; (b) y =3 y=3(b) :x ,s=l (@)

T

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493
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18. Region bounded by y = x2, y = 4 — x? about (a) the x-axis; (a) Jo> y=22y=4—22 adalg 5350>s)) dnla:)) .18
(b)y =4 y=4(b) x 4=

@the_garden_academy 0 The garden academy @m.thp rdenacademy.net 0 00971569174493
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19. Region bounded by y = ﬁ,y= 2 and x = 0 about (a) the (2) Js>= x=0 4 ¥y= VX ¥ =2 ilaiily 3390l anlazJl.19
y-axis; (b) x =4 y=4(b) .y e

@the_garden_academy ﬁ The garden academy @m.tluprdun:ndmy.nﬂ 0 00971569174493
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20. Region bounded by y = x? and x = iy? about (a) the y-axis; (@) Jo= X=J° 5 Y=2° dlauly; 5psnsd] dnlaiel) 20

b)x=1 x=1 (b) sy ,e>ul)

@the_garden_academy 0 The garden academy @m thegardenacademy.net 0 00971569174493
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Find arc length in a given interval using definite integration
adonalt LBl alaiddy Blans BAD 4 Blans Ay aoia (e ead Jalbo dlowt

In exercises 15-22, set up the integral for arc length and then 33 @ ovied! Jodo JolSS ps 1522 () Led) 2
approximate the integral with a numerical method. Adde Ay plasvwl JelSU)

17. y=cosx,0<x <=

A) [ V1 + cos? zd
B) i V/1+ sin® zdz
C) [, (1 + sin® z)dz

D) fﬂﬂ v/ 1 — sin? zdz

18. y=Inx,1<x<3

A [1(1+ L)da
B) [ /1~ Lde
C) f13 \/1 - ;lgda:
D) [} /1+ Lda

19. y=/ usinudu 0 <x<nm
0

A) fﬂ“ V1 + zsinzdz

B) fnﬂ V1 — z2sin? zdz
C) f;]ﬂ \/ 1 + x2 sin® zdz
D) fnﬂ V1 + z2 cos? zdx

X
20- y=/ e'sinudu,0<x<nx
0

A) fﬂﬂ V1 — e 22 sin® zdx
B) [, V1 + e 2 sin® zdz
C) [, V1+ e 2% cos® zdx
D) fuﬂ V1 + e~ sin’ zdz

@the_garden_academy 6 The garden academy @m.thig: rdenacademy.net 0 00971569174493




In exercises 29-36, set up the integral for the surface area of (o ELJ) pdad) &l JolS) s 2936 ([ led) 2
the surface of revolution and approximate the integral with a Agdae dilo alasaul JelSul 38y o9

numerical method.

32. y= v —4x, -2 < x < 0, revolved about the x-axis

A) f02 2m(3z* — 4)4/1 + (2% — 4z)%dz
B) f 2?r:1:\/ 1+ (322 — 4)2%dz

o) [, n(a® — 4z)2\/1 + (322 — 4)2dz
D) [*, 271'(:1':3 — 42)\/1 + (322 — 4)%dx

33. y=¢,0<x <1, revolved about the x-axis

A) f 2me’®\/1 + e*dzx
B) fﬂ 2mwe®/1 + e2tdx
C) f 2wz 1 + e2*dx
D) fﬂ me2*dr

34. y=Inx,1 <x <2, revolved about the x-axis

A ) 71'(111:1:)2\/1 + Sdz
B) ff 2':1':1:\/1 ;2d11:

C) ff 2?1'111:1:\/1 + Sdz
D) ff orIlnzv1 + In® zdz

@the_garden_academy 6 The garden academy @m thegardenacademy.net 0 00971569174493
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35. y=cosx, 0 <x < x/2, revolved about the x-axis

A) f;ﬂ 27 sin /1 + cos? zdzx
B) f;ﬂ T COS> :c\/l + sin® zdz
C) qu/2 27 COS :c\/l + sin® zdzx
D) [7/? 2 cos zv/1 — sin® zdz

36. y= s/.l_', 1 < x < 2, revolved about the x-axis

A) [ 27y/z/1+ zda
B) flz 21r\/;1_:\/1 + 3-dz
C) ff ?rm\/l + édm

D) [y 27z, /1+ 5da

@the_garden_academy 0 The garden academy @m.thp rdenacademy.net 0 00971569174493
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solve physical problems involving velocity.
Agaiali e d e dish Coligehs Jiaws J>

In exercises 5-56, ignore air resistance. elagd) daglie Jalos 5—56 (p,lead) B
5. A diver drops from 30 ft above the water (about the height diace E'—h-'u” clod) 390 301t glay,) o pullaé danuy 5
of an Olympic platform dive). What is the diver’s velocity at celladll 2iac ) Ee coall Ly AGa 30 duailh derela¥) yudail)

impact? ":'Pl..l_in.unfll alssJ

A) -30.0 ft/s
B) -60.0 ft/s
C)-15.0 ft/s
D) -43.8 ft/s

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493
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6. A diver drops from 120 ft above the water (about the height duais ﬁLb.'a;” elod) 390 1201t glas ) oo ullae ha., .6
of divers at the Acapulco Cliff Diving competition). Whatis (L a5 aws Acapulco Cliff Diving aslus 2 julasl!

the diver’s velocity at impact? falab o) das) jullasl) E.,g;g.:...J'l-E.:,...uﬁ Lo

A) -120.0 ft/s
B) -87.6 ft/s
C)-64.0 ft/s
D) -43.8 ft/s

@the_garden_academy ﬁ The garden academy
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7. Compare the impact velocities of objects falling from 120 ft adasl]! PL‘""‘w pladasyl “J“‘" gl Sle il UJL"

(exercise 5), 120 ft (exercise 6) and 3000 ft (example 5.6). If 3000 ft , _(5 us.rﬂl 120 ft 5 (5 o ,3) 30ft glas,) (yo
height is increased by a factor of /1, by what factor does the 5 Jole b 7 ojlazs Jolay glas ;¥ o5 15) (5.6 JL*-“}
impact velocity increase? Tpladan¥) ddasd dgais)l dc )

A)Vh

B) h
C) h*
D) 2h

@the_garden_academy ﬁ The garden academy @m thegardenacademy.net 0 00971569174493
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2 Solve problems on projectiles
wtbsliall > Jo dpdal Jilaws J>

17. Anobjectislaunched at angle # = 7/3 radians from the hor-
izontal with an initial speed of 98 m/s. Determine the time
of flight and the horizontal range. Compare to example 5.4.

ic o go 39Y) o bs), 0 =7/3 &9l Lo puaxr @l .17
2o ol .95.35’1 oy aali)l o) 33> 98 m/s aslazyl
5.4 JLJ

Time of flight: @i a3 | Horizontal range: &Y) 2l

>

A) Time of flight: 104/3 s, Horizontal range: 848.7 m
B) Time of flight: 10 s, Horizontal range: 490.0 m
C) Time of flight: 20 s, Horizontal range: 980.0 m

D) Time of flight: 54/3 s, Horizontal range: 424.3 m

CE

18. Find the time of flight and horizontal range of an object &= 30° &l alla) muas ,:,.*aﬁ'ifl ielly @alsall oy oo .18
launched at angle 30° with initial speed 40 m/s. Repeat with 60° a5)5 po acleal) 5,5 A0M/s aslazy) de
an angle of 60°.

A) For 30°: Time =7.07 s, Range = 141.34 m |
B) For 30°: Time = 4.08 s, Range = 141.34 m |
C) For 30°: Time = 2.04 s, Range = 70.67 m |
D) For 30°: Time = 4.08 s, Range = 282.68 m

For 60°: Time = 4.08 s, Range = 141.34 m
For 60°: Time = 707 s, Range = 141.34 m
For 60°: Time = 3.53 s, Range = 70.67 m

| For 60°: Time = 7.07 s, Range = 282.68 m

@the_garden_academy 6 The garden academy @m.thig: rdenacademy.net 0 00971569174493
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Y
dgd O f
19. Repeat example 5.5 with an initial angle of 6°. By trial and  l.s1y & ) alasawl 6° aslas) &5 ge 5.5 Jo) 5,5 .19

error, find the smallest and largest angles for which the Jlap¥ diey asie GaSai asgly oSNy yhual oo
serve will be in.

EOT 2025/2026 Term3

20. Repeat example 5.5 with an initial speed of 170 ft/s. By trial =~ &) alasaul 170 ft/s aslas) ac ,w e 5.5 JLW) 5,5 .20
and error, find the smallest and largest initial speeds for 4w, laaie (oS &dlan) dc ,w ,Sly an) o= Uasdl,
which the serve will be in. JLws¥)
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Learn the notion of integration by parts.
523 Ja Syl Jo e Byaih

evaluate the integrals. : .

1. /rcnsxdx

A)xcosz +sinx + C
B)zsinz —cosz + C
C) % sinz + C

D)xsinz + cosz + C

2. /xsinfh’dx

A) %a: cos dx — f(% cos 4z)dz
B) —izsindz — [(—3 sindz)dz

C) —izcosdz — [(—; cosdz)dz

D) —z cos4z — [(— cos4z)dz

3. /xghdx

A) %mez" = %62‘” +C
B) ze®* — e** + C

C) ;ze** + 2e* + C
D) %:cez“’ — %62“’ +C

4. /rlnxdx

A) sz’ Ilnz — [ 12%(3)

B)z’Inz — [2*(1)dz

C)3z°lnz + [ 32%(1)dz
I 17 /1

D) §azlna:—f§a:(;)da:

3

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493
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Use integration by parts to compute definite and indefinite integrals
el Jolah diyls slasaly de gina Bogia kg Bagtons YLK slaul

evaluate the integrals. NETD' Y LA | RO R —
1
19. / x sin 2x dx
0

A).fl,sin2— %0052

B) >sin2+ s cos?2

0 %

151112— ~2~cos2

D)—%sinZ — %cos2

20. / 2xcos xdx
0

N Vg m
A) z° sm:n‘qr— : 2 cos zdzx

B) 2z cosz|. — fﬂﬂ 2 cos zdzx

C) 2z sin x # 4- f0ﬂ2sin:rd:c

D)2z sinzx g — fﬂﬂ 2 sin zdzx

1
21. / x% cos mx dx
0

@the_garden_academy ﬁ The garden academy @m.thtp rdenacademy.net 0 00971569174493
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1
22, / x2e¥dx
0

10
23. / In 2x dx
1

2
24, / xInxdx
1

@the_garden_academy 0 The garden academy

A 1112:c| — “‘% )dz
B)a:1n2:1: — 1 :t:( )dz
C)a:ln2:r: f z(1)dz
D):J::1112::t:1 = $(2)d$
Aln2 — 3
B)2In2 — 3
C)4In2 -1
D)2In2 + 3

@m thegardenacademy.net 0 00971569 IT# 493
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Integrate functions of the form sin®n{x) cos*m(x)
sinAmix) cosAn(x) disay Jias MBS sl

evaluate the integrals. e Mals) At b

n/4
3. / cos 2x sin® 2x dx
0

A)—1/8
B)1/4
C)1/8
D)1/2

/3
4. / cos® 3xsin® 3x dx
= /4

A)1/72
B) —1/24
C)1/24
D) —1/72

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493

——a W W




EOT 2025/2026 Term3

x/2
5. / cos? x sin x dx
0

0

6. cos® x sin x dx
—x /2

@the_garden_academy ﬁ The garden academy

A)1/2
B)2/3
C)-1/3
D)1/3

A —1/2
B)1/4
C)1/2
D) —1/4
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Integrate trigonometric functions using the substitution x=a sin(y)
=2 sinfy) Joaah sl b, adkia Jigs CLaES sl

evaluate the integrals. o Me S A _1.__,,.-
23. x dx
V16 — x2
8sin™! (%) — == 4 C'(A

—3(z* +18)v/9— 22+ C(A
s(z?+18)v9—z2+C (B
—3(z2 —18)v/9—22+C(C
—1(2*+9)V9—-22+C D

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493
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2
25. / V4 —x2 dx
0

Evaluate the integral:

Jalil) dad aa
3) :
T
b) 2
c) @
d 2m
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26. dx

Evaluate the integral:
a) 2—+3

b) 2++3

) —2++3

d -2-+3
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2 - . 1 ' - i .
Sla b 1Y declaldls dlay polk Psdad ) gl 18
5 [ Vicea (nogration o sl ) ey oy 122 sy 55 3 i
A foaea Ad) aa dla il g (5 O LAY CiliAS 38 Ulal g Jadl i glad Jghal § s

Evaluate the integral:
Jalil) da® 2a
a) & -
4
mw
b) =
c) =«
d) 2m

Evaluate the integral:
a) 2—-+3

b) 2++3

) —2++3

d —2-+3

— W o WE
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x dx
2-9

28. fr"'\/xl-—l dx

@the_garden_academy ﬁ The garden academy

Which substitution can be
used to evaluate the integral:

Jalsil) 128 Jad o DU (i gl A La

a) x=3tan(0)

b) x = 3sec(0)

c) x=3sin(0)

d) x = 3sec(0)tan(0)

Evaluate the integral:
Jalsill dad 2

5 3
a) (- Dr+3(2-1Dz+c

| T = L =2

b) E(x —1}1—5(:;: i U
1 3

) (-5 +;(-Di+c

1 2 5 1 v A
d) E(x —1)2—5(1: —1)3 +c¢

@m.thiprdml:ldmy.nﬂ 0 00971569174493
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29./ 2 i
Vxi-4

30./ X dx
V-4

@the_garden_academy 0 The garden academy

Evaluate the integral:

JalSil) dod aa
d
a) sec'lii) +c

b) %sec‘l('%) +c

c) Inlx+vVx?—4|+c
d) 2In|x+Vx?—-4|+c

Evaluate the integral:

Jalstl) dad 2a
a) sac‘l(%) +c
b) Vvx2—4+c

c) In|vx?—4|+c
d) 2In|x+VxZ—-4|+c

@m.thlprdenl:ldmy.nﬂ 0 00971569174493
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In exercises 1-20, find the partial fractions decomposition and #'atlg &5 o) jeuuSI) 2LSa5 o> 120 o)L u-"

an antiderivative. If you have a CAS available, use it to check

your answer.
x—>5
1.
x2 =1

@the_garden_academy

ﬁ The garden academy

e Gasol) asasa ol [L—. CAS cLiuJ s Iji' A.J.-a'ﬂ'

2l

CSI AW Allaly Jte a4 Ay gliaadl ALY area tadigals
A Al Je Al Ly AU o cSaall (e

a)2lnjz —1
b)3lnjz —1
c)3dln|z -1

+31n
—2In
+ 2In

T +1
r+1
r+1

+C
+C

+C

d—2ln|z—-1]+3njz+1|+C

a)3In
b)2In
c)51n
d)2In

x— 2
T — 2
T — 2
T — 2

+ 21n
—3In
—21n
+ 31n

@mthprﬂemuﬂmnﬂ 0 00971569174493
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bx
o X2—x—2
a)dln|z — 2|+ 2Injz+ 1|+ C
b)2In|z - 2|+4In|z+ 1|+ C
c)6ln|z—2|+In|jz+1|+C
d4ln|z — 2| —2ln|z+ 1|+ C
3x
% x2—-3x—4

a)—?]n|m—4|+%ln|m+l\+0
b)3ln|z — 4|+ tIn|z+ 1|+ C
c)%]n\m—4[—§ln\m+1\+0

d)g-lu[m—4]+§lu\m+l|+0

@the_garden_academy ﬁ The garden academy @m.tluprdun:ndmy.nﬂ 0 00971569174493
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—x+5

S —x2 -2

3x+ 8

" x3 4 5x2 + 6x

@the_garden_academy o The garden academy

In|z| — 2In|z — 2|+ 2In|z + 1] -
z|+3In|z—2|+2n|z+1
In|z| — iIn|z — 2|+ 2In|z+ 1|+ C
z|+2ln|z - 2|+ sIn|z+1
a)zln|z|—Injz+2|— 3Injz+ 3|+ C
b)%lna:——lna:+2 z+3+C
c)gln|z|+In |z + 2|+ z+3|+C
d—ilnjz| —Injz+2|—:ln|z+3|+C

@m.thprdlnl:ldmy.nﬂ 0 00971569174493
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find the partial fractions decomposition and an antiderivative. ilo¥l dladly 4o ) [eudd) SLSS oo )Llﬁ 4813 4

Tx—1
x2-6x+9

1)

2x—7
x2-6x+9

2)
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ntegrate rational functions using partial fractions in different cases

Exercises (37-40) P516
Adlries SV (3 Adioell jeuaSl Ao sl duuad Jig SIS 3w I

37. In this exercise, we find the partial fractions decomposition

4x* + 2

. The form for the decomposition is

4x*+2 _ Ax+B + &x+D
FP+1F 241 @241)
Multiplying through by (x* + 1), we get

X +2=(Ax+B(x*+1)+Cx+D
= A + B +Ax+B+Cx+D

As in example 4.5, we match up coefficients of like powers
of x. For ¥, we have 0 = A. For x?, we have 4 = B. Match
the coefficients of x and the constants to finish the de-
composition.

In exercises 38-40, find the partial fractions decomposition.

(Refer to exercise 37.)
¥ +2
38. (x2 4+ 1)2
o T r—2
z24+1 ' (z%41)? (A
z Y-
241 + (22+1)2 (B
1 z+2
Za T (z2+1)? (C
Z 1 —+2 (D
2241 ' (z2+41)?2
2
39 4+ 3

S (2 +x+1)2

4 4r—1 (A
z2+z+1 ' (z¥+z+1)?

4z 3 (B
z’+z+1 (22 +2+1)2

2 —2+3 (C
:::2+4m+1 (EEEJ’%)E
2 +z+1 2 (z24+z+1)2 (D

——a W W
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A
(x2 +4)°

40.

L x+8 4r—16
1 2244 T (2Z+4)? (A
244 ' (224+4)?
z—8 —4x+16
x2+4 + (:1:2—1-4{2 (C

- 8 —4z+16
ok fm + (z2+4)? (D
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2
What is the correct form for the partial fraction decomposition of ﬁ SIS jall ;S 2] gl muaall JSII g8 L

A B
i (z2+4)2 (A

Az+B g Cz+D (B

244 ' (22+4)?
AI'FB I CI+D (C
z?2+4 ' 2244
A Bz+C
z T @ ©
What is the value of constant A? tA i aldz? + 2= (Az + B)(2? + 1) + Cz + Dased e b
4 (A
2(B
0(C
1(D

- Aoty 4242 _ AztB ; O2iD zciian dobs
Did awiB = 4_,'“_;.1;1.11.&_2%1}.5 - ﬁ 4 ﬁﬁuyua_m,ﬂn

Question: In the decomposition ﬁ = %’ii—f 7 %, if you know that B = 4, what s
the value of D 2 (A

—2(B
0(C
4(D
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3 < AL TIPS I Ar+B Cz+D 22" —2° 4321 ;. . - ..
BJAJ“M‘H'I‘&HWI‘J‘M‘LPJ“W +W“’“ @21)? 45 jal die

EOT 2025/2026 Term3

When decomposing 22° ;iﬁg ~Linto ‘i—%-i:-l‘-q 4 ri-?f—%. which of the following

represents the correct values for A and B A=2,B=-1(A

A=3.B=-1(B
A=2B=3(C
A=-1,B=2D

For which of the following fractions would we NOT use the complex form ‘4“"+B : CTTD Jiaall 23 gaill dae 22255 Y A0 ) guSH) ga (5!

bx
(22+9)? (A

(22 +z+1)°

2
{_Iih.;]z(c

2
@y O

& +5 . ks . = % . y

TW’I LAl ga Lad ";.:{;:i-q-l}? ST AL jall 4 Sl cga.-.al'l E.Uaﬂlqlﬁﬂm_;‘ 1al
Question: If we want to write the correct partial fraction decomposition setup for - :2:51 i A BriC
|

what is the correct choice? z ' (22+1)?
ans 8 4 O
T T 2+1 ' (22+1)? (B

A | Bz+(C | Dz+E
x (C

(A

o241 (2241)
z ' (2¥+1)2 (D
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I
Exercises (1-6)

#00 tghng =y BLotich Bstnall pagia Je Sy

In exercises 1-8, find the solution of the given differential equa- sUase)) il b)) alagl > o 1—8 5, Le) o
tion satisfying the indicated initial condition. ) Ll Aoy ¥ do i) Gass

1.y =4y,y(0) =2

y = 2e** (A

2. y' =3y,y(0) =-2

y = 3e 2% (A
y = —2e°* (B
= —2e 3% (C
y=e*—2(0D

3. y' = -3y,y(0) =5

y = 5e3% (A

y = —3e’* (B

y = 5e 3% (C
y=€e 3 +5(

@the_garden_academy ﬁ The garden academy @m.thep rdenacademy.net 0 00971569174493
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4. y' =-2y,y(0) = -6

y = —6e** (A
y = —2e %% (B
y = 6e %*(C
y = —6e % (D
5. y' =2y, y(1) =2
Y = 2e2r—1 (A
y —_— 2625‘!—2 (B
y=e**+1(C
y=2e""1(D
6. y'=-yy(1)=2
y=2e"%(A
y=2e*"1(B
y=—e""*(C
y=¢e*4+2({D

@the_garden_academy 0 The garden academy @m.thp rdenacademy.net 0 00971569174493
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I Find the general solution of serparable differentional equations of first order.
30

oitl] A5 L33 oyl (0 L5 Sstaal plalt o st

In exercises 5-16, the differential equation is separable. Find
the general solution, in an explicit form if possible.

2x

11. ' = =¥
4 Y
1-y?
P
e [ xInx

@the_garden_academy ﬁ The garden academy

Jearll AL Zlalal) Aslad) 16 LI 5 Ge Gkl 8

Sal 13) o o ddcway pla) Jodl o>

Ae¥(y—1)=—-2¢e*(z+1)+C
Ble Y(y+1)=2e*(z+1)+C
CleY(y+1)=2e"(z+1)+C
D)eY(y—1)=2e"(z—1)+C

A)y =sin(zlnz + C)
B)y = cos(zlnz + C)
C)y = sin(In(lnz) + C)
D)y = cos(In(lnz) + C)

@m.thiprdenl:ldmy.nﬂ 0 00971569174493
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COS X

WS sin i
A)y = sin_l(C + cos )
B)y = cos !(C + sinz)
C)y =sin ' (C — cos )
D)y = cos }(C — sinz)
4. vy’ =xcos’y

A)y = si]:l'lT%;2 + C)
B)y = tan '(z + C)
C)y =tan (32° + C)
D)y = cot }(z® + C)

@the_garden_academy 0 The garden academy @m.thp rdenacademy.net 0 00971569174493
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Xy
15. y' =
y 1+x2
2
16. y' =
y xXy+y

@the_garden_academy o The garden academy

Ay =CvV1—z?
B)y = Cv1 + x2
C)y =C(1+ z?%)
D)y = Cln(1 + z?%)

Ay ==x4/2In|z|+ C
B)y=++/4ln|z+1|+C
COy=zxy/Injz+1/+C
D)y =++/2ln|z+1|+C

@m.thprdlnl:ldmy.nﬂ 0 00971569174493
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