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Q.1: Find the area between two curves using definite integrations

Find the area bounded by the graphs Califialll Gy 8y geanal) dlaiall daluse 23
of y=+vVxandy = x? Yy =x% 5y =Vx oaild

A

Q.2: Integrate rational functions using partial fractions in different cases

Evaluate the integral. LJalsil) dad aa gl
x—5 X—5
dx
sz -1 fxz -1 dx

3Injlx+1|+2In|x— 1|+ ¢

3lnjlx +1|—-2In|x — 1|+ ¢



2In|lx+ 1| —-3In|lx — 1|+ ¢

2In|lx+1|+3In|lx - 1|+ ¢

Q.3: Integrate trigonometric functions using the substitution x=a tan(y)

Evaluate the integral. cJalsal) dad 2
1 1
j— dx f— dx
VxZ + 16 Vx2 + 16
V16 + x?2
In +x+c
4
1.
| V16 + x?2 N
nl——m——|—XxX+¢C
4
2.
x+ V16 + x?
In +c
4
3.
x — V16 + x?2
In +c
4
4.
Q.4: Find arc length in a given interval using definite integration
Find the arc length of the portion of adall G giad Gugdl) Jsh dag
the curve y = 3x + 2 with 0=sx=<2p2 y=3x+2

0 <x < 2.

s =V10
2vV10
s =15

“
I



s =25

Q.5: Find the volume of a solid of revolution using the method of disks

Let R be the region bounded by

y=x%3y=0and x =1.

Compute the volume of the solid

formed by revolving R about the

X —axis,
V—l
_611'
1.
V—l
_51-[
2.
v 1
= -7
3. 2
32
= 5 T
4.

ddacgs Bagaaal) ddlaial) «* R <l

X =13y=0.y=x?

RQ])JJC»Q\,SS‘“;M\ pdaall ada )

Xl Jg

Q.6: Compute the area of a region using definite integration with y as a variable

Find the area bounded by the curves

x =5yandx = 4 + y2.

x=4+y?

Gliatal) G 5y guanal) dihaial) Aalue 2l

x =5y

X=4+7y%* 43 x =5y

24



4
A =] (5y — (4 +y*)dy
1

20
A =L ((4+y2) —Sy)dy

2.
20
A= (5x — (4 + x%))dx
3. 5
4
A= 4+ x?)—5x)d
) Jl(( + x°) x) X

Q.7: Learn differential equations of the form y'=ky and their general solution
Find the solution of the differential y' =y — 50 dlalal) dslaadl Ja 22
equation y' = y — 50 satisfying .y(0) = 70 AN Jaydl) 3aas Al
the initial condition y(0) = 70.

y = 20e! — 50
1.

y =e'+50
2.

y = 50et + 20
3.

y = 20et + 50
4,

Q.8: Use integration by parts to compute definite and indefinite integrals

Evaluate the integral. cJalsil) dad aa gl
2 2
j xe*dx j xe* dx
1 1
1
1.
e’ —1

2.



Q.9: Integrate trigonometric functions using the substitution x=a sec(y)

Which substitution can be used to dad ol daladia (Sas LfSS\ o) Le
evaluate the integral? ¢ Jalsil)
J—l d j—l d
X X
Vx2—25 1/x2_25
x =15 sin0
1.
L X= 5 sec@
, x=>5tan6

x =secBHtanf

Q.10: Integrate functions of the form sin*n(x) cos*m(x)

Evaluate the integral. LJalsil) dad aa
f cos?x sinx dx j cos?x sinx dx
cos3 x
1. — 3 +c
sin3 x
— 3 +c
2.
cos3 x
3 +C



Q.11: Solve problems involving differential equations of the form y'=ky satisfying an

indicated initial condition

If you invest AED 1000 at dagiw dalpe Jues AED 1000 opaiiind 1)
an annual morabaha rate of 8%, fo Clgia 5 dan LAY dasd 2l (8%
find the value of the investment Byalisa A4S sa dalya

after 5 years under continuous

compounding.

AED 1469.3

1

, AED 1489.8

AED 1479.6

AED 1491.8

4

Q.12: Use integration by parts to compute definite and indefinite integrals

Evaluate the integral. LJalsil) dad 2l
j x%Inx dx f x*Inx dx
x*Inx x3
) 3 9 +c
x3Inx x?
., 3 - 3 +C
x*Inx x3
3 + 9 +c



Q.13: Compute volume by means of definite integration using areas of cross sections
Find the volume of the solid with ) aadal) dalia pa peinall paa 23
cross sectional area A<x<4 J Alx) =2(x+ 1)?

A(x) =2(x+1)%for 1 < x < 4.

V_z1
2

1.

V=21

2.

V =39

3.

V=178

4,

Q.14: Solve physical problems involving velocity

An object is dropped from a height 50 ft gl (s Mlaiuf
of 50 ft. Y'(0) 5 y(0) 4l dagpdd) sas
Identify the initial conditions y(0)

and y’'(0).

y(0) =50,y'(0) =0
y(0) = -50,y'(0) =0
y(0) =0,y'(0) =50

y(0) =0,y'(0) = —-50



Q.15: Compute various interlays using integration by substitution

Evaluate the integral. LJalsal) dad aa
fsmﬁdx fsin\/de
vx Vx

—2sinVx + ¢
1.

—2cosVx +c
2.

2 cosVx + ¢
3.

2sinVx + ¢
4.

Q.16: Find the volume of a solid of revolution by using the method of washers

Let R be the region bounded by dlauigs Bagaaall dihiall & R (il
y=2-x,y=0andx =0. X =03y=0y=2—x
Compute the volume of the solid R (hge & O3S sl alaall paa )
formed by revolving R about the .y =3Js
y = 3.

A

3

2

14

R

-1

\
2

2
— 2 _ — )2
V—Jon(B) dx Ln(z x)“dx

2
V=f m(3—(2—x))%dx
0



2

2
— 2 _ — — 2
V—fon(B) dx ]01'((3 (2 —x))“dx

2

V=J021t(3)dx—f m(3—(2—x))%dx

0

Q.17: Solve problems on projectiles
Find the time of flight of an object 30° dglp b pedd (Galadl) (e 2l
launched at angle 30° with initial 40 m/s Ay A pu 2a

speed 40 m/s.

| t=4.08s
2 t=7.07s
3 t=10s

4‘ t=17.3s

Q.18: Solve mathematical problems involving applications on arc length or surface area

A rope is to be hung between two A0 M Legin sl (ages G Jua (Bl a3
poles 40 m apart. If the rope lgalalae ddedes (& A5 A3 gaw Jaad) S8 1Y)
assumes the shape of the catenary ¢y = 10(e¥/?0 + e7¥/20)
y = 10(e*/?0 + e=*/20), el Job ) (—20 < x < 20

—20 < x < 20, compute the length

of the rope.

s=20(e—e1Hm

20(e 1 —e)m

S

s=10(e—e 1) m



s=40(e—e DHm

Q.19: Compute integrals using completing a square before integrating

Evaluate the integral. LJalsal) dad
1 1
d
j\/3—2x—x2 § f\/g_Zx_xzdx
. (xt1
sin™ ( ) +c
1. 2
1 tan-1 (x + 1) N
—tan c
2 2
2.
1 (x + 1) N
—sin C
2 2
3.
(Xt 1
tan~ ( ) +c
4. 2

Q.20: Compute integrals using direct computation and rules

Evaluate the integral. cJalsal) dad 2 f

=i :
4+42™” f4+4x2dx

1t 1y 4+
—tan X C
2

LU
— Sin X C
2

2tan"lx + ¢

2sin"lx+c



Q.21: Find the general solution of separable differential equations of first order

The differential equation is Jeadll A48 dlalasl) ddalaal)
separable. LOSal 13 Aa e Adsas calal) Jadl aagf
Find the general solution, in an . 2
Y Ty
explicit form if possible. yry
2
y' =
xy+y
1 2
y==-Xx"+Xx+¢C
2
1.
2
y- 1,
—=—-Xx“"+x+cC
, 2 2

y=In|2x+ 1|+

2
—=2In|lx+1|+c

Q.22: Find surface area of a solid of revolution using definite integration

Find the surface area of the surface iaiall g (e A gial) bl dalu 2
generated by revolving y = x2, for O <x<1Wy= x?
0 < x < 1, about the x —axis. X el e

1
S =] 4 xV1 + 2x dx
0

1
S = f 41 x\/1 + (2x)% dx
0

1
S = f 2T x%\/1 + (2x)2 dx
o

1
S=j 27T x%V1 + 2x dx
0



Q.23: Find the volume of a solid of revolution by using the method of cylindrical shells

Use the method of cylindrical shells axall alay diighul) Cilaal) Ak asdiu)

to find the volume of the region dlaclgs Sagaaall dihaial) ()92 (e OS5 ()
bounded by y = x2 and the x —axis, c—1<x<1Jdx yoaallygy = x?
—1 < x < 1, revolved about X =2 Js
x = 2.

%

1

4 0 R
Y

1
V= J 21 (2 — x)x*dx
-1

1
V= f 21 (2 + x)x*dx

2. -1
1
V=| 2mx(2—x)%dx
3. J‘l
-1
V= | 2 x(2 + x)%dx
-1
4.

Q.24: Integrate functions of the form sec”m(x) tan*n(x)

Evaluate the integral. LJalal) dad aa
j tan x sec3 x dx ftan;\csec3 x dx
sec3 x
—+C

3



sec’x
2. 3
tan3 x
) 3 +C
_tan®x e
) 3

Q.25: Integrate trigonometric functions using the substitution x=a sin(y)

Evaluate the integral. LJalsal) dad aagf

2 2
f V4—x2dx J va—x2dx
0 0



