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Multiple choice questions (One mark for each question)

Question 1. lim — 2 s equal to
z—0
(a) oo
2
(c) In3
(d) -1
2T _ 3T
Answer: lim 3 0)
z—0 xT 0

Apply L’Hépital’s rule

R . 2In2—-3%In3
lim =lim ——
z—0 €T z—0 1

The right answer is (b)

2
:201n2—301n3:1n2—1n3:1n§

2
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Question 2. The partial fraction decomposition of s
(z*—1)(z—1)
Ar+B Cx+D E
(2) 72 +1 2 -1 +m—1
(b) Ax+ B n C n D n E
22+1 -1 (z—12 =z+1
(© Ax+B Cx+D n E
224+1  (z—-1)2 z+1
Ax+ B C E
d
(d) z2+1 * (m—1)2+x+1
A 2 +2 2 +2 2 +2
nswer: = =
I DE@-) @)@ -DE-1) @+)@-12xz+1)
z24+2 Az + B C D E

@ -De-1 @2+1 z-1 @-12 "z11

The right answer is (b)

2 dx

Question 3. The integral /m

is equal to

(a) In|z? —4x+ 3| +¢

r+1
4+ 3

+c

r—3
r—1

r—1
r—3




Answer : Using partial fractions

22— 4z +3 (x —1)(x —3) T a1 +173
2=A(x—-3)+B(z—1)

Put #=1then2=A(1-3)=2=-24= A=—1
Put 2 =3then2=2B=B=1

2 -1 1
- dx = —_— d
/1:2*4x+3 v /(x1+x3) .
2
/7dx:—ln\x—1|+ln|x—3|—|—c:ln

22 —4x+3
The right answer (c)

r—3

m—1‘+c

Question 4. The value of the integral / sin® z cos® = dx is equal to

a) zSIn”"xr — zSIn°x + ¢
(a) gsin®z — g

(b) %bin‘r)x—%sm r+c
C) zsIn"x — 58In°“x + ¢
(©) §sin®a — fsin®

(d) %sinf’xfésinSerc

Answer : /sin5 xcosdx dr = /sin5 zcos® zcosz dx

= /sin5 x(1 —sin® z) cos x dx

Put u =sinx = du = cosx dx

sin® z(1 — sin?z) cosz dz = [ u(1 —u?) du
6 8
5 7 u’ wu
= _ d = —— —_—
(u”> —u") du 5 3 +c
1 1
= —sinz — —sin®x +c

The right answer is (a)

1

Question 5. The substitution u = tan (%) transforms the integral / -
3 —sinx + 2cosx

into

2

(a)/u2—2u+5du
2

(b) /u2—2u+3du
2

() /u2+2u+5du

2
(d) /u2+2u+3 du

Answer : Using the half angle substitution u = tan (%)
.2

cosm:m , sinx = 12 anddac:m




1 1 2
3 —sinx +2cosx dv = 2u 1—w2) 14 u? du
3= The +2(1+7)

1+ u? 2 2
= du = du
3(1+u?) —2u+2(1 —u?) 1+u? 3+ 3u? —2u+ 2 — 2u?

2
_/u272u+5 du

The right answer is (a)

dx
z2\/2?2 — 25

Question 6. To evaluate the integral / , we use the substitution

Answer : /22 — 25 = \/(z)2 — (5)2
So, we use the substitution x = 5secd
The right answer is (a)

oo
Question 7. The improper integral / 5 dx
(a) converges to m
(b) diverges
(c) converges to
(d) converges to +o00
o0 1 t
Answer : / 5 dr = lim —
o T=+1 t—oo Jo o= +1
_ 7 -1 t_ g —1/ -1 N
= tlirgo [tan (:v)]o = tlﬁ?o [tan~"(¢) — tan™'(0)] 3 0 3

The right answer is (c)
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Question 8. The value of the integral / Toer dzx is equal to
eil)

(a) z—In|lz+1|+¢
(b) x —In(e*+1)+c¢

2

() 5 —In(e"+1)+c

2

M)M<Z>IMz+1+c



1 1 Ty — ¥
Answer:/ dmz/wdx
1+e® 1+e®

146" e’ e’
/<1+ez 1+6x> v /( 1+6x> v
=z—In(e®+1)+c
The right answer is (b)

Question 9. The value of the integral /ln |z| dz is equal to

In|z[

(a)

(b) zln|z| —In|z|+¢

xr—+c
x

In? |z|

() —5— +e

(d) zlnjz| —z+¢
Answer : Using integration by parts
u=In|z|] dv=dx
du=—der v==x
v 1
In|z| de = zln|z| —/a: — dz
x

=zlhnlz| - [de=xln|z|—z+c¢
The right answer is (d).

Question 10. The area of the region bounded by the graphsof y =x , y = —x
and y = 1 is equal to

(a) 1
(b) 0
(c) 2
1
(d) 3
Answer
\ .
y = -x y=x
y = x intersects y =1 at x =1 and y = —x intersects y =1 at x = —1

Area—/o (1 - (~2)) der/Ol(las) dz

-1



—1

o (L ()i

The right answer is (a)

221" 227"
Area = |::U—|—2:| + [m—Q]
1

Full questions
Question 11. Evaluate /sin5 5z dx . [3 marks]

Answer : /sin5 Sr dx = /sin4 S5x sinbx dx
= / (51112 5x)2 sinbx dx = / (1 — cos? 5x)2 sin bx dx

Put u = cos 5z then du = —5sinbx dr = —% du = sin bz dx

(1—00525x)2sin5w dmz—%/(l—zﬂ)z du

1 1 2u3
z—g/(1—2u2+u4) du = —— [u—u—&—u]—&—c

) 3 5
_ cosbz  2cos®bx cos® b
5 15 25
1
Question 12. Evaluate the integral / zx; dx [2 marks]
¢ +x—2

Answer : Using partial fractions
z+1 x+1 A B

2+r—2 (z+2)(z—1) x—1+x—|—2
r+1=Ax+2)+B(x—-1)
Putlethen2:3A:>A:§
Putm:—2then—1:—3B:>B:%

x+1 % %
x2+x—2_x—1+x+2

r+1 2 71 1/ 1
P =i eyt —— 4
/x2—|—x—2 =3l a1ty s ™

2 1
:§1n|z71\+§ln|x+2|+c

Question 13. Evaluate the integral /tanscsec3 x dz [3 marks]

Answer : /tanx sec z dx = /5602 rsecxtanx dx

sec3

3

:/(seca:)2 secxtanx dx = +c

Question 14. Sketch the region bounded by the graphs of y = —%J: +1,

y=2z—1,2z=0and z=r. Find its area. [2 marks]

Answer :

Points of intersection between y = —%x +1and y = %x -1
2 2 4 s
—zr—-1l=—-——2+1=-—2x=2=2=—

T s T 2






