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(a)

Evaluate / ; con T ; dz
(sinz)Y2(1 + (sinx)'/3)

Solution :
Let sinz =u = coszdxr = du then

/ cos T p / du p

r= | ———dx
(sinz)'/2(1 + (sinz)/3) u/2(1 4 ul/3)
Let u = s = du = 6s°ds, then

du s°ds s%ds
L AR L A L
u1/2(1_|_u1/3) 83(1+82) 1+32

_ 1 — 6(s — tap-1
= 6/(1 1+82)ds—6(3 tan™ s) + C

= 6(ut —tan ' ud) + C = 6((sinz)s — tan~" (sin )

o=

)+ C.

Ve
Evaluate / sin (In (2?))dx
1

Solution : Let In (z?) =2In(z) =s = g =1In (z)
s 2 1 s
and r =e2 = ds= ﬁ = dx = §e§ds, then
x

1 s
/sin (In (z%))dx = 5 /62 sin sds
Let I = /63 sin sds

u = sin s, du = cos sds

d sd 903 :>[:26§sins—2/e§cossds
v =e2ds, v =2e

Let I) = /eg cos sds

U = COS 8, du = —sin sds

do — 3 du v — %3 :>1'1:2e§coss+2/e§sinsds
= , =

Hence, I = 2e2sins — 2 (265 cos s + 2 / e2 sin 3ds>

s . El 5 .
= 2ez2s8ins — 4e? COSS—4/62 sin sds

s . =
HhI = 2e2sins — 4e2coss
2 s . 4 E
I = —e2sins— —e2coss
5 5

1 s 1 s 2 s
Hence, 3 /62 sin sds = 565 sins — 565 coss + C, where C' is any arbitrary

constant. So,

/1 Y gin (In(2?))de = (%wsin (In (%)) — %%’COS (In <$2>>)
_ (%\/Esinl - %(\/Ecosl - 1)> :

Ve

1




2. (a)

Evaluate /e‘”(l — 22y

Solution : Let ¢ =u = e“dx = du, then

/ex(l — )2y = / (1 —u®)Y2du

Let u =sinf = df = cosfdf, then

/(1 —u?)2dy = /(1 — (sin0)®)Y2 cos 0db = /COS2 0do

1 20
Since, cos? § = —H% then
1 20 1 1 1 1
/00829d0 = /—Fc%d@ = §/d9+ §/cos29d9 = 59—1— Zsin26+C

Since, u = sinf = cosf = /1 — u?.
So, sin20 = 2sinf cos = 2uy/1 — u2 And also, § = sin~! .
Hence,

1 1
/(1 —u?)2dy = 3 sin™'u + Eux/l —ur+C
and since e* = u

1 1
/ex(l — 22y = 5 sin~'e” + 561\/1 —e2 4+ C.

Evaluate / d_:p

rt—1
Solution : The partial fraction decomposition is

1 B A N B +C’x+D
-1 x—-1 z+1 22+1
A3+ 22 +2+ 1)+ B@® -2 +2—1)+C(2* —2) + D(2* — 1)

n xt—1
A+B+C=0
A—-B+D=0 1 1 1

= A—f-B—C:O’ SOA—Z,B——Z,C—O,D——é
A-B-D=1

Hence,

/da: _l/dx_l/dx_}/dx
-1 4 ) -1 4) z+1 2) 22+1

1 1 1
= Zln|x—1|—Zln|x+1|—§tan_1x+(]1

where, (1 is any arbitrary constant.



3.

(a) Find the area of the plane region bounded above by 2y = 42 — 2 and below
by 2y + 3z = 6.
Solution :

Firstly, we solve the equation 4z — 2> = 6 — 3z to find the limits of the
integration
dr —1*=6-3r =2>-Tr+6=0 =x=1andz=6.
Then
1

6
Area = [ |=
rea /1 5

(4z — 2?) —%(6—31’) ’dx =

1
- 4(36— 1) — 6(216— 1) —3(6-1)

125 it
= T Sq. units

The graph of the plane region is as the following

(b) Find ¢'(4) if g(z f/

Solution : Differentiating the function g(x) yields

o ([ s) (055

Hence, g'(4) = 2_\1/1 (/Qﬂeﬂdt) +4 Ke(ﬂf . ﬁ)}

(f e ](5)



(a) Express the limit
T ™
lim — cos (—)

as a definite integral and evaluate the obtained integral.
Solution :

Since

T—0 m v v
ere, Av = "= = T f(z) = f(°0) = cos ()
Hence, f(z) = cosz and

n .

. T i i .
lim E —cos|— ) = cosxdr =sinx
n—o0 £ 1 n n 0

1=

s
=sinm —sin0 = 0.
0

1
b) Use a suitable linearization to approximate the value of —.
(b) pp IR
Solution :

Let L(zx) be a linearization of a function about a then

L(z) = f(a) + f'(a)(z — a)

1 1 1
Herea f(ilf) = ﬁ? f(4) = _4 = 57
1 _s 1 3 1
"Nz)=—=x"2 /) - R —
So, the linearization of f(x) about x =4 is
1 1
Lix)==——=(z—4
(1) = 5~ 7ole — 4
1
and to find the approximate value of \/ﬁ’ we substitute 4, 16 instead of x :
1 1 1 1 1
= f(4,16) ~ L(4,16) = = — —[(4,16) — 4] = = — — =0, 49.
Hence
1
~ 0,49.



