SEPT. 3YWEEK CLASS TEST1 INDEFINITE INTEGRATION MATHEMATICS (FRESHER)

Dear student following is a Moderate level [O @ O] test paper. Score of 15 Marks in 15 Minutes would be a
satisfactory performance. Questions 1-9(+3, —1) (Questions may have more than one option correct)

(x
Q.1 Jex/zsm[§+zjdx = (A) - [xsin'1x+\/1—x2} + C
(A) ex/zcosg + C (B) \/Eex/zcosg + C (B) xsintx + Ji_yx2 +C
X X (C) Constant
(9] eX/ZSInz + C (D) \/Eexfzsmz + C (D) None of these

. J{bx cos(4x)-a sin(4x)}CI asin(4x) Q.7 Iff(x) = liM n2 (xtn - xv0+ 1), x > 0 then
X = ——— B

Q.2 XZ ’
then (a, b) = Jx f(x) dx is equal to
(A)a=1,b=4 (B)a=-1,b=4
1 1 (A) x3/2 (B) 2
©Qa=1b=, (Da=,, b=1 (C) x3/3 (D) None of these
i Q.8 If f(x) is polynomial of second degree such
Q.3 J’ezx de =
1+ cos2x f(x)
(A) e>tan x + C (B) e cot x + C that f(0) = f(1) = 3f(2) = -3, then Jx3 1d
2x 2x
(o) Gt% + C (D) % + C is equal to
2 2
(A) log 1x+x? + Ttan‘1 2x+1 + C
Q.4 If [f(x)dx = g(x), then [f(x)dx is equal to x-1 3 J3
(A) g7*(x) (B) xf(x) = g(f*(x))
x-1 2 2x +1
C) xfi(x) - gi(x D) f(x S —tan-1
(C) xf(x) - g(x) (D) fF(x) (B)logl+x+x2+£tan 3 + C
sec™ x R
o X 1+X+X 1 2x +1
.5 dx = TATA —tan-t
Q sz /Xz_l (C) log ~—1 + \Etan 7 + C

(A) secx.sin(sec™x) - cos(sec™x) + c
(B) sec *x.sin(cos'x) - cos(sinx) + ¢
(C) secx.sin(sec'x) + cos(sec™'x) + c
(D) sec'x.sin(cos™*x) + cos(sec'x) + c

(D) None of these

Qo [Xrxol o
) X% +X -6 B
n_y,-n
Q6 Iffx)=lm 2% g<x<1,nN (A) x + log(x + 3) + log(x - 2) + ¢
XU EX (B) x = log(x + 3) + log(x - 2) + c
) . (C) x = log(x + 3) —log(x - 2) + c
then J(sm‘1 x) f(x) dx is equal to- (D) None of these
e G —————
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SEPT. 39WEEK CLASS TEST 1

INDEFINITE INTEGRATION MATHEMATICS (FRESHER)

ANSWER KEY
Que.l 1 | 2| 3| a]5s5]|e6|7]8]09
Ans. aplc|BlclAalD|AlTB

SOLUTIONS
Sol.1 (D)
condition a = —
[e*/?sin X, n 4
LetI = >4 dx
Sol.3 (C)

= ex/z(sm+cos j _ [e2x 1¥sin2x
J. \/—dx Let 1 je 1+ cos2x

x/2 x/2 X
013 = [e*/?sin (2) + [e/?cos (zjdx'

Integrating second integral by parts,

L [eX/2 o x/2 sin(x /2)
Iﬁ_je .sm( jdx+[e W

_ j(%eX/ZJ.Zsin ()Z(de] + C,

X
= ZeX/Zsm( J + C, [where C = \/—C]

O I= Joe’?sin(x/2) + C

Sol.2 (A, D)
b 4x) - a sin(4
LetI=I{ x cos | x))(2 a sin( X)}dx W
and I = ; sin (4x) . (2)

M o b cos(4x)

a .
= _ [=-sin (4

- | x - ] sin (4x)a,
Integrating by parts, the first integral only,
bsin (4x) N Ibsin(4x)

dx
4x 4x?

_ jx—azsin(4x)dx

using (2), ; sin (4x)
bsin (4 b sin (4x
o (5 ol

. b b b
Comparlng,a—4 2 a=0 0O a—4

In each case. Only (A) and (D) satisfy the

jezx 1 N sin2x
1+cos2x 1+ cos2x dx

2
_ ;{T +tanx}dx

1
= Ejezxseczx dx + [e*tanx dx

2
- &7tanx _ [e*tanx dx
2
+ [e*tanx dx
_ € tanx L C
2
Sol.4 (B)
We have, [f(x)dx = g(x) (1)
0 [f(x).1 dx
d
= fi(x) [dx - J{d—xf (X)Idx}dx

xf1(x) - [x dixf'l(x)dx

= xf1(x) = [xd {f?(x)}
Let fi(x) =
O x = f(t) and d{f(x)} =
= xfi(x) - [f(t)dt = xfF(x) - g(t)

= xfH(x) - g{f*(x)} [using (1)]
sol.5 (C)

sec™! x
dx
x2x% -1

Putsec' x =t

LetI=_[
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SEPT. 3YWEEK CLASS TEST1 INDEFINITE INTEGRATION

1
|x|\/ﬁCIX=C|t
t
o I= JsectcI

jtcostdt

tsint - Jsint.l dt

tsint +cost+ c
= sec xsin(secx)+ cos(sec'x) + c.

Sol.6 (A)
i XZn _
fx) = g0 ey =~ 1 (0 <x<1)s0
[ sint x (f()) dx = - [ sint x dx
= _ [xsin'1x+\/1—x2} + C
Sol.7 (D)

1 1
: non+l o
f(x) = l|1|l'1;lo n2 xUm + 1) [X 1]

1
Xl/n+1[xn(n+1) _ 1]
— lim

n-co 1 nn+1) ~© log x
n(n+1) n2

(xz—x—3)
(x -1) (x2+x+1)dx

-

By breaking it into partial fractions, we get

_ (x+1)
I__J J 2+X+1
2x +1
= —log(x - 1) + dex
x2+x+1
e 2+x+1
= —log(x - 1) + log(x®> + x + 1)
dx
J.x2+x+1
= —log(x - 1) + log(x®> + x + 1)
d
+ ] .

x> +x+1
or, I = log Tx-1

i _1(x+1/2J
+\/§tan —\/5/2 + C

Sol.9 (B)

Hence _[x f(x) dx = _[x log x dx

2
=5 log x - (1/4) x> + C

Sol.8 (A)
Given f(x) = polynomial of degree 2.. (1)
and f(0) = f(1) = 3f(2) = -3 ... (2)

(1) of(x) = ax?2 + bx + c .. (3)
Putting (2) in (3), we get

f(0)=c=-3,f(1)=a+b+c=-3or
a+b=20

f(2) =4a +2b+c=-1
O 4a+2b—3=—1D 4a + 2b =2
O 4a-2a=2Qg a=1,a+b=20
O b=-1

x2 +x-1 [ 5 }
b St | S —
Jx2+x—6 dx = | X2 +X -6 dx

1 st o

dx dx
de * Jx—2 - Jx+3
x + log(x = 2) - log(x + 3) + ¢
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