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Important Questions
Multiple Choice questions-

1. The anti-derivative of (Vx + %) equals

1 |
1 -~ —
(@) —x3 +2x2 +¢
3
2

2 a 1 2
— 3 e g
(b) 3.r +2x +c

| —

3
(¢) —x2 +2x2 +¢

w N

3 1
2

(d —x?+—=x2 +c.

o | w

3. ( 10z"+10%log,10

2104107

(a) 10¢-x¥ + ¢

dx equals

(b) 10 + x1° + ¢

(c) (10*=x9)-1+c
(d) log (10 + x*°) + c.
4. 1% equals
(a)tanx+cotx + ¢

(b) tanx-cotx + ¢

www.swottersacademy.com



INTEGRALS

(c)tan xcotx + ¢
(d) tan x - cot 2x + c.
JERESR T duriseqdualsto
SIin“rxrcos<r
(a) tanx+cotx +c
(b) tan x + cosec x +

(c)-tanx+cotx+c

(d) tan x + sec x + c.

6. 1% dx is equals to
(a) -cot .(xeX) +cC

(b) tan (xe*) + ¢

(c) tan (&) +c

(d) cot (e*) + ¢

7. I% equals
(a)xtant(x+1)+c
(b)tan? (x+1) +c

(c)(x+1)tantx+c

(d) tantx +c.

[ dx

\ (l '3.'—1.]".')

equals

(@) sin"(s—;)hr

llo (3+5x)+c
©) 6 . 3-5=x.

-Llo (3+5.1’]_H_
(d) 30 \3-5x)

{Le uals
" (z-1)(z-2) 9

www.swottersacademy.com



INTEGRALS

9.
2
lo e +c
(a) 08| 5
42
(b) log Lt c
x-1

2
(c) log it
x=2

(d) log |(x-=1) (x - 2)] + c.

10. [—9% _ equals
z(z?+1)

(3) log |x| - l, log (x* +1) + C
(b) 5 log |x| + 3 log (x* +1) +¢
(c) -log |x| + l) log (x*+ 1) +C

(d) log |x| +log (x*+1) + ¢

Very Short Questions:

1. Find [ 2> % dx (C.B.S.E. Sample Paper 2019-20)
X+Ssinx
2. Find: [ (cos? 2x —sin? 2x)dx. (C.B.S.E. Sample Paper 2019-20)

3. Find: j\/_4— (C.B.S.E. Outside Delhi 2019)

)

i02 o
5. Find: [ ———=dx (A.l.C.B.S.E. 2017)

sin x cos x

6. Write the value of [ =
+16
7. Evaluate: [ (x3 + 1) dx. (C.B.S.E. Sample Paper 2019-20)

8. Evaluate: f / *(sin x — cos x) dx. (C.B.S.E. 2014)

9. Evaluate: [, v4 — x? dx (A.L.C.B.S.E. 2014)
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10.Evaluate: If f(x) = f;‘ t sin t dt, then write the value of f' (x). (A.l. C.B.S.E. 2014)

Short Questions:

1. Evaluate:

00s2z42sin?z 3 Ao o
f —,1dl w.D.O.C
Cos* T

sec? x

2. Find: _[ \/ﬁ dx

. . A T
3. Find: [ /1 - sin 2xdx, 7 <x<7

4. Find [ sinx . log cos x dx (C.B.S.E 2019 C)

(x%+sin? x)sec? x
1+x2

5. Find: [

dx (CBSE Sample Paper 2018-19)

e*(x-3)
(x—1)3

6. Evaluate [ dx (CBSE Sample Paper 2018-19)

7. Find [sin? (2x) dx

8. Evaluate: f_ﬂn(l — x%) sin x cos2 x dx.

Long Questions:

6 6
1. Evaluate: [ % dx (C.B.S.E. 2019 (Delhi))
cos(x+a)
sin(x+b)

2. Integrate the function w.r.t. x. (C.B.S.E. 2019 (Delhi))

3. Evaluate: [ x*> tan* x dx. (C.B.S.E. (F) 2012)

1

4. Find: [ [log (log x) + (logx)?

] dx (N.C.E.R.T.; A.I.C.B.S.E. 2010 C)

Case Study Questions-

1. Integration is the process of finding the antiderivative of a function. In this process, we are
provided with the derivative of a function and asked to find out the function (i.e., Primitive)
Integration is the inverse process of differentiation.

Let f (x) be a function of x. If there is a function g(x), such that d/dx (g(x)) = f (x), then g(x) is called
an integral of f (x) w.r.t x and is denoted by [f (x )dx = g(x) + ¢, where c is constant of integration.
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(i) [(3x+4)3 dx is equal to:

(3x +4)* - 4)*
(a) ———+c¢ (b) ————+c¢
- 12 ’ 1
3(3x + 4)° 3(3x + 4)°
{¢) ————+¢ (d) ———+c
2 4
%d,\' 1s equal to
(ii) .'I.[.'I. + )
(a) log|x| +¢ (b) log|x|+2tan 'x+¢
() —log|lx"+ 1| +¢ (d) ln;_;i.‘l‘(.\‘: +1)]| *¢

(iii) [sin?(x) dx is equal to:

x sin2x l x sin2x
q) —+ +e - ¢
@ 3774 . TA
sin 2x sin 2x
(&) X4r——icdg (d) x- -
2 =

(iv) ftan?(x) dx is equal to:

(@a)tanx+x+c(b)-tanx-x+¢

(c)-tanx+x+c(d)tanx—-x+cC

j__"L_‘_ 1s equal to
(V) SN XCos™ X

(a) 2tan 2x+ ¢ (b) —2#an 2x + ¢
(¢c) —2cot2x+c (d) 2cot2x+ ¢

2. When the integrated can be expressed as a product of two functions, one of which can be
differentiated and the other can be integrated, then we apply integration by parts. If f(x) = first
function (that can be differentiated) and g(x) = second function (that can be integrated), then
the preference of this order can be decided by the word “ILATE”, where

| stands for Inverse Trigonometric Function
L stands for Logarithmic Function

A stands for Algebraic Function

T stands for Trigonometric Function

E stands for Exponential Function, then

j f(x)g(x)dx = f(x }j g(x)dx ~H ;—i f (_x}j g(x)dx }d.r
ax
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(i) x.sin3x dx =

xcos3x sin3dx
- +e

(a)
3 a
. xcos3x sin3x
) - _ + +c
3 9
(©) xcos3x " sin3x "
3 9
xcos3x sin:
@ - rcc;; X _411;11' i

(i) [ log(x + 1) dx =

(@)log(x+1)—-x+cC
(b)xlog(x+1)-x+cC
(c)xlog(x+1)-log(x+1)+x+cC

(d)xlog(x+1)+log(x+1)—-Xx+cC

e 9 ’
(a) T (O +6x+2)+c

3x
(b) Tmf’ -6x+2)+ec
(’:k p
(€©) —=Oxr +6x+2)+c
27
ax

»

(d) (—H(SJH -6x+2)+¢
27

(iv) [(F)g"(@) - f()g(x) dx =

(a) f(x)g'(x) - [(x)gx) + ¢
(b) f(x)g'(x) + ['(x)g(x) + ¢
(¢) [()glx) - fix)egx) +c
16)
g'(x)

(d) +c

Answer Key-

Multiple Choice questions-

1. Answer: (c) % X7

|eo
0] -

+2X

2

el
4 129

2. Answer: (3) x* + L -
3 8
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3. Answer: (d) log (10* + x*°) + c.
4. Answer: (b)tanx—cotx+c
5. Answer: (a)tanx +cotx+c
6. Answer: (b) tan (xe*) +c

7. Answer: (b) tant (x + 1) + ¢

8. Answer: (b) z sin™ (3F) + ¢
z—2)?
9. Answer: (b) log | ( = 1] | €

10. Answer: (3) log |x| - % log (X*+1) + ¢

Very Short Answer:

1. Solution:

3+3co x

I=]

— dx = 3 log Ix + sin x| + c.
X+sinx

[~ Num. = L3 denom.]
dx

2. Solution:

sin 4x

| = [cos 4x dx =

3. Solution:

dx .
J J5-4x—2x
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3
x -1 1
I 3 I'il' = I [I-—z]dx
X X

2 5!
= —=—+4
Z =1
2
— %"‘_1‘5. x 20

5. Solution:

nhi 2
S5INTX—C0O5" X

I - » u!x ;

v SINXCOS X

Sll'] X

- = j'
" mecclbx SlﬂIEUSI

= .tanxdr—'l.cnt_rd.x

-

loglsecx|—loglsinxl+e

6. Solution:
I dx B _[ dx
X +16 42 + x?
| “Form : J zdx e
a +x
1 -1 X
= —tan —+¢
7. Solution:
2 2
I= [T x%dx+ [ 1-dx=1
=0+ .r]3 o [+ |1 is an odd function] =2 - (-2) = 4
=2-(-2)=
8. Solution:
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fon/z e”* (sin x — cos x)dx

fon/z e* (-cos x + sin x)dx
I” Form: fe* (f(x) + f'(x) dx”
/2

= [e*(—cosz)]"

=-e /2

cos§+e°coso
=-e™2(0) + (1) (1)
=0+1=1

9. Solution:
2 2
J-'\{id-,l:z de= (V22 —x? dx
0 0

|“Form : -[ \faz —x2adx"

—.1“2 4 X :
——+—5in
2 3

1]
=[0+2sin}(1)]-[0+0]
= 2sin"}(1) = 2(n/2) =
10.Solution:
We have: f(x) = fox t sin t dt.
) = x sin x. <% (x) -
f'(x) = x sin x. o~ (x)
[Property XIlI; Leibnitz’s Rule]
=xsinx. (1)
=X sin X.
Short Answer:

1. Solution:
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J' cos 2x + 2sin” x

C(iﬁz x

dx

j (1- 2sin’ xX)+ 2sin® x

GGSZ X

dx

Il

Jm:zxaix=fseczxdx

an x + c.

I

2. Solution:

sec? x

VtanZ x + 4

Put tan x = t so that sec? x dx = dt.

Pl=f
VtZ+22
=log |t+VtZ2+ 4| +C
= log |tanx+\/m| +C
3. Solution:

I= j-w"l—sinlr dx

= _[\/(ﬂin?‘ x+cos® x)— 2sin xcos x dx

= J\/’(sinx —-CO8 x}2 dx = j(sinx—msx)dx

=-cosx—sinx+C.
4. Solution:

fsinx . log cos x dx

Put coxx =t

so that —sin x dx = dt

i.e., sin x dx = —dt.

s 1 =-flog t.1dt
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=-[logt.t—[1/t.tdt]
[Integrating by parts]
=—[tlogt—t]+C=f(1-logt)+C
= cos X (1 —log (cos x)) + C.

5. Solution:

dx

| J‘ (xz +s.1'111,1:),":.#:-4:“I X
1+ x°

'[{]+xz}+{sin2x—l}

= sec’ x dx
1+ x*

2
[ cos” x 5

= 11— 5 sec” x dx
¢ 1+ x

- - 1

— | sec® xdx— zdx
’ 1+ x

=tan x —tan' x + ¢.
6. Solution:

[=f (=3 dx

(.r--l)"

- [efemazl,
[ (x-1)

J’EI' 12
(=1 (x-1)?

"‘Furm :‘[ F L)+ F(x)dx”

e*

(x-1)

b 8 1

7. Solution:
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I= Isin'lfz:r}dx = J-sin_l{b:} . ldx
=sin! (2x). x —J- —!-—-——(Zj{x}dr

V1-4x%

[Integrating by Parts]

2x
=xsin! (2%) - | ————dx
j Yl —4x2
1 ;
= x sin”! (20) + z j (1-4x2)"V2(_8 x)dx

1 (1-4:i8

=xsin! () + — ——£ 4
x sin~' (2x) 2 172 C
i £
= xsin™! (2x) + E \|'1—4J:2 +C.
8. Solution:

Here, f(x) = (1 - x?) sin x cos? x.
f(x) = (1 —x?) sin (-x) cos? (-x)
=—(1—x?) sin x cos? x
= -f(x)
= fis an odd function.
Hence, | = 0.

Long Answer:

1. Solution:
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J‘ sin® x + cos® x

= s— dx
sin” x cos” x

2

{sin” x+ cos? x}3 -

dx

,_'[ 3sin? xcos? ;u:(sin2 x+cos? x)

sin” xcos” x

[oa’ +b° =(a+b) —3ab(a+b)]

" (1}3 —3sin® xcos’ x (1)

e dx
v sin2 xmsz X
¢ 1—3sin? xcos® x

™ 1 2 dx
- sin” x cos” x

1
=I[ﬁ‘3]‘"‘
SIN- XY COs5™ X :

sin® x + cos® x
:J' = -3 |dx
Sin XYCoos X

(Note this step)

1 1
= + -3 |dx
j [cosz x sin? x ]

=Jsec2xdx+J.msac2xir—3I 1dx

=tanx—cotx=3x+c.

2. Solution:

[= J-ms(x+a}
- gin (x + b)

” Ims(:+b+a-b}
sin (x+ b)

cos (x + b)cos(a—b)

= j —si_n{xld—b) sin (a — b) T
sin (x + b)
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cos(x+a)

= cos{a-b}j S

cir+sin(a—b]J1-dr
=cos(@a=b)loglsin(x+b)|-sin(a-b)-x+c.

3. Solution:

-[ x?'tan'l.xd.x=j tan' x. x° dx

3 3
i z 1
= tan l.r.x——J‘ z.x—dx
1+x* 3
(Integrating by parts)

x =1 1 =x
3 3 1442

3 o
:J‘c—t;am_l.x:—l [.r— xz}ix
1+x

dx

. fmtan'lx—— i xdr+l-[ L dx
6/ 1+x

1 i
= - tan”}

3 x—%xz +él&g(1+x2}+c,

[ Y 20=1+x }ﬂ.'.[1+x2|=1+.::2]

4. Solution:

1
(logx)?

Let [ [log (log x) + ] dx

1
(logx)?

= [ log (log x) dx + | ] dx...... (1)
Letl=11+1;

Now |1 = [ log (log x) dx

=[ log (log x) 1 dx
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1
X.dx
XX

=log (log x).x — | o0

(Integrating by parts)
1
= xlog(logx) — [ Toox dX .ceevennn (2)

Letli=15+14

1

And T,= | =

I L 1dx
log x

2
1 1 1

e S
log x logx X

(Integrating by parts)

X +J‘ 1 zd"'*
logx ' J (logx)

Putting in (2),

lh=xlog (X) - — — 1 = |
©d log z f(logr)’

Putting in (1),

| = x log (log x)
e -—I 1 2dx+-|- : 5 dx
log x (log x) (log x)

]

X
log{logx)———+¢
x log (log x} =

x(lug (log x) - i] +c.

Case Study Answers-

1.

(3x +4)* .
(|) (a) 12 c

(ii) (b) log|x|+2tan'x+¢

www.swottersacademy.com



INTEGRALS

x sin2x

(b) —
(i) 2 4

+C

(iv) (d) tanx—x+ ¢

(V) (¢) —2cot2x+c¢

2.

xcos3x sin3x
(b) - + +C

(i) 3 9
(iiy @xlog(x+1)+log(x+1)-x+c

3o
oy X

9= —-6x+2)+¢

¢
(d) =

(i) 27

(iv) @) f()g'(x) - [(x)g(x) + ¢
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