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NCERT SOLUTIONS
CLASS-XII MATHS
CHAPTER-7
INTEGRALS

xercise
Question 1:

By the method of inspection obtain an integral (or anti — derivative) of the sin 3x.
Answer:

As the derivative is sin 3x and x is the function of the anti — derivative of sin 3x

i (cos 3z) =—3sin 3z

. d
sin 3z :—%Z(cos 3z)
sin 3r = %(—%cos 3z)

Hence, the anti—derivative of sin 3z is (—%cos 3z)

Question 2:

By the method of inspection obtain an integral (or anti — derivative) of the cos 2x.

Answer:

As the derivative is cos 2x and x is the function of the anti — derivative of cos 2x
d

< (sin 2z) =—2cos 2z
1

d, .
cos 2z = 5-(sin 2z)
d (1¢q:
cos 2z = 4-(3(sin 2z))
Hence, the anti—derivative of sin 2z is (—%cos 2z)

Question 3:

By the method of inspection obtain an integral (or anti — derivative) of the e
Answer:

As the derivative is € and x is the function of the anti — derivative of e5*
i(eh) = 552

1d
eSz — EZ(ESJ:)

5z d (1 _5z
e = 4 (5¢)

Hence, the anti-derivative of e"”is%ei‘z

Question 4:

By the method of inspection obtain an integral (or anti — derivative) of the (mx + n) 2
Answer:

As the derivative is (mx + n) 2 and x is the function of the anti — derivative of (mx +n) 2
4 (mz +n)* = 3m(mz + n)?

(mz+n)? = &L (mz+n)

(mz +n)? = £( L (mz +n))

Hence, the anti- derivative of (mz + n)?is 31; (mz +n)®

Question 5:

By the method of inspection obtain an integral (or anti — derivative) of the sin 3x - 5e 2

Answer:

As the derivative is (sin 3x — 5 e 2X) and x is the function of the anti — derivative of (sin 3x — 5 e 2X)
4 (—3cos 3z- §€%*) = sin3z-5e>

Hence, the anti-derivative of sin 3z—5e* is (—%cos 3z- %ez’)

Question 6:

By the method of inspection obtain an integral of the [ (4e* + 1)du

Answer:



Integral of (432" + 1) and u is the function of the integral (462“ +1).
J(4e® + 1)du

4fe2“du+f1du

4(%} +u+tc

2 Lutec
Where c is the constant.

Question 7:
By the method of inspection obtain an integral of the fuz(l—u—lz]du

Answer:

Integral of uz(lfﬂ—lg) and u is the function of the integral u>(1— “i!)

Ju?(1- %)d’u

J(w-1)du

"—;— u+c

W here c is the constant

Question 8:

By the method of inspection obtain an integral of the f(fmg + bu + e)du
Answer:

Integral of au? + bu + ¢ and u is the function of the integral au? +bu+c
[(au? + bu + c)du

a [(u?)du+b fudu+c [1du

a(%) + (%) +cutC

Where C is the constant

Question 9:

By the method of inspection obtain an integral of the J"(cm2 +e*)du
Answer:

Integral of au? + e* and u is the function of the integral au? + e¥
J(au? + e*)du

a f(u?)du + [e“du

a(“—;) +e*+C

Where C' is the constant

Question 10:

. s : 142
By the method of inspection obtain an integral of the f(\/iJr ﬁ) du

Answer:

Integral of (v + %)2 and u is the function of the integral (/u + %)2

(a+ L)

J(u+ I-2)du
Sudu+ [ 2du-2 [1du
“—; +log|u|-2u+C
Where C' is the constant

Question 11:

By the method of inspection obtain an integral of the f "‘Lrj#du

Answer:
3 2

Integral of and u is the function of the integral "f#

Fdu® 4
[ gy
Judu+4 [1du+ fn%du
"—; +du+2+C
Where C is the constant
Question 12:
O thn mnnthoad Af incnackan abhdain an inkaaral of e uHdutd
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Ju

Answer:

wdutd
Integral of —

3

and u is the function of the integral %“:"H
wdtdutd

s

f('tﬁ +4us +4u 1)

13y
e

3 1
—u 4 )0

1
2 2

B

m.q|

= 2(u?) + $(u7) + 8u3 4 C

= 2(ui) + §(ui) +8vE +C
Where C is the constant

Question 13:

3.3
By the method of inspection obtain an integral of the %ﬁ"ﬂ
Answer:

w-ultutl wi-ultutl
u-1 u-1

Integral of and u is the function of the integral

J" w— +tl.+ld

On dwmdmg, we get

J(u? +1)du

Juldu+ [1du

"—; +u+ CWhere C is the constant

Question 14:

By the method of inspection obtain an integral of the (1-u)/W
Answer:

Integral of (1-u)+/% and u is the function of the integral (1-u) /%

J 1 +u)yw du
ST +u?)du
fu*;du+fu'gdu

ol
mu

u

+C

u.m|
ral el

9 2 3

U + Eu 14+ C

Where C is the constant

Question 15:

By the method of inspection obtain an integral of the y/u (3u® 4 2u + 5)

Answer:

Integral of /& (3u® + 2u + 5) and uis the function of the integral v/ (3u? + 2u + 5)
V(34?4 2u 4 5)du

f(3u‘z +2u7 4+ 5ui )du

3fuzdu+2fundu+5fuadu

3(%

)+2(“)+5( )+C

A u.q|w
|

—‘ua + = uz + uz +C
Where C is the constant

Question 16:

By the method of inspection obtain an integral of the 2u—2cos u + e*

Answer:

Integral of 2u—2cos u + €* and u is the function of the integral 2u—2cos u + e*

J(2u—2cos u + e*)du

2 [udu-2 [ cos udu+ [e*du

2“—;—2[sinu) +et4+C

u?—2sin u + e* + CWhere C is the constant

Question 17:



By the method of inspection obtain an integral of the (4% + 2sinv + 6./2)
Answer:
Integral of (4v? + 2sinv + 6,/v) and v is the function of the integral (4v® + 2sinv + 6,/v)
J(4? + 2sinv + 6,/v) dv
4fv2dv+2fsz'nvdv+ﬁfv’;
& 4 2(—cosv)+ ﬁ(%) G
3
%v3—2cos v+ v’ +C
Where C is the constant
Question 18:
By the method of inspection obtain an integral of the sec B (tan 8 + sec O)
Answer:
Integral of sec ©(tan © + sec ©) and O is the function of the integral sec O (tan © + sec O)

[ sec ©(tan © + sec ©)dO
[(sec © tan © + sec? ©)dO

sec® +tan © + K
Where K is the constant

Question 19:

sec? ©

cosec? ©

By the method of inspection obtain an integral of the

Answer:

sec® ©

f sec® @
co. cosec? B

= and

3 2sin ©
Integral o =

6 CIs the function of the integral

j‘ sec* © de

cosec? B
12500

sin? &

sin B
‘I‘ cos? edg
[(tan? ©)d©
[(sec® ©-1)dO
[ sec> ©dO- [ 1dO

tan®-0 + K
Where K is the constant

Question 20:

By the method of inspection obtain an integral of the %

Answer:

3-2sin 6 3 2sn O
Integral of ====-= and =—==-=

- - 3-2sin B
is the function of the integral e

J‘ 3—&23?589 de

ks e

3 [sec® © dO-2 [tan © sec ©dO

3tan ©-2sec @ + K
Where K is the constant

Question 21:

_ ) ) 1
Which of the following below is an integral of /u + e
(a)%u%* 4 2u3 +C
(b)2u? + Ju?+C

3
(c)%ui +2u?l» S0
3
(@) 3us +Lut +C
Answer:
Integral of /U + % and u is the function of the integral 4/u + %
1
[+ ﬁdu
fu’;du +fu";du
3

|r.'
Tes1
5.

S +
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Option c is correct

3 1
u? + 2uz

Question 22:

Suppose %f('r) == 41'3—%, in such a way that f(2) =0, then f(r) is
@rt+3- RO+ 5+ B O+ 5+ R+ -

Answer:

Given,

afr) =43 6+1+K=0
Integral of 4r3—% =frn K :—%

F(r) = [4r*-% dr fr)=rt+1-12

F(r) = 4 [ r3dr-3 [(r—*)dr Option (a) is correct
fr)=45-30 + K

fr)=r"+ 5 +K

And,

f(2)=0

f@)=2*4 L3 E=0

Exercise 7.2
Question 1:

Obtain an integral (or anti — derivative) of the

Qu
14u?

Answer:
Suppose, 1+u2=z

2udu=dz

2u_ (14,
1+1:92_fzd"
log|z| + K

log|t+u? + K

log(1+u?) + K

Question 2:

2
Obtain an integral (or anti — derivative) of the —(togu“)

Answer:

Suppose, log |u| = =z
log|u| =z

Zdu=dz

[ = [ 22
=4 +C
=L v
Question 3:

Obtain an integral (or anti — derivative) of the ﬁh’w
Answer:

1 1:

utulogu — u(ltogu)
Suppose, 1 +logu=2z2

%dﬂ. =dz

a 1 - a1l . L .



) —u(1+llog ) du= | tdz=log|z| + U

= log|l + logu| + C

Question 4:

QObtain an integral (or anti — derivative) of the sin u. sin(cos u)
Answer:

sin u. sin(cos u)

Suppose, COS U =X

—sinudu=dx

[ sin u. sin(cos u)du = [ sin zdz
=—|[—cosz]+C

=cosz +C

= cos(cosu) + C

Question 5:

Obtain an integral (or anti — derivative) of the sin (mr + n)cos (mr + n)

Answer:
Suppose, sin (mr + n)cos (mr +n) = Zein {mﬂ'";m lmrte) Siﬂm';ﬂ'")
Suppose 2(mr +n) =z
2mdr = dz
sm2(mrin) ez L sin z dz
/ 7 dr=1 Im
= i[—cos,‘-:] +C
= cos2(mr +n) +C
Question 6:

Obtain an integral (or anti — derivative) of the /mr +n
Answer:
Suppose, mr+n=2z

mdr=dz

5+ (mr+ n]g +C

Question 7:

Obtain an integral (or anti — derivative) of the u\/u + 2
Answer:

Suppose, u+2=2

du =dz

Juyu+2du = [(2—2)\/zdz

= f(zg—2:';)dz
= _j'z-ﬁzd:f?f:';)dz

wales
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Question 8:

Obtain an integral (or anti — derivative) of the uy/1 + 2u?
Answer:

Suppose, 1+2u2=z

4udu=dz

[uvT+ 2uldu = fﬁdz



i adz
(2

= l1+22)2 +C

‘N

el

wolw

)+C
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Question 9:

Obtain an integral (or anti — derivative) of the (4u + 2)vu” +u+ 1

Answer:
Suppose, u2+u+1=z
(2u+1)du=dz

Ju+2)vuT +u+Tdu = [2\/zdz

=§(u2+u+1)§ +0

Question 10:
H 1
Obtain an integral (or anti — dervative) of the ok
Answer:
1 _ 1
wy/i T u(ye)
Suppose,
— — >
Vu-1= Amdu =dz
1 S e
| e = I 342
2log |z| +C
2log |y/u—-1|+C
Question 11:
= u
Obtain an integral (or anti — derivative) of the =157 0

Answer:
Suppose, u+4=r
du =dr

u _ iy
f‘/mduffﬁdr

= J(yr-L)dr

3 1
=4+ C

2

ral
les

8t +C

™

=

1 1
r.72—8r: + C

ri(r-12) + C
(u+4)3 (u+4-12)+C
Va3 (u-8)+C

Question 12:

Il
ko ol ol eslbo calbe

1
Obtain an integral (or anti — denvative) of the (us— 1)5 u®
Answer:
Suppase, u Iy

3ul=dr



T
=113 + Lad-i) O
Question 13:

ui

Obtain an integral (or anti — derivative) of the ——
(2+3u%)

Answer:

Suppose, 2 + 3t =z
9uldu = dz

T 18(243ud)?
Question 14:

5 g z i —l
Obtain an integral (or anti — derivative) of the Hioga)"?

Answer:

Suppose, logu = =

Question 15:

u

Obtain an integral (or anti — derivative) of the Siz

Answer:

Suppose, 9-4u? =7

—8udu = dr
Jr g_:ui! :—%f%dr‘
= 1log|r| + C

= 1log|9-4u?| +C
Question 16:
Obtain an integral (or anti — derivative) of the g2m+3
Answer:

Suppose, 2m+3=r
2dm = dr
[e¥midm = 1 [emdr
%(e") +C
= %(QQ"HB) e C

Question 17:

QObtain an integral (or anti — derivative) of the iﬂﬂ
€

Answer:

Suppose, u 2=7

2udu=dz

[ du=3[2ds
=1 [e~dz

= +C

+C
=+ C

1
p:

—— 1,
5€

Murastiam 10

>0
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: : 5 ; etan=16
Obtain an integral (or anti — derivative) of the =——-

1+0
Answer:
R L
Suppose, tan™'O = z FoT e =dz
gm e - 2
= de = [exdz
=40
- Emn-le LB o]
Question 19:

; : = _ 1
Obtain an integral (or anti — derivative) of the e
Answer:

-l
41

Dividing the numerator and denominator by e ¥, we get

£
R - -
iy e
&
Suppose,

et+e =2
(ev—e*)du=dz

e® _ et
Ehﬂdu = e..+g,..d'”v
o
=log|z|+C

=logle*+e |+ C
Question 20:

e

Obtain an integral (or anti — derivative) of the o

Answer:

Suppose, e 4 g 2 = z
(262 2e2*)du = dz
2(e¥—e ) du = dz

e ™ pdig
ezu:;z«_ 2:9%
R
=5 [3dz
= Llog|z| + C

= logle¥ + e 2|+ C
Question 21:
Obtain an integral (or anti — derivative) of the tun2(28— 3)
Answer:
tan?(20-3) = sec?(20-3)-1

Suppose, 20-3 =z
2d0 = d=
[tan®(20-3)d0 = [[sec’ (26-3)-1]dO
= 3 [(sec’z)dz=- [ 1d®
= %tﬂﬂ:—@ +C

= 1tan(20-3)-0+C
Question 22:
Obtain an integral (or anti — derivative) of the 3962(7— 46)
Answer:

Suppose, (7-40) = z
—4df —dz
[ sec®(7-10)df =—3 [ sec’zdz
== % (tanz) +C

:—%[tan(?—dﬂ)] +C

Question 23:



sin '@

Obtain an integral (or anti — dervative) of the iF

Answer:
Suppose, sin" 10 = z
1
yowd
I 9= ’*’de [ zdz

= "? +C
;o —1m2
2o @ + (54
Question 24:
Obtain an integral (or anti — dernvative) of the %
Answer:
2cos 8-3sin @ 2cos 8-3sin 8

Geos O+dsin 8 2(3cos B+2sin §)

Suppose,

3cosb+2sinb==x

(—3 sin 0+ 2 cos 0)d0 = dz
2cos B-3sin 8 dz

1§ Boos Brdsin 890 = [5

™= g

= glog|z| + C

= %Iog|3 cos 0+ 2 ginb|+C

Question 25:
Obtain an integral (or anti — dervative) of the m
Answer:

1 sec’d

cos?(1-tanf)®  (1-tanf)®

Suppose,
(1-tand) = z
sec20df = dz

sec’f dz
J (1 zme}ﬂdg_ i
:*f,. 20‘:3
— % e

1

e
Question 26:

cosv/B
Ve

Obtain an integral (or anti — derivative) of the

Answer:

Suppose:\/a:z
14— d=
\[dﬂ_d,.
fm"g_2fcoszd;
=2ginz+C
= 2sin O+ C

Question 27:

Obtain an integral (or anti — derivative) of the v/sin 26 cos 28
Answer:

Suppose, sin 20 = z
2c0s 20d0 = dz

f«fsz'n 20 cos 20 = 3 [ \/zdz
(5

S

)+ C

mm m

boles

224+ C
(sin20)3 +C

ol ool



Question 28:

cos 8

Obtain an integral (or anti — derivative) of the i ey

Answer:

Suppose, 1 +sinf =z
cos 9df = dz

cos @ dz
I =1
:QJFC

2
=2/z+C
=2/T+sinl+C

Question 29:

Obtain an integral (or anti — derivative) of the cot 8 log sin 6
Answer:

Suppose, log sin 6 = z
ﬁ.cos 8=d=z
cot 8df =dz
[cot 8 log sin 8df = [z dz
=2 4C
= %(log sin0)2 4+ C

Question 30:

sin @
1+cos 8

Obtain an integral (or anti — dervative) of the
Answer:
Suppose,

14 cos 8= z—sin Adf = dz
sin @ dz
T+cos 50 = 5%
_rEa
=-log|z| +C
=—log|1+cos 0|+ C

Question 31:

sin

Obtain an integral (or anti — derivative) of the ————
(1+4-cos 8)?

Answer:

Suppose, 1 +cos 0 = z—sin 0df = dz
lf:::ﬁd = %
f dz dz 4.
= :_Qd:
=1+C

2t 1
T l4cos 0 +C

Question 32:

Obtain an integral (or anti — derivative) of the

1
1+4cot 8

Answer:

Suppose, | = [ 1%; 560
i 1
[ ids

win 6

_ J(‘ sin @
sin f4-cos 9

gos3 Dsin 8
-3 Jr sin f4-cos 9

(sin B+cos B)+(sin 8-cos 0) da
Jr (sin 84-cos 8)

(;mrl B—cos 8)

2. Jr 1df + 2 (sin O4-cos 8) dg

1 (sin B-cos 6)
- §g+ EJ“ (sin 8+cos 8) df

Suppose, (sin 6+ cosf) =z
= (cos A-sin #)df = dz
I=2%+1loglz|+C



= gféiog“st’n 0+ cos0)|+C

Question 33:

Obtain an integral (or anti — derivative) of the W{ns

Answer:
Suppose,

| g gdﬂ Suppose, (cos f-sinf) =z

=[—%5df = (—sin 6—cos 0)df = dz
n
s 8 Izgf%log|z|+c

cos 8§
:{}030_2;:3 = £ 1log|(cos 6-sin 6)| + C

cos B-sin 9

__ 1 g (cos sin B)+(cos B+sin §)
f (cos 8-sin ) d9

=316+ [ g P

syl (cos B+-sin 8)
=30+3 ) o

Question 34:
Vianf

Obtain an integral (or anti — derivative) of the i e

Answer:

Jiah
sin fl cos Ede
o vitanfxcos 8

" sin 8 cos 8xcos @ o

= [V g

tan & cos %

Suppose, Suppose, I =

:fzgﬁ
Suppose,tan § = z
sec 20df = dz
I=%
=2/z+C
=2/tan 0+ C

Question 35:

2
Obtain an integral (or anti — derivative) of the @

Answer:

Suppose, Suppose, 1 + logu = =
—1a'u =dz
f (1+fogu f22 o
:%+C

3
:@4_6'

Question 36:

L 2
Obtain an integral (or anti — derivative) of the M

Answer:
7(“_;1){1“09")2 = &0 (4 1 logu)? = (1+ D) (u + logu)?
Suppose, (u+ logu) =z

(1 l)d’m =dz
JA+ 1) (u+logu)du = [22dz
—i+C

3
= 3(u+logu)® +C
Question 37:

u? sin (tan~ ud)

Obtain an integral (or anti — derivative) of the L

Answer:

Suppose, ut = z
duldu = dz

pu? sin (tan1ud) 1 p sin (tan~lz) 4 ran



I e BT gy Pl
Suppose tanlz=s
T ndzf ds

From (1), we get

u® sin (tan1ul) 1 p
ITdu_ 3 [sinsds

(—coss) + ¢

cos(tan~'z) + C

1
1

1
1
= tcos(tanlut) + C

Question 38:

10u°+10%0g, 10
it )]

Which of the following below is the answer for f T

(@)10“-u' + C
(b)10* + 19 + C
(c)(10" -1 + C
(d)log(10* + u'®) + C

Answer:

ul? 1% =2
(10u° 4 10%log, 10)du = dz
106" +10%0g 10 5 o 4.
gy =45
=logz=+C
= log(u!® +10%) + C
Therefore, D is the correct answer
Question 39:

Which of the following below is the answer for f ﬁ
snt u u

(a)tan u + cot u+ C
(b)tan u—cot u+ C
(c)tan u cot u+ C
(d)tan u-cot 2u + C

Answer:

= fmn?umzu
:‘I‘Slﬂ umsgudu

7_[3"1 u +cos” ud
sin? u cos® u

[ ER gy [t gy

n? u cos® u sin? u cos® u

B fser? udu + fcosec udu
=tan u—cot u+ C

Therefore, B is the correct answer

Exercise 7.3
Question 1:
Obtain an integral (or anti — derivative) of the sin 2 (2u+5)

Answer 1:

., 5 _ l-cos 2(2u+5)  l-cos (4u+10)
stn®(2u+5) = > = -

1-cos (4ut-10)
g du

[&in?(2u+5)du= [
= 3 [1du—3 [ cos (4u + 10)du
- %'h‘. ;.nn(xiu—-l@) +C

= %u—%[sm(ilu +10)]+C
Question 2:

Obtain an intearal (or anti — derivative) of the sin 3u. cos 4u



Answer 2:

As we know, sin. Ccos D = §[sin (C + D) + sin (C- D))
J sin 3u.cos du du = [ L[sin (3u + 4u) + sin (3u—4u)]
= [3[sin (Tu) + sin (—u)]du
= [ 3[sin (Tu)-sin (u)ldu
= 1 [sin (Tu) du— % [sin (u) du

= 3(===™)-I(—cosu)+ C

—cos Tu
14

Cos u
= HEa e c
Question 3:
Obtain an integral (or anti — denvative) of the cos 2u cos 4u cos 6u

Answer 3:

As we know, cos C cos D = %[cos (C + D)+ cos (C-D)]

[ cos 2u (cos 4u cos 6u)du = [ cos 2u [% (cos (4u + 6u) + cos (du—6u))|du

3 Jlcos 2u (cos (10u) + cos (—2u))]du

% Jlcos 2u cos 10u+ cos 2u cos (—2u)|du

3 [lcos 2u cos 10u + cos® 2u] du

2 J13 (cos (2u+ 10u) + cos (2u—10u)) + (5224 du
711 J(cos 12u+ cos 8u + 1 + cos 4u) du

1rsinl2u sin8u sindu
AL g Teb g bk S

Question 4:
Obtain an integral (or anti — derivative) of the 3£n3(2u +1)
Answer 4:

I= [sin®(2u+1)du

[8in®(2u+ 1)du = [ sin® (2u + 1).sin (2u + 1) du
Supose, eos (2u+1) =z

—2sin(2u+1) du=dz

—dz
2

sin(2u+1) du=
I=5 f(-22)dz

= _Tl{z—%} +C

— _Tl{cos (2u+1)- il ot ) (fuﬂ) }

+C

_ 3
_ es (22u+1) % cos (ﬁﬂu+1) LC

Question 5:

a 3

Obtain an integral (or anti — derivative) of the sin” u cos” u

Answer 5:

I:fsin3ucosgudu
2y sinudu

2

= [cos® u.sin
= [cos® u (1-cos? u). sin u du
Suppose, cosu =z
—sinudu=dz
I=[23(1-2%)dz
— [(£*-2%)dz

Zd z’ﬁ
:_{T_?} +C

DDG4 DOSG
:_{T_T} +C

6 A
=sf-=tic

Question 6:
Obtain an integral (or anti — derivative) of the sin u sin 2u sin 3u
Answer 6:

sin C sin D = 1[cos (C-D)-cos (C + D)]

[ sinw sin 2u sin 3u du = [ sin u . 3{cos (2u—3u)—cos (2u+ 3u)} du

=1 [_w; 2u] -3 [ {3 (sin (w+ 5u) + sin (u-5u))} du
— o2 1 0 fisin (6u) + sin (—du))} du



= %I(S‘iﬂ u cos (—u)—sin u cos 5u) du

= %f(sm u cos u—sin u cos 5u) du

_ 1 p (2sin u cos u) - | .
=3 [—=— du—7 [ sin u cos 5u du

:%I(SLQM duféfs'inucos5udu

Question 7:

Obtain an integral (or anti — derivative) of the sin 4u sin 8u

Answer 7:
As we know, sin C gin D = —;[cos (C-D)~cos (C + D))
[ sin 4u sin 8u du = [ 3[cos (4u—8u)-cos (4u + 8u)] du
= 3 [(cos (—4u)-cos 12u) du
= 3 [(cos 4u—cos 12u) du
ik [sin du_ sin lZu]
=3l i)
Question 8:
: : 1
Obtain an integral (or anti — derivative) of the %
Answer 8:
l—<vos u 2sin® %
Trcosu 9ens? %
_ 2
= tan %
= (sec? 3-1)
et du = [(sec $-1) du
tan X
[5io
E
= 2tan ;—u+ c
Question 10:
QObtain an integral (or anti — derivative) of the sin 4.
Answer 10:
sintu = sin? u x sin? w [sintudu= 711 J [% + % cos 4u-2cos 2u] du
= (Lo Ruy(leg ) 173, 1 sinduy o0l
=1 [3u+ 5 (ZL2)—sin 2u] +
= [1* cos 2“)2 — %'R {t (nwal;u 4 s:ﬂ42u 1@

(1 + cos® 2u—2 cos 2u)
[1 + (HL;“)—ECGS 2'&]

1T+ % + % cos 4u—2cos 2u|

L e N S S

[% + —é cos du—2cos 2u]

Question 11:
Obtain an integral (or anti — derivative) of the cos 42u
Answer 11:

cos* 2u = (sin? 2u)?

fcos‘udu:;i f[—g +%cos 8u + 2cos du| du

1+cos du 2 sin 2
== :%[%qu%{TE'“)«ksmziu]JrC
:i[1+c0324u+2c034u) :%U+(m§f")+&ﬁ+c

= 31‘[1 + (A28 4 9c0s 4u]
= fi[1+ % + % cos 8u + 2cos 4u]

:é[%+—§co38u+2cos4u]

Question 12:

. : = 3 sin® u
Obtain an integral (or anti — derivative) of the BT
Answer 12:

. u 42
sin? u [zs‘m?ws 3) - : - <o u. i 2u_

e P [Since sin u = 2 sin 5 cos 5; cos u =2 cos”5—1]
_ dsin? T cos®
- 2 wsz%

— Doinl ¥

—cos fu _ ecos du

Il
ool =
—
al

R
[

=5 tn +““T‘“]+C

5 —C08 2‘11.} +C



— o 4
=1-cosu
[ gy = [(1-eos u) du

1+cos u

=u-sinu+C
Question 13:

cos 2u—cos 2a

Obtain an integral (or anti — derivative) of the ————r

Answer 13:
9 9 —2 sin h;m sin % . . A+B . AB uta
Ny [S"mce1 cos A—cos B =-2 sin == sin —] = 4cos *T% cos L2
cos u—cos a _?nn_a'“-n_z 2 2 2 2
e uta UL uta  u-a
__ sin (u+a) sin (u-a) =2 [COS ( 9 + T) +cos ( 2 T}]
sin 41 gin %2 = 2[cos (u) + cos a]
B [ﬂsin B8 oo %] [Qs'in 14 ops B2 = 2cos u +2cos a
e s oomie . ua
Sin _2 Sin T
Question 14:
. f = - €08 u-8in u
Obtain an integral (or anti — derivative) of the Tism
Answer 14:
oS u-—sin u __ OS5 U—SIn U e
1+sin 2u — (sin? utcos® u)+2sin u cos u T2
Sinee, sin® u+ cos® u=1;sin 2u = 2sin w cos u — fzfgdz
_ _cosusinu =31 +C
(sin u+tcos u)’
s i . =—1iC
uppose, sin U+ cosu =z * 5
(cos u—sin u) du = dz i~ —
CO8 U—SiN U o COS U—8in U
Thema du=[ (tnibons il
Question 15:
Obtain an integral (or anti — derivative) of the tan? 2u sec 2u
Answer 15:
tan® 2u sec 2u = tan? 2u tan 2u sec 2u Suppose, sec2u =z
= (sec? 2u—1)tan 2u sec 2u 2sec 2u tan 2udu = dz
3 1.9 2
= sec® 2u tan 2u sec 2u—tan 2u sec 2u Jtan® 2u sec 2u = 52°dz- 25 4 C

— [tan® 2u sec 2udu — [ sec® 2u tan 2u sec 2u du— [tan 2u sec2u du _ 2 _ s
=g T
= [sec® 2u tan 2u sec 2u du- 5“22“ +C

Question 16:

QObtain an integral (or anti — derivative) of the tantu

Answer 16:

tan* u = tan? u x tan® u ft(m‘* udy = fsec2 utan?u du—fsecg wdu+ [1du

= (sec® u—1)tan® u = [se utan® udu—tanu+u+C ...... (1)

= sec® u tan?® u—tan® u Now J('.s'ec2 wtan® udu
b
= sec® u tan® u—(sec® u—1) Suppose, tan u— z
, =

= sec® utan® u-sec® u +1 SR i i il
Jaec® wtan® udu = [ 2% dz
:%+C

_ tan® u

Therefore, fromequation(1)is
Jtan* udu = ﬁftanu-f—u-i—c
Question 17:

Obtain an integral (or anti — derivative) of the i ot co o

5!?12 u COS2 u
Answer 17:
g cos® * i
.ﬂn_ﬂ+ no_ __sin + _.cofu — Smu | Y _ tan U Sec U+ cot U cosec u
sin® u cos® u sin? u cos? u sin? uweos? u cos® u sin? u - :
Therefore, [ 520 Y gy — [(tan u sec u+ cot u cosec u) du
= sec u—cosecu+ C
Question 18:

cos Qu+2sin’ u

QObtain an integral (or anti — derivative) of the e



Answer 18:

cos 2u+2sin® u
cos® u

cos 2ut+(1-cos 2u)

cos?

sons b

T et u

=sect u
_j'm?”"'ﬂsm = duffseéudu:tanu—kc

cos® u

= [Sinee, eos 2u = 1-2sin® u]

Question 19:

1

sinu cos® u

Obtain an integral (or anti — dervative) of the

Answer 19:
1 e sin® utcos® u - oo T s
sinucos®u  sinueos? u fsgnum’gudu ftanusegudu-'—f tan u duSuppose, tanu =z
_sinu 1 sec2udu7d..
cos? u SiN U COS U ) ; f du_f ik f_];dz
:tanugecz Uy —— 08 1L sin u cos® u z
SN & COS U cos? u _ L . c
:ieczu —T'i’ 0§\~|+

— tan u sec? u4 2 1 5
= stan® u +log [tan u| 4+ C

Question 20:

Obtain an integral (or anti — derivative) of the B i

(cos utsin u)’

Answer 20:
cos 2u _ cos 2u _ _cos2u
(cos utsin w)® ~ e0s® utsin® utlsinucosu  l+sin 2u
J‘ cos 2u J’ cos Ju
(cos utsin z.:]2 e (L+sin 2u)

Suppose, 1 +sin2u=2
2c0s 2u du=dz

cos du X gl g,
“r (cos ut-sin u)® du = Qf & dz
= %Eog |z| +C
== %Eog |1+ sin 2u|+ C
= %.!og [(cos u + sin u)2| +C

= %Iog |cos u + sin u|+ C
Question 21:

QObtain an integral (or anti — derivative) of the sinfl(cos u)

Answer 21:
[
=l
sin"(cos u) Therefore, [sin™(cosu)du=—[pdp [sinT(cos u) du= —F5— +C
Suppose, cos T = z :—%4—0 :_%((j) +u—m)+C
Then, sin v = v1-u? : (#)? ;

(sin~! 2)? _ B . 1
(—sinu) du = dz -5 ) +C =g =i oL €

_ —dz (sin~! (cos u))? il 2 e 2
i = N0 =T*%+(°‘{WT)=T*%+CI

Therefore, [ sin~Y(cosu) du= [sin™! 2(——£_)dz As we know,




- - - . - Y I

F0
Suppose, sin™' z=p

L _dz=dp
viz On substituting in equation (1), we get,

sintutcos'u = =

Therefore, sin™(cos u) = %—cos_l(cos u) = (5—u)

Question 22:

Obtain an integral (or anti — derivative) of the oy e ey

Answer 22:
1 e 1 sin (m-—n) ] 1 o 1 T, =
cos (u—m) cos (u—n)  sin (m-n) [ms (u—m) cos (u—n) J“ cos (u—m) cos (u—n) du — sin (m-n) f[tan (’H n) tan (’LL m”du
__ 1 sin [(un)-(u-m)] } = —1 _[-log|cos (u—n)| + log|cos (u—m)|]
" sin (mon) [ms (u-m) cos (un) sin (m-n)
_ 1 gin (wn) cos (u-m)cos (un) sin (u-m) — 1 iOg [M (“‘m)] spsif
T sin (m-n) cos (u-m) cos (u-—n) sin (m-n) cos (u-—n)
= T}ﬂ_n)[tan (u—n)—tan (u—m)]
Question 23:

Which of the following below is the answer for M

sin? u cos? u
(a)tanu+cotu+C
(bytan u + cosecu+ C
(c)—tanu+cotu+C
(dytanu+secu+C
Answer 23:

J‘ sin® u—cos® u

sin? u cos? u

i sind u cos® u
7I(sin2um2u sinnucoszu) du
= [(sec® u—cosecd® u) du
=tanu+tcotu+C

Thus, (a) 1s the correct answer.

Question 24:

et (14u)
cos? (eu)

Which of the following below is the answer for f
(a)—cot(eu!)+C
(b)tan (e u") + C
{c)tan (g¥) + C
(d)cot (g¥)+ C
Answer 24:

e (14u)
f cos? (etu)
Suppose, e*u = z

d

(e"u+e" 1)du= [—2—
=} sec? zdz

=tan z+C
= tan(e*.u) + C

Thus, (b) is the correct answer.
Exercise 7 4

Question 1:

Ju?
ub+1

Obtain an integral (or anti — dervative) of the

Answer 1:

Suppose, u®

Juldu = dz

- ¥ o - 3



J uﬁ+1du:J 2241
=tan"lz 4 C
=tan 'u*+C
Question 2:

i

V/1+4u?

Obtain an integral (or anti — dervative) of the

Answer 2:
Suppose, 2u — z
2 du=dz
1 ! d
I mamd=al4z
= 3llog|z+ VI + 22+ C
— %[lag|2u FAfTF 4u2|] 1€
Question 3:

1

Obtain an integral (or anti — derivative) of the
(2-u)*+1

Answer 3:

Suppose, 2-u=z
—du=dz

—1 du=—[-—"2L_d:=
I Jeom =17
=—[log|z+ 22 +1[|+C
=-[log|2-u+ /(Z-u +1|| + C

1
IDQ{ (2-u)+/u?4uts

Question 4:

1
V0257

Obtain an integral (or anti — dervative) of the
Answer 4:
Suppose, Su -z

Sdu=dz

1 1 1 i
i o= du=3 [ el
1 1
=3 f /322 dz

Y, LV
= ¢ 8in 3+C'
B 9, B~
iggin TG

Question 5:

3u

Obtain an integral (or anti — derivative) of the Tioa

Answer 5:

Suppose, 2u® =z

22 udu=dz
Ju D dz 3.,
Jﬂ 142ut - 2_ﬂ 1422 dz

%[tan_]z] +C
%[mn—l(\/ﬁuﬁ] +C

Question 6:
Obtain an integral (or anti — derivative) of the qu;

Answer 6:

Suppose, w=z

3u?du=dz

[ du=1 [

= 3 [3uliz] 4

| 14u?
E.!.9 |14u3

+C

Question 7:



Obtain an integral (or anti — derivative) of the

l

Answer 7:
u—l o
_f du J—== ﬂ_ ‘/_,_ du Suppose u>~1 =
f Fa 2u du = dz
o V’;fl Therefore, [
= %fz_% dz
=1[2z3]4C
= \/E +C
=yu-14C
Question 8:
h : i ) 2
Obtain an integral (or anti — derivative) of the e

Answer 8:
Suppose, ui=z

3u?du=dz

u? T dz
Jﬂ Vul+m® = 3 f sz2+[m3}?
= %Eog|z+ \/E?WHC
= 3log|u® + Vb + m%|+C

Question 9:

Obtain an integral (or anti — derivative) of the
Answer 9:

Suppose, tanu =2z

sec2udu=dz

sec u _ dz
‘I‘ Vtan? u+d o= f NET
=loglz+ =T+ 4|+ C
=log |tan u+ VianZu +4| +C

Question 10:

Obtain an integral (or anti — dervative) of the

Answer 10:

f \/uﬂiwadu: f (u+1};+[1)2
Suppose, u+1 =z
a!u,_a'.zf,_>‘,“\/24_21‘__2 _IF
=log|z+ VzZ+1|+C
=log|(u+1)+/+1F +1|+C
=log|(u+1) +vuZ+2u+1|+C

Question 11:

Obtain an integral (or anti — derivative) of the

Answer 11:

1 - 1
f \/Qu7+ﬁu+2du = f Bu+1)24(2)?

(
Suppose, 3u+1==z

see® u

2

tan® u

i
Vul+2ut+2

1

+/ Gul+6u+2

3du—dz—:
= 1 [3tan-3(3)] +C

= 4[Ltan1(252)] +C
Question 12:

Obtain an integral (or anti — dervative) of the

Answer 12:

7 -6 u—u?=canalso be writenas 7 — (U2 +6u + 9—9)

L du=1 dz
s | VOuT Gt 2 = VE+2?

1
V/ T-fu—u?

From the above equation we get

f = dﬂ.—f%_!_du—# du
\/_2_+C—log'u+\/_2_'+6'1

:\/ﬁﬂ—i—iﬂog'u+ﬁz—7'+(c+01)

= VuZ-T-log|u+ vVa—1|+ Cy




Therefore,
7-(U2+6u+9-9)
=16—(u2+6u+9)
=16—(u+3)2

=42_(u+3)2

1 _ 1
I VT Bu—u? ol f £ (u+3)? o
Suppose, u+3 =z
du=dz

1 s £ =
f 43_(u+3}2 du = f 42_(z}ad‘*
= sin_l(i') +C

. 1rutd
=sin (*2)+C

Question 13:

Obtain an integral (or anti — derivative) of the

1
V(1) (u-2)

Answer 13:

(u—1)(u—2)can be written asuZ—3u+2

Therefare,

u2_3u+2

g 9.9 1 : 1 1 . 1 -
B o R et R e e
=gl g

9 9 Suppose, u—% =iz =loglz+ /22— (1)2|+C
et O | =4l )3
= log|(u-3) + /-2~ (30| +C

=log|(u-3) + VT 3u+2|+C

Question 14:
: 2 p s 1
Obtain an integral (or anti — derivative) of the 7\@
Answer 14:
ﬁmn also be written as 8 (u’-3u+3-3) Supposeu 3 ==z
. i 342 du=dz
erefore, - (u-3) 1 o 1 s

Jr 2 2
et e N R

e -1
= gin (é ) +C
2
1 w3
= 2
— gin ( 7 ) +C
2
iy —1( 2u3
sin (T) +C
Question 15:
Obtain an integral (or anti — derivative) of the S -
(u—m)(u—n)
Answer 15:
(u-m)(u-n) can also be written as u’—(m + n)u +mn Suppose, u— ((m;n’) =z log |z+ /2% (%]2‘ +C

Therefore, du = dz 5 log [{u—(Z52)} + /(u—m)(u—n)| + C

S-S Jo—— L e fo 1
2 mint_ s = e
=u'-(m+njut —F—-—F—+mn y

2 2
(m+n) (m-n)
- [H— 2 ] B

1
if L du= [ . du
= 7727 2 -] 2
V{w-m)(u—n) \/{u_( - )} _(l_%))
Question 16:
Obtain an integral (or anti — dernvative) of the o I
v 2ul+u-3

Answer 16:



Suppose, 4u+1:A%(2u2+u—3)+B....(1)
du+1=A(du+1)+B
du+1=4Au+ A+ B

Equate the coefficients of u and the constants on both the sides, we get
4A=4=>A=1

A+B=1=B=0

From (1), we get

Suppose, 2 w+ru-3=z

(du+1)du=dz

dui1l i .
Uy~ e m =/ e

=2/z+C
=2V2ul Fu-3+C
Question 17:
u+2
Obtain an integral (or anti — derivative) of the e

Answer 17:

Suppose, u+2_A (2 N+B....(1)
u+2=A2u)+ B

Equate the coefficients of u and the constants on both the sides, we get
2A=1==A=(1/2)
B=2

From (1), we get

From (1), we get, In%f ‘/1_!2“,51 du:—;f%
1

(u+2)=5(2u) +2 l :%[2@_‘_0

Then, [ 52 du= [ 2202 =Vi+C

=l] 2
_afmdu+fmdu ..... (Q)Then

2
, fﬁ du = 2Iﬁ du
In equation (2),we get,

f il du_Vu2—1+2£og 'u+\fu2—1'+(7

Question 18:

. ) . . Su-2
Obtain an integral (or anti — derivative) of the Touriad
Answer 18:

Suppose, bu—-2 = A%(l + 2u + 3u2) +B

5u-2=A(2+6u)+ B
Equate the coefficients of u and the constants on both the sides, we get
5:6A:>A:% Suppose, Ilzfﬂduandfgz

al.
1-+2u+3u? fm
2A+B=2=>B=21 Poie i E0-LE i) Therefore,

du 14 2u -+ 3ulcan also be written as 1+ 3 (uQ o % u)

S5 1+2u+3u2+6 ) i3 (u2 P 2 u)
Su-2= 3(2+6u) + 5 Lh=[Z32sduand = [ 51 .
=143 (w T e .,
Bu2 g — s s du Suppose, 1+ 2u+ 3u® =z +3(w+3utg3)
1+2u+3u? f R e 5 g
5 2+6u 1 1 (24 6u) du =dz =1+3(u+3)-1
=B u+3u 25 T - 9
1+2ut+3u? 1+2ut3u? L=[% :%_‘_3{%4_%}
I =log|z| +C

=3[(u+ 3) s

3l
L =log|l+2u+3u?|+C.... 2k =[5t du
1+2u+3u? :3[(u+§) _‘_(%)2]

gl

=3f|-——>—|au
4 L(w—;) +t%“l}

| el
_E{ﬁtrm (L;

3
—17 3u+1 b
an 121 )]+C
SRR ) —1f3utl
= —tan (—‘/5 VG i (3)



Substituting equations (2) and (3) in equation (1), we get,

f S5u-2 f 24+-6u B i | i
1+2u+3u2 = 1+2u+3u? 3 14 0ut 32
C e A 2 1 —1y 3utl
1+2u+3u du = 6[10g|1+2u+3u I] 3| Htan( V3 )] +C
_ 5 21_ 11 —1p3utl
= zlog |1 + 2u + 3u?] S—ﬁtan f - )+ C
Question 19:
- - Bu+7
Obtain an integral (or anti — dervative) of the ————
(u-5)(u-4)
Answer 19:
Suppose, But-7 o But+7

Vus)ud)  /ui9ui20
Suppose, 6u+T7 = Aﬁ(ug—gu +20)+ B
6ut+7=A2u-9)+B

Equate the coefficients of u and the constants on both the sides, we get,
2A=6==xA=3
—-9+B=7T==B=34

Bu+7=32u-9+34

_ 22934 _ 2u9 SV
ifi \/r.ﬁ gu = du= [ Vo] du Suppose, I; = o duandh = [ —— e du
]
=3 f — du {34 [ 7 —— du f \/u;:: = du = 311 + 341
Qu—g
=
Suppose, u2—9u + 20 = 2(2u~9) du = dz
- dz
1=
Il = 21/5
I = 2v/u? 9u+ 20
e 1
vl ka4 /u2-0u+20

w?—9u + 20 can also be written as u?—9u + 20 + 3—41—

Substituting equations (2) and (3) in equation (1), we get,

[ W du = 3[2v/uZ—0u + 20] + 34 log [((u—3) + vu'—0u+ 20)] + C
= 6vuT=9u 120 + 34 log [((u—§) + vVa™—9u+ 20)] +C
Question 20:
. : e - ut2
Obtain an integral (or anti — derivative) of the Tl

Answer 20:

Suppose, u+ 2 = A%(tlu—u?) +B
(u+2) = A(4-2u)+B

Equate the coefficients of u and the constants on both the sides, we get,

—24=1=>A4=1 Suppose, I = [ s duand I = [ <o du
4A+B:2l:>3:4 i t;+2 du =—— Il+4Ig ..... (1)
(u+2) = 3(4-2u) +4 YR 5
X Then, I = [ 22
ut? 3 ) g

f\/qu_-u'f = | Viuu® i Suppose, du-—u® =z
Jr du+4f _,du(z; 2u)du—d,,

b=[_—d

Suppose, du—u® = (—4du + u?)
(4-2u) du =—(—4u 4 u® 4 4-4)
=4 (u-2)?

T o —2E
i f -,1(2)27[&2)2
Substituting equations (2) and (3) in equation (1), we get,
f ut? gy — %(2\/41;7&2) + 4gin~! (%2) +C
= \/4u— ? 4 4sin~! (”—52) +C

Prermmdiae AA.

du = sin 1 (52) ... (3)

B

4

There fore, u?—9u + 20 + %1— 8—41



WUESUDI L1,

Obtain an integral (or anti — dervative) of the \/%224_3
LU U
Answer 21:
f u+2 . E“r 2(u+2) du J‘ Qu+2
\fu?—2u+3 24?1213 Vul+2u+d
_Qf 2“+4 Suppose, u? +2u-+3==z
2u+2) du—=dz
_2f 2“+2 du+%f#du ( l,
Vul+2u+d vul+2u+d L = IT; :2\/5:2\;u2+2u+3 ..... (2)
2u+2 1
— 2 ‘f VuR+2u+d it f VuZ+2u+3 g I = f ﬁ du
_ 2ut2

Suppose, I = [ S duand b= [ Jomemdu 2 L9y 302 Loyt 142 (u+1)? + (v2)?

ut? =l L=[—2—du=1I D+ vul+2u+3|..... 3
| du=3h+h e e og|(u+1) + vVur + 2u+3].....(3)

Substituting equations (2) and (3) in equation (1), we get,

j%’“’ﬁs du=32va? + 2ut3) +log |(ut1)+vulf 2ut3|+C

=Vu? +2u+3 +log|(u+1)+vu?+2u+3|+C

Question 22:

ut2

Obtain an integral (or anti — derivative) of the s

Answer 22:

Suppose, (u+3) = A%(ug— 2u~-5)
(u+3)=A(2u-2)+ B

Equate the coefficients of u and the constants on both the sides, we get,

. 1
b=l e

2A=1=>4=3 Suppose, I = [ (2: :J? du and Iy = u,_;u_ﬁd'u, I = fuz_—;u_ﬁdu
S Bebem Rd f s du=3h+4h....(1) = | st
(u+3)=3(2u-2)+4
: Then, I, = [ &~ =[—t S du

w3 g p3edH en i =[5 mha (w17 +(B)?

if Vi 2u b = aaw el Suppose, u-2u-5=2 R 8 ( uflf‘/ﬁ)
(2u- 2}+4 9u—9) du — dz 2,6 u-14+6
=3/ o dut+df i du (2u-2)du=dz
u U _ JI" E
=log|z| +C
=log|u?-2u-5|+C....(2)

Using equations (2) and (3) in equation (1), we get,

utd - - u-1-/6
fmdu Iﬂ_q|’u — 2w 5'+4{ J_iog(u_l+ﬁ)]+0
__ K 2 2 w16
= ylog|u*-2u-5| + %f.og (u—l+v'ﬁ)
Question 23:

2 . . . 5u+3
Obtain an integral (or anti — derivative) of the m
Answer 23:
Suppose, bu+ 3 = A%(u2 +4u+10)+ B
S5u+3=A2u+4)+B
Equate the coefficients of u and the constants on both the sides, we get,
QA=58=>A= g f ‘/%

U
4A+B:53:> B—7 AR T )
5u+3:5(2u+4)77 (2u+4) du = d=
2((2ur4)-7) _opde § S TR T
J 7 vomre T e \Q/u5+4u+10 i =l VE Ah= W a0,
Qutd i 1 e P e
—3 f Vu2+du+10 ey Vul+du+10 il ! V0wt +dutd)+6
Qu+4 1 N NI
Suppose, I} = fm duand I, = fm du=[ (@2 + (SO du
+ _ 57 _ =log|(u+2)vVuZ +u+10]..... (3)
=22 du=30-Th ..... (1) 9
o/ ul44u+10 2

Substituting equations (2) and (3) in equation (1), we get,

5u+3 =5 T au 10| ViZFdut 10
i e du = §[2vu? + du+ 10]-Tlog |(u + 2) + v + du+ 10|+ C
=5 VuT +4u+10-Tlog|(u + 2) + Va7 + du + 10|+ C



Question 24: Which of the following below is the answer for [ = du

w2
(a)utan Yu+1)+C

(B)tant(u+1)+C

(e)(u+ Ltanu) +C

(d)ytan=(u) + C

Answer 24:

d - d
f u2+§:.+2 = f (uﬂ+2:+1)+1
=[—L1 < du

(ut1)+(1)
= [tan~(u+1)] +C

Thus, (b) is the correct answer

Question 25: Which of the following below is the answer for f du gy

V’ﬁu—4u?
(a)3sin 12 L C
(b)zsin~152 4 C
1gsm—10u8
(e)gsin™ = + C
(d)%sin—lgu—ga +C
Answer 25:

| o
du

~ Joint () 40

Thus, (b) is the correct answer.

Exercise 7 4
Question 1:
i - U
Obtain an integral (or anti — dervative) of the following rational number @)
Answer 1:
u .4 , B
PURPOSe, Vol aE T

=>u=A(u+2)+Bu+1)
Equate the coefficients of u and the constants on both the sides, we get,
A+B=1
2A+B=0
On solving, we get,
A=-1andB=2

=l 4, 2
e = v T

% =t 2
=> [ ey W= w1+ e W
=-loglu+1|+2loglu+2/+C

=log(u+2)* loglu+1|+C

il
Wl

(PR

=log



R

Question 2:

Obtain an integral (or anti — derivative) of the following rational number %9
i

Answer 2:

1 = Ay B
(@t3)(u-3)  uid e

1= A(u-3) + B(u+3)

Suppose,

Equate the coefficients of u and the constants on both the sides, we get,
A+B=0

-3A+3B=1

On solving, we get

A:—%andB:—?i

e S p Ty
(i3 (w3)  6ur3) ' 6(u3)

1 —1 1
=>[agdu={[ (ﬁ(u+3) + ﬁ{u—3)) du

=—¢log|u+ 3|+ glog|u-3| + C

= $on | +©

Question 3:
Obtain an integral (or anti — derivative) of the following rational number m
Answer 3:
u1 _ A B (¢
SUPPOSE, Tu i) — d) T w2 T @)

3u-1= A(u-2)(u—3) + Blu-1)(u-3) + C(u—1)(u-2)..... (1)
Equate the coefficients of uz: u and the constants on both the sides, we get,
A+B+C=0
-5A-4B-3C=1
6A+3B+2C=-1
On solving, we get,

A=1B=-5andC=4

Ju-1 i, 5 4
(a1 =2)(u-3) — (u-1) (2 Bl (u-3)

Jul _ 1 _ 5 4
| evwoasy =1/ {tu_l} w2t @} ta
= log|u—1|-5log|u—2| + dlog |u—3| + C
Question 4:

Obtain an integral (or anti — dervative) of the following rational number m

Answer 4:

u — ! _B (o]
(u-1)(u-2)(u-3) — (u-1) =+ (u2 + (u-3

u = A(u-2)(u-3) + Bu-1)(u-3) + C(u—1)(u-2)..... (1)

Suppose,

Equate the coefficients of uzi u and the constants on both the sides, we get,
A+B+C=0

-5A-4B-3C=1

6A+3B+2C=0

On solving, we get,

A=3, B=2andC=3}
1 o

2 3
~ 2ul) (w2 eh u3)

(u-l){u-uzj(u-m
u - i & 3

i e = i { Tl ol Q(u—E}} du

= 3 log|u—1|-2log [u-2| + %log|u—3| +C

Question 5:

2u

Obtain an integral (or anti — dervative) of the following rational number Biauia



Aiswer 2.

2u 4 B
w+dus2  (ut+l) (u+2)

Qu=A(u+2)+Bu+1)....(1)

Suppose,

Equate the coefficients of u2, u and the constants on both the sides, we get,
A+B=2

2A+B=0

On solving, we get,

A=-2andB=4

m = (J—fn + @

J e =1 {[ﬁr (u—in} e

=dlog|u+ 2| -2log|lu+1|+C

Question 6:

Obtain an integral (or anti — derivative) of the following rational number i ;ul
Answer 6:

u‘II =m) Is not a proper fraction

Dividing (1 —u 2) by u (1—2 u), we get,

12 _ 1 1 2u
w(l2u) — 2 shy ( u(l—?u})

S5 B
Suppose, ios =5+ T
(2-u) = A(1-2u)+ Bu....... (1)

Equate the coefficients of u2: u and the constants on both the sides, we get,
-2A+B=-1
And A=2

On solving, we get,

A=2andB=3
2u 2 3
(1 2u) u) T—2u)

Using in equation (1), we get,

1w 1, 1[2 3
wim 2T 5{: + (l—Zu)}

3 +loglul + 55 log|1-2u| + C

3 +log |u|—% log|1-2u|+C

Question 7:

) ) . ) ) ) i
Obtain an integral (or anti — derivative) of the following rational number e
Answer 7:

u _ Au+B c
Suppose, (241)(u-1) ~ (u2+1) ' ul

u=(du+ B)(u-1)+C(u2 +1)
w=Au’-Au+Bu-B+Cu® +C

Equate the coefficients of uzi u and the constants on both the sides, we get,

A+C=0
~A+B=1
-B+C=0

On solving, we get,

1 1 u u
A:—E,B:%,andC:E fmdu:—%ffndunk%f(u?:_]} 2f f 1 du

Using equation (1), we get -3 f (u1+1) tcm lu+ 1lo_gr Ju-1|+C

du Jdet (WP +1)=z=>2udu=dz

(u241)(w-1) — (u2+1)

u (W “ia ) u_]) Jr

{u
fmdu:fi::log{z :iog 'u +1|
fm du :—%log|(u2 +1)| + %tan_lu + %Iog|u—1| +C
= Lloglu-1|-Llog|(u? +1)| + itan u+C



Question 8:

Obtain an integral (or anti — derivative) of the following rational number Tu(?)
U ut-

Answer 8:

u __A_, _B e,
(w1)(wt?) — (1) " (u1)?

u=A(u-1)(u+2) + B(u+2) + Clu-1)

Putting u = 1, we get,

Equate the coefficients of uzi u and the constants on both the sides, we get,
A+C=0

A+B-2C=1

-2A+2B+C=0

On solving, we get,

= - i u - 2 | R
2= 9’ B= ﬂndc 9 (w1)P(ut2) 9 (u1) + (w1 9Nut2)
u == 2
f[_}z{u+2) A~ Qf{ul} u+3Jr{ 1)

72Iog lu-1| + 35 ( ) 2ir:l_gm.t,+2|—0—C

3log | 25|~ 3(&—1) +&

Question 9:
Obtain an integral (or anti — derivative) of the following rational number 33"+5
wd—ul-utl
Answer 9:
Jut+b —r Ju+5
Aututl (w1 (url)
Suppose, Jutb A B c

(w1P(u+1) — (1) 1 (@1 | (utd)
3u+5=A(u-1)(u+1)+ Blu+1)+Cu-1)2
Ju+5=A(u’~1) + Blu+1) + C(u? +1-2u)

Equate the coefficients of u2. u and the constants on both the sides, we get,
A+C=0

B-2C=3

-A+B+C=5

On solving, we get,

B=4
A :f% and C = 1

3utb . 4 1
1)) D) Ty T e

3uts __1 1
I P du = 2f e du 44 g 1) du
—Hog [u-1]+4(53) +-;zog|u+1|+c
cee B utl| 4
= glog| |- + €
Question 10:
- : 2u-3

Obtain an integral (or anti — dervative) of the following rational number E)(2er3)
Answer 10:

2u-3 e 2u-3
(u?-1)(2u+3) (u+1)(w-1)(2u+3)

_ %3 A B c

Suppose, (u?-1)( 2u+3 T (utl) + (u-1) Ul (2u+3)

2u-3) = A (u-1)(2u+3) + B (u + 1)(2u+3)+C (w+1)(u-1)

(
(2u-3) = (2u + u— )+B(2u +5u+3)+C( —-1)
(2u-3) = (24 + 2B+ C)u® + (A + 5B)u+ (—34+ 3B-O)

Equate the coefficients of u2: u and the constants on both the sides, we get,

2A+2B+C=1

aw s

it
w2

du



A+5B=2
-3A+3B-C=-3

On solving, we get,

2u-3 _ 5 1 24
(w+1)(uw-1)(2u+3) — 2(utl) 10(w-1) 5(2u+3)

2u-3 _ 5 A 2
(D) 1)(2usd) — 2 i) ) Wi [ gy B % | (2ut3)
= 2log |u+1|-Llog |u-1|-2log [2u+ 3|+ C

— %Eog |u+1}—1—hlﬂg |u—l|—?IDg 2u+3|+C

Question 11:

Obtain an integral (or anti — derivative) of the following rational number e

Answer 11:
5u - Su
(utl){u?4) — (u+1){ut2)(u-2)
Suppose, GGy ~ wid @y * D
S5u=A(u+2)(u-2)+Blu+1)(u-2)+Clu+1){u+2)....(1)
Equate the coefficients of u2i u and the constants on both the sides, we get,
A+B+C=0
—-B+3C=5and
—-4A-2B+2C=0
On solving, we get,
A= 3, B= and €= %
(at1) (u+2) w3) 3(u5+1)_ 2@12) + ﬁ
| ey W= S e sy dut Sy du
= 3log |u+1|—3log |u+ 2|+ Zlog |u-2| +C
Question 12:
Obtain an integral (or anti — derivative) of the following rational number %
Answer 12:
= :"H is not a proper fraction.

So, dividing (u® + u + 1) by u? — 1, we get,

2
u 4;.:+1 —u+t 2u+1
u -1
Syt
Suppose, 55 = 5 t @

2u+1=A(u-1)+ B(u+1)..... (1)
Equate the coefficients of u2. u and the constants on both the sides, we get,
A+B=2
-A+B=1
On solving, we get,
A=landB=13
1

wl+utl
u-1

=Y FarmyF 2 )

Integrating on both the sides, we get,

wiutl Lop i 31
e du:_fudu+ﬁfu—+ldu+—“u_ndu
= “_;+%Iog lu+1|-3log Ju-1|+C

Question 13:

5 2
Obtain an integral (or anti — dervative) of the following rational number (=]
Answer 13:
2 _ A Bu+tC
Suppose, s — 1 + Tru?

2 = A(1+u?) + (Bu+C)(1-u)

Bl A 7 A2 T Da. D20 P,



L& —AaATAaAu TLOoUTD U TwVTuwe
Equate the coefficients of uz: u and the constants on both the sides, we get,
A-B-0
B-C=0
A+C=2
On solving, we get,
A=1B=1andC=1
s =t
IWQH} du=[sdut [[dut [ du
=—log [u-1| + log [1 +v?|+tanu+C

u+l
1+u?

Question 14:
Obtain an integral (or anti — dervative) of the following rational number (33132
u-
Answer 14:
Iwl A B
Stppase, (ut2? ~ (ut2) + (u+2)®

3u-1=A(u+2)+B

Equate the coefficients of u2. u and the constants on both the sides, we get,

A=3

2A+B=-1

B=-7

Bul 3 7

(we2)? ~ (u42)  (wr2)?

3u71:A(u+2)+B[:‘21)2 =3[ o du-7 [t du

— 3 1log |u+2|—7(nu_—~12)) e

23109 |‘h‘.+2|+ (&‘—J?;m)-FC

Question 15:
Obtain an integral (or anti — dervative) of the following rational number ﬁ
Answer 15:
P 1 e 1
w1 (@@ 1)(ui+l) (et a-1)(1+2)
1 _ 4 B Cut+D
Suppose, D — @D T D) T W

1= A(u+1)(u?+1) + B(u+ 1)(v? + 1) + (Cu + D) (u?-1)
1 = A(u3 +u—u2—l} -|—}3('uu3—}—u+m2 +1) + Cu? + Du’-Cu-D
l=(A+B+CW + (—A+ B+ Dp? + (A+B-Clu+ (—A+B-D)

Equate the coefficients of u2. u and the constants on both the sides, we get,
A+B+C=0

-A+B+D=0

A+B-C=0

-A+B-D=1

On salving, we get,

1
A= B:E,C:OandD:—%

1
4
ol o, S 11

wi-1 — dfutl) T 4{u-1)  2(u2+1)

1 __ 3 1 i | 1 1
[ du= Efmdu+3fﬁdu+§fm
:—ilog Ju+ 1|+ %i’.og |u—1|—%mn_1 utC

1 u-l

= zlog ‘u_+l —%ta‘;ﬂf1 u+C

Question 16:

Obtain an intearal (or anti — derivative) of the following rational number




“ ¥ 4 % w41
[Hint: multiply denominator and numerator by u " ~1and putu™ =z]

Answer 16:

P
w(u™+1)

Multiplying denominator and numerator by u "~ 1‘ we get,

1 = ul'R*l = um—]
ufu™+1) u™ u(u™41) u™(um+1)

Suppose, v = z => u™ ! du = dz

[t du= [ —du=1 [ L. du

u{u™+1) u™(u™+1) z(z+z)

A B

1
2(z+z) z (=+1)
1=A(1+2) +Bz

Suppose,

Equate the coefficients of uz: u and the constants on both the sides, we get,
A=1andB=-1

2 1 1

z{z+z) oz (z+1)

1 i) L — |
S de=m/ { B (:+1)} fad
= i[log [um|—-log [u™+1]] +C

u™

-1
- mEOg ‘u'"+l

Question 17:

cos 1

Obtain an integral (or anti — derivative) of the following rational number R s Y

[Hint: Put sinu = 2]

Answer 17:

(1-stn u)(2-stn u)

Suppose, sinu-z =>cosudu—-dz
cos u =0 dz
Jﬂ (1-sin u)(2-sin u) du = ‘r (1-=2)(2-2)

1o gpe il B
(1-2)(2-2) — (1-2) + (2-2)

1= A(2-2) + B(1-2)

Suppose,

Equate the coefficients of uz: u and the constants on both the sides, we get,
-2A-B=0

2A+B=1

On salving, we get,

A=1andB=-1

1

it
(1-2)(2-=2) (1-z) (2-2)

o CORAL = ik e ¥ e
J‘ (lfainc::i;farln ) du = Jr { (1-2) (27.2:)} dz
=—log |1-z|+log |2-2|+C

=log '%4 +c

o IOg Qfsinu|+c

1-sin u

1

Question 18:

{ug —‘1){1&2—6—2)

Obtain an integral (or anti — derivative) of the following rational number -———=——
(u2+3)(u?+4)

Answer 18:
(W1 +2) . (46P+10)
(u2+3)(u2+4) (u?+3)(u?-+4)
(4®+10) AuyB Cu+D
Suppose, o nEin = W) T wia)

(4u® +10) = (Au+ B)(u? +4) + (Cu+ D)(u? +3)
(4u? +10) = Au® + 4Au + Bu? + 4B+ Cu® + 3Cu+ Du® + 3D
(4u? +10) = (A + C)u® + (B+ D)u® + (44 + 3C)u+ (4B +3D)

Equate the coefficients of u3i uz‘ u and the constants on both the sides, we get,

A+C=0

A



D+U=4
4A+3C=0

4B8+3D=10

On solving, we get,
A=0,B=-2C=0andD=6

(4u?410) ) 6

a0+ — @43 T

BH)E242) (-2 6

(u2+3)(u2+4} = ([ug—v—3 i (ug—'wl )
(u +1)(w . 6

e =1 {1+ F5 + &5 )

:J"{1+—“?+fm; Tgﬂ} du
=R (% tan*%) -6 (3 tan %) +C

—u+ % tan‘lﬁf?. tan~'% +C

Question 19:

Obtain an integral (or anti — dervative) of the following rational number %
(2 +1)(u+3)

Answer 19:

2u
(u?+1){u2+3)

Suppose, U2 =z

2udu=dz

- dz
g (u2+1 uhrs du = [ ity - ()
o E e e A, B
(z+1){=+3) — (=+1) (=43)
1=4A(:z+3)+B(2+1)....(1)

Suppose,

Equate the coefficients of u2: u and the constants on both the sides, we get,
A+B=0
JA+B=1
On solving, we get,
1 1
A= 3 and B =3

1 g R e TF
D) [z+3} = 3(z) 2(z49)

I e (u2+1 (g U= f{ 3 (o) z+3 } dx

= zlog|(z+ )|—%log|{z+3]| LIE

z+1
= 3log|Z5|+C
1 +1
= 5log “m‘ +C

Question 20:

1

Obtain an integral (or anti — dervative) of the following rational number ]

Answer 20:

1
u{ui-1)

Multiplying denominator and numerator by u3‘ we get,

Misplaced &

Equate the coefficients of u2, u and the constants on both the sides, we get,
A=—-1andB=1

| 1
=h - = T
- i -1

4 ey A0 1(3 k)
= 1[-log |2| +log |=-1]] +C
— A lng 122 yudr



Question 21:

Obtain an integral (or anti — denvative) of the following rational number —— (gx 7

Answer 21:

.
(e*-1)

Suppose, e =z

e'du=dz
1 =
I{s‘-‘—l dﬂ—f* xj:fz(’zhl} =
A B
Suppose, —z(H) =2+
1=A(=1)+ Bz

Equate the coefficients of u2: u and the constants on both the sides, we get,

A=-1andB=1

i _ 1

A1) — =z L
1 1
fmduzlog 4"'7|+C
=log li:” +C
Question 22: Which of the following below is an integral of %
u—1)?

(a)log (“_2} ‘+C

(B)log ‘#‘4—0

(e)log |(S3 |+ €

(d)log l(u— Jw-2)|+C
Answer 22:

A B

_udu =-—4_4 2
? (w-1)(u-2) (u-1) u2
w= A(u-2) + B(u-1)....(1)

Suppose

Equate the coefficients of u and the constants on both the sides, we get,
A=—-1andB=2

u du =1 2

(w-1)(w-2) — (u-1) +egg

_udu -1
oyoe) {( = } o
——log ‘u—l‘ +2log \u—2| +C
(u—ﬂ

=log

Hence, option (b) is the correct answer.

Question 23: Which of the following below is an integral of f m du

(a)log |u|- lI!ogl (#+1)+C
(b)log |u| + Llog (u? +1) +C
(c)-log |u|+ zlog (w?4+1)+C
(d)log |u| + Elog (W?+1)+C

Answer 23:

Bu+C

Suppose, m +
1=A(u?+1)+ (Bu+ C’)u

Equate the coefficients of uz: u and the constants on both the sides, we get,

A+B=0
c=0
A=1

On solvina. we aet.



A=1B=-1andC=0

1 1 U

ufu4l) — u u?+1

[t du=f{3-25)} du

=log |u|-3log [u? +1|+C

Hence, option (a) Is the correct answer.

Exercise 7.6

Question 1:

Obtain an integral of u sin u_

Answer 1:

Suppose, | = [u sin u du

Integrating the equation by parts by taking u as first function and sin u as second function, we get,
T fsz'nud‘u—f{{i u) [sinudu} du

=u(—cos u)- [1.(—cos u) du =—ucosu+ sinu+C

Question 2:

Obtain an integral of u sin 3u.

Answer 2:

Suppose, | = [‘u sin u du

Integrating the equation by parts by taking u as first function and sin 3u as second function, we get,
I=u fsz'n:}uduf_f{(% u) [sin 3udu} du

=u(~% ) [1.(—%) du

—u cos Ju

:T+%3i713u+0

Question 3:

Obtain an integral of u2. e*

Answer 3:

Suppose, | = [u?. e* du

Integrating the equation by parts by taking u? as first function and ¥ as second function, we get,
I—=?fe¥ du—f{(%uQ) Je* du} du

=ule*~ [2ue* du

= u2e¥-2 Jue* du

Intearatinn i narte e aet



LV wusivy Uy e e g W gy

— e 2[u fer du [ {( ). fe* du}] du
= ue-2 [u e’ [e¥ du

= u?e*~2 [u e¥~e¥]

= ule"—2u "~ 2" + C

= E“(u —2u+2)+C

Question 4:

Obtain an integral of u log u.

Answer 4:

Supposs, | = [ulog u du

Integrating the equation by parts by taking log u as first function and u as second function, we get,

I=logu [udu- f{( —logu) [udu} du

1
:Iogu.?f <. % du

u?log u "
=5 -[3du

u?log u

2
L LW R

Question 5:
Obtain an integral of u log 2u
Answer 5:
Suppose, | = [« log 2u du
Integrating the equation by parts by taking log 2 u as first function and u as second function, we get,
I=log 2ufu du—f{(%%og u) fudu} du
=log 2u. & E “22 du
=3 2“—f § du

ulog Ju o2
- far 2o

Question 6:

Obtain an integral of u2 log u.

Answer 6:

Suppose, | = fu? log u du

Integrating the equation by parts by taking log u as first function and u 2 as second function, we get,
I=logufu?du [ {(%log u) fu? du} du

=logu. %37 —i “—; du

B g

_ou togu u' I

Question 7:
Obtain an integral of u sin ~ Tu
Answer 7:

Suppose, | = [u sin ! u du

Integrating the equation by parts by taking sin =1y as first function and u as second function, we get,

I_.s'm*]'ufuduff{(i Lu) [udu} du:%ﬁ—%f{ﬂzfﬁ} du

= sin~ u——fﬁ 2 du _ steinlu | 1 {fmgdufﬁ }
=sleigte 1 4 =weinu gy 18 Ty% + dsintu-sin T u} +C
:&21“4-—2‘[{‘/;%7 liun}du :“i‘““]“—q— LyT-uf+ 1sinlu-{sinlut C

=12 -1)sinu+ 212+ C
Question 8:
Obtain an integral of u tan L
Answer 8:

Suppose, | = [utan ! udu



Integrating the equation by parts by taking tan ~ 1 u as first function and u as second function, we get,

u) fudu} du == 2“‘"1“ 2f{l— }du

= tan ufu du- [ {(—tan o

u 3. -1
=tan~ 77‘,“ e ug 5 == “—% (u—tan tu)+C
2t 1 24001 o
um; Tu 3 1_,u :utw; u_%+%tan1u+c
i,tm'l - LT u’ d—l
- 2 f{ T+u? 1+ff.:2 } du
Question 9:

Obtain an integral of u cos =1 u
Answer 9:

Suppose, | = [u cos 1 u du

Integrating the equation by parts by taking cos ~ 1 u as first function and u as second function, we get,

I=cost ufu duff{(icos_l u) fudu} duwhere I; = [v1-u? du
= cos™ u— [—= Ilzuvl—uE—fdi VI—u? [udu
V1 u! i
wleosu_ 1 p lut4l Il =Uu Vl*ugff =21 cudu
= 3 _Ef T du 2Tl
71.:005 u l {‘/_2' }du I:l:u"liuif‘/_iidu
i p)
_ wlcost u lr-1coslu (1) L =uvl-u fl_u_ldu
——_E _5 .....
L =u+vl-u —{f\/l—ug du+ [ J%}
Question 10:

Obtain an integral of (sin =1 u) 2
Answer 10:

Suppose, | = [(sin tu)?. 1 du

Li=u \/ﬁg—{h +cos™ u}
o2 =u m?—cos’l u

=
Usmg in equation (1), we get,

1-u*- 2.':os L

-1

Integrating the equation by parts by taking (sin =l u) 2 as first function and 1 as second function, we get,

sinlu f1du- [ {L(sin~! u)?

A 2 (sin”! u)
= (sin™' u)?. w fl—m

—u.(sintu)? + [sintu ( _ﬂg

[l.du} du

) du
BITRREYE
=u. (sintu)? + {sz’n Uu. 2\/ﬁz f— IvI—uZ du]

. udu

2 —2u

=u.(sin tu)? +

2 du} du

{Stﬂ.

Question 11:

Obtain an integral of 252" %
1w

Answer 11:
Suppose, | = f% du

I——Ij

—2u

. cos ludu

=u. (sin~' u)? 4 2v/1-u? sin~!
= u. (sin™' u)? +2v1-u? sin~!

I:“‘“" v 2(2 1- ——coslu)—%cos
2
_ =) —2 VT wZ+C
u—[2 du
u—2u+C

Integrating the equation by parts by taking cos ~ 1 u as first function and 2 as second function, we get,
VIu?

j e [cos f{(— cos ! u) 2“ du} ]

= S |eos™  u.2 \/ﬁlf _!—1 .21 ]

=5 [2vIiuZcos u+ [2du]

= _21 [2 VI-uZ cos™' u+2u] +C

= [vVI-ufcosTu+u] +C

Question 12:

Obtain an integral of u sec 2y
Answer 12:
Suppose, | = [u sec® u du

Integrating the equation by parts by taking u as first function and sec 2y as second function, we gst,

S N IR N (o R T [,

1

u



'L!'.J seCT U HU—J iiﬁuf‘, seCT U uu} it
=utan u- [ 1. tan u du
=u tan u—log |eos u| + C

Question 13:

Obtain an integral of tan -1y

Answer 13:

Suppose, | = [tan™" u du

Integrating the equation by parts by taking tan ~ 1 u as first function and 1 as second function, we gset,
tan tu [1 du—f{[% tan 1 u) [1du} du

=tan~'u. u—fﬁ u du

=tan~'u. u——é 13-11'

=utan~! u—% log [L+u*|+C

=utan™! u—% log (1 +u?) +C

Question 14:

Obtain an integral of u (log u)2_

Answer 14:

Suppose, | =

Integrating the equation by parts by taking (log u) 2 as first function and 1 as second function, we get,
I= (logw)? [udu-[[{(% logu)’} [udu] du

% (log u)?— Lf 2log u. % “—; dﬂ]

‘L;(Iog u)®— [u log u du

o

Integrating the equation again by parts, we get,

s L;(logu}qudﬂ— [gggufu du—{(i log u) f’ud’u} du}

s

(log u)®- {"72— log u— El 72 du]

|
poffs maR, R,

(log u)2—“—;(log u)+ 3 [udu
= = (log u)®~ % (logu) + = +C

Question 15:

(Obtain an integral of (u 24 1)logu

Answer 15:

Suppose, | = [(u? + 1)log u du= [u? logu du + [logu du
Suppose, I=L + L +......(1)

Where, I} = [u?loguduand [, = [log u du
L = [u?logudu

Integrating the equation by parts by taking u as first function and u 2 as second function, we get,

I = (log v}~ [u? du~ [ {(Llogu) [u® du} du

= log u. “{— :1“—; du
22 ‘L; log u-3([v® du) du
K]

:llogu—“—;+C1....(2)
I = [logudu

Integrating the equation by parts by taking u as first function and u 2 as second function, we get,

Iy = (logu)- [1du— [ {(Llogu) [1du}
=logu.u—[L.udu

=ulogu—[1du

=ulogu—u+Cs..... (3)

Substituting equations (2) and (3) in equation (1), we get,

I:“—;Iagu—“—;+c’1+ufogu—u+(72
3

=% lugu—%;+uiog u—u+ (C1 + Ca)

= (L; +u) log u—%“—C



Question 16:

QObtain an integral of e Y (sin u + cos u)
Answer 16:

Suppose, | = [e*(sin u + cos u) du
Suppose, f(u)=sinu
f'(u) =cosu
I=[e"{f(u)+ f(u)} du
As we know,
Je'{f(w) + f'(w)} du=e"f(u) +C
I=¢*sinu+C

Question 17:
Obtain an integral of (li)"‘
Answer 17:
- u e - i u
Suppose, | = s du= [e { P } du
e £ 1+u-l
= { (1+u)? } dy
e Py A1
= [e {1+u (1+u}?} du
1 -1
Suppose, f(u) = iy, /(W)= 52
2 du = [ e {fu) + f'(w)} du
As we know,
Je'{f(w) + f'(w)} du=e* flu) +C
(rp W= T HO
Question 18:

ltsin u
14cos u

QObtain an integral of e (

Answer 18:

ot 14sin u i
1+4cos u .
i (sinz !2+m!? %+23én—: ms% ) =
=€
2 cos? 2 . u u u
e = e [sec® & + 2tan § |
e“(s:n %-f—ms 3) e*(14-sin u) du

2
= % (14cos u)

P [1 + tan %] 2

e* 1+ tan? 3 +2tan 3]

s Ll

= [%secz 3 +2tan |

Suppose, tan 5 = f(u) so f'(v) = %

As we know,
Je' {f(u) + f'(w)} du=e" f(u) +C
Caonsidering equation (1), we get,

f e*(14+sin u) du i % BNy

(1+cos u)

Question 19:

Obtain an integral of e* (—1— %)

u

Answer 19:

Suppose, | = [e* (El—u—lﬂ) du
Suppose, + = f(u) f'(u)=2
As we know,
Jet{f(w) + f'(w)} du=e* f(u) + C
I=£4+0

Question 20:

Obtain an integral of ﬂ
(u-1)



Answer 20:
g { (t‘:f))’} =i {{:::32,)* } i

=ferd —1 % du
j { (Wl}gilu:ﬁ

flu) =g fllu)y= 2

(w 1) (w 1)’
As we know,

Jet {f(u)+ f'(w)} du=e* flu)+C
u [ (u3) oy B
J‘e { {u—l}s } du= [u—])2 +: ¢






