Integration

EXERCISE 5.1 [PAGE 119]

Exercise 5.1 | Q 1| Page 119

Evaluate dx
vVhix —4 —+/bx — 2
Solution:
—2

Let | = dx

VX —4 —4/hx — 2
B 1 v5x — 4 +4/5x —

vhx —4 —135}{— \351{ 414 4/bx — 2
_ o v/ DX — 4+ 4/bx —

(5x — 4) — (5}:—2)

2/‘1;:’0){— 4 4/hx — 2 q
= — X
—2

f[(m 4)7 + (5% — 2)* | o
:f(5x—4)%dx+f(5x—2)% dx

3
(5x—4)7 1 (5x—2) 1
= 3 XE—I— 3 xg+c

o) e

2 2

% {(51 — 4)% + (5x — 2)%} + C

Exercise 5.1 | Q 2| Page 119

x2
Evaluate/(l +x+ — 5 )d:n:
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Solution:

X2
Letl=/~(1—|—x—|—i)dx
1 2
= [1-dx+ X-d’)[—l—E x“-dx ... [@ 2! = 2]

s 1 x>
=X+x"+--— +c

2 3

XE X3

= — 4+ —
X + 5 + 6 +cC

Exercise 5.1 | Q 3| Page 119

3x* — 2
Evaluate[ x x/l_'i dx

X

Solution:
3x® — 2%
dx

Let | = f

X
B 3x° 21‘:%
N X X

.'.I=x3—4a/}_c+c
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Exercise 5.1 | Q 4| Page 119

Evaluate [ (31{2 — 5)2 dx

Solution:

Let | = f (3:{2 — 5)2 dx

f (9x* — 30x + 25) dx

:9f14dx—30/x2dx+25fdx
5 3
9(%) —30(%) + 25x + C

9
R Ef" —10x° +25x+c¢

Exercise 5.1 | Q5| Page 119

1
Evaluate[m dx

Solution:

Le“:fﬁ dx
A
_ [ K;(E:)” dx

()
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— [y [
x-1 X
= log|x — 1| — log|x| + ¢

x—1

X

+ C

.1 =log

Exercise 5.1 | Q 6 | Page 119
If f'(x) = x2 + 5 and f(0) = - 1, then find the value of f(x).

Solution:
f'x) = x% + 5 ..[Given]

f(x) = [f'(x) dx
= j{}{2 + 5) dx

=[x dx +5 [ dx

x3
~flx) = EY +5x+x ..0)
Now f(0) = - 1 ...[Glven]
,[}3
Le=-1

Substituting c = — 1 in (i), we get

3

f(x]:%—l—-ﬁx—l

Exercise 5.1 | Q 7 | Page 119

IFF'(x) = 4x3 - 3x2 + 2x + k, f(0) = 1 and f(1) = 4, find f().
Solution: f'(x) = 4x3 - 3x? + 2x + k ....[Given]

f(x) = [ f'(x) dx
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= [ (4x3 - 3x2 + 2x + k) dx
=4 [x3dx-3]x2dx+2[xdx+k/dx

) (3) o)

o) =xt - + X%+ kx+ ¢ ..()

Now, f(0) = 1 ..[Given]

2 (0% - (03 + (0)2 + k(0) + c = 1
=1 ..(ii)

Also, f(1) = 4

S -1 k()+1=4
2+k=4

k=2 .. (i)

Substituting (ii) and (iii) in (i), we get

2

f(xj=x4—x3+x +2x + 1

Exercise 5.1 | Q 8 | Page 119
2

Iff'(x) = % —kx+1,1(0) = 2 and f(3) = 5, find f(x).

Solution:

f'(x) = % —kx+1 .[Given]

f(x) = [ £'(x) dx
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2
(X? — kx + l)dx
/xzdx—k/xdx—l—fl-dx
3 2

1
2
1 x X
= E'?_k(?) txTe

(3)° )
S SeCA—— 3+4+2=
6 2()+ —
27 9k+5_
S > —

9 9k
R

2 2
9% 9
2 2

k=1 (1)
Substituting (i) and (iii) in (1), we get

X Xﬂ
?+X—|—2

Get More Learning Materials Here : & m

@g www.studentbro.in



EXERCISE 5.2 [PAGES 122 - 123]

Exercise 5.2 | Q 1| Page 122
Evaluate the following.

fx 1+ x2 dx

Solution:

Letl=fx 1+ x2 dx

F’ut1+x2=

so2X . dx = dt

=t
b

= M= |
m|m| ol

ﬁ'
b e
+
(]

sl = %(l—kxz)% +cC

Exercise 5.2 | Q 2 | Page 123
Evaluate the following.

[ A=
— dx
14 x4
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Solution:

x>
letl= [ ———— d
“ fu’1+x4 "

Put1+ x% =t

S Ax3 . dx = dt
1

x5 . dx = — dt
X X 4

1 dt

4/ i

1 [ .
= [t dt
i/

1tz
= — =« —— 4
1
4 2
1
:E\/E—FC

. I — 1
R 2
Exercise 5.2 | Q 3 | Page 123
Evaluate the following.

f (ex + e_x)z (e’E — e_x)dx
Solution:
Let | = f (aeI + ra_x)2 . (ex — e_x) dx

Pute*+e * =t

14+x*+c

g (ex — e_x) dx = dt
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.-.I=/t2-dt

t3
—_ E +c
wl= %(ex—l—e_x)3 +C

Exercise 5.2 | Q 4 | Page 123
Evaluate the following.

/‘ 1+x
dx
X+ e*

Solution:

1
Letlz[ L dx
X+ e*
1
:f +}1[ dx
X—|—§

l1+x
:f x-e*+1 dx
e*(1+x)

= | ———— d
x-ex+4+1 X

Putx-e*+ 1=t
~[x - (€F) + (1) + 0]dx = dt
noe (x4 1)dx = dt
~ dt
]t
=log|t| + ¢

wl=log|x-e“+ 1| +c
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Exercise 5.2 | Q5| Page 123
Evaluate the following.

[ (x + 1)(x +2)7 (x + 3)dx
Solution: Let I =] (x + 1)(x + 2)7 (x + 3)dx
Putx+2=t

s~ dx =dt

Also, x=t-2
AaX+1=t-2+1

=t-1

andx+3=t-2+3

=t+1

.-.I:/(t—l}-t?(t—l—l)-dt
=f(t3—1)-t""-dt

= / (t7 —t7)dt
— f tdt — f t7dt
tS

tlD
“T0 8 €
(x+2)"  (x+2)°
- 10 8§ ¢

Exercise 5.2 | Q 6 | Page 123
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Evaluate the following.

/ 1
dx
xlogx

Solution:

1
Let | = f dx
x logx

Putlogx =t

lc]:-: = dt!
X

1
.'.szzdt=log|t|+c

~1=logl|log x| + c

Alternate Method:

1
LetIZf—d){
X - logx
[ 1/xdx
- logx

~1=logl|log x| + c

Exercise 5.2 | Q 7 | Page 123
Evaluate the following.

5
f x dx
x2 +1

Solution:
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x°
Let | = dx
x2 41
()" -
- dx
x2+1

Putx? + 1=t

oo 2% . dx = dt
1

Lx.dx= — - dt
2

Also, X2 =t-1

sz(t%l)z-%dt

1 [t2—2t
z—/ +1dt
2 t

1 1
= — t—2+ — |dt
[ (-2+1)

2

—1t 2t + loglt
=5 |5 —2t+loglt]| +c

_le o It|
g Tthpeslitite

1 2 1
= E(Xz—l—l) —(Kg—i—l) —I—Elﬂg‘xz—l—l‘ +C

Exercise 5.2 | Q 8 | Page 123
Evaluate the following.
2x + 6
Vx2 4 6x + 3

Solution:

dx
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Get More Learning Materials Here : I

2 6
Let | = X7 dx

Vx2 1 6x+3

Putx? + 6x + 3 =t

So(2x + 6) dx = dt
d
Vvt

=ftTldt

tT
= — <+
l C

=2Vt + ¢

sl = 2\/:{2 +6x+3 +c
Alternate Method:

2 6
Let | = =% dx

”\,/KE—I—G}[—I—S

%(f—l—ﬁx—l—@ =2x+ 6
%(}[E—l—ﬁ}[—l—?})

sl = dx
Vx2 +6x+3

fr
.'.I=2\/:{2+6)[+3+c ! (:{)

Exercise 5.2 | Q 9 | Page 123
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Evaluate the following.

1
dx
/\/}_c—l—x

Solution:

1
letl = | ———— dx
/1/}_{4—){

)d:{

1
_./\/E(I—I—V/}_'i
Putl++vx =t

1
L ——dx =dt
24/x

1
;. ——dx = 2 dt
X

o [2-dt

t

2[4
t

=2log|t]+c

.'.|=2|og‘1+x/;£‘ +C

Exercise 5.2 | Q 10 | Page 123
Evaluate the following.

Solution:
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1
Let | = [ dx
x(x% +1)

XE:

= d
x0(x8 +1) X

Put :u:E* =1

- 6x%° dx = dt

.'.xﬁ-dx:l'dt

6
o1 dt
6 ) t(t+1)

1 [(t+1)—t¢

6 t(t+1)

1 1 1 dt
6 t t+1

| = o =

t
t4+1

+ C

6 log

B

x6+1

+ C

1
o= Elﬂg

EXERCISE 5.3 [PAGE 123]
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Exercise 5.3| Q 1| Page 123
Evaluate the following.

(3e)* +5

4e2t — 5 dt
Solution:

[ (3e)*+5
Let| = \/qmdt

d
2t

Let (3e)™ + 5 = A(ﬁle?t —5) + BE (45?': —5)

= 4Ae* — 5A + B(8e*)

- (3e)® +5 = (4A + 8B)e® — 5A

Comparing the coefficients of et and constant term on both sides, we get
4A+8B=3and-5A=5

Solving these equations, we get

A=-1 dB—T
=-1an =3

e /’ —1(452"3 — 5) + % (8&2"5) "

4e2t _ 5
7 Relt
=— Jdt+— | ——— dt
/ _I_B 4e2t 5

. K fr(x) . _
L= —t+ Blﬂg|4e?"3 —5[+c .. [/ ) dx = log|f(x)| + ¢

Exercise 5.3 | Q 2 | Page 123
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Evaluate the following.

20 — 12e* q
3e* — 4 X
Solution:

et | 2{]—12exd
et | = X
3ex — 4

d
Let 20 - 12e* = A(3e¥ - 4) + B — (3e* - 4)

dx

=3 Ae* - 4A + 3Be*
=~ 20 - 12e* = (3A + 3B)e* - 4A

Comparing the coefficients of e* and constant term on both sides, we get

-4A=20and 3A+3B=-12
Solving these equations, we get

A=-5andB=1

—5(3e* — 4) + 3e*
o —f 5ex _ 4 dx

Je*

1=-5x+log|(3e" —4)| +c

Exercise 5.3 | Q 3| Page 123
Evaluate the following.

3ex—|—4d
25 —8

Solution:

Get More Learning Materials Here : &

[ / %) 1 — log] f(x)] + .-;]

f(x)

@ www.studentbro.in



3e* +4
Let | = d
) fzeX—s’{

X X d X
Let 3e® + 4 = A(2e”-8) + B —(2e" - 8)
dx
=2 Ae*- 8A + B(2¢e¥)
~ 3eX+4 = (2A + 2B)e* - 8A
Comparing the coefficients of e* and constant term on both sides, we get
2A+2B=3and-8A =4

Solving these equations, we get

1
A=——andB=2
5 an

- / —%(2&1‘ — 8) + 2(2e¥)

2ex — 8

: _/M/% "

Exercise 5.3 | Q 4 | Page 123
Evaluate the following.

2e* + 5
dx
2e* +1
Solution:

2% + 5
Let | = d
© f2e1+1 §

dx

fr(x)
f(x)

dx = log| f(x)| + ﬂ]
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d
Let 2e* + 5 = A(2e* + 1) + B E{Zex +1)

=2 Ae* + A + B(2eX)

L 2e¥ +5=(2A + 2B)e* + A

Comparing the coefficients of e* and constant term on both sides, we get
2A+2B=2and A=5

Solving these equations, we get

B=-4

] 5(2¢* +1) — 4(2¢%)

2ex 41

w8 faa [ 5y
fr(x)

~1=5x-4log|2e* + 1| + ¢ ....[f@dx:hgﬁ(xﬂ—l—c]

EXERCISE 5.4 [PAGES 128 - 129]

Exercise 5.4 | Q 1| Page 129
Evaluate the following.

1
/—hz—ldx

Solution:

Let | f dx
etl= | ————
4x2 —1
_1/’ dx
— Al 2 1
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1
zix 1110 z f+c
ZX‘E X+E
I_1| 2x — 1
_109‘2x+1 c

Alternate Method:
Lt | f dx / dx
et| = =
-1 ) () -y
1

+ C

1 ‘2}(—1
= x —log
2x1 2 2x +1

2x —1
2x+1

Exercise 5.4 | Q 2| Page 129
Evaluate the following.

1
d
fx2—|—4x—5 :

Solution:

1
let | = d
© fx2—|—4x—5 X
1
:f dx
x24+4x+4—-4-5

:/(x+21)2—9dx

[ e
— X
(x +2)° — 32

'I—llo

+ C
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1
- 2x3

(x+2)—3
(x+2)+3
x—1
X+ 9D

log

‘”

1
sl = r log

Exercise 5.4 | Q 3| Page 129
Evaluate the following.

+ C

1
d
f-ab;ﬂ—zoxﬂ? .

Solution:

T N T R e

N

2x — 5 — 242
2x — 54+ 2¢/2

1
8v/2

log

+ C
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Exercise 5.4 | Q 4 | Page 129
Evaluate the following.

x
4% _ox _3 &

Solution:
Le’tl2/‘4){2_?;{2_:3 dx
Put x° =

Lo2x dx = dt

Soxdx = ﬁ

2
_I_1f dt
h 2 | 42 —-2t—3

1 f dt
o 1 3
4/ #—3t—1

2 X
1 dt
IEECEE T
1 dt
IEEACEE T ST
dt

1 3
tt+35 — 16— 1

|~ oo|~= ool

— Y Y Y —
|M
[
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4
11 1B
= — - og +C
8 V13 1 V13
2x - |t
1 4t —1—+/13
= log +C
44/13 |4t —1—+/13
1 4 —1—-+13
= log +C
413 7| 4x2 -1+ 13

Exercise 5.4 | Q5| Page 128
Evaluate the following.

3

X
d
fwﬂ—%x

Solution:

Let | = x d
7] 168 —25

Putx? =t

=43 dx = dt

1
3 dx = = dt
X X 4

|—if dt
4] 162 —25

_ 1 f dt
o 2 25
4 x 16 t? — &
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IR N S L
= 31 2xiogt—|—i +C
4 4
zilog =5 + XC
160 4+ 5
.'.Izzilog &5 +C
160 4x* 4+ 5

Exercise 5.4 | Q 6 | Page 129
Evaluate the following.

/" 1
—— dx
a2 — b’x?2

Solution:

1
Le“:f— dx
a2 — b%x2

1 / 1 q
= _ X

b? i—i — x2

1

1
= dx
z/ 212
b (§) -

1 1

Alternate Method:

[+ =]
Let | = —_—
a? — b?x?2 al — (b:a{)2
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1 ><11
= —lo
2 X a b &

a+ bx
a— bx
a+ bx
a— bx

+ C

+ C

Exercise 5.4 | Q 7 | Page 129
Evaluate the following.

1
d
/T—I—ﬁx—xg §

Solution:

1
Let | = d
© f?—l—ﬁx—xg X

1
:f dx
74+9—94 6x — x2

1
= d
f16—(x?—ﬁx+9) "

:f (4) — zx—s)z *

_ 1 log 44+x—3 L e
2 x4 4—(x—3)
.'.I=llog X +C
8 7—x

Exercise 5.4 | Q 8 | Page 129
Evaluate the following.

1
— dx
fv312—|—8

Solution:

1
Let|=f—d
vV3x2+ 8

X
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S e
g+ J(vax)"+ (&)’ )

V3
sl= %k}g‘ V3x + /3x2 4 8
3

Alternate method:

log

+ C

1 1 1
Letlzlzf dx = f dx
V3xZ 18 v3J x24 8

dx

1 1
o ey

zilt}gx—l— x2 + Z_x/ﬁ 2—I—c]
V3 V3

L +1!2+8
= —log|x X —
V3 3

1 V3x +4/3x2 1+ 8

+C

B Y

1 1
— —lgg ‘\/EX—I— V 3)[2 —I—S‘ — 71Dg\/§—|—cl
3

V3
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+ C

1
| = ﬁlog‘\/ﬁx—l— VvV 3x2 + 8

1
where c = ¢; — —lng\/g
V3

Exercise 5.4 | Q9 | Page 129
Evaluate the following.

dx

[\/x2+4x—|— 29

Solution:

1
Letlz[ dx
Vx2 1+ 4x 1+ 29

1
\/124—2 2x+4—4+29

f\/ dy

K+2) 1 25

dx

:f \/(}[4—2)2—#52

(x+2)+ \/(x+2)2+52

= log

+ C

o =:10g‘(x—|— 2)4—\/}{?

Exercise 5.4 | Q 10 | Page 129
Evaluate the following.

1
— dx
fvaE—E
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Solution:

1
Le’[|=/q—d}{
v3x2 -5

:Ef—/xzd“

‘Em|‘£h

f/\/

V3

o +4/%° °
= ——log|x Xt — —
V3 3

1
= —log

3x2 —

V3

2
= —loglx+4|x*— | — +c

V3 V3

+C

1 1
= Elﬂg“\/’g}[—l— AV} Ix2 — 5‘ — Elﬂgx@—l— ]

| = %k}g‘ V3

3x2 -5

+c,

1
where ¢ = ¢; — —log /3

V3

Exercise 5.4 | Q 11 | Page 129
Evaluate the following.

}{
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Solution:

1
Letl=f dx
Vx2 — 8x — 20

1
Vx2—2-4x+16 — 16 — 20

:f \/(1-4]2—36

dx

dx

:/' dx
V(x4
(x-4) +/(x-4)> - 6

o :log‘(x--il)—l—\/x?—Bx—

EXERCISE 5.5 [PAGE 133]

+ C

= log

Exercise 5.5|Q 1| Page 133
Evaluate the following.

[ x log x dx

Solution: Let | =] x log x dx

logx/xcb; f[ (logx) /x dx]cb;
= logx - ?—f[;x— dx

2
1
:%logx—ifxdx
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_XEI 1 x?
T g BXT g e

2 X2

1= X n
vl=—logx— — +c¢
g B*T Y

Exercise 55| Q 2 | Page 133
Evaluate the following.

/‘xgehdx

Solution:

Let | = fxzedlxd}{

=~ 3 xfe dx — E(x)/e dx)dx]
x? . e 1 el etx
=3 ‘E_XT‘fl'TdX]
xlet 1 [x-e™* 1 Axt
~ 4 2| s " 4f° dx]
xlelx 1[x-e¥ 1 e*
s —_ — —_ s — + C
4 2 P 4 4
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— 1 8 Tmte
I etx 9 X_I_l

s — X — =+ = +c
1 2 "8

Exercise 5.5| Q 3| Page 133
Evaluate the following.

fxgegxd}{

Solution:

Letl=/xze3xdx
—x2 [ e*dx — i(xz) e *dx| dx
dx
3x 3x
e L e
=X (3) f2x 3 dx

2, .3x 1 1
_ X 36 . _EXESX . E eEx C]_X]
x2.e* 21 , 1 e*
e —_ | — —_ s — +
3 313% T3 3 |7°
1 5 4 2 4 2 4
Ll —x% e — —xe* 4+ —eF + ¢
3 9 * 27 N
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Exercise 5.5|Q 4 | Page 133
Evaluate the following.

2
f x°e* dx

Solution:

Letl=[x3ex2dx
2 X
:[X - X - et dx

Put x% =

L 2% -dx = dt
ﬁ

sLoxdx =

2
1
.'.|=§[tetdt

1 i t d t
:% tet—/l—etdt]

1 1
:§(tet—et)+c:§et(t-1)+c
.'.Izéexz(x2—1)+c

Exercise 55| Q 5| Page 133
Evaluate the following.

1 1
fex(———z)dx
X X
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Solution:

1 1
let | = [ e° —— = dx
X X

Put f(x) =

sl R -

LX) =

sl = /ex[f(x) + f1(x)] dx
=e -f(x)+c
1

Ll=z=e*.— 4 ¢
X

Exercise 5.5| Q 6 | Page 133
Evaluate the following.

< X
[e —de
(x+1)

Solution:

Letl=f((x+1)2)exclx
_fex/(x+1)—1) N
\ (x+1)°

—fex/ x+1 1 )dx
B \(x+1)"  (x+1)

(1 1
:fe — 2 d){
\X—I—l (x+1)
Put f(x) = ——
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S =

—1
(x+1)°

Ll = /ex[f(x) + £1(x)] dx
=e*-f(x)+c¢

| x L
= +
e N C

Exercise 5.5|Q 7 | Page 133
Evaluate the following.

. x-1
[e —de
(x+1)

Solution:

Let|=fexﬁdx:/ex +1-1-1),

Put f(x) =

X)) =

(x+1)° (x+1)°
x+1 2 ]dx
(x+1)° (x+1)°
1 9

dx

(x+1)?°  (x+1)°

(x +1)°
e 2
(x+1)°

ol = /ex[f(x) + fr(x)] dx
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=€ X —— +¢C
(x+1)
e*
.'.|:—2‘|‘C
(x+1)

Exercise 5.5| Q 8 | Page 133
Evaluate the following.

fex [(lt:»gjn{)2 - ZIDEX] dx

X
Solution:
21
Let | = fex [(lcrgx)?—l— ig}[] dx
Put f(x) = (log :«:}2
CE0 = 2logx
X

= e [f(x) + (%)) + dx
=e*f(x) + ¢

~1=eX(log x)? + c

Exercise 5.5| Q9| Page 133
Evaluate the following.

f 1 B 1 dy
logx  (logx)?
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Solution:

1 1
Let | =/ — 5 | dx
logx  (logx)

Putlogx =t

=e' f(t) +c

- = et l +c= x +C
t log x

Exercise 5.5| Q 10 | Page 133
Evaluate the following.

f log x _ dx
(1 + logx)

Solution:
1
Let | = ogx 3 dx
(14 logx)
Put log x =t

Get More Learning Materials Here : & m
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41 1

_[e (1 +t)? N (1+1)? |

—fet 11
(1+t)® (14t)?

/ e [E(t) -+ £1(t)] dit

— et f(t) +c

+ C

) 1+ logx

Get More Learning Materials Here : I
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EXERCISE 5.6 [PAGE 135]

Exercise 5.6 | Q 1 | Page 135
2x +1
Evaluate: ( dx

x+ 1)(x-2)
Solution:
Let | = / 2x+1 dx
(x +1)(x-2)
2 1 A B
Let X3 =

(x+1)(x-2) x+1+x-2
L2x+ 1 =AXx-2)+Bx+1) ..
Putting x = - 1in (i), we get

2(-1) + 1 = A(- 3) + B(0)

Putting x = 2 in (i), we get

2(2) + 1 = A(0) + B(3)

5=23B
.B_5
T3
2x + 1 . 2
= +
(x+1)(x-2) x+1 X -2
(3) . (3)
B 3 3
I_/(x+1+x-2 dx
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1 1 5 [ 1
P dx+ o [ ——
3[x+1 +3[x-2d“

1 3}
= Elﬂg|x—i— 1| + glogh{- 2| +c

Exercise 5.6 | Q 2 | Page 135

Evaluate: 2x+1 q
valuate: x(x-l)(x--i) X

Solution:

2x+1
Le“:fx(x-l)(x-ﬁl) dx

2x +1 A B C
X

Let —
© x(x-1)(x-4) +X-1+X-4

L2X+ T =AX-T)(x-4) + Bx(x-4) + Cx(x - 1)

Putting x = 0 in (i), we get
0+1=A0-1)(0-4)+B(0)-4) + C(O)(- 1)

o1 =4A
A_l
']

Putting x = 1 in (i), we get
2(1) + 1 =A0)(-3) + B(1)(1 -4) + C(1)(0)
. 3=-3B

~B=-1

Putting x =4 in (i), we get
24)+1=A3)0)+B@A)0O)+C44-1)
~9=CM4)@?3)
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1

3
2x + 1 —1 1
=2+ +—

) x(x-1)(x-4) T x  ox-1 ' x

R S
.'.|:/(;+X_1—|‘X-4)dx
1 1 1 3 1
:If;@—f;7@+1f;1“

nl= %10g|x| —log|x- 1| + %lngh:- 4 +c

4

Exercise 5.6 | Q 3| Page 135

2
—1
Evaluate: f X TX dx
x24+x—6

Solution:

2 —1
mﬂifiii__ﬁ
x2+x—6

/‘(X2+Xﬁ)+5

x24+x—6
-2
_6 =
:/' X° +x n 5 d
| x24+x—6 x24+x—6

i 5
= 1+ ————|d
/ +X2—|—X—6] §

fb*u+£w4Jd”

5% A B
Let — +

(x+3)(x-2) x+ 3 x-2

dx

~5=AKX-2)+B(Xx+2) ...()
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Putting x = 2 in (i), we get

5=A (0) + B (5)

~5=5B

~B=1

Putting x = -3 in (i), we get

5=A(-5) + B (0)

~6=-5A

~A=-1

| 5 -1 1
C(x+3)(x-2) x+3 + X-2

””;:3* 1 ]dx
- J o [t [ e

2l=x-log|x+3|+log|x-2|+c

Exercise 5.6 | Q 4 | Page 135

Evaluate: f ;: dx
(x-1)"(x+2)
Solution:
Let | = f 2}{ dx
(x-1)"(x+2)
Lot X _ A L B n C
(x-1*(x+2) x-1  (x-1)2 x+2

AX=AX-1)(X+2)+BxX+2)+C(x-1) ....>0)
Putting x = 1 in (i), we get
1=A(0)(3)+B(3)+C(0)?

~1=3B

@ www.studentbro.in



~B=1/3

Putting x = -2 in (i), we get
-2=A(-3)(0) + B (0) + C (9)
~-2=9C

~C=-2/9

Putting x = - 1 in (i), we get
-1=A(-2) (1) +B (1) + C (4)

1 8
1 =-2A +— — —
3 9
1=-2A 0
- 9
2A = 5+1—4
9 90
2
A= =
9
2 1 _2
X 0 3 0

(x-12(x+2) x-1 i (x-1)2 T xt2

1
9 3 9
sl = + + dx
f[x-l (x-l)z x—|—2]

2 [ 1 1 2 |
_Efx-1dx+§f(x‘1) dx_ﬁforzdx

9 3 —1 9
2 2 1 1
= 510g|}(-1|—§10g|}(—|—2| —3 X1 +c
.'.I=Elog X-l‘— = +C
9 X+ 2 3(x-1)

Exercise 5.6 | Q 5| Page 135
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3x -2
Evaluate: 5 dx
(x+1)"(x+ 3)

Solution:
3x-2
Let | = 5 dx
(x+1)°(x+3)
3x-2 A
Let —

(x+1°(x+3) x+1

A3%-2=(x+3)[Ax+ 1)+ Bl + Clx + 1)% ...

Putting x = - 1 in (i), we get
3(-1) -2 = (=1 + 3)[A(0) + B] + C(0)

o -5=2B

Putting x = - 3 in (i), we get

3(-3)-2 = O[A(=3 + 1) + B] + C(-2)?

so- 11 =4C
11
4
Putting x = 0 in (i), we get
3(0)- 2 = 3[A(0 + 1) + B] + C(0 + 1)2
~-2=3A+3B+C

L C=

Get More Learning Materials Here : I
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2=3A+3 > 11
-2 = +3| —= | — —
2 4

5]

11 —8+3011 33
3A= 24 = = —

-

2 4 4 4
A—33><1—11
4 3 4

3x- 2 R S &

11 dx 5 9 11 dx
4 /x—i—l_E/(X_'_l) dx - 4 /X—l—?)

11 ) 1 11
— Ilug|x—|—1|—§(—x+1) —Ilt:rg|x—|—3| +C

—11[1 Ix + 1| — log|x + 3|] + +C
= og(x og(x 2(x+1)

S
Sol= 1 og

x+1 ‘ N 5]

+ C
x+3 2(x+1)
Exercise 5.6 | Q 6 | Page 135

1
Evaluate: | ———— d
vauaefx(xé+1) X

Solution:
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Put x
5x* dx = dt
dt
4 _—
X dx = :
I—f 1 dt
tt+1) 5
1 A B
let ———— = — + ——

t(t+1) t t+1
S1=Alt+1)+Bt  ..()
Putting t = =1 in (i), we get
1=A(0) +B(-1)

~1=-B
~B=-1
Putting t = 0 in (i), we get
1= A(1) + B(0)
~A=1
1 1 —1
t(t+1) t+t+1

Fife -
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A e

log|t| — log|t + 1[] +
t
t+1
o
X
P |
5 8 x5+ 1

Exercise 5.6 | Q 7 | Page 135

1
Evaluate: f m dx

Solution:

1
Letl=f—dx
x(x"+1)
n-1
.'.IZ/ x dx
x2-1 % x(x*+ 1)

ST
o x(x™ 4 1) .

+ C

1
D
1
—lo

5 983

1

+ C

Put x"" =

nx® ! dx = dt

x* 1 dx = ﬁ

n
I—/ 1 dt
) tt+1) n
1 A B

Let — + —
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~1=At+1)+Bt ...()
Putting t = -1 in (i), we get
1 =A(0) + B(- 1)
~1=-B
~B=-1
Putting t = 0 in (i), we get
1=A(1) + B(0)
~A=1
1 1 —1

| tt+1) ¢ Jrt+1

:_f( t+1)£jt
= ol v [

1

= —[log|t| —log|t + 1|] + ¢
n
1

S
HDg

t
t+1

+ C

n

n

Exercise 5.6 | Q 8 | Page 135
5x2 + 20x + 6
Evaluate: f dx

x5 4+ 2x2 + X
Solution:
5x2 4+ 20x + 6
Letlzf iy * dx
x5 4+ 2x2 4+ x
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_/' 5x% + 20x + 6
) x(x2+2x+1)

/‘5x2+2ﬂx+6
— 5 dx
x(x + 1)
5x2 +20x+6 A B C
Letax—l— X—EI— _ 4 n :
x(x+ 1) x x+1  (x41)

2 BX2+ 20X+ 6 = A(X + 1)+ B(x + 1)x + Cx ...()
Putting x = 0 in (i), we get

5(0) + 20(0) + 6 = A(1)? + B(1)(0) + C(0)
~A=6

Putting x =- 1 in (i), we get
5(1)+20(-1)+6=A0)+B(0)(-1)+C (-1)
~-9=-C

~C=9

Putting x = 1 in (i), we get
5(1)+20(1)+6=A12?+B((2) (1) +C (1)
~31=4A+2B+C

~31=4(6)+2B+9

~B=-1
5x? +20x+6 6 —1 9
x(x + 1) x x+1  (x41)
| fﬁ+ 1,9 d
= — »
x x+1 (x—|—1)2
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1 1 9
—ﬁf;dx—/x+ldx+9/(x+1} dx

1!
= 6log|x| — log|x + 1] —I—QQ +C
L 1=61 —1 1| —
og|x| — log|x + 1] —1 +C

MISCELLANEOUS EXERCISE 5 [PAGES 137 - 139]

Miscellaneous Exercise 5| Q 1.01 | Page 137
Choose the correct alternative from the following.

Th I f]n dx .
e value o is
vV1-x

Options

2v1 —x+c¢
-2v1—x+c

\/}_{+::

X+ C

Solution:

-2vV1 —x+4c¢

Miscellaneous Exercise 5| Q 1.02 | Page 137
Choose the correct alternative from the following.

[ﬁdx:
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Options

; l—I—XE—I—%ng(X—F \Hl—l—xz)ﬂz
g(l—l—xz)%—l—c
%(I—i—xz) +C

X

V1 4+ x2

Solution:
X

1
5 1+x2+ Elug(}c—l— 1—|—x3)+=:

+ C

Miscellaneous Exercise 5| Q 1.03 | Page 137
Choose the correct alternative from the following.

%@ ax-
Cptions
3
(3)* +c

(3)°

3 -log3

+ c

log 3(3)x3 +C

:i(r"(?)]x3 +c
Solution:
3
(3)*

3-log3 te
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Explanation:
Let | = /xﬂ : (3)Xﬂdx

Put :u:3 =t
- 3x%dx = dt

1
de_x = gdtf

1
== [ 3.4t
3\[
31:

1

3 log3
¥+
(3)

ey + C

3log3

Miscellaneous Exercise 5| Q 1.04 | Page 137
Choose the correct alternative from the following.

X+ 2 4x + 6 1 dx
dx = dx + — . th =7?
f2x2+6x+5 P o T6x+5 +2f2x2+6x+5 P

+ C

1. 1/3
2. 1/2
3. 1/4

4. 2
Solution: 1/4
Explanation:

d
Letx+2=pa(2){2+ﬁx—|—5)+q

=p(4x+6)+q
X+ 2=4px+6p+(
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~4p=land6p+q=2
~p=1/4

Miscellaneous Exercise 5| Q 1.05 | Page 137
Choose the correct alternative from the following.

=)

1. logx=log(1-x)+c
2. log(1-x?)+c
3. -logx+log(l-x)+c
4. log (x-x?) +c
Solution: log x—1log (1 —x) +c
Explanation:

Letlzfﬁ

B (1—x)+x
N x(1 —x)

(Er)+

log|1 — x|
+C
—1

X

= log|x| +

=log |x| - log |1 - x| + ¢

Miscellaneous Exercise 5| Q 1.06 | Page 137
Choose the correct alternative from the following.

f(x-;(fﬁﬂ):
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Options

L,
— 10O
15 8l x-1

+ C

1
15 8|l x 17
8

ol
15 0

x-8)x-7)+c

Solution:

1

1 xX-8
— 10
15 06

x+ T

+ C

Explanation:

dx
Letl=[ (K-S](x—i—?)

1 15 - dx
n 15/(x-8)(x—|—7)

1 /(x+7)—(x-8)d

= X
15) (x-8)x+7)

1 1 Y

"5\ x-8 ) x+7)7
1

= E[log|x-8| —log|lx + 7|| + ¢

—il x-8 + C

15 P x 47
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Miscellaneous Exercise 5| Q 1.07 | Page 137
Choose the correct alternative from the following.

[t

Options
1 N 1\*
— x4 — +C
4 X
x* n 3x2 431 1 "
— + — ogxX — —— +cC
4 2 ° 2x?
x4 3x2 1
I—FT—FSIDgK—I—E—I—C
(x—x_1)3+c
Solution:
x? n 3x? 431 1 n
— 4+ — oFxX — —— +¢
- 2 s 2x2

Explanation:

1 3
Letl=[(x+—) dx
X
5 3 1
X —|—31'n{—|———|——3 dx
X X

x* x2 1
=7 —|—3? + 3log|x| — o2

Miscellaneous Exercise 5| Q 1.08 | Page 137

+ C
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Choose the correct alternative from the following.

2x -2x
/'(e +e )dxz
ex

Options

e c
-+ 3o3% +

Solution:
1
e _ +C
3e33

Explanation:

2x -2x
/ (#)dx: [ +e™) o
e

1
=" — EE_SK—FC

Miscellaneous Exercise 5| Q 1.09 | Page 137
Choose the correct alternative from the following.

f (1—x) *dx =

1. (I+x)1+c
2. (1-x)t*+c
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3. (I-x)-1+c
4, (1-x)+1+c
Solution:
(1-— x)_l +C

Explanation:

f (1-x) “dx=

:(l—x)_1+c

1-x"

C
—1x —1

Miscellaneous Exercise 5| Q 1.1 | Page 138

Choose the correct alternative from the following.

x? +3x2 +3x+1
f( 1) 4
(x+ 1)

Cptions

—1
x+1

+C

1 \?°
(x+1) . e

log(x + 1) + ¢

log [x + 1]° + ¢

Solution:
-1

x+1

+ C

Explanation:

f(x3+3x2+3x+1) dx=f(x+—1)3

(x+1)°

Get More Learning Materials Here : I
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1 d
X

(x+1)

—1

C

+
x+1

Miscellaneous Exercise 5| Q 2.1 | Page 138
Fill in the Blank.

5(x%+1
/gdx=x5+ X3 + 5X + C
x2+1
Solution:
5(x°+1 —5
/-M dx =X + — x> + 5x + C
x2 +1 3

Explanation:

fﬁ(XE+1)dx:5f (X +1)(x*—x*+1)

d
x2+1 x2 41 X

5/(x4—x2+1)d>{

x? x
:E(F—?—FK) + C

2 3
— - 5
=X X +oX+cC

Miscellaneous Exercise 5| Q 2.2 | Page 138
Fill in the Blank.

2 _
/x—l—x 6 dx =x + +C
(x-2)(x-1)
Solution:
2
x“4+x—6
dx = 41 -1
| ety st -
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Explanation:

x2+x—6 [ (x+3)(x-2) ;
f(x-zl(x-l)dx‘ &-2x-1) °

x4+ 3
—[ <1 dx
[ (x-1)+4

= dx
x-1

o)

=x+4logx-1]+c

Miscellaneous Exercise 5| Q 2.3 | Page 138
Fill in the Blank.

1 5 2
0 = — +xand f(1) = %,then fx) = log x + == +
Solution:

1 5 x2
00 = — +xand f(1) = —, then f(x) = log x + — + 2

X 2 2

Explanation:

f(x) = [f'(x) dx

:/"(iﬂ)dx

2
f(x) = log |x| + % te )
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12
f(1}=|og1+?+c

2 _oxly
T T VT e
LCc=2

2
- f(x) = log x| + % p

Miscellaneous Exercise 5| Q 2.4 | Page 138
Fill in the Blank.

To find the value of the proper substitution is

f (1 + logx)dx

Solution:

141 dx
To find the value off( ° ogx}

X

the proper substitutionis 1 + log x = t.

Miscellaneous Exercise 5| Q 2.5 | Page 138
Fill in the Blank.

1
f_3 [logxx]zdx = P(Lagx)3 + ¢ then P =

X

Solution:

fig [logxx]zdx = P(lmgx]3 + ¢, thenP = %

X

Explanation:

1
Let | = f;[logxx]zdx =P - (logx)® + ¢

1 2 1 2
I=[F[logxx] dx:/E(xlogx} ~dx
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/— - (logx) t:b; / lt}gx) -dx

~Putlogx =t

1
. — dx = dt
X

-.|=/t2-dt

t3

1
=3 (log :{)3 +c

Miscellaneous Exercise 5| Q 3.1 | Page 138
State whether the following statement is True or False.

The proper substitution for [ x (x¥)* (2 log x + 1) dx is (x*)* =t

1. True
2. False

Solution: True
Explanation:
Let I =[x (x)* (2 log x + 1) dx

Put ()~ =
Taking logarithm of both sides, we get
log (x*)* =log t

x? - logx = logt

Differentiating w.r.t. x, we get
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1 1 dt

2 * — - —_ — % —

X7 + (logx) - 2x P
~ (x4 2x log x)dx = % - dt

1
= x(1 +2Iog>{}d}<=I-dt

1
.'.I=/t-¥-dt=f1-dt=t+c:(xx)x+c

Miscellaneous Exercise 5| Q 3.2 | Page 138

State whether the following statement is True or False.

If fx e?® dx is equal to e? f(x) + ¢, where c is constant of

. . o 2x—1
integration, then f(x) is S

1. True

2. False
Solution: False
Explanation:

Letlzfx-egxdx

2
1
;eﬂx_5f82x+c
X 5, 1 &
—_ — — — s — 3
2 T2 2 7F
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Miscellaneous Exercise 5| Q 3.3 | Page 138
State whether the following statement is True or False.

f(x) 2

If [ x f(x) dx = —5 then find f(x) = e*

1. True
2. False

Solution: True
Explanation:

If f(x) = exg, then

fxfgmxzfXﬁﬁdx

Put x% = t

oo 2% dx = dt

SoX dledt
2

xfdx = = [ e -at
/ ./
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Miscellaneous Exercise 5| Q 3.4 | Page 138

State whether the following statement is True or False.

(x-1)dx
If ( =Alog|x+ 1| +Blog|x-2| +c thenA+B=1.

x +1)(x-2)

1. True
2. False

Solution: True
Explanation:

~ (x-1)
let| = (X—I— 1)(}:-2) clx
(x-1) A B
Let = —

(x+1)(x-2) x+1 x-2
X-1=Ax-2)+Bx+1 ..0
Putting x = =1 in (i), we get
-1-1=A(-1-2)
L -2=-3A
3
Putting x = 2 in (i), we get

2-1=B(2+ 1)

” 2 1

L 3 3

oo /(K—I—l+ )dx

~ 3 x+1 X
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Comparing the above with

Alog |x+ 1| +Blog |x - 2| + c, we get

2 1
“A=SZ B==
3’ 3
A+B 2—|—1 1
CA+B=—4—=—=
3 3

Miscellaneous Exercise 5| Q 3.5 | Page 138
State whether the following statement is True or False.

x-1
For | —— e¥dx = e f(x) + ¢, f(x) = (x + 1)<
(x+1)
1. True
2. False

Solution: False
Explanation:

Put f(x) = (x + 1)2
Sf'(x)=-2(x+1)3
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-1 = eX[f(x) + f1(x)] dx
— e f(x) + C

= (x+1) T+
) = (x + 1)

Miscellaneous Exercise 5| Q 4.1 | Page 138

5x2 — 6x + 3
Evaluate/ * il dx

2x — 3
Solution:
5x? — 6x + 3
Let | = d
© f %x-3
We perform actual division and express the result as:
Dividend Quotient + Remainder
———— = Quotien
Divisor Divisor
5 N 3
_K —_—
2 4
2x — 2)512‘ —6x+3
15
5x — ?X
) (£)
3x 3
5 +
3x 9
2 4
()—(x)—
21
4
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21

o [P0 3 T
5] 3 21 1

5 x2 3 21 log|2x — 3|
= —=+r— +—X++ +C

2 2 4 4 2
_|_5x2+3 +2110g|2x—3|
Sl = 4 4][ 8 + C

Miscellaneous Exercise 5| Q 4.1 | Page 138

Evaluate /(5){ + 1)% dx

Solution:

Letl=[(5x—i— 1]% dx

(5% +1)7 !

e + C

(4 +1) x5
(5x +1)7

e +
13
T X0

= 5(5}:4— l)lTa +C

Miscellaneous Exercise 5| Q 4.1 | Page 138

1
Evaluatef(zx—_l_g) dx

Solution:
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1
let| = d
© f2:{—|—3 §

log|2x + 3|
I = 5 +

Miscellaneous Exercise 5| Q 4.1 | Page 138
x-1

—— dx
vx4+4

C

Evaluate

Solution:
x-1

vVx+4
:/(K+4]—5 »

x+4

=/(«/F— x5+4)dx

Let | = dx

— f[(x — 4)% —5(x+ 4)_%} dx

 (x+4)°
. S

2
2
3
Miscellaneous Exercise 5| Q 4.1 | Page 138
Evaluate: If f '(x) = v/x and (1) = 2, then find the value of f(x).

bt

5 P —

=
b | b= +
P
—

x—|—4)%—10v:{—|—4+c
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Solution:

f'(x) = VX ..[Given]

Now, f(1) = 2 [Given]
2 1
:Euﬂ+c:2
2
P
‘ 3
4
4
3
f0 = 2xF + =
b =3x+3

Miscellaneous Exercise 5| Q 4.1 | Page 138
Evaluate: [ |x] dxif x <0

Solution: |[x| =x;x=0

=x;Xx<0

Letl=[|x]dx, ifx<0

=[-xdx

= = +C

2
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Evaluate: Find the primitive of

14 ex

Solution:

1
Letlzf dx
14+ e*

Dividing Nr. and Dr. by e*, we get

T
- e X411 X

Pute *4+ 1=t

;o—e “dx = dt
e Xdx —

] =f = —log|t| +c

~1=-logle 41| +c

Miscellaneous Exercise 5| Q 4.2 | Page 138

X b —X
Evaluate:f ae + e_ dx
(a,ex — be x)

Solution:
b4 b —X
Letl=f ae + e_ dx
(aex — be x)

Put ae* - be™ =

. (ae* +be *)dx = dt
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I

~l= ] — =1lo +C
t g

1 =log |ae* +be *| +c

Miscellaneous Exercise 5| Q 4.2 | Page 138

1
Evaluate: d
vaiuate fo—l—leogx :

Solution:

1
Let | = d
© f2x—|—3x-10gx X

1
:fx[2+310gx) ox

Put2 + 3logx =t

1
L3 —dx =dt
X
1
—dx:ldt
X 3

1 1
L= = — . dt
3[‘5
L jog It
= —log|t] + ¢

3 g

1
.'.I=§|09|2+3|Dg>{|+c

Miscellaneous Exercise 5| Q 4.2 | Page 138

1
Evaluate: — dx
f VX+x

Solution:

1
letl= | ———— dx
[—\/}_s:—l—x
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1
:fﬁ(1+ﬁ) dx
Putl 4+ v/x =1t

1
o ——dx = dt
24/x

1
Lo ——dx =2dt
X

_[2-dt

t

1
—92 (=
[

=2log|t| + ¢

.'.I=2|og‘l—|—\/)_[‘+c

Miscellaneous Exercise 5| Q 4.2 | Page 138

) 2e* — 3
Evaluate: dc 1+ 1 dx
Solution:

Let | = 2 =3 dx
dex + 1

d
Let 2¢* —3 = A(4e* + 1) + Bg(ﬁle}t +1)

L2 —3=(4A+4B)e"* + A

Comparing the coefficients of e* and constant term on both sides, we get
4A+4B=2and A=-3

Solving these equations, we get
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~ —3(4e" —I—l)—l— (4e )dx

4e* 41

:_3/@ /4eX+1d

= —3x+ —10g|4e +1]+c .. { /

Miscellaneous Exercise 5| Q 4.3 | Page 138

Evaluat f dx
vValuate: _—

Vax? — 5
Solution:

Let | =

[ =
/\/4:{:
_ /‘/ dx

;lﬂgw (g)
X+F

Miscellaneous Exercise 5| Q 4.3 | Page 138

“|‘£:n

+ C

= —log
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3 —2x — x?2

dx
Evaluate:

Solution:

\/
Let |
3 2x KE

3—2x—x2=—:{2—2x+3

= (x2 + 2x - 3)
=-(x2+2x+1-4)
Sl + 1)2 - 4]

(22 - (x + 1)

/@)_x+n

24+x+1
2—(
3+ x
l1—x

log

(2)

o= Zlog

Miscellaneous Exercise 5| Q 4.3 | Page 138

dx
9x% — 25

+ C

Evaluate:

Solution:

/‘ dx
Letl= [ —5——
O9x" — 25

1
= dx
fﬂﬂ—%)
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Evaluate: f © dx
Ve + 4ex + 13

Solution:
Let | = f © dx
x/eﬂx + dex + 13

f\/ iy

(eX)® + 4ex +13
Put eX =
e* dx = dt
. dt
V2 + 4t + 13
1

dt

V24t 444413

e

dt

dt

B
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::Mgt+2%—th%ﬂz+(®2

+ C

=logt—|—2—|-\/t2—|—4t—|—13‘

.'.Izlogex—i—2+\/egx—|—4ex—|—13‘

Miscellaneous Exercise 5| Q 4.3 | Page 139
dx

Evaluate: /
x[(lc:rg x)? + 4logx — 1]

Solution:

dx
Let | = f
x[(lng X]E +4logx — 1]

Putlogx =t

1
L —dx =dt

X
/ dt
I p—
t2 4t —1

1
= dt
]}?+%+4—4—1
1
[ a
(t+2)"—5

Y
@+2f—(¢@

t+2-1/5
t+2++5

1 log
2v/5

+ C
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1 logx +2—+/5
nl= log +C
2v/5 logx+2++/5
Miscellaneous Exercise 5| Q 4.3 | Page 139
dx
Evaluate: | ——————
5 — 16x2
Solution:
dx
letl= | ————
5 — 16x2

1 ll 3 TX
—16-2%0g$_x+c
1 V5 +4x
sl = log +C

Miscellaneous Exercise 5| Q 4.3 | Page 139

dx
Evaluate: [ 5
25x — x(log x)

Solution:

dx
Let | = [ 5
25x — x(log x)

N f 1[25 — (log x)‘?} ’
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Putlogx =t

1
oo — dx = dt
X

|—/ dt
] 25 2

Miscellaneous Exercise 5| Q 4.3 | Page 139

eI
Evaluate: [ m dx

Solution:
EK
Let | = fm dx
e}:

N f s 1"

Put e* =

~oe® dx = dt
I—/ dt
42 — 1
1/' 1 g
= — X
1
4) -1
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:l. L lﬂgt_% +C
4o2(3) Tt+a
:llng‘Zt_l +C
4 2t +1

Miscellaneous Exercise 5| Q 4.4 | Page 139
2
Evaluate: [ (logx)” dx

Solution:

Let | = fk(la\t:ug)[)2 dx
= [(10gK]2 - 1dx

= x(logx)* — 2 _lngx/l-dx— {%(mgx)/dede

— x(logx)? — 2 :(lﬂgx)x— f LR dx]

:X(IDgX]E—Z xlﬂgx—fl-dx]

= zfni(lt:ng)i:]2 —2(xlogx —x) + C

~ 1 =x(log x)? - 2x log x - 2x + ¢
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1+x
Evaluate: [ e” dx

(2+x)”
Solution:
1
Let | = /QEILK2 dx
(2 + x)

fex-(2+x)_1] dx
i (Z—I—};)E

/‘x 1 1
e e _
2+x  (24x)°

2+x

e
| = /ex[f(x) + f1(x)] dx

=e -f(x)+c
1
2+ x
EX
C24x
Miscellaneous Exercise 5| Q 4.4 | Page 139

— € + C

+ C

Evaluate: [ x - €2 dx
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Solution:

Letlzfx-ezxdx

—K/ e™dx — /[ x)/ r*”J‘-cbz} dx
e

= X ?—/']_de

1
= —ezx(2x —1)+c
4
Miscellaneous Exercise 5| Q 4.4 | Page 139

Evaluate: f log (x2 + K) dx

Solution:

Letlzflog(xz—l—x) dx
:flog(x2+x) -1-dx

:1og(x?+x)fl-dx—f{%log(xhx)fl-dx}dx
= log(x* +x) —x—f

zx-log(x2+x)—fﬁ-@x—kl}-x-dx

2x 4+ 1
zx-log(}{2+}() —f <+ 1 dx

o (2x+1)-x-dx
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2x+2)—1
X og(x —I—K) S X

=x-10g(xz—|—x)_f_2(x+l) 1 ]dx

x+1 x+1

oo ) — [0 L
=X log(x —l—x) f_2 X+1]dx

=x- [log(xz —I—x” —(2x —loglx +1|) +¢

Ll=x- [log(12 —I—X)] —2x+loglx + 1| + ¢

Miscellaneous Exercise 5| Q 4.4 | Page 139
Evaluate: fe‘& dx

Solution:

Letlzfe"’&dx

Put v/x =t

oy = tE

sodx = 2t dt

.-.I=/et-2tdt

=2ft-et-dt

:2_1: etdt — i(t) e' - dt pdt
I dx

=2t-et—/1-etdt]
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= E(tet —et) +C
=2e(t-1) +c
L= ZE‘E(x/J_(— 1) +C

Miscellaneous Exercise 5| Q 4.4 | Page 139
Evaluate: f Vx2 4+ 2x + 5 dx

Solution:

Letl=[\/x2—|—2x—|—5dx

zf\/xg+2x+l+4dx
~ [V 12+ @1
x+1 2 >, (2)°
= \/(x—I—l) +(2)" + 5 log
x+1

2
Miscellaneous Exercise 5| Q 4.4 | Page 139

Evaluate: [\/KE — 8x + T dx

Solution:

Letlzf\/x2—81+7dx
:f\/12—81+16—9dx

— [V 97 +6 o

\/x2—|—2x—|—5—|—210g‘(x—|— 1)—|—\/x2—|—2x—|—5

(x + 1)—I—\/(X-I—1)2—I—(2)2

+ C

+ C

m & www.studentbro.in



x—4 2 ; (3)°
= V-4 - (3~ log

(x-4) + 1/ (x- 4 — (3

2

Miscellaneous Exercise 5| Q 4.5 | Page 139
3x — 1
dx

Evaluate: [ 3
2x° —x—1

Solution:

ax —1
Letlzf 3 dx
2x° —x—1

B 3x—1 q
~ ) x-DEx+1)
3x —1 A B

Let _
CE-DEx+1)  x-1 241

S3x-1T=ARx+ 1)+ Bx-1) ..(1)
Putting x = 1 in (i), we get
3(-1=A2 + 1) + B(0)
~2 = 3A

2
A= —

3

Putting x = —3 in (i), we get

3(_%) 1= A(o]+B[_% _ 1]
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_ 3x —1 B
" GoD@Ext1D)  x-17

1
2 5
L 3 3
- /(x-1+21+1)d“
1 5 1
—Z [ —ax+2 d
3_/):-1 +3/ :

2x +1

2 51 2 1
= Elﬂg|x-l|+§ Og|( ;—i_ )| + C

Miscellaneous Exercise 5| Q 4.5 | Page 139

/" 2x% —3x2 —9x + 1
Evaluate: 5
2x° —x— 10

dx

Solution:

We perform actual division and express the result as:
Dividend , Remainder
———— = Quotient +

Divisor

Divisor

X -1
2){2—:{—10)213—312—91{4—1

2%° —x° — 10x
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—9
..I—f(x-l—l— ZXE—X—lﬂ)dx
:fr@_/meg/ LI
2x2 —x — 10

Here 2x% - x - 10

, 1 1 1
=2|x"+ x4+ —-5——=

2 16 16

(-3 %]

x? 9 1 X—1—1
= — —X— — - lo +c
22 (Y x—i+il
X2 X— o
:?—x—lng —— + ¢
x? l 2x — D n
= — —x—logl —| +c
2 “l2x+2)|
_12 <+ 1o 2(x + 2) iy
~ 2 S| Tx—5 | T
2
X X+ 2
= — — ] log 2
X + log 21_5‘4— og 2 + ¢y
2
X X+ 2
sl= - —x + log 2K_5‘+cwherec—c1—|—lng2
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141
Evaluate: [ +ogx dx
x(3 +logx)(2 + 3logx)

Solution:

Lot 1 +logx g
=T x(3 +logx)(2 + 3logx) "

Putlogx =t
1
oo — dx = dt
X
14+t
= [ e &
(311t)(2+3t)
14t A B
Let i

B+1)(2+3t) 3+t  2r3t
LT +t=A2 +3t)+ BB+ 1) ()
Putting t = — 3 in (i), we get
1-3=A(2-9) + B(0)

L-2=AT7)

2
Putting t = 3 in (i), we get

1—% :A(D)+B(3—§)

3
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-Jln—

| 1+t 2
”(3+U@+ﬂﬂ 3+

r
2 1
eksk)e
5+t 243
2 1
_?/??' ?/23t

2 1 log|2+ 3t
=?10g|3+t|+?- gl ;— |+c

2 1
| = ?10g|3 + log x| + ﬁlug|2 + 3logx| +c
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