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\ KUMAR CLASSES
c

NCERT SOLUTIONS - CLASS 12 MATHEMATICS

- Exercise 1.2
Chapter 7 — Integrals - Integration by Substitution

- L] 9

i = dx
I e
o wm  Put t =1+ soadt = 2xdx the numerator is exactly dt.

Sol. =f% = log(l + x°) + ¢

9

2
2.r%T’odx

:7- Put t = Jog x, so-dt = ak/x.
) 3

Sol. -ft’a't-(""_") +C
- - 3

. !
- _3"' x + x log x

Factor x: x + x Jog x = x(J + Jog x). Put t =7 + Jog x, dt = di/x.

at

- Sol..=fT=Iog/I+logx/+C

3 q Y
—‘l—f—sm—xrmfw. $ X/ ax

Dyt pe s g /1
rdt . = oS X, S0 di — SIV] X UdX.

cal [ etr + A+ Ve Yo o
SOL. — J S tut — CUS\C0US X/ T C©

S. [ sinCax+b) cos(ax+b) dx

-
- Put t = sinCax+b), so dt = a cos(ax+b) dx.
12
i Sl = g SO
- - a - 2a
6. [ Vax+b dx
i L ]
. Standard power form after substitution t = ax+b.
Sol. = —— (ax+b)*? + ¢
- 3a
— -
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2. [ xVx+2 dx
= Pyt t = x+2, so x = t=2 and ax = at.

Sol. = J(t-2)VE dbt = = (xr2)? — - (x#2)*2 + C

- _:’-
8. [ xV1+2x* dx

- -‘ Put t =] + 25, so dt = 4xak.

Sol. = % [Vt dt = % (+2x2)3? + ¢

9. [ (4x+2)Vx*+x+ dx

- J
— Note Gx+2 = 2(2x+]) = 2.

(124—:/4—/). Put t = 3C+x+l

ax

: _ 2 ‘
- - Sol. =2[Vt dt = ?(x‘+x+l)”4 5 C

!
-0 ] 7% &

Write x —x =\xGlx—1) and put u =x, dc = 2udu.

9
A

u—I

- s =

du =2 loglVx = I| +¢C

- = X
N g dx
Pyt t = x+9, so x = t—9.

- 2 —
- Sol. = [("7 — 4t7'?) dt = = (x+4)*? - 8Vx+4 + C

% _.-
2 [ X031 dx
Put t = P~/ so X° = t+/ and XPax = dt/3; XPax = PPk

'S
Sol. = %j(tﬁ)t’/; dt = + G3-1)"7 + %(x&[)"ﬁ +C
o
Bp— %

B - (@2+3x°)°
L . .

S Put t =2+ 3¢, s0 df = WPaK.

) )
= —[tPdt= - ——— +C

- - > 7 18(2+3x3)?
- -
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!

=g, [ dx

x(log x)"
Put t = log x, dt = dxfx (m # /).

I-m
o Sol. = [t” dt = M + C
’ 1=m
- -
S —— dx
T
- m Pt =9=90 S0t = =Kk
: R T =T
Sol. = -7 =~ logli=acl +

-

16. ] e*** dx

—-;1___.:-‘ Linear exponent. aivide by ihe coefficient of x.

-~

Sol. = 7 92x+3 +C
i

N
o

%17.f?x-dx

o
Rewrite as xe™ put t = =, dt = —2xdk.

o m Sol = ———[eldt=— X+ (
- = etan'x
=18 ax
- T
Put t = tan™'x, so dt = dx/(1+X°).
- -
Sol. = [eldt =e*+ ¢
-x ,- er )
19. [ ——— dx
! e+l
" Divide num & den by € to get y;e_,,' put t = &+e™,
&7
= Sol. = i = l'ug(ey-i'e-y/‘ +C
- - t
e2x_e—2x
200 [ ———— dx
-""*-,\_e"- e x+e )
Put t = &+ then dt = 2(e*—e 2 )ak.
F / at /
-U- Sol. = 5 [ — = > log(ezx-f-e'z") + C
- -
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_ag tan’(2x-3) dx

8.
o Use tarn’d = sec6 — /.

— Sol. = [(sec’(2x-3)-1) dx =

Nl ~

tan(2x-3) = x + C

22, [ sec*(7-49x) dx

8 _
Standard integral with linear argument (coefficient —4).
- !
- e Sol. = = tan(?—éx) + C
T -
—~ sin'x
o w23, [ ——— dx
- Vi-x
Put t = sin’'x, so dt = deA 1=
-~ . - Gin™x)*
Sol. = [tdt=——— +¢C
2
- _--_, 2¢0s x — 3sin x |
£9. ax

b6cos x + Gsin x

- The numerator Is % of % (Bcos x + Gsin x) = Gcos x — Bsin x.
!
Sol. = —— logl6cos x + Gsin x| + €
= <
- -
28 ! d
N X
I cos’x(l-tan x)?
- -
o Write—a 5862)( e 2
write-as 5 /)ﬂi“i“"/""iﬂr/ X, ar = —sec xax.
(—tan x*
- m sl =—[tldts ——— +(

I-tan x

/

x|

—™ cos v

-_____-26. f T dx

Put t = x, so dt = /(N x).

@ Sol. = 2[ cos tdt = 2 sin Vx + C

we w270 [ Vsin 2x cos 2x dx

Dyrd—ot Y /y P 9, A
ryt T = 377 ZX, SO dt = £2C0S5 X aX.

' o , — I ~ o
- - Sol. = 7J\/t‘ dat = ?(Sln )% ¥ ¢
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CcosS X
BT e

Put t =] + sin x, so dt = cos xax.

Sol. = [t dt = 2VI+sin x + C

29. [ cot xlog(sin x) dx

Pat t = 1og(sim x), S0 dt = cot xak.

Sol. = [ tdt = %(log sin x)?> + C

sin x
30. T l+cos x

Put t =] + cos x, so dt = —s/n xak.

Sol. = —f% = —log/l+cos x| + C

30 sin-x 4
> O+cos x)? o
Pyt t =] + cos x, so dt = —sin xax.

!

[
Sol. [ t77 dt "

sin x

32.f — _ dx=g

l+cot x sin-x+-cos x
With 7 = IL
SN X+cos X
Sol. 7= = — L log[sin x + cos x| + C
2 2
! cos X
33, [ ———— dx =
I I-tan x I €os X — sin x
With J = [——a X
COS X—S/IN X
X ! .
5 S m— = — - St
Sol. |/ 5 5 loglcos x — sin x| + C
tan x
34. ‘/—
Sin-xcos x
Simce — / = sec’x S the-imtegrand—=
SN X €oS X tan x

Sol. = [t dt = 2Vtan x + C
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SR
1

2
38, [ M dx

Pyt t =/ + Jog x, so dt = dx/x.

(+log x)* c

. = [t dt =
Sol i E

2
(x+1) (x+log x) dx

36. [

X
Since =)+ /-4 Oc+log x), puyt t = x + Jog x.
~ P 9 X5 P g9 X

3
Sol. =ft2dt=(x+’o+x) +C
x> sinCtan'x*)
14x® 223

37 [

Put t = tan”' (%), so dt = s ak.
14

Sol. = % [ sin tdt = -—% cosCtan™'x?) + €

10x* + 10% log 10
X’ + 10¥

33. [ dx equals

The numerator /s exactly % O’ + 109, so the integral is log of the denominator.

Sol. = log(10* + ) + ¢

——

39.f equals

sin’x cos’x

Write | = si’x + cos’x in the numerator and split.

Sol. = [(sec’x + cosec®x) dx = tan x — cot x + C

-y
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