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YJtan x Jtanx
31.(A) I:j_—dx:f sec xdx_I—dt where t = tan x
sin x cos x tan x

| =2tY2 ¢ =2tanx +C

; 55" 55" 5% ox 3
32.(C) Putting 5° =t,wehave 5° 5° 5%(log5) dx =dft,

5X
555X X 5°
we get: J'5 55 .5 J.ldt— S+C = ~+C
IogS IogS (log5)
2 2\2 2 2
1-t +(1—t ) (1—t )(2—t )
33.(C) Putting sinx =t in the given integral, we get: J. dt :J‘ dt
t2 +t? t2 +t?

:j(1+t£2—1+6tzjdt =t —%—Gtan‘l(t)+c =sinx —2(sinx)_l—6tan‘1(sinx)+c

34.(C) The anti-derivative of f (x) - eX/2 js given by g(x)= I f(x)= Iex/zdx =2e¥21C ... (i)

The curve y = g(x) passes through the point (O, 3). 3=3e%+Cc = Cc=1

Putting C = 1 in (i), we get: g(x) —2eX/2 41

5dt +C, where x =t2

35.(A) We have f Itan‘lfdx +C = xtan 1\/7——."

dx +C —xtan‘lf——j

1+X 1+t2

t 1-1
= x tan 1\/;—.[ - dt +C = xtan~ 1\/7 t+tantt+C = xtan~ 1\/7—\/;+tan 1\/7
t +1

Since y = f(x)passes through (0, 2). Therefore, C =2.
Hence, f(x)= xtan tyx —v/x +tan"tyx +2

36.(C) f(x):J.x 1—x2dx=J‘_?1x(—2x) 1-x2 dx
Put 1-x? =t to get: f(x):_—1x3t3/2+c:_—1(1—x2)3/2+c; f(O):Z = C _8
2 3 3 3 3

37.(C) Let e* +C; and e* +C, be the two antiderivatives.

Then difference between them is C, —C,, which is fixed and equal to 2.

sinx
Jx

cos4x -1 ~2sin®(2x) )
39.D) | :J.—dx :I —— " |.sinx - cosxdx

38.(B) Differentiate on both sides to get f(x) =

cotx —tanx cos?x —sin? x

1—0052(2x) ) 1p1-t2 1 t2 1 cos® (2x)
:—J.—-sm(Zx)dx = |— .dt== Iog|t|—— +C =—Iog|cost|——+C
cos(2x) 2) t 2 2 2 4
40.(AB)Put sin®x =t = 2sinx-cosxdx =dt = | _j :—sm t)+cC :isin‘l(sinzx)+c
V1-t2 2
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sinx cosx dx 1—(sinx +cosx)

41.(B) J'

1+(sinx +cosx) ' 1—(sinx +cosx)

(1—sinx—cosx)sinx cos x dx ) 1,
=j _ =——J.(1—smx—cosx)dx = —(sinx —cosx -x)+C
1-1-2sinXx cosxX 2 2

42. () Let x = A(2x +1)+ B and proceed (i) Let 3x -2 = A(2x +4)+ B and proceed
(iii) Let x +1=A(2x +1)+ B and proceed (iv) Divide N by D and proceed

(V) Divide N and D by cos? x and proceed
2
. - 2
43. (i) Put cosx :M
1+tan®x /2
(i) Let 3sinx +2cosx = A(3cosx +2sinx) + B(-3sinx +2cosx) and proceed
(iii) 2 + 3cosx = /(sinx + 2cosx + 3) + m(cosx — 2sinx) + n

Comparing coefficients of sinx, cosx and const. term,we get :

3 6 8
2=3/+n;3=2/+m;/-2m=0 = m— i l=—;nN=—-—
5 5
3cosx+2 COSX —2sin X 8 dx
= j - =—J. +—J. dx——J. -
SinX +2cosx +3 sinX +2cosX +3 sinxXx +2cosx+3
6 3 . 8 dx
= —Xx + —log |sinx +2cosx +3|——j -
5 5 sinXx+2cosx +3
dx
Let '1:j -
sinXx + 2cosx + 3
i 2tanx /2 1-tan?x /2
Put sinx =———% ) 00SX=— " —— and Let tanx/2 =t
1+tan“x /2 1+tan“x /2
dx sec? x / 2dx sec? x /2 dx
= [1 = J. - :J. =
sSinX +2cosx +3

X 5 X 5 5 X X
2tan5+2—2tan E+3+3tan x/2 tan E+2tan5+5

. X 5 X [ l+tanx /2
Substitute tanE:t = sec de =2dt = |, =tan T +C

dx dx
(iv) j > :J' — . _
(23inx +3cosx) (4sm X +9c0s“ X +125|nxcosx)
Divide N and D by cos? x and proceed

W) dx J* dx

jcosx(sinx+2005x) cos X sin x +2cos? x

Divide N and D by cos? x and proceed

. 2x2dx 1 x2+1 1prx%-1
44. () =— dx +— dx
4 4
x4 41 1+x4 1+X 2J1+x

(i) J- dx zi 2dx :_J-1+x +_J-

x*+1 2d14x? 1+ x4

1+x4
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(iii)

(iv)

v)

45. (i)

(ii)

(iii)

(iv)

v)

(vi)

Jtan x .sec? x t.2t
I\/tanx dx :I—zdx :I
1+t

1+tan” X

J‘t2+1dt J'tz—ldt
= +
1+t4 t4 41

Substitute cot x = t 2 and solve.
(1+tan2 x)sec2 X

J» dx J-sec4 xdx J-
sin® x +cos® x 1+tan® x (1 +tan4x)

dx [Puttanx=t =

(1+t2).dt
= J.— Divide N and D by t2 and proceed.
1+t4

Apply By-parts taking log(1l + x) as first part.

2 X2

X 1 X
jx Iog(x +1)dx =7Iog(x +1)—Elog(x +1)+E_T+C

log x logx 1
dx = - -—+cC
x2 X X

Apply By-parts taking log x as first part. I

% x (1-sinx) 5
j—_dx :I— dx = Ixsec xdx —Ix tan x sec xdx
1+ sinXx cos? x

Apply By - parts taking ‘x’ as the first part in both the integrations.

= xtanx — /n|secx | -(xsecx - /n|secx +tanx |} +c

Apply By - parts taking cos (log x) as first part and dx as second part.
X
= cos(logx )dx = — (cos(logx ) + sin(logx )| + ¢
Jleos{tog )ax = 7 (cos(10g x) + sinftogx)
Apply By - parts taking log (x +4/%2 +a2j as first part and dx as second part.

Putlogx=t = x=el = dx=el.dt

log x t.e! 1 1 e
B TS LS 1 S S P
(1+1ogx) (1+t) 1+t (1+t) t+l

dt [Put tan x = 2 = sec?x.dx = 2tdt]

secZxdx = dt]

X

_1+Iogx

+C

Mathematics | Workbook-5 8

IC-1 | Solutions



