J. K. SHAH CLASSES/ SYJC MATHS- | SOLUTION: SET 2

Q1. ATTEMPT 6 OUT OF 8

01. [ cos? x dx

7

1 4+ cos2x = 2coszx

COSZX = 1 + cos2x

2
BACK IN THE SUM

1 + cos 2x dx
s 2

Il
—

= L[x+ sin2x]+c
2 2

= i+sin2x+c
2 4

02.

1 dx

7 x2 4+ 8x + 20

%(8)]2 = 16

=[ 1 dx
x2 4+ 8x + 16 + 20 — 16

= 1 dx
7 (x+4)2+4

= 1 dx
7(x+ 4)2 + 22

03.

[ 10x° + 10*.10g10 dx
4 x10 4 10

LET

x10 4+ 10% =t

04.

05.

10x° + 10*.log10 . dx = dt
NOW THE SUM IS
JL
t
log|t]| +c

RESUBS.

log | x10 + 10% | + ¢

dx

[ L
’ d 4x? -9
[ 1 dx
Tl @20 - 32
x+\x2—a2

log + C

=i|og‘2x+\(2x)2—32 + C
2

f COEFF. OF X

=i|og|2x+.4x2—9 + C
2

2

e .
e*[ cosx + sinx dx
J L  COs“X

2 2

s )
eX[cos x + sinx dx
J Lcos“x cos®x

P
J| ex[secx + secx.tan x ]dx
dsec x = secx.tanx

dx

HENCE THE SUM IS

X '

[ e [f(x) + f(x)] dx
J

eX f(x) + ¢
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= (S secx + C

06.
jx.cosx.dx
P
s Is
= chosxdx - [ixJ cosxdx]dx
dx
-
= X.sin x - Jl.sinx dx
= x.sinx — (-cosx) + ¢
= X.sin X + cosx +
07.
(x.logx.dx
J
= (Iogx.x.dx
J
-
s I
= Iogx|xdx - [dlogxlxdx]dx
J dx J
= log x x2 — r1.x% dx
2 J X 2
= x_zlogx Ler dx
2 2
= x2 log x - X2+ c
2 4
08. [ 9x2 - 4 dx
= J[\(3X)z, 22 dx
= ixz—a2 - a2Iog X + xz—a2 +C
2 2
= 1[3xd(Bx)2-22 - 2%21og|3x + (3x)2-22
3102 2

AEFF OF X

X 9x% - 4 - 2 log

2 3
Q2. A ATTEMPT ANY 2 OUT OF 3
01. [ tan x dx
) sec + tan x
sin x
= [ cos X dx
4 1 + sin x
cos X cos X
=[ sin x x 1 - sin x dx
7 1+ sinx 1 - sin x
:J' sin X — sinzx dx
1- sinzx
:J' sin X — sinzxdx
cos?x
:J' [sinx - sin2x ]dx
cos?x cos?x
= J (sec x . tan x - tanzx) dx
= J' [(sec x .tan x - (seczx - 1)] dx
= J (sec x .tan x - sec’x + 1 dx
= secx — tanx + x ¢
r r
02. eX X+ 3 dx
Y, L(x + 4)?
= X x+4-1 dx
y L (x+4)?
= (e[ x+4 - 1 dx
y L (x +4)%  (x + 4)?
= { e 1 + -1 dx
J X+ 4 (x + 4)?
d 1 = -1
dx x + 4 (x + 4)2

3x +J 9x% - 4

+ C
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HENCE THE SUM IS

- Jr e [f(x) + f’(x)J dx

eX f(x) + ¢

= e 1 + c
X+ 4
= X+
X+ 4
[ x2 dx
’ \| x6 +2x3 + 3
putT x> =t
3x? . dx = dt
x? . dx = dt
3
THE SUM IS
1 [ 1 dt
370 | +2t+3
i[ 1 dt
37 e+ at+14+3-1
i[ 1 dt
37 (t+ 1)2 +2
1 [ 1 dt
3 (t + 1)2 + 22
1 log ‘t+\t2+a2 + c
3
1 log |t+1 +.[t+1)2+\/22 + C
3

1 log |t+1 +] t2+2t+3 ‘ + c

3
1 log [x*+1 +(xb+2x3+3 | +
3

C

Q2.

01.

ATTEMPT ANY 2 OUT OF 3

[ sec?x dx

J

sec?x — 3 tanx + 1

sec?x dx

1+ tan®x - 3 tanx + 1

sec?x dx

J

tanx — 3 tanx + 2

PUT tanx =1t
sec? x .dx = dt
THE SUM IS
J' 1 dt
t2 -3t +2
o) - %
2 4
1 dt
2 -3t + 9 + 2- 9
4 4
J' 1 dt
[t —_3]2+8—9
2 4
J' 1 dt
[t —_3]2—L
2 4
J' 1 dt
SEC
2 2
1 log|t-a + C
2a t+a
log|t -3-1]+c
1 2 2
21 t -3 +_1
2 2 2
log| 2t -3 -1 +
2t -3+ 1
log |2t-4| + C
2t - 2
log t-2| +c
t-1
log tanx-2| + ¢
tanx -1
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02.

03.

,
J x.tan 1x dx

= X" tan” “x
[ tant ?
= tan” "x. x dx
J
,
1 -1 = x2. tan~Ix
tan xedx - [_dtan xedx]dx —
dx 2
1 2 -1
= tan~x 12 - 1. x% dx = % tan~'x
2 1+x% 2
J
r 2 -1
= X“. tan “x
= x2. tan_lx -1 x2 dx ?
2 2] 1+ %2
’ . =
Jr x2 + 2 dx
(x2 + 4)(x% + 9)
SOLUTION
x> + 2 = A + B
X2+ D2 +9) x2+4 x2 +9
x2 =t (say)
t+2 = A + B
(t+ 4)(t+9) t+ 4 t+9
t+2 = A(t+9) + B(t+4)
Put t=-9
-9 +2 = B(-9 + 4)
-7 = B(-5) . B =7
5
Put t=-4
-4 + 2 = A(-4 +9)
-2 = A(5) A = -2
5
THEREFORE
-2 + 7
t+ 2 = 5
(t+4)(t+9) t+ 4 t+9
HENCE
- + 7
x2 + 2 = 5
(x2+4)(x2+9) X2 + 4 X2 + 9

BACK IN THE SUM

P
1] 1+x*-1.dx
2 1+ x2.

r
1 1 -1 dx
2 1+ %2

J

-1

1 [x - tan )ﬂ+ o
2
x + tan"lx + ¢
2 2
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Q3. A
o1.

-2 + 7

=J’ 5 5
x2 + 4 x2 +9

- + 7

= f 5
J x2 + 22 x% + 32

ATTEMPT ANY 2 OUT OF 3
3
= 3x + 4 dx (1)
3x+4 + 3] 7-x
0
a a
USING J f(x)dx = J f(a — x) dx
0 0
CHANGE ‘x’TO '3 — x'
3
= 33-x+4 dx

MU3-x+4 + Y7-3-%

3
= m dx
7-x + J7-34+x
0
3
= m dx
7-x + Ja+x
0
3
- 3[7-x dX eene (2)
37-x + A x+a4
0

dx

dx

21

21

21

21

(1) +(2)

3lx+4 + 3] 7-x dx
Ux+4 + 3 7-«x
0

OHLU
—
o
x

3/2
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02.

21

21

21

21

21

.
USING Jf(X) dx

WE CHANGE

WE CHANGE

n/3
1 dx
1 +ﬂ cot x
n/6
n/3
3[sinx dx
3[sinx + 3[ cosx
n/6

b b
=jf(a+b—x)dx
b

a
‘%' TO ‘n/6 + n/3 — x’
\xl TO ‘TC/Z _ XI

n/3
( 3 sin (=/12-x) dx

{| sin (n/2-x) + 3\| cos(n/2-x)

J
n/6

n/3
r 3

J CoSs X dx w (2)

3\| cos X + i|sin X
n/6

(1)+(2)
n/3
(i]sinx +3\]cosx dx
J 3\]sinx +3\lcosx

n/6

n/3

03.

{sin

1 dx

\E:IX—X2

1

\| 0 - (x2 - ax + a2/4) + a%/4

1 dx

\| a%/4 - (x - a/2)2

1 dx

\| (a/2)? - (x - a/2)?

a

=)

0

=)

0
sinl[Za—ﬂ - sinl[O—a]
a a
sin -1 a - sin _1[a]
(<) a
sin 11 sin 1 (-1)
sinfll + sin 11
2 sin -1 1
2. 1
2

dx
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Q3. B ATTEMPT ANY 2 OUT OF 3 (1) + (2)

n/2
01. 4 =
I = 1 dx I =J cos® + sino do
cos ® + sino
x +N 16 — x2
0 0
Put X = 4sin 0 when x = 4
dx = 4cos 0 sin 9 =1 nﬁz
do 0 =n/2 21=0Jld9
dx = 4cos 0 do
when x = 0
sin® =0 /2
_ 21 = [e]
06=0 0
n/2 20 = w/2-0
I = 1 4cos 0 de
asin 0 16 — 16sin20 21 = /2
0
I = n/4
n/2
I = 4cos 0 do
4sin 6 +\| 16(1- sinze) 02.
0
-
1= x2(2 - x)12 dx
n/2
0
I = 4cos 0 do
4sin 0 ~N 16 cos?0 a a
0 USING J f(x)dx = j f(a — x) dx
0 0
n/2
WE CHANGE *x' TO 2 - x’
I = 4cos 0 do
4sin 6 + 4cos 0
0 2
<
I = J (2 -x)% . x1/2  dx
n/2 0
e
I = cos 0 do ...... (1)
sin® + cos @ 2
<
0 I =J (4 - 4x + x%2). x172 dx
0
a a
USING J f(x)dx = J f(a — x) dx 5
<
0 0 I =J (4 x172 -4 x3/2 4+ x>/2)  dx
0
WE CHANGE ‘0’ TO ‘n/2 — 0
n/2 )
I = cos (n/2-0) de I = 4 %372 _ 4 45/2 4 y7/2
cos (n/2-0) + sin (n/2-0) 3 5 7
2 2 2 0
0
n/2 2
I = sin @ do e (2) I = | 8x32- 8x%2 + 2x7/?
sin® + cos o 3 5 7 X
0
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03.

I = 8232 8252 4 2 2772 1 = 1 + -1
3 5 7 (1 +t)(2 +1t) 1+t 2+t
BACK IN THE SUM
I =  82V2 - 8222 + 2 23\2
3 5 7 1
= { 1 - 1 dt
J 1+t 2+t
I = 16vV2 - 32V2 + 1642 0
3 5 7
1
= [Iog|1+t| - log |2+t|]
I = 16\/2[L—2_+1_] 0
3 5 7
1
= [Iog 1+t]
1 = 1672 35 - 42 + 15 2+t
105 0
= log 2 - (log 1
I = 162 8 3 2
105
I = 12842 2
105 = log 3 = log 4
1 3
2
2
r
cosx dx
(1 + sinx)(2 + sinx)
0
sinx = t x=0 ,t=sin0=0
cos x . dx = dt x=m, t=sin n=1
2 2
THE SUM IS
1
{ 1 dt
J (1 +t)(2+1)
0
1 = A + B
(1 +t)(2+1) 1+t 2+t
1 = A2 +1t) + Bl +1t)
Putt=-2
1 = B(1 - 2)
1 = B(-1)
-1 = B
Putt=-1
1 = AQ2-1)
1 = AQ1)
1 = A
HENCE
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