J.K.SHAH CLASSES

SYJC : 2016 — 17 MATHEMATICS & STATISTICS DATE : 11/7/2016
SOLUTION TO PAPER — 1 — SET 2
Q1. - Lim x12 _ 412
01. X =1 x-1
STEP 1
_ 12(1)12 -1
Lim  f(x)
Xx—> 1 = 12(1)11
= Lim x2 = 3x + 2 = 12
x— 1 x-1 STEP 2 :
= Lim (xA\Dx - 2) f(1) = k ... given
Xx— 1 X 1 Xx-1=0
STEP 3 :
= Lim X -2
x—> 1 Since f is continuous at x = 1
= 1-2 f(1) = Lim f(x) ;
x—>1
= -1
STEP 2 : k =12
f(1) = 3 ... given 03.
STEP 3 : SOLUTION :
STEP 1
f(1) = Lim f(x)
x—>1 Lim  f(x)
- f is discontinuous at x = 1 x—0
= Lim log (1 + 2x)
STEP 4 : E—
x—0 X
REMOVABLE DISCONTINUITY
= Lim 1 log (1 + 2x)
x—0 X
f can be made continuous at x = 1 by redefining it
as 1
2 .
f(x) = x"=-3x+2 ; x=1 y
x-1 = Lim log (1 + 2x)
= -1 ;o x =1 x—0
02.
12
SOLUTION 2x
) = Lim log (1 + 2x)
STEP 1 X—0
Lim  f(x)
x—1 = log e2
= Lim x'2 -1 _ Jloge
X -1 x -1




STEP 2 :
f(0) = 2 ... given
STEP 3 :
f(2) = Lim f(x)
x—0

. f is continuous at x = 0

= 25 ;o x=0
05.

SOLUTION

-1
y = tan “(cot2x)

-1
y = tan tan (n/2 - 2x)
y = m/2-2x

Differentiate wrt x

04.

SOLUTION :
STEP 1
Lim  f(x)
x—> 0
= Lim sin’5x
x—0 x2
= Lim sin5x 2
x—0 X
= Lim 5 (sin5x) 2
x—0 5x
= (5.1)°
= 25
STEP 2 :
f(o) = 5 ... given
STEP 3 :
f(0) = Lim f(x)
x—0
- f is discontinuous at x = 0
STEP 4 :

REMOVABLE DISCONTINUITY

f can be
as

f(x) =

made continuous at x = 0 by redefining it
sin25x ;o x=#=0
2
X

dy
dx

dy
dx

06.

= 0-2

]
|
N

SOLUTION

Taking

Log y

log on both sides

= log x . log (sin x)

Differentiating wrt x

1 ﬂ = log x d log (sin x) + log (sin x) . d log x
y dx dx d
1 dy = logx_1 _d sinx + log (sin x) .
y dx sin x dx
1 ﬂ = log x 1 . COS X + log (sin x)
y dx sin x X
1 dy = logx.cotx + log (sin x)
y dx X
dy = y[log X . cot x + log (sin X)J
dx X
dy = sin x log x [Iog X . cot x + log (sin x)
dx X
07.

SOLUTION

Put x = tan 0

X

]

1

X




1+ tanze

y = sin"?  sin 20
y = 20
y = 2tan” 1x
dy = 2
2
dx 1+ x
08.
SOLUTION
u = log (1 + xz)
Diff wrt x
2
du = 1 d (1 + x%)
dx 1+ x2. dx
du = 2X
dx 1 + x2.
v = cot x
dv = -1
2
dx 1+ x
Now
du
du= dx
dv dv.
dx
2X
- 2
= 1 + x.
-1
1 + xz.
= -2X
Q2A.
o1. SOLUTION :
STEP 1
Lim  f(x)
Xx—> 1
= Lim 3 - 2x+7
X —>1 x—-1

= Lim 3-d2x+7 3 +2x+7
X -1 x—-1 3+ 2x+7

= Lim 9 - (2x+7)
x> 1 x -1 3+ 2x+7
= Lim 9 - 2x -7
x> 1 x -1 3+\|2x+7
= Lim 2 — 2X
X > 1 x -1 3+ 2x+7
= Lim 2(1 - x)
X =1 Xx=-1 3+ 2x+7
= Lim -2(x 41)
x -1 xF1 3+ 2x+7 x-1=%0
= Lim -2
X > 1 3+ 2x+7
= Lim -2
X > 1 3+y2+7
= -2
3+3
- L
3
STEP 2 :
f(1)y = -13 ... given
STEP 3 :
f(1) = Lim f(x) ; f is continuous at x = 1
Xx—>1
02. SOLUTION :
STEP 1
Lim  f(x)
x—> 0
= Lim C0S3X — COS7X
x—0 x2
= Lim -2 sin 3x + 7x sin 3x - 7Xx
2 2
x—0

= Lim -2 sin 10x . sin - 4x




2 2
x—0 x2
= Lim -2 sin 5x . sin -2x
x—0 x2
= Lim 2 sin 5x . sin 2x
x—0 x2
= Lim 2 sin 5x sin 2x
x—0 X X
= Lim 2.5 sin 5x .2. sin 2x
x—0 5x 2X
= 2.5(1) . 2 (1)
= 20
STEP 2 :
f(0) = 10....... given
STEP 3 :
f(0) = Lim f(x)
x—0
- f is discontinuous at x = 0
STEP 4 :

REMOVABLE DISCONTINUITY

f can be made continuous at x = 0 by
redefining it as

f(x) = cos3x — cos7x ;
2
X
= 20 ;
03.
SOLUTION :
STEP 1
Lim  f(x)
x— 0

= Lim 125 -3%-4%+1
x— 0 Xsinx
= Lim (3.4 -3-4"+1

x— 0 XSsinx

x =0

= Lim 3¥4° -3 -4+ 1
x— 0 X.sinx
= Lim 3¥(4¥ - 1) -1(4°-1)
x— 0 Xsinx
= Lim (3*-1). 4 -1)
x— 0 xtanx
o . 2
Dividing Numerator & Denominator by x
x»O,x¢0,x2¢0
3*-1). 4 -1)
= Lim x2
x— 0 X . sin x
X
3¥-1. 4-1
= Lim X X
x— 0 sin x
X
= log 3 . log 4
1
= log 3 . log 4
STEP 2 :
Since the f is continuous at x = 0
f(0) = Lim f(x)
x —>0
f(0) = log3.log4
Q2B.
01.
SOLUTION :
STEP 1
Lim  f(x)
x—0+
= Lim x2 + a
x—0
= 02 + a = a
STEP 2




02.

Lim f(x)
Xx—0-
. 2
= Lim 2dx“+1 + b
x—0

202 +1 + b

= 2+Db
STEP 3
f(0) = 0’+a
= a
STEP 4

Since f is continuous at x = 0

Lim f(x) = Lim f(x) = f(0)
X—0- x—0+
2+b = a = a
2 +b = a (1)
STEP 5
f(1) = 2
12+a = 2 a =1
Sub in (1)
2 +b = 1 b = -1
SOLUTION :
STEP 1
Lim f(x)
x— 0
= Lim (e - 1)?
x— 0 x.log(1 + 3x)

Dividing Numerator & Denominator by x2

x»O,x:&O,xz:ﬁO

(e3x _ 1)2

= Lim x2
x— 0 x.log(1 + 3x)

2

X

o

03.

Lim X

x— 0 log(1l + 3x)
X
3 e3x -1 2
3x
= Lim 1
x—> 0 X
log(1 + 3x)
3 e3><_ 2
3x
= Lim 1N 3
x— 0 3x
log| (1 + 3x)
= (3.log e)2
3
log e
= 9
3.log e
= 3
STEP 2 :
f(0) = 10  ...... given
STEP 3 :
f(0) = Lim f(x)
x—0

- f is discontinuous at x = 0

STEP 4 :

REMOVABLE DISCONTINUITY

f can be made continuous at x = 0 by
redefining it as

flx) = (X-1)?% ; x=z0
x.log(1l + 3x)
= 3 ;o ox=0
SOLUTION :
STEP 1
Lim  f(x)
x— 0
= Lim e +e*-2
x— 0 CO0S2X — CO0S6X




Lim e

x— 0 — 2 sin  2x+6x . sin 2x-6Xx
2 2
X 2 X
(e”) + 1 - 2.e
= Lim e*
x— 0 - 2sin 8x .sin -4x
2 2
2
(ef-1)
= Lim e
x— 0 - 2sin 4x .sin  -2x
(e -1)°
= Lim e
x— 0 2 sin 4x . sin 2x

Dividing Numerator & Denominator by x2

x»O,x;tO,xZ::O

(ef-1)°
= Lim x2e*
x— 0 2 sin 4x . sin 2x
2
X .
(£242
= Lim X e*
x— 0 2 sin 4x . sin 2x
X. X
(14
= Lim X e*
x— 0 2 .4 sin 4x . 2 sin 2Xx
4x . 2X
- (log e)°
2.4.(1).2.(1)
= 1
16
STEP 2 :
f(fo) = 1
16
STEP 3 :

f(0) = Lim f(x)
x—0
- f is discontinuous at x = 0

STEP 4 :

REMOVABLE DISCONTINUITY

f can be made continuous at x = 0 by
redefining it as

flx) = e +e -2
cos2x —cosbx ; x =0
= 1
16 ;o x=0
Q3 A.
01.
SOLUTION :
x! = &

Taking log on both sides

y.logx = x.loge
y.logx = x
y = X
log x

Differentiating wrt x

dy = logx. dx - x. d logx
dx dx dx
(log x)°
dy = logx.1 - x.1
dx X
(log ><)2
dy = logx -1
dx (log x)2
02.
SOLUTION
y = tan”! X
1+ 20x2
-1
y = tan [ 5x — 4x ]
1 + 5x.4x
y = tan ! 5x - tan”!4x
dy = 1 . d (5x) - 1 . d (4x)
dx 1+ 25x° dx 1+ 16x% dx




03.

Q3.
o1.

dy = 5

- _ 4

dx 1+ 25x°

SOLUTION

y = tan~!
y = tan~?
y = tan~?
y = tan™?

ﬂ= 0+1
dx
dy = 1
dx
SOLUTION
3 3
X -y
x3+y3
x3—y3
x3+y3
x3—y3
x3—y3
x> — mx
x3(1— m)
x3 1-m
1+ m
3
y

1 + 16x°

(6 + Stanx
5

5 - 6tanx
L 5

(6 + tan x
5
1- 6tanx

cosec a

Differentiating wrt x

3y2 dy

dx

= 1-m.3x°
1+ m

dy = 1-m. x
dx 1+m vy
dy = y3 x2
dx x3 y2 from 1
&=y
dx X PROVED
02.
SOLUTION
X = 4t
1+ tz
x =2 2t
1+ t2
Put t =tan 6
X =2 2tan0
1+ tanze
X = 2sin 20 i (1)
diff wrt ‘0’
dx = 2cos 20 .d?20
do do
= 2c0s 20 .2
= 4 cos 20
y = 31-t>
1+ t?
Put t=tan 0o
y = 31-tan’e
1+ tanze
y = 3 cos 20 s (2)
diff wrt ‘0’
dy = 3. -sin 20 .d 26
de de
= -35sin20.2
= -6 sin 20
Now
dy
dy = 0
a  Tdx
do
dy = —6 sin 26
X 4 cos 20




dy = - _3 sin 26
dx 2 cos 20
3x
dy= - _2
dx 2y
3
03. _
y - XX + Xsmx
y = u + v
dy = du + dv ........(1)
dx dx dv
Now
X
u = X

Taking log on both sides

Logu = x.log x
DIFF WRT X
1 du= x _d log x + logxd x
u dx dx dx
1 du= x.1+ logx.1
u dx X
1 du= 1+1logx
u dx
du= u(1l+logx)
dx
du = x*(1+logx) .. (2)
dx

dy = - 9x
dx 4y
v = Xsin X
Taking log on both sides
Logy = sinx . log x
DIFF WRT X
1 dv= sinx.d logx +logx. d sinx
v odx dx dx
1 dv = sinx.1 + logx.cosx
v dx X
1 dv = sinx + cosx.logx
v dx X
dv = v _sinx + cosx.logx
dx X
dv = xS X [ sin X + cos X . log x] (3)
dx X
cont. Subs (2) & (3) in (1)

QU

dy =
dx

(1 +logx)+ xsmx[sinx +

cos x . log x
X




