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SOLUTION TO PAPER -1 - SET 1

Q1. f(1) = k ... given
01.
STEP 3 :
SOLUTION :
STEP 1 Since f is continuous at x = 1
Lim  f(x) f(1) = Lim f(x) ;
X—> 4 x—1
. 2 k = 12
= Lim X~ =16
Xx— 4 x -4
03.
= Lim X ANDK + 4) SOLUTION :
X—> 4 XX 4 Xx-4=0
STEP 1
= Lim X + 4
x— 4 Lim  f(x)
x— 0
= 4+4
2
— 8 = Lim 1+ 3 X
x—0 2
STEP 2 :
2 5
f(4) = 8 ... given = Lim|| 1+ z 5x
x—0 2
STEP 3 :
5
f(4) = Lim f(x) = e
x—4
- f is continuous at x = 4
STEP 2 :

02. )
SOLUTION : f(0) = e given
STEP 1

STEP 3 :
Lim  f(x)
x—>1 )
f(0) = Lim f(x)
= Lim xi2 -1 x=0
_ - f is discontinuous at x = 0
X —>1 X -1
= Lim x12 - 112 STEP 4 :
X —>1 x -1
REMOVABLE DISCONTINUITY
= 12(1)t2 1
_ 12(1)11 f can be made continuous at x = 0 by redefining
- it as
- 12 f(x) = 1+ 5x) ¥ ;o x=0
2
STEP 2 :

= e5 ;o x=0




06.

SOLUTION
04.
SOLUTION : Taking log on both sides
STEP 1
-1
Lim  f(x) Logy = sin "x . log x
x— 0
Differentiating wrt x
= Lim sin 9x 1 1
x—0 2% 1 dy = sin "x.dlogx + logx d sin "x
y dx dx dx
= Lim i sin 9x )
x—0 2 9x 1 dy = sin 'x. 1 + logx . 1
y dx X 1-x
= 9 ()
2
-1
1 dy = sin "X + log x
_ s - W : J1-4
STEP 2 : 1
dy = y/[ sin "x + log x
dx X N 1-x
f(0) = 1/2....... given
STEP 3 : sin~'x -1
dy = x sin "x + log x
dx X N 1-x
f(0) = Lim f(x)
x—0
. F is discontinuous at x = 0 07.
STEP 4 : Solution
REMOVABLE DISCONTINUITY Put x = sin 6
f can be made continuous at x = 0 by redefining y = sin! [3sin 6 - 4 sin36]
it as
f(x) = sin9x ;o x=0 y = sin™! sin 30
2x
= 92 ;o x=0 y = 36
_ . -1
05. y = 3sin " X
SOLUTION
dy = 3
y = tan_l(cot2x) dx 1-x
-1
y = tan tan (n/2 - 2x)
08.
y = n/2 - 2X
SOLUTION
Differentiate wrt x
dy - 0-2 u e4X + 5
dx
Diff wrt x
dy = -2 4x + 5
ax du = e _d(4x +5)

dx dx
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Q2.A

01.
SOLUTION :

STEP 1

Lim

4x + 5
e

4x + 5
(S

4x + 5
[S]

3.e3x

4x + 5 - 3x
e

x+5

f(x)

X—>1-

Lim
Xx—1

STEP 2

Lim

5x = 3

5(1) -3 =

f(x)

Xx—>1+

Lim
x—>1

x2+1

—-
N
+
—
|

2

02.

STEP 4

Lim f(x) = Lim f(x) = f(1)

x—>1-

Xx—>1+

f is continuous at x = 1

SOLUTION :

STEP 1

Lim
x— 0

= Lim

x—0

= Lim

x—0

= Lim

x—0

= Lim

x—0

= Lim

x—0

= Lim
x—0

= Lim
x—0

f(0) =

f(x)

C0s3X — cos7x

2
X

-2 sin 3x + 7x sin 3x - 7x
2 2

-2 sin 10x . sin - 4x

-2 sin 5x . sin -2x

2 sin 5x . sin 2x

2 sin 5x . sin 2x

2.5 sin 5x .2. sin 2x

5x 2X
2.5(1) . 2 (1)
20
10......... given
Lim f(x)

x—0

- f is discontinuous at x = 0




STEP 4 :

f(x) = 10°-5-2"+1 ; x=z0
REMOVABLE DISCONTINUITY >
X
f can be made continuous at x = 0 by
L = log 5. log 2 ;o x=0
redefining it as
f(x) = co0s3x — cos7x ;o x=0 Q2.B
2
X 01.
SOLUTION :
= 20 ; x=0
03. STEP 1
SOLUTION :
Lim  f(x)
STEP 1 x—0+
Lim  f(x) oy
x— 0 = Lim x"+ a
x—0
= Lim 100 -5 -2+ 1 ,
x— 0 x2 = 0’+a = a
STEP 2
= Lim (5.2) -5 -2+1
2
x— 0 X
Lim  f(x)
x—0-
= Lim 5X2% 5% 2"+ 1
2
x>0 X = Lim 2yxX*+1 + b
x—0
= Lim 5X2%-1)-1(2"-1)
x— 0 x° = 2 02 +1 + b
= 2+b
= Lim (5 -1). (2" -1)
2
x—> 0 X STEP 3
= Lim 5 -1. 2°-1 (o) = 02
x— 0 X X 0 = +a
= a
= log 5. log 2
STEP 4
STEP 2 :
Since f is continuous at x = 0
f(0) = log 10 ... given Lim f(x) = Lim f(x) = f(0)
x—0- x—>0+
STEP 3 :
2+b = a = a

f(0) = Lim f(x)
%50 2 +b = @ e (1)

. f is discontinuous at x = 0

STEP 5
STEP 4 :
f(1) = 2
REMOVABLE DISCONTINUITY
12+a = 2 . a =1
f can be made continuous at x = 0 by Sub in (1)

redefining it as
2 +b = 1 b = -1




02.

SOLUTION :

STEP 1

Lim
Xx— 0+

x—0

=Lim

x—0

=Lim

STEP 2

Lim
Xx— 0-

= Lim

x— 0

= Lim

x— 0

= Lim
x— 0

= Lim
x— 0

STEP 3

f(x)

f(x)

log (1 + 7x)
bx

1 log (1 + 7x)

bx
1

1 log (1 + 7x)

b

1
7X
1 log|(1 + 7x)

b
1 log e7
b
7 loge
b
i
b
1 given

7

STEP 4

Since f is continuous at x = 0

Lim f(x) = Lim f(x) = f(0)
x—0- x—0+

2 = 7 = 1

a )

03.
SOLUTION :
STEP 1
Lim f(x)
x— 0
= Lim x2
x— 0 e +e -2
= Lim x2
———
x— 0 e + 1 -2
X
e
= Lim x2
x— 0 (eX)2 + 1- 2.eX
X
e
= Lim x2
2
x— 0 (e - 1)
-
e
= Lim eX
X 2
x— 0 (e - 1)
_—
X
= Lim eX
x— 0 eX— 1 2
X
0
= e
- 2
(log e)
= 1
STEP 2

Since f is continuous at x = 0

f(0) = Lim f(x)
x—0
f(o) = 1




Q3. A

01. SOLUTION
7.9 16
X'yT = (X +y)
taking log on both sides
71logx + 9logy = 16 log (x +vY)
Differentiating wrt x
7 1 + 9 1 dy = 16 1 d(x+y)
X y dx X +y dx
7 + 9 dy = 16 [1+ dy]
X Ty Tdx X +y dx
7 + 9 dy = 16 + 16 dy
X y dx X +y X +y dx
e ey - - 7
y X +y dx X +y X
9x + 9y — 16y ﬂ = 16x — 7x = 7y
y.(x +y) dx x(x +y)
9x 7y dy = IxX X 7y
y.(x +V) dx x(X X Y)
dy =y
dx X
02.
SOLUTION
y = tan™? X
1+ 20x°
-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

dy = 5 - _4

dx 1+ 25x2 1+

16x°

03.

SOLUTION
y = tan”!
y = tan”!
y = tan™!
y = tan”!
y = tan”!
y = tan™!
y = tan™!
dy = 0 +
dx

dy = 2

dx

. 3
sin2x — cos2x
sin2x + cos2x

sin 2x )

. 3
sin2x — cos2x

sin2x + cos2x

sin 2x

sin2x  sin2x

sin2x  sin2x)

1—cot2x]

1 + cot 2x

-1
- tan

1

- tan” tan [_n

cot 2x

2

- ZX]




Q3B

01.

02.

SOLUTION
siny = x.sin(5 +vy)
X = sin y

sin (5 +vy)

Differentiating wrt vy

dx = sin(5+y) _dsiny - siny _d sin(5+y)
dy dy dy
sin’(5 + y)
dx = sin(5+vy). cosy - siny.cos(5+y) _d (5+y)
dy dy
sin’(5 + y)
dx = sin(5+y).cosy - cos(5+y).siny
dy sin2(5 +vy)
Now dy = _1
dx = sin(5+y-y) dx dx
- 2.
dy sin“(5 + y) dy
. .2
dx = sin 5 dy = sin"(5+y)
dy sin2(5 +vy) cont. dx sin 5
S
Solution y = cos 26 .(2)
X = 2t
1+ t2 diff wrt ‘0’
Put t=tan 6 d_y= -sin zeize
do do
X = 2 tan 6
1+ tanze = -sin 20 .2
X = sin 260 (1) = -2 sin 20
diff wrt ‘0’ Now
d
dx = cos20 . d2 oy - an
“do
= €0S 20 .2
dy = -2 sin 26
= 2.cos 20 dx 2 cos 20
y = 1-t2
1+t dy = —sin20
dx cos 20
Put t=tan 6
2 dy = - _X
= 1 —tan“6 - —_
y . dx Y
1 + tan“0




y = u + v ; where du = (sinx)" [x.cotx + log (sin x)J
dx
...... (2)
Taking log on both sides vV = X.sinXx
Differentiating wrt x
Logy = x.log (sin x)
dv = x. dsinx + sinx _d x
dx dx dx
Differentiating wrt x
dv = x.cos x + sinx v (3)
dx
1 du= x _d log(sinx)+ log(sinx) _d x
U dx dx dx
Hence
1 du= x _1 d sinx + log (sinx) .1 dy = (sinx)x [x.cot x + log (sin x) ]
u dx sin x dx dx
+ X.cos X + sin x
1 du= x 1 .cosx + log (sin x)
u dx sin x
1 du= x.cot x + log (sin x)
u dx
du = u [x.cot x + log (sin X)]
dx cont.




