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ANSWER 1 (A)

f (4)=8 (Given)

_lim x*-16
X4 x-4
lim (x—4)(x+4)
X—>4 X—4

.
'm (x+4) ..[x—>4,x=4

X—>4
4+4=8
From (1) and (2),

f(x)=1(4)

. fis continuous at x = 4.

X—>4

(2 MARKS)
ANSWER 1 (B)

X+2
Let y=
y x> +1

Differentiating both sides with respect to x,
dy _ (x2+1)—(x+2)(2x)

dx (x+1)

X% +1-2x% —4x
(x2 +1)2

_ 1-4x—x?
(x2+1)2

(2 MARKS)
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ANSWER 1 (C)

Since sin x and 9 are continuous functions, sin x — 9 is continuous for all x e R.

Also,x* — 9 being polynomial function, is continuous for all real x.

.. f being the ratio of two continuous functions, is continuous except when its denominator

sinx—9=0.

Butsinx—9 =0 forany xe R, because —1<sinx<1 forall xeR.
(2 MARKS)

ANSWER 1 (D)
x=e? y=el
Differentiating x and y w.r.t. t, we get,
dx d/ 2 d
— = —(e” )=e".—(2t
& Tl )@
= e x2=2¢e*"

dy _ d & d

and e a(e )=e a(\/t_)
e\t

1
X —==—x
20t 2t

+ el

o 2

dy _
X

Cdx (dx/dt)  2e*

et B etz

N TSN
(2 MARKS)

ANSWER 1 (E)
f(0)=k (Given)

_lim log(1+3x)
X—0 5X

lim log(1+3x) y 3
x—>0 3X 5
_ 3 lim log(1+3x)
“5'x—>0  3x
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=20

{x—>0,3x—>0 and

lim log(1+t) :1}
t—0 t

3
" f ==
X—>0 (X) 5

Since f is continuous at x = 0,

[By (1) and (2)]

(2 MARKS)

ANSWER 1 (F)

X = xin%0, y = cos*0
Differentiating x and y w.r.t. 6, we get,

= = = (sin0)° =3 (sin 0)°, = (sin6)

=3sin’ 0 cos 0

and Z—Z = % (cos )3 = 3 (cos 0)? ~£ (cos 0)

=3 c0s® 0 (-sin 0) = — 3 cos® 0 sin O

_ —3co0s%0sinf

3 sin26 cos O

- 2]
=% - _coto.
sin6

(2 MARKS)

4|Page



ANSWER 2 (A)

lim cos3x—cosx
X—0 x?

. (3x+x} . (3x—x}
. =2sin .sIn
lim 2 2

X—0 x?

lim —2sin2x.sin x
Xx—0 NG

lim i i
_2.sm2x.smx 2
Xx—0 2X X

lim sin2x lim sinx

X—>0 2x x—0 x

—4(1)(1) .| x—0,2x — 0 and “mwzl
6 0

" f =4
X—0 (X)

Now, fis continuous at x = 0.

(3 MARKS)
ANSWER 2 (B)
X2 Jr(xy)g +y*=5
Differentiating both sides w.r.t. X, we get,
L d dy

2x+g(xy)2 .d—(xy)+2yd— =0

3 dy 3 dy
2x+—4/x IXx=Z+=—+yx1l|+2y—=2=0
2 y{ dx 2 y } ydx
3 dy 3 dy
o 2X —.x./ — . «/ 2y—==0
+2 Xde+2y o ydx

4x+3x\/ﬁ%+3y\/@+4y%=0
X X
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(3xﬁ+ 4y)% =—4x —3yﬁ
LY (3 + 4y ) R (4 3y

‘ d_y:—«/;(4«/§+3y\/§)
©dx ﬁ(3xﬁ+4ﬁ)

“Hlirak
y | 4y +3xx

ANSWER 2 (C)

Given fis continuous at x = 1.
f(1) f(x)

lim  1+coszx
x—>1 (1-x)’

XxX—1

Put (1— x):t SoX=1-t

as x—=>1t—-0

_ lim 1+cos[z(1-t)]
- 1) Ct0 t?
_ lim 1+cos(7z—xt)
Tt t?

_ lim 1-cosxt
t—>0 t?

_lim 1—cos;ti1+cosm
t—>0 1t 1+ cos 7t

(as t — 0;(1+cost) = O)

_lim  1-cos® zt
t—0 (1+cosxt)

_lim sin® it
t—0 (1+cosxt)

lim (sin 7t )’ 7’
= X —_—
t—0\ xt (

2
:1x”—
2

(3 MARKS)
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(3 MARKS)
ANSWER 2 (D)

x¥ =siny + 5x
s logxY =log (siny +5x) .. ylogx=log (siny + 5x)

Differentiating both sides w.r.t. x, we get,

L. 2 (siny+5x)

d ay _
y: E (10g X) * (|09 X) E B siny+5x dx

.'.yx%+(logx)3—z= cosyZ—z+5)

sin y+5x (

y dy cosy dy 5
So=+ (logx)— = - —+ =
X dx siny+5x dx siny+5x

cosy )dy _ 5 y
siny+5x X

" (logx —

dx  sin y+5x

(logx) (sin y+5x)—cos y] dy _ 5x—ysiny—5xy

sin y+5x dx x(sin y+5x)

. [(log x) (sin y + 5x) — cos y] Z—i’ _ 5x-Sxy-ysiny

X

L ay _ 5x(1-y)-ysiny
T dx  x[(logx) (siny+5x)—cosy]’

(3 MARKS)

ANSWER 3 (A)

lim ,
3 cos® X
T - . a2
X —> (Ej 1-sin®x

lim .,
1-sin“x

X —> (ZJ 1-sin®x
2
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lim (1—sin x)(1+sin x)

X —> (E] (1-sin x)(1+sm X +sin? x)

lim

_ 1+sinx
T - >
X—> E 1+sin x+Ssin” x

. x—>£,x¢Z .'.sinx;tsinf:l s1l-sinx#0
2 2 2

lim  (1+sinx)

=3

(1+ sin x +sin? x)

lim

x/z—*\/].-i-Sin X

o)
X—>| — COS” X
2

_ lim J2 —L+sinx y J2 + L+sinx
x—>% cos? X J2 +L+sinx

lim

2-1-sinXx

T xo (%) (1—sin2 x)(\/f+ M)

lim

1-sinx

T3] g (B - )

lim

1

xe(%) (1+sin x)(ﬁﬂ/m)

x—>£,x¢£:.sinx¢sin£:1 s1l-sinx#0
2 2 2
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(\/§+M)

lim  (1+sinx) x

=
omgfa

1 1 1

(2 eii) 2x22 a2

From (1) and (2),
lim f(x)=

. fis discontinuous at x = %

This discontinuity cannot be removed.

ANSWER 3 (B)

x) =e*’
. logx’ =loge*™”
. ylogx=(x-y)loge
. ylogx=x-y [ loge=1]
. y+ylogx=x = y(1+logx)=x

y = X
1+log x

(4 MARKS)
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Sy _df_ X
“dx  dx{1+logx

d d
(1+log x).&(x)—x&(ulog X)

(1+log x)2

(1+log x).l—x(0+)1(j

(1+log x)2

_ 1+ log x—1
(1+log x)2

log x
(1+log x)2

(4 MARKS)

ANSWER 3 (C)

2X
For x <0, f ( )=eax_l,a¢0

lim 22X—1Xg

XxX—0 2x a

2 lim ¢ -1
ax—>0 2x

lim e'—
:le... Xx—0,2x —> 0 and e -1
a t—>0

T a
Also, f( ):1

Now, f is continuous at x =0

For x>0,f(x)=w,b¢0

lim log(1+7x)
Xx—>0 bx
lim log(1+7x)

7
X_
X—>0 7X b

10| Page



li t
{x—>0,7x—>0 and 'm le}

t—>0 t

Hence,a=2and b =7.
(4 MARKS)

ANSWER 3 (D)

log (M) =k

X =yt = pxt + py?
Syt pyt = X o
S (@Q+pyt=(@-px

DR Eowic (A constant)
X 1+p

Differentiating both sides w.r.t. X, we get,

d
dx

(4 MARKS)
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Alternative Method :
log (""‘y“) — K

x4y

- log (x*—y*) —log (x* + y*) = k

Differentiating both sides w.r.t. x, we get,
— =t =y - o YY) =0

x4—y* dx x*+y* dx

(423 - 4y3 ) - 2 (4x® + 4y32) = 0

Tixt—yt dx x*+y*

4x3 4y3 dy 4x3 4y3 dy _

Txt—yt  xtoytdx  xt+y*  xttytdx

4y3 ay 4y3 dy _ 4x3 _ 4x3
Txt-ytdx  xt+ytdx xt-y*t xt+yt

3 1 1 ay 3 1 1
(et ) 0 ()
y xt—y* + xt+y*t/) dx xt—yt  xt4yt

3 [ x4+y4+x4_y4 ]d_y _ 3 [ x4+y4_x4+y4- ]
Y e omorryl ax (xt=y")(x*+y*)

. 4y® (2xh) Z—i’ = 4x° (2y")

. 8x'y? Z—z = 8x’y*

(4 MARKS)
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