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Important Questions - Continuity and Differentiability
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Section-A
1) Examine the continuity of the function f (x) = x2+5 at x=-1

1
2) Examinethecontinuityofthefunctionf(x):m, x ¢ R

1
3) Discuss the continuity of the function defined by f(x) =5 X +#0

1
4) Find the point of discontinuity if any for the function f(x)=——

5) Verify MVT for the following : f (x) = (x-1)%3,in [0, 2].
Section-B

6 a |lx o dy
) Ify=tan? T find—;

Dty = tana |2 na
Ify=tan l+c05x’fmddx

8) Ify = a*+x+x*+a?, find dy/dx
t2

dZart=2
1+t2’ﬁn =

9 _at _ a
)Ifx—m,yf

10) If & (x+1) =1, show that dy/dx = -e¥

11) 1> 4

) 3
= \(-\frac {1 {\sqrt {6 }}. then prove that 2
1-6x2 dx

= .
1+4x2 14923

y=tan

Section-C
12) B3, i x£0

1 .l is not continuous at x=0.

Show that the function f (x)= {

13) Check the continuity of the function f given by:
f(x)=2x+3 at x=1.
14) Discuss the continuity of the function f given by:
fx) = |xjat x=0.
15) Discuss the continuity of the function f defined by:
fix) =X +x? -1
Section-D

16) Find the value of 'a' for which the function 'f' defined as:

m
a sinE(er), x<0
f(X) A tan x-sin x

B
.\'3

x>0

is continuous at x=0.

17) Y

16,9 _ (24 )17 b _ %
If x 'y —(x +y) , prove that - = —

@
18) Find the value of iat 0= ;—[ifx = ae(sinf — cosO)and y = ae¥(sinf + coso)
Section-E
lg)F'dh lue of k, so that the functi L R =1
ind the value of k, so that the function f{x) = 4, if x<1 is continuous at x=1.
20)
o+l £0
Discuss the continuity of the following function at x=0: f (x) = f{x) = tan”'x *
0 , x=0

21) Discuss the continuity of the function f (x)=| x | +| x-1 | at x=1.
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Section-A

1) Hence, continuous at x =-1.

2) For x=-3 function is not defined. Hence, not continuous forx & R.

vre T[]
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3) Continuousatx=a(#0) € R.
4) Function is not defined for x=5. Hence discontinuous at x=5.
5) Not verified as function f (x) = (x - 1)%/3 is not differentiable at x=1[0,2].

Section-B

1+x

6) We have,y= tan.l\/E

Put x = cos26
= 20=cosx

= 0=1/2cosx

y=tan 1—cos20
1+cos26

(= cos26=2cos%h-1=1-2sin%)
y =tan(tan 6)
y=60=1/2cosx

1+ cosx

7) Given,y:tan_l\/ sinx

x

- x
y= tan_l 2sin5coss

0522
2cos 3

y=tan

9

y=tan

8) We have, y = a*+x@+x*+a?

Letv=x*

logv=xlogx

v 1

S Xttt logx
N

o vl + logx|

=x*(1+lodx)

dy _ dv

o = a'loga + ax” l+;+0

dy .
> d—; = a*loga + ax® ! +x*(1 + logx)
9) Wehave,x=_a at®

12?2

dx (1+t)2a—ar(2t)

2
de (1+7)
dx a+at®—2at*
- 2
dt (1+7)
= a—at®
(1+8)
and & (1+7)2at-a’’(21)
di (1+£%)?
dy 2at+2at> ~2ar’ 2at
2 a2 T 2
d (1+:%) (1+%)
dy 2at (1+2)?
. — = X —
dx  (1+42)? a—ar?
2at 2t
a—at® 1-7
dy =2(2)
al o, 14
=-4/3

10) On differentiating ¥ (x+1) =1
e¥+(x+1)e¥dy/dx =0

. dy
S+ —=

e 0

d

A

o = =
dx ¢



11) ~1 3x+2x

— = = 2
y=tan 1-3x2x
=tan ™ 13x + tan " '2x
dy 3 2
> _ b
de  149x3 1+4x2
Section-C
12) . o 3 _ _ _ . . . _ 3
lim, _, of(x) = lim,_, o(x" +3)=0+3=3f0)=1Thus lim,_, ofix) # fl0)Hence, f is not continuous at x=0.
13) lim, _, 4 fix) = lim,_, ;(2x+3) =2(1) +3 = 5f(1) =2(1) + 3 = 5.Thus  lim,_, f{x) = f(1)Hence, f is continuous at x=1. 3
14) —x,if x<0 :
By definition, fix) = x, if x>0
lim,_ (-fx) = lim _ ,-(=x)=0
lim,_, o+flx) = lim,_,4-(x) =0
Also, f0)=0
Thus ~ lim, _ (-flx) = lim,_, +Ax) = A0)
Hence, ’f, is continuous at x =0.
15) We haveifix)=x>+x>—1 3
Which is polynomial function
and Dr=R
Let chf
Then lim,_, fix) = lim _, (> +x*—1)
=c3+c2-1 =fle)
= f is continuous at x=-c.
But cis arbitrary.
Hence, fis continuous at each of its domains.
Section-D
s
18) lim, /) = lim, o-a sin5(x+ 1) 3
= lim,_ga sin3(0—h+1)
_ o - iz
=a szn2(070+ 1)=a sin3
=al=a
) . tan x—sin x
lim, _g0f00) = lim, o0 —————
li tan(0+h) —sin(0+h)
my, o (0+h)>
. tanh—sinh
llmhﬂo—]73
i M 1—cosh 1
my o h h2 Ccos h
. sinh 2sinh/2 1
llmhaO h my,_,o K Ccos h
i sinh/2\2 1
= M0 hi/2 cos 0
1 1 1
1 =(1)2= — —
=1y =3
Also f(0)= — , sing(O +1)=a sing =a(l)=a
For continuity, lim_ ,-fx) = lim__ o +Ax) = A0)a = ;=a
Hence, a= %
17) 3
4 17
We have x16y9 _ (XZJF)/) )
Taking logs.,
16,91 5 17 ] o (.2 6 9 dy 1 dy e v | 34 16 9x2+9y—17yd_y I (S AT
log(x™®y”) = log(x +y) 16logx + 9logy = 17laé(x +y) —t e l7xz+,v 2x + - il Tl e v ( ) e ; = y(9x Sy)
y|x +_v) x(x +y)
18) We have:x = aeﬁ(sinﬁ — cosb) y= aeﬁ(sinﬁ + cosb) 3
) . 0 . IS . ) . 6 . 9 dy  dyld)  2ac’cos)  cosd y ox
w0~ ae (cosO + sinb) + ae”(sinf — cosl) = 2ae smf)dg = ae’(cosO — sinb) + ae”(sinf + cosb) = 2ae cosﬁdx = 0 vudts  sinb cot@Hence, o cory = 1
Section-E
19) k=4 4
20) 0=0, true. Hence, continuous. 4

21) | x|, |x-1| are continuous function and sum is also continuous. 4



