Numeric Response Questions

Continuity and Differentiability

Q.1 If f(x) be a continuous function defined for 1 < x < 3, f(x) € Qvx € [1,3], f(2) = 10, then
find value of f(1.8) (where Q is a set of all rational numbers).

sin ¥xlog (1+3x)
. 2 ’ X i 0 . .
Q.2 If the function f(x) = { (tan~1 vx)*(e5V*-1) ,is continuous at x = 0 then find a.
a, x=0

Q.4 Find the value of p, for which f(x) = {sin (%) log, {1 + (’;—2)}, x # 0 is continuous at x = 0,

1—v2sin x

QSIff(x) = edx: =

a (X =

Vs
. . T
4 is continuous at X = " then find value of a.

SRR

2%-1

Q.6Iff(x):{m:_1ﬁx<oo,x¢0

k,x=0

is continueus everywhere, then k is equal to loge A then

find 4

2x—sin™1

Q.7 Find the value of f(0), so that the function f(x) = z is continuous at each point in its

2x+tan~1

domain.
1 b . . fi s
Q.8 Let f(x) = (sin x)n—2x,X # > If f(x) is continuous at x = 5 then find the value of f (5>

Q.9 Find the number of points at which function f(x) = |x — 0.5| + |x — 1| + tan x, does not have

a derivative in the interval (0,2)

ax+3, x=

~ _ 1s continuous and
x2+b, x<1

Q.10 Find the value of b such that the function f(x) = {

differentiable at x = 1

_f e* x<1. .. . b
QIlIff(x) = {a bx x>18 differentiable for x € R then find value of (a - ;).

Q.12 Find number of non-differentiable point for f (x) = min(sin x, cosx) is (if x € (0,4m)).

Q.13 Find the number of points where f(x) = ||x| — 1| is not differentiable.

Q.14 If the function g(x) = {k vx+1l, 0sx=<3 is differentiable, then find the value of k + m.
mx+2, 3<x<5

Q.15 Suppose Q(x) is differentiable at x = 1 and lim,,_, %p(l + h) = 5, then find f ' (1).
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ANSWER KEY

1. 10.00 2. 0.60 3.6.00 4. 4.00 5.0.25 6. 4.00 7.0.33
8. 1.00 9. 3.00 10. 4.00 11. 1.00 12. 4.00 13. 3.00 14. 2.00
15. 5.00
Hints & Solutions
1. - f(x) € Q =f(x) is constant function 1-+2sinx
f(2) =10 = as x—ﬁ;/4 T —4x
= f(1.8)=10 1
= a= —.
2 4
. |'sinx'3 log(l+3x) ( Jx Ax 3
2. lim . -
x>0 x!/3 3x Ltan_lx/; eV _15 2% —1
6. k = lln'(l)ﬁ
X—> aa
=1.1. ()21 %:% 2*+T
.. then function f is continuous at x = 0 if = ,1(133, " x(Wl+x+1)
a:% =2log2=1log4
. 2x-sin”'x 0
1. f(0)=lim— —
3. lim f(x)= lim iz sin2x2 © "0 2x+tan'x 0
x>0~ x-0" X
1
= & T sin2x? _ 2- > 1
=0 2 e s
2 x> 2
lim £ = lim X F2XFC_C_ ¢ 1+x2
x—0* x—0* 1-3x 1
Hence for f to be continuous ¢ = 6. 8. If function is continuous at x = n/2.
x _1\3 Ty _ .
4 tim— @D = 12 (log. 4)° / (Ej = lim j&)
x—0 X——

2
sin(x/p)loge[l + X?J
4* 13
X

lim
xeo(sin(x/p))(x] log(1 + (x> /3)) /3
x/p) Ap x2/3

= 12(loge 4)3
3p(loge 4)3 = 12(loge 4)3
p=4

5. (L' Hospital Rule)
For continuous value = limit
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1
= lin}c (sinx)®2x 1%
x>

. 1 (sin x—1); (9]
lim en—Zx 0

cos x—0
e 0-2

5 (by using L’ Hospital rule)
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9. We have, y = |x — a| is not differentiable at point of discontinuity in (0, 21) = 2
x=a so point of discontinuity in (0, 2n7n) = 2n
. . . ti
.. flx) is not differentiable at x =% andx=1 (continuous)

13. fx)= | I1x| 11

Also tan x is not differentiable at x = g Graph of f(x)
\
Hence f(x) is not differentiable at three 1y
points in (0, 2)
10. Since the function is continuous at x = 1,
we have
lim f(1 + A) = lim f(1 — h) = f(1)
h—0 h—0 >
Now, 1 0 1
limf(Q-h)=1lim[(1-h)2+b]=1+D
h—0 h—0
lim f (1 + A) = lim [a(1 + h) + 3] so f(x) is not differentiable at x =1, 0, 1
h—>0 h—0

=ag+3andf(1)=a+3

Hence,a+3=1+b,orb=a+2 14. Since function is differentiable at x = 3

it must be continuous at x = 3, also

Since the function is differentiable at x =1
’ f(3)=f(8+h
wehave [ (1Y)=7f(@1). @) _ f((3 _ h))
We obtain .
1 kv3+1=limm(B+h)+2
fran= llzin(l) " [Fa+h-A1)] b0
- 1 :l{irr(n)k\/3—h+1
. —>
= lim - [a( + A) + 3}~ (@ + 3)] 2k = 3m + 2 = 2k (D
=a Now differentiable at x = 3
f(9 = lim —[f (1= B — £ (1) rerh
(1Y) = lim — —h) -
h—0 (=h) f'(3-h)= %(k\/x +1)
1 .
= — A -h)2+b—(a+
’lll_rf(l) h {1 -A)*+b}—(a+3)] —k 1
1 \ 2Vx+1
= lim —[{1-2Ah+ A%+ b} - (1+b)
" Chy : atx=3 X
1 o o 4
= lim ——[h?-2h] =2
70 (=h) [ ] hence m = E
Therefore,a=2and b=a+2=4 K 44 @
=4m
11. As f(x) is differentiable at x = 1 Solving (1) and (2) we get
so it will be continuous also m= 3 k= 8
s0o a—b=e ... (D) 5 5
as f(x) is differentiable at x = 1 k+m= 2 + 8 9
so -b=e ... (2 m—g 5
from (1) and (2)
b=-e,a=0 -
15. (1) = lim 2D O
12 h—0 h
) f(x) is differentiable at x = 1
it is continuous at x = 1 also
P A - 1790 s (1) = lim f(x) =lim f(1+ h)
/ \ \ J N / 'l \‘\\ xh_)fl‘(l b h—0
L\ A\ " Y -1 + - —
II ‘\\ “ 'l ’, © Wzn “ “| w ]P_IR) h Pxe=0
4 A 4 L] -—
A = g £ -0 _
h—0 h
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