JUNE 5" WEEK CLASS TEST 3 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

Dear student following is a Moderate level [O O @ O Q] test paper. Score of 18 Marks in 15 Minutes would be a
satisfactory performance. Questions 1-9(+3,-1) (Questions may have more than one correct option)

Q.1  Number of points of discontinuity ofy = g(u) Q.5  The function f(x) = a[1 + x] + b[x - 1],
where [x] is the greatest integer function is

u> +u-2 x-1 (A)a+b=0 (B)a=b
(A) 3 (B) 1 (C) 2 (D) None (C)2a-b=0 (D) None
Q.6 Let f(x) be defined for all x > 0 and be con-
1 1
- - - T tinuous. Let f(x) satisfy f(x/y) = f(x) - f(y)
Q2 IFf(x) (x-1)(x-2) and g(x) x2 Then for all x, y and f(e) = 1. Then
oints of discontinuity of f(g(x)) are (A) f(1/2) -~ Oasx - «
P y of f(g(x)) (B) xf(x) -~ 0as x - 0
1 1 1 (C) f(x) is unbounded
(A) { 1,0, 1, E} (B) { 5oL 3} (D) f(x) = logx.
1 Q.7  Iffunction f(x) = max {x?, (x - 1)?, 2x(1 - x)},
(©) {0, 1} (D) {O, 1, —} 0 < x < 1. Then which of the following is true
V2 (A) f(x) is differentiable for all x
(B) f(x) is differentiable for all x expect at
Q.3 Iff(x)is continuousin [0, 2] and f(0) = f(2). one pomF .
Then the equation f(x) = f(x + 1) has (C) f(x) is differentiable for all x expect at
. two points
A)N I t 0,2 ! . :
EBg At??e;ii orr?: rclar;I[root]in [0, 1] (D) f(x) is not differentiable at more than
(C) At lest one real root in [0, 2] two points

(D) At least one real root in [1, 2] Q.8 f(x) and g(x) are continuous in [0, 1] and

differentiable in (0, 1) such that f(0) = 2,
g(0) = 0, f(1) = 6, g(1) = 2. Then in the
interval (0, 1) f'(x) = 2g'(x) holds for

(A) At least one value of x

(B) At most one value of x

Q.4 The function f(x) = 1 + |sin x| is
(A) continuous nowhere
(B) continuous everywhere
(C) not differentiable at x = 0

(D) not differentiable at an infinite number (C) more than one value of x
of points (D) None of these
Q.9 Match List I with List II
List1 ListII
I f(x) = (1 + 3x)¥%, (x#0) (a) Discontinuity of first find at x = 0
f(0) =e3
II. f(x) = —1+):(_1 , (x#0) (b) Discontinuity of second find at x =0
f(0)=1
III. f(x) = x + [x],x0OZ (c) Removable discontinuity atx =0
IV. f(x) = log x (d) Continuity atx =0
(A)I-d,II-c III-b,IV-a (B)I-d,II-c IlI-a,IV-b
(O)I-c II-d,III-a, IV-b (D)I-c II-d,III-b,IV-a
s e ———— S —————-
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JUNE 5" WEEK CLASS TEST 3 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

Sol.1

Sol.2

Sol.3

SOLUTIONS
Sol.4 (B, C, D)

(A)
. 1 .
The function u = f(x) = X_1s discontinuous
at the point x = 1.
The function

1 1
V=W =iy T we -

is discontinous atu =1, -2

1
O whenu=10 — =1 0 x=2
X -1
1 1
O whenu=-210 X_l——ZD X—E

Hence the composite function y = g(f(x)) is

- - 1
discontinuous at three point {1, 2, (-

(B)

1
0 f(g(x)) isdiscontinous atx = £1, x = £ —

and also at 0, since g(x) is discontinuous at
x = 0.

(B)

Let @(x) =f(x) - f(x + 1)

O ¢0)=f(0)-f(1)

and (1) = f(1) - f(2)

O ¢oO0)+o¢(l)=0

O @) and @(1) are of opposite sign.

O f(x) = f(x + 1) has at least one real root
in[0, 1]

Sol.5

The function is clearly continuous everywhere
i.e. (B). For if a is any real number, then

f(a) =1+ [sin a|
f(a + 0) = limii+|sin(a+h)[]
=1+ |sin a|
and f(a - 0) = limli+sin(a-h)|]

=1+ |sin a|
The function is not differentiable at x = nm.
n=0, £1, £2, ... as shown below: i.e. (c)
and (d).
f(lnm)=1+|sinnmn| =1+ 0] =1

1+|sin(nm+ h)|-1

Now Rf'(nm) = Ling h (h>0)
.__|xsinh]| . sinh
= lim = |lim—— =
h-0 h h-0 h

his small and > 0 and as suchsinh > 0] =1

m 1Hsin(nmt-h)|-1

and Lf'(nm) = Li ! h
= IimM = IimSlnh = -1
h-0 -h h-0 —h

Since Rf'(nm) # Lf'(nm), f(x) is not
differentiableatx =nmn,n =0, £1, £2, ...

At all other point f(x) is clearly differentiable.
For if a is any real number such that

nmt<a<(n+1)m.

(A)
Since for f(x) to be continous at any point,
L.H.L. should be equal to R.H.L.

0 lim f(x) = Iim+ f(x)
X1 X1
0 Linga[1+h+1]+b[1+h—1]

= lima[1 - h+ 1]+ b[1 -h - 1]

0 iMa[2 + h] + blh] = iM a[2 - h] + b[-h]
O a(2) +b(0) =a(1) + b(-1)

0 2a-a+b=0

0 a+b=0
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JUNE 5" WEEK CLASS TEST 3 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

Sol.6

Sol.7

Sol.8

(B, C, D)
Clearly f(x) = log x

X
[ Iog; =logx -logyandloge = 1]

0 (D) holds.

Since X':tOX|°9X =0
0 Lt xf(x) =
X -0

0 (B) holds.

f(x) =log - ®was x - ®
0 f(x)is unbounded
0 (C) holds.

1 1
fz =Iog§ =-log2#0

0O (A) does not hold.

Graph of f(x) is shown by dark lines. Graph

1 2
of f(x) has two sharp points at x= 3 and 3

O f(x) isn't differentiable at two points.

(A)

Apply cauchy's mean value theorem

f'(x)  f(b)-f(a)
g(x) ~ gb)-ga)

where x O (a, b); substituting the value

F(x)  6-2
g(x) ~ 2-0
0o f'(x)=2g9'(x) forx0O(0, 1)
For At least one value of x 00 (0, 1).

forx O (0, 1)

Sol.9 (B)

I Lt f(x) = Lt (@ +3x)Y*
x-0 X-0

13
— Lt ((1 + 3x)3"]
X-0
=e? = f(0)
O fis continuous at x = 0.

0O Iod

vi+x -1 Jy1+x +1

X '\/1+x+1

Lt f(x) —
11. L fx) = Lt

Lt 1+x-1 1
T x-0x(V1+x +1) =5 #f(0)=1
= e? = f(0)

O fis discontinuous at x = 0.
This is removable discontinuity II « ¢

111, Lt f(x) = Lt x+(x)
X-0- X -0-
=0+[0-]=-1
xEE+f(X) = XEB+X +Ix]
—0+[0+]=0
0 X':to f(X) does not exist.

O f(x) is discontinuous at x = 0.
This is discontinuity of the first kind
O IIIeoa

v, Lt f(x) = Lt logx = -
" x-0 x-0

O fis discontinuous at x = 0.
This is discontinuity of the second kind
o IV < b.
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