JUNE 5" WEEK CLASS TEST 2 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

Dear student following is a Moderate level [O O @ O QO] test paper. Score of 18 Marks in 10 Minutes would be a
satisfactory performance. Questions 1-10(+3,-1) (Questions may have more than one correct option)

Q.1 Let f(x) = min {tanx, cotx}, O x O R, then

points of discontinuity of f(x) are

n
A noT (B)nm, n0O1l

(© n_n’ nol (D) None of these

Q.2

If f(x) be continuous function for all real val-
ues of x and satisfies; x> + {f(x) - 2}x +

2,3 -3-/3.f(x) =0,0x0R. Then find
the value of f(/3)
(A) 2(1 - J3)
©2-43

(B)2(1+ 3)
(D) None of these

- 1/x
f(x) = [ta”[z ¥ XD r X0 Eor what
k , x=0

value of k, f(x) is continuous at x =0 ?
(A) e (B) e? (C) 2e? (D) None

Q.3

x* -5x%2 +4
I(x-1D(x-2)] '

Q4 Letf(x) = =6 ,

=12 ,

Then f(x) is continuous on the set

(A)R (B)R-{1}

(C)R-{2} (D)R-{1, 2}
Q.5

The number of points at which the function

f(x) = is discontinuous is

1
log x|

(A)1 (B) 2 (©3

Q.6

Q.7

Q.8

Q.9

Q.10

If the function

X2 —(A+2)x +A

f(x) = , for x # 2
X-2
=2 ,forx =2
is continuous at x = 2, then A is
(A)O (B) 1 () -1 (D) None

Let f"(x) be continuous at x = 0 and f'(0) =

. 2f(x) = 3f(2x) + f(4x
4. Then value of )I(Iir(n) () )((2) ( )is

(C) 12

(A) 11 (B) 2 (D) None

Function f(x) = (sin2x)tan2 X is not defined

T T
atx = 7 If f(x) is continuous at x = 2 then

T
f(z] is equal to

(A)1 (B) 2 (C) Ve

(D) None

The value of f(0) so that the functions f(x)

2x —sin" 1 x ) . .
= —— -7 is continuous at each point
2X +tan ~ x

on its domain is

w2  ®: ©3 (-3

1
Given the function f(x) = 1-x)" The points

of discontinuity of the composite function, y
= f(f(f(x))) are at x =

(A)O (B)1 (C) 2 (D) -1
RolINO. .o
D A B C D
O 7 O O O O
O 8 O O O (@)
o 9 O O O O
10 O (@) O O
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JUNE 5" WEEK CLASS TEST 2 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

SOLUTIONS
Sol.1 (C)
4
! f
! i
| q .
| . .II.-
Lo 1. !
| M i
!
b/l =-al? L L ]
Thus the points of discontiniuty are £, :I:%[, Sol.4
. . nTt
0, .... which can be put in form of 5 noOlI.
Sol.2 (A)
As f(x) is continuous for x O R.
Lim f(x) = f(\/3
Thus, Lim (x) =f(v3)
2
x2 —-2x+243 -3
where f(x) = , X%
(0 o 3
2 — e
Lim f(x) = Lim X—=2X +2y3-3
X-+3 x-3 \/5 - X
_Lma—ﬁ—mﬁFm
T x-\3 (\/5 -X)
=2(1-3)
O f(y3)=2(1-3)
Sol.3 (B)
- 1/x
Here lim f(x) = lim {tan[—+x]}
! N x-0 4
Sol.5
lim fx) — lim [1+tanx |7/ fot
5 () = 3% | 1-tanx (17 form)
r 1/x
. 1+tanx
i = | 1+ ——=-1
. >I<IET(]J f) XIET(]J i [1—tanx H

lim (Ztanle
. ~o (1-tanx Jx
O limf(x) = e
lim (x)
21im —anx__
0 Ilng f(X) =e x-0 X (1-tanx) = @2
X -

Here f(x) is continuous at x = 0 when,
lim f(x) = f(0)
x-0

O k=e?

(D)

(x% - 1)(x> - 4)
) = T Dx-2)

Consider continuity at x = 1. Let us redefine
the functionforx <1, 1 <x <2

(x% - 1)(x> - 4)
(x-1)(x-2)

x<1,f(x)= =(x+ 1)(x+ 2)

(x% -1)(x* - 4)

x>1,f(x)= X -1 (x - 2) =—(x+1)(x+2)
LHL = LA-h+1HA-h+2)

- Lt@e-nE-h-s
R.H.L. = hEto_[1+h+1][1+h+2]

Lt -2+h)E+h) =g

At x =1, value = 0.

Since L # R therefore f(x) is not continuous
at x = 1. Similarly it can be shown that f(x)
is not continuous at x = 2.

Hence it is continuous on the set R - {1, 2}

©)

f(x) is not defined for log |[x| = 0or |x]| =1
or x = +1, —-1. Again by definition of log x,
f(x) is not defined for |x| = 0 or x = 0. Thus
we have in all three points of discontinuity.
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JUNE 5" WEEK CLASS TEST 2 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

Sol.6 (A)

Sol.9 (B)

For continuity, lim = value = 2 (given)

Lirrz1f(x) = % Apply L' Hospital's rule
X -

O Ilim= Lirrz1{2x—(A+2)} =2-A
X -

o 2-A=2
0o A=0
Sol.7 (C)
If f"(x) is continuous at x = 0, then

lim f"(0) = f"(0) i.e. Lt = value
or limf')=4 ... (1)

im @X) =
NowXAO(K )_

For continuity, lim = value

-
sin™* x
2- _
f(x) = lim x _2°1_1
x-0 _ tan'x 2+1 3
2+
X
By x =sing, Lt o . 1
yx= "e-0 sin®
imi Lt =1.
Similarly, 60 tan® 1

Sol.10 (A, B)

. 2f(x) - 3f(2x) +f(4x) (O
lim > (6)

x-0 X

forx =0

X0

o 2700 — 6f'(2x) + 4 (4%) ( 0 )

2X 0

L' Hospital

26" () = 12" (2x) + 16f"(4x)

X0

sol.8 (C)

2

(1-6+8)Ilimf"(0) =3.4=12

For continuity we know that Limit = Value

2

X-T1/4

0 f(g) = lim (sin2x)tan 2 [form (1%)]

1.
—tan”® 2x
lim (sin22x)2
X - T/4
. > L tan? 2x
lim (1—cos ZX)2
X-T/4
1.2
= 2
i > 1/c0522x 25|n X
lim (1—cos ZX)
X - T/4
el/2 .1 = \/E

The point x = 1 is clearly a point of
discontinutiy of the function

If x# 1, then

1
V) = 17001 = 1 5

1 x -1

T1-[1/3-01 7

Hence, the point x = 0 is a point of
discontinuity of the function v.
If x#0,x#1,then

w(x) = fIF{f(x)}]

(=) - (5

I S
S1-(x-1)/x =%

Hence w is clearly continuous everywhere,
Thus, the points of discontinuity of the
composite function f[f{f(x)}] are x = 0, x =
1.
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