JULY 1s* WEEK CLASS TEST 1 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

Dear student following is an Easy level [O @ O O O] test paper. Score of 18 Marks in 10 Minutes would be a
satisfactory performance. Questions 1-8(+3,-1) (Questions may have more than one option correct )

2n
If f(x) = lim (sin%] , then f(x) is discon-

Q.1
tinuous at x =
(A) 2n (B)2n+1
(C)n (D) None of these
sin2x + Asinx + Bcos x
Q.2 Iff(x) = e is continu-
ous at x = 0, then the values of A and B are
(A) _21 0 (B) 21 0
(©)-2,1 (D)2,-1
i
Q.3 Let f(x) = [x] sin [x n 1} where [ ] denotes
the greatest integer function. The points of
discontinuity of f(x) in the domain are-
(A)x D1 (ByxoI-{-1}
O xpol-{1} (D) None of these
Q.4 Which of the following functions are con-
tinuous on (0, 1)
1
(A) x - [x] (B) X
(C) (-1)™ (D) sin [x]
PASSAGE:

The continuity on an interval has a geometric in-
terpretation, namely, a function f defined on an
interval I is continuous on I if its graph has no
'holes' or 'jumps, f is said to have a removable

discontinuity at c if f(x) has a limit at c but !('[‘1
f(x) = f(c). If iM f(x) and JiM f(x) exist but
are not equal then cis called jump discontinuity. If

lim f(x) or lIM f(x) fail to exist then c is called

X o

infinite discontinuity.

(&)

Q.5

Q.6

Q.7

Q.8

Let f(x) = sgn xthenx =0

(A) Is a point of continuity

(B) Is a jump discontinuity

(C) Is a removable discontinuity
(D) Is an infinite discontinuity

x> +5 , x<2

10 , x=2
Let g(x) =

1+x3 , x>2

then x = 2 is-

(A) A point of continuity

(B) Is a removable discontinuity
(C) Is a jump discontinuity

(D) Is an infinite discontinuity

LletgxX)=x+7,x<-3;9(x)=|x-2|,-3
< Xx<-1;g(x)=x*-2x,-1 <x<3and
g(x) = 2x - 3, x > 3, then-

(A) x = = 1is a jump discontinuity

(B) x = 3is an infinite discontinuity

(C) x = - 3is a jump discontinuity

(D) x = = 1 is a removable discontinuity
1, X< -2
1
=X , —2<X<4
g(x) = |2
X , Xx=4
then

(A) g is a continuous function

(B) All the discontinuities are removable
discontinuities

(C) All the discontinuities are jump
(D) All the discontinuities are infinite.
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JULY 1s* WEEK CLASS TEST 1 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

Sol.1

Sol.2

SOLUTIONS

(B)

0, Ixi<1
lim 2n —
e 0T g, ixi=t

] X 2n
o f(x) = AITO (sin?)

0, <1

. TIX
sin—
2

1,

sinz‘:l
2

Thus f(x) is continuous for all x, except for

T
those values of x for which (5"‘7 = 1) i.e.

x is odd integer.
O x=(2n+ 1), wherex gl

LH.L = lim fx)=0 ... (1)
and f(2n+1)=1 ... (2)

O LH.L #f(2n+1)
or f(x) is discontinuous at x = (2n + 1))

(a)
As f(x) is continuous at x = 0,
f(0) = liMf(x) and both f(0) and M f(x)

are finite.

lim sin2x + Asinx + Bcos x
o f(0)= Xo0 3

As Denominator -, Oasx - O,

O Numerator should also . 0asx - O.
Which is possible only if (for f(0) to be finite).
sin 2(0) + Asin (0) + Bcos 0 = 0.

O B=0.

sin2x + Asinx

= 1Im
0 fo) = lim =

sinx 2cosx + A
X )(2

Sol.3

Sol.4

_ lim 2cosx + A
x-0 X2

Again we can see that Denominator —. 0 as

X - 0,

0 Numerator should also approach 0 as x

-~ 0 (for f(0) to be finite).

O 2+A=0 o A=-2

(B)

As greatest integer function is discontinuous

at integer points, f(x) is continuous for all

non-integer points.

Checking continuity at x = a (where a - I)

L.H.L. = Li% [a - h] sin [m]

T
O LH.L =(a-1)sin (] ...(1)

a

R.H.L.

limra + h]sin [n)
h-0 [a+1+h]

. T
a sin a+1l

From (1) and (2), L.H.L. # R.H.L.

O f(x) is discontinuous at x = a

O R.H.L

(i.e. at integral values of x)
So points of discontinuity arex 0 I n D.
(i.e. integers lying in the set of domain)
O xpOI-4-13}.

(All)
Forc O (0, 1), [c] = 0, so x - [X] = X,

x=[x] ~ %’ (-1) [x] =1 andsin [x] = O for

all x 0 (0, 1). Hence all the function in (A),
(B), (C), (D) are continuous functions on (0,
1)
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Sol.7 (C)

Sol.5 (B)
1, x>0 Jm,f(x) = M, 2 -2x =3,
= . . lim = lim x - 2| =
sgn x = 0, x=0 Jim f(x) = 1and im xom1- 1) = [Th X =21 =3
-1, x<0 )
SO )('er‘l f(x) exists and is equal to f(-1) = 3.
o =-1 Thus f is continuous at x = - 1.
Thus x = 0 is a jump discontinuity.
ML) = M 1x - 2] =5,
Sol.6 (B)
_ lim f(x) = _liMm x +7 =4,
Jimfx)=1+22=9; w3 T s
So x = - 3 is a jump discontinuity.

lim fx)=4+5=9

X -2-
Sol.8 (C)
lim i ; _
SO f(x) exists but is not equal to f(2) = : :
e 100 aualto2) Im gx) = M g0 = 2

10
Thus x = 2 is a removable discontinuity. so fis continuous at x = 4.
lim g(x) = 1 but X'lr]“z+g(x) =-1

X ——2-

so X = - 2 is a jump discontinuity and there
is no other discontinuity.
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