JULY 1* WEEK CLASS TEST5 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 )

Direction for Questions (1 - 3)

Let

and

x+a, if x<0
FOO=1x-1], if x=0
(x) = X+1, if x<0
g (x-1)2+b, if x>0

where 'a' and 'b' are non-negative numbers, then

Q.1

Q.2

Q.3

The composite function (gof)(x), is :

(A) 9(f(x)) =

(B) 9(f(x)) =

(C) 9(f(x)) =

x+a+1
(x+a-1)> +b

X2 +b
(x-2)%+b

x+a-1
(x+a-1)> +b
x> +b
(x+2)%> +b

x-a+1
(x-a+1)> +b

x> +b
(x-2)%+b

X+a+1

(D) g(f(x)) = 1(x+a-1)* +b

(x-2)* +b

I

I

I

X <-a
—as<x<0
O<sx<1

x=1

X <-a
-as<x<0
O<sx<1

1>x

X <-a
-as<x<0
O<sx<1

x=1

X<a
x=0
Xx<0

If (gof) (x) is continuous for all real x, then

the value of 'a' and 'b' are :
(B) _11 0

(A)1,0

23

(D) _11 R

If (gof) (x) is differentiable for all real x, then

the value of 'a' and 'b' are :
(B)-1,0

(A) 1,0

Direction for Questions (4 - 5)
f: R - R be a function defined as,

Let

1-x|
f(x) = { 0

[x|<1
[x]>1

(©) 2,3

(D) -1,R

and g(x) =f(x-1)+f(x+ 1),0xOR. Then

Q.4

Q.5

Q.6

Q.7

Q.8

The value of g(x) is :

o , X< -3
2+x , -3sx<-1
-X -1<x<0
A) g(x) = !
(A) 9(x) x , 0O<xs<1
2-x , 1ls<x<3
o , Xx>3
o , X< -2
2+Xx , -2<x<-1
-x , -1<x<0
(B) 9(x) = x , 0O<xs<1
2-X , 1l<x<2
o , X>2
0 , x=0
2+x , 0<x<1
-X , 1l<sx<2
(C)g(x) = x . 2<x<3 (D) None
2-x , 3<sx<4
0 , 4=<x

The function g(x) is continuous for, x 0
(A) R-{0111213I4} (B) R-{_zl_llolllz}
(OR (D) None of these

The function g(x) is differentiable for, x O
(A) R (B) R-{_zl_llolllz}
(C)R-{0,1,2,3,4} (D) None of these

3X
If f(x) = '
(x) {4 -X ,
(A) continuous atx =1
(B) differentiable atx = 1

(C) not differentiable at x = 1
(D) discontinuous at x =1

-1<x<1
X , then f(x) is
l<x<4

n
If f(x) = » &X', where a's are real con-
r=1

stant, then f(x) is

(A) continuous at x = 0 for all a,

(B) differentiable at x = 0 foralla, OR
(C) differentiable at x = 0 for all a
(D) None of these

= 0.

2k +1
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ANSWER KEY

Que. | 1 2 3 4 5 6 7 8
Ans. | A A A B C B |AC|AC
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JULY 1* WEEK CLASS TEST5 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

SOLUTIONS
Sol. (1-3)
1-(A),2-(A),3-(A) 0 , Xx+1<-1
Clearly, _ 1+(x+1) , -1<x+1<0
Also, f(x + 1) 1-(x+1) , O<x+1<1
x+a+1 , X<-a 0 , Xx+1>1
_J(x+a-1?+b , -as<x<0
9(f) = X% +b , O0=<x<1
(x-2P%+b , x=21 0, x<=2
FOf(x+ 1) = 2+x , -2<x<-1
© Tl x , -1<x<0
g(f(-a) ) =1 b=0 o , x>0
g(f(-a)")=1+b
Now g(x) = f(x = 1) + f(x + 1)
“\ — (2 _1)\2
Now, K@D =@-12
g(f(0)") =0 0 , x<-=2
: - T : 2+x , 2<xs-1
For this value of 'a' and 'b', g(f(x)) is
continuous. _ ] >, ~“1<x<0
x , O<x«<1
Xx+2 , x<-1 2-x , 1l<x=2
Now, g(f(x)) =4 x* , -1sx<1 o , X >2
(x-2)% , x=1

Clearly, at x = 0, g(f(x)) is differentiable.

Sol. (4-6)
4-(B),5-(C), 6-(B)
Given function f(x) can be rewritten as,

0 , x<-1
1+x , -1<x<0
f(x)=1-x , O0<x<1
o , x>1
0 , X-1<-1
1+(x-1) , -1<sx-1<0
0= =0 x-1) , 0<x-1<1
0 , x-1>1
0 , x<0
x , Osxs<l1
or f(x-1)= 2-X , 1<x<2
0O , x>2

It is easy to check that g(x) is continuous
for all x O R and non-differentiable at x = -2,

-1,0,1, 2.
Sol.7 (A, C)
y\
3
1
o 1 5%
Here
X -1<sx<1
f)={°> X
4-x , 1l<x<4

from the graph itis clear that it is continuous
for all x in [-1, 4) and not differentiable at x
=1.
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JULY 1*WEEK CLASS TEST 5 CONTINIUITY & DIFFERENTIABILITY MATHEMATICS (FRESHER)

Sol.8 (A, C)
We know that |x|, r =0, 1, 2, .... are all
continuous every where.

n
0 f(x)= z a,|x|" is every where continuous

r=1
Since, |x]|, |x]|3 |x]® .... are not
differentiable at x = 0
whereas |x]|?, |x]|%, ..... are every where

differentiable.

n

O f(x)= Zarlxlr is not differentiable at x

r=1
=0, ifanyoneofa,a, a, ..... is non-zero.
Thus, for f(x) to be differentiable at x = 0,
we must havea, =a,=a,.... =0
i.e., a,,,=0.
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