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Q.11f f(x)=2vand g(1)="—+1 then which of the

following can be a discontinuous function?
(A) flx) + glx) (B flx)-gx)

(€] fix)glx) Dy £ ()

Ans, Option (D) is correct. Hx)

¥

Explanation: Since f{.r) =2xand g {1} = ’% +1

are continuous functions, then by using

the algebra of continuous functions , the
functions fix) + g(x), fix) — gl=),  fix).g(x)
8(x)

are also continuous funchons but =— is
flx)
disconbinuous funchion at x = 0.
. . 4 -
Q. 2. The function f{x)= 1 H
dr -y

{A) discontinuous at onlv one point
(B) discontinuous at exactly two poinls
{C) discontinuous at exactly three points
(D) none of these

Ans. Option (C) is correct.

Explanation: Given that,

flx)=

then it is discontinuous if

d—x*
dx -t

= dx—x'=0

= x(4-x)=0

= x[2+ r}[l—x} =0

= x=0,-2,2

Thus, the given function is discontinuous

at exactly three points.

Q. 3. The function ([x} = cot v is discontinuous on the set

(A) Ir=nm:ne )

(B) {x=Z2um;mnec 2}

Q) Jlx ’—[Zrl-l-'l}%; i EZ}»

{1 ] T = M: Jre.'-i}

" 2

Ans, Option (A) is correct,
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Explanafion: Given that,

f{x) = cotx = ﬂ
sinx
It 15 discontinuous at
siny =10
= = nun, el

Thus, the given function is discontinuous at
{x=wun:nelr}

Lo T
[?.‘I.l‘ +1ifx S?
Q.4 1f flv)= - r 15 conbinuous at x =
‘sirl,l'+ N, b v e =
2
then
HIL
(Aym=1Lu=10 (B} ”;=?+1
HIn r
C) n= 5 (D) m=n =5

Ans. Option (C) is correct.
Explanation: Given that,

. T
mx+1 1Ex£E

fix)=
] . L
sinx+m, if x=—
7
. . . "
is continuous funckion at x = 5 then
LHL = RHL
= lim f(x)= Hm f(x)
n- =t
x—»; 3=

2

i1
= lim}f —h]—hmf[ +.';rJ
.||—|LI 2 2

Ilmm ——J: +1= hmsml +a’r]+n
I1mnr ——.'4 +l=limcosh+n
h=id 3 Ji—+ll
T
= il Fl=1+u
kz/
i
2

2| =

d S
= 7 = 25Ae™ + 258
d'x
= 25y
W2 3
Q.6. My =log, *_ then ﬁ equals
. | o J il
) 1 1
(A) - B) -,
X x
2 2
< - )y -
x” X

Ans, Option (D) is correct.

Explanation:
. (2
Given, W =rtos  —
I &

= y = 2log x -log ¢
= ¥=2log x -2
N g _ 2

dx x

ri"ll.l' —2.
= - = =

dx” x-

Q. 7. The set of points where the function [ given by

flvy=|20 ~1|sin v is differentiable is
(AR (B} R- ]l : }
(€) (0, ==
Ans. Option (B) is correct.
Ex;ﬂ'nnaﬁon: Given that,
flxy= |2x-1|sinx

(D) none of these

The function sin x is differentiable.

The [unclion | 2x =1] is differentiable, except

Zx=1=10

1

= x==
2

Thus, the given function is differentiable & - {%}
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5. 11y = Ae™ + Be™, then ¥ is equal Lo
! s eq

i
{A) 25y {B) Sy
{C) - 25y {D) 15y

Ans, Option (A) is correct.

Explanation:
¥ = Ae™ + Be™

Y _ 55
ix

The functions ¢ and|x| are continuous
functions for all real value of «.

Since ¢ is differentiable everywhere but | v | is
non-differentiable at x = 0.

Thus, the given functions f(x) = ¢ s continuous

everywhere bul not differentiable at x = 0.

Q.9. let fir)=|sinx|, then
{A) fis everywhere differentiable
{B) f is everywhere continuous but  not
differentiable al v = wm, w & 7.
{C) fis everywhere continuous but not differentiable
aty = {2n + l)g, ne 7.
(D) none of these =
Ans. Option (B) is correct.
Explanation: Given that,
f[.l"}=| sinx |
The functions |x| and sin x are continuous
function for all real value of x.
Thus, the function f(v)=|sinx| is continuous
function everywhere.
Now, | x| is non-difterentiable function at x = (.
Since f(x)=|sin x |is non-differentiable function

atsinxy =1
Thus, f is everywhere continuous but nntI

differentiable at x = nm, n = 7.

GRADE 12 | CHAPTER 5
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A

Q. 8. The funchion fix) = ¢ 15

{A) continuous evervwhere but not differentiable at

x=1U

{B) continuous and differentiable everywhere

{€C) not continuous at x =0
(D) none of these
Ans, Option (A} is correct,

Explanation: Given that,

flay =
Q.ILIf v= \fm then f:_u is equal to
dix
A COs X B T 0
A 5, ® 25,
) =in x sin x
© 12 B

Ans. Option (A) is correct.
Explanation: Given that,

Y =fsinx +1

=i =sinxs+y
Differentiaic with respect to x, we have

d
= 20 Y = cosx s i
Cdx dx
= (2y-1 }-{::i =cosx

B

dy _ cosx

£ =
dx 2y -1

Q. 12. Thederivative of cos '{2x* 1) wrt cos ' vis

-1
iAY 2 (B} —7——
21 —=x"
2 >
(€) . (D) 1-x

Ans, Option (A) is correct.
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142 d Explanation: Let
Q.10.1f v=log Vol then ™ is equal to
) L1+

" dr u=cos ' (2¢" -1)
3 i 4x
-'l‘l' -41' — =
A B 7
SR B a i-(2e-1)
1 17 du 4x
C D = —m—_—
© ®) s PPN Y e
Ans. Option (B) is correct. .
dx W=dxt 4+ At
Explanation: Given that, du 2
- N ———
1-x* ] dx [
y = lo
¥ 6 [ 1+x% )
( And, v=eos'x
= log(1-x*|-log(1+ x?). ’
=y =log| x) og{ \'} A
Ditferentiate with respect to x, we have dx  f1-x?
A _ A Moe(1-2)]-4[ 2! Thus, ™ =
i - g Llﬂg[l x ]] I Llog[l+x ]] u
—2x Ax .\
- -t e
1-+" 1+t Q.13.1f x = t"and v = + then ; ‘;' 1=
¢ \ )
L[1—x2)[1+r3) (A (B) 1
dx 3 3
5o (S = D 2
1-xt © ™
Explanation: Given that, Thus,
x=Fandy=+¢ dy 3 3
Then, & — 3 and ¥ = 3¢* deo 2t 2
dt dt [ dy _3
dx* 2
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ASSERTION AND REASON BASED MCQs (1 Mark each)

Directions: In the following questions, A statement —x, ifxr<(
. . Reason (Rj: |x|= .

of Asserlion (A) is followed by a statement of x afx 20

Reason (R). Mark the correct choice as. Ans. Option (A} is correct.

A)Both A and R are true and R is the correct
explanation of A

B) Both A and R are true bul R is NOT the correct |xl_{
explanation of A

21 Ais true but R is false

) Ais false and R is True

Explanation:
-x, ifx=<0
x, ifx=20"

This is the definition for modulus function and
hence true.

Hence R is true.

1. Assertion (A): |5 x| 15 continuous forall x e K. Since fis continuous at » = {1,
Reason (R): sin ¥ and | »| are continuous in R, lim f{x) = hm fix)= f{0)
)" 0"
s. Option (A) is correct. Hel y ) = ;
Explanation: sin x and | x| are continuous in R. LHL = lim fix)
hence R is true. =i
Consider the functions fix) = sin xand g(x) = |x| = lim k_‘ = lim k_‘ =k
both of which are continuous in R. N B N
goftx) = gifix)) = g(sin x) = |sinx |. —k =3ork=-3
Since fix) and gix) are continuous in R, gof{x] 15 szl pe
also continuous in R. E is the correct explanation of A.
Hence Ais true.
R is the correct explanation of A Q. 4. Conzider the funchion
i, J.1:+3.1'—1[) P
2. Assertion (A): fix) = lanx is conlinuous at v = - fixy = y—21 -~ 07
N B lk, ify=2
Reason (R): gx) = 2" is continuous at x = which 1s continuous at v = 2.
5. Option (DY is cogsect. Assertion (A): The value of kis 1.

_ Reason (R} fix) is continuous at x = a, if
Explanation: g(x} = " is a polynomial [unction, Tt
is continuous forall v 1

Hence K is true.

lim f{x) = fin).
T4
Ans. Option (D)) is correct.

Explanation:
fix) = tan’ x is not defined when x = prananion o .
’ fix) is continuous at x = a, if lim f(x} = fla).
b1 . Xt
Therefore fkajdoca not exist and hence fix) is -~ Ris true,

lim f(x) = f(2)=k
lim (x+5Hx -2} -k

, T
not conbinuous at x =

A s false. L P
. k=7
kv X
. . Pifx <) Hence A is false.
3. Consider the function f{x) = - «Tl

3L irez0 Q. 5. Assertion (A): |sin x| is conlinuous at x = 0,

which is continuous at x = (L Reason (R): |sin x| is differentiable at x = 0.

Assertion (A): The value of kis - 3. Ans, Option (C) is correct,
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Explanation; Since sin x and |x| are continuous
functions in K, |sin x| is continuous at x = (0,
Henee A is truce.

) =siny, ifx=0
|5mx =4 )
sin x, ifv=0
fl0y =|sin0] =0
LHD = f/07) = lim —3* =Y
x =il X
-
RHD = £(0*) = lim 2040
=l x

=1

Alx =0, LHD = RHD.
So flx) is not differentiable at x = 0.
Hence K 1s talse.

Q. 6. Assertion (A): fix) = [x] 15 not differentiable at = = 2.

Reason (R): fix) = [x] is not continuous at x = 2.

Ans, Option (A) is correct.

Explanation: f(x) = [x] is not continuous when »
is an integer.

So fix) is not continuous at x = 2. Henee Kis true.
A differentiable function is always continuous.
Since fix) = [x] 15 not conbinuous at x = 2, it is
also not differentiable at x = 2.

Hence A is brue.

R is the correct explanation of A.

Q. 7. Assertion (A): A continuous funchoen s always
differentiable.

Reason (Rj: A differentiable function is always
continuous.
Ans. Option (D) is correct.

Explanation: The function fix) is differentiable at
x = a, if it1s continuous at x = n and

LHD = EHD atx = a.
A differentiable function is always continuous.
Hence R is true.
A continuous funchion need net be always
differentiable.

For example, |x| is continuous at x = 0, but not
differentiable at x = 0.

Hence A is false.

Q. & Assertion (A): It y = sin! (Axy1-9x"), then
N A
FEN
Reason (i): sin {axy1 -9y = 3sin 1{2x)
Ans. Option (C) is correct.

Explanation:
put 3v =sinf or 8= sin" 3x
y = sin~ (61 —917 ) = sin ™! (sin 28)
=28
= 2sin"13x
iy f
dx  \1-95°
A is true. R is false.
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CASE-BASED MCQs

Attempt any four sub-parts from each question, Q. Lfoglay=___ :
P 3
Each sub-part carries 1 mark. (A) sinx (B) sin”x
{C) sin A« (D) 3sin x

I. Read the following text and answer the following Ans. Option (A} s carrect
s, s ct

questions on the basis of the same:

Ms. Remka of city school is teaching chain rule to Explana iy
her students with the help of a flow-chart fogln) = fglx
The chain rule savs that if b and g are functions and i 'fif}(xg}
Jixy = gihix)), then
Q.2.gofie) =
Flx) = (g(h(x) )" = g h(x]) 7 (x) (A} sin (B) sin’x
\/ (C) =in3x (D) 3sinx
- keep the inside by derivative Ans, Option (B) is correct.
- take derivative of the inside FExplanation:
of outside goftx) = giftx)
Let fix) = sin x and g{x) = ~ i{jil]
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Q.3 i(sin3 X} E ——
dx

(A) cos®x (B) 3sin xcos x
(C) 3sin’xcos x (D) —cos™x

Ans.

"

Option (C) is correct.
Explanation:
% (sin’x) = 3sin?x % (sinx)

: .2
= 3sin” x cosx

Q.4 ‘.isin a”
ax
(A) cos (x)
(C) 3+ sin ()

Ans. Option (D) is correct.

(B) —cos (+)

(D) 3x’cos (+7)

Explanation:

g (sinx3) = cosy’ L (x3)
dx dx

= 3x% cosx®
Q.5. i(sin 2r) aty == is
dx : 2
(A) 0 (B) 1
() 2 (D) -2

Ans. Option (D) is carrect.
Explanation:
d R d
—(sin 2x) = cos2x—(2x)
dx dx
= 2cos2x
rdr (sin2x) = 2cos2.% & =2C0sT
dx (=X 2

4
=2(-1)
=-2

I1. Read the following text and answer the following
questions on the basis of the same:

A potter made a mud vessel, where the shape of the
potis based on fix) = [x = 3| + |x = 2], where fix)
represents the height of the pot.

Q. 1. When x > 4 what will be the height in terms of x?
(A) x-2 (B) »-3
€2 5 (D) 5 2

Ans. Option (C) is correct.

Explanation: The given function can be written

as
5-2x, ifx<2
f)y=41, f2<x<3
2x -5, ifx=z3

Whenas > 4, f(x) = 2x-5

Q. 2. Will the slope vary with x value?

(A) Yes (B) No

(C) Can't say (D) In complete data
Ans. Option (A) is correct.

| Lxplanation:

[-2, if x<2
f{x)=40, if25x<3
I 12, ifx23
Q. 3. What is ﬁ'j atx =3
dx
(A)2
(B) -2
(C) Function is not differentiable
D) 1

Ans, Option (C) is correct.

Explanation: f(x) is not differentiable at x = 2 and
x=3;

Q. 4. When the value of x lies between (2, 3) then the
function 1s

(A) 2x -5 (B) 5-2x
©1 (D) 5
Ans. Option (C) is correct.
I Explanation: In (2, 3), fix) = 1 I

Q.5.1f the potter is lrying lo make a pol using the
function f{x) = [x], will he get a pot or not? Why?
(A) Yes, because it is a continuous function
(B) Yes, because it is not continuous
(C) No, because it is a continuous function
(D) No, because 1t 1s not continuous

Ans. Option (D) is correct.

Explanation: [x] is not continuous at integral
values of x.
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