BASIC CONCEPTS

j

Continuity and Discontix
point a of its domain if

hmf X), llmf (x), f(a)

X—a
A function f(x) is said to b

Properties of Continuous



e |

(if) —m% s .
v1—x
(iif) imn P -
dx Lo
-1
S t —_
(1) Efxco s 2
1
(v) —sec b=
.:t«,/xz—
-1
(vi) _LDSEC =l = —
Xy X =

5. Chain Rule: Chain rule is

if y is a function of x, then

6. Parametric Form: Someti
terms of another variable
form and t is called the pa



(iv) Limits at infinity: Thi
Procedure to solve thi

(a) Write the given e:
(b) Divide the nume:r

(c) Use the result lin
x—

(d) Simplity and get

MULTIPLE CHOICE Q

Choose and write the correct
1. The functionf: R - R

(a) continuous as well .
(b) not continuous but
(c) continuous but not

(d) neither continuous



10.

11.

12,

13.

The function f(x) = —

x (o
() exactly one point

(c) exactly three points

If f(x)=x" sin%, whei

continuous at x =0, 1s

(a) O |
The function f(x) = | x|
(a) continuous atx =0
(¢c) discontinuous at x -

A
The £ ti xX)=—
e function f(x) T

(a) discontinuous at on

(c) discontinuous at ex

The set of points wher:
(g R 1



22.

23.

24.

a0

If f(x)=x-3and g(x):
(@) f(x) +g(x) ‘

The set of points wher.

(@) R |
* coslx], x =
Let f(x) ={|-1’|'£Hl, 5
1s equal to
(a) 1 |
xlx -1,
Let f(x) = ]l[x (x=1),
(a) f(x)is continuous ex

(b) f(x) is not continuot
(c) f(x) is not differenti

i A e e I T e i [ S



32.

33.

34.

35.

The function f(x) = "

(@) is continuous.
(c) hasjump discontins

2
The function f(x) = ‘l y

(2) is continuous.
(c) hasjump discontin
8

The function f(x) =-

(a) is continuous.
(¢) hasjump discontin
If f(x) = |x|+]|x-2] th

(a) f(x)is continuous al

T [ A T R (5. S |



42,

43.

44.

45.

If f(x) = x”, then the val

1) £
ﬂn+ﬂ!+fm oL

is the ' derivative of f
(a) 1 |
If f(x), g(x), hi(x) are pol

fix)  gx)
F)=|f() gk |

S g |
() -1 |

The derivative of f(tan

(@) V2 t

If ¢ 1s inverse function

(@) sin (g(x)) |



54.

55.

56.

(¢c) differentiable at x =
(d) differentiable at x =

I.ﬂt_f(fr} = v — | x| then fl

(a) differentiable V x &
(b) continuous ¥V x € R
(¢) neither continuous

(d) discontinuous at x -
Lot )= { -1, —
et f(x)=
/ x* =1, (

then the number of po:

(a) at most one point |
Let f(x) be differentiab

f{“) () + F(y)
1-xy “Ja ]y

. f) 1
If 31_1}1}] . i then f(




62.

63.

64.

65,

Let f(x)= e vfxz’ + x°
(a) LHD atx =0 exists
(b) f(x) is differentiable
(¢c) RHD at x = 0 exists
(d) None of these

Number of points at w

(a) 2 |

sin 47 [7x]
7+x*

(a) continuous for all x

If f(x)=

(b) discontinuous at so
(c) f'(x) exists for all x

(d) f(x) exists but f/(x)

s1
The function f(xy)= J



70. Let flx) = [x]* + J{x}, s

part functions, then

(a) f(x)is continuous at

(b) f(x) is non different

(c) f(x)is discontinuou

(d) f(x)is conlinuous a1
71. Find the value of a 1f t]

(-1 X
fx)=1 a, %
X% X

(a) 3 |
72. If the function f(x) defi
#lug (1 +ax)-1
(%) =1 X
k

(@) a | |




(c) O

-

- d
80. If Y= x‘t fiﬂd }f -
dx”

(@) x* {(1 + logx )2 _ l?}

(c) O
dz ly ~
81. Find —, ifx=at", y
dx” g
-1
a |
(a) m—
82. Determine the value of
3
(@) 5 1
Answers
1. (¢) 2. (a)

7. (a) 8. (b)



(i) Will the slope vary

(a) Yes
(c) may or may no
Ay
(71ii]) Whatis — atx =
dx
(a) 2

(c) Function is not

(iv) When the x value 1

(@) 2x=5
() 1f the potter is tryi:
Why?

(@) Yes, because it:
(b) Yes, because it :
(¢c) No, because it
(d) No, because it

Sol. (i) Wehave, f{x) = |x



Option (c) is cc
(v) We have the funct

i .

It 15 not a continuc

Option (d) is cc

ASSERTION-REASON



mmmm— HINTS/S

1. We have,
) =-1x-11={

Atx =1
LHL = }Em'éf(‘_l h)—li

RHL= }EHI& f(l +h) = }]
A)=1-1=0
. LHL = RHL = 0)

Now, atx=1

d
ax et
LHD # RHD

. f{x) is not differentia

o i Erai e i i e e e er e

LHD =



f(x) =[sinx| is not ¢

. Option (b) is correct.

o 1
10. - f(x) = x° 511‘1(;) , Whe

Hence, value of the fun

.. Option (a) is correct.
2
12, flx) =——%

dx — x°
Hx) is discontinuous wl

Le, x(4=x%) =01ie., x(2

Hence f(x) is discontinu
.. Option (c) is correct.
13. f(x)=|x-3|cosx = g(x
h(x) = cos x is differenti
But ¢(x) = |x -3]| is dif]



o M, o H
dI_bEClan A

Now, derivative of tan .

.. Option (d) is correct.

o2

O . 37 _

7 f(x) x-3  3(x
g(x)

= Funchion 1S ¢

Hx)
.. Option (d) is correct.

24. . lim f(x)exists= li

x—0 .
= im0~ = i
= Jim s = fim

— Hm”—hl-l—nl-: | E



29. Given expression 1s

R X )

‘= {:H+Ey+m""""

Taking log on both side
log x =log /™~

Differentiating, w.r.t. x,
1 dy
x dx

+1 =

dy 1—x
dx  «x
. Option (¢) is correct.

.1
sin it x=£0

0, if x=20

—

32. f(x)=+

lim f(x) = lim sin ( 1_)

x—0 x—10

FEr: B



4?2.

43.

None of the options (a),
. Option (d) is correct
flx) = 2"

1, £
+ =.
O

_ i n " nn-1) " H(ﬁ
L L2
=(1+1)" =2" [By using
Hence option (c) is corr
f g |
FO=|f @ @
@) g h
where f(x), g(x), h(x) are

n W) =0=g"(x) =]

I ag &



2 . ‘
3x° cosxy —sinx

=16 -1 0
poopt

3x%  cos 2

= f(x)=]| 6 -1

pp

6x —sin x

= f'x)=16 -1
p P

6x -—-sinx - co

=6 -1 0

p P P

Similarly, f"(x) =

= Oy O~



56.

R

Rl
[}

Xty
1-xy

We have, /{ = fi

Since it is of the form t¢

Let fix)=Atan'x

i f(x) . A tar
1 — = |
x—0 X x—10 X
tan"'x 1
Ali =
— 1155 ~ 3

1

1
5 flx) = 3 tan~ x

=f{l)= é—tan_l (1) =é—

. Option (b) is correct.
ITHI = Iim fiyy= him



. Option (c) is correct.

62. f(x)= x? \/ >+ x7
Domain of f =
So, LHD at x =0 does n

. Oplion (¢) is correct.

1
6. jx= log | x|

f(x) is not defined for x

. f{x) is not continuous
. Optlion (D) is correct.
sin 47 |7

/+|x

64. We have f(x)=

We know that [n*x] is a

. An[n’x] is an integral



69.

N
[
L €, X
Given g(x)=1 _,,
8,
2x .
22 x <(]

g (x) =+

el
|—2e™, a0

TEHDD sty =0 ofDOY =



75.

dy (1 +10gx):~:1—:c((

dx (1+log x)*
. Oplion (a) is correct.
xY=y"'=ylogx=xlo

¥ WL,
l'l']f}gldr Y dx-i—l

X dy_(
:}’(lﬂglﬁy)d:r_ log

dy xlogy- N
dx J}Dglm—‘f X

=

. Option (D) is correct.

76. Let y=s/sin X +4/sin x4

= Y = \/Sin x +y should

ﬁry2=5inx+y:}y2_



