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LIMITS AND CONTINUITY-INTUITIVE APPROACH

LEARNING OBJECTIVES

After studying this chapter, you will be able to:

*
*
*

Know the concept of limits and continuity;
Understand the theoruems underlying limits and their applications; and

Know how to solve the problems relating to limits and continuity with the help of given
illustrations.

8.1 INTRODUCTION

Intuitively we call a quantity y a function of another quantity x if there is a rule (method
procedure) by which a unique value of y is associated with a corresponding value of x.

A function is defined to be rule that associates to any given number x a single number f(x)
to be read as function of x. f(x) does not mean f times x. It means given X, the rule f results
the number f(x).

Symbolically it may be written in the form y = f(x).

In any mathematical function y = f(x) we can assign values for x arbitrarily; consequently
x is the independent variable while the variable y is dependent upon the values of the
independent variable and hence dependent variable.

Example 1: Given the function f(x) = 2x + 3 show that f(2x) = 2 f(x) - 3.
Solution: LHS. f2x) =2 (2x) +3=4x+6-3=2(2x+3) -3

=2 f(x) - 3.
~ f(x+h)-f(x)
Example 2: If f(x) = ax* + b find —h
. f(x+h)-f(x) a(x+h)*+b-ax*-b a (x*+2xh+h’-x*) ha(2x+h)
Solution: = = =
h h h h

=a(2x + h)

Note: f (x) = | x—a | means f(x)=x-aforx>a

a—-xforxc<a.

x—aforx=a

Example 3: If f(x) = |x| + |x — 2| then redefine the function. Hence find f (3.5), f (- 2),
£(1.5).

Solution: Ifx>2 f(xX)=x+x-2=2x-2
Ifx<0 f(x)==-x-x+2=2-2x
fo<x<2. f(xX)=x-x+2=2

So the given function can be redefined as

B The Institute of Chartered Accountants of India

COMMON PROFICIENCY TEST



f(x) =2-2xforx<0

=2for0<x<2

=2x—-2forx>2
forx =35 f(x)=2385)-2=5 , f(35) =5
forx =-2 f(x)=2-2(-2)=6 f(-2) =6
forx =15 f(x)=2. f(15) =2

Note. Any function becomes undefined (i.e. mathematically cannot be evaluated) if
denominator is zero.

x+1
Example 4: If f(x) = 2 find £(0), f(1), f(- 1).

—-3x—4

x+1 1 -1 2 1 0
Solution: f(x) = m ~f(0) = Z:Z' f(1) = (_3)(2)—_5 f(-1) = 6 which is

undefined

i.e. it is undefined.

Example 5: If f(x) = x> — 5 evaluate f(3), f(—4), £(5) and f(1)
Solution: f(x) = x> - 5

f3)=32-5=9-5=4

f(4)=(-42-5=16-5=11

f(5)=5°-5=25-5=20

f(1)=1>*-5=1-5=-4

8.2 TYPES OF FUNCTIONS

Even and odd functions : If a function f(x) is such that f(—x) = f(x) then it is said to be an
even function of x.

Examples : f (x) = x>+ 2x*

f(x)=(=x)2+2(x)=x*+2x' = f(x)

Hence f(x) = x2+ 2x*is an even function.
On the other hand if f(x) = — f(x) then f(x) is said to be an odd function.
Examples : f (x) = 5x+ 6x°

f (-x) =5(-x ) + 6(-x )® = -5bx - 6x° = -(bx + 6x°)

Hence 5x + 6x%is an odd function.

Periodic functions: A function f (x) in which the range of the independent variable can be
separated into equal sub intervals such that the graph of the function is the same in each
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LIMITS AND CONTINUITY-INTUITIVE APPROACH

part then it is periodic function. Symbolically if f(x + p) = f(x) for all x, then p is the period
of f(x).

Inverse function: If y = f(x) defined in an interval (a, b) is a function such that we express
x as a function of y, say x = g(y) then g(y) is called the inverse of f(x)

X+3 3-9y

5
Example: i) if Y=T+9, then X:2y—-5 is the inverse of the first function.

ii) x=§/§ is the inverse function of y=x°.

Composite Function: If y = f(x) and x = g(u) then y = f {g(u)} is called the function of a
function or a composite function.

, 1+x X, +X,
Example : If a function f(x) = log Tx prove that f(x,) + f(x,) = f 1+x,x,
1+x, 1+x,

Solution :  f(x)+f(x,) = log 1 log Tex.
1 2

1+x, y 1+x,
= log 1-x,  1-x,
14 X%
1+ x; + X, + XX, lo 14+x:%, _g| XitXs
=log 1-x; =X, + X;X, =08 12X B 1+x,X, | - Hence the result is proved
14x;X,
Exercise 8(A)
Choose the most appropriate option (a) (b) (c) or (d)
1. Given the function f(x) = x> - 5, f(\/g )is equal to
a)0 b) 5 c) 10 d) none of these
5%+1
2. If f(x)= —— then f(x) is
5%-1
a) an even function b) an odd function
c) a composite function d) none of these
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3. If g(x) =3 - x* then g(x) is

a) an odd function b) a periodic function

¢) an even function d) none of these
4. 1f fx)= 9Cp) | prixg) then f(p) + f(q) is equal to

(q-p)  (p-9)

a)p +q b) f(pq) ofl(p-q d) none of these
5. If f(x) = 2x> — 5x + 4 then 2f(x) = f(2x) for

a) x=1 b)yx=-1 ox==1 d) none of these
6. If f(x) = logx (x > 0) then f(p) + f(q) +f(r) is

a) f(pqr) b) f(p)f(q)f(r) c) f(1/pqr) d) none of these
7. If f(x) = 2x* — 5x +2 then the value of w is

a) 11 - 2h b) 11 + 2h c)2h - 11 d) none of these
8. If y=h(x)= PX 9 then x is equal to

qx-p

a) h(1/y) b) h (-y) c) h(y) d) none of these
9. If f(x) = x> — x then f( h+1) is equal to

a) f(h) b) f(-h) c) f(<h + 1) d) none of these
10. If f(X)=1;X then f (f(1/x)) is equal to

1+x
a) 1/x b) x c) -1/x d) none of these

8.3 CONCEPT OF LIMIT

I) We consider a function f(x) = 2x. If x is a number approaching to the number 2 then f(x) is
a number approaching to the value 2 x 2 = 4.

The following table shows f(x) for different values of x approaching 2

X f(x)
1.90 3.8
1.99 3.98
1.999 3.998
1.9999 3.9998
2 4
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Here x approaches 2 from values of x<2 and for x being very close to 2 f(x) is very close to
4. This situation is defined as left-hand limit of f(x) as x approaches 2 and is written as lim
f(x) =4asx—2 -

Next
X f(x)
2.0001 4.0002
2.001 4.002
2.01 4.02
2.0 4

Here x approaches 2 from values of x greater than 2 and for x being very close to 2 f(x) is
very close to 4. This situation is defined as right-hand limit of f(x) as x approaches 2 and
is written as lim f(x) =4 as x —2 +

So we write

i 00 = i £ =4
Thus lim f(x) is said to exist when both left-hand and right-hand limits exists and they

are equal. We write as

Jim f()= lim f(x)= lim f(x)

Thus, if lim f (a+h) = lim f (a-h) , (h>o0)
h-o h-o

then lim f(x) exists
x—>a

We now consider a function defined by

2x-2  for x<0
fx)=y 1 for x=0
2x+2 for x>0
We calculate limit of f(x) as x tend to zero. At x = 0, f(x) = 1 (given). If x tends to zero from

left-hand side for the value of x<0, f(x) is approaching (2x0) -2 = -2 which is defined as
left-hand limit of f(x) as x— 0 -. We can write it as

lim =-2
x—0—
Similarly if x approaches zero from right-hand side for values of x>0, f(x) is approaching
2 x 0 + 2 = 2. We can write this as lim f(x) = 2.

x—0+
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In this case both left-hand limit and right-hand exist, but they are not equal. So we may

conclude that lgf(} f(x) does not exist.

8.4 USEFUL RULES (THEOREMS) ON LIMITS

Let lim f(x) = ¢ and lim g(x) = m

X—a

where ¢/ and m are finite quantities

i)  lm {f(x) + gx)} = Hm f(x) + lim gX) =¢ +m

xX—a a X—a

That is limit of the sum of two functions is equal to the sum of their limits.
ii) lxlg} {f(x) —g(x)} = lxlil;l f(x) — lg[} g(x) = (-m

That is limit of the difference of two functions is equal to difference of their limits.
iii) lxlg} {f(x) . g(x)} = lxlg} f(x) . lg[} g(x) = fm

That is limit of the product of two functions is equal to the product of their limits.
iv) lim (£9/g()) = {lim )/ {lim g(x)} = £/m.if m # 0

That is limit of the quotient of two functions is equal to the quotient of their limits.

v) limc = c where c is a constant

X—a

That is limit of a constant is the constant.

vi) lim cf(x) = clim f(x)

X—a X—a

viiy lim F{f(x)} = Filim £(x)} = F()

I i L 2 lim L e (h>0)
x>0+ x k0 |
o1 1

lim —=1lim— — —oo (h>0)

x—0- x h—0 —

o is a very-very large number called infinity

Thus lim— does not exist.
x—0 X
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Example 1: Evaluate: (i) lim (3x +9); (i1) lim (iii) lim
x=2 =5 x—1 Yoo X —q

Solution: (i)  lim(3x+9)=32+9=(6+9)=15

i lim L L L
11 - =
(i) =5x—1 5-1 4
li d ist, si li ! -+ d li L -
m — oo an m ——- - oo
(iii) Jgr;x_a oes not exist, since , 1M X-a X8 X-a
x2—5x+6

Example 2: Evaluate lim
x—2  x-2

Solution: At x = 2 the function becomes undefined as 2-2 = 0 and division by zero is not
mathematically defined.

So 11321{38—5x+6/(x—2)}:113{(x—2)(x—3)/(x—2)}:11321(x—3) (- x2#0)

= 23=-1
Example 3: Evaluate lim 2 42571
xample 3: Evaluate =
x—2 /x2 )
2 lim (x2 +2x—1) lim x2 + lim 2x—1

x“+2x—-1 x50

. 2 x—2
Solution: lim = =1=
=2 x2 40 lim \x2 42 [ lim x2 42
xXx—2 xXx—2

@2 +2x2-1_ 7

et R
8.5 SOME IMPORTANT LIMITS

We now state some important limits

a) lim @:1

x—0 X

X

by lim2=

=0 X

=log.a (a>0)
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x—0 X
1) .
4 lim|1+=| =e or [ I g
X—X X x—0 X
e) lim X8 _ha!
x—a X-a
. (1+x)"-1
f) hm&:n
x—0 X
(A) The number e called exponential number is given by e = 2.718281828 —— = 2.7183. This

number e is one of the useful constants in mathematics.

(B) In calculus all logarithms are taken with respect to base ‘e’ that is log x=log _ x.

ILLUSTRATIVE EXAMPLES

. X*-6x+9 X* —6x+9 ,
Example 1: Evaluate: im ———,  where f(x) = ——————. Also find f (3)
=3 x-3 x—3
Solution: At x = 3 the function is undefined as division by zero is meaningless. While taking
the limit as x — 3, the function is defined near the number 3 because when x — 3, x
cannot be exactly equal to 3 i.e. x — 3 # 0 and consequently division by x — 3 is

permissible.
. X2-6x+9 . (x3)7 . 0

Now lim ——— =1lim (x-3) =lim (x-3) =3-3 =0. {(3) = — is undefined
x—3 x-3 x—=3  X- x—3 0

The reader may compute the left-hand and the right-hand limits as an exercise.
Example 2: A function is defined as follows:
f(X)={

-3x  when x<0
2x  whenx>0

Test the existence of 1M f(x).

Solution: For x approaching 0 from the left x < 0.
Left-hand limit = }(13)1 f(x) = 11{%1 (-3x)=0
When x approaches 0 from the right x > 0
Right-hand limit = lim f(x) = lim 2x =0

x—0+ X —0+

Since L.H. limit = R.H. Limit, the limit exists. Thus, }g% f(x) = 0.
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Example 3: Does lim exist ?
X—>7r —
. .1 .1
Solution: lim — =— 00 and llm — =+ o0 ;
x—=7m+0 gr-X x—m-0 gr-X

|im(ij—|im Y im [ihj N
R'H'L' =z \ T — X h—0 7'[_(7'[4_)() h—=0 (—

Since the limits are unequal the limit does not exist.

. ( 1 j . 1 . (1)
RHL = Jlim |[——|=lim |————|=lim |—|—>+e
X7\ 7-x) hov#-(7-h] h-0o \h

E le 4 lim x2+4x+3
Xxampile 4: . .
P x—3 x2 +6X+9

X2 +4x+3 X2 +3x+x+3 X (x+3)+1(x+3)  (x+3) (x+1) _x+1

Solution: = = =
x2 +6x+9 (x+3)2 (x+3)2 (x+3) x+3

Example 5: Find the following limits:

; lim Vx- 3 oy lim —X+h-\/; ;
(i) O 9 ’ (i) ;1M h ifh>0
Solution:
Jx-3 Jx-3 1 oWxSB g 1
(1) R llm = 111)19 \/’ =
X9  (Kx#3) (x3) o3’ X=9 x9  XTTNXH 6
Vx+h \/7 x+h-x 1 [x+h -/x lim L

) T Th ) bk Ty T e J: X
1 1 1

= lim Jxth+ lim Jx  Jx+vx 2 Jx.
h—0 h—0

3x+|x|

Example 6: Find x1—>0 7x-5|x|

Solution: Right-hand limit = lim 3X+—|X| im X lim 2=2
x—0+ 7x—5|x| x—0+ 7x—5x X—>0+
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3X+|X| = lim > _ lim L

L f_h 1. . . - - - = *
eft-hand limit Xlgrb_ 7x5x| X —0- 7x-5(x) x—=0- 6 6

Since Right-hand limit # Left-hand limit the limit does not exist.

X _ =X
Example 7: Evaluate lim
x—0 x
X _ =X X -X X -X
- -1)-(e "-1 -1 -1
Solution: lim < — fim &€y €y & g
x—0  x x—0 X x—=0 x x=0 x
9\¥
Example 8: Find xh—l>no< [H;] . (Form 1%)
. x X
Solution: It may be noted that 9 approaches o as x approaches oo . ie. M 9 -
x/9 ?
X . 1
fim |14 7] = x| 7
9

V4

1) ?
={ lim [1+—] ] —
Z— O 7z

9
V4
. 1
Substituting x/9 = z the above expression takes the form Zh_f%({[l'*‘—] }

. 2x+1 =)
Example 9: Evaluate: Xlggo 3 . Form —
x7+1 oo

Solution: As x approaches oo 2x + 1 and x* + 1 both approach < and therefore the given

00
function takes the form o which is indeterminate. Therefore instead of evaluating directly let

us try for suitable algebraic transformation so that the indeterminate form is avoided.

2 1 . 2 1 ) 2 . 1
2t 3 W |2t s lim o lim oy
1 1 '
XTeo I+ lim 1+i lim 1+ lim — 0 1
X X—00 X3 X—00 X—00 X3
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2 5,2 . ,2 2
Example 10: Findlim 17+27+3 J; .......... +X
X
. li 12+22+32+ .......... +X
Solution: lim 3
+1)(2x+1)] 1 1 1
lim XOFDGAD] 1, [1+—] 2+—]
X—00 6x° 6 X—00 X X
:lX]_XZ:l_
6 3
E 1 Iim[ ! + 2 + 3 +- 0 ]
11: .......................
xampie o= (1n? 1% 1-n? 1-n?
. 1 2 3
Solution : = lim [ 5t Ty T Ty s + nz
== {1-n 1-n 1-n 1-n
= L'_}rﬂ I (1+243 ........... +n)
lim 1 y n(n+1)
T o= 1p? 2
lim 1 y n(n+1)
~ o= 1n? 2
= 1 lim -2
e 1-n

N |-

1
lim |1
X—eo | — =

Tiim L _1 (1) = [1]
2 = 01 2

Exercise 8 (B)
Choose the most appropriate option (a) (b) (c) or (d)

1. lin('} f (x) when f(x) = 6 is
a) 6 b) 0 c)1/6

d) none of these
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2. lim (3x +2) is equal to
X—2

a) 6 b) 4 c) 8 d) none of these
X2 -
3. lim is equal to
x—=2  X+2
a) 4 b) -4 ¢) does not exist d) none of these

4. lim [%+2]

X—X

X
a) 0 b) 5 c) 2 d) none of these
5. linll log x is evaluated to be
a)0 b) e ol d) none of these

6. The value of the limit of f(x) as x =3 when f(x) = x"+2+1 is

a)e® b) et® c) ell d) none of these
1i 8x 3 -1 )
7. am o2 s 18 equal to
a)5 b) -6 c) 6 d) none of these
2 2
8. lim V2?12 is equal to
x—0 X2
a) 2 b) -2 RZ) d) none of these
9. lim Y 4°WPd (p>q) is evaluated as
X—p 2 2
X -p
1 1 1
a) pp-q b) 41%/;1 Q) ZPM d) none of these
3%-
10. lim is equal to
x—0 X
a) 10 *log, 3 b) log.e c) log 3 d) none of these
X | aX
11. lini’} 22 il be equal to
X X
a) log 15 b) log (1/15) c)loge d) none of these
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. 10 =5-2" 41
12. lim > is equal to
x—0 X
a) log 2 + log 5 b) log 2 log 5 c) log 10 d) none of these
- f(x+h)-f(x)
13. If f(x) = ax*> + bx+c then hrrol T n is equal to
a) ax +b b) ax + 2b c) 2ax +b d) none of these
) 2X*-7x+6
14. 1X1£r21 5 11xg2 S equal to
a)1/9 b) 9 c) -1/9 d) none of these
5 1 X2 -5x42x+2 |
A Ciadexes SeE e
a)b b) -5 o) 1/5 d) none of these
x*-t°
16. lim —5— is evaluated to be
x—t X -t
3
a) 3/2 b) 2/3t Q) 5 t d) none of these
o A5 =7 +6x
17. 1X1£ro1 ENCHT A is equal to
a) 7 b) 5 c) -6 d) none of these
18 1 (C—=5x+6) (X -3x+2) .
lim gy el
a)1/3 b) 3 c)-1/3 d) none of these
4 2
. 7
19. lim V3¢ + 5 2+ X +5 is evaluated
X—0X 4X
3
a) % b) /3 c) -1/4 d) none of these
X -X 2
20. lim (€+e7-2) (x-3x+2) is equal to
x=0 (x-1)
a) 1l b) 0 c) -1 d) none of these
8.14 COMMON PROFICIENCY TEST
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21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

1)31111 m is equal to
a) -1/2 b) 1/2
. (x*-16)
lxlg} ((Xj is equal to
a) 8 b) -8
li X 1
X1£111 Jx1 1s equal to
a) -3 b) 1/3
X1
lim is equal to
x->1 x—1
a)3 b) -1/3
(1+x)° -1 ,
————— then lim f(X) j
1+ %7 -1 Hm (X) is equal to
a) -1 b) 3
) (1+px)
1)(13‘)1 log o s equal to
a) p/3 b)p
lim | ——— |
am (X3 ol +x+1j is equal to
a) 0 b) e
2
lim M is equal to / where / is
x—oo - 4x 7 +3x-1
a) -1/2 b) 1/2
lim M is equal to
X—00 1_X-2/3
a)l b) -1
o (x+2)°P-(p+2)7° .
1X1£IO1 x-p is equal to
a)p b) 1/p

(1_X-1/3)

c) 2

o0

)3

c) -3

o0

) 1/3

c) —e°

c) 2

ol/2

o0

d) none of these

d) none of these

d) none of these

d) none of these

d) none of these

d) none of these

d) none of these

d) none of these

d) none of these

d) none of these
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X2 +3x2-9x-2

31. If f(x) T ol and lim f(x) exists then lim (x) is equal to

_X_6 X—2 X—2
a) 15/11 b) 5/11 c) 11/15 d) none of these
. 2+4e
32. lim T s equal to
2
a) 7 b) 0 c) -1 d) none of these

4-x*
olim TS 1t
33 1)(15121 30245 is equal to
a) 6 b) 1/6 c) -6 d) none of these

33203/
34. th% N exists and is equal to a finite value which is

a) -5 b) 1/6 c) 32 d) none of these

. 1
35. lim (;j log (1-x/2) is equal to

Xx—0

a) -1/2 b) 1/2 c) 2 d) none of these
x-1"
36. (x—1)(C—1) equal to
1
a) 1 b) 0 C) 5 d) none of these
P42 43

37. }}g} A is equal to

a) 1/4 b) 1/2 c) -1/4 d) none of these

8.6 CONTINUITY

By the term “continuous” we mean something which goes on without interruption and
without abrupt changes. Here in mathematics the term “continuous” carries the same
meaning. Thus we define continuity of a function in the following way.

A function f(x) is said to be continuous at x = a if and only if

(i) f(x) is defined at x = a

(i) lim f(x) = lim £y

X—a+
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(iii) lxlg} f(x) = f(a)

In the second condition both left-hand and right-hand limits exists and are equal.

In the third condition limiting value of the function must be equal to its functional value at
X = a.
Useful Information:

(i) The sum, difference and product of two continuous functions is a continuous function.
This property holds good for any finite number of functions.

(ii)) The quotient of two continuous functions is a continuous function provided the
denominator is not equal to zero.

Example 1 : f(x) = %-x when 0< x < 1/2
=E_X when %2 < x <1
N
=5 when x = 5

Discuss the continuity of f(x) at x = 2.

lim (1/2 ) =1/2-1/2 =0

X—

Solution : 111111 f(x)

liql f(x) lir¥1 B/2—x)=(3/2-1/2) =1

X——+ X——+
2 2

Since LHL = RHL ~ lim f(x) does not exist

X~>1/2

Moreover f(1/2)=1/2

1
Hence f(x) is not continuous of x = 1/2 , i.e. f (x) is discontinuous at x = >

X2 +2x+5

2 : Find th ints of di tinuity of the function f(x) =
Example ind the points of discontinuity of the function f(x) N

X242x+5 X 4+2x+5
Solution : f(X) = X2—3X+2 = (X-l) (X_z)
For x = 1 and x = 2 the denominator becomes zero and the function f(x) is undefined at
x =1 and x = 2. Hence the points of discontinuity are at x =1 and x = 2.
Example 3 : A function g(x) is defined as follows:

g(x) = x when 0< x < 1
=2-xwhenx2>1
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Is g(x) is continuous at x = 1?
Solution :
lir? g(x) = lim x=1

lim

x—1+

g(x) = im (2 ) =

x—1+

2-1=1

lim g(x) = 11m g (x) =

x—1-

Alsog(l)=2-1=1
and hIIll gx) =gl =1

Hence f(x) is continuous at x = 1.

Example 4: The function f(x) = (x* —
assigned to f(3) if f (x) is to be continuous at x = 3?

Solution : When x approaches 3, x # 3 ie. x -3 #0

So hrn f(x) = im

x—3

=lim (x+3)=3+3=6

x—3

Therefore if f(x) is to be continuous at x = 3, f(3) = lin; f(x) =

Example 5: Is the function f(x) = | x | continuous at x = 0?

Solution: We know | x | =x when x > 0
=0 when x =0
= —X when x < 0

0 and lim f(x) = limx=0

x—0+ x—0+

Now lirg} f(x) = lirg} (~x) =

Hence lin(‘)l f(x) = 0 = £(0)

So f(x) is continuous at x = 0.
Exercise 8(C)
Choose the most appropriate option (a) (b) (c¢) or (d)
1. If f(x) is an odd function then

2) f(-x);—f(x)

is an even function

b) [| x | + 1 ]is even when [x] = the greater integer x <

6.

9) / (x — 3) is undefined at x = 3. What value must be

SBUBAThe Institute of Chartered Accountants of India
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is neither even or odd

o F+()
2

d) none of these.

2. If f(x) and g(x) are two functions of x such that f(x) + g(x) = e* and f(x) — g(x) = e ™ then

a) f(x) is an odd function b) g(x) is an odd function
¢) f(x) is an even function d) g(x) is an even function
3. Iff(x) = M is to be discontinuous then
12x°+x-20
a)x=5/4 b) x =4/5 c)x=-4/3 d) both (a) and (b).

4. A function f(x) is defined as follows
f(x) = x> when 0 < x <1
=xwhenl<x<?2
=(1/4) x*when2 <x <3

Now f(x) is continuous at

a)x=1 b)x=3 cx=0 d) none of these.
o 3x+ x|
> 133} 7x-5| x|
a) exists b) does not exist o) 1/6 d) none of these.
(x+1) .
6. If f(x) = m&’)x then 1(1_1}1} f(x) and f(-1)
a) both exists b) one exists and other does not exist
¢) both do not exists d) none of these.
7. i L i 1 dtob
. X1£1’11 m_m 1s evaluated to be
a) 4 b) 1/4 c) 4 d) none of these.
8. L'LT(] (Vx+h-+/x) / is equal to
1
a)1l/2x b) 1/2x c)x /2 d) 2Jx

9. Letf(x) =xwhen x>0
=0whenx =0

=—-xwhenx<0
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Now {(x) is
a) discontinuous at x = 0 b) continuous at x =0
¢) undefined at x = 0 d) none of these.

10. If f(x) = 5+3x for x > 0 and f(x) = 5 — 3x for x < 0 then f(x) is
a) continuous at x = 0
b) discontinuous and defined at x = 0
¢) discontinuous and undefined at x = 0

d) none of these.

11. lim {(X-l)z +(x2-1)}

1 | x-1

a) does not exist b) exists and is equal to zero

c) is equal to 1 d) none of these.
- llm 4x+1 _4

tox—=0 2x
a) does not exist b) exists and is equal to 4
c) exists and is equal to 4 log 2 d) none of these.
(x*-16)
13. Let f(x) = (x-4) for x # 4
=10 forx =4

Then the given function is not continuous for
(a) limit f(x) does not exist
(b) limiting value of f(x) for x— 4 is not equal to its function value f(4)
(c) f(x) is not defined at x = 4
(d) none of these.
14. A function f(x) is defined by f(x) = (x-2)+x2? over all real values of x, now f(x) is

(a) continuous at x = 2 (b) discontinuous at x = 2
(c) undefined at x = 2 (d) none of these.

15. A function f(x) defined as follows f(x) = x+1 when x < 1
=3 - px when x > 1

The value of p for which f(x) is continuous at x = 1 is
(a) -1 (b) 1 (¢) 0 (d) none of these.

16. A function f(x) is defined as follows :
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f(x)=x when x < 1
= 1+x when x > 1
=3/2 when x =1
Then f(x) is
(a) continuous at x = %2
(c) undefined at x = %
17. Let f(x) = x/ | x|. Now f(x) is
(a) continuous at x =0
(c) defined at x =0
18. f(x)= x-1 when x > 0
=—-Y whenx=0
=x+1when x <0
f(x) is
(a) continuous at x =0

(c) discontinuous at x =0

x+4

19. lim xt6 is equal to
x—oo | X+1
(a) 6* (b) 1/€°
2x
20. lim (Gk)) is equal to
x—0 X
(a) % (b) 2
e*+1
21. lim ——= is evaluated to be
x—oo € +2
(@) 0 (b) -1

x-3

x—3

(b) continuous at x =1
(d) none of these.

(b) discontinuous at x = 0
(d) none of these.

(b) undefined at x = 0
(d) none of these.

(c) € (d) none of these.
(¢) 0 (d) none of these.
(o)1 (d) none of these.

Xn_ n
22. If lim [ ) = 108 then the value of n is

(a) 4 (b) 4

23. f(x) = (x* = 1) / (x* = 1) is undefined at x = 1 the value of f(x) at x = 1 such that it is

continuous at x = 1 is

(a) 3/2 (b) 2/3
24. f(x) =2x - |x]| is

(a) undefined at x = 0

(c) continuous at x =0

(o) 1 (d) none of these.

(c) -3/2 (d) none of these.

(b) discontinuous at x = 0
(d) none of these.
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25. If f(x) = 3, when x <2

f(x) = kx?, when x >2 is continuous at x = 2, then the value of k is

(a) % (b) 4/3 (c) 1/3 (d) none of these.
x*-3x+2
26. f(x) = —1 x # 1 becomes continuous at x = 1. Then the value of f(1) is
X_
(@1 (b) -1 ()0 (d) none of these.
2
27. f(x) = % x # -1 and f(x) = k, when x = -1 If(x) is continuous at x= -1 .
X+
The value of k will be
(a) -1 (b) 1 (c) 4 (d) none of these.
28. 1X1£r11 NERE equal to
(a) 3 (b) -3 (c) 1/3 (d) none of these.
. et-
29. hnol -— is evaluated to be
x=0 X
(a) 1 (b) ¥4 (c) -1 (d) none of these.
im 2" _ . . .
30. If 1m ) 80 and n is a positve integer, then
(@n=>5 (b)yn=4 (©)n=0 (d) none of these.
X5/2 _25/4
31. 111% N is equal to
(a) 1/ 10 (b) 10 (c) 20 (d) none of these.
lim |-
32, Hm. CixD x3-1) 1 evaluated to be
(a) 1/9 (b) 9 (c)-1/9 (d) none of these.
33. lim —+—2+i3+ ............. 1 lS
n—eo |6 67 6 6"
(a) 1/5 (b) 1/6 (c)-1/5 (d) none of these.
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34. The value of lim u*+ v+ w*-3 / xis

(a) uvw o (b) log uvw (c) log (1/uvw) (d) none of these.
X
35. 1)(13)1 m is equal to
(@1 (b) 2 (c) -0.5 (d) none of these.
Exercise 8(A)
1. a 2. b 3. ¢ 4. a 5. a 6. a 7. b 8. ¢
9. b 10. a
Exercise 8(B)
1. a 2. ¢ 3. b 4. ¢ 5. ¢ 6. b 7. ¢ 8. a
9. b 10. ¢ 11. a 12. d 13. ¢ 14. a 15. b 16. ¢
17. a 18. ¢ 19. a 20. b 21. b 22. a 23. ¢ 24. a
25. b 26. a 27. a 28. b 29. a 30. d 31. a 32. ¢
33. a 34. ¢ 35. a 36. ¢ 37. a
Exercise 8(C)
1. a 2. b, c 3. a,c 4. a 5. b 6. b 7. ¢ 8. d
9. b 10. a 11. b 12. ¢ 13. b 14. a 15. b 16. a
17. b 18. ¢ 19. a 20. b 21. ¢ 22. a 23. b 24. ¢
25. a 26. b 27. ¢ 28. a 29. a 30. a 31. b 32. ¢
33. a 34. b 35. a
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ADDITIONAL QUESTION BANK]

1. The value of the limit when 1 tends to infinity of the expression

(7n°-8n?+10n-7)+=(8n°-9n*+5)is

(A) 7/8 (B) 8/7 (G (D) None

2. The value of the limit when 7 tends to infinity of the expression (n*-7n*+9)+(3n*+5) is
(A)0 (B) 1 (© -1 (D) e

3. The value of the limit when 7 trends to infinity of the expression
(Bn’+7n*-11n+19)+(17n*+18n°-20n+45) is
(A)0 B)1 (© -1 D) 1/42

4. The value of the limit when 1 tends to infinity of the expression (2n)+[(2n-1)(3n+5)] is
(A) 0 (B) 1 (€ -1 (D) 1/42

5. The value of the limit when 7 tends to infinity of the expression
n'?(m*+1)"’(2n*+3n+1)"? is
(A)0 (B) 1 (©) -1 D) 1/42

6. The value of the limit when x tends to a of the expression (x"-a")+(x-a) is
(A) na™ (B) na" ©) (n-1)a™ (D) (n+1)a™"

7. The value of the limit when x tends to zero of the expression (1+n)"/" is
(A) e (B)0 ©1 (D) -1

8.  The value of the limit when n tends to infinity of the expression (1+ %)n is
(A)e (B) 0 ©)1 (D) -1

9. The value of the limit when x tends to zero of the expression [(1+x)" -1]+x is
(A)n B)yn+1 C)n-1 (D) n(n - 1)

10. The value of the limit when x tends to zero of the expression (e*-1)/X is
(A)1 (B) 0 ) -1 (D) indeterminate

11. The value of the limit when x tends to 3 of the expression (x*+2x-15)/(x>-9) is
(A) 4/3 (B) 3/4 (C)1/2 (D) indeterminate
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12. The value of the limit when x tends to zero of the expression [(a +x*)"/?-(a-x?)"?]+x? is

(A) a2 (B) o' (©) a (D) a*

13. The value of the limit when x tends to unity of the expression [(3+x)"/*-(5-x)"/*]+(x>-1) is
(A) 1/4 (B) 1 (C) -1/4 (D) -1/2
14. The value of the limit when x tends to 2 of the expression (x-2)"-(x*>-3x+2)" is
(A) 1 (B)O (C) -1 (D) None
15. The value of the limit when 1 tends to infinity of the expression
2" (n*+5n+6)[(n+4)(n+5)]" is
(A) 1 (B) 0 () -1 (D) None

lim n+1 1

16. The value of

n—oon’ n
(A) 1 (B) 0 () -1 (D) None
17. Find fim [n'?+(n+1)"2]"+n 2
n—oo
(A) 1/2 (B)O0 <1 (D) None
lim
18. Find (2n-1)(2n)n*(2n+1)*(2n+2)"
n— oo

(A) 1/4 (B) 1/2 €)1 (D) None
19, Find [+ e
n— oo
(A) 1/4 (B)O0 <1 (D) None
20. Find fim [(n*+1)"*-(n*-1)"*]+n?
n— oo
(A) 1/4 (B) 1/2 €)1 (D) None
lim N W
21. Find (2"-2)(2"+1)
n—oo

(A) 1/4 (B) 1/2 ©) 1 (D) None
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im
22. Find n"(n+1)""+n"
n—oo
(A) et (B) e O 1 (D) -1
lim in
23. Find (2n-1)2"(2n+1)" 2
n—oo
(A) 2 (B) 1/2 Q)1 (D) None
lim ) n
24. Find 2" (104n)(9+n) 2™
n—oo
(A) 2 (B) 1/2 )1 (D) None
lim )
25. Find [n(n+2)]+(n+1)
n—oo
(A) 2 (B) 1/2 ©) 1 (D) None
lim )
26. Find [n!3™ ]+ [3" (n+1)!]
n—oo
(A) 0 (B) 1 (C) -1 (D) 2
hm 3 3 -1 +1 -1
27. Find (n°+a)[(n+1)’a]” (2™ +a)(2"+a)
n—oo
(A) 0 (B) 1 (C) -1 (D) 2
llm 2 2 -1 +1 = -
28. Find n*+1)[(n+1)"+1]" 5™ 5™
n— oo
(A) 5 (B) o (C) 0 (D) None
im
29. Find [n".(n+1)!]+[n!(n+1)""]
n—oo
(A) 5 (B) 1! <o (D) None
y
30. Find ;moo[{1.3.5....(2n-1)}(n+1)4]+[n4{1.3.5....(2n—1)(2n+1)}]
(A) 5 (B) 1 <o (D) None
lim )
31. Find [x".(n+1)]+[nx""]
n—oo

(A) 51 (B) x ©) 1 (D) None
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32.

33.

34.

35.

36.

37.

38.

39.

40.

lim .
Find n"(1+n)
n—oo

(A) e (B)e ©O1 (D) -1
mm +1 -n-1 -19n

Find 0 OO[(n+1)n N -(n+1).n7]

(A) (e-1)" (B) (e+1)" (C) e-1 (D) e+1
lim 4 a

Find _, __(1+n)[1+(2n)"]

(A) 1/2 (B) 3/2 <1 (D) -1

im
Find [4n*+6n+2]+4n?
n — oo

(A) 1/2 (B) 3/2 <1 (D) -1
3x242x-1 is continuous
(A)atx =2 (B) for every value of x
(C) both (A) and (B) (D) None
X
f(x) = NG when x # 0, then f(x) is

(A) discontinuous at x = 0 (B) continuous at x = 0

(C) maxima at x =0 (D) minima at x =0

e—l/x[1+e1/x]—1 iS

(A) discontinuous at x = 0 (B) continuous at x = 0

(C) maxima at x = 0 (D) minima at x =0

If f(x)=(x*-4)+(x-2) for x<2, f(x)=4 for x=2 and f(x)=2 for x>2, then f(x) at x = 2 is

(A) discontinuous (B) continuous
(C) maxima (D) minima

1
If f(x)=x for 0 <x<1/2, f(x)=1 for x=1/2 and f(x)=1-x for 1/2<x<1 then at X= > the

function is

(A) discontinuous (B) continuous
(C) left-hand limit coincides with f(1/2) (D) right-hand limit coincides with left-hand limit.
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41. If f(x)=9x+(x+2) for x<1, f(1)=1, f(x)=(x+3)x™ for x>1, then in the interval (-3, 3) the

function is

(A) continuous at x = -2
(B) continuous at x = 1

(C) discontinuous for values of x other than -2 and 0 in the interval (—co, )

(D) None

ANSWERS

) A
7y A
13) A
19) B
25) C
31) A
37) A
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14)
20)
26)
32)
38)
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3)

9)

15)
21)
27)
33)
39)

> > U N w o> >

4)

10)
16)
22)
28)
34)
40)
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11)
17)
23)
29)
35)
41)
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12)
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24)
30)
36)
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