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Chapter 3
LIMITS

INDETERMINATE FORMS

0 (0.0]
GIO'OOIOI_Im_OO o
(0.0]

[00] [o0]
’ 4 1

are indeterminate forms.

MCQ-1:
Which of the following is not an indeterminate form?

(@) 0.00 (b) 0400 (c) o0o—o0 (d) 1%
Solution:

since ©0 400 = o
s 00 + o0 is not a indeterminate form.

The answer is (b).

MCQ- 2:
Which of the following is an indeterminate form?

(a) o0+ 0o (b) 0.0 (c) 0% (d) 1%
Solution:

The answer is (d).

LIMIT OF THE FUNCTION
Linf () = b
b is the limit of the function at x — a.
DE L’ HOPITAL RULE:
f(x) and g(x) are two functions. If the derivatives of both functions exist and
f(a) =0=g(a), then
f) . )

Mg Hhgm
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MCQ- 3:
- (x=5)
%c'l—{? x2—25 =
(a) 1 (b) 0 (c) /e ) Y10
Solution:
T x-5 o 770 1

| im0 @ |

iy (x —5)
28 x=5)(x+5)

1
= Lim
x—=5x + 5
1
~ 545
_ 1
10

The answer is (d).

Second Method: (By De I’ Hopital Rule)
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LIMIT INVOLVING TRIGONOMETRIC FUNCTIONS
Formula :

sinf
Lim —=1
6-0
M(CQ- 5:
coS2x.sin5x
Lim =7
x—0 X
(a) 10 (b) O (c) 5 (d) =

Solution:

| =TT T I T I TS T T T TUTTTTTN % =
: . €0S2x.sin5x -
I

Multiplying and dividing by 5
5cos2x.sin5x

= lim

x—0 5x
~ .sinbx
= 51]im cos2x lim
x—0 x—0 Sx
=5 (1) (1)
=

The answer is (c).

(1) Lim———— =7

(@) 0 (b) 1 (c)2 (d) None

(2) Lim =7

(a) 1 (b) 0 (c) o (d)

(3) Lim =7

(a) 163 (b) oo (c) V4 (d) 2
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: (963—8)3/2
(@) Lim)=7==

(a) o (b) V12
2 1\2
(5) leu =7

x—2 (x=2)?
(a) 64 (b) 16

=7

(6)
- x>-5x+6

Lim———— =?
x—2 x—2

(@) —1 (b) 5

3 2
) Limx +6x
x—0 X
(a) 6 (b) 0

2
. X“—5x+6
(8) Lim =7
x—3 x—3

(@)1 (b) 3

. x%4+3x-10
(9) Lim———— =
x—o1 X%+2x+1

?

1 3
(a) ~ (b) \2

sin 5x -7

(10) Lim
x—-0 X

(a)0

o
N
I

sin£
(11) Lim—=2 =?
x—0 X
(@) 5 (b) O

sin(x-3)

(12) Lim
x-0 x-—3

(a)3 (b)1
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(c) 4

(c) 1

(c) O

(c)O
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(d) 3V6

(d) oo

(d) oo

(d)1

(d) oo

(d) None

(d) 5

(d) oo
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; sin 2x
(13) Lim =7
x—0 X COSX

0 1
C (b) 2 (c) O (d) 2

1+cosx

(14) Lim —
x—>m Sinx

(a) 2 (b) 5 (© 0 (6) o

sin x

(15) Lim =
x—1 1—Ccosx

(2)2 (b) (01 (d)0
tan 2x

(16) Lim — =7?
x—1r Sin 2x

(a) 0 (b) 1 (c) e (d) 2

sin 2x

(17) Lim —
x—0 Sin 6x

1
@) 5 (b)3

G
!
=
8

; 1—-cosx
(18) Llrg =7?
x_)g 14+cosx

1
(a) 4 (b) 7 (c)3 (d)

(19) Lim sin®x cos®x .,
X .

tan3x
3

g (b) 8 © = (d) 32

60



www.mathbunch.com M. MAQSOOD ALI

LIMIT x > 400 AND x > —

Lim f (x)
x—+00
and
Lim f(x)
X——00
Short Cut:
o aptagx+ax?+ o+ ayx™ o ayx™
Lim = Lim
x>t by + bix + byx? 4+ -+ by x™ x>t b, x™
MCQ- 6:
L 5+ 3x2 — 4x* _,
now 2 + x5 + 16x*
—Z b > o d)3
@) — (b) © (A
Solution:

P o o e M M S S S M e R e S M M M M M e E M e E M T

2/ +2+16
_ 04+0—4
~ 0+4+0+16

4
16
1

4

The answer is (a).

61



www.mathbunch.com M. MAQSOOD ALI

Second Method: (Shortcut)

. . 54 3x2% — 4x*
! o 2+ x3+ 16x* I

0 —4x*
~ 2 x 16xt
—_ _ 4
- /16
= — 1/4
MCQ-7:
. 3 —5x + 9x3 _,
x1—>r£10 24+ 2x4
9 3
(a) o (b) O (c) 3 (d) >
Solution:
| L 3 —5x + 9x3 |
(R, . . Z‘.Lr_g.-_z. X .. —
L 9x3
TN ot
BT
_ 9
~ >
=0
The answeriis (b).
MCQ- 8:
54 2x + 6x2
Lim =7?
A x5 oxt
(a) °/, (b) oo () 2 (d) ©
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The answer is (c).

. 54+2x+3x2
(1) Lim——= =?

x—o00 2+8x—9x2

l b
(a)4 (b) —3%
0 Li V2+45x3-9x6
) xlﬂg (5+8x4—18x6)1/2
(a) 5 (b) V6
5—-3x 3
: _
) %ﬁgg(:.x ) '
(a) 8 (b) =27
5+3x348x°>
. _n
(4) £g232x+3x2+2x4 '
(a) 8 (b) 4
5) LimFitt
x—>—oco X+6
(a) —2 (b) 2
6) Lim ——2_ =7

x——00 V16+x2

3 1
@ — 1 (b) 5
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(c) 4

(c) 125

(c) O

(c) —3

(d)

(d) 1/2

(d) oo

(d) oo

d) 3
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MCQ-10:
Lim( 1+ E)Zx =7
X—00 X
(a) O (b) e (c) e? (d) e*
Solution:

ettt i |

: 2 :
| Lim( 1+ =) |
X—00 X 1

P oo m oo o o s e R e RN A O S S M A RN M G A M S A e w m—

The answer is (d).

x°=32 _o

(1) Lim

x—2 X—2
(a) 90 (b) 80 (c) 64 (d) 120

@ Lim(1+ g)gx =7

X—00
(a) el® (b) e® (c) e3 (d) e3/5

(3) Lim

(4) Lim

(5) Lim m(1+37%) _7

x—oo 2+e™X

(a)o (b) (c) (d)
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(6) Lim >t =7
X—00 X
(a) (b)O (c)3
2+et

. _o

7) x]_—‘>1£rcl>o 345t '
2 1
(a) 3 (b) P (c) o

M. MAQSOOD ALI

(d) 3e

N

N\
QP

N
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nth TERM OF THE SEQUENCE

a : first term
d : common difference
a,: nth term
nth term of the sequence
a,=d.n+(a—d)

MCQ-11:
What is the nth term of the sequence 3,4,5,...7?

(@) 2n+1 (b) 3n—2 (c) 3n (d) n+2
Solution:

a,=dn+(a—d)

a,=1ln+((3-1)

a,=n+2
The answer is (d).
MCQ- 12:
What is the nth term of the sequence 5, 8, 11, ...7?
(@) 4n+1 b) 7n—2 (c) 5n (d) 2n+3
Solution:
o s,811,... |

o M e S M M M e R M M M M M M M e E M M e T
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a, =3.n+(5-3)
a, =3n+2

The answer is (b).

LIMIT OF THE SEQUENCE

If a, is the nth term of the sequence, then

Lima, =1

n—oo

where [ is the limit of the sequence.

MCQ- 13:

n2

n2+9
(@) 1 (b) 9 (c) O (d) oo

Solution:

a, =. is the nth term of the sequence. What is the limit of the sequence?

The answer is (a).
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4 7 10

(1) What is the nth term and limit of the sequence —=,—,—, . . .?
5’11717
in 4 3n+1 3 5n-1 5 3n+1 1
@ —. < (b) )~ c )= d )z
5n’5 4n+1 4 6n—-1 6 6n—1 2
(2) a, = ;_—;51 is the nth term of a sequence. What is the limit of the sequence?
(@) = (b) = (©) 2 (A
a) — - c) = o)
3 3 7
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