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Solved Exercise 1.3

Q1 Evaluate each limit by using theorem of limits.

Solution

i. lin;(zx +4)
= lim(2x) + lim 4
x=+3 x—3
] Zli_rgix} + ;l..-l—r-[; 4
=2(3)+4

=6+4=10

ii. li1:11(3x2 —2x+4)
= lim(3x2) + lim(2x) + lim(4)
=1 =1 x=1
= 3lim(x?) + 2lim(x) + lim(4)
=1 =1 =1
=3(1)-2+4
=3-2+4

=5

iii. lin:_'g Vit x+4
= lim(x?) + lim(x) + lim(4)
x—3 xX=3 x=3
=(3P+3+4

= (16)2

=4
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iv. lim xvxi—4
= (lim x}(Jlfircé Vx?—4)

Xx—2

=(2)(v4-4)
= (2)(+/0)

=0

v. lim(Va3+1-Va?+5)
= lim(x? + 1)z — lim(x? + 5)a
x—2 x—2

= (V23) + 1 — (¥/22) 5

=09 =0
2x34+5x
vi. -
=2 Ix-2
lim 2x®*+5x  2limx?+5 lim x
) 2 . ) 2 X—= 2
lim 3x-2 3 lim x- lim 2
x— 2 xr— 2 xX— Z

_ 2(=2) 4 (5(-2))
T ap-zy-2

-16-10
T —6=2

-26\_13

-8 4

Q2 Evaluate each limit by using algebraic techniques.
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I 13_1
r==1 ¥+1
= lim 29
r—==1 I+1
e A=)
o ;;1—1.]!11 a+1
ox(x RN
= lim
i—=1 x+1

= limx(x —1)
Xx==1

= (=1)}~1~-1)

=2

A v4x

fi. lim

r—1 XZ+x

_ 3(1)%+4(1)
T (1)%)

_ 3+4

T 141

=2 (Book answer is 4]

B

I—g-z I‘z"'I_ﬁ

. (x=2)xt4+2x+4)
= lim—————
=2 X=3r+Zr=6

. (x=2WEE+2x+4)
=2 x{x=3)+2(x=3)

_ pae =2)(x% 42x+4)
T x-2  (x+2)(x-3)

. (2=2)22+4(2)(2)+4)
= lim
=2 (2+2)(2-13)

=0
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-3 +3x-1
N\

. (xd=1y-3x243x
= lim T ErameaT
x=1 x(x*-1)

(x=1)(x2+x+1)-3x(x—1}

= lim
x=1 x{x-1)x+1)
= Tirig (F=1){x2+x+1-3x)

=1 x(x=T)(x+1)

. (xi=2x+1)
r=1 x(x+1)

. (x=1)2
- =1 X(x+1)

S i i, |
T oi(1e1) 2

=0

. Y

v Hm )
2 x+1)

x-.—1({x+1)|:x—1‘}}

2
= lim (=

r==1 {x-1)

)

=2

(-1-1)

\ . 2x?-32
vi. lim=
r—sd xi—4x2

_ 202 =16)
- xl-rﬂ xi(x—4)

_ pi. 2(x%-16)
_xl.lx{n x¥2(x—4)
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<= T zfx;4]{r+4]
x—=4 X (x-4)

. 2(x+4)
= lim——;
x4 X

_ 2(4+4)
4.4

vi, Hm¥Z2

x—2 x-2

: V=2
= lim—5——
=2 {y-'_} -(42)2
i 1
x=2 VEHZ

VI+Z
e 1
= _2\-"2_
e x+h—'x
viii. lim->
x—0 h
< T Vr+h—+x -, Vr+h+x
T =0 h Vr+h+x
_ x+h-x
T x—s0 h(VEFR+E)
= lim +
T u{ x+h Vx
‘u'l-l-ﬂ + ‘j_
s 1
(Vh)
I
ix. lim—
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x=a
a=a-+h
h=0
(a+ h)" — a®

= Im @ FN\

o |(1+3) - 1]
= lim b
X—+d
a[(1+2) -1]
Using binomial series

lnﬂlu[nl]b" ]
i 145G ()

e e

i P2 em]

h—0 am[{ -|-—+m[?;t 1}22 m}

Taking h common

ah [n _'_It{it 1}b+]

= lli'l% um[{ ﬂ} m[m 1]b ]

_. 2l



https://www.perfect24u.com/
https://www.perfect24u.com/

More Notes, Books Fbise Visit Now: www.perfect24u.com

Q3 Evaluate the following limits.

¥ . sinTx
I lim
h—-0 x

i sin7x

= lim

h—0 ?x
7

sinTx

& ?}tﬂ Tx

= 7(1)
=7
sinx?

jii. lim
=0 x

As180° = mrad

==

=% rad

i
1809

2. put in above

T T

= lim i igol a0

— P
x

) 1800

s.[ﬂ%rrr
= lim 2% _T_
=0 —p 1800
180

=(1). 1:013

T

= 1g00

1-cosd

ili. lim
=0 sing

1-cos8 1+cosd

y—p sin@ " 1+cos@

1-eos2l

= lim————
x=0 sind{1+cosf)
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stn?@

=0 Sind(1+cosd)

sing

x—0 (1+cosd)

i} o
= =_=(
141 2
. Einf
iv. lim—
X—w M—X
letx=m—80

Asx—-m b =0

. sin(r)-8
= lim————
G0 = (T-8)

But sin(mr — 8)

= gind

. &ing
= lim —
g0 8

=1

sinax

-0 Sin bx

- i [(22) (22) (&)
- i (222t () ()
- -

=1

vi.

1m
r—+0 tanx
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. COS XX
¥=0 sinx

= lim S25% = Jjm S25 X
x—p T2 x—0 sinx

= (1)cos 0°

= (1(1)

. 1=-{2cos? x-1)
= lim————
=0 x

. (2cos? x)
= lim -
=0 x

. [(sin?x
= lim ( z )
x-0 X

sin x

= 2lim
x=0 X

=2(1)

=2

l-cosx

lim
r—=0 SinZx

. 1-cosx 1+cosx
= lim :
=0 sinix 1fcosx

L sint

I - .
x—0 stnix{1+cos x)

1+cos x

x—0 1+cos x

= lim
x—=0 1+cosx

- 1
1+cos0

: cos2x =2cos?x -1
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sin@
= lim—. lim (0
g0 8 H‘—rl}{ )

= (12)(0) =0

. SECX—EOEX
x. lim——
x—+0 x
. SeCX=COSY
= lim————
x=+0 x
_ pao 1mcos’x
= lim —r—
x-+0 T
. 1-cosix
= lim———

=+l X.COSX

. sin?x
= lim———
X0 X.C05 ¥

. sinx
= lim——.tan x
x=0 X

. sinx ..
= lim—lim tan x
x—=0 =0

=) =0

li 1-cospd
g—0 1-rosgd

xl.

a8

2£In2pT

= lim e |
-0 ?_sinzT

% . 2pg 1 [
= lim sin —.—.(—
-0 2 zin@ (qz

a e

. sin— nde
=!ﬂl_1:%{ [ )LI_TE{ 78 )3T
2 3

2

ki
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o Lo
=115
p?
e
5 . tan@-sing
xii. lim———
g0 sin¥g
=1 sind—-zsinfcosd
P EIEE cosf
T TEL]
1 cos8
i 51119{—:'“3 )

1m
G0 sin30

1-cos8
=m -
B0 sin“8-cosd

% 1-cas8
1m
=0 (1+cos8)(1=-cos8 ) .cosd

cos@

= lim
B=0 (1+cosd)

_  cosd
- {(1+cos8)

_ cos0.cos0
(1+cos8)

Q4 Express each limit in terms of e.

i lim (14 E)z“

n—+oo
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i lim (1+3)

1
= p2

i, lim (1-2)°

=
= m (1+-3)""
= lim (1+ (- :—t}‘“)(_”

fl—sin

= lim eV

=00

= E("'l}

iv. lim (1+ ﬁ)“

=00

= lim (1 + i)g'g

fL—+in
il

= lim ((1 +2)*)

=08

i
= p3

v. lim (1 & })"

=+ 0

n:4

= im ((1+2))
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2
vi. lin'}(l + 3x)=
' 26
= J]‘:IEE(I 4+ 3x)ax
= lim((1 + 3x)i5)"

= pb

1
vii.  lim(1+ 2x%)E

= lim((1 + 2x*)27)?

= p2

1
viii. lim(1— 2h)%
h—0

= lim(1 + (—2h))m D

e 9—2

& ;

B T
- I

= T 14z, —x
- i+ 225

= lim((1+)9™"
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1
. er-1
X. lnn%,x <0

I ar41
1
Let}?—-;

As x =0,y -2 w

1
& ex—1
= lim—
-0 gy

e¥-1
m
y—=0e¥+1

_0-1

. er—1
xi. lim———,x>0
vl v

1
Let}f—-;
As x—= 0,y >

x
- |
=
ex+1

= lim
x-0

1_

qutl-l

= lim—£
x—=0 1+;}'
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