Chapter 7: Limits

EXERCISE 7.1 [PAGE 100

Exercise 7.1 | Q 1.1 | Page 100

Evaluate the following limits: lim
T—+3

vVe+6
T
SOLUTION

. ve+6 ]
].1]Il _
r—3 €T

]_ir% v+ 6
T

lim =
r—3

v3+6

Exercise 7.1 | Q 1.2 | Page 100

gz 273
Evaluate the following limits: lim [—]

r—2 T —2
SOLUTION
s [
lim [——
z—2 T — 2
_ —4 . x"—al _ .n-1
=(—3).(2) [il_lﬂ o, —na
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Exercise 7.1 | Q 1.3 | Page 100

3

x” — 125

Evaluate the following limits: lim | ——

z—5 | 2% — 3125

SOLUTION

. [ z*—125
lm [ ———
=5 | 2° — 3125

125
Exercise 7.1 | Q 1.4 | Page 100
zt—1

r—1

=lim
r—a

Evaluate the following limits; if ]jnzll [
r—

|-t

SOLUTION

3

xT

£L — a

3

a4 ] find all the value of a.
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4 3 2

_]_ _
lim [w ] = lim [w & ]
r—1 r—1 r—a T — A

4
z? — (1) z* — a’
lim = lim
r—+1 r—1 r—a T — A
" —a®

3a2 =4
4
al=—
3
2
d = _—.
V'3

Exercise 7.1 | Q 2.1 | Page 100

(- e
Evaluate the following limits: lim
r—7 r— 17T J
SOLUTION )
[ (v7- ) (¢4 %)
lim
T r— 1T
[ (2% —73) (2% +7%)
(e ) )
T—+T r—T
2 2 7]
i73
“lim || _[-(a-b)(a+b)=al-b?
—T | — 7
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397

Exercise 7.1 | Q 2.2 | Page 100

k _ rk
T
Evaluate the following limits: if lim { ] = 500, find all possible values of k.

r—5 —h
SOLUTION
) mk . 5]{
Iim |— | =500
—5 T —Bh

n__ .n
~k(5) ' =500 ... ['.']im u] = naﬂ_1]

r—a Tr— a

S k(ST =4x125

S k(5T = 4% (5)°

= k(5T = 4 x (5%
Comparing both sides, we get
k = 4.

Exercise 7.1 | Q 2.3 | Page 100

e
Evaluate the following limits: lim 5
r—0 (1 _ m) -1

SOLUTION

8
1— —1

lim ( :.r:}z
z—0 (1—x)"—1

Put1-x=y
Asx—0y—1
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lim ]
y—1 Y7

lim
y—1 Y7

7
B [oat-at
2(1)1 " r—a T —a
=4

Alternative method:
8
1—x) —1
lim ( }2
z—0 (1—z)"—1

Put1-x=y
Asx—0y—1
(-2 -1
lim
z—+ (1 m)g—l
= lim y -1
Syl 2 -1
N V)
oyl -1
@) )+
oyl -1
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cy— 1o y#1

. 2 4 .
= . 1
LJP& (v"+1)(y" +1) y* #
SyP—1+#£0
=(2) (2)
=4
Exercise 7.1 | Q 3.1 | Page 100
. | V1i+tz—V1+z
Evaluate the following limits: lim [
z—0 T
SOLUTION
L VTiE-Vive
1m
x—+ T
1+z)% —(1+2)*
o (D) —(1+a)
z— P
Put1+x=y
Asx =0,y =1
1+z)% —(1+2)*
- lim ( ) ( z)
x—l T
i 22T Y
y—+1 y—1

= lim
y—1 y—1

T-1 yT—1
~ lim Y s
y—=1 \ y—1 y—1

173
y—=1 y—1 y—=1 y—1
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%—]_% p—
_ lim 2 ~ lim ¥
y—=1 y—1 y—=1 y—1
1 3 1 n__ _.n
= —(1) 32——(1)? lim £ "% _ pan-?
3 2 r—+a r —a
1 1
3 2
2-3
6
__1
6

Exercise 7.1 | Q 3.2 | Page 100

2y — 2
Evaluate the following limits: lim [ i ]
3

y—1
SOLUTION

lety + 7 =x
Asy—1,x—8
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lim 2287
r—8 r—8
2 t — a B
= . lim — na® !
—_= —a —_
%(8) 5 T I a

I
]
—
]
f—
[ta =
[ ]
L—
wafea

Exercise 7.1 | Q 3.3 | Page 100

3 3
z+2)7 —(a+2)2
Evaluate the following limits: lim ( ) ( )

r—a 22— a

SOLUTION

3 El
lim (z+2)2 —(a+2)2

r—+a 2 — a

Putz+2=yanda+2=>b

Asz—a z+2—a+2

ey —b

’ (z+2)7 — (a+2)?
Caoa z—a

3 3

= lim y> — b

v=b (y—2)—(b—2)

_yi b3
= lim —

y—b ‘y—h

Get More Learning Materials Here : & m &N www.studentbro.in



3 1 :1.'“ — a,“
= 3 -b2 [ lim ——— = ﬂa,n_ll

%(a, +2)T  [+b=a=+2]

Exercise 7.1 | Q 3.4 | Page 100

3
x® — 125
Evaluate the following limits: lim [—]

r—5 | 72 — 25
SOLUTION
o o2*—125
im ————
z—5 12 — 25
Asxz — bx # 5
z°—125
B T $—5 ?éﬂ
 zb 32—25 " | Divide Numerator and
| Denominator byz — 5. |

3(5]2 {lim r oA = na”_1]
2(5}1 r—a T — Aa

15

T2

EXERCISE 7.2 [PAGE 102

Exercise 7.2 | @ 1.1 | Page 102

Evaluate the following limits: lim
r—2

[z2—5z+s]

z2 -4

Get More Learning Materials Here : & m

@g www.studentbro.in



. 25246

lim

r—2 =2 _ 4
—3 — 2

o (2-3)(E—2)

=2 (z+2)(z—2)

. z—3 Asz—+2z+#£2
= lim
r—2 z— 2 _'_3—2%0
2-3
242
1
1

Exercise 7.2 | @ 1.2 | Page 102

3
Evaluate the following limits: lim [ T ]

-3 | 22 +4x 4+ 3
SOLUTION

. r+3

lim

z=-3 | 22 + 4z + 3
. x+ 3

lim

z—+-3 (x+ 3)(z+ 1)

1 Asxz —+ —3x+# —3

m

z—=—3 4+ 1

Sx+3#0
~ 1
—-3+1
1
>
Exercise 7.2 | Q 1.3 | Page 102
5y° + 8y
Evaluate the following limits: lim v J
y—0 | 3y — 1672

SOLUTION
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lim

5y3 + Byg
y—0

3yt — 1612
iy Y5y 1 8)
v—0 32(3y? — 16)
oy + 8 Asy—0y#0
m— .. 5
y—0 332 — 16 Sy #0
5(0) + 8
3(0)* — 16
8
—16
1

5

Exercise 7.2 | O 1.4 | Page 102

—2x —4
Evaluate the following limits: lim [m—]

-2 | % + 2z2
SOLUTION
_ —2r—4
lim |————
-2 | 3 + 2z2

—2(z + 2)
m ——Q—
252 z2(z + 2)

. —2 Asx — 2z # -2
= lim —— ...

z—+-2 g2 [ LT +2#0
_(-2)

(—2)*
=2
4
-1
T2
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Exercise 7.2 | @ 2.1 | Page 102

u —1
Evaluate the following limits: lim [ ]
u—1 ug —1

SOLUTION

[u4 = ]
lLim
u—1

[u_li} [_'u ﬁl;u%l]
u—1#0

(1)’ D _ o
(1) [ lim A nan_1]

3(1) r—+a *x—8Aa
4
3
Exercise 7.2 | Q 2.2 | Page 102
1 9z
Evaluate the following limits: ]Jr:n
3 |z —3 23— 27
SOLUTION
1 9z
lim —
=3 |z —3 2} —27
1 1 9z
Tz |23 23— 3 ]
1 1 9z
_zﬂ_:r:—'& rd — 33 |
[ 1 9z
= lim —
z=3 |z -3 (r—3)(z2+32z+9)

) 2+ 3z +9— 9z
= lim
=3 | (z —3) (22 + 3z +9)
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2 +3x+9—9zx

z—3 | (z — 3)(z?+ 3z +9) |
2 — 6z +9

im
z—3 | (z — 3)(z2+ 3z +9) |

(z —3)°

z—3 | (x — 3)(2? + 3z +9)

z=3 |22+ 3+ 9

3—3

(3)> +3(3) + 9

0
27
0.

Exercise 7.2 | Q 2.3 | Page 102

Evaluate the following limits: lim
z—32

lim
r—2

2 —1

m[:r:2 —4r + 4)

[m3—4m2+4m]

r—:2 (;1:2 — ]_)

x(x — 2)2

r—:2 3:2 —1

2(0)
(2° 1

r—3 ] ['_'m—>3,$7é3]

Sr—3#0
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z* — 4z% + 4z

2 —1
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2x0
3

= 0.

Exercise 7.2 | Q 3.1 | Page 102

Evaluate the following limits: lim
T—+—2

" + z° + 160
>+ 8
SOLUTION

_ [m?+m5+ 160]
lim

z——2 T + 8
. (x7 +128) + (z° + 32)
r——2 T+ 8

(27+128) + (°+32) Asz = =2,z 7 2

_ ]jm I+2 ... I —|_ 2 % []
z—2—9 z*;r; "7 | Divide Numerator and
€I

| Denominator byx + 2 |

] T o7 5 o5
lim (z+2 _|_::+2~')

— z+2 r+2
- . :3+23
Jim, (£:F)
. IT_(_Q}? . :,‘5—[—2}5
~ z]l:.—g z—(—2) T zl_l,n_:‘g z—(—2)
_ lim =t (-2

z—+—2 *T—(-2)
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_7(=2)° +5(-2)° [hm 2" —at
3(—2)° i

7(64) + 5(16)

T 39

448 + 80

12
528

12
— A4,

Exercise 7.2 | Q 3.2 | Page 102

“|z5a T — a

Evaluate the following limits: lim

y—3
SOLUTION
li

_ [1—8f]
vt Ly — 4y

1— 8y°
¥y y(1— 4392)
(2’
Ty - ()
(1—2y)(1+ 2y + 4¢°)

v+ y(1—2y)(1+ 2y)

142y + 4y g N Ak ]
= lim e L2y #1052y — 140

1 y(1+2y) [ S 1—2y#0 J

=

=

1+2(3) +4(5)°

7[1+2(3)]
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1+1+1
2(2)
= 3,

Exercise 7.2 | Q 3.3 | Page 102

Evaluate the following limits: lim

vZ4+vv/2—-4
v/

v2 — 3vy/2+ 4
SOLUTION

lim

v—4/2

v2 — 3vy/2 4 4
Consider, V2 + vV2 — 4 = v2 + v/2v — 4
= v +2v2v — V2v —4

= v(v+2\/§) - w/i(v+ 2\/5)
:(?+2UE)OP—ﬂE)
vi—3vv2 +4 =2 —3v2v +4

=v —2V2v — V2v +4
-v(v—2v2) - v2(v-2v2)

- (v—2v2)(v-v2)
lﬁ+v¢§—4

V2+V\/§—4]

- lim

vsv3 | v2 — 3vy/2 4+ 4
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(v+ 2x/§) (v - x/i)

) v+ 22
lim ——— ...
V2 vy —2v/2
V2 +2v2

V2 — 22

3v/2

—V2

)

Asv — \/E??%\/E
.'.v—\/ﬁ%ﬂ

Exercise 7.2 | Q 3.4 | Page 102

Evaluate the following limits: lim

=3 | 22 — 5z + 6
SOLUTION

[m?+2m—15]

o[22 +2x—15
lim
z—3 | 22 —h5xr L+ 6

- lim (z+5)(z—3)
=3 (x — 2)(xz — 3)

. x+5H asx — 3, & # 3
= lim
z—=3 p — 2 $—3§éﬂ
_3+5
3 -2
= 8.

EXERCISE 7.3 [PAGE 103
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Exercise 7.3 | 1.1 | Page 103

Evaluate the following limits: lim

IM—v’E]

—0 T
SOLUTION
" V6+z+ 22— 6
20 z
5 xfﬁ—l—w—l—:rz—v/ﬁxxfﬁ—l—a:—l—:r?—l—x/g
= lim
z=0 T Vé+z+ 22+ /6

{6—|—:r:—|—:c2)—ﬁ

im
=0 m(vﬁ—i—x—l—m?—l— \/E)

. r + x?
= lim

=0 m(\fﬁ—i—m—l—m?—l— 1/6)
 lim z(l + x)

z=0 .T,(«.fﬁ—l—a:—l—m?—l— \/6)

1+

- lim * [ix—0, - x%0]
=0 6+ x4+ 224+ /6

(14 0)

V6 + V6

1

216

Exercise 7.3 | @ 1.2 | Page 103

V1—92— /142
Evaluate the following limits: lim 5 J

y—0 Y
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ViR ViTP

g0 o

hmﬂm]

y—0 y‘Z

:hm}ﬂ—yﬁ V1+ 22+ 4/1+ 32
) =

(1-¢)-(+y)

= lim
7 (VI +/1+9)
. 1—y*—1—3
= lim
(Vi@ V1Y)
) P
= lim L
y=0 yﬂ( 192+ 1!’1+yz)
= lim 5
v20 1 — 2+ LY F0
_ —2
V1—02++v1+0?
~ 2
1+1
=-1.
Exercise 7.3 | @ 1.3 | Page 103
V2+x— 46—
Evaluate the following limits: lim
z—2 \/_ \/E
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| vE2Fz-VvE—=
lim
r—2 "/_ _ \/E

] By taking conjuagates
Mim \/2-}-:1:—\,/6—mx \/2+m+\/6—$x VI 4+ V2 of both, the numerator
- ' as well as the

=2 | -2 V2+z+vV6—z Jz+2

Denomerator

_(2—I—x}—(6—m)x VT +V?2 ]

=2 | (z — 2) V24+z+4v6 —z
_—4—1-2:1:)( Jr+v2 o]
=2 | x—2 V2+z+ 16—z |
(22-2)  VE+v2 |
z=2 | T —2 V2+z++6—x

2(‘/5—’_\’6) ] [.‘x—>2;:c?é2}

2 \/2+:17+\/6—:I:J ST —2#0

2(v’§+ v’E)

) V2+2++6 -2
2(2&)
T 212

42
4

Exercise 7.3 | 2.1 | Page 103

Evaluate the following limits: lim
r—+a

[1!3.—1—2&— x/ﬁ]
Vv3a+z—2\x
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5 va+2xr— 3z
im
A 3a+x— 2z
. [ Va+ 2z — 3z y va+2z+ v3z y V3at+z+2yz
= lim

72| /3at+z—2y/z Vat2z+V3z VBatz+2/z
[ (a+2z) — 3z y \f.?.a,—l—;t:—I—Z\/E]

z=a | (3a+ z) — 4z va-+2r++v3zx

[ a—=z y 1£3a+m+2ﬁ]
T—a _3a—3$ m—i-m

_—[:r:—a) y ﬁ3a—|—m—|—2ﬁ]
e _—3(m—a) va+ 2z + 3z

= lim

e _3(\/614-72214-\/%)
. VBatz+2/z
3(M+~/ﬂ)

_ Via+2¢/a
3(v/3_a+vﬁ)
:2ﬁ+2ﬁ

3(2\/5)

_ 4v/a
63/

v3a+z+2yz [_'m—}a,x%a]

Sr—a#0
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2
33

Exercise 7.3 | @ 2.2 | Page 103

. z? — 4
Evaluate the following limits: lim

=2 Ve +2— 3z -2

z2—4
lim[ ]
@22 [V +2— 3z —2
2 —4 X\/$+2+\f3$—2]

= lim

vVr+2—+/3z -2 Vr+2+ 3z -2
(mg—ﬁl)(\,f:r+2+ \,-’3m—2)

R (z+2) — (3z — 2)
_ (m2—4)(1f:r+2+v3m—2)
:1125 —2r+4
(:1:+2)($—2](\/:1:—|-2—|-\/3$—2)
= lim
22 “2(z —2)
| [:B+2)(«/:B+2—I—«J3m—2) Asz — 2.0 42
-l e AR
(2+2)(\/2+2+ 3(2)—2)
) —2
4(2+2)
- ===
16
=
S}
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Exercise 7.3 | Q 3.1 | Page 103

2
r+x — 2
Evaluate the following limits: lim [ vz ]
r—1 —1
SOLUTION
lim [m2+mﬁ—2]
r—1 —1
C (2
r"—1)+ (zyx—1
@) e )]
z—1 Tr—1
22— 1 T — 1 1 4 141 3
= lim + ...['.':r:\/E=:£ E =m+ﬂ=$ﬂ}
=1 | z—1 r—1
z? — 12 z3 — 13
:]iﬂl(—)—i—]im —_—
r—1 T —1 r—1 Tr—1
3 " — a"
= J— T . 1 — n—1
2(1)1 —(1) [ :]EJP}:; P na ]
—2—|-3
) 2
7
5

Exercise 7.3 | 3.2 | Page 103

Evaluate the following limits: lim
x—0

[m—m]
Vi+zt—V1+z

SOLUTION
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Lo [ VI - 1—I—;1:]

=0 [ V1+23 -1tz

. (\/l-i—:r:ﬂ—\/1+I)(\/1+$3+J1+m)(m+M)
=0 (\/1+m3—J1+m)(x/1+m3+x/1+m)(m+\/m)
) [1+$2—(1+m]](\/1+$3+\/1+$)

= 1+28—(1+2)](VI+22+Vita)

. z(z—1)(VI+a + Vi+a)

2@ -1)(VI-a?+ Vita)

V1i+a® +V1+
- lim o+ Vit [ x—=0,.x20, . x=1%0]

=0 (;r:+1)(v/1+a:2 — x/1+m)

V1+03+v1+0

(0+1}(v’1+02+v’1+0)
1+1
S 1(1+1)

=1

Exercise 7.3 | Q 3.3 | Page 103

2
r°+x— 20
Evaluate the following limits: lim [ ]
=4 | V3r+4—4
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lim
r—+d

2 +z—20
L/W—J
(z+5)(x —4) y \/m—l—él]
V3z+4—-4 3z +4+4

(z+5)(x—4) (x/m—i- 4)

z—d

= lim
T4 3z +4—16
(z + 5)(z — 4) (133;1: T4+ 4)
= lim
r—rd 3r—12
(z + 5)(z — 4) (ﬁfgx T4+ 4)
= lim
T—+4 3(x—4)
(z—5)(V3zFA+4) .. 4.2y
= li | '
P 3 [ T — 440 ]
(4+ 5}(1;»“3(4) i 4)
) 3
_9(4+4)
3
= 3(8)
= 24,
Exercise 7.3 | Q 3.4 | Page 103
L x> — 8
Evaluate the following limits: lim
=2 | e +2— 3z —2

SOLUTION
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z? — 8
lim [ ]
2 Ve +2— 3z -2

i z? — 8 ><Jm+2+y@$—2

=2 |z t2-+v3z—-2 Jzt2++3z-2
(wE—S)(\/:E+2+\/3:r—2)

= lim

T—2 (z+2)—(3z — 2)
(2 —8) (Vo +2+ V3z—2)

= lim

z—+2 —2x +4
(z—2)(z* + 20 +4)(Va+2+ 3z —2)

- i —2(z — 2)

N Gﬁ+2m+ﬂ(ﬁm+2+1ﬂm—2) Asz 2.2 22

-l 5 SN

:—l]jm(m2—|—2m—l—4)><lim (vm—l—2+v3m—2)

2 2 r—2
:—%x{mﬁ+guywqx(¢iii+ﬁﬂm—2)
T A
——E}( ){{ + )
=—-6x4
= _ 24,

Exercise 7.3 | 4.1 | Page 103

2 —
Evaluate the following limits: lim Y
o2 | /3 —y—1

SOLUTION
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_ 2—y v3—y+1
= lim X
v22 |\ /3—y—1 /3—y+1
[Z—y]( 3—y+1)
= lim
y—2 3—y—1
(2—;;)( 3—y—|—1)
= lim
y—2 2—y
Asy —+2,y+#2
= lim (1,!3— —I—l) '
y—2 Y ['.y—Z%U:.?—y%U]
=v3-2+1
=1+1
= 2.
Exercise 7.3 | Q@ 4.2 | Page 103
3—+vd+z
Evaluate the following limits: lim
z—3d 1_@
) 3—+vo+z
lim
=24 11 —+/5b—2z

; (3 V/5+z L 3+VETz 14V
= 11111

=4 11-+vb—-2z 1++vV5—-2z 3+Vb+z
o [9-6+2 1+v5-z
= lim X

=4 |1-(5-2) 34+V65+2

Get More Learning Materials Here : & m

@g www.studentbro.in



] 42 14++v5—2z
= lim X

4| —4+2 345+
o -z-19 1+v5—2
= lim X

=4 z—4 3+v5+z2

. '—1+\/ﬁ] m['.'z—}&i,_'_z%-i,]
z+4_3+\/57+z Sz—4#0
—(1+ﬂ)

. 3+5+4
—(1+1)

T 3+3

2

6

1

Y

EXERCISE 7.4 [PAGE 105]

Exercise 7.4 | Q 1.1 | Page 105

QT _ K=
Evaluate the following: lim [ ]
z—l 4 — 1

SOLUTION

. 9* — /T
zll:vr[l] 4* — 1

o 9 —1+1-—5=x
= lim

x—0 4= — 1

(9T —-1)—(5*—-1)
= lim

x—0 4T — 1
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91571

=lim ——— _[-x—0, .x#0]
70 471
-1y _ (51
i (1))
70 (£=1)
lim =L lim 21
=0 = r—0 T
lim &1
z—=0 T
log9 — log b .oat—1
= e | lim = loga
log 4 =0
1 9
= log| — ).
log4 5]

Exercise 7.4 | 1.2 | Page 105

Evaluate the following: lim

[5’:4—3’:—2“—1]

— T
SOLUTION
b+ 3F-2T-1
lim
z—+0 T
ET 1 31: . 21‘

L)+ (32
z—+0 T

BT+ (3" —-1)—(2*—1)
= lim

z— T

) (5’:—1 3F—1 2”—1)
= lim + —

z—+ xr xI xI

5" —1 3F—1 2* —1

:nm( )+um( )_nm( )

x—0 Tr z—0 T z—0 xr

. at—1
=logh + log3 — log 2 ...lhm —lﬂga]
z—0 T
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Exercise 7.4 | Q 1.3 | Page 105

Evaluate the following: lim
z—l

{lﬂg(Z +x) — log(2 — x)

£

SOLUTION

lim

z—

log(2 + z) — log(2 — z) ]

log[2(1+ £)] —log[2(1 — £)]

£

log2+log[1 + %) — []c:-g2 + ng(l — %)]

= lim
r—:0 H P
i lﬂg(] + %) — log(l — %)
r— T
i ]Dg(l + %) B ln::-g(l — %)
z—) I &I
i _]Dg(l;l— %) ln::-g(l — ?)
=0 2(3) (—2)(—%) |
1 - log(l—l—%) 1 - log(1 — %)
2 z—0 % 2 -0 —%
1 1 z— 0,5 — 0 and -|
=5 M)+ 5A) - [ i oe0+2) _ 4 J
z—0 T
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Exercise 7.4 | @ 2.1 | Page 105

, . ¥ +3F -2
Evaluate the following: lim
x— ;1':2
SOLUTION

. 3F+3-2
lim
z—0 _1:2
3+ & — 2
= lim
z—:0 72
(37)% + 1 — 2(37)
z— qz . p2
2
3*F -1
lim &
z—0 2. (31)

_ (3*—1)? 1
= lim K —
z—:0 r 3z

_ (3*—1)? 1
= ]]Iﬂ. w»
z—+0 T lim (3%)

z—0

[ a%-2ab + b% = (a-b)?]

1
_ 2
= (log 3)~ x 20

1 -1
= (log3)* x — ... []im 4
1 x—0 T

= log a,]

= (log3)%.

Exercise 7.4 | Q 2.2 | Page 105
1

. . 3+zx|*=
Evaluate the following: lim [ ]
z—0 | 3 —

SOLUTION
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=0 \ 1 — 3 denominato by 3
(1+3)"
= lim 1
z— T\
(1-%)
3,1
MR
:z—m r ) X
(1-%)" ~
lim [ (14 2)3]
 lim [+ )]
- =€ _3 __;
tim [0 5)7]
ot r— 0,5 —+0,—5 —0 and
=t lim (1+x) =e
r—l
- o3t
F
— g3,

Exercise 7.4 | 2.3 | Page 105

. ( 1+ 3 ) * {Di‘vide numerator and
= lim

log(3 — z) — log(3 + z)

Evaluate the following: lim [

r— T
log(3 — ) — log(3
i 1083 — ) —log(3 + z)
z—0 T

) 1 3—=zx
= lim —lc:-g( )
z—0 I 3+x
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= log
I i 3
REEDN
e 7 x _ i
:]Dg( ) ...[..-x_}'o?:t—_}'[] and lim (1+z)* =e
EEI z—+0
2
=loge™
2
= —— -loge
3 g
2
- 21
~(1)
2
3

Exercise 7.4 | Q 3.1 | Page 105

a?-:: . bﬂz
Evaluate the following: lim | ———
z—0 | logl + 4z

SOLUTION
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b?::
Iim | ———
z—0 []Dgl + 4;1:]

a** —1—b* —1

im
z—0 logl + 4z

a**_1-b*_1
I

im
r— log 1+4x
£

lim |:1131—1 o h2=—1:|

_ x—0 * =
Bl lim log 1+4x
z—0 4z
. i _ . 2r_
lim |2 1| x3—lim |[2=1| x 2
z—0 3z z—0 2z

. log 1+4
lim ee+ir g4

z—+) 4z

'x—z~02$ﬁ‘-03$—}0
_ 3loga—2logh 4z — 0 and lim *— =loga

z—+0
1x4 and lim lﬂg1+:,‘}|=1
| z—:r[] T ]
2

= (logaS logb )

1] a’
= —10o — |

g ® b2
Exercise 7.4 | 3.2 | Page 105

(2" —1)°

Evaluate the following: llm [(3: — 1) x log(1 + z)
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112
lim (2" —1)
=0 | (32 — 1) x log(1 + x)

[Divide Numerator and’

(2°-1)’ _ 5
i " Denominator byz
= lim
z—0 3’—1-1'3g1+r Asz —+0,x#0
’ i x40 ]
z 2
li 2¥—1
o I (55
. -1 logl+z
lim | (55) x 5]
- 25142
lim (=)
(EI 1)>< lngl T
::%[] :l:—}'l:l
: a®™—1 __
i (]DgZ}E hm =2 = loga,
log3 x1 | iy etz _ 4
r—0 x
2
_ (log2)
~ log3

Exercise 7.4 | @ 3.3 | Page 105

15 — 5" —3"+1
Evaluate the following: lim { 5 L
T

z—l

SOLUTION
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157 — 5% — 3% + 1

lig 22

. K. 3T—-hHF"—-3"+1
= lim

z—0 12

o 5T(3T —1)—1(3 — 1)
= lim

z—0 2

. (37 —-1)(5" —1)
= lim

z—0 72

) (3: —1 5t —1 )
= lim X

z— xr I

3* -1 i —1

= lim x lim

z—+0 I H z—0 xr

xz— T

=log3-logh ..[]jm a —1 =10ga,]

Exercise 7.4 | Q 3.4 | Page 105

.. 3T -3
Evaluate the following: lim

z—2

SOLUTION

=2 (3% —3)(3% + 3)
Asz — 2,5 —1
[ 37 —» 31 - 37 £ 3]
.33 —-3+4£0

1
r—2 3% + 3
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3% 43

3113
1

6
Exercise 7.4 | Q 4.1 | Page 105

(25)" — 2(5)" + 1]

Evaluate the following: lim {

x—l 2
SOLUTION
lim (25)" —2(5)" +1
z—0 2
[ 2z z T
o [ —20) 41
x—+0 72
S . -
i | 5 —209)7 41
x—+0 72
- 2
_tim 7Y
z—+ xg
“im (2L :
- x—l) T
-1
= log 52 ... {lim 2 = log a,]
xz— T

Exercise 7.4 | @ 4.2 | Page 105
(49)* — 2(35)% + (25)°

:rﬂ

Evaluate the following: lim [
z—

SOLUTION
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lim (49)" — 2(35)" + (25)7
x—0 72

y [ (72)" —2(7 % 5)" + (5%)°
250 2
@ 2 - )T+ (50)
= lim -2

i xI 2

i O 5)

z— xg

[ =z T 2

~ lim 7" —1—-5"—-1

x—l) i T
o [T 51 ?
- z:]i:l}% i T £

G R L |
= | lim — lim
z—0 T x—+0 T
= 1
= (log 7 — log 'E:)2 []im 2 = log a]
r—0 T

log :

p— D —_— .

&%

MISCELLANEOUS EXERCISE 7 [PAGES 105 - 106]

Exercise 7.4 | Q 1.1 | Page 105

9* — 5*
Evaluate the following: lim { ]
x—0 4 — ]
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. 9T —h*
o1

. 92 —-1+1-—5=x
= lim

z—l 4 — 1
(9 —1) — (5 — 1)

z—l 4T — 1

9% _1-5*—1

=lim —=—— . [+x—=0 .xz0]

5

log9 — log b .oa™—1
= e | lim
log 4

1 9
log| — ).
log4 ( 5] )

Exercise 7.4 | Q 1.2 | Page 105

Evaluate the following: lim

z—
SOLUTION

. 5T 437271
lim
z—0 T

rI . 1 33 . 21‘
(571 + (37— 27)
x—l T

(5* —1)+(3*—1) —(2* - 1)
z—) T

5 +3" -2 -1
T
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. (BI—I 3t —1 2"*—1)
:]]Iﬂ _|_ —
r— T T €T

. h* —1 . 37 -1 . 2* —1
:]]Iﬂ( )—l—hm( )—]1]31( )
z—) T z—0 T x—l T

=log5 + log3 — log 2 ...[]'11:% ar -1 lﬂga]
T— T
- log 2% 3
15
= log 5
Exercise 7.4 | Q 1.3 | Page 105
Evaluate the following: lim {]Dg(Z ) ~log(2 ~ z) ]
r— T
log(2 + ) — ]Dg(Z — )

J:—>[]
g2+ 7)) ogfz1— 3)

z— T
bm log2+lc:-g[1 + %) — []c:-g2 + log(l — %)]

x—l i
i lﬂg(l + %) — ]Dg(l — %)

z—:0 I
bm log(l + %) B log[l — %)

r—l xr €I
i _log(l +3) B log(1— %) ]

=0 2(%) (—2)(-%) |

log(1+ = log(l— £

:l]_"l]Il og( 2)—|—l]_im og(l— 3)

2 z—0 % 2 0 —%
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Exercise 7.4 | Q 2.1 | Page 105
, . 3T +37F =2
Evaluate the following: lim

z— p2
SOLUTION

. 3F+3 -2
lim
z—0 mg

T 1
37+ L — 2

z—0 2
(37)% + 1 — 2(3%)
z—0 3z. mg

I‘ _ 2
tim &
xz—0 xg . {33)

_ (3I—1)2 1
= lim X —
x—+ T 3T

_ 37 1)\2 1
= ]]Iﬂ. w —
z—0 T lim (3%)

—0

[+ a?—2ab + b% = (a—- b)?]

1
_ 2
= (]Dg 3} 4 E

1 -1
= (log3)*> x = ... []im 2
1 z—0 T

= log a,]

= (log3)°.
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Exercise 7.4 | 2.2 | Page 105

. 3+=x B
Evaluate the following: lim

z—0 | 3 —
SOLUTION

3
lim( +

z—0 3 — 7

=
S
H|-—'

z—+

. ( 1+ 3 ) z {Di‘vide numerator a,nd]
= lim

denominato by 3

I I
[qs]

et [

|

I
s}
et b

Exercise 7.4 | Q 2.3 | Page 105

Evaluate the following: lim

z— T

{]Dg(3 —z) — log(3 + z) ]

SOLUTION
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lim log(3 — z) — log(3 + z)

—0 T

a2
g 78
a9t
- | . oy
{iim (1-$)7 |
= log
- T 2 3
{0 i}
e 7 T ) i
= log --.[-..$_}U?:|:—_:"D and lim (1 +xz)= =e
-E_al‘ 3 x—l
2
=loge™
2
= —— -loge
3 g
2
S—G
2w
-
3

Exercise 7.4 | 3.1 | Page 105

aﬁ:l: - bﬂz
Evaluate the following: lim | ———
z—0 | logl + 4z

SOLUTION
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a.‘]z . bgﬂ:
lim | ———
z—0 | logl+ 4=z

. a*—1-b* -1
im

z—0 logl + 4z

a*—1-b*—1
I

im
r— log1+4r
I

lim |:::3"—1 o h23—1i|

_ x—0 = x
B lim log1+4x
r—0 4z

. 3x_ . r_

lim [ =1| x3—lim |2=1| x 2
_ x—0 3z — 2z
B - log 144z

iy £ x 4

v — 02z — 03z — 0
3loga — 2loghb 4r — 0 and ]i_m%zloga

= z—0
1 x4 -
and lim 2202 _ g
| T— _
! 2
= Z(lﬂgaﬁ —loghb )
1 1 a®
= —log| — ).
Tt b2
Exercise 7.4 | 3.2 | Page 105
o (27 — 1)
Evaluate the following: lim
z—0 | (3% — 1) x log(1 + z)

SOLUTION

. (2:: o 1)2
20 (3= — 1) x log(1 + z)
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) [Divide Numerator and |
21
Y { p } Denominator byz?
T 00 ¥ 1logltz Asz —+ 0z #0
’ i z2 £ 0 ]
T 2
li 2x_1

- (%)

. | lﬂg 1+=

lim |(F54) x 2=

T 2
lim (2 -1

_ x—l
- ( 3¥—1 ) « ki lczg] T

I—)[] :l:—}'l:l
| (log2?  |Hm T~ leea,

log3 x 1 | iy Jeel+z) _ 4

x—0 T
2

(log 2)

~ log3

Exercise 7.4 | Q 3.3 | Page 105

15 — 5T —3"+1
Evaluate the following: lim { L
T

z—0 2
SOLUTION
. 152—5:’—314—1]

lim
z—0 2

. h*.3T-H"-3"+1
= lim

z—0 72

. 55(3F —1)—1(3° — 1)
= lim

z—0 72

@E-yEE -
= lim

z—0 2
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_ (3”—1 5’:—1)
= lim P
r—l r T

3 -1 5 — 1
= lim x lim
z—+0 T z—0 E
-1
=log3-logh ...[]jm a =10ga]
z—0 €T

Exercise 7.4 | 3.4 | Page 105

o [37-3
Evaluate the following: lim

z—2

SOLUTION

Asz — 2,5 —1
= lim 21 [ 37 — 3! -_3%%3]
z—2 33 4 3 :

37T —34£0

1
32 +3
1
3143
1
= =

Exercise 7.4 | Q@ 4.1 | Page 105

Evaluate the following: lim

x— 2

{(25)“’ —2(5)" + 1]
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SOLUTION

(25)" —2(5)* +1

lig 2
i 2z T 7]
i [ —209) +1
r—0 72
S . _
e | ) 205)7 41
r—0 72
- 2
i O
r—) 2
“lim (21 2
- z— T
T—1
= log 52 ... {lim 2 = log a,]
xz—+ T

Exercise 7.4 | (1 4.2 | Page 105

Evaluate the following: lim

[(49)I —2(35)" + (25)° ]

r— 2
SOLUTION
_ [(49)3—2(35)%(25)1
lim
x—0 2
(ﬂf—2ﬁx5f+(§f]
= lim
z—0 72
[ (77)? 7T — 57)% + (5°)°
o [ 20 s ()
z—0 72
r _ rx\2
i )
z— 72
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_ 73—1—5I—1r
= lim

r—l i T
(-1 52—1_]2
= lim —
r— i r xr
o1 5T 172
= | lim — lim
| r x—+0 T
9 . a® —1
= (log7 — logh)” ...|lim = loga
x—() T

log :

= D —_— .

&%

MISCELLANEOUS EXERCISE 7 [PAGES 105 - 106]

Miscellaneous Exercise 7 | Q 1| Page 105
n

if lim

= 80 then find the value of n.
r—2 p — 2

SOLUTION

n
— 2
lim v

r—2 p— 2

= 80

n n
~n2™T=80 . |lim — = naﬂ—1]

~n@2)"T=5x16

= 5x(2)*
=N = 5% 2>
sn=05,

Miscellaneous Exercise 7 | Q 2.01 | Page 105

z+2)7 —(a+2)F
Evaluate the following Limits: lim ( ) ( )

r—a Tr—a
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C (z+2)7 —(a+2)3
lim
r—a T — a
Putx+2=vyanda+2=>b
Asx—ax+2—a+2
i.e.y — b.
+2)% — (a+2)7

-~ lim (2 ) (at2)

r—+a T — A

_ ys —b3
e (y-2) - (b 2)

. y3 —b?
= lim =¥—
y—b ‘y—b

Miscellaneous Exercise 7 | Q 2.02 | Page 106

1+z)"—1
Evaluate the following Limits: lim ( )
r—2 €T

SOLUTION

1 |
lim ( + m}
r—2 T

Put1+x=y aX=y— 1T
Asx— 2,y =1

. (1+2) -1
s lim

z—2 I
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= lim
y—=1 y—1
_ 1]1
= lim Y.
y—=1 y—1
n_ _mn
= n(1)n-1 [hm r e =naﬂ_1]
r—a T —a
= .

Miscellaneous Exercise 7 | Q 2.03 | Page 106

o (z —2)
Evaluate the following Limits: lim

=2 | 202 — Tz + 6
SOLUTION
—2
i [ = —2) ]
=2 [ 222 — Tz + 6
— 2

- lim — & —2)

=2 (z — 2)(2z — 3)

_ 1 Asx — 2, +#+ 2
= lim

z—2 213 — 3 $—27£n
_ 1

2(2) — 3

= 1.

Miscellaneous Exercise 7 | Q 2.04 | Page 106

3
r’ —1
Evaluate the following Limits: lim
=1 | 2 + 5z — 6

SOLUTION

Get More Learning Materials Here : & m &N www.studentbro.in



 lim 22 +z+1 m[ﬁsm%l,m%l]
r—1 r+ 6 .'.I—].;é{]'

() +1+1

146

_3

==

Miscellaneous Exercise 7 | Q 2.05 | Page 106

Evaluate the following Limits: lim [ r—3 ]
r—3 fp —2 — /4 —
SOLUTION
. z—3 ]
lim
= Ve—-2—-V4d—=x

~ lim r—3 ><*v«,-’:)::—2+'||J4—:r:
=3 | Ve —2—Vd—z Vz—-2++4-=x

(:1’:—3)(\/:1*:—24— \/4—:1’:)

:lﬂ (r—2)— (4 —=z)
| [;1*:—3)(\/:1*:—2+\/4—m)
= lig 2z — 6
 @-3)(Va—2+ Vi)
- 2(z — 3)
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L ve—2++v4d—=z Asz —+3,x+#3
= 2 "I ;m—3%n]
:%ﬁﬂ (1.!;1:—2—#1..!4—;1:)
-2 (v 2+ vi3)

1
=1.

Miscellaneous Exercise 7 | Q 2.06 | Page 106

3—vd+=zx
Evaluate the following Limits: lim
=41 —h—=x
SOLUTIO
) 3—vo+=x
lim
=4 | ] — 5z

; _3—vﬁ+$><3+xﬁ+m><l+#5—m
= 111m

4 l1—-+vb—2 1++vb—2 3++v5+x
C[9-G+2) 1+V5-=z
= lim X

=4 |1-(5-2) 3+5+z

4z " 1++v5—=x

=4 | —4+zx 34 .5+zx
—(z—4) 1+V5-=
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= lim

=4 3+Vh+z

—(1+ﬂ)
3+v5+4
—(1+ﬂ)
3++5+4

—(1+1)

3+3
—2

Sr—4£0

Miscellaneous Exercise 7 | O 2.07 | Page 106

H* —1
Evaluate the following Limits: lim [ ]

z—0 T
7 —1
lim [ ]
xz— T
a® —1
=log5 .. []im = log EL]
xz—0 T

Miscellaneous Exercise 7 | Q 2.08 | Page 106
T i
. " " - T

Evaluate the following Limits: lim (1 + —)

x— 5
SOLUTIO
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li (1+$)i
111 5

z—0

= lim |(1+ 2 gk
R ( 5)

=e%.“hm(y+mi=e]

0

Miscellaneous Exercise 7 | Q 2.00 | Page 106

log(1 + 9=
Evaluate the following Limits: lim [ 8 ) ]
r—0 T
SOLUTIO
log(1+9
iy [ 28199
z—0 T
log(1+9

_ lim [ og(1+ :I:}]

z—:0 O

Miscellaneous Exercise 7 | O 2.1 | Page 106

5
o (I-=2)" -1

Evaluate the following Limits: im 3
z—0 (1 _ LE} 1

SOLUTION

. |a—=2) -1
lim 3
=0 | (1—2)° —1
Put1-x=y
Asx—0,y =1
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5
—1
= lim Y
y—1 3 — 1
Sl Asy —+1,y#1
_ lim y—1 .y—lgé[]
y—1 \ ¥'~-1 | | Divide Numerator and
—1
! | Denominator by y—1
lim -1
B y—1 ¥
i lim £-%
y-1 y—1
5(1)* n_ o
_ 5 __,[Hm et nan—ll
3(1)2 r—a T — A
5
3

Miscellaneous Exercise 7 | Q 2.11 | Page 106

Evaluate the following Limits: lim

[a’*—l—bz—l—cw—3]

z—0 T
SOLUTIO
. atT+b*+c*—3
lim
x—0 T

(a® — 1)+ (b* — 1)+ (c* — 1)

x—ll xr

_ (a*—l b* —1 4:"‘—1)
= lim + +

x— T r i

_ a® —1 ) b* —1 _ cF—1
:]1_1:11( )—I—hm( )—I—hm( )
z—+0 T r—+0 T z—+0 T
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=loga+logb+logc .. []im

z—

= log (abc).

Miscellaneous Exercise 7 | 4 2.12 | Page 106

Evaluate the following Limits: lim

a* —1

€T

= loga

e" +e T —2

xr—0 72

. et t+e T -2
lim
x— mg
et + &5 — 2
= lim e
z—0 32
o (%) 41— 26"
= lim
r—l mg i ET
2
et —1
= lim ( )

Miscellaneous Exercise 7 | Q 2.13 | Page 106

Evaluate the following Limits: ]jIIZ[l]
r—
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_ z (6% — 37)
20 (22 — 1) -log(1 + z)
(3% - 2¢ — 37)
230 (2* — 1) - log(1 + z)
z-3%(2% — 1)
lim
z—0 (27 — 1) -log(1 + z)
Asz — 0,2% — 20
ie27 51 -.2° 41
25140

_ x-3F
=lim —— ...
z—0 log(1 + z)

3I

1M —
z—0 log(l+x)
T
lim 3*
x—0
. log{1+
lim g(l+x)
z—0 T

~ 30 o log(1l + z) 1]

S e (1M —— =
1 z—0 T

=1

Miscellaneous Exercise 7 | Q 2.14 | Page 106

dr 2r T
. a” —a” —a +1
Evaluate the following Limits: lim [ ]

x—{ m2
SOLUTIO
) aEz_aﬂz_az +1

lim
x—0 72

. a?:_az_aﬂz_az+1
= lim

z—0 72
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= 1i
220 22
a® —1)- (a?r —1
(1
z—:0 72

:I.‘_l 2:!!_1
:]i_m(a )x]jm(a )XE
z—:0 T z—0 2x

Asx—}ﬂ,Zm—}ﬂand]

=loga- (2loga) ... lim 21
r—

= loga

= 2(log a)2.

Miscellaneous Exercise 7| Q 2.15 | Page 106

A (5" —1)°
Evaluate the following Limits: lim

=0 | z-log(1+ x)

2
5" —1
lim ( )
=0 z -log(l + z)

(5*—1)* Asz —= 0,240 . 2240
= lim —=—— ...| Divide Numerator and
z—0 =zlog(l+zx)
z? Denominator by z?
z 2
1i 5 —1
IEEI:I ( x )
i loe(+e)

I

x—0
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a*—1

_ (log 5]2 EE{IJ = loga,

N B T
z—0 T

= (log 5)°.

Miscellaneous Exercise 7 | Q 2.16 | Page 106

o [at -1
Evaluate the following Limits: lim | ———

r—0 b?z: —1
SOLUTIO
~atrt -1
lim
x—0 biz 1
A |
= lim —=

lim (i) « 4
T—
lim (b%_l) % 2

x—0 2z

4loga Asz — 0,22 —+ 0,42 — 0

- 2loghb [ and lim%=lnga ]

z—0

2loga
logb
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Evaluate the following Limits: lim

r—0
SOLUTIO

[lc:-g 100 + log(0.01 + x) ]
x
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. [log 100 + log(0.01 + x) ]
lim
xz—0 T

log[100(0.001 + z)]
z— P

log(1 + 100z)

z— T

_ log(1 + 100x)
lim X
z—0 100z

Asz — 0,100z — 0 and
=1x100 log(1+z) _ 1

T

100

lim
—l

= 100.
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Evaluate the following Limits: lim [

log(4 — z) —log(4 + z) ]
z—0

£L

lim log(4 — ) — log(4 + x)
x— T

log[4(1 — §)] —log[4(1+ §)]

z—) T

log4+lc:g[1 — %) — []c:-g4 ]Dg(l + %)]
r—+0 I

log(1— %) —log(1+ %)
z—) T

]Dg(l — %) ln::-g[l ot f)
r—l r B xI
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:_I :]:J—>EI —% 4 :E[Hl:' %
1 1 [Asm%ﬂ?i —>0,;—f0
) _Z(l) a E(l) [ and lim 2X80F7) _ 1J
x—0 *
1
T2
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Evaluate the limit of the function if exist at x = 1 where, f(x) = {

) =7-4x:x<1
=% +2:xz2>1

lim f(z) =lim (7 — 4z)
r—1 r—1

= 7- 4(1)
=3

. T 9
z]ﬂ:il+ f(x) 311}1:?+ (z* +2)
= (1)2 +2

=3

]jr:ln f(x) = ]jIEIJ f(x)

111}:% f(x) exists.

-~ lim f(z) = 3.

r—1

T—4r =<1
2+2 z>1
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