Chapter 6

LimniEs anel ne Numosr @
XERCISE G6A

Level 1
1. Find lim (-/3).

x—5

2. Find lim (x° +2x7 + 4).

x—=2

3. Find lim (x = 2)(x” +8).
x—2

2
4. Find lim 216
x—4 x+4
2
5. Find lim *_t3%¥*+4
x—-1 x+2
2
6. Find lim ~—2>.
x—=5 x-5
7. Find lim 2“3 .
x=>-3x"+5x+6
2 —
8. Find lim &~ 2%=24
16 (x = 2)(x — 6)
9. Find lim w
x—=8 x* -T7x-8
2
10. Find lim 5 ~2*~8

=2 x2 +7x+10

2 4
11. Find lim 12‘7+”4
x—=318=3x" - x
1 1

12. Find lim &35
x—0 X

13. Find lim [L S .
x=0 2x  x(x+2)
2,1

14. Find lim — 2,
x—-4 x° -16
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x+4

15. Find lim — .
x—=-4 x° + 64

3
16. Find lim 2 ‘1225.
x—=5 25—x

2
17. Find lim M
x—3 427

18. Find lim 4 ‘16.
x—>2 2% _4

Level 2

3 3
19. Find lim & =21 =%
h—0

252 2
20. Find lim (-2 —(x+40)"
h—-2 h+2

2
21. Find lim L)H—lz
=3 x“ —6x+9

2 2
22. Find lim 2"2 +5’Ch+3h2.
>3 AxT +12xh + 9h
2

2
23. Find lim *_—19

x4 \[x -4
24. Find lim X

x—-5 x2 225

25. Find lim 20~%

x—>164—\/;‘

26. Find lim x:\/i_
=2 x" -4

VO+x -3

27. Find lim

=0 fl+x -1

2
28. Find lim >+~ 0%*+8

=20 ¥ +12
N3x+7 -4

29. Find lim

=3 3-Jx+6

3
30. If lim 3)62—-'-1”6 =2, where b is a constant, find the value of b.
x=>0 4x° —3x
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Level 3

[.2
31. Find lim 22 +5x“@_
x—5 \/xZ—IO—JE
32. Find lim (x‘h)““h‘x‘/;,
=0 Jx-h-x
1 1

3 3 1
33. Find [lim S H O30T g eh T desig
x=h x—h x=2h  x-2h

34. If lim

x> =25
xX—a ’x2_9_4

=8, where a is a constant, find the value of a.

@XERClSE 6B

Level 1
35. Find lim —
x—o S5x +8
6. Find i 19
x—-» 8y — 9x
37. Find lim 243
x—o 8x =3
3
38. Find lim )‘2;3’“3
x—=-0 Qx —4x
3 2
39. Find fim 223 *Y+ 7
r=e (x% +3)(x% = 9)
2
40. Find fim (X +OCC =3)
x=o (x7=x7)(2x" -1)
3
41 Find fim —% —2Y*0
= 50x2 + 27x + 4 000
2 3
42. Find lim — X=X +5)
x=o (X +1)(x +2)(x +4)(x +8)
2
43. Find lim (“21)(—"‘2)
x—=>- 2x° -3x+4
44. Find lim (ZX70)0.
x—=o 3x+4
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45.

46.

47.

48.

49.

50.

51.

52.

2
Find lim 1/6"2—”3".
= | 24x% — 25

(x* +2)(x +5)

Find lim [ 72X 2)
x=>-0 | 4x” +6x+9
2
Find lim |5 —#**1

2
Find lim ,/3'4’“3'5’6
x—=>-0 | 5-2x" +9x

x—-m \3x3 —5x% =2

3
Find lim 3 3+5x3'16x
x—>® 2x” +8
[,.8 4
Find lim W.
x—» 6x" =3x° -9
2
Find lim Ay’ -2

re \/3x3 _2x* —x+5

Find lim (5% - V52 = 5% +9).

xX—>—00

Level 2

53.

54.

5s.

56.

57.

58.

59.

X -X

Find lim —> .
x—-0 9 4 377
X
Find lim —2——0_.
x—>00 2x+3 +9

Find lim —>%

= 4?6 |
Fi ) Vax* -9
ind lim

x—-0 8x% + 6x +7 .

2
Find lim Yo% *6-3
x—>-% X
Find lim x+1 .
v 4?4522

Find lim (Vx? - 2x-3 - x).

X—>x

Q
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60. Find lim (vV9x —10x+11 +3x).

X—>—00
61. Find lim (2* —-v4" =2" +9).
xX—>0
) . 1
62. Find lim

x> 02 _4x —3x +1

63. Find lim [(vx +9 — Vx - 5)J/x].

X—>0

64. Find lim (V2x* —3x+5—2x? +3x-5).

X—>—00

3
65. Find lim (| —*— -3,
x—=o {4x+3 2
hx? + kx — . .
66. Let f(x) = D where 4 and k are constants. It is given that lim f(x) =8 and lim f(x) = 2.
X" =-x x—0 xX—>00

Find the values of 4 and k.
67. (a) Prove, by mathematical induction, that for all positive integers n,
3 nz(n +1)2
-

3 3 3 3
(b) Hence find lim 31 +32 +33 AL
n=e 1”427 +3° +..-+(2n)

2+2°+3% + - 4n

Level 3
2 2
68. Let f(x) = \/hx ~6x + \/kx —16x+ 25, where h and k are constants. It is given that lim f(x) =5
2x 3x2 x—>00
[, 2 2
and lim f(x)=1, and both lim VX" =6x and lim 106;62)6-#25 exist. Find the values of 4 and .
X—>— X—>0 X X—>%00 3x
3
69. Find lim (2x+ 4 3).
x—>=0 x+1
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@XERCISE 6C

Level 1

70. Find lim —>—
x—0 SIn 2x

71. Find lim 2xcot§.

x—0
72. Find lim sin2xcsc4x.
x—0

73. Find lim ~202%
x—=>0 sin”“ 4x

. 2
74. Find lim S22
x—=0 sin“ 2x

2
. ) -1
75. Find lim see x=2 .
x—0 xtan3x

) . 4dx-sin2
76. Find lim Lm)zc
x—0 sin% + 6x
R cos%
77. Find lim —.
x—0 X

78. Find lim S052% ~C0S X

x—0 3x

) . sin3x-sin7x
79. Find lim —_—
x—=0 XCcos” x

80. Find lim % 205%

x—0 cos4x —cos2x

4x? + cos6x — cos2x

81. Find lim - -
x—=0  3x(sin 5x + sin x)
$2. Find lim —>—%
x—>0 COS2X — CoS 20
$3. Find [im 20X ~@nf
x—f X —[3
84. Find lim st x

=0 /2sin(2x + 1) -1

3 tan(3x - %) +1

85. Find lim
x—0 X
86. Find lim xsinxtanx

x—0 /1 - tan 2x — /1 —sin 2x .
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, . sin(3x-7)
87. Find lim ——=.
x—=Z 1-2cos2x

x—Scosx
88. Find lim %
x—=% 1+sin3x

cos(x + %) +1

89. Find 1i1121 5 7
x=>3 (x = 5H)sin(x - 5F)

i i 312
90. Find lim [sin(x - ) - sin(3x = )] |

x—=2 sindxsin(3E - 2x)

@XERCISE 6D

Level 1
91. Find lim e* In(2x* +1).

x—0

92. Find lim In(e* — + 2x - x?).

x—2

X 2x
93. Find lim %

xX—>0 e

2x X
94. Find lim &_*8¢ =3¢
X—>— 2)6

95. Find lim (1+i)x.
5x

96. Find lim (1-3)“2.
X—>© X
1
97. Find lim (1+2)*.
x—0 2
1
98. Find lim (1-3x?)6+".

x—0

99. Find lim (1 - ——)".

x—o o 3x

100. Find lim (1+i)2“4.
3x

X—>0

101. Find lim (X=2
x—o 3x+4

).
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102.

103.

104.

105.

106.

107.

Find lim (Zx +3x)2

x—» 2x? _5x

Find lim (——— 3 )_“2.

x—w 34 2

x—2
x+4 4
. . e —-e
Find lim
x—0 4x
3 2x+3
. . e —e
Find lim
x—0 6x
-6x
. . l-e
Find lim
x—0 2x

Find lim 2xIn(1 + —)

X—>

Level 2

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

Find lim M&x+1)
x—0 3x
X —-X
Find lim £<—¢
x—=0 3xe*
5x 3x
Find lim &——¢
x—0 2X
2
—-X
Find lim »—¢
x—0 2x

x* x?

-e

Find lim
x—=0 2x

X _ -X 1
Find lim & —2¢ *1,
x—0 X

5
Find lim (2x *
x> 2x% 47

)

6x + 8.
Find lim (xz-l-—x+

x—>o x4+ 7x -8

-18
Find lim (%
x=o  x*-25

)"

Find lim (

x—0  4x?

+5x+1

1
18x% +9x +1 .

Q
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6+ + L 1

118. Find lim (————*2 ),
x>0 (30 -y %)

X

119. (a) Express 1+§+£2 in the form of (1+ 2)(1 +2), where a and b are constants.
X X X X

(b) Hence find lim(1+ 3 + %)x.
x

xX—> X
: . 1 2
120. Find lim xIn(1 + — - —).
x—>00 X x
Level 3
sin(l - %)

121. Find lim
=0 1-¢F

2x -2x
122. Find lim & *¢ =2,
x—0 xsin4x

123. Solve the equation ¥ — 6e* +5 = (.

124. Solve the equation ¢* =8¢ +2 =0.
125. Solve the equation 2In(x + 3) — In(x + 5) = 0.

126. Solve the equation [In(x + 2)]* = 3In(x + 2).
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