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68. lim
𝜃→0

sin[cos(𝜃)]

sec(𝜃)
=

lim
𝜃→0

sin[cos(𝜃)]

lim
𝜃→0

sec(𝜃)
=
sin (lim

𝜃→0
cos(𝜃))

1
=
sin(cos(0))

1
= sin(1). 

 

 

69. lim
𝜃→0

𝜃2

1 − cos (2𝜃)2 = lim
𝜃→0

𝜃2

sin (2𝜃)2 = lim
𝜃→0

𝜃

sin(2𝜃)
⋅

𝜃

sin(2𝜃)
= lim

𝜃→0

𝜃

sin(2𝜃)
⋅
2

2
⋅

𝜃

sin(2𝜃)
⋅
2

2
= 

 = lim
𝜃→0

2𝜃

sin(2𝜃)
⋅

2𝜃

sin(2𝜃)
⋅
1

4
=
1

4
(lim
𝜃→0

2𝜃

sin(2𝜃)
⋅ lim
𝜃→0

2𝜃

sin(2𝜃)
) =⏞
#1

=
1

4
(1 ⋅ 1) =

1

4
. 

 Alternate solution: 

 lim
𝜃→0

𝜃2

1 − cos (2𝜃)2 = lim
𝜃→0

𝜃2

sin (2𝜃)2 = lim
𝜃→0

𝜃

sin(2𝜃)
⋅

𝜃

sin(2𝜃)
= 

 = lim
𝜃→0

𝜃

2 sin(𝜃) cos(𝜃)
⋅

𝜃

2 sin(𝜃) cos(𝜃)
= lim

𝜃→0

1

4
⋅

𝜃

sin(𝜃)
⋅

𝜃

sin(𝜃)
⋅

1

cos(𝜃)
⋅

1

cos(𝜃)
= 

 =
1

4
lim
𝜃→0

𝜃

sin(𝜃)
⋅ lim
𝜃→0

𝜃

sin(𝜃)
⋅ lim
𝜃→0

1

cos(𝜃)
⋅ lim
𝜃→0

1

cos(𝜃)
=⏞
#11

4
⋅ 1 ⋅ 1 ⋅

lim
𝜃→0

1

lim
𝜃→0

cos(𝜃)
⋅

lim
𝜃→0

1

lim
𝜃→0

cos(𝜃)
= 

 =
1

4
⋅

1

cos(0)
⋅

1

cos(0)
=
1

4
⋅
1

1
⋅
1

1
=
1

4
. 

 

 

70. lim
𝜃→0

sec(6𝜃) tan(3𝜃)

𝜃
= lim

𝜃→0

tan(3𝜃)

𝜃 cos(6𝜃)
= lim

𝜃→0

1

cos(6𝜃)
⋅
sin(3𝜃)

𝜃 cos(3𝜃)
= 

 = lim
𝜃→0

1

cos(6𝜃)
⋅
sin(3𝜃)

𝜃
⋅

1

cos(3𝜃)
= lim

𝜃→0

1

cos(6𝜃)
⋅
sin(3𝜃)

𝜃
⋅
3

3
⋅

1

cos(3𝜃)
= 

 = 3 lim
𝜃→0

1

cos(6𝜃)
⋅
sin(3𝜃)

3𝜃
⋅

1

cos(3𝜃)
= 3 lim

𝜃→0

1

cos(6𝜃)
⋅ lim
𝜃→0

sin(3𝜃)

3𝜃
⋅ lim
𝜃→0

1

cos(3𝜃)
= 

 = 3 ⋅
1

cos(0)
⋅ 1 ⋅

1

cos(0)
= 3 ⋅ 1 ⋅ 1 ⋅ 1 = 3. 

 

  



71. lim
𝜃→0

𝜃2 cot (4𝜃) =2 lim
𝜃→0

𝜃2 ⋅
cos (4𝜃)2

sin (4𝜃)2 = lim
𝜃→0

𝜃2

sin (4𝜃)2 ⋅ cos (4𝜃)2 = 

 = lim
𝜃→0

𝜃

sin(4𝜃)
⋅

𝜃

sin(4𝜃)
⋅ cos(4𝜃) ⋅ cos(4𝜃) = 

 = lim
𝜃→0

𝜃

sin(4𝜃)
⋅
4

4
⋅

𝜃

sin(4𝜃)
⋅
4

4
⋅ cos(4𝜃) ⋅ cos(4𝜃) = 

 =
1

16
lim
𝜃→0

4𝜃

sin(4𝜃)
⋅

4𝜃

sin(4𝜃)
⋅ cos(4𝜃) ⋅ cos(4𝜃) = 

 =
1

16
lim
𝜃→0

4𝜃

sin(4𝜃)
⋅ lim
𝜃→0

4𝜃

sin(4𝜃)
⋅ lim
𝜃→0

cos(4𝜃) ⋅ lim
𝜃→0

cos(4𝜃) =⏞
#1 1

16
⋅ 1 ⋅ 1 ⋅ cos(0) ⋅ cos(0) = 

 =
1

16
⋅ 1 ⋅ 1 ⋅ 1 ⋅ 1 =

1

16
. 

 

 

72. 
lim
𝜃→0

tan(𝜋 − 𝜃) − 𝜃

sin(𝜃 + 𝜋)
= lim

𝜃→0

sin(𝜋 − 𝜃)
cos(𝜋 − 𝜃)

− 𝜃

sin(𝜃 + 𝜋)
= lim

𝜃→0

[
sin(𝜋) cos(𝜃) − cos(𝜋) sin(𝜃)
cos(𝜋) cos(𝜃) + sin(𝜋) sin(𝜃)

] − 𝜃

sin(𝜃) cos(𝜋) + cos(𝜃) sin(𝜋)
= 

 = lim
𝜃→0

[
0 ⋅ cos(𝜃) − (−1) ⋅ sin(𝜃)
(−1) ⋅ cos(𝜃) + 0 ⋅ sin(𝜃)

] − 𝜃

sin(𝜃) ⋅ (−1) + cos(𝜃) ⋅ 0
= lim

𝜃→0

[
sin(𝜃)

− cos(𝜃)
] − 𝜃

− sin(𝜃)
= lim

𝜃→0

𝜃 +
sin(𝜃)
cos(𝜃)

sin(𝜃)
1

= 

 = lim
𝜃→0

[
𝜃

sin(𝜃)
+

1

cos(𝜃)
] = lim

𝜃→0

𝜃

sin(𝜃)
+ lim

𝜃→0

1

cos(𝜃)
=⏞
#1

1 +
1

cos(0)
= 1 +

1

1
= 1 + 1 = 2. 

 

 

Let a and b be nonzero numbers. 

 

73. lim
𝜃→0

cos(𝑎𝜃) tan(𝑎𝜃)

𝑏𝜃
= lim

𝜃→0

cos(𝑎𝜃)

𝑏𝜃
⋅
sin(𝑎𝜃)

cos(𝑎𝜃)
= lim

𝜃→0

sin(𝑎𝜃)

𝑏𝜃
=
1

𝑏
lim
𝜃→0

sin(𝑎𝜃)

𝜃
⋅
𝑎

𝑎
= 

 =
𝑎

𝑏
lim
𝜃→0

sin(𝑎𝜃)

𝑎𝜃
=
𝑎

𝑏
⋅ 1 =

𝑎

𝑏
. 

 

 

Let a and b be nonzero numbers. 

 

74. lim
𝜃→0

cos(𝑎𝜃) tan(𝑎𝜃)

cos(𝑏𝜃) tan(𝑏𝜃)
= lim

𝜃→0

cos(𝑎𝜃) ⋅ [
sin(𝑎𝜃)
cos(𝑎𝜃)

]

cos(𝑏𝜃) ⋅ [
sin(𝑏𝜃)
cos(𝑏𝜃)

]
= lim

𝜃→0

sin(𝑎𝜃)

sin(𝑏𝜃)
= lim

𝜃→0

sin(𝑎𝜃)

sin(𝑏𝜃)
⋅
𝑎𝑏𝜃

𝑎𝑏𝜃
= 

 =
𝑎

𝑏
lim
𝜃→0

sin(𝑎𝜃)

𝑎𝜃
⋅

𝑏𝜃

sin(𝑏𝜃)
=

𝑎

𝑏
lim
𝜃→0

sin(𝑎𝜃)

𝑎𝜃
⋅ lim
𝜃→0

𝑏𝜃

sin(𝑏𝜃)
=⏞
#1 𝑎

𝑏
⋅ 1 ⋅ 1 =

𝑎

𝑏
. 
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