
1–8 |||| Differentiate.

1. 2.

3. 4.

5. 6.

7. 8.

9–10 |||| Find an equation of the tangent line to the given curve at
the specified point.

9.

10. ,
■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

���3, 1�y � sec x � 2 cos x

���6, 1�y � 2 sin x, 

■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

y � csc x cot xy � tan � �sin � � cos ��

y �
x

sin x � cos x
y �

sin x

1 � cos x

y �
tan x

x
y � e x sin x

y � cos x � 2 tan xy � sin x � cos x

11–22 |||| Find the limit.

11. 12.

13. 14.

15. 16.

17. 18.

19. 20.

21. 22.

■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■   ■■

lim
x l 0

 
sin�sin x�

x
lim
x l 0

 
sin�sin x�

sin x

lim
y l 0

 �lim
x l 0

 
cos x sin y

x � y �lim
x l 0

 
cos x sin x � tan x

x 2 sin x

lim
x l�

 
tan x

sin 2x
lim
x l 0

 
1 � cos x

2x 2

lim
x l 0

 
tan 3x

3 tan 2x
lim
h l 0

 
sin 5h

tan 3h

lim
x l 0

 
tan x

4x
lim
� l 0

 
sin2�

�

lim
t l 0

 
sin 8t

sin 9t
lim
t l 0

 
sin 5t

t
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7.

8.

9. 10.

11. 5 12. 13. 0 14. 15. 16. 17.

18. 19. 20. 21. 1 22. 1�1�11
2

1
4

1
2

5
3

1
4

8
9

y � 3s3 x � 1 � �s3y � s3x � 1 �
1
6 s3�

dy�dx � �csc x �cot2x � csc2x�

y� � sin � � sin � tan � � sin � sec2� � sec �1. 2.

3.

4. 5.

6.
dy

dx
�

�1 � x� sin x � �1 � x� cos x

1 � sin 2x

dy

dx
�

1

1 � cos x

dy

dx
�

x sec 2x � tan x

x 2

dy�dx � e x�cos x � sin x�

dy�dx � �sin x � 2 sec2xdy�dx � cos x � sin x

C l i c k  h e r e  f o r  s o l u t i o n s .SC l i c k  h e r e  f o r  e x e r c i s e s .E

|||| Answers



Solutions

C l i c k  h ere  f or  a ns we rs .AC l i c k  he r e  fo r  e x erc i s es .E

1. y = sinx+ cosx ⇒ dy/dx = cosx− sinx

2. y = cosx− 2 tanx ⇒ dy/dx = − sinx− 2 sec2 x

3. y = ex sinx ⇒
dy/dx = ex (cos x) + (sinx) ex = ex (cos x+ sinx)

4. y =
tanx

x
⇒ dy

dx
=

x sec2 x− tanx

x2

5. y =
sinx

1 + cosx
⇒

dy

dx
=

(1 + cosx) cosx− sinx (− sinx)

(1+ cos x)2

=
cosx+ cos2 x+ sin2 x

(1 + cosx)2

=
cos x+ 1

(1 + cosx)2
=

1

1 + cosx

6. y =
x

sinx+ cosx
⇒

dy

dx
=

(sinx+ cos x)− x (cosx− sinx)

(sinx+ cos x)2

=
(1 + x) sinx+ (1− x) cosx

sin2 x+ cos2 x+ 2sinx cosx

=
(1 + x) sinx+ (1− x) cosx

1+ sin2x

7. y = tanθ (sin θ + cos θ) ⇒
y′ = tanθ (cos θ− sin θ) + (sinθ + cos θ) sec2 θ

= sin θ − sin θ tan θ+ sinθ sec2 θ+ sec θ

8. y = cscx cotx ⇒
dy/dx = (− csc x cotx) cot x+ cscx

(− csc2 x
)

= − csc x
(
cot2 x+ csc2 x

)

9. y = 2sinx ⇒ y′ = 2cosx ⇒ the slope of the

tangent line at
(
π
6
,1
)
is 2 cos π

6
= 2 ·

√
3

2
=

√
3 and an

equation is y − 1 =
√
3
(
x− π

6

)
or y =

√
3x+ 1−

√
3π
6

.

10. y = secx− 2cosx ⇒ y′ = sec x tanx+ 2sinx

⇒ The slope of the tangent line at
(
π
3
,1
)
is

sec π
3
tan π

3
+ 2sin π

3
= 2

√
3 + 2 ·

√
3

2
= 3

√
3 and an

equation is y− 1 = 3
√
3
(
x− π

3

)
or y = 3

√
3x+1− π

√
3.

11. lim
t→0

sin5t

t
= lim

t→0

5sin 5t

5t
= 5 lim

t→0

sin 5t

5t
= 5 · 1 = 5

12. lim
t→0

sin 8t

sin 9t
= lim

t→0

8

(
sin 8t

8t

)

9

(
sin 9t

9t

) =
8 lim

t→0

sin 8t

8t

9 lim
t→0

sin 9t

9t

=
8 · 1
9 · 1 =

8

9

13. lim
θ→0

sin2 θ

θ
= lim

θ→0

(
sinθ

θ

)
sinθ = lim

θ→0

sin θ

θ
lim
θ→0

sinθ

= 1 · 0 = 0

14. lim
x→0

tanx

4x
= lim

x→0

1

4

sinx

x
· 1

cos x

=
1

4
lim
x→0

sinx

x
lim
x→0

1

cosx

= 1

4
· 1 · 1 = 1

4

15. lim
h→0

sin5h

tan3h
= lim

h→0

5
sin 5h

5h

3
tan3h

3h

=
5

3

lim
h→0

sin 5h

5h

lim
h→0

sin 3h

3h
· lim
h→0

1

cos 3h

=
5

3
· 1

1 · 1 =
5

3

16. lim
x→0

tan 3x

3 tan2x
= lim

x→0

tan 3x

3x

2
tan2x

2x

=
1

2

lim
x→0

sin 3x

3x
· 1

cos 3x

lim
x→0

sin2x

2x
· lim
x→0

1

cos 2x

=
1

2
· 1 · 1
1 · 1 =

1

2

17. Using the identity sin2 θ = 1

2
(1− cos 2θ), or

1− cosx = 2 sin2 (x/2), we have

lim
x→0

1− cosx

2x2
= lim

x→0

2 sin2 (x/2)

2x2

=
1

4

[
lim
x→0

sin (x/2)

x/2

]
2

=
1

4
(1)2 =

1

4

Another Method: Multiply numerator and denominator by

1 + cosx.

18. lim
x→π

tanx

sin2x
= lim

x→π

sinx

cosx (2 sinx cosx)

= lim
x→π

1

2 cos2 x
=

1

2 (−1)2
=

1

2
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19. lim
x→0

cosx sinx− tanx

x2 sinx
= lim

x→0

cosx sinx− sinx/ cos x

x2 sinx

= lim
x→0

cos2 x sinx− sinx

x2 sinx cos x

= lim
x→0

cos2 x− 1

x2 cos x

= lim
x→0

(− sin2 x

x2

)
1

cosx

= −
[
lim
x→0

sinx

x

]
2
[
lim
x→0

1

cos x

]

= −1

20. lim
y→0

(
lim
x→0

cosx sin y

x− y

)
= lim

y→0

(
1 · sin y
0− y

)

= lim
y→0

(
− sin y

y

)
= −1

Note that

lim
y→0

(
lim
x→0

cos x sin y

x− y

)
�= lim

x→0

(
lim
y→0

cosx sin y

x− y

)

= lim
x→0

(
0

x

)
= 0

21. lim
x→0

sin (sinx)

sinx
= lim

sinx→0

sin (sinx)

sinx
since as x → 0,

sinx → 0. So we make the substitution y = sinx, and see

that lim
x→0

sin (sinx)

sinx
= lim

y→0

sin y

y
= 1.

22. lim
x→0

sin (sinx)

x
= lim

x→0

sin (sinx)

sinx
· sinx

x

=

[
lim
x→0

sin (sinx)

sinx

] [
lim
x→0

sinx

x

]

= 1 · 1 = 1

See Exercise 21 for a proof that lim
x→0

sin (sinx)

sinx
= 1.
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