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Problem 1 2 3 4 Total

Points: 30 20 25 25 100
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1. Find the following limits.

(a) (10 Points) Let f (x) = x3−3x2−1, x≥ 2. Find the value of d f−1/dx at the point x =−1 = f (3).

Solution:

d f
dx

= 3x2−6x⇒
[

d f
dx

]
x=3

= 3(3)2−6(3) = 9⇒
[

d f−1

dx

]
x=−1

=

[
1
d f
dx

]
x=3

=
1
9

p.72, pr.15

(b) (10 Points) Evaluate the integral
∫ 3sec2 t

6+3tan t
dt.

Solution: Let u = 6+3tan t and so du = 3sec2 t dt. Then∫ 3sec2 t
6+3tan t

dt =
∫ du

u
= ln |u|+C = ln |6+3tan t|+C

p.94, pr.10

(c) (10 Points)
d
dx

(
x3 log10 x

)
=

Solution: By the product rule of derivatives, we have

d
dx

(
x3 log10 x

)
= x3 d

dx
(log10 x)+(log10 x)

d
dx

(x3)

= x3 1
x ln10

+(log10 x)(3x2)

=
x2

ln10
+3x2 log10 x

p.94, pr.34
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2. (a) (12 Points) Find the limit lim
x→0+

(
3x+1

x
− 1

sinx

)
.

You may
use
L’Hôpital’s
rule
wherever
applicable.

Solution:

lim
x→0+

(
3x+1

x
− 1

sinx

)
= lim

x→0+

(
(3x+1)sinx− x

xsinx

)
= lim

x→0+

(
3sinx+(3x+1)cosx−1

sinx+ xcosx

)
= lim

x→0+

(
3cosx+3cosx− (3x+1)sinx−0

cosx+ cosx− xsinx

)
=

3cos(0)+3cos(0)− (3(0)+1)sin(0)−0
cos(0)+ cos(0)− (0)sin(0)

=
3+3− (1)0−0

1+1−0
=

6
2
= 3

p.72, pr.8

(b) (8 Points) Find the derivative
dy
dv

of y = ln(sinhv)− 1
2

coth2 v with respect to v.

Solution: We have

dy
dv

=
d
dv

(
ln(sinhv)− 1

2
coth2 v

)
=

d
dv

ln(sinhv)− 1
2

d
dv

(
coth2 v

)
=

1
sinhv

d
dv

(sinhv)− 1

�2
(�2cothv)

d
dv

(cothv)

=
coshv
sinhv

− cothv(−csch2 v) = cothv+ cothvcsch2 v

= cothv(1+ csch2 v)

i
p.82, pr.35
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3. (a) (12 Points) Calculate sin−1
(

sin
3π

2

)
+ sec−1(2).

First find
them
separately
and then
add them
up.

Solution: Note that it would be wrong to give 3π/2 as the answer, since sin−1 is always in the interval [−π/2,π/2]. Work
the problem in steps as follows.

sin−1
(

sin
3π

2

)
= sin−1(−1) = −π/2 .

Moreover

sec−1(2) = cos−1
(

1
2

)
=

π

3
.

and so

sin−1
(

sin
3π

2

)
+ sec−1(2) =−π

2
+

π

3
= −π

6

p.72, pr.8

(b) (13 Points) Evaluate the integral
∫

sec4(4θ) dθ .

Solution: First notice that ∫
sec4(4θ) dθ =

∫
sec2(4θ)sec2(4θ) dθ

=
∫
(1+ tan2(4θ))sec2(4θ) dθ

Let u = tan(4θ) and so du = 4sec2(4θ)dθ . Hence∫
sec4(4θ) dθ =

∫
sec2(4θ)sec2(4θ) dθ

=
1
4

∫
(1+ tan2(4θ))︸ ︷︷ ︸

1+u2

4sec2(4θ) dθ︸ ︷︷ ︸
du

=
1
4

∫
(1+u2) du

=
1
4

[
u+

1
3

u3
]
+C

=
1
4

tan(4θ)+
1

12
tan3(4θ)+C

p.83, pr.52
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4. (a) (13 Points) Evaluate the integral
∫

x(lnx)2 dx.

Solution: We shall integrate by parts. Let u = (lnx)2 and so dv = dx. Then du = 2(lnx)
1
x

dx and choose v = x. Therefore

∫
x(lnx)2 dx =

∫
udv = uv−

∫
vdu

= (lnx)2(x)−
∫
��(x)2(lnx)

1

�x
dx

= x(lnx)2−2
∫

lnx dx

= x(lnx)2−2(x lnx− x)+C

= x(lnx)2−2x lnx+2x+C

p.95, pr.68

(b) (12 Points) Evaluate the integral
∫ 2x3−2x2 +1

x2− x
dx.

Solution: By long division of polynomials, we have

2x+0

x2− x+0
)

2x3−2x2 +0x+1
−2x3 +2x2 +0x

0x2 +0x+1
0x2 +0x+0

0x+1

Therefore,
2x3−2x2 +0x+1

x2− x
= 2x+

1
x2− x

.

We decompose the integrand in the following way:

1
x2− x

=
1

x(x−1)
=

A
x
+

B
x−1

Clearing the fractions changes to

1 = A(x−1)+Bx⇒ 1 = x(A+B)−A⇒−A = 1,A+B = 0⇒ A =−1,B = 1.

Thus, ∫ 2x3−2x2 +1
x2− x

dx =
∫ (

2x− 1
x
+

1
x−1

)
dx =

∫
2x dx−

∫ 1
x

dx+
∫ 1

x−1
dx

= x2− ln |x|+ ln |x−1|+C

p.112, pr.26


