
Math 112-014 Rahman Exam I Practice Problem Solutions

Exam I Fall 2016:

(1) Disks/Washers: R = 3, r = lnx, then

V = π

∫ e

1

(
9− (lnx)2

)
dx

Shells: r = 3− y, h = e− ey, then

V = 2π

∫ 1

0

(3− y)(e− ey)dy

(2) k = F/x = 10/(1/2) = 20lb/ft⇒ F = 20x, then

W =

∫ 1

0

20xdx = 10x2
∣∣∣∣1
0

= 10ft− lb

(3) Shells: r̂ = x, ĥ = h− hx/r, then

V = 2π

∫ r

0

(
hx− h

r
x2
)
dx = 2π

[
1

2
hx2 − h

3r
x3
]r
0

=
π

3
hr2

Disks/Washers: r̂ = ry/h, then

V = π

∫ h

0

r2

h2
y2dy =

π

3

r2

h2
y3
∣∣∣∣h
0

=
π

3
hr2

(4) Intersections: (0, 0) and (2, 4)
Shells: r = x, h = 2x− x2, then

V = 2π

∫ 2

0

(2x2 − x3)dx = 2π

[
2

3
x3 − 1

4
x4
]2
0

=
8π

3

Disks/Washers: r = y/2, R =
√
y, then

V = π

∫ 4

0

(
y − y2

4

)
dy = π

[
1

2
y2 − 1

12
y3
]4
0

=
8π

3

(5) Here we have to use shells. r = x, h = x2 − x3, then

V = 2π

∫ 1

0

(x3 − x4)dx = 2π

[
1

4
x4 − 1

5
x5
]1
0

=
π

10
.

(6) u =
√
x⇒ du = dx

2
√
x
, then

I = 2

∫
cos(
√

3u)du =
2√
3

sin(
√

3u) + C =
2√
3

sin(
√

3x) + C

(7)

dx

dy
=

1

2
y2 − 1

2
y−2 ⇒ 1 +

(
dx

dy

)2

= 1 +
1

4
y4 − 1

2
+

1

4
y−4 =

1

4
y4 +

1

2
+

1

4
y−4 = (

1

2
y2 +

1

2
y−2)2

⇒ L =

∫ 2

1

(
1

2
y2 +

1

2
y−2
)
dy =

1

6
y3 − 1

2
y−1
∣∣∣∣2
1

=
4

3
− 1

4
− 1

6
+

1

2
=

17

2
1



(8) g′(y) = 2y ⇒ A = 2π
∫ √2
0

y
√

1 + 4y2dy. We use u-sub, u = 1 + 4y2 ⇒ du = 8ydy, then

A =
π

4

∫ 9

1

u1/2du =
π

6
u3/2

∣∣∣∣9
1

=
9π

2
− π

6
=

26π

6

(9) Here the area is easy,

Ai = πr2 = 4π ⇒ Vi = 4πδxi ⇒ Fi = 4π104δxi ⇒ Wi = (4π104)xiδxi

⇒ W = 4π104

∫ 9

6

xdx = 2π104x2
∣∣∣∣9
6

= 90π104

Exam II Fall 2016:

1) Here we use by parts with, u = x⇒ du = dx and dv = e−2xdx⇒ v = −e−2x/2, then

I = −x
2
e−2x +

1

2

∫
e−2xdx = −x

2
e−2x − 1

4
e−2x + C.

4) Using tan2 theta = sec2 θ − 1 we get∫ (
sec2(x/2)− 1

)
sec2(x/2) (tan(x/2) sec(x/2)) dx

Then u = sec(x/2)⇒ du = (1/2) sec(x/2) tan(x/2)dx, then

I =
1

2

∫
(u4 − u2)du =

1

2

(
1

5
u5 − 1

3
u3
)

+ C =
1

2

[
1

5
sec5(x/2)− 1

3
sec3(x/2)

]
+ C

5) This one takes multiple by parts. The first by parts is u = cosπx⇒ du = −π sin πx and dv = exdx⇒
v = ex, then

I = ex cosπx+ π

∫
ex sin(πx)dx

Then we do another by parts, u = sinπx⇒ du = π cosπx and dv = exdx⇒ v = ex, then

I = ex cos πx+πex sin πx−π2

∫
ex cosπxdx⇒ (1+π2)I = ex cosπx+πex sin πx⇒ I =

1

1 + π2
(ex cos πx+ πex sin πx)

8) Here it’s a straight u-sub, u = 4− x4 ⇒ du = −4x3dx, then

I = −1

4

∫
u1/3du = − 3

16
u4/3 + C = − 3

16
(4− x4)4/3 + C

10) Using by parts, u = lnx⇒ du = dx/x and dv = dx⇒ v = x, then

I = x lnx−
∫
dx = x lnx− x+ C


