
Calculus I, Fall 2015

Quiz 5

Dec 29, 2015

Show all details.

1. A torus (donut) is generated by revolving the disk (x− 2)2+ y2 ≤ 1 around the y axis.
Find the volume of the torus.

Ans:
Method I:(Method of disks)∫ 1

−1

π[(2 +
√

1− y2)2 − (2−
√

1− y2)2]dy(10pts) =
∫ 1

−1

8π
√
1− y2dy = 8π × π

2
= 4π2(10pts)

Method II:(Method of cylinders)∫ 3

1

2πx[(
√

1− (x− 2)2 − (−
√
1− (x− 2)2)]dx(10pts) = 4π

∫ 3

1

x
√

1− (x− 2)2dx

= 4π

∫ 1

−1

(u+ 2)
√
1− u2du (Let u = x− 2⇒ du = dx)(5pts)

= 4π

∫ 1

−1

u
√
1− u2du+ 8π

∫ 1

−1

√
1− u2du

= 4π(
−1
3
(1− u2)

3
2 )|1−1 + 8π × π

2
= 0 + 4π2 = 4π2(5pts)

Hence volume of the torus is 4π2.

2. Find the surface area of the torus in problem 1.

Ans:

∫ 1

−1

2π(2 +
√

1− y2)
√
1 + (

−y√
1− y2

)2dy +

∫ 1

−1

2π(2−
√
1− y2)

√
1 + (

y√
1− y2

)2dy(10pts)

= 8π

∫ 1

−1

√
1 + (

y2

1− y2
)dy = 8π

∫ 1

−1

1√
1− y2

dy = 8π sin−1 y|1−1 = 8π2(10pts)

Hence the surface area of the torus in problem is 8π2

3. Find the length of the curve y =

∫ x

0

√
cos t dt from x = 0 to x = π

2
.



Ans:

∫ π
2

0

√
1 + (

dy

dx
)2dx =

∫ π
2

0

√
1 + cos xdx(10pts) =

∫ π
2

0

√
2 cos2

x

2
dx(5pts)

=
√
2

∫ π
2

0

| cos x
2
|dx =

√
2

∫ π
2

0

cos
x

2
dx = 2

√
2 sin

x

2
|
π
2
0 = 2(5pts)

Hence the length of the curve from x = 0 to x = π
2
is 2.

4. Find the solutions for dy
dx

= 3x2e−y.

Ans:

⇒ ey dy
dx

= 3x2

⇒ ey = x3 + C (8pts)
⇒ y = ln(x3 + C). (12pts)

5. Find the solution for x dy
dx

+ y = ex on x > 0 with y(1) = 1.

Ans:

⇒ d(xy)
dx

= ex

⇒ xy = ex + C (8pts)
⇒ y = ex+C

x

⇒ y = ex−e+1
x

since y(1) = 1. (12pts)
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