
Multiple Choice:

version A: B C A C D, D A D B D, E B

version B: C C E D C, A B D A E, E B

version C: C D C A C, B A C E A, D E

version D: D C D D B, A C D D E, C E

Free Response:

version A:

1. HTL at t = −1

2
, y =

3

4
.

VTL at t = 1, x = 18;
VTL at t = 4, x = −9.

2. (a) f(x) =
√
3 + x = 2 +

1

4
(x− 1) +

∞∑
n=2

(−1)n+11 · 3 · · · (2n− 3)

23n−1 · n!
(x− 1)n

(b) Ratio test. R = 4

(c)
√
4.1 ∼ 2 +

1

40
− 1

6400



3. (a)

(b)

A =

∫ π

2π/3

r2 dθ +

∫ 3π/2

π

r2 dθ −
∫ π/2

π/3

r2 dθ

OR,

A =
1

2

∫ 2π

0

r2 dθ −
∫ 2π/3

π/3

r2 dθ

version B:

1. HTL at t = −3

2
, y =

−3
4
.

VTL at t = 1, x = 12;
VTL at t = 2, x = 11.

2. (a) f(x) =
√
2 + x = 2 +

1

4
(x− 2) +

∞∑
n=2

(−1)n+11 · 3 · · · (2n− 3)

23n−1 · n!
(x− 2)n

(b) Ratio test. R = 4

(c)
√
4.1 ∼ 2 +

1

40
− 1

6400

3. See version (A)
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version C:

1. HTL at t = −1, y = 2.

VTL at t = 2, x = 25;
VTL at t = 4, x = 21.

2. (a) f(x) =
√
1 + x = 2 +

1

4
(x− 3) +

∞∑
n=2

(−1)n+11 · 3 · · · (2n− 3)

23n−1 · n!
(x− 3)n

(b) Ratio test. R = 4

(c)
√
4.1 ∼ 2 +

1

40
− 1

6400

3. See version (A)
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version D:

1. HTL at t = −2, y = −2.

VTL at t = 1, x = 13;
VTL at t = 3, x = 5.

2. (a) f(x) =
√
5 + x = 2 +

1

4
(x+ 1) +

∞∑
n=2

(−1)n+11 · 3 · · · (2n− 3)

23n−1 · n!
(x+ 1)n

(b) Ratio test. R = 4

(c)
√
4.1 ∼ 2 +

1

40
− 1

6400

3. See version (A)
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Version A Version B

1. A 1. C
2. B 2. B
3. B 3. D
4. A 4. E
5. C 5. A
6. C 6. E
7. A 7. D
8. B 8. B
9. A 9. D
10. D 10. D
11. E 11. D

1



MAC 2312 

1. r1 = sin θ, r2 = 1− sin θ.

(b) On curve r1 : (r, θ) = (0, 0), (1, π/2), (0, π), (−1, 3π/2), (0, 2π)
On curve r2 : (r, θ) = (1, 0), (0, π/2), (1, π), (2, 3π/2), (1, 2π)

(c)

(d) area inside BOTH curves: A =

∫ π/6

0

r21 dθ +

∫ π/2

π/6

r22 dθ

2




