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same as the problem number of the scantron. There are 3 partial credit questions worth a
total of 42 points. In order to obtain full credit for these problems, all work must
be shown. Credit will not be given for an answer not supported by work. The
point value for each question is shown to the left of the question number.
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1. Find lim
t→3

√
t+ 1− 2

2t− 6
.

6 pts

a)
1

2

b)
1

4

c)
1

8

d) 0

e) The limit does not exist.

2. Find
d

dx

(
x√

1− x2

)
.

6 pts

a)

√
1− x2 + x2

(1− x2)3/2

b)
1 + x

√
1− x2

2(1− x2)3/2

c)
2− x− 2x2

2(1− x2)3/2

d)

√
1− x2 − x

2(1− x2)3/2

e)
1

(1− x2)3/2
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3. If f(θ) = θ sin θ, find f ′′
(
π
2

)
.6 pts

a)
π

2

b) 1

c) 0

d) −1

e) −π
2

4. Find the slope of the tangent line to the curve defined by x2 +3xy+y2−x = 10 at the point6 pts

(1, 2).

a) −1

b)
3

7

c) 0

d)
10

7

e) 14
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5. Consider the function f(x) =
sin x

x
. Which of the following statements is true?6 pts

a) f has a vertical asymptote at x = 0.

b) f has a removable discontinuity at x = 0.

c) f has a jump discontinuity at x = 0.

d) f is continuous but not differentiable at x = 0.

e) f is continuous and differentiable at x = 0.

6. Find6 pts

lim
x→4−

x2 − 5x+ 4

|x− 4|

a) 5

b) 3

c) −3

d) −5

e) The limit does not exist.
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7. Two men start walking from the same point. One travels south at 2 mi/h and the other6 pts

travels east at 3
2

mi/h. At what rate is the distance between the two men increasing four
hours later?

a)
7

2
mi/h

b)
7

4
mi/h

c)
1

10
mi/h

d)
5

2
mi/h

e)
1

2
mi/h

8. Find the x–coordinates of all local maxima of the function f(x) =
x

x2 + 9
.6 pts

a) x = 3 only

b) x = −3 only

c) x = 3 and x = −3

d) x = −9 only

e) none of the above
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9. Determine the open interval(s) on which f(x) = x3 + x2 − x− 1 is concave up.6 pts

a) (−1, 1)

b)
(
−1, 1

3

)

c) (−∞,−1) and
(

1
3
,∞
)

d)
(
−1

3
,∞
)

e)
(
−∞,−1

3

)

10. Find the equations of all horizontal and vertical asymptotes of the function f(x) =
x2 − x− 2

x2 + 4x+ 3
.6 pts

a) y = 0 and x = −1

b) y = 1, x = −3, and x = −1

c) y = 2 and x = −3

d) y = 2, y = −1, x = −3, and x = −1

e) y = 1 and x = −3
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11. The product of two positive real numbers is 3. Find the smallest possible sum of twice the6 pts

first number and three times the second number.

a) 6
√

2

b) 5
√

3

c) 11

d) 9

e) 7

12. Find

∫
3t− 2√

t
dt.

6 pts

a) 2t3/2 + 4
3
t−3/2 + C

b) −6t−1/2 + 4
3
t−3/2 + C

c)
9t2 − 12t

4t3/2
+ C

d) −6t−1/2 − 4t1/2 + C

e) 2t3/2 − 4t1/2 + C
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13. Let f be a continuous function on (−∞,∞), such that

∫ 3

−1

f(x) dx = −5 and

∫ 1

−1

f(x) dx = 2.
6 pts

Compute

∫ 3

1

f(x) dx.

a) 7

b) 3

c) −3

d) −7

e) −10

14. Find
dy

dx
where y =

∫ tan x

1

1

1 + t4
dt.

6 pts

a)
1

1 + tan4 x

b)
sec2 x

1 + tan4 x

c)
1

1 + tan4 x
− 1

d)
1

1 + tan4 x
− 1

2

e)
sec2 x

1 + tan4 x
− 1

2
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15. Evaluate

∫ 2

0

t√
t2 + 4

dt.
6 pts

a) 2
√

2− 2

b) 8
√

2− 8

c)
√

2

d) 4
√

2

e) 8
√

2

16. Find the volume of the solid obtained by rotating the region bounded by the curves y =6 pts √
x− 1, x = 2, x = 5, and y = 0 about the x–axis.

a)
15

2

b)
15π

2

c)
16π

3

d)
14

3

e)
14π

3
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17. Let f(x) = sin2 x on
[
0, 3π

4

]
. Estimate

∫ 3π
4

0

f(x) dx using a Riemann sum with three equal
6 pts

length subintervals and where the sample points are right endpoints.

a) 0

b)
π

8

c)
π

4

d)
3π

8

e)
π

2

18. Find

∫ 3

0

|x− 1| dx.
6 pts

a)
3

2

b)
5

2

c)
9

2

d)
11

2

e)
15

2
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19. Evaluate

∫ 4

1

1√
x(1 +

√
x)2

dx.
10 pts
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20. A region in the xy–plane is enclosed by the curves x = 1− y2 and x = 2y2 − 2.16 pts

a) (3 points) Find the x and y–coordinates of the points of intersection of these curves.

b) (5 points) Draw the region. Label the curves and their points of intersection.

c) (8 points) Calculate the area of the region.
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21. A region is bounded by the curves y = sin(x) + 1 and y = 1 where 0 ≤ x ≤ π. Set up16 pts

integrals which measure the volumes of the solids obtained by rotating this region about the
indicated axes. DO NOT EVALUATE THE INTEGRALS.

a) Rotate around the x–axis.

b) Rotate around the y–axis.


