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PART I

1. (4 pts) Find the angle between the vectors 〈−1 ,
√

3〉 and 〈1 ,
√

3〉 .

(a)
π

2

(b)
π

6

(c)
π

4

(d)
π

3

(e)
2π

3

2. (4 pts) If g(x) = 2x2 − 8
√

x + 4x , then g ′(4) =

(a) 16

(b) 18

(c) 32

(d) 24

(e) 6

Exam continues on next page
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3. (4 pts) Which statement about the function g defined by g(x) =
x2 − 1

(x + 1)(x + 5)
is true?

(a) both y = −1 and y = 1 are horizontal asymptotes.

(b) only y = −1 is a horizontal asymptote.

(c) both x = 1 and x = −5 are vertical asymptotes.

(d) only x = −5 is a vertical asymptote.

(e) none of the above.

4. (4 pts) For what value of the constant c is the function f defined by

f(x) =
{

cx2 − 1 , if x < −1
2c − x , if x ≥ −1 ,

continuous on (−∞ , ∞) ?

(a) 0

(b) 1

(c) −1

(d) 2

(e) −2

Exam continues on next page
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5. (4 pts) Find the slope of the line given by the parametric equations x = 7 − 6t , y = 8 + 2t .

(a)
1
3

(b) −1
3

(c) 3

(d) −3

(e) −12

6. (4 pts) In which interval must the polynomial f(x) = x3 + 6x − 4 have a root?

(a) −1 < x < 0

(b) 0 < x < 1

(c) 1 < x < 2

(d) 2 < x < 3

(e) There is no root.

Exam continues on next page
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7. (4 pts) The domain of the function f defined by f(x) =
√

x2 − 6x + 5 is

(a) (−∞, 1] ∪ [5,∞)

(b) [1 , 5]

(c) (1 , 5)

(d) (−∞, 2] ∪ [6,∞)

(e) [2 , 6]

8. (4 pts) lim
x→5

x − 5
x2 − 8x + 15

=

(a)
1
2

(b) 2

(c) 1

(d) 0

(e) ∞

Exam continues on next page
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9. (4 pts) A particle moves according to a law of motion s =
t

t2 + 1
, where the time t is measured in seconds and

the displacement s in feet. What is the instantaneous velocity of the particle at time t =
√

2 seconds?

(a)
1

2
√

2
ft/sec

(b) −3 ft/sec

(c) 3 ft/sec

(d) −1
9

ft/sec

(e)
1
9

ft/sec

10. (4 pts) If lim
x→a

g(x) = 4 and lim
x→a

[f(x) + (g(x))2] = 12 , then lim
x→a

f(x) =

(a) 4

(b) 2

(c) −2

(d) −8

(e) −4

Exam continues on next page
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11. (4 pts) lim
x→−4−

|x + 4|
x2 − 16

=

(a) −1
4

(b)
1
4

(c) −1
8

(d)
1
8

(e) Does not exist.

12. (4 pts) Let h(x) = xf(x) − g(x) and suppose that f(2) = 2 , f ′(2) = −1 , g(2) = 3 , g ′(2) = 4 . Then h ′(2) =

(a) −2

(b) −5

(c) −4

(d) −8

(e) −10

Exam continues on next page

7



13. (4 pts) A balloon is rising. Its height (in meters) at time t (in seconds) is given in the following table:

t 1.5 1.6 1.7 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5
h 41 42 43 45 47 50 53 56 58 60 61

Estimate the velocity of the balloon at t = 2.0 seconds.

(a) 18 m/sec

(b) 22 m/sec

(c) 30 m/sec

(d) 47 m/sec

(e) 60 m/sec

Exam continues on next page
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PART II

14. (10 pts) Let f(x) =
1
x2

. Use the definition of the derivative to compute f ′(2) . (No credit will be given for using

any other method, correct answer notwithstanding.)

Exam continues on next page
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15. (6 pts) Suppose that r(t) = 〈t3 − t + 3 , 8t2〉 and r ′(t) = 〈3t2 − 1 , 16t〉 . Find parametric equations for the tangent
line to the curve at the point where t = 2 .

16. (6 pts) Find the equation of the tangent line to the curve y =
3x − 2
x2 + 4

at the point where x = 1 .

Exam continues on next page
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17. (a) (4 pts) Find the vector projection of b = 〈1 , 2〉 onto a = 〈1 , 1〉 .

(b) (6 pts) Find the distance from the point (1, 2) to the line y = x .

Exam continues on next page

11



18. (6 pts) Evaluate lim
h→0

√
16 + 2h − 4

h
.

Exam continues on next page
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19. Here is the graph of a function f(x) .
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(a) (2 pts) Find lim
x→4

f(x) .

(b) (2 pts) Is f continuous at x = 4 ? Explain your answer!

(c) (2 pts) Is f differentiable at x = 2 ? Explain your answer!

(d) (4 pts) Find both lim
x→2+

f(x) and lim
x→2−

f(x) .

End of exam
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