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PART 1

1. (4 pts) Find a vector that is perpendicular to a = (1, 2).

(a) (=2, 1)
(b) (=1,2)
() (1, 1)
(d) (=1,1)
(e) (2,1)

2. (4 pts) If f(x) =a2?+z, then f(f(x))

(a) z*+22% +2%+2

(b) z* 4223 +22%2 + 2

(c) *+ 23+ 2%+

(d) 22 +223 + 222 + 2+ 1
(e) xt + 423 + 222 + 22



3. (4 pts) If 0 is the angle between the vectors F = (1, 2) and D = (=3, 4), then cos(f) =

® =
) |
© —
@ —
(e) 1

4. (4 pts) A line is given by the parametric equations « =2+ 3t, y = 4 + 12¢t. Find the slope of this line.

(a) —
(b)
(c) —4
(d)
()



5. (4 pts) Consider the function g(x) = 23 — 62 +5. Which of these intervals must contain the solution of g(x) = 127

(a) [-2.1]
(b) [=1,0]
(¢) [0,1]
(d) [1,2]
(e) [2,3]
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7. (4 pts) Find the equation of the tangent line to the curve y = 2% — x at the point (2,6).

(a) y=32> -1
(b) y= 52+ 16
(c) y=5x—4
(d) y=—11z + 28
(e) y=11z—16

5 4
(a) %—%—i—af—i—x
(b) z* — 322 +2
(c) 4a® — a3 +2
(d) 423 —322+2
(e) 2% —a* + 222+



9. (4 pts) Find the domain of the vector function F(t) = <

(a) {t[t> -5}
(b) {t|t =5}
(c) {t]t>5}
(d) {t|t=>6}
(e) {t]t>6}

1
V2t —10

,2t—10>.



T —

11. (4 pts) The vertical asymptotes of f(z) = are located at

22— 4z +3
(a) =1 and z=3.
(b) =1 and =z = -3
(c) only z =1
(d) only =3
(e) only = -3
=95

12. (4 pts) Find the horizontal asymptotes of f(z) = ——— .
922 4 2

1
(a) y=3 and y=0.

1 1
(b) y=-3 and y=3-

(¢c) only y=0.
1
(d) only y = 3

1
ly y=—=.
(e) only y 3



13. (4 pts) Here is the graph of a function f(x).

Which of the following is false?

(a) f(z) is discontinuous on the interval (1,3).
(b) f(z) is continuous from the right at = =1.
(c) iLmQ f(z) does not exist.

(@ lim fx) =2,

(e) f(1)=4.



PART I1

14. Find f’(z) for the following functions. Don’t simplify!

(a) (7Tpts) f(z)=(2*+2+7)(2>+22> + 3z +1)



15. (a) (3 pts) Write the definition of f’(x) as a limit.

1

(b) (6 pts) Use only the definition to find f’(x) for f(x) = T

method, correct answer notwithstanding.)

. (No credit will be given for using any other

10



16. (6 pts) Let a=(1,3) and b= (1, 1). Find proj,b, the vector projection of b onto a.

11



17. The displacement (in meters) of a particle moving along a horizontal line is given by s(t) = t? — 8t + 18, where ¢
is measured in seconds.

(a) (3 pts) Find the average velocity on the time interval [3,4].

(b) (3 pts) Find the instantaneous velocity when t = 3.

(¢) (3 pts) When is the particle at rest?

PROBLEM CONTINUES ON NEXT PAGE
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(d) (3 pts) Find all values of ¢ for which the particle is moving to the right.

(e) (3 pts) Find the total distance traveled by the particle on the time interval [0,5].

13



18. (6pts) Find the value of a for which the function

f(a:)z{ —2rx+a, if z<2

ax?, if x>2

is continuous. Explain your reasoning carefully and concisely.

14



