Part 1 — Multiple Choice (52 points)

Read each question carefully; each problem is wdrftpints. Calculator arenot allowed for this part of the exam.

1. If w=(3,5) and v=(-2,1), compute u-(u+ 2v).
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2. Consider the points P(—1,3),Q(1,1), R(2,—1). Compute cos¢, where ¢ is the angle at vertex
P oftriangle PQR.
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3. Let u=(1,2),v=(-1,3) and a=(—4,7.If a=zu+yv find =z.
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4. Assume u,v» and u —wv are unit vectors. Find u - v.
A: 0
B: -1
C:
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E: Cannot be determined from the given data.

5. Let f(x) =%+ 3z + 1. Compute f(2+h})b_ 1)
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6. Find the equation of the tangent line to the curve= /= at 2z =4.

A: yz%
B: y:g
C:y:g—i-l
D: yz%—i—l
E:yz%—i—%
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7. Compute: lim 2967
z—=2 x4 —x — 2
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The limit does not exist.
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8. Find 1
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The limit does not exist.
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9. Below is the graph of y = f(z). Atwhich values of = does f/(x) notexist?
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A: 3only 7
B: 1 and 4 only 3
C: 1and 3 only 2 |
D: 1only
E: f(z) is differentiable everywhere .
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10. Compute lim (Va2 + 3z + 3 — Va2 + 4)
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11. Consider the equation 2> — 3z + 1 = k. For which of the following values of & does the intermediate
value theorem guarantee that the equation has a solution in the interval (1,2)?

A k=-2
k=25
k=

k = 1000
k=-7.3
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12. Which of the following is an horizontal asymptote for the curue= _2etl ,

32+ —4°

E: The curve has no horizontal asymptotes.
13. The functions f(z) and g(z) are differentiable at = = 1. We also know that f(1) = 3, f'(1) = 2,
g(1)=3,¢'(1) = —5. Let h = f(2f 4+ g). Compute h/(1)
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PART 2 (52 points including a bonus of 4 points)

Refer to the front for instructions.

14. Consider the points A(2, —1), B(3,5),C(—3,2).

a. (3pts) Find a vector equation for the lind,  joining A and B.

b. (3pts) Find avectorn perpendicular to L.
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C. (3pts) Find comp(CA).

d. (3pts) Find the distance fromC to the line L. Justify your answer.



15. a. (4pts) Give a precise definition of the derivative of a functigitz) at the point = = a.

b. (4pts) Let f(x) be a function whose graph passes through the point (4,3). The derivativg ofs

givenby f'(z) = \/Qxlﬁ f(@)

7_43. Justify your answer.

. Compute lim
z—4 X

16. (8pts) Let f(z) = % Use the definition of the derivative to computg’(2).
X
(Note: No credit will be given for using any other method, correct answer not withstanding.)
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17. (8pts) Use the differentiation rules to computgg if y= o T—
Xz X xr —

2> +ax+0b ifx <1
18. (8pts) Let f(z) =<3 ifx=1
—ax? +2bx +6 ifx>1

For which values of « and b is f(x) continuous forall z?



19. The vector equation of a curveC' is given by
rit)=(t—-1,t2-1), —1<t<2

a. (2pts) Write the parametric equations for the curve.

b. (3pts) Eliminate the parametert to find the Cartesian equation ofC'.

c. (3pts) Sketch a graph ofC' for the given interval for ¢t. Use an arrow to indicate the direction of
increasing t.




