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4. The position of a particle in the plane is r(t) = (e*,e* — 1). Find the speed of the particle
when it passes through the point (1,0).

(a) 5

(b) 2¢?

(¢) 2e%+1
(d) Vef+1
(e) Vde*+1

5. Suppose that r'(t) = (2t, 3t?) and r(1) = (1,4). Find r(2).

(&) (0,3)
(b) (2.8)
() (2,10)
@ @48
() (411)

6. The contour map shows the level curves f(z,y) = k for k = —1, 0, 1. Which vector could be
the gradient of f at the origin?

(@) i (b)) =i (o j (d —j (e i+2]

x-axis

7. Compute Fy,(2,3) if F(z,y) = z3y%

(a) 6

(b) 18
(¢) 36
(d) 48
(o) 79
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8. Let f(z y) = e“sin(y) + (= — 1)2 Let u = (2, 3). Find the directional derivative of f at tl
origin in the direction of u.

(a) -2
(b) 0O
(¢) f)
(d)y 1
(e) Z}

9. Reverse the order of integration to obtain a double integral that is equivalent to

// (z,y)drdy.
(a) /;/:f(:r;,y)dydm (b) fnzf;f(x,y)dydm
[/ @owdi (@ [ [lenaa @ [ [ e

10. Let R be the ring-shaped region between the two circles with polar equations 7 =1 and r =
Evaluate the double integral

ffR 12(22 + y?) dA.

(a) 3n
(b) 18«
(¢) 36«
(d) 567
(e) 90w
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11. Find the cosine of the angle between the vectors (2,—2,1) and (2,1, 2).

(a) 0
(b) 3
(el =
(d) 3
(€) 3

12. Which one of the five given planes is parallel to the line with parametric equations
g=f. Y=g z2=3"7

(a) xz+2y+32=14
(b) z+2y—-32=0
(¢) yv—2z=-1
(d) ':1:+g+§=0
() 3z—-3y+2=10

13. Which integral represents the length of the curve r(t) = (4 cos(t), 4sin(t), 3t) for 0 < ¢t < =

(a) fn"s it (b) /0”4cos(t)+4sin(t)+3tdt (c) /oﬂ—4sin(t)+4cos(t)+3dt

(d) [ \facos(t) + 4sin(t) + 3tdt () [ (—4sin(t))? + (4cos(t))® + (35)° dt
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14. Suppose A = zy, and %‘f = —3, and % = 4. Find éd% when z =5 and y = 6.

(a) 2
(b) 9
(c) 18
(d) 38
(e) 39

15. Suppose f(1,2) =5, fz(1,2) =3, and f,(1,2) = 4. Estimate f(1.1,1.9) using the lineax
approximation (linearization) of f near (1,2).

(a) 4.7
(b) 4.9
(e} Bl
(d) 5.3
(e) 55

16. Find the tangent plane to the surface 22 + y? + ze* = 6 at the point (1,2, 0).

(a) 3Br+dy+z2=11

(b) 3z+2y+2z=5

() 2x+4+4y+2=10

(d) 2z4+2y+32=6
)

2 —2u+22=10
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17. How many critical points does the function F(z,y) = 22 + y* — 6y + 10 have?

(a) 0
(b) 1
(e} 2
(d) 3
(e) more than 3

18. Let f(z,y) be a function of two variables with f,(20,10) = £,(20,10) = 0. Suppose f;-(20,10)
-2, f(20,10) = —5, and f,(20,10) = 3. How should we classify the point (20, 10)?

not a critical point

a saddle point

)
)
(¢) a relative minimum
(d)  a relative maximum
)

none of the above

19. Suppose that f(z,y) = Czy is a joint density function for the random variables X and Y witl
0<z<1and0<y<1 What is the value of the constant C?7

(a) 3
(b) 3
() 1
(d) 2
(e) 4

20. Which solid has volume described by the triple integral

/ f\/r';z‘] 1 dzdydzx ?

(a) sphere

(b)  hemisphere
(c) cone

(d)  eylinder

(¢) cube

End of Part 1
When you are done with Part I, hand in your bubble sheet and the exam itself to your instructor
who will give vou Part II. You can use vour calculator for Part II. but cannot return to Part 1.
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1. a. Find the equation of the plane containing the points
(1.2,3].11.8.-1) gnd [2.1.1].

b. Find the vector equation of the line passing through the point (1,1,1)
perpendicular to the above plane.

2. Let f{x¥)= (x—¥)=
a. Draw the level curves of f at three or more values of f.
(Label the curves with their values.)
b. Draw the graph of f.

3. A golf ballis hit from a tee at the edge of a cliff 50 meters above the
fairway. The ball left the tee at an angle of 40° above the horizontal and
with a speed of 30 meters/sec. There is a 30 meter wide river whose
closest edge to bottom of the cliff is 100 meters away from the bottom of
the cliff. Ignoring air resistance, determine whether the ball will clear the
river, land in the river or land before the river. Explain your answer.

Use g = 9.8 m/s2

4. The fime t seconds for the 400m freestyle is a function of the number of
meters p swum daily and the swimmer's age in years a. So we can write
t=1f(p.a).

Describe the meaning, in careful, accurate English of the following
statements:

@. {10,000, 22) =230.

L. df/dp(10,000, 22) =-0.001

c. of/9a(10,000, 22) = 2.1

Page 1 of Part Il
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5. Suppose that the speed of sound s in m/s is a function of the
temperature Tin °C and pressure p in atmospheres. So s = f(T,p). Suppose
that f(7,5) = 1500 m/s, df/aT(7,5) = 4.0 m/s /°C and

of/dp(7.5) =0.17 m/s /atm.

a. Suppose that at (7,5), the temperature is increasing at the rate of
3°/hour and the pressure is decreasing at the rate of 2 atmospheres/hour.
At what rate is the speed of sound changing?

b. Use a linear approximation to estimate the speed of sound when the
temperature is 7.3°C and the pressure is 4.5 atmospheres.

Lo A
6. Let g(x.y) = gx’+§y3 — i A

a. Find all critical points of g.
b. Determine their natures. (i.e. local max, local min, saddle points)

7. Candy costs $30 per pound. Coke costs $20 per liter. Your enjoyment
can be measured as the product of the candy in pounds times the coke
in liters. Use the Lagrange multiplier technigue to find the most enjoyment
you can buy for $100.

1
8. a. Let R be the region bounded by the linesy =x+1, y el ok 1, and

y =0. Draw the region R. Set up the integrals for the function f(x,y) = x
over R using both orders of integration. Use one of these integrals to
evaluate the integral.

b. Using polar coordinates, find the integral of the function

f(x,y)=e"""  overthe disc of radius 1 centered at the origin.

End of Part |l
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