Math 115 (Powers,Santos) Final Exam. Friday April 29, 2005
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. Consider the surface x° + 2y2 + 327 = 6. Find the equation for the
plane tangent to this surface at (x,y,z) = (1,1,1,) and determine where
the plane intersect the x-axis. The plane intersects the x-axis at X =

A, -2 B. -1 C. 0 D. 4 E. 11/3 F. 13/3 G. 7 H. 9

. Find the point on the plane 2x - 2y + z = 9 which 1s closest to the
origin and determine the distance from the origin to the plane.

The distance from the closest point to the origin is d = ]/x2+y2+z2 1S
(No credit if you do not find the closest point.)

A. 1 B. ¥2 C. ¥V D. 2 E. V¥5 F. 3 G. V8 H. 4

. The function f(x,y) = X% - 2X + 2y3 - 3y2 has exactly one saddle point.

Find the value of f(x,y) at that point. At saddle point f(x,y) =
(Note you are asked the value of f at the saddle point not the
coordinates of the saddle point.)

A. -3 B. -2 C. -1 D. -k E. O F. V2 G. 2 H. 1%

(X,y) = (0,0),(1,1) and (2,0). Find the double integral

. Let S be a region inside the triangle with vertices
JJ X dA =
of the function f(X,y) = X over the region S. S

A. -1 B. -5 C. 0 D. 1 E. V2 F. 3 G. 4 H. 212

2 2
Evaluate J J e'%xzdx dy You may need to interchange the order
0 ly of 1ntegration.
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. An urn contains 4 red balls and 6 green balls. Four balls are selected
at random. What is the probability that there are two red and two
green balls in the selection?

A. 1/10 B. 1/5 C. 13/36 D. 2/5 F. 3/7 G. 19736 H. 2/3

. A fair coin is tossed repeatedly until a heads i1s produced. If it 1is
know that the coin produces a heads within the first 3 flips. What
1s the expected number of flips to produce the first heads?

A. 1 B. 16,15 C. 9,8 D. 11/7 E. 7/5 F. 13/7 G. 2 H. 17/8
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8. A jar contains 10 balls, 8 are red and 2 are green. The balls are
drawn out of the jar one a time without replacement. What i1s the
probability that the second green ball will be drawn on the seventh
draw?
A. 3/5 B. 1s2 C. 2/5 D. 3/7 E. 2/17 E. 1/6 F. 1/8 G. 2711 H. 2/15

9. Let X,Y be continuous random variables with joint density function
f(x,y) =xy for 0 £x £2, 0<£y £1 and f(x,y) = 0 otherwise.
Find the probability that X > Y.

A. 13 B. 7715 C. 172 D. 7/8 E. 2/3 F. 5/6 G. 11/15 H. 4/5

10. Suppose X is a continuous random variable distributed on the interval
[0,1] with probablility density function f(x) = kx where k 1s a constant
you should determine. Compute the variance of X?

1 1 1 1 1 2 1 1
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11. Find the best least squares fit to the four points (x,y) = page

(0,4), (1,1) (1,3) and (2,0).
=-X+6 B.y=x+2 C.y=2x+3 D.y=2x+1 E. y=-=-2X +2
= =2X G. y = -2x + 14 Hoy = -3x + 4

12. Suppose X is an exponentially distributed random variable with mean two
seconds (probability density function f(x) = (1/2)exp(-x/2) for x > 0) and
Y is a exponentially distributed random variable with mean five seconds
(probability density function g(y) = (1/5)exp(-y/5) for x > 0). Given that

the random variables X and Y are independent compute the probability that
X occurs after Y (i.e. Prob(X > Y)). (To get credit you must set up integral

A. 0 B. 1/4C. 173 D. 2/7 E. 1/2 F. 3/7 G. 2/3 H. 3/4

13. For each system of equations determine the number of solutions.

B X -y +2z=0 X+y+z =1 X+y+2z=0
X+ty+z=1 y +z =1 y+2z=0
I. IX +2y 422 = 0 IT. y +z =1 IT1. IV.

2y 427 = 2 2y +2z =1 2y +2z = 0
z =1 z =0

Circle one answer for each systen. I. has 0 1 o solution(s).

II. has 0 1 o solution(s).

ITII. has 0 1 o solution(s).

IV. has 0 1 o solution(s).
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14. Consider the equations 2x -y =1 and AX - By = 1 where A and B are
the numbers obtained by rolling two dice numbered 1,2,3,4,5,6. What 1s
the probability that these eqautions have no solutions.

A. 0 B. 1736 C. 1,18 D. 1/12 E. 1/9 F. 1/4 G. 1/2 H. 2/3

15. Peter, Paul and their younger sister Mary are playing catch. The boys
prefer to throw to each other so they throw to each other 2/3 of the
time and to their younger sister 1/3 of the time while, Mary is equally
likely to throw to Peter or Paul. On the average in the long run what
1s the probability Mary will have the ball?

A. 19 B. 2/9 C. 14 D. 2/5 E. 5718 F. 11/36 G. 1/3 H. 7/18

16. The number of click of a Geiger counter is a Poisson process. On the
average there are three clicks per minute. Given that during a twenty
second interval there are at most three clicks what is the probability
that there where were no clicks during that twenty second interval?

-1 1 3

A. el B.edc.1-elp 3/8E 1/2F.1-3e 36 2/3H. 1

17. An unfair coin has a probability of 2/3 for coming up heads and 1/3 of
coming up tails. The coin is tossed 450 times. What is the
probability that there between 295 and 305 heads? Use the table of
the standard normal distribution below and circle the closest answer.
A. 1% B. 5% C. 10% D. 25% E. 40% F. 50% G. 65% H. 85%

18. A simple model for a computer company divides the company into two
sectors hardware and software. To produce a $1 worth of software
requires $0.40 of software and $0.20 of hardware. And to produce a
$1 worth of hardware requires $0.30 of software and $0.20 of hardware
To meet a demand of $9 of software and $4 of hardware how should the
production levels be set in dollars. (Software, Hardware) =

A.(20,10) B.(20,20) C.(30,70) D.(50,50) E.(25,45) F.(10,5) G.(12,8) H.(12,8)

19. A gardener intends to grow corn and soy beans in a 5 acre field. See
relevant data below.

| corn soy beans Total acres =5
planting cost per acre $200 $100
water needs per acre 3,000 2,000 gallons per week
profit $400 $300

If there 1s $700 avaiable for planting cost and 11,000 gallons per week
for watering, what will be the maximam profit?

A. $1300 B. $%$1400 C. $1500 D. $1600 E. $1700 F. $1800 G. $1900 H. $20000

Answers. HFCD DFDH DCGD (13. 0,0,0,1) CCDE AD



