
Math 115 Final Exam Spring 2003

Answers at the end

1. X is a continuous random variable on the interval [0,1] whose density function is
of the form k(1 − x) for some constant k. What is Var(X)?

A. 1/2 B. 1/3 C. 1/6 D. 1/9 E. 1/12 F. 1/18 G.
√

2/6 H.
√

3/6

2. A Geiger counter clicks, on the average, every 20 seconds. (The number of clicks
is a Poisson process.) It is known that during one particular minute the counter
clicked at most 3 times. What is the pobability that the number of clicks during
that minute was at least 2?

A. 4/13 B. 9/13 C. 12/13 D. 0
E. 4e−3 F. 1 − 4e−3 G. 13e−3 H. 1 − 13e−3

3. Find
∂2

∂x∂y

(

x + xy − 5x3 + y ln(x2 + 1)
)

A. 1 + 1
x2+1

B.
(

x + ln(x2 +1)
)(

1 + y− 15x2 + 2xy

x2+1

)

C. 0 D. 1− 2
x2+1

E. 2y

x2+1
− 4x2y

(x2+1)2
− 30x F. y

x2+1
− 2xy

(x2+1)2
− 30x G. x2+2x+1

x2+1
H. x2+3

x2+1

4. If the measurements of a and b to the nearest 1/10 of an inch are a = 10 inches and
b = 16 inches then the maximum percentage error in calculating the area A = πab
of the ellipse x2

a2 + y2

b2
= 1 is closest to:

A. 2.6π% B. 160π% C. 26π% D. 13/8%
E. 1.60π% F. π% G. 356/256000% H. 50%

5. A simple economy consists of two sectors, agriculture and manufacturing. The
input–output matrix is

A :=

[

.4 .2

.1 .3

]

.

How many units (in the form [agriculture,manufacturing]) should be produced by
each sector to meet the consumer demand of 20 units agriculture and 12 units
manufacturing?

A. [25, 17] B. [20, 12] C. [21, 13] D. [40, 24]
E. [41, 23] F. [80, 48] G. [81, 49] H. [82, 50]
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6. The maximum value of P = 2y − 7x + 15 subject to the constraints

• y ≤ 5

• y ≤ 4x − 7

• 4y ≥ x + 2

• x + y ≤ 8

is:

A. 1 B. 2 C. 3 D. 4 E. 5 F. 6 G. 7
H. not obtained anywhere

7. Let w = ln(1 + x2

2
) − arctan(x) and x = 3eu cos(v) + v. Find ∂w

∂u
at u = v = 0.

A. 147
110

B. 196
110

C. 0 D. 49
110

E. 3
10

F. 3 G. 4
10

H. undefined

8. At which one of the following points is the tangent plane to the surface xy + yz +
zx − x − z2 = 0 parallel to the xy-plane.

A. (1
2
, 1, 1

2
) B. (−1, 0, 0) C. (1, 1, 1) D. (−1

2
, 1

2
, 1

2
)

E. (1, 1, 0) F. (1
2
, 1

2
,−1

2
) G. (0,−1, 0) H. (1

2
,−1

2
, 1

2
)

9. Consider the following systems of linear equations:

System 1:

4w −3x +8y −9z = 7
2x +7y −5z = 9

3y −6z = 12
y −2z = 4

System 2:

4w −3x +8y −9z = 7
2x +7y −5z = 9

3y −6z = 11
y −2z = 4

System 3:

4w −3x +8y −9z = 7
2x +7y −5z = 9

3y −7z = 12
y −2z = 4

Which of these systems have infinitely many solutions?

A. 1, 2, 3 B. 1, 2 but not 3 C. 1, 3 but not 2 D. 2, 3 but not 1
E. 1 but not 2, 3 F. 2 but not 1, 3 G. 3 but not 1, 2 H. None
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10. Peter, Paul, and Mary are playing catch. The boys are twice as likely to throw to
Mary as to each other, while Mary is equally likely to throw to Peter or to Paul.
On the average, for what portion of the play time will Mary have the ball?

A. 2/5 B. 3/5 C. 3/10 D. 3/7 E. 4/7 F. 1/3 G. 2/3 H. 5/6

11. Find the minimum value of the function f(x, y) = 3− 3x− 4y when subject to the
constraint x2 + y2 = 1.

A. −8 B. −2 C. −9/5 D. −8/5 E. 9/5 F. 3 G. 22/5 H. 8

12. Evaluate :
∫ 8

0

∫ 2

x1/3

1

y4 + 1
dydx

A. 1
4
ln 17 B. 1

9
C. ln 1

4
D. 17

4
E. tan−1 4 F. ln

√
17 G. 1

65
H. 0

13. For which value of k does the following system have at least one solution?

2x −y +3z = 7
x +y +2z = 4
x −5y = k

A. 0 B. 1 C. 2 D. 3 E. 4 F. 6 G. no k H. all k

14. The scores on a math test are approximately normally distributed with µ = 80 and
σ = 8. Which percentage of students scored 90 points or higher?

A. 39.44 B. 27.04 C. 10.56 D. 8.51 E. 7.21 F. 5.67 G. 0.02 H. 0

15. It has been determined that at a certain intersection cars arriving from the west
go straight 10% of the time, turn left 70% of the time, and turn right 20% of the
time. It is also known that 80% of drivers use their turn signals regularly (you can
assume always) while 20% use them rarely (you can assume never). You, who are
heading into the intersection from the west, are sitting behind a driver who does
not have his turn signal on. What is the probability that he is turning left?

A. 0.2 B. 0.3 C. 0.4 D. 0.5 E. 0.6 F. 0.7 G. 0.8 H. 0.9

16. A bridge hand consists of 13 card from a standard 52-card deck. Find the proba-
bility that a bridge hand contains no aces?

A. 1
13

B. 4
13

C. 48!
9!

13!
52!

D. 0 E. 4!
52!

F. 1− 13!
52!

G. 3
4

H. 48!39!
52!35!
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17. Suppose a committee of 8 people is selected in a random manner from 15 peo-
ple. Determine the probability that two particular people, A and B, will both be
selected.

A. 1
15

B. 8!
15!

C. 4
15

D. 13!
6!7!

8!
15!

E. 7!
15!

F. 13!
6!8!

7!
15!

G. 13!
15!

H. 8!
6!15

18. Consider three events A, B and C. Assume we know Pr(A) = .4, Pr(B) = .4,
Pr(C) = .5, Pr(A∩B∩C) = .1, Pr(A|C) = .4, Pr(B|C) = .4, and Pr(A|B) = .5.
Then Pr(A ∪ B ∪ C) is:

A. 0 B. 0.2 C. 0.3 D. 0.4 E. 0.5 F. 0.6 G. 0.8 H. 1

Answers

1. F 1/18
2. B. 9/13
3. G. x2+2x+1

x2+1

4. D. 13/8%
5 . E. [41, 23]
6. D. 4
7. A. 147

110

8. D. (−1
2
, 1

2
, 1

2
)

9. E. 1 but not 2, 3
10. A. 2/5
11. B. −2
12. A. 1

4
ln 17

13. C. 2
14. C. 10.56
15. D. 0.5
16. H. 48!39!

52!35!

17. C. 4
15

18. G. 0.8
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Normal Distribution Table http://www.math.upenn.cdu/-ccrokclnormal.html

P(O <z< a)

r;-I 0.00 I 0.01 1 0.02 1 0.03 1 0.04 1 0.05 !0.06 1 0.07 !0.08 [ 0.09

foo.lo.OOOO10.004010.008010.012010.016010.019910.023910.027910.0319[0.0359

roJ10.039810.043810.047810.051710.055710.059610.063610.067510.0714[0.0753

fi2lo.0793 10.083210.087110.091010.094810.098710.102610.106410.1103[0.1141

f03I0.117910.1217Io.1255!0.129310.133110.136810.140610.144310.148010.1517

roA10.155410.159110.162810.166410.170010.173610.177210.180810.1844[0.1879

[0510.191510.195010.198510.201910.205410.208810.212310.215710.2190[0.2224

fO:6lo.225710.229110.232410.235710.238910.242210.245410.248610.2517[0.2549

[0:710.258010.261110.264210.267310.270410.273410.2764fO.279410.2823[0.2852

ro:8lo.288110.291010.293910.296710.299510.302310.305110.307810.3106[0.3133

[0:910.315910.318610.321210.323810.326410.328910.331510.334010.3365[0.3389

1L010.341310.343810.346110.348510.350810.353110.355410.357710.3599[0.3621

fU10.3643 10.366510.368610.370810.372910.374910.377010.379010.381010.3830

fL2lo.3849 10.386910.388810.390710.392510.394410.396210.398010.3997[0.4015

[1310.403210.404910.406610.408210.409910.411510.413110.414710.4162[0.4177

flA10.4192 10.420710.422210.423610.425110.426510.427910.429210.4306 [0.4319

fLS10.433210.434510.435710.437010.438210.439410.440610.441810.4429[0.4441

fL610.445210.446310.447410.448410.449510.450510.451510.452510.453510.4545

fi710.4554 10.456410.457310.458210.459110.459910.460810.461610.4625 [0.4633

fLS10.464110.464910.465610.466410.467110.467810.468610.469310.4699 [0.4706

rt.910.471310.4719!0.472610.473210.473810.474410.475010.475610.4761[0.4767

10.477210.477810.478310.478810.479310.479810.480310.480810.4812[0.4817

fil10.4821 10.482610.483010.483410.483810.484210.484610.485010.4854[0.4857

fi2 roA861fOA864l0.4868 [OA871fOA875l 0.4878 roA88l [0.488410.4887 [0.4890

rD10.4893 10.489610.489810.490110.490410.490610.490910.491110.4913[0.4916

fiA10.4918 10.492010.492210.492510.492710.492910.493110.493210.4934[0.4936

~10.493810.4940 10.494110.494310.494510.494610.494810.494910.4951[0.4952

[2:610.495310.495510.495610.495710.495910.496010.496110.496210.4963[0.4964

fi710.4965 10.496610.496710.496810.496910.497010.497110.497210.497310.4974

fiS10.4974 10.497510.497610.497710.497710.497810.497910.497910.4980[0.4981

[2:910.498110.498210.498210.498310.498410.498410.498510.498510.4986[0.4986
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