NAME: MA 23200
Sample Final Exam

PUID:

INSTRUCTIONS

e There are 25 problems on 14 pages.

e Record all your answers on the answer sheet provided. The answer sheet is the only
thing that will be graded.

e No books or notes are allowed.

e You may use a one-line scientific calculator. No other electronic device is allowed.
Be sure to turn off your cellphone.

e Show all your work on the exam. If you need more space, use the backs of the pages.

e The last page is a formula sheet. You may detach this page from the exam for easy
reference, but you must hand it with your exam booklet.



1. Evaluate

S~

2. Evaluate

=9 aw»

2ln4+1
2In4 —1
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4In4+4
4In4 -4
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3. Use the Trapezoid Rule with n = 4 trapezoids to estimate

3
/ x dx
1 .17—|—1

Round your answer to three decimal places.

A. 0.808
1.490
1.303
2.606
2.981

=0 QW

4. Find the volume of the solid generated by rotating about the z-axis the region
bounded by the curves y = = + %, r =1 and z = 4 and the z-axis.

A. 21.75m
B. 26.257
C. 27.75m
D. (7.5 —In4)m
E. (7.5 + Ind)r
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5. A volume has cross-sections which are rectangles with length z + 3 and width /z for
0 < z < 4. Find the volume of this solid.

>

24

144
5

48

98

320
3

= O QW

6. Evaluate

o0 1
/ ze 2%dzx.
0

= O

4

This integral diverges.

MU QW
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flx,y) =

Compute f;(3, —4).

A.

5 U QW

24
625
12
625

0
12
625

_24
625

flz,y) =

Compute fyy(z,y).

A.

B
C. x*cosysinye
D.
E

(22 cos? y — xsiny)e® Y

. (xsinycosy — siny)e” “sY

2 T cosy

—x sin ye* %Y

2 T Ccosy

sin?y — xcosy)e

Y

332+y2.

L oSy
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9. The function f(z,y) has partial derivatives

10.

folz,y) =3y —x =1, fy(w,y) = 3y* — 6y + 3z +3
and critical points
(—1,2), (—16,-3).

(There are no other critical points.) Which statement best describes these critical
points?

A. Both points are saddle points.

. (—1,2) is a saddle point and (—16, —3) is a relative maximum.

. (=1,2) is a saddle point and (—16, —3) is a relative minimum.

. (—1,2) is a relative minimum and (—16, —3) is a relative maximum.
. (-1,2)

,2) is a relative maximum and (—16, —3) is a relative minimum.

Sally sells seashells down by the seashore. She has found that if, in the morning,
she spends x hours looking for seashells, and y hours polishing and decorating the
seashells, she will sell

S = dzy + 4y — 422 — 2y + 196

seashells that day. How many hours should Sally spend looking for seashells, and
how many polishing, in order to sell the highest number possible of shells that day?

A. 1 hour looking and 3 hours polishing.
B. 3 hours looking and 1 hour polishing.
C. 1 hour looking and 1 hour polishing.
D. 1 hour looking and 2 hours polishing.
E. 2 hours looking and 1 hour polishing.
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1 22
/ / (y + 22%)°dydz.
0 JoO

11. Evaluate

27

665
78

665
54

243
26

745

= O aw»

12. Suppose
f(z) =

-

f)=1 and f(1)=0.
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13. Suppose

/ 6x

y —4dy=e
y(0) = 3.
Compute y(1).

A. %66—}-%64

B. b 4 2¢4

C. ef+12
1.6, 32 _—4

D. ﬁe +ﬁ€

E

26 5,6

9 — o€

14. Find the general solution to the differential equation

xy’+6y::n2.
A y:L;""gﬁz"‘&
B. _L;_gsz"'&
Cy=s2+5%
D. y:%z-i—x%
E y=24+C
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15. The autonomous differential equation,
y =yt =4y’ = 3y* + 18y
has exactly three equilibrium solutions:
y=-2, y=0 and y=3.
Which statement best describes the stability of these equilibrium solutions?

A. y = —2 is asymptotically stable, y = 0 is unstable and y = 3 is semi-stable.
y = —2 is asymptotically stable, y = 0 is semi-stable and y = 3 is unstable.
y = —2 is semi-stable, y = 0 is unstable and y = 3 is asymptotically stable.
y = —2 is unstable, y = 0 is semi-stable and y = 3 is asymptotically stable.

=9 aw

y = —2 is unstable, y = 0 is asymptotically stable and y = 3 is semi-stable.

16. Find the general solution to the differential equation

= Y aw>
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17. Suppose

A.

y/ =+ y2
y(0) = 1.
Use Euler’s method with Az = 0.5 to approximate y(1).
1.5
1.75
2.5
2.875
3.78125

5O QW

18. A certain vine grows in such a way so that its length satisfies the differential equation

L' =3VL

where L is the length of the vine, in feet, ¢ years from now. If a vine is initially
measured at 4 feet long, how long will the vine be in 10 years?

A.

=5 Q%

225 ft
229 ft
289 ft
904 ft
1024 ft

10
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19. Which of the following matrices is singular?

v[i
B. __35 .
C. __36 _48_
Sy
5

20. Find det(A), where

7 6
A=1| 3 4 1
-2 5 -1
A. 59
B. 23
C. 9
D. —11
E. —19

11
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21. Find the inverse of the matrix

4 =2
A:[13 7 ]

r 7z 1
AR i]
r 7
B | 4 ;]
rz
o | 7]
E {5 2]

22. Find the eigenvalues for the matrix
3 2
A= [ 32 ] |
. 3and 6
. —2 and 11
. —11 and 2

. —3 and 2
.2and 7

H O QT =

12
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23. The matrix

-1 -1 1
A= -4 0 2
—-14 —6 8

has r = 4 as one of its eigenvalues. Which of the following is an eigenvector
associated to this matrix and eigenvalue?

-1
A1
4
F o
B. |2
_1_
S
c.|o
_2_
F )
D. |3
_8_
.
E. |1
_1_

13
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1

0] and

24. The matrix A has eigenvalues r; = 2 and ro = 3, with eigenvectors v; = [

vgz:i}.ComputeA5[§].
A _‘51}
B. ﬁ]
. | 3]
.| 3 ]
5 | 1ams

25. Consider the difference equation

Tn+l = T + 6$n_1.

If 2o = 0 and z1 = 20, find xz15.

A. 57526700
57395628
57264556
19066340
14381675

=0 aw

14
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Formula Sheet

The Trapezoid Rule The Trapezoid Rule for estimating the integral f; f(x)dx with n
trapezoids is given by

T, — %A:c [f(@0) + 2f(21) + -+ 2f (@n_1) + f(zn)]

WhereAa::b;—a,:Eo:a, r1=a+Ax, 19 =a+2Ax, ..., T, = a+nAx =b.

D-Test To find the relative maximum and minimum values of f:

1' Flnd f$7 fya fmxv fyy and facy-
2. Solve fz(x,y) =0 and fy(z,y) =0.

3. Evaluate D = fu, fyy — [fuy]? at each point (a,b) found in Step 2.

(a) If D(a,b)
(b) If D(a,b) > 0 and fzz(a,b) > 0 then f has a relative minimum at (a, b).
(c) If D(a,b) < 0 then f has a saddle point at (a,b).

)

(d) If D(a,b) = 0 then the test is inconclusive. . . you will have to do something else
to determine what is happening at that point.

> 0 and fyz(a,b) <0 then f has a relative maximum at (a,b).

FEuler’s Method To approximate the solution to y' = f(x,v), y(zo) = yo using Euler’s
method with increments of Az, we use the formula

Ynt+1l = Yn + f(xnv yn)Al‘

where x, 11 =z, + Az and y,, = y(zy,).

15



