Spring 2017
MA 262 - FINAL EXAM

]GREEN - Test Version 01‘

Instructions

1. Fill in your scantron with your NAME, PUID, Section Number (4 digits), and the
correct Test Version (GREEN is 01).

2. This exam contains 25 problems worth 8 points each, for a total of 200 points.

3. Do all your work only in the spaces provided or on the backside of the pages. Show
your work.

4. Mark your answers clearly on your scantron. In addition, also CIRCLE your answer
choice for each problem in this exam booklet in case your scantron is lost.

5. NO books, notes, calculators, phones, or cameras are allowed on this exam. Turn off
and put away all electronic devices.

Academic Dishonesty

o Students taking this exam are not allowed to seek or obtain any kind of help from
anyone to answer questions on this exam. If you have questions, consult only your
mstructor.

e You are not allowed to look at the exam of another student. You may not compare
answers with anyone else or consult another student until after you have finished your
exam, handed it in to your instructor and left the room.

o You may not consult notes, books, calculators, phones, or cameras until after you have
finished your exam, handed it in to your instructor and left the room.

o Anyone who violates these instructions will have committed an act of academic dis-
honesty. Penalties for academic dishonesty can be very severe. All cases of academic
dishonesty will be reported to the Office of the Dean of Students.

I have read and understand the above statements regarding academic dishonesty:
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0153 8:30 > . 0525 3:30pm Parab
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0420 11:30am Ponce
0464 12:30pm Ponce




2

1. The general solution to zy’ —y = : for z > 0 is
A. y=—-e"+c
B. y=—ze"+cx
C. y=—cxe™
D. y=—-ce 4z
E. y=—crxe ™ —x

2. Let y(x) be the solution to the initial value problem

dy
(z* +1) T —2xy, y(1) = 2.

Then y(0) =

= o awr»
[\



3. Which of the following is the solution to the initial value problem

d
(e®siny — 2ysinx — 1) + (excosy+2008x+3)d—y =0, y(0)==n7

x
e*siny +2ycosr+3r —y=m
e*cosy —2ycosr —xr+3y=m

e*cosy+2sinr+3r—y=—-1—m

e*siny + 2ycosx + 3y —x = H7

= o a v »

e’siny —2ycosx —x +3y =7

4. Initially a 100-gallon tank is half full of pure water. A salt solution containing 0.5 Ib of salt per
gallon runs into the tank at a rate of 4 gal/min. The well mixed solution runs out of the tank at
a rate of 3 gal/min. Let A(t) be the amount of salt in the tank at time ¢. Which of the following
initial value problems describes A(t) before the tank becomes full?

dA 3A

A Soa- o A0)=0
B. %:2_%?:?50’ (0)=0
C. %:3—%, A(0) = 100
D %—3—503—‘:, A(0) = 50
. Yoo 3 0=




5. Consider the equation

dy
dx
If v =y~ 2, then v satisfies
6. Find the general solution to
y// _|_

1

+ﬂy:xy.

z > 0.

dv 1

A —_——— v =-2
dr 4z .
dv 1

B —4+—-—v=-—
dz xv v
dv 1
dv 1

D — ——v =2
dx xv v

E. @—iv:—Qm
dr 2x

1
y:§x3+clx+cg

C
y =1+ — + ¢,
x

c
y:$2+_1+02
x

1

y:§x3+cllnx+02

y=a3+clnz+co
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7. The sum of the diagonal elements of the inverse of the matrix | 1 1 1 |,
010
A.
B.
C.
D.
E.
11 4
8. If A=|2 2| and b= | 3 |, solve the system AT(Ax)= ATb.
01 3
[ -1
A, x= _ 3}
B. x= _ _; ]
[0
C. x= B ]
[ —1
D. x= _ 2]

E. No solution since Ax = b
1s inconsistent

Nt



9. Let A, B, and C be 3 x 3 matrices with det B =1 and det C' = 3. If det(—2A"'BC?) = 6,
then det A =7

A. 9
B. -8
C. -—-12
D. -9
E. -3

10. If A is a 3 x 5 matrix with rank(A) = 3, which one of the following statements must be TRUE?

A. rank (AT) =5.
The dimension of the column space of A is 2.
Ax = 0 has only the trivial solution.

The rows of A are linearly independent.

5 U 0w

The columns of A are linearly independent.



11. The vectors (1, 0, 1, 2), (=2, 0, a, 2a), (1, 2, 3, 4) and (2,0, 2, a) are linearly independent

A. whena=4and a= -2
when a = —2
for all a # 4

for all values of a

= o0 a w

when a # 4 and a # —2

12. Which of the following subsets S are subspaces of the given vector space V7

i) V=R?% and S = {(z,y) : 2y =0}
(i) V="Ps,and S={fePs: f(1)+ f(—1) =0}

(iii) V:M2:{|:CCL Z} :a,b,c,dER},andS:{AEMg s det A=1}

(iv) V=R3 and S ={(v,y,2) : b+ 2y = 2}
(v) V=C%I),and S={f eV : f'(t)+ f(t) -1 =0}

A. (i), (iv), (v)
B. (i), (ii), (iv)
C. (ii) and (iv)
D. (iv) and (v)
E.

(iii) and (iv)



13. Let T : R* — R7 be the linear transformation given by T'(x) = Ax, where A is a 7 x 3 matrix.
Suppose that the Kernel of T is spanned by the five vectors

1 2 1 1 2
21,11 ], -1, 101,10
0 0 0 0 0

If p = dimKer(T') and r = dim Rng(7T’), then

A. p=3, r=0
B. p=2 r=1
C. p=1, r=2
D. p=2 r=3
E. p=3 r=2

44
14. If A= 8 _i 21k , for what value(s) of k will the dimension of the nullspace of A be 0 7
0 2 2
A. k= %
B. k#2
C. k#-1
D. k=1
E. k=-3



15. A basis for the kernel of the linear transformation 7" : R® — R? defined by
T(xy1,x9,x3) = (x1 — 209 + T3, T3 — HT3)

is

A. {(1,0), (0,1)}

B. {(1,0), (-=2,1), (1,5)}
C. {(1,-2,1),(0,1,5)}
D. {(9,5,1)}

E. {(1,5,9)}

16. The sum of the eigenvalues of the matrix is

o O =
w o N
— N W

= o aw»
=)



17. Which of the following matrices are defective ?

el s eelia] oot

A. only B
B. only A
C. onlyC
D. both A and B
E. both A and C

18. Let y(z) be the solution to the initial value problem

Find the value of o such that y(§) = 0.

=0 0@ »
Q
I



19. A particular solution of (D —3)*(D?* +2D +2)y = €3 — e “sinz  has the form:

y(z) = A1e3® — Ase “sinx
x) = A1e3® + Ase " cosx + Ase Tsinx
= Ay22%e3 + Asxe ™ cosx + Asre *sinx

x) = Ajze’® + Asxe  cosx + Asre Tsina

® U o ® p
s =
5 B &

y(z) = Aja?e® + Age " cosw + Aze "sinx

20. Find the general solution of (D — 2)(D — 3)y = 7e**.

y(z) = c1€%* + o3 + €2
= 1% 4 cpe3% 4 Te?®
162" + cye3® 4 xe®

= 1% 4 cpe3® — Txe®®

= O Q W »
e =
5 B &
I

y(x) = c16¥ + €™ + c3e*”



21. Consider the spring-mass system whose motion is governed by the initial-value problem

y' 4+ 4y =0, y(0) =2, y'(0) = 4.

Find the amplitude of the motion.

t

S aw »

Ag=1
Ag=2
Ay =2v2
Ay =

S G

|

22. Given that y;(z) = x is one solution to z*y” —4xy' +4y =0, if we seek a second solution

y2(x) = u(z)y1 () by Reduction of Order, then one such function u(z) is

A.

B.

u(z) = 1
u(z) = %ﬁ
u(w) = %xz‘
u(z) = %
u(@) = 2 Inz



23. Given that y;(z) = e” and yo(x) = xze® are two linearly independent solutions to the homogeneous
equation (D — 1)?y = 0, using the method of Variation of Parameters, a particular solution to
the nonhomogeneous equation

2z

(D -1y = (x> 0)

)
1.2

has the form y, = ui(x)e® + ua(x)ze®. Which of the following are satisfied by v (x) and uf(x)?

A o 3e” ,  3e’
Ul — — T U2 —_
T T
3e” 3e "
! /
B. uj=— uy=-—
T 2
3e” 3e”
/ !
T 2z
2x x
D. o — _3e , e
Uy = y Uy = —%
T 22
X X
E. o — 3e ,  3e
Uy =——77H U= —%
T T

24. Determine the general solution of the system of differential equations x' = B :ﬂ X.

1 1
A. cet {1} + e {2}

1 3
B. c¢é L} + ¢y e?t {2}



25. Consider the nonhomogeneous linear system x’ = Ax + b(t), where A = [ _i _; } and

—t
b(t) = {4% } Given that the matrix A has two eigenvalues \; = —1 and Ay = —3 with the

. : 1 -1 . . .
corresponding eigenvectors v, = [ 1 } and vy = { 1 ] , respectively, then a particular solution

to the nonhomogeneous system is

A Xp(t):'et@(z)fﬂ)'
B. x| i)
C. )= | Y
D. %0 | Ty ]




