MATH 262 PRACTICE PROBLEMS

1. fy + (tanz)y=cosz (0 <z < 7/2), theny=
A. zcosz+e¢ B. cos’z-z+c¢ C. In(cos?z+1)+¢
D. zcosz+ccosz E. cot’?z+secz+c

2. The solution to the initial value problem
(cos(z? + y) — 3zy?)dy/dz + 2z cos(z? + y) —y* =0 y(0) =0is

A. sin(z?+y)-2z*=0 B. 2zcos(z?+y) - =0

C. z%cos(z?+y)-p* =1 D. (2z+1)cos(z?+y) - =1

E. 2z+1)sin(z’+y)-y* =0
3, A tank initially holds a solution of 10 Ib. of salt in 100 gallons of water. A salt solution containing 0.2 1b.

“ " of salt per-gallons runs into the tank at the rate of 3 gallons per day. Water evaporates from the tank at

the rate of 1 gallon per day and the well stirred solution runs out of the tank at the rate of 2 gallons per
day. Let z(t) be the amount of salt in the tank at time ¢ (in days). Find a differential equation for z(t).

A =045 B. 2'=01-75 C. z'=06- 13
D. z/=0.1-3z E z'=06-3%
4 1{.‘12-3_4 and y(0) = 0, then 1) =
. dz— Y y - Vi y 2 -
2 -2 3 -1 § - p—2 _3_ -2 ' -1
A. 3¢ B. 2(l e ) C. 2(1 e”%) D. 4(1 e %) E. 31-¢7%)

5. The values of a and 8 for which the system

Ty=— 22+ Zz= &
z +223=f3
5z,—-2z,+823=6

has no solutions are
A.a=0, =2 B.a=3 =0 C. 6-20-38+%#0
D. 64+2a-58=0 E. System always has a solution.

6. Let A be a nonsingular 3 x 3 matrix such that

. 101
A =1111}.
023

x 1
The solution to the system A (::) = (o) is

TS 1

1 2 1
A. ((1)) B. (1) C. (2) D. (o) E. None of the above
2 0 3 1
7. Let A be the matrix 1212
1111 .
3322
The cofactor A3 of this matrix is

A O B. 1 C. -1 D. 2 : E. -2

[
N e 0 e
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. Exactly two of the following statements are true. Which are they?

(i) det(A+ B) = det(A)+det(B)  (ii) det(AB)= det(A)det(B)
(iii) det(cA) = cdet(4)  (iv) dey(AT)= det(4)

A. (i) and (ii) ’ B. (i) and (jii) C. (ii) and (iii)
D. (ii) and (iv) E. (iii) and (iv)
Find the determinant of the matrix -

1033
[1223]
1313
1012
A O B. 1 C 4 D. -13 E. -17

A basis for the solution spacé of the system

142224323+ z4=0
4zy4+529+623+4z4 =0
Tz1+829+923+82z4 =0

is

A.

) 1
(7)) (7) = (3)

Which of the following sets of vectors are independent?

- O OO

—-~o0O0
A

(a) (0,0,1)(0,1,1),(0,3,2) (b) (1,2.3),(4,5,6),(3,2,1)
(c) (0,0,0),(0, 1,0),(1,0,0)
A a B. b C.c D. all E. none
1 3
If Ais a3 x 3 matrix and the vectors [1] and [2] are both solutions of the system of equations
1 1

z 1 z 0
A [y] = [-x] then the system of equations A [y = [o] has
z 0

2z 1

A. two solutions B. no solution C. a unique solution

D. infinitely many solutions E. nothing can be determined from the information.
The subspace of R3 spanned by the vectors (1,1,1),(1,1,0),(0,0, 1),(~1,-1,~-1) has dimension

A O B. 1 C. 2 D. 3 E. 4

Which of the following sets of vectors span R¥?
Sy ={(1,0,2),(0,2,4)}

S, = {(1,2,0),(1,0,2),(1,1, 1)}

Sa= {(1,2,0),(1,0,2),(1.1,l),(O,l.l)} '

A. 51,5, B. S3 - C. 53,53 D. S; E. 51,5253



15.

16.

17.

18,

19.

20.

21.

22,

23.

24.

Let V be the solution space for the equation

1-10 2
1-113}X=0
1-1-11 :

R (R RSN (660 S N
> (3] 3] [ = {1

Determine all values of the constant k for which the vectors K
(1, 1) k; l)s (-1) k) 1’ —l)t (2t 193) k)
are linearly independent
A k#-1 B. Allk C.k=1k=2 D. k#-1,k#2 E. Nok
12-3
Let T : R3 — R3 be defined by T(z) = Az where A= (o 2 -3) . Then, a basis for Ker(T) is
00 0
] 0 0 0 1 0 0 1
A (o) B. (o),(a) C. (3),(1) D. (3) E. (a),(o)
1 1 2 2 1 2 2 0
If T : R® — R3 is a linear transformation such that T(2z + 3y) = £ — y and T(z + 2y) = 2z + y, then
T(z) is equal to:
A. —4z -5y B. 3z -0y C. -2z 43y D. z+4y E. 5z
Determine which of the following transformations T' : R3 — R? are linear transformations.
i) T((z1,22,23)) = (21,21 = 22) |
i) T((21,22,23)) = (21 = 22,1)
i) T((z1,22,23)) = (0,0)
A i) B. i) and ii) C. i) and iii) D. ii) and iii) E. i), ii), and iii)
The inverse of the matrix [Z :;] is o
A (i ::) B. ("’ﬁ"’ ;) C. (542 '11/2) D. ("’£2 "_‘(2) = E. Matrix has no inverse
The eigenvalues of [; i’] are
A 2,-2 B. 3,-3 C. -4,2 D. 1,1 E. 4,-2
The eigenvalues of [: :] are 0 and 2. An eigenvector corresponding to 2 is
1 -1 0
A 3] B. 3] c [] o. [} B[]
0 -10
The eigenvalues of the matrix [—1 1 -1] are 2,0, and —1. An eigenvector corresponding to —1 is
0 -10
1 -1 1 1 0
A. [o] B. [ 0 ] C. [1] D. [-2] E. [o]
1 1 1 1 0
The general solution of ' = 3y —dy=0isy=c1e™* + c2e**. Which form would you use to determine

a particular solution to the equation ' — 3y’ — 4y = ze™* + cos 2z by undetermined coefficients?

A. Aze % + Beos2z B. Aze™% + Beos2z + Csin2z C. z(A+ Bz)e~* 4+ Ccos2z
D. z(A+ Bz)e* + Ccos2z + Dsin2z E. Az%¢~* 4+ Bcos2z + Csin2z



4
25. One solution of the differential equation z3%y” +2zy/ -2y =0, z>0 is y; = z. Another solution is of
the form y; = vz where v satisfies the differential equation

A v"4z0'=0 B. z2"+2cv'=0 C. 22" +(z+1)v'=0 D. (z+ 1" +2%" =0
E. 22" 4+2(z+1)v'=0

26. An annihilator of cosz 4+ ze® + 1 is:

A. D(D-1)(D+1)? B. (D?-1))(D+1)? C. D(D- 1)(D2 +1)2 .
D. D(D-1)¥D*+1) E. D(D-1)(D?+1)
27. The general solution of "' —y" =0is y =
. A €t B. cie® +coz+c¢3 C. cle’+czzz+c3:c+c4
* D ere” +c2z 43z’ 4cqztes E. c;ef + (1 + z + z?)

98. The constants a, b, ¢ are real and the roots of the equation ar? + br 4+ ¢ = 0 are r = 1 £ 2i. The general
solution of the dlﬂ'erentlal equation ay’ + by +cy=0isy=

A. e7(cy cos2z + ca5in 22) B. e2*(c)sinz + cacos ) C. c1€® +cae?*
D. cycosz + casinz E. ¢ cos2z + ¢z 8in 2z
29. The solution to y’ — y = € satisfying y(0) = 1, ¥(0) = 3/2 satisfies y(1) =
A de B. fe—je! C. 3e D. le+e! E. Se—ie™!

30. HA= [3 O] and if one solution of the equation z' = Az isz = L‘,’,.], then another linearly independent
solution is

A o] B. [oge] c. [4] p. (%] E. [ o]

31. If a fundamental matrix for the system z' = Az is X(t) = [ ] find a particular solution, z,(t) of
2= Az + [e'] , such that z,(0) =

A ) B [’:‘l o ] . ;5] e [5]

~ 32. The general solution to the linear system

G=an 4=

has the form

e [ ]t [ ] b. e [ eue [
¢ [cost—sint t [2¢cost t cos 2¢ cos 2t-sin 2¢
C. cre [ cost ] + c2e [ sint ] D. ce [-coc2!+nin2t + cae’ sin 2t

E. None of the above

Answers: 1.D, 2.A, 3.E, 4.D, 5.C, 6.C, 7.C, 8.D, 9.B, 10.E, 11.E, 12.D, 13.C, 14.B, 15.C, 16.D, 17.D, 18.A,
19.C, 20.D, 21.E, 22.A, 23.C, 24.D, 25.E, 26.D, 27.C, 28.A, 29.A, 30.E, 31.C, 32.A




