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1. If the vectors u = (1,k,2),v = (2,2,0), and w = (1,2,—2) in R? are linearly

dependent, then k =

(correct)

2. If y = y(x) is the solution of the initial value problem

dr

2 + si d
(ﬂ> v —cosz, y(0) =1,

y+1

then y (g) equals

(correct)
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3. If the function g(z) with g(0) = 1 makes the differential equation
[9(x) — @ cos(wy)] dy = [¢** +y cos(y)] du

an exact differential equation, then g(z) =

1 (correct)

4. A general solution of the exact differential equation

20 3y? 2y x? 1
— -2\ d — ——=+—]dy=0
(y x4) x"’_(x:a y2+\/§ Y

1S

+ 2\/§ =c (correct)
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5. The general solution of the differential equation

dy : :
— f+ycotx =sinz, 0 <z < TIis

dx

a) dysinx = 2z — Sil’l(Ql‘) +c (correct)

2ysinz = x — sin(2x) + ¢

)
)

(¢) dysinx = x — 2sin(2x) + ¢
) 2ysinz = 2z + sin(2x) + ¢
)

6. A thermometer with an initial reading of 10° is brought into a room maintained at
a constant temperature of 30°. If the thermometer reads 20° after 2 minutes, what
is the total time required for the thermometer to reach 25°7

) 4 minutes (correct)
b)
(c¢) 5 minutes
)
)

(a
(b) 3 minutes

(d) 6 minutes

(e) 8 minutes
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7. The general solution of the differential equation (2% + 3zy + v*) dz — 2?dy = 0 is
given by

-1
(a) In |x| + (1 + g) =c (correct)
X

(b) y=zIn|z|+ cx

(c) In|z| + (1+§)1 —c

(d) y=2zIn|z|+cx

() Info] + L +1=c
X

8. The general solution of the differential equation xy” + ¢' = 4x, x > 0 is given by

) y(z) =2>+ Alnz + B (correct)
) y(r) =222+ Alnz + B

(c) y(x) =32+ Alnz + B

(d) y(x) = 42> + Axlnx + B
) y(z) = 22>+ Azlnz + B
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9. The solution of the initial-value problem

d 1
wé—yzzflnx, y(1) =5
is given by
1
(a) —=1—Ilnzx+ - (correct)
Y x
1
(b)y=1—Inz + —
x
1 1
(c) —=1—=-2lnz+ -
Y x
1 1
(d) —=14+2lnz+ -
Y x
() y=1+2Inz— —
e) y= nr— —
Y 2z

10. The sum of all values of m for which y = 2™ is a solution of the differential equation
22y — Try' + 15y = 0

1S

8 (correct)
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d
11. By using an appropriate substitution, the differential equation d—y =1+yy—4x+1
x

transforms into the separable differential equation

(a) \/ﬂdli 3= dx (correct)
(b) \/gi - = da

(c) Wﬁf‘i 5= 3ds

(d) \/ﬂdli - =2da

() = gy

12. Which one of the following subsets is a subspace of R*?

(a) The set of all vectors (1, T2, x3,x4) such that 1 — 2xs = 0 and x3 + 5xy = 0

(correct)

(b) The set of all vectors (z1,x2, 23, 74) such that 2?2 + 23 =1
(¢) The set of all vectors
(d)

)

(e) The set of all vectors

The set of all vectors (1, x9, x3, x4) such that z; > 0

N TN N TN

)

x1, Ta, X3, T4) such that 1 + xo — x5 + 224 = 1
4)
)

X1, 9,23, x4) such that xyr3 =0
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13. If the solution space of the system
r1—2r9+x3+24=0

$1—2$2+2$3—I4:0

is the set of all linear combination of the form su + tv,, where s and ¢ are real

numbers and

2
u= (a7b7030), VvV = (m,n,Q,Z)’ then%—i—jz

(a) 4 (correct)
(b) 2
(c) 3
(d) 1
(e) 0
14. The solution of the linear differential equation
&y = Y is given by
de  2ylhy+y—=x
a) vy =c+vy’Iny (correct)
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1
15. If a particle is moving in a straight line with an acceleration a(t) = , initial-
V1 — 2

position z(0) = 1, and an initial velocity v(0) = 0, then the position of the particle
at any time ¢ is given by

(a) ilf(t) — ¢tsin 't + V1-—1t2 (correct)
(b) x(t) = 2tsin 't + /1 — 12

(¢) 2(t) = 2tsin 't +4+/1 — 12

(d) 2(t) = tsin 't +2¢/1 — ¢2

(e) z(t) = tsin 't + 31— 12
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d
1. By using an appropriate substitution, the differential equation d—y =1+yy—4x+1
x

transforms into the separable differential equation

du
(a)\/ﬂ_gzd:c
b 2
()\/ﬂ+1_$

du
<C)\/ﬂ—1:2d$
a3y
@) g =3
(e) du = dx

2. Which one of the following subsets is a subspace of R*?

(a) The set of all vectors (x1, x9, x3, x4) such that zyz3 =0
(

b) The set of all vectors (x1, x9, x3,x4) such that x1 + 19 — 23+ 224 =1

) ( )
) (21 T4)
(¢) The set of all vectors (1, x2, 3, x4) such that 1 — 2x9 = 0 and x5 + 5zy = 0
(d) The set of all vectors (x1, z2, 23, 74) such that z? + 23 = 1

) ( )

(e) The set of all vectors (1, x2, 3, x4) such that 1 > 0
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3. The sum of all values of m for which y = 2™ is a solution of the differential equation
a2y — Txy + 15y =0

1S

4. If y = y(x) is the solution of the initial value problem

2+sinz\ dy
( y+1 ) dz cosz, y(0) ’

then y (g) equals

Wl WD W A~
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5. If the solution space of the system

r1—2x9+ 23+ 24=0
$1—2$2—|—2333—SC4:0

is the set of all linear combination of the form su + tv,, where s and ¢ are real
numbers and

2
— (a,0,0,0), v = (m,n,2,1), then% +3=

6. The general solution of the differential equation

dy : :
— 4+ ycotr =sinz, 0 <z < 7mis

dx

(a) dysinx = x — 2sin(2z) 4+ ¢
(

b) 4ysinx = 2x — sin(2x

d
(e

)

) (22) +
(c) 2ysinz = 2x + sin(2x) +
(d) 3ysinx = 4x — sin(2z) +

)

2ysinx = x — sin(2z) + ¢
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7. The solution of the linear differential equation

dy_ oy
de  2ylhy+y—=x

is given by

8. If the vectors u = (1,k,2), v = (2,2,0), and w = (1,2,—2) in R? are linearly
dependent, then k =
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9. A thermometer with an initial reading of 10° is brought into a room maintained at
a constant temperature of 30°. If the thermometer reads 20° after 2 minutes, what
is the total time required for the thermometer to reach 25°7

(a) 6 minutes
(b) 3 minutes
(c¢) 5 minutes
(d)
)

d

(e) 4 minutes

8 minutes

1
10. If a particle is moving in a straight line with an acceleration a(t) = ———, initial-
P g g ) ===
position 2(0) = 1, and an initial velocity v(0) = 0, then the position of the particle
at any time ¢ is given by
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11. The solution of the initial-value problem

d 1
w%—yzzflnx, y(1) =3
is given by
() y=1+2Inz - —
a) y = nr— —
Y 2z
1 1
(b) —=1—Inz+ —
Yy T
1 1
(c) —=14+2Inzx+ -
Y T
1 1
(d) —=1—-2lnz+ -
Yy T
1
(e) y=1—Inx+ —
T

12. The general solution of the differential equation (2% + 3zy + 3?) do — 2?dy = 0 is
given by

(@) Injz|+Z+1=c
X
(b) y =2xIn|z|+cx
-1
(@ mlal+ (1+2) " =
X
X —1
(d)ln|x|+<1+—) =c
y

() y=xInl|z|+ cx
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13. A general solution of the exact differential equation

2 3y? 2 2 1
(22 ) o (B-5+ ) dy=o
Y T T Y VY

1S

(a) %Q—i—erQ\/@:c
(b) %QJrz—Z—FQ\/ﬂ:c
(c) %2—%+¢y:c
(d) §_z+i_z+\/§:0
(e) g-l—z—z-l—Q\/ﬂzc

14. The general solution of the differential equation xy” + ¢’ = 4x, x > 0 is given by

x) =222+ Alnx+ B

) y(x)

) y(a) =4
(c) y(x) =322+ Alnz + B
(d) y(z) =2

) y(xr) =222+ Azlnx + B
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15. If the function g(x) with g(0) = 1 makes the differential equation
[9(x) — @ cos(wy)] dy = [¢** +y cos(y)] du

an exact differential equation, then g(z) =
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1. The solution of the linear differential equation

dy_ oy
de  2ylhy+y—=x

is given by

2. A general solution of the exact differential equation

2r  3y? 2y  x? 1
———1]d ———+—)dy=0
(y x‘*) x+(~’v3 2 )

1S

(a) %—%+\/§:c
2 y2

(b) ;—I—;#—Q@ZC
2 2

(c) %—%—I—Q\/@:c
2

(d) §+%+2\/y:c
2 2

(e)?+%+\/§=c
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3. The general solution of the differential equation

dy . :
— f+ycotx =sinz, 0 <z < TIis

dx

(a) dysine = x — 2sin(2z) + ¢
(b) 2ysinz = x — sin(2x) + ¢
(c) 2ysinz = 2z + sin(2z) + ¢
(d) 3ysinx = 4z — sin(2x

)

)+ c
(e) dysinx = 2z — sin(2z) + ¢

4. If the solution space of the system

r1 — 29 +x3+24 =0
T1— 2x9 + 223 — x4 = 0

is the set of all linear combination of the form su + tv,, where s and ¢ are real

numbers and

2
u= (a’b’o’o)’ V= (m7n727l)7 then%—{_j:
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5. If the function g(z) with g(0) = 1 makes the differential equation
[9(x) — @ cos(wy)] dy = [¢** +y cos(y)] du

an exact differential equation, then g(z) =

6. If ticle i ing i traight i ith lerati (t) ! initial
. If a particle is moving in a strai ine with an acceleration a(t) = ——, initial-

g g —
position 2(0) = 1, and an initial velocity v(0) = 0, then the position of the particle
at any time ¢ is given by

(a) x(t) = 2tsin 't + 1/1 -
(b) z(t) = 2tsin 't + /1 —¢2
(c) z(t) =tsin 't + V-t
(d) z(t) = tsin 't + 31— 2
(e) x(t) =tsin~ 't + 2v/1— 2
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7. The solution of the initial-value problem

d 1
w%—yzzflnx, y(1) =3
is given by
1 1
(a) —=1—Inx+ —
Y T
1 1
(b) —=1+4+2lnz+ -
Yy T
() y=1+2nz——
c)y= nr— —
Y 2z
1
(d)y=1—Inzx+ -
T
1 1
(e) —=1—2lnz+—
Y T

8. If y = y(x) is the solution of the initial value problem

2+sinz) dy
ST ) - 0) =1

then y <g> equals
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9. The sum of all values of m for which y = 2™ is a solution of the differential equation
a2y — Txy + 15y =0

1S

10. If the vectors u = (1,k,2), v = (2,2,0), and w = (1,2,—2) in R?® are linearly
dependent, then k =
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11. The general solution of the differential equation xy” +¢' = 4x, x > 0 is given by

12. A thermometer with an initial reading of 10° is brought into a room maintained at
a constant temperature of 30°. If the thermometer reads 20° after 2 minutes, what
is the total time required for the thermometer to reach 25°7

(a) 8 minutes
(b) 6 minutes
(¢) 3 minutes
(d)
)

d

(e) 5 minutes

4 minutes
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13. The general solution of the differential equation (z? + 3zy + y?) dzr — 2%dy = 0 is
given by

(a) y=zIn|x| + cx

-1
(b) In|z| + <1+£> =c
Y
() Inlo]+ L +1=c
T
(d) y =2xIn|z|+cx

(e) 1n|x|—|—(1+%>_1zc

d
14. By using an appropriate substitution, the differential equation d—y =1+yy—4x+1
x

transforms into the separable differential equation

du
(a) \/ﬂ+1:daj
du
(b)\/a_?):daz
du _ a4
(C) \/E—I—Q_ Z
du
(d)\/a_1:2dx
(e) du = dx



Term 253, Math 208, Major Exam I Page 8 of 8 CODE 2

15. Which one of the following subsets is a subspace of R*?

(a) The set of all vectors (x1, xo, x5, x4) such that 1 > 0
(

b) The set of all vectors (x1, x9, x3,x4) such that 1 + 19 — 23+ 224 =1

) ( )
) (21 74)
(c) The set of all vectors (z1,x2, z3, x4) such that zyz5 =0
(d) The set of all vectors (z1,x2, 23, 74) such that 2?2 + 23 =1
) ( )

(e) The set of all vectors (1, xs, 3, x4) such that x1 — 2x9 = 0 and x3 + 5zy =0
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1. A general solution of the exact differential equation

2 3y? 2 2 1
(22 ) o (B-5+ ) do-
Y T T Y VY

1S

22 2
(a)?+—3+\/§:c
22 P
b) ——=+2y=
b) - Ervy=c
2
Ly
(C)——l—ﬁ—i—Q\/g:C
2 2
oy
(e)?—gJF\/@—C

2. If the function g(z) with g(0) = 1 makes the differential equation
[9(x) —  cos(zy)] dy = [¢*" + y cos(zy)] da

an exact differential equation, then g(z) =
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3. The general solution of the differential equation (2% + 3zy + y*) dz — 2?dy = 0 is
given by

(a) y=zIn|x| + cx
(b) 1n|a:|+g+1=c
T

(c) In|z| + <1+§)_1 —c

(d) In |z| + (1+%)_1 —c

(e) y=2zxIn|z|+cx

4. The general solution of the differential equation

—y—l—ycot:c:sinx, 0<z<mis

dx

a) dysinx = x — 2sin(2x) + ¢
b) 2ysinx = 2z + sin(2z) + ¢
(c

d
(e) dysinx = 2z — sin(2z) + ¢

(
(
(

)

)

) 3ysinz = 4z — sin(2x) + ¢
) 2ysinz = x — sin(2x) + ¢
)
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5. The sum of all values of m for which y = 2™ is a solution of the differential equation
a2y — Txy + 15y =0

1S

6. A thermometer with an initial reading of 10° is brought into a room maintained at
a constant temperature of 30°. If the thermometer reads 20° after 2 minutes, what
is the total time required for the thermometer to reach 25°7

a) 3 minutes

(
(b) 8 minutes
(c
(d

(e) 5 minutes

)

)

) 4 minutes
) 6 minutes
)
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7. If the solution space of the system

r1—2x9+ 23+ 24=0
$1—2$2+2$3—I4:0

is the set of all linear combination of the form su + tv,, where s and ¢ are real
numbers and

2
u= (a7b7030), VvV = (m,n,Q,Z)’ then%—i—jz

8. If the vectors u = (1,%,2), v = (2,2,0), and w = (1,2,—2) in R? are linearly
dependent, then k =
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9. If y = y(x) is the solution of the initial value problem

2 + i d
(ﬂ) Y _ —cosz, y(0) =1,
y+1 dx

then y <g> equals

10. Which one of the following subsets is a subspace of R*?

a) The set of all vectors (x1, x9, x3,x4) such that 1 + 19 — 23+ 224 =1

(
(b) The set of all vectors (1, s, 3, x4) such that 1 >0

) ( )

) (71 T4)
(c¢) The set of all vectors (1, x2, 3, x4) such that 123 =0
(d) The set of all vectors (x1, z2, 23, 74) such that z? + 23 = 1
) ( )

(e) The set of all vectors (z1,x, x3, x4) such that z1 — 2x9 = 0 and 3 + 5z4 = 0
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11. The general solution of the differential equation xy” +¢' = 4x, x > 0 is given by

12. If a particle i ing in a straight line with leration a(t) L initial
. a particle 1s moving 1n a stralg 11ne wi aln acceleration a = , 1M1tlal-
V1—¢2

position z(0) = 1, and an initial velocity v(0) = 0, then the position of the particle
at any time ¢ is given by

(a) x(t) = tsin 't + Vit
(b) 2(t) = 2tsin 't + /1 — 12
(c) z(t) = 2tsin 't + 1/1 -2
(d) 2(t) =tsin 't + 31— 2
(e) z(t) = tsin "t +2v/1— 2
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13. The solution of the linear differential equation

dy_ oy
de  2ylhy+y—=x

is given by

14. The solution of the initial-value problem

dy 9 1
a——l 1) = =
T =Y y*Inz, y(1) 5

is given by

1
—1+2ns— —
(a) y +2Ilnx o

1 1
(b) —=1—Inz+ —
y x
(c) 1-—1 —l—l
)y=1—Inz+ —
Y x
1 1
(d) —=142lnz+ -
Y x
1 1
() —=1—-2Inz+ —
y x
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d
15. By using an appropriate substitution, the differential equation d—y =1++/y—4x+1
x

transforms into the separable differential equation

du
(a) \/ﬂ+1:daz
b — g
b) s

du
<C)\/ﬂ—1:2d$
QM _y
()\/6—3_$
(e) du = 3dx
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1. If the solution space of the system

r1—2x9+ 23+ 24=0
$1—2$2+2$3—I4:0

is the set of all linear combination of the form su + tv,, where s and ¢ are real
numbers and

2
u= (a7b7030), VvV = (m,n,Q,Z)’ then%—i—jz

2. The general solution of the differential equation xy” + 1y’ = 42, x > 0 is given by
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3. A thermometer with an initial reading of 10° is brought into a room maintained at
a constant temperature of 30°. If the thermometer reads 20° after 2 minutes, what
is the total time required for the thermometer to reach 25°7

4 minutes
b

)

) 5 minutes
(c¢) 3 minutes
)

)

(a
(

(d) 8 minutes

(e) 6 minutes

4. A general solution of the exact differential equation

2 2 2 21
xSy de+ (2 -2 + — dy =0
Y CL‘4 3 y2 \/g

1S

[\
[\

() 5+ V=
(b) %2—%+\/g:c
(c) %Q—Z—erQ\/@:c
(d)§+z—z+2\/§:c
(e) %2+i—z+2\/§:c
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5. Which one of the following subsets is a subspace of R*?

a) The set of all vectors (x1, x2, x3, x4) such that xq1 > 0

b) The set of all vectors (x1, x9, x3,x4) such that 1 — 229 = 0 and z3 + bzy =0

(
(
d) The set of all vectors (1, z9, 23, 14) such that 23 + 22 =1

) ( )

) (21 T4)
(¢) The set of all vectors (1, xs, 3, x4) such that x1x3 =0
(d) (21 T4)

) ( )

(e) The set of all vectors (1, x2, 3, x4) such that 1 + xo — x5+ 224 = 1

6. The solution of the linear differential equation

dy _ y
de  2ylhy+y—=x

is given by
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7. The general solution of the differential equation (2% + 3zy + v*) dz — 2?dy = 0 is
given by

-1
(a) In|z| + (1+§) —c
Yy
(b) y =2xIn|z|+cx

(c) ln|x|—|—y—|—1=c
T

(d) Inlz|+ (1—|—%)_1 =c

(e) y=zlnl|z|+ cx

d
8. By using an appropriate substitution, the differential equation d—y =1++/y—4x+1
x
transforms into the separable differential equation

du
(a) \/ﬂ+3:d:€
du
(b)\/a_1:2dx
du _ a4
(C) \/a_|_2_ x
du
(d) \/ﬂ_i_l:da:
(e) du = dx
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9. The sum of all values of m for which y = 2™ is a solution of the differential equation
a2y — Txy + 15y =0

1S

10. The solution of the initial-value problem

d 1
fcﬁ —y=y'nz,y(1) =3

is given by

1 1
(a) —=1—-2Inx+ —
Y T
(b) y=1+2Ine——
= nr— —
Y 2z
1 1
(¢c)—=1—Inz+—
Yy T
1
(d)y=1—Inzx+ —
T
1 1
(e) —=14+2lnz+ —
Y T
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11. If y = y(x) is the solution of the initial value problem

2 + i d
(ﬂ) Y —cosz, y(0) =1,
y+1 dx

then y <g> equals

1
12. If a particle is moving in a straight line with an acceleration a(t) = ———, initial-
D g g )= F=%
position z(0) = 1, and an initial velocity v(0) = 0, then the position of the particle
at any time ¢ is given by

(a) x(t) =tsin 't + 3v/1— 12
(b) x(t) = tsin 't + 2y/1— 12
(c) z(t) = 2tsin 't + 1/1 -2
(d) 2(t) = 2¢sin "t + /1 — 2
(e) z(t) = tsin 't + V1-¢2
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13. The general solution of the differential equation

d
d—y+ycot:c:sinx, 0<z<mis
x

(a) 2ysine = x —sin(2z) + ¢

(b) 4ysinz = x — 2sin(2x) + ¢
(c) 2ysinz = 2z + sin(2z) + ¢
(d) 4y sinz = 2z — sin(2z) 4+ ¢
(e) 3ysinx = 4z — sin(2x) + ¢

14. If the function g(z) with g(0) = 1 makes the differential equation

[g(x) — z cos(zy)] dy = [** + y cos(zy)] dz

an exact differential equation, then g(z) =
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15. If the vectors u = (1,k,2), v = (2,2,0), and w = (1,2,—2) in R?® are linearly

dependent, then k =
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1. The solution of the initial-value problem

d 1
w%—yzzflnx, y(1) =3
is given by
(a) 1+21 !
= ne— —
Y 2x
1 1
(b) = =1+42lnz+ —
y x
1 1
(c)—=1—Ilnz+ -
y x
1
(d)y=1—Inz+ -
x
1 1
() —=1—-2Inz+—
y x

2. The general solution of the differential equation (22 + 3zy + y?) dx — 2%dy = 0 is
given by

(a) y =2xIn|z| + cx

(b) 1n|5€|+(1+%>_1:c
(c) ln|x|+%+1=c

(d) y=xIn|z|+ cx

(e) In|x| + (1+§>_1 =c



Term 253, Math 208, Major Exam I Page 2 of 8 CODE 5

3. The general solution of the differential equation xy” + ¢’ = 4x, x > 0 is given by

4. A general solution of the exact differential equation

2r 3> 2y  a? 1
———]d ———+—)dy=0
(y x‘*) x+(:€3 2 )

1S

'y Y

(a) ?—ﬁ—l—\/ﬂzc
1'2 y2

(b) ——;—FQ@:C
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5. If the solution space of the system

r1—2x9+ 23+ 24=0
$1—2$2+2$3—I4:0

is the set of all linear combination of the form su + tv,, where s and ¢ are real
numbers and

2
u= (a7b7030), VvV = (m,n,Q,Z)’ then%—i—jz

6. Which one of the following subsets is a subspace of R*?

a) The set of all vectors (x1, x2, x3,x4) such that x1x3 =0

(
(b) The set of all vectors (x1, z2, 23, 4) such that z? + 23 = 1

) ( )

) (1 T4)
(¢) The set of all vectors (x1, 9, 3, x4) such that 1 + z9 — 23+ 224 = 1
(d) The set of all vectors (1, xs, 3, x4) such that x1 — 2z9 = 0 and x5 + 5zy = 0
) ( )

(e) The set of all vectors (z1,x, 3, x4) such that z; > 0
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7. If the function g(z) with g(0) = 1 makes the differential equation
[g(z) — 2 cos(xy)] dy = [e** + y cos(zy)] dx

an exact differential equation, then g(z) =

8. If the vectors u = (1,%,2), v = (2,2,0), and w = (1,2,—2) in R? are linearly
dependent, then k =
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d
9. By using an appropriate substitution, the differential equation d—y =1++/y—4x+1
x
transforms into the separable differential equation

du
(a)\/ﬂ_gzd:c
b 2 g
b) =
du
(c) \/ﬂ+2:3dx
du
(d) \/ﬂ+3:d93
(e) du = 2dx

10. The sum of all values of m for which y = 2™ is a solution of the differential equation
2y — Try' + 15y = 0

1S
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11. If y = y(x) is the solution of the initial value problem

2 + i d
(ﬂ) Y _ —cosz, y(0) =1,
y+1 dx

then y <g> equals

Wl Wl Wl

12. The general solution of the differential equation

—y—l—ycotx:sinx, 0<z<mis

dx

(a
(b

) dysinz = x — 2sin(2x) + ¢
)
(c) dysinx = 2z — sin(2z) + ¢
)
)

2ysinz = 2z + sin(2x) + ¢

(d) 3ysinz = 4z — sin(2z) + ¢
(e) 2ysinx = z — sin(2x) + ¢
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13. The solution of the linear differential equation

dy_ oy
de  2ylhy+y—=x

is given by

(a) zy = c+ 2*Iny

(b) 2y =cx +y*Iny
(c) xy = c+y?*Iny

(d)

(e)

20y = c+vy>Iny
20y = cx +y*lny

1
14. If a particle is moving in a straight line with an acceleration a(t) = ———, initial-
P g g = F=%
position z(0) = 1, and an initial velocity v(0) = 0, then the position of the particle
at any time ¢ is given by

(a) z(t) = tsin 't + 31— 2
(b) o(t) = 2tsin 't + /1 — 12
(¢) x(t) =tsin 't + V1-—¢
(d) z(t) = 2tsin "t +4y/1— 2
(e) z(t) = tsin 't + 2¢/1— 2
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15. A thermometer with an initial reading of 10° is brought into a room maintained at
a constant temperature of 30°. If the thermometer reads 20° after 2 minutes, what
is the total time required for the thermometer to reach 25°7

(a) 6 minutes
(b) 3 minutes
(c¢) 5 minutes
(d)
)

d

(e) 8 minutes

4 minutes
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1. A general solution of the exact differential equation

2 3y? 2 2 1
(22 ) o (B-5+ ) dy=o
Y T T Y VY

1S

Y
T AT By
(a)y+x3+\/§ c

2y
by = — L —
()y FtVY=c

2 2
(C)?"FE“‘\/@:C

22 2
d) ——=+2/y=
()y Ty =c

2

r oy
AT, v
(e)y+x3+ VY =c

2. A thermometer with an initial reading of 10° is brought into a room maintained at
a constant temperature of 30°. If the thermometer reads 20° after 2 minutes, what
is the total time required for the thermometer to reach 25°7

a) 4 minutes

(
(b) 3 minutes
(c
(d

(e) 6 minutes

)

)

) 8 minutes
) 5 minutes
)
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3. The solution of the initial-value problem

d |
w% —y=y'nz,y(1) = 3

is given by

—~
&
N~—

l—Inx+ é
(b)
(©
(@)
(©

1
=1—-—2Inx + —
T
1
=1—Inz+ —
T

1
=14+2lnx + —
T

< QR R, |~ =

1+ 21 1
nr— —
2x

4. The sum of all values of m for which y = 2™ is a solution of the differential equation
22y — Try' + 15y = 0

1S
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5. If the function g(z) with g(0) = 1 makes the differential equation
[9(x) — @ cos(wy)] dy = [¢** +y cos(y)] du

an exact differential equation, then g(z) =

6. Which one of the following subsets is a subspace of R*?

(a) The set of all vectors (x1, xo, x3,x4) such that x1 > 0
(

b) The set of all vectors (x1, x2, x3,x4) such that x1x3 =0

(d) The set of all vectors (z1, 2, x3,74) such that 2% + 23 =1

) ( )
) (21 4)
(¢) The set of all vectors (1, x2, 3, x4) such that 1 — 2z9 = 0 and x5 + 5zy = 0
) (21 4)
(e) The set of all vectors (1, x2, 3, x4) such that 1 + xo — 3+ 224 = 1
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7. The general solution of the differential equation xy” + ¢’ = 4x, x > 0 is given by

x) =222+ Alnx+ B

) y(x)
) y(z) =3
(c) y(x) = 42> + Axlnx + B
) y(z) =2
) y(x) =222 + Axlnx + B

8. If the vectors u = (1,k,2), v = (2,2,0), and w = (1,2,—2) in R? are linearly
dependent, then k =

(a) —2
(b) 0
(c) 2
(d) —1
(e) 1
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9. The general solution of the differential equation

dy . :
— f+ycotx =sinz, 0 <z < TIis

dx

(a) 2ysine = x —sin(2z) + ¢
(b) 2ysinx = 2z + sin(2z) + ¢
(c) dysinx = x — 2sin(2z) + ¢
(d) 4ysinz = 2z — sin(2z) + ¢
)

(e) 3ysinx = 4z — sin(2x) + ¢

10. The general solution of the differential equation (z* + 3zy + y?) dr — 2%dy = 0 is

given by

(a) y=zIn|x| + cx
(b) ln|x|+g+1=c
T

(¢) Inlz|+ (1—|—%)_1 =c

(d) In |z] + (1+§)1 —c

(e) y=2zxIn|z|+cx
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1
11. If a particle is moving in a straight line with an acceleration a(t) = , initial-
Vi-2

position z(0) = 1, and an initial velocity v(0) = 0, then the position of the particle
at any time ¢ is given by

(a) z(t) = tsin 't + 31— 2
(b) 2(t) = tsin 't +2¢/1 — 2
(¢) x(t) =tsin 't + V1i—t
(d) z(t) = 2tsin 't + /12
(e) z(t) = 2tsin 't +4y/1 — 2

12. If y = y(x) is the solution of the initial value problem

24sinz\ dy
i ol A 0) =1

then y <g> equals

(@) —
()
()

Wk Wl W[
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13. If the solution space of the system

r1—2r9+x3+24=0
$1—2$2+2$3—I4:0

is the set of all linear combination of the form su + tv,, where s and ¢ are real
numbers and

2
u= (a7b7030), VvV = (m,n,Q,Z)’ then%—i—jz

N~ T

@) o o
N N N N N
BwWw O =N

o

d
14. By using an appropriate substitution, the differential equation d_y =1+vy—4zr+1
x

transforms into the separable differential equation

du
(a) \/ﬂ+3:dx
du
(b) \/ﬂ—I—QZde
du
(C)\/ﬂ_gzdx
Q) T _og
()\/ﬂ—l_ X
() = _ gy
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15. The solution of the linear differential equation

dy_ oy
de  2ylhy+y—=x

is given by
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1. The solution of the initial-value problem

dy 1

r— =y =y e y(l) =5

is given by

1
(a) y=1—Inx+ —
x

1 1
(b) —==1—-2Inz+ —
Yy T
() y=1+2Inz— —
c) y= nr— —
Y 2x
1 1
(d) ==1+42lnz+ -
Yy T
() L =1-tma+
- — — Inx —
Yy T

d
2. By using an appropriate substitution, the differential equation d_y =1+yy—4x+1
x
transforms into the separable differential equation

du
(a)\/a_1:2dx
b — 2 g
b) Ty =3®
du
(c) \/ﬂ—i—Sde
du
(d) \/ﬂ—kl:d'x
(o) -1 _ gy
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3. The general solution of the differential equation (2% + 3zy + y*) dz — 2?dy = 0 is
given by

4. The general solution of the differential equation zy” + v’ = 4z, x > 0 is given by

) y(x)

) y(x) =222 + Axlnx + B
(c) y(x) =32+ Alnz + B
(d) y(x) = 42> + Axlnx + B

) y(z) =22+ Alnz + B
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5. The general solution of the differential equation

dy . :
%—I—ycotx:smx, 0<z<mis

a) dysinx = 2z — sin(2z) + ¢
b) 2ysinz = x — sin(2x) + ¢

(c
d
(e

(
(
(

)
)
) 3ysinz = 4z — sin(2x) + ¢
) dysinz = x — 2sin(2x) + ¢
)

2ysinz = 2z + sin(2x) + ¢

6. If y = y(x) is the solution of the initial value problem

2 + i d
cremr) 4y —cosz, y(0) =1,
y+1 dx

then y <g> equals
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7. The solution of the linear differential equation

dy_ oy
de  2ylhy+y—=x

is given by

DO
D
N
I
o
=
+
<
[N}
=3
<

8. A thermometer with an initial reading of 10° is brought into a room maintained at
a constant temperature of 30°. If the thermometer reads 20° after 2 minutes, what
is the total time required for the thermometer to reach 25°7

(a) 5 minutes
(b) 4 minutes
(c) 6 minutes
(d) 8 minutes
)

(e) 3 minutes
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9. The sum of all values of m for which y = 2™ is a solution of the differential equation
a2y — Txy + 15y =0

1S

10. A general solution of the exact differential equation

20 3y? 2y x? 1
— -2\ d — ——=+—]dy=0
(y x4) x"’_(x:a y2+\/§ Y

1S
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11. If the function g(x) with g(0) = 1 makes the differential equation
[9(x) — @ cos(wy)] dy = [¢** +y cos(y)] du

an exact differential equation, then g(z) =

1
12. If a particle is moving in a straight line with an acceleration a(t) = ———, initial-
g g ==
position 2(0) = 1, and an initial velocity v(0) = 0, then the position of the particle
at any time ¢ is given by

(a) x(t) = 2tsin 't + 1/1 -
(b) 2(t) =tsin 't + 31— 2
(c) z(t) = 2tsin 't + V-
(d) z(t) = tsin 't + /1 — 2
(e) x(t) = tsin~ 't + 2v/1— 2
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13. If the vectors u = (1,k,2), v = (2,2,0), and w = (1,2,—2) in R? are linearly

dependent, then k =

14. If the solution space of the system

$1—2$U2+£193—|—334=0
x1—2x2+23¢3—x4:0

is the set of all linear combination of the form su + tv,, where s and ¢ are real

numbers and

u=(a,b,0,0), v=(m,n,2,I)

2

a
, then - + — =

[
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15. Which one of the following subsets is a subspace of R*?

(a) The set of all vectors (x1, xo, z3, x4) such that x1 + x9 — 23+ 224 =1
(

b) The set of all vectors (z1, 2, 23, 74) such that 22 + 23 =1

) ( )
) (21 T4)
(¢) The set of all vectors (1, xs, 3, x4) such that x1 — 2x9 = 0 and x3 + 5zy =0
(d) The set of all vectors (z1,x2, 3, x4) such that 1 > 0

) ( )

(e) The set of all vectors (1, xs, 3, x4) such that x1x3 =0
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1. The solution of the initial-value problem

dy 1

r— =y =y e y(l) =5

is given by

1
142l — —
(2) y=1+2lnz —
1 1
(b) = =1+42lnz+ —
Y T
1 1
(c) —=1—=-2lnz+ -
Y T
1 1
(d) —=1—Inz+—
Y T
1
(e) y=1—Inx+ —
T

2. A thermometer with an initial reading of 10° is brought into a room maintained at
a constant temperature of 30°. If the thermometer reads 20° after 2 minutes, what
is the total time required for the thermometer to reach 25°7

a) 3 minutes

b

)

) 8 minutes
(c¢) 6 minutes
)

)

(
(

(d) 4 minutes

(e) 5 minutes
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3. The solution of the linear differential equation

dy_ oy
de  2ylhy+y—=x

is given by

(a) 22y = c+ y?Iny
(b) 22y = cx +y*Iny
(c) 2y =c+y’lny
(d) 2y = cx +y*Iny
(e) xy = c+ 2’ Iny

4. If the vectors u = (1,k,2), v = (2,2,0), and w = (1,2,—2) in R? are linearly
dependent, then k =
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5. The general solution of the differential equation

d
d—y—l—ycotx:sinx, 0<z<mis
x

(a) dysine = x — 2sin(2z) + ¢
(b) 2ysinz = x — sin(2x) + ¢
(c) dysinx = 2z — sin(2z) + ¢
(d) 2ysinx = 2x + sin(2z

)

)+c
(e) 3ysinx = 4z — sin(2x) + ¢

6. The general solution of the differential equation (22 + 3zy + %) dx — 2%dy = 0 is

given by

(a) 1n|x|+y+1:c
T

(b) In |x| + (1+§>_1 =c

y\ -1

(c) In|x| + (1—|——) =c
T

(d) y=zlnl|z|+ cx

(e) y=2xIn|z|+cx
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7. If the function g(z) with g(0) = 1 makes the differential equation
[9(x) — @ cos(wy)] dy = [¢** +y cos(y)] du

an exact differential equation, then g(z) =

d
8. By using an appropriate substitution, the differential equation d—y =1+yy—4x+1
x

transforms into the separable differential equation

(a) \/512:3@
(b) \/adligzd:c
(c) \/ﬂdigzdl«
(d) ﬁd?“ilzzdx
() = _ gy
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9. The sum of all values of m for which y = 2™ is a solution of the differential equation
a2y — Txy + 15y =0

1S

(a) 8
(b) 0
(c) 2
(d) =2
(e) —8

10. If y = y(=) is the solution of the initial value problem

2+sinz) dy
( y+1 ) dz cosz, y(0) ’

then y (g) equals

Wk Wl N
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11. Which one of the following subsets is a subspace of R*?

(a) The set of all vectors (z1, s, x3, z4) such that 23 + 23 =1
(

b) The set of all vectors (x1, x9, x3,x4) such that 1 — 229 = 0 and 23 + bzy =0

) ( )
) (21 24)
(¢) The set of all vectors (1, xs, 3, x4) such that x1x3 =0
(d) The set of all vectors (z1,x2, 3, x4) such that 1 > 0

) ( )

(e) The set of all vectors (1, x2, 3, x4) such that 1 + xo — 3+ 224 = 1

12. A general solution of the exact differential equation

2r 3> 2y  a? 1
———]d ———+—)dy=0
(y x‘*) x+<x3 2 )

1S

.§U2 y2
T 7 L9 =
() S — @ Ty =c

1'2 2
(b);+y—3+2\/§:c

.CEQ Yy
(C)z—§+\/§—0

2 y2
(d)?JF;JF\/@:C

2

Ty
a9 =
(e)y+a:3+ Vy=c
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13. The general solution of the differential equation xy” + ¢’ = 4x, x > 0 is given by

) y(x)
) ylz) =2

(c) y(x) =222+ Alnz + B
) y(x) =42+ Axlnx + B
) y(x) =32+ Alnz + B

14. If the solution space of the system

r1— 29 +x3+24 =0
1 — 2x9 + 223 — x4 =0

is the set of all linear combination of the form su + tv,, where s and ¢ are real
numbers and

2
u = (alaba())O), VvV = (m,n,2,l), then%—{—jz
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1
15. If a particle is moving in a straight line with an acceleration a(t) = , initial-
V1 — 2

position z(0) = 1, and an initial velocity v(0) = 0, then the position of the particle
at any time ¢ is given by

(a) z(t) = tsin 't +2v/1— 12
(b) 2(t) =tsin 't + 31— 2
(¢) x(t) =tsin 't + V1i—t
(d) @(t) = 2tsin~ 't +4y/1— 2
(e) z(t) = 2tsin 't + /1 —¢2
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