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1. The sum of all values of r such that y = €"” is a solution of the differential equation
3y + 3y —4y =0is

(a) (correct)
(b)

()
(@)

(e) =3

d
2. The explicit particular solution of the initial-value problem a:Qd—y +y==xy, y(l) =2
x
is y(z) =

(correct)



241, Math 208, Major Exam [ Page 2 of 8 | MASTER |

3. The general solution of the linear differential equation 2zy’ — 3y = 922 is given by

(a) y(:z:) = 323 + cx% (correct)
(b) y(x) = 223 + ca?

(c) y(x) = 32% + ca>

(d) y(z) = 2 + ca’

(e) y(x) = 22+ ca?

4. A general solution of the exact differential equation
(322 + 2y%) dz + (4ay + 6y*) dy = 0

1S

(a) 2%+ 22y* + 23 = C (correct)
(b) 23 = 2xy? + 2y = C
(c) 23 —2xy? — 23 = C
(d) 2+ 2zy* — 2y = C
)

(e) B +ay? +9y3=C
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5. By making a suitable substitution, the differential equation xy’ + 6y = 3:1:y§ can be
transformed into a linear differential equation

(a) v — ;U =—1 (correct)
2

(b) v+ —=v=—-1
T
2

! _— pu—

(c) v e
2

(d) v ——v=ux
T
2

(e) vV +-v=u
T

6. By making a suitable substitution, the differential equation z*y’ = z3y — 5y* can be
transformed into a separable differential equation

(a) Z—Z + gdx =0 (correct)
(b) i—§+gdaz:o

(c) Z—Z+gdaj20

(d) i—g—;da::

(e) @—§d:n:
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7. If a certain substance cools from 100°C' to 60°C' in 10 minutes when it is taken
outside where the air temperature is 20°C, then the temperature of the substance
40 minutes after it is taken outside is

(correct)

8. A particle is moving in a straight line with acceleration a(t) = 4(¢+3)?, and an initial
position z(0) = 1, and an initial velocity v(0) = —1, then the position function z(t)
of the particle is given by

(a) SU(t) = %(t + 3)4 — 37t — 26 (correct)
@%ﬂﬂ:i@+3f—3ﬁ—26

(c) x(t) = %(t +3)* + 37t — 26
m%dﬂ:i@+3f+3%—26

(e) z(t) = %(t +3)* — 30t — 26



241, Math 208, Major Exam [ Page 5 of 8 | MASTER |

9. Find the constant A that makes the differential equation

1 1 A 1
(ﬁ%—?) d:z:+< xy;k >dy:0

exact.

) (correct)

10. A general solution of the differential equation z%y” + 2xy = 1223 is

A
(a) y(il?) =23 — E + B (correct)
(b) y(z) :x2—§+B
(c) y(z) :x3+g+B

A
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d
11. A general solution of the d—y =(z+y+1)%is
T

(a) y = —x — 1+ tan(z + ¢) (correct)
(b) y = —z + 1+ tan(x + ¢)
(¢) y=—x—1+sec(x+c)
(d) y = —x + 1 +sec(z + ¢
(e) y=ax+1+tan(z +c)
12. The solution of the system
I1—2$‘2—4ZL’3+8ZE4=0
2:(/‘1 + 3$2 + 61}3 + 9[64 =0
3r1 + 59 +4x3+ 24 =0
is the set of all scalars multiples of a vector © where u =
(a) (_67 5, —2, 1) (correct)
(b) (6,5,—2,1)
(c¢) (—=6,5,2,1)
(d) (—=6,—5,—2,—1)
(e) (_67 _57 _27 1)
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13. The value of k for which the vectors u = (1,4,5), v = (4,2, k), w = (=3,3,—1) of
R3 are linearly dependent is

(0) 50 :
a 15 (correct)

103
b) —=
(b) =

(€ o

@ =

(e) 0

14. Which one of the following statements is TRUE about the subset V' of R? defined
by V = {(z1, 22, x3) : x5 = 1}

(a) V is not closed under addition and not closed under multiplication by scalar

(correct)
(b) V is closed under addition and not closed under multiplication by scalar
(c
(d

(e) V is closed under addition

)

) V is a subspace of R3

) V is not closed under addition but closed under multiplication by scalar
)
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15. Let u = (4,5), v = (=2,7), w = (8,29) be vectors in R% If w = au + bv, then
a—b=

(correct)
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1. The general solution of the linear differential equation 2zy’ — 3y = 923 is given by

(a) y(zx) = 22 + ca?
(b) y(z) = 32% + cx>
(c) y(x) = 22 + ca?
(d) y(z) = 2 + ca’
(e) y(x) = 32% + ca?

2. Let u = (4,5), v = (=2,7), w = (8,29) be vectors in R?. If w = au + bv, then
a—0b=
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3. By making a suitable substitution, the differential equation z%y = 23y — 5y* can be
transformed into a separable differential equation

() 94 2de =0
() %+ 2 e
(c) Z—Z gda::
@ % 2=
(e) %—gdx:

4. Which one of the following statements is TRUE about the subset V' of R? defined
by V = {($1,$2,$3) X9 — 1}

(a) V is closed under addition and not closed under multiplication by scalar
(

b) V is a subspace of R?

d

(e) V is not closed under addition and not closed under multiplication by scalar

)
)
(c) V is not closed under addition but closed under multiplication by scalar
(d) V is closed under addition

)
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5. Find the constant A that makes the differential equation

1 1 A 1
(ﬁ%—?) da:+< xy: >dy:0

exact.

6. A general solution of the differential equation x?y” + 2y’ = 1223 is

(b) y(x):x3+§+B
(c) y(x):xg’—g—l—B
A
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7. A particle is moving in a straight line with acceleration a(t) = 4(¢+3)?, and an initial
position z(0) = 1, and an initial velocity v(0) = —1, then the position function z(t)
of the particle is given by

(a) x(t) = %(t +3)* — 37t — 26
(b) z(t) = %(t +3)* — 30t — 26

(c) z(t) = %(t +3)* — 37t — 26

(d) x(t) = %(t +3)* 437t — 26

(e) a(t) = i(t 4+ 3)1 4 37— 26

8. The value of k for which the vectors u = (1,4,5), v = (4,2,k), w = (—3,3,—1) of
R3 are linearly dependent is

104
(a) 15

(b) -
(€ o
—-96
Ty
(e) 0
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9. By making a suitable substitution, the differential equation zy’ + 6y = 3:1:y§ can be
transformed into a linear differential equation

(a) v +;v=—1
2
(b) v — =v=—1
T
2
(c) v —=v=u
T
2
() v+ -v=ux
T
2
,—— —
(e) v v

10. The solution of the system

1‘1—21‘2—4$3+8$4=0
2$1+3$2+6$3+9I4:0
3r1 + 59 +4x3+ 24 =0

is the set of all scalars multiples of a vector © where u =

(a) (—6,—5,—2,—1)
(b) (—=6,—5,—2,1)
(¢) (—6,5,2,1)

(d) (—6,5,—2,1)
(e) (6,5,—2,1)
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d
11. The explicit particular solution of the initial-value problem xzd—y +y=uxy, y(l) =2
x
is y(z) =

12. If a certain substance cools from 100°C' to 60°C' in 10 minutes when it is taken

outside where the air temperature is 20°C, then the temperature of the substance
40 minutes after it is taken outside is
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13. A general solution of the exact differential equation
(322 + 29%) dw + (4ay + 6y*) dy = 0

1S

(a) 23+ 2xy? — 2y = C
(b) 2% — 2zy* + 2> = C
(c) 2® +2zy% +2¢° = C
(d) P+ x> +y>=C

(e) 2° —2xy* — 23 = C

14. The sum of all values of r such that y = €' is a solution of the differential equation
3y 4+ 3y — 4y =0 is
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d
15. A general solution of the d—y =(z+y+1)%is
T

—x 4+ 1 +sec(x + ¢)
x4+ 1+ tan(z + ¢)

—z + 1+ tan(xz + ¢)
—z — 1+ tan(x + ¢)
—x — 1+ sec(z + ¢

)y
b) y
(c) y
)y
)y

(a
(

(d
(e
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1. The general solution of the linear differential equation 2zy’ — 3y = 923 is given by

(a) y(z) = 323 + ca?
(b) y(z) = 23 + cas
(c) y(x) = 32% + ca>
(d) y(z) = 223 + ca>
(e) y(x) = 22+ ca?

2. The solution of the system

r1 — 2209 — 4x3+ 8xs =0
211 4+ 3x9 + 623+ 924 = 0
3$1+5$2+4$3+5€4:0

is the set of all scalars multiples of a vector u where u =

(a) (—6,5,2,1)

(b) (6,5,—2,1)

(¢) (—=6,—5,—2,1)
(d) (—6,5,—2,1)
(e) (—6,—5,—2,—1)
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3. The sum of all values of r such that y = e is a solution of the differential equation
3y + 3y —4y =0is

d
4. A general solution of the d_y =(z+y+1)7°is
T

) y=—x—1+sec(x+c)

) y=—x—1+tan(r +c¢)
(c) y=x+ 1+ tan(x + ¢)
(d) y=—x+ 1+ tan(z + ¢)

) y=—x+1+sec(x+c)
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5. By making a suitable substitution, the differential equation 2%y = 23y — 5y* can be
transformed into a separable differential equation

(a) i—ﬁj gdaz:
(b) Z—j gd:c:
(c) %—gda}:
(d) i—:—gdaz:
(e)i—;} gda::

6. A general solution of the exact differential equation
(322 + 2¢%) dx + (4ay + 6y*) dy = 0

1S

(a) 2’ +ay* +y° =C

(b) 2® — 2zy* + 2> = C
(c) 2® —2xy* — 23 = C

(d) 23+ 22y? + 29> = C
)

(e) 2° +2zy* — 2y = C
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7. Which one of the following statements is TRUE about the subset V' of R? defined
by V = {($1,$2,$3) LTy = 1}

V' is closed under addition

(a
(

b) V is closed under addition and not closed under multiplication by scalar

)
)
(c) V is not closed under addition and not closed under multiplication by scalar
(d) V is a subspace of R3

)

(e) V is not closed under addition but closed under multiplication by scalar

8. By making a suitable substitution, the differential equation zy’ + 6y = Sxyg can be
transformed into a linear differential equation

2
(a) v+ —v=-1
T
2
(b) v ——v=-1
T
2
(c) v —=v=u
T
2
d) o — Zv =
(d) v v
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9. Let u = (4,5), v = (=2,7), w = (8,29) be vectors in R% If w = au + bv, then

d
10. The explicit particular solution of the initial-value problem x2d—y +y ==y, y(1) =2
x
is y(z) =
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11. Find the constant A that makes the differential equation

1 1 A 1
(ﬁ%—?) d:z:+< xy;k >dy:0

exact.

12. A particle is moving in a straight line with acceleration a(t) = 4(t+3)?, and an initial
position £(0) = 1, and an initial velocity v(0) = —1, then the position function z(t)
of the particle is given by

(a) z(t) = %(t +3)" 4 37¢ — 26

(b) 2(t) = %(t 4+ 3)— 37— 26

(c) z(t) = %(t +3)t — 37t — 26

(d) z(t) = %(t +3)* — 30t — 26

(e) x(t) = %(t +3)* 437t — 26
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13. If a certain substance cools from 100°C' to 60°C in 10 minutes when it is taken

outside where the air temperature is 20°C, then the temperature of the substance
40 minutes after it is taken outside is

14. The value of k for which the vectors u = (1,4,5), v = (4,2,k), w = (—3,3,—1) of
R3 are linearly dependent is

(a) O
—96

) =

1%

15
96
d) —
@ 2
108

15
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15. A general solution of the differential equation z2y” + 2zy’ = 1223 is

(a) y(:c):xg’—;-l-B
(b) y(a:):a:3+§+B
(c) y(:z;‘):x2—§—|—B
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1. A general solution of the exact differential equation
(322 + 29%) dw + (4ay + 6y*) dy = 0

1S

(a)x —Q:L'y — 2 =C
(b)

(c) 2® + 2z — 2y = C
(d) 23+ 22y? +2¢° = C
(e) 2® —2xy* + 2y = C

2. The general solution of the linear differential equation 22y’ — 3y = 923 is given by

(a) y(z) = x° + ca2
(b) y(z) = 23 + cas
(c) y(z) = 32% + ca>
(d) y(z) = 223 + ca?
(e) y(x) = 32° + ca?
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3. The value of k for which the vectors u = (1,4,5), v = (4,2,k), w = (=3,3,—1) of
R3 are linearly dependent is

96
13
(b) 0
—96
13
103
15
104
15

4. The solution of the system

r1 — 2209 — 4x3+ 8xs =0
2x1 + 329+ 623 + 924 =0
3561+5£C2+4£U3-|-SC4:0

is the set of all scalars multiples of a vector u where u =

(a) (6,5,—2,1)

(b) (—6,—5,—2,—1)
(¢) (—=6,—5,—2,1)
(d) (—6,5,2,1)

(e) (—6,5,—2,1)
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5. If a certain substance cools from 100°C' to 60°C' in 10 minutes when it is taken

outside where the air temperature is 20°C, then the temperature of the substance
40 minutes after it is taken outside is

6. The sum of all values of r such that y = e is a solution of the differential equation
3y + 3y —4y =0is
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7. Find the constant A that makes the differential equation

1 1 A 1
(ﬁ%—?) da:+< xy: >dy:0

exact.

d
8. The explicit particular solution of the initial-value problem :1:2d—y +y==xy, y(l) =2
x
is y(z) =
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9. By making a suitable substitution, the differential equation %y = 23y — 5y* can be
transformed into a separable differential equation

(a) Z—Z—gda::
(b) i—zjtgd:v:()
(c) Z—§+gda:20
(d) i—;}-l—gdx:
(e) %—gdx:

d
10. A general solution of the d—y = (x4+y+1)7is
T

) y=—x+1+tan(x + ¢

) y=—x—1+sec(z+c)
(¢) y=—x—1+tan(z + ¢
(d) y = —x + 1+ sec(z + ¢

) y=a+1+tan(z + c)
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11. By making a suitable substitution, the differential equation xy’ + 6y = 3:1:y§ can be
transformed into a linear differential equation

2

(a) U/—f—;U:x
2

(b) '+ —-v=-1
T
2

(c) v —=v=-1
T
2

d) o — 2y =

(d) v v
2

(e) v —~v=u
T

12. A particle is moving in a straight line with acceleration a(t) = 4(¢+3)?, and an initial
position z(0) = 1, and an initial velocity v(0) = —1, then the position function z(t)
of the particle is given by

@pﬂﬂ:%@+3f—3m—26
(b) 2(t) = %(t +3)1 4 37— 26
(@aﬁ):%@+3f—3ﬁ—26
myaw:§@+3f+3w—26

(e) z(t) = %(t +3)* — 37t — 26
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13. Which one of the following statements is TRUE about the subset V of R? defined
by V = {($1,$2,$3) LTy = 1}

V' is closed under addition

(a
(

b) V is a subspace of R?

)
)
(¢) V is not closed under addition and not closed under multiplication by scalar
(d) V is closed under addition and not closed under multiplication by scalar

)

(e) V is not closed under addition but closed under multiplication by scalar

14. A general solution of the differential equation z?y” + 2xy’ = 1223 is

(@) ye) ="+ 2+ B
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15. Let u = (4,5), v = (=2,7), w = (8,29) be vectors in R% If w = au + bv, then
a—b=
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1. If a certain substance cools from 100°C' to 60°C in 10 minutes when it is taken
outside where the air temperature is 20°C, then the temperature of the substance
40 minutes after it is taken outside is

2. A general solution of the exact differential equation
(322 4 2y%) do + (4ay + 6y*) dy = 0

1S

(a) 23 —|—2xy +2y3=C
(b)
(c) 2® + 229y — 23 = C
(d) 2° — 2zy* + 22 = C
(e) 2® —2xy* — 23 =C
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3. The general solution of the linear differential equation 2zy’ — 3y = 922 is given by

4. Which one of the following statements is TRUE about the subset V of R? defined
by V = {(1’1,&72,]}3) X9 = 1}

a) V is a subspace of R3

(
(b) V' is not closed under addition but closed under multiplication by scalar

)

)
(c¢) V is closed under addition and not closed under multiplication by scalar
(d) V' is not closed under addition and not closed under multiplication by scalar
)

(e) V is closed under addition
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5. Let u = (4,5), v = (=2,7), w = (8,29) be vectors in R If w = au + bv, then

6. The sum of all values of r such that y = €'* is a solution of the differential equation
3y" + 3y —4y =0 is
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d
7. A general solution of the d—y = (x4+y+1)7is
T

) y=—x+1+tan(z + ¢
) y=x+ 1+ tan(z + c)
(¢) y=—x—1+tan(z + ¢
) y=—x+1+sec(z+c)
) y=—x—1+sec(z+c)

8. By making a suitable substitution, the differential equation %y = 23y — 5y* can be

transformed into a separable differential equation

() 22 =
(b) Z—Z+gd:€:
(c) Z—Z+gda:20
(d) i—:—kgdxzo
(e) @—édx:
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9. By making a suitable substitution, the differential equation zy’ + 6y = 3:1:y§ can be
transformed into a linear differential equation

2
(a) UI_EUZI
2
(b) v —=v=—1
T
2
(c) v+ =v=ux
T
2
d)v—--v=1
(d) v v
2
(e) v+ ~-v=-1
T

d
10. The explicit particular solution of the initial-value problem a:zd—y +y==ay, y(l) =2
x
is y(z) =
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11. Find the constant A that makes the differential equation

1 1 A 1
(ﬁ%—?) da:+< xy: >dy:0

exact.

12. The value of k for which the vectors u = (1,4,5), v = (4,2,k), w = (—3,3, —1) of
R3 are linearly dependent is

104

(a) 15
%
13

—-96
13

~
O,
N—
)
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13. A particle is moving in a straight line with acceleration a(t) = 4(¢+3)?, and an initial
position z(0) = 1, and an initial velocity v(0) = —1, then the position function z(t)
of the particle is given by

@%ﬂﬂ:%@+ﬁf—3ﬂ—26
wyuw:%@+3f+3%—26
@%ﬂﬂ:%@+3f—3m—26
myuw:i@+3f+3n—26

@Lﬂﬂ:%@+3f—3ﬁ—26

14. A general solution of the differential equation z?y” + 2xy’ = 1223 is
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15. The solution of the system

r1 — 209 — 43+ 8xy =0
2$1+3£C2+6CL’3+9$4:0
3r1 + 59 +4r3+ 24 =0

is the set of all scalars multiples of a vector © where u =

(a) (—6,—5,—2,1)
(b) (—6,5,—2,1)
(c) (6,5,—2,1)

(d) (—6,5,2,1)

(e) (—6,—5,—2,—1)
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