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1. Find the sum of all values of r such that y = €’ is a solution of the differential
equation 5y” — 6y’ —y = 0.

(a) g (correct)

2. Find a value of ¢ such that y = tan(z® + ¢) is a solution of the initial value problem
y'=32%(y’ + 1), y(0) = L.

(correct)
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3. A particle is moving in a straight line with acceleration a(t) = 18 cos(3t), and initial
position z(0) = —7, and an initial velocity v(0) = 4.

Find z(7) (the position of the particle at t = ).

47 — 3 (correct)

d
4. Find the general solution of the differential equation Y _ e,
x

(a) y(z) =—(x+1)e " +c (correct)
(b) y(x) =2(z+1)e " +¢

(¢) y(xr) =ze " +c

(d) y(z) = —ze " +x+c

(e) y(z) = (z+2)e”" +c
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d
5. Find a general solution of the separable differential equation x2d—y = -2y 2y
x
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2

(correct)

6. In a certain culture of bacteria, the number of bacteria doubled after 3 hours. How

long did it take for the population to triple?

In 27

(a)
(b)

In2
In9

In?2
In3

(c) oo
In12

(d) In 2
In16

© =5~

(correct)
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7. Solve the initial-value problem v’ +y = 2, y(0) = 0.
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(correct)

d
8. Find a general solution of the linear differential equation 22— 2y + 23 cos z.

(a) y(x) = 2%(sinz + ¢)
(b) y(x) = 2*(cosz + c)
(c) y(z) = 23(sinx + ¢)
(d) y(x) = 23(cosz + ¢)
(e) y(z) = z(cosx + ¢)

(correct)
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d
9. Find a general solution of the differential equation :Uyd—y = 2% + 3y°.
x

Yy =cr’ —x (correct)

10. Find a constant A that makes the differential equation (2x+Ay) dz+(3z+2y) dy = 0
exact.

3 (correct)
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11. Find a general solution of the exact differential equation

(14 ye™)dx + (2y + xze™) dy = 0.

a) x4+ e’ + y2 =c (correct)

12. Find a general solution of the differential equation y" = 2y(y)3.

(a) > + 32+ Ay + B =0 (correct)
(b) y* —3z+ Ay+ B =0
(c) y* =3z +Ay+B=0
(d)

)

d) y* +3z+ Ay +B =0
(e) ¥’ +22+ Ay +B =0
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13. By making a suitable substitution, the differential equation 2%y’ 4+ 2zy = 5y® can be
transformed into a linear differential equation

(a) v — ;U = —ﬁ (correct)
3 5
b) o — Sy = -2
(b) v/ = —v=——3
4 5!
r_ =2 _ 2
(c¢) v v=
3 5
(d) ’Ul + —v = )
i X
5 10
r_ 92 _ Y
(e) v U=

14. Find a general solution of the differential equation 3/ = v/x +y + 1.

a) 2y/x+y+1-2In(l+vVe+y+1)=zx+c (correct)
b)2yz+y+1+2In(l+z+y+1)=—-a+c
(¢)3vVr+y+1—-2In(l+Vxz+y+1)=x+c
(d) ( )
) ( )

(
(

d 3vr+y+1+2In(l+Vr+y+1)=—x+c
() 3vVr+y+1+2In(l+yzx+y+1)=x+c
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15. Find the order of the differential equation

d’y dy CL 4
P + (:ZZEi) +sin” x = 0.

(correct)

A~~~
\/\/\C?/\/\/
Gt = = o0 W

16. Let u = (5,1), v = (=2, —-1), w = (5, —2) be vectors in R% If w = au + bv, then
a?+ b =

(a) 34 (correct)
(b) 8
(c) 25
(d) 16
(e) 36
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17. Find the value of k for which the vectors of R?
u=(1,1,0), v=(k,3,1), w= (3, -2, —4)

are linearly dependent.

(correct)

18. Which one of the following statements is true about the subset V of R? defined by

V ={(x1,29,23) : 71 =0}

(a) V is a subspace of R? (correct)
(b) V is not closed under addition
(¢) V is not closed under multiplication by scalars
(d) V is closed under addition but not closed under multiplication by scalars
)

(e) V is not closed under addition but closed under multiplication by scalars
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19. The solution of the system

Ty —3r9 — Tx3+ 524 =0
3$1+$2+9$3—5$4:0
Ty — 209 —4x3 + 424 =0

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

(a) (—2,-3,1,0) (correct)
(b) (—=1,—6,1,0)

(c) (—=2,3,0,1)

(d) (—1,3,1,0)

(e) (—2,3,1,2)

20. If u, v and w are vectors in R? and r and s are real numbers, then which one of the
following statements is not true?

(correct)
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d
1. Find the general solution of the differential equation & xe .
x

(a) y(z) =2(x+1)e " +¢
(b) y(z) = —(z +1)e™" +¢
(¢) y(zr) = —ze " +ax+c
(d) y(z) =ze " +c

(e) y(x) =(r+2)e " +c

2. Find the value of k for which the vectors of R?
u=(1,1,0), v= (k,3,1), w= (3, =2, —4)

are linearly dependent.

(a) k=0
3
(b) k=7
(c) k=2
7
(@) k=
(0) k=

W
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3. If u, v and w are vectors in R? and 7 and s are real numbers, then which one of the
following statements is not true?

d
4. Find a general solution of the separable differential equation :I;Qd—y = 1—2? 4y — a2y
x

(a) y(z) = tan (c _ é _ x)
(b) y(x) = tan <c T :z:)
() y(z) = tan <c -2 x)
(d) y(x) = tan (c -2 x>
(€) y(z) = tan <c +24 x)
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5. Find a general solution of the exact differential equation

(14 ye™)dx + (2y + ze™) dy = 0.

d
6. Find a general solution of the differential equation xy—y = 2% + 3%

dx
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7. Find the order of the differential equation

d33/ dy ° .4
@‘l‘(%) + sin xr = 0.

—~ —
\/\/\C?/\/\/
Ot = 00 W

8. Let u=(51),v=(-2-1), w = (5,—2) be vectors in R?. If w = au + bv, then
a’ +b? =

(a) 8
(b) 25
(c) 36
(d) 16
(e) 34
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9. Find a general solution of the differential equation 3/ = /2 +y + 1.

(a)3vzr+y+I-—2In(l+Vr+y+1)=x+c

M) 3vr+y+1+2n(l+Vr+y+1)=—-a+c

() 3ve+y+1+2In(l+vVe+y+1)=a+c

(d) 2v/e+y+1-2In(l+vVet+y+1)=a+c
) ( )

(e) 2y/x+y+1+2In(l++/x+y+1)=—-x+c

10. The solution of the system

ZL‘1—3$2—7ZE’3+5ZE4:0
3r1 + 29+ 9r3 —dxry =0
$1—2$2—4$3+4$4:O

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

(a) (—2,3,0,1)
(b) (—1,3,1,0)
(¢) (—2,-3,1,0)
(d) (-2,3,1,2)
(e) (=1,—6,1,0)
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11. Find a general solution of the differential equation " = 2y(y)3.

(a) ¥+ 3z +Ay+ B =0

(b) ¥’ +3z+ Ay +B =0

(¢) y¥*+22+Ay+B=0

(d) v¥* =32+ Ay+B=0
)

(e) y> —3x+ Ay + B =0

12. Find a value of ¢ such that y = tan(z> + ¢) is a solution of the initial value problem
y'=32%(y’ + 1), y(0) = 1.

(a) O

T
(b) 3
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13. Find a constant A that makes the differential equation (2x+Ay) dz+(3z+2y) dy = 0

exact.
(a) —2
(b) 2
(c) 3
(d) 0
(e) =3

14. By making a suitable substitution, the differential equation 2%y’ 4+ 2zy = 5y* can be
transformed into a linear differential equation

3 5
(b) U/_?):?
(c) v’+iv:§
(d) v’—;v:ﬁ
(e) v’—év:—E
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15. Solve the initial-value problem ' +y = 2, y(0) = 0.

(a) y(x) =1—e"
(b) y(z) =1+e€7"
(¢) y(xr) =3 —2e "
(d) yla)=2—¢"
(e) y(xr) =2 —2e "

16. In a certain culture of bacteria, the number of bacteria doubled after 3 hours. How
long did it take for the population to triple?

In9
(a) o

In3
(b)
In 27
(c) In 2
In 16
d) ——
(@) =

In12
(¢) In 2
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17. A particle is moving in a straight line with acceleration a(t) = 18 cos(3t), and initial

position z(0) = —7, and an initial velocity v(0) = 4.

Find z(7) (the position of the particle at t = ).

18. Find the sum of all values of r such that y = " is a solution of the differential

equation 5y"” — 6y’ —y = 0.
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d
19. Find a general solution of the linear differential equation xd—y = 2y + 2> cos z.
x

(a) y(z) = 2?(sinz + ¢)
(b) y(z) = z(cosx + ¢)

(c) y(x) = 23(cosz + ¢)
(d) y(z) = 2%*(cosx + ¢)
(e) y(x) = 23(sinz + ¢)

20. Which one of the following statements is true about the subset V of R? defined by

V ={(x1,29,23) : 1 =0}

(a) V is a subspace of R?

(b) V is not closed under addition

(¢) V is not closed under addition but closed under multiplication by scalars

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

(e) V is not closed under multiplication by scalars
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1. Find the value of k for which the vectors of R3
u=(1,1,0), v=(k3,1), w= (3,—-2,—4)

are linearly dependent.

7
(a)k:Z
(b) k =2

3
(C)k:Z
(d) k=0

3
(e)k:—i

2. Find a general solution of the exact differential equation

(1 4+ ye™)dx + (2y + ze™) dy = 0.
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3. By making a suitable substitution, the differential equation z?y’ + 2xy = 5y> can be
transformed into a linear differential equation

4 5!
(b) v’—gv:—f
(c) v’—gv:;ﬁ
(d) Ul—i_gv:{f_é
(e) v’—;v:ﬁ

4. Find a general solution of the differential equation v’ = /= + y + 1.

(a) 2z +y+I1+2n(l+vVe+y+1)=—-x+c

(b) 3ve+y+1-2In(l+vVzt+y+1)=a+c

)3V +y+1+2n(l+Vr+y+1)=—-a+c

(d) 3ve+y+1+2In(l+vVe+y+1)=a+c
) ( )

(e) 2v/x+y+1-2In(l+x+y+1)=x+c
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5. A particle is moving in a straight line with acceleration a(t) = 18 cos(3t), and initial
position z(0) = —7, and an initial velocity v(0) = 4.

Find z(7) (the position of the particle at t = ).

d
6. Find a general solution of the linear differential equation 22— 2y + 23 cos x.
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d
7. Find a general solution of the differential equation :Uyd—y = 2% + 3y°.
x

d
8. Find the general solution of the differential equation Y pee
x
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9. In a certain culture of bacteria, the number of bacteria doubled after 3 hours. How
long did it take for the population to triple?

In9

In2
In 27

In 2
In12

In 2
In3

In2
In16

2

(a)

10. Find a general solution of the differential equation y" = 2y(y)3.

(a) ¥+ 3z +Ay+ B =0
b) ¥*+22+Ay+B=0
(¢) y¥’—3z+Ay+B =0
(d) v¥* =32+ Ay+B=0
(e) y¥* +3x+ Ay+B =0
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11. The solution of the system

ZE1—3$2—73§3+5$4=O
3$1+$2+9$3—5$4:0
Ty — 209 —4x3 + 424 =0

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

(a) (—=1,—6,1,0)
(b) (—=2,-3,1,0)
(c¢) (—=2,3,0,1)
(d) (—1,3,1,0)
(e) (—=2,3,1,2)

12. Solve the initial-value problem 3’ +y = 2, y(0) = 0.
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13. Find the order of the differential equation

d3 dy\°
—y+ (_y) +sinz = 0.
dx

(a) 8
(b) 4
(c) 5
(d) 3
(e) 1

14. Find a constant A that makes the differential equation (2x+ Ay) dz+(3z+2y) dy = 0
exact.



231, Math 208, Major Exam I Page 8 of 10 CODEO02

15. If u, v and w are vectors in R? and r and s are real numbers, then which one of the
following statements is not true?

(a) r(u+v)=ru+rv
(b) u-u=|ul

(c
(d

() (u+v)+w=u+(v+w)

)

) u

) (r+ s)u=ru+ su
Ju+v=v+u

)

16. Find the sum of all values of r such that y = €’* is a solution of the differential
equation 5y"” — 6y’ —y = 0.

(o) 2
(h) 2
(© 5
(@
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d
17. Find a general solution of the separable differential equation x2d—y = -2y 2y
x

18. Let u = (5,1), v = (=2, 1), w = (5, —2) be vectors in R% If w = au + bv, then
a?+ b =
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19. Find a value of ¢ such that y = tan(z> + ¢) is a solution of the initial value problem
y' =32%(y* + 1), y(0) = 1.

(a) 3

v
(€ =
7
() =7

20. Which one of the following statements is true about the subset V of R? defined by

V = {($1,$2,$3) LT = O}

V' 1s not closed under addition

(a
(

b) V is a subspace of R3

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

(e) V is not closed under multiplication by scalars
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1. Find the order of the differential equation

d33/ dy ° .4
@‘l‘(%) 4+ sin x = 0.

2. The solution of the system

ZL‘1—3I’2—7$3+55€4:O
3$1+$2+9$3—5£€4:O
$1—2$2—4$3+4$4:0

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

(a) (—1,3,1,0)
(b) (—=2,-3,1,0)
() (—2,3,1,2)
(d) (-2,3,0,1)
(e) (=1,-6,1,0)
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3. Find a general solution of the differential equation 3/ = /2 +y + 1.

(a) 3z +y+I1+2In(l++r+y+1)=x+c

M) 3vr+y+1+2n(l+Vr+y+1)=—-a+c

() 2vr+y+1+2In(l+vVr+y+1)=—-a+c
) ( )
) ( )

(d) 3vz+y+1-2In(1+/xz+y+1)=x+c
(&) 2v/x+y+1—-2In(l+x+y+1)=xz+c

4. Let u = (5,1), v = (=2,—1), w = (5, —2) be vectors in R% If w = au + bv, then
a’?+ b =
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5. Find a constant A that makes the differential equation (2x+ Ay) dx+(3z+2y) dy = 0
exact.

6. Find the value of k for which the vectors of R?
u=(1,1,0), v=(k,3,1), w= (3, -2, —4)

are linearly dependent.

3
(a)k:—z

7
(b)k::i
(¢) k=0

3
(d)k:Z
(e) k=2
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—X

7. Find the general solution of the differential equation d—y = re
x

(a) y(x) =ze ™ + ¢

(b) y(z) =—ze " +ax+c
(¢) ylx)=—(z+1e " +c
(d) y(z) =2(x +1)e " +c
(e) y(x) =(r+2)e " +c¢

8. Find a general solution of the exact differential equation

(14 ye™)dx + (2y + ze™) dy = 0.
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9. Find a general solution of the differential equation 3" = 2y(y')?.

(a) ¥* + 22+ Ay+ B =0
(b) y* =3z +Ay+B=0
(¢) ¥*+3x+Ay+B =0
(d) v* =32+ Ay+B=0
(e) ¥’ +3x+ Ay+B =0

10. If u, v and w are vectors in R? and r and s are real numbers, then which one of the
following statements is not true?
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11. Which one of the following statements is true about the subset V of R? defined by

V = {($1,$2,$3) . X1 = 0}

(a) V is closed under addition but not closed under multiplication by scalars
(b

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

(d) V is not closed under multiplication by scalars

(e) V is a subspace of R3

12. A particle is moving in a straight line with acceleration a(t) = 18 cos(3t), and initial
position 2(0) = —7, and an initial velocity v(0) = 4.

Find x(7) (the position of the particle at ¢ = ).
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13. Find a value of ¢ such that y = tan(z> + ¢) is a solution of the initial value problem
y' =32%(y* + 1), y(0) = 1.

(a) °F

(b) =5
(c) =
(@)

4
T
3
5%
(e) 3

14. In a certain culture of bacteria, the number of bacteria doubled after 3 hours. How
long did it take for the population to triple?

In12
(a) In2

In 27
(b) In2
In9
(c) oo
In3
d) —=
(d) In 2

In 16
©) =5~
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15. Solve the initial-value problem ' +y = 2, y(0) = 0.

(a) y(x) =2—e"
(b) y(z) =1—e™"
(c) ylx)=1+e€"
() yla) =226
(e) y(z) =3 —2e™"

Page 8 of 10

16. Find the sum of all values of r such that y = €' is a solution of the differential

equation 53" — 6y’ —y = 0.
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d
17. Find a general solution of the differential equation :Uyd—y = 2% + 3y°.
x

18. By making a suitable substitution, the differential equation 2%y’ + 2xy = 53 can be
transformed into a linear differential equation

4 5!
I -
(a) v v=
5) 10
b) v\ — —v ==
(b) v/ = —v=—
3 5
(C)U —;U——P
() v + 20 =2
r a2
(e) v’—év:—E
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d
19. Find a general solution of the separable differential equation x2—y = -2 +y?—a%y?

1
c+—+x

8

o
|
|

S

o
+
+
S

o
|
+
S

S
=
&
I
-
Qo
=
/\/\/Q\/\/\
|
BIN 8w 8|
+
)
N N N N

SHE)

d
20. Find a general solution of the linear differential equation 22— 2y + 23 cos z.

dx

(a) y(x) = x(cosz + ¢)

(b) y(z) = 23(sinx + ¢)
(c) y(x) = 2*(cosz + ¢)
(d) y(z) = 2%(sinx + ¢)
(e) y(x) = 23(cosz + ¢)
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1. The solution of the system

Ty —3r9 — Tx3+ 524 =0
3$1+$2+9$3—5$4:0
Ty — 209 —4x3 + 424 =0

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

(a) (—2,-3,1,0)
(b) (—1,3,1,0)
(c) (—=2,3,1,2)
(d) (—2,3,0,1)
(e) (—1,-6,1,0)

2. By making a suitable substitution, the differential equation 2%y’ + 2zy = 5y* can be
transformed into a linear differential equation

3 5
(b) U/_ivzf
(c) Ul_gvzf
(d) UI+;U=E
(e) v’—év:—E
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d
3. Find a general solution of the linear differential equation xd—y = 2y + 2> cos z.
x

(a) y(z) = 2*(cosx + ¢)
(b) y(z) = 2*(cos x + ¢)
(¢) y(z) = z(cosx + ¢)

(d) y(z) = 23(sinx + ¢)
(e) y(x) = 2*(sinz + ¢)

4. Find the sum of all values of r such that y = €' is a solution of the differential
equation 5y" — 6y’ —y = 0.
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5. Find a general solution of the differential equation 3" = 2y(y/')?.

(a) ¥* + 22+ Ay+ B =0

(b) ¥*+3z+Ay+B=0

(¢) ¥*+3x+Ay+B =0

(d) v* =32+ Ay+B=0
)

(e) y> —3x+ Ay + B =0

6. Find the order of the differential equation

d3y dy .4
e + (dx) +sin“x = 0.
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—X

7. Find the general solution of the differential equation d—y = re
x

8. Find a general solution of the exact differential equation

(14 ye™)dx + (2y + ze™) dy = 0.
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9. Find a constant A that makes the differential equation (2x+ Ay) dx+(3z+2y) dy = 0
exact.

10. In a certain culture of bacteria, the number of bacteria doubled after 3 hours. How
long did it take for the population to triple?

In9

In2
In12

In2
In 27

In2
In16

2

In3
(e) i)

(a)
(b)
()
(d)
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11. Which one of the following statements is true about the subset V of R? defined by

V = {($1,$2,$3) . X1 = 0}

(a) V is not closed under addition

(b) V is a subspace of R3

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

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

(e) V is not closed under multiplication by scalars

12. A particle is moving in a straight line with acceleration a(t) = 18 cos(3t), and initial
position 2(0) = —7, and an initial velocity v(0) = 4.

Find z(7) (the position of the particle at ¢ = ).
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d
13. Find a general solution of the differential equation :Uyd—y = 2% + 3y°.
x

d
14. Find a general solution of the separable differential equation xQd—y = 1—2?+y*—2y%
x
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15. Solve the initial-value problem ' +y = 2, y(0) = 0.

(a) y(x) = 1+ e
(b) y(x) =2 — 2¢7
() yla) =2 -
(d) y(a) = 1— e
() yla) =3 —2¢

Page 8 of 10

16. Find a value of ¢ such that y = tan(z> + ¢) is a solution of the initial value problem

y = 3z*(y* + 1), y(0) = 1.
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17. Find the value of k for which the vectors of R?

u=(1,1,0), v=(k,3,1), w= (3, -2, —4)

are linearly dependent.

3
(a)k:—i
(b) k=0

7
(C)k:Z
3
(e) k=2

18. Find a general solution of the differential equation 3/ = v/x +y + 1.

(@) 2yx+y+T1+2ln(l+z+y+1)=—-x+c
b) 3vr+y+1+2In(l+z+y+1)=z+c
() 2v/z+y+1-—2Im(l+yz+y+1)=x+c
(d) ( )
) ( )

d) 3vz+y+1+2In(l+/z+y+1)=—2x+c
(e) 3vr+y+1—-2In(1++/x+y+1

T+ c
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19. If u, v and w are vectors in R? and r and s are real numbers, then which one of the
following statements is not true?

20. Let u = (5,1), v = (=2,—1), w = (5,—2) be vectors in R?. If w = au + bv, then
a’ + b =
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