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1. A differential equation which is satisfied by the orthogonal trajectories to the
curves z = ky? is
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2. Solve the initial value problem ¢ = , y(1) =0 in order to obtain the

value of y(e).

a) yle)
b) y(e) =2e
(

(

(

() y
(d)  yle)=2
(e) yle)=—2e

3. Solve the initial value problem 2%y + 2zy = cosz, y(w) =0 in order to obtain
the value of y(2).

(@) y2)="0
(b) y(2) =sin2

(¢c) y(2)=sin2-C

sin2 —1
@) y2)="
sin2 — C
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4. Consider the Bernoulli differential equation ¢ + 2zy = ze % y5.

The transformation used to obtain the general solution is
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5. Let f(z,y) = (2z3y* — y)*. The value of f,(1,1) is

(a) 6
(b) 6
(c) 12
(d) 12
(e) 24

2

6. Let 2=2234+192 z=s¢! y=s?cost.

When s=1 and tzO,a—z is equal to
s

(a) 4
(b) 6
(c) 8
(d) 10
(

e) 12
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7. Let zyz = cos(z +y + z). Then a—z is equal to
T

(a) yz +sin(x + y + z)
zy + sin(z +y + 2)

(yzt+sin(z+y+2)
(b) (xy +sin(z +y + z))

yz —sin(z +y + 2)

()

zy + sin(x +y + 2)
(@ xz +sin(z +y + 2)

zy + sin(x + y + 2)
@ - zz +sin(z +y + 2)

zy + sin(x +y + 2)
8. The differential equation 2zy + (22 — I)Z—Z =0 1is

1) Homogeneous 2) Separable
a) 1) and 2)
b) 2) and 3)

(
(
(c) 1) and 3)
(d) 1), 2) and 3)
(

e) None of the above

April 2003

3) Exact

9. Consider the differential equation 2zy + 3z%y + 3y? + (22 + 2y)y’ = 0.

Which of the following is an integrating factor?

(a) In(3z)

0
(c) 3z
@ o

(e) 631:
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10. The general solution of the differential equation ¢” + 4y =0 is

11. Solve the initial value problem v” + 2y +vy = 0,

y = ¢y cos(2z) + co sin(2x)

(5) +exsin(3)
= — in(—=
Y = €1 COS 5 Co 8 5

y = cre” % 4 core

y = c1e%® + coxel®

y = ¢ cos(v2 x) + casin(v/2 x)

order to obtain y(1).

(a)
(b)
(c)
(d)
(e)

y(1) = —e
y(1) =e
y(1) =3e™!
y(1) =5e!
y(1) =Te!

12. The general solution of the differential equation

Y = c1e® + coe 2 — 70 8% — 1—1081113;
x —2z L.
Yy = cie’ + cae —1—Ocoszc+msmx
x —2z 3 L.
Y = Cc1€° + g€ —i—l—ocosx—l—osmx
— 20 | O L.
Yy =cre "+ cae —i—mcosx—ﬁsmx
y:cle_x+6262‘”——cos:c+isinzc

10 10

y' +1y — 2y =cosx

is
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13. Let y” — 2y’ + 2y = e® cosx. An appropriate trial solution for the method of
undetermined coefficients is

a) y,=Ae"+ Bcosz
b) y,=Acosz + Bsinx

(

(

(¢) y,=e"(Acosx + Bsinz)
(d) yp,=uze"(Acosz + Bsinx)
(

e) y,=a’e"(Acosz + Bsinz)
14. Let y”" — 3y’ + 2y = cos(e™®). Given that the form of the particular solution

is yp, = ui(x)e” + uz(z)e*, find wuy(z) by using the method of variation of
parameters.

a) u; =e *sin(e )

b) wu; =sin(e™?)

d)  wu; =cos(e™®)

(
(
() ux=—sin(e™™)
(
(

e) wu; = —cos(e®)

15. The general solution of the differential equation z2%y” —zy' +y =0 is

(a) y=caz'4+cz e
(b) y=cx+cxlnx

(c) y=cz+cozr?

(d) y=ax/? <C1 cos(? Inz)+ ¢y sin(? In x))

(e) y= x(cl cos(Inx) + cosin(ln x))
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¥ =2r—y
16. Consider the system , where x = z(t), and y = y(t). Then
y =3x—2y
the solution for x(t) is given by

(a)  x(t) = cre! + coet

(b)  z(t) = 1€’ + cote

()  x(t) =cre™t + cote™

d)  z(t) =e2 {cl cos (@t) + co8in <§t> ]

(e) x(t) =cet

17. The sum of the series Z 7:21 is
n=1
™
(a) —3
3
b
(b)  ——
3T
() —5
(d) 3w

(e)  The series diverges.

18. The series Z — converges if and only if
n=1 n

(a) p>1
(b) p>1
() p=1
d) p<1
(

e) —-l<p<l
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19. Which of the three series below converge(s)?
> 4n+1 > 1 > 1
1 2 3 —
) X5 ) LT ) 2
(a) 1) and 2)
(b) 2) and 3)
() 1)
(d) 2)
(e) 3)
20. Which of the three series below converge?
1 O E—— 2 —_— 3 —_—
)n;an—{—\/ﬁ );n\/ﬁ—l )n;ln2+lnn
(a) 1) and 2)
(b) 2) and 3)
(c) 1) and3)
(d) 1), 2)and 3)
(

e) None of the above

21. Which of the three series below are absolutely convergent?

1), 2) and 3)

e) None of the above
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22. Which of the three series below are absolutely convergent?

pEET o Eert e
a) 1) and 2)

( )

(b) 2) and 3)

(¢c) 1) and3)

(d) 1), 2)and 3)
(

e) None of the above

23. Which of the three series below diverge?

> Inn > (=1t > /3n? 4+ 1\"
1)712::17 2); on 3),;)(2n2+1)
(a) 1) and 2)
(b) 2) and 3)
(¢c) 1)and3)
(d) 1), 2)and 3)
(e)  None of the above
24. The radius of convergence R of the series Z (_1)39 '+ 2) is
n=1 n:
(a) R=0
(b) R=2
(c) R=3
(d R=6
(e) R=o0
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25. The interval of convergence I of the series nz::l NCBD is
(a) I=(1,5)
(b) I=(1, 5]
(€ I=[175)
(d) I=1, 5
(

e) None of the above

26. A power series representation of the function f(z) = ﬁ , along with its
interval of converge I, is
(a) i(—l)nx?’", I=(-1,1)
n=0
0) S, I=D, 1)
n=0
(© S (-1 = (-1, 1)
n=0
(d) ix?’"*l, I=(-1,1)
n=0
(e) ix?’"ﬂ, I=][0, 1)
n=0
27. The first four terms of the Maclaurin series for f(x) = 11_ — are
(a) 1+ %x + %:ﬁ + %xg’
b) 1- %x + %xQ + ix:”
(c) 1+ %ZL’ + Z:L’2 + %LL’?’
(d) 1- %x + ng + %x:”

1
(e) 1+ ST+ %@2 + 15—61’3
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28. The coefficient of z? in the binomial series expansion of f(z) = /1 +z is

W
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|

—
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S
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29. The coefficient of (x—1)% in the Taylor expansion of the function f(z)=Inx
at the number a =1 is

Wl Wl N~ N~

30. In the power series solution y = Y ¢,z" of the differential equation y” + zy’ +
n=0
y =0, the coefficients ¢, (n > 0) satisfy the recursion formula

(&) eni = 2)1(n 1)
(b) w2 =7 2?(n 11
© = g

(@) =72 2;(171 T«
© cwi=- e,
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30. (c)



