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Check that there is total of 14 questions.

Important Instructions:

1.

All types of calculators, pagers or mobile phones are NOT allowed during the
examination.

. Use HB 2.5 pencils only.

. Use a good eraser. DO NOT use the erasers attached to the pencil.

Write your name, ID number and Section number on the examination paper and
in the upper left corner of the answer sheet.

. When bubbling your ID number and Section number, be sure that the bubbles

match with the numbers that you write.

. The Test Code Number is already bubbled in your answer sheet. Make sure that

it is the same as that printed on your question paper.

When bubbling, make sure that the bubbled space is fully covered.

When erasing a bubble, make sure that you do not leave any trace of penciling.
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1. The implicit solution of the initial-value problem
2sin2xdx + ycos32xdy =0, y(0) =2,
is equal to:
a) y*=4—tan?2x
b) y? =4+ tan®2x
c) y?=2+2sec?2x
d) y?2=4+tan2x

e) y?=4—2tan2x
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2. Ifthe differential equation
1
(§x3 +Inx+ xsecy tany + x) dy + (x®y +y/x +S(¥))dx =0
is EXACT, then S(0) =

a) 1

b) 0

c)

N

d) In2

e) 2
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3. The implicit solution of the differential equation

1

dy
1+xY) =420y =—
( +x)dx+ Xy 1+x2)y

is given by:

a) 1+x*)?%y?-2x=¢C
b) (1+x?)?2y2+2x=C
) v2-2x(1+x¥)=cC

d) y?2+2x(1+x?)=C

e) y2—-2x(1+x?)?=¢C
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4. The population of a country is assumed to increase at a rate proportional to the number of
people present at time ¢. If the initial population is 1 million and this number is doubled in 2
years, it will take the population to reach 4 million in:

a) 4years
b) 5years
c) In4 years
d) In8 years

e) 5In2 years
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5. The function y; = x? is a solution of the differential equation

2

d-y
dx?

The method of Reduction of Order produces the second solution y, =

x—1

d
(x?—=3x+2) +(1—x)d—3:+4 y =0, x > 2.

x2

)
)
C) 36—x42x
d) 46—x32x
e) %
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6. The solution y(x) of the third order initial-value problem

Cy Ly by o, (0)=0, y'(0) =0, y"(0) =1
dx3 dx? _dx YTV Y =58y -5y o

satisfies y(In3) =

10
27

a)

b) —
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7. If D*4+ a D3+ b D? + c D + 2 annihilates the function
3x —cosx

ex
then the value of a + b + ¢ is equal to:

a) 17
b) 15
c) 16
d) 18

e) 19
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8. Lety,(x) be the particular solution of the Cauchy-Euler differential equation
x%y" —4xy' + 6y = 2x* + x2, x > 0.
Theny,(e™!) =
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9. The second order differential equation
y"'—3xy’' =3y =0,
possesses two linearly independent power series solutions y;(x) and y,(x) about the
ordinary point x, = 0. Then the sum of the FIRST THREE NONZERO TERMS in y; and in y,
atx = 1 are:

29 13
a) r and =
5 11
b) - and —
2 5
29 3
c) — and =
8 5
17
d) y and 2

21 13
e) — and 5
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10. x¢ = 0 is a regular singular point of the differential equation
3xy" +2xy' =2y =0
Using the Frobenius method, the SUM OF THE FIRST THREE TERMS of the solution y(x) at
x = 3 corresponding to the largest root of the indicial equation equals:

a) 3

b) 0

c)

N

4 =
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11. The general solution of the first order homogenous system

1 -1 1
X=10 1 3]X
4 3 1

is given by

a c e
X=c1<b>ellt+c2<d>elzt+c3<f>6‘3t, M#EA
1 1 16

Thena-b+c-d+e-f=

a) 78
b) 75
c) 81
d) 84

e) 87
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12. Consider the initial-value problem

v=(3 Ix x0=(})

One eigenvector of this system corresponding to an incomplete eigenvalue 4 is K; = ( i )

Then the solution of the IVP is X(t) =

) (S0
b) (2t3J; e
) (e
) (1)

5 (e
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13. Consider the nonhomogeneous system

sin Zt)

X :AX+(c052t

If the general solution of the associated homogeneous system is

mee (B2 e (T ).

then the particular solution, X,,(t), of the nonhomogeneous system AT t = 0 equals:
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14. If the Matrix Exponential of

is given by

then hl(l) + hz (2) + h3 (3) =

a)
b)
c)
d)

e)

22

17

19

20

23

0 0
1 0

ho(8) hs(t) 1



