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1. Which one of the following equations is an exact differential equation?

2zydr + (2+ %) dy = 0 (correct)
(22 +1)dx —zydy =0

rdy+ (3x —2y)dx =0

2?ydy — ydr =0

2rydr — (142 dy =0
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2. If we solve the differential equation
(cosz cosy —cot x) dr —sinx siny dy = 0, then which one of the following
is a solution (here c is a constant)

sinz cosy = In(c sinx) (corvect)

=T =

sinx cosy = In(c cosx)

sinz cosy = — In(c cos x)
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sinz cosy = — In(c siny)
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sinz cosy = In(c tan z)
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3. If we solve the Homogeneous differential equation
(y —vx? 4+ y?) dx — x dy = 0, then which one of the following is a solution
(here ¢ is a constant)

) Vattyrty=c —
) VPt yity=c

() Vety+y=c

(d) Va?-—y+y=c
) Valty+y=c

d
4.  If we solve the differential equation il + J_ 22, then which one of the

r o x
following is a solution (here ¢ is a constant)

T
(a) xy—z—i—c (correct)
3
(b) xy2=$—+c
4
4
2_ T
(c) xy 1 +c
3
T
(d) y=-, ¢
4
() y="r+tec
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5. If y =sinx is an integrating factor of the linear differential equation

Z_?; + p(x)y = sin 2, then p(x) can be
(a) cotx (correct)
(b) sinzx
(¢) Insinx
(d) Incoszx
(e) tanx

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

2 + si d
<ﬂ> % _ _cos x, y(0) =1, then y <g> equals

y+1 )dz
O e
0
© =
@ 3
@ =



Term 213, Math 202, Major Exam I Page 4 of 9 ‘ MASTER ‘

7.

8.

The sum of all values of m for which y = 2™ is a solution of the differential
equation x%y" — Tzy’ + 15y = 0 is

(a) 8 —
(b) =8

(c) 2

(d) =2

() 0

The sum of all values of ¢ for which y = ¢ is a constant solution of the
differential equation 3’ = y? + 2y — 3 is

=T =
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9.  Using the Existence and Uniqueness Theorem, the initial value problem
(y — )y =y + x, y(a) = b has a unique solution if

(a) a=1,b=-1 (corvect)
(by a=1,b=1

(¢) a=0,b0=0

(d) a=-1,b=-1

() a=2,b=2
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10. (15 points) By using an appropriate integrating factor, transform the
differential equation (y? + zy3) dz + (53> — zy + y3siny) dy = 0 into an
exact equation, then solve it.
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1 d 3
11. (13 points) Solve the initial value problem yié +y2 =1, y(0) =4.
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d
12. (8 points) Solve the differential equation d—y =24+ y—22+3
T
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13.

(10 points) A small metal bar, whose initial temperature was 20°C), is
dropped into a large container of boiling water. How long will it take the
bar to reach 90°C' if it is known that is temperature increases 2°C' in one

second?
(Note that the temperature of boiling water is 100°¢)



