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e Provide all necessary steps with clear writing.

e Mobiles and calculators are NOT allowed in this exam.

Question # Marks Maximum Marks

Q1 13
Q2 7
Q3 10
Q4 16
Q5 15
Q6 10
Q7 17
Q8 12

Total 100




Exam I Math 202 (Term 122) MASTER Page 1 of 8

d
Q1. Consider the differential equation (y? + y) — d—y = 0.
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of the given differential equation.

(a) (5 points) Verify that y = is a one-parameter family of solutions
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(b) (4 points) Find two constant solutions of the given differential equation.
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(c) (4 points) Find a singular solution of the given differential equation.
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Q2. (7 points) Find bhew#lue5 of b such that the initial value problem

dy

Y =, y2) =0

has a unique solution.
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Q3. (10 points) Solve the separable differential equation

Bz +y+ay + 3)dzr + (2 + 22)dy = 0.
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Q4. Consider the linear differential equation

zy + (1+ )y = e “cos’z.

(a) (14 points) Find a solution of the equation that passes through the
point (—,0).
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(b) (2 points) Give the largest interval in which the solution in (a) is defined
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Q5. (15 points) Solve the initial value problem
ye™ 4o a2 _ o (1) =0
Solotion -
—_———
The LI{Vam %UaA'ww can be wntlen a8
2Xx49 2xY _
<'96 +x>o‘b< + Xe Jy=o
2X
Put M = ye 94 e
N =xe™
We hay 2xY 2xY
‘ M, z2€ +2xy €
‘ -
x 2X
N, = e 2 2xve
: o 16 an exact
gh’lce MB = Nx 5 -W e,iua}w'\«

egzuwh‘mn >
= Fl,w) f/\/lﬂ«x + 4(v)
f(%ezxﬁ x)dx + gls)

129, 1™+ 4ly)
7= 2

2% ] —Xézxv
=) £ =N =D xe +39-=

}
=) g (9) e l
put 9(5) =il

ﬂ’u ﬁevwm\ Soluttom

i

1]

W\

ZX‘Q a2
2 p=

=) 2xY 2

€ +xX = C
(mpoSimg e (i kiah covBibien Y() o Glves C=2.

T}f""‘&/ ﬂ"‘ Solubion & Hhe ‘\VP s




Exam I Math 202 (Term 122) MASTER Page 6 of 8

Q6. (10 points) Find an integrating factor that makes the differential equation
zyd +y + (22%y% + 2z + 2y*)y’ = 0 exact.

(Note: Do not solve the new equation)
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Q7. (a) (10 points) Use an appropriate substitution to reduce the differential

equation
dy 3
— — ]_
-, = vy = 1)

to a linear equation. (Note: Do not solve the new equation)
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(b) (7 points) Use a suitable substitution to reduce the differential equation
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to a separable equation. (Note: Do not solve the new equation)
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Q8. (12 points) A thermometer reading 70°F is taken from inside a room to the
outside, where the air temperature is 20°F. Four minutes later, the thermome-

ter reads 30°F. Find the thermometer’s reading at ¢ = 8 minutes.
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