
Exam 1 Math 335 Fall 2014 Total Pts: 100 10/2/2014

Name: Instructor: Dr. Basant Karna Received:

Show all work for full credit. Write all your solutions on the blank papers.

1. Verify that the function y = xe
x
2 is a solution of the differential equation 4y′′−4y′+

y = 0. (6 Pts)

2. If y = c1e
2x+c2e

−2x is a two-parameter family of solutions of the differential equation
y′′ − 4y = 0, find a solution of the IVP consisting of the differential equation and
the initial conditions y(0) = 1, y′(0) = 1. (6 Pts)

3. For the autonomous first-order differential equation dy
dx

= y2 − 3y,
(a) find the critical points and phase portrait,
(b) classify each critical point as asymptotically stable, unstable, or semi-stable,
(c) by hand, sketch typical solution curves in the region in the xy-plane determined

by the graphs of the equilibrium solutions. ( 8 Pts)

4. Classify each of the following differential equations as separable equations, linear
equations, exact equations, homogeneous equations and Bernoulli’s equations, and
then solve any Six of them. (6 × 10 = 60 Pts)

(i) dy
dx = y2 − 3y

(ii) (x2 − y2)dx + (x2 − 2xy)dy = 0
(iii) cosxdy

dx + (sinx)y = 1, (Hint:
∫
tan xdx = ln | secx|)

(iv) xdy
dx + y = 1

y2
,

(v) x2 dydx = y − xy, y(−1) = −1
(vi) (y cosx + 2xey)dx + (sinx + x2ey − 1)dy = 0
(vii) (x + 1)dydx + y = e2x, y(0) = 1,
(viii) (y2 + yx)dx + x2dy = 0
(ix) (3x2y + ey)dx + (x3 + xey − 2y)dy = 0, y(1) = 0.

5. A thermometer is removed from a room where the temperature is 70◦F and is taken
outside, where the air temperature is 10◦F. After one-half minute the thermometer
reads 50◦F. What is the reading of the thermometer at t = 1 min ? How long will
it take for the thermometer to reach 15◦F? (10 Pts)

6. A large tank is filled to capacity with 500 gallons of pure water. Brine containing 2
pounds of salt per gallon is pumped into the tank at the rate of 5 gal/min. The well-
mixed solution is pumped out at the same rate. Find the number A(t) of pounds of
salt in the tank at time t. (10 Pts)



Exam 2 Math 335 Fall 2014 Total Pts:100 11/13/2014

Name: Total Received:

Show all work for full credit.

1. Find the general solution of the given differential equations.
(5 + 7 + 5 + 10 + 10 + 10 + 5 + 7 = 59 Pts)
(a) y′′ − y′ − 12y = 0
(b) y′′ − 2y′ + 5y = 0, y(0) = 1, y′(0) = 2
(c) 4y′′′ − 4y′′ + y′ = 0
(d) y′′ − 2y′ + 10y = 4xe2x

(e) y′′ − 6y′ + 9y = 9x2 + 6x− 1
(f) y′′ + 4y = 3 cos 2x (Hint: Do not repeat solution for yp.)
(g) x2y′′ + 5xy′ + 4y = 0
(h) x2y′′ + 5xy′ + 3y = 0, y(1) = 1, y′(1) = 1

2. (7 Pts) Determine a suitable form of yp for y
′′−y′−6y = (x2−3x+2)e3x+3x sin(2x).

(Do not solve.)

3. (12 Pts) Use the method of variation of parameter to find the general solution of
the differential equation y′′ + y = 2 secx tanx. (Hint: tan2 x = sec2 x− 1)

4. (12 Pts) Solve the given system of differential equation by systematic elimination.

(D + 1)x+ (D − 1)y = 0

3x+ (D + 2)y = 0

5. (10 Pts) A mass weighing 16 pounds is attached to a 5-foot-long spring. At equi-
librium the spring measures 8.2 feet. If the mass is initially released from rest at
a point 2 feet above the equilibrium position, find the displacements x(t) if it is
further known that the surrounding medium offers a resistance numerically equal
to the instantaneous velocity.

Good Luck!



Final Exam Math 335 Fall 2014 Total Pts:115 12/11/2014

Name: Instructor: Dr. Basant Karna Received:

Show all work for full credit. Write all your solutions on the blank papers.

1. (Section 2.2) Solve the given differential equations by separation of variables.
(a) 4dy − (y2 − 4)dx = 0 (Solve explicitly for y.) (b) x dy

dx = 4y (15 Pts)

2. (Section 2.3) Find the general solution of the given linear first order differential equations.
(a) dy

dx − 3y = 6 (b) dy
dx + y = e3x (15 Pts)

3. (Section 2.4) Solve the exact differential equation
(e2y − y cos(xy))dx+ (2xe2y − x cos(xy) + 2y)dy = 0. (8 Pts)

4. (Section 3.1) When a cake is removed from an oven, its temperature is measured at
300◦F . Three minutes later its temperature is 200◦F . How long will it take for the cake
to cool off to a room temperature of 100◦F ? (9 Pts)

5. (Section 3.1) A culture initially has 1000 bacteria. At t = 1 h the number of bacteria
is measured to be 1500. If the rate of growth is proportional to the number of bacteria
N(t) present at time t, determine the time necessary for the number of bacteria to triple.
(8 Pts)

6. (Section 4.4) Solve the differential equation y′′ − 4y = ex(4 cosx+ 12 sinx) by undeter-
mined coefficients. (10 Pts)

7. (Section 6.2) Find two power series solutions of the differential equation y′′ + xy = 0
about the ordinary point x = 0. Write at least 3 terms for each series solution if written
in expanded form. (10 Pts)

8. (Section 6.3) For the differential equation 2xy′′ − y′ + 2y = 0, find two values of r from
indicial equation. Then, use the method of Frobenius to obtain one series solution about
the regular singular point x = 0 using any one value of r. (10 Pts)

9. (Section 7.2) (a) Find the given inverse Laplace transforms. (15 Pts)

(i) L−1
{

s
(s−2)(s−3)(s−6)

}
(ii) L−1

{
2s−6
s2+9

}
(b) Use the Laplace transform to solve the initial-value problem y′ + 6y = e4t, y(0) = 2.

10. (Section 7.3) (a) Find either F (s) or f(t), as indicated. (15 Pts)

(i) L−1
{

2
s2−2s+5

}
(ii) L{f(t)} where f(t) =

{
0, 0 ≤ t < 1
3t, t ≥ 1.

(b) Use Laplace transform to solve the initial-value problem y′ − y = tet, y(0) = 0.

Some Useful Results:
(1) L

{
eatf(t)

}
= L{f(t)} |s→s−a, L−1 {F (s− a)} = eatL−1 {F (s)}.

(2) L{f(t) U(t− a)} = e−asL{f(t+ a)}, L−1 {e−asF (s)} = L−1 {F (s)} |t→t−a U(t− a).
(3) L{y′} = sY (s)− y(0), L{y′′} = s2Y (s)− sy(0)− y′(0).
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