
MTH 253 PSU Final Exam Review Name:

NOTE: You will be allowed your calculator for the exam. However, you will also be expected to
show your work/reasoning in order to earn ANY credit at all. Meaning, answers alone will earn
zero points.

1. Find a solution to the differential equation y′ =
xy sin(x)

y + 1
that satisfies the initial condition

y(0) = 1

2. Find a solution to the linear-first-order differential equation y′ +−2y = 3e−2t that satisfies
the initial condition y(0) = 10.
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3. Use Euler’s method with step size 0.1 to estimate y(0.5), where y(x) is the solution of the
initial-value problem y′ = 2y3 + t2, y(0) = −0.5.
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4. Sketch a slope field for the differential equation
dy

dx
= x+ xy. Draw in a few specific solutions

that show some of the different shapes that the solutions could take on.

x

y

5. A warm beverage is 26◦C when it is placed in a freezer that is −3◦C. After 30 minutes the
beverage has cooled to 14◦C. Set up a differential equation for the temperature of the steel
with respect to time and solve the differential equation. What will the temperature be after
60 minutes?
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6. An 500 gallon vat with 200 gallons of brine contains 10 kg of salt. Brine with 0.1 kg of salt
per gallon is pumped into the vat at a rate of 10 gal/min and the mixture is pumped out at 5
gal/min. Setup a differential equation modeling the rate of change of the amount of salt in
the tank with respect to time and then solve the differential equation. What will the
concentration of salt be when the vat is full?
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7. Use a geometric series in order to
convert the repeating decimal
1.2353535... into a fraction of integers.

8. Use a known Maclaurin series to
determine the exact sum of the series:
∞∑
n=0

(−1)n(
√

3)2n+1

2n+ 1

9. Determine whether the following series converge or diverge and justify your answer.

a.
∞∑
n=2

−2√
n2 − 1

b.
∞∑
n=1

2n · n!

(2n)!

10. Find the Maclaurin series for f(x) = x sin(3x) by using a known series and build it up.
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11. Determine the radius and interval of convergent for the series

∞∑
n=2

(−1)n2nxn+1

n2 − 3

12. For the following function, approximate f by a Taylor polynomial with degree n at the
number a.

f(x) = cos(x), a = π
2
, n = 5

13. Use the power series representation of tan−1(x) to approximate

1
2∫
0

tan−1(x)dx correct to three

decimal places.
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14. Find parametric equations of the line that travels through the points A = (1,−4, 3) and
B = (3, 1, 0).

15. Given the equation 9x2 + 4y2 − 18x− 24y + 9 = 0, use completing the square to determine if
this is a hyperbola or ellipse. Then state the relavent pieces of information needed to graph
the solutions and then graph those solutions.

x

y

16. The points below are given in either polar or rectangular coordinates as indicated by their
subscript. Convert them to the other coordinate form and plot them in the given coordinate
plane. When converting the rectangular coordinate into polar form, choose r-values which
are both positive and negative and θ-values that are both negative and positive. That is: a)
r > 0 and θ > 0, b) r > 0 and θ < 0, c) r < 0 and θ > 0, and d) r < 0 and θ < 0.

a.20 pts (−1, 3)R

b.10 pts (3, 4π/3)P

x

y
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17. Given the equation x2 − 16y2 + 2x+ 64y − 67 = 0, use completing the square to determine if
this is a hyperbola or ellipse. Then state the relavent pieces of information needed to graph
the solutions and then graph those solutions.

x

y

18. Convert the equation y = 4 into polar
form.

19. Convert the equation r = 2 cos(θ) into
rectangular form.

20. Discribe in words and via a picture, the
graph whose equation is θ = 1.

21. Sketch the region described by the
inequalities −2 ≤ r ≤ −1, π

4
≤ θ ≤ 5π

3
.

x

y
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22. Convert the equation x2 + 2 = y + x into parametric equations.

23. Determine the parametric functions for an ellipse whose center is (2,−1), has an x-radius of
2, a y-radius of 3, starts at the point (0,−1), and travels in the clockwise-direction. Graph
this ellipse indicating direction.

x

y

24. Find the length of the curve given by c(t) = (3 cos(t), 3 sin(t)) over 0 ≤ t ≤ π/2.

25. Find the speed of the object traveling along the curve c(t) = (3t, 2 cos(t)) at the time t = π.
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