
Practice Midterm
MAT-16C Short Calculus - III

Spring 2011

Name

• This test is closed notes, closed book.

• Laptops and calcultors are NOT allowed.

• There are 8 pages and 7 questions total.

• You can leave an answer as a numerical expression without computing the final value.

For example, this is a perfectly acceptable answer :

((250− 63)/(1− e(−6∗3.5))) ∗ ln(27/168). Show your work clearly !!.

• The maximum score in the test is 80 points.

Signature
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Problem Score Max Possible

1 10

2 10

3 15

4 15

5 10

6 10

7 10

Total 80
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1. (10 pts) Find the general solution for the following differential equations:

(a) dy
dx = x2+5

y3 .

(b) yy′ − 2xex
2

= 0.
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2. (10 pts) Find the particular solution of the differential equation

xy′ + y = 5x4 + 2x,

with the initial conditions that when x = 1, y = 2.
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3. (15 pts) A tank contains 500 L of pure water. A solution that contains
0.1 kg of sugar per liter enters tank at the rate 10 L/min. The solution
is mixed and drains from the tank at the same rate of 10 L/min.

(a) Set up and solve a differential equation for the quantity Q (in kg) of
sugar in the tank as a function of time t. Your function should not
have any generic constants.

(b) Find the amount of sugar after 45 minutes.
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4. (15 pts) Recall Newton’s law of cooling which says that the temperature
T of a body placed in a surrounding at a temperature T0 follows the
differential equation dT

dt = k(T−T0). A thermometer is taken from a room
where the temperature is 23 ◦C to the outdoors, where the temperature
is −13 ◦C. After one minute the thermometer reads 7 ◦C. What will the
reading on the thermometer be after 3 minutes ?
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5. (10 pts)

(a) Put the following equation for a sphere in standard form

x2 + y2 + z2 − 4y + 6z + 4 = 0.

(b) What is the center and radius of the sphere in 5(a) ?

6. (10 pts) Consider the equation of a quadric surface x2 − z2 = 4y.

(a) What type of a quadric surface is it ?

(b) Write the equation of the yz-trace of this surface, i.e., the equation for
the points lying on the intersection of the yz-plane and the surface.
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7. (10 pts) Let f(x, y) = xe(x+y). Compute the following partial deriva-
tives:

(a) ∂f
∂x =

(b) ∂f
∂y =
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