
Math 105C Test 1 (75 points)

Name:

• Check that you have 8 questions on three pages.

• Show all your work to receive full credit for a problem.

1. (10 points) Let f(x) = 5x − x2.

(a) Use the limit definition of the derivative to find f ′(1).

(b) Find the equation of the line tangent to the graph of f at x = 1.



2. (9 points) Show that y = x− 1

x
is a solution of the differential equation x2y′′ + xy′ = y.

3. (9 points) Solve the IVP (initial value problem):
1

2
√

x3
− f ′(x) = 3x + 1; f(1) = 4.







6. (10 points) A tank is filled with 600 gallons of water. Water starts flowing out of the tank
after a drain at the bottom of the tank is opened and the volume of water, V , in the tank t

minutes after the drain is opened is given by the function V (t) = 600 − 20t +
1

6
t2. Include

units in your answers.

(a) Find the average rate of change of the volume of water from time t = 15 minutes to time
t = 45 minutes.

(b) Find the instantaneous rate of change of the volume of water at time t = 15 minutes
and at time t = 45 minutes. At what instant is the volume decreasing more rapidly - at
t = 15 or at t = 45? Justify your answer.



7. (9 points) The temperature T (in degrees Fahrenheit) of a beef roast t minutes after it is taken
out of the oven is given by the function T (t) = 70 + 330e−0.02t. Include units in your answers.

(a) Find the temperature of the beef roast at the moment it is taken out of the oven.

(b) Fill in the missing entries in the table below. Round off your answers to two decimal
places.

t 29 30 31
T (t)

(c) Use the table in part (b) to estimate T ′(30) and explain what your estimate means in
terms of the temperature of the beef roast.

8. (9 points) Sketch the graph of a function f with the following properties. Clearly show the
scale on the axes in your graph.

(a) Domain of f is [−3, 5] and f(x) > 0 for all x in the domain of f .

(b) lim
x→2

f(x) = 3.

(c) f is not continuous at x = 2.

(d) f ′(x) > 0 for x in the interval (−3, 2) and f ′(x) < 0 for x in the interval (2, 5).


