
Last Name: First Name:

Student Number:

MATH 121 - MIDTERM 1
This test consists of 4 questions to be answered in the space provided.

Show all work and give explanations when needed.

1. (a) What is the derivative of f(x) = x3 + 2x + 7? (2 marks)

(b) Verify your answer from part (a) by calculating the derivative using the limit
definition. (3 marks)

(c) What is the 2nd order Taylor polynomial for f(x) at x = 1? (5 marks)
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2. Consider the function f(x) =
(
x2 − 4x + 5

)
e−x, for x ≥ 0.

(a) What is f(0)? (1 mark)

(b) What is limx→∞ f(x)? (No calculations necessary) (1 mark)

(c) Calculate the first and second derivatives: f ′(x) and f ′′(x). (4 marks)

(d) Using your previous answers, sketch f(x) for x ≥ 0. Label the y-intercept,
and any critical or inflection points. (hint: remember to factor your answers
for f ′(x) and f ′′(x), this will help you to draw sign diagrams). (4 marks)
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3. If an electrical circuit consists of two resistors R1 and R2 connected in parallel,
then the total resistance R of the circuit is given by

1

R
=

1

R1
+

1

R2

All resistances are measured in ohms (Ω). Assume R2 has a constant resistance
equal to 5 Ω, but R1 is a variable resistor.

(a) Find dR
dR1

. What are the units of this quantity? (4 marks)

(b) Suppose the current resistance of R1 is 1 Ω and it is is increasing at a rate
of 0.2 Ω/sec. How fast is the total resistance of the circuit increasing? State
your answer with appropriate units. (6 marks)
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4. You are constructing a rectangular storage shed with a square base. You need
space to accomodate 75 m3 of stuff. The floor is made of concrete which costs
2 $/m2. The four walls are made of wood, which costs 5 $/m2. The roof tiles cost
4 $/m2.

(a) Write a formula for the total cost of the shed in terms of a single variable.
Indicate what this variable represents, and state its domain. (3 marks)

(b) What should be the dimensions of the shed to minimize the cost? State the
length, width and height, and also the minimum value of the cost. (5 marks)

(c) Suppose you only have enough concrete to cover an area of 16 m2. How does
this change the domain of the variable you chose in part (a)? (1 mark)

(d) With the restriction from part (c), can you achieve the minimum cost you
found before? If not, what is the new minimum cost? (1 mark)
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(extra space)
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