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MA 125 - 104 Calculus 1
Exam 4

1. Provide solutions to 4 of the 6 questions.

2. Write your name and J. number at the top of this page.

3. Answer the questions on looseleaf paper.

4. The presentation of your solutions will be assessed.

5. score out any rough work.

6. Show all your work required to obtain your answers.

7. No graphing calculators are allowed.

8. This is a closed book test.

9. Staple your solutions to this question sheet before you hand them in for grading.
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Answer any 4 of the following 6 questions.
1) Evaluate the following definite integrals.

(a)
∫ 2

1
x2 dx

(b)
∫ 4

1
t+1√

t
dt

(c)
∫ 3

0
|x2 − 1| dx

(d) Express
∫ 9

2
f(x) dx−

∫ 5

2
f(x) dx as a single integral.

2) On object (following Galileo’s equation s(t) = s0 + v0t− gt2/2) is tossed up vertically from ground level

and hits the ground T seconds later. Show that the maximum height was reached after T/2 seconds.

3) Starting from the same position, Alice and Bob start heading away from each other at time t = 0. Alice

travels South at a speed of 5mph, and Bob travels east at a rate of 10mph. At what rate is the distance

between them increasing after 2 hours?

4) Find the dimensions of the rectangle of maximum area that can be inscribed in a circle of radius r.

5) You may find the following facts useful for the following question: RN =
∑N

i=1 f(a + i∆x);
∑N

j=1 j2 =
N(N+1)(2N+1)

6 ; and a function f(x) is integrable if lim
||P ||→0

R(f, P, C) exists and is independent of P and C.

(a) Let f(x) be a continuous function. Explain briefly why
∫ b

a
f(x)dx = lim

||P ||→0
R(f, P, C) is equal to

lim
N→∞

RN .

(b) By calculating lim
N→∞

RN , prove that
∫ b

0
x2 = b3/3.

6) (Warning: this question involves the use of the graph sketching skills developed in week 8.) The height of

a helicopter (in feet) at time t (in minutes) is given by s(t) = t4 − 5t3 + 400, for 0 ≤ t ≤ 5.

(a) Plot the graph of s(t) marking on the co-ordinates of the local minima and maxima and the points

of inflection.

(b) Using your answer to part (a), sketch the graph of the rate of change of the height of the helicopter.

(c) Determine the the maximum height of the helicopter?
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