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Sample Midterm 1
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This exam consists of 4 questions worth 10 marks each. Each question is divided into several
parts. You may use your answers from previous parts to do later parts.

Please write your solutions in the spaces provided. You may use the blank pages on the back
of each page for working out. Non-programmable calculators may be used (i.e. no graphing
calculators allowed).

No notes or books may be used. Do not take any part of this exam paper out of the room.

To get a good grade on each question, you must show your working out and/or provide correct
reasoning. If your working and reasoning is correct but you make minor calculational errors, you
will still earn most of the available marks. Conversely, if you only provide an answer with little or
no reasoning, you will only get a few marks.

Good luck!
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1. Evaluate the following integrals.

(a) [3 marks]

∫ 4

0

6x2 − 8x + 3 dx

(b) [3 marks]

∫
cos(
√
x + 1)√
x

dx

(c) [4 marks]

∫ π
8
− 1

2

−π
8
− 1

2

tan2(2x + 1) dx
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2. (a) Let V (t) be the amount of water (in L) in a tank at time t (in seconds).

(i) [1 mark] What does the integral

∫ t2

t1

V ′(t)dt represent?

The rate V ′(t) of water flowing into the tank is measured over 0 ≤ t ≤ 10, with values
given in the table below:

t | 0 2 4 6 8 10
V ′(t) | 4 5 7 3 2 9

(ii) [4 marks] Estimate
∫ 10

0
V ′(t) dt using right endpoints. Can you conclude whether

your answer is an overestimate or an underestimate?

(b) Find h′(x), where h(x) is given by:

(i) [2 marks] h(x) =

∫ x

0

√
u

sin2 u + 5
du

(ii) [3 marks] h(x) =

∫ 2x

x

t2 + cos t dt
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3. A car is driving along a straight road. Its velocity north at time t (in seconds) is given by
v(t) = t2 − 3t + 2 (in m/s).

(a) [3 marks] What is the displacement of the car from t = 0 to t = T?

(b) [2 marks] On what time interval is the car travelling south?

(c) [5 marks] What is the total distance travelled by the car from t = 0 to t = 3?
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4. Let R be the region in the plane bounded by the curves y = x2 and x = y2.

(a) [2 marks] Find all intersection points of the two curves.

(b) [3 marks] Draw a neat sketch of the curves, labelling any intercepts. Shade the region
R on your diagram.

(c) [2 marks] Express the area of R as an integral.

(d) [3 marks] Calculate the area of R.
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