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This test paper is printed on both sides of the page. There are 8 question on 8 pages. You
are responsible for ensuring that your copy of this test is complete. Bring any discrepancies to
the attention of the invigilator.

Instructions

(1) Only the standard McMaster calculator is allowed.
(2) All answers must be written in the space following the question. If you need more space,
ask the invigilator for more paper and indicate clearly where to find the answer.

Problem Points
1 [10]

2]

8 [6]

Total [50]
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1) [10 points]

For the function f (z) whose graph is shown, find

/f:z:)d.vand/fx)d:r: SRERERE

£ LoNdy = pvan 4‘6:‘;‘%'3:6

3 & ¥
J ‘P(k\ciﬂf = J’qﬂh\quL‘l‘ J"p(x)dé)l = A 5 v SO 65
) Q Y

Q
b) Find / cos(2z) dz.

f&tg(l:\-\‘-’é’( = i S";‘“(ZX\TC

¢) State the parts you would use in order to find / re?® dz. DO NOT calculate the integral.

U =2 O'E‘J: e%‘ 919L

d) State the substitution you would use in order to find / v4 — z2dz. DO NOT calculate the

integral.

2 5c~(6)

e) A population of bacteria grows exponentially, satisfving the differential equation ke 5P,
If the initial population is 100, find the function P(t).

St
P(-{ )=(0V <
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2dy

2) [5 points] Find the general solution of the linear differential equa.tion- = 3zy + 5z'e”.
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3) [6 points| Solve the initial value problem mewgn'-/ )

dy ysin?(z) .
. T AR TRy ) =
dr (y+1)sec(x)

You do not need to express y explicitly as a function of z.

Mﬁ{\wﬂ/w% ‘1.1\;—( = S;i@'lw{u
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4) [6 points] Newton’s Law of Heating states that the rate of heating of an object is proportional
to the difference between the temperature of the object and the temperature of the surroundings.
Let A be the (constant) temperature of the surroundings and 7'(¢) be the temperature of the
object at time ¢.’

a) Write a differential equation for T'.

AT _ L (A-T
H k(A =T

b) A cake at room temperature (20°C) is put into an oven at 215°C at time ¢ = 0. After ten
minutes, the cake has reached 50°C. How many minutes does it take for the temperature of

the cake to reach 125°C?
)= 20, A=A
Xl 12} =, 57 Ld = = T = 125
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5) [6 points] The graphs of y = cos(z) and y = 1 — cos(z) are shown.

%:[ﬁws(?{)

Y:wsiw)

a) Find the z coordinates a and b of the points at which
the curves intersect.

|~ e (x) = e (x] \/
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|

b) Find the area of the region bounded by the curves for a < z < b.
g_""\fs
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1
6) [5 points] Find the integral / i dz.
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7) [6 points] The populations A(t), B(t) of two interacting species are modelled by the differ-
ential equations
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a) On the slope field given, sketch the solution curve which starts at A = 1000, B = 30 (hint:
the solution approaches an equilibrium solution).

b) For the solution curve that you drew, sketch the graphs of A against ¢t and B against .

F}'r/\

}/\/\/\
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c) Find the (non-zero) equilibrium solution of the system.
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8) [6 points]

dy
a) Consider the differential equation — = F(z,y), where F'is a function mhmh increases as T

and y increase. Suppose that you use two steps of Euler’s method to approximate a solution
to the. initial value problem 'g(:ro) = . Will the approximation y» be greater than or less
than the exact value y(x»)? Explain your answer.

QMA—«M., Fl(o,9y) S M} 'éél bl St &—/‘Z/

mﬂ W&,«f{/&q zﬁ_zé/ Ww@ﬂ:z).

b) Suppose r(t) represents the rate at which an intravenous drug is pumped into a patient.
ta

What does / r(t) dt represent?

t1
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¢) Suppose the function f(z) is continuous on [0,0c) and the improper integral / f(z)dz
1

o0
converges to a finite value. Must / f(z) dz also converge to a finite value? Explain your
0

answer.
89
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