3 2020 SPECMATH EXAM 1

Instructions
Answer all questions in the spaces provided.

Unless otherwise specified, an éxact answer is required to a question.

Unless otherwise indicated, the diagrams in this book ot drawil

Take the acceleration due to gravity to have mag , whereg \Soa\;

Question 1 (5 marks)
A 2 kg mass is initially

a. Find the normal reaction force, in newtons, that the urfa exerts on the mass. 2 marks
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Question 2 (4 marks)
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Evaluate I dx. Give your answer in the form aJI_J +¢,wherea, b,c e R
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Question 3 (3 marks) 3 > 3
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Question 4 (4 marks) FW wres

Solve the inequality 3 —x > —— for x, expressing your answer in interval notation. = .
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Questmn 5 (4 marks)
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Question 6 (5 marks)

Let f(x) = arctan(3x — 6) + . f
Show that £/(%) = —— :f (%> = l
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¢.  Sketch the graph of y = £ (x) on the axes provided below. Label any asymptotes with their
equations and the point of inflection with its coordinates.
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Question 7 (5 marks) jt‘ 5 9 o
Consider the function defined by JtX> , X2 !

mx + n,
)=y 4
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where m and n are real numbers.
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b. Find the area enclosed by the graph of the function, the x-axis and the lines x =0 and x = JE . 3 marks
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Question 8 (5 marks)

about the x-axis o:i-'_;r the interval
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1, 2.—9((—‘

20, A+ C =

' Nig'x 21 ] 4o (X
) f =

X=], 24+ 2B+2( =3,
r=—|, 2A =1, /af-:-'-_"y_‘,a C

—
=

"
2,

= :2:1'.r Eﬁl)-{-.i%(@):t%j_

- B=x
Yo PRy

| —20({O0+0+0)
L 4

. | Stk e
=21 [ ))ig%),_ . _-_i-x + o
#t | 74 |

TURN OVER



2020 SPECMATH EXAM 1 10
Question 9 (5 marks)
Consider the curve defined parametrically by f
x = arcsin (/) ﬁ
1 »
y=log,(1+7)+ Eloge(l —~t) \'\O(\
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b. Find the arc length, s, of the curve from/=0to¢= > Give your answer in the form

s = log,(m) + nlog, (p), where m, n, p € Q. 3 marks
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