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Calculator free Time Allowed: 25 minutes Total for this section: 24 marks

Instructions: Answer in the spaces provided. Show all working clearly, in sufficient detail to allow your
answers to be checked readily and for marks to be awarded for reasoning. Incorrect answers
given without supporting reasoning cannot be allocated any marks. Correct answers given
without supporting reasoning may not be awarded full marks.

Question 1. (4 marks)
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Question 2.
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Use the first principles to obtain 5> if y = 3% 2x
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estion 3.

(a) Find the anti-derivative of @r— 12 (5 marks)
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(b) Find the following indefinite integrals.
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Question 4. {/(3 marks)

Determine the equation of the tangent to the curve y = x2—5x at x=1.
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Question 5.
: = 2) = —10.
Given that ? = kt — 5,where kis a constant, find v f (@) =2 and v(2)
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estion 6

Let f(x) = x3 — 342 $4 (6 marks)

(a) Determine the Coordinates of the

r 2% stationary points of f(x).
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(b) Using the sign test, determine the nature of the stationary points of the curve y = f(x)." ((2 marks)
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(c) Given that f(—1) = 0, sketch the graph of y = f(x), indicating all stationary points. /(2 marks)
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Mathematics Methods

Unit 2 Test 5 2023
Nam : — -ﬁ

Calculator Assumed. lo\

Time Allowed: 30 minutes  Total for this section: 31 marks.

Instructions:

; . : il to allow your answers
Answer in the Spaces provided. Show all working clearly, in sufficient det;lI;r‘:s":‘Ners ;iven without
to be checked readily and for marks to be awarded for reasoning. Incorre

supporting rea

i ning
- ithout supporting reaso
soning cannot be allocated any marks. Correct answers given without sup
may not be awarded full marks.

(2 marks)
Question 7.

The graph of f(x) is given below.

. raph of f(x).
Sketch a possible graph of f'(x), on the set of axes given below the g
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Question 8
A toy manufacturer produces x toys per week. o ot mehine
il in

The cost of producing each toy is $42, and the initial cost of setting

The revenue raised from the sale of those x toys is given as R *

To determine the profit, the cost is subtracted from the revenue.
= —3200.

(@)  Show that the profit p(x) is given as P(x) = 40x* = x* — 38X 3
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How many toys per week need to be made so that a profit is produced?

Mﬂm Pcin)
P P(12)

()

=109
376

ry is $3200.

) = 40x2 - X +4x.

2 ,‘okjs f“ wee €

(¢) Use Calculus to determine the number of toys required to make maximum
profit per week.
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(d) What is the maximum profit that the toy manufacturer will make per week under : \"F ST
these constraints? ) (1 mark)
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stion 9

' 8 marks
e main runway at Concordyille airport is 2 ( |
oint T, and Immediately starts to slow down

P ; km long. An airplane, landing at Concordville, touches down at
Jocated at point P on the runway

- The point A is at the southern end of the runway. A marker is

T = -~ B
STl R A R 2Kkm-mm e e e e e s
Not to scale
As the airplane slows down, its distance, s, from A, is given by s = ¢ + 1007 - 4%,
where tis the time in seconds after touchdown, and ¢ metres is the distance of T from A.
(@)  The airplane touches down 800 m from A, (fe ¢ = 800). (2, 2, 1, 1 marks)

() Find the distance travelled by the airplane in the first 5 seconds after touchdown.
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(i) Determine the velocity of the airplane 5 seconds after touchdown.
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The airplane passes the marker at P with a velocity of 36 m s"1. Find

(i) how many seconds after touchdown it passes the marker.
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(iv) the distance from P to A.
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(b) Show that if the airplane touches down before reaching the point P, it can stop before

reaching the northern end, B, of the runway. (2 marks)
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(8 marks)

Question 10 fy=f()is shown below:
A function is defined by f(x) = 0.8% and the gaphty
y
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(a) Draw the chord between the points P and Q on the curve y = f(x) that have

x-coordinates —3 and 2 respectively and determine the slope of this chord. (3 marks)
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Use the difference quotient Q = fa+h) - fx
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Show use of the difference quotient to determine the slope of tangent to the curve at P that is correct
to 3 decimal places. (2 marks)
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Question 11

(a)
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(b)

maximises its volume.
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The length of a rectangular prism is four times its width, and th
is 210 cm. Let the width of the cuboid be x cm.

Show that thgular prism is 840x? —
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Use a method involving differentiation to determine the height of the rectang
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Determine the maximum possible total surface area of the rectangular prism.
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End of Test 5
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