Section Two (calculator assumed)
Working time:~100 minutes.
Available marks: 80 marks

Question 1 [4 marks]

a) On the same set of axes draw the graphs of v = 2x~land y= x +2| (2

(b) From your graphs obtain valﬁes of (,x, y) which satisfy both equ.ations@




Question 2[5 marks]
At 3 pm, Alex is sailing due east at 30km/hr. He observes a reef on a bearing of 065°
at a distance of 20 km. When will Alex be 12 km or less from the reef if he continues

on this course? (Give answer correct to nearest minute).
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Question 3. [4 marks]

A pyramid 16cm high has a square base with sides of 12c¢m. The apex A of the

pyramid is directly above the centre C of the base PQRS. ~
(a) Calculate the length of its sloping edges. 2]
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(b) Calculate the angle made by the sloping edge with the basé@
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(c) Calculate the angle made by a sloping face of the pyramid.with
its base. @
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Question.4 |7 marks]
In still air Brad can fly his plane at a steadv 350 km/hr. He needs to fly 810 km. to his

holiday destination which is in a direction of 060 from his base.

The wind is blowing at 40 km/hr from 140"

(a)  In what direction must Brad fly to go directly to his holiday spot? [5]
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~(b) ~ How long does the trip take?
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Question 5[5 marks]

It Jooks as though the boat called “Hope™ is still in trouble and is being dragged
towards the same East-West reef by currents moving due South with & force of
3500N. Yet again, the rescue vessels called “Hero™ and “Heroine™ are trving to
prevent a disaster by attaching rescue lines to the boat called “Hope™.

Hero exerts a force of 2200N on a bearing of 050°and Heroine exerts a force of
2000N on a bearing of 340°.

Demonstrate the use of component vectors to determine the fate of the boat
“Hope™.

a) Find the resultant force exerted on Hope. (in component form)
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b) Its magnitude and direction. [2]
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Question 6  [7 marks]

‘ 4 . . .
(a) If the vector a has a polar angle of —ﬁi and a magnitude of 6 metres, write a in s
: | Guo=E
the form ai +bj 2] 6o £
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(b) If a=-3i~4j, b=1i+2jand ¢ = 2i - j. determine each of the following j =37
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(1) A vector parallel to ¢ and twice as long [1]

Y= b -24

(i1) The magnitude of a [1]
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(i11)  The unit vector in the same direction as ¢ [1]
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(iv) A vector parallel to a with three times the magnitude of ¢ 2]
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Question.7  [Smarks]

Airports A and B are such that AB =(500i+1200/) km. An aircraft is to be flown

directly from A 10 B.

In still air the aircraft can maintain a steady speed of 4235 km/h.

There is a wind blowing with velocity (24i+7/) km/h.

Find:

a) The velocity vector, in the form (ai+bj) km/h. the pilot should set so that

 this velocity, together with the wind causes the plane to travel directly from A to B?

Give your answer correct to 2 decimal places.
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Question 8 (7 marks]

Find the area common to two circles which have their centres 15m apart.
One of the circles has an 8m radius and the other has a radius of 12m.
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Question.9  [4marks]
The population of a town grows according to the rule P =P (1.2)" where t is in years

(a Find the percentage increase in the population per vear. [1
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(b)  How long does it take for the population to triple? [
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Question 10 [4 marks]

Given that - r, = 4i - 5j and the position vector of C is 5i + 6j, find how far

and in what direction is A from O. SE =5i +6d
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Question 11 [4 marks]
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The velocities (in m/s), of three moving objects P, Q R are 3i + 4j,-1+7j and 9i - 2j

respectively.

~a) Find the velocity of P relative to Q.
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b) In what direction and with what speed is Q moving relative to R.
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Question 12 |6 marks]
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Given that f(x)=

1 Py
- find:
X+1
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a) f(—) in simplified form
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b) x such that f(x)= f(i)
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Question 13 [8 marks]

Given that f(x) = x-1, g(x)= i, find the largest possible domain for
X -
a) f(x) so that g[f(x)] is a function. 2
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¢) Using the restricted domain, state the rule, domain and range for each

composite function. @
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Question 14 [7 marks]

For the function f(x)= (x+4)?,
a) Explain why f(x) cannot have an inverse function for its natural domain. [2]
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b) Find the largest possible domain for f(x) consisting only of negative
T{ b numbers so that f(x) has an inverse. [1]
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¢) For the domain in (b), find the rule for the inverse of f(x). [2]
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d) For the domain in (b). find the domain and range for the inverse of f(x).
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