CRANBROOK SCHOOL

Year 12 MATHEMATICS - 2 Unit/3 Unit Common_Trial
Term 3 1999 Time:3 h /SKB,HRK,MJB,GJB,KMR,WMF.

All questions are of equal value.
All necessary working should be shown in every question.
Full marks may not be awarded if work is careless or badly arranged.

Approved silent calculators may be used.
Submit your work in six bundles .
Q1-3: 8 pagebooklet

Q4-6: 8 page booklet
Q7;Q8;Q9; Q10.: each a 4 page booklet.

‘LJse an 8 page booklet for Questions 1 - 3]
1. (a) What is the value of 7? correct to 2 significant figures ? [2 marks]

(b)  Simplify (10 -2y)— (8y—4) ‘ [2 marks]

(c) A six-sided die is thrown twice. What is the probability that the same face is

uppermost each time ? [2 marks]
(d) Find the exact value of 225°n radians ? [1 mark]
(e) Find the primitive of sin3x . [2 marks]
® If 3" =% find the value of x . [1 mark]
(g2 A Holden's value depreciates by 15 % p.a.

If it was worth $10 000 in 1998 what will it be worth in 2000 ? [2 marks]

2. (a) Differentiate the following functions with respect to x simplifying your answers
where applicable :

i  y=@Gx*-1y (i)  y=sin®5x ({f‘% [6 marks]

—

(b)  Find j tan®x dx [2 marks]

(c) Evaluate 01 e? dx [2 marks]
10x2 -1

d Find —_—dx 2 marks] -

@ n J. 10x3 -3x [ ]




On the diagram shown below the lines m and n meet at the point C.
The co-ordinates of C are (0, 3).
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(b)
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If the gradient of line m is i—’- what is the equation of line m ?

If line m is perpendicular to line n what is the equation of line n ?
What are the co-ordinates of A ?

What are the co-ordinates of B?

What is the area of triangle ABC ?

Find the perpendicular distance from A to line n .

Write down a pair of inequalities which define the region between lines m and n
which also includes the origin.

[Use a new 8 page booklet for Questions 4 - 6]

4.

(@

(b)

©)

(d)

If a and B are the roots of the equation 5x*-7x+4=0,
find the value of : o’ +pf?

The gradient of a curve is given by %xx =5x-4.
Find the equation of the curve if it passes through (-2, 5).

The parabola S has equation 4x*=y+2 .
1) What are the co-ordinates of the vertex of S ?

(>i1) What are the co-ordinates of the focus of S ?

[2 marks]

[2 marks]
[1 mark]
[1 mark]
[2 marks]
[2 marks]

[2 marks]

[3 marks]

[2 marks]

[1 mark]
[2 marks]

Find the equation of the tangent to the curve y =log, 2x at the point where x =3 .

Write this equation in general form.

-2.

[4 marks]




If the area under the curve y =x?>-9 from x=1 to x =23 is rotated about

5. (a)
the y-axis, calculate the volume of the solid of revolution formed. [3 marks]
(b) @) Find an expression in terms of a, r, and n, for the difference between the
Limiting Sum and the sum to n terms of a G. P. [2 marks]
(i)  Hence or otherwise find the difference between the limiting sum and the
. 21 3
sum of the first five terms of the sequence ? > 3 [3 marks]
(©) Use Simpson's Rule with five function values to find an approximate value for 7t
using the formula below. (Give your answer correct to 5 significant figures.)
1 odx
n-40x2+1 [4 marks]
6. (a)  Solve log,(x*- x)=log,2 +log,(3x +4) [2 marks)
(b) A canis to be made in the form of a cylinder of volume 512 ¢, The can is to
Y have no top and the radius, r, of the base is restricted to 2 < r < 8.
@) If S represents the area of metal required to make the cylinder, show that
024
S=nr*+ ! ‘ [3 marks)
r
(i) The formula in (i) has one turning point in the given Domain. Find the
coordinates of this turning point. [3 marks]
(iii)  Sketch the graph of the area, S, against the radius, r, in the given Domain,
showing clearly the turning point and the end points. [3 marks]
(iv)  Find the value of r for which the area of metal is greatest. [1 mark]
[Use a new 4 page booklet for Question 7]
7. (a)  Inthe diagram ABD is a sector of B
, a circle of a circle, centre A.
= x
AB = AD = 12cm 12
BAC = 60°, ABC = 90 60°
BC=xcm A 12 D C
() Copy the diagram into your examination book and then calculate the
exact value of x. [2 marks]
(i) Convert angle A to radian measure and hence calculate the shaded area.  [4 marks]
(b) If f(x)=ax®+bx+c and a> 0, show that the minimum value of the
— B2
function is fﬂ__ﬁ__ [3 marks]
4a 3
(c) For what values of k are the roots of (k +1)x — 4kx + 3k = O real and differenti? [3 marks]




[Use a new 4 page booklet for Question 8]

8. (a) Two straight roads AB and AC are inclined to each other at 62°35’. Two bike riders
start simultaneously from A and travel along the roads at 15 km/h and 25 km/h
respectively.

How long is it before they are 90 km apart?

(Give your answer correct to the nearest minute.) [5 marks]

(b) Show that the curve y = ¢ has one maximum turning point and two points of
inflexion. Find the co-ordinates of these points and sketch the curve. [7 marks]

[Use a new 4 page booklet for Question 9]

9. (a) As shown in the diagram below, y=2x+3 isa tangent to the curve
y=x"+3x*+2x—-1 atthe point (-2,-1) and cuts the curve again at (1, 5).

Find the area enclosed by these two curves.

y 4 |
w

y =x3+3x2 +2x-1

[4 marks]

(b) In the diagram below,
LR || AM, BM:MC=10:9 and BL:LA=3:2.

A

B
R M ¢

@) Prove that A BLR is similar to A BAM. [2 marks]

(if)  What is the ratio of BR : RM. State the geometric fact(s) used. [2 marks]
[4 marks]

(i)  Stating all geometric facts used, find the ratio of MP : RL.

=
T,

-l -




[Use a new 4 page booklet for Question 10]

10.

(a)

(b)

A crab fisherman nets 25 crabs of which 5 are female which, at this time of year,
should be returned to the water. His mate takes 15 crabs, 4 of them female, and

both bring their catches ashore in hessian sacks. The fishing inspector is awaiting
them, tosses a coin to decide whose catch he will examine, and then randomly pulls

a crab out of the sack. If it is a female he will fine the fisherman and also take one
crab out of the other’s sack to check it as well. By considering the possible outcomes,

or otherwise,

(i) What is the probability that neither of the fishermen is fined?

(i1) What is the probability that both of the fishermen are fined? [6 marks]

A couple takes a mortgage of $150 000 to buy a house.

The loan is to be repaid in equal weekly instaliments over a 15 year period at an
annual rate of interest of 6-:24%.

Using 1 year = 52 weeks, it is calculated that the weekly repayments would be $296-25 over
the 15 year period. However the couple decides to pay weekly installments of $320.

@) How long will it take them to repay the loan?

(ii)  How much will they save compared with the 15 year period? [6 marks]
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