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General Instructions

. Reading time - 5 minutes .
e Working time - 2 hours .
. Write using black or blue pen .
. Board-approved calculators may be used
o A table of standard integrals is provided

at the back of this paper
. All necessary working should be shown

in every question

Extension 1 Mathematics, Trial Examination 2004.

Total marks - 84

Attempt Questions 1 -7

All questions are of equal value
Answer each question in a separate
booklet.
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Question 1 (12 marks, start a2 new answer booklet)

@ Find the acute angle between the lines 2x—3y+7=0 and y = —2-x +3.

Answer to the nearest minute.

Find the coordinates of the point X, which divides the line 45,

®)
where 4 is (3, 2) and B is (-3, 5), internally in the ratio 3: 2.

©

ABC is a triangle in which BC=4C. AD is produced to E.

@ Copy the diagram into your workbook.
(i) Give areason why LCDE = LABC

. (iii) Hence prove that DC bisects £BDE

The polynomial equation x* —2x+1=0 has aroot near x=0.5.

Marks

@ 5.
Using one application of Newton’s Method, with first approximation

x, =0.5, find a fore accurate approximation to this root.
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Question 2 (12 marks, start a new answer booklet)

2 . xdx .
® Find j , using the substitution u = x> +5.

VX' +53

® The equation 2x° +2x* +4x+1=0 has roots &, and y.

Find the value of

G  a+B+y

@ ofy

GG 111
a By

i) o’ +B2+y?

© Draw a neat sketch of y =2sin™ % .
3

State the domain and range of this function.
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Question 3 (12 marks, start a new answer booklet) Marks

@
y
P= 4y
P(Zt,tz)
0 x
M
y=—tx
P(Zt,tz) is a point on x* =4y . The tangent at the point P, and the line
y=—x intersect at the point M.
(i)  Show that the equation of the tangent at P is tx—y — £ =0 - 2
(i)  Find the coordinates of the point A, in terms of £. 2
(iti)  Find the equation of the locus of the point M as ¢ varies. 2
® Consider the function f{x)=e" —x
(i) Prove that the curve y = f(x) is concave up for all values of x. 2
(i)  Find the coordinates and nature of the stationary point on y = f(x). 2
~ (i) Hence, explain why the results of parts (i) and (if) prove that ¢* 2 x-+1 for 2

all values of x.
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Question 4

@ O
(i)
(iii)
(V)

)
()
Question 5
(@
®
@i
®
©
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(12 marks, start a new answer booklet) Marks
Make 2 neat sketch of the parabola y = 7(x), where 1
Flx)=x*=2x-15= (x+3)(x—5).
State the largest positive domain for which f(x) has an inverse function. 1
Sketch the inverse function for the domain you gave in part (ii). 2
Show that the equation of the inverse function is 77 (x)=1++/x+16 . 1
Prove, by Mathematical Induction, that

n 4
54+8+11+...+(2n+3) = E‘(8+2n)
for all positive integers ».
Find, using a standard integral j & 3

’ oV 4—x 2
Answer in terms of 7t .
(12 marks, start a new answer booklet) Marks
Consider the polynomial P(x)=2x" +3x* —5x—6
Prove, without long division, that (x +1) is a factor of P(x). 2
By cariying out a long division, or otherwise, completely factorise P(x). 3
i
Find [sin? 2xdx 4
0
L 2x
Solve the inequality ——=<5 3
x=3
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Question 6

@
@
(D
(iii)
®
©
®
@)
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(12 marks, start a new answer booklet)

A particle is moving on the number line in Simple Harmonic Motion,
according to the equation ¥ =—9x.

State the period of motion.

The particle is initially at the origin with velocity 10m/s. Find the
amplitude of the motion, and hence write down the equation for v (where
v is velocity), in terms of x.

Write down, in terms of a trigonometric function, the equation of motion
for x in terms of time, #. :

Solve, using any appropriate method, the equation 2sinx—3cosx=3,
on the interval 0<x <21 .

The water in a swimming pool in Siberia is cooling according to Newton’s
Law of Cooling, % = k(T ~ B), where Tis the temperature of the water,
and B is the constant temperature of the surrounding ground and air.

The temperature of the ground and air surrounding the pool remains a
constant ~10°C.

The pool initially has a temperature of 18°C.
Ice will start to form in the pool when the temperature reaches 0°C.

After 24 hours the pool is found fo have a temperature of 14°C. Find the
equation for temperature in the form 7= B + Ae® , where 4 and k are also
numerical constants.

After how many hours will ice start to forrh? Calculate your answer to one
decimal place.

Marks
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Question 7 (12 marks, start a new answer booklet) Marks
(@
7m
‘ 10m
hm
DIAGRAM NOT TO SCALE
(a) A water tower, made in the shape of an inverted cone of height 10 metres
and radius 7m, is filled to a depth of & metres. The top-surface of the water
inside it is a circle of radius  mefres.
. 7h . 2
~ (i) Showthat r= 30 and hence find an expression for the area of the top-
surface of the water in terms of the depth, 4.
(i)  The water is let out of the tank so that the depth is reducing by 0.1m/hout. 2
Find the rate at which the area of the top-surface of the water is changing
at the moment when the depth is 4 metres.
Extension 1 Mathematics, Trial Examination 2004. Page 7of 8

®)

A particle is projected from
angle of projection of 40° elevation from the horizontal

(i)  Ifacceleration due to gravity is 10m/s?
horizontal equations of motion are y = (100sin 40°)t ~5¢% 430
x=(100cos 40°) respectively. ’

2 30m cliff with a velocity of 100m/s, and an

» brove that the vertica] and

and

ALl initi L.
mitial velocities must be properly justified, and all working shown

(i)  Find the horizontal range of the particle.

(il)  Find the Cartesi i
I 1an Equation of motion i )
I terms of y, x and tan 40° on i exact form,

END OF EXAMINATION
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