Meriden School

Year 11
Extension 1 Mathematics (Additional Paper)

Yearly Examinations
August, 2004

Total Marks: 84
Time Allowed: 2 hours

Instructions:

e Attempt ALL questions

e ALL questions are of equal value

* All necessary working should be shown in every question.
Marks may be deducted for careless or badly arranged work.

* Board-approved calculators may be used

e Answer each question on a NEW PAGE

* Hand up in THREE (3) separate bundles stapled together
e SECTION A — Questions 1, 2 and 3 /
e SECTION B - Questions 4, 5 and 6
e SECTION C — Questions 7 and 8 )
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Outcomes Assessed:

PRELIMINARY

A student: -
P1 - demonstrates confidence in using mathematics to obtain realistic solutions to

P2

P3

P4

PS

P6

P7

P8

PE1

PE2

PE3

PES

problems
provides reasoning to support conclusions which are appropriate to the context

performs routine arithmetic and algebraic manipulation involving surds,
simple rational expressions and trigonometric identities

chooses and applies appropriate arithmetic, algebraic, graphical, and
trigonometric and geometric techniques

understands the concept of a function and the relationship between a function
and its graph
relates the derivative of the function to the slope of its derivative

determines the derivative of a function through routine application of the rules
of differentiation

understands and uses the language and notation of calculus
appreciates the role of mathematics in the solution of practical problems
uses multi-step deductive reasoning in a variety of contexts
solves problems involving inequalities, polynomials and circle geometry

determines derivatives which require the application of more than one rule of
differentiation

PE6 - makes comprehensive use of mathematical language, diagrams and notation

for communicating in a wide context
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NUMBER OF MARKS
SECTION A (36 marks):

START A NEW PAGE
Question 1 (12 marks):

(@)  Find the (natural) domain for:

@) y=+2x+6
2
. 1
@ y=————
x“+2x-8
2
(b)  Solve: ]x+3|+lx—1|23
3
© (@)  Show that == ; can be written in the form of 1 + , where Cis
x - X —
a constant.
1
. x+3 e . .
(i)  Sketch the curvey = , clearly indicating any intercepts or
x —_—
asymptotes.
3
(d Sketch the graph of y = tanx for 0% < x <180° showing all essential
features.
1
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START A NEW PAGE
Question 2 (12 marks):

(@)  Find the derivative of:

0  y=4x*+3x2 -7

1
. 16x% +1
(@) r= 3x - 4
2
(i) y=7v2x*
2
(b)  Show for f(x)=(4x —5)%y/x* +1 that
2(4x —5)(8x% - 5%3 + 4
() 2= )
x +1
3

(c) Find the coordinates of the point that divides the interval AB externally in the
ratio of 1:3 where A(1, 2) and B(-1, 3).

2
(d) The equation of the tangent to the curve y = f(x) at (b, f{B)) is y= f(b).
y
y=f%
b
0 I x
e )
) Copy the diagram onto your page.
(i)  Draw and label the equation of the normal to the curve at this point
(b, f1b)).
2
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START A NEW PAGE

Question 3 (12 marks):
(@ 6] Expand: cos (A + B).
1
(i)  Write an expression for cos 24 in terms of sin> 4.
1
(i) Show that cos 34 = 4cos> A —3cosA.
2
b) (i)  Write x> + 4x + y%> —8y — 5 =0 in the form of
Yy
(x+a:)2 +(y+b)2 =72 where a, b and r are constants.
2
(i)  Sketch x% +4x + y2 — 8y — 5 = 0 clearly indicating the domain and

range of the graph.
2

(c) AB is a hill of height / metres. From the points C and D in the same plane as
the base of the hill, the angles of elevation of the top of the hill are 12° and
8 respectively. From the base of the tower, the bearings of the points C and D

are 229° T and 1877 respectively. Find the height of the tower, if C is 400m
from D (answer in metres correct to 3 significant figures).

A
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SECTION B (36 marks):

START A NEW PAGE
Question 4 (12 marks):

@

(b)

©

Given that ¢ = tan—g— , show the exact value for tan67° 30 is 1 + V2.

@

(ii)

&

(i)

4
Divide P(x) = x* + 2x = 3x2 + 7x = 9 by O(x)= x — 2 and write
in the form of P(x) = A(x)Q(x) + R(x), where A(x)and R(x)
are polynomials.

Show that P(2) = R(x), where R(x)was found in part (i).
1

Factorise — x> +12x2 —17x — 90 into three linear factors of the form
(a —x)(x — b)(x — ¢) where a, b and c are constants.

2
Sketch the curve y = x> +12x% —17x - 90 showing all essential
features.

2
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START A NEW PAGE

Question S (12 marks):
0 0. 1
(a Solve for —180~ <6 <180":sin 20 = —.
) 7
3
(b) Find the equation of the tangent to the curve y = x> +2x%2 — 4x — 6 at the
point where x = 1 (answer in gradient-intercept form).
3
(©) Find the angle between the tangents to the curves y = x% +4x -3 and
y= x%2 = 4x + 5 atthe point of intersection (answer to the nearest minute).
4
(d)  Using the graph below, or otherwise, solve ¢ <2:
x
y
=0
=2 \ .
>X
Q
2
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SECTION C (24 marks):
START A NEW PAGE
Question 6 (12 marks):

(@ A, B and C lie on the circumference of a circle of centre 0. £ AOC = 60°.
Find x and give reasons for your answer:

B
A
C
3
(b)
C
A/ r|l E B
D

Two circles of equal radius and with centres 4 and B respectively touch each
other externally at E. BC and BD are tangents from B to the circle with centre

A.
@) Copy the diagram onto your page.

(i)  Show that BCAD is a cyclic quadrilateral.
2

(iii)  Show that E is the centre of the circle, which passes through B, C, 4,

and D.
2

(iv) Provethat LCBA = ZDBA .
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>

— e e e e e e e e e G e e e — s

Consider the graph above and clearly evaluate:

) ywhenx - 37.

(i) ywhenx — 3.

(iii) ywhenx — 0.
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START A NEW PAGE
Question 7 (12 marks):

(a) It is known that the polynomial P(x)= x> + x% — 8x — 12 has a double root.

()  Solve for P(x) = 0.

(i)  Show that for the double root, P(x) = P’(x) = 0.
’ 2

(b)  Consider the polynomial P(x) = x> + ax* —14x% + bx — 6 with a triple root
at x= -1. Find the values for a and b. (

3
(c)  Solve 4sinb + 3cos0 =1 for 0° < 0 < 360° (answer to the nearest minute).

3
(d)  Find the general solution for tan 0 = —1.

2

End of Examination
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