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Marks

Question 1 (15 marks)
(a) Solve the inequality: 2
x(x - 2) >3
b @ Fully factorise f(x)=x* +3x° + 2x> 1
(i)  Sketch the polynomial y = f (x) showing clearly any x and y intercepts. 2

(You do not have to find the co-ordinates of the turning points.)

(iii)  On a new set of axes, sketch the curve y = f(x —2). 1

() A polynomial is given by P(x)=x> + Ax> + Bx —-12. 3

When P(x) is divided by (x + 5) the remainder is —2 and (x —3) isa
factor of P(x).

Find the values of A and B. .
(d @) Write the expansion for sin(f + ¢). 1
(ii) If tan@ = % and 0° < @ <90°, find the exact value of sin(6' + 45°) 2

Give your answer in simplest surd form.

e @ Differentiate y = . 1
x+ta
. . . 1 .
(i)  Find the value(s) of a if y =——— has a gradient of —1 when x =3. 2
xX+a
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Marks
Question 2 (14 marks)
(a) (i) Find the points of intersection of the hyperbola y = 3 and the 2
X
line y=2x-5.
(i) - Sketch the graphs of y = 3 and y =2x —5 on the same set of axes, 2
x
showing all important features and points of intersection.
(iii)  Let the point where the curves intersect in Quadrant 1 be the point P. 2
Find the gradient of the line and the hyperbola at point P.
(iv)  Hence, find the acute angle between the line and the hyperbola at the 2
point P. (Answer correct to the nearest minute.)
(v)  Using your graph, or otherwise, find the values of x for which 2
2x -5 < 3
x
(b) M
D
A
In the diagram, AM, AN, BN and DM are straight lines and ZAMD = ZANB .
(i) By considering AAMD and AANB or otherwise, explain 2
why ZABC = LADC .
(ii) Hence prove that AC is a diameter. 2
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Marks
Question 3 (15marks)
(&) (i) Express cosé + /3sin@ in the form Rcos(@ — ) where R >0 and 2
0°<a<90°.
(i) Hence, find the general solutions of cos® + V3sinf=1. 2
2
(b)  Consider the curve y = X *6 .
x+2
2
o . . R
1) Use long division to write X +6 in the form O(x)+ (x) , 2
2 x+2
where O(x) is the quotient and R(x) is the remainder.
. x*+6
(i)  Explain why y = x — 2 is an oblique asymptote of the graph y = 5 1
X+
(iii)  State any vertical asymptotes. 1
x% +
(iv)  Sketch the curve y = showing any important features. 2
x+
(You do not have to find the co-ordinates of any turning points.)
Question 3 continues on the next page
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Marks
Question 3 (continued)

(c)  TA and TB are two tangents drawn to a circle from an external point T.
A and B are the points of contact of the tangents with the circle.

Draw a clear diagram on your answer page.

(1) Prove that TA=TB. 3
(i) AC is an external tangent to two circles that touch at B. The internal 2
tangent at B meets AC at T.
A
T
C
B

Use part (i) to show T is the centre of the circle passing through A, B and C
and hence find the size of ZABC .
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Question 4 (16 marks)
. N 0
(a) By making the substitution ¢ = tanE , prove that 2
1+sin@ — cos@ o
= tan—
1+ sin@ + cos@ 2
(b) E
, h
D 1 50 [—
F
No# h
B C
300 30

A

The diagram above shows two vertical towers BD and CE of heights /# and 24
respectively on a horizontal plane ABC.

Point A is due south of point B and the angles of elevation of the tops of the towers
from A are both 30°. The angle of elevation from D to E is 15°.

(i)  Show that AB =+/3h. 1
(i)  Write down expressions for the lengths of AC and BC. 2
(iii)  Hence, find the bearing of the taller tower CE from point A, correct 2

to the nearest degree.

Question 4 continues on the next page
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Marks
Question 4 (continued)

(©)
A Q@ B 1 C

The diagram shows a straight line segment AC divided by B in the golden
ratio ¢ : 1.
A divides CB externally in the same ratio that B divides AC internally.

() Show that the golden number ¢, satisfies the equation 1

¢’ ~p-1=0

(ii)  Hence find the exact value of ¢. 1

Question 4 continues on the next page
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Marks
Question 4 (continued)

(d) Q

PQR is an isosceles triangle with ZQPR = ZQRP =72°.
PQ=xand PR=1.
The angle bisector of ZQRP meets QP at S.

(1) Show that PR =SR =S80 =1. 2
(i) Show that APQR ||| APRS . 1
(iii) Hence show that x is the golden number ¢ (from part (c)). 2

J5+1
.

(iv) By using the sine rule in APQR show that cos36° =

End of paper
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MATHEMATICS EXT. 1
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(SOLLTIONS)
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() PLc): 3+ Azt Bx-12

P(-5)=-2 >
-5+15A-SB-12=-2
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P(-5)z -2
25A-9B = 135
5A-&=21 ()
P(S) =0 -——) 83 e factor Theorem,
2*r+aA+ 3B8-12 =0 P(3)=0
AA+32B = -1S & )
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Question 2L
(a)‘ ) Tov pts of int. solwe simmolt
=
23 T Axt-Sx

x-S -3 =0

2x*=6x+>x-2 = O
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Question 3

(a) © cose+ﬁsine Reos(&-o0)
= ReosQosee + RsinB sinot
ﬂcosu = | ®
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/
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;i) TA=TB =TC (using, porti)
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Quuestion Y
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i) Similarly AC = I3 %2
| AC = 28w /]
In ADEF
tan3S° = DF

-
DF =thhtanads®
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(d) ) LQPR=F2° (given) (@
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