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Question 1

2
+X

1
v (2) 4 Differentiate N

A polynomial P(x) is given by P(x) =x’ +ax+b for some real numbers a and b. (x-2)

. ®)
is a factor of P(x), and when P(x) is divided by x the temainder is 2, Find the values of @ and 5.
(c) The equation x* —6x” +4x+2 =0 has three real roots a, # and .
6] Write down the values of o + B+y, aff + By + ya and afy.
(i) Hence find the value of (- 2)(8-2)(y -2).
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In the diagram the two circles intersect at A and B. P is a point on one circle. )
The lines PA produced and PB produced meet the other circle at C and D respectively.

MNP is the tangent to the first circle at P.
i) Copy the diagram.
(ii) Give a reason why ZMPA = /PBA.

(itl)  Hence show that CD //MN.
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Question 2

(&) TA and 7B are tangents to a circle such that ZATB =70, /
The parallel from A to 7B meets the circle at C.

A X T
3 70°,
B
C

(i) Find the value of ZACB. Give reasons. <+’ 2
@) Find the value of ZABC. Give reasons 2

|
(b) Sketch the graph of the function f(x)= l——l- 2

x
© @  Showthai S%2% 0y * 2

sin2x
@ Hence find the exact value of cot15". - . 1
@
1

@) The acute angle between the lines y =3x and y =8x is 6. Show that tané = 3 1
(ii) The acute angle between the lines y = mx and y =3x is also 8. Find the value of the real 2

number m, where m < 3.

Question 3

(@) (—7,5) and B(3,1) are two points. Find the coordinates of the point P which divides the interval AB

gx\tga\llz}n the ratio 3:1.

@ Find the coordinates of the points on the curve y = x/2-x* where the tangents to the curve are
parallel fo the xaxis. E

> (c) @) ’ Express 3cosx —4sinxin the form Rcos(x +a) for some R >0and 0° <« <90°, giving
the value of ¢ correct to the nearest minute.
(i) Hence solve the equation 3cosx —4sinx =5 for 0° = x = 360, giving the answer correct to the

nearest minute. -
N : - 15 2
@ P(a,b) is a point on the curve y = gx -x.
@) Find the gradient of the normal to the curve at P.

(i) If the normal at P is parallel to the line y = x, find the coordinates of P.

Question 4

x—2>0. ,

A(a) Solve the inequality

+(b) A(a,b) and B(c,d) are two points. P(x, ) is a variable point which moves so that ZAPB =90,
Show that the locus of P has equation (x-a)(x-c)+(y-b)(y-d)=0.

. . . x
(c) (i) « Express sinx and cosx in terms of £ = tanE.

(i) Xx-Hence solve the equation cosx +sinx = ~1 for 0° < x = 360".
@ A parabola has equation 4y = x* + 4x + 8.

@) Find its focal length.

(ii) Find the coordinates of the vertex.

(i)  State the equation of the axis of symmetry.’

(iv) Draw a neat sketch of the graph of the parabola
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Question 5
Show that the line y = mx - m?is tangent to the parabola x? = 4y for all real m. o
S
®) ABC is an acute angle angled triangle. %ﬁi’ z _% X «
® Show that tan{4 + B) = —tanC. . dy =
(4+B) Jx y
(ii) Hence show that tan A + tanB + tan C = tan A.tan B.tan C. m = /'5 . l
u= B5x "G*
4= -
© Solx,re the equation [x~2[>[x. v/ . $ Yo e j: 2
(d)  Consider the equation x* - 3x% + 2x + p=0 X T 2xt2Y el
w (-2 (x-1) €4y =
Given that the sum of two roots is 3, find the value of p- v é.} - g

) @) Sketch the graph of x(x -1)’ (x+2)° ¥

(i)  Hence or otherwise, solve the inequation x(x-1)° (x+ 2)2 =0.

Question 6

N/
1+h ! by first rationalising the numerator, £

(@) Find the value of gnol

(c)  Solve the equation 2cos’ 6 -sid =0, 0" < & <360

(d) The diagram shows a veriical tower AT of height hmetres stands with its base A on horizontal ground.

B is a point on the ground due west of A »and C is a point on the ground 150m from B and has 2 true
bearing of 205° from A.

From B and C the angle of elevation of the top T of the tower are 28 and 36’ respectively.

@) Show that the height % of the tower can be expressed as

150

h=
Vian®54 + tan’ 62" - 2tan 54 (an 62 cosgs:

(ii) Hence, find the height of the tower, correct to the nearest minute.
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