Question 1. Marks

(a) Sketch y=2-e"", showing all essential detail. 2
) 3x
(b) Evaluate Lim| — . 2
x=0{ sin Sx
(c) Find the acute angle formed between the two lines: y =2 and y = xV3-2. 2
(d) Solve 2cos@++/3=0 for 0<0<2x. 2
(e) Express 2sinx+cosx in the form 2

Rsin(x+«a), where R>0 and 0 <« <§.

() Find the number of ways in which the letters of the word EPSILON can be
(1) arranged in a circle. 1

(i1) arranged in a row so that the three vowels are all next to each other. 2

(2) (1) Show that x —2 is a factor of the polynomial expression: x* —3x> +4. 1

(i1) Hence express x° —3x” +4 as a product of three linear factors. 1
Question 2. [START A NEW PAGE]
(a) Show that tan2x +tanx = & 2
COS2XCOS X

(b) Find @ in the following:

dx
(i) y= sec(x3) 1
(11) y=10x—-xInx. 2
C Given that cos75° = M and using the double angle results, 2
4

0
. 1
or otherwise, find the exact value of 005[37— ]
2

Question 2 continued over the page
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Question 2 continued:

(©)

(d)

ABCDE is a pentagon inscribed in a circle, where 4B = AE, BE meets AC
and AD at P and Q respectively.

Not to scale

Given LACE =6 and ZDAE = «,

(1) Copy the diagram onto your writing paper and
show that £ AEB = 6, give reasons.

(i1) Hence, or otherwise show that CPQOD is a cyclic quadrilateral.

The diagram shows 9 points lying in the plane, 5 of which lie on the line /.
The remaining 4 points do not lie on line / and no other set of 3 points
is collinear.

M * . Line /

(1) How many sets of 3 points can be chosen from the 5 points lying on /?

(i)  How many distinct triangles can be formed using any three of the
9 points as vertices?
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Question 3. [START A NEW PAGE] Marks

(a) Point P(4p,2p°) lies on the parabola shown. The normal at P intersects
the parabola at the point O(4¢,2¢°).

y
Not to scale
4q,2q°
.20 P(4p,2p*)

0 7 *
(1) Show that the Cartesian equation for this parabola is x> = 8y. 1
(i1) Show that the equation of the normal at P is given by: 3

x+py=2p° +4p.
(ii1)  Hence, or otherwise, show that p+¢ = —E, where p #0. 2
p

(iv)  Find the coordinates of the midpoint M of chord PQ. 1
(v)  Hence find the locus of M as points P and Q move on the parabola. 3

(b) A river has level parallel riverbanks OC and 4B of width w metres.
OF is a vertical flagpole of height & metres which stands with its base O
on the edge of riverbank OC. Positions 4 and B are two points on the other
riverbank such that 4B = 7 metres and £ AOB = 60°.
The angle of elevation to the top of the flagpole from 4 and B are 60° and 30"
respectively, as shown below.

(1) Show that the height of the flagpole is V21 metres. 3

(i1)) By finding the area of A AOB, or otherwise, find the width of the river. 2
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Question 4. [START A NEW PAGE] Marks

(a) For what value(s) of k istheline y=12x+k atangentto y=ux". 3

(b) Given the triangles ABC and POR where £/ BAC = ZRPQ =6 and 6 > 90°.

B
0

7 cm 10 cm 30 cm Not to scale

4 0
C P 21cm

Copy the diagrams onto your writing paper and using the Sine rule, 3
prove that A ABC ||| A PRQ.

() A cam for a motor is made with a cross-section as shown below.

Not to scale

The cam’s cross-section consists of a semi-circle OCB and the sector of a circle OAB of
centre O with a radius of x cm and with an included angle BOA4 = 6.

(1) Determine the formula for the perimeter P cm of the cam OABC, 2
in terms of x and 6.
(i1) Given that the area of the cross-section of the cam is 1 cm?”, show that 2
2 8
x° = .
T+46
(ii1))  Hence, or otherwise, show that the perimeter P is given by: 1
p_(mr2+ 20072

N +46

(iv)  Determine the value of @ for least perimeter of the cam, 4
(answer correct to the nearest minute).
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