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¢ Working time allowed — 70 minutes

o Write using black or blue pen

e Approved calculators may be used

e All necessary working should be shown
o Start each question on a new page

e Attempt all questions
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\ Question 1 Question 2 J Question 3 \ Question 4 \ Question 5 TOTAL

\ /10 /10J /10 \ /10 } /10 /50




Question 1 (10 marks)

1 1 . .
a) Express —5 + = asa single fraction

ey

b)  Solve—>

x—1 6

c) i) Sketch y = cosx® for —180 < x < 180
i) Sketch y = é on the same axes as above
1i1) Hence, solve cosx® > % for —180° < x < 180°

d) Given A(-4, -6) and B (6, -1) find the coordinates of P (x,y) such that P

divides the interval AB externally in the ratio 3:2

Question2 (10 marks) (Start a new page)
a) 1) Write an expansion for sin(4 + B)
ii) By using part i) find the exact value of sin75°

b) Differentiate f(x) = 1 — 2x? by the method of first principles

( Question 2 continues Over )



Two yachts 4 and B subtend an angle 60° at the base C of a cliff. From yacht A the angle of

elevation of the point P, 100 metres vertically above C, is 20°. Yacht B is 600 metres from C.
1) Calculate the length AC in exact form.

i1) Calculate the distance between the two yachts. (to nearest metre).

d) The line y = mx makes an angle of 45° with the line y = 2x — 3, Find the two

possible values for m.

Question 3 (10 marks) (Start a new page)

a) Differentiate the following

_2x

1) Y=
i) y=(3-2x2)

2

X
oy =g
+2
b)  Show thatf; (xVx+1) = 23\/%?

. .. l+sinx—cosx . . x
c Simplify —————— as far as possible in terms of t, where t = -
) pily 1+sinx+cosx P ’ tan 2

(V8]



Question 4 (10 marks) (Start a new page)

1-cos52A

a) Prove
1+cos24

= tan®4
b) Solve
1) sin28 = cosf for 0° < 0 < 360°
ii) cos%6 — sin®6 = 0.1 for 0° < 6 < 180°

(8 correct to the nearest minute)

c) i) Write 2cosx + 3sinx in the form Rsin(x+x) where « is acute and
to the nearest minute: y R>0.
ii) Hence, solve 2cosx + 3sinx = 1 for 0° < x < 360°

Question 5 (10 marks) (Start a new page)
a) Given f(n) = 2™ and g(n) = 3", prove that

3If(n+1)+2g{n+1)
6

=f() + g

b) i) Find the equation of the tangent to the semicircle y = V25 — x2  atthe

point P (3, 4)
i1) Another tangent to the semicircle above at Q (0,5),rneets the tangent at P,

in the point R. Find the coordinates of R.

(Question S continues over)

(S



A ramp, ABC rises at an angle of § degrees. AB is d metres and, at C there is a building of height h

metres. The angles of elevation of D from A and B are (6+) and (6 + ) respectively.

i) Find an expression for DB

dsinx.sin i

- Hence rovethat h= ——"2"F
i) P sin(f -x)cos8

1ii)  Deduce that, if # = 15° &= 45° and ff = 60° then h = d\/6 2
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