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Total marks - 54

Attempt Quesgtions 1 -7
ALL questions are of equal value

Answer each question on a SEPARATE sheet of paper

Question 1  (12marks) [BEGIN A NEW PAGE]

@ I f(x) = 5" and g(x) = —x, whaeisthe valueof f{g(9)) -~ g(7{9))?

®  y = f{(z) isalinear function with slope -;.

{ Find an expression for the inverse function of ¥ = f(x)

(i)  Hence findtheslopeof y = /~'(x)

2

&) Find I m dx

{&) Find the coordinates of the point thes divides the Interval AB, where A is
(=1, 3) and B is (2, B}, externally in the eatio of 3 : 2.

1 1
m2A = =, i f
3] If sm 5 what is the value o prayp—

7

(63 If 0 515 1, find the Cartesian equation of the curve whase paramelric
equationsare y = f° and x = 1



Question 2  (12marks) [BEGIN A NEW PAGE)

{a)

()

{c)

Consider the function y = Esin"-;-

') State the domain and range of y = f(x)

(w) Hence sketch the graph of y = f(x)

From the tog, C, of a vertical cliff, 200 m high, two shigs P and Q e cbperved
a 504 Jevel. A is the foot of the cliff er sea level. P is due south of A and the
angle of elevation of C from P is 45°. Qis S50"W of A and tbe angle of
elevation of C from Q is 60",

)] Draw & diagram showing this information.

(15} Find the distance P (to nearest metre},

Consider the curve whose equationis y a I 'tx,

() Find any vertical &syrnpioles.

(ii) Fid lim ¥y

LY 1

(xil} Show thal the ourve is an even function.

{iv) Hence (without using caleulus), sketch the curve, showing all tnain feanyes,



Question 2 (12 marks) [BEGIN A NEW PAGE])

()  Differentiste xcos™ x

()  Find fsin’xa‘.: using the result sin3x = 3sinx — 4sin’x

(c) A boat is attached by a rope 1o a jeity 2 m abore the bow of the boat.
The rope is being putied in af the rai= of 1 m s,
At what rate is the boat approaching the jetty whea 3 m of rpe still remains
to be pulled in?  (Answer comrect to 1 decima) place)

o) Express x* + x + 1 inthefom (x - A) + B where
A, B are constams.

. dx
o Hmm'[x:-l-.r-l-l



Question 4 (12 marks) {BEGIN A NEW PAGE]

() Theamves ' = 165 and y = 2x — 6 intersect at the points where
x=ladx =9

'y

e

Find the scute angie between the two curves al the point where x = 1

() Evahuate in exact form  cos105°

()  Solve -Enusx-sin.r=-g- for 0" S x € 3607



Question 5 (12marks) [BEGIN A NEW PAGE]

{a) A body is cooling in a room of constant temperature 15°C,
At time ¢t minutes its temperature, T, docreases accarding to the equation

N

ar ) .

— = —k(T - |5

o~ KT - 15)
where & is a positive constant

The initial ®emperature of the body is 75°C. and it cools to 55°C aft=r 10 migutes.
Wha i5 the tempexatare of the body after a firther § minutes?
(Answer coment to 1 decimal place)

@ @ Show that dwe relation v* = ~kx’ + ¢, where k and ¢ are constants,

is satisfied by the equation -:—r[g] = =kr

)  Apendulum, P, swings so that it oscillaies abour its c2otre of motica
accarding 1o the squation :—I‘"- = 'T’, where ¥ is the distance of
P from its centre of oscillation af any time 7 seconds.
Show that 7 = (4 ~ x*), giveathat its rmariznum: displacement
is 2 cm
Heace find the maximum speed of P.

f 4
7
(&) Evaluate J. siuxcmi.tdnsing Uom COSX
. 4
3



Question 6 (12 macks) [BEGIN A NEW PAGE]

L

(8  Writs down the value of °C; — *C,_,

|
|
\
(t)  Find the term independent of x in the expansion of (:’ + -"1)4It

X

(c) By considering the identity (1 + x)" = i(iﬂ] x', show that

$4() < we

(dy ~ Whatis the greatest coefficient in the expansico of (2 + 3x)° 7



Question 7 (12marks) (BEGIN A NEW PAGE]
(&) Giventhu y = sinx, end using the result cosx = sin(x + %),

it can be shown that :
dy
— = cosx
dx L,
(+3)
= sin| x + —
2
4y x
E—,—- = CDS[I + E)
m [(.'r + 1\ + -{]
' 2/ 2
=sm[.r+-z—x-
2 .
Simiiarly
&y f Ix )
—_— d —
o sm\x 2 )
Therefore
= r
2 . sin] x + ﬂ)
. i

Prove, by induction, that the generalisation given above,
ie. _:'?J' = sin(.:r + %). is correct for all positive integers n
when y = sinx L

®) A paricle is projected under gravity with speed wm 5™ and at an angle E, from
2point O on borizontal groumd. Tt strikes the gmound &t P, where OF = R
() Taking the x and y axes through 0, show thet the equation of the
2
rapectory is givenby y = x — g-ﬁ; 2
:

(ii) Hence, or otherwise, show that R = ‘L 2
£

@)  Abaliis fired from O with velocity 30m ' stanangk . 10 the
horizontal. Find the speed of the ball when it has travelled n4hurimmal
distance of |5 m from it seanting point. (Take g = 10ms?)
(Answer eomest to 1 docimal place) 3

End olé Paper
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