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Question 1

a) x+2y+2»\/x~y=1§+\f2—0 find x and y. (3)
b Solve i-F<1 (3)
I+x
c} Shade the region on the number plane where y <log, x and y <1—x*
hold simultaneously. (2)

d) If the line y = mx =+ b is L unit from the origin, prove that

b =m? +1. 2
€) Given A (-7,2 yand B (5, &), find the coordinates of Q such that
AQ:QB=-4:3. (2)

Question 2 ( start a new page)

a) Find the gradients of the lines that make an angle of 45° with the line

2x=3y+6=0. (3)
a X
b) Find jcos” —dx 3
) foos™ 3)
) 1) Express tan 24 in terms of tan 4 (1)
.. a1 a1 o3
il) Hencelet A =tan™ — to prove that 2tan™ - =tan :1— (2)
3 3
d) i} State the domain and range of y = sin ™' (sin x) (2)
i1) Draw a neat sketch of y = sin™ (sin x) (1)
Question 3 (start a new page)
a) Differentiate 1) cos™ (x7) 6
iiye' log, 2x 2



b)

i) Findaand b suchthat x* +4x+5={x+a)" +b {1

ii} Hence evaluate f—-—d—¥~———-—~ (2}
x"+4x+5 A
wd
y= (- N-2
\ ”

{a%—z}

The graph of y ={x~1)° -2 is shown above.

For the part of the curve where x > 1, an inverse function f7'(x) exists.

i) Find y= f ' (x) and state its range and domaisn. (3)
it) Sketch y = f(x) and v = f~'(x) on the sames axes. Indicate any point{s) of

intersection but do not find the coordinates. (O

iiyFind £ [F(p)] if p <1 )

Question 4 (start a new page)

a)

o)

iy Express cosx—~/3sin x in the form R cos(x+a),if R>0 and O<u <§ (3)

i

ii)Hence find the general solution to cosx—+/3sinx =2 (2)

A particle moving in a straight line x centimetres from the origin 0, after 7 minutes
has its displacement given by x(¢) =3 —35cos 2t
i) Show that acceleration is given by ¢ =~4{x~3) {2)

i1} Find the period of its motion (1)



A B.C are 3 points on a circle centre O.

The tangent at A meets CB produced at T.
X is the midpoint of BC,

1)
i)

iii)

Copy the diagram onto your answer sheets
Prove that AOXT is a cyclic guadrilateral without adding any constructions to the
diagram. (3

Hence state why JAOT = ZAXT (H

Question 5 { start a new page)

2)

b)

. LE d 1 2
i) Prove x =—(—v") 1
rn ( 5 ey
i1} The acceleration of a particle x metres from the origin O, at time 7 seconds is
. ae | . . :
given by x=— Ee . If the velocity vis 1 m/s when x = 0, find 1ts

velocity when x = 4, (3)

Use the substitution 1 = cos x or otherwise to evaluate {4)

jsinx cos® x dx

ws
/3

The point P (2ap,ap”) lies on the parabola x° = 4ay. The tangent at P meets the

axis of the parabola at R and S is the focus.

Prove that RS = SP. (4



Question 6 {start a new page)

a) Prove by mathematical induction that cos{x+nz)=(-1}" cosx forall
integers n =1 (4
b} The rate of growth of the number of bacteria in a colony is proportional to the excess

of the colonys population over 3000 and is given by if—? = k(N — 35000}
i) Show that & = 5000+ 4e” is asolution to this differential equation (1)

i1} If the initial population is 15,000 and reaches 20,000 after 2 days, find the

values of A and k. (2)
111} Hence, calculate the expected population after 7 days. (H
) A boat is being winched towards a wharf by a rope attached to its bow, B. The winch,

W is 3 metres above B. The rope (r} is wound at the rate of 12 metres per minute.
Find the rate at which the boat is approaching the wharf when the horizontal distance
(h} from the bow to the wharfis 5 metres.(assume the rope is stretched tightly in a

straight line at all stages of the operation)

#
Bmeh'is
Question 7 (start a new page)
a) If &, B and y aretheroots of x’ —dx” +1=0 find
i} a+pf+y {1}
1 1
1) 1 ot {2}

(5]



b)

A projectile 1s fired horizontally with a speed of V m/s from a point h metres above

the horizontal ground. Assume g is acceleration due to gravity.

i) Use calculus to show that the position of the projectile at time 7 is given by
x =Vt
—_— grz
and y= +h {4
2
, e 2h
1) Prove that the projectile will reach the ground after  (— seconds. (1)
g

11i) If the angle at which the projectile reaches the ground is 60° to the

horizontal, prove that 3V = 2¢h and that its speed on reaching the

ground is 2V m/s. )
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