Question 1:

= 3

a) Evaluate J' 5 dx 7 giving your answer in exact form.
+ X :

0

b) Use the table of standard integrals to find the exact value of
-4

' dx
VO + x2

0

c) Show that

Hence express tan 6?5 in simplest form.

d) Solve the inequality x 2%
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Question 2:

a) Find the acute angle between the lines y = %x +3 and y =-?2x+3 .

Give your answer in radians correct to two decimal places.

| b) The polynomial x® -3x+1=0 has roots a, 8 and y. Find the exact value

of—‘!-+—1-+1
a B v

c) i} By using graphs or otherwise show that the curves y;fnx and
y =2—x have a point of intersection for which the x co-ordinate is

close to 1.5.

i) Use x =1.5 and one application of Newton's method to find a better
approximation of the x co-ordinate of this point of intersection. Give

answer correct to two decimal places.

5
d} Use the substitution u = x -1 to evaluate x+1 ax
Jx-1

2
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Marks:



Question 3:

M
a)
| x* =4ay
P(2ap,ap?)
Lk t — —3 x
T Guord scaklg
In the diagram above P(2ap,ap2) is a point 6n the parabola x? =4ay. The
point Q lies on PS produced such that Q divides PS externally in the ratio 3:2.
i) Prove that Q has co-ordinates (— 4ap,a(3 - 2p? )) 2

ii) Show that as P varies the locus of Q is another parabola. Find its 5
equation and write down the co-ordinates of its vertex and focus in

terms of a.

b) Prove by mathematical induction that sin(x + nz)=(-1)" sinx wherenisa 5

positive integer.
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Question 4:

z ' Marks:
a) Solve for x:log, (—-}] >log,(3x 1) 3
2
b) A B A | B
e 6
D c D C

A square ABCD of side 1 unit is gradually '‘pushed over to become a

rhombus. The angle at A () decreases at a constant rate of 0.1 ¢/ second.

i} Show that the area of the rhomubus is equal to sing 1

i) At what rate is the area of the rhombu_s ABCD decreasing when 2
8= % ? (Give answer correct to 2 decimal places).

fiiy  Atwhat rate is the shorter diagonal of the rhombus ABCD | 3
decreasing when 8 = -g— ? (Give answer correct to 2 decimal
places).

sin39 _ cos 34
sin@ cosé

c) Prove that =2 (for singd 0, cos @ # 0)
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Question 5:

a)

i) Express V3 cos2t-sin2t in the form Rcos(2t + ) where

0 r
<a<2

i} Hence or otherwise find all positive solutions of

J3 cos2t —sin2t =0

b) A particle moves in a straight line and is x metres from a fixed point O after

t seconds where:
x =5++/3cos2t —sin2f

i) Prove that the acceleration of the particle is —4(x—95).

)] Between which two points does the particle oscillate.

(You may use your answers from part (a))

iii) At what times does the particle first pass through the point x=5.
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Question 6: - Marks:

a) The acceleration at any time t of a body moving in a straight line is —e72*.

When t=0, x=0, and v=1.

3
i) Express its velocity v in terms of x.
i) Express its displacement x in terms of time t. 3
b) A garden hose placed at the top of an incline releases a stream of water
with a velocity of 8m/s at an angle of 45° with the horizontal. Assuming
that x =vtcosa and y = vtsinaz—%gt2 where x and y are the horizontal
and vertical displacements of the stream of water from O at any time,
g =10m/s? and the coordinate axes are taken as shown.
? y
4
45 7.6m .
0 NI > *
P
i) Show that the equation of the path of the stream of water is given 3
5x2
by y=x————
Yy 32
i) If the stream of water strikes the incline at the point P, 7.6m 3

horizontally from O, find the equation of the incline.
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Question 7:
a) During the early summer months the rate of increase of the population P of

fruit flies is proportional to the excess of the population over 3000.

%:— = k(P —-3000) where k is a constant. At the beginning of summer the

population is 4000 and 1 month later it is 10 000.

i) Show that P = 3000+Ae"‘ is a solution of the differential equation,

A is a constant.
i) Find the value of A and that of k.
iii) Find to the nearest 100, the populétion after 2 2 months.

iv) After how many weeks does the population reach 2z million?

(Give your answer to 1 decimal place).

b) Consider the function y = x3e~*

i) State the greatest possible domain of the function.
i) Find the maximum value of the function in the domain.

iii)) Show that there are 3 points of inflexion and that one of them has a

horizontal tangent.

iv)  Sketch the curve for —-1< x<6

" END OF EXAMINATION
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