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Total marks i 120
Attempt Questions1i 8

Answer each question onfSEPARATE sheet of paper

Question 1 (15marks) [START A NEW PAGE]

(a) () Find ﬁ’% using partial fractions.

(i) Hence, or otherwise findfy 24X Gy
- 2x -X
® () Find R—X
I !/3 2x -X
(i)  Hence, or dterwise, find ﬁi dx
J3- 2x =%

(©) Find n~ /xz +a® dx usingintegration by parts

End of Question 1
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Question2 (15marks) [START A NEW PAGE]

(@

(b)

(c)

()  Solve Z2 =2 +/2i, giving answers intte form R cisg.

os /B -
12§

|-OpO
lczaoz

(i)  Hence prove thatosgi'g
¢l2

9%
e

Find the locus oZ for the following:
You may give your answer as an equation or a graph, whichever you prefer.

-0
is purely real.

0 -

(ii)

- > is purely imagingy.

Let z=cosg Hsing
) Usng de Moi vr e 6 s indmialelbeprermshawntitat t h e

cos5y = 16¢05 g - 20cds g + 5 co:

(i)  Hence solve:

32 - 40¢ +1x =

(i)  Hence prove that:

&p 6 7% 5114 a3 pal
COS iy COS S—— . COSH—
& 0°° T s Vs F

End of Question 2
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B



Marks
Question3 (15marks) [START A NEW PAGE]

€) These two diagrams show the same grapk sf f(X)

(i)

(il ‘ T

5 (2’ '4)

I T T T T I T T T )

0) Sketch y = f(x°) on diagram (ijabove showingx intercepts and other key features
of thisgraph. 3

(i) Sketchy = Ioge[ f (x)] on diagram (iijjabove showing key features. 3
DETACH THIS PAGE AND ATTACH IT TO YOUR SOLUTIONS.

Question 3continues on page 5
-4-
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Question3 (continued

(b)

(c)

Find thex-coordinatesof the points on the curve
2X° + 2xy +3y* %E

where the tangents to the curve are vertical. 3

) Sketchy = X -2andy #* onthe same number plane diagram.
The diagram should be about one third of the page in size. 1

(i)  Find thex-coordinatesof the stationary points oy = € * (X -2) 2

(i)  Hence, sketch the graph gf= € *(¥X -2) on the same diagram as
in (i), showing thex-intercepts and other key features of the graph. 3

End of Question 3



Marks
Question4 (15marks) [START A NEW PAGE]

LY

(a) An ellipse has the equatio)lé— + ” 3 and P ( , Y, ; is a pointon this ellipse.

()  Find its eccentricity, the coordinates of its foBiand S, and the equations
of its directrices. 3

(i)  Prove that the sum of the distanc@®and S Fis independent of the position
of P. 2

(i)  Show that the equation of the tangent to the ellipstisit

X X+2yy 8. 3

(iv) The tangent aP(Xx, y;) meets the directriglosest tcSatT.

Prove thatl PST is aright angle. 3

(b) The pointTa t,E lies on the hyperbolay = ¢&.
S

The normal al meets the liney = xatR

Find the coordinates &t 4

End of Question 4



Question5 (15markg [START A NEW PAGE]

(@)

(b)

Given the polynomial
p(x) = a® +bX €x ¢

wherea, b,c, dandb are integers ang( 4 =

()  Prove thatt dividesd

(i)  Hence, or otherwise, prove that the polynoreglation

g(x)= 2x>- 5x° #8x 3 C does not have an integer root.

The numbersa, band satisfy the equations

a+ b+ g9
a*+ 6 +79 =2
1 -1

1
—+ +— =
a g 10

1
b

0) Find thevalues ofa b+ b ¢ aady

(i)  Hence wite down a cubic equationith rootsa, fand

inthe formadX + b +cx «d O

Question 5 continues on pag8
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Question 5 (continued

(c) The equation® + X¥* +2x 4 0 has rootsa, 4and

() Evaluatea b 1

(i)  Write an equation in the form

ac¢+b¥ +cx € O

(A) with rootsa?®, 6 and 4 3

(B) withrootsa® b,g a dngg * 3

End of Question 5
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Question6 (15marks) [START A NEW PAGE]

(a) Find the volume of the solid generated when the area bounded by

y=6 -X¥ 3xandy & xisrevolved about the ling = 3. 4

(b) () By rewriting
cosp + 2x ascof(n +)1 4ix

and
COS NX ascof{n+ )1-}x .
show thatcos( n + Ix + cosix = 2cofn 4 .cox 1

P 1- cosnx
1- cosx

(i)  Hence prove that given, = dx 3

0

wheren is a positive integer or zero,

then,
P 2cosp+ 1xi 1- cosy d
U, + U, _2un 4 Isl h )X{ % X
0 1- cosx
=0
(i) Evaluateu, andu, directly, and hence evaluate, and u, 3
e
, 2.sin” 30
iV Also show that dg == 4
™) psinzq 7=5

End of Question 6
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Question 7 (15marks) [START A NEW PAGE]

€) The acceleration due to gravity at a point outside the Earth is invprsplyrtional
dal , ¢ -k

to the square of the distzanfrom the centre of the Earth, ie- v —
q dx ?ﬁ 9

()  Neglecting air resistance, show that if a particle is projected vertically
upwards withspeedt f r om a point on the/ Earthos
in any positionx is given by

al 1 ¢
VZ=u* -2gR K

¢R

whereR is the radius of the Earth, arglis the acceleration due to gravity

at the Earthodéds surface. 3

(i) Show that the greatest heigita bove t he Eaeatkedbys sur f ace
the particle is given by

_ u’R
20R-

(i)  Prove that if the speed of projection exceedg&rZsec the particle will

escape t he E arakeR=0600kmm &ntigu = 10c /st ( 3

Question 7 continues on pagell

-10-
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Question 7 (continued)

(b) Suppose thatis a positive number less than 1, and a nonnegative integer.

()  Explain why

1
- X X A+ R
1- x +x2¢ X (3 ® i
and
X x
log, (L+ X) =X > 3 I 2
(i)  Hence,show that
_ 2 x X
log(1- x) = x 5 T 4
and
al1+x 6 _.a NG i (
5 += + 2
I ggael—_ 2-2?( 3 = ¢

(i) By letting x =

2m+1
(a) Showthat IO% % lo 2mm+1 1
() Showthat
IOQ%mr:ll 822%m1+1 +3(2ml+])3 +5(2rj+:)5 7 ; 1

(iv) Use a result from (jXii) or (iii)) to find a simple fraction which approximates the

valueof log, (1.001 correctly to 9 decimal places. 1

End of Question 7

-11-



Marks
Question8 (15marks) [START A NEW PAGE]

€) You are trying to find the dimensions of the right circular cone of minimum volume which can

be circumscribedbout asphere of radius 20cmas shown below.

Let xcm= the radius of the base of the cone anc(ietr 20) cm=the altitude of the cone.

400(y + 20

()  Prove thatx® =
y- 20

using similar triangles. 2

(i)  Hence, find the dimensions of the cone which make its volume a minimum. 3

Question 8 continues on pagel3

-12-
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Question8 (continued)

(b) By using the formula fotan(a - 4 in terms oftana andtanb

ansver the following questions.

() If 2x +y =’% show tha 2

1- 2tanx - taAXx

tany =
y 1+ 2tanx - taf x

(i)  Hence deduce thaan% is a root of the equatiotf + 2t -1 ©

and find the exact value cuanap 3
&8

(c) For the series S(® =1 +2x 8% .+ (m ) %

find (1- x) S( ¥ and hence find5( X) 3

1
(d) Find ﬁx2 sin’ x dx, giving reasons. 2
-1

End of Question 8

End of Paper
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STANDARD INTEGRALS

1 .
fx" dx =— X" n, 1; x Q ifn
n+1
8de =lnx x>0
0 X
~ _ax 1
ne™ dx ==& a.0
a
~ 1
ficosax dx = 2 sinax, a, 0
~ M 1
fisin ax dx = -acosax, a0
~ 1
fisec ax dx == tanax, a, O
fjsecax tanax dx = — seax,a, 0
a
8 21 > dx =LantX a0
0a +x a a
o 1 =sin'X, a0, a x ac
0Ja’- X a

8ﬁdx =|n(X +\/)€ é), X & 0>
(0}

c‘,—dx :In(x H X af)

NOTE: Inx=log, x, x >0

-14-
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