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DIRECTIONS TO CANDIDATES :
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(a) Consider the curve v=oos,(Jx',.L 0<x<ar? .n
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(i) Find any stationary points and determine their nature.

(Im) Sketch y=cos(Jx ). 0<x< 4’ then com
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(b) Use the substitution t=tan{ to find [ 1 : do 4 (a_,
J 1-00s8 —sin6
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(i) Use the substitution # =4 — x to show that J drx = j dx
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(1) Evaluate 7, and I,




Marks
Question 3

@@ B=2+3i 5

(i)_On an Arpand Diagram show the point B_representing B _, and vectors

representing f—1 and f—i .

(ii) If @ is the acute angle between vectors #—1 and B —i , show that tan 6=

o . |B-11" 5 B |
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{(iv) Find (I‘;—:) in the form a+ib, a, breal
(b) x*-2x+p=0, preal and p>1, hasroots o and f . 5

(i) Show that @ and B are non-real.

(ii) Show the relative positions of points A and B representmg oand f onan
Argand Diagram.

(c) z satisfies |z~2i|=1, and the point P represents z on an Argand Diagram. 5
(i) Sketch the locus of P as z varies.
(ii) Find the maximum and minimum values of argz, where —1 < argz <m .

(iii) Find the value of z when argz takes this minimum value, and mark on
your sketch the position £, of P for this value of z.
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Question 4
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(a) Tangents to the eilipse - + 3 b =1 at the points P(Jn:1 s y1 ) and Q(x2 . yz) | 9
a
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wme down the equatlon of the'tangent to the ellipse at Q

(ii) Show that the line -;— + );)y, -xai}- + -)3—2’ passes through T and M.

(iii) Deduce that the points O, T, M are collinear.

(iv) Show that the product of the gradients of PQ and TM is a constant.

(b) A vertical tree, circular in cross section with a diameter of 60cm, has a notch cut out by
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two planes. One plane is horizontal, while the second plane makes an angle of 45° with
the first. The two planes meet alona a diameter of a circular cross section. _
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The volume V of the notch is obtained by taking s{x!cg nernendicolar to the diameter in
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(i) Show that the volume of the notch is given by V = ! (900 - x*) dx
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t cos30 = 4cos 6 -300s6 .

(i) Deduce 8x°—6x-1=0 hassolutions x=cos@® where cos30=4% .

(iii) Find the roots of 8x>~6x—1=0 intheform cos@ .

(iv) Hence evaluate cos § cos 3 cos 4 .

(i) Show the tangent A B has equation y=4a (a’ - 1) x+a’ (2-— 31.12) .
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{11} Deauce tnat x:(xz—/.)zqa (az—l)x+az\z—da ) has real roots
oa,a, B,y forsome B, v.

equation withroots 8, v .

(iv) Find the possible values of o .
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f a circle centre C and radius R. surfa

ig an arc of centre Candradius R. A
AB through one revolution about the y axis. A
R is attached to P\nll'l' ‘A anda mtﬁg}e of mass m is attached to the other end.

pam le is set in motion, tracing out a horizon l on the surface with constant
velocity @ radians per second, while the s tn g stays taut,

15 formed hv rntatmp the

{1)
light, i inextensible. string of length [
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(1) When the narhcle is in the position P shown on the diagram, explain why the direction
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of the force N exerted by the surface on the particle is towards C.
(1i) If the string makes an angle @ with the vertical, show that ZACP =20

the weight faorce nf maonitde

37 A= - 3 At

(iii) Show on_a diaoram the tension force T _the force N
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(vi) Deduce that there is a maximum value @ for the motion to occur as described,
_and write down this maximum value. What happens if @ exceeds this maximum ?

(vidIfI=R. find Tin terms of ! prC) ncin
Vi) il ¢ = R, 110G 1 10 WIms Ol ¢, in and @ . Describe what ndppens to the tension in
the string and the force the particle exerts on the surface as @ increases.
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Question 7
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Circles APD and BPC touchat P. D, P and Care collinear. TP is the common
( - tangentat P. TC cutscircle BPC ‘in B while TD cutscircle APD i

(1) Copy the diagram.
(ii) Show that ATBP is a cyclic quadrilateral.
(iii) Show that ABCD isa cyclic quadrilateral.

(ii) Use the method of mathematical induction to show that
for all positive integers n 22, if x,>1, j=1,23,..,n then
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in(x,+x,+..+x) > --_1_—.(1,11 x,+Inx,+.. +Inx,)
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Question 8

(a) . y 3
(i) Show thatfora>0and n#0, log , x=4% log_ x .
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(9) i2
(i) Show that Binomial coefficients "C,_, , "C are related by the equation
n-r+1 ,
', = B e,
Suppose "C_...."C . "C . are three consecutive terms of an arithmetic nrogression. ‘
 —
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(iii) If n+2=p®, show thateither 2(r +1)= p(p+1) or 2(r+1)= p(p-1).
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OI Fascal’s tnangie, evaluare the consecuuve binomial coeificients which are in
asithmetic progression.

(v) Deduce that no row of Pascal's triangle contains a set of four consecutive elements

whinh ara in armthmatis senoracoian
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