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General Instructions Total marks — 84
¢ Reading time — 5 minutes o Attempt Questions 1-7
e Working time — 2 hours o All questions are of equal value

e Write using black or blue pen
e Board-approved calculators may be used
¢ Atable of standard integrals is provided

¢ All necessary working should be shown in
every question




Total marks—84
Attempt Questions 1-7
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extrawriting booklets are available.

Question 1 (12 marks) Use a SEPARATE writing booklet.

@

(b)

(©

(d)

()

Find J.L
V9 —4x?

P(3,7) dividestheinterval AB intheratio m:n,
where A=(-12) and B=(1117).

Findtheratio m:n.

Let f(x):ln(tanx),0<x<%

Show that f’(X) = 2cosec2x

Two lines have gradients 2++/3 and 1.

Find the size of the acute angle between these lines.

V3
Use the substitution u =1+ x? to evaluate j 6xV1+ x2 dx
1

End of Question 1

Marks



Question 2 (12 marks) Use a SEPARATE writing booklet. Marks

(@ (i) Usetheexpansionof cos(A+B) toshowthat cos2x=1-2sin%x 2

lim -

(i) Evaluae cos2x-1 2

X—=0 2x2
(b) Find j4sin2xdx 2
(©)

c
D
4
A E) 5 3 P

AB isthe diameter of acircle, centre O.
AB produced meetsthe secant CD at P.

CD=5,DP=4and BP=3

Find the diameter of the circle. 2
. X+1

(d (i) Solve >—>1 2
X +1

2

(i)  Without solving, explain why x< -1 isasolution of X 1
X+

2
X +1<1 1

(iif) Hence, or otherwise, solve

End of Question 2



Question 3 (12 marks) Use a SEPARATE writing booklet.

Marks

@

(b)

(©

Therootsof x>—6x+1=0are o, S, 7.

Find valuesfor

(i)

(ii)

a+p+y

a2+,82+72

Use the substitution t:tang tosolve sinx—7cosx—-5=0, 0°< x< 360°,

giving your answers to the nearest degree.

(i)

A particleis moving along the x axis so that at any time t >0 its

velocity is v and its acceleration is %

g d G vzj
Provethat = =
dt dx

A particle is moving along the x axisin simple harmonic motion with its
velocity vgiven by the equation V2 = 4x—2x2.

Find

(o) itsamplitude

and (B) itsperiod.

End of Question 3



Question 4 (12 marks) Use a SEPARATE writing booklet. Marks

(@ f(x)=5V1+ x® —7x has azeronear x=1.

Use Newton's method once to find a two decimal place approximation to this zero. 3

(b) Use mathematical induction to prove that for all integers n>1,

(12+1)l' + (22+1)2 + ... +(n2+1)n! =n(n+1)! 4

(©)

AB isthe diameter of asemi-circle ABCD .

DB meets AC a P and PQL AB a Q.

() Explanwhy «DAC = ~«CBD 1
(i) Provethat QBCP isacyclic quadrilateral. 2
(iii) Deducethat PQ bisects #DQC. 2

End of Question 4



Question 5 (12 marks) Use a SEPARATE writing booklet. Marks

@

125m

o) B~ X

Two particles P and Q are projected at the same time in the same vertical

plane. The only force acting on the particles is due to gravity, where
g=10nvs2

Taking axes of reference asin the diagram, particle P is projected from O on
horizontal ground with velocity v m/s at an elevation of € and particle Q is

projected horizontally at 30 m/s fromapoint A 125 mabove O. Thetwo
particles meet at the sametimet at apoint B on ground level.

Y ou may assume the equations of motion for particle P are:

X=0 {=-10
X =Vvcosé y=-10t +vsing
x = (vcoso)t

y=-5t2 +(vsing)t
[ DO NOT PROVE THESE ]

(i)  Write down the equations of motion for particle Q 2

(i)  Find the timetaken for particle Qto reach B and determine the
horizontal distanceit has travelled. 2

(iii) Find the velocity of projection and angle of elevation for particle P,
i.e.find v and 6 3

(iv) Find the cartesian equation of the parabolic path of particle P. 2

Question 5 continues on the next page



Question 5 (continued) Marks

(b) Youaregiven P(x)=(2x%—x—3)% =8x® —12x% - 30x* + 35x° + Ax? — 27x— 27

(i) Findthevaueof A. 1

(i) Findtwo of therootsof P” (x)=0 2

End of Question 5



Question 6 (12 marks) Use a SEPARATE writing booklet. Marks

@

The tangent at T(2t,t2), t # 0, on the parabola X = 4y meetsthe x axisat
A.

P(x,y) isthefoot of the perpendicular from A to OT , where O isthe origin.

The equation of thetangentat Tis y= tx—t2

(i) Provethat the equation of AP is y:—%(x—t) 2

(i)  Show that the equation of OT is tzﬂ 1
X

(iii) Hence, or otherwise, prove that the locus of P(Xx,y) lieson acircle with
centre (0,1) and giveitsradius. 3

Question 6 continues on the next page



Question 6 (continued) Marks

(b) Thesurfacearea S of aspherical bubbleis changing at a constant rate of
kcm?/s.

Prove that the volume is changing at arate proportional to the radius at any
timet.

[Sz47zr2, V:gﬁrﬂ 3

() If logg9=A,express logz2 intermsof A. 3

End of Question 6



Question 7 (12 marks) Use a SEPARATE writing booklet. Marks

X X

(@ Consider the function f(x)= ex — e_x
e"+e
(i) Showthat f(—x)=-f(X) 1
. 2
(i) Showthat f(x)=1- 1
e +1
(iii) Explainwhy f(x)<1 forall valuesof x 1
(iv) Hence, or otherwise, sketch y = f(x) inthe number plane. 2
(v) Explain why theinverse function f‘l(x) exists without any restriction
on the domain of f(X) 1
(vi) Sketch y= f1(x) inthe number plane. 1
(vii) For y=f%(x), express y intermsof x 2
o
: k -
() (i) Show that _Sn-k+1 1
3n k
k-1
X 3n
(i)  Find the greatest term in the expansion of (1+§j , N apositive integer,
when x=1 2

End of Examination



STANDARD INTEGRALS

x"dx =Lr“"". nz-1, x#0 ifn<0
| n+l : ; ’
1.::'" =lnx, x>0
?n- =lnx X>
Icl =, az
1
COsax dk = —SlLar, a=z0
sy e =——cpsay, =l
7 1
SBC X it = Tlana, az0
1
seCar anaydy = —SECA, azl
[—el—r-!'-':f =lTEII._1i: azl
Ja+xT a i
1 -1 ¥ ) .
- dlx =zin~ —, @>, —a@=xi<a
yar—x a
1 i =
———dr  =ldx+yx -ag .|= xmani
fAxt —at '
1 o m 3
i =I.u]x+#.r'+.:r‘l|
Vi~ +a” b
NOTE : nr=log x, x>0
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