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Find the value of @ such that P(x)= x> ~2x® — ax +6 is divisible by x+2
For a givenseries7,,,,— T, =7, I = 3, find the value of S, where 8, =T + 7T +--++ T,

The interval joining A(x,, y;) and B(x,, y,) is trisected by the points P(-2,3) and
2(1,0).

Write down the coordinates of 4 and B.

Find the acute angle (to the nearest degree) between the lines x— y =2 and 2x+ y =1.

Solve|2x~ll—|x|S0
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Qﬂmﬁon 2 (Start a2 new page)
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X dx
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H
(i) Jcos’-z'-dt
o

Given f(x)=sin"2x
()  Write down the domain and range of y = f(x)
(ii) . Sketch the curve.

(i)  Find the exact value of f7(0-25)

Solve 1+ cos 2x = +f3sin 2x where —1c<x<§-'

H
i

Evaluate J sec’xe"™* dx using the substitution u = fan x

[
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Qilesfiiin 3 (Start a new p.age) ‘ Marks

@ (@)  Showalgebraically that the line y=3 x does not meet the éurve with equation = 3
y= 1
1-x*
o ) ‘ EEE ) 3
(if)  Find the area of the region 4, bounded by the curve y = :]-——-z and the lines
1-x I
x=0, x=-21- and y=—g-x.
i
(b) A spherical batloon is expanding so that its volume 7 mm® increases at a constant rate 2
of 72 mm’ per second. What is the rate of increase of its surface area 4 mmn’ , when the
radius is 12 mm.
(c) Given (3x—2)" = a,,x'™ + ayx™ + -+ ax +a,, where a, (i =0, - ,100)is a real 2

number.
Evaluate g, +ag,+ -+, +a,

@ Differentiate x“cos™ x




Question 4 (Start a new page)
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= ICis atangent. TA =2 units, AB%Z-'S' Units’

Find the length of TC.

Find the coefficient of '* in the expapsion (1 +yX357=2)

(i) Show that the equation of the tangent at 7'(=2,¢*) on the parabola y= -};xz is
givenby y+ox—11=0

(i)  Ifthe point M{x,y) is the midpoint of the interval T4 where 4 is the x intercept
of the tangent at 7. Find the equation of the locus of M as 7 moves on the
parabola.

o Sxcos2x
Evaluate lﬁ%—_'——sinx

“Marks



Question’ 5 (Starta new page) o Marks .
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(a) A particle is movmg ina straxght line with Simple Harmomc Motion. If the amplitude of | a
the motion is 8 cm and the period of the motion is 6 seconds. .
@ , Express the dnsplacement, *, of the particle as a fanction of time, 7.
(i) 'Calcume the maximum velocity of the particle.
(iii) Calcqlatg the maximum acceleration of the pamale.

(iv) Caiculate the speed when it is 4 cm from the bentre of the motion.

(b) Twelve students sit around a circular table. 4
(i)  How many ways can they be arranged?
(i)  1f4 students wish to sit together, how many séating arrangements can be made?

(iif)  Let three of the students be 4, Band C. Find the probability that 4 does not sit
next to either Bor C.

(c) A particle is projected from a point O. After 5 seconds its horizontal and vertical 4
displacements from O are 60 m and 57-5m respectively.
if the particle is still nsmg, find its initial velocity.
(You may take g = 10 m/s?)
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How many times should a. die be thrown so that the probab;hty of obtammg at least one
multiple of 3 exceeds 0-957 ,

At any time t, the rate of cooling of the temperature 7 of a body when the surrounding
temperature is § is given by the equation

a =—k(T - 8§), for some constant £

(i  Showthat 7'=5+ Ae™  for some constant 4, satisfies this equation.
(i) A metal rod has a teraperature of 1390°C and cools to 1060°C in 10 mmut&c
when the surrounding temperature is 30°C.

Find how much longer it will take the rod to cool to 110°C, giving your answer
correct to the nearest minute.

A particle is moving along the x axis with velocity v m s™, and acceleration ¥ m s,
()  Showthat &= —d—(l-v‘z )
dx 2

(i) If v’ =24—6x—3x" find the acceleration of the particle at the particle’s greatest
displacement from the origin O.



Question7

_(;-)_,_ P )] o Show that P(x)= 8x°— 1252 +6%+13 has only one zero x;, andthat thiszerois 4
(i) Find the least value of ¢, where cis a posi_tive integer, such that —c< x, <0
(i) With —-;— as a first apprbximation, find a better approximation to v x,,using -
Newton’s Method once. Express your answer correct to two dec:mal places. ~
(b) Consider tan”y = 2tan" x - 4
() Express y as a function of x.
(i)  Show that the function has no turning points.
(iii)  State the domain of the function.
(iv)  Sketch the graph of the function.
©) If tano. and tanP are the two values of tan© which satisfy the quadratic equation: 4

atan°0+btanB+c=0
(i)  Find tan(a+P)

b ~4ac

(i)  Show that tan*(a.—fB)= @ty

ENDOF THEPAPER
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