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Attempt Qurastions 1-7 P(bbo“';ietsh Bt | Tric' 2004

All questions ara of equal value

Answer each question in 8 SEPARATE writing bookiet. Extra booklets are avaliabla,

Question 1 (12 marks) Marks

(8) Use the table of standard integrals to evaluate Iﬁ ad 2

0 f4- i

{b) A is the point (3,-2). B is the point (1,4}, Find the co-ordinates of the point

P which divides 4B externally in the ratio 5:2. 2
{c) Express X’f’ in the form 2°x3* if X=(1Jj. }’=(3)4 and z-{i)l 3
¥4 3 2 8
(d) Sketeh the graph of y= 3t\m" (%J clearly showing the domain and range. 2
{s) Evaluate I:x(l —Jc)J dx using the subsfitution 4=2-x. 3
Question 2 (12 marks)

Start a new bookiet

{a) Theequalion x*+2x—8=0 has a root close o x=1.6. Use one application of

Newton's method to find a betler approximation to the root. 3
5 L]
(b) Find the coefficiant of x* in the expansion of (x + ——2—) 3
x
(6 Flnd [sin®6xdx 2

(d} () Express 6cosx+8sinx inthe form Rcos(x—a) , where a is in radians. 2

(i) Hence, ot otherwise, solve the equation Gecosx+8sinx=35 for 0 xs2x 2
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_ . Marks
Quastion 3 (12 marks)
Start a new bookiet
' {(a) (i} . Write oul the expansion for tan(er + 7) 1
. af 1 af3 .
{iiy Hence evaluate exactly tan Y +tan 3 2

{b) ABC s a triangle inscribed in a circle, centre O, and AD is drawn
perpendicular to BC.

Copy or trace the diagram into your writing booklet.

Prove £ BAE = ZDAC 4

(c) A sphere is expanding so that its surface area is increasing at the rate of
0.01cm?s”'. Calculate the exacl rate of change of its volume at $he instant

when the radius is 5 cm,

sin2x 2

—_—=tanx
@ Prov I+cos2x
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Question 4 {12 marks}
Start a new booklet

{a} Afunction f has the following properties for all positive real numbers g and 5. '

flab)=s(a)+ 1 (b) .
f(a‘):cf(a)

f(2) =5
f(5)=12
Evaluate i f(10)
i  £(+5)
i) f(l)
(b) Solve for x log, x +log,(x-2)=3

(c) () Skeich y=log, x and y=1-x on the same diagram.
(ily Henca or otherwise write down all values of x for which

log,xs1-x

- x
{d) Differantiste xten™ x and hence show that ['tan ‘xde=Z-3
L]

b

-
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Question 5 (12 marks)
Start a new booklet

(a)

(k)

(c)

if @, 8 and y are tha roots of 2x* —6x* —4x+1=0 find
iy af+fy+ay

{iy o+ +y

The population of sheep on a farm is given by the equation ‘L—N = k(N -2000)
t

where N .is the number of sheap at any lime ¢ and & is a constant. {nitlally
thare ara 5000 sheep and after 2 years there are 6000 sheep.

(Il  Showthat ¥ = 2000+ A¢” is a solulion of the differential equation.

{li)  Find the values of 4 and &.

{i} How many sheep are on the farm after 5 years? (Answer lo the nearest
sheap.)

A number of slectrical components are wired fogether in an alarm so that it will
operate if at least one of the components works. The probability that each one
of the components will work is 0.8.

{iy {f en alarm had 3 of these components wired togeather, find the probabliity
that at least one of the components will work.

{i) Find the minimum number of components that must be wired logather to
be 99% certain that the alarm will operate.
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-Question 8 {12 marks) Marks Question 7 (12 ﬁ'mrks) Marks

Start a new bookiet Start a new booklet
1 i ; " . §in3x
{a) When asked to find Iz—- dx Mary did the following working: (a} Evaluate lim 7 1
x -0 X
1 de= 1 ¢l dx .
2 2 -[; {b} A particle moves with acceleration ¥ = 4x +2 where x metras is the dislance
I measured from tha origin 0. Initially the particle |s at the origin with
=5 log, x+¢ veloclty ~1ms™.
Louise attemnpled the same quaeslion with working shown below: {i) Showthat v =dx® +4x+] 2
LR EIFS (i) Showlhalx:—l-(e'z'—l) 3
2x 2 12x 2
=% log,2x + & {iiy Describe the position of the particle as ¢ increasas indeflnitaly. 1
Can they both be correct or is only one correct? Justify your answer. 2 {c}) Conslder the gaometric serles

S=t+(14+x)+(1+x) +..+{1+)

(b} Use mathematical induction to prove that 13% 6" + 2 is divisible by & for all »,
where n i & positive integer. : 3 (i)  Write down the expension of (1+x)" 1

. el
1 -1
(i) Showlhat § = 1% 2

(c) Two poinls P(6p,3p*) and Q{64,347 ) lie on the parabola x* =12y. The x

equation of the chord PQ is given by yhll;( p+g)x+3pg=0. This chord {ll) Hence, show that

passes through the fixed point (4,-3). Sa [n + 1]+(n + I]x+
l 2

n+l1 n+1 '

+ At x" 2
[r+lJ [n+l]

() Showthat 3pg=3+2(p+q) 1

(i) Show that the equation of the tangent to the parabola at P is
y=px=3p°. . 2

(i}  Find the co-ordinates of the point of intersection T of the tangents to the
parabola at P and (0. r

{iv) Find the locus of T and describe it geomelrically. 2
END OF PAPER
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