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® Attempt ALL questions. '
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® All necessary working should be shown in every question.
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® Full marks may not be awarded for badly arranged work.
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® Standard integrals are on the inside cover.
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® You must hand in a blank page if a question is unanswered.
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Question 1 Marks
Find the value of ——= if x=6.53 and y = 2.05 2
(a) ind the value o 5 x=6.53 and y =2.05.
Give your answer to 3 significant figures.
1 50253
3
(b)  Evaluate 235 '?5 2
1253
(¢)  Find the average of the roots of the quadratic equation 2
3x2+10x-1=0
(d)  Expand and simplify (/2 -1)2- (/2 +1)? 3
(e) Solve the equation 2xx_+11 = % 3
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Question 2 Marks

The points 4 and B have co-ordinates (3,—6) and (5,2) respectively.

(a) Show that the equation of the line / joining the points 4 and B 2
is4x~y—-18=0

(b)  The line £ is drawn through B with a gradient of 2. 2
Show that the equation of kis 2x—y—8 = 0.

© Show that the line & passes through P(2, —4). 1

(d)  Draw a neat sketch showing 4,B, P, k, 1. 2

(e) Find the perpendicular distance between P and /. 2
Find the exact area of AABP. 3

®
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Question 3

(a)  Differentiate, with respect to x :

O ¥
G) xln2x
®) . .

Given that XZI|VW and VY = VW, find

the value of x (giving reasons).

©) Find :

3x
x2+1

®

(i) j ; e dx

Marks
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Question 4 Marks
(a)  Without the use of the calculator, evaluate 4
P
) cos LPRS
4cm
Scm
@ PO
Q0 Z2cm R 6cm S

(b)  For the parabola : (x—3)* = 16(y + 1), find

@ the coordinates of its vertex, 1
(i)  the coordinates of the focus and 2
(i)  the equation of the directrix 1

(¢)  Elections are held in towns A and B of a certain state The results are as :

Liberals Democrats  Labor
Town A 40% 30% 30%
Town B 20% T0% 10%

A political news reporter chooses one town at random, then interviews
two voters at random in that town. Find the probabilities that

@) neither vote Labor 2

(i)  at least one votes Democrats. 2
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Question 5§ Marks
(2)  Calculate the smallest positive integer p for which the equation 3

3x2 +px +7 = 0 has real roots.

R l+sinx  cOSX

(b)  Prove the identity : cos® T Trsmr 2secx 3
(¢)  The first term of a geometric progression is a,

and the common ratio, 7, is positive.

(i) Given that the sum of the second and third terms is }-Og, 3

calculate the value of 7.

(ii) Find its limiting sum. 1

(d)  Solve the equation for 0° <0 <360° where 2

2cos®—5=14cos6
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Question 6

(@ A function is given by y =3x*—4x® — 12x% + 1

@) Find the coordinates of the stationary points and
determine their nature.

(i)  Find the point(s) of inflection.

@iii)  Draw a sketch of the function showing all the important
features.

(b)  The diagram shows the graph of a certain function y = f(x).
A

4

) Copy the graph into your Writing Booklet.

(i)  Onthe same set of axes, draw a sketch of the derivative 1’ (x)
of the function.

© Given that the area of a sector is 0.6 cm?, and its radius is 2 cm,
find the value of the angle subtended at its centre in degrees and
minutes.

Marks
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Question 7 Marks

(2)  The intensity, /, of radiation passing through a wall of a certain material
of thickness of 7 cm, is given by I = Ipe™, where A is the coefficient
of radiation-absorption of the material.

@) Show that it satisfies the equatio % =-A 1

(i)  Find A if the thickness of 20 cm reduces the intensity by 7%. 2

(i)  How thick would the wall have to be to reduce the radiation
by 75% ? 2

(b)  The diagram shows part of the graphs of y = o 4
y = e and y = cos 2x. Find

(i) the x—coordinates of 4,

(i) the area of the shaded region. o‘ A Na = cos
(Answer to 2 decimal places). Y=o

(c)  Expressy in terms of x, without log, symbols, given that 3

x+log y=log 12
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Question 8 Marks
(a)  Show that the area of the triangle below is 12x* units. 2
 6x |
Sx 5x

(b) A container with an open rectangular top is constructed from four pieces
of cardboard sheet. The two end pieces are isosceles triangles with sides
6x cm, 5x cm and 5x cm as shown below.

6x
Sx 5x

The two side pieces are rectangles of length 2 cm and width 5x cm.
The total amount of cardboard sheet used is 450 cm?.

. . . . 45-2-4x?
(i) Using the result in part (a) or otherwise, show that 7= ——<5—. 2
(ii) Show that the volume of the container, V/ cm?, is given by 2
V=540x 28 - 8x°.
(iiii) Find the value of x for which ¥ has a stationary value. 6

Find this value of ¥ and determine whether it is a maximum
or a minimum.
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Question 9 Marks
(a) A sinking fund is a fund into which periodic payments are made 4

in order to accumulate a specified sum at some time in the future.
Find how much should be invested by a company in a sinking fund
at the end of each quarter for 5 years to accumulated $200 000 if
interest is earned at 5% per annum compounded quarterly.

(You may assume the formula).

(b)  Fillin the table below and find the approximation to 4
Jf sin’2x dx by Simpson's Rule.

0 T kg 3n T
x 8 4 8 2
f(x) 1.00
(©) 4
4 P2,8)
0 »x

The sketch shows the arc of the curve y = x> from the origin, O,
to the point P(2, 8).

Calculate the volume of the solid formed when the shaded region
is rotated about the y—axis.
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Question 10 Marks

(a) A particle P starts from a point O and moves in a straight line
so that its velocity, v ms™, is given by v = 8 +2¢—#2, where
t is the time in seconds after leaving O. Calculate

(1) the values of 7 at the instants when the magnitude of 3
the acceleration is 1 ms™2,

(ii) the distance of P from O when =5, 2

(iit) the distance of P from O when P comes to rest. 2

(1v) the total distance travelled by P in the first 5 seconds. 1

(b)  Liquid is poured into & container at a rate of 12 cm?/s. The volume of the
liquid in the container is ¥ cm®, where V' = %(h2 +4h) and & cm is the height

of liquid in the container. Find, when V' = 16,
(1) the value of A, 2

(ii) the rate at which 7 is increasing. 2
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Question 1 Marks | (d) 0.5 ea
(a) 2.93 2 AV
1 , 4 - 1:4x-y-18=0
535953 :
® =25 1 - >
53 1 ¥
1 {2x-y-8=0
= 5¥d=s} I 1/ [
(c) 3x2+10x-1=0 © d |4x1+By1+C]
e =——
Ifo, B arebthe ro;)(‘;s, then W
a+B=-7=- 3 1
A £ root o 10 . 1421418 .
verage o1 roots = 7 =6 m -
6417
@ (V2 - 1>~ (J2 +1)? =17 !
=2-2/2 +1)-2+2/2 +1) 1
=3-2/2-3-2/2 1 (f)  Areaof AABP.
=42 1 =3 XABxh 1
2x+1 2
© 5=3
*1 3 AB= [B =52 +(-6-2)
32x+1)=2(x-1) 1 = J68 =217 1
6x+3=2x-2 . .
dx =-5 1 Areaz;xz,/ﬁx—\h—_f
_x,‘:—-i 1 = 6unitsz 1
4
Question 2 Question 3
(a) myp=4 1
l[:y-2=4(x-5) )
y—2=4x-20 1 (@ @ y=x° ;x‘z . 1
4x—y—18=0 y'=5x"+2x
A
=5x +3 1
®) k:y-2=2(x-5) 1
y—2=2x—10 1 () y=xmn2x
2x~y-8=0 y =x.x+In2x.1 1
=1+In2x
(c) Sub. x =2,y =—4 into
LHS=2(2)—(-4)-8 1 . u
=4+4-8=0=RHS. - y=5
vu’—uy’
y=———

2x+1).1(x=2).2
= (x)? 1
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5
T (2x+1)?

(b)LYVW = 42° (Alternate £, XZIIVW) 1

ZVYW = (180 - 42)° + 2 = 69°
(Angle sum of isosceles A)

x=1809~420-69¢ = 69°
(Straight angle)

2x
x2+1

@0 2| Za

= %1n(x2+1)+c

@ [S1p =t -e7]
SR

Question 4

(a) () Using cosine rule,

a?>=b?+¢? - 2bccosd
6245242 3
COSLPRS= =3 ¢35 = 4

()  InAPQR, using cosine rule

r? =p? +q? —2pqcos ZPRQ
Note : ZPRQ =Obtuse ZPRS

PQ*=25+4-252(-3)
= 44 units.

b @ 73,-1)
(1) focal length , a=4
SG3,3)

(ii) y = -5

fu—

1

1

(¢) () P(neither Labor)=0.4 x 0.3+0.2x0.7

=026

2

(i1) P(at least one Democrats)

=03x04+03x03+05x03x0.3
+0.7x0.24+0.7x0.1+0.5x0.7%x0.7

=0.71

Question 5

(&) Forrealroots, A>0
ie. p?-43.720

o+ /80)p- J34) 20
Test withp =0

p<—4yJ84 orp> «/_871—
p = 10 (positive integer)

(1+sinx)%+cos?x

® LHS.= cosx(1+sinx)

1+2 sinx+sin2x+cos2x

cosx(1+sinx)

242 sinx
"~ cosx(1+sinx)

2(1+sinx)
"~ cosx(1+sinx)

2
= cosx:R.H. S .

© @) E=T+T=ar' +ar?
10 = 97 + 972
@r+5@r-2)=0
r=-3or %

Therefore r = % for positive 7.

(i) Sw= —1—‘-’7: 3a
3
(d) 14cos®—2cosb=-5
12cos®=-5
cosf = —35;
0=114937", 245923 °
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Question 6 ' Ciii)
() y=3x'-4-12x7+1 i Y
y’'= 12x% — 12x2 ~ 24x
y = 36x* —24x - 24
For Stationary points,y > =0
12x(x—2)(x+1)=0 P rx
x=0,20r-1
Testing nature of :
x=0,y=1,77(0)<0 :
(0,1) is a local max. e {j:}-‘?z:ga
x=2,y=-3Lf"(2)>0 20}
(2,-31) is a local min.
¢2‘5 3
x=-1,y=—4,f"(-1)>0
(~1,-4) is a local min. ~30t
. (2[ ~31 )
(i)  For pts of inflexion, y 7 =
3x*-2x-2=0
2427 17
*="6 T~ 3
Test for concavity, (b)) [ 94
() <0 and f”(c*) > O then .
o is an inflexion point. ! |
| |
f7(B7) <0 and f”(B*) > O then A | y=F ey
B is also an inflexion point. | !
) 4= % 20
0.6 =5 x40
0 = 0.3 radians 1
0=03x182=17011" 1
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Question 7 Question 8
3x
@  I=Ie™ @) 3
dI e
=—Alpe™=-\J 1 5y 4x Sx
(ll) 0. 93]0 Ioe —~20¢ 1
A= In (; g 3 By Pythagoras' Theorem ,
=3.63x1073 1 .
Height of A = 4x 1
iii 0251 = Iye™ 1
(i) h‘;o_zg Area = £ x 6x x 4x = 12x? 1
1=70.00363
=382.05 cm (2 d.p) 1 (b) () $.4. =2(12x2 + 5xh)
(b) @) y=0, cos2x=0 1 450 =24x? + 10xh 1
26=5 x=3
z 450-24x2
4G 0) Therefore, h =———
10x
[e3x sin 2x] 1 = 10x !
= 0
2 =RH.S
Py
-[5-- 1114 i
(i) V'=12x%h = 12x2 (—5-%&
=2.68 (to2d.p.) 1
2_. 4
(i) x=In12-Iny :_54036“3628&_ 1
x=In 2 ] = 540x — 28 8x
e* = 12 1 av
Y (i) o= 540-86.4x2 1
y=12e~* 1 )
av
~2=-1728 1
For stationary values, /> =0
therefore,
x=22.5 forx=25V"<0 2

Therefore, Volume is a maximum
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V=7540(2.5) - 28.8(2.5)°

= 900 units? 2
Question 9
. _PRE-1)
(a‘) n - R—l 1

(You may assume the formula).

A =$200000,R=1.0125,n=20 1

_An(R-1)
“RE™-1) !
= $8864.08 1
(b)  Fill in the table below and find the
approximation to
(0.5 ea)
T i 3z i3
*10 1% |3 s | 2
)] 0 05 [1.00 |05 0
2{0+0+4(0.5+0.5)+2(1)] 1
:'} 1
ver y}dy 1
o4
5718
3y3
=T -‘—}5}"‘ 2
0
= 19.27 units3 1

Question 10

(@) i) v=8+2t-#,

a=v=2-2¢

a =1 (because of magnitude) 1
Therefore,

2-2t=+1

t=2,>

222

’ _ 2 _'i
(i) x=8t+t*—S+c

Whent=0,x=0=¢=0 1
x=8t+72—%
Whentr-S,x=23§-m 1

(iii)) When P is at rest, v="0

*-2t-8=0

t-H(E+2)=0

t=4, sincef>0 1
Att=4,x=26:m 1

(iv) Whent=5,x= 23-;- and
fromr=4tort= 5,x=3%

Total distance travelled in 5 seconds

=262+31=30m 1

(b) V= 5 (4 +4h) and h cm s the height

When V=16, h* +4h-32=0

Therefore, 7 =4 1
V= 2hid =h+2 1
2

dn_dh dV 1

dt = dv’™ dt

1
=72 <12

When h=4 ih—= 2 cm/s 1

> dt




