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TRIAL BSC EXAMINATION

Mathematics

Tatal marks (120}

= General Instructions « Attempt Questions 1-10

¢ All guestions are of equal value
+ Use a SEPARATE Writing Booklet
for each question

& Reading time — 5 minutes
¢  Working time — 3 hours
Write using blue or black pen

® Board-approved calculators
may be used

& A table of standard integrals is
provided on page 12

@ All necessary working should be
shown in every question

NAME: TEACHER:

e S S T e

5] { 15 L a ) B P " 1 2 [ ' . i !
I
Total marks (120)
Attempt questions 1 — 10 ‘
All questions are of equal value
Answer each question in a SEPARATE Writing Booklet, Extra Writing Booklets are
available,
Question 1 (12 marks) Use a SEPARATE Writing Booklet, Marks
(a)  Find the value of (2"" +3)* comect to two decimal places. 2
) Solve 4 -3x > 10 and graph the solution on the number line. 2
{c) Convert 300" to radians in terms of . 1
{(d)  From a pack of fifty-two piaying cards a person selects two cards and places them 1
in a row. What is the probability that the second card selected is the ace of hearts?
(¢)  Solve forx: 2x_xtl, 1.
3 2
|
. 3
Find integers a and b such that =a-+b.
8 2 -2 2
a1
(g) Solve 3 =§. 2




. - Mk
Question 2 (12 marks) Use a SEPARATE Writing Bookdel. Marks Question 3 (12 marks} Usc a SEPARATE Wriling Booklet. i
y {8)  Differentiate the following:
% NOTTOSCALE
(6] simf3x+1}. 1
o
dxidy=40 @ linx, :
(o iy = 2
x
o B(5,0) C _x
®) 4 i
The diagram shows the point 4 on the y-ais and the painls B{5, 0) and C on the x-axis, NOT TO SCALE
Point I lies oo AC such thet BD is perpendicular to AC, The equation of the line AC is ’
3x +4y =40, Poinl M is the mid point of OD.
E
{a)  Show that A bas coordinates {0, 10). ! y,
{b)  Find the gradient of the line 48, 3 l
(c}  Writc down the equation of the line AB. ! B ¢
. . _ H .
(d)  Show that the equation of BD is 4x -3y = 20, In the dingram, ABC is an isosceles trinngle where A8 = AC and DE is paralicl 10
B,
(e) By su!viug the equations of ths lines AC and 5D simultanecusly, show that D has z
coordinstes (8, 4). (i} Show that ADE is an isosceles trispgle. 2
{0 Find the coordinates of M, the mid-point of DO. 1 {fi)  Show that DB = EC, 1
(g)  Findthe perpendicular distance of 9 from the line AB. 2
{’ " . Show that M lics on the line AR, ' 1 (e) Find:
L
[[}) Find the arca of quadrilaterl 408D, 2
W J(Zx +3) dr 1
. . x . 1
1) —dr
N (i) Ism 3 . -
1
e dx
. SRt 2
!
3 4
q 1 i | i H I ] 1 I | I N Lo} Lo} y E | I [ I ! 4 ! 1 H 1 | H il r

. Marks
Question 4 {12 marks). Use a SEPARATE Writing Booklet. Question & (12 marks) Use a SEP TE Writing Booklet, Mscls
(2) W (2}  Considerthe eurve givenby p=x'- 32" +2.
A NOTTO SCALE
(5] Find the rwo siationsry points and detenmine their nature, 4
500 m _ : : (i)  Sketchthccurvefor ~1sx<3, - ' 2
5
00 m )
y l
From a ship at point 5 two bupys are ehserved, one a1 point A at a distanee of 500
metres and a bearing of p43°® T, the other al point B al s distance of 700 metres and
abearing of 1187 T. )
{i) Copy or trace the diagram inte your Writing Booklet and mark on your 1 O
diagram all the given information. Show LASE is 75°.
{if)  Findthe distance of buoy A ifom buoy B, cosrect (o the nearest metre. 2 -1
(iif)  Find the bearing of buoy A from buoy B, corvect 1o the nearest degree. 3
-4
(&)  Thegraph of y= f{x} passes throuph the point (2, 3} and f{x} = 3= - 3. z The diagrom shows the graphs of 5= L}_z md y=-1x"+2.
Find an expression for f(=). x
(O] Find the trea batween the curves from x= 1w x=3. 3
(&)  Considor the pashola (x—1)* = =By =3} {ii)  Show that the carves intersect when =* —16x° +4 = 0. i
-~ - = -
. T _ L . 2
. " 2 {iii}  Use the substitution of u = x”, or otherwise, show (ke x coordinates of the
® Find the vertex and the f of the parbele. points of intersection of the two carves ore
(it}  Skeich the parabbla marking the vertex and focus on il. 1

oo r=afur2fis. I
{it}}  Find the equatioh of another parabola with the same fecal length, focus and ]

axis of symmeny.
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Question 4 (12 marks). Use n SEFARATE Writing Booklet. Question 5 (12 marks) Use a SEPARATE Wriling Booklet Marks
@ o () . Consider the curve givenby y=x'-3x" 42,
4 NOT TO SCALE
(i) Find the two stationary points and determine their nature. 4
300 m (i)  Sketch the curve for ~1€x 53, 2
5
700 m {t)
B I
From a ship at point S two buoys are observed, one at point A at a distance of 500
metres and a bearing of 043° T, the other at point B at a distance of 700 metres and
a bearing of 118° T.
N X
(3 Copy or trace the diagram into your Writing Booklet and mark on your 1 -t ¢
diagram all the given information. Show £ASB is 75°,
(i)  Find the distance of buoy A from buoy B, correct to the nearest metre, 2
(iii)  Find the bearing of buoy A from buoy B, correct lo the nearest degree, 3
-4
()  The graph of y = f(x) passes through the point (2, 3) and f'(x) = 3x? -3, 2 The diagram shows the graphs of y = —1,- ~2and p=~ixT +2,
Find an expression for f(x). x
(i)  Find the aren between the curves from x=1.to x =3. 3
() Consider the parabola (x —1)! =-B(y-3) (i)  Show that the curves intersect when x* ~16x’ +4 =0, 1
(i) Find the vertex and the focus of the parabola, 2 (iii) Us.c the sl_lbstitutiqn of u = x!, or otherwise, show the x coordinates of the 2
peints of intersection of the two curves are
(i)  Sketch the parabola marking the vertex and focus on it. 1 N |
S x =284 2J15.
(iii)  Find the equation of another parabola with the same focal length, focus and 1

axis of symmetry.




Question § (12 rnarks) Use a SEPARATE Wrifing Booklet,
(a}  Consider he sequence T, = 27+ 3.

(3] Find the first 3 terms.

i) 15 this sequence an AP, or a G.P.7 Give rcasons.

(i} Find the sum of the fisst 20 wenms.

&} A puol is being drained and the number of litres of wates, L, in the fionl al time |
minwes is given by the equation:

L=120{40=1)°,
{i) A1 what Tate is the water draining out of the pool when 1 = 6 minutes?

(i) How long will it take for the pool to be completely empty?

NOT TO SCALE

4 T T B
,: 5 Inthetriangle ABC, ZCAB =n, ZCPA =, AU=UT=T7Band RSTUis 2
Y " thombus, Copy or trace the diogram inlo your Writing Booklel and wmark; the
infermation op i, .
[6)] Show tha ASTB is isosceles,
(i) Show that ZSTU is double the £SET.

(i)  Hence prove that £ACB is a right angle,

Question B {12 merks). Use a SEPARATE Writing Booklel.

(a) A particlc i5 moving in a straight line, Uts displaceracnt from a fixed point on the

line at time £ seconds is given by x = t—In(2r +1), 1 20, where x is in metres.

(i}  Find an expression for the velocity of the particle.

(i)  Find an expression for the accelerstion af the particle and show that the
direction of the scceleration is aiways posiiive.

(iif)  bn.what ditection is the particle moving when 1= 07
Fiu) At wha ime does the particle come 10 rest? ) -
i {v)  Where does the particle come to rest?

{¥i) How far does the particle travel in the first two scconds of its motion?
1 eave answer in exact form.

) r

The seclor of a circle with redius r and angle 8 has 8 perimeter of 20 cm.

(i) Show that the area of this seclorcan be expressed as 4 =10r 7.

{iiy  Find the value of B, 1o the nearest degres, which will make this area
a maximum

1 X Morks
Marks Questivn 7 (12 marks), Use 1 SEPARATE Writing Bookles. "
(2)  Givenihal sind= - and cas <0, find the exact value of tonf . 2
s
1
1 L
sin(; -8
2 ® Simplify < xtan(-g).
) Py sin(ﬂ—ﬂ)xmt S 2
[} Thepaims A(0.4), B(1,4), C(2,8), D{3,~1},and E(4,~I) are ploted on a number
7 plane,
2 . The line segments jaining A to B, B 10 C, Cto D, snd D 1a E, define o function
£{x).
1
(i) Show clearly on a disgram the information given above, | 1
. .
(ii}  Evaluale I g{x)dx . 2
L]
(d}  Consider the fimetion Jix)=cos’ x
x o s L B n Eal .
§ 2 2 3 6
EDSI X [} 2
4
[0} Copy and completc the above tible using exact vajyes, 1
()  Use Silppsun‘s nule with seven fimction values (from the tebie), 1o find an 3
estimation for the volume of the salid formed when the area berween the
curve y=gosx and the x-aXis between x=0 ard x =5 is revolved abow
1 the x-axis,
, -
3 .
e
|
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Marks
o Questlon & (12 megls)} Use a SEPARATE Writing Booklel, Mark
(ay i) Write down an expression for the discrimil of the quadratic cquation 1
ax! +5x+a=0
1 (i)  Hence, find the velues of o for which the funclion f(x)= ax” + 5x+ais 3
1 ncpative definite.
1 2
)  Soive log, 4=1log, 3,
1 -
1
{¢)  The population of solder ants, S, in & certain srea increases cxponentielly recording
2 Io §= Ae", where kis a constant and 1 is lime in weeks,
Al the beginning of an observation period there were 5000 ants.
(i) Calculate the valuz of the constant A, 1
(ii)  Minjtialy the population of the ants incressed at o rate of 350 ants per 2
week, calenlatt the valus of the constans k.
(iiiy  How many ants will there be nfter 8 weeks? 1
(d)  Expressin simplest form the limiting sum of the g ic series b
1 r
sin’ x+sin® x4 5in’ x+.... for 0<x<-2—.
4
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