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INSTRUCTIONS




This question paper consists of 16 questions and 24 pages (including coversheet and
extra writing paper). Please check that your paper is complete.

Read the questions carefully.
Answer all the questions.

You may use an approved non-programmable and non-graphical calculator, unless
otherwise stated.

Round off your answers to one decimal digit where necessary.

All the necessary working details must be clearly shown. Answers only, without
relevant calculations, may incur penaities.

It is in your own interest to write legibly and to present your work neatly.

There is an extra page at the back for answers in case you run out of space or make a
mistake. Ensure the marker knows to go to the back and ook for your answer by
writing a note at the relevant question.
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QUESTION 1

In the diagram, trapezium ABCD with AD//BC is drawn. The co-ordinates of the vertices are:

A(1;7} Bi(p;q)

C(-2;-8)

BCintersects the x-axis at F. DCB = «

and D(-4;-3)

¥

A

D{-4:-3)

a)  Caiculate the gradient of AD

b)  Find the mid-point of AD

(1)
(2)

c)  Determine the equation of BC in the form y=mx+c {2)

d)  Determine the co-ordinate of the point F {2)

e) AB'CDIis a parailelogram with 8’ on BC. Determine the co-ordinate of B’ {2)
-9

1+3 (Q
A mAD= T ) O0=2x-y
z L “2x
b) ( 3, a ) X
(-7 2) F(2;0)t—
L~ 7

c,) M=2 (—2;-%) e) R (3;2)

4 +% = alxes2) =
Y > 2t -
4 S Ao
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QUESTION 2

a) | Determine the size of &, ff and 8. {6}
b} | Determine the size of EAB (3)
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QUESTION 3
PRQ is a tangent to the circle with centre O at the point R{6;-2)

> i jf:(a:wz)
"
Calculate the equation of:
a) thecircle (2}
b)  the tangent (3)
Q) Or = Jlo-y2+ (orzf
- Revw
- Jio “lams)
. 2 L
. )L‘"ﬂ-\tf = 4O ‘ ﬁ
2. S I o
W moR = = T
SoaTAN = R ST (L 2)
§ +2 = 30c-6)
u = 33& —\K*Z
<) i
g = 3% -a0
wJ -5-
. Page 5
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QUESTION 4

The following table gives the frequency distribution of the daily travelling time (in minutes)
from home to work for the teachers at St Benedict’s College.

Daily travelling time {x) in Number of teachers
minutes
0 <x <10 20
10 <x <20 35
20 <x <30 30
30 <x <40 10
40 <x <50 5

a) Circle the correct answer to the following questions:
(i)} The estimated mean time, in minutes, taken by the teachers is:

A 145 @19,5 l/é/ C 167 D 245 (2)

(ii)  The estimated standard deviation for the time, in minutes is:

A 10,57 B 14,14 c 114,75 @ 10,71 (2)

b} An ogive was constructed from the given data.
Construct a box-and-whisker plot on the scaled axes below the ogive to summarise
the data. Show on the ogive (by means of dotted lines), where you have read off the
data required for the box-and-whisker.
{3)
100

th
Q

No. of Eployees
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c) State whether the following statements are TRUE or FALSE: / /

L
The Inter-quartile range for this data is 25 *’ A L% - (1)
Only 35 teachers take less than 20 minutes to travel to schoo! - A LSk ~ (1)
i -9_

QUESTION 5
A group of students wrote a stats test and the following data was obtained:

Std deviation 3

Mean 72

Median 64
a) Isthe data skewed? If so, in which direction and give a reason for your answer. {2}
b}  The teacher decided to add 5 marks to each person’s mark. For the new set of

marks, write down the:
(i} Mean
(ii) Standard deviation
(i) Median (3)
. L , o
&) Mes NMean > median -
! [4

[
_‘. Pogibvdﬂ skewed

B () 11—
(), g v

() L9 o
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QUESTION 6
Prove the following theorem using the given sketch:
If TAis a tangent to the circle with centre O at A, then TAB = ACB.

Show all eonstruction lines.

Cuen: Tangeat 1O

o ’\\-} A
RTP. TAR = AcH

eoor . Draw  dicnneter Aol)

and _jon B(D) g

3

s |

fj)\\,—’r)&z = ¢ ! ?:Ct(\‘LFaO{V!/]

é; +é‘1 =N ToN L\ 7 n senvit-Circle

—
buk /8\2, = ¢ VNS n Samg Segvian

&
Y

N 2-_ \}
N\
. /\ { i /
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QUESTION 7
Complete the following:

a} Aline from the centre of a circle to the mid-point of a chord is

-~

Perpeadicular g e crors

b) Given OC L AB; Ois the centre of the circle. T

¢} Given OK=KL =10

j- _30° -

Reason: l- at (f:ii’\b*{ ~—
X L at CiFCUﬂj[

L

d} Given: Ois the centre of the circle. AOC = 140°

True or false:

(i) B=70°

(ii) E, =70°

(i) Di= B

0 FALSE -
(i) TRUE

(i) FALSE i/
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e} The only cyclic quadrilateral in the diagram is:

VY X L \ P

(1)

QUESTION 8

a)  If sinA =§- and 90% < 4 < 2707, determine, by means of a sketch {and

without a calcuiator) the value of:

sin2A
cos?4A
(5)
X “j T F
YEr3 =R /
=4 - Y = L*,
y-3
a
50 AN YsmfaA Y
(N A Ces* A
_ QAsinA
con N
-4 .
=y e
- ,,(9.- )("c_}_ = ”"l‘f_. = ,2//
- u u 2.
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k) Given:
sin27%.¢cos13% = ¢
sin13%.cos27° = b
cos27%.cos13% = ¢
sin27%.sin13% = d
Express the following in terms of a, b, c and d:
(i) cos 40° (ii) sin149

(6)

!

L‘\ Cos WO = cos L+ \;y) L P

[

¥

COS A1 oS ¥ -SinA <in 13

s —chk "

g —
Sin(a1-13¢) 7

1t

(in) Sin gt

= SN A (05 1R3¢~ oy A Sing

li

C/\‘"b /

c)  Simplify without the use of a calculator:

cos(360° + 9).tan(360° — 8)  sin(90° + 9)

()

$in(180° + ) cos(8 — 360°)
= CCS @ --'&cm@/_jin~ cos & t/
~Sin@ AN
o - &
= s ;"Q'T . i
CENE i |
— SiNn&
= —SinG@ L
T 1
— SIN@
= |+
= = _,__//

-mmmmn——-——————%_-—*———_——__qwm__m% "
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d) Consider the identity Losinax

SINX—COSX

= SiNx ~ cosx

For which values of x is this identity undefined?

-
"

SINX - cos.x = ¢ d
SN X = (©> 30
Fan X =) é///
ca = §s°
e = S HICIST L Ke 2

!

L/,y/’
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SECTION B
QUESTION 9

Given f(x) = 2sinx  and  g(x)=cos(x + 30Y)

a) Show that the equation 2sinx = cos(x + 30°%) can also be expressed as (5}
tanx = "g"
b) Hence, determine the value(s) of x € [~90°; 270°], rounded to ONE decimal (3)
digit where f(x) = g(x)
¢) Draw sketch graphs of the curves of f and g forx € [-90°; 2709}, clearly {6)
showing all intercepts and turning points.
d} For which values of x is f(x) increasing and negative? (2)
g KRSinx = con (X 430 e
=
A SNX = (OS5 X oS0~ SN gin 30°
) N 1 o *
&SW\DC = CONXY . VYR, — SI1nDc¢- i/-,‘/l
7 =
4 SinX = JF cosx —Sin X L—
D SinX = U3 cos X

> bbnx =X

' J =
Lan>c = Y= L

S

e

b) Eﬁﬁl = =

C.A < 19,1° 1//l 1//\

Y e jlE,°; 199,
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LM CiMp\.\l‘/ ‘,//}y Cos cpl =

XS / Xy U_S‘//i/

5 —

—4C° L. <G

-16-
QUESTION 10

a} Evaluate:
sinéx cos6x

sinZ2x cosix (4)

SiNbX Uy XX — coslox sinZ2x. 7

(‘i VA q-\l- P 1 H\'\/
LAHTY L Uy A

~ AW
Sin (X 22X )™
SN 2 O Ly

{

7 PO B
- Z ST T
SIN 2x  cen 2X L /

- 2 SN 2x o (X

S 2x oy 2X
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2+
Express cos®A in terms of cos 2A and then show that cos 150 = --—2—V

(6)

o . A -
AW A~ | =cos A, -

Reey'A = cos 2A 0+

COS" A = cos 2A T

.y
Co31D? = cos 3o+, 7
X _
2 - '\JTT%-L/
O3 18° = =74
~
. . . UR A2
COS™ 15 - =
]
o JB+2 o L
Cn™18 = == >3

Cos | =

oS jS° :—\/I J= 2 el

Vi
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QUESTION 11

Building regulations require the provision of lightening protection for thatched roof
structures. In the diagram, AD represents a vertical lightening mast constructed on the same

horizontal plane as the house.

B and C are two points on the ground which are in line with the front of the house {MN).
B and C lie on the circle of lightening protection provided by the lightening mast.
DBA = o is an angle of elevation from B to the top of the mast at A. DCB=6. AB=p

a)  Express BD, the radius of protection, in terms of p and o (1)
b}  Hence, show that BC = Zpcos « cosd (4)

e
@) \n Bﬁ&Di Cos o = P ;/

-

__ PCO,SQL — BD
B BRC = IS0 -Ae L
R C 20 /

sm{igo ~2e) Sing

R = RO Sin Q&
()‘lf\@” / 3 /
R = p (o> oA TG o8 d
SiNdg
= R p CO5 oL oS (% .

T L= PP Ay e L e e e e e e e e e A e e T e e B e e e e e e ettt e - o e e b A A A b e

Gr 12 Prelim P2 2014 Page 16




QUESTION 12

Consider the table below which gives the number of hours studied and the results obtained

in @ Maths exam for seven boys.

Number of hours 1 3 5 6 3 10 11
Maths result (%) 35 55

a) Calculate the correlation coefficient

{2)

-
| r-0,93 7 °

|

b} Comment on the strength of the relationship between the two variables.

(2)

\/ery steng)  posihye  coccelahio
l | —

l./’/

c) Find the line of best fit.

(2)
L/ /
d} Use the equation to predict:
(i) A boy’s result if he studied for 3,5 hours
{ii) How many hours a boy studied if he obtained 100% (3)
"
() 52,2%
(1) 100 = 3%,7% +3,§3x
bl,22 = 31831 /
o houg
e) Are the results obtained in (d) valid? Give a reason for YOUr answer. {2}

Not I’)é’(_‘@SSGHM. TJust  because e }3647 st c‘/cc_j

9"' o hount dm‘fﬁﬂ% Megn g (il {7(36‘

|00/ 26 shdyng doton't mean ke il

e 3% . Extagpahion  noF wsyal ly valid 4
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QUESTION 13

The equation of a circle in the Cartesian Plane is

12 4+ y% 4+ 6x — 2y — 15 = 0 with centre R.

T
T
/
/)/ .\\\‘_
/ T~
/ ~
*-.\‘
R I
* \ P(8:-1)
e
\w//-
a) Rewrite the equation inthe form (x ~p)? + (y —q)2 =r (3)
b} Calculate the length of the tangent drawn to the circle from point P (8 ; -1) (6)

OA N +L01Jr\+\,| fa\q 2] = 1Dy +)

Cevay = Ly - 1S

b\ (entbre (_"?5’,.{} fachus (L) =9
| ' LT
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QUESTION 14

in the diagram below, two circles are drawn. Circle with centre O touches the circle with

centre B externally.

The equation of the circle with centre Q is given by x% + y? = 45, The equation of the circle
with centre B is given by (x — 2p)* + (y + p)? = 20

b ¥

A

Determine the value of p.

radws of cice 0 - JGS = 3J%
fachus of cicdle B =ye = alig

- BJS e
R( 2p ,;-P) AN = 5
.,/L,/ 5%\
Qp)* + (p)* - (5yBY
Lp*= + P’L = |25
ES PQ_ =i
IDQ“) A P
p = B T .
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QUESTION 15

Given: ABCD is a cyclic quadrilateral. O is the centre of the circle. OA bisects BAD. OAB = x

b
RS
/ \

a)

Name two other angles equal to x

o (2)
-
R, =ov A, =

b) Find BCD in terms of x, giving a reason.

B @)
{ /

upp W tyelc g e

T

RED = 190 -2x

¢) Express ADB in terms of x, giving reasons. @)
. - e
ADR < A AOR L ;. alb conlbre = Ax L

at Ciucumf

ande AOR =150 -2x Sy O (/71
" ADR =

o~ /

d} Can AD be a tangent to the circle through B, C and D? Motivate your answer. (2)
ANO D, would hawe b

[ cZ L"LCI_Q é

-10-
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QUESTION 16

From a point A outside the circle, centre O, two tangents AD and AV are drawn. AO and VD
meet at M.

BOD is a diameter of the circle. BV and VO are drawn. Let A, +A = 40°

a) Complete: }/
Reason: 2

ADO = 90 Fon L rad =
BYD =90° LN SCMI~CH’CL/€ L
(2}
b) Caiculate, with reasons, the size of:
M Dy (i) 0, (4)(2)

(1) F—\\{ = AN L equal V-éa‘nﬁ. frowa  Conimon Pt
. Vs = 62 1

N 1

L 1 "N = G
Ua+D, “leorT Us oo A g

L Va |
D, A — (ABo :570")

3 7
.. ‘.-4‘\ L«/‘t ] _‘i/‘ 1 ) 7 - ‘
(DENCTERTY L ab conbe =ax caf
i . CIre
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¢} Prove BV//OA (5)

Y
- H

'/-'"

AC = AD cqual bungenty  ham @owanica pt

OC =00 U radil L

CACOD 15w kite

N 1 _
19\\ =90° L1 diagoncdn  dy a ki te
. J

RUD +™ = |R0° o~

8\{// O A i1 (o-imnl Lty = | L1
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