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Mark

e All questions are to be answered in this booklet.

e This question paper consists of 24 pages. Included in this, is a list of useful formulae. Please
check that your question paper is complete.

e Read and answer all questions carefully.

e Itisin your own interest to write legibly and to present your work neatly.

e All necessary working which you have used in determining your answers must be clearly
shown.

e Approved non-programmable calculators may be used except where otherwise stated. Where

necessary give answers correct to 2 decimal places.

e Diagrams have not necessarily been drawn to scale.
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Question 1
ok C(8:k)

D (x;y)
B (0; 4

A(3;0) X

The points 4 (3, 0) and B (0, 4) are two vertices of the rectangle ABCD, as shown above
(@) Write down the gradient of 4B and hence the gradient of BC

—4 - o B
Mhpe =~ Mg =

[

Ao Lpg i (2

~

The point C has coordinates (8, k), where k is a positive constant

(b) Find the length of BC in terms of k.

Bc= N (50) " G - 4)" /™
= /M 04 4—,@,2-—»’)&4—\(0
/[/k gk = T0 ‘/Q

(2)

)

Given that the length of BC is 10 and using your answer to part (b)
(c) find the value of £,

e T
00 = k™~ Fh 30 Vm
= Sk —-20 =0 /o
(b =ik +2) =0

= 1oV, -4 (-5 -2 e “‘““““7

%
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(d) write down the coordinates of D.

2

i\

D.(l;/yf) =11V gy =07 (‘“) [11]

Question 2

A(3;7)

G(a; b)

D M\
B(1; —6)

v

In the diagram above, A, B and C are the vertices of a triangle. AC is extended to cut the x-axis

at D. (The diagram is not drawn according to scale.)

(a) Calculate the gradient of:

M
i) AD : : (2)
Ve ; - 2 . 1 o
M"__ = e £ '2..\ b o Z / "2‘)
=i » — \
ii) BC / m | @

2
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(b) Calculate the sizes of @ and 8 and hence write down the size of DCB. (3)
— \F' \/\

,/“f-muoo—-j‘i\/\mm /#e\»\JB

XK= 2655 Ja , 5 _ -{og&,/
A v
PCBH= (50 — (Qélbbs-k—@%;&
_ v g -
(c) Determine the coordinates of M, the midpoint of BC. (2)
MU;%) x=-3tl = 4t
(J Z.. =
M ("""} -—-‘.) Cé’@{’ _/gfi,{_\) W..Aw .,_,% JL&J / &_)
’ o T, s ArndORT7
(d) If G(a; b) is a point such that A, G and M are collinear, show that b = 2a + 1. (5)

£
Mg = M gu. = M A / v
A7) Ci(«:u,b) YNEVED)
- . ___*7._.(,
Mg = 2LV Mgy = 231 /M"’VM-—%
/ = /
=2

b-7 _ =2 V
T e
b = Boutl

[14]

A‘g _..,\.‘Ln_d( /‘ir\,kq ./lMQ A

b-7 _ btl (b-‘f)(euw) =(E+I)Ca*3)

FE—— Ab-Tatb-7 = b Ta—363
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Question 3

A driver, Chris, of a courier motorcycle, recorded the distance (in km) he had travelled on 15
trips. The 5-number summary of his data is: (12; 21; 25; 32; 34) and the box-and-whisker
diagram for his travel appears below.

J ,zli,,,,, e
: ] |
& J\]._._._._._- | ________“_lr A Ca- Ay J
A s, AN
Laluwa
Another driver in the same company, Colin, also recorded the distances (in kilometres) he
travelled on 15 trips. The data appear alongside: 1) |2 |2 (7)) ¥ (9 20 -~
24 19 20 27 17 20 32 27 om o TN oo &N
260 18 13 23 30 10 13
(a) Determine the median for the data. / / (2)
e ooy = | ° [ 2)
- L8

(b) Determine the 5-number summary for the data of Colin’s travels and draw a box-and-
whisker diagram in the space provided below the box-and-whisker diagram above.  (4)

M = 10 /\

NMiax = 3R V) \/xp)

(c) Carefully analyse the box and whisker diagrams for the two drivers, and comment on the

differences or similarities, if any, between the distances covered by each on the 15 trips. (2)

A — _AMsrwal elisYrrbateso

‘ . SR
CRin  Tod B5d % A npd Ao 52 ol B0 M,
SC Form 4 November 2016 Maths Paper 2

Ko Aaly —SY Eb/

verspored
M/@M iQ Mi?’,@u / /V/




Question 4

The cumulative frequency curve below shows the mass of 280 students.

300
250 o
~d. 200
200 Iif vy
’/
@ ya
8 150 %
& v
; 100 5 :
..g Fd
= . Y475
)
80 65 70 75 80 85 =)
Weights (kg)
Mass (kg)
(a) How many students hy a mass of less than 73 kilograms? (1)
150" ebwotonty. (i)
(b) Find the number 0/\f students t\h/%t have a mass betw\?m 80 and 85 kilogram. (2)
270 — 250 = o4 2
T (

(c) Complete the following frequency table. (2)
Mass(m) | 60<m<65 | 65<m<70 | 70<m<75 | 75<m<80 | 80<m<85 | 85<m<90
Frequency 20 5 5 . = — 10 ;

PR =0 . '
A IR ) (2

(d) Hence, calculate the estimated mean of the students’ mass, using a calculator. (2)

)Z’ 72,95 W

(2
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(e) Write down the standard deviation of the mass of the studerfty (1)

Sl Aopoalioy =, S,GI. ( i

(f) After a relaxing Matric Rage, all the students have gained 2 kilograms of mass each.
Which of the following statements would be correct for the given data set?
(1) The standard deviation of the data set changes and the mean stays the same.
(i1) The standard deviation as well as the mean changes.

(111)The standard deviation stays the same and the mean changes. (D

e s

[+
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Question 5 A
¥
In the figure, the straight line with equation
2y — x — 10 = 0 cuts the x-axis at A X B/
and the y-axis at B. M is the midpoint of
AB and OD 1 AB.
4B 0 ¥
Determine:
(a) the coordinates of A, B and M. ' 4)
2y~ X =10 = O
Xowy( = =—lo Yok 4 =5 L LW
TR p(b o) M (-5 =2
: I w{j’ww fu/ e balinalii ( 4)
(b) the coordinates of D ’ (6)
Mas = = / - Mop = — 2
, o,a_lr/ ol CD /
U M = =2
oy o2C — =0 ;
2 (*'ﬁ;g\ x-l=0V
— Sx =10
. = -2/

D( —Z; 4) J
,Luwe ot fov Av*“”"”““? =2 (@
/LWNMQ [10]

(0
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Question 6

i 8
(a) Given SIna = 17 and 90° < a < 270°, with the aid of a sketcirl and without the use of a

calculator, determine the value of:

(i) tana

R

3 3)

(D

(i1) sin(90° — @) /
o A X

m-

\

2)

——
— —

(=

7

l: / (/uﬁ&w oo gran )
7 / &

(b) If sin 40° = p, determine each of the following in terms of p (without the use of a calculator)

. (i) sin140° '\ % (1
M/wu/ ) A ,f)
AL o) -~ A A0 o '\//
¥ lw i e ‘._ i ‘
iy R TR W (1)
(ii) cos(—40°) / (3)

= /\/l—f_p”' /

)
(iif)cos 50° sin 220°

/

= A0 — 4 AQ
A

(4)

3 R
= b =B =%

! !
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Section B

Question 7

Simplify each of the following as far as possible. You may not use a calculator.

sin(180°-x)

®) c0s(90°+x)+sin(360°—x) @)
= ./M\DC«‘/ — A X _  — J ,/k
/ — 2_
! — smx’ élmg/ |
VvV =

cos115°cos 214°
cos(—65°).sin 236° /

— a5 ( /w-o543

65 { (- o 5/ 5/) s34 ash
= -1 / (j_

)
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Question 8
Given: f(x) = 1+ sinx and g(x) = cos 2x
(a) Draw sketch graphs of f and g for x € [0°;360°] (5)
eg(;() -1—*[ + AN X~ k)C) = _«Ah03A?
! : e-\\.\‘ f ’ﬁ 1| ) ;
i 19 . p /7 A\ / /::-,w o
d |
ik ({ Y ot 2a k) ABMLNL |
Aog ‘ st f@“‘j
V
74% 28
2 ‘ O‘“‘a‘,‘% ] ‘-£ )
_ - -
1]\\ | \Q | g
N -
\ / | l . l .(‘
{'.\ @ //' 180 s : 270 o 30
\_\ a
1 g e
,a ;i 4 /ﬁv/ | Ay Aerrock
/ ¥
! Gev ATV 4
(b) Using your graphs, read off the values of x for which f(x) < g(x) 2) 2ol -
/)\ \/\ \/\ \IA

XE[ w0, 210] « T e[320; 500]

: i ()

i L ) e
3 Af), N _dgpon _backeiy [7]
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Question 9

The straight line passing through A(—2; —3) and B(7; 2) is parallel to the straight line with

equation rXx —;_3y+5 = 0. Calculate the value of r. (5)
/SQB,,// ;/;vc-sx,;}'-rb"’:o T3y = trx +5

Map = /vuuij/ % . Lx+ZV
S = A -
(3‘ 5 b <2

Question 10

(2) Given: cosG = 0,726 and 180° < G < 360°

(1) Use a calculator to solve for (A} , correct to one decimal place. | » (2)

é\f = 3lé, @J / — 5 ’*3,4§"‘/

<
(i1) Hence determine the value of tan(% é+ 100"], correct to one decimal place. (D)
— S
= - L
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(b) You are given 6 sin?@ + cosf8 = 4
(i) Show that this can be rewritten as 6 cos?6 — cos8 — 2 = 0. (2)

© _an’s ,z/w@ = 4
(c([—- w—f@ +t = 4
Cp'- QW@"I‘/CS{J@ A =0
'”QQ/CMZQ‘E/W@—%%—:O
C 176 — es0— R =0 (=

(i1) Hence find the general solution for 6 sin?@ + cosf@ = 4. (5)

bes™© — A8 Q — Af—‘—(’)
C i)(?‘w@*f@-——g\ ,
/Oe.—a@r= —J- /w /CM@ %“/

\

‘5 el
\ | ‘ A« i A
V bO \ S i, T

@ - —T \46 g Y

Ve
Z

o } - |
o= X 130% 300 o Qv‘ A5 L+ n D0
VA S VA
MEE

2 izg, 4 AoV M o %2;_)

S = \Qw + _n3J60. ( /
ov o= KR40 ¥t JvS@Oj
o 0 A5l w30 [/
v © =3Bl + B0 MEFE
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Question 11

In the diagram below, ABC is a triangular piece of card and AP is the angle bisector of BAC.

AB = \3cm, AC = 3vV3 cm and BAP = PAC = 30°

(a) Determine the area of AABC leaving your answer in simplest surd form. 2)
= 5 5. 805 ant0 V' &
V) - :
= __(%_ ; __"_;5? = 61 ____E \/\ Co . / %)

o “F (
(b) Area AABC = area AABP + area AAPC. Use this and the answer you found in (a) to
determine the length of AP (3)
i A BRBP + ara AAVGC M ﬂ
; iR - e
= J.i/(g’A-Png{\.\,_ i—%’.AP. R3O = ‘7_/4__2”‘/‘
_ “T
A5 AP, + BIS APz 443
A J a "}‘ a ‘-::f-i_
AP + AP =9
4 AP =9
AP L, T~
=% -
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(c) Hence determine the length of BP, leaving your answer in the simplest surd form. (3)
Lo = BAP.
//ﬁ’?
= 2 =,
AB+ AP = 2AAB AP (apg AV Y

op=
S (E)- 2B By AT
L — ky =t ==
By~ :_@_&L
A/ (%) [8]

L
[a
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Question 12

16

(a) In the figure, O is the centre of the circle AEBCD, with line BOF //EA, with F on AD. It is
g _ —~
given that BOD = 100° and D; = 20°. The sizes of the angles are as indicated. In each

case, supply a valid reasony

D
B
C
Statement Reasons

A, = 50°

£ oA Condne = R L g u/./m%\/
0, = 80° : o

Afzﬂ o)  _SEv /@u\c
F, =80° \/

e d L a FOP v Lo ong & Fop
A, =30° & % , )
1 A:.—_ﬁ /{_@4\,«)_‘705{9 ':'-/ E’A’/BF\:’/‘ )f-
B, = 30°

ks sls = 5 AESpr ol

¥ v
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(b) In the diagram below, AB is a tangent to the circle passing through B, E, C and D. AD cuts

the circle at F. AC is drawn. A list of statements is given. Give reasons for the statements

which are correct. If a statement is not necessarily correct, write “not correct” in the space

provided for the reason.

€)

Statement

Reason

v d

G+G=F LI L (‘70&0 2/#0&!(

o™ oK

v4

\ FDC,B\

D, + E =180°

' &

ol
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(c) P, Q and R are points on the circumference of a circle centre O.

PR is a diameter of the circle.

QS0 = x and OPS = 3x.

(1) Express each of the following angles in terms of x.

Give a reason for each of your answers.

a. SOR / (2) ‘ /

A
SQR, = 3x .LJOM MW

(i) POS . N AN )
@ = 90 L _gown Carldp -
A
L PQS = 90 Yo (2
(iii)y PSQ - POS o ‘/ (3)
@60 = X Gausas a1 PSCQ = 523( N
A J
(iv)SOP R 2)
Sop = 120 - CV-X./\/ AL?»\M,.A 6OP/ (;)
OR Lo e _gxe L
() PRQ 7r @)

(vi) QPR &

QpPr =

PR(D_ = ;22:, A /"7 A M/ U-V‘J‘y
Sl ﬁ (=D
(2)

|30 — (&x 1 Cio)

L T—
o QO-';ZJC/‘/

7

l_fg uud/A “RQR(‘ s
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(d) In the figure, P, Q, R and S are points on a circle with centre M.
It is given that M; = 4x + 40°and § = 5x + 20°,

Calculate, stating reasons, the size of (.

()
M, = Hxra0f
Al

"@ = Ax +3Q ¥ Q o uﬁﬁ%

54—@ = |5’

77 ’
SxA20 4+ = (B0
LS = (40
>C =D
A
S = L%
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Question 13

(a) In the diagram below, O is the centre of the circle. PT and PQ are tangents to the circle.

TPQ = 70°. (Hint: you may need to draw a line.)
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(b) In the diagram below, A, B, M and T are four points on a circle. The tangent at T meets BA
produced at P.

M

Given that ATB = 32° and that APT = 78°, calculate the angle subtended by BT at the
centre of the circle.

(Hint: let B; = x, and solve for x first.)
4N

(5)
@\l = 0 A /\
Ty = DC,\/ /{a,v%mj%
Lo »~ PTH A A
25"+ x p3atx =180 Y Ll wn &
2+ WO = (%0
N x =25/
A= lso -(75+35)
o ({[c‘ Lihg o 2 /AVPT:
Az: M A LK £ W&CQ"\Q‘/
= {, - . v /

. gor = g

A
L o ¥ Conko = “sr-lé_cwwu‘z/

—\ [10]
/b>
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Question 14

In the diagram below, the radii of 2 concentric circles is 9 cm and 15 cm.

Tangent AB touches the smaller circle at T. OT and OM are drawn.

(a) What can you deduce about AB and OT'. Give a reason for your answer. (1)

(b) Write down the lengths of 0A and OT. (1)
oA =15 A
OT= 9 N (1)
(c) Hence, calculate the length of AT (2)
Lo x AOT A0 AT 370
1s” = AT ¥ 9 P .
_ = AT , M [ =)
225~ I AT = 12

(d) Now given that OM 1 CD and CD = AT — 2, write down the length of CD. (1) -
/ D

D = AT-2 = tzf\a.zto.\/\

C o
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() Join OC. Hence, or otherwise, calculate the length of OM. 3)
Lo 4 OOM. OC= cM +oM _
M= 5V o foow oo | _fo Lehnd
3 = S 4 oMV
oM =afm [ =)

(f) Join OB. Hence, determine the length of BC. (2)

:Cvé OBM
OB= BM + OM
"= BM + 56/

2
z

3 = BM” M = 13/\
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Useful formulae

—b £ \b" - dac

2a
N~ X+ X5 I D
& = §f s = 1) £l —9) M2 j-zJ
Vo= mx +c ¥y = mx=-x)
m=22"N m = tan®
.\'2 - .T]
b
In AABC: L. SR
sin A s B sinC
1 3 2
a- =b" +¢" —2bc.cosA
area AABC = jly—ab.siuc
sm(o + f) = sino.cosP + cosa.smf sin{o. — p) = sino.cosP — cosa.sinP
cos(a + B) = cosa.cosP — sma.sinf cos(a — B) = cosa.cosP + s .sinfP
cos® o — sin’ a
cos2a = <1 - 2sin’a sin2¢ = 2sino..cosc
2cos’a — 1
(% = XF
n 7
7(4)
Pidy = ) P(4or B) = P(4)+ P(B) — P(4 and B)
n
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