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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.
1. This question paper consists of 9 questions.

2.  Answers ALL questions.

3.  Clearly show ALL calculations, diagrams, graphs, et cetera that you have used in
determining your answers.

4. Answers only will not necessarily be awarded full marks.

5. Anapproved scientific calculator (non-programmable and non-graphical) may be used,
unless stated otherwise.

6. If necessary, answers should be rounded off to TWO decimal places, unless stated
otherwise.

7. Diagrams are NOT necessarily drawn to scale.

8. Number the answers correctly according to the numbering system used in this question
paper.

9.  Write neatly and legibly.
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QUESTION 1

A (-3;3),B(2;3),C(6;-1)and D (x; y) are vertices of quadrilateral ABCD in a Cartesian plane.

y
S
A(-3;3) B(2;3)
0
P N o
< X >
X
C(6;-1)
D (x;y)
v
1.1  Determine the equation of AD. (4)
1.2 Prove that the coordinates of D are (% ;— %) if D is equidistant from B and C. (6)
1.3 Hence, or otherwise, determine the gradient of BD. (2)

1.4  Determine the size of 8, the angle between BD and BC, rounded off to one decimal digit. (4)
1.5  Calculate the area of ABDC rounded off to the nearest square unit. (5)

[21]

Copyright reserved Please Turn Over



MathemddOWNIOaded from Stanmorephysics. com June 2024 (Practice)

NSC
QUESTION 2
2.1  The equations of two circles O and M are:
0: x+1D?*+(y—-3)2=1 M: x2+y2+8x—-6y+9=0
2.1.1 Determine the coordinates of the centre of the circle M. (3)
2.1.2 Show, by calculation, that the circles touch each other, internally. (4)

2.2 Inthe diagram below, the line AC with equation y — x — 2 = 0 is a tangent at A to the circle
with centre M (4 ; 4) while AB is a diameter of the circle.

A

yl

>x
/C

D
2.2.1 Determine the equation of the diameter AB. (3)
2.2.2  Show that the coordinates of A are (3 ; 5). (2)
2.2.3 Determine the equation of the circle. (4)
2.2.4 Calculate the coordinates of B. (2)
2.2.5 Write down the equation of the tangent BD. (4)

[22]
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QUESTION 3

. 8
3.1 Given: SIn @ = o where 90° < a < 270°

Calculate the following with the aid of a diagram and without using a calculator:

3.1.1 3tana
3.1.2 sin(90° + a)

3.1.3 cos2«a

. k
3.2  Given: sinfcosf = "

Use a diagram to find the value of tan26 in terms of k if 26 is an acute angle.

QUESTION 4

4.1 Simplify, without using a calculator:

2c0s105°cos15°
cos(45°—x)cosx -sin(45°—x)sinx

. 1+sin26 _ cosO + sinf
4.2 Given: = -
cos 20 cosf — sinf

4.2.1 Prove the identity.

4.2.2 Determine the values of 8 for which the identity is undefined.

4.2.3 Hence, or otherwise, without the use of a calculator, find the value of:

c0s15° + sin15°
c0Ss15° — sin15°

43  Determine the general solution for the equation: 7cosx — 2sin’x +5 = 0
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(3)
(2)
(3)

(5)

[13]

(6)

(5)
(3)

(3)

(7)

[24]
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QUESTION 5

In the diagram above the graphs of f(x) = sinax and g(x) = bcosx for x € [-180° 180°]
are drawn.

5.1 Determine the numerical values of a and b. (2)
5.2  Write down the periods of fand g. (2)
5.3 State the amplitude of f. (D
5.4  Determine the range of f(x) + 3. (2)
5.5  Determine the value(s) of x, if f (x). g(x) < 0, for x € [—180°; 180°]. (3)
5.6  Ifthe curve f is shifted 45° to the left, write down the new function as h(x) =.... (2)
5.7  If g isreflected about the x-axis, write down the new function as k(x) =... (2)

[14]
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QUESTION 6

A, B and C are three points in the same horizontal plane. DA is perpendicular to the horizontal plane at
Aand Disjoinedto C. AB=-BC=a and ACD=>ABC= .

6.1 Determine AC in terms of @ and 2. (3)
6.2  Hence, showthat AD = atanf,/1 + 8sin?f (4)
[7]
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QUESTION 7

7.1  Inthe diagram O is the centre of circle HEATR. AOF is parallel to EH.
F, = 78°and R, = 22°.

Calculate, with reasons, the size of:

711 0O, (2)
7.1.2 H; (2)
713 T (2)
7.1.4 H, (2)
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7.2 In the diagram, O is the centre of the circle. Chords AD and CB intersect at E and AC || BD.

Prove, with reasons, that AEOB is a cyclic quadrilateral. (6)

[14]
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QUESTION 8

=~

8.1 In the diagram, AKLM and APQR are two triangles such that K=P L= Q and M =R.

K P

L M

. . KL _ KM
Use the diagram to prove the theorem which states that P = R (6)

8.2  Inthe figure, FE is a tangent to the circle O. D and F are joined so that EG = GF.

8.2.1 Ifﬁ3 = x, name, with reasons, two other angles each equal to x. (4)
8.2.2 Prove that DE = EF. (2)
8.2.3 Express DOE in terms of x. (4)
8.2.4 Prove that EF? = DF X GF. (4)

[20]
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QUESTION 9

In the figure below, TW is a tangent to the circle with centre R at point V.

Radius RV intersects chord SM at P such that NP = PS. The circle has a radius of 10 units.
RST and RKW are straight lines. RW intersects the circle at K and chord SM at N.

ST =7 units and NW = 6 units.

w
9.1  Prove that TW || SN. (4)
9.2  Determine the length of NK. (5)
9.3  Calculate the length of PN. (6)

[15]
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DIAGRAM SHEET
QUESTION 1
y
A
A(-3;3) B(2;3)
0
P N .
< N >
X
c(6;-1)
D (x;y)
v
QUESTION 2
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QUESTION 5
f

QUESTION 6

D

A

a
p
2 C
B 2a
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QUESTION 7.1 QUESTION 7.2

QUESTION 8.1
K P
/\ Q R
L M
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QUESTION 8.2

QUESTION 9
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x_—bi\/b2—4ac
2a
A=P(+ni) A= P(l-ni) A=P0-i)" A=P(+i)’
” S n(n+1) n
1= =— 7 T =a+(n-1)d S =—2a+m-Dd
Dl=n  Xi==5 ,=a+(n=1) , =5 Qa+(-1d)
T =ar s A= o S, =4 1<r<l
! r—1 1-r
F=x(1+i)"—1 p_ A=)
i i
fv(x):limf(x+h)_f(x)
h—0 h
+ +
d =6, —x)2 + (v, — 1) w[ i Mt
2 2
y=mx+c y—yl=m(x—xl) m=u m=tan@
Xy =X

(-af +(r-8f =

a b c
In AABC:

sind sinB sinC

sin(a + ,6') = sina.cos f + cosa.sin

cos(a + B) = cosa.cos f —sina.sin 8

cos’ a —sin’*
cos2a =41-2sin’ a

2cos’a—1

a2 :b2 +c2 —2bc.cos A area AABC = %ab.sinC

sin(a — ﬂ) = sina.cosff —cosa.sin

cos(a — B) = cosa.cos B +sina.sin 8

sin2a = 2sina.cosa

(x; y) > (xcosfd— ysinf ; ycosf + xsinfb)
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QUESTION 1
1.1 3+1 v'substitution
Mpp = Mpc = 57—~
2—6
= -1 v'm
y= —x+c
SubA(-3;3): 3= —(-3)+c¢ v'substitution
c=0
fY= —X v equation (4)
1.2 |D(x; y)2y= —
BD =CD - BD2=CD2 v'BD =CD
2-x)2+B—-y)2=(6-—x)2%+(-1—y)? v'substitution
2-x02+(3B- () =6-0*+(-1- (1)’ Vy= —x
4—4x+x>+9+6x+x2=36—12x+x%+1—2x + x?
16x = 24 v'simplification
243 .
x—16— > x -value
3
y=-3 v' y -value
b 3 . 3
(E ’ _E) (6)
1.3 34 3 v'substitution
2
mee = —3 = 9
2-5 v answer (2)

1.4 let 2 of inclination of BCbe @« and

tana = meyc

¢ of inclination of BD be 8

tanf = mgp

tana = —1 tanf =9
a =135° p =83,7°
0=a-p
= 135° —83,7°
= 51,3°

v tan =m

v" angles

v'difference
vanswer (4)

+o = cp?=(2- ) <3—(—

.BD=CD = ‘2
BDC = 180° —

units
(51,3° X 2) =774°

3) S
2)) 2

141
Areapppc = > (7) sin 77,4° = 10 square units

v'substitution
v'BD=CD
v BDC

v’sub in Area
Rule
vanswer (5)

Copyright reserved

[21]

Please Turn Over



mathemddOMNIOaded from Stanmorephysics. com

NSC - MARKING GUIDELINE

June 2024 (Practice)

QUESTION 2
211 [ x2+8x+ (@)?+y?—6y+(-3)2 = =9+ (4)? + (-3)? v'substitution
(x + )%+ (y—-3)*=16 v’ centre-

-~ centre (—4;3)

radius form

vanswer (3)

Copyright reserved

2.1.2 | Circle O: rg = 1 unit 0(-1;3) Circle M: ry; = 4 units Vrg Yy
OM = 3 units v OM
Since: OM =ry — g v'conclusion
-~ circles touch internally
(4)
= Mg ST tan 1 rad v'S/R
subM(4;4) 4=-(4)+c v'substitution
c=8 ~y=—x+8 veqn (3)
2.2.2 | AtA: x + 2B 8 v'equating
2X =6
x=13 v x-val
y=3)+2=5 =~ A(3;5) (2)
223 | (x—4)+(y—4)? =12 Vix—4)
v-4)
subA (3;5): r’=3-4)24+(-4)2%*=2 v'sub vr
cx—)rP+(y—-4)%r=2 veqn (4)
224 [XB¥3 _ 4 YBtS _ 4
2 2
XB+3=8 yB+5=8 ‘/XB
xg =5 g =3 v yg
Answer Only:
= B(5; 3) full marks
(2)
2.25 | AC||BD (co-int £s =) v'S/R
Mpac = Mpp = 1 Vo= m
sub B(5; 3): 3=5+c¢ v'substitution
c= —2 y=x—2 veqn (4)
[22]
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QUESTION 3
31 sina = 3
17 (-15;8)
x = 4/(17)* = (8)?
17
x = —15 8
o
N v'diagram
15
3.1.1 _3( 8 )__§ v x-val
- "\-15/ 5 vanswer (3)
3.1.2 | =cosa v'cosa
15 v'answer
— 17 (2)
3.1.3 | = cos?a — sin®a v'expansion
15\° /82
= g;11_7> - (ﬁ) v'substitution
~ 589 v'answer
(3)
3.2 sinfcosf = —
v'X 2
(x2):2sinfBcosf = = . 2 v'sin 20
sih20 = K v'diagram
] 20
y .12 v’ x-val / adj
<~ tan =
4 — k2

vanswer (5)

Copyright reserved
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QUESTION 4
41 |  2cos(90° + 15°) cos 15° v'cos(45° — x + x)
B cos(45° — x + x)
v sin 15°
2sin 15° cos 15°
= oS 45° v’ cos 45°
sin 30° % ¥ cos 30°
= S = T l
cos 45 7 v %
= Lo ¥? 7
V2 2 v answer (6)
421 RHS = cos@ + si-n9 cosfO + s.inH v’ Xconjugate
cos @ — sin @ cos @ + sin@
_ (cos® +sinf)? Vcos? 0 — sin? @
"~ cos26 — sin26
v'expansion
cos? 0 + 2sinf cosf + sin? @
cos 260 v cos26
1+sin26 _
T cos20 LHS V1 (5)
OR
LHS = cos? @ +2sinf cosf + sin? 6 v'expansion
- cos26 — sin2 @ v'2sinf cos 0
v'cos? 0 —sin? @
(cos 6 + sin 0)2
(cos 8 + sin8)(cos 8—sin B) v'square
v'factors
_ c059+si.n9 — RHS (5)
cosf — sin @
422 |cos20 =0 ref =90° v cos20 =0
260 = 90° + k.360° v 45° + k.180°
0 =45°+k.180°;k €Z vk €L (3)
4.2.3 1+ sin 30° v
a cos 30
1 + % v’ substitution
RE
2
=3 vanswer (3)
43 |7cosx—2(1L—cos’x) +5=0 v'expansion
7cosx—2+2cos’x+5=0
2cos’x+7cosx+3 =0 v'std form
(2cosx +1)(cosx+ 3) =0 v'factors
cosx = —% or cosx = —3 vcosx = —%
x = 120°+ k. 360° ~n/a vcosx = —3

x =240°+ k.360°;k € Z

v'vanswers (7)

Copyright reserved
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QUESTION 5
51 |a=2 v
b=2 4 (2)
52 | f180° v
g: 360° v (2)
5.3 | amplitude: 1 v (1)
54 |y €]2; 4] v end points
v’ notation
(2)
5.5 —-180°<x<0° ; x #-90° v'end points
v'notation
OR v x #-90° (3)
x € (—180°;90°) U (90°;0°) v'v'end points
v'notation  (3)
5.6 | h(x) = sin(2x + 45°) v
(2)
5.7 | k(x) =—2cosx vV
(2)
[14]
QUESTION 6
6.1 | AC? = AB? + BC? — 2.AB.BC.cos ABC v'cosine rule
= a® + 4a® — 2(a)(2a).cos 28
« AC = /5a2 — 4aZ cos 28 v'substitution
— [a2(5 —
= \/a (5—4cos2pB) v answer (3)
= a,/5—4cos2p
6.2 In AADC:
t = AD v’ trig ratio
an f = a\/5 — 4 cos 28 v'substitution
AD =tanpf -a./5—4cos2f
=atanf+/5— 4(1 — 2sin2 B) v'1—2sin?p
=atanf+/5— 4+ 8sin2 B
=atanfB+/1+ 8sin2f v'simplification
(4)
[7]
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QUESTION 7
7.1.1 | 100° ext £ of A v'S VR (2)
7.1.2 | 50° £ atcent =2« at CFCE v'S VR (2)
7.1.3 | 130° opp <s of cyclic quad = 180° v'S VR (2)
7.1.4 | 78° — 50° = 28° corres £s; AOF || EH v'S VR (2)
72 |Let C=x
~ ADB =«x Zs in same segment v'S/R
& AOB = 2x £ atcent = 24 at CFCE v'S/R
A, = ADB=x alt zs; AC|| BD v'S/R
E, = 180° — 2x sum of s in A v'S/R
B, = 2x Zson astr. line v'S/R
E, = AOB = 2x _ L,
= AEOB is a cyclic quadrilateral converse £s In same segment R (6)
[14]
QUESTION 8
8.1 Construction: Draw KS = PQ and KT = PR. Join ST v'construction
In AKST and APQR:
1. KS=PQ (constr)
2. K=P (given)
3. KT=PR (constr)
~ AKST = APQR (S; A; S) v'S/R
=35,=0 (AKST = APQR) v'S/R
& Q=1L
o §1 = E
ST || LM (corres 4s =) VR
KL KM v'S/R
— = — (Prop. Int. Theorem; ST || LM) /
KS KT
but KS = PQ & KT = PR V'S
KL _ KM (6)
PQ PR
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8.2.1|F Zs opp = sides = v'S VR
D, tan-chord theorem v'S VR (4)
822 |F= D, above v'S
DE = EF sides opp = £s = v'R (2)
8.2.3 | G, = 180° — 2x sum of £s in A v'S vR
G, = 2x /s on a str. line v'S/R
~ DOE = 4x £ atcent = 24 at CFCE v'S/R (4)
8.2.4 | In AFDE and AFEG:
1. Fis common V'S
2. D;=E; above v’S
- AFDE ||| AFEG (4 4 4) vR
FD _ FE AFDE ||| AFEG vS
FE FG
= FE2 =FD X FG (4)
[20]
QUESTION 9
9.1 |RVW = 90° tan L radius v'S VR
RPN = 90° line from cent to midpt of ch L ch v'S/R
~ TW || SN corres £s = vR (4)
92 |XB_X (Prop. Int. Theorem; SN || TW) vS VR
ST~ NW
10 _RN
T 6
RN = & v' RN
7
NK=RK - RN
60 4
=10-2
0 !
= — units 4 (5)
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9.3 |[WV2? = RW? — RV? (Pythag) vR
60 2
= (2 — (10)2
( 7T 6) (10) v'substitution
WV =10,598211 v'WV
PN RN
— =W (ARPN ||| ARVW) v'S/R
60
PN -
= 2o~ v'substitution
10598211 46
PN = 6,23 units v'PN (6)
OR
RR=X (Prop. Int. Th; TW || SN) VS YR
RV RT
RP _ 10
10 17
RP = 100 v'RP
17
PNZ? = RN2 — RP? (Pythag) R
- (- () i
=5 17 substitution
= 6,23 units v'PN
(6)
[15]
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