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MEMORANDUM PRELIM EXAM PAPER Il - 2019

QUESTION 1

__9- __5+y

(@) xy = - YN ==~
=3 v 2 =32t
2

w

y:—l\/

(b) (x = 3)? + (v — 2)? = 12
Subs (9;5): (9-3)*+(5-2)2=r* v
r2 =45V
f(x=3) 2+ (y—2)>=45v

(c) tand5°=m .~ m=1v
(9;5):y—-5=1x—-9)v

y:x—4-\/

(d ¢ -4V

(€) myc =1

—441 3
m = =—=-1Vv
BC ™ 043 3

Myc xMpe = —1 v . ACB =90°v  Or proving Pythagoras

(f)  myp =-2
tanf = —2v
60 =—-63,43...°+ 180°

0 = 116,6° ¥ (round off to 1 d.p. as per instructions on cover page)

(g) AFE = 180° — 116,6° = 63,4° (Adj sup <s) v
A, = 180° — 45° — 63,4° = 71,6° (<s of A)v’
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(hy  AC? =92+ (5+4)2v
AC =162V
Area = %6\/3 x V162 sin71,6°v

Area = 81 units?v’ (4)
[20]
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QUESTION 2
(a)

tan(x) sin(33°
sin(180° — x) cos(90° — x) — (x) sin(33°)

cos(123°) tan(—x — 360°)

tanx. sin33°
(—cos57°v)(—tanxv")

= sinxv.sinxv —

=sinx—1v

= —cos? xv (6)

b A
(b) x? =9 — 4 (Pythag)
A . x= VB
N
—2 4 v’ for diagram
v
(1) tanb = —% = % v must be positive! (3)

(2) cos(6 + 60°)

cosB.cos60° — sinf.sin60° v

_ ﬂL(i)(E) v

3 2 3/\ 2

_ oVs+2v3 (4)
6

instructions say without a calculator so it must be in surd form!

1-2+4sin?xv
" 2sinxcosx—cosxv’

(c) LHS

_ —1+4sin?x
cosx(2sinx—1)

_ (2sinx-1)(2sinx+1)
cosx(2sinx—1)

_ 2sinx+1 v — RHS (5)

cosx
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(d)  sin(20° — 3x) = sinx v’

20° — 3x = x + k.360° v

—4x = —20 + k.360°

x = 5°+ k.90°
OR
20° — 3x = 180° — x + k.360° v

—2x = 160° + k. 360°

x =—80°+k.180°k € Zv (5)

[23]
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QUESTION 3
(@) r = 0,847 v’ 3d.p as per instructions.

Strong, positivev/, linear v'correlations (3)
(b) hY v'=209,6v + 94,7xv one d.p as per front cover instructions. (3)

(c) § = 209,6 + 94,7(13)v
37 = R1440,70v" MONEY must have 2 d.p (2)
[8]
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QUESTION 4
(a) (1) D =180° — 115° = 65° v (Opp <s cyclic quad) v (2)
(2) 0, = 130° (< atcentre = 2 x < at circ) v/ (1)

(b) G, = 65° (adj sup <s or ext < cyclic quad))
E = 65° (Isos A)V
F =50°(Int<sof A )V
0, + F =130° + 50° = 180° v/
~ OEFH is a cyclic quad (conv. opp <s cyclic quad sup) v (4)
[7]
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QUESTION 5

(@)
R.T.P. NKT =1
Construct The diameter MK v" and join M to N.

MKT = _90°v____ (__Tanperpradiusv___)
N, +__ N, =90° (<insemi— circle)v
MEKN + M =90° (<’ sof ad)

NKT =M

But M =L (Anglesin same segment) v

B, =C, (alt<sBD/EF)V

¢, =D, (tan chord theorem)v’
~ By =D,
~ BC = CD (Sides opp = angles) v

(c) In AADC and AACE

i) A, = A; (= chords subt = angles) v
i) D; + D, = C; + C, (proven)v’
iii) C; = £ (Int <s of A)v

~AADC /// AACE v (AAA) v
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QUESTION 6

(a)
—4y = —3x —8Y

y=—%x+2

B(0;2)v (2)

b) x =3+ +2)2=r*v

Subs (0;2)
0-3?2+2+2)?*=r2
r? =25v

f(x=3) 2+ (y+2)2=25V
Wx?—6x+94+y*—4y+4=25

cx?—6x+yi+4y—12=0v (4)
(c)x=3-5V or x%?—6x+ (=2)>+4(-2)—12=0v
.'.x/q=—2\/ x2—6x+16=0
or x=8 v x=-2
x=34+5V
nx/q=8 Y (4)
(d) (1) BD = BC = 5units no reason needed! (1)
2) y= %x +2 i eqn 1V

distance BD: 5= ,/(0—x)2+ (2 — y)?
25=x?+4—4y+y*........eqn2v
Subs 1 into 2

25=x2+4—4(%x+2)+(%x+2)2\/

25x2% = 400
x? =16V
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x=—-4nfa v x=4v
y=5
~D(45) v (6)
[17]
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QUESTION 7
(a)
c0s73°.cos15° + sin73°. sin15°
= cos(73° — 15°)v
= c0s58°v
= c0s2(29°)v
= 2c0s?29° -1V or
= 2c0s%(90° — 61°) — 1
= 2sin?61° -1V

=2k—1V
(b) (1) LHS = S0Z4+4)
SinA

_ Sin2AcosA+sinAcos2A

SinA

__ 2sinAcosA.cosA+sinAcos2A

SinA

sinA(2 cos? A+cos24) ,
sinA

2 cos? A+2cos? A-1
= v
1

=4cos’?A—1

(2) cos?A has a maximum of 1

ndcostA—1 v

cos?A has a minimum of 0

n4cos’A—1 vV

~40)—1=—-1v

=1 — 2sin?29°
— 1 — 25in?(90° — 61°)

=1-2cos%61°

=1-2(VI=k)
=1-2(1-k)
=2k -1
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(1)a=3v,b=-2v,c=2V

(2) x € (0%30°)v U (150° 180°)v

QUESTION 8

(@)

(1) 35 — 15v'v = 20 Students v’
(2) 50 — 35v" = 15 Students v

(1) B has the greater frequency at higher values v
(2) AV

(1) Remains 13 v/
(2) 39 v
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QUESTION 9

(a)
In AKPL and AKQM

—~

K=K  (common) v
L, = 0QM (ext < cyclic quad) v
P=1  (39<ofa)

«~ AKPL///AKQM (AAA) v

KP _ PL _ KL
KM MQ KQ

(b) (/Il As) v

k3,
75 17k

k? =25
k=5 Vv
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QUESTION 10
(@) In APSQ and APMO
P=P  (common) v
S =PMO (given) v
PQS = POM (3" < of A)V
« APSQ///APMO (AAA)

(b) PS = PO + 0S v
« OP.PS
= OP(PO + 05)
= OP% 4+ OP.0SY
. OP.PS = OP? + OP.0S

(0) o =22 (/] As) ¥/
PS.Q0 = PQ.PM (PO = 0Q radii)v
PS.Q0 = PQ.MQ. (PM = MQ line from centre perp to chord)
.~ PS.Q0 =2MQ.MQ. v
PS.Q0 = 2MQ*
(0Q +0S5).Q0 = 2MQ?*V
~ 2MQ? = Q0% + Q0.0S

~ 2MQ? = Q0? + OP.0S (0Q = OP radii)
[9]
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QUESTION 11
(@) QS = SR (line perp. Isos A)
=~ QR? = 102 + 10? (Pythag)v’
QR = 10v2v
QS = SR = 5V2
Ps? =10 — (5v2)" (Pythag) v
PS = 5V2v (4)

(b) in ASQR: Q + R = 180° — 6 (Int <s of A)

~Q=R=90°- g (Isos A)Y

R 5v2
?9 = — V2 g v using the sine rule or cosrule QR? =(5\/7)2+(5\/7)2—2(5\/§)(5\/§)6059
sin sm(90°—5)
5V2 sinf
~ QR = ‘F“e" v or = 100 — 100cos@
COSE
. 0 7]
5v2.2 — —
QR _ V2 Slnzecos2 v double angle formula _ 100(1 —COSQ)
COSE
. _ . 6 _ , 20
» QR = 10VZsinZ v =100 [1 — (1 - 2sin E)]
_ .28
= 100 (2sin?2)
= 200sin? 2

QR = 10\/75111%
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2
(c) h*+ (Sﬁsing) = 10% (pythag) v p

hZ 450 Sinzg =100 v

h? =100 —-50 sinzg 10 10
h2 =75+25—505in2§/ h
h2 =75 + 25 (1 — 2sin? g)/
Q R
h? =75 + 25(cos8)v 9
10\/§sin—
h? = 25(3 + cos8)v 2

h = 5v3 + cosf

or

h? =100 — 50 sin? 2 L0

2 cosf =1 —2sin 5
_ g2
—50(2 sin 2)

double angle formula 2sin? Q =1—cosb
50 (2 — (£ —2cos@ ’
= —|=-—- «—
(2= (53 cos0)]

6 1 1
=50 G - %COSQ) sin? =57 Ecos@
= 75 4+ 25cos6

«~h =5v3+ cosf

(6)
[14]
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