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Mathematics

3

June Control Test 2021

NSC Memo
QUESTION 1
1|y =0 AAY ¥ asymptote | (2)
equation
12| y=a*
B AY substitution
iR of P(-3;3)
F¥3=g* v :
Av'exponential
a=2 form 3
CA¥a - value !
1.31A4(0; 1) AAY ¥ answer 2)
1.4 y=2%
Interchanging x and y
x=2Y Av x form (2)
y = log,x CAvanswer
- 1 v AY
1.5 p! (_ : _3) Av Av answer 2)
8
1.6 AY shape
Av¥coordinates
of B
Av y=xline
3)
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NSC Memo
1.7 llo G 1
3 B2X &
log,x =
082 Av Equating
e, 23
* CAv¥'value 8
=8
CAvY'CAv answer | (4)
0<x<8
(18]
QUESTION 2
211 [A = PA+0)"
i B4
82000 = 45 000 (1 +_)
12 Av substitution into
( . i\** 82000 formula
12) ~ 45000
¥ 12 (IN ’32000 2 1)
45000
i =0,0860...
CAY'i — value
8.6 % p.a. compounded monthly. (€)
CAv conclusion
212 |A=PA+iD)MA+ i)
8.6%)\ 3¢ 8.6%\*® AAY ¥substitution into
A= [45 000(1+=-) + zoooo] (1+=) o "
A=R 110 160,28 CAYanswer
8.6%: 3 8.6%: 8 AAV ¥ substitution into
& [45 000 (1 + ?) ] +20 000 (1 +T23) formula
v 3
A =R 110 160,28 CAvanswer
22 |[A=PA-0)"
A = 900 000(1 —9.2%)° AAY ¥substitution into
formula
A =R 377 585,36
CAV¥ answer 3)
9]
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QUESTION 3 (penalize | mark once for incorrect notation in this question)

g/(x) = 98x — 42

CACAY ¥ derivatives

3.1 +h) - 7
Fi(d = lim f(x+h) — f(x) Av'formula
n—0 h
2 2 _ {9 _ B2
f/(x) = lim et b dhed' Al AV substitution
h—0 h
P o T 8= DE° — 100k ~ 5h* — 2 4- 547
fio0=lm h CAY simplification of
> numerator
/) = fim —10%R = Sh
f ¥ h—0 h
h(—=10x — Sh CA factorization
o L, o ais .
h=0 h
CAv answer 5
F/(x) = —10x )
OR
OR
fx+h) =2—5(x+h)?
AV
= 2— 5x2 —10xh — 5h? f(x+ h) value
f(x + h) = f(x)=—10xh — 5h? Cﬁlw’ fGx+h)—f(x)
value
fx+h) - f(x) X, h(=10x — 5h) )
h > h ==~ =ah CAvY ﬂx;h) value
/(x) = lim(=10x — 5h)
J s AV formula
/(x) = —10x
i CAv¥ answer
(3)
3.2.1 g(x) = (7x — 3)2
g(x) = 49x* —42x + 9 AViedng
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321

[x3 +4x? -5
- Vx

5

=D [x? + 4x; - Sx_:']

Av writing in exponential form

CACAvY

5 3 1 5 3
=—xZ+4+6xZ+=x"2 CACACAY v v answers
2 2 (4)
3.2.3 b x3 - 125
- e S5—x
(x — 5)(x? + 5x + 25) Av factorizing numerator
A [ ~(x-5) 87
= e i G = T CAv'simplifying
dy
-~ —-2x =5 CACAY v answers (4)
3.3 d AAY'¥ generating terms (1
Kl 2 1
dx [0+x* +2x* +3] mark for 2 terms and 1 mark
for all terms correct)
=2x + 2
4)

[20]
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QUESTION 4
41 |2 _ AY'trig. equation (N
AB tan @
= y
tanf "
42 y? AAY ¥ Substitution (2)
= 2 y 5
AC* = tan2 0 X~ (m) (¥) cos 120 into cosine formula
4.3.1 15)2 15 .
£ = —(—2—)——.,+ (15)% — 2( ) (15)cos 120
tan“ 22 tan 22 CAV Substitution
AC=46,5m CAVY answer (2)
TN
46,5 - CAv'trig. Equation
HbA = 109 CAv answer )
71
QUESTION §
501 [x2+y?—6x—2y+1=0 Av Completing
th
X2—6x +9+y*—2y+1=-1+9+1=9 o
2 2_9 CAv Equation in
x-3)"+0-1)°= centre — radius
Centre (3; 1) and Radius: 3 units form (4)
CAv Centre
CAv'radius
5.1.2 | NTLTM ... (radius perp. tangent) AvS/R
B
MN2 =32 + (2vV13) =9+ 52 = 61 CAY MN? = 61
CAY'length of

MN = /(p — 3)2 + (7 — 1)?
(» —3)%+ 36 =61
(p—3)2=25

MN in terms of p
CAv¥'equating
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p—3= 15

p=8or -2 CAv' CAv answers (6)
5.2.1 | Line from centre to midpoint of chord AvR (N
5.2.2 | The coordinates of C(a ; 2a +1) Av'Coordinates of

45 centre

CA=CB .... (Radii)

CA? = CB?

(@a—2)2+(b—-52%=(@—4)*+(b+1)>

@-22+Qa+1-5?%=@—-49*+2a+1+1)>?

g N . % CAv Equating
@—2)+@2a-4)*=(@—-4)"+Qa+2 cadii
—4a+4—-16a+16=—-8a+16+8a + 4
—20a =0
a=20 Lbh=1
r? =4+16=20 CAvCentre

2 Ve
Frlr=% 0 CAv'radius value
(5)
CAv'Equation
$23 | mofradinn = — = o -2 Av gradient of
o o2 . radius
o oL T = 2 CA¥ gradient of
Equation of tangent: tangent
-1=24)+c¢ CAY substitution
e of point B into
Sl equation of line
y=2x-9 CAY ¢ - value
(5)
CAv'equation of
line
[21]

Total Marks : 75




