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Mathematics NSC

GENERAL NOTES

1. Consistent accuracy applies in this marking guideline.

March /2024

2. Ifalearner answers the same question twice, but does not cancel one of the answers,

ONLY consider the first attempt.

3. Ifalearner cancels the answer but does not make a second attempt, consider the

cancelled attempt.

4. Ifalearner provided an answer not mentioned in this memorandum, first check/prove
it before disqualifying their attempt. Please check through all OPTIONS provided in

this marking guideline.

QUESTION 1

1.1

111 [(x—2)(x+9)=0

square

Either x +9=00rx—2=0 v x=-9
v =
~x=20rx=-9 x=2 2)
1.1.2 5x?2 — 2 = 6x
2 _ —_ =

SxT—6x—2=0 v Standard form
@ =5b=-6c=-2 v’ Substitution

—p++Vp2 —
e = b i b 4ac v \/%

2a
v o x =147

6+ 4B (-2) o

6+ 76 A candidate will get a
* =710 maximum of 4 marks if
. x =147 or x = —0.27 rounding off is not correct

Or to 2decimal places.

5x2—6x—2=

6 2 OR
x2—=x—==0

5 5 v’ Standard form

6 2
x? — X=¢ v" Completion of a




( 3)2 2 N 9 v V19
X—=| ==+—
3/ 525 v x =147
2
(x_§> _ b v x=-027
> 2 A candidate will get
candidate will get a
3 V19
X—¢ = t = maximum of 4 marks if
3 V19 rounding off is not correct
=z + 5 to 2decimal places
34419
SE 5)
~x =147 or x = —0.27
1.1.3] 2x>=5x—3=0
2x+1D(x—3)=20 v" Factorisation/Other
Critical values: methods
_ dx= v’ Critical values
x=—-andx = .
1 v x < —3
xS—E or x=3 v x>3 (4)
2y +x—=3 =10 and x%-3xy+5y2=3
2y +x—=3 =0, Equation 1
x2 —3xy+5y2=3............... Equation 2
X=3—=2Y it Equation 3
Substitute equation 1 into equation 2
(3-2y)2-3y(3—-2y)+5y2=3
9 — 12y + 4y*> -9y + 6y? +5y2 -3 =0
15y* =21y +6 =0 v Equation 3
5y2 —7y+2=0 v’ Substitution
v Standard form
Gy-2)y-1)=0 v Factorisation
y:z oryzl v' x —Values
5
V' y —Values




x=3-2(3)=2 or x=3-20)=1

&%) ;D)

(6)

[17]

QUESTION 2

2.1,1

S, =n%?+2n

5100 = (100)2 + 2(100)

SlOO = 10 200

v' Substitution
v 10200

)

S, =(1D2+2(1) =3

o Tl = 3
S, = (2)2+2(2) =8

T, =8,— 5

S: = (3)?2+2(3) =15
T;=5;—5,
=15-8
=7
The first three terms of the original pattern are:

3;5;7 ...

3)




2.2

800n
17

The number of termsis (n —2) +1=n—-1

1+ (=1) + (=3) + =+ (5—2n) = -

Sn:g(a+l)

800n n-—-1
BT, (1+5-2n)
800n n-—-1

BET R (6 —2n)
—8(1)(7)" —(n-1GB-n)

—800n = 17(4n—n? — 3)
—800n =68n—17n% — 51
17n* —868n +51 =0
(17n—-1)(n—=51)=0
~n=>51 andn;t%

Or

800n
17

The number of termsis (n —2) +1=n—-1

1+(-D+(E3)++(5-2n)=-

S, =g[2a + (n—1)d]
800n n-—-1
=3 [24+(n—1-1)(-2)]
800n_n—1[2 2m + 4]
17 2 n
800n —( DG )
=@ n

_800n = 17(4n—n? — 3)
—800n =68n—17n% — 51
17n* —868n+51 =0

v Expansion

<

n—1

v" Substitution into
correct formula

v Equation

v" Factors/method

v 51

1 mark penalty for not

. .1
discarding =

(6)




B —b +Vb?% — 4ac

n

2a
_ —(—868) +/(—868)% — 4(17)(51)
"= 2(17)
| _ 868+ V749956
B 34

~n=5landn #—
17

Or

800n
17

The number of termsis (n —2)+1=n—-1

1+-D+(E3)++(G-2n) =-

S, = ;(a +10)
800n n-—-1

BT (1+5-2n)
800n n-—-1

BET R (6 —2n)
800n

BT =(n-1)B—-n)

—800n = 17(4n—n? — 3)
—800n =68n—17n? — 51
17n? —868n +51 =0
5x2—6x—2=0

2 _ 568 +3=0
n 1771 =
, 868
n®——n=-—
17
( 434)2__ 5, 188356
*“17) T 289
( 434)2__187489
"T17) T 289
434 433
n——==t——
17 17
434 433
n=——+——-
17 — 17
x =17

-~ x =51 and nii
17

[11]




QUESTION 3

3.1 Sp =a+ar+ar?+--+ar™?
_ v
—(rS, = ar +ar?+ -+ ar™ ! + ar™) Sn
v rs
S, — 1S, =a—ar" "
v" Subtraction 4)
— —_ —pn
Sn(1—r)=a(l—1") v Factorisation
a(l1—r")
=—-7r+*1
n 1—r
% -
3.2.1 80x — 2) + 4(x — 2)2 + 2(x — 2)% + - Common ratio
v Substitution
2
T=%=t}((x_22)) =x;2 v' Answer 3)
1 X =
For convergence.
-1<r<1
1<X22 4
2
—2<x—-2<2
0<x<4
322 iy =35
- 3.5-2 _ E 3
2 4
v
0= 8(3.5-2) = 12 12
v Substitution into
Soo=1_r;r¢1 formula
v 48 4)
12
Soo = E = 48
4

(1]




QUESTION 4

4.1 1\ ° .
7=(5) -
A(0; 1) A(0; 1) (1)
4.2 a Substitution of
T ) ==+
x+1 asymptotes
Use A (0; 1) Substitution of
a point A(0;1)
1= +3
0+1 -2
1 3 Equation “4)
— a —
a=-2
() = ———+3
/0= x+1
43 1V Interchanging
= (E) the variables.
" Introduction of
nverse:
logs.
1Y
X = (—) Answer 3)
5
logx = ylog =
y = logix
5
or
y = —logsx




v' Intercept

4.4
v’ Any other point
4 v" Shape 3)
< Ol
N2
45 f_l(x) :2 —2 v X = (E) =
Consider f~1(x) = -2 25 2)
v x<25
log1x = —2
5
1 _2
=|=) =25
§ (5)
o f~H(x) == —2 when:
x < 25
v x=0
4.6 2
2
h(x)=—--+1
x

The equations of asymptotes are:

[15]




QUESTION §

5.1
1 v' Substitution
y = —gx +c
v 13 ()
1
12=—-=(5)+c
5
12=-1+c¢
~c=13
5.2 ) o
f(x) =a(x—3)*+16 v' Substitution 3)
12 =a(x—3)?+16 v' Simplification
—4 =4a vV oa=-1
sa=-—1
5.3 . .
my; X m, = —1 Lines are perpendicular. v 5
1 v' Substitution using
——xm, =—1
5 point (0;7)
My =5 v' Equation 3)
k(x)=5x+¢c
Use (0;7)
7=500)+c
c=7
k(x)=5x+7
5-4 2 .
—x*4+6x+7=5x+7 v Equating
x2—x=0 v" Factorisation
x(x—1)=0 v' Answer (3)
x=0orx=1
0<x<1




5.5

5.6

h(x) = 27/®

The minimum value of h(x) is;

fx+h) - fx)

Average gradient = A

_ f)-F(=3)
T 1-(-3)

_ 12-(-20)
4

32
4

=8

v' Substitution

)

“)

[17]




QUESTION 6

6.1 k
17° ==
cos 3
6.1.1 Y
73°
5
25 — k2
< 17° .
< 9 T » X
Use Pythagoras’s Theorem.
X2 +y% =12
2 2 _ 2
ke+y” =5 v Application of
2 _ 2
ye=25-k Pythagoras
y =425 — k2 theorem
ny =+/25—k? v 25 —k2
V25 — k? 3
. sinl7° = —— v V25-k? ®
5 5
6.1.2 | tan253° v Compound
tan(180° + 73°) angle.
730 k 3)
an73° = ——— v °
V25— k2 tan73
v -k
V25-k2
6.1.3 | sin124° = sin (90° + 34°) v (90° + 34°)
= c0s34°
5 v’ c0s34°
cos34° = 2cos“17° — 1
A\ 2 v" Substitution 4)
=2(5) -1 .
5 nto correct
_ 2k% 1 formula.
25
_ 2k2-25 , 2K
= 25 25




Or
sin124° = sin (90° + 34°)

= c0s34°

c0s34° = c0s?17° — sin?17°
_ k_z_ Ny
~ 25 5
_k*  25-k7
" 25 25
_ 2k%-25
~ 25

Or

sin124° = sin (90° + 34°)
= c0s34°

cos34° =1 —2sin®17°

2
—1_9 (\/255—k2>

=1-2(%)

_ 2k%*-25
25

6.2 | cos(a—B) =sin[90° — (a — B)] sin[90° — @ + B]
= sin[90° — a + f]
. . sin[(90° — a) —
= sin[(90° — a) — (=P)]
= sin(90° — a) cos(—p) — cos(90° — =h)]
a) sin(—pB) Substitution into sine | (3)
= cosacosf — sina(—sinf) formula.
= cosacosf + sinasinf
6.3.1 | cos(60° + x) + sin (30° — x) Expansion
c0s60°cosx — sin60°sinx + [sin30°cosx —
] Substitution of
co0s30°sinx]
special angles.
1 V3 1 V3 3)
5 €OSX — —=sinx + [E cosx — —= sinx] Answer.

cosx — \/3sinx




6.3.2 | cos45° — V/3sin45° v’ Substitution
V2 V2
2 af})
2 2
NN v Answer

2 2
Or
cos(60° + 45°) + sin (30° — 45°)
cos(60° + 45°) — sin (45° — 30°)
c0s60°c0s45° — sin60°sin45° + [sin30°cos45°
— c0s30°sin45°
l E__3 £+ [1 E_ﬁ E] v Substitution
2°2 22 2°2 22
V2 V6 N V2 6
4 4 4 4 v" Answer
2v2  2V6
4 4
2(vV2-+6)
4
V26
2

6.4 1 — cos26 + sin260 — tand

1+ cos26 + sin26 an
v 1 — 2sin?

LHS 1 — 2sin“0
1 — (1 — 2sin?0) + 2sinfcosb v’ 2sinfcosf 5)

1+ (2cos?6 — 1) + 2sinfcosH

2sin*0 + 2sinfcos6
2c0s%0 + 2sinfcosb
2sinf(sinf + cos0)
2cos6(cosl + sinf)

sind

cosf
tan@ = RHS

v 2cos?6 —1
v' Simplification

v factorization




Or

1 — cos20 + sin26

1+ cos20 + sin26 = tand

LHS
c0s?0 + sin?0 — (cos?6 — sin*0) + 2sinfHcosH
c0s?%6 + sin?0 + (cos?6 — sin?0) + 2sinbcosO

v' c0s?%6 + sin’6

2sin?6 + 2sinBcosO v’ c0s?%6 — sin%60
2c0s260 + 2sinfcosb

v’ 2sinfcosf

2sinf (sinf + cos0) v Simplification
2cos6(cosb + sinf)

v" Factorization

sind

cosf
tan = RHS

cos2x + 5sinx = —2
1 — 2sin®x + 5sinx = =2
2sin’x — 5sinx —3 =0 v

(2sinx + 1)(sinx —3) =0

1 — 2sin’x

v Equation in standard
2sinx +1 =0 or sinx # 3

form
sinx = — =
2 v" Factorization (6)
=sin~1(2 = 30°
Ref angle = sin (2 =30 ) v’ 210° + k.360°

s x =210°+ k.360°% k€ Z
Or
x =330°+k.360%5 k€ Z

v 330° + k.360°

v keZ

[29]




