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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

B This question paper consists of 10 questions.

2 Answer ALL the questions.

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

downloaded from stanmorephysics.com

4. Clearly show ALL calculations, diagrams, graphs, etc. which you have used in determining your
answers.

3 Answers only will NOT necessarily be awarded full marks.

6. You may use an approved scientifie ealculator (non-programmable and non-graphical), unless

stated otherwise. '

7. If necessary, round off answers correct to TWO decimal places, unless stated otherwise.

8. Write neatly and legibly.
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QUESTIOH-_}IIT =,
L
3)
ect to TWO decimal places). (3)
3)
(5)
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4025 4023
1.2 Evaluate: = :(;“2 - 3)
4
1.3 Solve simultaneously L'
y+1=2x
(3x=y)(x+y)=0 ()
1.4 Two integers have 1_1 sum of m and a product of n. Determine an expression for the
sum of the squares of the two integers in terms of » and m. 3)
[25]
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QUESTION 2

2 -Consider

21 (3)
2.12 ulate the mucrical value of the 7" term. (3)
2.2 Consider the quad
22.1 (1)
222 Determine the n™ term of the quadratic sequence. 4)
223 Show that the sum of the first differences of the quadratic sequence can
be given by: S, =2n’ +3n 3)

224 If the sun first-differences in question 2.2.3 equals 3320 (that

is S, the quadratic sequence has a value 0f 33227  (2)
[16]
QUESTION 3
3.1 Determine the number of terms in the following geometric sequence:
1.4 3 8143 @
2" 2 2777 2
0 7 A4
3.2 Solve for p if > 9p* =Z(—27)[—§] and —l<p<l. (6)
k=0 m=1
(10]
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QUESTION 4

The graphs of f(x)= %(x - p)2 +¢g and g(x)= % +1 are sketched below.
x+r

The line A (x) =-x+3 is an axis of symmetry of g. C is the y-intercept of both g and ..

E (—2 ¥ W) is the turning point of f. B, a point on f; is the point of intersection of the asymptotes

of g
4.1 Write down the coordinates of C. (1)
downloaded from stanmorephysics.com

4.2 Show that the coordinates of B are (2;1) ()
43 Determine the values of a, r and t. 4
4.4 Determine the equations of the asymptotes of the graph gt;!; Jj(x)=g (x +3)-1. (2)
4.5 Show that the equation of f i (3)
4.6 If f(x)=k, determine the values of k for f(x) 1 VO negative roots. (3)
4.7 Determine the values of d such that (x+a d)+3 will have

one positive and one negative r@@‘t/ 4

[19]
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QUESTION 5

The graphs of f(x)=1log, x and k(x)=mx—3 are drawn below. A(%;l}is apointon f and D

is the x-intercept of both f and «.

r
A% 1) /
Df\j

k

51 Write down the coordinates of D. (1)
5.2 Determine the value of b. (2)
53 Determine the value of m. (2)
54 Write down the domain of f. (1)
5.5 Determine the equation of /', the inverse of f in the form of y=.... (2)
5.6 Determine the values of x for which %S f(x)<16. (3)
B0 Sketch the graphs of /™' and k' on the same system of axes. Clearly indicate the

intercepts with the axes. (4)

[15]
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QUESTION 6

6.1 Johnson deposited an amount of R10 000 into a savings account that pays interest at
7,15% p.a., compounded quarterly.

6.1.1 Calculate the effective interest rate. (2)

6.1.2 How long will it take for this investment to grow to R17 628,787 (4)
6.2 Mr Simbine took out a home loan of R1 000 000 at an interest rate of 11,25% p.a.,

compounded monthly over 20 years. The loan is repaid via monthly instalments of

R10 492,56.

6.2.1 Determine the outstanding balance after the 125™ payment. 4)

6.2.2 Mr Simbine had financial difficulties and was unable to make the 126",
127", 128", 129™and30" payments. The bank agreed to restructure the
loan so that 1t is paid off in the same amount of time. Determine the new

monthly in %)
[15]
QUESTION 7
7.1 Determine f* (x) from first principles if f(x)=—5x (5)
7.2 Determine the following:
3
721 % if yz% 3)
)
122 D, [x(a,_x H 3)
7.3 Given: f(x)=ax’ ; x>0, determine the value of a if f'(4)=/"(1) (5)
[16]
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QUESTION 8

Given: f/(x)=2x"+x’~13x+6

8.1 If one of the x-intercepts of /" is 2, determine the other two x-intercepts. (3)
8.2 Determine the coordinates of the turning points of f. 4)
83 Draw a sketch graph of f. Clearly label all intercepts with the axes and any turning
points. downloaded from stanmorephysics.com 3)
8.4 Determine the values of x for which /' (x).f" (x)<0. (4)
[14]
QUESTION 9

A drinking glass, in the shape of a cylinder, must hold 300 cm® of liquid when full. The height
of the glass is 4 cm and the radius.-.f the basesis 7 ¢cm.

9.1 (1)
9.2 Hence, determine the value of » for which the total surface area of the glass will be a

minimum. (5)

(6]
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yendent. P(A)=0,3 and P(B)=0,6

°n information on a Venn diagram. Indicate on the Venn
bability associated with each region. 4)

) (1)

(b) P(BorNOT A) )

10.2 The digits 0, 1, 2, 3,4, 5, 6 and 7 are used to create four-digit codes.

10.2.1 How many different codes are possible if digits maybe be repeated? (1)
' -

10.2.2 If digits ma;

(a) How many different eodes are possible? (1)

(b) Calculate the prob _ ode will be a number between 2000 and
di (5)

[14]

TOTAL: 150
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INFORMATION SHEET: MATHEMATICS

_ —bi\.sz —4ac

24
A = P(1+ni) A= P(1—ni) A=P(1-i)" A=P(1+i)"
T =a+(n—-1d S, =%[2a+(n—l)d]
n—1 a(f‘” _]. a
T, =ar S = s r#l S, = =lgF«l
it r-—-l ]*”.F'
F:X(I—H')"—l P:x[]_(]+i)—ﬁ]
I i
‘f‘-“’(x): 1 m _f(x+h)—f(X)
h—0 h
|'
.?’--;Z'H'x’} y +
d:\/(xz_xl)2+(y2 _y_i)..g . M[mlz e ZyZJ
_ . g i Y2 =N _
y=mx+c Y=y =0 x,) m=22 L m=tan@
iy Xy =X
(x—a) +(y-b) =
INAABC: g _ B _ &

sinA  sinB  sinC
a? =b? +¢% —2bc.cos A
1 ;
area AABC = Eab.smC
sin( B) = sina.cos 8 + cosa.sin 3 sin(e — 3) = sinex.cos # — cosar.sin B
cos(a + ) = cosa.cos B —sina.sin cos(a — )= cosa.cos ff +sina.sin 5

cos’ @ —sin’ a
cos2a =41-2sin’ a sin2¢ = 2sina.cosa

2cos’ a —1

Zx Z(xf_f)

e o =
n
P(A) = ”((g)) P(A or B) = P(A) + P(B) — P(A and B)
n
P—iib b _2=F)y-)
> (x-X)
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NSC- ER BOOK
QUESTION 1
Solution/Oplossing Marks/
Punte
1.1:1
3)
1.1.2
G3)
1.1.3
3)
1.1.4
)
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Selution/Oplossing Marks/
Punte

1.2
3)

1.3
(%)

1.4
3)
[25]
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NSC-ANSWER BOOK
. =

Marks/
Punte

(3)

2.1.2
(3)

2:2.1
(1)

2.2.2
4)
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NSC-ANSWER BOOK

Solution/Oplossing Marks/
Punte

223
3)

224
(2)
[16]
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NSC-ANSWER BOOK
QUESTION 3
Solution/Oplossing Marks/
Punte
3.1
4)
32
(6)
[10]
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QUESTION 4

Solution/Oplossing Marks/
Punte

4.1
(€]

4.2
(2)

4.3
4)
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NSC-ANSWER BOOK
Solution/Oplossing Marks/
Punte
44
(2)
4.5
(3)
4.6
(3)
4.7
4)
[19]
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QUESTION5

Solution/Oplossing Marks/
Punte

5.1
€]

5.2
2

5.3
2

5.4
M
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Solution/Oplossing Marks/
Punte

5.5
2)

5.6
3)

5.7
4
[15]
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NSC-ANSWER BOOK

QUESTION 6

Solution/Oplossing Marks/
Punte

6:1:1
(2)

6.1.2
4)

6.2.1
4)
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Solution/Oplossing Marks/
Punte

6.2.2

®)

[15]
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NSC-ANSWER BOOK

Marks/
Punte

)

7:2.1

A3)

122

€)

7.3

)

(16]
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QUESTION 8
Solution/Oplossing Marks/
Punte

8.1
3)

8.2
(4)

8.3
3)

8.4
(4)
[14]
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QUESTION 9:
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Solution/Oplossin, Marks/
Punte

9.1
(1)

9.2
(5)
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QUESTION 10
Solution/Oplossing Marks/
Punte
10.1.1
4)
10.1.2
(a)
(1)
10.1.2
(b)
(2)
10.2.1
(1)
10.2.2
(a)
)
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Solution/Oplossing

Marks/
Punte

10.2.2
(b)

(5)

[14]

Additional space/Bykomende ruimte

Marks/
Punte
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Additional space/Bykomende ruimte Marks/
Punte

TOTAL/TOTAAL: 150
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Marking Guideline
QUESTION I
1.1 URRan
' v A factors
v'CA answer v CA answer
3)

v'A substitution

v CA answer

v" CA answer

3)

v A [%] >0 or (2) >0

vA 3-x<0
v'A answer

OR

VA [—]_x>0 or (2)'>0

vA x=320
v'A answer

OR

v'A exponential graph drawn

v'A straight line drawn

v'A answer

3)

3)

3)
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1.1.4
v'A isolating the surd
v'CA squaring both sides
/X v'CA standard form
(4x-1)(x+2)=0
xE1 or x=-2 /CA answers
4 v'CA selection
(5)
24025 + 24!]23
1 2 42{][ 1
3 24022+3 +24ﬂ22+1 ‘/IA 24{]22
- 94022
23'24022 +2.24022
= 02
4022
= w v’A common factor
24022
=10 v'CA answer (3)
OR OR
24025 4 24923
420[1
24023+2 +24023 \/A 24022
= 2
2%% (2% +1)
_ v'A common factor
24022
=2(4+1)
=10 v'CA answer (3)
1.3 y=2x-1 v'A making y subject of the
formula
v'CA substitution
v'CA simplification
v'CA x-values
v'CA y-values (5)

OR

Copyright Reserved
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y=2x—-1

(3x-—y)(x+y) =0

3%+ 251" =0

It 2%(2x-1)—(2x-1)" =0
3x242x-1=0
(3x-1)(x+1)=0

1
x=—1 or x=—
3

1
=-3 or y=—
b y 3

v'A making y the subject of the
formula

v'CA substitution
v'CA standard form

v'CA x-values

vV'CA y-values
OR

v'A making x subject of the
formula

v'CA substitution
v'CA simplification
v'CA x-values

v'CA y-values

(%)

(©))

1.4

Let the one integer be x and the other integer y.

(JH-y)2 =x* +2xy+y*

x’ +y2 =(x+y)2—2xy

2
=m —2n

Answer only:
Full marks

VA (x+y)2=x2+2xy-i-y2
VA x2+y2=(x+y)2—2xy
VA x*+y*=m’-2n

3)

[25]
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QUESTION 2
211 | JUAfT-=T1,-T, {
Z_Qg}k:lw"ﬁ;;;—S)=4x—1—(2x+1) VA 2x+1—(x—3)=4x—1—(2x+1)
Tx+4=2x-2 v'CA simplification
x=56 v'CA answer
_ downloaded from stanmorephysics.com (3)
2.1.2 3 13 1233 uaa v'CA arithmetic sequence
=3 ;d=10
T,=a+6d
=3+6(10) v'CA substitution
=63 CA: Only for an AS vCA answer
3)
v'A answer
(1)
v'A value of a
v'CA value of b
v'CA value of ¢
v'CA answer
(4)
v'A substitution of a=5
v'A substitution of d =4
VA Z[4n+6]
2
(3)
OR
T, =4n+1
n
S, =—|a+l
n 2 [a ]
n v'A substitution of a =35
=II5+an+1
S 2 ] v'A substitution of / =7,
n
=—|4n+6 n
2[ n+6] VA 5[4n+6]
=2n"+3n (3)

Copyright Reserved
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o 5 VA T +8,
=2+3320
21;1 v'A answer
241 term
- OR

Full marks

Answer only:

v'CA substitution

v'CA answer
(2)

QUESTION 3
3.1 r=+3
?-;i _:arﬂ—l

OR

r=v3

=1

1, =ar

L) 813

2 2
() =1
n—2=10g£81
n=10

[16]

v'A value of r

VCA %(J?]H i

2

v'CA LHS and RHS as powers
of 3

v'CA answer
4)

OR
v'A value of r

vCA l(ﬁ]"_] =¥

2
v'CA correct use of logarithms

v'CA answer

“4)

Copyright Reserved
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32| D 9ptE949p+9p7+...
2 Fa=—2%

v'A expanding

v'CA substitution in S,
formula

VA a=18 ; r=—§

v'CA substitution in S,
formula

9 926 ;

_F o 2el v'CA equatin

1-p 81 T

926(1 —p) =729

926p =197

P=%=O,2l v'CA answer
(6)
[10]
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QUESTION 4
4.1 C(033) v’ A answer (1)
4.2 B("l""‘xa : J’l"‘J’zj
e
(044 3— + =
B[?ji;-_?’_l] zn B gy 271
i 2 2 i)
B(2;1) (2)
a
4.3 x)=—+I
8(x) x—2
t=1 v'A value of ¢
r=-2 v'A value of r
v'CA substituting (0;3) OR

a=-4

Subst.(0;3): ——+1 =3 OR subst. (4 ;—1):——+1 =1
0-2 ) 4-2

4.4 x=-1 and y=0

' (4;-1)
v'CA value of a
“4)
vCA x=-1
vCA y=0
)

4.5 f(x):%(x—f-Z)2 +w

v'A substituting (2; 1)
v’ A value of w

VA f(x)=%(x2+4x+4)—7

3)
4.6 um val v'A minimum value of f
& —Tzk=-8 vv'CA; A answer
3)
4.7 %x2+2x—5=—x+3 v'A equating
1,
—x"+3x-8=0
2
x*+6x-16=0
(x+8)(x—2) =0
x=-8orx=2 VA x=-8
.. —8<d<2 OR de(-8;2) vv'CA A answer
“)
downloaded from stanmorephysics.com [19]
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QUESTION 5
5.1 D(l;.[)) ~ v'A answer
— ! 0)
52 | f(x)=log,x
Subst. "-‘l—";'ll : 1=log, = v'A substituting [1 5 J
<Al y 4
b:% v'CA value of b
(2)
53 k(x) =mx—3
Subst. (1;0): 0=m(1)-3 v'CA substituting x-intercept
v'CA value of m
m=3
OR OR
m= % v'CA substitution
=3 B v'CA answer
(2)
54 | x>0 OR xe(0;x) v'A answer
(€9)
5.5 f(x)zloglx
4
S (x):x=log, y VA f(x):x=log, y
4 4
1Y N Answer only:
y= [—} OR y=(4) Full marks v'CA answer
4
(2)
1
5.6 Mx)==
7(x)=1
If [l] =l, then x=1
4
If (1] =16, then x=-2 Answer only: vCA x=-2
4 Full marks
vCA VA answer (3)
5.7
) i
v' A shape
v' A y-intercept
v' A shape
v' A y-intercept
4)
[15]
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QUESTION 6
6.1.1 | 144, ;(1;;‘1]
o .
- le =(1+ 0, 0:15] ~1 v'A substitution

. =7,34% p.a.

v'CA answer

2)

6.12 | A=P(1+i)'

4n
17 628,78 =10 000(1+%]

(1 . 0,0715]‘“‘ _17628,78
4 10 000

4n=1log,
€

4n=32
n =8 years

OR
A=P(1+i)"

17 628,78

(1+0,0734)" =
10 000

17628,78
n =108 173 10000

n =8 years

17 628,78 =10 000(1 +0, 0734)"

v'A substitution into correct
formula

v'A substitution

vCA isolate (1+0,0734)"

v'CA use of logarithms

v'CA answer

“)

Copyright Reserved
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6.2.1 OB--=__p;f*es§nt value of remaining instalments
X l=(1+i)"
oy
: i
-115
10 492,56[1—(1+MJ } v'A n=115 in P-formula
‘ 12 0,1125
= v ] =
F 0.1125 Al=Th
12 v'CA substitution into correct
formula
P=R736 498,33 v'CA answer
4)
OR OR
OB=A-F
0,1 125]‘”] VA n=125 in both formulas
12 . 0,1125
~ 1000 000[14—0’”25 8 =
v'A subst. into correct formulas
=R736 498,33 v'CA answer
4)
622 | A=P(1+i)'
5
A="136 498,33(1-1— 0.1 125] v'CA substitution into compound
12 interest formula
A=771675,10 7
number of instalments remaining =110 CA value of A
vA n=110
v'CA substitution into correct
formula
v'CA answer
&)
[15]
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QUESTION7
LTI VA valueof f(x+h)

h(~10x-5h)

v'CA substitution

v'CA simplifying

=Ty v'CA factors
h—0 h
— lim (~10x - 5h)
f1—=()
= 10 v'CA answer
()
3
721 | p=F =2
x—3
2
_(x-3)(x +3x+9) 4 v'A factors
y_
x—3
y=x2 +3x+9
d
Y —9xi3 VCA 2x vCA +3
dx
(3)
1
722 | D, [x(4—x_2ﬂ
1 1
- x|:4x—x2] VA 4x-x?
f =L L
ey VCA 4 VCA —=x°
2 2
3)

Copyright Reserved
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7.3 f(x)=ax2, x>0
f(x)=2ax
f(4)=38a VA f'(4)=8a
ar=a’ y>0 A Y x=wt
X
a
1
d f(1)=,|- Ay (L
and f7 (1) =4/~ /A ()=~
/ el
S (4)=1"0 v'CA equating
8a = L
a
64a’ =L
a
1
a= 1 v'CA answer
(5)
[16]
QUESTION 8
8.1 (x=2)(2x* +5x-3)=0 VA 2x*+5x-3
(x-2)(2x-1)(x+3)=0 VCA (2x-1)(x+3)
1 1
x=20rx=5 or x=-3 v'CA answers (sz;xz—S)
3)
8.2 | Atturning points: f’(x)=6x"+2x-13=0 VA 6x*+2x—-13=0
2
TR O ey qsitation
2(6)
x=-1,65 or x=1,31 v'CA both x values
Turning points: (1,31; —4,82)
(1,65 ;21,19) v'CA both y values
4)

Copyright Reserved
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53 L3165 5 21,19)

v'A shape

v'CA x and y intercepts

v'CA turning points

et N (3)
8.4 x-coordinate of point of inflection: x=-0,17 v'A x-value
x<-1,65 vCA x<-1,65
or —0,17<x<1,31 vvY'CA CA —-0,17<x<1,31
4
OR OR
x-coordinate of point of'in v’ A x-value
xe(-oo; —1,65) VCA xe(—0; —1,65)
or xe(-0,17 ;1,31) vVCA CA xe(-0,17;1,31)
“
[14]
QUESTION 9
9.1 V =nr*h=300 VA 7r*h=300
Py
ar (1)
9.2 Total surface area = zr° +27zrh v'A formula
=t + 27 (@) v'CA substitution
wr
, 600
=ar +—
¥
= 71" +600r"
For a minimum: 4’ (r) = 27zr— 6007~ =0 v'CA derivative =0
277 =600 vCA 271’ =600
_ 500
T
r=4,57 cm v'CA value of r
(5)
(6]

Copyright Reserved

Please turn over




Matiem@awnloaded from Stanmorephysics.com

GRADE 12
Marking Guideline

QUESTION 10
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10.1.1

P(Aand B)=P(A)xP(B) Independent events
=0,3%x0,6
=0,18

vA P(A)xP(B)=0,3x0,6

v'A 0,18

vCA 0,12 & 0,42

v'CA 0,28
CA on condition:
e That independent e
e That probability nd 1 )
10.1.2 | P(Bonly)=0,42 v'CA answer
(a) J (1)
10.1.2 | P(Bornot A)=P(not A)+ P(not A and B)
(b) =0,7+0j6= v'CA substitution
=0,88 v'CA answer
(2)
OR OR
P( Bornot A)=0,18+0,42+0,28 V'CA  substitution
~0.88 v'CA answer
’ (2)
OR OR
P( B or NOT A) =1—P(A only)
=1-0,12 v'CA substitution
=0,88 v'CA answer
(2)
10.2.1 | 8x8x8x8=8"=4096 YA answer i
10.2.2 | 8x7x6x5=1680 v'A answer
(a) (1)
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10.2.2 | No. of different codes starting with a ‘2,3 or 4’
(b) = (3x6x5x2) =180 VA 3x6x5x2
No. of different codes starting with a 5’
=(1X6X5X1)=30 VA 1x6x5x1

Total no. of different codes =180+30=210
no. of codes between 2000 and 6000

v'CA adding

Probability = ;s ;
— =L no of codes in the sample space YICA. dividinig by no'misamiple
5t 1 space
=——=—=0,125
1680 8 v CA answer
(&)
OR OR
No. of different codes ending with a ‘0’: VA 4x6x5x1
= (4x6x5x1)=120
No. of different codes ending YA b5 x]
= (3x6x5x1)=90
- Lo ‘/ i
Total no. of different codes CA adding
Probability = 20007and 6000 vCA dividing by no in sample
sample space space
210 18 : |
=— = =AL]25 v CA answer
1680 8 (5)
[14]
TOTAL: 150
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