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SECTION A
QUESTION 1

Solve for x in each of the following, rounding off to 2 decimal places where necessary:

(a) X+4=,3(x+4)

(xtiyy = (J 3 (o) )L

x2+8x +lb = 33X+ 12

xX2+5x +4 =0

(x +y4)x+N=0
r=-4 or x=-|
— > —_—

(4)
(b)  (3*-1)(3*-12)=0

=1 oe 3* =12

2X = 20 \035\?_ =X
x =0 xX= 2,26
— _—

(4)
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(c) —x?>+14x >-15

0> xX*-lyx —IS

02 (c—15 )(x+!) + — +

-

—1 &£ x <& IS

(4)
[12]
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QUESTION 2

(@)  The first four terms of a quadratic number patternare -1 ; 2 ; 9 ; 20.

(1)  Determine the general term of the quadratic number pattern.

—l;, 2,9, 20

J
~/ \/ \/
32 + Ll
<7 \/
4 Y
Z2a =y 20+ =32 arb+c = —|
a=2 2(2)+b =3 2 +(-2)+c =—]|
b=-23 c =0

(4)
Tf\‘."_ an’ —3h>

(2)  Calculate the value of the 48" term of the quadratic number pattern.

Tye = 2 (y&) - 2(u8)

= Lhby
.

(8)  Show that the sum of the FIRST DIFFERENCES of this quadratic number
pattern can be given by S_=2n*+n.

2,3, 1 a
</ \/ d
TR

Sn = “T CZ.LS) + (n—\)('-&)]
Snz DCb+yn—y )
Sn < “? Cun+2]

Sy\ - Zh""'h
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(4)  Determine the largest number of terms if the sum of the first differences
calculated in (3) is less than 10 000.

|O o000 = 2n* +n
O = z2n%4+Nn-10 000

n=3o0,u4b Ok NF—-F0,4b

|a\r8es& numbeyr: 0f terms \s 30

3)

(b)  Calculate the following, showing all working.

15 2 n
,,08@
Number of terms = (15t0) *l a= gl
= |p terms§ r=2/a

a1 E(’-/s)ls—l:]
%3 —|

Su, =

Sie = 242,63
v

(4)
[16]
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QUESTION 3

Sketched below are the graphs of g(x)=

+q and f(x)=x*-2x-1.

The turning point of f(x) lies on the point of intersection of the asymptotes of g(x) (at A).

(@) Calculate the values of a, p and q.

coordinae of A (TP of #(x))

= =b a
TPx - Zq 3(x): x_' _2'
= —(-L\ -— = a —_—
201) 4 % —1 &
=1 a=-—l|
= >

TPy = Ly -2() |
==2

1,-2) . p=\| andg=-2
A (1, -2) P 9

(7)
(b)  Write down the domain and range of g(x).

Ooman: x ¢ R ; x #|
Range: ye®R [, y+-2
\ﬂ E (2)
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Determine the equation of h(x), the translation of g(x) if g(x) is moved 3 units up

(c)

and 2 units to the left.
-
= —2+3
h(x) x—1+2

—\
h(x) = ——— +|
( ) x +1\ 2)
(d)  Given that OB = 3 units and CD // y-axis, determine the distance of CD.
B(2,0)
< (2;Y¢) D (2, 4e)
f(3)= 3y -2(3)-) 9H= —— -2
=2
= = s/z
.'. C (3;2-> . D(s;_s/zB

dcp = 2- (‘ 5/?_)
4,5 unis

(4)
[15]
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QUESTION 4
The graph of g(x)=a" +q passes through the points (2; 3) and (0;0).

(@) Find the values of a and q.

O:Qo‘l‘q/

(V
]

DN
I

(4)
(b)  Determine g '(x) in the form g7'(x)=...

Y= 2% —|

x=29-)

Sl =2
loaz(x+‘)=5

L g7'(x) = log, (x+l)> o

(c) Determine the domain of g™.

x> -\
—

(1)

Page 8 of 24 Downloaded from eduresourceza.com



Grade 12 DownloadedvithenacpPepsaurceza.com September 2021

(d)  Sketch the graph of g™' on the set of axes below. Clearly show all intercepts
with the axes and any asymptotes.

| |
|
I° | |
‘ | % g (x)
R :
| >
: s A .
7 b p# B2 1/ 1 2 4 § § 1
| | | |
| a
| | | |
N ||
EN NN
| I I
(3)
[11]

QUESTION 5
If the letters of the word E XA M INA T 1O N are arranged randomly in a row, find:
(@) The number of different arrangements that can be made with all the letters
(}!
21 x2!' x2!

(2)

(b)  The number of words that can be made if the word starts with an E and ends
with an M.

a

2' xztix2!

(2)
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(c)  The probability of a word starting and ending with the same letter.

ql
2x (z!*z! >

W
21 x2'x?!

(4)
[8]
QUESTION 6
Given: (x—2P +(x -2 +(x-2)" +...
(@)  For which values of x will the series converge?
r=x-2
—)l ¢ x—2¢ )

S lexcs

>

(3)
(b) If S, =4, find the value of x.

q.: ﬂ
1= (x-2)
(x-2)*
%

q:

4(2-z)= (c-2)*
2-yx = x2-yx+y
O=x*-8

x=+t{% (4)
D

[7]
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SECTION B

QUESTION 7

(@)  Determine f'(x)from first principles if f(x)=3x> - x

£Cocth) = 3(xc+h)T— (oc-h)

wn  FOceR) - £00) = 22 —x+6xh —3h2-h

f’(x)= n->0 n

3x: -2 +6xh -3h*-h —(3x> - )
h

£y = ‘vl\we\o

2
‘Fa(x') - :’l‘go 6xh +3n -
h

£1(x)= :\\‘z‘o K(6x 4—»{3»« -0)

f')= 6x +2(0)-1

()= b3 —|
P
(5)
(b)  Determine D, [M}
x-3

_ T x (3x2—Fx—b)
Ox (x-23)

[ x (3x+2)(x=2)
D= - (x~3)

fl

i

Dx | 3x2+2x ]
(4)
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() Evaluate f'(1) if f(x)= 2

ﬁ+
f(x) = 2.x°k +fizx -6

12x-6

Fllx) = -x" 7 4 (iz
£10) = —() +J12

-l+2J2

2,46
—

(4)
[13]

QUESTION 8

Ms Judd has R180 000 as a deposit to buy her dream apartment. The sale price of the
apartment is R812 000. The financial institution offers her a mortgage rate of 18% per
annum compounded monthly over a period of 20 years.

(@) Calculate Ms Judd’s monthly repayment.

Loagn amount = 812 000 — 180 CCO

= 632 000
- (1 2By
12
= 2C
622 000 oe
\2

S.oox= R 9953,33

(4)
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(b)

Calculate the outstanding balance on the loan immediately after her 84" payment

—13 x\2
- (2

B = 953,73

o8
\2

= RS86 sS13,83

>

(4)
(c)

How much interest will Ms Judd pay during the first 7 years?

AMO Unt p&ld affer F years = 97153,33x 84

= 8la 313,22

Amount paid 0ff of loan = 632000 - S86 S13,83%
= ys 486,13

o Interest = 8la 213,22 — 45 486,13

= R3Ix3 823,15

(4)
D>
(d)  Determine the effective interest rate Ms Judd was charged on her loan
S 8
| + Aegp = —;>
Aefp = lq, 56 7
—>

(3)
[15]
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QUESTION 9
The figure below represents the graph of f(x)=2x> —5x* —4x +3, which has a local

minimum at F(2; —9). The x-intercepts are respectively given by A(-1;0), B(% ; 0)
and C(3;0).

D
E
A 1 \B C

4

G

F(2;-9)

(@) Determine the x-coordinate of D, the local maximum turning point.
fllx)=0
£(x) = 6x2 -102x -l
O = bx* -10x—-Y

. Xo=-=!z ce x=2
—_—D

(3)
(b)  For which value(s) of x is the graph concave up?

POTI : 'F"(I): (4

22¢—-10 =0
S N
concave up for 2%/ 3)
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(c) For which value(s) of x:

(1)  is the function increasing?

(00 -'a) v (2; 00)

(2)
(2) is f(x).f'(x)<07?

(moo. ) v (-Y2. ') v (2;3)

3)

(d)  Given h(x)=f(x+k), determine the value(s) of k for which h(x) will have
three positive roots.

K<-|
—

(2)
[13]
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QUESTION 10
(a) It is given that two events, A and B, are independent.

If P(A) =§ and P(B)=0,35, then determine the value of P(AU B).

P(ave) = P(A)+ P(e) - P(ANB)

P(A (\3) = P(A) x P(B)
= 2/ x0,35

= o,y
P(ALR) = 2/5 +0,35 -0, 1Y
: O/b\

E—

(4)

(b) At a certain high school there are 120 Grade 12 students. A survey is conducted to
see how many take Life Sciences, Mathematics and Physical Sciences.

44 students take Life Sciences (LS) and 65 students take Mathematics (M).

The Venn-diagram below represents the data:

LS

(N

PS
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(1) Determine the values of x and y in the Venn diagram.
Life saences : 3y+sS+3+x = UY
A= 363y - ©)

Mothemohies © Gy -+l +54+x =65
S.oX = e —uy - NeS)

2b—2y= Ub-lLYy > = 36— 3(10)
S, 3=\O . :Czb

> —

()

(2)  Hence, determine the probability that a student chosen at random will
take none of the 3 subjects.

I’(>\)‘ = 120— (30 +S+ got6t+3 +1Yy +|‘4)
\

?(>\> =5

P(>\)‘ = 3/20

= Y2y 2)
[11]
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QUESTION 11

The sketch below shows the graphs of the two functions:

f(x)=ax® +bx* —5x+50

g(x)=Ff'(x)=px*+qx +t

The x-intercepts of f(x) are (-5;0) and (2; 0) while the x-intercepts of g(x) are

(-5;0) and (—% ; 0).

f(x)

A 4

P any

g(x)

Use the given information and the sketch to answer the following questions:

(@) Determine the value of f[g(-5)].

3(-5)= 6]
£(0)= 50
>

(2)
(b)  Calculate the average gradient of f(x) over the interval x e[-5; 0].

0-50

Mae = 575

= 10

(2)
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(c)  Write down the x-values of the stationary points of f(x).

X=-5
—

==z
—>

(2)
(d)  Determine the value(s) of x for which f"(x)<0.

f'(x) ¢O concave down

POTx = = 8/3

x> - S/&

(2)
[8]
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QUESTION 12

2
Given f(x)= %+2 and PQ // y-axis as shown in the sketch below.

y

f(x)

o Q(x;0) 2 X

3

(@)  Show that the area (A) of APOQ is givenby A= %-‘r X.

Ple; =5 +2)

AreaPOQ = _;." ("X"’%*%

32
=X 4+x

>

(4)
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(b)  Determine how far Q should be from O for the area of APOQ to be a maximum.
Leave your answer in simplest surd form.

Mmax Area : A'=0
Al.: —3/q>(z+‘

o= = 3yx?*+)

x?= Y5
z .
= — un\ts
{3

3)

(c)  Calculate the area of APOQ when P is at the point in question (b) above.
Give your answer correct to 2 decimal places.

Az X2 L
- (¥ Y
- 18) (¥z)
4
_ Wl
q
= 0,33 unus?

(2)
[°]
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QUESTION 13

When the polynomial f(x)= x> —ax® +12x + bis divided by g(x)= x +5 the quotient is
x? +10x + ¢ and the remainder is 150.

Find the values of a, b and c.
(x+8)(x +10x +C) + IS0 = x2 -~ax?* +l2x +b
£2+10xt+cxX +Sx* +50x +Sc +1s0 = x2 —ax? 4+ @x+b

X3 15X % + (S0+)x + Sc+ 150 = x 3 —axt+ 2x+b

— YNV
NN NN W"‘ NN~

aqz=-15

P

SC+cCc = |2
. Cc=—-38

>

SGeitlso=L
S(-23)+1s0 =b
J.b=-10

>

(5)
[S]
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QUESTION 14

Show that if 3log, y +3log, x =10, then y = x® or x = y°.

31095y +

10
10gY

2

\0313

LeF k= logey .. 3k ¥ = =

3z + 3 =10k
22 - 0k +3 =0

(e -1k —3>=0
\C='/.3 k=2

\ngﬂ.—_ ‘/3 o \03x3=5

x‘/s .—_3 >3 =

x =y*
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