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INSTRUCTIONS:

1. This question paper consists of 29 pages (including the cover page). Please check that
your question paper is complete.
2. Read the questions carefully.
3. Answer all the questions in biue pen.
4. You may use an approved non-programmable and non-graphical calculator unless
otherwise stated.
5. Clearly show ALL calculations, diagrams, graphs et cetera that you have used in
determining your answering.
Answers only will NOT necessarily be awarded full marks.
6. Diagrams are not necessarily drawn to scale.
7. Round off answers to TWO decimal places, unless stated otherwise.
8. ltis in your own interest to write legibly and to present your work neatly.
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SECTION A [75 MARKS]
QUESTION 1 [22]

a) Given: (x —k)(x + 3) = k. Find x if:

M k=0 i (2)
(x —o)(5c43)> = ©
v
o= o o/~ XX = —3
2 k=- (3)
(14-7'{(36 +3) =

>t by F3 A1 =0
ool F 4 =0‘/
PN
(> +2)° = o

>(C = -1\/

b) Solve for x:

(1 3= @)

3 i
3¢ = 6
>C = X v’
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2 VEZF3 - —— =0 4)
Vx2 +3

K* = U —ov”

(kK ~=DCIK+2) =0

Sois 22 Ve Vi

SR 43 =20 = 4 V‘a\/
2
Xt o= |
> = il \/
(3) 210g25—10g2(x—1)—-1 (4)

IO% - s IO% (>¢=1> = |

= f

1063 pc-l
)
2> = 2 \/
>¢ —|
Y = e~
pl
27 = C \/
PR
13,5 = X
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+2 , )
c) If gla) = B , determine the values of a for which:
a< —-16
(1) g(a) is undefined (2)
O+ 2 L O orm a*_16t = 0
) __ +
a L - w = Th
[ 4 &
-——/_/-’_’D $
¢ < —_— 1
-y ~X \/ “ /
oo 4 =Y o K =4
(2) g(a) non-real (1)

a«-—l\/

d) Determine all values of k for which the equation kx? + kx + 3 —k = 0 has real
roots. (3)

'bl —ltac 7O

= u(KO(3-K) 20

(K= (ak + 4KE zO
skt — 2k 2 0 v
(s =) 20

AN
cv i je=o0 /& Nz
Z K 2 1=

K £0 or —

g,

v
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QUESTION 2 [19]
a) Determine the n'" term of the sequence 3 ; —2; —11; —24; .. (4)
- -9 -3

NN

o = -2
ST = Tt on + L "
b) Given the sequence: = ) 3 ;3 ..
4 2
(1)  Determine (in simplest exponential form), T4 . (2)
=3 i =
Loy x| N ’
3~ 3777 \*°
T, = X Ta “'4(';%
3 - @R - 20
To =2 = 3. 2.
3 -3 ,
TS = = 3x25
— 3—-hn
Llw =24
. . 3
1A S.e%uwee» i = 3 -

S
2| 1
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(2)  Which term equals 24 576 ? (3)
T, = —33‘-—( = 24576 v
o)
3= 3
4 24576

3-n = 10052 6%?7_@">/

—3
h = lé\/

|l

c) For which values of x will this geometric series Z 3(4 — x)F converge? 4)
[ k=1
T = 3(4~x)
¢
T, = 3(4-)

——

3
[ = 3(4 -x)

1!
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d)

3

Determine the value of x if

LHST = 2y =3() = 2]

A =3 )i

2] —2l>x = 494X
2| = 30x
/ 2] =
30
-7 _
1o
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QUESTION 3 [14]

Sketched below are the graphs of g(x) = 2* and f(x) = % +q; x>0.
g

a) Determine the values of a and q. (3)
v
= 5 +)
X

b) Determine the equation of the axis of symmetry of f that has a positive gradient.

(2)
% = > + C

Sub (o, D+ 1 = O +C

,x%:DL#-//

Downloaded from eduresourceza.com




| Y Py | nmA
Pbowntoaded fromeduresourceza
Grade 12

.€com

Mathematics Paper 1

c)

Write down the equations for the following transformations
(1)  k, theinverse of g inthe form k(x) = ...
DCé>3.‘ o0 = ;3
= | > &
W o= 0% 5
1<(>) = IO% 5 X v

(2) p, ifitis obtained by moving f, 2 units to the right and 4 units down.

po = flx=2) =4
. -
-+l ~4

= ¢ \/53\/

o —~

(3) t, ifitis obtained by reflecting g in the y —axis.

= ;\DC_.\/

d) For which values of x is:

W 9Sf@T

(2)
~ e (0 )7‘:,

- | N wwwace/{‘ IOVD*O/ZUR

(2) k(x)<0?// (2)
x e (0)1)
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QUESTION 4

[14]
a)  Using first principles, find f'(x) if f(x) = —3x2.

® L(x+b) = -3(x+L)
- _3(x*paxh Fh)

= ~3x* —bxhk -3L\1\/
O L = =3

e

. . . _ N _—3 L
@ﬂ@ 6 h

£((7f> = i Lix 1) = LGCO

h=>0 I /
= [t -jSl,\_aL\l\/_ L\(-éx_ -5‘«3
h~>¢6 Lo - | I
Mt o —3l = —gx

o0

d
b) Determine ﬁ in each of the following:

o “)
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_ 25x2-9 (s’gc ~D($HC +3) v’
@ y=—=3 - (2)
x+3 —
$H+3
= S$oc -3
A~

C) Find the co-ordinates of a point on the curve f(x) = x? —3x+ 7 wherea
tangent to the curve is parallel to the line y = 3x + 4. (4)

-)C'(I> = 2x -3\/

K
\Ld
I
W
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QUESTION 5 [8]
Lo T

The Venn diagram alongside represents the

following information:
Vuyi has 1 300 followers on three social

media platforms: Twitter, Instagram and
Snapchat.

740 follow her on Instagram and 450 follow

her on Instagram only.

ey
1300
a) Determine the values of x and y. (2)
3= LSO 3(1s0) F%0 #3¢ +120 = 740

(3'—‘—190\/ )C=70\/

b) Determine the probability that if a follower is randomly selected, they do not follow
Vuyi on Twitter but do follow her on Instagram and Snapchat. (2)

| 20 < (740 750 +i30 +So + 230)
il = 6
= i?o'?(l300> — o= = 0;09
65
c) Determine, showing all your calculations, whether the event of being Vuyi’'s follower
on Snapchat is independent of being her follower on Instagram. (4)

Pls) x A(T) P(S N T

= ki SLrwo T
300 300

1300
= Oy lhs-.. |
= (D) ,6(8—-»,

Ve .
LS R F P(SAT)
o Not ?V\O(JPMO("‘“‘/I‘
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SECTION B [75 MARKS]
QUESTION 6 [11]

Sketched below is the graph g(x) = —(x — 1)2 + q, where q is a constant.
The y —interceptis 1, and D is the turning point.

y
0 5 (1 2)
/1 g
A
a) Determine the coordinates of the~D. (2)
X
Subor 1)1 'QZD") 9
= =1 *rq
L =g
D (1) v
b) Determine the value of x for which g(x) > 0. (3)
—(>-\Y+2 =0

(3c~1)1 = 2
S =

i\ff\/
Lox e (1=vE G eV )
(“'\\Ltj 214>
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Explain why the inverse of g is not a function. /

c)
T’A_z M(u/‘/'wﬁb\j'/) Wc‘(/ I/)-L [ Yo MaVLLa/

Write down the equation of the inverse of g(x) inthe form y = ....

>e&dy i D¢ T '—(3—-!)7‘4—1

(%“0 = \/-
- >
9

d)

il

)

How can the domain of g be restricted so that g~ is called a function.
>C 2 \{/ 6 X L \(/

e)

Give the domain of g~ 1(x).

x € (-] 7

f)
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QUESTION 7 [9]

In the construction of a 5 km national road, a truck delivers materials from a depot
containing materials. The truck returns to the depot after depositing each load of materials.
The first load is deposited 200 metres from the depot, the second 350 metres from the
depot, and the third 500 metres from the depot. Each subsequent load is deposited 150
metres from the previous one.

a) How far is the fourteenth load deposited from the depot? (3)
a =200 , o = iS50

Tu = M(m-()(fw)
= Qoo + iSou — (SO
= |1Sow -{-S\O‘/

T o= iso( i) +So

= 2 |1So w~

b) How many loads are deposited in total? (3)
Tw = | SO 4 S0 = 5‘000/
lson = 4B950 |

in =?3\/ |
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C) How many kilometres has the truck travelied in total? (3)

‘ - _Bi : A — i 0/
533 2 [lﬁ ik > j\/&buudu{)

| \ T T
23 £1(400> #32(300) | Ay
p ,
1714 - WT}
00 DuUbs
= (71,6 /

, [ nn

1

re—
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QUESTION 8

a) Danica buys a Suzuki Swift for R200 000.
The value of car depreciate at the rate of
20 % per annum on the reducing balance

depreciation, while the price of a new similar car is

expected to appreciate by 10 % per annum based on the

previous year’s value. The car is expected to last for 8 years.

(1)  Find the price of a new Suzuki Swift in 8 years' time. (2)

L&
/}' }00000(1 + 0,/) v sabs
= Ruas 2,90

i)

(2)  Find the trade-in value of the Suzuki Swift in 8 years’ time. (2)
€
/4 = ?—@O( [ — O/2> \/S‘\/\’QS
= 3 S54, 43 v

(3) Find the value of the sinking fund that will be required to purchase a new

Suzuki Swift in 8 years’ time. (1)
L277,76 — 3355y 43
= 395 (63,33

Downloaded from eduresourceza.com




Grade 12 Mathematics Paper 1 Page 19 of 29

(4)  Monthly payments are to be made into the sinking fund. The account
generates interest at the rate of 18 % p.a. compounded monthly. Payments
commence one month after the car is bought and continues until the end of 8

years. Determine the value of the monthly payments into the sinking fund. (3)

7
295 163 33 = o [0+ )" ] /¢

@”K//i \/Sulos
| €66, uu

(

"

b) Tino also bought a car for R600 000 on an agreement in which he will repay it in
monthly instalments at the end of each month for 5 years. Interest is charged at
15,4 % p.a. compounded monthly.

(1)  Calculate Tino's monthly instalments.

(3)
swo ooe = 1= (I + 9%‘_533 60] JF
O)w\%q‘ '\/gulﬁ
X = 2 0oo,a2)

(2)  Tino decided to pay R12 000 each month as his repayment. Calculate the

outstanding balance on the car after 2 y:?rs. e 4)
Y - GRS
AL _ L Orisuy F4
Q= 5“cooi<\ﬁ+ u) - ’1000[( - ) ~rj
0,154
g

= 34y ‘130>97\/
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QUESTION 9 [7]
a) The digits 1 to 7 are used to create a four-digit code to enter a locked room. (2)
How many different codes are possible if the digits may not be repeated?
1l h = guo S
b) What is the probability that any random number chosen, will be a number &)

that is even and bigger than 50007 Show the method you use in detail.

Ne repeats.
i 2 3 4 § e 7
St
5
[él

-

[
ES
|

|

(/]
|~
»

|

| o~
%
W
|y
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QUESTION 10 [7]

In the diagram below f(x) has turning points at x = 1 and x = 3. The x —intercept of

g is 4 and the y —interceptis 2. PointB is (—%;0).
Ny

A (1))

a) Evaluate the following:

(1)  For which values of k will f(x + k) = 0 have 1 positive and 1 negative root?

(2)
’—4)

v \/
@ f ’(3) / (1)

N

H

b) Determine the value(s) of x for which f(x) is concave down. (2)

Por= T 22 = x<2 7

c)  Find x if f(— Q\Amen;xiﬂ_l (2)

T x <l er 3LX LY

T o¢> £ 1"

—

— ! ha
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QUESTION 11 [11]

In the diagram below, the graph of ¥ = g(x) = 3x2 — 6x — 9, has x intercepts at A

and B. D and E are stationary points of the cubic graph y = f(x).
aY

Determine:
a) the coordinates of A and B. / (3)
Ix*~6x —9 =0
x* —2X =3 =0
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b) the equation of the cubic graph, if g(x) = f'(x). 4)
Ll = o> +hs* + o + 20 ~/
1["(@ = 3x* —6x - 9
i "
alse £ GO = 3ax* abx +C /

AN

30 =3 ‘;Us-—vé
a = |

c) the coordinates of D ar:nd E. N (2)
PO =) =3(=0" = al= +30 =35
. Y , .
ol =¥ -3 -~ +30=3

G N S

d)  for whatvalues of k will f(x) = k have three solutions? (2)

| < K L3RS

v
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QUESTION 12 [6]

Vigo, a grade 12 boy, put up his hand during a calculus lesson on sketching cubic graphs
and said that he had found a general formula for the x — coordinates of the turning points
of the graph: ¥y = ax3® + bx? + cx + d.
~b+VbZ-3ac

3a
quadratic formula which we know so well.

His formula was as follows: x = . ltis interesting that this is so similar to the

d
a) Find d—z and thus derive Vigo's formula by showing all working. (4)

dy

“Max*+rbx +C =0

dx
~ = -2b t VY — w3 (O Vs ubs
2(3a)
= -2k t Voub = 12ac
| o

i

2
-2k £ \/ 4\{51 —3ac)

6a -
- -2b t 2\/61'3“6«\/
£ a

- _k \/L"‘-‘sac,

Ja
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b)  Hence, or otherwise, prove that the graph of f(x) = x3 + 2x? + 10x — 18 has
no turning points. (2)

S =30 s
¥ ——26\/

Sl /\/@ /P\ SQ)((&{*‘(‘OU\

i
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QUESTION 13 [7]

An aerial view of a stretch of road is shown in the diagram below. The road can be
described by the function y = x? + 2,x > 0 if the coordinate axes (dotted lines) are chosen

as shown in the diagram. e

Helen sits at a vantage point B(0;3) and observes a car, B, travelling along the road.

' B(0; 3)

Calculate the distance between Helen and the car, when the car is closest to Helen.
C = (‘)(.3 x> E2)
i 5 A - 3 /
(0=->Y + (3= (>+2))
n 2
= >* + (_ I —>c 13 \/

(Pl —ase* Faxct =t 4

I

R ("

= >

R C Wt‘/{ he il cacid e ;P gCl 'S i,

3
»*(50V = 4 =2X =0
2 [2. x*-1)=o
>cr =

'Dowg,loaded from eduresour¢eza.com
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2a
Y1=n
{=1
T,=a+(n-1d
T =ar™ S, = a(r” 1)
r-1

A= P(1+ni)
A=P+i)"
A=P(+i)"

d= J(Xz —X1)2 +(Y2_Y1)2
Yy =mx+c

m:yz'y1_
X, = X4

(x—ay +{y —by =r?
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A=P(1-i)"

P =x [1——_ (1.”)—”}

Y=Y, =mXx-x)

m = tané

ii nn+1)

{=1

S, = = [2a+ (n —1)d]

(] e

E

S_= =1<r<1

-y

4L

A = P(1-ni)

A= P(1-i)"

X+ X . .V1+.V2}
2 ' 2
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a b c

in AABC: - = — = —
sSinA sinB sinC

a’ = b?+c®>-2bccosA
area AABC = %ab.sinC

sin{a + ) = sina.cos 8 + cosa.sing sin{a — B) = sina.cos f — cosa.sing
cos{a + ff) = cosa.cos g — sina.sin g cos{a — f) = cosa.cosf + sina.sinf

cos’a - sina

cos2a = {1-2sin’a sin2a = 2sina.cosa
]Zcosza -1
L o2
sn L hwem
n n
P(A) = ’;Eg; P(Aor B) = P(A)+ P(B) - P(A and B)
joasbx ,_ Zx-D)y - 7)

T (x-X¥
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