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Grade 12

Time: 3 hours

St. Anne's Diocesan College

Core Mathematics: Paper |

August 2021
Marks: 150

Please read the following instructions carefully:

1. This question paper consists of 16 pages and an Information sheet. Please check that your
question paper is complete.

2. Answer all the questions on the question paper.
3. You may use an approved non-programmable and non-graphical calculator.
4. All necessary working details must be clearly shown.
5. Round off answers to 1 decimal place where necessary, unless otherwise stated.
6. Ensure that your calculator is in DEGREE mode.
7. Diagrams may not be drawn to scale.
8. A mark is not necessarily allocated to the correct answer but rather the working. Show all
working.
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SECTION A
Question 1

1.1 Solve for x and show ALL relevant working:

Ll @ =0 ,\:; m@.:\_é
A—35c =0 oF % — =06 linceay Factos
..lWUmi = IMI .. = I\
& = LWI ,\9 for batht ansners
1.1.2 —2x% 4+ 4x = =5 (correct to TWO decimal places) c
1% 4 hx + 5=0 .\z, stawd ovd ?;..;\E,ﬁ\
—2.% - ”
s Ve M L
| 2(-2)

X = .#Z\;le
-5

% = =g ov x= 2,87 &

1.1.3 3* —3¥1 = 162

3*—3%3" = 16
wqﬁm_ - w.-,v = e M ommon factor
3> (1—3) =162
3° = Q43 o |
: v exponential forwg
rUuH‘ = wm —\ me mmp\cﬁcﬁnm\
x =6 o
1.1.4 wlknxﬂmm ) P
3—x = aF—x—b P EES& J
f =5 =5 v |
O = (sc—-3Xoct3) T actovise

a, i
T 0SS QASWRIS
L nT w o x = lr.w \ wi& *Ju u? AWSW

s =7 Bl o P
¥,
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1.2 Iflogym = k, determine in terms of k:

1.2.1 logs 3m _ ; «te. produck (2)
_ m .umm.nfa, : ﬂ.r,CP
= 095 e
o,m:w 1 éﬂ -
= | + K v
T
I 2
= 3 i@.@ﬂ L
3]s
= 7Py
E i 3 _Jogx =
1.3 Solve for x \_\m ”w,m xmo ﬁ% mw.ﬂ:&ﬁ e (3)
v —
3logx — logx =4
el J
2logc =1k _
_ QM x =9 1 convevtb Vo axpeential vglation
v . z
2. =10
x =0 %

1.4 The roots of a quadratic equation are given by the following:

6+p(5-p)

X = 4

‘Downloaded from eduresourceza.com

1.4.1 Describe the nature of roots if p = 4 w " 3
9 m $u bstbubion @)

b = vm.. _qu = rlmmla_rv _\ a for all 3 %w‘:.__u_:o,‘ﬁ

V

=4 % o Roots ave veal rational, unequal
q

1.4.2 For which values of p will the roots be non-real? (3)
taots ave non-veal & ALO
p(5-p)40 .
- .
. : - m  pumerline ov parabdad
CitVal. p=0  or p=5 ~ B
0 = _ L~ orittal vaWes
: L fje o~
= o A= 7

. plo or p75

T

[27]
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Question 2

2.1 A caris bought for R125 000 and its value depreciates at a rate of 17% p.a.
Calculate the book value of the car in 6 years' time using the reducing-balance method. (2)

A= 135000(1= 04 v
A= RUD Q6155 &

A\

2.2 Calculate the effective interest rate per annum if an investment earns interest at a rate

0f 9,5% p.a. compounded monthly. (3)
lelege = (1495 s
[+(cff = 1,09924758¢4
Lt = 0,0992475%¢
fabe = 9,97% p.a. g

2.3 An entrepreneur made an initial deposit of R40 000 into an investment account earning interest
at 8% p.a. compounded monthly. Two years later, she made another deposit of R60 000 into the
account and the interest rate changed to 10% p.a. compounded quarterly. Calculate the value of
her investment account at the end of 5 years. (5)

T T T [T T

i {

k0000 380(\\\\\

PQN ‘?:3;

m LA %% %S&
A M Yo, \
For com poUlncliy %ia?\ ,M._ .

A = Fooooc 07 Y14 o) +moooom_+:v:

ded from eduresourceza.com

A= R I43 789 4§ o~ o~ v a E\ bhis r__\ﬁ.ow.%k.ﬁm
5 ) \_ ot (o gﬁoﬂ S\Lmn““

(hot consistent q,nni.a:b SS:‘, u eavS ML

J D

2.4 A company took out aloan that was paid back in two instalments.
At the end of the first year, an amount of R45 000 was repaid.
At the end of the second year, a final amount of R56 824,94 was repaid.
The loan earned interest of 8% p.a. compounded monthly.

Calculate the loan amount. (4)
T Ta
e 145000 5672k
,m__m.m om addibion 7 M 3& mmvmﬂ Is
o0g\12 0 08 \- 21
P=usgoo(l+7z )  + mgmrﬁ‘mi i ik
P =R30 000 & 00 compouelig v F1AC
" [14]
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Question 3

3.1 Thesequence 2; 6; 10; 14;...; 130 is an arithmetic sequence.
3.1.1  Determine the n*" term of the sequence. (2)
6= A= L
Tn= 24 (=) "
Th = 2+ bn-4
Ta = bn-2 %

3 1.2 How many terms are in the sequence? _ (2)
_m suwbstitvte  for Tizo

(307 = bin-2
hin'=-12
h= 337"
;.33 terms 1N Sequente qmw .u_wg/\

3.1.3 It is further given that the above sequence forms the row of the first
differences for a quadratic sequence T,, = an? + bn + ¢ where Ty = 33.
Determine the values of a, b and c. (5)

\ i W o Y M worX padwadS O
f\/a\u\ -m\ _O\ _r\ il debeymine n*\sn:?@‘a:\ S eqel

G L b
m  subsy. Into T M lde to solve -
2a=Y% 3a+h<2 athr¢ £ %
7 6tb=2 2=k +¢ =]

b=-} @ =3

\ﬁ‘ = N_\rs == :\5 1 ruv \ e, m Must _%a ﬁ wacdvacti ¢ J
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3.2 Given:

3(1-2%)
Sp ="
3.21 Calculate §4 and leave your answer as a fraction. h
6 m substitube o
S¢ = 3(1-29
=

ol = _MS " 30

3.2.2 Calculate Ty

T4 = 81 — S o

M. 5 ST.S# l‘\. Sumwts

T 2T 139

llm m\

T3 = 24 ~ea

3.3 Given:

n 22
Maf@us s Mai&umﬁ
k= k=1

Determine, in terms of m, the value of:
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3.4 Given:
n
M 64.217P
p=1

3.4.1 Determine the first 3 terms of the series:

Tt p=l : 643" =6y !
st lebp=a i 2 =32
Ta: let p=3: 64.2" = 16

I gt gg bt g

. 2
" ?rwf_oc?\_m\ for P (2)

3.4.2 Ifn € N, calculate the smallest value of n for which: (3)

A
M 64.217P > 127
p=1

a=64 5 r=% . S7ia]

M geom sum for mula

en(1=(5)") 127
= A
e “:@w
A;_.uv_) b
&) A m v al (

SN N=f

) L (5)

=

3.4.3 Calculate: (3)

[ee]

M 64, 21-P

st T (nfinite sum ?\_\3:8

[24]
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Question 4

Given: f(x) = I% +1

i iR
i

4.1 Write down the equations of the asymptotes of f. (2)
e , ;
el (vevbical asymplobe)
(.
r@\_ = d v msd:wosg_ Q&E.s.wo_umv
4.2 Calculate:
4.2.1 the u\-Eﬁmn_ﬁmE of f 3 (2)
3\(
leb = w_ = 0-2 +_
U = 24|
)
= Bl (0.3)
U
4.2.2 the x- ESH.nmE of f = _ (2)
leb y= i b= z-a2 Tl
-1 = -k
i
2~ =(\J
o~
x =4 v~ (6,0)
4.3 Sketch the graph of f showing clearly the asymptotes and the intercepts of the axes. (3)
M \3\ shape
| ‘ \Q/nggﬁfxbﬁmu
A Iy N A N ST U (\..? __\__fﬁfaﬁwlk\(,

| E S

o i o e o e i 5 e i
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4.4 Determine the equation of the line of symmetry of f that has a negative gradient.
Leave your answer in the formy =... (3)

pont of mbersection of asympkotes (2,1
Y- Y = mlx=-2Z, ) subst. inko siraight line eqvation
g = -~ (x-2) "0
y = —x+24
PWM = 2 HE &

4.5 Give the equation of the graph g if it is the translation of f two units right and 3 units down. (2)
. _ T
X—4 v ok

[14]
Total of section A [77]
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SECTION B

Question 5

5.1 Forany two events, A and B, it is given that P(A) = 0,48 and P(B) = 0,26.
Determine, to 2 decimal places:
511 P(A and B) if A and B are independent events.

BlAnEY = Bla) x Pla) P pmawy
= o048 x 026
= 0,11 %
512 P(AUB) if P(ANB) =0,/ . .:_:s_?,f__
PCAUB) = 0,43 t0R6 —0 L
P(AVR) = 0,62 %
513  P(AorB) ifAand B are mutually exclusive events.
P(auB) = P(A) + P(B) ™"
= 08 + 026 = OTF.

(2)

(2)

(2)

5.2 A survey was conducted among 130 Grade 12 learners to establish which snack they prefer to eat while

they watch television. The results were summarised in the Venn diagram below. However, some
information is missing.

C (Chips) N (Nuts)

y

D (Dried)
Fruit

5.2.1 If 29 learners prefer at least two types of snacks, calculate the value of x and y.
5+10+6 t2 =29 (= 130—125
Vv
x= g% y = S td

5.2.2 Determine the probability that a learner who does not eat nuts will have at
least one other snack while watching television.

;+, \wlr
= AR - 55 < 04
1ov

Also accept 81/86 when read as conditional probability (AP)

Page 10 of 16

(3)

(2)

[11]

Downloaded from eduresourceza.com


amorgan
Text Box

amorgan
Typewritten Text
Also accept 81/86 when read as conditional probability (AP)


Downloaded from eduresourceza.com

Question 6

6.1 The functions f(x) =-x% and g(x) = [x + 2 are drawn in the diagram below.
y f
g
B
A
6.1.1 Determine the coordinates of A and B, the points of intersection of mﬁm@:m fand g. (4)
F:. uow — W x +L( g DN HWse = solve Sim s_wg\zoﬁm\@.
2
L. Ajlx +8§
AE-2x -3 =0 £
- o
(x - 4)(x+2) =0 <
a N
x= Y oy =2 vV . o
_ _ kst x-valwes ko solve {or (. S
Ly =72 NE o & 2 il 5 y 3
Q ( _ _ [¢)]
Y = i Y = | 5
: o , & both coordinates °
B(Uyk) A~ 2 m
6.1.2 For what value/s of x is: P f\m? m
O @ > 9 X&-d o\ x 74 @ 9
i . - a ®©
() fe.g0 20 X-mt: 0=Fxt2 - Find 2-int ot g o
c
==L b= M
X V\ elf v < (3) =
6.1.3 Determine the equation of a tangent to f(x) where f'(x) = =3 (5)
f { devnve
Vi Ly - devnv
=

o wf gl (x-coordwate)

T Equationn of tavigeut: .
s . v " subst- v
F&) = #mnmv =9 =-3xt{) V" M:mﬁ__% e

= @ y =9 =-3x -I8
(-¢.9) y =3x -9
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6.2 The same functions f(x) = WRN and g(x) = wa + 2 are drawn in the diagram below.

¥ f
g
B
D)
,,\Q,,
A
(0;0) " N x \ % m..ﬂ&
(L~
ﬁ¢
6.2.1 Determine the _mQQmmo: of 2. 3)
1o PR .Ml_.,w\w o Swep _ssﬂ_,.f_
by = y?
U

\P.: o
y =1 Nl(x) = £l

6.2.2 Draw a rough sketch of f 1 (x) on the same set of axes above. Show the intercept/s with

the axes and 2 other coordinates. (3)
6.2.3 Show that g(x) is a tangent to f~*(x). - (4)
m €quatt
ng +3 =2 v

square bollt sides .

_ Zxtd)” = b gt
Lr +ax + 4 = kx
x" 182 +16 =16x
=g tl =0 %
(2= Xx - =p
guo= A only
- @3@ one pt. of Intersection

> g5 o Fangent to £ ab x=U

v

Vs (must  be one solution)

[24]

Page 12 of 16

Downloaded from eduresourceza.com



Downloaded from eduresourceza.com

Question 7

7.1 From first principles, determine f'(x) if f(x) = x% — x (5)
(5 20 =) (xth | (eth)?= Geth)
| . «\Qf\ﬂ,_\__ o\;m_w?\m_i.\ht
Fix) = It (xeh)=CGeth) = (2>~ 2) v ot and®
h—>0 2w+ h =X
floo = lim x2+2xht h - x—h-a*tx X
h=¥0 ™
Fl) = [im Ixh+h*—h
h=20 h
; " 3 f o5 1776 G MA
Pite) = ) i (Bl = D e CIMATORE,
h—20 h
ﬁ_Qp = 2-Wr (deduct o mavk for

Incorrect _\agf.s_@

7.2 Determine the following leaving your answers with positive, rational exponents:
3 : {or
6.2.1 Uk _HR +wk+HH_ . nwﬁf *! niwe v _O__M ﬁwu

X

m
Du [ 2> +3 + c'] v

-2
= NH - X ol A

Ax — | Co
§rE ¥

I

max of 1 mark deducted for incorrect
notation between 7.2.1 and 7.2.2

dy . _ _ 2
722 o if y=3k—2p) )

(3
Mply ot brackets
Y=k = 12kp t bp* " MY

%WSH 1~NN+W.\v .\c\\??

T

[11]
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Question 8

The function f(x) = x* + bx? + cx + d and its tangent, g(x) = mx + 32 are drawn in the sketch below.
The x-intercepts are at A(—3; 0) and C(2; 0), the turning points are at B and C(2; 0).
The tangent touches the curve at T(—2; 16)

f
A(-3;0) C(2;0) *
=
g 3 2 w
8.1 Show that the equation of x@‘u =x°—x“—8x+ H,N\:__ ihevcepkS (3) m
) = alx-2)*(x+3) &
6 = a (=2-2)2 (-2+3) In question, it is given that a=1 5
A = QA Qau Because the value of 'a’ is already m
S
= \ Dl given in question, it is also accepted if m@%
£ mHu - mun ~7 uw mum + wv y=(x+3)(x-2)"2 and multiplied out. m
= (x®—lUx + D +3)v T =
g
2

- x> -ba®t4x + 322 —12x + 12 3
3 =
=2 —2*—§z +i2 S
@)
8.2 Calculate the coordinates of B. (5) 0o

ﬁ_mﬁv = S Dy =y it dernvative

M > —
e U ==~ W&

0 = (3x+u)x-2)
H‘ulw or x=2,%

qﬁmtmw.u = lelvw| ervN ?%AﬂWV* 12 ..\.3\_ subst mbo Hax)
500
— 27

= [R5
BCE ; 185) v~
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8.3 For whatvalue/s of k will x® — x? — 8x + 12 = k have one real solution? (2)
whenn k0  or K7 18,5
.\Q... a\ﬁ&»\
8.4 For whatvalue/sofxis f"(x) <07 ., M second devivative (3)
Pl = bz — 2%
bx—2 40
6x £
- 7.
XL o8
8.5.1 Show that m = 8 for the equation of the tangent, g(x) = mx + 32 sl (2)
o ﬂ_ . 5 ; m \eﬁw_ﬂwwf\__%rﬁw .
m=f'(Ca) = 3(-2V=2(-2) =8 vi—a den
=12+ 4 —8
=g
.. nm=8 of tangent mmxu at x=-2
8.5.2 For what x-value will another tangent be parallel to the tangent at T(—2; 16)? (3)
N = .ﬁ‘mumu =E .
o SWbst: for gradient” 11 dernivabive
\ s O
§ = 3x*—2x—8v_
0 = B =% —1b
0= Bx—8 Ax+23)
M HE M., of T2
ve XAF W\ O
oV
[18]
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Question 9

A piece of cardboard with a surface area of 1 350cm? is folded to form a closed rectangular box
with a square base. The side of the square is x cm and the height of the box is h cm.

al
\s\ H
X
Show that h = il s (3)
\ Sh= 2x*+ Yaxh
m Swrface avea formuld
_@@O = \NN\.\N + r\\HS ,r\m/
1350 —2x> = Lah
V350 - L™ “
Yol N\ %
615 —a?
...Nvfun ~ T\
/] Determine the value of x for which the volume will be a maximum. (4)
Volume = x*h
<h8v = 32 Amlmiuhuv o voluwe w ferms sf o
AN
5
BElY = .m.w._w x — L
gl g
Vi) = 2 -3x° v
g 615 _ 3 2
v =7 —E%
6 =E165~3
Smt = A E
- 2 295
e =l WP
[7]

Total of section B [73]
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