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CAMBRIDGE
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INTERNAL EXAMINATIONS
INDEPENDENT EXAMINATIONS BOARD

Name: m% mOWD\A M

Examiner: S Stevens & S Nyabadza 26 August 2024
Moderators: V Peche & R Klm;e Time: 3 Hours
ATHEMATICS GRADE 12 Total: 150 Marks
Prelim Examination
Paper One

Please read these instructions carefully:

1. This paper consists of 25 pages,10 questions and an information sheet of 2 pages. Check
that your paper is complete.

2. Answer ALL the questions on the question paper and hand it in at the end of the
examination session.

3. Clearly show ALL calculations, diagrams, graphs, et cetera you have used in determining
the answers. Answers only will NOT necessarily be awarded full marks.

4. Two blank pages (22 - 23) have been included at the end of the exam paper. If you run
out of space for a question, use these pages.

5. An approved calculator (non-programmable and non-graphical) may be used, unless

stated otherwise. Ensure that your calculator is in DEGREE mode.

Round off to ONE decimal digits, unless otherwise stated.

Note that diagrams and graphs are not necessarily drawn to scale.

8. Itis in your own interest to write legibly and to present your work neatly
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SECTION A

QUESTION 1 [11]
Solve for x leave your answer correct to one decimal digit where necessary.
@ (x+3)(x+1)=3 ©)

2 Mex 43 B=ov
o\ s =0

7 (o ) =0 ,ﬁ.
o b il &

=0

(b) V7-2x+1=2x (4)
(I-J }’ijg (990 ’\2’“\/
F2x < x - A1
L V=20~ b =o /

tadie

(c) (5- x)(xz Fek = 6). >0 (4)
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QUESTION 2 | [18]

k
a) Given: Z(Sx—B)“
n=1

1) If k = oo, for which value(s) of x will the given sum exlst )
&L L’f‘/\ Szu-—g) 65 €2)
9 Z, S)(/ L 'L{" @
2) If k=10and x =1, evaluate the given expressmn (4)

), (s3) 7y (64)
(Q) 3) Lb&; e )

- @)
5/@/%/‘"‘(

7~

b) Given the quadratic sequence: 34; 42; 48; 52; 54; ...

1) Determine an expression for the general term T,,, of the quadratic sequence. (4)

2 2. ¥ 52 B

__j:gﬁJn /rlln+2"f’ /@
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2) Jack calculates the 20" term to be —155. Without doing any calculations,

explaln why this answer has to be incorrect. g{'
[%”Fvwwksw ‘“M%U
o vaghi T ()

)  The 5" term of an arithmetic sequence has a value of —13 and the 13" term has a

value of —45. Determine the value of the 18" term in this sequence. (6)
o X dz —\2
-3 =V

s wev”
-l = s

80\/- ~2)
< ¢
L=

L =—\2 —% (."Ue)
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QUESTION 3
Given: f(x) = — +3
a) iven: f(x) = 42

1) Sketch the graph of f showing the asymptotes and the intercepts
with the axes

[23]

2) Determine the equa:ionye positive axis of symmetry of f.

Yrmaec " lrazake
Q==

3) Write down the equations of the-asymptotes of f~1.
KIE D

(2)

)
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b)  On the Cartesian Plane below the graph of f(x) = 2* + 1 is drawn to scale.

Study the function and answer the questions that follow.

—— . ] e s

T3 Ao Ty
R

1) Write down the domain of f / M
XEE; q "’(/6(;’”0’°@l:> @

/

2) Write down the range of f / (1)
y A Y %;6 L) @
o

3) Find the equation of f~1(x) in the formy = ...... Q)

= AW

&, gﬂﬂ\/

| g )“”Hl°2°'/
1) 5

g
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4) f-1(x)is translated to become a new function h(x) = f~!(x — p).
Determine the value(s) of p so that h will have a y — intercept. (2)

\n(vu) - \o%gﬁw«\-— y)/

Note: This is the same diagram as on page 6
On the Cartesian Plane below the graph of f(x) = 2* + 1 is drawn to scale. __.0.\,9

y =R A€

—
-

D -

£ g R N B T R
-1

5) ON THE CARTESIAN PLANE ABOVE: Sketch the graph of g(x) = 27**Z + 4.
Clearly show all intercept(s) with the axis/es and/or asymptote(s),
where applicable (3)
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6) Show all calculations in solving algebraically for x where f(x) = g(x). (5)

Tz Py
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QUESTION 4 [19]
In the diagram below:f(x) = —x? + 2x + 8 and g(x) = —x + 4.

0 is the origin.K and L are y-intercepts of f and g respectively.

A is a shared x-intercept of f and g.G is a second point of intersection.

B is the other x-intercept of f.C is the turning point of f.

Line DEF is perpendicular to the x-axis. PQ is a vertical line that can move between the functions
where f(x) 2 g(x).

a) Determme the length

¢ (o) kot) X
L = % *$/

b) If OE = Iillm\/tyfﬁtenmne the length of DF. _ (4)
) () )h8 G Lt
&U’) /%)/ Bx--j(*) &(Q)L/

o < -

(-2
¢ >

_g)_i—; \L;www \—JD/

U
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c) If OB = 2 units and 0A = 4 units, use this information to find the

co-ordinates of C.

(4)
2 --:}_‘vi/

OE()..-..&O%&»)'WS

Cﬁ\a"\) b@

For which value(s) of x will f(x) < g(x)? ()
—%f¥1**%"’m+Wb///

0= m = —Y \_/
G

A Wz
x LY w7/~\'/@

Determine the maximum distance of PQ.

pe- = : ,%) *;‘:;%‘} _y

d)

e) %{vb) ‘\-x.)"‘o (4)
-:kal m
—leu*%
(% -—w-’ %) Mﬂwx 3
4} E(i,, z@)”’ -2 (3/1 )Ji%

--—-
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QUESTIONS &y V [14]

a) I f(x)=2x? = 3x + 1, determine f'(x) USING FIRST PRINCIPLES. (5)
&&\AA) = 2 (G - 3(a) ¥
- 2 G i)~ sl

= 9™ Lo UL e -3\ /
g ) Wm\,\%“ {3% (o254
"‘"’OL NSy / > i@mmhr})/\\
e T w5 '
‘oo k29 / 6

x4+3x2—28 W - 3
b)  Determine f' (x‘)-lf/f[)’*)' ‘D (4)

c) Find the equation of the tangent to the curve f(x) = x2 — 4x which is
paralleltoy —2x = 3 (5)
- Q‘)(/“fi
bil
N -
- 48 1
f(g ); (:% fy 4 = S0t~

SECTION A: 85 MARKS
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SECTION B

QUESTION 6 [13]

A green energy company buys a Tesla Cybertruck as a marketing campaign for R2 000 000.

Due to the Cybertruck's components it depreciates at 30% p.a. on the reducing balance method.
Due to supply and demand, the inflation rate on a new Cybertruck is 27% per annum.

The company plans on setting up a sinking fund over 5 years (calculated at 15% p.a. compounded
monthly) and will use the trade in value of the old Cybertruck towards purchasing a new one.

a) Considering the scenario above, list the four processes the company needs to

follow tosetup a sunbgr;fundam / (4)
iy S

Apply the steps listed above and determine the monthly payment

A into (thc smkslg )fund g P‘ PK\ “Y J ) (5)

307, =200 (1 4941)°
,ﬁgéﬁ&g =R6 50?5?318‘3/
bb03 o 33,88 - R38R Ju0
= (o 2t S33,8F

-

bath €33 %% = %[(\’réﬁ-"—)w/f

1$ b 5

| T

%~z RFo $5,\f
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c) John retired at the end of 2022 and received his pension of R 1 400 000.
How many full months can he live off the fund if he withdraws R 13 500
every month? Interest is calculated at 10,7% p.a. compounded monthly. (4)

\ %00 oy = \?JSUOD- Q\*\’\_"ﬁ;{“ayh\—x/
B w0y

ﬁ 'P\
U . (3sw (G- Qv 252 )
R

o S {xwﬁ)”‘j/

§\0
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QUESTION 7 [14]
a) A recruiting agency received multiple applications for a lead position in a data-mining company.
The applicants need one or more of the following skills to apply:
Programming, Data Analysis and/or Project Management.
The recruiting agency organised the applicants as follows:
o 40 applicants are skilled in Programming.
B 35 applicants are skilled in Data Analysis.
. 30 applicants are skilled in Project Management.
. 15 applicants are skilled in both Programming and Data Analysis.
. 10 applicants are skilled in both Programming and Project Management.
. 12 applicants are skilled in both Data Analysis and Project Management.
o 5 applicants are skilled in all three areas.

. 10 applicants do not have any of these skills.

Use the above information to determine the probability of finding the best
candidate for the position. Show all methods and/or calcualtions used in
determining your answer. (7
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b)

Each of the digits 1; 1; 2; 3;4; 7 is written on a separate card. The cards are then

placed next to each other to make a 6 - digit number.

1) How many different 6 - digjtfiumbers Lt':.anb/ﬁ:)med from these digits? (2)

——r—éb

2) How many numbers start and end with the same digit? (2)

Lo = g
Q.

3) What is the probability of getting a number that starts and ends with the

same digit? (1)
____.__9’ i AN () L/@
AQ _ e N

4) Find the probability that a number is 112347 or 743211. (2)

25y @
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QUESTION 8

In the diagram below is the graph of f(x) = ax? + bx? + cx + 10.
The x-intercepts are at: A(—2; 0), C(2;0) and E(5; 0).

B and D are the local maximum and local minimum respectively.
Point P(0; 10) the y-intercept of f.

Y
B

a) Showlhata——b-—andc——z

W) v 2) (@)
ﬁ)/ 3%) @%) e
|0 = 20 %
<o
..L v )/
9 A w’\”l)@"l) WS
J/(Q J—éb ? )QM,——S')
J— (D" -Sx /L[’p’wo)

d Ao ,},%/Q:}Uﬂ
ol
A= lﬂ"% ™

[14]

(6)
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b) If fix)= —x3 —;xz —2x+10 and AABC and ACDE are constructed,
determine the numerical Area AABC
Area ACDE’

value of

Show all calculations and round off your final answer to ONE decimal place.

F(w oty -—-su,«a/

-——-'zb "S%"':}l =O

zo"-'- ~ (L0 L 1G5 - () (0

Bb)
= 36 S%\%TJ//OJ%“W"'O?‘%
R0 i
'Y / 04 BQ—-O)L\»} \0)‘-\')

Heong

e

(8)

/

= (04 - .

g (%Y) = —'80)3 D &3)'\*) -\013)

Pvee, o A ARC = £ Ll M%ﬂopﬁ =1L\
=1 4 )ow) = £ O
= 20 \/ =4S

o”" 9'0)3' i 972 >
1S
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QUESTION 9 [9]

In the diagram below is an aluminium forged seamless ring. These rings are used in a wide range
of industries including aerospace, automotive, and oil and gas. They are used in applications
where strength, durability, and reliability are critical, such as in high-pressure valves, gears, and

bearings. Forged rings come in a variety of materials and sizes.

The manufacturing company have the following build specifications:
The outer radius is R meters.

The inner radius, r, is 90% of the length of R. The height must be (6 — R) meters

a) Express the interior radius, r, in le:‘ny (1)
r'J 0 )0\ F‘ AD @
n ressed as

b) Show that the volume of aluminium used ca
V =—0,197R? + 1,14nR?. (@)
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Determine height of the ring when the value of R is at a maximum. (4)

‘Q&__L__ z-0)sY e+ 28

A
~0)8? lrﬂ}”’?’mﬂﬂ?/
R=tm 2P T,
e [ o
h o /
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QUESTION 10 [15]
Given: f(x) = x? — 2x
The minimum values of f(x) + 2f(x) + 4f(x) + 8f(x) + -:- form a geometric series.

Determine the first four terms of the senes / // (4)
\ = oA~ 2 . Sl ~=
J (Db9 7\'_9_"0 ‘ ) D- ) L\") 8
2 >2
fu)

p—
g
—

-

b) If you were to find the sum of the minimum values to n terms, between
which two consecutive terms in the series will the difference

of their sums be —536 870 9127 (6)
thr\"S - -s3l g0 /
ou (rnﬂ_\ - cu(rm-") R Lt

=) F—)
2. -2l

ni
= = -¢2b ¥F0 2"
gn_,: jf”; <2l 10 1)

2" (1-2)= /sakm%M

7—’ /Page|20
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o) .,32(2)" <500
n=2

Determine the value of m for which the above-mentioned statement will be true,
by using the correct sum formula. (5)

- - R g
32(;)g : j 12(2)77 ) 22 (2)
2sb § g by 2
00-:25[0

r=-5
o (\~=r") L soo

95‘0(\;0%00

\-0\¢
| =05 ™ L SWXDS

~ 1N
\— O)g’mé_ \’1%(/

\ E3
—'O)S' A— 5

VL&
O)S 2 /28
m >z [09 ‘ng
m> S)4150
o=zl TS
S
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ADDITIONAL SPACE (ALL questions)
REMEMBER TO CLEARLY INDICATE AT THE QUESTION THAT YOU USED THE
ADDITIONAL SPACE TO ENSURE THAT ALL ANSWERS ARE MARKED.
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ADDITIONAL SPACE (ALL questions) ;
REMEMBER TO CLEARLY INDICATE AT THE QUESTION THAT YOU USED THE
ADDITIONAL SPACE TO ENSURE THAT ALL ANSWERS ARE MARKED.
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- -bt Jb’—‘lac

2a

T,=a+(n-1)d

T.=ar*"';: § =ﬂr—-—l)r#l

" v r-1

@) = P_?o f(x"";l)“f(x)
A = P(1+ni)
A =PQ+i)"

po o[l

1

d=yJ@E-x)+0,-»n)’

y=mx+c

¥a =W

m==—-_

X =X

(x—a)}+(y-b)? =r?

MATHEMATICS
INFORMATION SHEET

i:i=idn+n

S, = = y-l<r<l
I-r

A4 = P(1 - ni)

4=Pl-i)"

Page |24

Downloaded from eduresourceza.com

Powered by @ CamScanner


https://v3.camscanner.com/user/download

Downloaded from eduresourceza.com

In AABC: g b o
smA  smB  snC

a® = b +¢? = 2bc.cos A
area A ABC = %ub.sinc'

sin (@ + B) = sina.cosf} + cosa.sin P sin (a0 = ) = sin «.cosP — cosce.sin
cos(a + ) = cosa.cosP — sina.sin 3 cos(a — ) = cosa.cosP + sino.sin B

cosla—-sin‘a

cos2a = {1-2sin’a sin2a = 2sina.cosa
2cosa -1
(x, - %)*

. Y , &b
X = g = —

n n

n(A)
P(4) = E P(Aor B) = P(A) + P(B) — P(4 and B)

n
9§=a+bx p = Z&=D0-9)

Z(x-x)?
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