


Maneddei¥ploaded from Stanmorgphysics.com DBE/May!June 2025
SC/NSC Confidential

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

15 This question paper consists of 11 questions.
2. Answer ALL the questions in the SPECIAL ANSWER BOOK provided.
3. Clearly show ALL calculations, diagrams, graphs, etc. which you have used in

determining your answers.

4. Answers only wil ﬂQT nec be awarded full marks.

5 You may use an

ntific calculator (non-programmable and non-
graphical), unless

6. If necessary, roun answers correct to TWO decimal places, unless stated
otherwise. .

7 Diagrams are NOT necessarily drawn to scale.

8. An information sheet with formulae is included at the end of the question paper.

9. Write neatly and legibly. -
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QUESTION 1
1.1 Solve for x:
111 ¥ =3x-10=0 3)
9 3x? +6x+1=0 (correct to TWO decimal places) (3)
1.1.3 2" 4+2* =8 704 o | (3)
1.1.4 | (€)
1.1.5 “4)
1.2 A rectangle h s of (v = 3) metres and (x + 2) metres has a perimeter of
24 metres 2 .,_‘_,_-,- 32ﬂ?remeh'es Calculate the values of x and y. (6)
1.3 Show that (l +x™ +x” )2 (l —-x" =X )2 is divisible by 2 for all real values of
m and n. 3)
125]
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QUESTION 2
2.1 Given the arithmetic series: 5 + 7 + 9 + .., +93
2.1.1 Determine the general term of the series, 7, inthe form 7, = pn+g4.
2.1.2 The given series represents the number of kilometres that an athlete ran
each week in preparation for an ultramarathon. The athlete ran 93 km in
the last week of the training programme. How long, in weeks, was the
training programme? |
5|
213 ‘opportunity to raise funds for her high school. The

_H.dimnsoredher R10 for each kilometre run during the training
@lculau ‘the total amount that the athlete raised for her

|
4

2.2 The general term oﬁiﬁﬁemc sequenceis 7T, =2"?

221

2.2.2

2.2.3

224

QUESTION 3

Write down:

(@)  The first term

(b)  The common ratio

Calculate T,, (Write your answer as a power of 4.)

el

Calculate Z 3

n=1 n

Consider the first 21 terms of the sequence 7, =2"*2,
Calculate the sum of the terms in this sequence that are not powers of 4.

Given the quadratic sequence: 14 ; 9 ; 6 ; 5 ; ...

3.1 Show that the general term of this sequence is 7, = n® —8n+21.

32 Two consecutive terms of the quadratic sequence have a difference of 33,
Calculate the value of the larger term,

33 The value of m is added to each term in the quadratic sequence. Determine the
values of m for which only the terms between 7, and 7, of the quadratic sequence

will have negative values.
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QUESTION 4

The graph of f(x) = fi+4 is drawn below. M is the point where the asymptotes of f

intersect. C and D are the x- and y-intercepts respectively of £ A is the point on f that is
closest to M.

A
J
M
4

4.1 Write down the coordinates of M. (2)
4.2 Calculate the coordinates of D. (2)
43 If y=x+1 isthe equation of a line of symmetry of £, calculate the value of . (2)
4.4 Determine the values of x for which f(x)<0. (4)
4.5 Calculate the coordinates of A. 3)
4.6 A single transformation is applied to f to obtain a new graph defined as

h(x) = -743-4-4 . A’ is the image of A under this transformation. Calculate the

e
length of AA/, (2)
[15]
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QUESTION 5

The graph of f(x) =a(x+ p)* +q is drawn below. C(- 1 ;4) is the turning point of f.
B(-3:-4) isapointon f.

-t

5.1 Show that f(x)=-2x"-4x+2. 3)

52  Determine the values of & f \ _' real roots. (2)

5.3 The graph of y = g (x), °TC & ed when [ is
reflected over the line y = 4. if g(0)<0.
Clearly indicate any stationary point 4)

o
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QUESTION 6

The graphs of f(x)=p*+q and g(x)=mx+c aredrawnbelow,
intersection of / and g. B(0; - 3) is the y-intercept of /. E isthe 2

-
6.1 Calculate the values of p and g¢. 4)
6.2 Write down the range of /. (1)
6.3 The graph of g7, the inverse of g, also passes through B. Determine the equation
of g inthe form y=... 4)
6.4 Write down the equation of g~ in the form y=... ()
(1]
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QUESTION 7

7.1 John invests an amount of money in an account paying interest at a rate of 15% p.a.,
compounded monthly. Calculate the annual effective interest rate of this investment. (2)

7.2 Tino invests R500000 in an account earning interest at the rate of 6% p.a.,
compounded quarterly. Tino decides to withdraw R11250 at the end of every
3 months. Tino will continue making these regular withdrawals until there is no
money in the account. How many withdrawals of R11 250 will Tino be able to make? (5)

7.3 On 1 March 2021, Abby m: > a onee-off deposit of R12 000 into an account earning
interest at a rate , compounded monthly. She deposited R500 into the
same account on . inues to make these monthly deposits of R500
on the first day of e '
Calculate how much n rwas in the account immediately after the deposit of R500
is made on 1 March 2025, exactly four full years after her initial deposit. (6)
v EIT) [13]
QUESTION 8
8.1 Determine f”(x) from first principles if it is given that f(x)=x? -2 5
8.2 Determine:
(2)
4)
8.3 f(x)=2x"-4x-6 and
(6)
17
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QUESTION 9
Given: f(x)=x'—6x> +9x—4=(x—-4)(x—k)’
9.1 Show that k= 1.
9.2 Calculate the coordinates of the tuning points of f.
9.3 Describe the concavity of f at x=-3.
9.4 Draw the graph of £ Label ALL turning points and intercepts with the axes.
9.5 Calculate tbenmmum vertical distance between f and A for 1<x<3,
if h(x)=-2f1().
QUESTION 10

10.1 A and B are mutually exclusive events.
If P(A)=0,42 and P(A or B) =0,79, calculate P(B).

10.2 A game at a fun park requires a player to roll a six-sided dice and pick a card from a
deck of 52 cards.

A player wins if an odd number appears on the uppermost face of the dice and the
player also draws a picture card from the deck.

e A deck of cards has 4 suites (hearts, diamonds, spades and clubs).
e  There are 4 picture cards (king, queen, jack and ace) in every suite.

A player pays R10 to play a game and in an hour, 260 people can each play one
game. If the owner wants to make a 70% profit per hour, calculate the maximum
amount that the owner must pay out to each winner.

QUESTION 11

Consider the three-digit numbers from 501 up to 999.

11.1 How many of these three-digit numbers have exactly one 5 in them?

11.2 Calculate the probability of a three-digit number not satisfying the condition given in

QUESTION 11.1.

TOTAL:
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INFORMATION SHEET
s bt ~b’ -4ac
2a
A= P(1+ ni) A = P(1-ni) A=P(l-i)" A=PQO+i)
T,=a+(n-1)d \ =3é.[za+fn_|)d]
T, =ar*’ sﬂ-_-aru._l sr#l S, =—t—3~l<r<i
y Ll =7
e sla+iy -1
i
S (x) = lim
h
enesoreph ix +x, ¥ +
d =‘J(A‘2 -5 )2 +(», -'.Vl')! y-L—2.-0 )’;]
2 2
y=mx+c y—y,=m(x—x,) m=y2_y' m=tan @
X =X

(x—a)1 +(y—l:;)2 =r?
a - b ¢
sind sinB sinC

a® =b*+¢?—2bc.cos A

In AABC:

area AABC = é-ab.sin C
sin(a + B) =sina.cos f+cosa.sin B
cos(a + ) =cosa.cos f—sina.sin

cos’ @ —sin’ a

cos2a =<1-2sin’ &

sin(e — ) =sina.cos B - cosa.sin

cos(a - B)=cosa.cos B +sina.sin #

sin 2a = 2sin a.cos a

2cos’ a1
3 3 (x, - %)
f= i=1 a,¢’=la-l
n n
P(A)=TT((§% P(A or B) = P(A) + P(B) — P(4 and B)
—_— po 2E-FNy-3)
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NOTE:
e If a candidate answers a question TWICE, only mark the FIRST attempt.
e Consistent Accuracy applies in all aspects of the marking marking guidelines.

LET WEL:
e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, sien slegs die EERSTE poging na.
o JVolgehoue akkuraatheid is DEURGAANS op ALLE aspekte van die nasienriglyne van

toepassing.
QUESTION 1/VRAAG 1
LIl | x2=3x-10=0 v factors
(e +2)x—5)= O Vix=-2
| vVx=5

x=-2 or x=9

3)
1.1.2 | 3x* +6x+1=0
v'correct substitution into
x the formula
- vx=-182
— —1’82 R = .} ?
¥ o . vV x=-0]8
3)
1.1.3 | 2*** +2* =8704
27(16 +1) = 8704 v'common factor
2% =810 =27 OR Y=log,512 v’ simplification
x=9 =9 v answer
3)
1.1.4 (x - SXx + 2) <0 v critical values
CV:x=8 or x=-2 I —Lpe
S=2<x%8 T
(3)
v'isolating the surd
v'squaring both sides
v'standard form
v answer with selection
4
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1.2 @=3)(x+2)=32
JEHIY-3Ix—-6=32 ..(1)
2(y=3)+2(x+2)=24
Y=l =12

y=13-x :(2)

(13=x)x+2(13—-x)-3x-6=32
Bx=x?+26-2x-3x—6-32=0

—x?+8x-12=0
x—-8x+12=0
(x=6)(x-2)=0

T=6 or x=2

veql

v eq2

v'substitution

v'standard form

v/ x-values
y=13-6 or = .1.3—.2 / sesenlies
p=1 "yé;.; i AE : e (6)
OR/OF OR/OF
(y=3)(x+2)=33 ;
yx+2y —3x— 6 =300 i |
Uy —-3)+2(x+2)=24
y+x—-1=12
x=13~ il
y(l3-y;f+2y—3(l3—y§—)6=32 v eq2
13y-y®+2y-39+3y-6-32=0 v'substitution
-y +18y-77=0
y* =18y+77=0
y-Ny-11)=0 v'standard form
y=7 or y=11
x=13-7 or x=13-11 v r-welties
il - v x-values (6)
L3 ] gaam + P (12" =5’
= [1 +x"+x" = (1 —xt—x" )] [1 +x"+x" + (1 —x"=x"" )] v’ difference of squares
= (2)(2x" +2x7") N
.. divisible by 2 for all integer values of m and n v simplification
OR/OF v’ answer
A+ +x" Y =14+ x"+x" + 2"+ + "X X xS (3)
=14 22" $ D P L 2N

A=x"=x")Y =1-2x" =2x"+2x" " +x" + 17" OR/OF
A+x"+x7")Y =(1-x"—x") =4x" +4x" v’ expansion

=4(x" +x™") ‘

- (2)(2x" +2x) Y sl -
.. divisible by 2 for all integer values of m and n

[25]
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QUESTION/VRAAG 2
2,11 T, =2n+3 von V3
2)
212 93=2n+3 v .
90 =2n equating
45=n vanswer
_ ()
2.1.3 50+70+90+...+ 930 v'convert to money
S, = 4_25 [2(5 0) 5 (45 = 1X20)] v'substitution
8. =R22050 v answer
Total raised = R 3)
OR/OF
st v/convert to money
50+70+90
§ = 45 [ v'substitution
45 2
v'answer
S, = R22050
Total raised = R @)
OR/OF OR/OF
5+749+...+93
45 v 5
Sio= = [2(5)+ (45-1)(2)] substitution
v answer
S,s =2 205km
v'convert to money
3)
OR/OF
v'substitution
vanswer
v'convert to money
3)
2218 | T,=(2)"
T, =8 va=38
(1
22.1b) |[r=2 vVr=2
1)
222 T, =(2)"" v substitution
Ty =2% = (22 )“ =gl v answer
(2)
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2.2.3 _1+L+L+ v'series
& 16 32
S, =2
] -r
1
8 L
= ¥'substitution
e
2
R W L vanswer
4 3)
224 8 + 42+32+_43+...+4" e ‘/823'—1
&221_".—.- 2-1
Sa =S = 16(4 -1)
— (7
O 4-1
S v difference
v answer
, e @
OR/OF U -
8 +32 + 12§ - OR/OF
84" 1) vn=11
i1 4_’1 v/r = 4
~S, =11 184 808 ¥'substitution
v answer
4)
[18]
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1-8+c=14 v 2a=2
c=21 v 31)+b=-5
v1-8+c=14
; - 3)
3.2 T ==5+n-1)(2)=2n-7 v general term
2n—T=33 .
n=30 B - iequatmg to 33
answer
s =2 3)
OR/OF OR/OF
ST =T =( n® +8n-21 ¥ T ;T
n*+2n+1-8n 21=33
2n—-T7=33 v'equating to 33
son=20 v answer
=T, =(21)* —=8(21) + 21 =294 (3)
33 I, =T =14
S144+m=0
m>-14 el
And T, =7,
L94+m<0 v -9
m< -9
n=14<m<-9 vV —14<m<-9 (3)
9]
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QUESTION/VRAAG 4
4.1 M(3 ; 4) v’ x —value
v y- value (2)
4.2
f)=——+4
x-3
4 ,_8 vx=0
= =
703" 3
D(O : §] v'y-value
2 (2)
43 M@G:4)
y=x+t OR/OF y=(x+p)+gqg ol
. v .
4= 4 il 32 substituting M(3 ; 4)
t=1 i - x -1
-w B v value of ¢ (2)
4.4 4 =
+4=0 | =
X 7 Vy=0
-4(x-3)=4 reph
x—3=-1
e vi=2
C(2;0)
502 %l v'¥ answer “4)
4.5 4 N v'equating
x-3
4 =x-3
x—~3
4=(x-3)°
+l=x-3
Sx=5 or x#l S
~A(5;6) A
3)
OR/OF OR/OF
Point closest to the origin in y = 2 s (JE;JE)
X
By translation:
A(Wa+3;Ja+4) v'translation
A(S ; 6) vV A (3)
4.6 -
B et il
x+3 -x—3
.. Reflection in y — axis. )
AA' =10 v’ distance (2)
[15]
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QUESTION/VRAAG 5
5.1 ' '_;g'{a—-ﬂiz(x+1)2 +4 v substitute (— 1 ; 4)

—- L~ a(—3 + 1)2 +4 v substitute (— 3 ; —4)

1 ~8 =4a |

| =2=a v -2=a
~ y= 2(x+ 1)2 +4 (3)
- Ty=-2x"—4x+2

52 k <—4 VVik<-4 2)
53 g’(x)=—(— 2x° —4x+2)+8

v’ Stationary point at x =—1
v' y-intercept below
X-axis

v'v" shape

4)

9l
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QUESTION/VRAAG 6
6.1 (0523) -3=p’+g¢q OR y=p'-4 v'substitute (0 ; - 3)
g=-4 v’ answer
(3:4) 4=p* -4
=8 v substitute (3 ; 4)
p=2
f(x)=2" -4 v answer
4)
6.2 y>-4,y € R OROF y e(—4;x) v’ answer (1)
6.3
vi{=3;0)
P
3
v’ substitution
v’ equation 4
OR/OF
OR/OF
Forg ™ OR  4=3m+c
y=mx—3 0=-3m+c v’ substitution
3= m(4)-3 de=4
m= é c=2 v m= i
2 2
o : A
ol Simd equation of g
2
For g: m=—
s 3
2x+6=3y
Pl v equation of g
y= EJnr+2 “4)
3
6.4
g(x)=—x+2
ngy.,.;: v swop x and y
3
i
g ()=-x-3 v equation
(2)
[11]
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QUESTION/VRAAG 7
71 . 15 \? v'substitution into
(1 T ‘) =] Ik 1200 correct formula
i =16,08% Y apseE
(2)
iy, p_Z 1- (1.+ i)"
1
0,06)"
11250 1= 1+ =
[ ( * 4 }1 } Vi
500 000 = == - v’ substitution into
correct formula
& (1 +
1,015 =L
, 3.' AT
—n=log,,, 5[1 v'correct use of logs
=13
n=173,788... v answer for n
.. n =73 withdrawals ¥ final answer
(&)
73 A=P(l+1i)"
0,095\ 1
=12000(1+ 4 ] von
v'substitution into the
=R 17 521,17895... correct formula
v'n
v’ substitution into
05 correct formula
il e l'
WA
=R 13 158,64744...
Total =17 521,17895... + 13 158,64744...
=R30 679,83 v final amount
(6)
[13]
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8.1

) =x* -2

x? +2xh+h* -2-(x"-2)

£ ()= lim

v f(x+h)
Y [(x+h)-f(x)

el h v substitution
v s DXHE
RCNUES
FUES = iy h(2x + h) v’ common factor
’ T 0 h
Sy =1lim (2x+h)
ffl ) =2x g \aF Y answer
OR/OF = (5)
fx)=x>-2 . OR/OF
f(x+h)=(x+h)* Z2=%5 +2xh th* -2
v f(x+h)
f(x+h)— f(x)=2xh+h’
£ ) = lig SEE =S Y x4 - f @)
b e DR
&= .lfal—I;I(-!l %
£ =lim h(2x + h) v'substitution
M= h—0 h
b s s v'common factor
/' (x) =lim (2x+h)
o ) =2
v answer
(5)
d
82.1 | =-[3x" —4x]=6x-4 7y
v -4
(2)
822 | 8(x)=-2vx(x—1)’
I
g(x) =-2x*(x* -2x+1)
5
5 3 1 =
g(x) =-2x2 +4x2 —2x? ‘/_2’;
3 1 =1 ¥ 4x§
g'(x)= —5x2 +6x2 —x2 v — 5x§
2
L (4)
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8.3 y= _4x_— 14 tangent .. 4x—-4=4 v'tangent
4x =8
x=2
sy =4(2)-14
at point (2 ; —6) v’ coordinates
g(2)=a(2)* +b(2)-18=-6
da+2b=12  .() v equation 1
g'2)=2a(2)+b=4
da+b=4  ..(2) v'equation 2
‘ -
(1)-(@) v'b
va
S S (6)
501 rameay 7]
QUESTION/VRAAG 9
9.1 f(x)=(x-4)(x*-2x+1) v (x> —2x+1)
S() =(x=H(x-1)? i1y
Sk=1 )
OR/OF
f)=1-6+9-4=0 v f(1)=0
(x— 1) is a factor v (x—1) is a factor
k=1 (2)
92 li3s? v flx)=0
v values of x
v'¥'turning points
4)
9.3 v'substitution x = — 3
into £ (x)
v concave down
(2)
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9.4
v tp's
* | v x-intercepts
v y-intercept
v’ shape
4
9.5 Distance = (—6 6x” +9x—4) v subtraction
el 2 _
- if - il v’ simplification
Max distance :
= v’V first derivative = 0
X X =
x=+45 ,butl<x<3
v x-values
nx=45
d(\5)=836
max distance = 8,36
v  answer
(6)
[18]
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QUESTION/VRAAG 10
10.1 P(A or B) = P(A) + P(B)
P(B) = P(A or B) - P(A)
=0,79 - 0,42 v" substitution
=0,37 v answer
2)
10.2 People pay: R2 600
0,7xR2 600 = RI1 820
Total value of pay-outs: R2 600 — R1 820 = R780 v'v" amount willing to
pay-out
5 i 16,1 _ 2 o
(someone to win) _— 5 5 E =S v v'P(winning)
v/ winners
v’ pay-out
(6)
8]
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QUESTION/VRAAG 11
11.1 1/ x 9 x 9 = 81 v" 5 in hundredth
5
500 cannot be included .. 80 possibilities
v' 5 in tenth
4 x 1 x 9 = 36
5
v' 5 in units
4 x 9 x 1 = 36
5
Total number | 152 v answer
(4)
OR
501 to 599: 99- 80 possibilities v 80
{ _r}‘__. 13
601 to 699: 9 + 9 =18 possibilities of having a 5 in the 10's
digit or units digit. v 18
Total possibilities =4 x 18 + 80 = 152 v 4x18
vanswer
“4)
11.2 P(not having such a number)
_y 152
~ 499 v'1 — P(having number)
47
= i v denominator
499
=0,70 v’ answer
3)

[7]
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