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CAPS—Grade 11

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

10.

i

T@@estion paper consists of 9 questions.

4000

x;ﬁ@rér ALL the questions.
. L

Number the answers correctly according to the numbering system used in this question
paper.

Clearly show ALL calculations, diagrams, graphs, etc. that you have used in
determining your answers.

Answers only will NOT necessarily be awarded full marks.

You may use an approved scientific calculator (non-programmable and non-graphical),
unless stated otherwise.

If necessary, round off answers to TWO decimal places, unless stated otherwise.
Diagrams are NOT necessarily drawn to scale.
An information sheet with formulae is included at the end of the question paper.

Write neatly and legibly.
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QUESTION 1
L1 Solve for x:
111 (2x+1)(5-x)=0 (2)
1 X —% x-5=0 (correct to TWO decimal places) (3)
1
1.1.3 ZX{X_EJSS (4)
114 x+2x-3=3 (©)
12 Solve for x and y simultaneously:
3x—y=1 and 2xy—-3y’=-x*-7 (6)
1.3 The roots of a quadratic equation are
Calculate the values of k for which the roots are:
1.3.1 equal 3
1.3.2 non-real (3)
[26]
QUESTION 2
2.1 Simplify the following expressions completely, WITHOUT using a calculator:
1
211 (9%%)2 3)
9x 2
212 V8k*—v98k" (3)
25k’
2.2 Solve for x WITHOUT using a calculator:
3
221 X2=]125 (3)
2
222 PLP*_, @
p5—x
X=4 .
=5a
223 5 )
[17]
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QUESTION 3
Consider the following linear number pattern: 3x+8; x—2; ... ; —141; —145,
31 Is _:_:___l@bove linear number pattern finite or infinite? (1)
J0ng)
3.2 2
3.3 Determine T, the general term of this number pattern, in the form T =bn+c. (3)
34 Calculate the value of T,., the 15" term of this number pattern. (2)
3.5 How many terms are in this number pattern? (2)
[10]
QUESTION 4
Given a quadratic sequence: 3; 17;35;57 ;...
41 Write down the next two terms of the sequence. (2)
4.2 Determine the general term of the sequence in the form T, =an®+bn+c. (4)
4.3 Which term in the sequence is the second term greater than 8267 4)
4.4 Which TWO consecutive terms in the quadratic sequence have a first difference
of 122? (4)
4.5 The given quadratic sequence is multiplied by a constant to obtain a new quadratic
sequence: -6 ; 8p—-2; —-70;18q;....
Write down the values of pand q. (2)
[16]
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QUESTION 5

51

Write down the equations of asymptotes of h.

5.1.2  Write down the coordinates of the y-intercept of h.

5.1.3 Calculate the coordinates of the x-intercept of h.

KZN/November 2023

@
@
(©)

5.1.4 Draw the graph of h. Clearly show the asymptotes and the intercepts with

the axes.

©)

5.1.5 Determine the equation of the axis of symmetry of h that has a negative

gradient.

)

5.1.6 Calculate the coordinates of the points of intersection of h and the axis of

symmetry determined in QUESTION 5.1.5.

©)

5.2 The graph of k(x)=b"+q isdrawn in the sketch below. The point A(0 ; 1) lies on
the asymptote of k and B(1; 1,5) lies on k.
F 3 Y

5.2.1 Determine the equation of k.

5.2.2 Describe, in words, the transformation from k to j(x)=2"

Copyright reserved
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QUESTION 6
The sketch below shows the graphs of f (x) =%(x— 2)’ -8 and g(x)=x-6.
f
g
>
6.1 Calculate the length of AB. (4)
6.2 Write down the coordinates of D. (1)
6.3 Write down the range of f . (1)
6.4 Calculate the average gradient between points A and C. (3)
6.5 For which values of k will %xz —2x—6-k =0 have two positive roots? (2
6.6 Use the graphs to determine the values of x for which:
661 f(x)=0 @
@
6.7 Determihmmaiﬂlm value of h if h(x):ﬁz_rm. 3)
6.8 Calculate the value(s) of k for which y=-3x+k will NOT be a tangent to f . (5)
[23]
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QUESTION 7

7.1

1.2

7.3

74

A construction vehicle was bought for R625 000. The value of the vehicle

depreciates annually at a rate of 10,25% p.a. on the reducing-balance method.

Calcufate the book value of the vehicle 6 years after it was bought. )
I:@E@j‘a

émate the effective interest rate if an investment earns interest at the rate of 8%

p.a., compounded half-yearly. (3)

A house was bought 43 years ago. The value of the house increased at 14% p.a.,

compounded quarterly. If the value of the house is now R1 671 650,74, calculate the
purchase price of the house. 3)

Mr Nsele invested R x into a savings account. He withdrew R15 000 from the
account two years after making the initial deposit. Feur years after making the initial
deposit, the accumulated amount in ! t was R75 000.

The account earned interest at the rat ompounded monthly for the
first three years. Thereafter the interest 1o 8% p.a., compounded half-

yearly.

7.4.1 Calculate the amount that Mr Nsele had in the account three years after

making the initial deposit. (3)
7.4.2 Calculate the value of x, the amount Mr Nsele initially deposited into the
account. 4)
[15]
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QUESTION 8

8.1

8.2

For events A and B, it is given that P(A)=0,35 and P(B)=0,4.

81{&:’[\:‘: Calculate P(Aor B) if Aand B are mutually exclusive.

—214

—

A survey was conducted among 150 Grade 11 learners about the genre of music that

8%;&1 Calculate P(AorB) if Aand B are independent.
-

they listen to mostly. The results are shown in the table below.

Classical

Pop

Hip hop

Total

Girls

35

k

27

80

Boys

32

15

23

70

Total

67

50

150

KZN/November 2023

(2)
(3)

8.2.1 Write down the value of k. (1)

8.2.2 If alearner is selected at random from the group, what is the probability
that the learner is a boy and does not listen to Pop music? (2)

8.2.3  Are the events: “being a girl” and “listening to Pop music” independent?
Show all necessary calculations. 4)

[12]

QUESTION 9
9.1 The probability that South Africa (SA) will reach the finals in the 2027 Rugby
World Cup is 0,35 and the probability that New Zealand (NZ) will reach the finals

is 0,60. The probability that neither South Africa nor New Zealand will reach the
final is 0,08.

Calculate the probability that only New Zealand will reach the finals. (4)

9.2 A picnic basket contains x apples and 8 bananas. A fruit is selected at random and
eaten. Thereafter, another fruit is selected at random and eaten. The probability of

selecting two different fruits, in any order, in the first two selections is %

Calculate the total number of apples in the basket. (5)
[]

TOTAL: 150
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INFORMATION SHEET
— ~bEVb® —dac
2a
A=P(L+ni) A= P(1-ni) A=P@A-i)" A=P(+i)"
A0nq7
T, a+(n£ Sn=2[2a+(n—1)d]
Tn=al'n_1 Sn=a(r _1)' r=1 S/ :i;—l<r<1
r-1 1-r
F X1 p_ X))
i - i
£(x) = fim L CHM = 109
h—0 h
X+X Y, +Y
dz\/(xz_x1)2+(y2_Y1)2 M[lz - 12 2}
y =MmX+C y—y, =m(x-x,) m=t2"h m = tan@
X; =X
(x—a) +(y-b)’ =r?
a b c

In AABC:

sinA:sinB =sinC

a’ =b® +c¢? —2bc.cos A
area AABczéab.sin C
sin(a + f) =sin acos  + cosasin
cos(a + ) = cosa cos B —sin asin B

cos’a —sin‘a
cos2a =4{1-2sin’ «
2cos’a—1

g X
n

_ (A

P(A) nS)

y=a+hx

Copyright reserved

sin(a — f3) =sin acos # — cosasin /3

cos(a — ) = cosa cos /3 +sin asin S

sin 2a = 2Sin & CoSa

: (Xi - f)z

n

2 _

o

P(A or B) =P(A) +P(B) - P(A and B)
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QUESTION 1
111 | (2x+1)(5-x)=0
v answer ¥ answer (2)

Jn::—i 0%=5
2

1.1.2
%> —%x —%
_-b ++/b? —4ac
2a
2 2N
-] < il
hem ( 3]_\]( 3) 49 v' substitution into correct formula
) 2(1)
x=259 or x=-1,93 v answer v answer (3)
113
zx[x—i)ss
2
2x*-1x-6<0 v standard form
(2“3)(){_3)50 v factors
t e
-
2
-3
v v —<x<2 4)
2
114 X+4/2x-3=3
2x-3=3-X v isolating the root
( 2)(—3)2 =(3-x)? v’ squaring both sides
2Xx—-3=9-6Xx+X*
x?-8x+12=0 v’ standard form
(x-6)(x-2)=0

X#6 or Xx=2

VO Xx#6 Vv x=2 )
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12 3x—y=1 and 2xy-3y*=-x*-7 equation 1 & equation 2 resp.
T (3) v’ equation 3
2x(3x-1)-3(3x 1)’ =-x*-7 v’ substitution into equation 2
6’ —2x—218x—3+x?+?=0
—20%* +16X441E 0
5x% — 4X — v' standard form
(5x+1)(x-1) =0 v factors
X= -1 or X=1 v" both x-values
5
-1
y =3(?)_1 y=3(1)-1
y = -8 or y=2 v" both y-values (6)
5
13 " ~10++/100— 4k?
' 2k
Rlexy
131 | 100-4k*=0 v 100-4K? =0
~4(k*-25)=0
(k+5)(k-5)=0 v factors
k=5ork=-5 v both answers for k (3)
OR OR
100-4k* =0 v 100-4k*=0
4k* =100
k2 — 75 v isolating the square
k=15 v both answers for k (3)
132 |100-4k*<0 v 100-4k* <0
(k+5)(k-5)>0
CV: k=-5 ofr k=5
\ | |
-« — @~ -8
. 5\‘_/5 ¥ -5 5
k<-5 or k>5 vv k<-50rk>5 (3)
OR
ke(-0;-5) U (5;%)
[26]
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211 | (9% )_‘lE

I

W
b

X
B

~ 27 >7

v’ splitting to prime bases &
removing brackets around bases

v applying exponential law

v answer (3)

OR

v’ changing to positive exponents

v applying exponential law

v answer (3)

2.1.2 @—JQB?
J25k?
J8-k* - /o8- k*
- T
_ VAx2:k* 492 -k*

5k
- 232k? 742K
5k*

_ —5/2k?
5k 2
=2

v applying rule: Jab =+a b

to simplify the surds

2
y —542k
5k?

v answer (3)
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3
221 X 2 =125
3
x 2 =53 v’ expressing 125 as 5°
_:{_i] v raising both sides to reciprocal
X . exponent of g
X=5"
1
X=— V' answer (3)
25
2
2.2.2 p*.p* _1
pﬁ—x =
2
p’“rs”‘ —p° v' laws of exponents
x+§—5+x=0 v’ equating bases
X
2x* -5x+2=0 v' standard form
(2x-1)(x-2)=0
i
X=— 0Or X=2 v" both answers (4)
2
OR OR
2
p*.p*
p5~x =1
phi _ p v law of exponents
x+g - v’ equating bases
X
2X* -5x+2=0 v standard form

(2x-1)(x-2)=0

><=l or x=2
2

v answers (4)
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223 | y_a

X—4 =5¢':10
X—-2
x-4=501)(\x-2)
x—4=5\/;-10
(x+6)° = (5J%)°

% +12x + 36 = 25x

¢ (-2

v a’=

v answer (4)

OR

v" isolating the root and squaring
both sides

2
X -13x+36=0 v" standard form
(x-=9)(x-4)=0
X=9 or x#4 v’ answer (4)
[17]
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QUESTION 3

Consider the following linear number pattern: 3x+8; x—2; ... ; —141; —145.

B
31 | finite linear %er pattern  finite (1)
0

32 3X+8-4= v d =—4 (from last 2 terms)

2X=-8 v substitution: T, -4=T,

X= —3 (2)
S -1:=5; -9 :.... v' first three terms

-4 —4

Ty ==4n+3 v'v answer (3)
34 | T,=-4(15)+3 v substitution of n=15

T,s==57 V' answer (2)
35 —145=—-4n+3 v’ substitution of T, =-145

4n =148

Ty v’ answer (2)

[10]
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QUESTION 4
Given a quadratic sequence: 3; 17; 35;57;...
G
41 | nexttwo ter%3 and 113 v 83 v 113 )
0
4.2 :
2a=4 .. a=2 v 2a=4
3a+b=T,-T, .. 3(2)+b=14 ..b=8 v 3(2)+b=14
a+b+c=T, ~.2+8+c=3 ... c=-7 v2+8+c=3
=T =2n* +8n-7 v general term 4
OR OR
2a=4 - a=2 v 2a=4
c=3+4-14=—7 v c=3+4-14
=T =2n°+bn-7
3=2(1)*+b-7 v 3=2()*+b-7
b=8
~T =2m+8n—7 v general term @)
4.3 2n* +8n—-7>826 v T >826

2n* +8n-833>0

—(8)=/(8)° —4(2)(-833)
2(2)

n=18,51 or n#-22,51 (neN)

CVs: n=

A
P, W [ R
= 22.51\_/13.51 g —-2251 18,51
n=>19
n=20

ng is the second term greater than 826

v’ critical values

v solving for n
V' answer

(4)
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44 General term for the sequence of first differences:
T =4n+10 v T =4n+10
122 =4n+ v 122=4n+10
n=28 v n=28
. T, and quadratic seq. have a 1st difference of 122 | v' T,, and T,, (4)
OR OR
~T,=122 T, -T, =122
2(n+1)?+8(n+1)-7-(2n*> +8n—-7) =122 v substitution
20’ +4n+2+8n+8-7-2n°-8n+7=122
4n=112
n=28 v n=28
. Between T,, and T,, v T, and Ty, 4)
4.5 8p-2=-2(17) and 18q=-2(57)
8p—-2=-34 and =-114
Lp=—4 and q=_—:|'g c:;r—f:"»1 or —6,33 vV p=-4 V q=_—lg 2)
3 3 3
[16]
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QUESTION 5
Given: h(x)= =
3
x -
%
0
oL Equation of @’jal asymptote: x =g " X =g
Equation of horizontal asymptote: y=-2 v oy=-2 (2)
5.1.2 | Coordinates of the y-intercept:
h(0) = =3, v x=0
2(0)-3
y=-1 Answer only: full marks vV y=-1 (2)
;-1
5.1.3 | Coordinates of the x-intercept
. 2 v h(x)=0
2X—-3
-3
S v simplification
2(2x-3)=-3
4x-6=-3
3
X=-
4
3
[Z : OJ v’ answer (3)
5.1.4 1Y :
i 31 ;3 i i i X
/ 2 2 v" both asymptotes
4”’/ | v' both intercepts
v" shape
©)
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5.1.5 | Eqn. of axis of symmetry of h that has a negative gradient:
y=—X+C
3 - - -
“de= 5)*¢ v’ substitution of gradient of —1
1 and point (E : —-2)
C=—= 2
2
y=—xX— 1 Answer only: full marks
B 2 V' answer (2)
5.1.6 | Coordinates of points of m of h and axis of symmetry: v" equating f and axis of symmetry
-3 1
‘—3*— 2 =—=X— -é*

4x* -12x-3=0 v’ standard form
= —-12) £4(-12)° - 4(4)(-3) v substitution into correct formula
2(4)
X=3,42 or x=-0,23 v both x-values
y=-373 or y=-0,27 v’ both y-values
~(-0,23; -0,27) and (3,23 ; —3,73) (5)
5.2.1 | Equation of k:
q=1 v value of ¢
y=b*"+1
A b +1
2
— v value of b
2
1y 5 .
k(x) =[E] +1 OR k(x)=2"+1 v" equation of k (3)

5.2.2

Reflect k about the y —axis and translate 1 unit down
(in any order)

Describe, in words, the transformation from k to j(x)=2":

v reflection about y —axis
v" translation of 1 unit downwards

(2)

[22]
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6.1 f(x)=%(x -8

1
0==(x-2)"=
Z(X

(x-2)* =16
X—2=14

X,=6 or x;=-2
AB=6-(-2)
AB=8

OR

f(x):%(x-z)z-a

1
0==(x-2)"-8
5 (x=2)

0=1x2—2x—6
2

X’ —4x-12=0
(x—6)(x+2)=0
X,=6 or x3=-2
AB=6-(-2)
AB=8

vV f(x)=0

v square root on both sides with +

v" both values of x

v" length of AB 4)
OR
v f(x)=0

v" standard form

v" both values of x

v" length of AB 4)

62 | D(2; -8)

v’ answer (1)

6.3 Range of f:
y=-8

OR
ye[-8; =)

v’ answer (1)

6.4 Average gradient between points A and C

C(0; -6)
m=J2" Y%
X, =X
_ —6-0
- 0-(-2)
m=-3

v" coordinates of C

v’ correct substitution into gradient
formula

v’ answer (3)
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6.5 F0r2+ver00t50f%xz—Zx—G—kzo:
—8<k<-6 v v answer (2)
OR
6.6.1 | Values of gwhich f(x)=0:
Xx<-2 or x>6 vV answer 2
OR
Xe(-o; —-2] v [6;x)
. X
6.6.2 | Values of x for which 9 )>0:
f(x)
x>=2 ;x#6 v v answer ()
OR
xe(-2;6) U (6; x)
6.7 Maximum value of h if h(x)= 25
2—f(x)is amax. when f (x) is a min.
min. of f(x)=—8 v" min. value of f(x)=-8
».2— f(x) has a max. value of 10 v" max. value of exponent =10
max.of h(x)= (v/2)*
=2°
=32 v/ answer (3)
6.8 Values of k for which y=-3x+k will notbeatan.to f:

%(x—2)2—8=—3x+k

%x2—2x+2—8:—3x+k

X 4+2x-12-2k =0
a=1 b=2 c=-12-2k
Line will be atangent to f when A =0:

(2)? —4(1)(-12 - 2k) =0

v’ equating both equations

v’ standard form in terms of k

v’ substitution into b? —4ac

4+48+8k =0
13
k=‘? v value of k
k # —6% v answer (5)
[23]
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1 A=p@-i)

A=R6250 0,1025)° v’ substitution

A=R326 6 v answer (2
=5 0n

T o]
¢ m
0,082
ot = [1+=TJ -1 v substitution
51
r.g = ——x100%
eff =625

r—816% v answer (3)

7.3 A=P@+i)"
0,144 v n=4x4,5=18
1671650,74=P| 1+ v substitution into correct
formula
1671 650,74
P= EPSUNENT I
207
200

P =R899 951,80 v_ answer (3)
741 0.08 2 v'n=2

75 000 = 1+ — 0

A(1+22 ) (12008 o o
P; =R69 341,72 v answer 3)

Copyright Reserved

Please turn over




mathemfReWwnloaded from Stanmorephysics.com

CAPS-GRADE 11
Marking Guidelines

KZN/November 2023

7.4.2

X ~R15000 R75000
L ! 2 3 !
................ s, L 1 R o N 5 -).q..............-.’.
12% monthly 8 % half-yearly
36 12 2
12 0,12 0,0
75000 = O—] —15000[1+—] [1+ 8]
12 12 2
12
75000 0,12
— +15 000[1 - —)
(29 §
x -
36
(1+ %)
12
X = R60 278,15
OR
Amount in account after R1 500 was withdrawn = &Ui
[ 0,12}
1+
12
= R61 537,25569

Amt. in acc. before R1500 was withdrawn = 61537, 25569 +15000
i.e. value after 2 years = R76 537,25569

012\%
X1+ — = 76537, 25569

36
v x(l + 0'12]
12

12
0,12
¥ —15000(1+ —]
12

75000

2
(1+0,08)
2

v' answer (4)

v

Amount before withdrawal
v" R61537,2521+ R15000

v equation
12
76 537, 25569
e
[1+ 0,12}
12
x = R60 278,15 v answer
4)
[15]
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QUESTION 8
8.11 | P(AorB)=P(A)+P(B)
=0,35+0,40 v 0,35+0,40
jﬁ%‘ 75 v answer 2)
I00n
8.1.2 | P(AorB)= P(B) —P(AandB) v  P(Aand B)=0,35x0,40=0,14
+0,40-0,35x0,40 v correct substitution into rule
; v’ answer (3)
821 | k=18 v’ answer (1)
. .. 32+23
8.2.2 | P(Boy who does not listen to Pop music) = 150
- 1 ~0,37 v Y answer (2)
30
8.2.3
P(Girl and listens to Pop muic) = 18 v E or 0,12
150 150
=0,12
P(Girl) x P(listens to Pop music) = o0 x , 80 .38
150 150 150 150
=0,12 v 0,12
P(Girl and listens to Pop) = P(Girl) x P(listens to Pop)
.. The events are independent. v’ conclusion 4)
[12]
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KZN/November 2023

9.1

SA NZ

4 |

0,08

0,35-x+x+0,60—x+0,08=1

X=D,03

P(only NZ will reach the finals) = 0,6 — 0,03
=0,57

OR

P(NZ and SA) =0,03
P(only NZ will reach the finals) = 0,6 — 0,03
=0,57

v 0,35-x

v 0,60 — X

v" sum of probabilities = 1

v P(only NZ) =0,57 (4)
OR

v P(NZorSA) =0,92
v" correct substitution into rule

v P(NZand SA) = 0,03

v P(only NZ) = 0,57 @)

9.2

A
X+8 A
—ji— ::::::::::::::B
X+8
X A

X+7
) G
+ - —
X+ 8 X+ 7 X+ 8 X+ 7 a5
8x + 8x _48
(x+8)(x+7) 95

16X 48

x? +15x + 56 - 95
48x2 + 720x + 2688 = 1520x

X 8
v P(A).P(B) = (—]( )
X+8 J\ x+7
8 X
v P(B).P(A) = (]( )
X+8 X+7

7 P(A).P(B) + P(B)P(A) = oo

3x? - 50x +168 = 0 v standard form
~(-50) + \/(hso)z —4(3)(168)
o 2(3)
14
x =12 or X %= —
3
There are 12 apples in the basket v answer
[09]
TOTAL: 150
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