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KZN/November 2023
CAPS—Grade 11

INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

L

2,

10.

Thisquestion paper consists of 9 questions.
Answer ALL the questions.

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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CAPS—Grade 11
QUESTION 1

e Solve for x:

L1l (2x+1)(5-x)=0

' —% x—5=0 (correctto TWO decimal places)

1.1.4  x++2x-3=3

1.2 Solve for x and y simultaneously:

3x—y=1 and 2xy-3y? =—x2—?‘

118 The roots of a quadratic equation are X =1cL ;ED £L :

i

Calculate the values of k for which the roots are:

131 equal

1.3.2 non-real

QUESTION 2

2.1 Simplify the following expressions completely, WITHOUT using a calculator:

9x
212 VBK*—VeBK®
J25k?
22 Solve for x WITHOUT using a calculator:
3

221 [x B=125
2

2i2.2 DD;R -1
X—4

=5a°

2:2.8 N

(2)

(3)

(4)

(5)

(6)

(3)

(3)
[26]

3)

(3)

(3)

(4)

(4)
[17]
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QUESTION 3
Consider the following linear number pattern: 3x+8 ; x—2; ... ; —141,; —145.
3.1 Is t{h'gj’a'bove linear number pattern finite or infinite?
3.2 Sh:ow.that x=-3
33 bete;;;nine T,, the general term of this number pattern, in the form T, =bn+c.
34 Calculate the value of T, the 15" term of this number pattern.
35 How many terms are in this number pattern?
QUESTION 4

Given a quadratic sequence: 3; 17;35; 57;...

41

4.2

4.3

44

45

Copyright reserved

Write down the next two terms of the sequence.

Determine the general term of the sequence in the form T, =an?+bn+c.
Which term in the sequence is the second term greater than 826?

Which TWO consecutive terms in the quadratic sequence have a first difference
of 1227

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.

(1)
(2)
3)
(2)

(2)
[10]

(2)
(4)
(4)

(4)

(2)
[16]
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QUESTION 5
. -3
il Given; h(x)= 3 - 2
00| X —
2
| Write down the equations of asymptotes of h. (2)
5.1.2 Write down the coordinates of the y-intercept of h. (2)
5.1.3 Calculate the coordinates of the x-intercept of h. (3)
5.1.4 Draw the graph of h. Clearly show the asymptotes and the intercepts with
the axes. 3)
5.1.5 Determine the equation of the axis of symmetry of h that has a negative
gradient. (2)
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)
52 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) lieson k.

Ty

-

5.2.1 Determine the equation of k. 3)

5.2.2 Describe, in words, the transformation from k to j(x)=2" (2)
[22)

Copyright reserved Please turn over



KZN/November 2023

CAPS—Grade 11

QUESTION 6

The sketch below shows the graphs of f(x)= %(x— 2)*-8 and g(x)=x-6.

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

A and B are the x-intercepts of f.
Dis tp&wrnung point of f .
c |stﬁe5 intercept of both graphs.

e+ and ntersect at B and
,-<L! g inters t C.

-»

y

— —eeey

Calculate the length of AB. 4)
Write down the coordinates of D. (1)
Write down the range of f . (1)
Calculate the average gradient between points A and C. (3)
For which values of k will %xz ~2x—-6-k =0 have two positive roots? (2)
Use the graphs to determine the values of x for which:

6.61 f(x)=0 (2)
6.6.3 % $ :@ B
Determiné the maximum value of h if h(x)=v2" " ®)
Calculate the value(s) of k for which y=-3x+k will NOT be atangentto f . (5)

[23]
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QUESTION 7

7.1

7.2

7.3

7.4

A construction vehicle was bought for R625 000. The value of the vehicle
depresiates annually at a rate of 10,25% p.a. on the reducing-balance method.
Ca!r;p{*late the book value of the vehicle 6 years after it was bought. 2)

Calé‘fﬁate 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 the savings:account was R75 000.

The account earned interest at the rate 0f 2% p.a., €ompounded monthly for the
first three years. Thereafter the interest rate %ﬁanged to 8% p.a., compounded half-
yearly. orephy '

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

making the initial deposit. ©)
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 For events A and B, it is given that P(A)=0,35 and P(B)=0,4.
8.140] Calculate P(Aor B) if Aand B are mutually exclusive. (2)
812 Calculate P(Aor B) if Aand B are independent. (3)
8.2 A survey was conducted among 150 Grade 11 learners about the genre of music that
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
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 9—2
Calculate the total number of apples in the basket. (5)
[9]
TOTAL: 150
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INFORMATION SHEET

X=
2a
A=P(1+ ni:)_]r;u;_ﬁ:; A=P(@-ni) A=P@1-i)" A=P@L+i)
Ty
T, =a+(n;%i)¥d S, =g[2a+(n ~1)d]
T,=ar" S =a(r”—1), r=1 S,=— -1<r<1l
" r-1 S
N T
e - Aaxi 1] p X0+
i i
. f(x+h)="f(x)
I (y) =
f (X)_L'H?) .
- X, +%X, Vi +Y, )
= v )V v ) M| 2 2; 1 2
d =06, =% ) +(y, -y, ( 2 >
=mMx+cC _ = Yo — Y. _
y y—vy, =m(x-x,) m="t m = tané
(x—a)’ +(y-b)* =r?
a b c

In AABC:

sin(a + ) =sin acos #+cosasin S

cos(a + f3) = cosa cos S —sin asin S

cos?

cos2a ={1-2sin’a

sin A =sinB =sinC
a’?=b%+c?-2bc.cosA

area AABC = %ab.sin C

sin(a — ) =sin acos B —cosasin 3
cos(a — ) =cosacos B +sinasin S
a-sin’a

sin 2a = 2sin @ cosa

2cos’a -1
)T:—x ) j(xi _)—()2
n o’ = .
P(A) = -'% P(A or B) = P(A) + P(B) — P(A and B)
foasin o 2= %y-y)

Copyright reserved

Z(x-)‘()2



KWAZULU-NATAL PROVINCE

EDUCATION
REPUBLIC OF SOUTH AFRICA

These marking guidelines consists of 17 pages.

Copyright Reserved Please turn over




KZN/November 2023
CAPS-GRADE 11
Marking Guidelines

QUESTION 1
111
v answer v answer (2)
1512
3
~ —b ++/b? -4ac
2a
(-2)e[-2] -a0x-5
- 3y 3 v’ substitution into correct formula
- 2(1)
x=259 or x=-193 v answer v answer ()
1.13
2x(x - 1) <6
2
2x*-1x-6<0 v standard form
(2x+3)(x—2)§p v factors
; — t —— t
3
—= 2
2
—<x<?2 v v __35)(52 (4)
2 2
OR
Xe {—13 ; 2}
2
114 | x+J2x-3=3
J2x-3=3-x v isolating the root
———2
{JZx —3) =(3-x)? v squaring both sides
2Xx-3=9-6x+X*
x*-8x+12=0 v standard form
(x-6)(x=2)=0
Bl en X2 B L6 Y =R (5)
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1.2 3x—y=1 and 2xy-3y’=—-x*-7 equation 1 & equation 2 resp.

V=13 Xetlommms oo oo v () v equation 3

2x(3x -1) —3(%-1)2 =—x2-7 v’ substitution into equation 2

6x% —2x - 2]t p18x 3+ X +7 =0

—20x? +16 X441 0

5x? —4x _gi v standard form

F v factors
(5x+1)(x-1) =0
K= i or x=1 v both x-values
5
-1
y= (75-)—1 y =3(1)-1
y= —?3 or y=2 v" both y-values (6)
2
13 | yo-10%+100-4k
2k
2l

~4(k?-25)=0

(k+5)(k-5)=0 v factors

k=50rk=-5 v both answers for k (3)

OR OR

100-4k* =0 v 100-4k*=0

4k? =100

k2 =25 v’ isolating the square

Kk =45 v’ both answers for k (3)
1.32 | 100-4k*<0 v 100-4k* <0

(k+5)(k-5)>0

CV: k=-5 or k=5

A
+ _ -
= 5\] /5 -5 5

k<-5 or k>5 vv k<-50rk>5 (3)

OR

ke(—o;-5) U (5;x)

[26]
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QUESTION 2
21.1
v’ splitting to prime bases &
removing brackets around bases
v applying exponential law
— 3—3 . Xl
S v’ answer 3)
27
OR OR
-
(9x) 2
Qx
><2
- 1 v’ changing to positive exponents
9(9x?)>
__xZ v' applying exponential faw
9(3x)
>7 or >7 X v’ answer 3)
2.1.2 \/8k4 —\/98k4
J2! k?

NCRVUSERNCERN(S
J/25Kk?
 J4x2:k? —\49x 2 -k?

5k2
_ 2\2k? —7./2K?
5k
52K
5k?
=2

v applying rule: Vab =+/a -vb
to simplify the surds

o1, 2
y ~5:2k
5k?

v’ answer (3)
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3
200 | iKY =125
3
X 2 =5° = v expressing 125 as 5°
—%[%) E@ v raising both sides to reciprocal
e = ) exponent of 2
x =572 JIO]
1 =
M= v’ answer (3)
25
2
222 | pp* _,
p5—x -
x+2—5+x 0 v I f
p* =p aws of exponents

x+g—5+x=0
X

2x? -5x+2=0
(2x-1)(x-2)=0

v’ equating bases

v’ standard form

1

X=> or X=2 v both answers (4)
2

OR OR
2

X nx

p**i _ ps v’ law of exponents

x+g=5—x v’ equating bases

2x2 -5x+2=0 v’ standard form

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

x:1 or x=2
2

v answers 4)
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X—4 0
Jx-2

X -4 =5(1)(Vx - 2)
X -4 =5Vx -10
(x+6)% = (54%)°
x? +12x + 36 = 25x

/(R

v a=1

v
v’ answer 4)

OR

v isolating the root and squaring
both sides

2

X -13x+36=0 v’ standard form

(x=9)(x-4)=

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.
=
3.1 finite linear m]rﬂber pattern v finite (1)
447’
3.2 3x+8- 4_15 2 v d =4 (from last 2 terms)
2X = v/ substitution: T,-4=T,
Xe= —3 (2)
863 \ /\/ v’ first three terms
=—4n+3 v' v answer ()
34 | T,=-4(15)+3 v substitution of n =15
T, =-57 v’ answer (2)
85 -145=-4n+3 v’ substitution of T, =-145
4n =148
n=37 v’ answer 2)
[10]
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QUESTION 4

Given a quadratic sequence: 3; 17;35;57;...

KZN/November 2023

=
4.1 next two termg;-83 and 113 v'83 v 113 (2)
Lorior
4.2 g =g iﬁgw 57 ...
NN }\ Vi
1 i 22
\ A/
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(1)*+b-7
b=8
~T,=2n"+8n-7 v general term (4)
4.3 2n’+8n-7>826 v T.>826

2n®> +8n-833>0

—(8)% /(8 § —4(2)( -83)
2(2)

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

CVs: n=

N

4—\ / — ot - @ s
- 22,51\ / 8,51 -22,51 18,51
n=>19
o= 20

Tzo is the second term greater than 826

v’ critical values

v’ solving forn
v’ answer

(4)

Copyright Reserved
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4.4 General term for the sequence of first differences:
T =4n+10 v T,=4n+10
122 =4n+ v 122=4n+10
n=28 f% v n=28
o Tgand 4  quadratic seq. have a 1st difference of 122 v T,e and T, 4)
il
OR &= OR
Toa =Ty =122 VT, -T =122
2(n+1)?+8(n+1)-7-(2n*+8n-7) =122 v’ substitution
2n% +4n +2+8n+8-7-2n° -8n+7 =122
4n=112
n=28 v n=28
.. Between T,; and T, v T,e and T, (4)
4.5 |8p-2=-2(17) and 18q = -2(57)
8p-2=-34 and 18q =-114
-1 1 -19
wp=—4 and -'-q=Tg 0r—6§ or —6,33 v p=—4 V q=7 2)

[16]
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QUESTION 5
— -3
Given: h(x)=—3 -2
o
" lﬂ%
il . g@ 3 3
o1 Equation of ver! i%fal asymptote: x = B VAN T 5
Equation of horizontal asymptote: y=-2 vioy=-2 (2)
5.1.2 | Coordinates of the y-intercept:
h(0)=———-2  B=(
2(0)-3
= Answer only: full marks Voy=-1 (2)
0; -1)
5.1.3 | Coordinates of the x-intercept
Hoe ol v h(x)=0
2x-3
2l— -3 . —
T ox-3 v’ simplification
2(2x-3)=-3
4x-6=-3
3
X==
4
3.
(Z ; O) v answer (3)
5.1.4 1Y
L] 1 /‘3 1 3 : i 1 X
/ = 3 v' both asymptotes
i ‘ v' both intercepts
34 ;; /M 4 Shape
3)
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5.1.5 | Eqn. of axis of symmetry of h that has a negative gradient:
y=-X+C
3 . . .
i 2 +C v’ substitution of gradient of -1
L
1 @ and point (3 i —2)
©=7z A ‘
ey Es é Answer only: full marks
y=-x-3 v answer )
5.1.6 | Coordinates of points of n of h and axis of symmetry: v equating f and axis of symmetry
-_33 —2=—X— 1
- 2
2
e SO o
X— S 2

3=—x? 43—
4
4x* -12x-3=0
- (12 (-12)* - 4(4)(-3)
2(4)
X'=3/28 or x=-0,23
y=-3,73 or y=-0,27

v’ standard form

v" substitution into correct formula

v’ both x-values
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

3 b+l

2

b=l v value of b

2
" y _
k(x) Z(EJ +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 & to j(x)=2":

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

(2)

[22]
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QUESTION 6
1
f(x)==(x-2)"-
(0)=3(x-2)
6.1 £(x) =
1
(x—2)? =16
X—2=+4 v/ square root on both sides with +
Xa=6 or Xg=-2 v both values of x
AB=6-(-2)
AB =8 v length of AB 4)
OR OR
1 2
f(x)==(x-2)"-8
2
O=%(x—2)2—8 v f(x)=0
0=1x2_2x-6
2
x?—4x-12=0 v’ standard form
(x=6)(x+2)=0
Xa=6 or Xg=-2 v both values of x
AB=6-(-2)
AB=8 v length of AB (4)
6.2 D(2,; -8) v answer 1)
6.3 Range of f:
y>-8 v answer (1)
OR
ye[-8; )
6.4 Average gradient between points A and C
C@O; -6) v" coordinates of C
m=J2"%
X=X
m= __6__0_ v correct substitution into gradient
0-(-2) formula
m=-3 v answer 3)

Copyright Reserved
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6.5 For 2 +ve roots of %x2—2x—6—k=0:

—8<k <—-6 v/ v answer (2)
OR >
Xxe(-8; — |
A0n7
6.6.1 | Values of @which f(x)>0:
x<-2 or x26 v/ v answer (2)
OR

Xe(-o; —2] v [6; o)

6.6.2 | Values of x for which -g@>0:
f(x)

x>-2 [ x#6 vV answer )

OR

xe(-2;6) U (6; x)

2-1(x) |

6.7 Maximum value of h if h(x)=+2
2—f (x) is a max. when f (x) isamin.

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) = (+/2)®
= 25
=32 v’ answer (3)
6.8 Values of k for which y =-3x+k will notbeatan.to f:
1 (x—2)2 —8=-3x+kK v’ equating both equations
2

%x2—2x+2—8=—3x+k

X2 +2x-12-2k =0 v standard form in terms of k
a=1 b=2 c¢c=-12-2k
Line will be atangentto f when A =0:

(2)* -4(1)(-12-2k)=0 v substitution into b? —4ac
4+48+8k=0
13
k=‘? v value of k
sk —6% v answer %)

[23]
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QUESTION 7

KZN/November 2023

7.1

A=P(1-i)"
A= R625 ooq 700 0,1025)°

v" substitution

A= R326 653, E?B v answer 2)
It ?17?
7.2 s L
Lo = (ll:\'—' )m v formula
€ m
» _(1 0_2(.'@) i v’ substitution
51
——x100%
foft =257
r —8.16% v’ answer (3)
73 | A=P@+i)"
4x4 5 =
0,14 , v n=4x4,5=18
1671650,74 = P(l+ —4—J v substitution into correct
formula
1671 650,74
P=—35
207
200
P =R899 951,80 v_ answer 3)
741 0,08 vn=2
75000 = Py | 14+ ——= 9
3(4‘2) ‘/|_008 Or¥
P = R69 341,72 v’ answer 3

Copyright Reserved
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7.4.2

X -R15000 R75000

|< | 2 3 B
. R e — -.)4. ............. »>

~ 12% monthly

00 8 % half-yearly
000
Ifinnr0,12\3%° 0,12 2 0.08\2
75000 = | X+ ____) ge ooo(1+ 012Y?|(,, 0.08
12
75000 0,12
< 5 +15000(1+*)
( 0,08) 12
airl
e
36
( » 0,12)
12
x = R60 278,15
OR
Amount in account after R1 500 was withdrawn = —2n /2 752_
( 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

01224
X1+ —— = 76537, 25569

36
Vi x(1+ 0’12)
12
12
v -15 ooo(1+ .Qiz_)
12

75000

]
(1+0,08)
2

v’ answer 4)

Amount before withdrawal
v" R61537,2521+ R15000

v’ equation
12
76 537,25569
= 0,12)%
%)
12
X = R60 278,15 v’ answer
4)
[15]
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QUESTION 8
8.1.1 | P(AorB)=P(A) +P(B)
=0,35+0,40 v 0,35+0,40
‘@%75 v answer (2)
N}
8.1.2 | P(AorB) = Pifg+ P(B) —P(Aand B) v P(Aand B) = 0,35%0,40=0,14
j‘::dﬂf* 0,40-0,35x0,40 v’ correct substitution into rule
108l v’ answer (3)
8.21 | k=18 v’ answer (2)
. . 32+ 23
8.2.2 | P(Boy who does not listen to Pop music) =
150
_11 ~0.37 v/ v’ answer (2)
8.2.3
P(Girl and listens to Pop muic) = E v E or 0,12
150 150
=0,12
P(Girl) x P(listens to Pop music) = 8—0 X ﬁ V4 ﬂ X ﬁ
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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QUESTION 9

9.1

v 0,35—x
v 0,60 - x
0,08
0,35-x +x;0 60— x + 0,0é;i v sum of probabilities = 1
x=0,03
P(only NZ will reach the finals) = 0,6 — 0,03
=0,57 v P(only NZ) =0,57 (4)
OR o™ 3 OR
g {1 ¥
P(NZ or SA) = P(sz)-ﬂ IZ and SA)
1-0,08 = 0,35 + NZ and SA) v P(NZorSA) =0,92
Smorephiiescon | v/ correct substitution into rule
P(NZand SAP=0:08) v P(NZand SA) =0,03
P(only NZ will reach the finals) = 0,6 — 0,03
=0,57 v P(only NZ) = 0,57 4)

9.2

5 )
e, B ¢ P(A)LPE) =
> A< X+8 )\ x+7
X+8 A
8 <B
%8 X A /P(B).P(A)=(ij( h j

X+8 X+7

e e ’ PRPE) +PEIRA) = g

8x + 8x

(x+8)(x+7) 95
16x 48

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

3x2? _50x +168 = 0 v’ standard form
~(-50) = \/(—50)2 —4(3)(268)
X =
2(3)
14
X =12 or x;tT;
There are 12 apples in the basket v’ answer
[09]
TOTAL: 150
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