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INSTRUCTIONS AND INFORMATION
Read the following instructions carefully before answering the questions.

1. Answer ALL the questions.
2. This question paper consists of 9 questions.
3. Present your answers according to the instructions of each question.

4.  Clearly show ALL calculations, diagrams, graphs etc., which were used in determining
the answers.

5. Answers only will NOT necessarily be awarded full marks.

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

7. If necessary, answers should be rounded-off to TWO decimal places, unless stated
otherwise.

8.  Diagrams are NOT necessarily drawn to scale.

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

10. Write neatly and legibly.
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QUESTION 1
1.1 Given: v3—-x=2x-3.

1.1.1 If xe {Natural Numbers}, determine the value(s) of x for which
v3—X is a rational number.

112 Ifx € {Real Numbers}, prove that 1,5 <x < 3.
1.2 Solve for the values of a and b:
(3a-8)(2b+7)=0
1.3  Solve for x:
131  4x®>-20x+1=0  (correct to TWO decimal places)

132 (xX+DH(x-3)>12

133 x—+/5+x=7

1.4 Ifx=3and y=a satisfy the equations x —y =1 and x*> — 3xy + by? = -5,

Determine:

1.41 The values of aand b.

1.4.2  The other solution to the equations if ONE solution is (3 ; 2).
15  Given: (p+D)x*+2px+(p+2)=0

1.5.1 Determine the value of p if the roots of the equation are equal.

1.5.2  Determine the value(s) of p, p#-1, so that the above equation has roots which
are real, rational and unequal.

()
(3)

()

(3)
(4)
Q)

(4)

(6)

(4)

(2)
[35]
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QUESTION 2

2.1  Simplify WITHOUT the use of a calculator:

1
211 1 1

2.2 Solve for x:

32X 4 8=3"

QUESTION 3
A packer packs cans into a pyramid.

=}

ROW 1 Loy

ROW 2 Ll S

ROW 3 et e I e
ROW 4 ‘?:N‘;:ﬂ;;:;;ﬂﬁiﬁiﬁé@

The cans above are numbered forming a pattern from the FIRST number in each row.

This pattern is illustrated below.

ROW 1 1

ROW 2 2 3 4

ROW 3 5 6 7 8 9

ROW 4 10 11 12 13 14 15 16

3.1 Determine an expression for the FIRST value in the n row of the pattern in the form

Th=an?+bn +c.
3.2 Write down the number of the first can in the 50 row

3.3 In which row will the LAST numbered can be 121?

3.4  If this pattern continues consistently, which row would have 241 cans?

(3)

(4)

(4)
[11]

(4)
()
()

(3)
[11]
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QUESTION 4
Given the quadratic pattern:
4 5 9 5 x 5 37 ;..
4.1 Calculate the value of x. 4)
4.2 If x=20, calculate between which two terms of the quadratic pattern will the FIRST
difference be 599? 4)
4.3  An expression for the n'™ term in the pattern can be written in the form T, = an? + bn + c.
4.3.1  State whether the turning point of Tn is a local minimum or local maximum
value. Substantiate your answer. (3)
4.3.2 If To=3n?—-4n + 5, determine the range of Th. (3)
4.4 Ifitis given that in the above pattern:
e The equation of the FIRST differences is Tn = 6n — 1.
e The quadratic equation is Tn = 3n? — 4n + 5.
Determine if there is a possible common value for n in both patterns.
Support your answer with an appropriate calculation. 3)
[17]
QUESTION 5
5.1 Calculate the effective interest rate, if the nominal interest rate is 13,5% compounded
monthly. 4)
5.2 Using simple interest, how long would it take (to the nearest month) for R6 800 to grow
to R7 500 at an interest rate of 7,5% per annum? (3)
5.3  Simone invested R5 000 into a savings account with an interest rate of 5% per annum,
compounded semiannually. How much will Simone have after 6 years? (3)
5.4  Given: A=P(1 +in) where P and i are positive constants.
5.4.1 State whether the graph of A, as a function of n, is linear, quadratic, exponential
or none of these. 1)
5.4.2 Draw a possible graph of A, as a function of n in your ANSWER BOOK. (2)
5.4.3 Ifnincreases by 1, determine the increase in A. 1)
[14]

P.T.O.
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QUESTION 6
i _ 2 _ (1Y
Given: f(x) = +land g(x) = (—) -1
-2 2

6.1  Write down the equations of the asymptotes of f. @)
6.2  Write down the equation of the asymptote of g. 1)
6.3  On the same set of axes, sketch the graphs of f and g in your ANSWER BOOK.

Indicate clearly all intercepts with the axes as well as the asymptotes. 4)
6.4  Write down the domain of f. 1)
6.5  Write down the range of g. 1)
6.6  Determine the equation of h, the axis of symmetry of f, which has negative gradient. (2
6.7  Describe how the graph of p(x) = 2 was transformed to obtain f. )

X

6.8  Calculate the distance between the intersection of f with g, and the intersection of the

asymptotes of f. (2
6.9 The graph of g intersects f at the point K(O ; 0).

Determine K, the point of intersection of f (x—3) and g (x — 3). @)
6.10 For which values of x is: f (x).g (x)>0? 1)

[18]

P.T.O.
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QUESTION 7

7.1
7.2

7.3

7.4

7.5
7.6

7.7

7.8

7
(PAPER 1) GRADE 11
The graphs of f(x) =ax?+ bx + ¢ and g(x) = mx + g are sketched below.
e  The x-intercepts of f areat (1;0)and (3;0).
e  They-intercept of f is (0 4).
e Point D is the turning point of f.
e The x-intercept of g is at (— 8; 0).
e Thegraphs of f and g intersect at points K and (0 ; 4).
g f
g
K
4
R(-8;0) X
0O 1 3
D
Determine the equation of f in the form y = ax? + bx + c. (3)
Determine the coordinates of point D. (3)
Determine the equation of a line p, which is perpendicular to g, passing through point D. (5)
Calculate the size of KRO. (correct to TWO decimal places) 2
Determine the coordinates of point K. 4)
Write down the values of x for which:
76.1 f(x)<O0 1)
762 f(x) o 0
9(x) )
When the graph of f is shifted 3 units down and 2 units to the right it forms the graph of h.
Write down the equation of h in the form h(x) = a(x — p)? + q. @)
The graph of j(x) = ax — 8 is such that it passes through the point (-4 ; 0).
7.8.1  Determine the value of a. 2
7.8.2  Describe the transformation of the graph of g to j. 1)
[25]

P.T.O.
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QUESTION 8
The Venn diagram below shows the number of learners in a grade 11 class who passed
Mathematics (M) and Physical Sciences (S).
S
M
13 7 24
3
8.1  What is the total number of learners in this class? 1)
8.2  Suppose a learner is picked from the class at random.
What is the probability that such a learner:
8.2.1 passed Mathematics? 1)
8.2.2 passed both Mathematics and Physical Sciences? 1)
8.2.3  passed neither Mathematics nor Physical Sciences? 1)
8.2.4 passed Mathematics or Physical Sciences? (2)
8.2.5 passed only Mathematics or only Physical Sciences. (2)
8.3 A smoke detector system in a large hotel uses two devices, A and B. If smoke is present,
the probability that it is detected by device A is 0,95. The probability that it will be
detected by device B is 0,98 and the probability that it will be detected by BOTH devices
simultaneously is 0,94.
8.3.1 If smoke is present, what is the probability that it will be detected by device A or
B or both devices? (2)
8.3.2  What is the probability that the smoke will NOT be detected? 1)
[11]
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QUESTION 9

9.1 A supermarket conducted a survey on its service to customers. This was done on a
Wednesday morning. The survey indicated that 78% of the customers were satisfied with
the service offered and 90% agreed that the supermarket was a stress-free environment to
do shopping. The total number of customers interviewed was 130.

9.1.1 Would you agree that the supermarket can regard the findings of the survey as
reliable? Motivate your answer. @)

9.1.2 Give ONE recommendation to the supermarket on using surveys to gather
information regarding its customer service. 1)

9.2 Three cards are selected at random (WITHOUT replacement) from a standard full pack of

playing cards. There are 52 cards in the pack, jokers are excluded.
Determine the probability that the cards are all the same colour. (5)

[8]

TOTAL: 150

END
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QUESTION 1
1.1 | 1.1.1 | When x=2and when x =3
V3 —X \3-3
V3-2 Jo
and
Nl =0
=1
o X=2 or x=3 v’ v answers (2
1.1.2 V3—-Xx=2x-3
~3-x>0 and 2x-320 v setting up correct
inequalities
S—X>-3 and 2x>3
. 3
5. X<3 and XZE V'V answers
3 <x<3
2
NOTE: Answer can be written as separate
inequalities.
OR
NOTE: If the candidates solve the equation, the
answers are: X = % or x =2, the answer
_3 : .3
of x = " must be rejected to obtain 3 but
if not rejected, award 3_
3 ®)
12 | (3a-8)(2b+7)=0
.. 3a-8=0 or 2b+7=0
_8
a=3 v value of a
b=_' v value of b
> value o @)
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1.3

13.1

42 - 20x+1=0
y = —b++/b% —4ac
2a

, = —(20)£/(-20)* - 4@&)(D)
2(4)

y = 20 + /384
8

S.X=495 or x=0,05

NOTE: Penalise one mark for incorrect rounding-off

v’ substitution

v'v' answers

in this question ONLY. 3

132 | (x+ 1)(x—3) > 12

X2—-2x—-3>12

X2 —-2x-15>0 v’ standard form

(x-5)(x+3)>0 v factors

SEE
-3\/5

SX>5 or x<-3 v'v answers (4)
133 | x—5+x=7

Xx—7=+6+x

(x—7)2= (/5+x)? v’ squaring both sides

214X +49 =5+ X v' simplification

x2—15x+44=0 v’ standard form

(x—4)(x-11) =11 v factors

x=11 or x=4 v’ answers with rejection | (5)
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14 1141 |x=3 and y=a
X-y=1
3—a=1
La=2
but x?—3xy + by?=-5 v value of a
- 32-33)2)+b(2?=-5 v’ substitute for x and y
5.9-18+4b=-5
.4b=4 v’ simplification
b=1 v value of b (4
142 | x-y=1
x=y+1.... (1) v’ X as subject
X2 —3xy+y>=-5......(2)
Ly +1)2-3y(y+1) +y?=-5 v substitute into (2)
Y2y +1-3y2-3y+y?=-5
-y -y+6=0 v’ standard form
LY +y—-6=0 v’ factors
S(y+3)(y-2)=0
Ly=-3 or y=2 v y-values
SLX=-2 or x=3 v x-values
The other solution: (- 2;— 3)
NOTE: Candidates do not have to write the answer
in coordinate form. (6)
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15 | 151 | (p+1)x*+2px+(p+2)=0
A =b?-4ac
A=(2p)?-4(p+1)(p+2) v’ substitution for A
A=4p>—4p>-12p-8
=_12p-8 v expression for A
For equal roots,
A=0 v’ condition for A
~12p-8=0
p=-®
12
p= _2 v answer
3 (4)
152 | A>0 v’ condition of A
~—12p-8>0
p< _% v’ answer )
[35]
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QUESTION 2
1 14
211211 (F.W)“
1
= (3.3 hn v’ simplification
1
= (372"
= 32 v simplification
_1
9 v answer
NOTE: Any other valid method. (3)
5
212 | a7 -2+ 12
83 45
1 2 %
— (23213 2 T
= [(3)°]® - — + — v' simplification
23 (@@
%
=3 —%2 2—4 v’ simplification
2 ,t
=9-23+2¢ v simplification
=3 v/ answer
NOTE: Any other valid method. (4)
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22 [33*+8=3
32.3%+8=3"
3% +8=3 v simplification
9 + 8.3 =3
32%+83-9=0 v’ standard form
(3*-9)(3*+1)=0 v’ factors
=9 or F=-1
=32 or NA v" answer with rejection
SX=2
NOTE: Any other valid method. 4)
[11]
QUESTION 3
31 (1;2;5; 10
+1 +3 +5
+2 42 2" difference
2a=2 3a+b=1 atb+c=1 v value of a
a=1 3(1)+b=1 1-2+c=1 v value of b
b=-2 c=2 v value of ¢
5. Tn=n?-2n+2
NOTE: No penalty if not written as an equation. (4)
3.2 | Tso =502 —-2(50) + 2 v’ substitution
Tso = 2402 v answer (2)
3.3 |[ROW 11 v'v answer (2




Downloaded from SEanmorepnysics.com
MARKING GUIDELINES

MATHEMATICS

(PAPER 1) GRADE 11
34 11;3,;5,;7
+2 +2 +2
Th=2n-1 v’ correct equation
241=2n-1 v Tn=241
n=121 v answer (3)
[11]
QUESTION 4
4114 ; 9 ; x ; 37..
\ N N/
5, x=9 ; 37-x v 1% differences
\/ NV
X—9-5 ; 37-x—(x-9) v’ 2" differences
x-=14 ; 46-2x
X —14 =46 — 2x v equating
- 3x=60
5. X=20 v/ answer (4)
4.2 (5 ; 11 ; 17 ;... (first differences)
Th=6n-1 v’ correct equation
599 =6n-1 v equating
600 = 6n
n =100 v value of n
.. Between 100" and 101" terms v’ conclusion (4)
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43 |431 |4 ; 9 ; 20 ; 37
5 11 17
6 6 v’ 2" difference
2a=6
a=3
- Tn=3n%+bn +c v value of a
Since the a-value is positive, Tn has a
MINIMUM value. v conclusion (3)
432 |y=3n>-4n+5
x= =4
2(3)
4
SOX= 3 v' value of x
2
LXE= =
3
o f (gj: 1 v value of f [Ej
3 3 3
. Sl
Sfange. y = v answer
OR
11
e[= ;o
yel 3 )
NOTE: Correct brackets must be used to
obtain the answer mark in option 2.
This is a theoretical solution as it is
understood that a number pattern is
composed of terms which are
indicated as natural numbers. (3)
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4.4 | For nto be common to both patterns:
6n—1=3n>-4n+5 v’ equating
-.0=3n*-10n+6
h= —b++/b?-4ac
' 2a
= ~(F10)£4(-10)° - 43)(6)
' 2(3)
sn= Sisﬁ v simplification
. NO, n is not a Natural Number. v’ conclusion (3)
[17]
QUESTION 5
51 1 + leffective = (1 + inominal)n
.". Inominal = ﬁ v inominal
12
Sltie=(1+ %)12 v’ correct substitution into
12 correct formula
L 1l+ie=114
~ie=0,14 v’ simplification ie
e = 14% v’ answer 4)

10
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52 |A=P(1+in)
.. 7500 =6800(1 + 0,075n) v/ substitution into correct
formula
7500 1=0,075n
6800
.0,075n = 0,10
~.n=1,333yrs v value of n
~.n=1,333(12)
-..n=15,996
. n ~16 mnths v’ answer
NOTE: The answer mark is for 16 months. (3)
5.3 | Compounded semiannually for 6 years.
n=12 v value of nand i
L= 2% Z 0025
2
A=P@+i)
A =5000(1 + 0,025)*2 v’ substitution into correct
formula
- A=R6 724,44 v’ answer (3)
54 541 |[A=P(1+in)
A =P +Pin
. linear function v answer (1)

11
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542 | m=Pi
P>0
>0
..m>0
A v'm>0
v shape (c > 0)
=
n
0 2)
543 [ n=0:
A =P +Pi(0)
LA=P
n=1:
A =P +Pi(1)
A=P+Pi
. an INCREASE in Pi v answer
NOTE: Answer only, full marks. (1)
[14]

12
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QUESTION 6
6.1 | x=2 v’ answer
y=1 v answer (2)
6.2 |ly=-1 v’ answer (1)
6.3
X
g f
v  shape of f
w=1 v intercepts of f
x| v shape of ¢
0
v intercept of g
x=-1
X=2 (4)
6.4 | xeR;x#2
or
X € (—0;2) or (2; ) v answer
NOTE: Must state both conditions in option 1. (1)
65 |y>-1
or
y € (=1;0) v’ answer 1)
6.6 | Point of intersection of asymptotes:
(21)
y —Yy1=m(X—Xi)
y—1=-1(x-2) v substitute m and pt (2 ; 1)
y=-X+3 v’ answer (2)
6.7 | 2 units to the right and 1 unit upwards v units right
v/ units up (2)

13
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08 d= \/(Xz — %)% + (Y, = Y1)?
d=y2-07%+(@L-0)2 - (0;0)(2;1) v’ correct substitution
d=+5
d=224 v’ answer
NOTE: Answer only, full marks.
No penalty for rounding-off incorrectly. (2)
69 |(3;0) v’ x-value
v y-value 2
6.10 | x e(-0;2)
or
X<2 v’ answer (1)
[18]
QUESTION 7
71 [ y=a(x—x)(x-x,)
4=a(0-1)(0-3) v substitute roots and point (0 ; 4)
4 =3a
4
.'.a:§ v value for a
4
y=-(x-1)(x-3)
3
y =ﬂ(x2 —4x+3)
3
_EXZ_EX+4 v’ answer
3 (©)

14
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7.2 f(x)=fx2—Ex+4
3 3
-b
X=—
2a
_ 1
X = 3 v’ substitution into correct
2(&) formula
3
X=2 v’ x-value
4 ., 16
Cf@==02)"-—(2)+4
@) 3( ) 3 )
) 4
. 12 =-3 v’ y-value
4
~D2; ——
( 3)
NOTE: Answer does not have to be in coordinate
form. 3)
0-4 . .
7.3 My =———— (0;4)(-8;0) v substitute correctly into
-8-0 gradient formula
1
m, == v value of m
g 2 g
m, =-2 v’ value of m,
4 4 v . .
. 3 =—2(2) +Ceeeee D(Z’_E) substitute m and point D
'.c:4—i
3
8
L C=— v value of ¢
3
8
Sop(xX) =-2x+—=
p(x) 3
NOTE: Answer does not have to be an equation. (5)

15
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7.4 | m=tand
1 =tané v tan@= 1
2 2
6= 26,57° v answer )
7.5 ﬂXZ_Ex+4:1x+4 v’ equating
3 3
i X2 _ § X =0
3 6
4 35
x| 2x—221=0 v factors
3%-%)
x=0 of x= % v’ X-answers
1(35
=_|==14+4
Y72 [ 8 j
99 .
y=— v" y-answer from correct selection
16 of x-value
8 16
NOTE: Answer does not need to be in coordinate
form. (4)
76 |76.1|1<x<3 v_ answer
NOTE: Can be written as separate
inequalities. ()]
716.2 | xe(-8;1] or [3;x) v’ answer
v answer
NOTE: Penalise 1 mark if answer is not
with correct brackets. (2)

16
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4
7.7 | TP(2; —5) from Q.7.2
4 4 .
L) == (x=2)2-= v equation of f
3 3
- h(x) = 4 (X — 4)? _13 v equation of h
3 3 )
78 [ 7.8.1|j(x)=ax-8
.0=-4a-8...... pt(—4 ; 0) v/ substitution
4a=-8
a=-2 v answer (2
7.8.2 | The graph of g to j isa 90° anticlockwise v answer
rotation about the origin.
NOTE: Accept, graphs are perpendicular
and if g is shifted anti-clockwise
by 90°, j is obtained. (1)
[25]
QUESTION 8
8.1 | Total =13+7+24 +3
Total = 47 v answer 1)
82 821 |pM)= 7
47
_ 20
P(M)= —...0r...0,43 v’ answer
47 (1)
8.2.2 | P(MandS) = l or 0,15 v' answer
47 (1)
8.2.3 | P(notMorS) = i or 0,06 v' answer
47 (1)

17
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8.24 |P(MorS)= M v method
47
44
P(MorS) = il or 094 v_ answer
OR
P(Mor S) =P(M) + P(S) — P(M and S)
_2 3 7 et
47 4 4 metho
44
P(MorS)=— or 094 v’ answer
47 (2)
8.25 _13+24
P(M oronly S) = 4 v method
37
P(Moronly S) = 7 or 0,79 v’ answer
NOTE: Answer only, full marks. )
8.3 | 8.3.1 | P(AorB)=P(A) +P(B)—P(Aand B)
=0,95+ 0,98 — 0,94 v’ correct substitution
P(A or B) =0,99 v answer
NOTE: Answer only, full marks. (2
8.3.2 | P(Not Detected) =1 — 0,99
P(Not Detected) = 0,01 v answer
NOTE: Answer only, full marks. (1)
[11]

18
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QUESTION 9
9.1 | 9.1.1 | NO. The survey was done on ONE day of the | v' NO
month and only in the morning. v’ reasonable motivation
NOTE: Answer must be NO. (2
9.1.2 | The survey should be done:
e Atdifferent TIMES of the day. v’ answer
e  Ondifferent DAYS of the month,
especially at the end of the month when
most people do shopping.
NOTE: Any other valid reason. (1)
%2 | p(olacky = 20 x 22, 24 B, 5 2
52 51 50 52 51 50
2
.. P(black) = = or 0,118 v answer P(black)
P(red) = 20 x 22 , 24
52 51 50
2
. P(red) = 7 or 0,118 v answer P(red)
.. P(3 black or 3 red) = 0,118 + 0,118 v method (+)
.. P(3 black or 3red) =0,236 or 9 v" answer P(3 black or 3 red)
250 (5)
[8]
TOTAL: | 150

19




