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INSTRUCTIONS AND INFORMATION

Read the following instructions carefully before answering the questions.

1.

2.

10.

This question paper consists of 11 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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QUESTION 1
1.1 Solve for x:
1.1.1 x> +5x-6=0
1.1.2 4x* +3x—-5=0 (correct to TWO decimal places)
1.1.3 4x* -1<0

114 (J\/iuj(x/«/ﬁ—xj:x

1.2 Solve simultaneously for x and y:
y+x=12 and xy=14-3x

1.3 Consider the product 1 x2x3 x4 x ... x 30.

Determine the largest value of & such that 3* is a factor of this product.

QUESTION 2
2.1 Given the quadratic sequence: 321 ; 290 ; 261 ; 234 ; ...
2.1.1 Write down the values of the next TWO terms of the sequence.
212 Determine the general term of the sequence in the form 7, = an® +bn+c.
2.13 Which term(s) of the sequence will have a value of 747
2.14 Which term in the sequence has the least value?
2.2 Given the geometric series: 3 + S + S +..=K
8§ 16 32
2.2.1 Determine the value of K if the series has 21 terms.
222 Determine the largest value of »n for which 7, > 8153
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QUESTION 3
. 10 1 10 1
3.1 Without using a calculator, determine the value of: Z - (3)
»=3 y- 2 y=3 -1
32 A steel pavilion at a sports ground comprises of a series of 12 steps, of which the first

3 are shown in the diagram below.
Each step is 5 m wide. Each step has a rise of % m and has a tread of 2 m, as

shown in the diagram below.

Sm

W | N
HY
A

Lo | —

The open side (shaded on sketch) on each side of the pavilion must be covered with

metal sheeting. Calculate the area (in m”) of metal sheeting needed to cover both
open sides. (6)

9]
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Below are the graphs of f(x)=x"+bx—-3 and g(x)=

e  f hasaturning point at C and passes through the x-axis at (1 ;0).

a

xX+p

DBE/November 2019

. D isthe y-intercept of both f and g. The graphs f and g also intersect each other at E

and J.

o The vertical asymptote of g passes through the x-intercept of f

-y |
| A
k I 1 f
". | :,’
f\ { _;'I"-._J
|
I Ir.-"'. -
4 .
S .. | O Tl X
g /]
/S
> |
C \
.
|
4.1 Write down the value of p.
42 Show that a=3 and b =2.
43 Calculate the coordinates of C.
4.4 Write down the range of f
4.5 Determine the equation of the line through C that makes an angle of 45° with the

positive x-axis. Write your answer in the form y=...

4.6 Is the straight line, determined in QUESTION 4.5, a tangent to f? Explain

your answer.

4.7 The function A(x) =f(m —x) + g has only one x-intercept at x = 0. Determine the

values of m and gq.
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Sketched below is the graph of f(x)=k"; k> 0. The point (4 ; 16) lies on f.

Ty
f
s
f/ (45 16)
_li’l'/
;o
e =g X
= N
5.1 Determine the value of k. (2)
5.2 Graph g is obtained by reflecting graph f about the line y = x. Determine the
equation of g inthe form y=... (2)
5.3 Sketch the graph g. Indicate on your graph the coordinates of two points on g. 4)
5.4 Use your graph to determine the value(s) of x for which:
54.1 S x) xgx)>0 2
54.2 gx)<-1 2)
5.5 If A(x)=f(—x), calculate the value of x for which f(x)—h(x)= % 4)
[16]
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QUESTION 6

6.1 Two friends, Kuda and Thabo, each want to invest R5 000 for four years. Kuda
invests his money in an account that pays simple interest at 8,3% per annum. At the
end of four years, he will receive a bonus of exactly 4% of the accumulated amount.
Thabo invests his money in an account that pays interest at 8,1% p.a., compounded
monthly.

Whose investment will yield a better return at the end of four years? Justify your
answer with appropriate calculations.

6.2 Nine years ago, a bank granted Mandy a home loan of R525 000. This loan was to be
repaid over 20 years at an interest rate of 10% p.a., compounded monthly. Mandy's
monthly repayments commenced exactly one month after the loan was granted.

6.2.1 Mandy decided to make monthly repayments of R6 000 instead of the
required R5 066,36. How many payments will she make to settle the
loan?

6.2.2 After making monthly repayments of R6 000 for nine years, Mandy

required money to fund her daughter's university fees. She approached the
bank for another loan. Instead, the bank advised Mandy that the extra
amount repaid every month could be regarded as an investment and that
she could withdraw this full amount to fund her daughter's studies.
Calculate the maximum amount that Mandy may withdraw from the loan

account.
QUESTION 7
7.1 Determine f /(x) from first principles if it is given that f(x) =4 —7x.
7.2 Determine % if y=dx® +4x°
7.3 Given: y=ax’+a
Determine:
dy
7.3.1 p
dy
7.3.2 i
. . 12 ) .
7.4 The curve with equation y=x+— passes through the point A(2 ; b). Determine
X

the equation of the line perpendicular to the tangent to the curve at A.
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QUESTION 8

After flying a short distance, an insect came to rest on a wall. Thereafter the insect started
crawling on the wall. The path that the insect crawled can be described by

h(t) = (t — 6)(-2t*> +3t—6), where h is the height (in cm) above the floor and ¢ is the time
(in minutes) since the insect started crawling.

8.1 At what height above the floor did the insect start to crawl?

8.2 How many times did the insect reach the floor?

8.3 Determine the maximum height that the insect reached above the floor.
QUESTION 9

Given: f(x)=3x"
9.1 Solve f(x)=f"'(x)
9.2 The graphs f, f/ and f” all pass through the point (0 ; 0).

9.2.1 For which of the graphs will (0 ; 0) be a stationary point?

92.2 Explain the difference, if any, in the stationary points referred to in
QUESTION 9.2.1.

9.3 Determine the vertical distance between the graphsof f/ and f/ at x=1.

9.4 For which value(s) of x is f(x)— f'(x)<0?

QUESTION 10

The school library is open from Monday to Thursday. Anna and Ben both studied in the school
library one day this week. If the chance of studying any day in the week is equally likely,
calculate the probability that Anna and Ben studied on:

10.1 The same day

10.2 Consecutive days
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QUESTION 11
111 Events A and B are independent. P(A)=0,4 and P(B)=0,25.
11.1.1 Represent the given information on a Venn diagram. Indicate on the Venn
diagram the probabilities associated with each region.
11.1.2 Determine P(A or NOT B).
11.2 Motors Incorporated manufacture cars with 5 different body styles, 4 different interior

colours and 6 different exterior colours, as indicated in the table below.

BODY STYLES INTERIOR COLOURS EXTERIOR COLOURS
Blue Silver
Blue
Five body styles Grey White
Black Green
Red
Red Gold

The interior colour of the car must NOT be the same as the exterior colour.

Motors Incorporated wants to display one of each possible variation of its car in their
showroom. The showroom has a floor space of 500 m”and each car requires a floor

space of Sm”.

Is this display possible? Justify your answer with the necessary calculations.
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INFORMATION SHEET
e —b++b* —4ac
2a
A= P(1+ ni) A= P(1-ni) A=P(1-i)" A=P(l+i)"
T =a+(n-1)d S, =g[2a+(n—1)d]
T, =ar"’ Sn=a(-r _1);r¢1 S,=—2; —1<r<l
r—1 1-r
poloey -] poi--7]
i i
oy s J (X B)— f(x)
J (x)=lim P
X +x, y+y,
d= \./(xz _x1)2 +(y2 ‘y1)2 M( 7 7 9 )
y=mx+c y—y, =mlx—x,) m=22"21 m=tan6
Xy =X
(x~a)2 +(y—b)2 =r’
In AABC: N B
sin4d sinB sinC
a’ =b>+c¢* —2bc.cos 4
area AABC = —;—ab.sin C
sin{fa + ) =sina cos f +cosasin S sin(ar — ) =sina cos f —cosa sin
cos(a + f) =cosacos f—sinasin cos(a — B) =cosacos f +sinasin
cos’ o —sin’ a
cos2a =411-2sin’ a sin2q = 2sin@ cosa

_2c052 a—1

n

X Z(xi —J?)z

x == 2 _ il
n o e
n
P(A) 2%((%)2 P(A or B) =P(A) +P(B) — P(A and B)
y=a+bx bzz.(x—f)(y—f)

3 (x-x)
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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 memorandum.

LET WEL:

e Indien 'n kandidaat 'n vraag TWEE keer beantwoord, merk slegs die EERSTE poging.
e Volgehoue akkuraatheid is op ALLE aspekte van die nasienriglyne van toepassing.

QUESTION/VRAAG 1

111 x> +5x—6=0

(x+6)(x-1) =0
X=-6 or x=1

v'factors

112 4x* +3x—5=0
o —b++b*—4ac
2a
30 -4 -5)
2(4)
L _—3:89
8

Xx=-155 or x=0,8

v’substitution into the
correct formula

Vx=-155 v x=08 (3)

113 4x* -1<0
(2x+1)(2x-1) <0 v'factors
- 1 o—0
7<x<§ «—] —> v'method
+ 1 -1 v answer ©)
2
114 (\/\/3_2+x)(\/\/3_2—xj=x
V32-x* =X v 32— x2

32-x*=x*

—2x? =-32
x? =16
X=14

SoX=4

v/ squaring both sides

v x*=16

v’ X = 4 (selection) (4)
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1.2 y+x=12

Sub (1) into (2)
X(—x+12) =14 —-3x
—x*+12x-14+3x =0
—x?+156x-14=0

x* —15x+14=0
(x=14)(x-1) =0
Xx=14 or x=1
y=-2 or y=11
OR/OF

y+x=12

Sub (1) into (2)

y(-y+12) =14-3(-y +12)
12y —y*-14+36-3y =0
—y?+9y+22=0
y?—-9y—-22=0
(y+2)(y-11)=0

y=-2 or y=11

Xx=14 or x=1

v’y subject of the formula

v’ substitution

v'simplification

v’both values of x
v'both values of y (5)

OR/OF

v'x subject of the formula

v'substitution

v'simplification

v'both values of y

v'both values of x (5)

1.3 3 6 9 12 15 18

3 3 3% 3 3 3F¥ 3

21 24 27

3

30

3

v'identifying multiples of 3
v'ten multiples of 3

v’ powers of 3
v answer (4)

[22]
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QUESTION/VRAAG 2
2.1.1 209 ; 186 v'209 v'186 (2)
2.1.2 321\;})0\;}31 \;/234

1st diff -31 -29 - 27

2a=2 3a+b=-31 a+b+c=321 \\:azl

a=1  3(1)+b=-31 1+(-34)+c=321 b=-34

v c=354
T, =n? —34n+354 ()

213 | n?-34n+354=74
n?—-34n+280=0
(n—14)n-20)=0

n=14 or n=20

vequating T, to 74

v'standard form

v'14 v 20 (4)
214 | t'(n)=0
2n-34=0 Vom0
n-34=
2n=34
n=17
Term 17 will have the smallest value v'answer (2)
OR/OF OR/OF
-b
n=—
2a
_ 34
= 2 v/substitution
n=17
Term 17 will have the smallest value vanswer (2)
OR/OF OR/OF
14+ 20 v/substitution
n= =17
2
Term 17 will have the smallest value v answer (2)
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221 a:§ : r=l © n=21 vr
8
S - a(l-r")
1-r
5 1 21
1=l = v T
8( (2) } substitution into the
. 1_1 correct formula
2
=1,2499...
=125 v answer (3)
“ K 81592
5 v’ substitution into the correct
ar"t > _———
8192 formula
5( 1)“‘1 5
—_ — >—
8\2 8192
n-1
(lj S 1 v" method /same base or log
2 1024
n-1 10
(lj >(lj or 2" >270
2 2
~.n-1<10 -n+1>-10 _
n<11 n<il v'calculating n
~n=10 ~.n=10 v answer
(4)
OR/OF OR/OF
8:;16:;32;...;8192
g2"-1 8192 v’ substitution into the correct
201 _1024 formula
< v" method
2n—1 <210
n-1<10
n<11 v'calculating n
~n=10 v’ answer (4)
[19]
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QUESTION/VRAAG 3
3.1 i 1 0 1
y=3y_2 y=3y_1
1 11 1 11 11
_ 111 1
= -4+—+—-+ —+—=+ —+—=
(1 23 8) (2 3 8 9) /[i+§+§+' gj
.1
) /(l+1+....+1+1j
2 3 8 9
-8
9 v'answer (3)
S B
—X— |+ =x—= |+ Ix= [+ 4] dx =
3 3 3 3 3 3
2,42 .8 »
vd
a=— and d=2-%_2
3 9 9

S, :2[2a+(n—1)d]

OR S, :g(a+l)

v’ substitution into the

12| (2 2 12(2 8
S.==2121 2 |l+(12-12 _4£,° correct formula
12 2[ (9) ( )9} 12 2( :J
52 , 52 ,
=5 m =—_-m v’ answer
3 3
.. for both sides = 2 x 52_104 34,67m? v answer for both sides
3 3 ©6)
OR/OF OR/OF
vv a
2 Vv (1+...+12)
—x(1+2+3+4+5+6+7+8+9+10+11+12)x2
9 v x2
=34,67 m? v’ answer (6)
OR/OF
OR/OF
vv a
2 8 2
Ti=—x12=— | =—x1=—
179773 T v, =8v22
3 9
25, = Z(Ej[§ +Ej v substitution into correct
273 9 formula
=34,67 m? v answer (6)
[9]
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QUESTION/VRAAG 4

DBE/November 2019

4.1 p=-1 vp=-1 (1)
4.2 _a
Y=
a v'coordinates D(0 ; —3)
—3= 0-1 v'substitute (0 ; —3)
a=3
y=x"+bx-3
0=(1)" +(1)-3 vsubstitute (1 ; 0)
b=2 3)
4.3 y=x>+2x-3
axis of sym: x=—
2a
_o v/substitution
*=20) Vx=-1
Xx=-1
y=(-1)2+2(-1)-3=—4 v'substitution
C(-1;-4) vy= 4 (4)
OR/OF OR/OF
N _y
dx
2x+2=0 v'derivative
x=-1 v x=-1
y=(-D*+2(-D-3=-4 v'substitution
C(-1;-4)
vy=-+4 4)
4.4 ye[-4;0) or y>-4 v -4
v’ answer 2
4.5 m=tan45° =1 v'gradient
y=mx+c
—4=Q0 (-1 +c v'subsmand (-1;-4)
c=-3
y=x-3 v'equation 3)
4.6 No, the line passes through C and D v No
v/ reason (2)
OR/OF OR/OF
No, a tangent through turning point C will have a v No
gradient of 0 v reason (2)
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4.7 f(m—x)=f[-(x—m)|]
f is reflected in the y-axis and translated 1 unit to
the left and 4 units upwards.

Therefore: m=-1 v'v'value of m
q=4 v'v value of q (4)
OR/OF OR/OF

Substitute x =0 and q =4 for one x- intercept
h(x)=(M—-x)*+2(m—-x)—-3+q

h(0) =(m—-0)*>+2(m-0)—-3+4
0=m?+2m+1

0=(m+1)?
=-1
m v'v'value of m
q=4 v'v value of q (4)
[19]
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QUESTION/VRAAG 5
5.1 f(x)=k”*
16 = k* v/substitution
(4;16)
k=2 vanswer  (2)
5.2 f: = 2"
y vx=2Y
ft. x=2Y
y =log, x v y=log, X
(2)
5.3
v’asymptote
v'shape

« | ¥ ¥ for any two
valid

points

eg.(16 ; 4) or

(2;1)o0r(4;2

or(1;0)
4
vl
5.4.1 Xe(l;0) or x>1 v answer
(2)
1 1 ‘/%
54.2 O0<x<= or xe|0:;=
2 [ 2} v’ answer
(2)
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5.5
B
4

1 _15

X4

22 —1:E><2X
4

2X

4.2 —4=15x2"
4.2 ~152*—-4=0
(4.2 +1)(2*-4)=0

V2 -2 =2

v'standard form

42 +1=00r2"-4=0 v'factors
2% _~1 or 2* =22
4 v answer
N/A X=2 (4)
OR/OF ORIOF
x_gx 15 v
4 X _o—x _19
s 115 XM=
2% 4
Let k = 2%
k2 _1=10
4
4k? —4=15xk
4k?-15k-4=0 v'standard form
(4k+1)(k-4)=0 v'factors
k :_—1 ork=4
4
X ==L o % 292
4
N/A X=2
v answer
(4)
[16]
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QUESTION/VRAAG 6

6.1 Kuda: A=P(+in)
=5 000(1+0,083x 4)
= R6 660,00
Final Answer : R6 660,00 + R266,40
= R6 926,40
OR/OF
Kuda: A=P(l+in)x104
=5000(1+0,083x4)x1,04
=R6 926,40

Thabo: A=PQ+i)"

v'substitution into the
correct formula

v'final answer

OR/OF
v'substitution into the

correct formula
v'final answer

12x4
=5 OOO[1+ %j v'substitution into the
12 correct formula
=R6 905,71 v'answer
Kuda will have a better investment v'conclusion (5)
6.2.1 P_xn—anyq
i
01
-n ‘/ M=
6 000/ 1— [1+ O’lj 12
12
525000 =
01 v'substitution into the
12 correct formula

48
IogE
-n=——%3
log| 1+ —
g( 12)
n=157,40

n = 158 payments

OR/OF

v'simplification

v'use of logs

v'answer (5)

OR/OF
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p_ ML-(+0)"]
[
—12n ,Ool
12
525000 =
01 v'substitution into the
12 correct formula
35 01"
—__ —-1—_ 1+_
48 12
v'simplification
—12nlog 1+% = IogE
12 48
v'use of logs
13
log=—
—12n = —48
Iog(1+ 0’1)
12
log 13
n=— 0" 2
Iog(1+ : j 12
12
n=1311686841
Number of payments = 13,11686841x 12=157,40
n = 158 payments v'answer
()
6.2.2 Difference: R6 000 — R5 066,36 = R933,64 v R933,64
F_ x[(1+i)n —1]
i
01\ v'n=108
933,64{(“ 12) —1} v/ substitution into the
F = correct formula
01
12
= R162503,51 v answer (4)
OR/OF OR/OF
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E- x[(1+?)n -1]
i
01 108 v ' n=108
6000 (l+ : j -1 v'substitution
12 .
= into correct formula
01
12
=R1 044 322,28
01\ v substitution into
5066,36| | 1+— -1
12 correct formula
k= 01
12

F =R881818,77.....
Amount available for withdrawal

= R1 044 322,28 — R 881 818,77 v'final answer

= R162 503,51 (4)
OR/OF

OR/OF

Outstanding balance with monthly repayment of

R5 066,35
01)!%8 v'n =108
0.1)108 5 066,36/ | 1+ 12 -1 v'substitution into the
= 525000[1+ EJ - 01 correct formula
12
= R404 666, 23
Outstanding balance with monthly repayment of
R6 000
108 o
6000 (1+ Qlj ~ v substitution into the
01 108 12 correct formula
=525000] 1+ —= -
12 01
12
=R242 162,72
Amount available for withdrawal v'final answer
R404 666,23 — R242 162,72 = R162 512,18 (4)

[14]
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QUESTION/VRAAG 7

7.1 f(x)=4-7x
; /(X) _lim f(X+hr)]— f(x)
h=0 v 4-7(x+h)
_ fim A=+~ (4= 7x) v'substitution
h—0 h
v'simplification
. h(=7)
=lim—~=
h—0 h
- _7 v'answer 4)
1.2 y=4x¢ +x°
3 3
=4x® 4+ x2 v X2
1
dl:32x7+§x2 v 32X7
dx 2 3 !
v =x? 3
5 3)
731 y-ax’+a
dy =2ax+0
dx
dy
— = 2ax v
dx 2ax 1)
7.3.2 y=ax’+a
dy .,
" +1 v’ v answer (2)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief



Mathematics P1/Wiskunde V1 15

DBE/November 2019

NSC/NSS — Marking Guidelines/Nasienriglyne

7.4 ] )
Substitute (2 ; b) in y=x+ 12
X
b=2+ 12
2
b=8
_dy
tangent — &
o, 1
dx X
12
mtangent = 1_? =-2
1
Mperp = E

Equation of perpendicular line:
y—y,=m(x—x,) OR y=mx+c

v value of b
sy, 12
dx NG

v'gradient of perpendicular
line

1 1
—-8==(x-2 8=—(2)+c
y-8=-(x-2) 5)
1
=—X+7 c=7
y 2
v .
y= 1 7 equation 4)
2
[14]
QUESTION/VRAAG 8
8.1 36cm v'answer 1)
8.2 ~t=6 (—2t2 + 3t —6) have no real roots
Insect reaches the floor only once. v+ only once @)
8.3 h(t) = -2t +15t? — 24t + 36 v’ expansion

h'(t) = —6t> + 30t — 24
—6t°+30t—24=0
t* —5t+4=0
t-4t-1=0

t=4 or t=1

h=—2(4)° +15(4)® — 24(4) + 36 =52 cm

Only t =4 because maximum value required

v —6t2+30t—24=0

v'both values

v'answer 4)

[8]
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QUESTION/VRAAG 9

9.1 | §/(x)=9x? v f(x)=9x?
3x = 9x°2
3x3-9x? =0
3x%(x-3)=0 v'x=0
x=0 or x=3 v'x=3 (3)
9.2.1 | For f and f’ v answer (1)
9.2.2 | The point (0 ; 0) is : P .
A point of inflection of f K |nf!ect|on
A turning point of f’ pomt_ .
v ' :turning point (2)
93 | f"(x)=18x v £"(x) =18x
Distance= f “(1)— f'(1)
=18(1) —-9()* v/substitution
=9 v'answer 3)
94 3x:—9%x% <0 v 3x¥-9x* <0
3x2(x=3) <0 v’ factors
but 3x* >0
|
S.X=3<0 v x<3
Sx<3, x#0 v x#0 4)
[13]

QUESTION/VRAAG 10

4 1 v'4 numerator
- - 0,
10.1 P(same day) = or - or 0,25 or 25% v'16 denominator )
. _3x2 3 v'3vx2
10.2 P(2 consecutive days) = 6 8 v answer (3)

[5]
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QUESTION/VRAAG 11

1111 P(A)x P(B) independent events
=0,40x0,25 =01 Vo1
A B
v0,15and 0,3
0,45
v'0,45 (3)
11.1.2 | P(A or not B) = P(A) + P(not B)— P(A and not B)
=0,4+0,75-0,3 v/ substitution
=0,85 v'answer
)
OR/OF OR/OF
P(A ornot B) =1 - P(only B)
=1-05 v1-015
v'answer
=0,85 (2)
OR/OF OR/OF
From Venn diagram: v substitution
0,3+0,1+0,45=0,85 v’ answer (2)
11.2 (5x1x5)+(B5x1x6)+(5x1x6)+(5x1x5)=110|v5x1x5
vEx1%x6
vEx1x%x6
vEx1x5
v
110 x 5 =550 > 500 110
Not possible, because not enough space .

P gnsp v’ conclusion (6)
OR/OF OR/OE
(5x2x5)+(5x2x6) =110 VVEx2x5

vV
— Ex2x6
110 x 5 =550 > 500 v 110
Not possible because not enough space ¥ conclusion ©)
OR/OF
OR/OF

Copyright reserved/Kopiereg voorbehou Please turn over/Blaai om asseblief



Mathematics P1/Wiskunde V1 18 DBE/November 2019
NSC/NSS — Marking Guidelines/Nasienriglyne

vV 5x4x6=120
5x4x6 =120 eirt
5x2=10 Xe=
.120-10=110 v'120-10
110 x 5 = 550 > 500 V110

v :
Not possible because not enough space conclusion  (6)

[11]

TOTAL/TOTAAL: 150
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