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QUESTION 1
111 [x=0 AvY 0 2)
112 | -3x2+8x+7=0 Av'standard form
_ —btVb? —4ac
x= 2a
v —(8) £/(8)? — 4(—3)(7) CAV substitution in correct formula
2(—3
=3 CAVv CAvanswers (4)
=-0,69 3,36 . . . .
x or (penalize 1 mark if rounding off is
incorrect-once here for entire paper)
113 |Vi1l—-x—x=1
Vil—x=x+1 AVY'lIsolating surd
2
(Vi1 -x) = (x+1)? AV’ squaring both sides )
11-x=x?+2x+1
X2+ 3x—10 = 0 CAV'standard form
(x+5)(x—2) =0 CAYfactors
x=—-5o0rx=2 CAv answers and rejecting
x =-=5n/a
1.1.4 | 2.3* =57 —3%72
2.3%¥ +3*2 =57
3%(2+372) =57 Av'Removing common factor
3x (2 1) =57 CAV' Simplifying bracket
9
3¥ =27 = 33 CAvV3* =27
x=3 CAV answer o
115 |4x2-5x<0
x(4x—5)<0 AAVY'V factors
0 1.25 )
0< x <2 CAv' end points AY interval
-4
(4)
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12 [2x+y=3 - (1)
yr=x*+y+x -(2)
From (1):
y=3-—2x - (3) Av'making y/x the subject
Substituting (3) into (2):
B-2x)2=x2+(B-2x)+x CAV substitution
9—12x+4x*>=x*+3—-2x +x
3x2—-11x+ 6 =0
(Bx—2)(x—3)=0 CAVY/standard form
2
*=3 or x=3 CAV'x- values
5 (5)
y=3 or y=-3 CAVY y values
[24]
QUESTION 2
2.1 T, = 6k + 96 = 2022 AV equating k' term to 2022
k =321 CAv'k value
Between the 321% and 322" terms CAV answer ©)
2.2 Tl\l /TZ\I T3\‘ T4
1D 102\1 /1(8\1 /114
2D 6 6
2a =6 a= Av'avalue
3a+b =102 b =93 CAjb value
9a+3b+c=310 c= gﬁ/c value
T, = 3n? + 93n + 4 answer (4)
OR OR
20 =6 a=3 Av'a value
3a+b =102 b =93 CAv'b value
T, =310 —108 = 202
T, =202 —-102 =100
CAVv'cvalue
+b+c=100 =4
;l« _ 3n2c 493 4 4 ¢ CAVY answer 4
=
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OR
Za:6 a:3
3a+b =102 b =93

T, =310 — 108 = 202

T, = 202 — 102 = 100

T, =T1+(n—1)d1+(n_1)2(n_2) ,
T, = 100 + (n — 1)(102) + (n— 1)2(n —2)

T, =100 + 102n — 102+ 3n> —9n + 6

T, =3n?>+93n+4

OR
2a=6 a:3
3a+b =102 b =93

T, = 310 — 108 = 202
T, = 202 — 102 = 100

n
Tn=7[2a+(n—2)d]+T1

T, = "T [2(102) + (n — 2)(6)] + 100

n
T, = ——[204 + 6n - 12] + 100

n—1
2
T, =(m—1)[3n+96] + 100

T, = [6n + 192] + 100

T, =3n?>+93n+4

(6)

OR

Av'a—value
Av'b —value

CAVv formula

CAV answer (4)
OR

Av'a—value
Av'b —value

CAVvformula

CAV answer

(4)

[7]
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QUESTION 3
311 1 1 Av' common difference
T, = gn + g
CAV answer 2
n _2 1
Ss0 = 32_0 [2 (%) +(30-1) (%)] CAVY substitution into formula
=99 CAV answer (3)
n
3.2 s, =§[2a+ (n—1)d] Av'a—value and d —value
n
72710 == [2(2) + (n = DB)] emlifving brack
72710 = n/2 [3n + 1)] CA v'simplifying bracket
3n% +n— 145420 =0
CA ¥'standard form
—b £ Vb? — 4ac
n=
2a
—14/(1)2 — 4(3)(—145420) CA v'substitution into formula
- 2(3)
n=220 or —220.33 o
n/a CA vanswer and rejecting ()
[10]
QUESTION 4
4.1 a;ar;ar?;ar?;...
a+ ar = 4(ar? + ar?®) Av a+ ar
Av 4(ar? + ar?)
a(l+7) =4ar*(1+7) AV factorising
a = 4ar? r #—1 Av'simplifying
r? = z a>0 )
=7
1
r = E ; a >0
4.2 s =% _3 Avequating sum to infinity to 3
® 1-r
a
Seo = =3
1 J—
3 2
a=5 CAV answer &)
[6]
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QUESTION 5
51|x=-3andy=-1 Avx =-3 (2)
Avy = -1
5.2 5 Av'y — intercept
y — intercept : (O ;— E) y-! P
1
X — intercept: m —-1=0
2x+6=11 AV2x+6=1 orAvx+3 ==
X = —25
1 CAV'x — intercept (3)
(—2 K 0) (co-ordinate form not needed)
5.3 [y CAV'x -intercepts
CAY'y - intercept
CAVv'both
asymptotes
0 Av'shape 4)

-3 25

‘V><

A

4 4

[9]




Mathematics P1 7 September 2020 Preparatory Examination
NSC Marking Guideline

QUESTION 6

6.1 A(0; 2) Avanswer (Must be in coordinate 1)
form)

6.2 Av'equating

1
—x2+x+2=§x2—x

3
0==x*—-2x-2
2 CAV standard form

0=3x%2—-4x—4
Bx+2)(x=2)=0

x = _g or x= 2 CAV'x —values
— 8 —

Y=y or y=0 CAV'y — values
2 8 ‘/ ay - .

C (_ ‘. _) & D(2:0) CAv'Writing in coordinate form (5)
3°'9

2 2
63 xS—§ orx =2 CA‘/XS—E (2)
CAV x =2

6.4 Av subtraction of both graphs

1
Length of PQ = —x? + x + 2 — (Exz — x)
3 CAY equating in standard form
L= —Exz +2x+2

= _ b - _ 2 - 2 CAV Axis of symmetry value
2a =3} 3
2(3)
OR or
, 2
L=-3x+2=0~x= 3 CAVY Axis of symmetry value
Maximum value of PQ 4)
--36) +2(9)+2
- 2\3 3
8 2 CAV'AO value

= 3 = 2§ = 2,67 units

6.5 f(x)=—x?+x+2
flx)=—2x+1=3 AAV ¥ derivative and equating to 3
x=—1 Av answer C)

1 v  AXxi
6.6 Axis of symmetry: x = ; Av' Axis of symmetry value
N2 1 1 CAVY maximum value of f
Maximum value:y = — (E) + > +2= ZZ CAvend points @)
1

2<k<2- Av¥'interval

4

[19]
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QUESTION 7
7.1 Inverse: x = log; y Av x =logsy @)
y = 3% AV y = 3x
Answer only full marks
7.2 y>0 or ye (0; o) Av answer 1)
7.3 2log; x = —6 Av'dividing by 2
logs;x = -3 Av'writing in exponential form
x=33=— CAVv'end points
1 27 Av interval
0<x< >7 Can be solved by log inequalities. 4)
[7]
QUESTION 8
81 |4A=Pa+i)"
i\/? Avfor using 3P and P
3P =P<1+E> Av'n =72
i=12(""3-1) CAv'making i the subject @
i =0,1845
Annual interest rate is 18,45 % p.a. CAY answer
8.2.1 b x[1-(1+i)™] Av'value of n
- i Av'value of i
_60 / - - -
x [1 _ (1 + %) ] CAV substitution into correct
192 000 = — formula
X = R427093 CAY answer @
822 |, _x[1-(1+D7]
- i Av'Present value formula
012\~ 1° Av'value of n
4270,93[1— 1+— ] e
_ ( 12 ) CAV'substitution into correct
% formula
= R59216,72421 CAYanswer
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OR OR (@)
A=PA+)" e AV Substitution into Compound
0.1
A = 192 000 (1 + = ) Interest Formula
=R300 443,6635 CAV/substitution into Future Value
po XA +0"—1] Formula
[
45
4270,934 [(1 +25)7 - 1]
12
b= 012
12
=R241 226,9424 CAVA _E
Balance on Loan CAVanswer
= R300 443,6635 —R241 226,9424
=R59216,7211
(4)
[15]
QUESTION 9(penalize 1 mark once for incorrect notation in this question)
+h)— v
9.1 £ = }lin%f(x })l f(x) Av formula
+h)2—b(x+h)—(x2—b
£1(0) = lim (x +h) (x+h)—(x x) o
h—0 h AV substitution
2 2 _ _ — 42
FlOx) = }lin%x +2xhth Zx bh = x” + bx | cAv simplification of numerator
. 2xh+h? —bh ®)
1) = Jim—————
._) h(2x +h— b) CAV factorization
£/ = lim————
h—0 h
fl(x)=2x—b CAV answer

fx+h)=(x+h)?>—-b(x+h)
f(x + h) = x? + 2xh + h?> — bx — bh
f(x+h) — f(x) = 2xh + h? — bh
f(x+h)—f(x) 2xh+h?—bh

h B h
fx+h)—f(x) hQ2x+h-Db)

h B h

Av'value of f(x+h)
CAY simplification

CAV factorization
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f'(x) =1lim(2x + h — b) (5)
£ = ) Avformula
CAVY answer
921 | d[x* _,
—l7- 3Vx + 7]
d [x* 1
o [Z —3x3 + 7] Av'rewriting in exponential form
2
=x*—x73 CAV CAV derivatives 3
1 2
922 |, _ (45 — 220
2 4
Z = x32 —4dx+ 4x316 AV simplification
y_~42 - 2 CAv' CAvV CAV'each term
A _3¥ T ttEE (4)
[12]
QUESTION 10
10.1
1011 x= -5 or x=1 AvAY )
10.1.2 | x= -4 or x=0 AV AV (2)
102 |y=a(x+5)((x—-1) AV substitution of intercepts
—-15=a(0+5)(0—-1) Av a—value
—15 = —5a A substitution of a — value and
3=a intercepts into equation (3)
y=3(x+5)(x—-1) =3x%+12x — 15
OR OR
y=a(x+p)’+q
y=a(x+2)*+q
(0; -15) : —15=a(0+2)*+¢q
~15=4a+q ... (1) | Avequation (1) and (2)
(1;0) : 0=a(l1+2)%+gq
0=9a+q e (2)
@) - @) 15 =5a ~ a=3 Av'a - value
0 = 27 + q -~ q= —27 A\/q—value (3)
y =3(x+2)%-27
y =3(x%+4x +4)—27
y =3x%+12x — 15
103 | f(x)=ax®+bx? +cx+d
f/(x) =3ax? +2bx +c¢ AV’ derivative
f/(x) =3x*+12x — 15
Equating coefficients of equal polynomials
3a=3 and 2b=12 andc = —15 4)
a=1and b=6 andc= —15 Av'values of a,b and ¢
f(x) =x3+6x2—-15x+d
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f(=3)=(-3)°%+6(-3)2—-15(-3)+d Av'substitution of x= — 3
f(=3)=—-27+54+45+d
0=72+d
-72=d Av'd —value
OR
fx) =x3+6x2—15x+d AY anti derivative
f(=3)=(-3)%+6(-3)2—15(-3)+d AV substitution (4)
f(=3)=—-274+54+45+d Av'simplification
0=72+d
-72=d Av'd —value
104 |x=-5:
y = (=5)%+6(-5)% —15(-5) — 72 = 28 CAV'y —value
(=5;28)  maximum point CAv'maximum point
x=1:
y= (1)3+12(1)?2-15(1) - 72 = —-74 CAvy-—value
(1;=74)  minimum point CAY" minimum point 4)
105 |3x2+12x—15=t Avequating derivative to gradient
3x2+12x— 15—t =0 of tangent
A= b%?—4ac =0 Av'standard form
A= (12)2—43)(-15-t) =0 Av/discriminant =0
144+ 180+ 12t =0 AV substitution
12t = =324
t=—27 Av't —value (5)
[20]
QUESTION 11
11.1 | Area = x? + 3x2 + 4xh A v'Total Surface Area (3

Area = 4x? + 4xh
V =x%h =1000

1000
h = 2
1000
A= 4x% + 4x< > )
x
4000

Avjy = 1000

AV Substitution for h
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11.2

A =4x% +4000x7 1
Al = 8x —4000x~%2 =0

4000
8x =

x2
x3 =500
x = V500 = 7,94 cm

1000

= m = 15,86 cm

Alternatively if learners used: A = 4x? + 400x ™!

Al =8x—400x"2=0

400
8x = x—2
x3 =50

x = V50 = 3,68 cm

1000
~(3,68)2

=73,84cm

CAV derivative

CAV derivative and equal to 0
CAv'x3 =500

CAv'x —value

CAVY substitution of x
CAVv'h —value

CAV derivative
CAY/derivative and equal to 0

(6)
CAYx3 =50

CAVv'x —value
CAV substitution of x

CAVv'h —value

[9]
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QUESTION 12
OUTCOMES PROBABILITIES
0.98 P AP 49/250 = 0.196
A \
e 002]  *NP ANP 1/250 = 0.004
02
0.97 . P BP 291/1000 = 0.291
/
0.3 _» B=—_
0.03 NP BNP 9/1000 = 0.009
0.5 0.92 _» P CP 23/50 = 0.46
C~<
0.08 ™ NP CNP 1/25 = 0.04
AV AV AV AV (4)
1221 9 Av Answer (1)
1000 = 0,009
12.2.2 | P(NP) = P(ANP) + P(BNP) + P(CNP) Av formula 3)
=0,004 + 0,009 + 0,04 CAV'substitution

=0,053 = > =539% CAY answer
’ 1000 ’

[8]
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QUESTION 13
Like ice-cream (L) | Do not like ice-cream(D) Total
Boys (B) 65 30 95
Girls (G) 70 55 125
Total 135 85 220
13.1 | 68,42 % AAY vanswer 2)
13.2 _ 65 13 AAVY 2 or 206r0,2955 (2)
P(BL) = 520 a4 0,2955 220 44
133 95 19 CAY—=0or = or 0,4318
P(B) = ﬁ = E = 0,4318 220 44
95 135 CAVY probability of product
= >13 = 0,2650
1936
P(B) x P(L) # P(BL) CAY conclusion (3)
Events are not independent.
[7]

Total: 150



