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QUESTION 3/VRAAG 3

3.1 x5 x 5T, ...
NSNS
0 7T,-x
NS
10

2a =10 3a+b=0

T,—x-0=10
ST, =x+10

2x+T, =28
2x+x+10=28
3x=18

x=6

a+b+c=6
5-15+c=6
c=16

- T, =5n"-15n+16
OR/OF
2a=10
sa=>5
=5+b+c

5+4b+c=20+2b+c
b=-15

I, =-10+c

28 =3¢-20
c=16

a=>5 b=-15

I,=a+b+c T,=4a+2b+c
=20+2b+c

T, =-10+c

IL+T,+T,=-10+c—-10+c+c

T, =9a+3b+c
=45+3b+c
T, =c

v 2a=10
v'3a+b=0

vV T, =x+10

v 2x+T, =28

(6)

OR/OF

v'2a=10

V'5+b+c=20+2b+c

VT =—10+c¢
vT,=-10+c¢
v 28=3¢-20
V=16 6)
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3.2

T, =5n"-15n+16
216 =5n> —15n+16
5n* =15n=200=0
n*—-3n—40=0
(n—8)(n+5)=0

v equating

v’ standard form

n=8 or n#-5 vn=28 3)
T, =216
[9]
QUESTION 4/VRAAG 4
4.1.1 decreasing v decreasing (1)
4.1.2 —(ljx
"3
1 y
x=(—) v swop x and y
3
y=log, x v’ answer ()
3
OR/OF OR/OF
y=3"
=37 v swop x and y
y=—log, x
4 & v’ answer )
4.1.3 x>0;xeR v answer (1)
4.1.4 y=-5 v’ answer (1)
4.2.1 x=1 vix=1
y=2 vy=2 2)
422 4
7272 Vlety=0
4=-"2x+2
2x=-2
()
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423 g
S
v’ asymptotes
<= 2 v’ x-intercept
-1 1 X \/ _1
\2 y-intercept
v’ shape 4)
424 4 >_9
x—1
—+220 vx<-1
x—1
x<-1 or x>1 v x>1 ()
425 y=—-x+c v/ intersection of axes at (3 ; 2)
2=-3+c¢ v subst (3;2)and m=—1
c=5
y=—x+5 vV y=—x+5 (3)
OR/OF OR/OF
y=—x+c
2=-1+c¢
c=3
y=-x+3
y=—(x-2)+3 vV —(x-2)+3
y=—x+5 vVy=—x+5 3)
OR/OF OR/OF
y=—(x+p)+q
y=—((x=2)+(=1))+2 VVy=—((x-2)+(-1))+2
y=—x+5 vVy=—x+5 (3)
[18]
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QUESTION 3/VRAAG 3
3.1 3a+b=17 v 3a+b=17
3+b=7 v3+h=7 (2)
b=4
OR/OF OR/OF
1,-1,=7 VLT =7
442b+9—-(1+b+9)=7 v’ substitution )
b=4
3.2 T, =n>+4n+9
T, =(60)> +4(60)+9 v substitution
— 3849 Answer only: full marks v answer )
33 14;21;30;41;
First difference: 7;9; 11 ; ... v first difference
Common 2™ difference: 2 v 2
T,=2p+5 Answer only: full marks v2p+5 3)
OR/OF OR/OF
First difference: 7;9; 11 ; ... v first difference
T, =a+ (n - l)d
_ v
Tp_7+(p_1)(2) 2
T,=2p+5 vV2p+5 3)
34 157=2p+5 vV157=2p+5
p=76 v p=176
.. Between T, and 7., v T, and T, (3)
OR/OF OR/OF
7—;14-1_7—;1:157 ‘/]:14—1_7:1:157
(n+1 +4n+1)+9—(n> +4n+9)=157
P +2n+1+4n+4+9-n*—4n-9=157
2n =152
n=76 v'n=176
.. Between T, and 7, v T, and T, 3)
[10]
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QUESTION 4/VRAAG 4

v et meens Vp=—1 vg=2 (2
4.1.2 1 B
ﬁ+2—0 ‘/:0
-2x+2=1
1
xX=—
2
1 0
2 v’ answer ©)
1
4.1.3 x:E_?’ A
-5 y s
= 7 Answer only: full marks X = 7 )
414 y=x+t e (1
2=1+¢
t=1 & o
1
1 2 x—1 Answer only: full marks
1 vV —+220
—+220 1
x—1 !
\/x<_
2
OR/OF
XE(—OO;l:l or (l,oo)
2
42.1 y=-5 v answer (1)
4272 x=—_b:_(_4):2 o
2a 20 .-
f@=2-42)-5=-9 vVy==9 (2)
~D(2;-9)
OR/OF OR/OF
fl(x)=2x—-4
2x-4=0
x=2 Vxe2
f@)=2"-4(2)-5=-9 Vy=-9 )
~D2;-9)
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423 q=-5 vg=-5
—9=4(2)*-5 v substitution of (2 ; —9)
—4=4a
a=-1 va=-1
3
Sgx)y=-2"-5 )
424 ye(—w0;-5) OR y<-5;yeR v'answer (1)
425 k<-9 v-9
v k<=9 )
[20]
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QUESTION/VRAAG 3
3.1.1 Tn =ar™!
10-1
T, =1 024(1) v/substitution into the
4 ANSWER ONLY: correct formula
Lo b FULL MARKS .
10 256 answer
2)
312 ] 1
31256417 )=1024+256+ 64 +... v 1024
p=0
S - a[l - r"]
1-r
1 9 \/ n= 9
1024 1—(4)
S - v/substitution into the
’ - 1 correct formula
4
87381
S, =220
64 vanswer
=1365,33 )
OR/OF OR/OF
8
256(4"7
3 256(4")
—1024+256+64+16+4+1+l+L+L
416 64 v 1024 _
G 87381 :; resi (;ftexpansmn
o= "en n =9 terms
=1365,33 v answer 4)
3.2 2 ¢ 9_t3+9t2+27t+27
- 6= 2 £ +97 +27t+27
_ 2
—(> + 6t +9); %(t+3)(t2+6t+9) V= 7 61—9
1
—(t+3); 5(t+3)3 v —(t* + 6t +9)
v l(t+3)(t2 +6t+9)
—(¢+3) 2
V=
_1<Zi23
2 L
—2<-t-3<2 v —1< <1
l<-t<5
-5<t<-1 v’ answer (5)
[11]
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QUESTION 4
41 1 -2
10=a(§j +7 v subs (-2 ; 10)
3= 9"1 v’ simplification
La=—
3 v  answer 3)
4.2 y=g(0)
1 (1Y .
y=3%3) " 7 v’ substitution of x = 0
y 22 7,33
22 ANSWER ONLY:
43.1 Translation by 1 unit to the right and 7 units v 1 unit right
downwards v' 7 units downwards  (2)
432 %
h(x) = (—j
3 ANSWER ONLY:
h71 re l 7 FULL MARKS v swap x and y
3
y=log,(x) ORIOF y=—log,(x) |7 amswer
3
(2)
[9]
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QUESTION 3
3.1 82 v’ answer (1)
3.2 -145;-122 ;-101 ;...
NN
23 21
\/ \/
-2 2
2a=-2 .. a=-1 v 2a=-2
3a+b=23 =~ 3(-1)+bh=23 . b=26 j3(—1)+b=ﬁ3
G+btc=—145 . —1+26+c=-145 . c=-170 —11g20% =18
o T, =-n"+26n-170 3)
OR/OF &5
v2a=-2
2a=-2 .. a=-1
Ve=— ) —
c=—145+(-2)-23=-170 c=-145+(-2)-23
T =-n"+bn—170
145=—1+b-170 Y ~145=-1+b-170
b =26 3)
o T, =-n"+26n—-170
3.3 _— T =a+((n-1d
=bn+c
" or =234 (n-1)(-2) VT, =-2n+25
T, =-2n+25
=25-2n v
—2n+25=-121 T, =-121
—2n=-146
n=73 v'n=73
Between T, and T, Y answer
4)
OR/OF OR/OE
T, -T =—(n+1)’+26(n+1)—170—(-n’ +26n-170) VT =—2n425
—-121=-2n+25 vT =-121
n="73 v'n=73
Between T, and T, v’ answer 4)
3.4 n:__b:__26:13 v'13
2a  2(1)
Ti;=-1 vT;=-1
. add 2 v add 2 3)
OR/OF OR/OF
T =-2n+26=0 13
n=13
T, =—(13)* +26(13) —170 =—1 VT, =-1
. add 2 v add 2 (3)
[11]
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QUESTION/VRAAG 4

4.1 a=5 and/en d=2 v aand d
T, =5+(1-1)(2) v substitution into
-105 correct formula
v’ answer
3)
4.2

S, =§[2a +(n—1)d]

v’ substitution into

51 51
Sy ==[2(5)+(51-1)2] S5, ==—[5+105] correct formula
2 or/of 2 v’ answer
=2 805 =2 805 @)
4.3 5000
> (2n+3)=5+7+9+...+10003 v expansion 1)
n=1
44 | T, =3  T,p =—2(4999)—1=-9999 VT, =-3
v Tio90 =—9 999
5000 4999
S @2n+3)+ ) (“2n-1)
n=1 n=l1 .
= (5+7+9+...+9999+10 001 + 10 003) + ¥'both expansions
(3-5-7-9—...-9999)
=10 001 + 10 003 -3
~90001 v answer (A)
“4)
OR/OF OR/OF

4 999

Sio09 = T[z(_3) +(4 999 _1)(_2)] =-24 999 999 VI, =-3

V'S, 090= —24 999 999

S0 = g((z)(s) +(5000—1)(2)) =25 020 000

V' S 000 = 25 020 000

5000 4999
D @2n+3)+ Y (-2n—1)=25 020 000 — 24 999 999
n=1 n=l1
=20001 v’ answer (A)
4
[10]
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QUESTION/VRAAG 3
3.1.1 1 1"
T, = ar™ = 2000(—) \/2000(—j (1)
5 5
3.1.2 7-1 16
T, = 2000[5] =5 T (1)
3.1.3 n-1
16 1
—— =2000] — v i
15625 ( 5) equating
1 ~ l n—1
1953125 5
ny (1Y I v same base / use of
Z | == OR n-l=log,—— same base / use of log
5 5 51953125
n—-1=9
n=10 v’ answer 3)
2
: S, =27=—" vs, =27=-"2
—-r -7
— 3 3
S}_a(l r’) 2 ‘/S3:a(1 r):26
1-r 1-r
27(1-7°) =26 v'substitution
27
Pl
27
1 1
== V==
"73 3
4)
OR/OF OR/OF
s =27=-2
1-r
a=27(1-r) va=271-r)

But a+ar+ar* =26
a(l+r+r°)=26

va+ar+ar® =26

J . .
270 -r)A+r+7r*)=26 substitution
26
1-r(1+r+r*)="=
(I=r) ) >
r2+r+1—r3—r2—r=§
27
—r3+l:§
27
Pl
27 1
.I":l \/}/‘:E (4)
3
[9]
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QUESTION/VRAAG 4
4.1 x+l=—x-7 Vx+l=—x-7
2x=-8 v 2x=-8
x=—4 vVx=—4
Ly=-3 vVy=-3
-2
x)=——-3
/) x+4
p=4 and ¢g=-3 4)
OR/OF OR/OF
ptqg=1 ... (D vptg=1
»tq=- v
g=p—-"T7 ....... ) g=p-71
subs. (2) into (1)
pHp—T7=1 v substitution
=8 v simplification
p=4
=3 @
4.2 -
_"2 4
x+4
-2
O:x+4_ V=0
-2-3(x+4)=0
-3x—-14=0
14 14
SLX=—— vV x=—— 2
3 : @)
4.3 \i
[
|
;j | v horizontal asymptote
/ | v vertical asymptote
—4,67___;‘ i v’ y intercept
4 03 v shape
______________________ i___________—_’_:_j_S_’:S_m__—“;___:;
n (4)
P
[10]
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QUESTION/VRAAG 3

3.1 ©
S432F —124avd 4 N
k=l 3 v 1244+—+.. or 36(—j
4 1 3 3
y=— =—
12 3
1 v value of r
-1<=x<1
3
. series is convergent (—1<r <1) vV —1<r<l
3)
3.2 ©
> 437 =437 143" 4437 4
k=p
/ .
a=432" expression for a
1
r=—
3
—
1-r
2 43%° v substitution of ¢, rand S
9 L
3
2p_ 4 v simplification| 4.3%77 _4
4.3 %
27
327}7 — 373 v 32—p — 3—3
2-p=-3
p=3 v’ answer
()
[8]

Copyright reserved/Kopiereg voorbehou
Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

Please turm over/Blaai om asseblief




Downloaded From:

Mathematics P1/Wiskunde V1 8 DBE/November 2020
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 4
4.1.1 x=1 vix=1
y=2 vy=2 @)
4.1.2 y=mx+c  y-y =mx-x) y=—(x—p)+q
2=—l+c or yp-2=-l(x—1) or =—(x—1)+2 v’ substitution of m =—1 and
c=3 y—z:—x+1 y:_x+3 ‘/(132)
answer
y=—x+3 y=—x+3 @)
4.1.3
y
v vertical asymptote: x =1
and
5 horizontal asymptote: y =2
J v x-intercept: %
2 v’ y-intercept: 5
/ v’ shape (A)
1 S x
2
“4)
4.2.1 (-5;-8) Vx=-5vy=-8
2)
422 y>-8 or [-8ow) v answer
€]
423 m=— v'm=-5
n=g(-5)
1 (£5)+ 9 v'substitution
_ 22 vV on=2
A3)
4.2.4
. 1
Z Area trapezium = 5 (DE+OC)xOE | , method
1
f = —(2+4,5)%x5 v ituti
/I / c 2( ) correct substitution
D
- o P 16,25 v answer
| 4 ()
A
OR OR
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1
y Area A = Eb.h v method
1 5
' / L 2 (5)[5j
: C
- s
— (0] x 4
Arearect =b.h
=(5)(2)
=10
A . .
v/correct substitution
v 3
Area trapezium = ? +10= %or 16,25 S 3)
OR
OR
S(=9;0) v
/ Area A SOC = %b.h
E L (9
== 2
2( >( 2)
(0] X B g
4
A
1 1
Area ASED = —b.h = —(4)(2) —4
2 2
v
Area trapezium = area A SOC — Area A SED method
L 4 v/correct substitution
4
— @or 16,25 v'answer (3)
4
4.2.5 4y ™ 9
& 1Ty v’ changing x and y
,] _ _
. y=25-9 v answer
(2)
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426 T :%(x+5)2 .

f(x)z%(xz +10x +25)—8

f(x) :%xz +5x+4,5

v Fl(x
fl(x)=x+5 )
h(x)=2x-9+k
X+5=2 vV x+5=2
x=-3 y=-6
(-3;-6) Vx=—3Y y=—b
“4)
OR OR
f(x) = h(x)
1
5(x+5)2—8=2x—9+k A uating
lxz+3x+ﬂ—k:O
2
x=_—3=—3 b2 _4ac =0 v' turning point / A =0
)
7l =
2
y=-6
(—3'—6) ‘/X=—3‘/ y=—6 (4)
[23]
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3.1 10 1 10 1
y=3y_2 y=3y_1
1 1 1 1 I 1 1 1
= _ I 1 1 1
=+ +— = =+= —+—
(1 23 8) (2 3 8 9) ‘/[1+5+§+ +§j
1
9 /(l+l+....+l+1j
2 3 8 9
:§
? v'answer (3)
3.2 1 2 2 2 2 2
—X— [+ =x—=[+|Ix=|[+..+]|4x—
33 3 3 3
9 9 3 3 4
vd
a=% and a’=z—ﬂ=g
9 39 9
Snzgpa+M—Dd] OR Sn=§@+n
v’ substitution into the
512:2 2 2 +(12_1)% 512:2 2+§ correct formula
2 9 9 219 3
52 52
=—m’ =—=m’ v’ answer
3 3

.~. for both sides =2 x % = % =34,67m’

OR/OF

g><(1+2+3+4+5+6+7+8+9+10+11+12)><2
9
=34,67 m*

OR/OF

v answer for both sides

(6)
OR/OF
Vv a

Vv (1+..+12)

v x2

v’ answer (6)
OR/OF

Vv g
o182
3 9

v’ substitution into correct

formula
v  answer (6)

[9]
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QUESTION/VRAAG 4
4.1 p=-—1 vp=-1 (1)
4.2 _a
Y x—1
;.. 4 v'coordinates D(0 ; —3)
T 01 v'substitute (0 ; —3)
a=3
y=x>+bx-3
— 2 _
0=(1) +()p-3 v'substitute (1 ; 0)
b=2 3)
43 y=x>+2x-3
axis of sym: x= —
2a
_9 v'substitution
x=——"
2(1) Vx=-1
x=-1
y=(=1)*+2(-1)-3=—4 v'substitution
C(-1;-4) vy= 4 4)
OR/OF OR/OF
@ _,
dx
2x+2=0 v'derivative
V2 (1) 3 —
y=(EDT+2(=1)-3=—4 v'substitution
C(-1;-4)
y= 4 4
4.4 ye[-4;0) or y>—4 v -4
v  answer )
4.5 m=tan45° =1 v gradient
y=mx+c
—4=D(=D+c v'subs mand (—1;—4)
c=-3
y=x-3 v'equation 3)
4.6 No, the line passes through C and D v No
v’ reason )
OR/OF OR/OF
No, a tangent through turning point C will have a v No
gradient of 0 v reason )
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4.7

fm—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

g=4

OR/OF

Substitute x =0 and g =4 for one x- intercept
h(x)=(m—x)>+2(m—x)—3+gq
h(0)=(m—0)*>+2(m—0)—-3+4
0=m’+2m+1

v'v'value of m
v'v value of ¢ 4)

OR/OF

0=(m+1)’
=-1
" v'v'value of m
q=4 v'v value of ¢ 4
[19]
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QUESTION/VRAAG 3
311 |p+6-(2p+3)=p-2-(p+6) v equating i.t.op
-p+3=-8 v simplifying
p=11 (2)
312 | T, =25+(n-1)(-8)=33-8n v' subst into T, formula
33-8n<-55
-8n<-88
n >11 von>ll
.. Term 12 will be the first term smaller than -55 vn=12 3)
.. Term 12 sal die eerste term kleiner as — 55 wees.
32 1 - g[a+ 1= g[(x—3) +(x-18)]
=6X—63 v 6x-63
S :%[a+l]:%[(x—3)+(x—27)]
—9x—135 &L
6X—63=9x-135
3x=72 L,
X=24 f:
n 15 v 2 I(x— _
S5 = [ar1]=2[(x-3) + (x—45)] 5 [(x=3)+(x=45)]
15
=—[2x-48
2 [ ]
:E[2(24) —48]: 0 = RHS v/ substitution of x
2 ®)
OR/OF OR/OF
9
> (x-3k)=0
! v/ expansion
(x—21)+(x—24)+(x-27)=0 v AX-T220
~3x=72=0 B
3x=72
X = 24 Y24
15
D (24-3K)
k=1
=21+18+15+.....+-21. v" substitution of x
n
S, =—[a+l
)
15 v' sum of 15 terms
=—21-21
2 [ ] (5)
=0=RHS
OR/OF OR/OF
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(Xx=3)+(x=6)+(x—9)+(x—-12) + (x—15) + (x—18)
=(x=3)+(X—6)+ (x—9)+ (x—12) + (x —15) + (x—18)
+(x—21) +(x—24) +(x—-27)
~3x-72=0
3x=172
X=24

15
3 (24— 3K)
k=1

=21+18+15+.....+-21.

v’ expansion

v 3x-72=0

v 24

v’ substitution of x

n
S,=—|a+l
v=0fa+]
15
=—|21-21
2 [ ] v sum of 15 terms (5)
=0=RHS [10]
QUESTION/VRAAG 4
4.1 y>0 v'answer
1)
OR/OF OR/OF
- v'answer
ye(0; )
1)
4.2 o ( 1jx
gy 5
_ 1Y y
o x=(3] oxe ()
2 2
y=log,x or y=-log,x or y= Iog2l ¥ equation ()
= X
2
4.3 Yes. The vertical line test cuts g~ once v’ yes
Ja. Die vertikale lyn toets sny g™ slegs eenkeer. v valid reason @)
OR/OF OR/OF
Yes. For every x-value there is a unique y-value v’ yes
Ja. Vir elke x-waarde is daar ‘n unieke y-waarde v valid reason
)
OR/OF OR/OF
Yes. g is a one-to-one function / Ja. g is ‘n een-tot-een funksie | v yes
v valid reason
)
OR/OF OR/OF
Yes. The horizontal line cuts g only once v’ yes
Ja. Die horisontale lyn sny g slegs een keer v valid reason
)
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44.1 y =-log, x
v’ correct subst into correct
2=-log, a
92 ) formula (a ; 2)
a=22=2 o a-[i) -1
Ty “l2) T4 v answer (2)
4.4.2 1 v answer
I 5. I(~.
M (Z,Zj or M (2,6.) (1)
45 v-1
M ”(—1; gj 9
4 vv >
4
3)
[11]
QUESTION/VRAAG 5
511 X=-2 v’ answer
y=3 v’ answer
)
5.1.2 7
0; 2 v’ answer
1)
5.1.3 1
——+3=0 -
X+2 vy=0
1+3(x+2)=0
3Xx=-7
T
=73 v’ answer
. 7 (2)
X-intercept (_5 ; Oj
5.14
k y
A
A v'asymptotes at
y =3and
X==2
- o . v'intercepts at
e N 3~ y=3,5and
. X=-2,3
v’shape
X (reasonable
=23 -2 0 representation in
! correct quadrants)
'\ | 3)
I
v
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QUESTION/VRAAG 3

3.1
r= 1 and S_ =6
2
s - @
1-r
6=_2 v'substitution
1
1-=
2
a=3 v'answer
(2)
3.2 T =ar™
1Y ;
T, =3 =
~43) con-dY)
2
3
T =128
(2)
33 n 1-k
3(2) =58125
k=1
3+§+§+... =5,8125
2 4
s —20=r) _5g105
1-r
n 1
v r==
3{1_(1” "=
—2: 58125 v'substitution
1 )
1-=
2
6[1— (lj } =5,8125
2
)" 1 o
—j =—=0,03125 v'simplification
2 32
1 1
2"=2" or nlog==log—
9 2 9 32
n=>5 n=>5 v'answer
(4)
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34 20
23 =p
k=1
3 3 19 .
3+E+Z+ ........ +327=p v’expansion
20
D 24(2)"
k=1 .
=12+6+3+...+2427% v expansion
:4(3+—+%+ ..... +3 2‘19j
=4p v’ answer (3)
OR/OF OR/OF
20 Lk 20
D32 =p VY62 =p
k=1 el
20
262" =p
K= v 2£4><6(2)_k
= -k 4 k=1
) 24(2)" =4p
3)
OR/OF OR/OF
20 K x 20 K
324(2) 7 = Y 4x3%x2(2) v Y 4x3x2(2)
k=1 k=1 k=1
20 20 ~
=453x2(2) V4y3x2(2)
k=1 k=1
20 1l
=433%x(2)7" =4p viap
“ (3)
OR/OF OR/OF
1)2°
_ —6= v substitution and answer
20 1 p
=1
2
20
12 (1} |
2 v/substitution and answer
20 = =24
—-1
2
24=4x6=4p
\/4p
3)
[11]
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QUESTION/VRAAG 4
4.1 Yes v'answer
For every x-value there is only one corresponding y value v'reason
OR/OF
One to one mapping (vertical line test) (2)
4.2 R(-12 ; -6) v'answer (1)

43 | f(x)=ax® substitute (-6;-12)

v'substitution

~12 = a(-6)*
a= -1 v'answer
3 (2)
4.4 1
fry=—=|x?
g (3j
ftix= —(%jyz v'swapping x and y
y2 = —3X v y2 = _3X
y =++4/-3X
Only y=—/-3x and X<0 vy =—-3x
3)
[8]
QUESTION/VRAAG 5
5.1 Domain: xe R ; x#1 vanswer
OR/OF 1)
X € (—o;1)U(l; )
5.2 x=1 vx=1
5.3
y
v’y intercept
1 v'vertical asymptote
S—
o 1 vshape
3)
5.4 x>0 ; x=#1 Vx>0
vx #1 (2)
OR/OF OR/OF
0<x<1 orx>1 v0<x<l1
OR/OF v x>1
xe[0;1) U (l; o)
[8]
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QUESTION/VRAAG 3
3.1 -1;2:5
T =-1+(n-1)3) v 3n
=3n—4 v —4
(2)
3.2 T, =3(43)—4 T, = —l+(43—1)(3) v’ subs of 43
OR/ OF v answer
=125 =125 NOTE: )
Answer only 2 /2 )
33 | Li=3n-4 ,,
S, =3 T, = 14245+t 30— 4 V8, =21,
k=1 =
n n
S, == [— 1+3n- 4] or § = E [— 2+ (” - 1)3] v substitution into correct
formula
=—[3n-5]
n 3n* —5n
2 v —[3n-5
_ 3n° —5n 2[ ] or 2
2
OR/OF OR/OF
T =3n-4

=3(1+2+3+.....+n)—4n
B 3n(n+1)
=—aF -
B 3n* —5n

2

4n

v (1)-4+3(2)-4+33)-4+

v 314243+ +n)—4n

2
v 3n°—5n
2

3)
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3.4

T, =(T,-T,)+ (5, -T,)+ (I, - ) +..+ ([, - T,)+ (T, - T,)+ T,
125:29+26+23>+...2+T1
10

=—(29+2)+T,
2
=155+1T NOTE:
I=-30 Answer only 1/6
If they only use 3n — 4
OR/OF breakdown 0/ 6

T =an’ +bn+c
~ Ty =12la+11b+c =125

T -T :an2+bn+c—[a(n—1)2+b(n—1)+c]

=an’* +bn+c—an* +2an—a—-bn+b—-c

=2an+b—a
I,-T,,=3n-4
2a =3 and b—a=-4
a=i and b=—§

2 2

12la+11b+c =125

121 3 +11 h +c =125
2 2

c=-29
,1:§n2—§n—29
2 2
3.p 5
I=—1) -={1)-29
=200
=-30

v'v generating sum
v 29+426+23+...2

v %(29+2)

v 155

v =30

OR/OF

v 12la+11b+c=125

v’ calculating 7, -7, ,in

terms of a, b and ¢

Va3
2
v bz_é
2
v ¢c=-29
v 30
(6)
[13]
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QUESTION/VRAAG 4
4.1 E4;-9) Vx=4
\/y:_9
2
42 SO =(x—4) -9
(x-4)-9=0 v y=0
(x—4) =9
X—4=43 vV x—4=13
x=7 or x=1
A(1;0) v A(1;0)
OR/OF OR/OF
fx)=(x-4) -9
— 2 _ _
0=x"-8x+16-9 v y=0
0=x"—8x+7
(x-7)x-1)=0 v (x=7)x-1)
x=7 or x=1 \/A(I,O)
4.3 C(0;7 :
0:7) NOTE: v c(0:7)
M(8 57) Answer only 3 /3 vx=8
\/y=7
3)
4.4 C(0;7)
D(4;0) v D(4;0)
m:7—_0 or m:0;7 or 0=4m+7
0-4 4-0
m:—z m:—z m:—z ‘/m:_z
4 4 4 4
7
-0=—-(x—-4
v-0=-T(-4) 7
y:—zx+7 v yz—zx+7
3)
4.5 g: y:—zx+7
4
gl ix= _%y+7 v interchange x and y
4x =Ty +28
7y = —4x+28 v simpliilcation
4 vV y=——x+4
y=——x+4 7
7
OR/OF OR/OF
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g 'is the straight line through (0 ; 4) and ( 7 ; 0)

v’ straight line through (0 ; 4)
and (7 ; 0)

y=mx+4
0=7m+4 v’ substitution
——ﬂx+4 v ——fx+4
V=7 Y=y
3
4.6 x. flx)<0
/(%) v e<h
Sx<0 or 1<x<7 vV 1<x<T
4)
[18]
QUESTION/VRAAG 5
5.1 a’ =1 vx=0
TO; 1) viy=1 (2)
52 | g(x)=a" v’ substitution
9=a’
a=3 a>0 va=3 )
53 | -1} _3 Ly
. y_ or y—3 \/\/yz — (2)
3 3
5.4 |30 <3lnr 3!
I<x<3 Vl<x
vx<3 (2)
OR
ALy
X
0 1 g
v1i<x
l<x<3 ‘/X<3
(2)
[8]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief
Paper Compiled by SA Student, Copyright of Original Authors 2024 ©




Downloaded From:

Mathematics P1/Wiskunde V1 8 DBE/2018
SCE/SSE - Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 3
3.1 r=0,94; a=100 v'r=094
T,=ar’
=100(0,94)°
=88,36 km v answer (2)

3.2 S :a!r”—l?

n

r-1
750 — 100(0794n —1) v substitution into correct
094-1 formula
750(-0,06) _ 004" 1
100
n
0,94”:1—i or [A) L
20 50 20
n_
0,94" =0,55 v 0,94" =0,55
n= 10g0,55 v" use of logarithms
log0,94
=9,66
He will pass the halfway point on the 10" day v answer
Hy sal die halfpadmerk verbysteek op die 10% dag 4)
3.3 s a
®1-r v use of S formula
100
1500 < 1—r v’ substitution
1-r <20
1500
14 v
r>— or 93,33% answer
15 (3)
[]

Copyright reserved/Kopiereg voorbehou
Paper Compiled by SA Student, Copyright of Original Authors 2024 ©

Please turn over/Blaai om asseblief



Downloaded From:

Mathematics P1/Wiskunde V1 DBE/2018
SCE/SSE - Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 4
4.1 O<x<lor (0;1 v’V answer
(2)
4.2 ) 16
P=1084-g" v’ substitution
3
(i)p _16
3 9
2
4\ (aY ,[ﬁj
5 -5) ;
p=2 v’ answer
3)
4.3 f:y=log, x
3
ft:x=log,y v x=log,y
3 3
_(4) v vo(2)
Y= (Ej g (3)
(2)
4.4 y>0 or ye(0;m) v'v answer
(2)
45 16 v -2
) 16
9
(2)
[11]
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QUESTION/VRAAG 3

3.1 a+ar=2 va+ar=2
all+r)=2
1+r 1+r
OR/OF )
a5, 1
1-r 4 y a5, 1
4a-8(l-r)=1-r 1-r 4
4a-8+8r=1-r
4a=9-9r \/a:9—9r
_9-0r 4
a= 4 (2)
OR/OF OR/OF
_alr"-1
" or-1 2
a(r —1)
2 v 2 —
,_alr*-1) r—1
r-1
”_ a(r —1)r+1)
r-1
2=a(r+1)
2 v a:_2
a=—— 1+r
r+l 2)
OR/OF
OR/OF
ar’ 1
2 v = —
ar” 1 1-r 4
1-r 4
1-r 1-r
4r® 4r®
2)
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3.2 S, =T,+T,+>.T,
n=3
1
* 4
i — 2+1
1-r 4
a9 v a9
1-r 4 1-r 4
2 1 9
(1 }{1 J = 2 v’ substitution of a into the
+r -r correct formula
2 _9
1-r* 4
8=9-90r?
9I’2 :1 \/ 9r2 =1
3 3
3 3
- va==
a > 5
(6)
OR/OF OR/OF
S, =T, +T,+>.T,
n=3
1
Soo =2+— v S = 2-|-E
4 o 4
i =2+ =
1-r
a 9 vy a9
-r B Z 1-r 4
4a=9-9r
r=9—4a v r_9_4a
9 9

a+a(9_4aj:2
9

9a+9a—4a’ =18
2a’-9a+9=0
(a-3)2a-3)=0

v’ substitution of a into the
correct formula

2
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1-r 4

dar® =1-r

4a(2—_a)2=1_ﬁ
a a

16—-16a+4a” =2a+2

2a°-9a+9=0

(2a-3)a-3)=0

a#3

OR/OF
vro2-a
a
2
ya 1
1-r 4

v’ substitution of a

\/S =24+=

0

v a9
1-r 4

v’ substitution of a

v or’=1
3
2

(6)

(6)

(6)

[8]
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QUESTION/VRAAG 4
4.1 f(x)=—ax’ +bx+6
f/(x)=—2ax+b Ve 2ax + b
—2ax+b=3
atx=-1 Vv 2mib 3
2a+b=3 ] arbh=
7
f(-1)=—=
(0)=1 7
“abro-] ‘-abre=
—-2a-2b+12=7
2a+2b=5 2] v'solve simultaneously
- 5
b=2
2a+2=3
1
a=—
2
OR/OF
f/(x)=—2ax+b
3=2a+b
b=3-2a
v—2ax+b
. vv'2a+b=3
5= a(-1) +(3-2a)-1)+6
7 v
a+3=— 7 )
2 —=-a(-1) +(3-2a)-1)+6
2
1
a=—
2 v’'solve simultaneously
b=2
()
4.2
f(x):—%x2 +2X+6
X —intercepts: 1
1 vV —Z=x*+2x+6=0
- X?+2x+6=0 2
-X* +4x+12=0
x> —4x-12=0 v (-2;0)
(x-6)x+2)=0 v (6:0)
(-2;0) (6;0) 3)
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43 f(x)——%x2+2x+6

y= —%(2)2 +2(2)+6

=-2+4+6
=8
TP(2;8)

OR/OF

OR/OF

v -=(x-2)+8

©)

4.4
4.6

w X

4.4:
f:
v'shape
v'x- intercepts
v'y- intercept
v(2;8)
(4)

4.6:
0:

v’ X- intercept
v y- intercept

45 | 0<x<4 or (0;4)

(2)
V4

vv0o<x<4 (3)

47 | x<-20r —-1<x<6
OR/OF
(- ;-=2] or [-1;6]

v o x<-2
Vv _1<x<6

3)
[23]

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©



Downloaded From:

Mathematics/P1/Wiskunde/V1 5 DBE/2017
SCE/SSE — Marking guidelines/Nasienriglyne
2.2.2
S = %[z;“ (n-1)d]
30 500 = " [2(100) + (n —1)L50)] v/substitute 30 500,
2 a andd into sum
61000 = n(150n +50) formula for AS
61 000 =150n° +50n
3n°+n-1220=0 v simplification
(3n+61)(n—20)=0 ¥ factors or
quad formula
61
n:—?ornzzo v n=20
N/A
x =100+ (20-1)(150) v substitution T, of
=R 2950 AS
v 2950
(6)
[15]
QUESTION/VRAAG 3
3.1 First differences: 17; 15 v'17; 15
Second difference: -2
T =an’+bn+c
a4 second difference :—_2 _ vvalue of a
2 2
3a+b=17
3(-1)+b=17
b=20
v’ value of b
a+b+c=0
-1+20+c=0
c=-19 v'value of ¢
T, =-n*+20n-19
OR/OF
First differences: 17; 15 v17: 15
T =T, +(n-1)d, + "=D=2)
2 v'value of a
n—-1)n-2
=(0)+(n-1a7) +#(— 2) v value of b
a— —_ —_— 2 —
=17n-17-n“+3n-2 vvalue of ¢
=-n?+20n-19
4)
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3.2 56 = —n? +20n —19 v T =56
n>-20n+75=0
(n-15fn-5)=0 v'factors
n=5or n=15 v'both answers
3)
33 10 15
2T-2T
n=5 n=11
=T+ T +T +Tg+Tg+ T =T, =T, =T =Ty — Ty
= (T5 _T15)+ (Te _T14)+ et (Tg _T13)+T10
=T, v'v symmetry of
terms
because by symmetry T, =T, ; To =T, «ooeeene.
T,, = —(10)° +20(10)-19 ,
_g1 T
B v 81
4
OR/OF “)
T5 TlO T15
0; 17, 32; 45; 56; 65; 72; 77; 80; 81; 80; 77, 72; 65; 56 v writing out the
symmetry of
Hence, terms
10 15
T->T
=(56+65+72+77+80+81)—(80+77+72+65+56) 56 +65+72+77+80+81
=81 v
80+77+72+65+56
v 81
(4)
[11]
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QUESTION/VRAAG 4
411 A (4;3) v(4;3)
)
6
4.2 y=—+ 3 v x=0
-4
3
=— 3
2 v y=—
3 2
B(o ;_j @
2
4.3 6
0=—+3 _
X—4 vy=0
3= 6
X—4
~3(x-4)=6
-3x+12=6
X=2 vX=2 5
C2:0) (2)
4.4
0- 3 0_§
Average gradient = 2 v_—2
2-0 2-0
__3 vy_3
4 4
(2)
45| y=—x+7 v m=-1
vVy=-x+7
OR/OF OR/OF
m=-1 v m=-1
S y—3=—(x-4)
y=—x+7 Vy=—Xx+7
(2)
[9]
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311 |24 v 24 ()
3.1.2
6 6 9 15
0 3 6
3 3
Vo 3
20 =3 3a+b=0 a+b+c=6 a_E
Cl:é b:—g C=9 ‘/b:_g
2
/ o
Tn:—n2—2n+9 ‘ 93 9
2 \/’Tnz—}’l2 ——n+9
2 2
OR/OF “)
_ B (n—1)(n-2)d, v/ formula
T,=T,+(n-Dd, + v substitution
=6+ (n—1)(0)+ (”_1)(’; ~26)
v simplifying

1 2

:6+§n2—2n+3
2 2

2_
:6+n 3n+2[§j

3,09
—En —En+9 (4)
313 |3, 9
P _§n+9:3249 v’ equating general
30" —9n+18 = 6498 term to 3249
3n° —9n—-6480=0
1 —3n-2160 =0 v’ standard form
(”+45)(”_48)=0 v factors
n#-45 or n=48 v n#-45 or n=48
“)
32 —1;2sin3x ;5;.......
2sin3x+1=5-2sin3x v/ 2sin3x+1=5-2sin3x
4s%n3x:4 v sin3x=1
sm3x =1 L, 3x=90°
3x =90 L x=30°
x=30° 4)
[13]
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41| U(1;0) Y (1;0)
@)
4.2 x=1 vx=1
y=1 vVy=1 2)
4.3 2
—+1=0
x—1 v y=0
2=-x+1
x=-1 vV x=-1
T(~1;0) ®)
44 1 f(x)=log,x
h: x=log,y v’ change x and y
y:SX \/ y:5x (2)
4.5 y=0 v’ answer
€))
4.6 V(\/EH;\/EH) vv2+1
V(2,41;2,41) vv2+1
4
OR /OF @
2
x=——+I1 \/x:L+1
x-1 x-1
X' —x=2+x-1
x> =2x-1=0
x=ZiV4_4(1)(_1) v'subs into correct
2 formula
2448
2
24242
= vx=+2+1
y vy=v2+1
=1+2 y=vet @
V(i+v2 ;1442)
OR / OF
2
x—1=—" Vool 2
x-1 x—1
(x-1) =2 v (x-1f =2
lei\/z \/x=\/5+1
V(1+\/§;1+\/§) v y=+2+1
“4)
4.7 T'(3;2) v x=3
viy=2 2)
[14]
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QUESTION/VRAAG 3

DBE/November 2016

311 (-1 ; x ; 3 ; x+8;..
-1 X +8
\/ \/ \/ v x+1;3-x and x+5
X+1 X+
){ EJ{ v calculating second
differences
O+ 2=2x+2 vV —2X+2=2X+2
4x=0 VX =0 (4)
x=0
3.1.2 | First differences/Eerste verskille: 1;3;5; ......
n
s, =220+ (n-1)2)] o
= n2
250 <n’ V'S, > 250
250
..n>158 v n>158
The sum of the 16 first differences will be greater than 250.
Therefore the 17" term of the quadratic number pattern is the
first satisfying this condition./Die som van 16 eerste verskille vn=17
sal groter as 250 wees. Gevolglik sal die 17% term van die (4)
kwadratiese getalpatroon die eerste wees wat aan die
voorwaarde voldoen.
3.2.1 21+21(0,85)+21(0,85) +.........
T, =ar"? v'n=10; r—085or%
T, = (21)0,85)° v substitution into correct
=4,86 cm formula
v answer
(©)
3.2.2 s, - a(::::_rn)
—r
15 v'n=15
2111 (0,85)
” 1-0,85
=127,77 v 127,77
Area of the page = 30 x 21 = 630
Percentage of paper covered in grey ink: v 630
_127.77 oo
v 20,28
= 0
20,28% )
[15]
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QUESTION/VRAAG 4

4.1 y=0 vy=0
1)
4.2 RO ;1) v answer
1)
4.3 y=a’
A2
9=a v substitution
a=3 va=3
)
4.4 DP=2-b
y=3
1 _
= =3
81 v L_gb
34 =3 81
- v’ 3™ oruse of logs
b=-4 v b=-4
DP=2-(-4)
— 6 units v' DP =6 units
4)
4.5 h(x+2)+k=0
h(x+2) =—k
1
0<—k<— ~/~/—k<i ork>—i
81 81
1 1
-—<k<0 v - —
81 <k<0
3)
[11]
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DBE/2016

3.1
B \/ i \/ ’ \/ *
3\/ 7\/ H
4 4 v'2" difference = 4
2a=4
a=2 va=2
3a+b=3
at+b+c=-1
c=0
2 v'T, =2n*-3n
T,=2n"-3n @
OR/OF
T, =T,+(n-1)d, erd2 v formula
_ _ v nd q: —
=(-D)+(n-1)@B)+ (n 1);” 2)(4) 2™ difference = 4
el
——1+3n-3+2n—6n+4 simplifying
=2n*-3n vT =2n’-3n (4)
3.2 T =2n?-3n
T,e = 2(48)* —3(48) v’ substitution
= 4464 v’ answer
(2)
3.3 3+7+11.......
S, :g[2a+(n ~1)d]
n va=3
=" [o3)+ (n-1p] vacd
=6+ 4an-4] v substitution into
2 correct formula
=2n%+n 3)
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3.4 Se; =9591and T, =-1
(of the original sequence/van die oorspronklike ry)

9591 + (~1) = 9590 v/(9591)+(-1)
Se + T, =9590
The 70™ term of the original sequence will have a value of 9590 V70

OR/OF (2)
2n% —3n = 9590
2n?-3n-9590=0

v'2n? -3n-9590=0
(n-70)2n+137)=0

n=70 " )
T,, = 9590 2)
[11]
QUESTION/VRAAG 4
K g:y=2x+6
EQ;6)
C(-1;4)
f
A(=3;0) B(1;0) x
O L4
411(0;3) v (0;3) (1)
4.2 b 8 ) B NP
X:_Z or -2x-2=0 2(1)
2(-1) B v’ simplification
=-1
N2 o _dac-b’ v in the context of a turning
y=—(-1)"-2(-1)+3 or y = ia point
_1)3)— (= 2) —(-)*-2(-1)+3
—4 _4(-1)8)-(-2) !
4(-1) 4(-1)3)-(-2)
4(-1)
C(-1;4) (3)
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43| B(;0) By symmetry/Deur simmetriec A(-3;0) v A(-3;0)
OR/OF 1)
x> +2x-3=0
(x+3)x-1)=0
Xx=-3 or x=1
A(-3;0) v A(-3;0)
1)
4.4 | Equation of g:
4-0
m=
-1+3
y=2X+( OR/OF  y-0=2(x+3) v'subs of A(=3:0) or
0=2(3)+q or 4=2(-1)+q y=2X+6 C (-14)
q=6 or y-4=2(x+1)
vVy=2x+6
y=2X+6 ymexs
E(0 ;6) v'E(0;6)
C(-1:4) o
- - v'substitution into distance
CE=+(0+1) +(6-4) formula
_ /5 units/2,24 units v answer ©
4.5 f'(x)=-2x-2. Butm ., =2 v —-2x-2
—92x—-2=2 v _2x-2=2
X=-2
f(-2)=3 vy=3
y=2x+k
3=2(-2)+k
k=7 v'answer (5)
OR/OF
—x*—2x+3=2x+k vV —x?-2x+3=2x+k
—x*—4x+3-k=0
) v'standard form
X“+4x-3+k=0
Forequal roots: A=b*—4ac=0 vb*-4ac=0
(-4) - 4(-1)(3-k) =0 (4) -41)(k-3) =0 Y substitution
16+12-4k=0 or 16-4k+12=0 v answer
k=7 k=7 (5)
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46| O y=2X+6
gl x=2y+6 Y x=2y+6
2y =X—6
_ X—6
y=XT ory=§—3 VY=t o=yl
3]
47| g(x)zg7(x)
— X—6
2x+62XT6 /2x+62—2
AX+12> X—6 V4x+12>x-6
3x>-18 vV X>-6
X>—6 3)
[21]
QUESTION/VRAAG 5
51 | r=2 vr=2 1)
52 | 9(x)=2"+2
9(0)=2°+2=3 Y 9(0)=2"+2
B(0;3) v y=3
3 v'substitute B(0 ; 3)and q =2
3= +2
0-p vp=-3
p=-3 (4)
53 |atA: x=-3 v at A:x=-3(p-value)
y:2‘3+2:2l v’ substitute x =-3 into
8 exponential eqution
A(—B; 2% or A(—3 ; Ej or A(-3;2,125)
8 8 v’ y-value
©)
54 | -3<x<0 OR/OF  (-3;0] v -3<X
v'x<0 (2)
5.5 F(X) =42
X+3
3
S2)=———3+2 /substituti:;)n of x-2
3 vh(x)=——+2
h(X):m-FZ ( ) X+1
(2)
[12]
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QUESTION/VRAAG 3

DBE/Feb.—Mar./Feb.—-Mrt. 2016

3.1 L_ 10
100
7

"10

T, =ar™

7 n-1
11,76 = 100(—]
10

_1_”1_1L76
10 100

n-1=log, (%J

v'value of r

v'substitution in
formula for T,

=~ 100 v'use of logarithms
n-1=6
n=7. ) v answer
During the 7" year/In die 7% jaar (4)
OR/OF
70
r=—
100
_ ! v'value of r
10
T, =ar"
1176 = 100(0’7)”*1 v/substitution in
1176 formula for T,
07" ="~
100
=0,1176
(n—1)log0,7 = 10g0,1176 v'use of logarithms
_,_ log01176
log0,7
n-1=6
n="7 v'answer
During the 7" year/In die 7 jaar (4)
3.2 h(n)=130+ (100 + 70 + 49 +...to n terms) v'130
N v
:130+1001_(O’7) 100+ 70+ 49 +...to n terms
1-0,7
10011-(0,7)"
=130+ 07) v answer

3)
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3.3 Eventual gglc?ht of the tree/Uiteindelike hoogte van die boom vv130 + 100
=130+ 1-07
1-0,7
v'answer
=463,33mm OR @ mm (3)
[10]
QUESTION/VRAAG 4
4.1 (0;2) v answer
1)
4.2
Y
v'shape
v (0;2)
v'asymptote
X:
3)
43 | f(-2)=5 v f(-2)=5
_o1,q.3 vi1)=2
fR=2"+1=> 0)=7
Average gradient = ) (f(z_) 2)
35
_2
3
7 v’ answer
T 6 3)
4.4 Since the asymptote of f is y=1,
the asymptote of h(x)=3f (x) will be y =3.
Omdat die asimptootvanf y=11s, Y answer (1)
sal die asimptoot van h(x)=3f(x) y =3 wees. (8]
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QUESTION/VRAAG 3
3.1 d=8 v  d value
T, =a+(k-1)d
=3+ (k-1)8)
=-3+8k-8
=8k —11 v'answer
_ (2)
3.2 n nt nt for general term
(8k —11) OR/OF Bk +1)-11)= vlower and upper
“ e e values in sigma
notation
(2)
v
3.3 s, :g[Za N (n —1)d] formula
N v'substitution
=2 [2=3)+ (n-2)®)]
n
=—|-6+8n-8
[ 6+8n-g]
:2[8n—14] \/g[Sn—14]
=n(4n-7) ©)
=4n? —7n
OR/OF
S, :2[2a+(n—1)d] vformula
n v'substitution
=2 [2-3)+ (-]
n
=2[—6+8n—8] v S l8n—14]
N . | 3)
=—|8n-14
5 n
=4n*-7n
OR/OF
S, :g[aﬂ] v'formula
v'substitution
= g[—3+8n -11]
n
v — _
- E[Sn ~14] 2 [Bn —14]
2 )
=4n° -7n
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OR/OF
S,=-3+5=2
S1 S Ss Sq =2+13=1
-3 2 15 36 | S 2F13=15
\ / \ / \ / 34 =15+21
5 13 21 v'calculates Sq, S»,
\ / \ / S;3 and Sa,
8 8
S,=an’+bn+c
8
a=—
2
a=4 va=4
S,=4+b+c=-3 b+Cc=—7 .. @
S,=16+2b+c=2 2b+c=-14...... (2)
b R (2) — (1) Jsolves
c=0 simultaneously for
b and c.
Hence S =4n?>-7n
" 3)
341 | Qs =-6-3+5+13+21+29 v'v answer
(2)
342 | Que=-6+S,, »
— 2 A
=—6+4(128)" —7(128) 6+ 4(128) - 7(128)
= 64634 vanswer
3)
OR/OF
Q1 Q2 Qs Qs
0 . > . 4 . ?
-3 \ / > \ / 13 \
8 8 8
Q, =an*+bn+c
a=4 va=4
Q,=4+b+c=-6 b+c=-10 ....ccco..e. @
Q,=16+2b+c=-9 2b+c=-25.ii... (2
b=-15.cccccnn.. 2)-@
c=5

Hence Q, = 4n* —15n+5
Qu, = 4(129)* —15(129)+ 5
= 64 634

v Q, =4n?-15n+5

v'answer

(3)
[12]
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QUESTION/VRAAG 4
Given: f(x)=2*"-8
41 |y=-8 vy=-8
1)
4.2
Py N y
8__
6__
A f v'x-intercept
v'y-intercept
i v'shape
X v’asymptote
— 5 ] ’ (only if the graph
does not cut the
24
asymptote)
41
-6
4,/“ y= -8
4)
43 | g(x)=2""-8 v'answer
1)
OR/OF
e v'answer
g(x)z[—j -8 (1
2 [6]
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QUESTION 3
3.1 vr=09
"o 40,5 ~09 r
45 v' substitution int
B 12-1 substitution into
T, =4509) correct formula/substitusie in
=14,12147682... korrekte formule
=1412 v answer/antwoord
3)
3.2 r=09
~1<09<1 v'answer/antwoord
1)
3.3 45
Se = 1-09 v substitution/substitusie
S =450 V450
(2)
34 S -8 1 _ n
- =S < n /450_451 5)05,39)
S, -S, _ 450 29L=(09) s
1-0,9
s, -, =450 450(L— (0,9)')
450(0,9)" <1
no 1 v(09Y :i
(09) < 250 09) 450

n l
log(0,9)" < log———
09(08)" <log =

1
10g(0.9) < log——
n.log(09) <log =

|Og i
450

log(0,9)
n>57,98...

n>

Smallest value/Kleinste waarde: n = 58

v introducing/gebruik logs

v'making n the subject/maak n
die onderwerp

vn=58 (5)
[11]
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QUESTION/VRAAG 4
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41 | x=-2 X=-2
_ 1 vy=-1 (2
4.2.1 6
0)=—-—-1
90) 0+2
y-intercept/afsnit (O : 2) v’ answer/antwoord (1)
4.2.2 0= 6 1 v equating to/stel gelyk aan 0
)
1-_8
X+2
X+2=6
x=4 v’ answer/antwoord
X-intercept/afsnit (4 ; 0) (2)
4.3
v’ asymptotes/asimptote
v intercepts/afsnitte
v’ shape/vorm
©)
44 | y+1=—(x+2) vm=-1
y=-—Xx-3 v'substitution of
(-2;-1)
v'answer
OR/OF (3)

Using general formula/Gebruik algemene formule:

y=—(X+p)+q v'formula/formule
v'substitution of p and ¢
y=-(x+2)-1 values/substitusie van p- en
y=-x-3 g-waardes
v’answer/antwoord (3)
45 | x>-2 v'v answer (2)

[13]
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QUESTION/VRAAG 3

7

DBE/November 2014

311 |-1 ; -7 ; =11 ; p ;..
AV V4 NV
-6 -4 p+1l

AVARRV4

2 2
p+11—(-4)=
p+15=2

p=-13

vp+15=2
vp=-13 (2)

v'first differences/

-6 -4 p+1l :
VAV eerste verskille
2 2
p+1l=-2
=-13 vp=-13 (2)
312 | 2a=2
a=1 va=1
3a+b=-6
3)+b=-6 S,
b—_9 b=-9
a+b+c=-1
1-94c=-1 Vo7
c=7
T, =n*>-9n+7 v answer/antwoord
(4)
OR/OF

T =T, +(n-1)d, + (n~1)n —2)d,

" 2
1))+ _1)(2_ 2)2)
2
= _1_6n+6+w
=n°-9n+7

v formula/formule

v'substitution of first and second
differences/substitusie van eerste
en tweede verskille

v'simplification/vereenvoudiging

v'answer/antwoord (4)
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OR/OF

-1 -7 ;=11 ; p ;..
V% AV A4

-8 -6 -4 pt1l
A4 AV V4
2 2 2
T,=7=c¢
2a=2 ..a=1
3a+bh=-6 ..b=-9
T, =n*-9n+7
OR/OF
1
a=—(2)=1
5@

=T =n"+bn+c
T,=-1.1+b+c=-1 .... @
T,=-7 2 d+2b+C=—T i (2)
(2)-(1): 3+b=-6

~b=-9
subin(1l):c=7
=T =n*-9n+7

v'c-value/c-waarde
v a-value/a-waarde
v'b-value/b-waarde

vanswer/antwoord

(4)
v a-value/a-waarde
v'b-value/b-waarde
v'c-value/c-waarde
v“answer/antwoord

(4)

Copyright reserved/Kopiereg voorbehou

Please turn over/Blaai om asseblief

Paper Compiled by SA Student, Copyright of Original Authors 2024 ©



Downloaded From:

Mathematics P1/Wiskunde V1 9

NSC/NSS — Memorandum

DBE/November 2014

3.1.3

The sequence of first differences is/Die reeks van eerste
verskille is:
-6;-4;-2;0;..

-6+(h-1)(2) =96

n=>52
-.two terms are/twee terme is:
T, =52° —9(52) + 7 = 2243

v— 6+ —1)(2) = 96
V52

T., =532 —9(53) + 7 = 2339 v'2243
v'2339 4)
OR/OF
The sequence of first differences is/Die reeks van eerste
verskille is:
-6;-4;-2;0;..
The formula for the sequence of first differences/Die formule
vir die reeks van eerste verskille is T, =2n—-8 vIn—8=096
1% difference/1%* verskil: 2n -8 =96
2n =104
n=>52 v'52
-.two terms are/twee terme is:
T, =52° —9(52) + 7 = 2243 v'2243
v
T, =53% —9(53)+ 7 = 2339 2339 (4)
OR/OF
Tn _Tn—l = 96 ‘/Tn _Tnfl = 96
(n2—9n+7)- [(n ~1) -9(n-1)+ 7]= 96
N -9n+7-n"+2n-1+9n-9-7=96
2n =106
n=53 v'53
T,, =52* —9(52) + 7 = 2243 v'2 243
T, =532-9(53)+7=2339 | v2339 (4)
OR/OF
Tn+1_Tn =96 ‘/Tn+l_Tn =96
[(n+1) —9(n+1)+7]-[n? ~9n +7]=96
N“+2n+1-9n-9+7-n*+9n-7=96
2n=104
n=52 v'52
Ty, =527 —9(52) +7=2243 | 9 243
T,, =53% —9(53) + 7 = 2339 V2339

(4)
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3.2.1 12-1
T :16(Ej va=16andr= *
12 4 4
1 1 v'subst. into correct
== or 47° or — or 2-18 formula/ subt in
4 2 korrekte formule
v’ answer/antwoord
3)
3.2.2 1\ v’ substitution into
16 1—(4) correct formula
S - /substitusie in
1 11 korrekte formule
4
=2133 v’ answer/antwoord
(2)
OR/OF
1 10
16 (j -1 v’ substitution into
s _ 4 correct formula
10— 1 1 /substitusie in
4 korrekte formule
=2133

v answer/antwoord

2)

33 (H%j(ﬁgj[l&}--(“%j
ozt

=50

OR/OF

2 3
foof1sL)-2.5-5
4 4 2

3 1
c Ty =—+(98-1)=
98 2 ( )2

100 _
2

50

E, 2 E ... Is an arithmetic sequence with a= gand d=
2 2 2 2

1

v" improper fractions/
onegte breuke

*[ivas)ole)
99 99

v'v" answer/antwoord

(4)
)
99

v’ giving the first
three terms / gee die
eerste drie terme

v v'answer
/antwoord

(4)
[19]
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QUESTION/VRAAG 4

DBE/November 2014

4.1 p= v'p value /waarde
q= v'q value /waarde
(2)
42 0 2 vo=—2_11
x+1 x+1
-x=1=2 L, 3
X=-
X=-3
(2)
OR/OF
v
Reflect (0 ; 3) across y = — X to get T(~3 : 0) ; _refl;ct across/reflekteer om
x=-3 A
Reflekteer (0;3)omy=-10om T(-3;0) tekry
)
4.3 Shifting g five units to the left shifts (— 1 ; 0) five units
to the left.
X=-6 v" answer/antwoord (1)
4.4 2 1o v" equating both graphs/stel
X +1 =X grafieke gelyk
2+X+1=x*+X
X2 — 3 / X2 = 3
J = =
- X=4+/3 sinceatS, x >0 X \/§andy J§
y=43=173...
2
082=X2+y2=3+3=6 ‘/OS —6
-.0S= \/EZ 2,45 units/eenhede v" answer/antwoord (5)

OR/OF
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Translate g one unit down and one unit to the
right/Transleer g een eenheid af en een eenheid na
regs

The new equation/Die nuwe vergelyking : p(x) = 2 v p(x) = 2
X X

Therefore the image of S is S’ (\/5; \/E)/

“ /
Daarom is die beeld van S nou S’ (\/5; \/5) v'¥'coord. offkodrd. van $
Now translate p back to g/Transleer p terug na g:

s(v2 -12 +1)
0Ss? =(\/§—1)Z +(\/§+1)Z =2-2J2+1+2+22 +1

v'coord. of/kodrd. van S

4.5 k < 3 will give roots with opposite signs/ vk<3 (1)
k < 3 sal wortels met teenoorgestelde tekens gee
[11]
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QUESTION/VRAAG 3

3.1.1 w-3; 2w—-4; 23—-w
(2w-4)-(w-3)=(23-w)-(2w-4) L w-4)-(w-3)
W—1=27-3w = (23-w)-(2w-4)
Aw = 28 Yw=7 2
w=7
3.1.2 Sequenceis: 4 ; 10 ; 16
First difference / Eerste verskil = 6 v’ answer
1)
OR
d=w-1
=6 v’ answer
1)
3.2 Ty, =3+(4 + 10+ 16 + ... to 49 terms) v T, =3+sum of 49
49 linear terms
T, =3+ 2 [2(4)+ (49-1)6)] az4
_ v’ n=49
=3+7252 v 7252(sum of 49
=7255 terms)
v’ answer
5
OR (5)
2a=06
a=3 va=3
3a+b=4 vb=-5
33)+b=4
b=-5
a+b+c=3 vc=5
3-5+c=3 o
5 v/ substitution 50
S v’ answer
T,=3n"-5n+5
T,, = 3(50)* —5(50)+5 )
=7255 [8]
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=)

via= g
l 1
a=pl-|—
p|: (2) :l v r= 1
2
_p
2
1
r=—
2
P
10 =L1
_- v’ substitute in correct
2 formula
5P
2
p=10 v’ answer
(4)
OR
(—J —>0a n—oow
S, =p
p=10
42 | _1 vt
2 2
2 _10
1—1— v’ substitution
. _é v a=5
T _ar :E v’ answer
2 2
OR
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S, =10-10.2"
a=T
1 Sl —
:Sl va=5
=10-10.2"
=10—E
2
= vV T,=5,-T,
T,=5,-T, v answer
=10-10.2%2-5 (4)
_10-20_5
4
_3
2
OR
Tzzsz_sl ‘/Tzzsz_sl
1) 1 v’ substitution
=pol1=l=1 |- _=
P (2) p( 2
_P v P
4 4
_10
4
:E v’ answer
2 4)
[8]
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QUESTION/VRAAG 3
311 | T, =4n-7 v'an
v -7
OR (2)
v -3
T =-3+(n-1)4
)
312 | T,=9 v any TWO
T, =13 consecutive answers
correct
Tg =17 v' last TWO answers
T, =21 correct
)
313 1]0;1;2;0;1;2;0 2 marks for all 7 correct
OR
1 mark for only first / last
3 correct
OR
0 marks if less than 3
correct
)
3.14 Multiples of 3in the patternare: -3;9; 21
T,=-3+12(n-1) T =a+(n-1)d
T,=12n-15 393=-3+(n-1)(12) v 12n-15
393=12n-15 or 393=12n-15 v 393=12n-15
12n =408 12n =408
n=34 n=234 v'n=34
n n
S, =—[a+L] S, =—[2a+(n-1)d]
2 2 v subsa=-3andd =12
S, = %[_3+ 393] or S,, = 3_24 [2(=3) +33(12)] into correct formula
S,, =6630 S,, =6630
v S,, =6630
NOTE:
e |f the candidate does not show the working to get to (%)
n = 34: no penalty
e If a candidate sums the whole sequence: 0/5 marks
e Answer only: max 1/5 marks
321 | % 5 2 2 %
AN . VRN , PN ’ VRN . S
AN 5 VRN 5 v AN 5 /
v'v answer
T. =35 (2)
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OR
v'v answer
The sequence is 1, 5, 12, 22, 35. Therefore Ts =35 )
OR
v'v answer
Ts=22+13=35 0
3.2.2 49 va=4
T =T, + 7[2(4)+ 48(3)] NOTE: >
=1+3724 e Answer only: max 1 mark vn=49
_ 3795 e If the candidate calculates v substitution into correct
- the general formula in formula
OR 3.2.1, they can be awarded | | ¥ answer o
24 =3 5/5 marks in 3.2.2
a= E v a= g
2 2
3[%) +b=4
1
Vb=_=
b = —1 2
2
(B3
2 2
c=0 vec=0
T, = S
2
3eqy2 1 v subs n = 50
T =§(50) —5(50) v’ answer
=3725 ®)
OR
T, =1
Tz 1=
T,-T,=7 v’ expansion
T,-T,=10
Tso _T49 =7?
Add both sides

Ty =1+4+7+10+... to 50 terms

vV T, =1+4+7+10+...
to 50 terms

= @(2 +49(3)) v subs into correct
2 formula
=3725 v answer
®)
[18]
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41 |(0;3) v answer in coordinate
e If there is evidence that the candidate has form
OR indicated that x =0 and y = 3: 1 mark @
e |f candidate just states y = 3: 1 mark
x=0 and y=3 v’ both values correct
1)
42 | 0=-2x*-5x+3 vy=0
0=2x*+5x-3
0=(2x-1)(x+3) v'factors
1
X= > or -3 v'x-values
3)
43 | f(x)=-2x"-5x+3 1.4
b ¥a S :
=" f'(x)=0 2 \/x=—(_—) or
-25 2(-2)
(_5) or —-4x-5=0 or =—=
" 2(-2) 5 1 5 13
=—— or -1- 4 2
4 4
- ()
, v'x-coordinate
_ _z[_ﬁj _5(_§]+3
4 4
_5 or 61
8
or
& . (5 49 _
Hence the turning point of f is | —=; — | or (~1,25;6,13) _
4 8 v’ y-coordinate
OR
f(x)=—-2x? —5x+3 3)
=2 x* +5—2X—§j ,
’ v —2(x+§j +£
5 25 24 4 8
=2/ X+—| +—+—
4 8 8
2
=-2 x+§j +£
4 8 v'x-coordinate
v y-coordinat
Hence the turning point of f is [—E ; ﬂ) y-eoordinate
4 8 3)
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4.4
(59) [
v'shape
v'intercepts with the axes
0:3)
v/ turning point
(=3:0) (0,5;0) X
3)
[10]
QUESTION/VRAAG 5
Given: g(x)=k* and y=g~(x)
Ty (2: 36)
g
1 g’
/ X
511 k2 =36 v'k?=36
k=6 v'answer
(2)
5.1.2 g: y = 6"
g Ny NOTE: vVx=6"
: Answer only : 2/2 marks log x
y =log, x vy=log,x or y=—"
o |Og X |Og 6
log 6 (2)
513 0<x<1 v 0<X
OR v x<1
(0;1] @)
514 | x>3 v/ answer
OR 1)
(3; o)
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QUESTION 3
3.1 Jacob calculated that the sequence is geometric or v'Jacob (geometric/exponential)
exponential. v VUsi (quadratic)
Vusi calculated that the sequence is quadratic. (@)
OR
Jacob has multiplied each term by 3 to get the next term. v" Jacob (muttiplied each term by 3)
Vusi sees it as a sequence with a constant second difference. | v" VUSi (constant second difference)
(2)
OR
Jacob calculated that the sequence is geometric or v’Jacob (geometric/exponential)
exponential.
Vusi calculated that the sequence can be seen as a v" VUSi (exponential and cubic
combination of exponential and cubic sequences. combined) @
321 T, =3" v'answer
)
OR
T =33""
" v'answer
1)
3.2.2
3 9 27 57
6 \ / 18 \ / 30
12 12
2a=12 3a+b=6 a+b+c=3 v a=6
a==6 18+b=6 6-12+c=3 v method
b=-12 c=9 vb=-12
, vec=9
T,=6n"-12n+9 ()
OR
2a=12
a==6 6
a=
T,=an’ +bn+9
3=6(1) +b()+9 ¥ method
b=-12
T, =6n*-12n+9 vbhb=-12
4)
OR
Copyright reserved Please turn over
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2a=12
a==6

T =6n°+bn+c
T, =3=6() +b(1)+c
T,=9=6(2) +b(2)+c

T, =6n"-12n+9

OR

T, =3"+k(n-1)n-2)n-3)
57 =3+ k(3)(2)()

i.e.
i.e.

3=6+b+c
9=24+2b+cC

6=18+Db
b=-12
c=9

va=6
v method

vb=-12
vc=9

(4)

v v
T, =3"+k(n-1)n-2)n-3)

6k = -24
k =—4 v" substitution
v' answer
T,=3"-4(n-1)n-2)n-3) @)
[7]
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QUESTION 4
41 | R OR (~o;o) v'answer
1)
4.2 y=0 v y=0
1)
4.3 1 y 1 y
== v x=|=
X [3} ” (3j
y =log, X v'y=log, x
3 3
OR (2)
(1Y 1)’
X‘(sj 4 X:(Ej
x=3"
—y=1log, x
i )
4.4 v v shape
viintercept at (1 ; 0)
v'any other correct point
©)
4.5 X=-2 Vv X=-2
(2)
46 | LHs=[f(0F ~[f (-0f
2 2
< (1” [(1” T T
== | =||= S ]|t
@] BIREN
— 3—2X _32X
RHS = f(2x) — f(-2x) v 3o g
- (ljzx —(lj_zx 2X —2X
) & 4
— 3—2X _32X 3 3
- LHS =RHS
[FOOF =[F(=xF = f (29 - T (=29 @)
[12]
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OR
S,, =-110 V'S, =-110
n 12 13 14 15 16 17 18 19 20
T, -34 | -38 |-42 |-46 |-50 |54 |-58 |-62 | -66 v sequence expanded
S, 144 | -182 | —224 | -270 | -320 | -374 | —432 | —494 | -560 v'v' series calculated
n=20 v'v answer
(6)
[10]
QUESTION 3
3.1.1 —ar™! ]
T, =ar Note: The final answer can also be va=27andr= %
n-1 n-4
= 27[%) written as 34_" or (1) v substitute into
3 correct formula
(2)
3.1.2 _ v’ answer
Ler<tor <t Note: If candidate concludes (1)
series is not convergent,
OR award 0 marks. v answer
The common ratio (r) is % which is between -1 and 1. (1)
OR v’ answer
-1<=<1 @)
3.1.3 S, =— Note: Ifr>1 or r<-1
1-r is substituted then 0/2 marks.
27
=71 v’ substitution
3 v’ answer
= % or 40,5 or 41 (2)
Copyright reserved Please turn over
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3.2 Let V be the volume of the first tank. v \Y
vV V.V P
oag Note: If candidate lets the volume of
the first tank be a specific value
vV 1) (instead of a variable) and his/her
{1_(1 } argument follows correctly, award
S, = 2 2 4/4 marks v substitute into
1— 1 X . correct formula
2 Note: If candidate answers “Yes
504987 only with no justification: 1/4 marks
= Vv
524288
=0,9999980927 V
v’ answer
<V
Yes, the water will fill the first tank without spilling over. v conclusion
(4)
OR
Let V be the volume of the first tank.
V.YV vy
24’8 2
19
v 1— [1j v/ substitute into
2 2 correct formula
S19 = 1
1-=
2
19
=V{1—( 1 j } v observes that
2 1\
=V
Yes, the water will fill the first tank without spilling over. v conclusion
4
OR (4)
Let V be the volume of the first tank. v
VvV .
248 2
EA v’ substitute into
g =_2 correct formula
* 1
1-=
2
=V
Since the first tank will hold the water from infinitely many tanks
without spilling over, certainly: v'¥ correct
argument
Yes, the first tank will hold the water from the other 19 tanks without
spilling over. (4)
Copyright reserved Please turn over
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OR
If the tanks are emptied one by one, starting from the second, each v Yes (explicit or
tank will fill only half the remaining space, so the first tank can understood from the
hold all the water from the other 19 tanks. argument.)
v'v'v" argument
(4)
331 | T =-2(n-5)*+18
Term 1= 14 .
Term2=0 v 0
Term 3 =10 10
3)
332 |Term5 OR n=5 OR T, v answer
1)
3.3.3 Second difference = 2a v’ subs — 2 into 2a
Second difference = 2(- 2) v’ answer
Second difference = -4 (2)
OR
-14 — - 0 ~ - 10
14 — - 10 v’ first differences
-4 v'second difference
Second difference = -4 (2)
3.3.4 —-2(n-5)? +18 < -110 v T <-110
Note: Answer only award
-2(n-5)*+128<0 2/6 marks
—2n? +20n-50+128<0 v'standard form
-2n*+20n+78<0 v'factors
n*-10n-39>0
(n-13)(n+3)>0
v criti
+ 0 - 0 =+ \ / critical values
3 13 -3 \\/13
n<-3 or n>13 v inequalities
v'n>13
n>14; neN ORn>13; neN (accept: n>14)
(6)
OR
Copyright reserved Please turn over
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~2(n-5)* +18 <110 VT, <-110
—2(n—5)? +128< 0
(1-5)° 6450 v (N=5)2—64>0
[(n-5)-8](n-5)+8]>0 vfactors

(n-13)(n+3)>0

\ / v’ critical values
+ 0 - 0 + v’ inequalities
3 13 -3 \\/13 vn>13
(accept: n>14)

n<-3 or n>13 (6)
n>14: neN OR n>13: neN

OR
—2(n—5)2+18 <110 v T, <-110
—2(n-5)?<-128 v'2(n-5)*>128
2 v 8and -8
(n-5) > 64 N5 8
n-5<-8 or n-5>8 v n-5<-8
n<-3or n>13 v 'n>13
(accept: n>14)
n>14 ; neN ORn>13; neN (6)
OR
T,=-2(n-5) +18 v T, <-110

T, =-2n% +20n - 32
—-2n>+20n-32<-110
—2n°+20n-78<0 v'standard form

n?-10n-39>0
v'factors
(n-13)(n+3)>0

v’ critical values
+ 0 - 0 + \ /
-3 13 -3 \\/13

n<-3 or n>13 v inequalities
v'n>13
n>14; neN ORn>13; neN (accept: n>14)
(6)
OR
-14;0;10;16;18;16;10;0;-14;-32;-54;-80;-110 v'v'v'v expansion
n>14 ; neN v'v' conclusion of
n>14
(accept n>13)
(6)
[21]
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QUESTION 4
411 y=32"-6
y=3-6 v answer
y=-3 (0;-3 (1)
4.1.2 —3 9% _
0=32"-6 Note: If a candidate interchanges vy=0
32" =6 question 4.1.1 and 4.1.2: 0/3 marks
2% =21 v’ x-value
x=1 Note: If a candidate says that 3.2* = 6" (2)

(i.e. wrong mathematics ) s/he will arrive
at correct answer BUT award max 1/2

413

y

@:0) 3 .
,; ; ; g ; * | Yiintercepts
2 / v’ asymptote
v shape
~1(0;-3)
3)
y=-6
414 | y>-6 OR (=6 ; ) v’ answer
1)
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4.2 y
\R f
S(—2 ; 0) T(6;0) X
0
421 y=-2x+d
0=(-2)(6) +d v'substitution
d-12 v’ answer
- 2)
OR
=y, =m(x-x)
y—0=-2(x-6) v/substitution
y=—2x+12 v_ answer
nd=12 (2)
OR
. —d
Since m=-2 and m =?
_,_—d
6
d=12 v'substitution
v' answer
(2)
422 y=a(x-6)(x+2) vy=a(x-6)(x+2)
—a(0— v subs R(0; 12
12=2(0-6)(0+2) Note: No marks for v a—value( )
=-1
a answer only.
y = —(x* —4x-12) vy =-x2+4x+12
=—Xx*+4x+12 (4)
OR
y =ax® +bx+12 v'y=ax® +bx+12
0O=a(-2f +b(-2)+12  ie. O=da-2b+12 v'subs S(-2;0) and
0=a(6) +b(6)+12 ie. 0=36a+6b+12 T(6:0)
0=24b-96 v’ b-value
b=4
0=4a-2(4)+12
a=-1
2
y=—Xx"+4x+12 vy =X+ Ax+12
(4)
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OR
y=a(x-2)*+q vy=a(x-2) +q
0=a(-2-2f+q or 0=a(6-2)+q ie. 0=16a+q v subs R(0 ; 12)
2 . and S(-2;0)
12=a(0-2) +q ie. 12=4a+q (or T(6:0))
12 =-12a
a=-1 v a-value
g=16
y=—(x-2)"+16
=—(x? —4x+4)+16 vy =—x*+4x+12
=X’ +4x+12 4)
OR vy=a(x-6)(x+2)
v
y=ale-n+2) !
= a(x2 —4x —12)
= —(x*-4x-12) v oy=—x+4x+12
= x> +4x+12 4)
4.2.3
&,
dx
—2x+4=0 v'x-value
X=2
y=—(2)*+4(2)+12
~16 v y-value
TP of f is(2; 16) )
OR
b
X=——
2a v’ x-value
p 4
T 204 v’ y-value
=2
2)
y=—(2)* +4(2)+12
=16
TP of f is(2; 16)
OR
f(x)=-(x-2)*+16 v x-value
(2)
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OR
v x-value
_—2+6
X=—5 v y-value
=2 2)
y=—(2)" +4(2) +12
=16
TP of f is(2; 16)
424 | k<16 OR (-x;16) v'v answer
(2)
4.2.5 | Maximum value of h(x) =3"®™? occurs at max value of f(x) "
Maximum value = 3122 4SubS 16 for f(x)
=81 v 3" or8l
3)
OR
Maximum value of h(x) = 3"®™? occurs at max value of f(x)
h(2) =3'@*% v'v subs 16 for f(x)
= 31612 v 3% or 8l
-3 or 8l (3)
OR
f(x)-12 = —x* + 4x
= x(4-x) v’V subs f(2) = 4
which has a maximum value of f(2)=4 v 3% or8l
~.Maximum value of h(x) is 3* or 81 (3)
[20]
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QUESTION 3
311 [ _ 1 vr=_t
2 2
T - 1 v’ answer
=173 2)
_ 1
2
3.1.2 n-1 n
T, = 4(— Ej T, = —8(— 1) 1\
2 2 4-3)
1 1\ 1 1Y
— =4 -= — —-_8 -= v f .
64 ( 2) 64 ( 2) substitution
n-1 n
L:(_ij or L (.1
256\ 2 256 2 s, 1 _(_ 1)
(_1)8 ~ (_EJn—l 1 8 B 1 n-1 256 2
2 2 2) 2
8=n-1 8=n-1
n=9 n=9 v’ answer
4)
OR
1
T4 = —E
T 1
=2 v T, and T
1 T
T6 = —g
1
T7 = E ‘/ -I—8
1
T, =——
® 32
T :i v_ answer
° 64 (4)
n=9
3.1.3 a
S, = 1—r v’ substitution into
4 correct formula
1_(_1) v answer
2 (2)
_8
3
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3.2 For a geometric sequence:
Xx+1_x-3 sy R_T
1 x+1 T T,
X>+2Xx+1=x-3 X>+2X+1=x-3
W2 e x+d=0 24 X+4=0 v’ standard form
2
1+ .1—
X = 1£y1-4D)*) OR x+1] +B g : :
2(1) 2 4 v’ subs in quadratic
2 formula
1+ /—
x:—l_ 1 x+l —SZE>0
2 2 4
v non-real/no x-
Solution is non-real. values
There is no x-value that makes the sequence geometric. 4
OR
_ vh_Ts
For a geometric sequence: T T
1 2
Xx+1 x-3
1 x+1 v standard form
x> +2x+1=x-3
X>+X+4=0 v subs in-
) discriminant
b —4ac =1-4(1)(4)
=-15 v’ non-real/no x-
Solution is non-real values
There is no x-value that makes the sequence geometric. 4
[12]
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QUESTION 4
41| 17 10 5 2 v’ complete
\ / \ / \ / pattern
-7 \ / -5 \ -3
2 2 vr=1
r=1 vs=2
s=2 (3)
OR
NOTE: Candidates may do 4.2 first.
v

d(n) =n®-10n+ 26

r=d(5) d(n)=n? —10n + 26
=(5)° -10(5)+ 26
=1 vr=1
s=d(6)
—(6)* —10(6)+ 26 vs=2 ;
=12 3)
OR
d(n)=(n-5)° +1
r=d(5)
—(5-5) +1 v 2
=1 d(n)=(n-5)° +1
s =d(6) vr=1
=(6-5)" +1 vVis=2
=2 (3)
42| 2a=2
a=1 va=1
3a+b=-7 v’ method
~30) +b=-7
b=-10
sa+b+c=17 vb=-10
1-10+c =17 v =26
c=26 (4)
-.d(n)=n*-10n+ 26
OR
Copyright reserved Please turn over
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a+b+c=17
4a+2b+c=10 a+b+c=17
b v method
3a+b=-7 4a+2b+c=10 Va=1
9a+3b=-21 9a+3b+c=5 v c=26
9a+3b+c=5 3a+bh=-7 vb=-10
-21+c=5 5a+b=-5 )
c=26 OR 2a=2
a+b=-9 a=1
4a+2b=-16 3D +b=-7
2a+2b=-18 b=-10
2a=2 @0 -10+c=17
a=1 c=26
b=-10 d(n)=n*-10n+26
d(n)=n*-10n+26
OR
v method
2a=2 S,
a=1 a=1
c=26 v c=26
d(n)=n®+bn+26
17=0)°+b+26
b=-10
vb=-10
d(n) =n®-10n+ 26
(4)
OR
d(n) = nT_l[Z(first difference) + (n — 2)(second difference) |+ d(1)
n-1 v method
d(n)=——|2(-7)+ (n-2)(2)[+17
() ==—=[27)+(n-2(2)] Vasl
4 v c=26
d(n)=nTl[—18—2n]+17 Yb=-10
d(n) = (N—1)(=9—n) +17 (4)
d(n) =n?-10n+26
OR
Copyright reserved Please turn over
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d(n) =(n-1)d(2) - (n—2)d (1) + second difference x W

Y v" method
d(n) = (n-1)(10) — (n—2)a7) + 20 =DM =2) Va=1
2 v c=26
d(n)=10n-10-17n+34+(n-1)(n-2) v b=-10
d(n)=n?-10n+26 (4)
OR
d(n) = (n—-5) +1 y ;nitq"d
=n®-10n+26 v c=26
a=1 vb=-10
b=-10 (4)
c=26
4.3 =(8)? - v subst=8
d(8) = (8)° —10(8) + 26 OR By symmetry
=10m
d(8) v answer
=d(5+3) (2)
=d(5-3) L,
_d(2) method
=10 v answer
(2)
OR
17,10,5,2,1, 2,5, 10 v method
so d(8) =10 v_ answer
2)

4.4

Since the distance from P is decreasing for n <5 the athlete is moving towards P.
Since the distance from P is increasing for n > 5, the athlete is moving away from
P.

v'v' decreasing
Moving towards
v'v' increasing

Moving away
OR
It is sufficient to show that d is decreasing when n < 5 and increasing when n > 5
d(n)=n?-10n+26 v
d’'(n) = 2n—10 d'(n)=2n-10
d’'(n)=2(n-5)
Forn <5, 2(n-5)<0 v2(n-5)<0
d’(n) <0 .. decreasing v’ decreasing
Forn>5, 2(n-5)>0
d’(n) >0 .. increasing v increasing
(4)
[13]
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QUESTION 3
3.1 21; 24 v 21
Note: v 24
If candidate writes 7g = 21 (2)
T =24 award 1/2 marks '
32 :Tflk :3_2"’—1 \/32]{—1
and so Ts =3.2271 =100663296 Note: v Tsy
If candidate writes
Topoy =3+ 6(k —1) = 6k -3 out all 52 terms and v 6k -3
2k=1 . gets correct answer: v Ts;
and so T, = 6(26)-3 =153 award 5/5 marks
Tsy —Ts; = 100663296 -153 v answer
=100663143 Note: (5)
If candidate used
OR k=152: max 2/5
| Consider sequence P: 3;6;12 ... v P =30
P =39n! Note: if candidate "
o interchanges order v Py
4 ~726-1 A : 3
Pye =327 =100663296 i.e. does T5; —Tsy:
max 4/5 marks vQ,=6n-3
Consider sequence Q: 3;9; 15 ... v Osg
=6n-3 )
Q,=6n . Note: writes out all
Or6 = 6(26)" =153 52 terms and
I50 =151 =Py — Oy subtracts 757 — 7T, ¢
=100663296-153 max 4/5 marks v answer
=100663143 (5)
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98]
98]

Forall neN, n=2k or n=2k-1 for some ke N

If n=2k:
T, =Ty, =3.2F7
Note:
Ifn=2k-1: If a candidate only
T, =Ty illustrates divisibility
B by 3 with a specific
= 6k -3 finite part of the
=3(2k-1) sequence, not the
general term:
In either case, 7, has a factor of 3, 0/2 marks

so is divisible by 3.

OR

P, =32""1
Which is a multiple of 3

Q,=6n-3
=32n-1)
Which is also a multiple of 3

Since 7, =Q,,,or T, =P, forall ne N,
T, is always divisible by 3

OR
The odd terms are odd multiples of 3 and the even terms are 3 times a

power of 2. This means that all the terms are multiples of 3 and are
therefore divisible by 3.

v factors3.2% 71

v factors 3(2k 1)

2)

v factors 3.2

v factors 3(2n—1)
2)

v" odd multiples of 3
v 3 times a power of
2
(2)

[
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QUESTION 4
4.1 | The second, third, fourth and fifth terms are 1 ; — 6 ; 74 and — 14 v -7
) . v Tu+6
First differences are: —7; Ty+6; — 1414 gfi)ﬁ:g r?(r) ?éilk(i;i" v - 14-T14
SoTy+6+7=-14-2T4-6 3m2:rks =
Ty=-11 v setting up
d=-11+6+7=2 or ~14+22-6=2 | Note: Candidate gives equation
T :__11 d d:2 l Ts—Tz=(T4)~T‘)+(T4—TJ>+(TJ—T:\)
a\iard 5/5 irrllarks o Y answer
OR (5)
Tz T3 T4 TS
1 -6 -14 v -7
NN PN / v -7+d
-7 -7+d -7+2d v - 7+2d
d d
v’ setting up
T.-T, =\T, -T,)+(T, - T, -T, ) i ti
i1 =(-T)+ (. -T)+ (5 - L) Note: Candidate uses trial TeiujTl?:])+ e lr 1)
—15=(=7+2d)+ (-7 +d)+~7 and error and shows this: Y answer T
-15=-214+3d award 5/5 marks (5)
6 =3d
d=2
OR v
da+dbtc=] 4da+2b+c=1

v 9g+3b+c=-6
9a+3b+c=-6

Sa+b=-7
v -
16a+2b=-8 v solved
10a+2b=-14 simultaneously
ba =6 v’ answer
d=2a=2
OR
T 1 6 T, -14
~N e ~N pd e v 7
1-Ty “ P -7 “ Tyt6 -14-T, -~
Ty -8 T4+13 ) 20-2 ’Z"4 v T4 + 6
v —14- T,
7, +13=-20-27,
3 =33 v Setting up
* equation
I,=-11 v’ answer
d=-11+13 3)
d=2 L ]
Copyright reserved / ’Pleas;/tum over
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NSC -
OR
Tx Tg TJ T4 T! \/—7
x 1 -6 y 14
\ 1 / \ 7 / 6 14 ’ y+6
—-Xx o y+ - -y _ .
AN Yoola-y
-8+ x v+13 -20 -2y
y+13=-20-2y v’ setting up
3y=-33 equation
y=-11 v answer (5)
Second difference = y +13=~11+13=2
42| Ty 1 -6 v method
\ 5 / \ _7 / Note: Answer only: v T,=10
\ / \ award 2/2 marks )
2
Note:
I1=10 If incorrect din 4.1,
2/2 CA marks for
OR Ty =d+ 8 (since
1-T1=-7-d)
a=1
Sa+b=-7
5)+b=-7
b=-12
a+b+c=1 v’ method
40 +2(-12) +c =1 v =10
c=21
T, =n*-12n+21
T =M% -12(1)+ 21 (2)
=10
OR
T, +13=-8+T, y+13=-8+x ¥ method
-11+13=-8+77 OR -11+13=-8+x v T,=10
T, =10 x=10 (2)
[7]
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3.1

_ 8/2(W2+))

_‘ﬁ—liﬁﬂi
=8/2v2+842
=16+8ﬁ

OR

-

-5

8[1 +

51

1

+

-2

A3

= 16(1+ %)

:16_}_#

:16+8ﬁ

N— ~N

I\)\I—‘

)
&)

v’ substitution

v’ rationalisation

v" simplification

v’ substitution

v’ rationalisation
v’ simplification

(4)

(4)
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3.2.1 5+15+45+ ... + Ty
< n-1 v’ vanswer
=>5(3)
¥
OR
5 +11.5 +45+ ... + Ty v v answer
=5» (3)"
nzz(; (2)
OR
5+15+45+ ...+ Ty v’ vYanswer
1+19
il
= 5;(3) foranyl e Z @)
322 | 5+15+45+..+T, v formula
% _
5 32 _q substitution
3-1
=8 716 961 000 v’ answer
3)
[]
QUESTION 4
4.1.1 v ituti
S, - §(5(23)+9) substitution
1426 v’ answer
(2)
412 T, =S,,—S,, v’ statement
22
=1426 - 7(5(22) +9) v S, =1309
=1426 —-1309
=117 v' answer
3)
4.2 Arithmetic Sequence: 12 ;12 +d; 12 + 2d
Geometric Sequence: 12 ; 12r ; 12r?
12+d =12r
d=12r-12 v/ equation
12+12r +12r® =12 +12+d +12+2d +3 v equation
12r* =12 +2(12r-12) +3
12r? =12+ 24r —24+3
12r? —24r +9=0 v standard form
4r? — =
rr-8r+3=0 v factors
(2r-3)(2r-1)=0
r—é or r—l v’ answers
2 2 (6)
Copyright reserved Please turn over
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OR
The 3" term of GP = 3 + 3" term of AP v’ equation
12r? =3+12 + 2d v equation

12r? =15+ 24r — 24
12r2 —24r+9=0

v’ standard form

Ar? —8r+3=0 v factors
(2r-3)(2r-1)=0 v’ answers
r= 3 or r== [11]
2 2
QUESTION 5
5.1 x=1 v'v" answers
y=— 2 (2)
5.2 y-intercept:
3
=" _2-_5
V=01 vy=-5
. 5
X-intercept: (E ; Oj
0= 3 _ 2 v’ substitute y = 0
Xx—1
5 3
X—1
2x—2=3
2x=5 v’ answer
5 3)
X =—
2
5.3 T’
ol v’ asymptotes
v’ y—intercept
T v’ shape
3)
7 6 5 4 3 2 1 O 2 >
(1;-2)
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e Consistent Accuracy will apply as a general rule.

o If a candidate does a question twice and does not delete either, mark the FIRST attempt.

o If a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

QUESTION 3
3.1 -1+2+5+ ... v all three terms
OR 1)
-1;2;5
3.2 S,=-1+2+5+8+...to 100 terms
S, =22+ (n-1)d] v formula
2 v n =100
S0 = 100 [2(_1) + (100 — 1)(3)] Answer only: v substitution
2 414
=50[-2 + 297]
=14750 v answer
OR 4)
S,=-1+2+5+8+...to 100 terms 5]
T, =3(100) -4
=296
n
Sn = E[Tl +Tloo]
Sy = %[—n 296]
=50[295] Apply consistent accuracy.
=14 750 This is the answer if series is
2+5+8+
NOTE: S, =2+5+8+...to 100 terms
IfS, =-1+2+5+8+...to 99 terms S, :2[2a+(n—1)d]
S, = 2[2a+(n-1)d] 100
g Sup = - [2(2) + (100-1)(3)]
_ B 99-1)(3)] 2
S0 = 2D+ —50[4 -+ 297]
A % [-2+294] =15050
—14454 Then4/4
Then3/4
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e Consistent Accuracy will apply as a general rule.

o If a candidate does a question twice and does not delete either, mark the FIRST attempt.

o If a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

QUESTION 4
4.1 The first differencesare 1; —1;-3; — 5; .... v pattern
These form a linear pattern
T, =1+(n-1)(-2) vd=-2
=3-2n v answer

©)
ORT, = -2n+3

ANSWER ONLY: Full marks

4.2 Between the 35™ and 36™ terms of the quadratic sequence lies the 35"
first difference
v substitution of 35

35" first difference = 3 — 2(35) into T, = —2n+3
=-67 v answer
2
OR )
From the quadratic sequence: P,; =-1158 and P,; = -1091 v P, =-1158 and
th £ H —
35" first difference ;: 2%58 —(-1091) P, =101
v’ answer
If substitute and get T,, = — 2(35) + 3 = — 67 (2)

and T, = —2(36) + 3 =-69, leading to the
answer —2 then 1/2

4.3 Second difference of termsis — 2.
P =an’+bn+c
a=-1. va=-1
3a+b=1
If the general term has v/ substitution
-3+b=1 been worked out correctly vb=4
b=4 in 4.2 and not redone in
at+tb+c=-3 4.3 but answer just written ve=-6
1+4+c=-3 downthen4/4 (4)
c=-6
P =-n*>+4n-6
OR
Copyright reserved Please turn over
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e Consistent Accuracy will apply as a general rule.
o If a candidate does a question twice and does not delete either, mark the FIRST attempt.

o If a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

DoE/November 2009(1)

4.3 Second difference of termsis — 2.
contd | P =an*+bn+c
a=-1
P,=-6=cC
P =-n’>+bn-6
—3=—1)*+1)b-6
b=4
P =-n"+4n-6
OR
P - ”T‘l[z( first first difference) + (n — 2)(second difference)]+ P,
n-1
P == [20) + (n-2)(-2)] -3
P=n-1-(n-2)(n-1)-3
P,=n-1-n"+3n-2-3
P =-n"+4n-6
OR
P=(n-)P,-(n-2)P, +2nd diﬁerencew
P, = (1-D(-2) - (n-2)-9 -2 P20 =2)
P=-2n+2+3n-6-n*+3n-2
P =-n"+4n-6
OR
p_ (n=2)(n=3)T, =2(n=1)(n=3)T, + (n-2)(n-1)T,
) 2
Bl (n* =5n+6)(=3) —2(n* = 4n + 3)(-2) + (n* —3n + 2)(-3)
"N 2
P - —3n®+15n—18+4n*-16n+12-3n° +9n -6
! 2
P =-n*+4n-6
OR
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e Consistent Accuracy will apply as a general rule.
o If a candidate does a question twice and does not delete either, mark the FIRST attempt.
o If a candidate does a question, crosses it out and does not re-do it, mark the deleted attempt.

DoE/November 2009(1)

4.3
contd

P,-P =T
P,—-P, =T,
P,—-PF=T,
P-P.,=T.,
P-P=T+T,+.+T,

P,-P ——[2(1)+(n 2)(-2)]

P, —(=3)=(n-1)(3-n)
P =-n*+4n-6

4.4

4-1)(-6)-4*

4(-1)
The maximum value is negative and hence the sequence can not have
any positive terms as the function is maximum valued

Maximum value of T, is

OR

-n’+4n-6

=—(N-2)*"+4-6

=—(n-2)* -

The function has a maximum-value of — 2 and therefore the pattern

will never have positive values.
OR

T, =-n*+4n-6

(Tn )

0
n

-2n+4

-2n+4
2
T, = —(2)* +4(2)-6

=-2
The function has a maximum-value of — 2 and therefore the pattern
will never have positive values.

OR
As the sequence decreases from the second term onwards and the
second term is negative, the sequence will never have a positive term.

OR

T, =-n*+4n-6
i(Tn)= —2n+4
dn
%(Tn)< 0 forn>2and T, < 0so the sequence decreases and stays

negative

v max value — 2

v’ explanation

(2)

v' max value — 2
v’ explanation

)

v max value - 2
v’ explanation

(2)

v'v answer

(2)

v'v answer

(2)
[11]
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