a-MATHEMATICS

Alpha Wiskunde Graad 11 / Alpha Mathematics Grade 11

Junie Eksamen Toets 2021 / June Examination 2021

MEMORANDUM
Totaal / Total: 150 punte / marks

Eksaminator / Examiner: Lanice Liebenberg
Moderator: Anna Muller

Hierdie memorandum bestaan uit 10 bladsye. /
This memorandum consists of 10 pages.
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Vraag / Question 1 [20 punte / marks]

NR. | ANTWOORD BEREKENINGE (nie vir nasien doeleindes nie) PUNTE
NO ANSWER CALCULATIONS (not for marking purpose) MARKS
1.1 |D (0;5) (2)
1.2 It

Zk=1+2+3+---+n

=1 2)
1.3 |C — arcsin(x — 2) — &

y = arcsin(x — 2) > @)
1.4 A 11\ _

(4) =330 @
1.5 B y = cos2x + 3

X = cos2y + 3

x — 3 = cos2y

2y = arccos(x — 3)

1
y = Earccos(x -3) )
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1.6 D n—5=79
n=12
12(7(12) — 3)
2
= 486 (2)
1.7 C x = 0 one solution (2)
1.8 |C ] 2\3 : 2\2 ) 2
(-3) +3(-3) +2(-3)= 2)
1.9 D i oo : _r.r
Domain: x € (—oo; ©0) Range:y € ( > 2) ()
1.10 |A n+1=13+1=14 (2)
Vraag / Question 2 [37 punte / marks]
HCF\; ANTWOORD / ANSWER PUNTE / MARKS
211 | f(0)=12(0)—4|—1=3vV (2)
2.1.2 | x-intercept: [2x — 4| =1 5)
2x —4 = -1V or 2x—4=1v
2x =3 2x =5
3 5
X = E‘/ X = —\/
y-intercept: y = |—4| — 1
= 3v
4
2.1.3 =X, 2
2
(2;-1) vV
214 | f(x) =gx) (6)
2x —4]-1=x+1
|12x — 4| =x+2
2x—4=x+2vVif x=22Y or 2x—4=—x—-2vVif x <2V
x=6 v or 3x =2
x =2v
3
215 | [2x—4|-1<3 )
|2x — 4| < 4V
—4<2x—4<4vV
0<2x <8V
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S ANTWOORD / ANSWER PUNTE / MARKS
0<x<4v
2.1.6 20 / (6)
Graph of g:
v’ x-intercept
10 / .
v y-intercept
Graph of f:
p v'v x-intercept
-20 -10 0 10 v’ y-intercept
v'Overall Shape
/ -10
-20
22 |[3]4—x|>15 x2 <121 (11)
|4 — x| > 5V x?—-121 <0V
4 —x< -5 or4—x>5v x+1D)(x—-11) <0V
—x < -9 —x>1 -11<x<11v
x> 9v x < —1v
.1’1-1’0.5.5-%ééé-5.§.%06%’zéiée%éé{oﬁ
S o—
-11<sx<-1v or v 9<x <11V
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Vraag / Question 3

[23 punte / marks]

Hg ANTWOORD / ANSWER PUNTE / MARKS
3.1.1 | x=2-75iisalsoarootv (4)
(x—=2-=-5)(x—-2+5)v
=x% —4x + 4 — 25i?
= x? — 4x + 29 is a quadratic factor of k. v'v/
3.1.2 x? —x -2 VY (6)
x?—4x + 29 x4 —5x3 +31x? —21x -58
x4 —4x3 —29x?
—x3  +2x? —-21x -58
—x3  +4x?  —-29«x
—2x? +8x 58
—2x? +8x 58
0
k(x) = (x> —4x +29) (x> —x — 2)vV
=(x?—4x+299x-2)(x+ 1)V
313 |k(x)=(x*—4x+29)(x—2)(x+1) (3)
=(x—-2-5)v(x—-2+5)v(x-2)(x+1) Vv
321 [2x—-1= 3
1
=—v
*=2
1 1\° 1\?
“l=6(=] =7(= 1v
p(z) 6(2) 7(2) *
=0V
(2x — 1) is a factor of p(x).
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3.22 3x2 —2x —1 @)
2x —1 | 6x3 —7x%2 +0x +1
6x3 —3x2
—4x% +0x +1
—4x?% +2x
—2x 1
—2x +1
0
p(x) = 2x — 1D)(3x%? —2x — 1)V vV
0=02x—-1DBx+1(x—-1)v
1 1
e VA 2
=273
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Vraag / Question 4

[28 punte / marks]

LHS =2V RHS = 2v

2
.. LHS = RHS and the statement is true for n=1. v/

STEP 2 Accept the statement is true for a natural number
n==kv

k(7k —3
2+9+16+---+(7k—5)\/=¥\/

STEP 3 Considern = k+1: vV
k+DOK+D-3) k+DTk+4d
2 B 2
LHS =2+9+4+16+ -+ (7Tk—=5)+7(k+1) - 5v
=k(7k—3)+2(7k+7—5)‘/
2 2
_7k2+11k+4
B 2
:(k+1)§7k+4)‘/

RHS =

STEP 4 The statement is true for n = 1. Ifitis true forn =
k, it is also true for v/

n = k + 1 and consequently, true for all natural numbers n. v’

Hg ANTWOORD / ANSWER PUNTE / MARKS
. n — 3
41 2+9+16+---+(7n—5):n(+) (13)
STEP 1 Considern = 1:
1(7(1) — 3) B
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42 |4x®*+6x?+x+2 4x®+6x*+x+2 _A+B+Cx+D 9)
x* + x?2 o x2(x2+ 1) x2 (x2+1)
4x3 4+ 6x2+x+2=Ax(x>+1)+B(x*+1) + (Cx + D)x*v
Letx=0
2 =BV
4x3 +6x%2 +x+2=Ax3+ Ax + Bx>* + B + Cx3 + Dx*v
A=1v
B+D=6
D =4v
A+C=4
C =3V
x> +6x*+x+2 1 2 N 3x + 4
x* + x? Tx o ox?2 (x2+1)
4.3 431 Bvv (6)
4.3.2 Cvv
4.3.3 AvY
Vraag / Question 5 [21 punte / marks]
mg ANTWOORD / ANSWER PUNTE / MARKS
511 n

(a+b)"=a™+na™ b+ ( )a”‘zb2 + -+ (n E 1) ab™ 1 + pn

2

10 2

(ax + iy) = (ax)1° + 10(ax)0-? (%) n (120) (ax)10-2 (%)
5a%x°

45q8x8
= ql%10v'v 4 vv + >
y 4y

vv

(6)
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NR.

5 ANTWOORD / ANSWER PUNTE / MARKS
5.1.2 14\*
(Z) A ThT = (140) v (ax)10-4v (E) v
6 6..6
76545x v 210a°x v
8y* 16y4
76545 105a°
8 8
a® =729
a6 — 36
a=+4+3vv
(7)
52 | V16—«
1
1
X \14
=16 (1-35)]
ok
4
—9 (1 _ E) v
1,1 1,1 1
_, 1+1(_1)+z(z 1)(_1)2+z(4—1)(z—2)(_1)3
4\" 16 2! 16 3! 16
X 3 7
= T _x2_ 3|y
2 [1 64 8192" ~ 524288" ]
X 3x? 7x3
_ov_ v _ v _ v
2 32 4096 262144 (8)

Vraag / Question 6

[21 punte / marks]

NR. PUNTE /
NO ANTWOORD / ANSWER MARKS
6.1.1 | y = 3arcsin(5x + 1)
x = 3arcsin(5y + 1) v
x
3= arcsin(5y + 1) v
X
5y +1= 51n(§)\/
X
5y = sin (§) -1V
1 x 1
-1 — i N_—v/
f7 () = gsin (3) z (5)
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NR. PUNTE /
NO ANTWOORD / ANSWER MARKS
6.1.2 g = 3arcsin(5x + 1) v
A
g arcsin(5x + 1) v/
3 n —
sin (g) =5x+1v
. T
5x = sin (g) -1V
x =—0,09vv (6)
6.2.1
311/2
HEESE ccunnml
/2
5 4 -3 2 -1 1 2 3 4, . 5
-T1/2
' (6)
[ L1 v'vAsymptotes
-311/2 v'¥Intercept
v'v'Shape
6.2.2 | Reducedv’ by% v. OR  Asymptotes changed % v and —g/
and moved 1 unitv’ to the right. v/ 4

- EINDE VAN DIE MEMORANDUM / END OF THE MEMORANDUM -
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