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VRAAG/ QUESTION 1 [20 PUNTE/ MARKS]
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25T,

=1296e 3 ' vV
= 648V + 648V3i v OR/ OF = 648 + 1122,37i

OR/ OF (6 cis(Z) )4

12
. Vs
- 1296c11Ts (5)
= 1296¢3"
= 648 + 648V/3i

2.1a | f(0) =5+ 75e7 02Oy 1: Vervang/ Substitute
= 80°CV 1:Antwoord/ Answer
[2]
21b| 1: Vervang/ Substitute
15 =5+ 75¢702¢ 1: Verander na/
10 Change to In
= =02t =In_v 1:Antwoord/ Answer
~ t =10,07 minv [3]
2.1c v v 2: Differensieer/
f'(t) = (—0,2)75e~%2¢ Differentiate
— _15e-02t [2]
2.2a | ( 2 4) X\ _ (=2 2: Matriksvorm/ Matrix
(—1 D ()I) - (—4) vy form
(2]
2.2b | 2 4| v 1: Determinant van/
-1 p Determinant of A
1: Vereenvoudig/
=2p +4v Simplify
= 0v 1:=0
p=-2v 1:Antwoord/ Answer
[4]
23a |V v 1:2
3m\ . (37 1:37
2 (cos <—) + isin <—> > "4
4 4 [2]
2.3b |V v 1:3
4m . . [ATm -2m . . (2@ L 4m —2r
3 (cos (?) + isin (?) ) OR/ OF 3 (cos (T) + isin (T) ) 1: 5 OR/ OF = o
2.3c v v 1.6
. (25m\ \* - CELypus
(6 cis (21_2”) ) 1: hoek/ angle —/ —
v v 1: 1296
251 .
= 1296cis (—
cis ( 3 ) 1: hoek/ angle 2%"/%

25T, T

1:1296e 3 * [ 1296e3"

2:Antwoord/ Answer

[7]
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3.1a v v 2: A(—1;4)
A(-1;4) (2]
3.1b | B(0;1) v 1: B(0; 1)
[1]
31lc | x*2—1=—(—x—-1)+4v 1: Vgll Eq
wxl—x—6=0v 1: Vereenvoudig/

Simplify
sx=3V of x=-2v lix=3
n.v.t./ n/a lix=-2
f(=2)=—|-2+1]+4=3
~D(=2;3)V 1: D(-2;3)

[5]
3.1d |~ |x+1| >3V 1: Vereenvoudig/

Simplify
sx+1<-3J/oflorx+1>3V/ 2: Vereenvoudig/

Simplify
sx>2VJoffor x < —-4v 2:Antwoord/ Answer

[5]
3.2 | x=1-1io0oknulpuntv 1:Ander nulpunt/

Other zero
~(x—14+D(x—-1-1i)v is‘nfaktor/is a factor 1: faktor/ factor
=x%—2x+ 2V 1: Vereenvoudig/

Simplify
fg(=D)=0 ~ (x+ D2 -2x+2)V 1: Vermenigvuldig met/

Multiply with (x + 1)
gx) =x3—x%2+24 1:Antwoord/ Answer

[5]

33 |n=8V 1:n

8 ;- (2 1: Formule/ Formula

(@ (F) v

o x8TT xT3 = 40 1: Stel gelyk aan 0/ Set

Dus/ Thus8—r—3r=0V equal to O

wr=2J 1. r

C(8Y rne (2N _ 1: Stel gelyk aan 7/

a (2) () (x3) =7 Equals 7

~28x%.a%x7 6 =74 1: Vereenvoudig/

Simplify

21
. ac = 1
. +1J\/ 2:Antwoord/ Answer
2
[8]
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41 | Stel/ Setn=1: LK/LHS =2 RK/RHS =2 1: Bewys waar virn =1/
=~ Die bewering is waar as/ The statement is true forn = 1V Prove true forn=1
Aanvaar die bewering is waar vir/ Accept the statement is true for | 1: Aanvaar waar vir/

n=k: Accept true for n =k
12)+20B)++k@Bk—-1)=k?*k+ 1)V
Beskou nou/ Considern = k + 1:
v v
LK/ LHS = k2(k+ 1)+ (k+ DBk +1) — 1) 1: Vervang/ Substitute
1: (k + 1)de term/
= (k + 1)(k? + 3k + 2)v (k + 1)th term
= (k+ 1Dk +1)(k+2)V 2: Vereenoudig LK
Simplify LHS
RK/RHS = (k+ 1)?(k+1+ 1)V 1: Rk Vervang/
= (k+1)?(k+2)V Substitute
OF k3 + 4k2 + 5k + 2 1:_ Ver_eenvoudig RK/
LK = RK/ LHS = RHS en die bewering is dus waar virn = k + 1/ | SIMPlify RHS
and the statement is therefore true forn = k + 1. . ,
Volgens die beginsel van wiskundige induksie is die bewering dus | 2+ Afleiding/ Deduction
waar vir alle n € N /By the principle of mathematical induction the
statement is true foralln e N vV [10]
42a | a2)+ (-1)(—a)+ (-2)(3)V 1: Formule reg/
v Formula correct
=3a—6=0vV 1: Vereenvoudig/
Simplify
1.=0
sa=2J/ 1:Antwoord/ Answer
[4]
42b | |i ] k 1: Determinant
2 -1 =2|V
2 =2 3
=i(-3-4)—j6+4)+k(-4+2)V 1: Brei uit/ Expand
= —7i—10j — 2kv/ 1:Antwoord/ Answer
en/and 7i+ 10j + 2kv 1:Antwoord/ Answer
[4]
4.2c | Oppervl/ Area = V72 + 102 + 22V 1: Formule/ Formula
= 3y17 of/ or 12,37V 1: Antwoord/ Answer 2
2
4.2d | |p|=v22 + 22 + 32=V17V/ 1: |p

_ 3 3
0 = bgcosm/ arccos\/m\/
= 0,76V

2: Formule/ Formula

1: Antwoord/ Answer

[4]
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5.1

-1

~h'(x) =sec?x Vv — v

1 — x2

tanx, — bgcosx,
“Xn+1 = Xp T 1 v

2

sec” x, +
[1=x.2
1—x,

-~ x =~ 0.6847V

Y
3 T
(-27) 2 (-2%)
1: y = Z
1:x =+2
) 2 (2i-5)
. 1: Vorm/ Form
0 ﬁ\
TL'
(-5
[7]
5.2a | Opp/ Area = . 226+ 1: Formule/ Formula
_ % o 1: Antwoord/ Answer
_ [2]
5.2b | Opp/ Area ==.22(2m — 0) v 1: Formule/ Formula
— dm— 20Y 1: Antwoord/ Answer
OF/ OR 2]
Opp/ Area= m.2? — 20 = 4w — 26
5.2c | 4m — 26 = 5(260) = 106V
no="y 1: 47 — 20 = 5(20)
3 1: Antwoord/ Answer
[2]
5.2d | AB = 2 (gelyksydige/ equilateral A)v 1: AB
Boog/ Arc AB = g(z) = 2?”\/ 1: Boog/ Arc AB
. 21
« Omtrek/ Perimeter = 2 + — of/ or 4,09v 1- Omtrek/ Perimeter
[3]
5.3 | Stel/ Let h(x) = tanx — bgcosxv 1: h(x)

2: Differensieer/
Differentiate

1: Formule/ Formula

1: Antwoord/ Answer

[5]
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6.1a

xl_i)rél_g(x) =2-a*v/
lim g(x) =a—4v
xX—-a

.'.2—a2 :a—4‘/
~at+a—-6=0
~(a+3)(a—-2)=0

o

: lim g(x)
xX—a

: lim g(x)
x—at

1:2—a’=a—-4

: Antwoord/ Answer

[4]

6.1b

~a=-3of/fora =2V
as
—in—x <2
g'(x) = as
1_—.X' > 2
if

lirél_g’(x) =-212)=-4V
X—

limg'(x) =1V

x—2+

lim g'(x) # lim g'(x) v
x—-2~ x-27F

=~ g is nie differensieerbaar by x = 2 nie / is not differentiable at
x = 2. v

1: lim g'(x) = —4

X2~

1 xliglJrg’(x) =1

1 lim g"(x) # lim g"(x)

: Afleiding/ Deduction
[4]

6.2a v vV v v 1: 43%
4 1: In4
POy — 43% 24—
p'(x) = 4. In43 + 122% + —— 1:3
v v 1:12x2
1: 4
OF/ OR 1:
) 1: In3
o 1 [7]
P'(x) = 4. In43 + 122% + ——
6.2b v v v i
4 2 1: (b !
o 2 : (bgtan(2x))
t'00) = 5(bgtan(20) - 1577 1:2
1: 1+ (2x)?

[4]
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1 . 1
e x <=5V Lx<-—y .
£'(x) > 0 asfif f styg/ increasesy 1: Motivering/ Motlvatlon[z]
7.1b x=—% ven/and x = 1V 1:x=—%
l:x=1
f'(x) = 0 by/at f se stasionére punte / stationary points. v/ 1: Motivering/ Motivation
[3]
7.1c Y lix=0
l:x=1
1: f"(x) <0aslifx<0
1: f"(x) > 0 as/ if
0<x<l1
Lf"(x)<0as/ifx>1
0 1 X
Motivering: (Slegs ter verduideliking, nie nodig vir punte nie./
Motivation, not necessary for marks)
f'"" het/has x — afsnitte/intercepts by/at x = 0 en/and x = 1 (dit
is f se buigpunte / that is f’s inflection points)
f"(x) < 0 aslif x < 0 en/and x > 1, dit is waar f konkaaf af buig
/ that is where f bends concave down.
f"(x) > 0aslif 0 < x <1, ditis waar f konkaaf op buig/ that is
where f bends concave up.
[5]
7.2a v Vv v v
Xy dyy 1 dy 5: Differensieer/
€ (y +xa) y dx Differentiate
dy 1 dy
xy xy 72— _ 2
e’y + xe o Ty dx
dy —e*.yJ
ax 1 2: Antwoord/ Answer
X xew ——v
[7]
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7.2b

(1;1):
dy —e'W 1v

dx 1l.etM -1y

—e
e—1

- -1
~ Gradiént van normaal/ Slope of normal = eT\/

2: Vervang/ Substitute

1: Antwoord van/ Answer

dy
of -

1:Antwoord van normaal/
Answer of normal

[4]

VRAAG/ QUESTION 8

[19 PUNTE/ MARKS]

8.1

lx=-2
l.y=x

2:(2;4)
1: minimum

1: lim f(x) = o

x-0"
L lim S0 =

1: Vorm/ Form

[8]
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8.2

AxiZEzl\/ xl=1+i\/
n n n
.2 .
t 20 1
) =—(1+-) V= 1m o
1 20 i
f(xi)'Axl____n_Z_F‘/
n n n n
1 2 1 ,
QS0 = =) 1= ) =i ) i
1 2 (n* n nd n?2 n
S (7 m(E )
1 1 1 1
TR T m e
lim (FO)Ax) = —1—1— o= — Ly
—2)dx = —
1( x%)dx 3
OF/ OR
Axl=1‘/; xi=1+-v
n ) ,
L 2i i
=—(1 —) A2
f(xl) ( +Tl " n2‘/

n> n 1 (3 n?> n
=nv =GV (TR
_ 1 n 1 1
=-n n ? ) 1611
n
=-m-i 3@V
flz —x2dx = basis x hoogte
1 3 n 1 3 1
—Z‘X(‘Z”‘z‘g‘a)——Z—E—E—J"
[P=x?dx=lim(—2—->—--) ="y
n- 2n 3 6n 3

1: Axi
1: X;

2: f(x;)

1 f(xi). Ax;

1:Sigma

1:Vervang/ Substitute i?
1:Vervang/ Substitute i
1: Vervang/ Substitute 1
1:Vereenvoudig/ Simplify
1:Antwoord/ Answer

[11]
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9.1a v
53% 1: 53%
In5.3 tk 1'In5
v v 1:3
[3]
9.1b | StellLetu =1+e%* 1: Stel/Letu = 1 + e?*

odu_
=

%du =e*dx

Zer

1,1
=%lnu+ kv

= %ln(l +e*)+k Vv

1: Differensieer/
Differentiate

1: Vervang/ Substitute
1: Integreer/ Integrate
1: Antwoord/ Answer

[5]

9.1c v v 1: bgtan
= bgtan(e®) + k 1: e*
[2]
9.1d v v v 1: secx

1
= secx + Ej(sin(Zx + x) + sin(2x — x))dx

B N 1 —cos(3x) 1 —cos(x)
= secx + - 3 T
v v

1
= secx — gcos(3x) - Ecos(x) +k

2: ldentiteit/ Identity

2: Integreer/ Integrate

[5]

10
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9.2 v v

Stel/Let f(x) = 3lnx en/and g'(x) = —2x + 4 2:f, g
v v
‘o f! 3 2 2:f, 9
« f'(x) = - enfand g(x) = —x? + 4x
f(Slnx)(—Zx + 4)dx
v v
= 3lnx(—x?% + 4x) — f%(—xz + 4x)dx 2:1e stap/ 1st step

= 3lnx(—x?% + 4x) + 3 f xdx — j 12dx

v v

3 .
= 3lnx(—x2 + 4%) + Exz 124 2: Integreer/ Integrate

2

2
3

f (Blnx)(—2x + 4)dx = 3lnx(—x? + 4x) + Exz —12x

1 1

= [31n (2)(—22+4(2)) + § 22 _ 12(2)] v 2: Korrek invervang/ Correct
2 : substitution
- [31n (D(-12+4(D) + > 12 — 12(1)] v
= 0,82V 1: Antwoord/ Answer

[11]

11



