CALCULUS MEMO

May/June 2019

QUESTION/VRAAG 7

7.1 f(x)=x"+2
flx+h)y=(x+h) +2
=x?+2xh+h*+2

f{x+fi)—f(x]=f+21}1+h:+2—{_t"+2}

v x 4+ 2xh+ bt 42

=2xh+h*
i St h)= f(x)
S (Kl—lhlﬂf
_fim 2XP R v lim 22Xt th”
[ h b=t h
=||mh(2x+h] v lim fr(21+h]
h—0 .h Jr—0 h
= Lin'ln{21+h)
. 2_'1_ ¥ answer
(4)
OR/OF OR/OF
i St h) = f(x)
f(x)= LTJT
X 2k i 2 (x4 2) v 2k ikt 42
h—sl) h
. 2xh+h* 2
- . 2xh+h
B Ll—r»ll-} h d !ﬁI—I-IL.I'
= lim h2x + h) y IimM
-0 'h Jr—0 h
= Lim{Ex +h)
=}
— 9y ¥ answer (4)
721 | y=4x® +2x7! v o+2x7
E:Il‘c: -2x7 v 1252
X
v 2x
(3)
122 | y=aix +(3x')
L 3 6
:4:{_4_ +91_b "/ 4]' "/ gx
l:‘l—'ﬁ‘Z%r—?+543{"‘ v —x v S4x
ax
(4)
73 Point of contact: (1:;5)
= 2 v m= 2
y=y, =m(x-x) or y=2x+c ¥ substitution of (1 ; 5)
y-5=2(x-1) 5=2+c¢
c=3
y=2x+3 yv=2x+3 v answer
(3)
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QUESTION/VRAAG 8

8.1

f(x)=32"
fG+h) - f(x)
h

/() =lim

vrn g 3(x+h) -3x° ¥ substitution
f(x)y=lm———-—
. k=) h
) . 3x +6xh+3h" -3x°
J (x)=lim r ol . : v’ expansion
o 6+ 3
e h ¥ simplification
¢ h(bx + 3h
=0 h k0 h
— ﬁ.r ‘I/ﬁ_‘(
(5)
8.2.1 f{r}=x2—3+91: - v Oy
f(x)=2x—18x" Y2
v —18x~
(3)
822 | gx)=(x+3)x-1)
1
! 3
g(x)=x+2x? -3 Yx V2%
L 1
g (x)=1+x* v] vyx?
(4)
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QUESTION/VRAAG 7
Penalty of — 1 for notation only in 7.1
7.1 flx)=2x" -1
Slx+h)=2(x+h) -1
=2x* +2xh+*) 1
=2x" +4xh+2h" 1 v 2x* +4xh+2h" —1
Slx+h)- flx)=2x" +4xh+20* —1-(2x* —1)
=2x" +4xh+2h" —1-2x" +1 v Axh+ 2h*
=d4xh +2h*
)iy L) = ()
flx)= !J'}E —
3 2
= If'm. dxh+2h” ¥ substitution
= lim M v simplification
h—0 h
= lim (4x + 2k)
3 ;_“} ¥ answer
- (5)
7.2.1 d (s
— [:' X +_r3]
dx
d E 3
= —|x3+x 5
dx [ ] v x
3 2 2
dy 2 - 3 v Sy 5w 3yl
E = E_r 4+ 3x 5
(3)
7.2.2 45 -9
S(x)=
dx+6
(2x-3)2x+3) v (2x-3)2x+3)
T 2xs3) v 2(2x+3)
_2x-3
2
-y E v simplification to two
) 2 separate terms
fx)=1 v answer
(4)

[12]



NSC NOV 2021

QUESTION/VRAAG 9
9.1 -
f {.X'] — |I.1T1f(_r+h] 1,{(_‘{']
’ h—0 h
. Ax+h)Y =3x+h)-(2x =3
fiix)= !1m|} (x+h) {x; )-(2x ) ¥ substitution
/(x)=lim 2x +4xh+2h" -3x-3h—2x" +3x v x4 Axh 4+ 20 —3x— 3k
’ h—s0) h
_ i 2+ 2h” — 3 v 4xh+ 20 ~3h
sl
i h(4x+2h-3) v factorisation
= s
= lim{4x+2h—3]
h—sl
o (x)=4x-3 v answer (5)
OR/OF OR/OF
flx)= 2x* —3x
flx+h)=2x+ h) - 3x+h) v substitution
f(x+h)=2x" +4xh +2h* = 3x—3h v 2x" +4xh+2h° —=3x-3h
f(x+h) = f(x)=4xh +2h" - 3h
o JSxth) - fi(x)
f(x)=1lm "
. 4xh+2h* =3k .
- !1._,5; v 4xh+2h* ~3h
= MM v factorisation
h—l
= Llfcln(4x+2h_3]
oS x¥)=4x-3 v answer (5)
9.2.1 | y=dx —6x" +3x
fb" 4 3 {Zﬂxq
™ =20x" = 24x" +3 v 24y
v3 (3)




922 [ 3 2
JECNES
2 3x
[l L
= VLAV
2 9 9
B
e Sl e
| 2 9
_ —l_‘(_—? -~ 2xT 1.5 2x7°
9 9
o2 (4)
6_r:’ Ox
[12]
MAY /JUNE 2019
QUESTION/VRAAG 8
8.1 3
h(x)= —2(x+%)l{x— 1)(x +3) *’"’—E{HE}U—H{HB}
h(x) = —(2x + 3)x +21__3) ¥ correct simplification 5
h(x)= 25 -7x% +9
OR/OF
OR/OF
h(x)=—(2x +3)(x —1)(x +3) Vv —(2x+3)(x—1)(x+3)
h(x)=—(2x +3 xl+2x—3J v correct simplification o
h(x)=-2x-7x" +9
8.2 h'(x)=—6x* —14x
2 v first derivative
—6x" —14x=0 v =0
-2x(3x+7)=0
x=0 or =73 v both answers
(3)
83 7 v'v answer
x<—-—or x>0 (2)
OR/OF OR/OF
xe[—x;—%}u(ﬂ;x} v'v answer
(2)




8.4 y=4x+7 v y=4x+7
—bx’ —14x =4 v I:x}=4
D=6x"+14x+4
0=3x +7x42 v standard form
0=3x+1)x+2)
x=—l or x=-2 ¥ both answers
(4)
[12]
JUNE 2017
QUESTION/VRAAG 9
9.1 (0:1) ¥ answer
(1)
92 flx)=x"—x"—x+1
fx)=x(x=1)=(x-1) v ix-1)
) =(x-1)x*-1) v (¥ -1
fx)=(x=1)x—1)x+1) v (x=1)x=1)x+1)
flx)=0
(I'_IIII_II]-(IJFII}-zoﬂ- 1.0 Ame
x-intercepts:  (=1; 0); (1;0) v(1: 0)
OR (5)
f{x}zx"—x:—x+| v (x-1)
fx)=(x=1)x*-1) v (x*-1)
flx)=(x=1)x=1)x+1) v (x=1)fx=1)x+1)
flx)=0
(x_—llx—ljlﬂx+l}=ﬂl . V(12 0)
x-intercepts:  (=1;0); (1, 0) v(1: 0)
OR (5)




ey

f[x}:.r‘—.rz—.r+l

. v x+ 1)
f(x)=(x+ tﬂr —12_1-+:J P {x: —2:r+|)
S = (e D —1)x=1) v (r=1fx=1)x+1)
fix)=0
(x—1)x—1)x+1)=0 v (-1, 0)
x-intercepts:  (—1; 0); (1; 0) v'(1: 0)
(5)
9.3 flx)=x"—x* —x+1
x)=3x" —2x—1 v [.‘r}:h'—zx—l
79-0 ‘5 )=0
(Bx+Dx-1)=0 ¥ factorisation
l
1__5 or x=1 v'x value
12 v'x value
F o =0
Ty ! ..f_,:%
( 1 32
—_ -0 [
L3 2?_] (1,0) (6)
9.4
= {0 1)
¥y— and x—intercepts
i1;0) v shape
¥'turning points
(3)
95 <0
1
_l = rx <] ""/ X = ——
3 3
v oyl
OR/OF (2)
(—=: 1 v {_l
’ 3
v 1)
(2)

[17]
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QUESTION/VRAAG 8
8.1 ~lex<2 v'v answer
(2)
8.2 -1+2
= v method
2 Answer Only: e
- % Full Marks v answer
(2)
8.3 F he graph l
rom the graph x > 3 Answer Only: V'V answer 2)
Full Marks
8.4 g(x)=ax’ +bx* +cx .
g’ (x)=3ax" +2bx+c=—6x" +6x+12 v g'(x)=3ax’ +2bx+c
Ja=-06. 2b=06 c=12 v )
a==2 b=3 a=-s
v b=3
glx)=-2x" +3x% +12x v g{x}=—2x"+3x:+12:r
(4)
8.3 g 1 :_ﬁl l.H’,l +12 V"'ma.!igradie:ntal‘.Jr=l
-o\2 2 2 2
27
m=—-or 13.5 ¥ answer
A
2 2 2
¥y =§ or 65 v y value
y=y, =mlx—x
y—- 6IS _ |g S(:r]—}l] 5) ¥ substitution
y=13,5x-0.25 ¥ answer
(3)

[15]
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QUESTION/VRAAG 9
9.1 | fl(x)=6x"+6x-12 v 6x° +6x—12
6x> +6x—12=0 v =0
x +x-2=0 y
(x+2)x—-1)=0 factors
¥=-2 or x=I v 1 -values

y=20 or y=-7

SA(-2;20)and B(1 ;=T

v’y -values

(5)
9.2 f(x)=12x+6 v 12x+6
12x+6>0 v [ (x)=0
12x > -6
X > : |
. ——— '( N -
2 x> 5
OR/OF (3)
—2+1 1 OR/OF
X = - = - l
2 2 Vx=——
1 2
XD ——
2 VYot
(3)
93 1= v (@)
Equation of the tangent: y—4 =24{x - 2) v 24
y=24x-44 v’ equation
(3)
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QUESTION/VRAAG 10

10.1 | h(x)=ax® + Bx?

B (x) = 3ax? + 2hx v ' (x)
hid)=0 v K (d)=0
48a+8h=0 B
6a+b=0 (1) v 48a+8b=0 or ba+b=0
2;4}:; 1 v h(d)=32
a+16h=32 p _ ,
da+h=2 (2 bda+166=32 or da+h=2
(1-2rba+b=0
da+b=2
2a=-12
a=—1
d-1y+b=2 (5)
b=6
10.2 | h(x)=—x" +6x
) +oxl= v —x' +6x" =0
v (—x+6)=0 v factors
r=0 or x=6
A(6:0) v A(6:0)
(3)
103.1 | D=x=4 or 0=x=4 ¥'critical values
¥ notation (2)
OR/OF OR/OF
xe(0:4) or xe[0:4] ¥ critical values
¥ notation (2)
10.3.2 (x>2 v 2
¥ notation (2)
OR/OF OR/OF
xe(2;m) v 2
¥ notation (2)
104 | fix)=h{x—1)=—(x-1) +6(x—1) v k<32
JS1y=7 v new y-intercept = 7
T<k<32 or Kke(7:32) W PTPED
(3)

[15]
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QUESTION/VRAAG Y9
S g(x) = (x+5)x—x)° v (x+5)
20=5(x,)"
_r]: =4
X =2 vrepeated root
g(x)=(x+5)(x-2) v =2
x)=(x+5)(x" —4x+4 :
g(x) (J;' {(x x+4) v g(x) = (x+5)(x* —dx+4)
gx)=x +x —-16x+20 @
9.1.2 | g(x)=x'+x" —16x+20 S
'(x) = 3 42516 derivative
3x' +2x-16=0 v'equating to zero
Bx+8)(x-2)=0 ¥ factors
xr= _—3 or x=2
3
-8 1372
R[T?J or R{=2.67:50,81) ¥'co-ordinates of R
¥ co-ordinates of P
P(2:0) (5)
913 | g"(x)=06x+2 v g"(x)=6x+2
g"' (=2 v g"(0)=2
. concave up v conclusion (3)
OR/OF OR/OF
g'(x)=6x+2 v g (x)=6x+2
6x+2]=0 '/x:—l
x= _5 15 the point of inflection 3
¥ conclusion
S concave llp {3]
JUNE 2021
QUESTION/FRAAG 10
10.1

v x==landx=2
v TP atx=-1

v TPatx=1

4)
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QUESTION/FRAAG 9
911 fly=0x? v =9

3x° =9y’

3 -9x" =0

3x3(x-3)=0 v x=0

x=0 or x=3 vx=3 (3)
9.2.1 | For f and f ¥ answer (1)
9.2.2 | The pomt (0 : 0)1s :

A point of inflection of f
A turning point of f

v f: inflection
point

v' ' :turning point (2)

9.3 | ff(x)=18x v f(x)=18x
Distance = " (1)= " (1)
=18(1)=9(1)" ¥ substitution
=9 ¥ answer (3)
9.4 | 3x'-9x7 <0 v 3x' -9x" <0
3x*(x=3)<0 v’ factors
but 3x” >0
|y
%
SLx=3<0 v r<3
Lx<3,x=0 A | {4}

[13]
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QUESTION/VRAAG 11

11
Time = E
x

Cx)=16x| 224200124+ %
X 4000

Cost = (water cost per hour * time) + (kms * R/km)

2

X

v 16x 20
x

v 20[ 1,24+ —=
4000

32 X
Clx)=—+24+— v 32 X
: C(x)=—+24+—
X 200 (x) e 500
32 1
32 1 v(x)=—-"=+—
C(x)=- 1+ﬁ=ﬂ ) x 200
e v C'(x)=0
x° =6400
x=80km/h v answer (A)
(7
[7]
NOV 2020
QUESTION/VRAAG 9
9.1 Total surface area = 2fw+ 2wh + 2¢h v’ 20w+ 2wh + 20k
but: {=3w v i =3w
Total surface area= 6w" + 2wh + 6wh
C =15(6w* )+ 6(2wh + 6wh) v 15(6w?)
= 15(6w? )+ 6(8wh) v 6(2wh+Gwh)
=90w" + 48wh
(4)
9.2 5=3w'h
h= i v = i
3w’ 3w

C =90w" +48wh
C(w)=90w" + 48u(i_,]
3w

=90w” + 80w

C'(w)=180w—80w
180w —80w™ =0
180w’ —~80=0

. 80
180

f 80
W=3—
180

w= 0,76

W

¥" substitution

v C(w)=90w" +80w™
v derivative
v’ equating derivative to zero

v value of w

(6)

[10]
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10.2.1

N

A B

0

Area of segment = %Arﬁ:a of big circle

1 — 132 1 3.3
el o rx)?

A B
0
Area trangle ABO counted |
_Amaa:%{x_x:]l *”Areaa=5{x—x‘)
Area of shaded region ¥ subtract areas

—iﬂ'{x—xl]:—%{x—ff

=2 42 v common factor
T2

:(’T;Ej(f ~2x* +x*)

(5)

10.2.2 | Area of shaded region

{fT_z} 4 3 2
=T(.1 - 2x +_'c}
d4 [(x-2
|
4x —6x" +2x =0
x(2x* =3x+1)=0

]{4_1--‘ —6x + 2.1'} v [Ej(qﬁ'j 6+ 2_‘{]
4

W2x=Dix=1)=0 ¥ factors
1 1
xz0 or x=— or x=l v r=0:x=1l;x=—
2 2
1
v r=—
x 5 (4)

[13]




