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QUESTION 7/VRAAG 7

7.1 flx)=-2x* -1
) = i LG )= S ()
£’ (x)=1lim p

h—0

£ ()= fim =2 ) —1-(-2x>—1)

h—0 h

—2x? —4xh—2h* —1+2x* +1

/ _ .

£ (x)=lim ;
. —4xh-2h?
2111’1’1—

h—0 h

. h(—4x —2h)

h—0 h

=—4x

OR/OF
fx+h)=-2(x+h) -1
f(x+h)=—2x* —4xh—2h* -1

f(x+h)— f(x)=—4xh —2h*
oy SOt )= f(x)
f (x) =lim -

f(x+h)— f(x)=—2x> —dxh —2h* —1+2x> +1

v'substitution into the
correct formula

v —2x? —dxh-2h* -1

v —4xh-2h’

v'common factor

v'answer ®)

OR/OF

v —2x? —4xh-2h* -1

v —4xh-2h*

o —Axh-2R?
iy h v/substitution into the
h(— dx 2 h) correct formula
=lim
h—0 h v'common factor
= _4x v'answer (5)
7.2.1 f(x)=—2x +3x7 v —6x7
£ (x)=—6x*+6x v +6x 2)
7.2.2 y=2x+ =
- Jax
1 -t 1 L
y=2x+—x? ‘/5‘/?52
3
dr_, 1 .
dx 4 V2Vogxt 4)
7.3 x<l1 v'v answer ()
[13]

Copyright reserved/Kopiereg voorbehou

Please turn the page/Blaai om asseblief

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



Downloaded From:

Mathematics P1/Wiskunde V1 15 DBE/November 2022
NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION 7/VRAAG 7

N T
/ . flx+h)- flx
f (x):hm .

h—0

f'(x)=lim (4 h)” + @)=+ ) v'substitution into
"0 h the formula
f/(x):ﬁmx2+2xh+h2+x+h—x2—x V X +2xh+h +x+h
h—0 h
2O v 2k R+ h
h—0 h
= limM v'common factor
h—0 h
o fx)=2x+1 vanswer (3)
OR/OF OR/OF
flx)=x"+x
flx+h)=(x+h)?+(x+h)=x>+2xh+h>+x+h Y X +2xh+h*+x+h
fx+h)—f(x)=x>+2xh+h> +x+h—x" —x
=2xh+h>+h v Ich 4+ h

() o S 1) = f(&)
f '(x)=1lim i

h—0

C 2xh+hi+h v'substitution into
= lim 7 the formula
) 2 1
= 11rnM v'common factor
h—0 h
o (x)=2x+1 v answer (5)
7.2 f(x)=2x"—3x"+8x v'10x*
f(x)=10x* —12x° +8 v —12x°
v'8 3)
73 _ .3 2 v o _ 2
g(x)=ax” +3x" +bx+c g (x)=3ax" +6x+b
g’ (x)=3ax> +6x+b v
g’ (x)=6ax+6 g () =6a(-1)+6=0
g (-)=6a(-1)+6=0 Va=1
Sa=1
For concave up g’ (x) >0
6x+6>0 vix>-1 ()
x>—1
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OR/OF
Min gradient at (— 1 ; — 7) implies:
at x =—1 - point of inflection
and g will be positive cubic
hence a > 0
Since g is concave up
x>-1

OR/OF
(=1;-=7)

Since g is concave up 1)
x>-1 Since g is concave up
x>-1

Answer only: 2

OR/OF

Min gradient at (— 1 ; — 7) implies:
at x =— 1 - point of inflection
and g will be positive cubic

hence a >0
Since g is concave up
x>-1
OR/OF
-1;-7)
Since g is concave up —1:
x>-1 Since g is concave up
x>-1

Answer only: —
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OR/OF OR/OF
Min gradient at (— 1 ; — 7) implies:
atx =— 1 - point of inflection v’ point of inflection
and g will be positive cubic
hence a > 0 YVa>0
Since g is concave up
x>-1
vix>-1 4)
OR/OF
OR/OF
(-1;-7)
v'¥'pos graph
, , -1; ) v'point of inflection
Since g is concave up ’
x>-1 Since g is concave up
x>l vx>-l )
Answer only: —
g
[12]
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QUESTION/VRAAG 8
8.1 f(_x) = —_x2
() = fim L O )= f ()
f'(x)=1im ;
) = Tim — (x+h)" +x° v’ substitution into
fx)=1
h—0 h formula
2 2 2
N —x"—=2xh—h" +x
/ (x)_hu_}% h v —(x2+2xh+h2)
~ fim = 2xh — h?
h—0 h v 2xh-— ]’l2
. h(—2x-h)
= EIILI(I) h v— 2x—h
= %11%(—2x —h)
. / _
! (x)=-2x v'answer ®))
OR/OF OR/OF
/()=

f(x+h)=—(x+h)* =—x* —2xh—h’

v —x*=2xh—h*

fx+h)— f(x)=—x* = 2xh—h> —(~x?)=—2xh — > | ¥ —2xh—}’

RN CE O RAC)
f (x)—hm .

h—0
- lim — 2xh —h’ v'substitution into the
h—>0 h formula
. h(2x-h)
- E)% h vV—2x—h
= %11)1(1)(—2x —h)
s f(x)=—2x
v answer Q)
8.2.1 f(x)=4x* —5x v 12x* (A)
f'(x)=12x* —10x v—-10x (A) o
8.2.2 {_ 63/x + 2}
D |———
X 1
B 1 v x5
—6(x)s 2
x o v
- 1
o v —6x 3 +2x7"
=D |—6x 3 +2x7"
- _14
R ; v 22x 3
— 3 _ -
=22x 8x v 8y @)
[11]
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QUESTION/VRAAG 9
9.1 -
f/(X):LILI(l)f(x—i_h]z f(x)

2x+h)’ =3(x+h)—(2x° —3x)

£ (x)=lim

2x% +4xh+2h* —3x—3h—2x*+3x

h

f'(x)=lim

v'substitution

vV 2x* +4xh+2h* —3x—3h

h
. Adxh+2h* —3h v 4xh+2h* —3h
=hm
. h(4x+2h-3) v factorisation
S P S e
h—0 h
= lim(4x+2h —3)
h—0
S f(x)=4x-3 vanswer (5)
OR/OF OR/OF
f(x)=2x>-3x
v'substitution

f(x+h)y=2(x+h)> =3(x+h)
f(x+h)=2x" +4xh+2h*> —3x—3h
f(x+h)— f(x)=4xh+2h*> —3h
f/(x):ﬁmf(ﬁh)—f(x)

vV 2x* +4xh+2h* =3x—3h

h—0 h
. 4xh+2h* =3h
= lim — v 4xh+2h* —3h
h—0 h
=lim M v factorisation
h—0 h
= lim(4x+2h —3)
h—0
A (x) =4x-3 v answer (5)
9211 y=4x’-6x*+3x
4
dy 4 3 v 20x
5—20)6 —-24x" +3 v 24
v3 3)
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922 __3 2
D, ad +(ij

2 3x
1 1
p | X s
1 > 7%
- 1
D, —lx3+lx’2
| 2 9
2 -3 —
_ 1 5 2x \/—lxig v 2x7
6 9 6 9
__1_2 “)
2 3
6x§ 9x
[12]
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OR/OF OR/OF
Interest over 5 years = 652 743,95 -9 000 x 60 |  ¢q « 9 000
=112 743,95
. interest on n years
=190214,14 112 743,95 =77 470,19 v answer
652 743,95 + 77 470,19 = 652 743,95(1 L2075 j ¥equating
1,1186.... = (1,00625)" vsimplification
n =10g, 35 (1,1186) v'use of logs
. n =18 months v' 18 months
(6)
[13]
QUESTION/VRAAG 8
8.1 f(x) =3x>
o~ S +R) = f(x)
[ (x)=lim P
f/ (x) — hm 3(x + h)2 y 3x2 v SubStitution
h—0
. 3x* +6xh+3h* =3x7
f'(x)= lim B P a v’ expansion
. 6xh+3h°
=lim ——— .. .
=0 h v simplification
~ lim h(6x +3h) v lim h(6x +3h)
h—0 h h—0 h
= 6x v 6x
(5)
8.2.1 f(x)=x>-3+9x7" v 9x7?
£ (x)=2x—18x" v2x
v —18x7°
3)
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822 | g =(x+3)(x -1 |
. 1
1 v v ) x2
g(x)=x+2x%*-3 X 2x
1 1
g/ (x)=1+x? V1 vx:?
“4)
[12]
QUESTION/VRAAG 9
9.1 £/ (x)=6x"+6x—12 v 6x’ +6x—12
6x° +6x—12=0 V=0
x*+x-2=0 vt
(x+2)(x—1)=0 aciog
x_= 2_02 o x_: ! . v’ x -values
- or y—- v’y -values
. A(-2;20) and B(1 ; -7)
(5)
9.2 7 (x)=12x+6 v12x+6
12x+6>0 v 1 (x)>0
12x > -6
! 1
X > _E vVix>——
OR/OF 3)
—2+1 1 OR/OF
X = = —— 1
2 2 Vix=——
xX>—— 1
VVix>——
3)
93 | f'@2)=24 v Q2
Equation of the tangent: y —4 = 24(x —2) v 24
y =24x—44 v’ equation
3)
[11]
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QUESTION/VRAAG 7
Penalty of — 1 for notation only in 7.1
7.1 f(x):2x2—l

fx+h)=2(x+h) -1
=2(x* +2xh+ ) —1
=2x% +4xh+2h* -1
£+ n)— f(x)=2x> + 4ok + 2% —1—(2x> —1)
=2x% +4xh+2h* —1-2x* +1
= 4xh +2h*

) = fim L &)= ()
f (x)—hm P

v 2x* +4xh +2h* —1

v’ 4xh + 2h?

h—0
2
= Axh +2h v’ substitution
h—0 h
— h(4x +2h) v’ simplification
h—0 h
= lim (4x + 24)
B h=0 v’ answer
7.2.1
d (slxz N x3)
dx
2
=2 x5+ 2
dx vox®
3 2 3
3 v 2y 5 v 2
Z_y = %x 5 4+ 3x7 5% 3%
X
3)
7.2.2 4x2 -9
f(x)=
4x+6 v
(2x-3)2x+3) (2x-3)2x+3)
2(2x+3) ‘/ 2(2x+3)
_ 2x-3
2
=x— 3 v simplification to two
2 separate terms
f /(x) =1 v’ answer
4)
[12]
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QUESTION/VRAAG 7
7.1 f(x)=4-Tx
f/(X) = lim f(x+hlz—f(x)
h=0 v 4-T(x+h)
. 4-7 h)y—4-17 o
= lim (x+h)—( x) v'substitution
h—0 h
v'simplification
. h(-T7)
=lim———=
0 )
= -7 v'answer 4)
72 y=4x"+ \/;
3 E,
=4x° + x2 v ox?
1 7
Q:32x7+§x2 v 32x
dx 2 3 1
v =x? 3
5 3)
7.3.1 y= ax2 +a
Gl =2ax+0
dx
dy
— =2ax v
e 2ax (1)
7.3.2 y= axz +a
dy
- F 1 v’ v answer (2)
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7.4 ) .
Substitute (2 ; b)) in y=x+ 12
X
b=2+ 12
2
b=8 v value of b
dy
M ngent = a
d_ 12 vy _ 12
dx x’ dx x’
12
mtangent = 1_? = _2
1 v'gradient of perpendicular
pem o line
Equation of perpendicular line:
V= =m(x—x1) OR y=mx+c
1 1
—-8=—(x-2 8=—(2)+c
y-8=1(2) 'e)
= lx +7 c=7
-
)= lx v v’ equation 4)
2
[14]
QUESTION/VRAAG 8
8.1 36cm v'answer (1)
8.2 S t=6 (—212 + 3t — 6) have no real roots
Insect reaches the floor only once. Vv only once 3)
8.3 h(t) = =213 +15¢t* — 24t + 36 v expansion

h'(t)=—6t" +30t —24
—6t>+30t-24=0
t*=5t+4=0
(t—-4(-1)=0

t=4 or t=1

h=-2(4)° +15(4)* —24(4)+36 =52 cm

Only ¢ =4 because maximum value required

v —6t*+30t—24=0

v'both values

v answer (€))

8]
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6.2.2 | A=P(+i)

3
= 793749,25[1+ %}

= R814 263,3052

New instalment/Nuwe paaiement:

b_ x|l—(1+i)’”|

3
v 793749,25(1 + —O’]igzﬂ

01025 -231 v n=231
X 1-|1+ 1
v/ substitution of new P
8142633052 = 01025 v substitution of n and i into
12 formula
x = R8 089,20 v answer (5)
[15]
QUESTION/VRAAG 7
7.1 f(x)=x2+2
f(x+h)=(x+h) +2
=x?+2xh+h?+2
f(x+h) - f(x)=x +2xh+h? +2—(x? +2) v X2+ 2xh+h?+2
= 2xh +h?
£1(0 = lim f(x+h)— f(x)
h—0 h
2 2
:Iim2Xh+h v ||m2Xh+h
h—0 h h—0 h
h—0 h h—0
= |hin3(2x+ h)
— 2% v answer
4)
OR/OE OR/OF
£(x) = lim f(x+h)- f(x)
h—0 h
2 2 2
=Ihingx +2xh+hh+2—(x +2) v x2 4+ 2xh+h2 42
2
_ fjm 2X£h V fim 2X0+h°
h—0 h h—>0—h
_jim N2x+h) v h2x+h)
hs0 R lim——=
h—0
= Ihirr01(2x+ h)
= 2x v’ answer (4)
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121 | y=4x®+2x7 v o42x7!
dy _
&=12x2 —2x7? v 192
v —2x7?
3)
1
1 3 6
=4x3 +9x° v 4xs v OX
dy 4 -2 e R
-3 3 454x° 3
X
(4)
7.3 Point of contact: (1;5)
y—y, =m(x—x,) or y=2x+c v substitution of (1 ; 5)
y-5=2(x-1) 5=2+cC
c=3
y=2x+3 y=2x+3 v answer
3)
[14]

QUESTION/VRAAG 8

8.1
h(x)=—2(x+§)(x—1)(x+3) \//—2(x+g)(x—1)(x+3)
h(x)=—(2x+ 3)(x2 L Ox— 3) v'correct simplification -
h(x)=-2x*-7x*+9
OR/OF
OR/OF
h(x) =—(2x+3)(x —1)(x +3) VvV —(2x+3)(x—1)(x+3)
h(x): —(2X+3)(x2 + 2x—3) v’ correct simplification -
h(x)=-2x3-7x*+9
8.2 h'(x) = -6x* —14x P o
—6x2 —14x =0 # lergt derivative
—2x(3x+7)=0
;
X=0or x=—2 v both answers
©)
8.3 7 v'v answer
X<——or x>0 9
3 )
OR/OF OR/OF
XE[—Oo;—%jU(O;OO) v'v answer
)
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QUESTION/VRAAG 8

DBE/November 2018

8.1 . _
£1(x) = lim f(x+h)— f(x)
h—0 h
. x*+2xh+h®*-5-x*+5 v x*+2xh+h* -5
= Ll_r)rg . v'simplification
= IimM v'factorisation
h—0 h
:ngg (2x+h) /Lirrg(2x+h)
= 2X v 2X
(5)
OR/OF
OR/OF
f(x+h)=(x+h)?-5
=x?>+2xh+h? -5 v x?+2xh+h?-5
f(x+h)—f(x)=x*>+2xh+h?>-5-(x*-5)
— 2xh + h? v'simplification
£/(x) = lim f(x+h)—f(x)
h—0 h
. 2xh+h?
h>0 R actorisation
_ [imM2x+h)
N v lim (2x+h)
= Ihirrg(2x+ h) h-0
=2X v 2x
(5)
821 | y=3x*+6x*+x-4
v 9x?
v'12x
g—y:9x2 +12x+1 v1
X
3)
8.2.2 | y(x-1) =2x(x-1) v y(x-1)
_ v _
y:2x(x 1) iy 1 2x(x-1)
y = 2X vy =2x
dy 5
dx v'answer
(4)
[12]
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8.1 f(x+h)= 4x*
2
)’(x+h)—f(x)=4()c+h)2—4x2 \/4(x+h)
= 4(x2 + 2xh +hz)—4x2
=4x> +8xh+4h> —4x° v 8xh + 4h?
=8xh +4h’
£(x) = tim L) = 1) St 1)
h—0 h h
. {8xh+4h2}
= lim
h—0 h
. {h(8x+4h)} » WBx +4h)
- i) " i
v 8x
=8x
OR/OF OR/OF
F )= tim T VA1) RELRL
i I 4(x+h)2 —4x°
= lim| —— v 4(x+ hY
.| 4x?8xh + 4h? —4)1
= lim
h—>0_ h
_ | S+ 4K . ,
= lm ~ 8xh +4h
_ o] 782+ 4h)}  hBx+4h)
h—>0_ h h
=8x v 8x ()
8.2.1 2 _ 9y _
D{x 2x 3}
x—1
- D [(x—3)(x+1):| \/(x—3)(x+1)
’ x+1 x+1
=Dx(x—3) \/(x—3)
- 1 (3)
82.2 1 1
fx)= Vx = x2 v x?
1 1 L
)= AN
1 2 15
fil)=—gx? e
(3)
[11]
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QUESTION/VRAAG 7
Penalize 1 mark for incorrect notation in the whole question.
7.1 f(x+h)=2-3(x+h)?
=2-3(x* + 2xh+h?)
=2-3x*-6xh-3h? v2 —3x% —6xh—3h?
f(x+h)— f(x)=2-3x* —6xh—3n” - (2-3x°)
= —6xh —3h? v —6xh—3h?
£/(x) = lim f(x+h)—f(x)
h—0 h
~ ”m—6xh—3h2
" ho0 h vsubst. into formula
. h(-6x-3h) h
= L'LT(]T v'factorisation
= lim(~ 6x - 3n)
— _bX v'answer (5)
OR/OF OR/OF
£(x) = lim f(x+h)—f(x)
h—0 h
_ 2 _ 2
_lim 2—-3(x+h)"—(2-3x%)
h—0 h
_2-3x?—6xh—3h* —(2-3x?)
=lim
h—0 h
__—6xh—3h?
=lim———
h—0 h
_ Lmo‘ h(—6x —3h)
_ L‘”Q(— 6x—3h) v’subst. into formula
= _6X v'simplification
v’ —6xh—3h?
v’common factor
v_ answer (5)
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721 | D, |(4x+5)) 2
v
= D, (16x? + 40x + 25) 4 ég):( +40x + 25
=32x+40 v +40 )
2
722 | y=ix+ X8
X
1
1 v
y=x*+1-8x"? />1< .
—0oX
3
ﬂzlx 4 4+16x7° 1 _%
dx 4 v Zx
v 16x7°
(4)
[12]
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8.1 f(x+h)= 4x*
2
)’(x+h)—f(x)=4()c+h)2—4x2 \/4(x+h)
= 4(x2 + 2xh +hz)—4x2
=4x> +8xh+4h> —4x° v 8xh + 4h?
=8xh +4h’
£(x) = tim L) = 1) St 1)
h—0 h h
. {8xh+4h2}
= lim
h—0 h
. {h(8x+4h)} » WBx +4h)
- i) " i
v 8x
=8x
OR/OF OR/OF
F )= tim T VA1) RELRL
i I 4(x+h)2 —4x°
= lim| —— v 4(x+ hY
.| 4x?8xh + 4h? —4)1
= lim
h—>0_ h
_ | S+ 4K . ,
= lm ~ 8xh +4h
_ o] 782+ 4h)}  hBx+4h)
h—>0_ h h
=8x v 8x ()
8.2.1 2 _ 9y _
D{x 2x 3}
x—1
- D [(x—3)(x+1):| \/(x—3)(x+1)
’ x+1 x+1
=Dx(x—3) \/(x—3)
- 1 (3)
82.2 1 1
fx)= Vx = x2 v x?
1 1 L
)= AN
1 2 15
fil)=—gx? e
(3)
[11]
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QUESTION/VRAAG 7

7.1 f (x+h)=2(x+h)? —(x+h)
=2(x* +2xh+h?)—x—h
=2x%*+4xh+2h?*—x—h

=4xh+2h* —h
£/(x) = lim f(x+h)—f(x)
h—0 h

. 4xh+2h*—h
=lim————

h—0

_ imP@x+2h-1)

f(x+h)—f(x)=2x* +4xh+2h* = x—h—-2x* +x

v 2x?+4xh+2h?-x—h
v 4xh+2h% —h

f(x+h)—f(x)
h

v /! =i
(= fim
v'subst. into formula

\/Ihirrg(4x+ 2h-1)

h—0 h
=lim (4x+2h-1)
h—0 \/4X_1
=4x-1
OR/OF OR/OF
_f(x+h)— f(x)
_ v £/ (x) = lim
f/(X):"m f(X+h) f(X) h—0 h
h—0 h
_ i 20+ h)? —(x+h) - (2x* - x) v'subst. into formula
=ym h
2 x? +4xh+2h? = x—h—2x% + X v2x* +4xh+2h® —x—h
=lim
e 1 v 4xh +2h% —h
. 4xh+2h®—h
=lim—— )
h=0 ~/Ih|rr(](4x+ 2h-1)
. h(4x+2h-1) ”
=lim——————=
h—0 h
=lim (4x+2h-1)
_ax-1 V-l
_ (6)
721 | D,[(x+1)(3x-7)]
= D,(3x* - 4x-7) Y 3" —4x-7
” v 6x -4 2
—6x—4 6x (2)
722 | y=+-2:1, 3
X 2 v x2 —5x7!
_ XE _5X_1 _}_1 3 1
y_ T v _X2
) 2
d_yZEXE +5x’2 v -|—5X_2
dx 2 I 1 .
v derivative of 57 is0
(4)
[12]
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8.1 f(x+h)=3-2(x+h)’
=3-2x* —4xh-2h*
f(x+h)- f(x)=3-2x" —4xh—2h? -3+ 2x° . g op?
— ayh—2h? 3-2x"—4xh-2
v —4xh—2h?
qor i F(x+h)=f(x)
f/(x)=1lim ¢ £ lim 0= 1)
_—4xh-2h? "4 h
=lim——
h—0
. h(-4x-2h v lim(=4x —
 lim ( ) lim(~4x—2h)
v
= lim(-~ 4x~ 2h) —AX ()
=—4X
OR/OF v f'(x)=|him0 f(x+hh)— f(x)
£(x)= i f(x+h)—f(x)
. 3-2(x+h) —(3-2x?
=1im ( )h ( ) v 3—2x%? —4xh—2h?
2 2 2
:"m3—2x —4xh—-2h" -3+2x v _4xh—2h?
h—0 h
_“m—4xh—2h2
oo v lim(~4x—2h)
_ im N(=4x=2h) v —4x (5)
h—0
:lhugg(—4x—2h)
=—4x
2
8.2 y:12x +2x+1
6X
1 1
=2X+=+— 2
3 6x v 12X +%+i
1 1 6x 6X 6X
_ 1
=2X+=+=X ‘/%X—l
ﬂ_z_l -2
dx 6 v?2
_, 1 v_lye
6x° 6
(4)
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83 | y=x*+bx’*+cx—4
/ 2
y'=3x% +2bx+c¢ vy '=3x"+2bx+c
I
y" = 6x+2b vy =6x+2b
At point of inflection:
I _
y —_6x+2b_—.0 vy =0
Substitute x = 2:
6(2)+2b=0 v subx = 2 into v = 0
ob = 12 subx=2into y" =
b=-6 v value of b
y=x*-6x*+cx—4
Substitute (2; 4):
4=2"-6(2) +c(2)-4 v substitute (2;4)
2c=24
c=12 v value of ¢
y=x-6x"+12x-4 @)
[16]
QUESTION/VRAAG 9
9.1 0;1) v’ answer
1)
9.2 f(x)=x"—x?—x+1
f(x) = x*(x=1)—(x-1) v (x-1)
f(x)=(x—1)(x2—1) v (x2_1)
f(x) = (x=1)x -1)x +1) v (x=1)x-1)(x+1)
f(x)=0
-1)x-1 1)=0
bothe-thxr)=0 v(-1,0)
x-intercepts: (-1; 0); (1; 0) v(1; 0)
OR (5)
f(X)=x>-x"—x+1 v (x=1)
f(x) = (x=1)(x* -1) v (x?-1)
f(x)=(x-1)x-1)x+1) v (x=1)x-1)x+1)
f(x)=0
(x-1)x-1)x+1)=0 (-1:0)
x-intercepts:  (=1; 0); (1; 0) v(1: 'O)
5
OR (5)
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QUESTION/VRAAG 8
Penalise candidates a maximum of one mark (overall) for notation error in 8.1 and 8.2

8.1 £(x) = lim f(x+h)-f(x)
h—0 h
S——?® S
Notation formula Formula can be implied
8.2 e If function and derivative is mixed but splitting of fractions is evident max ¥
o If they start with differentiation — breakdown 0/4
8.3 y" =0 can be implied

QUESTION/VRAAG 9

9.2

No working is shown(calculator used)
e If the cubic becomes a quadratic 2/5
o If three brackets 5/5

9.3

f/(x)=0 cannot be implied
f/(x)=3x* —2x-1

- _(__ZJ BE CAREFUL  1/6 for derivative

2(3)

9.4

If dots only indicated on the graph 1/3 — x and y-intercepts

9.5

Only CA from a cubic graph
Each answer gets evaluated independently

QUESTION/VRAAG 10

10.2

Derivative equal to zero is an independent mark
A’(r) = 0 can be implied if working is correct

QUESTION/VRAAG 11
If percentages are used — penalize once per question

111

Answer only 2/2
2 or 0 marks

11.3.2 | Do not penalize rounding

11.3.3 | Do not penalize rounding
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QUESTION/VRAAG 7

PENALISE ONLY ONCE for incorrect notation in this question.

DBE/Feb.—Mar./Feb.—Mrt. 2017

11 | f(x+h)=(x+h)?=5=(x*+2xh+h*)=5
=x>+2xh+h*> -5
f+h) - f(x)=x"+2xh+h* =5—(x* = 5)
10— tim LGN =S ()
=0 h v formula
. 2xh+h?
= H}%T v'subst. into formula
= lim M2x+h) v factorisation
h—0 h
= lim(2x + /)
h—0
oy v answer
&)
OR/OF
f'(x) = lim ACa: hz —/ ) v formula
— lim x* +2xh+h? —5—()c2 —5) v'subst. into formula
- h—0 h
2xh+h?
kli% p simplifying
— lim h2x+h) v/ factorisation
h—0 h
= lim(2x + /)
h=0 v answer
=2x (5)
7.2 g(x)=5x" —2—);
X
= 5x2 —2x2 v 5x%—2x7
g/()c)=109c+4x’3 v 10x
—10x+ % VAxT o —
x X
3)
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DBE/Feb.—Mar./Feb.—Mrt. 2017

7.3 h(x)=ax*, x>0
W' x=ay® y>0
_ X _ X
Y f =
n(8)= |2 v 8
a a
h/(x):Zax
/
W (4) = 24(4) v i (4)=8a
=8a
8
\/::Sa \/\/gzga
a a
64(12:§
a
a3:l ‘/a3:l
2 8
a:l \/a:l
) 2
(6)
[14]
QUESTION/VRAAG 8
8.1 | fl(x)=0
2 _10x+4=
6x2 0x+4 24 v’ derivative
3x7 =5x+2=0 v derivative =0
(Bx-2)x-1)=0 v factors
2
¥ = 3 or x=1 v’ x-values
2 (2) . (2 A
=2l —| =5 —=| +4 - =2(1) =5(1) +4(1
e IR T EI OBl
VTS
y=% or y=l y-values
2 28
Turning points are [—;—j and (1;1)
327 (5)
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36 36
9000 [1 . 0,15j IR 256289,06(1+ 01125]
Bal 256289 06(1 0'15j36 - *
alance = 06| 1+ — 015
12 015 v 9000[(14—12] - J
12 015
=R -5217,86 12
v/ 9000-5217,86
Final payment= 9000 —5217,86 v answer
=R 378214
(4)
[15]
QUESTION/VRAAG 8
8.1 f (x+h) =3(x + h)? v 3(x+h)?
=3(x* + 2xh + h?)
=3x* +6xh +3h?
f(x+h)— f(x)=3x* +6xh+3h* —3x*
2
_6xh+ 302 v 6xh+3h
ron i F(X+N) = f(X)
f (X)—LILTg . “f’(X>=L"‘3 f(x+hz—f(x)
. 6xh +3h?
=lim——
h—0 h
s
_ i N(Bx -+ 3h) LlLrg(Gx+3h)
h—0 h
=lim(6x +3h)
_ 6x v'6X
(5)
OR/OF
ron i T(X+h) = f(X)
/() = 1im Y 100 lim L = 00
h—0 h
2 a2
_lim 3(x+h)° —3x
h—0 h v 3(x+h)?-3x?
. 3x? +6xh+3h* -3x°
=lim
h—0 h
_6xh + 3h’ Y 6xh+3n°
=lim
h—0 h
_ lim 16X+ 3N) v lim(6x +3h)
h—0 h h—0
= L'EJ(GX +3h) v 6x
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8.2 Iim«/4+h—2
h—0 h \/
answer
9(x) =x v answer
a=4 (2
83 5 ;
y:\/F—F v X2
3 4 —5X73
_ y2 _Ey-3 1
y=X ?x /gxz
dy 3 3 4
EIEXZ +15x v 15X—4
4)
8.4 f(x)=x*+ax’+bx+18
2
f/(x)=3x>+2ax+b v 3x*+2ax+b
Atx=1,m,, =-8
S0+ 280105 7 =g
1)" +2all)+b=-
3+2a+b=-8 3(1)° +2a(l)+b=-8
2a+b=-11 ..........
y="f(1
=—8(1)+ 20
=12 v 1 bh+18=12
l+a+b+18=12 Fath
a+b==7......
a=-4 v a=-4
b=-3 v b=-3
(%)
[16]
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f(x+h)=3(x+h)2=5=3(x* + 2xh+h?) -5

7.1 o i
:3X2+6Xh+3h2—5 3x°+6xh+3h° -5
f (x+h)— f(x)=3x*+6xh+3h* -5-3x* +5
=6xh+3h? v' 6xh+3h?
f(x) = lim T =100 , foceh) - ()
h—0 h h
. 6xh+3h?
=lim———
h—0 h
i N(6X-+3) v common factor/ (6x+3h)
B hl—r>ro] h
=lim(6x+3h
heo( ) v answer
OR/OF
£1(x) = lim- XM = 109 S fex+h)-f()
h—0 h h
2 B 2
:Ihirrgs(x+h) ﬁ (3x2 —5)
v 2 2
i BN+ 30% ~5-3¢ 45 3X°+bxh+3n =5
" ho0 h
—lim 6xh +3h* v 6xh+3h?
h—0 h
lim h(6x+3h)
“he0 h v' common factor/ (6x +3h)
=L'Lro](6x+3h) v’ answer
B (5)
7.2.1 y =2x%° +i3
: % R vo2x*+4x7
y =2X° +4x
v’ 10x*
ﬂleXA —-12x7*
dx v —12x7"
@)
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7.2.2 y=(\/;_X2)2
1 2
(i
5
:x—2xg+x4 Y X=2xE
W1 5 s "
dx L, _5x2
v 43
(4)
[12]
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8.1 f(x+h)=—(x+h)?+4=—(x*+2xh+h?)+4
_ _y2 __h?
=—X"—2xh—h"+4 v finding f (x+h)
f(x+h)— f(x) = —2xh —h? v oh_h?
, . f(x+h)—f(x
f(x)=L|Lrg ( )= T(x) vformula
. —2xh-h?
=lim—
h—0 h
i NE2x=h)
=m-——— vfactorisation
= lim(~2x-h)
— _2x vanswer
()
OR/OF
, . f(x+h)—f(x
f (x):m ( r)] %9 vformula
2 2
:"m—(x+h) +4—(—x +4)
h—0 h
_Iim—x2—2xh—h2+4+x2—4 v finding f (x+h)
h—0
. —2xh-h? v —2xh—h?
=lim——
h—0 h
. h(-=2x-=h
= ngg M v'factorisation
=Ihin3(—2x—h)
— _9x vanswer
(5)
821 | y=3x?+10x
dy v 6X
—=6x+10 v'10
dx (2)
8.2.2 2
f(x)=[x—§j
X 9
o v X2—6+—2
=X2—6+—2 X
X
=x*—6+9x7 v 9x”
f'(x) =2x-18x"° v 2x -18x7°
(©)
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8.3.1 f(2) =2(2)% - 23(2)* +80(2) — 84 v/substitution of 2
~0 into f
B ) v'value of 0
- (x—2)is a factor )
832 | f(x)=2x*-23x*>+80x—84
2
= (x—2)(2x% ~19x + 42) Y 2x" ~19x + 42
v (x=2)2x-7)x—-6)
=(x—2)2x-7)x-6) @
8.33 | f'(x)=6x>—46x+80 v £7(x) = 6x% — 46X +80
6x2 — 46x+80 =0 v f/(x)=0
3x* -23x+40=0
(3x—8)x—5)=0 v'factors
x:5 or x=5 v'x-values
(4)
8.34
Ty
35~~~ v'x-intercepts
£ v'y-intercept
v'shape
-841
®3)
835 | x> —46x+80=40 v 6x? —46x+80 =40
6x° —46x+40=0
3x* —23x+20=0
(3x—20)x-1)=0 vfactors
X= % or x=1 vx=1
But x must be an integer, so x =1 at the point where tangent
touches f /x moet heelgetal wees so x = 1 by punt waar die
raaklyn f raak: v y-value
y=f()=2@1)°%-23(1)* +80(1) -84 =25
v —-25=40(1) +c
y=mx+c v answer
—-25=40(2) +c
-65=cC ©)
(0;-65) [27]
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QUESTION/VRAAG 8

DBE/November 2015

8.1 f(X+h)=(X+h)2—3(X+h) Sfinding fxth
+
=x?+2xh+h? -3x-3h Inding f(x+h)
f(x+h)— f(x)=x*+2xh+h?* —3x-3h—(x* —3x)
—2xh+h? —3h v 2xh+h?—3h
£1(x) = lim XN = 1) vformula
h—0
. 2xh+h?=3h
=lim—
h—0
= Ihmg M v'factorisation
:le(2x+h—3)
=2x-3 v answer
(5)
OR/OF
oy i F(XHH) = f(X)
f (X)—L'ﬂ] h v'formula
2 2
=LirT(](x+h) —3(x;h)—(x —3x)

- vfinding f(x+h
_”mx2+2xh+h2—3x—3h—x2+3x 9 fcr)
_h~>0 h

. 2xh+h?=3h
=lim=—/————

h—0

_ h(2x+h-3) v 2xh+h*-3h
=lim————=

h—0 h ‘/f t . t
_ Ihirr(}(2x+ h—3) actorisation
=2x-3 v'answer

(5)
821 | [, 1
y=|X g
1 Vxto24 L
y:X4—2+—4 X4
X
=x'—2+x*
v 4x3
@ _ 4x° —4x7° v _ 4%
dx
OR/OF 3)
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By using the chain rule (which is not part of CAPS):
_(v2 2
y= (X X ) N2
g—y: 2(x? = x?)J2x +2x7?) 20" —x7 Jax+ 2x)
X
=2(2x® +2xt —2x 7 - 2x )
= 2(2x° —2x°°) ®)
=4x3 —4x7°
8.2.2 2
p | X=D(x"+x+1) vfactorisation
g x-1
=D[x2+x+1] v X2 +x+1
=2x+1 v 2x+1
3
OR/OF
By using the quotient rule (with is not part of CAPS):
3 —
DX[X 1}
x-1
vvv
2 3
_3x (x—l)—gx -1) 3x?(x-1)- (x* -1)
(x-1) (x-1)°
©)
[11]
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QUESTION/VRAAG 8
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81 f(x+h)=2(x+h)*+4
=2x? +4xh+2h* + 4
f(x+h)— f(x)=2x* +4xh+2h* +4-2x* -4

v 2x? +4xh +2h? + 4

— 4xh + 2h? v 4xh +2h?
2
f/(x)= fim X+ 2h~
h—0 h
. h(4x+ 2h
_ Jim Nx + 2h) o 1im N(4x+2h)
h—0 h—0 h
=lim (4x + 2h)
h—0
= 4X v 4x (4)
1
821 | f(x)=-3x* +5Vx 5y
1
= ‘/_
f(x) = -3x* +5x?2 6Xl
5 =
1 \/_X 2
2 2

f’(x)=—6x+gx

3)

8.2.2 1 2
p(x) = (—3 + 4xj
X

1 8 )

X_6+7+16X
=x"°+8x?% +16x?

p’ (X)=-6x" —16x"° +32x

OR/OF

p(x) = (x° +4x)?

by making use of the chain rule:
P’ (x)=2(x"% + 4x)(-3x~* + 4)
p’/(x)=—6x" —16x"° +32x

\/i6+%+16x2
x® X

v X% +8x 7% +16X>
v'v" answer/antwoord 4)

vV 2(x2 +4x)
vV (=3x" +4)
(4)

8.3.1 | h'(x)=3x*-14x+14

v findingkry h'(x) (1)

832 | At/ByB: h'(x)=0
3x* -14x+14=0
RLE J(-14)% - 4(3)(14)
2(3)
=1450r 3,22
n/a

v’ derivative equal to/
afgeleide gelyk aan 0

v’ substitution into
correct formula/substitusie
in korrekte formule

v'x-value of/x-waarde
van 1,45 (3)
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8.3.3 | x®—7x? +14x-8=(x-1)(x* —6x+8) v (x-1)
=(x-1)x-2)x-4) v x* —6x+8
v (x-2)x—-4)
C(4;O) v'coordinates of/kodrdinate
van C 4)
OR/OF
X, > 3,22
h(4) =(4) - 7(4) +14(4)-8=0 v X, >3,22
S x.=4 v'substitution of/
‘ substitusie van 4
v h(4) =0
v X, (4)
8.34 | h'(x)=3x*-14x+14 )
v —BX —
h//(x) — 6X _14 h (X) 6X 14
v 6x-14<0
6x-14<0
6x <14
7
SoX< 5
7 V="
Sk=— 3
3 3)
[22]
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QUESTION/VRAAG 8

DBE/November 2014

8.1

f(x+h) = (x+h)? = (X2 + 2xh+h2)(x+h)
=x® +x’h+2x°h+2xh® +h®x+h®
=x*+3x’h+3xh* +h®
f(x+h)—f(x)=x®+3x*h+3xh* +h® - x°
=3x%h+3xh? +h®

£/(x) = lim f(x+h)—f(x)

h—0

. 3x*h+3xh?+h?
-ty

h(3x* +3xh+h?)

=lim
h—0

= lim(3x? +3xh+h?)

h—0
=3x?

OR/OF
f'(x) =Ilim

h—0

f(x+h)—f(x)
h

. (x+h)y?¥=x®
:||mL
h—0

23
_ ng (x+h)(x+h)®=x

2 2 3]
=Iim(x+h)(x +2xh+h°)—x

h—0 h

. X2 +3x%h+3xh? +h® - x®
=lim

h—0 h

2 2

_lim h(3x° +3xh +h?)

h—0
— lim (3x* +3xh + h?)

h—0
= 3x°

OR

v'simplifying/vereenvouding

v formula/formule

v'subst. into formula/subst. in
formule

v'factorization/faktorisering

v“answer/antwoord

()

v formula/formule

v'subst. into formula/subst. in
formule

v'simplifying/vereenvoudiging

v'factorization/faktorisering

v answer/antwoord

()
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£/(x) = lim f(x+h)— f(x)
h—0 h
3 3
_ Iim(x+h) - X
h—0

_”m(x+h—x)(x2+2xh+h2+x2+xh+x2)

h—0

h(3x* +3xh+h?)

=lim
h—0

h—0

= lim(3x? + 3xh + h?)

h

v formula/formule

v'subst. into formula/subst. in
formule

v'factorization/faktorisering

v'simplifying/vereenvoudiging

— 3x2 v'answer/antwoord
()
82 | f'(x)=4x+2x° v'ax
v 2x®
(2)

8.3 y=x2-2x%+1

Y _oxn 1058
dx
=12x°(x® -1)

=12x%,fy

v'simplification/vereenvoudiging
v'derivative/afgeleide

v'factors/faktore

(3)

8.4 f(x) = 2x° —2x2 +4x -1
f/(X)=6x"—4x+4
f'(x)=12x-4

2 12x-4>0

12x >4

1
X>=
3

f is concave up when/is konkaaf op as f “(x)>0

v'first derivative/eerste afgeleide
v’ second derivative/tweede
afgeleide

v i(x)>0

1
v X > 3 4)
[14]
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QUESTION/VRAAG 10

10.1.1
f(x)= 2
X
f(x+h)= 2z
(x+h) v’ substitution
2 2
f(x+h)-f(x) = —m—(— ;j v simplification
_ —=2X+2(x+h)
X(x+h) v formula
_ —=2X+2x+2h
= w v' common factor
_2h
X(x+h) v_ answer
2h (5)
£100 = lim XX
h—0
o)
=lim —
h-0{ X + xh
2
T x2
OR
£/(x) = lim f(x+h)-f(x)
h—0 h v formula
2 | (.2
(x+h) o v/ substitution
=lim
h=0 h v’ simplification
—2x+2(x+h) P
_lim X(X +h)
h—0
. Ih'”(] X(X + h)
> h v’ common factor
2h
lim X(X+ h) v answer
T hoo h (5)
oo
=lim —
h—0{ X + xh
_2
XZ
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

NSC/NSS — Memorandum

14

DBE/Feb.—Mar./Feb.—-Mrt. 2014

10.1.2
F(0 =2

2

X
x> >0 forxeR

f'(x)>0 forxeR; x#0

2
x>>00r—>0
v X2

for xeR

v f'(x)>0 for

XxeR; x#0
(2)
10.2
y = Ex2 —2X
4 oL,
ot
X e
(2)
10.3 y - 4@/7)
2 2
y =4x3 v y=4x3
and x=w?
2 2
y=4w?)? v subs: 4(w°)?
— A2 v'simplification
dy _ _gw? v’ answer
dw
8
W 4)
v

104 | f'(x)=3ax? +2bx+c
a<0 shape(max TP)
c<0 y-interceptisnegative

|

b<0 axisof symmetryon LHSof y -axis

ACCEPT

I v axis of symmetry

f(x)=3ax* + 2

v shape (max TP)

on LHS if y-axis
v’y —intercept is
below x-axis

(4)
[17]
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8.1 f(x)=3x*-2 .
B 2 substitution of
f(x+h)=3(x+h) -2 of x + h
=3x* +6xh+3h* -2
f (x+h)— f (X) = 6xh +3h? v simplification
, to 6xh +3h®
, . 6xh+3h
f'(x) =lim————
h—0 h v formula
_lim h(6x +3h)
~ hs0 h v'taking out common
= lim(6x + 3h) factor
= 6X v’ answer
()
OR
£/(x) = lim f(x+h)-f(x)
h—0 h
' 2 _o|_(3y2 — v formula
< i 3(x+h)? — 2]~ (3x* - 2)
o i h , ) v’ substitution of
_ i B0¢ +2xh+h?)-2]-3x* + 2 x+h
h—0 h
B Iim[3x2 +6xh+3h? —2]-3x* +2
"o , h v’ simplification
_ |jm X3 6xh + 3h?
h—0 h to T
_lim h(6x +3h)
h—0 h v’ taking out common
= Ihing(6x+3h) factor
= 6x v’ answer
(5)
8.2 '
y=2x s v —8x7°
dy -8x™° 1 —
dx 5 5
(2)
[7]
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QUESTION/VRAAG 8

8.1.1 v formula

vy pi F(x+h)=f(x)
f'(x)=lim h

h—0

=lim

3(x+hYy —4—(3x2 —4)

v’ substitution of
of x+h

h—0 h
. 3x*+6xh+3n*—4-3x*+4 v’ simplification
=lim 2
h—>0 h 0 6xh +3h
2 NOTE: T
= LimM ¢ Incorrect notation: max 4/5
20 h marks
—1im h(6x+3h) ‘h=0 (Leaving out limit / incorrect
>0 h ’ use of limit, leaving out | v lim(6x+3n)
= Lirrg(Gx +3h) = in the wrong place constitute h=0
C incorrect notation)
=6X V' answer
o |f , (5)
OR take out common factor, then
correct to the final answer: max
3/5 marks.
f(x)=3x*-4
NOTE:
_ 2
f(x+h)=3(x+h)" -4 If candidate uses v substitution of
=3x*+6xh+3h*—4 | differentiation rules: of x+h
f (x+h) = (x) = 6xh +3h? 0/5 marks o
v’ simplification
to 6xh+3h?
£100) = lim f(x+h)-f(x)
h—0 h
. 6xh+3h? v’ formula
=lim———
h—0 h
i h(6x +3h)
R0 v lim(6x+3h)
= Ihlng(6x+3h) h-0
=6X v’ answer
(5)
812 | f(x)=3x*-4
average gradient of f between A(-2; y) and B(x ; 23) vy=8
y=3(-2)-4=8
2
23=3x*-4 v 23=3x"-4
27 = 3x?
9= x?
Xx=3 Vx =3
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Average gradient = 23—y v 232y
x-(-2) x-(-2)
_23-8
3+2
-3 v'answer
= 5)
NOTE: (
8.2 _X+5 There is a maximum penalty of 1 mark
Y for incorrect notation in question 8.
X 5
=—T+t—7
X? X
= X* +5x* v X% 45X 2
dx 2 2 v iyt o 1
2 24/ X
OR v St 22
NS
_ X+5
X' 3)
By the quotient rule
P Liecen)
1.x2-=x 2(x+5 1 1
dy _ 2 1x2 — 1 2(x+5)
dx (X%)Z v 2
141 g L (XE)Z
2" 2
X
1 1
1 5 v =X7? or —or
=—1-—% 2 24/x
2 2 ; —
2x2  2X 5o 20
2 2/x*
3)
8.3 f(x) = -3x3 —4x+5
' 2 v — 9X2
f'(x)=-9x" -4 v -4
m,, =-9(-1)° -4 v’ substitution of x = -1
- _13 v’ answer
(4)
[17]
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QUESTION 9
9.1 f(x)=2x°
f(x+h)=2(x+h)’

f(x+h)- f(x)

= 2(x3 +3x°h+3xh? + h3)
=2x® +6x%h+6xh? + 2h®
=2x® +6x?h+6xh? + 2h?

—2x3

substitution

=6x°h+6xh* +2h° expansion
f’(x):lim 6X2h-|-6Xh2 +2h3 formula
h—0
_h(6x? +6xh +2h?)
2 2
=Ihirr(}(6x2+6xh+2h2) 6x°+6xh+2h
f'(x) = 6x° answer
(5)
OR
f'(x)= lim H h; - formula
=lim 2(X + h)3 - 2x° substitution
N h—0 h
) 2(x3 +3x%h + 3xh? +h3)_2x3 expansion
=lim
h—0 h
. 6x?h+6xh* +2h3
=lim
h—0
. h(6x? +6xh + 2h?)
-t
2 2
= 1im(6x? + 6xh + 2h? ) 6x* +6xh +2h
h—0
f'(x) = 6x* answer
(5)
9.2 C2x+1 3
X v 2X ?
3 L,
=2X 2 +X7? v X
5
; v —3x?
ﬂ — _3X 2 2X 3 .
dx v —2X
(4)
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9.3 f/(-1)=-7
f'(x) =2ax+b v F'(x)=2ax+b
_7=-2a+h v/ substitution of x =—1

f(-1) = -7(-1)+3

=10
Soa-b+5=10
a-b=5..... [1]

v —-T7T=-2a+b

v f(-1)=10

v a=2

v b= -3
(6)
[15]
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OR
A=F,
A\ v x =18 000
an X|(L+1) =1
PL+i)' = 1+1) . 0105.
i vi= in

,0105)"
12

18000 (
0105)"
12

900 OOO[1+

0105 105

annuity formula
v  subs into

0,105>< ( 0105] —18000( 0105] 18000
18000 = 18000( 0105] 0105 (l+ 0,11;)5J
18000 = [ 0.0 )(1800 0105 j
18000+(18000—0’i§5x900 000) ( 010]
v’ simplification
0105
12
R v use of logs
g[ 0105)16

n = 66,04 months

She will be able to maintain her current lifestyle for a little more than

66 months using her pension money.

correct formula

v answer in months

(6)
[17]

QUESTION 8

8.1

f(x)=2x*-5

f(x+h)=2(x+h)? -5
=2x? +4xh+2h?> -5
f(x+h)— f(x) = 4xh + 2h?

Note: If candidate
makes a notation
error

Penalise 1 mark

v’ substitution of
of x+h

v simplification

2
£(x) = lim M to 4xh+2h®

h—0 h
_ i N4x+2h) Note: If candidate vt |

>0 h uses differentiation ormula
= Ihing(4x +2h) rules

N Award 0/5 marks _
= 4x v lim(4x+ 2h)

OR h—0
v’ answer
®)
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£1(x)= im f(x+h)-f(x)
[ v formula
2
i [20xh) 5] (2x -5)
h0 h v substitution of
. 2(x2+2xh+h2)—5]—2x2+5 X +h
=lim+t
h—0 h
7 cimdlie ot
. [2x* +4xh+2h* —5]-2x* +5 S'mp“flc‘?'on
=lim 4xh +2h
- h to T
. 4xh+2h?
=lim——————
h—0 h
lim h(4x +2h)
h—0 h
=lim(4x +2h)
h—0 v lim(4x + 2h)
— 4X h—0
v’ answer
(5)
8.2 d § v —4x7°
d_i = —4X° +6X° -2 Note: notation Note: candidat_es do v 6x2
4 1 error penalise NOT need to give 1
= +6x° - = 1 mark their answer with v _=
X 5 positive exponents S
3
831 X +X-2
g(x) =
-1
_(x+2)(x-1)
x-1 v’ simplification
=x+2 (x=1)
g'()=1 (x=1) v answer o
8.3.2 The function is undefined at x = 1.
OR v' answer
Division by zero is undefined. 1)
OR
The denominator cannot be zero.
OR
In the definition of the derivative , g'(1) = Ihimg(1+)_g(l), but g(1)
does not exist. [11]
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QUESTION 8
8.1 f(x)=9-x
f(x+h) =9—(x+h)’ v’ substitution
=9—x?-2xh-h?
f(x+h) = f(x) = —2xh—h? v simplification
. . —2xh-nh?
Fey=fm h v formula
. h(-2x-h)
=lim—=——= v common factor
= Lm(—Zx— h)
— _2x v answer
®)
OR
_ v formula
f'(x):lim f(X+h) f(X)
h—0 h
= ”m9—(x+h)2 _(9_)(2) v/ substitution
h—0 h
9—(x2 +2xh+h2)—9+x2 v’ simplification
=lim
h—0 h
. —2xh-h?
=lim
h—0 h
_ii h(-2x—-h) v' common factor
= h
=l &l v answer
821 | D1+6+x]
1
= D{1+ 6X2:| v GX%
. v’ answer
—3x 2 (2)
8.2.2 8 —3x8 v X
Y= e v 3y
1.3, 8
T x* 8 .
e —Ex v’ —5X
- 8 v _g
% _ sx o3 ()
X 8 [11]
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2
x)=—-4x
fx) v substitution
F(x+h) = —4(x + h)?
v :
a2 auhap? expansion
Flx+h) = F(x) = —8xh— 4h?
Sl dn? v’ formula
F'(x) = lim Zoexam A
h—0 h
. h(-8x—4h)
= lim ——=
P 3 v —8x-4h
= lim (-8x —4h)
h—>0
- 8y v’ answer
(5)
8.2.1 3 x?
yE=———
2x 2
SR
27 2 v ooxT
fl—“}}— = —;)—x—2 - X 3 -2
dx Yoo
3
= -——2—“‘2‘ - X Note:
x Incorrect notation in v o-x .
8.2.1 and/or 8.2.2: G)
8.2.2 f(x)=(Tx+1)° Penalise 1 mark e
, v'multiplication
=49x° +14x+1 v
fi(x)=98x+14 o8
(1) =98(1) + 14 V14
~112 v answer
4)
OR
f(x)=(Tx+1)*
f'(x)=2(7x+1)(7) By the chain rule ¥ chain rule
f(x)=98x+14
/(1) =98(1)+14
v'v answer
=112
(4)
[12]
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QUESTION 9
9.1 Flx)==2x* +ax® + bx+c
f'(x):—6x2+2ax+b Note: ‘/fl(x):—6x~+2ax+b

=—6(x - 5)(x-2)
=—6(x* = 7x+10)
= —6x* + 42x — 60

20 =42
a=21
b=-60

e}

F3)=-25) +21(5F -60(5)+c

18=-25+¢
¢ =43

A candidate who substitutes
the values of @, b and ¢ and
then checks (by substitution)
that T(2;-9) and S(5;18) lie
on the curve:

award max 2/7 marks

\/\/—6(x——5)(x—2)

v b= -60
v 2a=42

f(2)= _2(2)3 +21(2) -60(2)+¢ | v subs (5;18)or (2; -9)
OR -9=-52+¢ V=43
c=43 (7

a=21;6=-60;c=143

OR

Note:

A candidate who substitutes the values of @, b and ¢ into the
function i.e. gets f(x)= ~2x3 ~21x% —60x + 43 and then shows by
substitution that T(2;—9) and S(5;18) are on the curve and works

out the derivative i.e. gets f '(x) = —6x? —42x — 60 and shows (by
substitution into the derivative) that the turning points are at x =2
and x = 5 (assuming what s/he sets out to prove and proving what is
given):  award max 4/7 marks as follows:

v x=2from f'(x)=0 OR subsx =2 into the derivative and gets 0
v x=5from f’(x)=0 OR subsx=>5 into the derivative and gets 0
¥'substitution of x = 2 in f and gets — 9

v'substitution of x = 5in f and gets 18 n

f’(x):—6x2 +2ax+b
F'2)=-6(2)% +2a(2)+b
0=-24+4a+b
b=24-4q

£1(5)=-6(5)% + 2a(5)+b
0=-150+10a+5b
0=-150+10a + (24 - 4a)

0=-126+6a
6a=126
a=21
b=—60

F3) =-2(5 +21(5) —=60(5)+c

18=-25+c¢

c=43
a=21;b=-60;c=43

v f(x)=—6x" +2ax +b

Note: v '(2)=0
If derivative equal to v 1'(5)=0
ZEro 1s not written:
penalize once only
v 6a=126
v b=-60

F(2) = —22F +2102) —60(2)+c | ¥ SUs (3 18)or (2:-9)

OR -9=-524¢
¢ =43 v c=43

D]
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QUESTION 9
9.1 -
£(x) = lim f(x+h)=f(x)
h=0 h v/ substitution into
2 2 Supsti
_ fim 13+ - (A-3x7) formula
h—0 h
_lim 1-3x? —6xh—3h? —1+ 3x? v 1-3x? —6xh—3h?
h—0 h
—6xh —3h? v' h(-6x-3h)
= lim—
h—0 h
_lim h(-6x —3h)
h—0 h
= lim (-6x —3h)
h—0 v
— 6y answer
4)
9.2
4 1
o435
=D, [4-4x® —x*] v simplification
=12x7* +4x>°
v'v answer
3)
2
9.3 y = (1+ \/;)
y=1+ 2/X + X
1
y=1+2x2 +X v/ expansion
1
dy_ X 2+1 L
dx 2%
v
3)
[10]
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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 10

20

DoE/November 2009(1)

10.1 00 = lim f(x+hg—f(x)

m—2(x+h)2 +3—(-2x* +3)

h—0 h

—2x*—4xh—-2h* +3+2x* -3

=lim
h—0 h

i h4x—2h)
h—0 h

= Ihlirg(—4x —2h)
=—4X

v
i f(x+hr)]— f(x)

h—0

v —2(x+h)*+3

v simplification

v simplification

NOTE:
incorrect place)

Answeronly:0/5

Penalty 1 mark only for incorrect notation (lim missing or = in

Cannot give mark for answer if the answer is incorrect according to
the working out, even if the answer is given as — 4x.

v_ answer

()

10.2 , 1

(2)
[7]
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