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SESTION 1: FIRST PRINCIPLES

Ber
QUESTION 1
11 f(r] =2I3

flx+h)y=2(x+h)
=2(x* +3x7h+3xh% + 1)

=2x" +6x h+6xh” +20°

flx+h)= f(x)=2x" +6x I+ 6xh™ +2h° = 2x°

=6x I+ 6xh™ +20°
iy . xR+ 6xhT + 2R
f'(x)=1lim p
z z
_ oo B6x* + 63+ 207

b=l h

= lim(6x? + 6k + 24 )

b=}

f(x) =627

OR
) = lim L =)

fr—0 j‘;

2Ax+h) —2x°

= lim
fr—s0

E{f +3x h+3xh” + 0 }- 2x°

= lim

fr—0 fjl

6x h+6xkh” + 2017

= lim
fr—0 H

_ i 16x* + 60+ 21°)

f—0 h

= lim(6x + 6. + 247 )

fr—0

f'(x)=6x"
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¥ substitution

v" expansion

¥ formula

v bx” +6xh+ 207
¥ answer

(5)

¥ formula
¥ substitution

¥ expansion

v 6x” +6xh+ 2k

¥ answer




f=-2 v substitution
X

flx+h)y=— 2 v simplification
(x+h)
fleth) - fx)=——2 [_ 3) v formula
(x+h) X
_ —2x+2(x+h) v common factor
T x(x+h)
_ —2x42x+2h
B x(x+ f)
o
B x(x+h)
2h

o qe X(x+ 1)
f(x}_b_lﬂ h

) ‘{ 2 v formula
= lir
h=0\ x* + x/y

) v" substitution

v answer

x° v simplification

v" common factor

v" answer
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F'(x)=lim

h—0

fx+h)-flx)
h

e
= lim (x+h) X

h—0 F)
—2x+2(x+ h)
x(x+4)

=lim
A—0

—2x+2x4+ 2k

— lim x(x+Hh)
fi—0 _h

2h

— fim x(x+h)

fi(x)=0 forxeR; x=0

f()=9-+
flx+h)=9—-(x+h)
=9—x'—2xh—-h"
flx+h) = f(x)=2xh-h*
o —2xh-I"
1) = lim =
= 1imm
=0 h
= lim(—2x — A)

h—0

=—2x
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2
_rzéﬂur—TED
v 2

forxeR

v f'(x)>0 for
xeR:x=0

(2)

v’ substitution

v simplification

v formula

v" common factor

v answer




OR v formula

flx+h)-1(x)
h

f'(x)=lim

ft—0

=li1119_(x+;3]3 —(9 —IE) v substitution
fr—0 -'I’IJ!
2 7 7
i 9= (P 20+ 1) -9+ x
fr—0 h

. =2xh-k*
= lim ——

h—0 h

v simplification

. h(=2x—h) v common factor
= Em& B
T— 1

= lim(-2x-)

v answer
=-2x

f'(x) = lim

h—0

14 flx+h)= f(x) v method
h

) 5 v’ substitution
3 lim(x+h) —2(x+h)—x" +2x

h—0 h
. X4 2xh4+ W =2x-2h—x" +2x v’ simplification
- tim h
. 2xh+h*—2h
= lim
h—0 h
h(2x+h—2) v" factorising
=i

=1lim(2x—-2+h)
h—0
=2x-2 v’ answer
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15 x+h)- flx
f’[—“’)Z lim f(_ H‘g f{ ] Note:

fi—0 .
Incorrect notation:

-4(1' + 1"1'}2 - (— 4x2 )
I no lim written:
penalty 2 marks

= lim
h—

.- 4[12 +2xh+ B2 }+ 42
= lim
h—0 i

lim written before
equals sign:
—4x? —Bxh—4h? + 4x° penalty 1 mark

= lim

h—0 h

. =8xh—4h? Note:
= lim — A candidate who

h=0 gives —8x only:
= lim h(=8x-4h) 0/5 marks
h—0 h

= lim (=8x=4h
;EEI}:]( * ) Note:

A ecandidate who omits
brackets in the line

lim (- 8x—4k) :

h—0

NO penalty

=—8x

OR

flx)=—4x"

Flx+h)==4(x + h)*
= —dx? —8xh—4h>
Flax+h) = f(x)=—8xh—4h°

. =8xh—4h2
Ix)= hm
f{ ] hi—=0 fi
_ o (=8x—4h)
h—0 i
= lim (=8x—4h)

h—=0

=—R8x
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v formula
v" substitution

v’ expansion

v —8x-4h

v answer

v" substitution

v expansion

v formula

v —8x—4h

v answer




[

Question 1
11

D, |(x—2)(x+3)]
= Dx[xz +x— 6]
=2x+1

I

y=x -

1
“:2___-5 “_—4
= x—{ J}z'{'

Note:

If removed coefficients, or
moved the numbers from the
denominator to the numerator:
Continued accuracy applies for
each correct derivative

Max 2/3

If leave out @ penalise 1 mark.
dx
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SECTION 2: RULES OF DIFFERENTIATION

v" Simplification

v simplification

v’ v answer




Note:

d .
If d_y or y'is left out, penalty 1 mark
x

If a candidate shows evidence of how to
differentiate from an incorrect function

which mvolves breakdown, then max 1/ 3

——=——X  —X
dx 2
3
—__‘—_'r
2x
152  f(x)=(Tx+1)*
=40x" +14x +1

f'(x)=98x+14
Fr(1y=98(1)+14

=112

OR
fx)=(x+1)°
F'(x)=2(Tx+1)(7) By the chain rule
F(x)=98x+14
F()=981)+14
=112
dy

1
— _S 2 — "
F 4x7 +6x 5 Mote: notation

_4 error penalise

=26

< 1 mark
x 5

Note: candidates do
NOT need to give
their answer with
positive exponents
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v multiplication
v 98x
v'14

v answer

v v chain rule

v'v answer

v —4x~
v 6x’
1

r—
5




(x+2)(x 1) v simplification
x—1
=x+2 (x=1) v answer
g@=1 (x=1) 2)
1.7.2 The function is undefined at x = 1.

OR
Division by zero is undefined. v answer
OR (1)
The denominator cannot be zero.
OR

In the definition of the derivative , g'(1) = lim g(l+ F;}_ AU , but (1)

kD
does not exist.

SECTION 3: SKETCHING OF THE CUBIC FUNCTION

’?%
QUESTION 1
1.1 O0=-=x"+x"+8x—12

O =x"=8x+12=0

(x=2)x"+x=6)=0

(x=2)x=2)x+3)=0

x=2 or x= =3 v" any one of factors
v quadratic factor

v linear factors
x-intercepts are (2 ; 0) and (-3 ;0) '/jrlnt:dr factors
XN-dNEWETLS

OR

O==x"+x" +8x—12
X =x =8x+12=0
(x+3Nx" =dx+4)=0
(x+3)x-2)x=-2)=0

x=2 orx= -3

x-intercepts are (2 ;0) and (-3 ;)
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12 f(x)==-3x"+2x+8
0=3x"-2x-8

0=(x=-2)3x+4)
x=2or x=——

4 500
turning points are (2 ; 0) and (— 3 ; —?J

OR (2:0) and (= 1,33 ;- 18,52)

v [(x)=0

v =3x" +2x+8=0or
3Ix*=2x-8=0

v factors

v x-values

v y-values

NOTE:
If =015 omitted in 11.2: penalty 1 mark

If not in coordinate form but coordinates implied: OK

¥

]
T
4

If candidate used function
as

f(xX)=x"=x"=8x+12
thenmax 1/3

v shape
v’ y-intercept
v turning pts
(&)

¥ method
v answer

Answer only: Full
marks

Note:
If write down f"(x)=6x-2 or
f"(x)=—6x+2 then 1/2
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1.5 4 581

(2; -3) and (-E;—EJ

OR
(2: -3) and (-133;-21,52)
QUESTION 2
2.1 (0;10)

2.2 O==x"=x"+x+10
0=—(x-2)x* +3x+5)
x=-2=0

x=2

or X +3x+5=0

r=

which has no solution
Therefore the only x-intercept of fis (2;0)

fx)==3x" =2x+1
0==3x"=2x+1
0=(3x—-1)x+1)

x= or x=-=1

1
3

2 2

y= lT-[%T %]Hn or y=—=(=1)=(=1)" +(-1)+10

3
_2s
27

[i;lﬂi} (-1;9)

3 27

=9
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¥ each answer

(2)

v (0:10)

v (x-2)
v {.t: +3x+ 5}

:—Eiw'—ll

2

v x

¥" no solution

(4)

W
filx)==3x"=2x+1
s [lx)=0

v" factors

v x-values




v" shape
v intercepts

v ot 1 ints
(0,33 ; L0 19 Tuming poind urmng points

QUESTION 3
3.1 flx)=—x%4+3x2— 4

Fa) =—(-1)° +3(-1)* - 4=0

v intercept,x = 0
FlO)=—(0)2+3(0)> —4=—4
(0;—4)
Flx)=(x+1)(—x*+ bx — 4)

fla)=—x*+bx*—4x— x>+ bx— 4

fla)=(x+1)(—x>+4x—4)

x intercept,y =0
x=—lor —x*+4x—4=0
x—4x+4=0
(x—21x—2)=0

x=2

x intercepts, (—1;0) and (2;0)
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at the turning peint f(x) =0
3x(x—2)=0
x=0 orx=2
f(0)=—(0)*+3(0)* —4=—4
flx)=—(2)*+3(2)*—4=0

the turning peoints are (0; —4) and (2;0)
.r

35 0<x<2

QUESTION 4
4.1 (—6)(—3)(+2) =36 v (=6)(=3)(+2)

y-intercept 1s 36 v’ y-intercept is 3ﬁ“

OR

g(x) = (x=6)(x* =x=6) v trinomial

g(x)=x"=7x" +36 v 36
y-intercept :  (0;36)

4.2 g(x)=0 v g(x)=0
x=6 orx=3 or x=-2 v" all x-intercepts

intercepts are (6 ; 0) and (3 ; 0) and (— 2; 0) (2

(1)

JENN GRADE 12 DIFFERENTIAL CALCULUS MEMO: TEACHER




43 gx)=(x-6)(x* ~x-6) v X' —Tx+36
.3 2 _
; =x ;?x +36 v g'[_x‘]=3xl—l41
g(x}:l‘r =14x 1!{ '[_)_'}_ﬂ
0=x(3x-14) v :iqwe;s

x=0 or x:l—
3

v'¥' points
) : 14 400
Turning points are (0; 36) and | — ; ——— (6)
3 27
@36 v x-intercapts‘
[ v'v turning points
v shape

45  g(x).g'(x<0
1 mark for each

14 inequality
x<—2 or O<x=<3 or —<x<6
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SECTION 4: FINDING EQUATION OF THE CUBIC
FUNCTION AND EQUATION OF A TANGENT

QUESTION 1
1.1 f[_r)z 2x +ax’ +hbx+c
f '[_r) =—6x +2ax+h Note:

A candidate who substitutes -
==flxr— - V' — i — -
6(1 5){1 2) the values of a, b and ¢ and 6lx jlx 2}

= "5(-"’2 =Tx+ ll]) then checks (by substitution)

— 62 + 425 — 60 that T(2;=9) and S(5:18) lie

on the curve:

2a=42 award max 2/7 marks ¢ b=—60
a=21 v 2a=42
b =-60

v f'lx)==6x"+2ax+b

F3)==25F +215 —60(5)+c  f(2)=-2(2) +21(2) -60(2)+c :: i.”fzgi > 18)or (25-9)

18=-25+¢ OR -9=-52+¢ (7
c=43 c=43
a=21:b==00;c=43

OR

£(x)= —6x2 +2ax +b
iy _ 2
f'(2)=-6(2)* +2a(2) +b Note:

0=-24+4a+b If derivative equal to
b=24-4a zero 1s not written:

f’(5]=—6(5]2+25(5)+b penalize once only v 6a =126
0=-150+10a + b
0==150+10a + (24 - 4a)
0=-126+6a

6a=126

a=21

b=—60

v' b=-60

r()==2(5F +21(5 —60(s)+e  F(2)=-2(2) +21(2) - 60(2)+c
18=—25+¢ OR -9=-524¢

o=473 c=43
a=21;b==060;c=43
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1.2 f'(x)=—6x" +42x-60 v f(x)=—-6x" +42x - 60
m,, ==6(1) +42(1)-60 v subs (1)
=-24 v om,, ==24
F(1)==2(1) +21(1) - 60(1)+ 43
=2
Point of contactis (1 ; 2)

v il)=2

y==24x+c
y=2=-24(x-1) 2=-=240)+c
y==24x+26 c=26
y==24x+26
f'(x) = =6x" +42x - 60 v Mx)==12x+42
fr(x)==12x+42 v e
0=-12x+42

v y=2==24(x-1)
OR y=-24x+26

L
2

,/_1-:__2]

3(-2
'r", X= E
2

QUESTION 2
21 A(xX)=-3x"+2ax+b v h(x)

(=) =-3(-1)*+2a(-1)+b v" substitution of x =—1
v B(x)=0

0=-3-2a+5b

2a-b=-3 ...(i)

H(2) = =3(2) +2a(2) +b

0=—12+4a+b v" substitution

%fa'_kb‘: 12 .. @) ¥ solving

(1) + (0): 6a=9 simultaneously

=

v simplification
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2.5
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OR

M=) ==(=1)* +a(-1)* + b(-1) = :

ce (i)
h(2) = =(2)F +a(2)* +b(2) =10
4a+2b=18  ---(ii)

Average Gradient
_10-(-3.5)
C2-(-)
135

R{x)==3x" +3x+6
R(=2)==3(=2) +3(-2)+6
h(=2)=-12

Point of contact (-2 ; 2)
y=2==12(x+2)
y==12x-22

R(x)==3x +3x+6
h'{(x)=—6x+3
—6x+3=0

1
2
p>35 or p<=10

substitution of x = -1

,-*’;;[_1}:'??

v simplification
v substitution of x =2
and h(2)=10

v simplification

v solving
simultaneously

v" substitution

v" answer

v R (x)
¥ substitution
v gradient

v point
¥ answer

(5)

¥ second derivative
v =)

v answer

v answer




QUESTION 3

31 0=x-2 v answer
x=2
A2 : 0)

32 f(-D)=0:—a+ec=2 v —g+e=2

f(2)=0: 8a—-2c=2 v 8a—-2c=2
v oa=1

a=1, ¢=3 v oe=3

OR

a(x+D(x+1)x-2)=0 v factors
a(D+1D(0+1)(0-2)=-2 v" substitution
—2a=-2
=1
F() = +2x+D(x—2)
=y —3x-2
c==3 )
f(x)=0
3x* —3=0
¥ —=1=0

(x+1D(x-1)=0 v answer

B(1;-4) (3)
x—2=x"—3x-2 v’ equating fand g
0=1x’—4x v" standard form

0 = x(x* —4)
0=x(x—-2)(x+2) v factors
Xe =2, yo=(-2)>-3(-2)-2=—4 v X =-2
C-2;-4 v oy, =—4
Mpp = ————= 4-4)

T2

= 0 . v m=10
BC is parallel to the x-axis. v conclusion

OR
Following from C{—2 ; —4), B and C have the same y — coordinate,

viz. — 4. So BC is parallel to the x-axis.
OR
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(x=2)=(x=2)(x+1)°

Sx+1)7 =1 forx=2

Lx+l==1

Lx=0orx=-2

yv= —4

1) =0
6x=0
x=0

k<—4 or k=0

fx)<0

—l<x=l

OR

3 —1)<0
if (x+1)(x—-D<0
—l<x<l

QUESTION 4

f(x)=a(x+1)*(x-3)
—6=a(0+1)2(0-3)
—6==-3a
a=2
F(x)=2(x" +2x+1)(x—3)
=2x —2x" -10x-6
Fi(x)=6x% —4x-10
6x> —4x—10=0
3x% —2x-5=0
Gx-5)(x+1)=0
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v f'(x)=0

v answer

¥ v answer
¥ or

¥ ¥ answer

¥ ¥ answer

v v substitution of
x-values
v subs (0 —6)

v a=2

v simplification

(5)
v f'(x)=6x" —4x—-6
v f(x)=0

v’ factors

v’ x-value
v y-value




43  hx)=2x -2x"-10x-6—(6x—6)
=2x" —-2x" —16x
H(x)=6x"—4x-16
0=3x"-2x-8
0=03x+4)(x-2)

XxX=—— oar x=2

] 4
L X = -
QUESTION 5
51  f(x)=—{(x-1)(x-2)x-4)
flx)= —(xz -3x+ EII —4)
flx)=—*+7x* —14x+8

f(x)=—x"+7x" —14x+8
flx)=0
—3x* +14x—14=0
3x° —14x+14=0
 14+,/14% —4(3)14)

T 20)

144428
6
T+.J7

-

3
x=145 or x=322
53 x<l145 or x3>322

QUESTION 6
61 y=5(1)-8
=3
Point of contactis (1 : —3)
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v h(x)=2x"=2x" -16x
v H(x)=6x"-4x-16
v Kix)=0

v factors

v correct x-value

v —(.r—l}(x—.?l:r—ﬂf]
v oa=7
v b=-14
V=8

(4)
v fx)=0
v -3x' +14x-14=0

v subs into formula

v x —value
v'x — value

v critical values
v’ v'notation

v subs 1




62  —3=2(10°+p()’ +q()-7

2=p+gqg

g'(x)=6x" +2px+g
g'h=5
5=6(1)* +2p(1)+q
—-1=2p+gqg

p=-3
g=>5

QUESTION 7
7.1 fi-N=-7
f(x)=2ax+b
—-7==2a+b

fED==T(=1)+3
=10
~a=b+5=10
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v
g'(x)=6x"+2px+q
v subsx=1land y=35
v" simplification

v p-value
v’ g-value

v J(x)=2ax+b

¥ substitution of x =— 1
v =T==2a+bh

v f-1)=10




SECTION 5: GRAPHICAL INTERPRETATION

QUESTION 1
11

v’ x-intercepts
v’ turning point
v'v shape

7

-1

QUESTION 2
21 f'(x)=3ax® +2bx+c
a<0 shape(max TP)
c<0  y-interceptis ncgative

b<0  axisof symmetryon LHSof y-axis
ACCEPT R ¥ shape (max TP)

fx)=3ax* +:

N
v axis of symmetry
on LHS if y-axis
v’y — intercept is
below x-axis
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QUESTION 3

311  f(x¥)=-x*—x*+16x+16
[(x)=-3x" —2x+16

0=-3x*—2x+16
I +2x—16=0
Gx+8)(x=2) =0

r=—— or x=2
‘3.

f(xX)=—x"—x +16x+16
[(x)=-3x"-2x+16
0=—3x"—-2x+16

0=3x"+2x-16

Note: if neither
f'(x)=0 nor
0=-3x"-2x+16
explicitly stated,
award maximum 3/4
marks

r=

_—2+422-43)-16)

20)

X=—— or x=2
3

S(x)=0
—6x-2=0

OR
f(x)=-3x"-2x+16

—(-2)

2(-3)
1
B
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Y fi(x)=—3x" —2x+16
v f(x)=0 or
0=-3x"-2x+16

v factors

v x values

(4)

"/.f’c.r}=—3f —2x+16
v (x)=0 or

0=-3x"-2x+16

¥ subs into formula

v x values

(4)
v ["(x)=—-6x-2
v —6x-2=0
v' answer

—£49
v re= i+2
2

¥ answer

v _,{‘:_{;2

2(-3)




f{x}=—x3 —x +16x+16

)

3C0)
1
3
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v gl-1)=12
321  g(x)=-2x"-9x+5 v g'(x)=—4x-9
g(-1)==2(=1)" —9(—1)+5
=12
g'(x)=—4x-9
m_ =—4—1)-9
=-5
y=-bx+c
12=-5(-1)+¢
c=7

v’ answer

y=—>5x+7

v og(-1)=12

OR ) = _
g(x)=-2x"-9x+3 Y g'(x)=—4x-9

g(-1)==-2(-1)* =9(-1)+5
=12
g'(x)=—4x-9
my, =—4(=1)=9 v answer
=-5
v—12=-5(x+1)
y=-3x+7

v m_ =-5
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q=7

OR
y=-5x+¢q and y=-2x"—-9x+5

—5x4+qg=-2x"-9x+5
g=-2(x+1f+7
Sg=T

OR
y=-5x+qg and y=-2x"

—Sx+g=-2x"—-9x+5
2 +4x+g-5=0

o —4+.f16—4(2)(q -5)
- 2(2)

_—4x.[56-8¢

X=

4
56 -8 <0
g =1

OR

Since g(— 1}=12 and at x =—1, tangent equation is y =—5x+7

y=—5x+g¢ not intersecting g =
12<-5(-1)+¢

12-5<g¢
7<g
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v sketch

v 7
v'correct inequality

3)

v method

v' 7
v'correct inequality

(3)

v" method

v T
v'correct inequality

(3)
v method

v T
¥ correct inequality

(3)




R(x)=12x"+5

For all values of x: x>0
12x* =0

12x* +5=5

12x* +5>0

For all values of x: A'(x) >0

All tangents drawn to i will have a positive gradient.
It will never be possible to draw a tangent with a negative gradient to

the graph of 4.

OR
B(x)=12x" +5

Suppose Ir*(r)«: 0 and try to solve for x :
12x* +5<0

2 5
r< ———
12

but x* is always positive

.. no solution for x

SR(x)20 forallx e R

i.e. there are no tangents with negative slopes
OR

M(x)=12x" +5

Since clearly A'(x) >0 forall xe £,
it will never be possible to draw a tangent with a negative gradient to
the graph of A.
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v h'(x)=12x*+5

v clearly argues
that '(x) > 0

v conclusion

(3)
v RB(x)=12x" +5

v clearly argues that
W(x)<0 is
impossible

v conclusion
(3)

v h'(x)=12x" +5

v argues h'(x) > 0 by
drawing a sketch

v conclusion

3)




QUESTION 4
4.1  x-value of turning point:

—44+1
X =

.‘.x}—i OR ..xe —E;m]
2 2

4.2  f has a local minimum at x = —4 because:

(1;»)

I

2

OR
f'(x)<0 for x<-4,s0 f is decreasing for x <-4,

-4

v x=—4

v f(x)<0 for x<—-4
v f(x)>0 for
—4<x<]

f(x)>0 for —4<x<1,s0f is increasing for —4 <x <1

ie. . f has a local minimum at x = — 4 ()
v r=— 4
_4 Vf . =
OR gradient negative for

Gradient of f changes from negative to positive at x=—4 ¥ <-4
v’ gradient positive
for-4<x<l
OR
f'(=4)=0 v (-4 =0
f"(—4) > 0 so graph 1s concave up at x =—4, so f has a localy £"(—4)>0
minimum at x =— 4, v x=—4

QUESTION 5
510 x=1 andlorx=2 v'v' answer

(2)
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When x <1, f'(x) > 0 and so fis increasing v f'(x)>0
When 1<x <2, f'(x) <0 and so fis decreasing v f(x)<0
When x > 2, f’(x) > 0 and so fis increasing

v answer

Atx=1: local maximum
v' answer

Atx=2: local minimum

(4)
OR, X o | v f'l:x]
f'(x) =ax” + bx + ¢ is minimum-valued minimum-valued
na=0 v a=(
.~.f has a shape

v' answer
Atx=1: local maximum v' answer

Atx=2: local minimum (4)
OR v'v" number line

f(x) + 0
h's 1

v’ answer

) v
Atx=1: local maximum AnswWeT

Atx=2: local minimum
5.3 1+2 v' answer
x=——=15
2 (1)
5.4 &

/

(4)

/
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v shape

v x-values of
turning points
correct

QUESTION 6
6.1  The y-intercept of g is E(0 ; - 4)
v’ answer

OR (1)
x=0andyv=-4
y=a(x+2)(x—-6) v setting up of equation

—4=a(0+2)(0 - 6) v subs (0 ; — 4)
—4=—-12q

=

v =E(x +2)(x —6)

1,

=—x ——x—-4

OR
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g'(0)y=-4=¢
g'(x)=ax’ +bhx—4
g'(-2)=0
da—-2h—-4=0
b=2a-2
g'(2)=0
2a(2)+b=0
b=—4a
2a—2=—4a

c=—4
4a—-2b—4=0
36a+6b—4=0
48a—-16=0

1, 4
L S SV
Y=3r o3t

OR
v=alx+2)(x—-06)

=a(x’ —4x—12)
=ax” —4dax—12a
—12a=-4
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¥ substitution x =—2
and g'(x)=0

v g"(2)=0

v setting up of equation
¥" simultaneous equation

v g =

1
3

v oyt 24
3 3




v bh=—4a

=2ax+h
dy

0=2a(2)+b

b=—4n
EITHER OR

subs (6; 0) 0=4a—2b—4
0=36a+6b—4 {}:4“_2{_4{.,}_4
4=36a+6b 12 =4
2=18a+3b
2=18a+3(—4a) v setting up of equation
2 =6a 4 v ax’ —d4ax—12a

v simultaneous equation

1 s
=_x —
4 3

At turning point g'(x) =10

Answer only:
=_7 andx=6 ¥

Full marks

If only 1 value given,
max 1/2

-9 4 —
2+6 v x= 2+6

2 2
x=2 v answer
OR
x-value of point of inflection of g is at A.

"(x)=0
zf(j v 2x—4=0

L | v’ answer
3 3

2x—4=0
2x=4

x=2
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g'(x)>0 for x<-2,s0 g is increasing for x <-2.

g’ (x)<0 for x>-2,s0g is decreasing for x> 2.

. g has a local maximum at x = —2 because the graph is
increasing followed by decreasing

\_ /e
X

. g has a local maximum atx= -2
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r=—ic
2(4)
v answer

v answer

vg'(x)>0
v g isincr for x<-2
v g isdecr for x>-2

(3)

v g!'(x)>0 for x <=2
v g'(x)<0 for x> -2

v max atx=-2
(3)

v g'(-2)=0
v g"(-2)<0
v maxatx=-2

(3)




SECTION 6: OPTIMISATION

QUESTION 1
111

Depth after 3 days = 12 —i(B) — %(3)3 = % =6,75m

112 Rate of decrease in depth = h'(r) = —i—%f

Rate of decrease in depth after 2 days
]

4
= —2,25 metres/day

Rate of decrease in depth = 2,25 metres per day

12 g{x)=a_¥2 +£
X

g(x)=ax® +bx

g'(x)=2ax—bx"

b MNote:

0=2a(4)- In the equation

b

Bag=—
16

2
4) £'(x)=0;=0must be
shown in the equation.

b=128a
96 = a(4)’ +§

96 = 15a+i{123a)
96 =484

a=2

b=1256
OR
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v’ answer

v W)
v'derivative

v" substitution of
t=2

v'answer (2,25)
¥" units (metres
per day)

(3)

v g'(x) = 2ax —bx™
v 0=g'(x)
b

v 2a(4) 153

v subs (4 ; 96)




b
g'(x)=2ax - — v g'(x)=2ax— h
x° x°

b b
"N =8ag——=10 v o4y =Rag——
g(#)=8a—— g3 =8a-1g

v g (x)=0
g(4]=15rz+£=96 g(x) .
4 Y g@)=16a+7 =96

32H—£=ﬂ
4

48a =96
a=2

bh=1256
QUESTION 2
21 5(0) =5(0)° —65(0) +200(0) +100 v =0
= 100 metres NOTE: v’ answer

If subs ¢ = 8, then answer = 100: (2)
0/2 Answer only: full marks

2.2 s(£) =5t =65t + 200 + 100 v 5'(f) = 157 =130¢ + 200
s'(6) = 15¢* ~130¢ +200 v substitution = 4
5'(4) = 15(4)* =130(4) + 200 v answer (- 80)
= — 80 metres per minute (3)

NOTE:
If used average rate of change between¢t=0andr=4: 0/3

[fsubs r=4 into s(f): 0/3

The height of the car above sea level is deereasing at 80 metres v" speed 80 metres per
per minute and the car is travelling downwards hence it is a minute
negative rate of change. v downwards

OR

The vertical velocity of the car at £ =4 is 80 metres per minute.

NOTE:
Mark this CA even if answer to QUESTION 12.2 is completely inaccurate.

s'(1) =15t =130¢ + 200 v s"(t) =30t =130
s"(1)=30¢ =130 v s"(£)=0
130 =30« _ v answer
t= 433 minutes
OR
P (—130)
2(15)

f= 43:3: minutes
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QUESTION 3
3.1 V(0)=100-4(0)
=100 litres
3.2 Rate in — rate out v 5_Fk

=5—k !/min
v —4

V'(t)=—4 1/ min v units stated once
(3)
5-k=-4 vV 5-k=-4
k=9 [/min v k=9
OR
Volume at any time ¢ = initial volume + incoming total — outgoing
total v
100+ 5t —kt =100—4¢
100 + 5¢ — kt =100 — 4¢ v k=9
S5t—kt =4t (2)
9t —kt =0
H9-k)=0
At | minute from start, t=1,9-%k=0,
s0 k=9
OR

. dV ) . .
Since = —4, the volume of water in the tank is decreasing by 4 Y k=9

litres every minute. So & is greater than 5 by 4, thatis, £ =9. (2)

QUESTION 4

4.1 s(t) =21 —18¢ + 45 v s'(1)
s'(t)=41-18 Note: answer only v subs =0 into
s'(0)=4(0)-18 award 0/3 marks s'(t) formula

=—18m/s v answer

(2)

(3)

s"(t) = 4 m/s’ v answer

4t —18=0
4 =18
t = E5»::{:crr1-:is or 4,5seconds
OR (2)

s(e)= 2[;*“%)_ +% v _‘.{,]ﬂ[r_%]! N

= %seconds or 4,5seconds

v answer

(2)
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OR
s(1) =217 —18¢+45

—-18

20)

9
t =—seconds or 4,5seconds

QUESTION 5
5.1 ABE=(t2-0)2+(t—3)2
AB? =t*+t2—6t+9

d
—AB?* =4t3+ 2t -6
dt

0=4t34+2t -6
0=2t3+¢t—-3
0=(—-1)2t>+2t+3)
t=1

There is no solution for 2¢2 4+ 2t +3 =10

QUESTION 6
6.1 40— x

6.2  Plx)=(40—x)144+4x)
=4(40 - x )36+ x)
=5760+16x —4x°

P'(x)=16—8x
P'(x)=0
16—-8x=0
8x=16

x=2
Cost=144 +4(2)
=R 152

OR
Max at x=4ﬂ;36=2

Cost=144 +4(2)
=R 152
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—18

v r=—ﬁ

v answer

v'substitution
v simplification

v iABI

da
v iABE =0
da
v simplification
v factorisation
v" answer

v answer

v'concept of
multiplication

v (144 + 4 x)
v answer

v P'(x)=16-8x

v P*[x): 0

vix=2

v answer
(4)
v x=40 & 36 are
solutions to P(x) =0

¥¥x=40536=2

v answer




OR

Number of watches Cost
Year 0: 40 144
Year 1: 39 148
Year 2: 38 152
Year 3: 37 156

Max Income at x=2
Max cost=R 152
QUESTION 7
71 Length of box = 3x
Volume=Ixbxh
O=3y.x-h
9=3xh
pel

2
72 C=(2(3xh)+2xh)x 50 +(2x3x?)x 100

= Sx{iJ x50+ 600x*

2

X

= 1200 +600x?

X
OR
C = (hrx8x)x50+(2x3x*)x 100

= Bx[%] % 50 + 600x”
x

1200

X
C =1200x"" + 600x"

ac =—1200x"* +1200x
e

0=—1200x"% +1200x
1200x" = 1200

=1

+600x*

x=1
Therefore the width of the box is 1 metre.
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Income
5760
5772
5776
5772

v'v explanation

¥ length of box = 3x

vO=3x-x-h

v (2[3_rfj)+ Exh]x 50
v (2x3x%)x100

L 3
¥ substitution of h=—

X (3)

v {frxﬂx}x 50
v (2x3x?)x100

o 3
v" substitution of h=—

X

«’E =—1200x" +1200x
dx

dc_
¥ dx

v(_xj' =1
v x=1




QUESTION 8
8.1 b

m=—-——

y—b="2(x-0)
o

OR

v area formula
v substitution

v’ x-value

To maximise xy, we maximise
Ezi(ljzi(l_i)
ab alb) a a

i

.. . x 1 .
This is a maximum when —=5 Le. x =
il

By the midpoint theorem, P is then the midpoint of MN.
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QUESTION 9

9.1

9.3

7r*h=6
6

7
S= ll’.:lil"'.r.i"2 +2;Jrrf1+4m'zj
= lf}[ZJ'rrh + 6 1'3]

=20rrh+60zr"

=2E:-;m{ 62 J+6E}Er2
Tr

= 607" +E

-
OR

Area offvan 10 spheres/sfere = 10xdxmxr’ =401
Area offvan 10 cylinders/silinders =102z +* + 271 k)

h=

=ll](2.?rr2 +27r 61)
Tr

=20mr’ +@
-

Total area/Totale area = 407 r* + 207 ¥” + E
-

=60zr® +@

-
S' =120mr —120r7 =0

12&1‘[?‘—-@-= 0

.
12077° —120=0
120

T 120m

L= il =0,68 cm
-

3
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v l'l](?;i'..r.'-*"2 +27rh +4)TJ"2)

v 207 rh+ 607 r*

v substitution/substitusie

v'area of 10 spheres/
area van 10 sfere

v area of 10 cylinders/
area van 10 silinders

v’ substitution/substitusie

v'simplification/vereen-
voudiging

v 120mr =120
J:ﬂ

v answer/antwoord




QUESTION 10

V=frr2h+2xlxim'3
2 3
V =mr’h+ im'j
3
z- arh+ iﬂ'f‘l
6 3

T
mrh="——gs

T A

6o’ 3m’
1 4y

e 3
S=2x2xr* +27rh

S=dxr +27rh

S=4mr + Em{ 1,_, —ﬂJ
6r- 3

S=4rr’+ 3£ _37r

1

2
Then 5:1;«;[—) +Z2)
3702) 3

S = 7 square metres

= 3,14 square metres
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v volume equation

_ T
v" substitution of o

v" surface area
equation

v" substitution of /

v simplification




QUESTION 11
111 r=2x v r=2x
Area rectangle = 8x v area rectangle = 8x
v radius small circle
2

= _}'

A(x) = area rectangle — area circle 3

9\ v’ formula
A(x) =8x— er2+,?r(§r] 16

v 2l
9

Radius small circle = %r

A(x) = 8x— 7(2x)’ - H[%(ZI)J

16

A(x) = 8x —4mx” — Hmrz
A(x) =8x-— SZTEIE
A(x)=8- %FH

0=8 —ﬁm
9
72
1047
9
Xx=—
137
x=0,2203683827...
x=0,22m (3)
Area of circles
527 5
=—X
9

- SZT”m,zzf

v" substitution

=0,88 m”

OR
Area of circles
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ANNEXURE A: 2015, 2016 AND 2017 JUNE , AND SELECTED QUESTIONS

-

2015 June Exam Paper 1 (Differential Calculus)

QUESTION/VRAAG 8

8.1 Flxth)= 4

x+h

fa+h)-f@=——— - 4 4 4

x+h X v - —
_ 41’-4(x+.’:r] x+h x

x{x+ ) “,4,1’-—4(x+h}
:w x(x+f1}

xlx+h)
-4k
x{x+h)
-4k
SO+R) = f(x) _ x(x+h)
h ok
=4k
B xh(x + h)
-4

v formula

v answer
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Slx+h)— f(x) v formula
h

['(x)=lim

4 4
- v subst. into

= lim—XtA_X_ formula
h—0 h

dx—4x+h) , 41__4&_'_ h}
x(x+ )

h
. dx—dx—4h
= lim ————
=0 hix(x + k)
lim Y
= xh(x+ h)

X
y=5x"+5x+2

ﬂ:llfilx+5
d

v pllx)=32"+2
v'states & justifies

Ea ? = O for allfvir all.
3x* 20 orf/of x” z0foralliviralle xeR p’(x]}ﬂ

S3xP 422250 foralliviralle xeR

Le. p’(:r] >0 forallfviraflle xeR v linking derivative
Le. all tangents to p have gradient greater than (or equal to) 2. to gradient of

Thus there is no tangent to p that has negative gradient. tangent/verband
tussen gradiént en
Alle raaklyne aan p sal dus 'n gradiént groter (of gelvk aan) 2 he. afgeleide

Daar sal dus geen raaklyn aan p wees met 'n negatiewe gradiént | - (3)
e, I13_'|
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QUESTION/VRAAG 9

9.1

x=lorx=3

'Iﬂf_x_'=3
v xr=1

2)

lex<3

v v answer

2)

For a point x close to 3/Vir 'n punt naby aan 3.

If x<3, f'(x)<0=fdecreasing/dalend m

If x >3, f'(x)> 0= increasing/stygend

Therefore: 1 3
[ has a local minimum at/f het lokale minimum by x =3

OR/OF

At x =3, the gradient function changes from negative to positive
therefore the function will have a local minimum point at x =3/
By x =13 verander die gradiéntfunksie van negatief na positief
dies sal die funksie 'n lokale minimum punt hé by x = 3.

OR/OF

f'(3)=0and £"(3)> 0 therefore the function will have a local
minirmum point atx =3/
f '(3} >0 dus sal die funksie 'n lokale minimum punt hé by x = 3.

v'fdec forx <3
fdalend virx <3
S iner forx>3

[ stygend vir
x>3

v x =23 local min

(2)

v at x =13 gradient
changes from
neg to pos

v x =3 local min

(2)

v 3)>0
v x =13 local min

(2)

f(x)=0 at the turning point offby die draaipunt van f'(x)

Using symmetry/Deur simmeirie x= -HT}—

=2

v answer

(1)

Concave up iffKonkaafop as f"(x)> 0
x>2

v >0

v answer

(2)
9]
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QUESTION/VRAAG 18}

Given: M(t)=1*—9* + 3000

M(0)=0" —9{0) +3000
=3000g or 3ig

v answer

= 9¢% 43000 = 3000
£ =97 =0
t*(t-9)=0
t=0 or t=9

Baby’s mass will return to the birth mass on the 9™ day/
Baba se massa keer terug na massa by geboorte op die g% dag.

v M(t)=3000

vit—0t=0
v factors

vii=9

M'(e)=0

3 —18t=0

3t(t-6)=0
f=0or £=6

Baby’s mass will be a minimum on the 6" day/
Baba se massa sal 'n minimum wees op die 6 dag.

v M'(t)=0

v 3T — 18t
v factors

M'(t)=3t> =18t

M"(t)=6-18
0=6t-18
t=3

OR/OF

Using symmetry/Deur simmitrie :

v 6r—18
v answer
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2016 June Exam Paper 1 (Differential Calculus)

QUESTION/VRAAG 7

7.1

fx+M)=3(x+h)’=5=3(x" +2xh+k*)-5
=3x" +6xh+3h" =5
flx+h)=f(x)=3x" +6xh+3h" =5=3x" +5
=bxh+3h"

=Iﬁi_l:r&(ﬁx+3}i]
=6x

-0

s SR = ()
£ =lim 22

I 2
=lim3{x+}i) =5=(3x"=5)
b—D .f'll
3Ix +6xh+30" =5=-3x"+5
h

=lim

k=D
. 6xh+3h"

= lim ——
kD B

— lim h{(6x+3h)
k-0 i

= ilﬂ{ﬁx +3h)

=6x

v 3x* +6xh+30 =5

v' Gxh+3h°

L flrh)=f(x)
it

v" common factor/ (6x +3A)

v answer

L f+i)=f ()
it

v 3x +6xh+307 =5

v’ Gxh+3h"

v common factor/ (ﬁx + 3.’:]

v answer

(5)

v 2x" d4xT
v 10x*
v =12x7
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QUESTION/VRAAG &

81 | y=12

¥ answer (1

8.2 12=(0-2) (0=k)
k==3

(x=2)(x+3)=0
x==3
OR/OF
y=0
(x=2Y(x-k)=0
(x* —4x+4)x-k)=0
X =k —dx v M+ dx =4k =0

-4k =12
k==3

x==3

But — 4k is the y - intercept
Maar =4k is die y-afsnit

v substituting (0;12)
v k=-3

v —4k=12 or k=-3

¥ x==3
(3)

f(x)=x"+3x" =d4x* =12x +4x +12
f(x)=x"=x"=8x+12
fix)=3x"-2x-8
3Ix* =2x—-8=0
Bx+4)(x-2)=0

x=—E or x=2

¥ 500 or 1852 or ISE
27 27

-i;lg,sz]
3

v f(x)=x"=x"=8x+12
v'derivative
¥'derivative equal to 0

¥ factors or formula

\I” _"{:—i

3

500
'\(’ — —
Y=

or 18,52 or 18E
27

JENN GRADE 12 DIFFERENTIAL CALCULUS MEMO: TEACHER




F(x)=6x-2
6x—2<0

xX<—
. 1
f 1s concave down when x < —

f is konkaaf na onder virx < 3

OROF

F(x)=6x-2
6x-2=0
1
3

xXx=

f 1s concave down when x < 3

. . 1
f is konkaaf na onder virx <—

OR/OF

f 1s concave down when x < 3

. . 1
f is konkaaf na onder virx <—
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QUESTION/VRAAG 9

9.1

V=nrh
a rth =340
_ 340

fr

h

v formula
v equating to 340
_ 340

- F]
Tr

v i

A=2rr+2xrh

=2rri+2r i?]
are
=27r +@
r

A'(r)=dxr _ 680

.y

-
A'(r)=0 for minimum surface area/

vir minimum buite-opperviakte
680

dor=-——=0
r]

; 680 170
" 4r @
=54,11268

r=378cm

r

v 2rr+2xrh

v substituting /1

1-"‘431*—@

IS

v A'r)=0

680

pt=
dar

v answer
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2017 June Exam Paper 1 (Differential Calculus)
QUESTION/VRAAG 8

8.1 flx+h)=3=2(x+h)
=3=2x" =4xh =21
Flx+h)= flx)=3=2x% —=4xh=2h* =3+ 2x*
= —4xh=-2h*

v 3=2x" —dxh-21"

v —dxh =24

iy S+ h)=£(x)
f (I)—lll'l;l I’ ff'{x]=1imf{x+h)_f{r}
_ i = 4xh=20° o h

k-l h

h(=4x=2h)  tim(-4x—2h)

=lim——— )

fe—l)
v
= lim(~ 4x - 2h) A )
f—D

==dx

OR/O gy Slxe+h)=f(x)
¥ *’f{x)—l;mf

o) i )= A (%)
f{x)=1im p
_ i 37204 0) = (3-22)

k-0 h

v 3-2x" —dxh-24"

2 2 z
i 3=2x" —dxh—2h" 34 2x v k2

k=0 }i

i =20
e g v lim(-4x~2h)
i H(=4x =2h) v _dx (5)

k—0 .f'll

= lim(=4x - 2h)

R—0
=—4x
_ 12x% +2x +1
B bx

12x* 2x 1
+——
6x 6x 6x
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y=x+bx*+cx—-4
v’y"=3x1+2bx+c

v"y” =bx+2b

y’: Ixt +2bx 4+

v =6x+2b

At point of inflection:
Y =6x+2b=0
Substitute x =2:
6(2)+2b=0

2h==12

bh==6 v value of b

¥ :_]_'J —EIE +ox—4
Substitute (2; 4]:

z

4=2°—6(2) +cf2)-4 v substitute (2;4)

2c=24

=12 v value of ¢

y:f —-6x" +12x—-4

.',-fy.l'.f =0

v subx=2into y* =0

QUESTION/VRAAG 9
9.1 (0;1)

9.2 fX)=x’=x"=x+1
f@)=x"(x=1)=(x-1) v (x—1)
£ =(x=1)x* -1) v (-1)
70 = (e-1x—1)e 1) /(e t)e+1)
fx)=0
(x=1)x-1){x+1)=0

vi—l-
x-intercepts:  (—1; 0% (1; 0) by

v(1;0)
OR

f)=x"=x*=x+1 v (x—1)

F@®=x-1x-1) < -1)

Fx) =(x=1)x=1)x+1) v (x=1)fx=1)x+1)

f(x)=0
[x—IX:c—lIx+I]=ﬁ
x-intercepts:  (~1; 0); (1; 0) v(1; 0)

v(—1;0)

OR
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fx)=x'=x*=x+1 s
= (e+1)2 =2x+1) . (i:-l;x-n)
ﬁﬂzgﬂllx—llx—ll v (x=1)x=1)x+1)
(x=1) x=1){x+1)=0 v(-1;0)
x-intercepts:  (—1; 0); (1; 0) v(1;0)
(5)

flx)=x"=x"=x4+1

fx)=3x" -2x-1 v f'x)=3x"-2x-1

7'()=0 7S=0
Gx+1{x=-1)=0

v factorisation

_xz—l or x=1
3

v ¥ value

32 v'x value
Y=gz y=0 Py
l}:‘:_

{—1'2] (1;0) 7

3727

v'y—and x—intercepts
v'shape
v'turning points
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QUESTION/VRAAG 10
10.1 | 60=2b+2r+ %{Em-] v E0=2b+2r+ %{lm-}

2b=60=2r—-mr

1
5:3[}—:'—%37' VE=30-r—a

Area = area of rectangle + area of semicircle

A(r)=length x breadth + %[area of circle)
1 1
=(2r] 30-r——m |+ —|m?
@rf30-r-3 7 )+ 1)
=-ﬁﬂr—2r1—m'1+lm'1
2
=6ﬂr—2r1—%m'1 v"Er{]r—Zrz—i?z?z

=60r — [2 + %J‘T}"z

For a maximum,

A'(r)=0

60— 2[2 +%H}' ~0

60—(4+x)r=0
6l
=
d4
=840m
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Mathematics/P1

QUESTION/VRAAG 8

14
NSC — Memorandum

DBE/November 2016

8.1 f(x+h)= 4x?
2
f(x+h)— f(x)=4(x+h)* —4x> v 4(x +h)
= 4(x2 +2xh+h’ )— 4x?
= 8xh + 4h?
£/(x) = fim L) = 1() (e h)= 1)
h—0 h h
. {8xh+4h2}
= lim| =—/———
h—0 h
~ im{h(&;x+4h)}  h(ex h+ 4h)
h—0 h L, 8X
= 8X
OR/OF OR/OF
) =iy 10100
h—0 h h
i L 4(x+h) - 4x?
L - v dx s hY
. [ 4x?8xh +4h? - 4x2}
= lim
hAO_ h
i [ 8xh + 4h? ) 2
B - 8xh +4h
— Iim_M} v h(8X+4h)
hAO_ h —h
= 8X v 8X (5)
8.2.1 : oo
D{X 2X 3}
x—1
- o) -3
X+1 +1
= DX(X—3) \/(X—S)
=1 V1 ©)
8.2.2 1 T
f(x)=/x = x2 v x2
=L 1.0
f (X):EX 2 :
3 3
f”(X)———X7§ \/__X 2
3
[11]
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Mathematics/P1 15

NSC — Memorandum

QUESTION/VRAAG 9

DBE/November 2016

9.1 f(x) = (x+2)(x-1)x—4) vv 1()=(x+2fx-1)x-4)
=(x®+x-2)(x—4)
=X+ X* = 2x—4x* —4x+8 v e>§pansi20n
=x*-3x*-6x+8 Y X -3x ~6x+8 @
b=-3; c=-6; d=8
9.2 f(x) =x*-3x*-6x+8
I (x) =
Fx)=0 v £'(x)=0
3x* —6x-6=0
X*—2x-2=0 v 3x*—6Xx—6
‘= —b++/b*-4ac
2a
2+(2f -4(1)-2)
= 20) v’ substitution into correct
formula
24412
)
X =-0,73
v x=-0,73 (4)
9.3 f(x)=x>—3x*—6x+8
f(-1)=(-1)°-3(-1)° -6(-1)+8 or f(-1)=(1)-2)-5)
=10 =10 v £(-1)=10
f'(-1)=3(-1)° -6(-1)-6
=3 v f/(-1)=3
v’ substitution
y-10=3(x+1) v y=3x+13 (4)
y=3x+13
9.4 f"(x)=6x—-6 v §/(x)=6x—6
y
il
X v'x- intercept
(1,0 v'y- intercept
(0;-6) 3)

Copyright reserved/Kopiereg voorbehou
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Mathematics/P1 16 DBE/November 2016
NSC — Memorandum

9.5 f concave upwards
f7(x)>0 NOTE: v £1(x) >0
6x—-6>0 Answer only 2 /2
w1 vx>1 (2)
[17]
QUESTION/VRAAG 10
f(x)=-3x® +x
-9x* +1=0
" . . v -9x*+1=0
Maximum of f WiIIbeatx:% \/Maximumatx:l
3
3
(HERHEH
2 v f(l)zg
=— 3) 9
9
Maximum of f(x)+q will also be at x :%
1 8
fl=|+q==
[3) 79
2,8 vZig=?
9 9 9 , 9
B 3] v q==
q= 9 3
_2
3
For f(x)+ qto have a maximum of gthe value of g
2
has to be —. [6]
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Mathematics P1/Wiskunde V1 14

DBE/November 2020

SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 7
Penalty of — 1 for notation only in 7.1
7.1 flx)=2x* -1
flx+h)=2(x+ h}j -1
=2 +2xh+ 1) -1
=2x* +4xh +2h* -1 v 2t +axh+ 207 -1
Fle+nh) = flx)=2x" +4xh + 20° —1—(2.*(3 —1)
=2x7 +4xh+ 207 —1-2x" +1 v 4xh + 2h?
= 4xh+2h*
f f (.\') — lim f(.\' + "T}}_ jh('T}
h—0 h
_ Axh+2h? .
— i v' substitution
h—0 h
- 1ij v’ simplification
h—0 h
= lim (4x + 2h)
B j:_’o v’ answer
" ()
7.2.1 d
— (5 Oy
dx
d < 3 2
= 3oy =
I X- +X v 3
3
dv 2 < == R
d_ = : v 74 3y
x
(3)
772 2
-es 4x° -9
flx)=
4x+6 v ( .,
(2x-3)2r+3) (2v=3)2x+3)
- 2[2\+3] v 2(214—3)
_2x-3
2
— ;.;_i v’ simplification to two
. 2 separate terms
flx)=1 v’ answer
(4)
[12]
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Mathematics P1/Wiskunde V1 15 DBE/November 2020
SC/SSINSC/NSS — Marking Guidelines/Nasienriglyne
QUESTION/VRAAG 8
8.1 -1<x<2 v'v answer
(2)
8.2 _—1+2
X=—5 v method
1 Answer Only:
X=— Full Marks v’ answer
)
8.3 1
From the graph x > > Answer Only: Vv answer 2)
Full Marks
8.4 g(x)=ax® +bx® +cx
/ 2
g’ (x)=3ax? + 2bx +c = —6x> +6x +12 v g’ (x)=3ax’ +2bx+c
3a=-6. 2b=6 c=12 _
a=-2 b=3 va=-2
vb=3
93 2
g(x)=—2x%+3x? +12x v g(x)= 25 + 3¢ +12x
(4)
8.5 2
g’ 1 =—61 +61 +12 \/maxgradientatx:1
2 2 2 2
m = % or 135 v'answer
3 2
y=-2 1 +3 1 +12 1
2 2 2
y =% or 65 vy value
Y=y, =m(x-x) -
y-65=135(x—0,5) v/substitution
y =135x-0,25 v'answer
()
[15]
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Mathematics P1/Wiskunde V1 12
NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 9

DBE/November 2021

A _
9 100 —tim LM = ()
h—0 h
2 _ _ 2
f'(x)= lim 20x+h) S(X; h) - (2 =3%) v'substitution
f /(X) —lim 2X2 +4Xh+2h2 —3X—3h—2X2 +3X ‘/2X2 +4xh +2h2 —3x—3h
h—0 h
_lim 4xh +2h? —3h v 4xh+2h? —3h
h—0
. h(4x+2h-3) v factorisation
=lim———
h—0
= Llirg(4x+2h—3)
~f(x)=4x-3 v answer (5)
OR/OF OR/OF
f(x) =2x* —3x
f(x+h) =2(x+h)? —3(x + h) ¥substitution
f (X +h)=2x* + 4xh + 2h? —3x—3h v 2x? +4xh +2h* —=3x—3h
f(x+h)— f(x) = 4xh +2h? —3h
100 —tim T = 10
h—0 h
. 4xh+2h*-3h
=lim el v 4xh+2h? —3h
=lim M v'factorisation
h—0
= LlLTg(4x+2h—3)
. / _
- f/(x)=4x-3 v answer )
9.2.1 | y=4x®-6x"+3x
dy _ 4 3 \/20X4
&—ZOX —-24x°+3 v — 2053
V3 3

Copyright reserved/Kopiereg voorbehou
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<

NSC/NSS — Marking Guidelines/Nasienriglyne
922 B 3 2
—X 1
D +| =
2 3X

>

N

©
N
O

1 2 (4)

[12]
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NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 10

10.1 | h(x)=ax® + bx?
/
h'(x) = 3ax? + 2bx v h(x)
h'(4)=0
v h'(4) =
48a+8b=0 h'(4)=0
6a+b=0 (1) v 48a+8b=0 or 6a+b=0
2514) zl?éi 32 v h(4) =32
a+16b=
v = =
da+b=2 (2 64a+16b=32 or da+b=2
(1)-(2:6a+b=0
da+b=2
2a=-2
a=-1
4-1)+b=2 (5)
b=6
10.2 | h(x) =—x® +6x?
X2 +6x2=0 v -x®+6x*=0
X (—x+6)=0 v factors
Xx=0 or x=6
(©)
1031 | 0<x<4 or 0<x<4 v'critical values
v'notation 2
OR/OF OR/OF
xe(0;4) or xe[0;4] v'critical values
v'notation (2
10.3.2 [ x>2 v 2
v/ notation (2
OR/OF OR/OF
X e (2;00) v 2
v/ notation (2
10.4 | f(x) =h(x-1) = —(x-1)° +6(x 1) v k<32
f(0)=7 v’ new y-intercept = 7
7<k<32 or ke(7;32) v 7<k<32
©)
[15]

Copyright reserved/Kopiereg voorbehou 64]
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SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION/VRAAG 9

9.1 f(x)=(x+t)°(x-3) v f(x)=(x+1)’(x-3)
~3=(0+1)°(0-3) v subs (0 ; -3)
1=t°
t=+1 vt
st=1
f(x)=(x+1)*(x-3) v f(x)=(x+17(x-3)
f(x)=(x? + 2x +1)x - 3) v’ expansion
f(x)=x*-x*-5x-3 (5)
9.2 f/(x)=3x* —2x -5 v f/(x)=3x*-2x-5
0=3x>-2x-5 v=0
0=(x+1)3x-5) v factors
X=-1or x:§ v’ x-value (x > 0)
5 256) _ -
N5 )= aeram) v yvalue (A)  (8)
9.3.1 Xx<3; xz-1 v x<3
vx#-1 2
OR/OF OR/OF
x<-1 or —-1<x<3 vx<-1
v -1<x<3 (2
OR/OF OR/OF
(—oo;—=1)or(-1;3) vV (-o0;-1)
v(=1;3) )
Y X<—
932 x<-1 or x>E OR/OF x<-1 or xz§ X<51
3 3 x> )
OR/OF OR/OF
_ 5, _ 5 vV (-©;-1)
(—o0;—1) or|—=;0| OR/OF (—o;—1] or|—;o 5
3 3 \/[—;OOJ (2
3
9.3.3 #(x)>0
6x—2>0 ANSWER ONLY: v 16"‘2
1o (1;()0] FULL MARKS 3
3 3 1
‘/X>§ (3)
(?)R/OF OR/OF
=+(-1) 1 v substitution
3 1 1
2 3 V=
3
1 1 .
X>§ or (g,OOj ‘/X>§ (3)

Copyright reserved/Kopiereg voorbehou
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Mathematics P1/Wiskunde V1 15 DBE/2022
SC/SS/NSC/NSS — Marking Guidelines/Nasienriglyne
9.4 Distance = x> — x? —5x—3—(3x2 —2x—5)
=x% —4x® —3x+2 ‘/XS__4X2_3X+2
dDistance=3X2 _8y_3 v —lestance:3X2 -8x-3
dx dx
0=3x*>-8x-3
v
0=(3x+1)(x—3) factors
X =3 or x=—% v’ x-values
Max distance
3 2
(44 1
3 3 3 v o X= _§
= @ =252
27 v’ answer
(6)
[23]

Copyright reserved/Kopiereg voorbehou

[66]
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NSC/NSS — Marking Guidelines/Nasienriglyne

QUESTION 8/VRAAG 8

8.1 f/(x)=mx* +nx+k
_— 1
\/ _ =
f/(x)= m( 3)()( 1) substitution of ( 3 Oj
and (1; 0)
1:m(0+ j v’ substitution of (0; 1)
1= Im
3
..m=-3 vm=-3
f f(x)=_3(x+%j(x_1)
/ 2 1
f (X)=—3(X2—§X—§j v f ’(x):—3(x2—§x—%j
i ’(x):—3x2+2x+1
“n=2 vn=2
k=1 vk=1 (6)
OR/OF OR/OF
k=1 vk=1
1 1
O=m+n+1 and =m-=n+1=0
9 3
m-3n=-9 (2) v m-3n=-9
1) -
4n=8 v4n=8
...n=2 \/n:2
m+2=-1
om=-3 vm=-3 (6)
8.2.1 f(x)=—x>+x*+x+2
1) 49
fl-=|=—=181 - i
( 3) 7 v’ x-coordinates of the TP
TP(_% %3) vT. P(—l ﬁj
3 27
f1)=3
T.P@;3) v T.P@;3) 3)

Copyright reserved/Kopiereg voorbehou
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NSC/NSS — Marking Guidelines/Nasienriglyne

8.2.2 f(x)=—x>+x*+x+2
—x*+x*+x+2=0
(x—2)-x? —x—-1)=0
X =2 or no solution Vx=2
v'one x-intercept
) 1:3)
1 v" two turning points
(—— ;1,81)
3 :
2\ v'y-intercept
v’ shape: neg cubic
()
a=_3
2
1
=3 v answer (1)
OR/OF OR/OF
f/(x)=-3x*+2x+1
f/(x)=-6x+2
f(a)=—6a+2=0
—ba=-2
a= % v’ answer Q)
8.3.2 b < 4 units 3
3 3
4
vV b<— 2
3 )
[17]
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