A A+APEX ACADEMY

UESTION SIX:
6.1, fix)= 2x’—4x -6
gx)=-2x+6 : M is the turning point of f{x).
y
S(x)
3]
E\
A\-lﬂ " x
' g(x)
C
Y
6.1.1. Calculate the coordinates of the intercepts A, B and C. (5)
6.1.2. Calculate the coordinates of the turning point M. (3)
6.1.3. Ifboth graphs intersect at B and D, calculate
the coordinates of D. (3)
6.1.4, Use the graph to solve the inequality f{x) . g(x) < 0 (3
6.1.5. For which value(s) of x is f{x) strictly increasing? (2)

6.2, With reference to the above graph calculate the average
gradient between the points B and D of £ . (3) [19]



QUESTION SEVEN:

The graph of fix) = +2

x -3

7.1. Determine the y — intercept of f

7.2, Write down the equations of the asymptotes of .
7.3. For what value(s) of x is f{x) =07

7.4, Draw a neat sketch of f{x).

7.5, Write down one equation of the line of symmetry of f{x).

(2)
)
3)
(5)
@n4 O

QUESTION EIGHT:
p(x)=t.3"+1;(tisaconstant )

passes through the point (0;0)

———gm— e m e ——

p(x) \
0

#.1. Show thatt=-1.

8.2, If pis shifted 4 units to the left to give a new function b,
write down the equation of h in the form y = .........

(2)

(3) [5]
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QUESTION 4

Sketched below is the graph of A(x)=a*, @>0. R isthe p-intercept of #.

The points P(2:9) and Q{b; %J lie on A

4‘}'

A A+APEX ACADEMY

D P(2:9)

R
50 1)

-

4.1

4.2

43

44

45

Write down the equation of the asymptote of A.
Determine the coordinates of R.
Calculate the value of a.

D isa point such that DQ || y-axisand DP | x-axis. Calculate the length of DP.

Determine the values of & for which the equation A(x +2)+ & =0 will have a root
that is less than —6.

(1)
(1
2)

(4)

(3)



A A+APEX ACADEMY

TUESTIUND

Sketched below is the parabola f with equation f(x)=-x"+4x-3 and a hyperbola g
with equation (x—p)(y+1)=3.

e B, the turning point of /£, lies at the point of intersection of the asymptotes of g.
* A(=1;0) isthe x-intercept of g.

Ty
£
B
\ N
A(-1:0) =00 i
£
| !
5.1 Show that the coordinates of B are (2 1) (2)
52 Write down the range of f. (1)
53 For which value(s) of x will g(x)=z0? (2)
54 Determine the cquation of the wvertical asymptote of the graph of A if
h(x) = g(x +4) (1
5.5 Determine the values of p and 1. (4)
5.6 Write down the values of x for which f(x).g'(x)z0 4

QUESTION 6

Given:  f(x)=-x+3and g(x)=log,x

6.1

6.2

6.3

6.4

On the same sei of axes, skewch the graphs of f and g, clearly showing ALL

intercepts with the axes. i4)
Write down the equation of g~'(x), the inverse of g, in the form y=... ()
Explain how vou will use QUESTION 6.1 andfor QUESTION 6.2 to solve the

equation log, (3- x]l =X (3}
Write down the solution to log,(3—x) = x. (1)

[10]
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QUESTION 8

8.1 Determine f'(x) from first principles if f(x)=3x’ (5)
8.2 John determines g'(a), the derivative of a certain function g at x = a, and arrives
f i
at the answer:  lim— drh-2
=l _h-
Write down the equation of g and the value of a. (2)
. dy =7 5
83 Determine — if y=+x" - — (4)
el x

8.4 #(x)=-8x+20 isatangent to f(x)=x"+ax’ +bx+18 at x = 1. Calculate the

values of a and 5. (3)

[16]

QUESTION 9
For a certain function f, the first derivative is givenas f'(x)=3x" +8x-3
2.1 Calculate the x-coordinates of the stationary points of £ (3)
932 For which values of x is / concave down? (3)
9.3 Determine the values of x for which f is sirictly increasing. i2)
9.4 If it is further given that f(x)=ax’ +bx" +ex+d and £(0)=-18, determine the

equation of f. (5)

[13]
QUESTION 5
Given: f(x)= 3 +1 and g(x)=2"-4
' x+2

5.1 Determine f(-3). (1)
5.2 Determine x if g(x)=4. 2)
53 Write down the asymptotes of f. (2)
54 Write down the range of g . (1)
5.5 Determine the coordinates of the x- and y- intercepts of f . (5)
5.6 Determine the equation of the axis of symmetry of / which has a negative gradient.

Leave your answer in the form y =mx+c¢. 2)
5.7 Sketch the graphs of f and g on the same system of axes. Clearly show ALL

intercepts with the axes and any asymptotes. (6)

5.8 Ifitis given that f(-1)= g(-1). determine the values of x for which g(x)> f(x). (2)
21]
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The diagram below shows the graphs of flx)=-x"-x+6 and glx)=mr+ec. Al-2:4) is
the point of intersection of the graphs.

A(-2; 4)
e ™,
"/ \
":r.--'"'-#-. .-"'r \‘\
o / \
= / LY
P B/ o N '
"'—.-—. ."IIII I"-.
n'll \'.
/ \
i b
ll."I "."'
/ |
/ \
/
I

-,
e

6.1 Determine the x-intercepts [ i4)

6.2 Wrile down the equation of the axis of symmetry of [ (2}

.3 Determine the range of f (3)

6.4 Write down the equation of g in the form g{x)= mx +c. (3)

6.5 Write down the average gradient between points A and 1D, (13

6.6 Determine the equation of A, if % is the reflection of  f about the x-axis and then

translated 3 units to the right. Leave your answer in the form h(x)=alx+ p) +g4. (3

6.7 Write down the values of x for which (x>0, (2
6.8 I fip)=f(ry=4,calculate the value of p—r if r<0. (4)
22]

ANSWERS



Ruestion Sin e
eudl. 2acP-di - & =0 A

a*-Ix -3 =
{2 =33 +1) =0

(<]
= 3or x=-—]"‘"

ch i
A(*r;aﬁ B(30)

¢ (0;-6)* (s)
. b,
el2. X = 3 ¢ v
= -?:4} oft x =2
20D (mmwwrij)
= 2 1./'“'
M(z;-67 " (%

b3, 2ot ~doc = 2 =2x 44 A
Int o 422 -6 -C 20
2 -2 -2 =p
2x -x - 8) =0
(2+1)ee-3) =0

GuesTiord Sewen !

2. 3:%%; +2
9> 23
(0y23)w%

72, ox =3 e
y=27"

13 {}u;h-:-zl-_—-; +L

5t

1= 2(w=3) S
| = A = [

7 = L
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(M

(2

(3)

Vs T2
7
/ -2 I
e
v
15. Y=xn - | ok ﬂ:~x+5
prenty

(%)

(®)

(2)
[14]

2=l ey =3
D(-1;8) (2
Eld. 273 App =L £ el
T,
SeLt x> -l ; % %3 (3
65, xpz et (2)
62.
62.
" B(310) o(ee)
AG= 6709
o-3» 4 3)
2 -7 oG (

(i9]

QueeTiod EigHT :

g.0. plc) = £.3™ +|
b

0 = £,3% 4
0 = &t +|
t o= -

A
8.2, hix) = :nax.ﬂ-.'_]h/n

(2}
(2
[s]



A A+APEX ACADEMY

QUESTION/TRAAG 4
41 y=0 v y=0
(1)
42 Ri0:1) ¥ answer
(1)
43 y=a'
O=a ¥ substitution
na=3 v a=3
2)
44 DP=2-4
,1|'I=3.T
1 .
— =3 1 b
|
2 a
=3 ¥ 3 oruse of logs
h=—4 v h=—4
DP=2-(—
=6 units ¥ DP = 6 units
4)
45 Bx+2)+k=0
hx+2)=-k
1 1 1
[}'::—k":_ — oo e
21 v k< or k> 31
L. k<0 v ] kel
21 - = _ﬁ{: L
(3)

111




QUESTION/TRAAGS

A A+APEX ACADEMY

flx)=—x* +4x-3

flx)=0 or
-2x+4=0
x=2

v —2x+4=0 or
4
2(-1)

Y y=-(2] +4(2)-3

= (2
B(2:1)
OR/OF
—x +4x-3=0
x'—4x+3=0
(x—3)x-1)=0
r=3or x=1
+ 3+1
X =_321 v ox= 2
=2
v = (7} (Y — , )
y= lLJ +4|,¢.:| 3 v J=_(2:I—+,_Hj]_3
=1 @)
B(2:1)
5.2 Range/ Waardeversameling : ¥ =1 v el
OR/OF (1)
Range/ Waardeversameling © y e(—xo 1] v (= 1]
(8]
53 x=-1 or x>2 ¥ critical values

v x<-1 or x>2
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=)
54 (x—p)(y+1)=3
Vertical asvmptote of hix) /fverfikale asimptoot atx =2
Translation 4 units to the left / Translasie 4 eenhede links v x=-2
x=2-—4=-21s the equation of the vertical asymptote of (1)
hix+4)
x=2—4=-2is die vergelyking van die vertikale asimptoot
OFR/OF
Copynght reserved Eopiereg voorbehou Please twn over/Blaai om azsebligf
vatRewwroaded from Stanmorephysics.com DBE November 2016
N5C - Memorandum
OFR/OF
3
hix)= +1
{ ) x—2+4
= N +1
x+2
x=-2
is the equation of the vertical asvmptote / is die vergelyking | v x=-2
van die vertikale asimptoor (1)
55 (x—p)y+t)=3
(y+1)= 3
{.‘( -p) 3
3 v
y= -1 r—p
i-p v —t
B(2:1)
B(2:1)
Point of intersection of the asymptotes
Syt van die asimptote
p=2 v p=2
—-t=1
EI = _1 v I[= —].
_ _ ()
x-intercepts of f /[ x-afinifte van [
X —4x+3=0
(r=3)x-1)=0 v both critical values
x=1or x=3
g'(x)<0for xeR; x=2
Hence f(x)<0
v x =l
x<1 or x23 OR/OF (-:1]uf3:x)
voxz3
)
[14]




QUESTION/TRAAG6

A A+APEX ACADEMY

6.1 ¥
£
¥ shape: increasing curve
7 L Y(1:0):
— only on log graph
oA E |
/ Y(3:0)
¥ (0:3)
/
III
I
|
' )
62 y=log, x
gt x=log, ) v interchange x and y
vy=2"
y=2" : A
- 2)
63 |[log,(3-x)=x
2¥=3-x VY Y =—x+3
2'=—x+3
Reflect the graph of g about the line y=x to obtain g~ and
determine the point of intersection of f and g~/ Reflekteer die | ¥ point of intersection of
grafiek van g om die hm y=x en begpaal die smypunt van f and S and g'_l
g (3)
64 =1 ¥ answer (1)

[10]
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QUESTION/VRAAG S
AN - o | o
fB) =t |
-3+2 |
i s |+ answer/amw.
. . — R — e )]
|5-2 4=2"-4 [v4=2"-4
| g=27" o
2 =2
y=-3 | ¥ answer /artw
3 = _ = i (2)
53 x=-2 ¥x=-2
»=1 S i
| — S (R @)
54 | y> -4 ¥ answer/anfw
! ] |
OR/OF
J"E(_"Lm:l ~ answer/grfw.
J
MathematicaP I/ Wiskunde V] 12 DBEMovember 2017

CAPS/KABY - Grade/Graad 11 — Marking guidelines/Nasienvighyne

F.i y-interceptafinir: . -
y=n4_1+i i ¥ subst/very
fl ~1 | x=0 ;
| T2 . i
. l (Jﬂ:-—l 1
y-interceptiafinit is [{I ;—EJ 2
x-intercept/ajsnit:
0= -3 +1 | ¥ substivery
x+1 | =0
. - -3
| x+2 |
- i ¥ simplification/vereeny.
===l v x=]
o (5)
__ x-interceptiafsnitis (1;0) E ; —
56 y=-xtc
| 1=—{-2)+c + substivers
f -1=¢
| ym=—x-1 v answer/aniw.
. @)
| OR/OF
y=1=~x~(-2)) ¥ substiverv
y=-x-2+1
| =il v answer/aniw.
: - L N 2)
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Mathematics/P1/Wiskunde V1 13 DBEMovember 2017
CAPS/KABYV - Grade/Graad 11 — Marking guidelines/Nasienriglyne

I 5T ny f
- ¥'asympt/asimpt ]
v'Shape / vorm
v'x andlen y
intercepts / afsnitte
L ;
1 g : |
---------------- Jemmmmecleecemmmmmmmmmmeeeaaa | Yasymptote/asimpt ,
0 l/__’___.__———-; /x-WMt (<2;0)
*  Yy-interceptiafinit (0 ; -3)
-3 AT
—0,5
: (6)
: {
l .
i <3
k’ i
5 D Lol ociies ——n |
f , .
|
|58  xs-3or -2<x=<-1 - 2 i | Vxs-3 ‘
v-2<x<-1
- OR/OF (2)
| 3 -
xe(-o;-3)u (-2;-1] |./(_m;_3)
| ! v(-2;-1]
l )

[21] l
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QUESTION/VRAAG 6
(61 | 0=-x’-x+6 i (Yy=0
2 ¥'standard form/vorm
x'4+x-6=0 /£ ttaktore
(x+3)x-2)=0
x=-3 orlof x=2 ¥'both answers/beide antw
B(-3;0) and C(2;0) (]
62 |-
TS NOTE/ LET WEL:
= _1) If angwer only: award 2/2 marks
Em Slegs antwoord : gee 2/2 punte v method/metode
-1 v answer/aniw.
il
2
OR/ OF -
_Etx
2 v'method/metode
‘ _(-3)+() "
| 2
o ¥ answer/antw
_2 o @
F-GJ | 1
1-3)
1Y (1
=_("2') '('5)+6 v'Subst
1
' =03 FEL
| TP/ DP (—1,61)
4
Range/waardeversameling ye(—no ;6%} v Answet/aniw.
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6.4 Do) ' ¥ coordinates/koordinate D |
R 6-4
o= 2 |
]0 ( 2) | ¥ gradient. ,
— v answer/antw .
Equation ofivergelyking vam g: g(x)= x+6 2 3) ‘
|
Copyright reserved/Kopieregvoorbehou Please turn over/Blaai om asseblicf
Mathemadcsll"ll Wiskunde Vi 15 DBE/November 2017

CAPS/KABV — Grade/Graad 11 — Marking guidelines/Nasienviglyne

"65 | Average/Gemid.gradient = gradientofivan g
-1 ¥ answer/anfw,

hee e oo e P SSTERTON. i |
6.6 | i 1Y 25 'r/intheform/indie vorm ‘
f(x)— x+E +—4— |f(x)=‘[x+l)2+£
, 1.3 o8 R
He)=(x+3-3) -2 2
Bl ’("'5)
h(x)_[x ) 4 25 |



5.8

OR/OF

fx)=—x"-x+6
! h(x)f(x—3)’+(x~3)—6
- h(x)=x*-5x

| h(x)=(x_-;-)1—.2—s

-3<x<2

OR/OF

xe(-3:2)

r=-2

By symmetry/deur simmetrie
p=1

p-r=3

OR/OF
—x'—x+6=4
-x*-x+2=0
xX*+x-2=0
(x+2)x=1)=0
x=-2 orfof x=1
r=-2

r=1

p-r=3

A A+APEX ACADEMY

3)
v h-(I)E(x—3y +(x—f§)—6

2
-3
2
v 5

4

| s ) B
v v answer/antw
' (2)

v v answer/antw

, @)

Vy=-2

//p-]
v answer/antw.

)

Yr==2
//p:l

v answer/antw.

) |




