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GRADE 12-FUNCTIONS AND GRAPHS

FEB 18
QUESTION 4

Below are the graphs of f(x)=(x~4)"~9 and a straight line g

. A and B are the x-intercepts of f and E is the turning point of £
- Cis the y-intercept of both f and i

. The x-intercept of g is D. DE is parallel to the y-axis.

L

e

¢
-
0
4.1 Write down the coordinates of E. (2)
42 Calculate the coordinates of A, (3)
4.3 M is the reflection of C in the axis of symmetry of /. Write down the coordinates
of M. (3)
4.4 Determine the equation of g in the form y=nm+c, (3)
4.5 Write down the equation of g™ in the form y = ... (3)
4.6 For which values of x will r(j(x)) <0? 4)
(18]
1
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5

The graph of g(x)=a”* is drawn in the sketch below. The point S(2 ; 9) lies on g. T is the
y-intercept of g.

3.1

5.3

54

S(2:9)

_—

.=

Write down the coordinates of T.
Calculate the value of a.

The graph h is obtained by reflecting g in the y-axis. Write down the equation
of h.

Write down the values of x for which 0<lbg,x<l.
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

The function f, defined by f(x)=—"— +¢ . has the following properties:
x+p

e Therangeof fis yeR, y#1.

. The graph f passes through the origin.

. P(w/2+2;\ﬁ‘2+l) lies on the graph f.

6.1 Write down the value of g. (1
6.2 Calculate the values of @ and p. (5)

6.3 Sketch a neat graph of this function. Your graph must include the asymptotes, if any. 4)
[10]
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GRADE 12-FUNCTIONS AND GRAPHS

SEPT 18 MCED

QUESTION 4

In the sketch below the graphs of g(x) = i +4 and f(x) = ax?+ bx + ¢ are given.
The asymptotes of g intersect at B, the turning point of £ The graphs of fand g intersect at C.

The axis of symmetry of g that has a negative gradient, is the line h(x) that intersects the graph
of fatA (2; 3) and B.

4.1 Determine the equation of h. (2)

42 Show that the coordinates of B are (1;4).

Clearly indicate all calculations. 2)
43 Show that the equation of f(x) is given by f(x) = —x? 4 2x 4 3.

Clearly indicate all calculations. 4
44 Determine the equation of g. 3)
4.5 Determine the equations of the asymptotes of g(x + 1). 2)
4.6 Determine the value(s) of x for which g'(x). f'(x) = 0. 2)

(15]
4
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5

The graph of g(x) = log,x is given below. A is the point of intersection of g with the x-axis.
y
g9
B(2;1) _—
%
O A x
T

3.1
3.2

33

54

Write down the coordinates of A.

Determine the equation of g~ inthe formy = ...

Sketch the graph of p(x) = — g(x). Clearly indicate all intercept(s) with the axes as
well as the coordinates of any other point on the graph.

Use the graph to determine for which value(s) of x will logy,x = 0

BY: AYANDA DLADLA CELL NO: 074 9947970
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QUESTION 6

GRADE 12-FUNCTIONS AND GRAPHS

6.1 Sketch the graph of f(x) = i +qif

The domain 1s given as: x € R;x # —1.
The range 1sgivenas: y ER;y # 2
k<0

x — intercept : ( —%; 0)

f(0)=1
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GRADE 12-FUNCTIONS AND GRAPHS

NOV 18

QUESTION 4

In the diagram below, the graph of f(x)=ax® is drawn in the interval x < 0.

The graph of ' is also drawn. P(-6;-12) isapointon f and R isapointon 1.

Y

P(-6;-12)

4.1 Is /™' afunction? Motivate your answer.
4.2 If R is the reflection of P in the line y = x, write down the coordinates of R.
43 Calculate the value of a.

44 Write down the equation of /™' in the form y=...
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5
Given: f(x)=—L
x-1
5.1 Write down the domain of f.
52 Writcdowntbeasymptomof[.
53 Sketch the graph of f clearly showing all intercepts with the axes and any
asymptotes.
54 For which values of x will x.f’(x)20?
QUESTION 6

In the diagram below, A and B are the x-intercepts of the graph of f(x)=x" —2x-3.
A straight line, g, through A cuts /' at C(4 ; 5) and the y-axisat (0; 1). )

M isapointon f and N isa point on g such that MN is parallel to the y-axis.

MN cuts the x-axisat T.

6.1
6.2
6.3

6.4

6.5
6.6

\

(M
)

3)

(2)
18]

.-

y
i S C4;5)
A
== 1
g =
/ \ =

Show that g(x)=x+ 1.
Calculate the coordinates of A and B.
Determine the range of f.

If MN = 6:

6.4.1 Determine the length of OT if T lies on the negative x-axis. Show ALL
your working.

64.2 Hence, write down the coordinates of N.
Determine the equation of the tangent to f drawn parallel to g.
For which value(s) of k will f(x)=x"-2x-3 and h(x)=x+k NOT intersect?
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GRADE 12-FUNCTIONS AND GRAPHS

FEB 17

QUESTION 4

The sketch below shows the graphs of f(x)=log, x and g(x)= il ‘1.

I—
e T and U are the x-intercepts of g and f respectively.
e The line y=x intersects the asymptotes of g at R, and the graphof g at V.

P

4.1 Write down the coordinates of U, (1)
4.2 Write down the equations of the asymptotes of g. (2)
4.3 Determine the coordinates of T. (2)
4.4 Write down the equation of A, the reflection of f/ in the line y = x, in the form .
Y= (2)
4.5 Write down the equation of the asymptote of /(x -3). (1)
4.6 Calculate the coordinates of V. 4)

4.7 Determine the coordinates of T the point which is symmetrical to T about the
point R. 2)
[14]
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTIONS
3.1 The sketch below shows the graphs of f(x)=x"-2x-3 and glx)=x-3.

e A and B are the x-intercepts of /.
e The graphs of f and g intersectat C and B.

D is the turning point of f.

=

¥y
3
A
S
C
S5 Determine the coordinates of C. (1
5.1.2 Calculate the length of AB. (4)
5.1.3 Determine the coordinates of D. (2)
5.14 Calculate the average gradient of f between C and D. (2)
5.1.5 Calculate the size of OCB @
5.1.6 Determine the values of & for which f(x)=k will have two unequal
positive real roots. (3)
5.1.7 For which values of x will f'(x) ./"(x) >0? (3)
52 The graph of a parabola f has x-intercepts at x =1 and x = 5. glx)=4 is
a tangent to f at P, the turning point of f. Sketch the graph of /, clearly showing
the intercepts with the axes and the coordinates of the tuming point. (5)
122]
10
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NOV 17

GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 4

Given: f(x)= - ax® +bx+6

4.1

4.2
43

44

4.5

4.6

4.7

The gradient of the tangent to the graph of f at the point (-l : %) is 3.

Show that a = % and b=2.

Calculate the x-intercepts of f.
Calculate the coordinates of the turning point of .

Sketch the graph of /. Clearly indicate ALL intercepts with the axes and the turning
point.

Use the graph to determine the values of x for which f(x)> 6.

Sketch the graph of g(x)=-x~1 on the same set of axes as f. Clearly indicate
ALL intercepts with the axes.

Write down the values of x for which f(x).g(x)<0.

BY: AYANDA DLADLA CELL NO: 074 9947970
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5

The diagram below shows the graphs of g(x)=i+q and f(x)=log,x.
x+p

y=~1 is the horizontal asymptote of g.
B(1 ; 0) is the x-intercept of f.
A(t; 1) is a point of intersection between f and g.

The vertical asymptote of g intersects the x-axisat E and the horizontal asymptote at D.

OB = BE.

0| ;
y=-1

5.1

5.2

5.3

54

5.5

5.6

Write down the range of g.

Determine the equation of g.

Calculate the value of 1.

Write down the equation of /', the inverse of f, in the form y =...
For which values of x will f'(x)<3?

Determine the point of intersection of the graphs of f and the axis of symmetry of g
that has a negative gradient.

12
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FEB 16

GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 4

Given: f(x)=2"+1

4.1

4.2

43

44

Determine the coordinates of the y-intercept of /.

Sketch the graph of f, clearly indicating ALL intercepts with the axes as well as any
asymptotes.

Calculate the average gradient of / between the points on the graph where x = -2
and x =1,

If Hx)=31(x), write down an equation of the asymptote of 4.

BY: AYANDA DLADLA CELL NO: 074 9947970

13

(n

(3)

(3)

(1
8]



GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5
The graphs of the functions f(x)=alx+ p) +¢ and g(x)= E_ +d are sketched below.
X+r

Both graphs cut the y-axis at —4. One of the points of intersection of the graphs is P(1 ; -8),
which is also the tuming point of £. The horizontal asymptote of g is y=-2.

14 t

=—2
¢.,V D N ~ -
-4
5.1 Calculate the values of a, p and ¢. 4)
52 Calculate the values of &, r and d. (6)
53 Determine the value(s) of x in the interval x<1 for which grx)2 f(x). (2)
54 Determine the value(s) of & for which f(x)=k has two, unequal positive roots. (2)
5.5 Write down an equation for the axis of symmetry of g that has a negative gradient. (3)
5.6 The point P is reflected in the line determined in QUESTION 5.5 to give the
point Q. Write down the coordinates of Q. (2)
[19]
14
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

Given: f(x)= %x’. x<0

6.1

6.2

6.3

Determine the equation of /' inthe form f'(x)=...

On the same system of axes, sketch the graphs of f and . Indicate clearly the
intercepts with the axes, as well as another point on the graph of eachof fand /.

Is £ afunction? Give a reason for your answer.

BY: AYANDA DLADLA CELL NO: 074 9947970
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GRADE 12-FUNCTIONS AND GRAPHS

SEPT 16 MP

QUESTION 3

Sketched below are the graphs of: glx)=—2x+8

flx)=x* +¢

and A(x)= —2— +1
x—2

A and B are the x- and v - intercepts of /i respectively, C (—6 ; 20) and E are the points of

intersection of fand g.

321

3.2

33

34

3.5

3.6

37

"y

Calculate the coordinates of A, B and E.

Show that the value of ¢ = —16

Write down the values of x for which g(x)-f(x) = 0
Determine the equation of the symmetry axis of /% if the gradient 1s negative.

Show that the length of BE =2 J5

Write down the range of s, if s(x) = h(x) + 2.

If ¢1s atangent to f and parallel to g, determine the equation of the tangent, ¢ in

the form y = mx + c.
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 4

Given: g(x) =log, x and flx) =2x* —4x-6

4.1

42

43

44

4.5

Determine the equation of g~ | the inverse of g, in the form g7(x) = ...
Write f inthe form f(x) =a(x+p) +q

The graph of f 1s shifted 2 unit to the left to form p . Write down the equation of the
new graph in the form p(x) =....._..

Write down the values of x for which log,x =0

If h is the reflection of g~ about the x-axis, for which value of x will
h(x)- f'(x)=3

BY: AYANDA DLADLA CELL NO: 074 9947970
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GRADE 12-FUNCTIONS AND GRAPHS

NOV 16

QUESTION 4

Sketched below is the graph of h(x)=a". a>0. R isthe y-intercept of A.
The points P(2:9) and Q(b; §l—1] lieon A

4}’,
= D P(2:9) ®
h
( )
0 B
4.1 Write down the equation of the asymptote of A. (n
4.2 Determine the coordinates of R. (1
43 Calculate the value of a. (2)
44 D is a point such that DQ || y-axis and DP || x-axis. Calculate the length of DP. (4)
45 Determine the values of & for which the equation A(x+2)+ & =0 will have a root
that is less than -6. (3)

18
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION S

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 tuming point of /£, lies at the point of intersection of the asymptotes of g.
e A(-1:0) isthe x-intercept of g.

v,

...............................

g
/ /

5.1 Show that the coordinates of B are (2: 1) (2)
5.2 Write down the range of /. (1
53 For which value(s) of x will g(x)=0? (2)

54 Determine the equation of the vertical asymptote of the graph of & if
h(x) = g(x +4) (
5.5 Determine the values of p and 1. (4)
5.6 Write down the values of x for which f(x).g (x)20 (4)
[14]

19
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

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

6.1 On the same set of axes, sketch the graphs of f and g, clearly showing ALL
intercepts with the axes.

6.2 Write down the equation of g '(x), the inverse of g, in the form y= ...

6.3 Explain how you will use QUESTION 6.1 and/or QUESTION 6.2 to solve the
equation log,(3-x)=x.

6.4 Write down the solution to log,(3-x)= x.

BY: AYANDA DLADLA CELL NO: 074 9947970

20

(4)

2

3)

(1)
(10]



FEB 15

GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 4

Given: g(x)= L -1
x+2

4.1 Write down the equations of the asymptotes of g.

4.2 Calculate:
4.2.1 The y-intercept of g
422 The x-intercept of g

4.3 Draw the graph of g, showing clearly the asymptotes and the intercepts with the
axes.

44 Determine the equation of the line of symmetry that has a negative gradient, in the
form y= ...

4.5 Determine the value(s) of x for which -12-x-3.

X+
QUESTIONS

The graph of f(x)=a",a>1 isshown below. T(2:9) licson /.

3.1

5.3

54

-

‘:——__—/

0

-

Calculate the value of a.
Determine the equation of g(x) il g(x)= f(-x).
Determine the value(s) of x for which /'(x)22.

Is the inverse of / a function? Explain your answer.

21
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

The graphs of fix)=ax’ +bx+c : a=0 and g(x)=mx+k are drawn below.

D(1 ;: - 8) is acommon pointon f and g.

6.1

6.2

6.3

6.4

6.5

/ intersects the x-axisat (-3:0) and (2;0).
g isthe tangentto f at D.

\(-3:0)

For which value(s) of x is f(x)<07?

Determine the values of a, b and c.

Determine the coordinates of the turning point of £,

Write down the equation of the axis of symmetry of & if h(x)= f(x~T7)+2.

Calculate the gradient of g.

BY: AYANDA DLADLA CELL NO: 074 9947970
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NOV 15

GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 4

Given: f(x)=2""-8

4.1

42

4.3

Write down the equation of the asymptote of /. (1

Sketch the graph of £ Clearly indicate ALL intercepts with the axes as well as the

asymptote. (4)
The graph of g is obtained by reflecting the graph of / in the y-axis. Write down
the equation of g. (1)
[6]
23
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5

Given: h(x)=2x-3 for ~2<x<4.The x-intercept of & is Q.

T
-2 o x
o
: P(x:y)
5:1 Determine the coordinates of Q. (2)
5.2 Write down the domainof h™'. (3)
33 Sketch the graph of A in your ANSWER BOOK, clearly indicating the y-intercept
and the end points. (3)
54 For which value(s) of x will h(x)=h"(x)? (3)

5.5 P(x : ) is the point on the graph of & that is closest to the origin. Calculate the
distance OP. (5)

5.6 Given: h(x)= f"(x) where f is a function defined for -2<x<4.

5.6.1 Explain why / has a local minimum. (2)
5.6.2 Write down the value of the maximum gradient of the tangent to the
graph of f. (1)
[19]
24
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6
6.1 The graphs of f(x)=-2x"+18 and g(x)=ax +bx+c are sketched below.

Points P and Q are the x-intercepts of /. Points Q and R are the x-intercepts
of g. S isthe turning point of g. T isthe y-intercept of both f and g.

0

-

P 0 R
S
6.1.1 Write down the coordinates of T. (n
6.1.2 Determine the coordinates of Q. (3)
6.1.3 Giventhat x=4.5 at S, determine the coordinates of R. (2)
6.1.4 Determine the value(s) of x for which g"(x)>0. (2)
a

6.2 The function defined as y = + ¢ has the following properties:

xX+p
. The domainis x€ R, x # -2,
o y=x+6 isan axis of symmetry.

° The function is increasing forall xe R, x = -2.

Draw a neat sketch graph of this function. Your sketch must include the asymptotes,
if any. 4)
[12]

25
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FEB 14

GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5

51

5.2

2 -
Draw the graphs of x>+ v =16 and x+ y=4 on the same set of axes in your

ANSWER BOOK.

Write down the coordinates of the points of intersection of the two graphs.

QUESTION 6

Consider:  f(x)= iz- +3

6.1
6.2
6.3

6.4

x —
Write down the equations of the asymptotes of the graph of f.
Write down the domain of f.

Draw a sketch graph of f in your ANSWER BOOK, indicating the intercept(s) with
the axes and the asymptotes.

The graph of f 1s translated to g. Describe the transformation in the form
(x:;y)— ... if the axes of symmetry of g are y=x+3 and y=-x+1.

BY: AYANDA DLADLA CELL NO: 074 9947970
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 7

The graph of f(x)=alx - p)2 + g where a, p and g are constants, 1s given below.

Points E, F(1 ; 0) and C are its intercepts with the coordinates axes. A(— 4 ; 5) 1s the reflection
of C across the axis of symmetry of £ D is a point on the graph such that the straight line
through A and D has equation g(x) =-2x-3.

71
1.2
13

14

1.5

-~

v

E Y F(1;0)

Write down the coordinates of C.
Write down the equation of the axis of symmetry of f.

Calculate the values of a, p and g.
If f(x)=—-x*-4x+5, calculate the x-coordinate of D.
The graph of f 1s reflected about the x-axis.

Write down the coordinates of the turning point of the new parabola.

BY: AYANDA DLADLA CELL NO: 074 9947970
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION S8

Given the graph of g(x)=1log x.

e A is the x-intercept of g.

e P (%;2] isapomnton g.

8.1

8.2

8.3

Write down the coordinates of A.

Sketch the graph of g™ indicating an intercept with the axes and ONE other point on
the graph.

Write down the domain of g~ .

BY: AYANDA DLADLA CELL NO: 074 9947970
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GRADE 12-FUNCTIONS AND GRAPHS

NOV 14
QUESTION 4
The diagram below shows the hyperbola g defined by g(x)= ——+¢ with asymptotes
x+p
y=1and x = - 1. The graph of g intersects the x-axis at T and the y-axis at

(0; 3). The line y = x intersects the hyperbola in the first quadrant at S.

-

4.1 Write down the values of p and ¢. (2)
4.2 Calculate the x-coordinate of T. (2)

4.3 Write down the equation of the vertical asymptote of the graph of A,

if h(x)=g(x+5) (n
4.4 Calculate the length of OS. (5)
4.5 For which values of k will the equation g(x) = x + k have two real roots that are of
opposite signs” (1)
(1
29
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION S

Given: f(x)=log,k x where a>0. S(%;-I]isapoimond\cgmphofﬂ

t
7

d

O L4
5.1 Prove that a =3. (2)
5.2 Write down the equation of A, the inverse of £ in the form y= ... (2)
5.3 If g(x)=~-f(x),determine the equation of g. (1)
54 Write down the domain of g. (N
5.5 Determine the values of x for which f(x)2-3. (3)
9]

30
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

Given: g(x)=4x" -6 and f(x)=2Vx. The graphs of g and [ are sketched below.
S is an x-intercept of g and K is a point between O and S. The straight line QKT with
Qon the graph of / and T on the graph of g, is parallel to the y-axis.

i
}
& Q
/ ! E
K
T
6.1 Determine the x-coordinate of S, correct to TWO decimal places. (2)
6.2 Write down the coordinates of the turning point of g. (2)
6.3 6.3.1 Write down the length of QKT in terms of x, where x is the
x-coordinate of K. (3)
632 Calculate the maximum length of QT. (6)
(13]
31
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GRADE 12-FUNCTIONS AND GRAPHS

EXEMPL 14
QUESTION 4
4.1 Given: f(x)= = 3
x+1
41.1 Calculate the coordinates of the y-intercept of f.
412 Calculate the coordinates of the x-intercept of f.
413 Sketch the graph of f in your ANSWER BOOK, showing clearly the
asymptotes and the intercepts with the axes.
414 One of the axes of symmetry of f 1s a decreasing function. Write down

the equation of this axis of symmetry.

32
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5

The sketch below shows the graphs of f (x)=—2x2 -5x+3 and g(x)=ar+gq.
The angle of inclination of graph g 1s 1335° in the direction of the positive
x-axis. P 1s the point of intersection of / and g such that g is a tangent to the graph of
fat P.

- y
P
135° x
0 \
S
5.1 Calculate the coordinates of the turning point of the graph of f. 3)
52 Calculate the coordinates of P, the point of contact between f and g. @
53 Hence or otherwise, determine the equation of g. 2)
54 Determine the values of d for which the line k(x)=-x+d will not intersect the
graph of f (1)
(10]
33
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

The graph of g is defined by the equation g(x) = Jax . The poimnt (8 ; 4) lieson g.

6.1
6.2

6.3
6.4

6.5

6.6

Calculate the value of a.

If g(x) >0, for what values of x will g be defined?
Determine the range of g.
Write down the equation of g'l, the inverse of g, in the formy=_..

If h(x)=x-41s drawn, determine ALGEBRAICALLY the point(s) of intersection
of h and g.

Hence, or otherwise, determine the values of x for which g(x)> A(x).
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FEB 13

GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 4

The graph of f(x) = (%) 1s sketched below.

4.1

4.2

43

44

45

4.6

Aby

—_— %

5 »
Write down the domain of f. (1)
Write down the equation of the asymptote of f (1)
Write down the equation of f ! in the form V= 2

Sketch the graph of /' in your ANSWER BOOK. Indicate the x-intercept and ONE

other point. 3)
Write down the equation of the asymptote of £~ (x+2). Q)
Prove that: [f(x)] =[f(-x)J = f(2x) - f(=2x) for all values of x. 3)

(12]
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5

a

Sketched below 1s the graph of g(x) = +q.

C(2 ; 6) 1s the point of intersection of the asymptotes of g.
B (% 3 O) 1s the x-intercept of g.

¥

*_____/g o6

B(2 ; 0) x
0 L4
5.1 Determine the equation for g in the form g(x) = =S q €))
X=p
52 F 1s the reflection of B across C. Determine the coordinates of F. )
[6]
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

S(1 ; 18) is the turning point of the graph of f(x)=ax’ +bx+c.P and T are x-intercepts of f
The graph of g(x) =—-2x+8 has an x-intercept at T. R 1s a point of intersection of f and g.

B

Y
S(1:18)
7
R
g
P T X
0 »
6.1 Calculate the coordinates of T. 2)
6.2 Determine the equation for f in the form f(x)= ax® +bx+c. Show ALL your
working. 4
6.3 If f(x)= -2x? +4x +16, calculate the coordinates of R. )
6.4 Use your graphs to solve for x where:
6.4.1 f(x)z g(x) )
6.4.2 -2x? +4x-2<0 @)

(16]
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 4

Given: f(x)=-2x*-5x+3

4.1

42

43

Write down the coordinates of the y-intercept of f.
Determine the coordinates of the x-intercepts of f.

Determine the coordinates of the turning point of f.

44 Sketch the graph of y = f(x), clearly showing the coordinates of the turning points

and the three intercepts with the axes.
QUESTION S
5.1 Sketched below are the graphs of g(x)=k*, where k>0and y = g '(x).
(2;36)is apointon g. -
y
(2;36)
g

5.1.1

5.1.3

5.14

5.2 5.2.1

522

"

Determine the value of k.

Give the equation of g~ in the form y =...

For which value(s) of x is g”'(x)<0?

Write down the domain of & if h(x) =g "'(x~3).

Sketch the graph of the inverse of y =1.

Is the inverse of y =1 a function? Motivate your answer.
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

x-d
xX=p

dotted lines are the asymptotes. The asymptotes intersect at P and B(2 ; 0) is a point on £.

A sketch of the hyperbola f(x)= , where d and p are constants, is given below. The

lby
f
P
o &
g x
-1 0 B(2;0) )
A
6.1.1 Determine the values of d and p. (2)
6.1.2 Show that the equation of / can be written as y--—TslH. (2)
x
6.1.3 Write down the coordinates of P. (2)

6.1.4 Write down the coordinates of the image of B(2;0) if B is reflected
about the axis of symmetry y=x+2. (2)

6.2 The exponential function, g(x)= p.2* +¢ has a horizontal asymptote at y = | and
passes through (0 ; - 2). Determine the values of p and q. (3)
(1]
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GRADE 12-FUNCTIONS AND GRAPHS

FEB 12
QUESTION 5

6
The graphs of the functions f(x) = —2x* +8x+10 and g(x)= 1— are sketched below.
x

G and H are the x-intercepts of f.
D is the turning point of f.
Points A, B and C are the points of intersection of f and g.

G
A
5.1 Write down the equations of the asymptotes of the graph of g. 2)
5.2 Determine the coordinates of H. (€))
53 Determine the range of f. “4)
54 Verify that C 1s the point (1 ; 16). 2)
55 Determine the coordinates of the turning point of p if p(x) = f(3x). (3)

(15]
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

Given: f(x)=3"

6.1

6.2

6.3

6.4

6.5

6.6

Determine an equation for £~ in the form f~(x)= ..

Sketch, in your ANSWER BOOK, the graphs of f and f~'. showing clearly ALL
intercepts with the axes.

Write down the domain of f~'.
For which values of x will f(x).f(x)<0?

Write down the range of A(x)=3"" -4

Write down an equation for g if the graph of g is the image of the graph of f after
f has been translated two units to the right and reflected about the x-axis.
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NOV 12

GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 4

41

42

421

422

423

424

425

Consider the function f(x)=32"-6.

41.1 Calculate the coordinates of the y-intercept of the graph of f.
412 Calculate the coordinates of the x-intercept of the graph of f.
413 Sketch the graph of f 1n your ANSWER BOOK.

Clearly show ALL asymptotes and intercepts with the axes.

414 Write down the range of f.

S(-2 : 0) and T(6 ; 0) are the x-intercepts of the graph of f(x)=ax’ +bx+c¢ and

R is the y-intercept. The straight line through R and T represents the graph of

g(x)=-2x+d.

S(-2:0) T6:0) x

Determine the value of d.

Determine the equation of f in the form f(x) =ax’ + bx +c.

If f(x)=-x+4x+12, calculate the coordinates of the tuming point

of f.

For which values of X will f(x) = & have two distinct roots?

Determine the maximum value of A(x) = 3712,
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5
The graph of f(x)=—4/27x for x = 0 is sketched below.
The point P(3 ; —9) lies on the graph of f.

-
.‘.

w0 | Use your graph to determine the values of x for which f(x)=-9. 2)
52 Write down the equation of £~ in the form y = ... Include ALL restrictions. (3)

53 Sketch f~', the inverse of f, in your ANSWER BOOK.

Indicate the intercept(s) with the axes and the coordinates of ONE other point. 3)
54 Describe the transformation from f to g if g(x) = 4/27x, where x = 0. (1)
9]

QUESTION 6

The graph of a hyperbola with equation y = f(x) has the following properties:

¢ Domain: xeR, x#5
e Range: yeR, y#1
o  Passes through the point (2 ; 0)

Determine f(x). [4]
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5

3

Consider the function f(x)= = -2.
x—

5.1

57

53

54

55

Write down the equations of the asymptotes of f.
Calculate the intercepts of the graph of f with the axes.
Sketch the graph of f on DIAGRAM SHEET 1.

Write down the range of y = — f(x).

Describe, in words, the transformation of f to g if g(x)= :
Xk
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6
A parabola f intersects the x-axis at B and C and the y-axis at E. The axis of symmetry of the
parabola has equation x = 3 . The line through E and C has equation g(x) = % — —;— :

6.1

6.2

6.3

6.4

6.5

6.6

E
0

Show that the coordinates of C are (7; 0).

Calculate the x-coordinate of B.

Determine the equation of f in the form ¥ =a(x—p)2 +4.

Write down the equation of the graph of /. the reflection of f in the x-axis.

Write down the maximum value of #(x) if #x)=1-£Ax).

Solve for xif f(x* —2)=0.
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QUESTION 7

GRADE 12-FUNCTIONS AND GRAPHS

\X
Consider the function f(x)= [,; | .
\2)

11
12
73
74
NOV 11
QUESTION 5
51
511
512
313
514
3:1:5
52

Is f an increasing or decreasing function? Give a reason for your answer.

Determine £~ (x) in the form y= ...

Write down the equation of the asvmptote of flx)-3.

Describe the transformation from f to g if g(x)=log, x.

-6

Consider the function: f(x) = — -1
xX—

Calculate the coordinates of the y-intercept of f

Calculate the coordinates of the x-intercept of f.

Sketch the graph of f in your ANSWER BOOK, showing clearly the

asymptotes and the intercepts with the axes.

For which values of x 15 f(x)>07?

Calculate the average gradient of f between x=-2and x=0.

Draw a sketch graph of y = ax? +bx+c, where a<0. 5<0, ¢<0 and
ax® +bx +c¢ =0 has only ONE solution.
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

The graphs of f(x)=2" -8 and g(x)= ax’ +bx +c are sketched below.

B and C(0;4.5) are the y-intercepts of the graphs of f and g respectively.
The two graphs intersect at A, which 1s the tuming point of the graph of g and the x-intercept
of the graphs of f and g.

C(0:4.5)

-

_//

6.1

6.2

6.3

6.4

6.5

6.6

Determine the coordinates of A and B.
Write down an equation of the asymptote of the graph of f.

Determine an equation of 7 if A(x)= f(2x)+8.

Determine an equation of 4~ in the form y= ...

Write down an equation of p, if p 1s the reflection of i~ about the x-axis.

3 5
Calculate > g(k)—- D g(k). Show ALL your working.
k=0 k=4
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GRADE 12-FUNCTIONS AND GRAPHS
FEB 10
QUESTION 6

The graphs of f(x) = —x*+7x+8 and g(x) = —3x + 24 are sketched below.
fand g intersect in D and B. A and B are the x-intercepts of f.

B
\ ¥y
D(a:b)
S(x:¥)
C
f
T
g

x

TT N\
6.1 Determine the coordinates of A and B. €))
6.2 Calculate a, the x-coordinate of D. (€))]

6.3 S(x ; »v) 1s a point on the graph of f, where a<x<8. ST 1s drawn parallel to the
v-axis with T on the graph of g. Determine ST 1n terms of x. 2)
6.4 Calculate the maximum length of ST. 2
(12]
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 7

The graph of f(x) =3 is drawn below.

~

~~

A
|
&b

71 Write £~ in the form y =...

7.2 Sketch the graphs of y=f"(x) and y=f"'(x—2) on the grid provided in
DIAGRAM SHEET 2.

7.3 Use your graphs to solve for x if log,(x—2) <1.

QUESTION 8

Given: f(x)= tan(x-30°)

8.1

8.2

8.3

Sketch the graph of y = f(x) for —90° < x £90° on the gnd provided in DIAGRAM

SHEET 2.

Write down the equation of an asymptote of £

Describe in words the transformation of f'to g if g(x) = tan(30° - x).
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GRADE 12-FUNCTIONS AND GRAPHS

NOV 10
QUESTION 4
Given f(x)= 2l g. The point A(2 ; 3) 1s the point of intersection of the asymptotes of f.
xX—p

The graph of f intersects the x-axis at (1 ; 0).
D 1s the y-intercept of f.

o~ .v
S
AQT3)
—f\
D

(1:0) k

5 B
41 Write down the equations of the asymptotes of f 2
42 Determine an equation of £ 3)
43 Write down the coordinates of D. 2)
44 Write down an equation of g if g is the straight line joining A and D. 3)
45 Write down the coordinates of the other point of intersection of fand g. “

(14]
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 5

Consider the function f(x)=4""-2.

5.1 Calculate the coordinates of the intercepts of f with the axes.

5.2 Write down the equation of the asymptote of f.

53 Sketch the graph of f on DIAGRAM SHEET 1.

54 Write down the equation of g if g is the graph of f shifted 2 units upwards.
3:5 Solve for x if f(x)=3. (You need not simplify your answer.)
QUESTION 6

The graph of f(x)=ax’. x <0 is sketched below.
The point P(— 6 ; — 8) lies on the graph of f

6.1

6.2

6.3

6.4

6.5

wk

Calculate the value of a.

Determine the equation of £, in the form y= ..
Write down the range of f~.

Draw the graph of /™' on DIAGRAM SHEET 1. Indicate the coordinates of a point
on the graph different from (0 ; 0).

The graph of f 1s reflected across the line y = x and thereafter 1t is reflected across
the x-axis. Determine the equation of the new function in the form y= ...

51
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GRADE 12-FUNCTIONS AND GRAPHS

NOV 09

QUESTION 5

Sketched below are the graphs of f(x)=2" and g(x)=—-(x—1)* +b_ where b is a constant.
The graphs of f and g intersect the y-axis at C. D 1s the turning point of g.

A

X
5.1 Show that b= 2. 2
i Write down the coordinates of the turning point of g. 2)
53 Write down the equation of f~'(x) in the formy= . (D

54 Sketch the graph of f ' on the system of axes on DIAGRAM SHEET 1 (attached).

Indicate the x-intercept and the coordinates of one other point on your graph. 3)
5.5 Write down the equation of 4 if A(x)=g(x+1)-2. 2
5.6 How can the domain of & be restricted so that /™' will be a function? (D
57 Determine the maximum value of 2°"*" . 2)
(13]
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

The sketch below shows the graphs of f(x)=g+cosx and g(x)=smpx for
x€[-180° ; 180°].

S~
¥y
)
. . 1 x
160 135 45 0 a3 135 %0 ns
-+ >
6.1 Write down the values of p and g. 2)
6.2 Write down the range of f. (1)
6.3 Use the graphs to answer the following:
6.3.1 Explain how you would solve the equation (2sinx—1)cosx=1. ()]
6.3.2 Give ONE solution to the equation in QUESTION 6.3.1. (1)
[6]
QUESTION 7
, x+3
Given: =—
wven: f(x) ey
7.1 Calculate the x- and y-intercepts of f. €))
2
7.2 Show that f(x)=——+1 )
x+1
7.3 Write down the equations of the vertical and horizontal asymptotes of f. )
74 Draw a sketch graph of f(x) showing clearly the intercepts and asymptotes on the
axes provided on DIAGRAM SHEET 1 (attached). 4
75 Usey h to solve: B 2-1
2 se your graph to solve: e 3)
[15]
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GRADE 12-FUNCTIONS AND GRAPHS

EXEMPLO08

6.1

6.2

6.3

6.4

QUESTION 6

The diagram below shows the graphs of f(x) = a*and g(x) = bx’

~

2 ) 53 57 3 : ;
The point P[l 2 5 ] 1s the point of intersection of / and g.
3

f

Calculate the values of @ and 5. 2)
Write down the equation of £~ in the form y = _.. 3)
Explain why the inverse of g is not a function. (2)
Write down TWO ways in which the domain of g could be restricted in order that

g} is a function. )
Determine the x-values for which:

6.5.1 ) >0 2
652 f(x)-1-g(x) @)

[13]
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 7
. 2
Given: gx)=——-1
X3
7.1 Write down the equations of the asymptotes of g.
72 Calculate the intercepts of g with the axes.
13 Use DIAGRAM SHEET 1 to draw the asymptotes and make a neat sketch of g.
QUESTION 8
Sketched below are the functions f(x) = cos(x +30°) and g(x) = 2sin x for x £[-180°; 180°]
-~
>+ V
24
1 1
- } ; t :
-1 -90 -60 -30 30
14
24
8.1 Write down the period of f.
8.2 Give the new range of g if g undergoes a positive vertical shift of 1 unit.

83 Write down the new equation of f if 1t 1s shifted 30° horizontally to the right.
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GRADE 12-FUNCTIONS AND GRAPHS

ADD EXEMPL 08

QUESTION 4

The graphs of f(x) = —(x +1)* +4 and g(x) =a.3" +q are sketched below.
A and B are the x-intercepts of f

C 1s the y-intercept of f and lies on the asymptote of g. The two graphs intersect in D, the
turning point of f

4.1

42

43

44

47

- "

Determine the coordinates of A and B.
Determine the equation of g.

Calculate the coordinates of the point on f for which the tangent to f will have a
gradient of 1.

Write down the values of k& for which f{x) — k& will always be a negative value.
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTIONSS

The graph of p(x) =a” is sketched below. The point T(— 3 ; 8) lies on the graph of p.

5.1

52

53

54

+y
T(-3:98)
k'
X
0
Calculate the value of a.
Write down the equation of p'(x) in the form y= ...
For which values of x will p7*(x) > -3?
Write down the equation of ¢ if ¢ 1s the result of p shifted 3 units to the right.
57
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 6

The graphs of f(x) = ——31 +5 and g(x) = -3x + 2 are sketched below.
x+

' §
6.1 Write down the range of f(x). )
6.2 Determine the coordinates of the points of intersection of f and g. 4
6.3 Describe the transformation of f to & if h(x) = il +5 (9))
X+
(8]
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GRADE 12-FUNCTIONS AND GRAPHS

QUESTION 7

The graphs of the functions f(x) = tan(x —45°) and g(x) =sin2x for x €[-135°; 90°] are
sketched below.

1+
¥ 2
-135 -9 45 5 50 i
-1

g /
71 Write down the period of g. (D
1.2 For which value(s) of x will f have an asymptote if x €[-135°; 90°]? )
7.3 Write down the equation of & if & 1s the reflection of g in the x-axis. 2
QUESTION S8
Karabo does not have a calculator and has to find the value of the following expression:
2008 +2009 x2007 -2006 x 2010 - 2016 x 2000
Show Karabo how she can calculate the answer without using a calculator. 4]
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