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FUNCTIONS AND GRAPHS 202
WORKSHEET

June 2025

QUESTION 4

6

The graph of f(x) = %+4 is drawn below. M is the point where the asymptotes of f
x

intersect. C and D are the x- and yp-intercepts respectively of £ A is the point on f that is
closestto M.
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4.1 Write down the coordinates of M. (2)
4.2 Calculate the coordinates of D. (2)
43 If y=x+¢ isthe equation of a line of symmetry of f, calculate the value of & 2)
4.4 Determine the values of x for which f(x)<0. 4)
4.5 Calculate the coordinates of A. (3)
4.6 A single transformation is applied to f to obtain a new graph defined as
h(x) = H—43 +4. A’ is the image of A under this transformation. Calculate the
X+
length of AA'. @
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QUESTION 5

The graph of f(x) =a(x+ p)* +g is drawn below. C(- 1 ; 4) is the turning point of f.
B(-3;-4) isapointon f

124
C(-1;4)
i) Y
X
6]
B(-3;-4)
5.1 Show that f(x)=-2x*—4x+2.
52 Determine the values of & for which #A(x)= f(x)+% will have no real roots.
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QUESTION 6

The graphs of f(x)=p*+q and g(x)=mx+c are drawn below. A(3 ; 4) is the point of
intersection of f and g. B(0;—3) is the y-intercept of . E is the x-intercept of g.

‘j,
A3 ;4
g
E X
/ O v
/
=3
.Q_—_—_—_—___________—_—______——“——”[3
6.1 Calculate the values of p and gq.
6.2 Write down the range of f.
6.3 The graph of g, the inverse of g, also passes through B. Determine the equation

of g inthe form y=...

6.4 Write down the equation of g™ in the form y=...
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November 2024

QUESTION 4

Given: f(x)=a¢" -1 for a>0. B(Z;%SJ is a point on f.

4.1 Calculate the value of a. (2)
42 ‘Write down the range of £ (1)
43 Sketch the graph of f. Clearly show the intercepts with the axes and asymptotes,

if any. 3)

4.4 It is further given that C isapointon f at y= %

Determine the coordinates of C/, the image of C, when C is reflected about the line
. 3)
9]

QUESTION 5

Sketched below is the graph of f(x) = sl g ¢ having the domain (-0 ;1)U (l; ®).
+p

X

The graph of f cuts the y-axisat (0; 1). A line of symmetry of f is given by g(x)=x-3.

O] 1
______f,/
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5.1 Write down the value of p. (1)
52 Determine the equation of the horizontal asymptote of £ (2)
53 Calculate the value of a. (2)
5.4 For which values of x is f(x)=0? (3)
QUESTION 6

In the diagram below, the graphs of f(x)=—x?+4x+35 and g, astraight line, are drawn.
C(S ; 8) is a point of intersection of f and g. EH is drawn parallel to the y-axis, with E
apointon f and H apointon g.

¥y

A
O x

6.1 Calculate the coordinates of B, the turning point of £ 3)
6.2 Show that the equation of the line through A and C isgivenby g(x)=2x+2. (3)
6.3 Calculate the maximum length of EH for /> g. (4)
6.4 Given: k(x)= f(x+m)=-x> =2mx—m’ +4x+4m+5

Determine the value of m such that g is a tangentto k. (5)
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FUNCTIONS AND GRAPHS 2026

WORKSHEET SOLUTIONS
June 2025
QUESTION/VRAAG 4
4.1 M(3:4)
4.2
flx)= 4 +4
xr—3
y = i +4 = §
0-3 3
D[{l ; ﬁ)
3
4.3 M(3:4)
y=x+t OR/OF v=(x+p)+g
4=3+t yv=x-3+4
= l yY=Xx +.l
St=1
4.4 4 +d=0
x—
—-4x-3)=4
r—3=-1
x=2
C(2:0)
SL2<x<3
6
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4.5

X -
4=
+
X= 5 or x#l

..A[S ; 6)

OR/OF

By translation:

AWa+3:a+4)

A(5 ; 6)

Point closest to the origin in y = a 15 {JE;-\}{E]

X

4.6 -4

—x—=3

A'(-5:6)
AA’ =10

. Reflection in v — axis.

QUESTION/VRAAG S

5.1 y= .clr(::(+l}1 +4
—4=a(-3+1) +4
—8=4a

-2=a
y==2(x+1) +4
y==2x"=4x+2

5.2 k<-4

TikTok @nbmmaths

C)YouTube @nbmmaths

NBM ™M ATHS




QUESTION/VRAAG 6

www.nbmmaths.co.za

6.1 (0:-3) —3=

(3:4)
3

p=2
S f(x)=2"-4

p’+qg OR y=p'-4

g=—4
4=p* -4

p =28

6.2 v>-—4 OR/OF

v €(—4;m)

6.3 gx)=mx+c

E(-3:0)
4-0 2
m= =—
3=-(-3) 3

2
y=—x+c

2
0=—(-3)+c

3(
Le=2

2
y=—x+2

3
OR/OF
For g '

y=mx-3
3=m(4)-3

3
m=—
-1 3
X)=—x-3
g (x) 5

For g:
2x+6=3y

2
—x+2=y
3 )

2
SLy=—=x+2
3

OR ;-—0:%{“3)

2
y=—x+2
3
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6.4 2
glx)=—x+2
3
2
X=—vy+2
33
3
-1
(x)=—x-3
£ 2
November 2024

4.1 f(x)=a" -1

—£=az—l
2 4
a =—
9
2
a=—
3
4.2 y>-=1
OR/OF
_l’E(—l;:sa)
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44 |19 [2)
=2 -1
8 3
E_[ET
8 |3
37 (3)
2) |2
x=-3
.C(—S;E]
8
Tw ]
C|—:-3
8
QUESTION/VRAAG S
5.1 p=-1
5.2 y=x-3 }
=1= Answer only: =
= -2 2
5.3 1=i—2
0-1
a
3I=—
-1
a==3
5.4 -3
-2=0
x-—1
—-3=2x-2
2x=-1
1
LX=E—=-
2
xe{——;l] OR/OF —%Exc:l
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QUESTION/VRAAG 6
6.1 .y
.1'=ﬁ{ 1)=2 OR/OF f'(x)==2x+4=0
x=2
y=—(2)" +4(2)+5
=9
- B(2:9)
62 | x —4x-5=0
(x=5)x+1)=0
x=5 or x=-1
~A(-1:0)
Equation of AC:
§-0 =_1:—0 OR/OF m=u=2
341 x+1 3+1
8x+8=4y y=0=2(x+1)
2x+2=y y=2x+2
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6.3

EH = —x’ +4x+5-(2x+2)
EH = -x" +2x+3

Max EH at:
—_ —_ =7
-2x+2=0 OR/OF x=—b= =2)
2a  2(-1)
=1 x=1

Max length of EH = —( 1)2 +2(1)+3 Answer only: i
4
=4

6.4

k(x)= f(x+m)

=—xr—2mx—-m*+4x+4m+5

F(x)==2x-2m+4
K (x)=2
=2x=2m+4=2
—2x=2m-2
x=1-m

0
Answer only: —

kF(l-m)=g(l—m)
—(1=m)* =2m(l=m)—m" +41—m)+4m+5=2(1—-m)+2

—1+2m=—m’=2m+2m  —m* +4—4Am+4Am+5=2-2m+2

-2m-4=0
Som=-=2

OR/OF

k(x)= f(x+m)=g(x)
—x=2mx—m’ +4x+4m+5=2x+2
0=x" +(211f}'1—2}1r+r;'12 —4m—-3

A=(2m=-2)* - 4(1)(:!1!11 —4m=3)

A=4m> —=8m+4—4m> +16m +12
A=8m+16=0
Som==2

OR/OF
f(x)==x"+4x+5
fl(x)==2x+4=2
—2x=-2
x=1

SO == +4(1)+5

L y=8

.. translate 2 units to the right
Som==2
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