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Chapter B1

Functions

B1.1 Linear functions:

Revision!

) —
2 = N a5 the gradient and c as the y-intercept.
X, — X

Standard form: y =mx +c with m =

Date:

Exercise 1:
(1) Draw each set of straight lines on the same system of axes and determine the point of intersection

for each set:

(a) x-y+1=0 and x+y=3 (b) 2y +1 =x and x+y=1

X-y+) 20 .. M .‘AJ-H:DC---@

DC—I."\"Lf (—!; G) x'l'ﬁ+: (,' (7] )
—_—— I

T . RS -3

O~y (dil :/4 ;,-\7". (o, -z_)

Deriy, 53 - --@ oCt+ i, =) ---@

S = nt (3;0) oC -/ (fd)

(O;,/)

L_J"."F\*.' (Ora) %z_}"_\?l-‘

=
(¢) 2x+3 =y and 2y -4x+6 =20 (d 4x+2y=-3 and 2y + 15 = 3x
22 +3% ~--@ 4+ =3 _ __ @O
x—:'nf.‘ (-ji,o) 3¢ —)'—F (-% 'o>
- /
. -2
Y ~)nt (0,3) w-int: (o :z,)
==
20 —4X A+ 4 =06 - & 2y Fi18 =3X -.-&)
-~/ 2
> =)'~ (.Q;O) o€ it (S"o)
/ !
L_,o';'r-‘#.' (O, h3) (= int ! (O;" 75)
(2) Determine the equation of the straight line: x y
(a) through (1;3) and (2; -1) (b) through (4 ; 0) and parallel to
o€, 4 Xa Y Jy+6x-2=20
24, _ —3~3 _ -4
M 23 -n, = 270 = b Ty 3&4 = —602C 4 2
L, T~ x4+ L u = ~.1x+§
v, v
3 = ~ul)sc AN s V] (// ﬁ'ﬂe_s)
7 ~C LG =2 +C
[y
o = =yt + 7 o= -alu)sc
= ! & = C }
~-:.:f:vc_+‘e'sb

)
vy







(c) through (3;-7) and (3; 4)

SN=I3

i:"\ AO"LL) /OO:"“'%S

Lo =3
—

) I? c
(3) The pomts’?ﬁ% 33),(0;4) and (-1 ;m)
is collinear. Calculate the value of m.

=S - =& . i

Meg= o-3 -~ =3 T3
I At Bkl 2
Mapc - el B o)
6&{7" f")r-}lg = MBC (Co//f/)ec,f)
i - Fala Nl
I = o
(I)(—:) = S(M—q)
~ B Sm—j2
- L 2
nT 3m oMM T3
= ——

B1.2 Quadratic function (parabola):

B1.2.1 Sketching of the parabola:
B1.2.1.1 Standard form 1:

y=ax’ + hx + ¢

Influence of a: [Form!]

lfa>0:\/ and

Influence of b: [Symmetry-axis!]

If symm-axis (x) = 22 > 0 then:

h
—»
\ 4
>

If symm-axis (x) = 32 = 0 then:

(d) through (0 ; 2) with an inclination of

135°
m = 190'\6)
rE I&Ch /35 ° ¢

C
~~ = - J‘Lr‘@uj/) '(\ol'g

e Ly T ooy O

)
Ly T Do r2
L/ L

(4) 3x - 2y =3 and px + 1 =2y is
perpendicular. Calculate the value of p.

3xX-3 =2y mc/

3,z 7 wj
El i N (L TETXFS
-/ /
Bt hnes e 1
3
: 3_"7;{‘:-/
3£ .
A T
30 = -y
- —4
0o 3
—_—F
if a<0:/\
If symm-axis (x) = 32 < 0 then:

A

1
|
1
1
1

—t
y
>

F 3

Influence of c: [y-intercept!]

-,
r
>

¢ represents, similar to the straight line, the y-intercept of the parabola.
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E.g. 1 Skeich the following: Jy = 2%+ 4x + 16

ok o o ok ok

Step I [Write the equation in the standard form]: y=-=x' +2x+8

Step 2 [Interpret the form]: a < 0 .. /\
Step 3 [Determine the y-intercept]: ¢ = 8 or substitute x = soy-imt: (0 8)

Step 4 [Determine the x-intercept(s)] There can be two, one, or no x-intercepi(s).
Subst y =0 — 0 = -x° + 2x + &
0=x°-2x-8
0=1(-9Px + 2}
Lox=4 or x = -2
o ox-tmtercepts: (4 0) and (-2 0)
NB: If you do not find factors for the equation, make use of the formula’

Step 5 [Determine the equation of the symmetry-axis]:  Formula - x = =

a

From standard form: a = -1 and b = 2 — X = 2:’_‘?,’)

= A
x = =% =]

or the symm-axis is exactly halfivay between the hwo x-int: .. symm-axis = J—*;ﬁ =4 =]

Step 6 [Defermine the coordinates of the turning point]:
Subst x = 1 (symm-axis) in the equation of step 1
Ly =+ + 8
Loy =-()F + () + 8
Ly=-1+2+8=29 TP = (1.:9)

y

Step 7 [Draw the curve of the function]: A
Show the x-and y-intercepts and the
turning point clearly.

[

Conclusions:

+—;
Max value of 9 /
Domain: x e R
Range: y < 9

v

Exercise 2: Date:
(1) Draw the following functions on different Cartesian planes: (Do drawings on the leftl)

(8 y=x> +8x+12 Feren: @70 U

—-6-2

P (Of:fc;z ) Sy — a5¢iS " 2C T 2
Voo
DC —{r'\'/L >C =—4{-

=2 —
O = o€ FgoCcH IR 7/r- = 5% 4+ ®o5c 442

O‘:—-(Dc,féj(oc-fl) =("4c)11—8(“f+)7‘/2

X == ocr S T -2 = 1€ — 2242

(—4/‘0) (-‘,21'0)

Ty

Qe ¢

Sy (“4/'—L; )



(e

_—

\

(b)

(e

S-El

(&)



b) y==x>-x+6
Form: G <O ﬂ

L,f“f'ﬁf'-' (Oé)
- 7

o 2
X i~ o= = T—ac +¢

2.
O = >¢ +x —6

O = (>c1~3>(x —..1)

= ~3 a/~ > T2

(sz,’o)

(ce)

. —b _ S
Sy mGX (5D e T ;IZ;:;(:y
- L
A )
P‘ 4)2 i)
7_ o (/(_,l-:"_'(_ﬁl 2 +é
= -(4)r 3 +6
V-1, 2, 2%
s — 4"’4*4
Vo as
5 %
2,
TP ("az-'?)

/

(d) y=x>+4x + 1
Form: G >o A

) f /i
X —_Int . oz oac g 4
-V =Y
2C = 2.6
- —at Ayt~ G
— a ()
o AR
el .2.
2C = ~of=?7 of >x = -3 73
— 5
Sy~ GXiS —r = o
De = 204D
oC T T D
2
TP = (~2) wal-2)s,
o
~ 4 — &5+ /
Ly = -3

k/77/0 (—2.,"3 )

() 2y =2x? - 6x + 4

G ioc®~35¢2
Form G 70 /\\j
(o ',2)
X—inF o= 5C = 35¢ 40

< (ac—.z )(DC—F)

2 = R cr oC =

s = /:—\71— -'
g

L, — 7 (s '"‘3)
' { =2,
o — /f‘\7L =~ o - 2o -
z

DS 2
e —RIFIANQYE— (1 (2]
= 2 (i)
22 AF
= T E
/Q rcofﬁ
= e —m#froep%s

= (-a2)
Sy T GoUST DC S 3oy =

B e ) on (o) s

= = (,)+.2~3
G T =) D=3
=
u 7~ (~f,,'~£l)

Check Fb/l.\jl,' PC‘Q,"—\})
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(2) Consider: f(x) = 2x* - 3x + 1
(a) Sketch f. Show all calculations.

F(x): u = ax2“3x+/

Form:  Gg7o (A
-5
et (o ‘/) Summ- 05 ¢ = Ao
G ’ v - (-3) 3
: 2 3 3
xX-/nt 0T 22 ~ 3>+ / 2C= Taray © o4
= (ax—/)/oc-/) TP.‘sz(i)é—z(%)f‘/
- R/AN - 273
RN =1=o  of se=1 - (!6) (4>”"
L = =18, F
X = o (Lj T % 5 &
. o = Z
Sy T T -'.Tf(z?f'“s»)
7 i
(b) Draw on the same Cartesian plane as in (a): g:x— -3x + 3. Show all calculations.
' j = —3x 4+ 3
2C '—l""\-}- . [ —,',-\—,L . (O ' 3 )
7 I 7
O <-32x+ 3
_32 = 3 e D = (/,‘ o)
(¢) Determine the following: (i) the domain of g.
(i1) the range of f.
(iii) The equation of the symmetry-axis of f.
(iv) The coordinates of f N g.
(D oce R
90 — 4
(:’f ) .z 7/ Y
iy %3
) o0 T g
(i) /71(1;0) o~/ R(//’é)
(3) (a) Draw on the same Cartesian plane: p(x) = x> - 2x and q(x) = 4 - x2
D(Jl>=u=,x&“-2.x R7 c,[-x)=(_. Z g~ ¢\
/ — 3
u—;fﬂL_‘ (O'O L~ rnt s (o'q)
v i o R— 7
. Z »
x—-/f\'/‘ G= o€ -2 D(,“.f"\7l.' o = L{.—JCZ
o= x(x—,z) <= (2-36.)(,2&)()
X =20 or X =2 X =2 o x = "2
. 212 . 2-2
Syme . oxciS o T Ty T S X8y T2 T o
g z ulo, — ¥-4
TR = ()5 -20) Jr: = u-()
v %
Gy = -2 == O T 4
v v

TP (i -1)

7

)

S TP (O;éL
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(b) Use the graph in (a) and determine the following:

(i) Domain of p. (iii) Min/Max value of q.
(ii) Range of q. (iv) x if plx} = qx).
(1) Do xe k) (i) rex uc/Lc’-’ 07C 4

(i) Rcf/: jS‘F (’“’J At 9'(2/'0)
encl B(-i}‘d,)

B1.2.1.2 Standard form 2:

y=alx-p)? +

Influence of a: [Form!]

Ifa>0: U and if a< f\
Influence of p: [Symmetry-axis!)

The equation of the symm-axis: x = p

Influence of q: [Min/Max!]

q represents the y-coordinate of the turning point. =~ TP =(p:q)
E.g. 2 Sketch the following: y=(-1°-
ek e ok sk
Step 1 [Interpret the formj: a > 0 \/

Step 2 [Determine the coordinates of the turning point]: TP = (p;q) = (I ;-4
Step 3 [Determine the x-intercept(s)]: Subst y = 0

0=(x-]}2-4 or 0=@(-1)7 -
4=(x-1? 0=x? -2x+1-4
+f4 = x -1 0=x% -2x-3
+2=x-1 0=1(x-3x + 1)
2+]orx=-2+1 x=3 or x-=-]
= 3 x = -] sox-int: (3, 0) and (-1 0)
Step 4 [Determine the y—mt] Subsr x =10 Step 5§ [Draw the graph!]
Ly = (0 ']) ¥
Ly = e i
Ly=1-4 |
Ly = -3 I
syt (0 -3) :
< !
Conclusions: -1\ ] 3 P x
i
Min value of -4 N
Domain: x ¢ R :(1;'4)

Range: y = 4 \ 4
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Exercise 3:

Date:

(1) Sketch the following functions on separate Cartesian planes: (Draw left!)

(@ y=2(x+1)? -8 1\ ) y=-x+2)?2 +1 &\
TP (—:;—8) 1’-’ (-2}!)
X -int! o= D.(x-ﬁ:)z'-% _‘x—fm-/: O = = (.x+;1)2+ J
¥ = g(x-;—})z (DC-PQ)Z":/
= (oc+s)? x 42 T E
A2 T a4 ) >x = -1 o X = =3
S < | oo~ 2 T -3 _LJ—'!.r\‘Il.' (JJ:-(O+’1')1+/
-, 1 =.2(01-/)2-% . = (-2)27*1
ét v 2 J
(4= 2(:)"‘8 4 = a4
J J
G = = 6 e =~ 3
J J
© y=-3x+37 & ) y=x-2?"+2
TP (-3.¢) TP (2:2)
yeit o= =3(xt+3) x -1t o= (-2 )42
o= CDC+.3)< -2 = (x—z)
L x =-3 o oS¢ =-3 + AfR7 T -5
L= int t/_,, = -3 (0%3)2 /UO R/ 50/(,(7;/'0’\ =+  no :C'-l‘f\'/-
va
= ~3(s)" goint: = (o-2) "+
_ — /
*-3(9) Y ® 4+
¢ - -27 (=6
v
(2) Consider: hix— -(x + 1)? - 3
(a) Draw h. Show all calculations.
TE (_,-}_3)
2
oC s it O=‘(:>C+/]2‘3 (= /T Ly :—(o+f) -3
2 : < 2
(1) =-3 &4:‘(1)‘3
o | = T3 j:—/-j
Mo //6"5‘0/:471'/&3"3 L, T T4
. J
Ajo _'JC—H'\'/-
(b) Draw p(x) = -x? - 3 on the same Cartesian plane as (a).
2 <
o j=-(x4o) -3 xoindi 0= —x f-3
TP (o}*S) o= -3
u"l‘f\'ll'.' (O""S) x’-:i_’u’?
Neo =-1r'~7F .
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(c) Describe the transformation of h to p as in (a) and (b). What is the influence of such
transformation on the equation of h to p:

h rmeces | unit 4o the m'uqld o pacme 0.

7/@ ater) 4 ()c:/ue o?C 3 Ssteus  4he s 7@,— ¢[>O7L/\ Acno/p/
but— +#he Sy~ Gxis rmove Y 4o Lhe ~/ A 7

(d) Determine the equation of the (e) Write down the rﬁngcs of h
straight line through the turning points and p:
of the two parabolas:
b.l SHNG Ky U £ -3
: < -
R P j 3

B1.2.1.3 Standard form 3:

y=alx - x,)}x - x,)
Influence of a: [Form!}

Ifa>0; U and if a<0: /\

Influence of x, and x, : [x-intercepts!]

Parabola intercepts the x-axis at x, and x,.

E.g 3 Sketch the following: y =2(x - 3)x + 1)
e Ak ook ok ok ok
Step 1 [Interpret the form]: a > 0 .. U

Step 2 [Determine the x-intercept(s)]. x, = 3 and x, = -1
Lox-int: (3;0) and (-1;0)

+
Step 3 [Determine the equation of the symm-axis]: symm-axis = x’—zﬁ
2

Step 3 [Determine the coordinates of the turning point]:

Substitute x =] {symm-axis) inequation: ..y = 2(I - 3)(1 + 1)
Sy = 2(-2)(2) = -8
TP = (1,-8)
Step 4 [Determine the y-int]: Subst x = () Step 5 [Draw the graph!]
Ly =200 - 3)0 + 1) ¥
sy = 2(-3)(1) A |
Ly =-6 |
coy-int: (0 -6) |
1
Conclusions: I
D : 5 P*
Min value of -8 \ I
Domain: x ¢ R N
Range: y 2 -8 1(1:-8)
|
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Exercise 4:
(1) Sketch the following on different Cartesian planes: (Draw left!)
b y=@x+2x-3 S

(@ y=3x+Dx-1 £\
g-,’m‘: ﬁl{'@) (/l'o) X =it (-02"0> (3’,'0)
5%"’?"‘!- GXIS_ DC =_%: a 5w~'=m Sxs8 1 x = "2;3 :éL
ETTIVERT VA1 TP:g= (Ava)(4-2)
54=‘3 (r)(-—:) "(.l;)( .2;.-_)
J = 3 5/ - Té L,L
TP (01'3) o TP (il'*éi)
L=~ u=‘?(o+:)(c—1) 5-,'.\-/ > U=(Q+;)(o’j)
¢ = 3 e = =&
J <
fix) = 2(x - 1)(x +2) and g(x) =2x? -2x -4
i\

(2) Consider the following:

(a) Draw f and g on the same Cartesian plane Y
DC =i~

o = OC > > -2

£3 =i~ (f O) erel (—x;o) 5{
2——;12 < = (DC"&)(DC’}-/)

Symmn. Goeig ! o T 5=
ﬁj" T (-3-1)-4 +2) 5 =2 er— o ==/
5-/4:2(-:23:)(:%) gumm o ss ) DC‘:'L—I‘;%
5«:*451 L_/:’ j—QKQ)Z—QKJ“J 9
TP (=4 -ud) G -ul
. &7 2 . _f)
L= int LL/J Q(O“J)tha) J /S (3 -ux
L= (-1 )6) G=int i 4= 2le) =20 )y,
v - v
b Ty G =
J vy

(b) Write g in the form g(x) = a(x - x;)(x - X,)

5,(1) = 25¢ = 25¢— o
c,[oc> T2 (-2
c, () = 2 (DC 2)(3&1—/ )

(c) Describe the transformatlon of f — g. Also explain the relation between the equations of

f and g and the transformation.

& ;. —#4% rcf/ec 7£f.O”‘} 07[ [ /'f-\ 7LA€‘ (G~ /S
T he eccoc 7L,‘m5 are A he  Sc~e  eoc C}e,o7l fo ~
the  <lonc of + Ae —/mJe’Céz’/’D?LJ /"\ +Ae

7 SWO/O/QGC( .
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