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26. Function e use function notation,
notation e.g. fix) =3x-5, fix—3x-5, to
describe simple functions

e find inverse functions f'(x)

Video lectures for understanding

https://www.youtube.com/watch?v=ulYQVzrgYDg

https://www.youtube.com/watch?v=zpF9nbjResY

https://www.youtube.com/watch?v=kvGslo1TmsM
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Unit-9

Functions

Key Points
What 1s a Punction?

A fumction relates an mpat to an eatput. It is like a machine that has an inpuat and
amn output and the owutput is related somehow to the inpuat.

Inpaat,

fix)y is the dassic way of writing a function.
ey And there are other ways, as pou will seal

We will see many ways to think abeat funcions,
but there are always three main parts:

= Theinput
= Therelatonship
= The cutput

Ezample- "Multply Iy 2" is a very simple fanction
Examples of Funchons: x* (squaring) is a uncton,
41 s also a function

Relati hip, O
Ralatonsiin Catput
w2 o
= 2 z
w2 14
w2 20
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Hamees of Fusciion

First It is mseful to give a fumction a ramee. The most commeon name is 5, but we can have other names
Hke “g® .- or ewen *marmalade” If we want But let's use *f*

X x>
fwm‘-‘u{:;f( t“}u‘.un I_?_ﬂ i

Example: fix) mx%

= aninpwtof §
= bocomes an output of 16,

In Fact we can write f{4) = 16 The *x® &5 just a Place-Holder

Dvon't get too concerned abouk “x®, it is just there to show s where the Inpot goes and what happens
o It [t could be ampthing!

Let foncton f{x)=1:x+x*
Is the samee lumction as:

= fgi=1-g+g*
* h{A)=1-A+A?
*  wB)=1.8+82

Thee wariable (. g A, efc) Is |ust there soowe know where to pot the valoes: () =12+ =3
Sometimes there 15 No Function Name

Lometmees a fumcHion has mo mamse, and we see something [ice: y = x¥
But there 1s sdll: am fnput (X)), 3 relationship (squartsg), and am cetpat (V)

Function has speclal rules

s It evost work for every possible input valoe
¢ Amd it has only one relatiosship for cach input value

Thils cam b sald in one definikion:

b LT
I ) . Formal Definiton of a Fonction
- - — Eale A ™ A functon relates each element of a set
| It | with exactly one element of another set
| o= | {peessibly thie samee sab)
, e = I
i b s
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The Two important Things

1. “_each clement.® means thateweny element in X i relabed to some element in Y.

Wi say that the fumction covers X (relates every element of i)

(But some elements of ¥ might not be relabed o at all, which is fine.)

2 "_mcty one_® means that a fonctiomn 15 sfmgple valed It will not give back 2 or more nesuolts
fior the same Imput

$0°f(2) = 7 or 9" Is not right!

Mobe: *One-m-many” s not allowsd, but “mamymaone” i allowed:

.q' ==
@ .-.' ____.:hU

{ome- to many) {nanyto- one)
This ts OT 0K im a fumcton But this ks 0K In a fonction

Whien a relationship does sot follovw those bwo roles them it ks nota fanction it is sl a relabionship,
just mot a fonction.

[Example: The relationship x - x® W i 4
It :.
It ks a function, hecause: *"f.l ., ) g
i —_—
» Everyelement In ¥ Is related to ¥ B —~1
® Mo glement In X has two or more relationships | 4 =15
.. _* —I_Il il
Lo It follows e mules " n--l'l't.-___-" B va
(Watice how bath & and 4 relate to 16, which is allowed.) o
E %
Exampie: This relationship |s nota functios: A
r o o
It i o relabionship, but i 1= not e fusctions, for tess ressons: £ E 1— g
f 3 I — 4 3'
= Valoe *3° Im ¥ has no relation in ¥ | 4 --F’E b
= Waloe *4° Im X has no relation in ¥ ! r_fﬂ L
» Valoe °5° |5 related to seore than ane value in Y 0 Ei:l —_—

(But the fact that *&” in Y has no relationship does not matter)
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[bomain, Co-domain and Range

In above examples

thi set )" 1= called the Dossals
thi set %" 1= called the Co-doenals, amd
the set of clements that get pointed to In Y (the achsal valoes produced by the function) is called
the Range
Zo Many Namal

Funoctions have been used in mathematics for a wery long time, and bots of different names and ways of
writing fonctions have come about

Here are some comeson terees you should get familiar with:

Input Relationship Output

fgh, .
y Flx), gla), .

Fazr.ge I""||:||_I|:°:
Range Elements
r:-El.'lF:ﬂ.ﬂE:ﬂ' Variable
Value of Function

Example: with 7 = Ju:

# *u* comld be called the *Independent varable™
# *r" oomld be called the “depesdent variahle™ (it depends on the valoe of u)

Example: with fij4) = 14:

= *4° pould be called the “argument®
= *1&" poold be called the *walue of the fumction®

Lomposite Fusctioss. (For [GLSE)

For two fumctions § and g we the composite fumcbons are
Mifg where fgix)=Ffig{x)

Wygf where gf(x)=g{f{x)

Inverse of a Composite Functiane

(g0 = g~ holds for any two ane-one fanctions
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fixp =S5x—7 L
19/21/7
{a) Find f&). M
) Find z"(x)
e b L T

) Giventhat fiip)=gip)—2Z, fmndp

P o
d) g{Sx—Tp=ar+hb.

Find aa=d &
1= - b=
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Tx
fix)=3(x-2) g(x) ===—1
K MiT19/22/11
(a) Fmdg(2)
.................................................... (1]
(b) Find ™).
E ) = e 2]
{e) Giventhat fir) =6, find 1.
B e et 2]
@ f(E-1)=pr+q
Findpand g.
P e, R 3]
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7—3x
2 SP18/01/14

3 fx) =

(a) Find f4) .

Answer .

(b) Find f1(x).

Answer T = e,

N3
4 ﬂl}_x+4

() Find f(-6). O/N18/11/6

(b) Find " (x).

Answer £ Yx) =
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fix) =213
{a) Find fii—2). OV 18/12)a
ARSWEF e
(b} Find ' {x).
Answer T VixV= .
i fix)=3-2x glx)=4r -1
M/T18/11/15
(a) Find £(3).
Answer
(b) Findgi{—2).
Answer
(c) Find and simplify £{dc* — 1).
Anower
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1
)= 33+2

(a) Find f{-2) MT18/12711

Answer

(b) Find £-1(x).

Answer £V = o

fx)=3xr+7  ONI7/11/7

(a) Find f(3.2).

Answer ...

(b) Find f~1(x).

Answer f~1(x)=
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flx)=7
(a) Find f[%] _ O/N17/12/4
ARswer s [1]
(b) Find £ (x).
Answer £Hx) = oo [1]
10 (b) f) =x-3 B0 =x"+1 M/T17/11/24(b)
(i) Find f-5).
ARSWEF e [1]
(ii) Find m given that g(m —3) =17.
Answer m= ... [+7 S [31
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3x — Kk

) = =75 M/J17/12/14

(a) Given that f{11) = 7, find the value of 4.

Answer k= _.......ciccicciii 2]

(b) Find f1(x).

12

(al

L

L)

d)

e}

Answer YW x)= ... .[2]

i =1—2x g = x+4 hix} =x"+1
Find £i{—1} -
....................................... 1]
Solve the sguatics.
Afx) = =ix)
B 2]
Find £g{x}.
Give your answar in s siezplest form.
....................................... 2]
Find Eh{Z}.
....................................... 2]
Find £~ {x3.
) = e 2]
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hef(x) = 4x? +px+gq

Find the value of p and the value of g.

(a) Evaluate f(—7).

(b) Find £-1(x).

P o et
G = e [4]
. _d—x
f0)="1g O/N16/11/11
ARSWEF e [1]
Answer xS [2]
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14 fix) =4+ 3x O/N16/12/10
TS
(a) Find f(-23).
Answer
(b) Find £-1(5).
Answer

x+5

(a) Given that f:1+— k. find the value of k.

(b) Given also that f~1:x s cx + d . find the value of ¢ and the value of d.

(Bye= ... d=
16 f(x) = 2x— 9 M/T16/11/11
3 3
(a) Findf {—‘—}_
Anmwer
{b) Find £71(3).
Answer
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17 (a) The table shows the values of the fimchion fx) for some values of x.

x 1 2 3 4 3
) | 5 | 7 | 9 | 11| 13
Express the function f(x) m terms of x. MT16/1221
Answer fix) = ...
(b) glx)= 8- & _231
(i) Evaluate g(-2).
Answer

(i) Findg™(x).

Answer g (x) =
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18
fo=1+&  omis124
(@) Findf(-3).
(b) Find £'(x).
[ fix) = x*
MTLISZLD
{a) Complste the following table
x —3 -2 —1 1 ]
fx)

{b) Wlsinz a scale of 2 cm to represent 1 unit, draw 4 horizontal x-axis for —3 =x = 3.
Using & scale of 2 cm to represent 10 umits, draw a vertical p-asds for —30 = p = 30
Using your axes, plot the points in the takble and join them with a soeepth caree

Answer

(<) (@)

Ulse your graph to sohre  fix) =-—15.
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{il) Useyour graph to find gsuch that £ '{a) = 1.7 .

(iii) Given that f :'Zr:l-u,a-:prl.tss tim terrms of .

Annwar 1=

(iv) By drawing a tsngentte y = flx), estimate the gradient of the curve when x = 2.

Answear

(d) (i) Using the same sxes draw the line that represents the fimction  glx) = 5x+3 .

(i) Hence find the three solutions of the equattion  fix)=—glx) .
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Marking Scheme

1(a) 23 1
1(b) 3x — 4 final answer 2 B1 for3y—x+4ory— i _
2
; or3y—4or x= Y :L 4
2 ]
1(c) 19 or 1 5 or 3| B2 ?:;1 alllswer l4p=korip
14 14 ol A
1.36 or 1.357 to 1.358 M1 for 5p—7 = Pir )
1(d) 5 3 | B2 for either correct or
a=— oeb=-1 Sx—T7+4
> 3[1 fUl‘ %
2
2(a) 2508 1
2(b X+ 2 Tx
® 4T_|+4 oc B1 for T\ =yv+lor 7x—4=4y or
x_ 1.y or x=-Y_1 or better
4 7 7 4
2(c) 4 2 | Blfor3(r—2)=06o0e
2(d 2 3 2
@ p=—10€g=— BZfOI‘p=—10601‘q=—9
4 4
or B1 for 3[ i—1—2Jf:)e
.4
-~ f q
3(a) _§‘ or —0.625. cao !
3(b) 7 2 | Bl for 2x'y"+3x=7 oe (condone B
2x+3 °¢ swaps of x and “y”) with both variable:
on the same side.
4(a) —1.5 0e 1
4(b 3—4; 2 3
® > —dx oe final answer Bl foryv(x+4)=3:0rx= . or
o ' v+4
better
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5(a) 1 1
< oe
5(b) s 3| B2for3yww—-2y=5.orforx(3y—-2)=5
oe final answer : ' C 2p4s
X = or Bl for 3xy=2x+5:orforx= ——:
3y
or for 3xy—2x=>5; or for 3xy=2y+5
6(a) -7 1
6(b) —33 1
6(c) 5843 Final answer 1
7(a) 1 1
1 oe
7(b) 1-2x 2 | M1 for correct first step:
— oe final answer 1 1
oX y(3x+2)=1 or x= or 3x+2=—
3y+2 ¥
or better
8(a) 16.6
8(b) x=7
3 oe
9 3 s
% oe nfww B1 for “k” = %0 oeify= K used
£ X
or FT M1 for vy = (their k) / 10 when
y="k"/xused
or M1 for % x30 =yx10
9(¢
@) % 01 0.125
1)) |3 1

10(b)(x) | -1 or 7with correct wotking

3| M1 (=3 correctly expanded to m’ - G m
Hor(m-3F +1=17and

M form*-6m-T=00r(m-3)=14
or SCLfor m=~1 or T with no working
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11(a 5 2 3 —k
@ M1 for 7 :& sol
11(b) dx+k  4x+5 ‘ o 2 | FT their k
3 or 3 oe final answer M1 for correct first step
eg x= ""; = or 4y = 3x — k or better
IGCSE QUESTION:
12() 2 2| Ml for 2(1-2x)=x+4
-— pe

12{c) —2x—7 final answer I (Mlforl-2(x+4)

12(dy |26 2 | Bl for h(3) soi
or M1 for (x* +1) +1

12(e) lﬁx o final answer 2 ‘_'::]flnfx=l—2.1.= or2x=1-yaor

< —=——xory—-l=-Ix

2 2

12(5) [}7’:]:1'3 4 | B3 for [hef(x)] = 4x" —20x+ 26 seen and not

[g=]126 spoilt by further working
o1
M1 for (1 - 2x) +4
M1 dep for (their (5—2x))° +1
BIFT dep for )
25— 10x —10x + 4
13 (a) 0.35 oe 1
(b) 3 - 10x 0e 2% C1 for 10x—3 or B1 for 10 “y” =3 —“x”
14 (a) —3.5 or any equivalent 1

W) | =

or Bl forx=

| =

work
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15(a) | 2 1
b) (c=)3(x) 1 | One correct C1]|3
(d=)-5 1 lor(f':x )3x-5seen in working M1
16 (a) ~10% oe 1
(b) 6 2 * Blfor3=2‘x"-9or for - or
y+9
2
17 (a) 2x+3 oe 1
b @ |7 1
. —2x .

(ii) oe final answer 2% Blfor 3x=8-2y or 3y=8-2x
or 2x=8-3y or 2y=8-3x
or 1.5x=4-y or 15y=4-x

8—2x 8-2y
or o€ seen or — 0e
seen
18 (a) —— ,or-0.6 1
19 (a) 27 -8 1 01 8 27 1
(b) 7 correct plots and smooth 2 B1 for 5 plots
curve
(© (i) 24 t0-2.6 1
(i) 4106 1
(i) =0 1
(iv) 10to 13 p M1 for a tangentat x = 2
(d) (i) Correct line 2 B1 for correct intercept (0, 3) or gradient 5
(ii) (-1.95 to -1.7) 2 B1 for one correct
(—0.8to-0.5)
(2.4 to 2.6)
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