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After completing lhts unit, lhe :.ludﬂnts will be able to:
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Explain operations on functions and compositions of functions.

Define inverse functions and demonstrate their domain and range with examples.
Formulate composite functions as defined by (fog) (x) = flg(x)).

Apply concepts from functions to real-world problems (such as finance,
transportation and sales).

Plot graphs of absolute valued functions.

Solve absolute value linear equations and inequalities in one variable and express the
solution as a range of values on a number line.

Apply concepts of absolute valued functions to real-world problems (such as to
calculate energy wave, magnitude and distance). )

4.1

If X and Y are two non-empty ty sets, Ht}-reﬁ {”Fu dtu
from a set X to a set Y is a ruje) ﬂﬁsignp}hchfremcnt Gﬂ“_ffiEd Withelm Lelbniz is
of set X exactly one ele ]ﬁfn{jm setY. It is written as | credited with first introducing

the word "function” in 2
f:X—> Y, whe @Qﬁi’maued the domain and the set [}, oS funetion o 2

Y is called the co-domain of function f. While the range is |ihe term in 1673 to describe 2
the subset of the co-domain that contains only the actual | quantity related to a curve, such
output values produced by the function f. as its coordinates or slope.
Example 1: If fix) = x* + 3x + 1, then evaluate

) A0 (i) A-2) (i) Aa) (iv) fx+ 1)

Solution: Given that flx) =x?+ 3x + | Remember! _

(i) AO)=(0)'+3(0)+1=1 Range is always a subset of

(i) A2 2 +3(2)+1 the co-domain.
=4-6+1=-1

(iii) fla)=a*+3a+ 1
(iv) ix+1) =@+ 1) +3x+1)+1

=x*+2x+1+3x+3+1 e
A S _ a2\ CONS
Skilled Practicel o i.-1 j| II".\'-.-HI'-. 'l.lll '.I_I‘.IIII II". 1'1 '.III‘ \ ] o
Ifix) =2x*+ Sx,then ﬁnq ﬁxﬁ—t- 2). .1. \/ il:'*. 1"-5[-._ LH'.IJ_-.l \(Jau= L
S’Dl;ﬂx} =2 +3% i ."..I". 0\ '|Il \ "_.I"- i'\—’ll —
Ax+2) —2(x+z}1+| ﬁg;wu..-

=2 5%+ 10
= 200 8x + !i +5x+ 10
=27+ 13x+ 18
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Example 2: Find the domain and range of f{x) = (x + 1)%. _ @l x,ﬂg M
Solution: As f0)= (0 + 1) = 1 ; f4) = (4 + 1y2= 25 X u);* %

() 2ot rirre s
a)-3* )\Dgﬁr

46; f (~=1)=0:50 on
For every =(x + 1)* is a non-negative real number. So,
Domain /= .&’E’-l “all real numbers : ; Range f= set of all non-negative real numbers,
Operations on Functions

Operations on functions involves performing algebraic operations (addition,
subtraction, multiplication and division)

a. Addition of Functions
If fix) and g(x) are two functions, then their sum is written as:
7+ g)x) = fix) + g(x)

Example 3: Let fix) =2x+ 3 and g(x) =x* + x + 1. Add J{x) and g(x).
Solution: flx) =2x+3

gx) =x*+x+1

(Frg)x) =flx) + g(x) . A

=2 +3)+(@+x+1)=x2+3x+4 712\ €0 P

b. Subtraction of Functions \\ “@

\\
If fix) and g(x) are two functi @rélge
i (f—xgﬁ-:) ;x)t;éw% :H \zhég\}{l

Example 4: Let ﬂx} = 3. Find fix) - g(x)
Sulutinn fix) W
gx) = x’ 3

(F&)x) =1fx) - g(x)
=(5x+2)-(x*-3)
=x+2-x*+3=-x*+5x+5
¢. Multiplication of Functions
If Ax) and g(x) are two functions, then their product is written as:
(£2) () = fx).gx)
Example 5: Let flx)=x+ 1, g(x) = 2x -3, find flx).g(x).
Solution: fix) =x+1

gx) =2x-3
(fg)x) =fx).g(x) - < srdan)
=(x+ 1)(2x=3) =20~ 3x + 2x 3 1’}‘"‘,_,: \. EC;@N"“
=2 x-3 AR m\x\,‘a
d. Division of Functions e\ NerRls QIS
If fix) and g(x) are two \l]fm Eﬂe;r quatlcnt is written as:
IP-.

£ ](x) —%ﬁ%,o




Exan-lp!eﬁ Let fix) = x* - 4.3(,:} =x+2, Fin E@ww J},,*Q&aﬂ\”

¥ IR, \ “f @
Solution: f{x) -4 Q \
gx) =x+t rg\ 8y \‘

HW

L (x+2)(x-2)
DO =T | heRD) - o
Composition of Functions
Composition of function is a process of combining two or more functions to produce
“a new single function. The composition operator "o" takes two functions f and g and

results a new function.
Example 7: If fix) = 2x + 3, g(x) = x% then find

(i) (fog)x) (i) (gofi(x) (i) (fof)x) (iv) (gog)(x)
Solution: Given flx) = 2x + 3, g(x) = x*

(i) (fag){x} =ﬂg{x)) - _ i ﬁ b@_}}puu

=f%) \ 9 @\@ )
2 il {fogl (x) = (gofl(x)
(ii) (gof) (x) = gh{;(-r)?? 3&] i&\@%ﬁ =

@0 DY 3y

=42+ 12x+9
(i) (fof) (x) =AAx)) One-to-One Function
= f{2x+ 3) A function f is said to be
=2(2x+3)+3 one-to-one (or injective) if each
=4x+9 input maps to a unique output.
; = Onto Function
W) (gog) ) =gg£;)) A function is called ento (or

surjective if every element in the
codomain has at least one

(gog) (x) = (x")*=

Inverse Function preimage in the domain.
: : . | Bljective Function
A funct:m_tftakcs an input x from a set X and maps 1t Aifunl:hon is called bijective if it
to an output y in a set Y. i.e., 4. 6ito.
FX~ Y. fo)=y JAENTEE

Then the inverse function of f n{ﬁ-\np%ik \‘Y ,xg{.ﬁ'épﬁ this pmcess it takes y as
input and gives x as t:-utl:iu;t_‘,,H \Eig B\j\ / QNS

Domain of f= Rangc Note
Range of f= o ’ * If y = flx) then
Let us unde it wnth the help of an example: fHy)=xis called inverse of flx)

ConsiderX= {l1, 2,3}, Y= {a, b, c}
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It is important to note that a function has an inverse if and only if it is one-to-one
and onto (bijective).
Vertical Line Test

A curve/line drawn in a graph represents a function, if every vertlcal line intersects
the curve/line at most one point.

F Y ;ly _k F 3 J}' F 9 ll].i
; \ 2 f . riol
: VI N T Bev N
x | % . I'l\ el i "_/-!"C"
EEISE 73 ' EEE ’f%ﬂ I\ J\ﬂ% -7 h_“]‘/ 14
- AN NiSE Mg
=3 ™ AN R[] it '"\ = H E= g €15
_* L'\“r\_‘ \I! \ o 8 ; _#_
* 'Jp' \J“\_J 1§ },l 3 }.r
Vertical line intersects Vertical line intersects Vertical line intersects
at one point at one point at two points

Graphs of Figure 4.8 and Figure 4.9
represent graphs of functions and graph of Figure
4.10 does not represent the graph of a function.

Horizontal Line Test

If every horizontal line intersects the curve at
most one point, then the graph is a one-to-one
function.

The vertical line intersects the graph of flx) = x* at
only one point, so it is the graph of a function. It
fails in horizontal test, so it is not a one to ane

function., > \i}h
Example 8: Find the inverse of fx) = -&/{?\
Solution: ﬁx} =2x+3 “f*’ o\ 0\

P‘” ﬂ
..%\@i\ [\ [Replace flx) with y]
y- 3




i = % [Solve for x]
s o =3 . \.ﬂ
o) == fry=fe [1: | ﬁﬁ?ﬂ,j\
N[ Jr”J
[0 = — \"JTQ\{EP acmgyby x]
Domain f x): Allreal numbers

Range f(x): Allreal numbers

Domain /' (x): All real numbcrs)
Range /' (x): Allreal numbers

If fix) = 22, find £~ (x). Also
verify that f{f ~/(x))=f () =x.
Solution:f(x) = x°
¥y =x' [Replace f(x) with y]
x=y

|

r,..r"-

i) =4y +8
- 1{%}?
rf"{ﬂx}f"[—ix+2]=—% (~4x+8)+2

=(x-2)+2=x-2+2=x
So, verified that i/ '(.t}] = (fx) =x

r’|' 2 rrutﬂ*{“#
iw‘s} =% gy 42
=(x-2)+2=x-2+2=x

]

Solved Exercise 4.1

If fix) = 2x + §, g(x) = 3x - 2, then
find

() fx)+gE)

Sol: 7(x) +g (x)

= (2x+5) + (3x-2)
=2x+5+3x-2=2x+3x+5-2 -

=5x+3

(i) fix)- s rr'u@ﬁf‘tg\h
Sol: ix/ C
?T,\ (= ~(3x-2)
N =+ 5 -3x+2=2x—3x+5+2

x= 33  [Solve forx]
o= b f(x)=- @j‘ﬁ%\i et S
i SN 2. Iffix)=x+2,g(x)=2x+4, find
ey —(x)\idf\ I'Repiacmgybyx] ) fix)e)
133 Sol: Ax).g(x)
= = = 2)(2x+ 4
AU f(x)J =[x3] T =§;‘+)4(x+4x?l-3=2x1+3x+3
=2(x* + 4x + 4)
IR =76 = (x )* X () gg;ﬁ
Henuﬁ GN =" fﬁﬂ):x -gﬁﬁiﬂws 2x +8x+8§
Challenge! =23+ 4x+4)
Iffix) = “]IJ.""Z, then verify that (i) %
X ~
10 o) =x () = x. ﬂx}g (:J \ X3P \ﬂf})
. 5°|=ﬁx}“§"+2; P“"%HZ 8"' 5@\{ TA %x+ )=5
! “\\ N\ ey
o prery -zx;w R
R RN soi B 24 261D,
x=—4y+§ : f‘l(‘y}--4y+8 f(x) x+2  (x+2)




|
3. For the functions fand g, find (i) (ﬁ&ﬁ@ﬁi‘f\h E(I)‘ i
@ (oB® () €N 1 P C’W\
© (foh® (@) (gog): f"\ u’{\}a%bg% o | ® @)
Where, (i) _ﬂx} Tt ?)\ ;\%H AL Fa@) -g{,g:!:))J
= g(2v-1
(i) f(x)= w%}‘&f\\; )=2x*-1 =j(x;- 1) _@e- 1
WO R e L ) | 2
(iii) flx)=2x-1; g(x) 2 3 x+1 i 2% T
(i) Given that fix) =2x + 3, g(x) = x° =2 = =
il et = xti-l a2 Gy
oy (R = T | 2
=2(x3) + 3 —@2x+3) | © @ | @ (e
=2x3+3 = (fx)) = g(g)
(© U‘i’rﬁ& 4 (d) (gog)x = f(2x-1) s g{x_—ﬂ
AN = 8(2(x) =22l < v
M A e
=2(2x+3)+3 ips : ?fﬁ\j (0)0%2=4 |
=4x+6+3 =6y Rr&@j B2
=4 9 X"a . 2
=4x+9 —
&W i x+1+2 x+3
(ii) Given that G{hﬁw 2x2~1 | = 2 =_2.
NN . 2 2
(a) (fog)(x) i](ﬁl'g){x) 3 x+3x—l-—£i-%
=f(g @) 8 U;x)) A D T
=f(2F-1) |=g (5) =2 (9’ =1 [4. Find the value of k, such that
3 ud i (foR)(X)=(g0/)(x), where flx)=3x+2,
ant al=gien g (x)=6x-k
o e | Sen(R® =N
=—-1= ‘:‘ L.H.S R.H.S
. " (fog) (x) (29/) (x)
= f(g(»)) g (ﬂx))
©) (fof) (x) @ (fop) () ) = 80
) - 8(@)x)) 3 ('-"’-k”% 2 | o -k
b =g (22-1) ,‘ m ="18x+12-k _ (ii)
=) -2 .,.jﬁn\ { ii)
3 M W) Tax-3k+2= 18+ 12—k
-2 won i:\]-ﬁq.\lfifﬁx +2-1 | 18- 18x-3kik=12-2
PRI, - e S g i
= x 2k=-10




STl e

L —————— e
i
S
k=-5 r;l
5. Given that f(x) -|%r:m

gx)=2x + -’Mﬁﬁﬂ\
M er@) ()sSr3) (ii) Ag(-2)
Sol: Given f(x) = 3x+2 and g(x) =2x+3
) g(4)

f(4)=3(4)+2=12+2=14

g (14) =2 (14) +3 =28 +3 =31
() f(A3)

J(3)=33)+2=l11

f(A1)=3(11)+2=33+2=35
(iii) f(2(-2))

E(-2)=2 (=243 =4+3=-]

f=1)=3 (—1)+2—-3 +2=-]

6. Find f ' (x) in each of thﬁ:\
following. N\
® f()=2x-3 \\Eﬁﬁﬁ P

L

Sol: f(x) = 2x - 33\J\r{r\“"
y = 2x — 3 [Replace f(x) with y]
or 2x-3=y

2x =y+3
y+3
5

=22
2

x‘=

[solve for x]
y=fx) =" y)=x

= f—? [Replacing y by x]

(i) f(x)=4x’ -1
Sol: f(x) = 4x’ -1
y = 4x> -1 [Replace f() wi
or 4xX-1=y
d=y+1

TR Mt

T".

1\\ U

L -*:;\J’
N

N A

COWT

’(':I.-'

o217
iﬁ’\f\ﬁ] P\

y+1
; 4

Y+| ,

[solve for x]

o= y=fx)=f" (y)=x

o= {f [Replacing y by x]

(i) £ ()= Vx~1

Sol: f(x) = Vx—1
y=x=1  [Replacingf(x) with y]
or Jx-1= s S 0 6(“)\5\3\&

C\\mﬁ @\

NoA x=y2+]
r' )=y o y=f@ =" ()=x
f1@=x+1  [Replacingyby]

x+1
(v) ()= 375

x+
Sol:f(x]= )
+
y= ; [Replace fx) with y]
y(3x - 2}—x+1
Ixy-2y=x+1
Ixy-x=2y+1
x(Jy-1)=2y+1 I

H,L = \ 2O
WJ IS ’L‘

y=fG)=," () =x

“J

T

3 -l

[Replacing y by x]

4

2x+1
|

! =
I (x} 3x -




e S

) 'i‘he function f and g are defined g (rx)= |€ ﬁa:‘ \ f@j EM
such that fix) =4x + 2 and g(x) = | () ! f\lik\ NI i A
6x—18. o A ;r\zﬁ -_sq}:_,i,

(i) Find f~'(x) and g"(x) % ‘ﬁf A y+18

Sol: £ (x)= 4x+2 QAN \ 4 y+18
y = 4x+2 (Repbb v Vi ) ot
or 4xt2=y

dr=y2 e =28 [ yem = g )
y—-2
X3 (Solve for x)
A2 . a : - x;' 5 __(D[Replacing y by x]
|zt M= 22 00 e 1 ks
Js 3 [ y=f&) =" ()= Given condition
. | _ ffW=g'® _
M= T [Replacing y by x] 2" yui8 ‘ y
4 = from (i) and (ii)

Now g (x) =6 x-18
y=6x-18 [Replacc g (x) with y] 4(:: - gj} @Om

or 6x-18=y fﬁ @ﬁmg

e A N 2 34
Ll M&&i\\@g\
=6 W® ==
YIS 1 x=42
=== Dy@=287 07 | g verity that ') =/ (1) = x
¥=r () fix)=x-6
*+18 Sol. ix)=x-6
S g y=x-6 ~ (Replace fix) with y)

(i) Find x if /' (x) = g"'(x). g =

Sol: £ (x)= 4x+2 x=y+6 (Solve for x)

y = 4x+2 (Replace (x) with y) [ =yt6 [ y=fx) = f(y)=x]

or dx+2=y [x)=x+6 (Replacing y by x)
4x=y-2 @) =f(x+6)=(x +(§) %Jk

2xd *@7 EOMS
x= L-* (Solve for x) .ij ’ﬂ J@i‘ﬁﬁ 6) -6
e U’ 7\ ' +6-6=x
A oy=L=2 [oy=re) dj({\ cc, 2o that A ') =/~ (o)) = x
~r W (i) fix)="Tx~4
-1 et _"__ Repl b Sﬂl.ﬂx)=7x—4
/7@ [ piing sy y=Te—4  (Replace fx) withy)




or. ;x—4=y o xcpS (p@1ﬁﬁ
Ix=y+4 o) {i‘?‘s W*ﬁ@“ﬁ
+4 - v\ ot
= ﬁjﬂ%@\j S =5
. + \ﬂ'\‘]l'\. 2. ik x—4 .
1= LRE 7w = o | y=i5;  Replacefigwitny

+
4 y{x+2)_=x—-4
foy == Replacing y by ) At
x+ x+4 xy—-1)=-2y-4
M= |7 | T -4 2y —4
Sy x= y—1 (Solve for x)
=t
X+ x+4 AT el =gy — 4 < W
Fgy=r\ =54 )= y_, [ y=f )= ()]
=x+4-4=x ! fi{x}— {chlm:m b}'x)
Hence, verified that CU
(e = f '(Rx) =x M{’: Jz@ W
\’{? &@_ —Z.T 4
(iumx)=— ! K\E\U\\j 42
\
SuLﬂﬂ“‘ﬁN\l [ J —2;—4—411(;-—1)
& =
}r:x;- (Rﬁplaccﬂx)wuhy) —2.1'—4+;.:.(I-I)
F53e
g "%3‘.4:}, -2x-4—l4x+4 —6::{
X - _X
x-3=4y T 2x-4+2x-2 -6
- x=4y+3 (Solve forx) x-1 x-1
flyn=4y+3 [vy=f= fy)= _6x 3=l
flx)=4x+3 (Replacing:y by x) x-1 -6
A7) = fids + 3) -2x=4_,
-2x—-4\ & =
SR £t fg‘;@f%
o1 a\\\ 2 T
P = e L GULALEY) x-l

4x+3 3 4 A& \j\&\ \\:}U“”” ~2x-4-4(x~1)
. A x=1_
Hence, verifie HF\J “2*"4"'2(""")

)= £ ) =x x-1




-2x—-4-4x+4  —6x o\ (E Qj
x-1 _X= | (m). i\\r (e~ H‘“\U‘ P
—2.1' 4+2x 2 i l \ \1 "n

—6x

Tx=1 ‘“tt
Hence, verified that ﬁf‘ X)) =f"(Ax) =x
9. Without finding f ~'(x), find domain
and range of £ (x):
(i) fix)=12x-3

e l H”F&\K\J\\L

l+x
Domain of f{ix) = x cannot be zero
= (-0, 1)U (1, x)
Range of f{ix) = x cannot be zero
=(—0,-1) U (-], x0)
Domain of f~1(x) = (=0, 1)U (1, ®) -
Range of £ (x) =(—0,-1) U (-1, »)

Sol. ix)=12x-3 (iv) fx)= Jx-2
Domain of f{x) = All real numbers Sol. fix)= Jx-2
= (0, ) Domain of fix)=x22=[2, )
Range of f{x) = All real numbers Range of flx) = square roots always
= (0 ;x) non negatwe = [0, )

Dumam of f~1(x) = All real numbers

Range of /~!(x) = All real numbers

= (-0, )

Domain £~} (x) = [0, o)

Range 7! (!
gef {x}tf }X]Lx@%} 9 and

=(—0, m) X(§, d the values of a such
I 0 \L a}= g(a).
(i) fix)=7x+8 N B\ \J* TSolj(x) x¥+9 , gx)=x+21
f»mf‘% o\ f)=a*+9 , g@)=a+2l
Sol. ix)= < x + g as ﬂza-j':; g(a)+ 2]{gwen}
Dumam of f{x) = All real numbers :: il e ;_ 21=0
= (0, «) a’-a-12=0
Range of f{x) = All real number ~4a+3a-12=0
=(—0, ) a(a—-4)+3(a-4)=0
Domain of /~!(x) = All real numbers (a-4)(a+3)=0
= (~0, ) a-4 =0 a+3 =0
Range of f~'(x) = All real number a=4 a=-3
= (=0 , 20) Hence,a=4, -3

An absolute valued function is a type u@.
function that includes an algebram expre ?"‘1
enclosed within absolute value

form is flx) = }xl The QMIII nl’tﬁ of a

number represents,
number line and i I!

Graphs of Ahsolute V

from zero on the

waya nnn-negatwe

ans nf the pirent function fix) = |x|
obtalned through transformations.

= {; EJO}




B

The graph of fix) = |x| V-shape and is

— ﬂ“ﬂ‘*’ (@
symmetric with respect to the y-axis. Ther \ N N 4 BL it
point where the graph changes dlrecn n },4; . L \ \;‘,J o3 IF
called the vertex (0, 0). At LS e
The vertex form ui;l,% \| lm\ a ue - B
function is g(x}*q Ok where a# 0 »1 s
and (h, k) is the vcrtex Its graph is = s s I 3
symmetric about the line x = h, o) [Veriex
Example 10: Plot the graph of the following functions:

@B Ax)=]x+2 (i) g(x)=f-3|
Sol. Sol.
Step I Make a table of values. Step I Make-a table of values.
x | 4|20 2 |4. x| =41 =210, | 35}5:
Yo b 14k ade2o) A )6 ¥ 17 3 sl DAL ks

Step II Plot the ordered pairs.
Step III Draw the V-shaped graph.
V

Step II Plot the ordered pairs.
Step IIT Draw the V-shaped graph.

A e ”" = ’4':, ":"., u
/ ETANER I N 7 S
" A S AN
\\ ~7¥ mt II'| o
(] i".H ant JQ\\}‘ i ’r
: o T"m BN -
NN +
& 71 t 2
x' ; x #
P T ! 4 1
EEEEELEEEREN MEE: ] 4
Example 11: Plot the graph of fix) =2 [x + 1| 3.
Sol. fix)=2fx+1|-3
Stepl  Make a table of values.
X -2 | - U 0.5
A el | D] =110
Step [  Plot the ordered pairs. IR 3 s 22 P
Step Il Draw the V-shaped graph of ¥’ !!g : N N
each function. Notice that the vertex of | 3 ¥ s | e O As ({0
the graph of fis (-1, -3) and the graph 1 | ﬂﬁfﬁ"‘xﬁ AP
is symmetric aboutx=~1 . {\,71d [‘5 1\ LAVALED
';}1". \{"’T"{ 3\{:2} E = .
GRRNI o= AV
i




Solution of Absolute Value Linear Equation in One Vanable

An absolute value linear cquatmn is anquua;iqn« Iﬂl. whi@h the .abéoiut: value is applied to
a linear expression. V) Ill".'a Y

Example 12: Snlve 2|x - 3| % lﬁa&@ e,’rﬁri:ﬁs the suluhun on number line,
Sol. M AL
|351¢3}

+(x—-3)=8 or x-3=+8
Now x-3=8 or x—3=-8

=11 or x=-5
Solution set {11, -5}
Number line
8 8
A A

An absolute value linear inequality in one variable is an 11, fﬂqqﬂh‘wlv&s the

absolute value of a linear expression with or 0 Varix 1? ;[f&m’s Srms such as:
|ax + b|<0, |ax +bl>05 ¢ nifu&

Note: J‘i& \’ Uﬁ\ﬁh
+—-p—t—P—>
(i) —a<x<ais e&glxﬁg}g F'%L L. o .
(ii) ~a<x<ai "s equwalent to [-a, al —————
-a 0 a
(iii) @ <—aor x > a is equivalent to (—e0, —a) U (a, «) —P———P—>
-7 0 a
(iv) x < —aorx 2 a is equivalent to (-, —a) U [a, =) —
—d 0 a

Example 13: Solve the inequality |x—1| > 5 and express the solution on number line.
Sol. lx—1]25
Hx—-1)=25
~{x-1)=5 or x—125
x—1<-5 or x-125
X<4 or x26
The solution is (—c, —4] U [6, )
s ey g et e g e = (o
4 _: 3 0 Tk %_qb IH.r u|J|"._\ "n
Example 14: Express the solution of qq;m 5+ f\[‘ﬁ 201 an » pusmiber line.

Sol. First isolate the absﬂyz vajuq*e)rﬁgﬁasmh bﬂ@hé side of the inequality.
'l.

40 2x - 5|+ 1> *
40 %rw-rfsﬂﬁ'
'mfi?f 50 21)0

40

'._..\-F

{Dmdc each SIdE by 40)




i S 2@

+2x-5)>5 W, ""\‘_"Fﬁ'i’:? 4'“"":% 1@\.3 W
—(2x-5)>50r2x-5>5 0 I,_.-.;.'f-’xt{' =\ S
2x-5<-5 or 2x>10\ B St
x<0 _or _x 5({\5 R-. ﬁ ﬂ I
ey —t—b
“*1'*“ g Rl e S e =g
The sulutlun is (-0, 0) W (5, )
1. Plot graph for the following absolute valued functions:
() Ax)=|]x-2|
Sol. fix) =[x - 2|
Table of values
x |y=Ax) (x, ¥)
FJ"(J'c) =|x-2|
-4 ||4-2|=}6|= (-4, 6) e,
r =l 'y '?" II"-‘B
2 [1-2-2)= 4= .* =S %\;u@w
0 [o-2[=222 "\ @2 |
20 R 2 R0 | 2,0)
_ m\ 2112 =2 (4,2)
Plote abo%&;tﬁé airs and draw the graph
tr
BW
t
x 0 J
—— J‘Lz ; 5
+V
(i) flx)=3|x+3| 4
Sol. Table of the values :
x |y=Ax) (x.y)
fx)=3|x+3|-4

—— |

— v ;'L
6 [31-6+3-4=334=33)4=5 ;;wﬁ?ﬂ

3 [313+3]4=3[0/<4=3(0)-4 % o ’*LJ] =3, -4)
0 |3l0+3| %‘ﬁ%ﬁiﬁ” AR [5)

2 [3]243)-4ER1814=3(5)4=11 @, 11)
4 BHF3 4 =37 4=34=17 @,17)

Plot the above ordered pairs and draw the graph




B el i

e i e e — S

=30
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A

B )
=
=
B
A

S

o "\.,!rx\] o s
2 \lﬁﬂw IJ*Q'_T\J“ 3.3

(iii) fix) = S|x|
Sol. Table of the values

x  |y=Ax), Ax)=5 |x] (x,y)

4 |5}4|=5@)=20 (4, 20)

-2 [5121=5@2)=10 (=2, 10)

0 [5/0/=50)=0 (0, 0)
3 [spI=53)=15 (3, 15)
4 [504/=5(4)=20 (4, 20)

Plot the above ordered pairs and draw the graph

20 j}_} r
_GEb
DA R o , AN 15)
~ N
W\ﬂ\\ﬁ@ ”"I\HM*-L:H.' 33 -li
L 3.4

(iv) fAx)=|x+2|+3
Sol. Table of the values

X |y=Afx)Ax)=k+2[+3

7 |[7+2/+3=9/+3=9+3=12

4 [4+2[+3=16|+3=6+3=9

0 0+2/+3=2|+3=2+3=5

2 ||F2+2(+3=10j+3=0+3=3

-5 ||-5+2/+3=3|+3=3+3=6

Cl IRl )

AT
}_




e

(v) fix)=2x+4|- L4\ © l'i"ﬁ?ﬂ’ )
Sol. Table of the \raluas o S\ ol ﬂf‘n DY ;,«X G
y A2 D @y
10 2110 Y4l SR 63 = 2(6) 3 =9 (-10,9)
NN e+ 43 =20/ -3=2(0)-3=-3 (4, -3)
0 200 +4|-3=2[4-3=2(4)-3=5 (0, 5)
3 22 +4|-3=2[7-3=2(7)-3=1I (3, 11)
4 214+4|-3=2[8|-3=2(8)-3=13 (4, 13)
Plot the above ordered pairs and draw the graph
- 'H /‘ }
'\i[\:_l.ﬂ.ﬂ] |;,n LW
T2
S = of | 5|10 2,
,33) DAoL S
e ¥ 4P i ?'F-ﬁ ; @ r“‘f"'g”ﬁll
all ﬂei‘fb QY]
(vi) Ax)=2x+1|-6 r:: A 4
Sol. Table of the values ; [\\\ m@\f
| N ‘ﬂJ\J}@ﬁx). fix) =2 [x+1]| -6 (x, )
-6 |26+ 1|6=2}5-6=2(5-6=4 (-6, 4)
1 |21+ 1|-6=2|0]-6=2(0)—6=-6|(-1,-6)
0 |210+1]6=2[1]-6=2(1)-6=—4 (0,4
5 2|15+1|6=26|6=6 (5, 6)
Plot the above ordered pairs and draw the graph
B4 ' € :
—10 | -5N\.0 1
GY48)
il = Tﬁl'::";:l:: \'I.
e £ ,_\_____,.r'l.-:' :
| AR RN AR

2. Solve and express uw 0

® k-2=6

Sol. [r~2| = 6 R\

x-2=+6

x-2=6,x-2=

I‘H“\\

-6

v o




x-2=6 ~2=-6
x=6+2 x=f+2
r=8 x=-4
Snlutlon sat {8 "qi}a‘ g \\
(i) 25+ 1) =7, R U
Sol. |2x4~||=-?K
2+ 1=t7
2+ 1=7 2+ 1==-7
x+1=7 2+ 1==7
2%=7-1 2 =7
=6 2x = -8
2 2
x=3 x=-4
Sulunun set= {3, -4}
Y3 3 3 N1 3 3
(lil) |[4x~9| =3
Sol. |[4x-9| =3 R\
4x-9=+3 z
4x-9= 34:-9--3 %\a \N
4x-9=13 f\ﬂ'
-3+9\ 4x-—3+9
dx=12 4x =6
:12 = 3
it S T
x=3
3
Solution set = {35}
T
(lv) [7-2x| =1
Sol. [7-2x|=1
T-2x=%1
7T-2x=1,7-2x=-~1
T-2x=] 7-2x=~1
~2x=1-7 7-2x
2x=_§ Dy =
g5 Nﬁkj
-6 AW
x 5-3 M .x--i-.g

"
=

Snlutmn set.

xajl* 'ﬁbm and express the solution on

number line:
|Sx+8/<3
I5x+8|<3
Sx+8<+3
5x+8<3
5x<3-8
5x<-5

5

XS ==
5

()]
Sol.

S5x+82-3
S5x2-3-8
Sxz-11

xa-ﬂ
5

or
or
or

or

xs-1 ' or xz-z-g

l
-2- sSxs-1 ff{ﬁ@gx;

@@W

‘—.5*“."’: 3
(i) 4x-12/<0
Sol. |4x- 12|50
Since an absolute value can not be less
than zero, the only possibility is:
4x—12|=0
4x-12=0
4x =12
12
rmat
4

x=3
b= o

N

(i) 3 -
\0 "\\‘L

lr
% lute is always positive or zero.
}He unly value that does not work when
the inside equal zero.
3-4x=0

r s, Y

¥ It

B
% ?1 COMNY
[@le=™

3-4x#-3




4x 23 ﬁld ("“
g, 4 :’QCJ}
x*é ; ), ﬁ:? ﬁj\f
$10pg30 5 ,\\.fz ﬂ \
ss=(=3)(% A e n A
\.I!'"\ &”\, 0= ["} |3x 1'5 12
Ix-225=12
3. x-2<12 or Ix=22~12
(v) 1-25%-5>3 WS12+42 or 32-12+42
3 x<14 or 3x2-10
|=2/=x-5
Sol. 2x 1'51—"4- or IE—E
3 3 3
TRl g <42 x2-3%
-2%::-5:*—4
2%x-5ﬂ4
2 4
— Y G
xx 5 3 | e
3 W (vi) |1 =2x> 8
i Sol. |1 - 24| > §
3 | =2x>+5
—x=-5<%2 1=2x>5 or |=2x<§
2 2x>85-1 or =2x<-5-1
11—5{2 or 2-1 5}“2 —h?‘# or —2:.“5-6
2 2 >4 or 2x<6
3 3 4 6
—x<2+5 -y >=2+5 — -
2.: 2 or 2: .x-'t: or 1?2_
3 3 x <=2 or x>3
L IIRRIEL - SR et x<-20rx>3
2 SS('- "2}"-‘{{3!‘53 ~
X< Tx= x> Ix=
or 3 Q(_Wi\ m\
x"ﬁ or x>2° m’\w\@ 9’“’
= A
1‘4_:' w}\\fjﬁ\l\!r“l \ch.
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Solving Real-Life Problems Involving Functios

Functions are widely used to model and- olye realdife 'ﬂ‘. tmis in areas such as finance,
transportation and sales. In fin edp% _ﬁb‘r&scnt income, expenses, interest or
profit over time. In trans ﬁﬁ%ﬁﬁu fons can describe the relationship between
distance, speed an -gﬁpt ing to calculate travel times or fuel consumption. In sales,
functions are uedaﬁh odel revenue, cost and profit based on the number of items sold,
Solving these problems involves identifying the relevant variables, expressing their
relationship as a function or equation and using algebraic methods to find unknown
values, make decisions or predict outcomes.

Example 15: E(n) = 1,500n is the total earning function, where n is the number of days,

If labourer works 10 days, find his earning,
Solution:  Given that:

E(n) = 1,500n
If the labourer works for 10 days, his earning will be E (10) = 1,500 x 10
= Rs, 15,000
Example 16: f{x) = 200 + 15x is a function of charging taxi fare, where X nts the

number of kilometres, Find proposed fare for a distance of 50 ﬁﬁ%’;‘\ EOME
Lot

Solution: S(x) =200 + 15x - R‘

Required fare = £(50) =200 + 15 \3\9”%3/&\@ f\l

\d ) & o
Solving Beai-Lile Probiems Involving Absolute Valued Functions
Absolute value RINStions are essential for solving real-life problems where distance,
magnitude or fluctuations are involved, regardless of direction. In energy wave analysis,
such as sound or seismic waves, absolute value functions model the amplitude or strength
of a wave. In physics and engineering, magnitude is often expressed using absolute
values to describe the size of a force, charge or vector, independent of direction, In
distance-related problems, such as the location of an objeet from a reference points,
absolute value functions measure how far one quantity is from another, ensuring the
result is always non-negative, These functions help describe situations with symmetry or
two-sided variation.
Example 17: A sensitive device operates best at 220/ but can tolerate a variation of up
to 5V, The condition is modeled as: IV = 220] £5. What Is the range of acceptable
voltages? By Y
Solution IV-~220155 L .p-:--;\'('\w' F:E;}; -:@Qm
or =55V-220<5 v O ""H‘\ \x%\\‘uh
or -85S V=22 sﬁs&g@\(% $<V 5225
So, acceptable voltage is between g@@ 23V,
Example 18: -q’iﬁﬂ o
NN

An earthquake unM‘Jues a warning if the recorded magnitude differs from a safe level
of 4.5 by more than 1.2 units, The condition is modeled by M - 4.5/ > | 2,

i
"




Fnr which values of magnitude M will the sensor issue a warning? __ - ({1
Solution: IM ~-4.5|> 1.2 = "h\-.“‘ \:T/H 'h:! :_1.:_,[,"'\; g
+(M=-45)>127 \({
Z(M-a8)y> 12 @a&w vz
A 43S L1 2r M- 45> 12
wru VNN oV ar<3,3 or M> 5.7
Hence, the scmr Jssues a warning when M <33 or M>5.7.

1. A function B(f) = 5,000 + 2001 represents the total balance (in rupees) after t
months. What will be the balance after 6 months?

Sol: B (t) = 5,000 + 200t (Given function)

Putt = 6 in function

B (6) = 5,000 + 200 (6)

B (6) = 5,000 + 1200

B (6) = 6,200

Balance = Rs.6,200

2. A function f{k) = 150 + 20k represents the tutgj m[ H ﬂm} for k

kilometers. How much will the fll'% bﬂurj\n \9‘ o

7\
7() =150 + 20k (Givun%{t i@@ R
Putk= 12 ln_ A

f(12)= 1504420/(12)
f(12) =150 + 240
f(12) =390
So, Fare=Rs.390
3, The cost of manufacturing fancy sofa set would be fixed charges Rs. 5500
which is modeled as f{n) = 5500 n, where n is the number of sofa sets, Find the
cost of 50 sofa sets.
Sol:
f (x) = 5500x (Given function)
Put x = 50 in the function
£(50) = 5500 (50)
£(50) =275,000 _ ,,T,:\,
So, total cost = Rs.275, nuu WZAne QBB

Sol:

4. A function T(d) = -ﬁ_ﬁ a;ﬁjn- ‘rﬁa hﬁlh\'l‘\'lﬁ Auurl to travel a distance 4
kilometers. quv w Q(hl l\ tu traul 180km?

'I\I

Sol: T(d) = == (hhren function)




Put d = 180 in the function 12 c© jﬁﬁ
C '

180 e
T{lso | ;".""?:l faB\LeR® L
60 1 R o \\\3\“ .

T (180) =3 E‘ i 3,,

So, Time =3 hou L

S. A enmmﬁw@%@ﬁ\ 100 for an encoding work. In addition, the company
charges Rs. § per page of printed output. The model of function f{x) = 100 + 5x,
where x represents the number of pages printed out. How much will company
charge for 55 page encoding and printing work?

Sol:
f(x) = 100+5x (Given function)
put x = 55 in the function
f(55)= 100+ 5 (55)
S(55)=100+275

f(55)=2375
Total charge = Rs. 375

6. A chemical reaction is stable at 37°C. The pruun d if the
temperature deviates by more than 2, !“C Ile
|T = 37°| >2.5°, T be the tempura\tu;% I‘l ure uluu miust the
process be stopped? ’\ T\“\L\\

Sol: f-3'?°| < e \

T-37>25 -f: 25

T>25+37 urT <-25+37
T>3950rT<34.5
The process must be stopped if the temperature is obove 39.5% or below 34.5%
T<345°CorT>39.5°C
7. A factory produces metal rods that must be 2.5 metres long, with a tolerance of
+0.04 metres. An absolute value inequality models this: |x — 2.5 | < 0,04, What is
the range of acceptable lengths?
Sol: x~2.5<0.04
x-2.55%0.04
¥-255004 or x252-0.04
x£004+250r x2-0.04+2.5
x$2.54 orxs 246 \
246 m S x <2.54 K\ Q ”\r\u\ )
8. A machine part must be untu is exactly at 0, If it shifts
more than 0.1 m ﬁwcxﬂ . The model is given by |[JC| > 0.1, What
e rejection?

positions of m fﬁﬂ

Sol: [x[ > 0,1
x>+ 0.1

o i "(r'-:
@9\ R0

l -\'CL \:




x> 0.1orx<-0.l ; ] ' e @
So, Rejection occurs for any positon greater o5 ﬂT =V (_mC ~
\

Than 0.1mm or less than - 0.1 mm gﬁn AREEN 1\@\3
. 1;’ ) Hr« ‘.Lf R,\( N r

1. Four possible answers nr uun for the following questions. Choose the correct
answer. '

@ I f(x)= "‘3 , the value of f3)?

(a) =1 (b) 3 (c) 9 (d) 15
(ii) A function ffrom X to Y is represented by: X

(a)f: XY b) /1Y=>X 1 X=Y (d) f':vi,-
(i) (fog)(x) =
: (a) (f+ g)(x) (b) (F~g(x) (c) Mg(x)) (d) Ax) + g(x)
iv) If fix) = 2x + 3, g(x) = x + 1, then fix) + g(x) =

(a) 3x (b) 3x+4 @
(v) If fix) = 8x + 2, h(x) = 2x - 2, then whatjs f{» %

(a) 3x (b) 5 -4 } -
(vi) Ifflx) = 3x + 1, n(x} h’i

(a) 6x + 2x
(vil) If flx) = x* - 4 g[x]l =x+ 2, x#~2then ::{f] -

|

®) T3 - (b) _“_2 (€) x+2 (@) x-2
(viii) What is the shape of the graph of an absolute value function?

(a) Usshaped (b) V-shaped (¢) Leshaped (d) M-shaped
(ix) If a graph represents a function, then every vertical line must intersect it at:

(a) 4 points (b) 3 points (¢) 2 points (d) | point
(x) IfAix)=x then fi-2)=

(a) -8 (b) 8 (c) 4 (d) -6

W () f1X-Y (i) Agk) (iv) 3x+4 ﬂz;@@\‘m

(vi) 6x*+2x (vil) x~2 (viii) V-shaped M.ﬂlﬂ\
2. I f(x) = 25 -x? and n@ﬁ X,@\w{iig@luu = u

oL “f'?c TuaL

ol, f{x +ax

=(25 - »ﬂ\}
=25-x’+5+x




=xitx+25+5
= x4 x+ 30
(i) Ax) - g(x)
Sol. fx) - g(x) \K\WM(
= (25 - x%) - (At X 2 =2+ =
=25-¥ Mﬁu (v) (gog)(x)
e B Sol. = g(g(x))
=-x-x+20 =g (14 +2%)
(ili) fix) g(x) =14+2 (14 + 2x)
Sol. Ax) g(x) =14+28+4
= (25 - x%) (5 + x) %
=25 (5 +x) =23 (5 +x) =42 +4x
= [25 + 28x ~ §33 — x? =2(2]1 +2x) = 2(2x + 21)
==y = 8x3 4 25x + 125 4. Find £-1(x) I
f(x) - () f)=9%~1
(iv) g(x) Sol. Ax) =9x - |
’ 1’ yngx_ )
- 25 - x? 5 -(x ' ﬁ\\{ \}
(5"‘-") M%“m *""""" (Solve for x)
_ (5+x) (5N
CET f-‘(y)-%'”l ¢ YRR =170
=5~-x - x+)
V) A7 ¥ (-")""'“"' (Repllclngyby x)
Sol. fx) =25 —x* . :
A7) =35 - (7 (i f(xJ-—f-.xﬂ
- m28-49 =3
=24 e
V) g(=8) Sol. f(x) =
Sol. g(x)= 5 +x X
g(~8) = 5 + (-8) 3";—1' (Replace f{x) with y)
%38 Wh3 yx=1)=5 R
3. I f(x) =x and g(x) = 14 + 2x, f;_ j 2O
" o
M (fop)x) D“’?‘ i ‘\L =8
Sol. = Ag(x)) W % \ UM xe st
= (14 + 2x) WW S+y
= (14 + 2x) i y (Solve for x)




F)=2E y=f=r'0=x |
A(x) =X sold) |

, e ‘\JFE?EI?&LW?E\H

(i) S(x)=+ g@”j\“' '

Sol. Y=vx-5 (Replace f(x) with y)
y=+/x-5

(=) =

x— 5=yt

x=y*+5  (Solve forx)
[ @)=y S [y =) = ()]
f(x)=x+5 (Replacing y by x)

) Ax)=7 |x
Sol. Table of the values

5. Plot graph for the following absolute ‘Hllllltl Iunntlu/n\ fz

~

ey
(x)r-«f*gé ?‘*;_ \ ’( 'L\'Q?’JEL&
II lll'l\" Ill \ =) r / =

ﬁr&-'zf*—- (Replace fx) with )

E‘-
Ve | *( () H'

or

J-x=2

-x=2y-3

x==2y+3 (solve for x)
[y ==2y+3 [ y=Ax) =/ (¥)=x]
S/ (x)=-2x+3 (Replacingy by x)
f1(x)=3-2 ,

1?@1‘3

W/T "H
oo \..F';.
[

Wt

1@5\ \

X | (I. :I")
Wﬁ@ﬁ@ 73| = 7(3) =21 (=3,21)
T TR=10) =7 1, 7)
0 |710/=7(0)=0 (0, 0)
1L |[71=7(1)=7 (1,7)
3 [7B31=73)=21 (3,21)

Plot the above ordered pairs and draw the graph

L

XA
of

0 fomierd-a Y e

PO

Sol, Table of the valyes- ,\J
N ‘xlij H y = fx), fix) = |x + 6| -2

=10 [[~10+6|-2=|4

[ +2=4- -2=2




()

Sol.

()

Sol.

6+6|-2=[0-2=0-2=-2
0 [10+6]-2=16] ..-25 ;: I%;E EEEE\ s
5 5+6| 2=l T 29 ,9)
10 110 + 6] 6|2 =16-2 = 14 (10, 14)
Plot the above Wn‘ﬁﬁd‘ﬂmw the graph
"é:%Jk W
I"’ uJﬂ;,,.s
N
x
il = T
“J"
Solve and express the solution on number line:
[3x~2|=1 (i) |6x+1|=9
Bx-2|=1 Sol, 6x+1=2%9
Ix-2==x1| &x+l- 6x+1
Ix2=1, 3x2=-| m
e=1+2, 3Ix=-1+2 ﬁ \L ‘-== 10
3x =;, Ix= l {\%}E&\Q ﬂ
H"i'. T\ Ki\, 65
= y '—=|— S e =_ |=
e WN\J T ? mlt < Aniia i3
8.5 [i'l} 8= {I%,—I%}
RELY % 0 B N T e g
X -»:-}—l Ir-}
Solve and express the solution on number line:
|7-2xs1 (i) |6x+ 18]S 24
#t‘?z;ix%si M Sol, + (6x + 18) £ 24
- or - - =,
BN e e 6:+I!f.‘24 or 6x+lsz_24
e g 1 e S 6x$24-18 or 6x2-24-18
226 or 2x<8 ﬁxSﬁ or 6.):2-42 ﬂ
6 8
125 or xSE *ﬁﬁr\ A\d'j’(&z 6
x23 or x%4 o )\\\\\ i x2~T
Jsxs4 \JK\H\ \B\ ss-x[_.? i
S8 =[3,4] . N

b T B IR S o




9. A company earns.a
expense
after selli
P(x) = 100x - 10,000 (Given function)
0= 100x - 10,000

~100x = ~10,000

100x = 10,000

» = 10000

100
x= 100

Sol.

S0, 100 items must be sold to break even,
A store offers a 16% discount on a product. A function D(p)
sale price after the discount on an original price p. What is

10,
Item that originally costs Rs, 2,0007

Sol. D(p) = 0.85 P (i) represents
original price e ,,m\ r,?\
inal #RA 2000\
Given original price (p) gﬁk@ﬁmb

Put (p) = Rs, 20001
D (2000) w‘%&a{ = 1700

So, the sale price = Rs, 1700

r . 100 for each ftem
0. A function P(x) = 100x - 1
x items. How many Items must be sold to break even (profit = 0)?

8. Giventhats(x) = 3x+7,find 12 cOWN
M ) . m@ f@m’ which f1x) = £ /(x
-~ Sol. flx) =3x+7 e ‘,HY\;’?‘E'EK_.' i : .
y=3s+7 mupucﬂﬁ'{\m‘@u@ “7y=3x+7  (Replace fix) with y)
: ) or x+T7=y
or 3x+7 -"\|'F\|?EJ-,| o By x=y-17
3x ﬂﬂ%ﬁ'\' ! y=17
o - Solve fi
x“%z(Sulvc for x) T - VRN
- P(y)m L=t o y=f(x)=f"(y)=x
PO ey sl TGRS PTIRRED)
PP, f'"[.t}=£:-— (Replacing y by x)
P i H 3
S(x) 3 (Replacing y by x) A= Pliz) (Given)
x+T7= -{;—7 |
g(ﬂ.‘l’ ;|7} =y ;7
+ =y -
9: —-x= -‘I @@WE
W B mﬂ, AL
J\@@ 0 \L__:’. =1
Q TN A= 2

sold after a fixed monthly
0,000 represents the profit

= 0.86p gives the

the sale-price of an
(CON

fﬁfﬁ%\iﬁ@iﬁf%\ﬂpﬂ!ﬁkﬁ 5% discount on

st

A




i o _=.I:'.'._:l""""""
11. A GPS system is considered acourate If the actual p \umﬁwukﬁm the

reported position by no more than 6 atars, h\ﬁ q\:mj atfon Is at point
x = 100, the allowed ranqmgq ii \‘ix rr < 6, where r Is the reported

location. What is the ;g,n\qa‘@ ble reported locations?
Sol. x~r/ <6 T‘Jl

x=100 (lez\n[)\J

100 ~r| < 6

+£(100-r)56

100~-rs6 or 100-rz2-6

-r£6~100 or -r2-6~-100

-1 S-94 or -r2-106

rz94 or rs106

10621294 or 94srs106
Objective Type Questions

/ e

{-'.” IT_\:..
Q Encircle the correct option.
1. How is a function from set X to set ¥ mathematically written?

(8) f=X+Y (b) i Y=X () SfiX=Y d) f=X-Y
2, Who introduced the word 'function' in a mathematical context?
(a) Isaac Newton (b) Rene Descartes
(¢) Gottfried Wilhelm Leibniz (d) Albert Einstein
3. What is the name given to the set X In the function f: X = Y.
(a) Range (b) Co-domain (¢) Domain (d) Variable
4. If fx)= x+3x2+1, what is the value of £(-2)? oL
@l L ()] LR qq}fﬂ\r; W
S If(x)= y what is the value off{:!]" e ﬂ - ‘~‘ V fuf,, N
o\ WY

(a) 2 (b) 3 _\(&
6. Ifg(y) = 3x* + Sx, what |n y “ .l

(a) 45 (b} B (0) 78 (d) 100
7. Whatis the vnlun I)I";H } for function /'(x) = (x+1)?

(8) (V3 ) (b) 4+23 (c) 3+4.2 @) 3+43 {2




10.
11.
12.

13.

14,

13,

16.

17.

18,

19.
20,

21,

22.

If {a] 5 theSiscalled _______ of the funr.tinn ( — "ﬂ"‘
(a) /! (b) domain fs,)@sgomr

The range uff{x} (x +1} in
(a) set of negative nu@ A ‘j: Y\(@}Leﬁﬁ mtegcrs

(¢) set of all non-ne (d) equal to domain

Q pﬁ Operntium on Functions
If fix)=5x+ 1 and g (x) =- 3x +7. Then value uff{x]+g (x) is:
(a) 2x+ 8 (b) 8x+8 (¢) 2x~- (d) 15x+8
If f(x) = x + 4 and g (x) = x4, what is (/'g) {x}"
(a) ¥*-8x~-16  (b) 2x (c) x2+ 16 (d) x*- 16
If £ (x) = x* and g (x) = 2x-1, the value of (f~g) (x) is:
(a) ¥ +2x+1 (b) - x1+x+1 (c) x* =2x-1 (d) x*-2x+ 1
If £ (%) = 3x+2 and g(x)= x-5, what is (f+g) (x)?
(a) 3x2-13x=10  (b) 2x+7 (c) 4x -3 (d) 4x+3

( )

If £(x)= 102" and g(x) =5x, what is —— = )

(a) 2¢° (b) 10x* (c) 50x* @gdw
u_f(x)-x*-landg{x}-w t«g‘(@\gh @
(a) x*-x ¢) x-1 (d) -1

I (x )‘\#‘WEJ a{x) = x+y, what is value of —(—-; ?
(@) (F+xy +y2)  (b) (P-xy+y?) (c) (xty) (d) (:-r-yF
If fx)= x+k and g (x)=~3 -x, what is value of K if f(x) + g (x) =4
(a) 12 (b) 7 (c) 9 (d) —3
If f(x) = x-3 and g (x)=x2-9, what is E-Ex—;"
]
(a) x +3 (b) x-3 (c) ;‘g (d) =
Compositon of Functions
Iff(x)= 2.:*3, g (x) = x%, then value of U"og) (x) Is:
(a) 2% + (b) 2x+3 (c) x* @ X+ 3
Iff(x]-- -'?,g(.t}-r‘ thtnwhnt “”;,‘ &
(@) Ix+7 (b) x* 3 (d) 3+ 7
If & function is battD Ytﬂ’ﬁ Ill it il u!!od'
(a) single functi K ﬂ {b} bijective function
(¢) ne (d) into function
One-to-one function is also called:

(a) injective (b) bijective (¢) negative (d) continuous




23. ft g (x) = x%, then value of (gog) (x)? hr T ."? 3 lC)fU \'m J-
(2) ¥ (b) x° ®) ¥, TIN/@
24, If f(x) = x+5, then value of _f) xl@ ,r u Q) ‘u

(a) x+ 10 (b) I%‘ \ A\ 5 (d) x+ 25
25, Iff(x)=x"and g (x) } ie of {guﬂ (x) is:
@x+3 N H)L (©) x*-4 (d) x6+4

26. Ify =f(x), then f (y) = x is called:
(a) negative of f(x) (b) inverse of f(x) (¢) function of f(x) (d) domain of f(x)
27. Domain of f= .
(a) /! (b) inverse (&)  (c) Rangeof /!  (d) x=y
28. If f{(2.2), (5,b)} the /' is:
() {(-2.a), (=5.b} (b) {(a2)(5.b)} (¢) {(a.b),(b5)} (d) {(a35), (b,2)}
29. Domain of /!

(a) Domain of f (b) Rang: off (¢) Domains! (d) Range of (y)
30. A function has an inverse if and only if it is:

(a) only onto (b) only into .

(c) only one to one (d) one to one an tn:r \ @F}\ﬂ
31. The inverse of tht function ﬁx] 2x-5 g3 @ﬁ(\ @«Q\j AL

] =
(@ 7 () 2x 5 \l \L
N \fJ\ = :
© 1= 336500 @ @)= %—5-

32. £ (x) of flx) =2 + 3 it '
@) % ) Jx=3 (©) Vx+3 d) 1/"—;1

33, If f(x)=x*+1, then £1(9) will be.

@) 3 (b) 730 (c) 8 | @) 2
34, What is the domain of /*'(x) if the range of f{x) is [0,0)?
(a) [0,%0) (b) (-<0,0) (¢) (0, ) (d) (=0,)
1
35. If fix)=", what is /! (x)?
1
(a) »* ® 3 . | @\ c@© SR

36. The absolute value ofa n ahwie :
(a) negative \8 Y\ = (b) only prime number
(c) non-negatiye r\ff\f\ (d) only even number

37. The point wh ‘¢ the graph changes direction is called.
(a) Domain (b) Range (c) vertex (d) function




38.

39,
40.

41.

42,
43.
44,

45,

46.
47,

48.

49,

50.

Which is the vertex form of an abaulute ulue fnnctlu ?,_ \ "._ m
(@) g(x)==ah~x| 2. W
() g () =a ¥ - hf +k H;uk

Which is correct order ‘pﬂﬂmr‘dx 6 f(t} ¥ = 5
(a) (4, 9) V3L (¢) (3,8) (d) (=1, -6)

The enrreq ar the graph of g (x) = |x| +3 is:

(a) (-6, = ‘J (b} (0,4) (c) (5.8) (d) (3,-6)
Which nrdurad palr is not correct for the graph of function f(x) = |x - 1
(a) (3,2) (b) (~5,6) (€) (=9, 10) (d) (<6,-7) .

4.3

Solution of Absolute Valued Linear Equation in One Variable

The solution of equation |x[= 7 Is:

(a) =7 only (b) 7 only (¢) 7 and-7 (d) No solution
lx = 10/= 0 its solution is:

(a) + 10 (b) <10 (c) 10 (d) No solution
The solution of |3x| = 15 is:

(a) x=5,x=-5 (b) x=15 (¢) x=35 (d) x=18,x=12
Which of the following equntlnnn has exactly two solution, O

(a) x| +5=5 (b) [3x = (€) II SI _“ NI ‘&@ 5=2

~3S xs51s equival -\,u

(a) (-5, 5) (ﬁ)i% (€) (=3, =) (d) (e, 5)
A< X< 1

(8) (-, AN (b) [a, -a] (¢) (0, a) (d) (a, =)

Which Is correct inequality for '"The distance between x and 0 is at least 10
units,"

(a) x| <10 (b) x| <10 (¢) |x| > 10 (d) [x|210

The solution set of [3x~6/2 9

(@) x<lorx<-5 (b) x=1,5 (c)x<lorx>~5 (d) xs-lorx>5
Solution for: 2|x| -4 <6 is;

(a) x<5 (b) -5<x< § ()x<lorx>§ (d)~1<x<]

! ;E—-b Y2. Gottfried Wilhelm I..eibmz 3. Domain 4. =] & 2

6. 100 7. 4+24 8. image 9. setofall nnn-ncgatwe real numbers
10. 2x+8 11, 2 =1612. ¥2-2x+ | 13, 4x-3 14h ﬁm x=1
16, (-xy+y?) 17, 7 15. ! \m gt

21, bijective function 22, ?m@ 8 .r+10 28, xb+4

26. mverseufﬁx} r\ﬁ'r =l 23 {(a.2),(b,5)}

29,

Range c:f_;'c”if‘H 30. one to one and onto 31. /! (x) = %2 32. Jx-3




l S I':LU v
33 2 34. [0,0) 38, - 36. HGH‘HEQQ\I\I’G r’_‘w? @,é&@)k

oy W j’\\j W)
38. gx)=alx-h+k 39, bﬁ ﬂ*{\}gﬁﬁl@ \Cﬁ:‘—?) 42. 7and-7
43, 10 44, x=5x=-5 (\\\\ (us) g = 4 46. [=5,5] 47. (-a,a)
48. x> 1049, x«mﬁw $0. -5<x<$

// Additional Short Question //

/  Short Answer Questions pre |mwd in the |u||}l of new Examination Te chniques
|Hm:wlrdgi Llndﬂ ahlmlmq Applltﬂlmn nn il-,rllr al 3. Cum eptu; al)

e - T T ——ie

4.1

1. Define a "Function",

Ans. [f X'and Y are two non-empty sets, then a function from a set X toasetYisarule
that assigns each element of set X exactly one element in set Y,

2.  Describe the domain of a function.

Ans,The domain of a function is the set of all possible i mput valu @{)\E‘c@uhmh
the function is defined. L/&

ﬁ \f’\ \ \j\
3. Describe the range of a functlun \ A \,\
i e

Ans. Range is the set of all pos {—y"l}(ﬂues) the function produces from
.those inputs.
4. Iffx) -x= -WMM nd f{.‘i}

Sol, flx) =x2-
f3) = {3]3 5{3) +3
=0-15+3
=0 4 3 -
=3
5. Ifg(x) = (x~ 1) then find g(~4).
Sol. glx) =(x~1)

=(4-1)y
=(-5)
=125
6. If fix) = 2%, then find (5). —
Ans, fix) =2+ e - ey l:'.:{ﬁ.“]"njl\_": \
RS
e R E
A g;\ A DAt =
7. Find the domain of func lﬁﬁ\w‘éj
j = x+2'
Ans, Since x=-2 ‘tﬁgm tﬂm undefined. So, the domain is all real numberexcept-—z

Domain: (-—u:: }U (=2, o0)




e ——  —

8. Find the domain and range for functi {

(x

(x)=x\ O
W \r}:" (L0~ :
Ans. We can take cube root of an a(y ﬂhwﬂﬁ'{ﬁ @?ﬁp tive. No restriction on what

goes in or what com A=
Domain: A nﬁqﬂ& \E:-)
Rnngﬂy'r‘\\lj 24l humbers (<0, %)
m Operations on Functions
9. Il‘ fix) =52 -3 and g(x) = x* - 5. Add f(x) and g(x)
Sol. fx) = 5x*=3, g(x) = x2-5
' fx) + glx) = (5x*=3) + (** = 3)
=5x2-3+x"-5
=6x*~8
10. If fix)=3x -7 and g(x) = -x -3, then find fix) - g(x)
Sol. fix) = 3x -7, g(x) =-x~13
Ax)-gx) =(Bx=7)~(-x-3)
=3x-T+x+3 :
=4x -4 "";‘J

23\ fjk”
11 Ifx)=Tx=3, g0 =24 + 5, the fin S 7 ALE
Sol. fix) = 7x - 3, g(x) = 263+ 5 5 quk\ i

f) g =(x- 1& A 3\3\.3 O\
WM j%%}*:%? 15 _E).

12. Letﬂx -x 3, g(x) = x* + 4x - 21, then find :(x)
Sol. flix) =x =3, g(x) =x*+4x 21
_g(x) _x+dx-21
f(x) x=3
x +7x=3x~21
B x=3
< x(x+7)=3(x+7)
()
_x+ 7)(x~3)
(x=3) o
=x+7 PV ICA
13. Iffx)=(a+b), gg}r (a® = iikﬂ? ﬂi \ﬂ}&\]ﬁ}&)h(x}
Sol. fix)=a+b, g(x)=ﬂ ﬁ\g #x‘?
ﬁx) E(:f] ]"l\ﬁ "H _ ap + b’)
Y a’—a’b+nh‘+a'b —-ab?+b?
= -al + b:l

{i:

[




Sol.  fx) =—s(1) '%“\ : ?f{u,_i\ﬁu
ENGE R

_3x+2+3x

x!

_3x*+3x+2
x!

Composition of functions

1S. Iffilx)=3x-5, g(x) =23 then find | 17. If Six) = 3x - 4, then find (fof) (x)
(fog)(x) Sol. Given
Sol. Given flx) =3x-35, g(x) = - fix) =3x-4
(foglx  =fg(x)) (/) (x) =§ (g;‘))
=Ax) - =f(3x—4) .
=325 jﬁ\ﬁ
16. If flx) = —4x -3 and g(x) = x3, then i
find (gof) x ‘2(;
Sol. Given: \E\“\\ 18 1 g(x) = x5, then find €0g) (¥)
fix) =—4x-3 J ;\ Sol. Given
(89 (x) g(x) =x
N Cir-3) (20R)(x) = g(g(x)
= (—dx-3) =g (%)
= (—4x-3) (~4x-3) = (%)
=16x*+ 12x+ 12x+ 9 = x5
= 16x*+24x+9

19. Define one-to-one function:

Ans. A function /s said to be one-to-one if each input maps to a unique output.

20. Define onto function

Ans. A function is called onto if every element in the :odumam has at least one
_pre-image in the domain.

~ 21. Define bijective function: r,:,
Ans. A function fis called bijective if it is both one-to-one and | \ (E‘;’TD 3\ \
Inverse Function p 3 \ \q\ o “~ |' (ede=
22. Define inverse function. 0\ \ |8t
Ans, The inverse function of f \Hﬂ \ erﬂes the process uf a function. It takes
B!

y as input and gives
23, Iff: {(3,9), (T W&N&en find £,
Sol. /~!: {(a, 3), (b,*’?} (c,1)}




e —
24. Find the inverse of f{x) =5x-3 @:rﬂ)("\

Sol. ﬁ:} = :J; :i ,ﬁ‘a}? \Y@f)\\ i&m

5x = y + 3
L 1
ﬁﬂ‘lve for x)
fo = ”‘—5 y=fR) = f10)=x
FHEY S x—;?{ (Replacing y by x)

25. Find the inverse of flx) =5x"+ 1.

Sol. fx) =55+ 1
=5x*+1 (Replace fix) with y)

y
ar S+ 1=y
56 =y-—1

2 ’f £ miﬁ\
Ay

J@J %&\Eﬁj&@@

f“{r)%=J_ - y=f(x)=>1"(y)=*

fix) 1/ (Replacing y by x)

26. Find the inverse of fix) 2x+1

Sol.  fx) =2xtl
i - . (Replace fix) by ¥)
or Af2x+1 T
(VEi) =y ®
i TAXJ@’(;?L}\N




. - e ———— e S WS i |
™

fix)y = ET‘I (Replacing y by x) e ”ﬂfﬁ“\‘l f; (el
i "-.ll T _-":II \ L I"LII _'-.J Uy LI

27. 16f) = then find -9 .\ V(| (O

Sol ~ fx) =x VLS

o rr:;ﬂjﬁqwj&yfx with y)
'\.l r\"-l-r Wl A

B X7
or x ='I."'\_:_ \
vx*© = Y
x =y? (Solve for x)

0 =y o y=f)= i (y)=x

f—l{x ) - .IE I:R'Eplﬂ.':iﬂg y b}’ x)

e

28. Define an sbsolute value function. 200 0 W 0)

\
. k 'Il'k. HII""I' ool
Ans. An absolute value functim%‘m\f; E&éﬂéﬂhn that includes an algebraic

\

expression enclosed withi ars.
29. What is the N'Wﬂms absolute value function fix) = |x|?
Ans. Since the absoldEWilue represents distance and can never be negative, the range is
all non-negative real numbers.
30. What is the characteristic shape of the graph of f{x) = |x|?
Ans. The graph of fix) = |x] has a V-shape.
31. State the vertex form of an absolute value functicn.
Ans. The vertex form is g(x) =a |x - h| + k.
32. Around which line is the graph of g(x) = a b - h| + k symmetric?
Ans. The graph is symmetric about the vertical line x = h.

4.3 Solution of absolute Linear Equations in one variable

33. Solve 3 [x-2| = 18 and express on number line.

e aond =1 Wi )

=12 A e f‘,%j(_ﬂjii;}g’ ¥
18 a j©) ,_J._I-‘-HK”H\EnnH fﬁ 1"5.,3 N \=

|'x-_2[ - = = U’fa"-. Illl,lll ll\..lj ;,_F L Ls
3 @'\,\'{"‘Eﬁ 0 L eI

L\T—ZI =f i “\\!" | \Il'lj"jll'ﬁ,llj Y k't,l\l L

(I—2}= + ﬁ..., A Jg'\]:‘:u {:\l_r\, ot

=2 =6 YNV

x =6+i or x=—-6+2




- =§ or x=-4
S.S = (8,4}

"o e f—»@‘{'ﬂjd
= g 0 g o m\wm?ﬁu o

34, Solve |5—-2x| 3,a @ number line,
Sol. 5-2x= \r\\uj\lﬂ

0 L
5 - 2x =g RINRHY S~ 2 =-3
—2x = ;—\if'!( or -2x=-3-3
—2x = =2 or —2x=-
2x=2 or 2x=8

35, Solve the inequality [x—2| 2 7 and express the solution on number line.

Sol. x-2|27 J' & x\ rUﬁ:}iﬂ )
+(x-2)27 ® v\\\u‘\ :
x-227 ,;i ZS-H\HHUJB\;’J‘
xa?+2 ;ﬂﬁx =
tipl

NN
The sol Utiimt.‘& is {43 ~5] W [9, ®)
et ————
—15-3—6—4-1 g 24 B8 10
36. What is an absolute value linear inequality in one variable?
Ans. It is an inequality that involves the absolute value of a linear expression containing

only one variable.
37. What is the difference between the intervals [-a, a] and (-, a)?
Ans. [-a. a] uses square brackets, meaning the end points are included. (—a, a) uses

parentheses, meaning end points are excluded.




