,.1/\ pr=l@a\\ \\Q\

After completing lhls umt the students will be able to:

>
>
>
>
>
>
>

Formulate composite functions as defined by (fog) (x)

transportation and sales).
Plot graphs of absolute valued functions.

solution as a range of values on a number line.

Explain operations on functions and compositions of functions.
Define inverse functions and demonstrate their domain and range with examples.

= fg(x)).

Apply concepts from functions to real-world problems (such as finance,

Solve absolute value linear equations and inequalities in one vartable and express the

Apply concepts of absolute valued functions to real-world problems (such as to

calculate energy wave, magnitude and distance). e
I A ‘ ‘
: 4.1 Function @o@" I

If X and Y are two non-e
from a set Xtoaset Yisa
of set X exactly one n . It is written as
f: X > Y, wher called the domain and the set
Y is called the co-domain of function £. While the range is
the subset of the co-domain that contains only the actual
output values produced by the function f.

Example 1: If f{x) = x* + 3x + 1, then evaluate

O A0 (A2 Gi) A @) Ax+D)

Solution: Given that fix) =x*+3x + 1

(i) A0O)=(0)'+3(0)+1=1

(i) A2)=(=2)"+3(-2)+1

=4-6+1=-1

(iii) Aa)=a*+3a + 1

(iv) fix+1) =@+1)*+3x+1)+1
=2+ 1+ 3+ 1
=xt+ 55+ 5

History!

Gottfried Wilhelm Leibniz is
credited with first introducing
the word "function" in 2
mathematical context. He used
the term in 1673 to describe a
quantity related to a curve, such

as its coordinates or slope.

Remember! :
Range is always a subset of

the co-domain.

=2 £+10
= +8+5x+10
=2x*+ 13x+ 18

Skilled Practice! O 0
eiff(rxa) ‘:: 2x? + 5x, then ﬁn%‘(x\ \\// V\@\Q—\B/j\j "Jw
Sol. f{x) =2x% + 5x ; (‘\\S
for+2p =2 (x+2P+ m




' Example 2: Find the domain and range of f{x) = (x+ 1) af@ \5\5\5
81;

Solution: As f0)=(0+ 1)2=1; f4) = (4+I)O m
.
f(l):[l+]) =-?- ( 1) O}SOOH

For every real n el e l)2 Is a non-negative real number. So,
Domain f= s Il'real numbers ; Range /= set of all non-negative real numbcrs

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

a. Addition of Functions
If Aix) and g(x) are two functions, then their sum is written as:
(f+ g)x) = fix) + g(x)
Example 3: Let fix) =2x+ 3 and g(x) =x* + x + 1. Add Sx) and g(x).
Solution: fix) =2x+3
glx) =x*+x+1
(Fte)x) =fx) + g(x)

=(2x+3)+(2+x+1)=x+3x+4 'Y@@©m
l

b. Subtraction of Functions

If fix) and g(x) are two funct en as:
(/- 8) (x) = fix) —M
Example 4: Let fix) = - 3. Find f(x) - g(x) :

Solution: f{x)
: gx) = Juc2 3
(Fg)x) =1fx) - g(x)
=(Gx+2)-(x*-3)
=5x+2-x*+3=—x*+5x+5
¢c. Multiplication of Functions
If fix) and g(x) are two functions, then thelr product is written as:
(78) (x) = fix)-g(x)
Example 5: Let fix) =x+ 1, g(x) = 2x -3, find _f(x) £(x).
Solution: fix) =x+1

gx) =2x~-3 '
(f2)x) =Ax)g(x) :
e e -2 (O

220 @\J
'd. Division of Functions. &S AQQ
If fx) and g(x) are two fu r quotient is wrltten as:

[ J(x)—é((x fo g(x)#O




Example 6: Let fix) =x*—4, g(x) x +2,F @@@%‘.ﬁ, m

=x2

) Solution: f{x)
g(x)

4@@““

| | g(x) |
£o4  (x*+2)(x-2)
SO, = A - (x+2) =x-2

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 fand g and

results a new function.

Example 7: If f{x) = 2x + 3, g(x) = x*, then find
(i) (fog)x) (i) (goN(x) (i) (fof)(x) (iv) (gog)(x)
Solution: Given flx) = 2x + 3, g(x) i 2

(i) (fog)x) =Agkx)
=Ax?)

b@U““”

i

=2x2+3

(fogl (x) # (gof)x)

(i) (gof) (*) g(f(x))
F3)

(gof) (x)
=4x*+12x+9

x&m@@ _ E _

(iii) (fof) (x) =

=2Qx+3)+3
=4x+9

(iv) (gog) ()

(g0g) (x) = (¥ =

Inverse Function

A function ftakes an input x from a set X and maps it
to an output y in a set Y. i.e.,

fX—-—}Yﬂx) y

| One-to-One Function

A function f is said to be
one-to-one (or injective) if each
input maps to a unique output.
Onto Function

A function is called ento (or
surjective if every element in the
codomain has at least one
preimage in the domain.
Bijective Function

A functlon is called bijective if it
nd onto.

Then the inverse function of f den
input and gives x as output)

o e

’[ﬁis process it takes y as

Domain of = Range of “m
Range of f=
Let us understand it with thc help of an example:

Note
If y'= f{x) then

f"liv) = x is called inverse of f{x)

ConsiderX= {1,2,3}, Y={a, b, ¢}




and £ {(1, a), (2, b), (3, ©)}, then f71: {(a, 1), (b, 2), (¢, 3)}

5 ~

Al)=a:. a)=1
Q=b ey =2
f=c Liel=a ey,
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 vertical line intersects
the curve/line at most one point. :

T k 0 )L i x5
: VI Rl Lk
2 ko | ; 4
1 \ : / \ r\qf]zﬁ-lm\ up
7 pe 0 1 . . 6 . D
30 - R t;l\—;~ . Vie \\iéx %'4 =i ) 3 -lﬁ-
i F\'f"‘ \\YE N P 7 .
= ' ] B H ' 111,
4 N NN 7 _ ] _:
vl [ ey el Y i
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 T ¥
represent graphs of functions and graph of Figure ; \ 5
4.10 does not represent the graph of a function. o B 3
Horizontal Line Test | e T § M
If every horizontal line intersects the curve at ~ Hgrizn J-“'A\ > 7
most one point, then the graph is a one-to-one ' +
function. oas : . : \i/ _ 3
The vertical line intersects the graph of fx) = x* at e dts. Jov ) o | B
only one point, so it is the graph of a function. It Y

fails in horizontal test, so it is not a one to one
function. '

@ B i
Example 8: Find the inverse %‘KW% d de v and range of £~/ (x).
Solution: f{ix) =2x+3
' ) G ,SX '
=5 =W [Replace Ax) with y]

y=~3=2




acing y by x]

Domain f x): Allreal numbers .
Range f(x): All nealnumbers-)

Domain /' (x): Allreal numbers
Range /' (x): Allreal numbers

If ix) = 2%, find £~/ (x). Also

verify that f{f /(x)) = o f(x))=x.

Solution:f (x) =x*

¥y =x* [Replace f(x) with ¥l

x =y

x= y% [Solve for x] v
1= 35 b=fe) = m
£ = (x Mmmu by 5]

] ]  J ;

FE) = (x)f [ ]=x
o) =f16) = () =x

Hence A7~/ () = /7/(fx)) = x

q
r’
j

Sl =y + 8

@‘@&W

e gx e D e 9+

@OW

(-4x+8)+2

—{x 2)¥2=x-2+2=x

“(x—2)+2 xX-2+2=x

Challenge!
Iffix) = %x + 2, then verify that
SO 7 = xR =

=

So, verified that j(f L) =1fx) =x

Solved Exermse 4.1

lf fx) =2x + 5, g(x) = 3x - 2 then
find

) fO)+gX

Sol: f(x) +g (x)

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

1‘

=~x+7
Iffix)=x+2, g(x)=2x+4, find
(i) Six).g(x)
Sol: Aix).g(x)
=(x 51- 2)(2x + 4)
=2x +4x+4x+8= 2x +8x+8
=2(x*+4x+4)
(i) g(x).Ax)
Sol: g(x).Ax)

= (2x+4) (x+2

S At e s RN

=2(x* + 4x + 4)
oy

g(x)

) @

@@%ﬁ x+2) 2
% f(x)

8(x) 2x+4 2(x+2)2
Sol: f(x) - x+2 (x+2)

| Sol: ﬂx)--'ix+2 y=-4x+2
]
or -Zx+2=y %ﬁQ
-}Ix=-y+2 :
x=—4y+8 f‘lg’)*-—4y+3




. S ol B

3. For the functions fand g, find
(b) (g0/)(x)

(
@) (gog)(%%i@%
Where, (i)fix)=2x+;

(a) (fog)(x)
() (fof)(x)

(i) fx)= %5

(iii) Ax)=2x-1; g(x) = =
(i) Given that fix) =2x+ 3, g(x) = =

(@) (fog) (x)
=(flg (x))
=fix’)
=2(x3) +3
=2x3+3
(© (foNHx

=f(fx))

= f(2x+3)

o
)=2x*-1

x+1

gof) (%)
= (/)
=gQ2x+3) .

(b)

=(@2x+3)
(d) (gog)x
= g(8(x))
=g ()

=2 (2x-1)-1

(iii)\Gi @ @g(x) W
) (b) (gcvg( (*)
T Eas _ = g(fx))
& j[x + l] (2}.’ ke 1)_'_1
| 5 & : .
. [ 2x—1+1
e 2( 2 ) 1 R
= xtl1-1 el
iy s it
| (© (foN(x) (d) (gog)(x)
=f(f(x)) = g(gx)
= f(2x-1) x+1

s 1
| = 4x -2-1 §§£5
=2 (2x+3)+3 e { . ‘@w@o@@ﬂ
=4x+6+3 ol @@ P s
=4x+9 omkﬁ 2
x4l 2
x —

’ % | . x+3
(ii) Given that @W? x2-1 | . OB Taaeig e
® EDE | O @) T g T
ol 1 M T Bt T o
=f@x*-1) =g (=) =2 (%)’ -1 | 4. Find the value of k, such that
Py : - (fog)(x)=(gof)(x), where fix)=3x+2,
T L ea (g g (x)=6x—k
' g o Sol: (fog)(x) = (gof) (x)
= 51 =22 L.H.S RH.S
x o (fog) (x) (29) ()
© () x) (d) (fog) (x) A -
= f(®) = g(2)(x)) [k @O_@ s
2 =g@2a2-1) )'- ”ﬁ = 18x+12-k _ (ii)
= f(:.) =2WQ hate () and-(ii)
5 =2 M- 18y -3k +2 = 18x + 12 -k
e 5=2x%\{@@ﬂs_ $2-1 18x — 18x -3 k+k =12-2
- Fiud =8x'- 8+ 1 iy

2k =~-10




SETEE TR S Te, Tvas e vaeees.

wv-'-' e

10
bRy

k=-5

i : Q
5. Given that f(x) = m
g(x)=2x + 3W
M gr@) @()sSUA) (D 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)
f(3)=33)+2=11
SAD=3(11)+2=33+2=35
(iii) f(g(-2))
8(-2)=2(-2#3=—4+3=-1
f-1)=3(-1)+2=-3+2=-]
6. Find f ™' (x) in each of th

following. “

@ fx)=2x-3
Sol: f(x)=2x-3

y = 2x — 3 [Replace f(x) with y]

or 2x-3=y
; 2% = y+3

y+3

2

y+3

o

x= - [solve for x]

= Ly=fx) =" @) =x
= _’E_t_3.
e (x). :

(i) f()=4x3-1
Sol: £ (x) = 4x° -1

y=4x> -1 [chlace S wi Q
4x-1 = 'xm

H=y+l
\J\

[Replacing y by x]

or

+1
x= 3/ [solve for x]

v (Y)‘

1= d [Replacmg y by x]

(iif) f(x) = vx-

Ly=fx)=>f" (y)-x

| Sol: f(x) = Vx~—1

y= -Jx-—l

[Replacing f(x) with y]

AVl
ag

x=y*+1

o) =yl y=f@=7" y=x
f1(x)=x*+1  [Replacingy by x]

x+1
™ f@=3—

X+
Sol: f(x) = 12

y= 314_'_'2 [Replace f(x) with Y]
y(3x-2)=x+1
xy-2y=x+1
3xy—x=2y+1
¥y - 1)= 2y+l

2y+
3 \‘
2y+l .

B 3

m

y=fe) =1 @) =x

a0 8
’.‘3' 4

= ““—"ﬁj e i




e, S

AR R

The function f and g are defined
such that f{x) = 4x + 2 and g(x) =
6x - 18. _
(i) Find f7'(x) and g"'(x). “@
Sol: f(x)=4x+2 “
y = 4x+2 [Rep with y]
or 4x+2=y
b o
s oat.
ey
s LR o 2
o) 1

Ty= 2252
[ ® A

Now g (x) =6 x—18
y=6x-18 [Replace g (x) with y]

(Solve for x)
[+ y=f) = ()]

[Replacing y by x]

or 6x-18=y K
. 6x=y+18 o“m
£ y+18 %

+18
gl(y)= -”T— [oyg () =g (v)=x]
gl y=x

x+18

6

(ii) Find xif ! (x) = g"'(x).
Sol: f(x)= 4x+2

y = 4x+2 (Replace (x) with y)
or 4x+2=y

4x = y-2

x= Xi (Solve for x)

'ﬁ

= __y___2_ TRYS ‘
T - Uy =il =

oW :
= f——}% i) [Replacing y by x]

6x=y+ 18
y+18
6

y+18
50d
x+18

x:

g(y)= [ y=8()= g (¥)=x]

g (v)= __(i)[Replacing y by x]

Given condition
f’ (x)— g ™)

x+8

from (i) and (ii)

6(x 2)= 4(x 4 ;b ©©g§@

2xS4

i

x=42

8. Verify that f{f ' (x)) f"(f(x)) =x

(i) Ax)=x-6
Sol. j(x)=x_— 6
y=x-6
or x—-6=y
Coxey

(Replace f{x) with y)

(Sdlvc for x)

@ =yt6 [ y=Afx) = f(y)=x]
fx)=x+6 (Replacing y by x)
@)= f(x+6) (x+6)

of‘ @%Zu(xw) 6
-6=x

cc verlﬁed that A7 '(x)) ="' (Ax)) = x
(i) flx)="Tx~4
Sol. flx) = 7x - 4

y=7x—-4 (Replace flx) with y)




or Ix—-4=y

o e i
Tx=y+4 @
_y+4 M @ =
fly)= WW@ = f 1(y)- x] = x_2— (Replace ﬂx) with y)
il ylx+2)=x-4
3 et : ' +2y=x-4
fix) 5 (Replacing y by x) 3 ;YY _x}’= fzy '
x+4 x+4 Wy — 1) #-y =8
ﬂf-l(x))=f(T] " 7( 7 )-4 -2y -4
' (Solve for x)
=x+4-4=x
4 _
) = f—‘[xM] 7(-{;—*) 4 £ )= Syl
=x+4-4=x )= =2 (Replacm by x)
Hence, verified that 4
f(f"(x)) —f-‘(ﬂx»=x @&g@
s 4
(i) fix) = “ m\\ﬁ@ x" 4
Sol. fix) = —W =2x=4-4(x-1)
| x=1
y= —43 (Replace f{x) with y) —2x-’4+2l(x~—1)
P
& x-3 _ —2x-4-4x+4 —6x
4 x-1 g Yo
x—3=4y o, 7>y TR M
- x=4y+3 (Solve for x) x—1 x-1
fly=4y+3 [vy=f)= f"(y)-x] R T Lt R
flx)=4x+3 (Replacingy by x) 1~ b
RS =fdx+3) 2 -2x-4_,
I Aivodt: ey s ?@(&L
l 3 x @® =2x l4 +2
i (f(x) f (4x+3) kg
4x+3-3 4x @@KQ 2 ik 4( 1)
Hence, wmﬁwﬁI T 2x- 4'*'2( 1)
AL @)= 1 (Rw) = e




2x—-4-4x+4 —6x
x—1 i
RN SO 2x 2 Q
& —6x Wi 1 %ﬁ\m

xX-
Hence, verified that ') ="Rx)=x
9. Without finding f'(x), find domain
and range of f~'(x):

(i) fMx)=12x-3

Sol. ix)=12x-3
Domain of fx) = All real numbers
= (-0, )
Range of f{x) = All real numbers
= (-0 ;)
Domain of £~1(x) = All real numbers
; = (-0, )
Range of f 'l(x) = All real numbers
= (-0, )

(i) fix)= -;-x+ 8

1
Sol. fix) = —x+ 8

Domam of fix) = All real numbers

= (-0, )
Range of f{x) = All real number
= (-0, )
Domain of £~!(x) = All real numbers
= (-~ , )
Range of f~!(x) = All real number
= (-0, ®)

form is )‘(x) = |x|. The
number represents.i
number line and is always non-negative.

¥ ’@W

1+x

Domain of f{x) = x cannot be zero
=(—0, ) U (l;)

Range of f{x) = x cannot be zero
=(—0,-1) U (-1, x)

Domain of f‘l(x) =(—0,DuU(l,x0) -

Range of ~1(x) = (=0, -1) U (-1, «)

(iv) fiIx)= Jx-2

| Sol. Ax) = {Jx-2

Domain of Ax) =x 22 =2, »)

Range of f{x) = square roots always
non negative = [0, o)

Domain f )= [0, )

Range f~ (x) =[2;9 @@@ §
- an

' x
% d the values of a such
f(a) = g(a).

Sol f)=x2+9 , gx)=x+2l
fa)=a*+9. . igla)=a+2l
as fla)=g(a) (gwcn)
a?+9=a+21
- a*-a+9-21=0
a’—-a—12=0
-4a+3a-12=0

a(a-4)+3(a-4)=0
(@a-4)(@a+3)=0
a-4 =0

a=4
Hence, a=4, -3

a+3 =0
a=-3

ations of the pafent function fix) =
obtained through transformations.

] % %20
le_ —x, x <0

|x]|




The graph of f(x) = |x| V-shape and is r?@ O\
symmetric with respect to the y-axis. Thc \\J & AYe et
point where the graph changes dlrccu KX@Q 3

called the vertex (0, 0). w S &
The vertex form of alue - H
function is g(x)wwci(, where a # 0 < _ >
and (h k) is the vertex. Its graph is = e Y 8. ? 3
symmetric about the linex=h. ' ) [Verjex
Example 10: Plot the graph of the followmg functions:
. @ fo)=|x+2 (i) g()=x-3|
Sol. Sol.
StepI Make a table of values. StepI Make-a table of values.
x | 412|012 |4. x| 41201 3 |]5..
Vil 8.k b2 A h6is yi T g 3:ah: QA2
Step I Plot the ordered paits. Step II  Plot the ordered pairs.
Step III Draw the V-shaped graph. Step IIT Draw the V-shaped graph.
gﬂv _ = @ \E\ \\
a E’\ -ﬂ\""z:\i\:'l\' YOQf
i o0 AN AN R A |
i Q s Kﬂ(uﬁ . 6
: PP s U 5
= \j A T .
X f X . i . i
2 e i HEEEEEL B L
Example 11: Plot the graph of fix) =2 |x + 1| -3. |
Sol. f)=2+1-3
StepI  Make a table of values.
X -2 | -l 0 .105
. fx) | -1 | 31| -1 |DO0..
Step Il  Plot the ordered pairs. 4 & g
Step [Il Draw the V-shaped graph of [ X T :
each function. Notice that the vertex of -4 -2 =p s f -ojs O Als A e\ PU 2ls
the graph of fis (-1, -3) and the graph ¢ [ QNI N AN
is symmetric about x =1 aviiay \\E W)
m\x EAF
IS \/E'




An absolute value linear equation is an gquationi >\absofute value is appl:cd to
a linear expression. oot ey

Example 12: Solve 2|x é\k)

Sol.. 2|x - ﬁ o

S the solution on number line.

+(x—-3)=8 or x—3=:I:8'
Now x—-3=8 or x—3=-8
x=11 or x=-5
Solution set {11, -5}
Number line

8 8
A A

absolute value of a linear expression w

|ax + b|<0, |ax +®l?om% ,

Note: w@“\j\ﬁk}w |
(i) wqmlw —O———

_ Sieay 0 a
(ii) —a < x < a1s équivalent to [a, a] - \ gaeanm, } "—>
=~ 0 a
(iii) @ <—aor x> a is equivalent to (—oo, —a) U (a, «) —D } s
- Y=y 0 a
(iv) x <—aorx 2 a is equivalent to (—, —a) U [a, ) ) i —
: ) =l 0 a

Example 13: Solve the inequality |x —1| > 5 and express the solution on number line.
Sol. x—1]25

+Hx-1)25
—{x-1)=25 or x-125
x—1<-5 or k25
x<4 - £ A4

The solution is (—oo -4] v [6, do)

= @Q\Y\@

: 4 23
Example 14: Express the solution of %2;@- er line.

Sol. First isolate the absplute v e Sld of the inequality.
40 |2x 5|+ 1 > ﬂ J

40

(Dmdc each SIde by 40)




Rx-5>5

| +(2x-5)>5 | o ©m
—(2.1:—5)>50£2x 5)>5 R\ wl \QB@W@@

2x—5<-—5 or - 2x> m“

U\.J"l
[\‘—IZ -1 0 4

- The solution is (—o0, 0) U (5, ©)

Solved Exercise 4.2

1. Plot uraph for the following absolute valued functions:

. 1
s 8

i) fx)=|p-2|
Sol. fix) = |x - 2|
Table of values
x |y=fx) 1 &Y)
Ax) = x =2
-4 || 4-2|=|-6|=6 (-4, 6)

= le-arama_ e €O
0|02k ;%%\@M@?)} 2
=

Plote abovwﬂ\d\brﬁrs and draw the graph ,

| B4
¢
x' 2) x
% —b—‘i—ig 240 4
1y
(i) flx)=3x+ 3|4
Sol. Table of the values ,
x |y=Ax) (*x,y)
Ax) =3 x+3| 4 L2\
-6 |36+3|-4=3314=303)4= 7%}@@%5\)
3 _[313+314= 3|01f4,_,@(9H%3&\\,\f‘“T3 —4)
0 [310+3] A3 USS ©, %)
2 |32+ 3-¢ENIf4=3(5)4=11 @ 11)
4WM§4 3|71 4=3(7)4=17 (4, 17)

Plot thc above ordered pairs and draw the graph




Sl cum—
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‘ el
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LY
(iii) fx) = 5[]
Sol. Table of the values
- x ' |y=fx),Ax)=5 x| (xy)
—4 |5 4|=5(4)=20 (-4, 20)
-2 |512|=512)=10 (-2, 10)
0 500/=5(0)=0 (0, 0)
3 513|=53)=15 3,15
4 5/4|=5(4)=20 (4, 20)

Plot the above ordered pairs and draw the graph

20 Y

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

X |y=Ax),f)=pk+2|+3 (x,y)
7 |[7+2/+3=19/+3=9+3=12 (7, 12)
4 |[4+2/+3=[6|+3=6+3=9 4, 9)
0 [[0+2/+3=[2|+3=2+3=5 (0, 5)
-2 ||F2+2/+3=|0]+3=0+3=3 (=2, 3)
=5 |F5+2|+3=|-3|+3=3+3=6 (=5,6).

TVics

it
L “\
Cl =
ot :
O >
WWW 2015405 0 % 1015
Lyl |

(@)

cOf




B, S

(S?l {[‘(:t))le sz't tt.:ei!ahfes R AR f\ff\wa O@@@\B
R Y Lk oA )
10 |20 YAl D63 = 2(6) 3 =9 (-10,9)
NN 4+ 4)-3=210]-3=2(0) -3 =~ 1(4,-3)
0 210+4|-3=24-3=2(4)-3=5 ©, 5)
3 22+4/-3=2{71-3=2(n-3=11 3, 11)
4 214+4|-3=28-3=2(8)-3=13 4, 13)

Plot the above ordered pairs and draw the graph

(vi) fo)=2x + 1| -

i

-'\\ = iy ’

.t’ -
o -5~ o] | *
14:13)

).

g N I RN

_D : T ]O@@m

y'=fx), Ax) = 2 pe+1| -6

(x,¥)

: : v \3 R
Sol. Table of the valucs\ﬂ Y\\\m

6 |21 6+1|-6=2|-5-6=2(5-6=4

6.4

21 |21 +1]—6=20]-6=2(0)—6=-6

1,—6)

0 |2p0+1]6=2]1]-6=2(1)-6=—4 [(0,—4)
| 5 |[2]5+1]6=216|]-6=6 (5:8) ..
Plot the above ordered pairs and draw the graph
w y )
N ' 5 o
_ﬁ\ /.@5\
PR A )
o [ 5N 071 5 [ 1 -
GT,16)| W0 m
<
wﬂmn\wfl@g)

2. Solve and express | h ARl
i k-2|=

Sol. Jx - 2|WN
x-2=

x -2 =6, x—-2

—6




:;% ig :; :-_’;:g Solution set = } @\N\L
x=8 x=-—4 O @
Solutloﬂ set = {8, 4) @ and express the solution on
- .
-8 3 2 number line:
(i) l2x+ll'7wwwo () |Sx+8/s3
Sol. [2x + 1| =7 Sol. [5x + 8/ < 3
2x+1=x7 Sx+8<+3
2x+1=7,2%+1==7 5c+8<3 or 5x+82-3
2&+1=7 %t ==7 53-8 or 5x2-3-8
2x=7-1 2x=~7~1 S5x<-5  or Sx2-11
2x=6 2x =-8 5 [
6 -8 xS—g or 2"-5-
x=-— x=-—
2 2 |
x=3 x=-4 x<$-1 or x2- 2—
Solutlon set = {3 —4} : 5
5 SO Y M Rl R e e -23 Sxs-l1 @@W@
(iil) [4x-9|=3 s @o |
Sol. [4x - 9| = 3 @@@
4x-9=%3 KXW@Q@ T
4x-9=13,4x-9=-3 Bl . :
4x-9=3 G e, W S g T B
4x=3+9 4x'=--3+9 | (i) |[4x-12|<0 '
4x=12 4x=6 Sol. [4x- 12|20 :
12 0k et | Since an absolute value can not be less
bk AR than zero, the only possibility is:
x=3 l4x — 12| =
3 4x-12=0
Solution set = {3-5} 4x =12
R 12
B R B b ey
(iv) [7~2x|=1 x=3
Sol. |7-2x|=1 4_5 _i B 3 ﬁ
7T-2&=x%1 -
7-2=1,7-2=-] (ﬂl)§ i "o 0©©
T-2x=1 7T-2x=-1
-2x=1-7 7-2x - Q ute is always positive or zero.
—2x = -6 —h-%@ ! e only value that does not work when
2"';6 WO | the inside equal zero.
L SR o 3-4x#0
e S i e 3 - dyin =3

e e




2
%x<2+5 o Saskides
%x<7 or -a-x?J
2 2
X >¢3 Qr.x 3
14
X< = or x>

-1
(v) 3x=2|512

| Sol. 3x =212

Ix-2<%12
Ix-2<512  or
Ix<12+2 or
- 3x<14 or
14
e ;
X 3 ot
2
x€4=
3 b=
-3-$x$4-—

ss {242 SO
i

x-22-12

32~12+2

xz2-10
10

403
3

|
RO
il

i
‘%ﬂ]@ -
& | 4-3-

; -.’4 = e Y}
(vl) 1=2x|>§
Sol. |1 =2x|>§

|=2x>%8§

1=2x>5 or
~2%x>5-1 or
~2x>4 or
2> 4 or
.x<:;- | or
x <=2 or
x<=2o0rx>3

88 (=, =2) U (3,
0,00, ®

' "

1
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4.5 Solving Real-Life Prob

Functions are widely used to model and-sol\e. re: .
transportation and sales. In finahce~famgtions baeepresent income, expenses, interest or
profit over time. In transpo w fons can describe the relationship between
distance, speed W to calculate travel times or fuel consumption. In sales,
functions are u 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 : ;
I 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 re@{ﬁents the

number of kilometres. Find proposed fare for a distance of Sﬂw | @©
O

Solution: S(x) =200 + 15x @@

Required fare = £(50) =200 + 15 x2
200.F 750 N R,

L Solving Beai-Lile Probiems | volving Absolute Valued Functions

Absolute value RIRGtiONs 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 object 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 2207 but can tolerate a variation of up
to 5V. The condition is modeled as: [V = 220| 5. What is the range of acceptable
voltages? : : :

Solution V=220/5 S i
or -5<V-220%5 %@M@
or -5sV-22 - $ 225
%&ﬁﬂ%& e,
0

So, acceptable voltage is betwe

Example 18: - |

An earthquake sensorissues 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/ > 1.2,




For which values of maghltude M will the sensor issue a warning?

Solution: M=-4.5]> 1.2 @O@@/\@
+(M- 45)>12 g&@ |
_(M
Eg% 45>12

W\J\ <3 3orM>5.17
Hence, the sensor issues a warning when M<33o0rM>5.T7.

1. A function B(f) = 5,000 + 2007 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)
Put t = 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 total (2@ ) for k

kilometers. How much will the far b{fori
Sol: \ \f §:7

£f(k) =150 + 20k (Given
Putk =12 in
f(12)=15 2
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:
£ (x)=5500x (Given function)
Put x = 50 in the function
£(50) = 5500 (50)
f(50) = 275,000

So, total cost = Rs.275, 000 W@ @O@
4. A function T(d)= =+ !&b ﬁﬁ&%@@@ to travel a distance d

kilometers.w to travel 180km?
Sol: T(d) = — iven function)




Put d = 180 in the function

T (180)= ]68(? @@@Wa @

T(180)=3 “%
So, Time =3 hou

O

S. A compa es Rs. 100 for an encodlng work. In addition, the company
charges Rs. 5§ per page of printed output. The model of function fix) = 100 + 5x,
where x represents the number of pages printed out. How much will company
charge for 55 page encoding and printing work?

Sol: '

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

f(55) =100 + 275

f(55) =375

Total charge = Rs. 375

6. A chemical reaction is stable at 37°C. The process must b Wd if the
temperature deviates by more than 2.5°C
|T - 37°| >2.5°, T be the tempe @

process be stopped? O %
Sol: |-37°| > 2.5° “m

T-37> % W

T-37>259rT~37<-2.5

T>25+370orT<-25+37
T>3950rT<345 |
- The process must be stopped if the temperature is obove 39.5° or below 34.5°%
T<34.5°CorT>39.5C
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: lx~2.5<0.04
x~2.5 £+ 0.04
255004 or x-252~- 004

x£004+250r x2-0.04+25
x$2.54 orx S 246 @O@C@m
246 m s x 52,54 @
\( nm Is exactly at 0, If it shifts

8. A machine part must be alig "“
more than 0.1 mm, 1\‘ reje #d. The model is given by [JC| > 0.1, What
positions o sRUSE rejccﬂon?

Sol: [x| > 0.1

x> % 0.1

rature values must the




: x> 0lorx<-01
So, Rejection occurs for any positon greater
Than 0.1mm or less than ~ 0.1 mm

X< = 01mmorx>0 Im ‘;

‘w)l\n.d Rtvu,w EKCI’CI‘:L 4

1. Four possible answers are given for the Iolluwlnu quastlons Choose the correct
answer.

W 1 £lx)=222

6
, then what is the value of f{3)?

3
(a-1 (b) 3 (c) 9 s )8 &
(i) A function ffrom X to Y is represented by: ' : x
- (R KW BYLiY X i XY '(d)f‘:-w\-,-
(iil) (fog)(x) = _ |
@) (f+e)x) - (b) () (c) Ag(x)) (d) fx) + g(x)

(iv) Ifflx) = 2x + 3, g(x) = x + 1, then fix) + g(x) =
Wk G 3td N SO ;

e i) 3x (b) 5524 ‘
Vi) IEfx) = 3x + 1, g(x)nzi%@ A\
(a) 6x + 2x

(vii) If fix) = x* ~ 4, g(x)-x+2 X # -2 then f:'(’(-’")'ﬂ
(a);—z- kgl ) Mg P (c) x+2 (d) x-2
(vili) What is the shape of the graph of an absolute value function?
(a) U-shaped (b) V-shaped (c) 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 .. (c) 2 points (d) | point
(x) Iffix)=x° then fi-2)= SRR
(a) -8 (b) 8 (o) 4 : (d) -6

W () f:X-Y (i) Agkx) iv)

x* v
(Vi) 622 +2x (vil)x-2  (viii) V-shaped f(\ﬂu@\ﬂ?ﬁ@@a}

2. Itf(x) = 25 -x2 and g(x) TSR
A o

ol. f{x) + g(x

. (28 - x’)W

=25-x45+x




=-xi+x+25+5
=x+x+30

(i) Aix)-g(x)

Sol. fix) - g(x)

= (25 - x%) - (5 +
=25~ x‘-@@x\’@gﬂ
=exlex+25-5
) =—xi-x+20
(i) fix) g(x)
Sol, fx) g(x) _
=25 -x%)(5+x)
=25 (3 +x)-x3(5+x)
=125 +25x - Sx2 - x?
W x? - Sx3 4 285x + 125

fx) -
g(x)
_f(_x).

(iv)

Sol.

(v) J(7) |
Sol, fx) =25 - x*
A7) =25 - (72
=25-49
=-24
~(vi) g(-8)
Sol, g(x)= 5§ +x
g(-8) =35+ (-8)
= 5 -8 = -3
3. I £ (x) =x* and g(x)
find |
(D) (fog)(x)
Sol. = fig(x))
= (14 + 2x)
= (14 +2x)

=14 + 2!}

s

| 8ol 7 ---9—-

=2(7+x% | = x9
(iv) (gog)(x) | -
Sol. = g(g(x))

=g (14 + 2x)

= 4 +2 (14 + 2x)

=14 + 28 + 4x

=42 +4x |
=221 + 20) =2(2x +21)

4. Find f=1(x) I

) AX)=9x~1
Sol. Ax) = 9x ~ |

‘““y e
e "’"'""‘ (Solve for x)

9

/(%)= %ﬂ Replcingy by 2

V "'(:*)"""‘V-Ll Vv y=Rx) = f(y)=x

: (II) S(x)= u-s—-l-.x ]

Ly ?S:T (Replace f{x) with y)

yx~1)= SW@O@@D@

(Solve for x)




d+y

f“"(?)-=—-— -'-y=f(x)=>f“(>f)=x'

() Ax)=7 x|

DR
(Rep lace Sfx) with y)

y ;
f(x)= (RQPIW%
(m)fx)-\/ww or T=y
Sol. Y=vx-5 (Replace f(x) with y) 3-x=2
- — -x=2y—-3
e x=-2y+3 (solve for x)
(Vx=3) =y f)==2y+3 [ y=fo) = £ (=]
x-5=y f1x)=-2x+3 (Replacingybyx)
x=y*+5  (Solve forx) f1x)=3-2
f"' W=y +5 [y =)= fy)=x]
f(x)=x*+5 (Replacingy by x)

5. Plot graph for the following absolute valnnd func%w@ @@ﬁ@

Sol, Table of the values

x )

I - (x, y)

(=3,21)

WW% 3| =='7(3)'=21

=1 7= =T -1,7)

0 7101=7(0)=0_ (0,0)
1 |711=7(1)=T7 (1,7
3 |7131=7(3)=21 (3,21)
Plot the above ordered pairs and draw the graph
y
(=32
U 4 e
) e Y@OC(; |

E

, P
i) fx)=|x+6]-2 O“ : e
Sol, Table of the val§§§$[[ \ 5

= fx), Ax) =[x + 6] -2

(*, ¥)

=10

F10+6| 2= 4| +2=4-2=2

(=10, 2)




)

6+6|-2=0|-2=0-2=-2 ) #O)\
0 [j0+6/-2=6-2=62 =4 nmw,%ogﬁ -
5 15+ 6| = H1) 2= 1 T, 9)
10 110 + 6| 6|2 =16-2 = 14 (10, 14)
Plot the abovWﬁjm\a}ﬁd ‘draw the graph
| Lﬁ‘y
_ (10,14) 17
b_ i
\
x' :‘
MR 5 | 10 >
v’
6. Solve and express the solution on number line:
3x-2|=1 (i) |6x+1|=9
Sol. [3x-2|=1 Sol.6x+1=-_;.9 -
3x-2==%1 6x+1=9, +] =
x-2=1, 3x-2=-1 m
x=1+2, 3x=-1+2

" 3x=3, 3x"1
i %
X 3

x=1, W
s.s-u{%,l}
e | 6;‘7 S g

Ao
-3 -2—1-]- -4

7. Solve and express the solution on number line:

@ |7-2x|s1
Sol. x(7-2x)5 1 '
7-2x£1 or 7-2x2-I1
-2xS1-7 or -2x2-1-7
=2x £ -6 or =2x2-8
2x26 or 2x<8
x2-§- " or xSE :
2 2
x23 or xs4 o K
IJsxs4 “m

S.8 -[3 4] \W

(i) |6x+ 18| <24

Sol. £ (6x + 18) £24
6x+ 18524 or
6x<24-18 or
6x$6 ' or

o

S§.S=[-7, 1]

6x + 18 2 ~24
6x2~24-18

i

g g S T i




8. Giventhatf(x) = 3x + 7,find ©@)N00
W /e hi

| LA @@@W@P@ ch fix) = £~'(x)
- Sol. wix+T7 o : _
- {,(1) 3x : ; (chlacé@ﬁ@ Rl o - (chlac‘e: fx) with y)

or x+7= A orl g::;f;
3x y_-?
y~-17 . X = (Solve for x)
. - e —5— (Solve for x) , : 3
: 2 }""‘7 - i
- -7 f(y)=s— v y=f(x)=f (y)=x
FO=EL o y= = r(y)=x 3 |
A ol f~'(x) ='-{—§-?. (Replacing y by x)

X) = m— Replaci b
S(x) 3 (Rep gcmgy y x) A0 =) (Given)
M, g
ICBx+7)=x~7
I9x+2l=x-'7

o. W& :' s

9. A company earn . 100 for each item sold after a fixed monthly
expense Wﬁ. A function P(x) = 100x - 10,000 represents the profit
- after selling x items. How many items must be sold to break even (profit = 0)?
Sol. P(x) = 100x - 10,000 (Given function)
0= 100x - 10,000
~ =100x =~10,000
100x = 10,000
» = 10000
100
x=100 _ :
So, 100 items must be sold to break even, ' ;
10. A store offers a 15% discount on a product. A function D(p) = 0.85p gives the
~ sale price after the discount on an original price p. What is the sz ch of an
Item that originally costs Rs. 2,0007 '

CO
Sol, D(p) = 0.85 P (i) represents the functio @@%Lgr 15% discount on
original price o kﬁ |
_ Given original price (p) B%@@ _
Put (p) = Rs. 2000-m\d) )\ ] E e -
D (2000) 0) = 1700 |
So, the sale price =Rs, 1700




11, A GPS system is considered accurata ll tha aclua m-

-reporlad pnsltlnn by no more than 6 ¢ on is at point

MeLars
) 18-d6 ‘ mg 6, where r Is the raportad
location. What is the ACGE
Sol. x~r/ <6 MO
x=100 (Give -

ptable reported locations?

[100~r €6
- 2(100~1r)56
100~-r<6 or 100~r2-6
~r<£6~100 or -r2-6-100
-1£-94 or -r2-106
rz9% or r<106

1062r2 9% or 94sr<106
= QObjective Type Questions

Mulllph, Choice (}m,aimn. nre p{lli‘fl i the Ilqln of new Examination lmlnuquv
(Knowltdqf_, Und(‘r&lﬂﬂdu‘lq 1\pph\r .ulon Analylu ’nl 8. Conu ptu |I)
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Functions

Q Encircle the correct option,
1, How is a function from set X to set ¥ mathematically written?

~ (a) f=X+Y (b) LY=2X (€)  fiX->Y ) f=X-Y
2, Who introduced the word "function' in 8 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 fix)= x+3x2+1, what is the value of £(-2)?

(a) 1 P (b) ~1 _ (c) 11

5. Iff()= 2% whatis the value of /(3)2, '\\i
W2 c.nf o 008 @@m

6. Ifg(y)=3x+ -5, what is ﬂ%
(a) 45 () 75 d) 100
7.  What is the va 3 ) for function f(x) = (x+1)?

(@) (/3 )? (b) 4+243 (c) 3+4 2 d) 3+43 2

4,0




10.
11.
12.

13.

14,

15.

16.

17.

18,

19.
20.
21,

zz'

. Iff(a)= 5 the § Is called of thé_mnction
(a) (b) domain @g@@@

The range of f(x) =
(a) set of negative nu
(c) set of all non-

(x +1) is:
0 mtegers
ers (d) equal to domain

Operations on Functions
Iffix)y=5x+1andg (x) = - 3x +7. Then value of f(x)tg (x) is

(a) 2x+ 8 (b) 8x+8 (c)2x—8 (d) 15x+8
Iff(x) = x+ 4 and g (x) = x4, what is (f'g) (x)?

(a) x*-8x—-16 (b) 2x (c) x*+ 16 (d) x*-16
If £ (x) = x* and g (x) = 2x-1, the value of (f~g) (x) is:

(a) x2+2x+1 (b)-—x2+x+1 () x* -2x-1 (d) x2=2x+1
If £ (x) = 3x+2 and g(x)= x-5, what is (f+g) (x)? -

(a) 3x*~13x-10 (b) 2x+ 7 (c) 4x-3 (d) 4x+3
If £ (x)= 10x° and g(x) =5x, what is f—t—% ?

(a) 2x? (b) 10x* (c) 50x* @ é@@

Ii’f(x)-x’-—.landg(x)=x+ @g@
(a) x2=x ¢) x-1 (d) x*~1

If f(x)% g(x) x+y, what is value of L) ?. |
(@) (P+xy+yd) (b) B=xy+y)  (©) (x+y)3 (d) (x»-y)’"
If fix)= x+k and g (x)= -3 -x, what is value of kif f(x)+ g (x) =4

(a) 12 (b) 7 (¢) 9 (d) ~3
Iff(x)=x-3and g (x)=x*-9, fx),

g(x )

% : 1

(a) .jc+3 _ (b) x=-3 (c) ;r__ﬂ_j (d e

~ Compositon of Functions

If £ (x) = 2x+3, g (x) = x%, then value of (fog) (x) is:
(a) 2x*+3 (b) 2x+3 (o) xR+
li’f(,rc)--3,»:-'7,3(.70'-.::J thenwh y (fog

@) 3x+7 (b) x*~x : t \
1If a function is botﬁ) : -: H en it is called:
(a) single functi (b) bijective function

() MW (d) into function
One-t e function is also called:

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



23, It g (x) = x2, then value of (gog) (:4:)'2?:r Sy T ©@\WIY
(a) (b) 2* B @W(@é@
24, If f(x) = x+5, then value of (fof) (x)\is: ‘ @
(@x+10 oo (e (&) 25 (@)t 25
25, If f(x)=x"and g (x) =x e of (gof) (x) is:
(@x+3 \‘\W (c) x*-4 (d) x6+4
Inverse Functions
26. Ify=f(x),thenf (y)=xis called:
(a) negative of f(x) (b) inverse of f(x) (c) function of f(x) (d) domain of f(x)
27. Domain of f= ;
(a) 1! (b) inverse ()  (c) Range of /! d) x=y
28, Iff£{(2,a), (5,b)} the f!is: . ' _ :
(@) {(-2,a),(-5.b} (b) {(a,2)(5.b)} () {(ab) (b5} () {(a5) (b.2)}
29. Domain of /! .
(@) Domainoff (b) Rangeoff (¢) Domainf! (d) Range of (y)
30. A function has an inverse if and only if it is:
(a) only onto (b) only into - -
(¢) only one to one (d) one to one and onto @)@m
31. The inverse of the function f{x) = 2x-§ "b @@0
(e — o““m : |
©f ()= SW 0 df' )= 5—?—
32. f1(x)of flx) =x3+ 3 is: :
w2 ) 3 (©) Vx+3 @ 5
33, If f(x)= x*+1, then £1(9) will be. |
(a) 3 (b) 730 (c) 8 - (d) 2
34. What is the domain of /'(x) if the range of f{x) is [0,%0) ?
- (a) [0,%) (b) (-<,0) (c) (0, «) (d) (—0,%)
1
35. Ifflx)=", what is /! (x)?
1
(a) x2 ® 3 | 2 xo@©m
Graphs of Absolute Valued Functions
36. The absolute value of a nmbef is:¢ “!ﬂiﬁ"
(a) negative ‘ (b) only prime number
(¢) non—negW e (d) only even number
37. The point where the graph changes direction is called.

(a) Domain (b) Range (c) vertex (d) function




38.

39I
40.

41.

42,
43.
44,

45I

46.
47.

48,

49.

50.

(@) gx)==alh-x|

Which is the vertex form of an absolute value function?

e

(¢)g (x)=alx-h| +k

|k

Which is correct orden S(x)=|x-§|
(a) (-4, 9) (c) (3,8) (d) (<1,-6)
The corre or the graph of g (x) = |x| +3 is:

" (a) (-6, (b) 04 o (0) (5,8) (d) (3,~6)

Which ordared pair 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) 7only (¢) 7 and-7 (d) No solution
jx ~ 10/= 0 its solution is: ' : _
(@) + 10 (b) =10 (¢) 10 (d) No solutioh
The solution of |3x| = 15 is:

(a) x=5, x = -5 (b) x=15 () x=$§ ' (d) x=18, x=12
Which of the following equatlons has exactly two so[ution
@M+$=5  (b) x| = ' @@s -2

Solution of Absolute ¥

~5< x<5is equival m

(a) (<5, 5) Eéﬁ (€) (<5, w) (d) (0, 5)
-A< ¥<

(a) (-a, a) ®) [a, ‘-ﬁ‘] (€) (=, a) - (d) (g, )

Which is correct inequallty 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) x<-lorx>5
Solution for: 2|x| —4 <6 is:

(a) x<5 ) ~5<x<y  "Ex<lors>s (d) -1<x<]

;. ;I X Y2. Gottfried Wilhelm Leibniz 3. Domain 4. -] - A

6. 100 % -aA+203 8. image 9. setof'all non -negative real numbers
10 2x+8 11, x2-1612. x2-2x+ | 13, 4x- 2(4'3

16, (x*-xy+y?) 15T B8 lngs

21, bijective function 22.Cnje VERR, pa¢ x+10 25, x6+4

26. inverse of f{x) M"” dhgebr /-1 28, ((a2)(b.5))

29. Range of - 30. one to one and onto 31, f*! (x) = f%?- 32, Jx-3




38, g(x)=alx-h/+k 39,

3% 2 34. [0,00) 38, ; 36. non-ne tlve @ .

, \}ﬁ@ @-7) 42, 7and-7
43, 10 44, x=5, x--5 =8[=4 . 46, (=5 5] 4% (-a,a)

48. |xr>1049 3 =3<x<3$

——— SHL__ ... A

/  Short Answer Questions pmpurfd in the hqhi of new Examination | l’{hlll[]li{‘
(Knowledge Und@rﬁtanqu, Appllcataon Amalylu: al & Cunu'pludl}

- e e

1. Define a "Function".

Ans, If Xand Y are two non-empty sets, then a function from a set Xtoasety isarule
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 posslble mput v @@@whzch

the function is defined.
3. Describe the range of a function

Ans. Range is the set of all pos S a ues) the function produces from
. those inputs.
4. Iffly) ==-x2 ind r(s)
Sol. fix) =x2- 5
A3) =(3) - 5(3) +3
=0-]15+3
=9+3-15
=3

S, Ifg(x) = (x 1), then find g(-4).
Sol. g(x) =(x-1)> .

= (_.4 i l)J

== (__5)3

= .]25
6. If fx) = 2% then find f(5).
Ans, flx) =2+«

. \@@@@7

7. Find the domain of func i x+2 iy
Ans. Since x=-2 n@mnon undefined. So, the domain is all real number except -2,
Domain: (~0, <2) U (=2, ) e




By ——————

8. Find the domaln and range for functl s S (@e @O m :
Ans. We can take cube root of an tive. No restriction on what
goes in or what com

Domain: Al
Rang umbers (-oo ao)

I Operations on Functions

9. If fix) = 5x* - 3 and g(x) = x* - 5. Add fix) and g(x)
Sol. fix) = 5x* =3, g(x) =x* =35
‘ )+ g(x) = (5x*-3) + (x* - 5)
=5x3-3+x2=35
=6x*~8
10. If fix) = 3x - 7 and g(x) = -x -3, then find fix) - g(x)
Sol. fix) = 3x -7, g(x) =—x-3
fx)-glx) =GBx=7)=(=x=3)
=3x-7+x+3
=4x-4

11 Iff(x)=7x -3, g(¥) = 2x° + 5, the fin W@ @@m
Sol. fix) =7x -3, g(x)=2x2+5 Qﬁ &m

fix)glx) =(Tx-

6x2+ 35x - 15
X
12. Letfix = x - 3, g(x) = x* + 4x - 21, then find %—(—2
Sol. flx) = x =3, g(x) = x* + 4x - 21 (x)

._.3-("‘) _x +4x=2l
fx) oo x-2
' =x2+7x-3x—21
x-3
=x(x+7)-3(x+7)
)
(x+7)(x 3)

(x=3)

15, 19=6+b) :%g(a* ﬁ@}ﬂm

Sol. fix)=a+b, g(x)
Ax) —ab+ b’)
g@&f Lad — a2 b + ab? + a%b — ab? + b*

=g3+b3




4. 1 f(x)=%
3
Sol. Ax) -—,s %@
7+ g)(x)
3x+2+3x
xz
_3x*+3x+2
xz

Composition of functions
1S. If fix) =3x-§, g(x) = x3, then find

' (fog)(x)
Sol. Given fix) =3x-5, g(x) = Jr2
(fogkx  =Agx)
A
=3x2-5
16. If fix) = —4x -3 and g(x) = x*, then
find (gof) x
Sol. Given:
Ax) =—4x-3
(€9 W
=g (—4x -3)
= —4x -3)2
=(—4x-3) (4x-3)
= 6.1:z +12x+12x+9
=16x*+24x+9

19. Define one-to-one function:

( )-—+3 thenﬁnd(f+sx) mwa

@0@\3

17. Iffix)=3x- 4 then find (foj) (x)
Sol. Given

- fx) =3x—4
(N x) =f(Rx)
=f{3x —4)

-5): -16

Q@@g(x) x5, then find (gog) (x)

Sol. Given
glx) =x°
(Bog)(x) = g(g(x))
- =g (%)
- (xS)S
= y25

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

20. Define onto function

Ans. A function is called onto if cvery clement in the codomam has at least one

_pre-image in the domain.
21. Define bijective function:

Inverse Function

Ans. A function f'is called bijective if it is both one-to-one and @ K@

22. Define inverse function.
Ans. The inverse function of f

y as input and gives u
23. Ifﬁ {(3t a), W@W&Gn find f yi
SOl.f_i_: {(ai 3)! (bs ’ (C 1)}

!s the process of a function. It takes




B cec———— S

24. Find the inverse of f{x) = 5x -3

Sol. . f(x) :gi :g (RT&a @@W@ @

Sx =y+3
e for x)
e = —%3 y=f) = =x
% “’(x)' L %ﬁ (Replacing y by x)

25. Find the inverse of f{x) = 5x* + 1.
Sol. fx) =552+ 1
g e e e ] (chlacc fx) with y)

or S+ 1=y
57 =y =l
y—-l

- @w@ o
@%ﬂ i %‘@@

YT )=>f (y)==x

f® 1’ (Rep lacmg y by x)

26. Find the inverse of fix) V2x+1

Sol. fx) =2x+1 :
. -y - =J2x+1  (Replace fix) by y)
or ‘a2x#lig®




fix = i_l (Replacmg y by x) @@XV@O
27. HAn)=x then find A7 m“@
Sol. Ax) = r’ @tﬁ _ -

y anthy)
or r= -\NM\—

‘\."1'

x ;.-f (Solve for x)

; il / y2 - y=f(x):>f"(y)=x |

f._[(x ) — .{'E (ReplaCing y b}’ x)

expression enclosed withi % Ite value b
29. What is the nn&@{ﬂﬂilﬂt@ absolute value function fix) = |x|?
Ans. Since the absol alue represents distance and can never be negatwe 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 function.
Ans. The vertex form is g(x) = a |x - h| + k.
°32. Around which line is the graph of g(x)=a |[x- h| + k symmetnc"
Ans. The graph is symmetric about the vertical line x = h. : .

Solution of absolute Linear Equations in one variable

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

vt gduetS
g, e

x-2 =6
¥ =6+4+2 ‘or - x=-6+2




S =8 or x=-4

S.S ={8,-4}
Ly @W@
8 -6 = 50} w
34. Solve |5 -2x| =3, an@ ber llne

Sol.5-2x=%3 5}\
- s-u=w. 2y =-3
2x=13 or 2x=-3-5

cedyma) i a0r ==

2x=2 or 2x=8
2 -2

x=1 or x=4

35. Solve the inequality [x-2|2 7 and express the SOlllthIl on number
Sol. [x-2|27 “ﬁ

+t(x-2)27
x=-2217 or
22> T2 or

red -
The so is (—ao 51U [9, ®)
i

\ T 6 4 2.0 b 8 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, a)?
Ans. [-a, a] uses square brackets, meaning the end points are included. (-a, a) uses’

parentheses, meaning end points are excluded.

@
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