M Graphs of Functions

Students’ learning outcoimes
At the end of the unit, the students will be able to: )

Recall sketch graphs of linear functions (e.g.y = axt b)

L J

. Plot and interpret the graphs of quadratic, cubic, reciprocal and
exponential functions.
e  Graph y'= ax" where n is +ve integer, —ve integer, rational number

for x > 0 and a is any real number.

e  Graph y\= ka*, where x is real a> .

o Discover exponential growth/decay of a practical- phenomenon

- through its graph '
e Determine the gradlents of curves by drawing tangents.
. Apply concepts of sketching and lnterpretlng graphs to real-life

problems (such as in tax payment, income and salary problems and

- cost and profit analysis)

Ay

Example 1: Sketch the graph of\ *
y=2x-1. ,

Solution: To.sketch the graph of
linear function, we.can find its x and
y 1ntercepts - -

Put x =0, we gety =3. So (0 -1)is

~ the y-intercept.

RN , 1 1
" Puty=0;wegetx=—.So|—=,0
JFUFTRAREST T3 (2 )
is the x-intercept.
" The graph'is a straight line that rises

to the right because slope is positive

Graph of Quadratic Functlons

A quadratic function is a type of polynomnal function that
2ar, Its geeral form is:

involves x
y ™ a’ + bx + ¢

Where a, b, ¢ are constants and a # 0.
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Example 2: Plotthe

Solution: The following tab
given functions are evaluat

I of} r’andy-—r 2 on the same dxagfam
le shows several values of x and the
ed at those values:

B ——

R . (3.9)

y V'

Graph of y = x? represents parabola,' passing through origin

e
el L e s
B s B
R i .

ERE T !

0 . (0p=0f 0
s | MF=i ks
B B . MR
] =4 4
B 2.
(i) ,

and opens upward.

(i)

Graph of y = —x* represents parabola, passing through

- origin and opens downward.

Example 3: Sketch the graph of y = 22 -Tx-9 for -3<x<6.

Solution: The values of x and y are given.inthetable and
sketched in figure below: -

¥ !
ek :
347 30 4_“-“
D
2 13
-1 0
0 -9
! 14
: ||
N A
3 { 12 i.
—- S |
| 4 { 5.

e ——

G

raphof y=22 -7y — 9 represents parabola and opens upwarq.
Iti

Intersects the y-axis at (0, -9) and x-axis at(-1,0)and (4.5, (),

Graph of Cubic Functions

| A cubic function is a type of polynomial function of degree 3. Its

Stand"*fdforrmsy a+ b2 ¥ex+d

Wherea b, c, dareconstants and a=0.

Remcmber' 2 R
. P

The gmph ofa cubu function is a curve that can have at most two tuming points.
.

Ithas a general "S- -shaped” appearance and depending on the coefficients. the shape may
vary. ’

Such functions are much more comphcaled and show more varied behaviour than linear and
quadratic ones, .

Example 4: Plot the graph of the followmg cubic function for

-Jgy<

Solution: The following table shows several values of x and the

given function is evaluated at those values:

Y3
x il .
3 27 : 20
2 8 \ 0|
= A K X
,—wlol——— ----- %’4 3 10 IR
T S SR : =10
__,_l—_r—-———:?———- : -20 o
. —__—.:’_—[;:L—‘_’ . T30,\'
(N SN |

The curve paéses through the origin.
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/-_3\.2_*_’\,,_5 for.—2_<_x53
Nofy=a& — %% :
e RESGEESE v

Example S 5
: 25

The following .

alucs 20

Solution:
S several Vv
15

table show

of x and the given function , ‘
10

is evaluated at those values:
: : ,

y -

The graph tells us that when x = 0, the function’s valucli‘s -5.
Graph of Reclprocal Fu1ct|ons
of the form:

A reciprocal function is a function
L a

‘.':._

s

Where a is any real humber and xX# 0.

Example 6: Sketch the graph of the followmg reciprocal
function:

. l ¥ t
= ,Xx#0.5

A = T
' S.olution: The following-table shows several values of x and the

given function is evaluated at those values: - »

—
X B 3
W . R TT r 3 s
- | .67
0.5 VI" . Vertical .
- s s Asymplote — o \ -
() 2 l. 4‘4 g I \‘\‘.
0 R ";‘_ . 05 A
0.2 33 EN EI
() 5 undelined
| 2 Honzontal
Asymplote
1.2 1.43 -
1.5 -
| > J"
0 0.67 ;  &d
22 0.59
2.5 0.5 Remember! RE
3 0.4 An asymptote is a linc that a ‘L,mph'
approaches but never touches. }

Graph of Exponential Functions (y = ka* where x is
real number, a> 1)

An exponential function s a mathematical function of the form:

| y =k
Where a, k are constants, X is variable and a > 1.

Example 7: Plot the graph of the exponential function y = 2* for

-6<x<6. _
ction y = 2* has base 2 and variable exponent x.

Solution: The fun
given in the table below:

Values of (%, y) are | -
2 4 | 6
e sEemeSEEREET

__,___———-—"'/
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e

. : . . . : '
Graph of the above points 1S given in the figure below _ )
‘ =7 e . .
Graph-Aof}’ Phs of y = ax" (where n is +ve T —
" -
' or rational number for x > 0 and a is an
70 ‘Mumber) ) W

::;félj:l? of the functi.og y = ax", where n is a positive integer,

integer or rational number forx >0,and a is any real
number, exhibits distinct behaviours. depending on the value of n
Following are the examples of these cases:. | |

() When n is positive integer (n = 3)

Example 9: Plot the graph of y = x* for -3 <x < 3.

X

.‘.I
» S ion:
- e R 3 ﬁ;::uzlon: The table shows several values of x and the given
Ctioniis evaluated at th 4
ac graph of y = 2 represents the growth curve. . 4 Ry
o ; . Curve passes igi
Example 8: Plot the graph of the exponential function, y = ¢’ PRI .
Solution: The function y = ¢* has base ¢ and vanable powepmn, F:\- y=x +
We know e = 2.7182818, correct to two decimal places ¢ 7272, | .3 37 -
Table of x and y values is given below. s - e A 20
| - "8 - v Az
| # p=e Graph of y = ¢ 1 3 '
B WY - B . X
EREZ ; o | 0 ] B R
2 0.14 s | & |
e S i
-1 0.37 | 2 | 8
. K N
J S ISR
! i 2N
e 1 % . e
; i,ﬁ__'.'i?___ (iiy Whennis negative integer (n = -1)
{2009 "
| Example 10: Plot the graph of y =x".

-1

1
> ~ : ry V=X i
Solution: ) 3

e
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-
The following tab
luate

function is €va

H SRR Hete
2 0
f ]

lé shows

1]

0.3

e

The above graph consists

quadrant and the ot
approach but never touc

her in
h the x-axis Or the y-axis.

several values

d at those values:

0o

f x and the givey

N e > =

ARG TR

T R e |

L

| d

2

+

1.

of tWo branches, one in the first
the third quadrant. Both branches

i , 1
(iiiy Whennis rational number (tl =-5-)

Example 11: Plot the graph of y= 2x5

. :
Solution: y=2x°

The following table shows several” values of x and- the given

function is evaluated at those values:

i

0

Ly

0

-

00l
05

,"r‘
B

0.%0
1.74

—_

[ 33

- N W AW

4

J—

4 8 |zmzuuznnm'

e

——

EXERCISEE

1. y
Sketch the graph of the following linear functions:

(i) y = 3x Sk 5
gmuﬁom y=3x-5
tep-I: Substitute th ;
e values of x in the gi c
t 3 given equat
he corresponding values of y, as given below: e

- y &y |
=] -4 1.8 |
0 Z5 0,-5 |
] -2 (1,-2) |
2 1 2,1) |

?t(?ip-\f“': Sc_lect a suitable scale for graph like on x-axis,

. ision =11 unit on y-axis, 1 division = 2 units.
ep:lll: Plot the points on the grid and join them to get the

required graph as shown in figure. )

(i) y=-2x+*8
Solution:  y=-2Z* 8
Step-1: Substitute the value of x in tgzlgiven equation and find the
corresponding values of y, as given below:
ponding e % :
=8 10 (-1,
___9._-—,_,_.2_—-—
!

scale for graph like

Step-1I: Select a suitable ”
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Step-lll: Plot the pO

ct ,
Y ioin them to £ » P
grid d) phasshown in figu — ‘2’(5
required £ 7 0 g

/ |
(iii) o 0.5x : 0.5x— 1 - i equatibn ikl
T b 'tﬁt; the values ofx1n the bge o | :
s iven :
Step;?rfsl;onding values of y, 35 gi o ‘
the ¢ . x (—2‘,*2)
2 2D

—2 i "], "I .5 E

R P =
5 a0 0.5 (1,-05)
: 0 2,0) '
L s ] G0 S
Step-11: Select 2 suitable scale for graph like
On x-axis, 1 division :
0.5

= { unit

20

-

5

- e B

/_

On y-axis | division

=(.5 unit

Step-I11: Plot the points
on the grid and join them
to get the required graph

as shown in figure.

340 J 0

; 1 /2 3 4 5°
-0.5

2. Plot the graph of the following quadratic and cubic

functions:
() y=2P+23-5x-6;-3.55x=25
Solution:  y=x’+2x*-5x—-6,-3.5<x<25
Step-I: Substitute the values of x from =3.510 2.5 in the given

equation and find the corresponding values of y, as given below:

x , o) |
2.5 9.6 (2.5,9.6) |
203 0 | .0
1 < | a5 |
0 -6 (0.-6)°
= 0 (=1,0)
-2 4 28 |
-3 0 (3,00 |
-3.5 -6.8 (-3.5.-6.8) |

" Step-II: Select a suitable scale for graph like

On x-axis, 1 division = 0.5 unit
On y-axis, 1 division =2 units
Step-III: Plot the points on the grid and join them to get the

required graph as shown in figure.
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/

G r= xHx-
Solution: Y = +x-2
Step-I: Substitute th

the corresponding values of y» @8 give
X.

0 ~4,10 ‘
B e mmE =

Step-II: Select 2 suitable scale for graph like

On - x-axis, L division = 1 unit -
On -y — axis, 1 division =2 unit
Step-III: Plot the

required graph as shown in figure.

i 10t _

; N ;

: [

6 %

{

4 |

2 3 ¢ ;
5 1 Ry

l2 . '4»-1()/;'%4';
2 i

o |

" b

“ l" oy {'

points on the grid and join them'to get the

(i) y=i3+3x2+2x;-2.55x20.5

Solution: y=x+ 32+ 2x; -2.55x <05

Step-I: Substitute the values of x from -2.5t0 0.5 in the given

equation and find the corresponding vaiues of y, as given below:

a8 y (x,.9)
225 N8 J | (=2.5,-19
L 0 (-2,0)
=1.5 04 | (~1.5,04) |
1 0 (-1,0)
R £ -0.4 (~0.5,-0.4)
-0 0 0,00
0.5 1.8 0.5,1.8) |

Step-II: Select a suitable scale for graph like
On x-axis, 1 division =0.5 unit

On y-axis, 1 division = 0.5 unit

Step-111: Plot the points on the grid and join them to get the

required graph as shown in figure.
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@ yoso2
R e Y BT
Solution: V™~ n equation and find

Step-I: Substitute the values of x in the give

ding values of y, as given below:

the correspon
' FE e -

: (-2,21

R e (=221) |
-1 4 -1,4) -

0 -3 0’—3

o5 | 28, | (0528

1 0 (1,0)

2 13 @13

Step-II: Select a suitable scale for graph like

On x-axis, 1 division = 1 unit

On y-axis, 1 division =2 units

Step-III: Plot the points on the’ grid and join them to get.the

required graph as shown in figure.

0 = '
L 1 0

e g

2 3 )

———

3. Plot the graph of the following functions:

0  y=4
Solution: y=4&
Step-I: Substitute the values of x in the'given equation and find

the corresponding values of y, as/given below:

x y (x,»)
-2 0.06 (=2, 0.06)
4 0.25 " (~1,0.25)
0 1 (0, 1)
0.5 2 (0.5,2)
A 4 (1,4)
:1.5 8 (1.5, 8).
2 16 (2, 16)
2.5 32 (2.5, 32)

Step-IL: Select a suitable scale for graph like

On x-axis, 1 division = 0.5 unit
On y-axis, 1'division =4 unit
Step-III: Plot the points on the grid and join them to get the

required graph as shown in figure.

70
60|
50
10
30
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—

i r=5"
LI = 5% :
_ Solution: VY quation and find

. . . e
Step-I: Substitute the values of x 1n tbe given ’
the corresponding values of y, as given below:

___L——' - 56 z
56 | (=2.5.56) |
P e BT
—4%———“?“' =L
o

_/0 2 !0,__]2 iidle
KR 0.2 - (1,0.2 :
—— | 0.04 2.0.04
3 0.008 . (3, 0.008)

_Step-II: Select a suitable scale for graph like ,

On x-axis, 1 division =1 unit

On y-axns, 1 d|v1510n =10 unit

Step-III: Plot the pomts on the grld and Jom them to* get the

required graph as shown in figure.

b ¥

)  ye—tapas
x=~3

Solution:
Step-I: Substitute the values of x in the given equation and find
the corresponding values of y, as given below:

y=2_@ x#3
AL Y (x»)
-3 -0.16 (-3,-0.16
=2 L =0.2 (-2,-0.2
41 -0.25 (-1,-0.25
0 -0.3 (0,-03
1 -0.5 (1,-0.5)
2 1 2,-1)
3 © (3, ®)
4 .. .} 4,1)
5 0.5 (5,0.5)
6 0.3 (6,0.3)

Step-1I: Select a suitable scale for graph like

On x-axis; 1 division =1 unit

On y-axis, 1 division =0.1 unit

Step-11I: Plot the points on the grid and join them to get the

required graph as shown in figure.

10
8
P $ic ¥ F 6
Vertical 4
Asymptot¢ 2
TR ES T 7 618 10
4 ¥ Horizontal
6 Asymptote
8
10
X 5
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2
. y== 43,200
@iv) -

Solution:

Sfep-l: Substitute the values of x m the gn;ren;equa
the corresponding values of y, as given below:

y=%+3, (x#0)

tion and find

%9
T 28 | C10.28
-8 2.75 (-8,2.75)
% 2.6 (=6, 2.66)
") 25 (=4,2.5)
_2 2 : : (—2, 2)
- T L1
0 o (0, )
2 4 2,9
4 3.5 (4,3.5)
6 33, (6,3.3)
8 3.25 (8,3.25)
10 32 (10, 3.2).

Step-II: Select a suitable scale for graph like
On x-axis, 1 division =2 units '
On y-axis, 1 division =1 unit -

Step-III: Plot the points
on the grid and join them to
get the required graph as
shown in figure;

10

<10 -8 -6--4 -2

J&C‘x

~

o

10!

4 6 8 10

Solution; y=x%

Step-I: Substitute the values of x in the given equation and fing

the corresponding values of 2

as given below:

T —
N }'=x%=\/; (x,)
R P N ) ©.0)
y=yl =1 1
q y=y4=2, 4.2)
4 y=y9 =3 ©.3)
e y=16 =4 (16, 4)
25 y=+25 =5 (25, 5)
j ¥ y=136 =6 (36, 6)

Step-II: Select a suitable scale for graph like

On x-axis, 1 division = 4 units

On y-axis, 1 division =1 unit

Step-III: Plot the pdints on the grid and join them to get the

required graph as shown in figure.

o H O R

10}~

v

=

A

|

37 4 5 6
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(Vi) _" = 3.\"‘

. . = JJ ; : H
Solution: y=3 o the given equation and find

I: Substitute the values of X i. :
ok g values of y, as given below:
e -

the correspondin
T T R
= 338
= -3
0 0
1 3
9 3 3.8
3 4.3
4 4.8

Step-II: Select a suitable scale for graph like

On x-axis, 1 division =1 unit

On y-axis, 1 division = I unit .

Step-III: Plot the points on the grid and join them to get.the

required graph as shown in figure.

4\
WO STy o
,\

y =

4532 | )2 3.4

(Vii) y= 2x—2

Solution: y=2x"?

Step-I: Sul?stitute the values of x the given equation and find the
corresponding values of y, as given below:

X Y x,y)
-4 - 0.13 (-4,0.13)
-3 0.22 (4, 0.22)
~2 0.5 (-2,0.5)
-1 2 -1,2)
0 0 (0, =)
1 2 (1,2)
2 0.5 (2,0.5)
3 0.22 © (3,0.22)

Step-IL: Selecta suitable scale for graph like

On x-axis; 1'division =1 unit

- On y-axis, Idivision = 0.5 unit

Step-I11:" Plot the points on the grid and join them to get the
required graph as shown in figure.

..V

Example 12: The population of a village was 753 in 2010. If the

rows according to the equation p = 753¢
n the population at time /,
on equation for 1 =10 (in 2010) to 1 =30

population’g
" is the number of persons 1
(a)  Graph the populati

0.03t
, where p
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g" ﬁ?fn?}graph estimate the population (i) in 2020 and (i)
ro ;

in 2030.
Solution: (a) Th

however, Since t
accurate graph over

(b)
e exponential is known;

sed for estimations, an
|, =01t =30,is

¢ general shape .of th
he graph is being u
the required interva

required. : ; : it
Calculate a table of values for different time periods and sketched
in figure:
r 1 P T
: 2
0 753 150
213
R ... £1200
10 1016.4 "f
15 1180.9 £ 600 ! ,
: ] : b
20 1372.1 Z 300 ; ' .
: : !
Y h 4
25 1594.1 SRR
30 1852.1 S 8% & & &W
Population growth

(b)  From graph,
(i) In2020(r= 10) the population is 1016 persohs.

(ii)  In2030 (r = 20) the population is 1372 persons.

Example 13: Sketch the graph of y = x? =3x — 2 for values of x

from -8 to 8, draw.a-tangent line at x = —6 and determine the

gradient.

Solution: Calculate they-values for given values of x. The results

are given in the table and sketched in below figure: .

x [8[6[-A]2]0]2]4]6

)

y 18522 | 8| -2|-4].2]16]238

1oty

E i iv',v
ol C3.10) \.11\/ A
=10 & . .3 O 5 "
Ml '
)‘ |

Consider two points(-3, 10) and (-7, 70) on the tangent line.

; 70-10
So, gradient = 773 =-15. Since the gradient is negative, this
indicates that the height of the graph decreases as the value of x
increases.
Example 14: Majid’s salary S(x) in rupees is based on the
following formula: S(x) = 25000 + 1500x,
where x is the number of years he worked. Sketch and interpret

the graph of salary function for 0 <x < 10.
Solution: Table values and graph are given below:

<& S(v)
40000
x |- SO 35000
—_‘_—'______.‘——__“4
[ o | 25000 -
:___._ﬁﬂ?—o___ 20000
r—z-;’ 31000 15000
6 34000 e
| 5000
s | oo || ;
‘ 3 8 10
10 | 40000 A
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_ The cost of

ny manll
A company 0,000 + 600x. The revenuc

ootballs is C(x) =
. Find the preak-even point
are sold. Draw

- dentify the break-even point.

::e graphs of both the functions and 1
Solution: Given that S vt
Cost function: Cix) = 90,000 + 600x
Revenue ﬁmctiori: R(x) = 1,800x '
The break-even point 0ccurs when R(®) = C(x)

1800x = 90000 + 600x

1200x = 90000
90000 -

e

=5
1200

= = 75 -
duced or sold.

So, at the break-even point, 75 footballs'a.rc prod

Next, we find the profit for 150 footballs

When x = 150, revenue:
R (150) =] 800(150)

. i3 Rs. 270,000
and C (150) =90,000 + 600(150) |

= Rs. 180,000

Now profit: P(x) = Rix) = ( ‘fx)
Substitute x =150
P(150) = R(150) = C(120)
= Rs. 27200 Rs. 180,000

3 = REN00,000
Thus, a
Co it 36 1
, a company earns a profit of Rs. 99.000 when selling 150 footballs
Tab .
le values and graphuare given below:
r o | & = 1 /
) f
S0 T Y060 0 «
} : Rt /
_30 { 108000 34000 W £
Micstiod ¥ P
60 ‘ 126000 103000 % 25000 ’
90 | 144000 L 162000 = e
l;)"f_:_‘ I i 1 Z 130008
| 120 | 162000 216000 <
150§ 180000 :mnb : .
St SIS J % Jovobn
N0 198000 | 324000 4 :
et j—— ‘il m W s8 W0 120 150 1ee b S
y  Qualiny of Foothalls Reduced Sond |

210 iZIhUUO 378000

EXERCIS@

2% — 4x +3 from —1 to 3. Draw mnucnt

1. Plot the graph of y =
at (2,3)and I find the gradient.

Solution: P= 22 —4dx+3
Step-I: Substitute the values of x in the given equation and find
v, as given below:

the corresponding values of
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itable
Select a St it
S(CP’“ svision I st
-axis, 1 dIV1S! it . i them to get the
On x-ax | division = i ,rid and join t
On y-axis plot the points On the & .
p-InE: Plo in figure.
Step-l - od graph as shown in figu
s
7
6
3
2
1
et T 2 B S B e

Gradient = 4 ‘ Tt
Gradient: Draw a tangent line at point (2, 3). Take any two '
points on the tangent line. Let two points on the tangent line are:

A(2,3)and B(3,7)
We know that e o
- =y2—J,l m=____=—=4
Gradient m —x:—x, 3.2 1

" Thus, gradient of tangent line is 4.

2 Plot the graph of y = 3x? + x +1 and draW tangent at (1, 5)..

Also find gradient of the tangent line at this point.

Solution: y=32+x+1
Step-I: Substitute the values of x.in'the given equation and find
the corresponding valués of Y, as given below:

% y xy) .,
=2 . 201
=S5 ET. (=1,3)
SN (1,95)
S @, 15)

———

Step-11: Sclect a suitable scale for graph like

On x-axis, 1 division = 0.5 unit

On y-axis, 1 division = 2 units

Step-III:  Plot the points on the grid and join them to get the

required graph as shown in figure.

x
- -2-15-1-050

oy
/4;,

Gradient =7

Gradient: Draw a tangent line at point (1, 5). Take any two points
on the tangent line. Let two points on the tangent line are: A(l,5)

(a)

®)

and B(2; 12)
. We know that
Gradient m=22"%
X X%
2-1 1

Thus, gradient of tangent line is 7.

The strength of students in a school was 1000 in 2016. If the

strength decay according to the equation S = 1000 ¢~, where
S is the number of students at time #

Graph the given equation for 7= 0 (in 2016) to 7 =9 (in 2025).
From the graph, estimate the student’s strength in 2019 and in 2023.
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' s 1000
=
Solution: @@ S Or =
te the values of “¢” in the giv
the corresponding values of S, a8 given belovy.
2016, (t=0) 1000 -
| T el | weeir
2018, (t=2) 1353 = 135
019, (t=3) 9.8~50

=1000 e’
en equation and find

Step-I: Substitu

2 /i/
[ 2019, (22
2021, (t=5) ___;_;‘;ZE],—- .

[ 2021, (t=5)
2022, (t=6) 248=3
e
2024,=8) |  033=0
le for graph like

Step-II: Selecta suitable sca
On x-axis, 1 division =t= 1 unit (year)
On y-axis, 1 division =200 units

Step-III: Plot the points on the gri

required graph as shown in figure.
v 1000¢

d and join them to get the

4

1200

1000

600
400

200

0
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Solution: (b)
The cstfmated student’s strength in 2019 is 50
The estimated student’s strength in 2023 is 1 :

The d

emand and supply functions for a produ i
the equations P~ 400 - 50, Ps = 3Q+24: .
. :

lot the graph of each function over the interval
Q=0 to Q= 300. |
Solution: =
T irllf()n. Pd=400-50Q and P(s) = 3Q+ 24

erval (Q=0to Q =300)

Step-I: Substi
o l:orresubstlt}xte the values of “@” in the given equation and find
sponding values of Pd'and Ps, as given below: ;

g Pd=400 - 50 Ps=30+24
= 400 24
>0} 150 174
150 =100 e
200 =0 ==
250 — 600 64
300 —830 i
~1100 924

Step-Il:. Select a suitable scale for graph like
On x-axis, 1 division = 50 units
On y-axis, 1 division =200 units
Step-III: Plot the poi i
e points on the grid and join th
required graph as shown in figure. J i

1r
1500
100 "
I (s
g P ,
« - Q
o 3 150 200 250 300 |

=300

-1000

-1500
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is based on the following

Sx) = i ‘ has' been 'with the
f salary function

‘ dosx<5
) = 45000 +4500x 20 function S(x) and

Solution: S » in the given

i fx
Step-I: Substitute the values 0 . .
ﬁn: the corresponding values of S(x), as gu{cn b
X L
___—_—_—"-_l :
[0 o
2 54000
3 58500
63000 |
5 67500

__————L_————’,—‘
Step-II: Selecta suitable scale for graph like
On x-axis, 1 division = 1 unit )
On y-axis, 1 division = 10000 units
Step-III: Plot the points on the grid an
required graph as shown in figure.
' §(¥) = 45000 + 4500x

d jo'in'them to get the

]
100000 | -
80000 y
60000 /
40000 .
20000

o X
0f. 1 2 3 4 5 6

Interpretation of Salary Graph:
The graph shows that Shahid’s starting salary is Rs. 45,000. After

I year Shahid’s salary increases by Rs. 4500

I

6. A comp:
pany manufactures school bags. The cos
- _ S. st
function of producing x bags is C(x) = 1200 + 20x and t,l:c
revenue from selling x bags is R(x) = 50x.
(@) Find the break-even point.
(b) Determine the profit or loss when 250 bags are sold.

(c) Plot the graphs of both the functions and identify the
break-even point. '
Solution: (a) The break-even pointisno profit or loss. It happens
when total cost and revenue.are ‘equal.
R(x) = C(x) |
.. 50x=1200+20x
50x <20x:=1200

30x = 1200
1200
X=730 =40

. The company reaches at breakeven point at the production
of 40 bags.
“Solution: (b)
Since break-even is at 40 bags. Surely it will be profit at 250 bags.
Profit = R(x)— C(x)
Profit =50x - (1200 + 20x)
=50x— 1200 - 2x
=30x - 1200
Put x = 250 in profit function
Profit =30(250) — 1200
=7500 - 1200 = 6300
Solution: (¢) R(x)=50x and C(x) = 1200 + 20x

" Step-I: Substitute the values of “x” in given function S(;t) and

find the corresponding values of S(x), as given below:

x R(x) = 50x C(x)=1200+20x |

0 0 1200
T O : 1400 i
- 1000 1600 1

30 1500 800 |
—0 | _ 2000 : 2000 ]
—%0 |- 2500 2200 |

e e T
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able scale for graph like

Ste  suitad’ e
On .[\)'—:L\'is. 1 division = 10 llnll:\t ‘ i
On y-axis 1 division = 200 units Gl g
Stei) lIl Plot the points on the grid and ]

,J/ o .
_IL: Select @ suit

as shown in figure.

required graph
—7
4000 Qn‘.lk—ﬁ;‘n point : )
: : R
3000 \ ~ ok
2000 -2
1000 A ‘ v
ol 10 20 30 40 50 60 70
1. A newspaper agency fixed cost of Rs. 70 per edition and

marginal printing and distribution costs of Rs. 40 per copy. Profit

function is p(x) =
Plot the graph and find profit for 500 newspapers.
Solution: px)=10x-70 Y -
Step-I: Substitute the values of “” in the given function S(x).and
find the corresponding values of S(x), as given below: ‘

¥ 2 P
0 _ -170 .
100 : 930
200 ; 1930
300 - 2930
400 3930
500 4930
600 2 3930 '
Step-1I: Select a suitable’scale for - 4y
graph like e
On x-axis, 1 division =100 units i::g:: £ st
On y-axis, 1 division =1000 units 3000 ‘ )‘&
St'ep-IlI: Plot the points on the 2000 Q@ ‘
grid fand join them to get the '“;00 ' ' b
required graph as shown in figure. g w00 m'l ST 7oum:’ *

ere—

10x — 70, where x is the number of newspapers. - -

Finding the profit:
Profit function is p(x) = 10x - 70
Put x = 500 in p(x) :
P(500) = 10(500) - 70
P(500) = 5000 - 70
P(500) =4,930
Thus, profit for 500 newspapers is/Rs. 4930,

:5. A.Ii manufactures expensive shirts for sale to a school.
1ts cost (in rupees) for x shirts is C(x) = 1500+10x+0.2¢, 0 < x <
50. Plot the graph and find the cost of 200 shirts.

Solution: Plotting the Graph: ,

Stzpf:l: Substitute the values of “x” in the given function Clx)
an ind the-corresponding values of C(x), as given below:
C(x)=.1500.+ 10x +2.0x* and 0 < x < 1500

X C(x)

0 1500

25 1875

: 50 2500

- 75 3375
100 4500

125 5875

150 7500

Step-II: Select a suitable scale for graph like

Clx) = 1500 = 10x + 0.2%"

On x-axis, 1 division =25 units =
Oni'y-axis, 1 division = 1500 units 20000
Step-III: Plot the points on the grid :Sx

N o

and join them to get the required |,

graph as shown in figure. 12000
10000

Finding the Cost: s
C(x)= 1500+ 10x + 0.2¢% i

Put x =200 4000

_ 2000

\J

o[ 700 200 300 4004"

Cost of 200 shirts = Rs. 11500

e
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( = 1500+ IO(:UO\ 4 2.0(:00)‘ : -

! . . "") . | B
l<m4 y i 1% Y 7. "‘n‘j“'n

th) quadratc

O 200) : . 2000 . 8000
= 11,500 (a inel
Thus. cost for 200 irts is Rs. 11500 ) linear
REVIEW’ EXERCle (%) RCCipmcal function is S
1 Four options ar¢ given against cachustatcmcnt. Encircle @ y=7 "
the correct option. > (h) N ==
: (c) y= 2 x
@ x=3 represents: (x) =30 47 ) N
: : A +7is ____ (* ‘unktio
(a) x-axis (b)  y-axis (@)  exponential ‘b)( n. i
- - cubiC
(c) linef/t0 x-axis (d) line || to y-axis A nswer(s(j-) lineag (d) reciprocal
(i) Slo of the liney =5x * 3is: ' @) | () | i
pe % i) f@; (l}') (c) | (i) | () T ] @ v | @ .
@ 3 ® 3 © 5 (@ -5 G (@) ] (viii) | (d) [ (0 | (B) | (%) | ¥
- 2. Pbtmmph th - (ix) | (b) | ix) | 'O}
@iii) The)y- intercepts of y = oy Nis L PEE AN @) =1~ of the following functions: T
' .7-3‘Iorxfrop_2”4
. @ -2 ® 2 (0 -1 (@ 1 Solution: pus 1
(iv)  The graph ofy= . cuts the x-axis at: . Step-I: Substitute the vsw o
= : ‘ - in the giv " -
@ x=0 @ =1 ©@ = LE@Q)¥?2 the corresponding values of y, as given B —
(v)  The graph of 3" represents: A ' '2 =y €, ) ]
- 3 x :
o e W o v e =
¢) both(@and(b) < (&) aline , 2 : ©n |
(vi)  The graph of y = < 103 a,033) |
(@  upward 4 2 1 5 —
© lefsi (b) downward - g=on 2,0.11) }
(viiy Th o (d) l'ight side '3 ;;l— =0.03 (3, 0.03)
e gfaph Ofy = x2 -9 opens: _ﬂ_____{___ ..|7 ‘]
(@) * upward - 37001 @, 0.00) J
(c) left side (b) downward Step-1I: Select a suitable scale for graph like
(d) right side On x-axis, | division =1 unit
_ On y-axis, | division = 1 unit

.___———/f
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" e

———
step-11L:
requined graph a¢

o}

e
-

~

ai)

Solution:

Step-1: Substitute the values of “x™ in
values of y, as given below:

the corresponding

_;-=-‘—.x30
x

2
|.'=-—,X$—0

the grd and join them to get the
nts on :

Plot the p )
chown in TE

the given function and find

e

_2
P

-0.25

-0.33.

0.5

-1

-2

undefined

2

|

0.5

0.33

0.25

Step-II: Select a suitable

. scale fi i
On x-axis, 1 division' = 2 units AL
On y-axis, I division = 0.5 unijt

Step-11: Plot the points on | $
. 2 \ | i
the grid and join them to get é l
.

the required graph as shown

in figure.

) v

3. Sales for a new magazine are expected to Zrow
according to the equation: S = 200000 (1 — ),
where ¢ is given in weeks.

(a)  Plot graph of sales for the first 50 weeks.

Solution: (a) Graph for First 50 weeks:

Step-I: Substitute the values of *f” in the given functi

the corresponding values of S, as given below:

§=200000 (1-2-2%) (z is time in weeks)
We knol'ihat e=2718=2.72

on and find

! §=200000 (1 —e*™) |
0 0 '
5 44239 f
10 78694

BRE 105527
20 126424
25 © 142699

"% 155374 |

30
=35 | 165245
=40 172932

ok | 178920
@“ 183583

L ——
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, Je scale for graph like

itab
Step-1I: Sclectasul =10 units

-axis, 1 division
o x-ax:s 1 division = =20000 units

Step-III Plot the points on the gri
required graph as shown in figure.

s=20000001-¢™)
—-———-1n

200000
180000
160000
140000
120000

100000
| 80000
60000
40000
20000

d and join them t0 get the

0 10 20 30 40 50 60

(b)  Calculate the number of magazines sold, when
; t=5andr=35.
Solution: (b)
Given that S =20000 (1— e %%%... /(i)
Put # =35 in function.
S'=200,000 (1= e70%" = 200,000 (1 — e*%*%)
=44,239.84'~ 44,240
Thus, 44, 240 magazines are sold when t = 5.
Put £ =35 in function.
§'=200,000 (1 — ¢~005x35)
=200,000 (1 -¢"%%)
=165,245.2 ~ 165,245
Thus, 165,245 magazines are sold when = 35.

- Plot the graph of following for x from -5 to 5:

(l) y= x2 3

Solution: PR3

Step-I: Substitute the values of “x” in the given function and find
the corresponding values of ¥, as given below:

X y=x2_3 (x9y)
) 22 (5,22
A 13 (-4,13)
-3 6 (=3, 6)
-2 1 (=2, 1)

el <2 £1,-2) .
.0 -3 (0, -3)
1 -2 (1,-2)
2. . 1 2,.1)
3 6 . (3, 6)
4 13 4, 13)
5

22 G, 22)

Step-II: Select a suitable scale for graph like

On x-axis, 1 division =1 unit

On y-axis, 1 division =2 units

Step-IIL: Plot the points on the grid and Jom them to gct the
required graph as shown in figure.-

Ay
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=15-2°

i ¥
Solution: y=15-% £ .
he values of “x 1N the g1
ven below:

Step-I: Substitute 1 ;
the corresponding values of y, as &1

=15-x" (*,))
(=3, -10)

-5 . . S
L—_____.__——-——'—_-
wl -1 S—49_12
__—_____—--——’__—‘___—-/“
g - DR

-3
/—‘/
11 g—2, 11)

-2
________—-———______—-—-——'—'
14 -1, 14

ven function and find

______:_l—————‘,____————-—""“
0 —15 goa _]52
1 14 (1, 14)
2 - 11 (2, 11)
3 6 . (3,6)
= 4,-1) -
-10 5,-10

TR SIS SO
Step-II: Selecta suitable scale for graph like

On x-axis, 1 division = 1 unit
On y-axis, 1 division = 2 units
Step-11I: Plot the points on the grid and join themto get the

required graph as shown in figure.
4 ¥
25|
20
10
! . 5
X g X

-5 -3 -2 -l (. 3 3

-10
-15
-20

—

5 Plo
tthe graph of y = — (x + &) - Iiix - 3) from -5
“Sto 4.

N

Solution: '
L n: T e .
q l~2(r Iy ~the-1)
Step-1: Substi
p-I: Substitute the values of “x” in the woen | .
sl b nction and find

the corresponding values of y, as given below

Y L A ka
_4 | I -.v

- ; I\ (40

-2 | 15

- | 12

0 1 6 B3

I | 0 i

2 -3 T -

3 | 0o

4 ( 12 | (412

Step-II: Select a suitable scale for graph like
On %-axis, | division = lunit

On y-axis, | division =3 units

Step-111: Plot the points on the grid and join th

required graph as shown in figure.
A o B

e 1o get the
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i Ps : .
” s rigresger:t;hqua eacl,l function over thve interva)
(i)  Sketch 1€ .

=-20t =20'
0 ZP;Q +5,Pd=Q2"10Q

he given function and find

Jution: Tz
g?cp-l: Substitute the values of n% Pm;S i e
the corresgonding values of Ps aP’ 5, S 8 =

~20 405 60(5) .
-15 230 37
-10 150 200
-5 30 75
o 5 0
RS SRR : 3 ________,____’ 30 _,_—_25————
10 105 0
15 230 75
20 405 200

Step-II: Selecta suitable scale for graph like
On x-axis, 1 division =35 units
On y-axis, 1 division =100 units

Step-III: Plot the points on the grid and join'them.to get the

required graph as shown in figure.

AP
700

600'
500
400
300

=25 -20-15-

10-5 0 1

015 20.25 |

Solution:

/’

. . e ———
‘A television manufacturer company make 40 inches

LEDs. The cost of manufacturing x LEDs ijs
C(x) = 60,000 + 250x and the revenue from selling x
LEDs is R(x) = 1200x. Find the break-even point and
find the profit or loss when 100 LEDs are sold. Identify
the break-even point graphically.
Finding Break-even point:

The break-even point means no profit or loss. It happens

when total cost and fevenue are equal.

R(x) /=C(x)
1200x =%60,000 +250x

1200x - 250x = 60,000

950x = 60,000

_ 60000

Since break-even is at approximately 64 LEDs. Surely it

will be profit on selling 100 LEDs.

Profit =R(x)-C(x)
Profit =(1200x) — (60,000 + 250x).
=1200x ~ 60,000 — 250x
=950x — 60,000
Put the x = 100 in the profit function.
Profit =950(100) - 60,000
= 95000 - 60,000
= 35,000
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Flofting the graphi
C(v) =~ 60,000 250x, K(x) -~ 12004

N C(v) (v, ))

0 60,000 (0, 0)

20 064,000 24,000
A0 70,000 Al,000
00 75,000 72,000
KO #0,000 96,000
100 85,000

120 90,000

Step-11: Select a suitable scale for graph like

On x-axis, 1 division = 20 units

On y-axis, | division = 20,000 units

Step-111:  Plot the points on the, grid and join them to get the

required graph as shown'in figure.

y
0|

10000

2 " 0000 L

80000 i

60000 '\
40000 (63, 75790)
20000 ‘Break-even point

AY

—p
20 40 60 80 100 120 140 160 180

e —

0
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