UNIT

_ (;%\ M@&ﬁ%@n s@m

“dnow

, S
- Functions ﬁg tEeir Graphs

A function can be expressed in various
forms, including an equation, a graph, a
numerical table or a verbal description. For
example, the area of a circle depends on its -
radius. :

In such cases, one variable y depends on
another variable  x. This relationship , is
expressed as: '

y=fx)

Here, f denotes the function, x is the
the O

Al

independent variable (input) and y i
dependent variable (output
the value of x. Q

X
Graph of Ewmgions

A linear function is a mathematical
expression that represents a straight-line
Its -

69

m” 1S

relationship between two variables.
" general form is f{x) = mx + ¢, where
the sloi)e or gradient of the line, indicating
how steep it is and “c » is the y-intercept (the
point where the line crosses the y-axis). It
“can also be written as y - mx + c.
~ Example 1: Sketch the graph of y = 2x —1.
09310001

‘Solution: To sketch the graph of a linear

Putx =0, we get y =—1. So (0, 1) is the y-

intercept.

| oy
Put y =0, we getx=5. So (E,OJ is the x-
intercept. - raa
The graph is a stra1ght line that rises to the

~ right because slope is positive.
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Graph of Quadratic Functions
A quadratic function is a type of polynom1al ¢

functlon that mvolves X Its general "

S

- function, we can find its x and y interce

Example 2: =y
Solution:

at those values:

Plot the graph 0@%@ 3 me di : 2y |
ﬁW‘Mﬂe shows several values of x and the given functions are evaluated

a0

re constants and a#0.
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on the same diagram 09310002
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(i) Graph of y = represents parabola, (i) Graph of y = -x? represents pafabola,
passing through origin and opens | passing through origin  and opens
upward. ' _downward. |

Example 3: Sketch the graph of y = 2x — 7x — 9 for -3 S @o@(@S 09310003
Solution: The values of x and y are given in the gure below: '
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Graph of Cubic Functions ' @m

A cubic function is a type of polynomial function ogegrw ‘ fggh is:
0

y=ax+bx’*tcxtd  Where a, b, eyare(go

Remember! \ \A AN A
*  The graph of a cubic . e that s 1Ve at most two turning points. ; :
*  Ithas a general "S-shapeld" hppehrance and depending on the coefficients, the shape may vary.
. Suchch ore complicated and show more varied behaviour than linear and
qua
L e
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Example 4: Plot the graph of the followm(g_)cu @5 @-— =

09310004
Solution: m 3
The following table show: %@ x and the given functlon is evaluated at those

values:

: - M
. ’ T o 5, z 3 4
1 = 10
2 -8 '29 \y=-x3
3 =39 i »
=30
: yy’ <D

The curve passes through the origin. .

‘Example 5: Plot the graph of p=2+"— x’ e @W@O " 09310 ‘
Solution: | -

The followmg table show S o x and the given functlonr is evaluated at th
values:
25 y
r 20 l
15 /
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The graph t when x = 0, the function's ‘ ' v 5

value 15 =5
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Graph of Recip»r.ocal Functions' a @

A reciprocal function isa function 0 \( @m is any real number and x#0.
Example

ww the following reciprocal.flmction: ¥ ; 10 5% #0.5
tion: following table shows several values of x and the given function is evaluated at

Solution;
those values:
ak, s X
e -0.67 3‘ 3
D50 [ | i
—2-2 ‘1'243 Azﬂ;&:)lte : " \\
0.2 L 05\
0.5 | undefined o g rfj
1 2 '
B2 fos et L &@S\ﬁ\
e &“ Q
2| §\ofep) f\ |
AN 59

| N 25> 0.5

3 0.4

Graph of Exponential Functions O =ka"

where x is real number, a > 1)
An exponential function is a mathematical
function of the form:

y= ka* ‘ Earded | _E‘ B i
Where a, k are constants, x is variable and e ; "
a>]. ‘
Example 7: Plot the graph of the ke l
=xponential function y =2* for-6<x <6 = NS B
Solution: The function y = 2" has base 2 and B N @\S\g\ l |
variable exponent x. Values of (x, y) are Y/‘\\\J / —O/Jo /
ziven in the table below: 0007 K \g\ \9\) U 20 - o
oD IS ] -
x | -6 | 4| =2 [a{9h&AIES W / |

' E
y=2*0.02 rgww@oﬂ,\%“w 64 | - | 4s4 294 14434
NN m




Example 8: ] »

Plot the graph of the exponentlal ﬁm@f

Solution: HW

:1 are know ¢ = 2.7182818,

orrect to two decimal places e = 2.72.

Table of x and y values is given below:

3 o.ds
e ST ;
3 : 7 ; 5
1 0.3 5 //
0 i
1 272 s /
2 740 : 5 1 '
3 20.09 : : /
.J'X ’—,_ R q‘m &

- mm@/w it

Graphs of y = ax” (where #

-ve integer or rational t >0
and a is any W o .
The graph of the function y = ax” where n

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

(oY

(i) When # is positive integer (n = 3)
Example 9: Plot the graph of y = x* for | 3
E e 09310009

Solution: The table shows several values -;l

those values:
The curve passes through the origin.




(i) When » is negatlve integer (n =-1)
09310010
Example 10 Plot the graph of y = x

The following table shows @ <

L A

glven function

23 03
% 05

3 -
o5 5
0.1 10
0.1 10
05 2

L e 1
=y 0.5
3 03

one in the first quadrant an

third quadrant. Bot
\

never touch V&Jt € y-axis.

(i) When n is rational number

The above graph con51sts C/é\hm& 11: Plot the graph of y= 2x5
v n‘ 1

. 09310012
i

Solution: y=2x° :
The following table shows several values of
x and the given function is evaluated at

those values.

| WO@@)@@

16 20 24 28 32 36

x
—P

(gl
n=— : : 09310011
, Y 33
0 0 5
- 0.01 0.64 4
0.5 1.74 3
-3
1 2
%
16 3.48
32 4 o“ \
- d T




Solution: given equation and find the corresponding
y=3x-5 values of y, as given below
Step-I: Substitute the values of x in the -

linear functions: O : k . ' :
i y=3x-5 “ m : Step-I: Substitute the values of x in the
F WNM o

giyen equation and ﬁnd the corresponding £t 1,0 (x, y)
values of y, as given below "1 : (—1, 10)
' : 0|8 (0, 8)
Wi (x,y) I 6 a6
-1 | -8 Jel=8) RS 2.3
e Solles ' 410 (4,0)
1 -2 (1,-2) .
241 2,1) Step-II: Select a suitable scale for graph

like :

Step-II: Select a ‘sui'table scale for graph

like on x — axis, 1 division = 1 unit -
on y— axis, 1 division = 2 units

them to get the required graphias . figure. :
' A (Grphoty=-2c8)| 1. | | [ |

L 1 NN
Graph ofy =\’3xq5 I I f [ Scale: :
N - : Scale: on x-axis, 1 div. = 1 unit
on x-axis, 1 div. = 1 unit ¥ ony axis, 1 div. = 2 units |
¥, ony axis. 1 div. = 2 units | o :

4 ()

LS

4 -3 -2

Aok : - fa - '
V4 S i\ i L\ S 1
' o\ ”‘/\\ ; @& ution : : o
(i) y=-2x+8 = @Uﬁ“\k&km FoUox=1 '




Step-I: Substitute the values of x in the’
given equation and find the correspondmg S

values of y, as given below. KQ

x y (r\‘}o\ﬁ
o e NS P(PrZHQ)\'
EEN i o GRS
T ApRe 0,-1)
1 -05 | (1,-0.5)
2 0 (2,0) :
3 0.5 (3, 0.5)

Step-1I1: Select a suitable scale for graph
like

On x — axis, 1 division=1 unit

On y- axis, 1 division = 0.5 unit

Step-III Plot the points on the grid and join
them to get the requlred graph as shown in
figure.

@rapﬁ of S/=O.5x— 1) !

Scale:
on x-axis, 1 div. = 1 unit
on y-axis, 1 div. = 0.5 unit

a2

!

=25

y
. . .
Q.2 Sketch the graph of the following

quadratic and cubic functions:

) y=x+2x* —5x— 6; -3.5<x<25
09310016

7

%

Solution: .

=X +27 -8 -6 35 x<25
Step-I: Substitute the values of x from -3.5
> 2.5 in the given equation and find the

wrrespondlng values of y, as given below%

X 'y (x,y)
-4 110 (—4,10)
-3 |4 (-3,4)
<3 0 (-2,0)
=1 |2 1 (=1,-2)
0-1-2 . [(0,=2
- 1_ A HEMUY
: o2\ 4 (e oH2.4)
X@@\jw | 10 (3, 10)
p-11:

V@
<5\ (CL 6y

0[]
Q' [ @XT (1,0
@uf - O
b s U 0 (=3, 0)
35| 68 | (-3.5-6.8)

Step-II Select a suitable scale for graph like

- On x - axis, 1 division = 0.5unit
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.

Scale:
on x-axis, 1 div. = 0.5unit
on y-axis, 1 div. = 2 units

( Graph of ‘given"function)

) TGS (eSS SIS,

09310017

(i) y=x*+x-2
Solution:

- P= *+x-2
Step-I: Substitute the values of x in the
given equation and find the corresponding
values of y, as given below

Select a suitable scale for graph
. ke

on —x — axis, 1 division = 1 unit

on —y— axis, 1 division = 2 units

% 1 oy G\ \ 7
25 9% (2,5,9.@\/\,\
2 | O WNNN2@y"

1. \RIY~ a,-8 -

—(295)



Step-III Plot the points on the grid and join
them to get the required graph as shown @

ﬁgure

Graph of given gg\g@é
5 functjon iv.=2 umts

(i) x’+3x’+zx ;-2.55x<0.5
Solutmn
y=x+ 3% +2x = &
Step-I: Substitute m 2.5
t0 0.5 in Ww and ﬁnd the
corresponding values of y, as given below.
*xy)
—2.5 —1.8 (-2.5,-1.9)
-2 {0 (-2,0)
{-15] 04 [(-15,04)
-1 |0 1,00
—0.5-04 (-0.5,-0.4)
0 |0 (0,0
05 |18 (0.5,1.8)

Step—II Select a suitable scale for graph like

On x - axis, 1 division = 0.5unit
On y- axis, 1 division = 0.5 unit
Step-1II Plot the pomts

them to get the r

ﬁgure.

shown in

W) AN]

{2l \! / fy=x"+3x'+2x
@uv B

Scale:
.| onx,y-axis
1 division = 0.5 units

¥l

(iv) 0931 ¢
m% nbstitute the values of x in the '

given equation and find the corresponding

values of y, as given below. 3
p=ixt o3
x y *x5y) :
S g
-1 4 (-1.4)
0 ‘=3 0,-3)°
05| 28 | (0528
1 o f 19
2 13 20

Step-II Select a sultable scale for graph hh%
On x - axis, 1 division = 1 unlt

- On y- axis, 1 division =
P @ the grid and je
: 0 ]




Q.3

functions:
@) y=4

Solution: y =4*

Step-I: Substitute the values of x in the

Sketch the graph of the followmg

given equation and find the
values of 'y, as given W KX

09310020

y

WY ey
2] 0.06 (=2,0.06)
=025 (-1,0.25)
0 & 0,1)
0.5 2 (0.5,2)
1 4 (1,4)
1.5 8 (1.5, 8)
2 16 (2,16)
25 32 (2532

Step-II Select a suitable scale for graph like

On x - ax1s 1 division = 0.5 umt

On y-— ax1s, 1 division = 4 units

Step-III Plot the points on the grid and
them to get the required gr%

WWW

figure.

e
: {5 H g 5 Scale:
\\U : __| on x-axis, 1 div. = 0.5 unit ||
- i Lt 4 | on y-axis, 1 div. =4 units
32
28
24 /
26
16
12
B
X —— - X 3.
=21 -1 -] 05 J0 Q5 1S -2 -5
Iy

given equatxon and find the correspomdmg
values of y, as given below.

X -|ly=5" (x, ¥)
-2.5 56 (~2.5,56)

-2 | 25 (=2, 25)
-1 5 -1,5)

0 -1 (0,1

1 0.2 (1,0.2)

2 0.04 (2,0.04)

3 0.008 a3, 0.008)

Step-II Selecta suitable scale for graph like

on = 10 units
the points on the grid and join

“them to get the required graph as shown in

figure.




Scale: :
on x-axis, 1 div. = | unit
on y-axis, 1 div. —rLQ un@

w0 \\j&\
¥ oo I

Graph of y =5

40
© 30
20
10
ix' x
BoaE T ene omie 6
1 ‘ ‘
(i) y=—— x#3 09310022
| x-3 '
Selution:
Step-I: Substitute the values of x in the \

; - ] .

= T.}

X y\ (xs Y) .
-3 | -0.16 (=3,-0.16)
~21 ~0.2 \ [(=2,-0.2)
-1| -0.25 (-1,-0.25)
0] -03 (0,-0.3)

1 |05 (1,0.5)
2.0 \ 2,-1)

3| w Vo e h e

4 |1 \ 4, 1) -
5105 ; (5,0.5)

6 (0.3 (6,0.3)

‘\

Step-II Select a sur\table scale for graph hke

On x — Axis, 1 division = 1 un m“
On y —axis, 1 division = 0.1 %m

Scale: = ( (() \3 T 1
g: x:'m’fsn';ﬂ. ,g'i;_ = y efa=y
Vlig NPl == 3
Vi
1
: \
e = \\
;ll) :1(;11.» \ : v-j \L
".
A
*H B 2 9 b 1 B >
=02 -
P ]
0.6 \\ Y )
= -
Th |
3
554 '
'y

(ivyy= g+3 Ax #'O) 09310023
P X - :

y,-as given below.

Solution: y —-+3 s X OE :
Step-I: Substi t}@ of x in the
m Find the corresponding

given equation and find the carres %{; |
Values of y, as given belo m@ :

X y B .0
=10 2.8 (-10, 2.8)
-8 15 (-8,2.75)
-6 2.66 (=6, 2.66)
A 25 (=4, 2.5)
2 2 (-2,2)
=1 1 (=1,1)

0 o (0, o0)

1 5 (1, 5)

2 4 2, 4)

4 35 (4, 3.5)

b 33 (6,3.3)

8 3.25 (8,3.25)

10 3.2 (10, 3.2)

Step-11 Select a sultable

Wr graph like
On x — ‘

: SR =1 unit 7
u P he pomts on the grid and join




P A : g \} Scale: %
it 2_ ) on x-axis, 1 div. =2 units | . X2
{Grap h of y = X +; on y-axis, 1 div. = 1 ur}ﬁ\ ®) - ) I T
' it 1 : (\\ U J Scale: -
il 55 7 Sy on x-axis, 1 division = 4 units |7
o \ O ﬂ ,f \ /J on y-axis, 1 division = | unit |
Y
i s & :
o MV P :
N = X
2 4 /l/
Y s P
<x : - Xy 5 '
-10-8 -6 —4 -2 0 2 4 81D
=1 1},
< = R W 1
A G b 16 20 44 18 32 3ba
-]_ i Wr :
v) y=x? 09310024
: 1 | 1
Solution: y = x? (vi) y=3x3 09310025

Step-I: Substitute the values of x in the

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

Solution: : m :
P
X@@ ubstifute the values of x'in the

given equation and find the corresponding

1
Y= dne s

Jx

Square is not

&mﬂm&we values,
N

R

values of y, as given below.

R b (x.y)
0 ty=+0=0 (0,0)
1 Joes iy (1, 1)
T y=Ja =2 @2
9 ly=+0=3 9.3)
16 | y=16=4 (16, 4)
25 fyo Joses (25,5)
36- | fBe=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

L
Step-III Plot the points on th iﬁ@%@
them to get the require n
figure. ‘ <

X |y
-4 | -4.8
-3 | 43
-2 | 3.8
-1 -3
0 0
1 3
2 3.8
: 2043
. 4 4.8

Step-II Select a suitable sc_almfgraph like

ision'2 T unit '

points on the grid and join.

figure.




i 1 I 1 {
Graph of y = 3xﬂ o
cale: ; V
on x, y axis Q l—
1 division'= | unitV\ 0
v C\,\\ o (SR T P \/
: 5 (\\\\/ u_\ .
TVW\NN}UOJ /
NNV
2
i/
of :
TR WU e ‘1?‘0 5 S 2 v
5
—4
=5+
Y
(vii) y=2x7" 09310026
Solution: K C
: a0 \)
y=2x ;7 “
lfés of x in the

Step-1 Sum
given equation-and find the corresponding
values of y, as given below '

x_ |y *, y)
-4 [0.13 (=4, 0.13)
=3 {022 (4,0.22)
-2 105 (=,0.5)
REY (=1,2)

0 | (0, )

£02 (1,2)

2 |05 2, 0.5)

3 (032 0.22

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

On y-Axis, 1 division = 0.5 units
Step-III Plot the points on t gnd :
them to get the requ1red

figure.

¢ 4 I i
7/ ..] | Scale:
on x-axis, 1 div.="1 unit
on y-axis, 1 div.= 0.5 unit.
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'Exponential Growth/ Debay of a
Practical Phenomenon through its

lﬁﬁﬁ@&w

ial growth, such as population
expansion, compound interest in finance or
the spread of infectious diseases, the graph
starts slowly but accelerates rapidly as time
progresses. The curve increases steeply,
showcasing how growth becomes more
pronounced with time due to constant
proportional changes.

Exponential Decay: A
Conversely, in exponential decay, observed
in cooling of objects or depreciation of
assets, the graph starts high and decreases
sharply before levelling off, indicating a

nds, making

was 753 in 2010. If the population grows

“according to the equation p = 753 03

gradual reduction over time. These graphs-
g decision-making

xample 12: The pOpulatlon of a village

|
|




where p is the number of pei'sons in the
population at time ¢,

(a) Graph the population equy
(in 2010) to #= 30 (in 2040).
(b) From the
(1) in 2020 and (ii) in 2030.

Solution: (a) The_‘ general shape of the

e the population

L

a métions 'an

the required interval, ¢ =

= 30, is required.

Calculate a table of values for different time

periods and sketched in below figure:

exponential is known; however, since the

0 753
s 874.9

10 | 10164

15 1180.9

20 1372.1

25 1594.1 '
.

(b) From :

(1) In 2020 (¢ = 10) the population is 1016
persons.
1) In 2030 (¢ = 20) the population is 1372

persons.
Gradients of Curves by Drawing

Tangents

The gradient or slope of a graph at any point
s equal to the gradient of the tangent to the
curve at that point. Remember that a tangent
s a line that just touches a curve only at one
noint (and doesn’t cross it). m
i

The gradient between two po

B

Changeiny Ay y,-y

Gradient =
Changeinx Ax XX

- 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. ‘ 09310027
Solution: Calculate the y-values for given
values of x. The results are given in the table

and sketched in below figure:

20N

D J
- E3 r"6f\<< r]§0 g@p@_\m 6 | 8
8 | 2|42 16 | 38




xl

o

e

|

~10.

the tangent line.
70-10
=3

Since the gradient is negative, this%@
that the height of the d

value of x increases. gﬁ&@

10.2  Applicati & in Real-Life

In tax p 0s, graphing concepts
help iden optimal income levels, tax
brackets, and liability. In income and salary

problems, graphing facilitates analysis of

Consider two points (=3, 10) and (-7, 70) on

So, gradient = =153

| —determine break-even points,

compensation packages and income growth.

x S(x)
25000
2 28000
4 31000
6 34000
8 37006%\
10 R@%ﬁﬁﬁﬁp
N
\J h 4

By sketching salary against experience,
patterns or - anomalies i compensation

structures beco @ t. In cost and
: xﬁ ing enables businesses
isuplize  cost-profit relationships,

and optimize

production levels. ‘
Example 14: Majid’s salary S(x) in rupee:
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. 09310028




Majid’s salary increases linearly with years
of service and rises by Rs. 1500 for every
year.
Example 15: A companyOng
footballs. The cost of m \ ‘
footballs is | 600x. The
revenue from ‘f '
R(x) = 1,800x. Find the break-even point
and determine the profit or loss when 150
footballs are sold. Draw the graphs.of both
the functions and identify the break-even
point. 09310029
Solution: Given that
Cost function: C(x) = 90,000 + 600x
Revenue function: R(x) = 1,800x
The break-even point occurs when

R(x)= C(x) :

1800x = 90000 + 600x

1800 x—600 x = 9000

1200x = 90000

|

%E@@%@ﬁo t, 75 footballs are
xt, we find the profit for 150 footballs

When x = 150, revenue:
R (150) =1,800(150)
: =Rs. 270,000
and C (150) =90,000 + 600(150)
' =Rs. 180,000
" Now profit: P(x) = R(x) - C(x)
Substitute x =150

P(ISO) —R(ISO) C(150)
= Rs. 270,000 — Rs. 180 000
=Rs. 90,000

- Thus, a company earns a profit of Rs.
90,000 when selling 150 footballs.

Table values of x, ?f(x) ana given

below

»x=75 %6\5
, u\) = U
0 90000 o
30 | 108,000 | 54,000 300000
60 126,000 | 108,000 3 250000
o0 T L 2000 | | = e
000 | 16200 T 200000
120 | 162,000 | 216,000 g 150000 |
3 : : - *o»&tonf - 7
150 | 180,000 | 270,000 100000 '
180 | 198,000 | 324,000 0000 :
210 | 216,000 | 378,000 » _ 3
' o] 30 o
TP -
v Quality of Footk




Ql Plot the graph of g

from -1 to.3. Draw ta

find gradient. “ |
oL

y=2x"4x -

Step-I: Substitute the values of x in the

Solution
given equation and find the corresponding
values of'y, as given below.

Xty x, y)
=1 9 g4 9
0 |3 (0,3)
AR (.b
Dy (2,3)
3 1Y (3,9)

Step-II Select a suitable scale for graph like
-On x-Axis, 1 division = | unit
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 ilb

figure.
o\
. on{xaxis)
Graph of y =2 _4y+3 1 y-§xis

3
2
1

ix!

i
e

-4 -3 -2 | OJ

Gradient=4 -

Gradient:
Draw a tangent line at point (2,3) . Take s
two points on the tangent line. Le
points on the tangent line 4
B(3,7)

Thus gradient of tangent line is 4. :
Q.2 . Plot the graph of y = 3x% + x +1 ;
and draw tangent at (1, 5). Also find 3

gradient of the tangent line at this point.
: 09310030

Solution:
y=3x" +x+1 :
- Step-I: Substitute the values of x in the 1
given equation and find the corresponding
values of y, as given below.

x |y *xy)
=294l =12 1)
N e o
allo :
1] 5 (1,5)
&@@ 22018 2 :

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

On y-Axis, 1 division = 2 unit &
Step-III Plot the points on the grid and join
them to get the required graph as shown in

figure. s
[; E‘ia)::xis, 1 div. =0.5 unit
Graph of y = 3x'ex+] on y-axis, 1 div. =2 units

i 4
i
4] '
* ]
2
10 /8 e
/. i
=8 A
callens E; X
Q\S‘\jz\ﬂ.sbuﬁis 0f/05 1 1.5 2
Sehaa / |
_ Aol
i 7




Gradient:
Draw a tangent line at pomt L 5) Take any
two points on the tangent lme Let t
points on the tangent line a

B(2,12) .

We know that
Y :
e

Z
1

l
xl

Gradient m=

2-1 :
Thus gradient of tangent line is 7. -

Q.3 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 ¢, '

(a) Graph the given equation for t =0
(in 2016) to t =9 (in 2025).
, 09310031
(b) From the graph, estimate the (
student’s strength in 2 '

019 and
2023, ‘
Solution: (a) “% S
S=1000¢™ OWW

Step-I: Substltute the values of 7 in.the

ziven equation and find the correspondmg
values of S, as given below

i

m and join

aph as shown in

Step-11I Pl

&Wﬁ@

Scale:
on x-axis, 1 div. =1 year
of y-axis, 1 div. =200 units

Graphof S =

lOOOe
1200

1000
800
600
400

200

h 4

0 s
2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

Solution: (b) _

The estimated students’ strength in 2019
is 50.

The estimated students’ strength in 2023
el

Q.4

unctions

lot the graph 0f each funct_lon over the

interval Q=0to Q=300. 09310033

Solution: :
Py =400 - 5Q and P(s)=3Q+24

' The interval ( 0 =0to O = 300)
Step-I: Substitute the values of “Q” in the
given functions and find the corresponding

201 6’ (t=0) 1000 values of Py and ps, as given below
2017, (¢=1) 367.9 ~ 368 -
2018, (t=2) 135.3~ 135 Q P, =400=50 | Fi=3Q +24
2019, (t=3) 49.8 = 50 -
. 400 24

2020, (t=4) 18.3= 18 -
2021, (=5) 6.7~ 7 50 | 150 174
2022, (1=6) .[248~3 100 | -100 324
2023, (t=7) 0.91~ 1 _ m
2024, (t=8) | 033=0 E J%Q\ﬂé\ (9@
2025, (1=9) - [0.12=0 9 (ig‘q\dg \hovy [ — | 624
Step-1I Select a suitable scal Kx 250 5 —850 774
On x-Axis, 1 division =t = % : '

oL 300 |-1100 924
On y-Axis, 1 units ‘

pont




Step-II 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 points om the_gri
them to get the required 8 :
figure.

09310034
Solution:

S(x) = 45000+4500x and 0<x< 5
Step-I: Substitute the values of X
given function S(x) and find

corresponding values of S(x),
below.

“x” in the
the
as given

S(x)
45000 &
11 49,500 (\\

[l
)

e
PN

_ @@

% N Step-II Select a suitable scale for graph like
R A Scale: On x-Axis, | division = 1 unit »
Graph of Ps = 3Q+24 iris T e ’ :
PaZ 40056 - " s Ohy e division = 10000 units
S — Step-111 Plot the points on the grid and join
¥ ik them to get the required graph as shown in
1000 ,,\Cf L ﬁgure. : 5 :
800} ' _ '
e /“5 (_Graph of S(x) = 45000+4500x )
T //' Scale:
o on x-axis, 1 div.= 1 unit
TR O o 136y :
' /\ : o on y-axis, 1 div.= 10000 units
Ll P 00 150 200 250 300 | y L
400 \ _ o @i
600 : 9}(3\}‘/
~800 . o ‘ \‘ﬂrx<&Q : :
1000 : %EEQY R \\)\u\
~12004” L AR WD
: N o= [8)8]0)
Q5 smMaNrﬁ S(x) in rupees is
_ based on the following formula: doann
S(x) = 45000 + 4500y, _ ,
where x is the number of years he has xt el o Al g xgﬁ '
been with the company. Sketch and —T—x>f{years) '
interpret the graph of salary function for ,y
0<x<s.

Interpretation of Salary Graph:

The graph shows that Shahid’s starting
‘salary is Rs.45,000. After every 1 year
Shahid’s salary increases by Rs.4,500.
Q.6 A company manufactures schoo
bags. The cost functio oducing x

bags is C( a he reven
Pt

(x) = 50x.

ebreak-even point. 09310035




Solution(a):
The break-even point is no profit or loss.

It happens when total cost a %
equal.

R(x)=C(x) WW

50x=1200 + 20x
50x—20x =1200

30x=1200
p & 1—%0—0 =40
30 :

The company reaches at breakeven point at

3 ENTAN ©‘g}”§s\oo‘

0 5\(“3\\?17@0 * | ,

X O\ 4oi\d = 2boo 2000
2500 2200
60 3000 2400

oo

Step-I1I Select a suitable scale for graph like
On x-Axis, 1 division = 10 units

On y-Axis, 1 division = 200 units

Step-III Plot the points on the grid and join
them to get the requlred graph as shown in

ﬁgure

the production of 40 bags. (Graph of R(x) —50x % C(x) 200[+2Tb'c)
(b) Determine the profit or loss when 250 vyt Scale ! :
eE TE v Y a0ty
Solution: , 280
Since break-even is at 40 bags Surely it will 566 e ,3/3‘\@% : :
be profit at 250 bags. ks Q\f ]?.993 Qkkp\{;\);;. &@*
Profit = R(x)—C.(x) K&é Qj BRIy} FeFgi o
Profit = 50x (1200 + 20x) “@R\)& o ‘P
Profit = 50x —1200 — 2060
Profit = 30x —W : 1200 r\\
Put x = 250 in profit function by / E::il;mnt
Profit = 30(250) —1200 ”:n / :
Profit = 7,500 —1,200 g / '
Profit = 6,300. e
(c) Plot graphs of both the functions and 1066
identify the break-even point. oo
Solution: el /
R(x) = 50x and C(x) = 1200 + 20x iy B 7
Step-I: Substitute the values of “x” in the 0 /
siven function S(x) and find = the 20 ‘
izﬁ';slpondmg values of S(x), as given - 5 S GN’“’Q %
T x [ R@)=505 | CER2000206] O AN e
0 T p\m \@X \Q/A}X\ newlfs’paper agency fixed cost of
Sy mIRAEA (\\/ Rs.70 per edition and marginal printing
10 SOPR\NRN 4ol - and distribution costs of Rs. 40 per copy.
20 W\U 5 g 1600 Profit function is p(x) = 10 x — 70, where x




is the number of newspapers. Plot the

graph and ﬁnd profit for 500 newspap
93

Solution:
Plotting the Graph:

p(x)=10x-70
Step-I: w values of “x” in the
given function S(x) and find the
corresponding  values of S(x), as given
~ below., |
badidpn o T

0 —70

100 | 930

200 | 1930

300 2930

400 | 3930

500 | 4930

600 | 5930

_Step-II Select a suitable scale for ¢ graph
On x-Axis, 1 division = 100
On y-Axis, 1 division = 1 .

Step-III Plot the points
them to get th 0
ﬁgure

~qHorx

Findi *@@m
Ml 1S p(x) =10 x 70

X 0in p(x)
p(500) = 10 (500) — 70
p(500) = 5000 — 70
p(500)= 4,930

Thus profit for 500 news  papers is
Rs.4,930. - '
Q.8 All manufacturers expensive shlrts

for sale to a school. Its cost (in rupees) for
x shirts is C(x) = 1500+10x+0.2x% 0 < x <4
150. Plot the graph and find the cost of

200 shirts. 09310039
Solution: ‘
Plotting the Graph: |
Step-I: of “x” in the

Sub
@o and find the

g values of C(x), as given

Jee

- C(x) = 1500+10x + 0.2x* and 0 < x < 1500

F X Cx)
_ L 0 1,500
| L 25 1,875
50 2500
s 33750
;! 100 4500
£ e 5875
t 150 7,500

Step-II Select a 1taw graph like

@@ units
ivision = 1500 units : .:'
-III Plot the points on the grid and join
them to get the required graph as shown in
figure.

f( Graph ofS(x) 4500044500+ ) | |
§ Scale:
= _1,__ _1_““‘__& on x-axis, | division = 100 units
' on y-axis, 1 division = 1000 unts
‘_Lﬂ_ﬁrp_p #_#_J_ _4“ *‘ﬁ“
i {Annn ; i = I_ I ! I_.u_.L_,
1060 —%mfm- Fapstniaee
= 200 0 gER %X
100 30D 400 500600
*P(years @ *C"F\\ \j‘\ & ;
y 2 WWBRYR T
Y IR o=
~ RN
N '




11

1i.

V1.

Graph of C(x) = 1500+10x+0.2¢" |

1 I I I O
: Scale: : C
bAY 3 on x-axis, 1 diyv. =2 1 \
el on y-axis,-Kdi #3500 units @
léUUUK L \l\—‘ \\2\ 5 )
+henn ~ I\ v\l A
1p500 N \w N ¥ b /
o S R S 4
7566
FATAYAY .
566
ana o
g //
500
: e
Cx'|0 25 30 7p 100 125 130 175 200
X +» (vears
r
y\f

queo™

cht%mn is C(x) = 1500+10x + 0.2x

Put x = 200 in C(x) |
C(200) = 1500+10(200)+0.2(200)>
C(200) = 1500+2000+8000

C(200) =11,500

Thus cost for 200 shirts is Rs.11,500.

Q.1

1.

Choose the corre

X =5 represents: @ 9310040

(@) x- W ) y-axis

(c) line -axis

(d) line || to y-axis

Slope of the line y = 5x + 3 is: 09310041

(a)3 - (b) -3

(c)s (d)-5

The y- intercepts of y =—2x —1 is: 09310042

(a) -2 (b) 2

(c)-1 (d) 1

The graph of y =, cuts the x-axis at:
09310043

(aA)x=0 byx=1

(c)x=-1 (dx=2

The graph of 3" represents: 09310044

(a) growth (b) decay

(c) both (a)and(b) (d) a line

The graph of y = —* + 5 opens:  09310045°)

A\ M\

2T

—E

(a) upward (b) downward .
(c) left side (d) right side
vii. The graph of y =x*— 9 opens: 09310046
(a) upward (b) downward
(c) left side (d) right side
viii. y=5"is function. 09310047
' (a) linear (b) quadratic
- «(e) cubic (d) exponential
ix. Reciprocal functlon is: 09310048
@v=7" (b) v =
(c) v=2x" (d)y = e
X y=3x"+7is function.
09310049
(a) exponential (b) cubi'c
(c) linear (d) r ocal

e

‘ - clmltelwlalvia
W‘Jw b |vii| a |vii|d|[ix|b[x|b
£ s,
=309 —

i



Multiple Choice

Functions and their Graphs

1. The graph of which equ m
straight line? ‘
(@) y=2x o y=y
(©) ¥y= (d) xy=1

2. The graph of which equation is a
parabola? 09310051
@y=2 - (@)y=+ '
() y=x’ (d) xy=1

3. The graph of a quadratic function is
always: 09310052
(a) straight line (b) curves line
(c) parabola (d) hyperbola -

4. Iny=ax’+bx+c if 2>0 then parabola
opens: 09310053
(a) upward (b) downward
(c) right ward  (d) left ward

5. In y=ax™+bx+c if a<0 then parabola
opens: 09310054
(a) upward (b) downward

M

Questions (Additional)
it d

10.

m

- 4
y = 45+2 b)y=x+1 =
R (d) x)=8 :
The graph of which function has at most
two turning points? 09310056
(a) linear (b) quadratic i
(c) cubic (d) biquadratic .
The graph of which function has “S” .
shape? 09310057
(a) linear - (b) quadratic i
(c)cubic (d) reciprocal
The graph of which function has “U”
shape? 09310058
(a) linear (b) quadratic
(c) cubic . - (d) reciprocal

A line that continually approaches a
given curve but does not meet it at any

finite distance is call@m 09310059

B

(c) right ward (d) lefy (d) asymptotes .
6. The graphs of which e uﬂ

through tW o 09310055

' Answer Key

Ll-lalzlb_lsrcl4lal51b161cl7lc18lcl9lblwlﬂ

Q.2 Plot the graph of the following
functions: :
() y=3"for x from -2 to 4 09310060
Solution:
iy |
— 3 x:. —_—
x 3

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

x peas (x, y)

= - (:\26_? ) eyt
1 : G\
: ~RRNITE

T

R e U

1 1 s (1,0.33)

' 3

2 1 o (2,0.11)

: |

3 L = (3,0.03)
ST

4 T S (4,0.01)

3 81 60

@

) AR =
@Absg%%{le for graph like
ision = 1 unit

<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.

s e



Graph of y =37

~|Scale:
| |on 'x—ax@ diy-

5 ,
(i) y==,x#-0
X

Solution:

2
y=—sXg=]
x

Step-I: Substitute the values of “x” in

e

ziven function and

values of'y, as given below

09310061

find thé g

x QW\J& 4
-8 -0.25
v 033
iy 0.5
-2 -1
-1 -2
0 unidefined
1 2
2 3
4 0.5
- 0.33 OﬂP :
AN
NI

W R A

ep-111 Plot the pomts on the grid and join
them to get the required graph as shown
in figure.

| | | I I I I I

: _(Graph of y =% (x:t()\ Scale:

)/ on x-axis, 1 div. = 2 units
on y-axis, | div. = 0.5 unit

w:<

n
e

¥ :B;—‘s TR 5 N ; Sk
RN
@ AR R
S - 0]

v

Q.3 Sales for a new magazine are
expected to grow according to the
equation: § = 200000 (1 — e "), where ¢
is given in weeks.

(a) Plot graph of sales for the first 50
weeks. _ 09310062
(b) Calculate the number of magazines
sold, when =5 and ¢ = 35.
Solution (a):

Graph for First 50 weeks:
Step-I: Substitute the values of “t” in the
given function and find the corresponding
values of S, as given beIow

S = 200000 (1-¢* "5‘
@w i

weeks)

‘ -—D.OSt)

t | S=200000 (1 -
0 | 0

09310063 -




e 44239
T 86% {1\
G L, QN

= NN A
N

25N 142,699
30 55 ey

T T 165,245

- t=40 172,932
Eevr 178,920
t=50 183,583

Step-II Select a suitable scale for graph like
On x-Axis, 1 division = 10 units

On y-Axis, 1 division = 20,000 units
Step-III Plot the points on the grid and join

them to get the required graph as show
in figure. :

: 7‘ Scales { il .
200000 Wﬁ%& 20000 unit
180000 ' ;
160000
140000
1120000
100000
.;xmmo
60000
40000
20000

X

Q

(b) Calculate the num of ines ‘
sold, when ¢ Qﬁffmp - 09310064

' S
R

Graph of S = ZO@WWY\\} “q

are\ co® 9

=20000 (1-e*%Y ... (i)

s U s

S = 200,000 (1-e %)
S = 200,000 (1-e™°%)=44,239.84 ~ 44,240
Thus 44,240 magazines are sold when =5,
Put t=335 in function.

S = 200,000 (1953 1
S =200,000 (1-¢™""*)= 165,245.2~165,245
Thus 165, 245 magazines are sold when . ‘
P38 '

Q4 l;lot the graph of following for -
from -5 to 5: .

= |
3
~
|
1

i) y=x*-3 09310065
Solution:
Pt 3 3
Step-I: Substitute the of “x”.in
given 101 a ¢ corresponding
: 2RYe) : :
\ e iven below. :
D ;
&% X y =X "'3 .(xs‘ Y) ;
—5: 22 (-=5,22) -
—4 13 (-4,13)
-3 6 (-3,6)
-2 1 =21}
-1 =2 (-1,-2)
0 -3 0,-3)
1 -2 - (L=2)
F e 2.0
n (3.,6)
4 13 3 5
) O -
O.\0 $.22
Vf\l\ %2:/\3 (5,22)

071020 30 40 50 60 %

Agibanl :
gs\tep:h Select a suitable scale for graph like

On x-Axis, 1 division = | unit
On y-Axis, 1 division = 2 units i
Step-III Plot the points on the grid and join

— 312 =




.them to get the required graph as shown
in figure. '

|| Graph ofy = x2-3) ~ |Scale:

ﬁﬁyf\;gﬁ;: .\,|
‘& | JNNNM P
\ - |

N

W

~4vy,‘ Y'\T\ﬂf\\4 (\\

. 0
o~ GOt
Solution - |

y=15 & (=5 to 5)

Step-I: Substitute the values of “x™ in the
given function and find the correspondmg
values of y, as given below.

x y = 1_5—x2' (x, y)
=5 -10 (=5, ~10)
—4 =3 (-4.-1)
-3 6 (-3, 6)
=2 11 (=2, 1D
-1 14 (=1, 14)
0 15 (0, 15) &KO
1 14 =
\JI\

R
s

SR ANGIAL St
\O I Hi @,-1).
o8 ~10 (5,-10)

Step-1I 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,

1 I E ] ‘& : I I T T
_@raph of y=15—x" e :

on x-axis, 1 div.= 1 unit -
on y-axis, 1 div. = 2 units

16 JI

16
%5,

\
1

/ =2
/ -4
f -6

S SR ‘,__},,_,;,, 4 Barriy IEERS
, ; -8 ! |

-10 iy 1 1
Q.S  Plot the graph Of} = - (x+4) (.X 1) .
(x=3) from —5 to 4. 09310066
Solution:
ks (x+4 3@@@
ﬁute the values of “x™ in the

given function and find the corresponding

values of'y, as given below.




Q.6 The supply and demand functions
for a particular market are given by the
equations:

(i)Ps=Q’+5$nde=Q2-O

represents price and % m
quantity, W{M\\q 0

£ (x, y) (ii) @@@ :of each function
al 0 =-20to O = 20.
4 20 e m@ﬁ@ 0 0-20. 3
= olution: ‘
= o7 CHaEn Pi= 0 +5, Py=0° - 109
= TR b LS Step-I: Substitute the values of “Q” in the
: T WW% given function and find the corresponding
=1 A\UiV] 1125 ‘ values of Pyand P, as given below. '
0 .6 (0,6) . Q P, : P;i
1 0 (1,0) 20| 405 | 600
2 23 (2,-3) STIERTT 375
3 0 (3,0) -10 105 200
4 i3 4,12) | =9 38 75
Step-II Select a suitable scale for graph like 0 5 0
On x-Axis, 1 division = | units 3
On y-axis, 1 division = 3 units 3 30 mf(_\%S
Step-III Plot the points on the grid and join @5@ OV g
: them to get the required graph as shown ’\&” 2 \o
in figure. O 3@%\551 ~730 =
s Lo oL mewa 20 [ 405 | 200
Tamy e
@aph of y=*21'(x+4)(x—l)(xr—\3 -anjs) Ndiv.= | mfj::} :
PNIVININ ] ot A S Step-II Select a suitable scale for graph like
W}U N - On x-Axis, 1 division = 5 units :
'Py On y-Axis, 1 division = 100 units |
15 Step-III Plot the points on the grid and join
15 them to get the required graph as shown
/ 1n figure. ‘
/ < / = Graph of P, = QS and P, = Q" ~10Q
3 . ] £ Scale:
: : et TN e s me s ) "‘Elx-a)gis,ldjv. =S units
CEe /‘4 R A% o | Pe=Q -0 600 | oy | div. 2100 units |
/ : = e 500 |- 24
/ = 24 S 400

o/

DN

tzs -20-15-10 -5 0

(]

510 15 20 25




Q7 A television manufacturer
company make 40 inches LEDs. The cost

of manufacturing x LEDs is C(x) = 60,000

+250x and the revenue from sellin
LEDs is R(x) = 1200x. Find
even point and find the
when 100 LEDs ar
break-even pc raphi
Solution:

Finding Break-even point:
The break-even point means no profit or
loss. It happens when total cost and revenue
are equal. ‘
R(x)=C(x)

1200x=60,000 + 250x

1200x-250x=60,000

950x=60,000

=—60—0-(-)—Q=63.16'- 63
950 »

Since break-even is at ﬁpproximately 64
LEDs. Surely it will be profit on selling 100
LEDs.

Profit = R(x)-C(x)

09310069

Lo

Profit=950x—60

Put the x= 100 rofit function.
Profit=950(100)-60,000
Profit=95000—-60,000
Profit=35,000.

Plotting the graph:

\ Qﬁ®l

Profit=(1200x)—(60,000 + 25 m
Profit=1200x—60,000 — 25%

€(x) = 60,000 + 250x , R(x) = 1200

RN

i\

EaR G ANCOILD
ANAREE:L @
20 65,000 24,000
40 70,000 - 48,000
60 75,000 72,000
80 - 80,000 96,000
100 | 85,000

120 | 90,000 5 _[

Step-II Select a suitable scale for graph like
On x-axis, 1 division = 20 units
On y-axis, 1 division = 20,000 units
Step-III Plot the points on the grid and join
- them to get the required graph as shown
in figure.

Graph of R(x)=12 1 \N—zo
o] ?\e T 20000 i
B@}B\Q}M‘B\l U T ]
R ? ’ zsox
- 80000 /2 - o7, i e
60000 '\ il
40000 | (63,75790)
20000 Break-even point -
! i i X
0] 20 40 60 80 100120 =

Kmigﬁﬁﬂgygﬁ@

{315}




