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Functions Men 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=fix)

Here, f denotes the function, x is the
independent variable (input) and y is-theC
dependent variable (output i %
the value of x. t@
Graph of Mﬁiﬂs

A linear function is a mathematical
expression that represents a straight-line
relationship between two variables. lis
" general form is f{x) = mx + ¢, where “m” is
the siuﬁe 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
function, we can find its x and y interc

ol

at those values:

. O |2 |

......................... e
Example 2: Plot the graphs.o \@@;h, ke
Solution: Wﬂ shows several values of x and the given functions are evaluated

Put x = 0, we get y =—1. So (0, —1) is the y-
intercept.

Put y = 0, we get'x=%. So (%,n} is the v
intercept. ',‘
The graph is a straight line that rises to the

right because slope is positive.
}I

Graph of Quadratic Functions
A quadratic function is a type of polynomial
function that involves x° Its general
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on the same diagram.

(g




Ml {CONP®
NVIES IED),
— i
= X /
=3 4‘%_‘ {*!%
-2 INEPODNE:
= -2 0 2 3 ]
0 1‘l ] BLASY) _4}]
: .
2 / \
: 3,9 V3.9
. 1Y
[ T Y ]

(i) Graph of y = represents parabola, (ii) Graph of y = —? represents parabola,
passing through origin and opens passing through origin  and opens
upward, downward.

Example 3: Sketch the graph of y = 2x* — 7x — 9 for —3 <x-=: @@Ei 09310003

Solution: The values of x mdyamg!venméem gure below: :
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Graph of Cubic Functions

S
A cubic function is a type of polynomial function m@%@ is:

= ax +br*+extd Where 4, b, e,

0}
Remember! U é : :: e ece -
*  The graph of a cubic fuhe! Ve at most two turning points.

. i-.‘-- ‘ and depending on the coefficients, the shape may vary,
. _ 1 -.‘P-L.u. ore complicated and show more varied behaviour than linear and




Example 4: Plot the graph of the fulluwinécu i W@ﬁ@@@ \

; 0931000
Solution: o m . !
The following table showsi%@@ s-of x and the given function is evaluated at those
values: W o
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The curve passes through the origin.
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Example 5: Plot the graph of y=2x" —3x% ex— @D " 09310008
Seolution: %3 3
| : Q .
The following table mﬂ%@ x and the given function is evaluated at those
values: WNNN] o .
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value is —5.




Graph of Reciprocal Functions

A reciprocal function is a function o

S g

Solution: wfvllﬁwmg table shows several values of x and the given function i

o

the follawmg reciprocal function: y=

ao@@@

e

is any real number and x # 0.

x-0.5

those values:

® = ¥
-1 —0.67 3‘ ;
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Graph of Exponential Functions v =ka"

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

y=ka
Where a, k are constants, x is variable and
az1.
Example 7: Plot the graph of the
exponential function y = 2* for-6 < x < 6,
Solution: The function y = 2" has base 2 and
variable exponent x. Values of (x, v) are

ziven in the table below: ’@
: \
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Example 8:

Plot the graph of the exponential function,O d‘f\\’

Solution: HW(K&

aﬂ: know ¢ = 2.7182818,

= 2.72

to two decimal places e
Table of x and y values is given below:

= = F 4y J ‘
e 1 L
3 uﬂs 10 _I
2 0.14 f
-1 0.37 120 /
0 1
] 272 , /f/ |
2 7.40 10 /
= zn;qg I > — ' __?_,..-- -
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Graphs of y = ax” (where Ru

-ve integer

! or ratio
and a is any W )
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:

(i) When n is positive integer (n = 3)
Example 9: Plot the graph of y = x° for
3<x<3. i

Solution: The table shows several values of
x and the given function is evaluated g
those values:

The curve passes through the origin.
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(ii) When n is negative integer (n =-1)
09310010
Example 10: Plot the graph of y = x~

anors

s

gwen function

The following table shows A Fa
-2 -0.5
-1 -1
.5 -2
0.1 -10
0.1 10
0.5 2
1 1
2 0.5
3 0.3

one in the first quadrant t-
third quadrant. Bo
never touch

(iii) When =n is rational number

[(o30
:h @\nﬂk)ell Plot the graph of y=
!

1
2)‘-5
09310012
Solution: y=2x°
The following table shows several values of
x and the given function is evaluated at

(n = %] 09310011 those values.
0 0 5
0.01 0.64 4 =
0.5 1.74  yg
2
1 2 2! ﬁﬁiii
1 ?ﬁ\o@(@
16 3.48 o) il § x
] L 16 20 24 28 32 36 .
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Q.1  Sketch the graph of the followi

linear functions: +8
(i) y=3x-5 %“ Step-I: Substitute the values of x in the
Solution: given equation and find the corresponding
y=3x-35 values of y, as given below
Step-1: Subsututc the values of x in the :
given equation and find the corresponding > 17 %)
values of'y, as given below o e 1,10)
0|8 (0, 8)

i s (x,y) _ T 16 1. 6)

-1 | -8 (-1,-8) 3 14 . 4)

015 [0-9 7 [0 @0)

1 | -2 (1,-2) .

2 11 2n Step-II: Select a suitable scale for graph

like

Sﬁep-ll Select a suitable scale for graph
like on x — axis, 1 division = | unit -
on y— axis, | division = 2 units

Step-III Plot the points on the-grid ang e
thmnt’ngetthemuircdgraﬁh - e, :
g NN 2 ( Graph nf y= —E.T-LT) ] ] ! | I
[ Graph nfy=3_r-ﬂ =[5, sialn.-F P ] e Hmf"f"dﬁ.‘:,mi; B
s:ux-uis.lqiv:!unit ¥ onyaxis. | div, = 2 units
on yaxis. | div. =2 unijrs rRsn
; %
| ]
e = -1 o S e i & 2
2 % * == P B
o oy
ra‘wY:f'
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Step-I: Substitute the values of x in the
given equation and find the corresponding O
values of y, as given below.

[y fm\rf\}'ﬁmﬁ
—2 2,-, I'R‘\HH‘ZX‘}\E)

-1 ¢ U MEL-1.5)

e = (0,-1)

1 | =05 [(1,-0%)

2 0 (2,0)

3 0.5 (3.0.5)

Step-11: Select a suitable scale for graph
like

On 'x—axis, | 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 required graph as shown in
figure.

[Gmph of y=ﬁ.5:c-lJ

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

Jh}f

~2.5| ;

v

Q.2 Sketch the graph of the following
quadratic and cubic functions:
i) p=x"+27 - 5x-6; -35<x<25
19310016
Solution:
= +2r2—5x—6; —35<x<25
step-I: Substitute the values of x from 3.5
© 2.5 in the given equation and find the
-orresponding values of y, as given bel

]

P AT (I
2 | 0bNNN2GY ™
I W‘!F"‘ (1,-8)

x |y (x, ¥)
—4 |10 (-4,10)
=3/ 14 (=3.4)
-2 |0 (-2.0)
=1 {2 (=1,-2)
0 |2 (0, =2}~
| LA FEOIUY
N4 (2)0124)
@Yﬁ\%giﬁ 10 (3, 10)

— A

0|16 f@%ﬁj
@ AN [T (<1,0)
4§ iyl 4 (22.4)
3 o (=3, 0)

35| 68 | (-3.5-68)

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

On y- axis, 1 division = 2 units

Step-II1I Plot the points on the grid and join
them to get the required graph as shown in

figure.

Scale:
on x-nxis, L div = 0.5unit

(Graph of given function) on y-axis, | div. =2 units
! Y S _:h_

(i y=x"+x-2
Solution:

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

09310017

-II; Select a suitable scale for graph
like
on —x — axis, | division = | unit
on —y- axis, | division = 2 units




Step-III Plot the points on the grid and join PR

them to gctlherﬁqmredgraphasahownB '\ s W) 'y =x+3x'42x
=
e A1l __\" o) Wi, T
( Graph of given | | Scak¢ i oied
fonctian ,‘,idl n = 0.5 units
T
0.5 /
X
-2 -2/-1§ -l G 3
; <0
L8
e
m)ﬁ - YS@ o
Solution: %@ Substitute the values of x in the

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

y=5"-2x—3
X ¥ (x,¥)
*¥ ¥ (x,y) -2 | 21 2,21)
-2.5(-138 (-2.5,-1.9) =1 4 (-1,4)
-2 |0 (=2,0) 0| -3 (0,-3)
-1.5] 04 | (-1.504) 05| 28 | (05,238)
-1 [0 - |10 1 0 1,9
-0.5[-04 |(-05-04) 2 13 (2,13)
005 ? - Eg’g}l g Step-II Select a suitable scale for graph lik
D |1 5,1.8) On x - axis, 1 division = 1 unit

Step-II Select a suitable scale for graph like
On x - axis, 1 division= ﬂSl.mIt




Q.3  Sketch the graph of the following
functions:
() y=4* 09310020

Solution: y=4"
Step-1: Substitute the values of x in the

given equation and find the
alues of
ity ity
x NREYT &y
-2 | 0.06 (-2,0.06)
-1 0.25 (-1.0.25)
0 5 (0,1)
0.5 2 (0.5,2)
1 4 (1,4)
L5 8 (1.5, 8)
2 16 (2.16)
2.5 32 (2.5, 32)

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

On y- axis, 1 division = 4 units
Step-III Plot the points on the grid and

themtugetthcreqmredgr?
figure

e

AT

TN e
oty &\ Do)
on x-axis, | div, = 0.5 unit |
b | on y-axis, | div. =4 units
32
24 /'
2 /
o
4 A
s Jo ds 15 ¢ 2s
y' !
h, J
(iy=5" 019316021
N
o)
mbsumw the values of x in the

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

¥ iy=5" (x,¥)
-2.5 56 (-2.5,56)
2 25 (-2, 25)
=1 5 (-1,95)
0 -1 (0, 1)
1 0.2 (1,0.2)
2 0.04 (2, 0.04)
3 0.008 (3, 0.008)
Step-I1 Se!ect a suitable sca ﬁf&!‘ graph like
: i 1
20 m : 10 units
% e points on the grid and join

them to get the required graph as shown in
figure.

297




Scale:
on x-axis, | div. = | unit
on y-axis, 1 div. = 10 unifs)

Graph of y=5"

xl‘
-—
e e G O I R T 6

(iii) y = = X#3
x-3

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

given equation and find lhe Q(
valuamofy, as gwen bel : i

I

e

.T-TB

X ¥ (Itf} .
-3 016 (=3.-0.16)
2 ~02 (2.-02)
—1]| 025 (=1,-0.25)
0] 03 (0,-0.3)
1 |05 (1,0.5)
Sl =t ) 2,-1)

3 | (3, ),

4 |1 @ 1)

5 105 | (5.0.5)

6 |03 (6.,0.3)

Step-1II Select a suitable scale for graph hkc

On x — Axis, 1 division = | m&
On y —axis, 1 division =0, 1 l@:j%m

hﬁm{%: \) di'=,:_3
H a) Aigieda L i
AV |
: \
ﬁ-‘ - 8 B J i = ] r;.l
A
AN
-iV.
2 .
(iv)y=—+3 y(x#0) IHBIHH-.
X
Solution: y-£+3 (-t#
Step-I: X in the
oiven € B dﬂ:ccorreeponﬂmg
A A g‘ﬁfﬂn bﬂlﬂw
X ¥ (.I, }'} '
-10 2.8 )
—8 2.75
—6 2.66
—4 2.5 ' 2,
L9 2 (=2, 2)
—1‘ 1 f_ls lJ
0 % (0, 00)
1 5 (1.5)
2 4 (2,4)
4 & (’47 3'5)
6 3.3 (6,3.3)
8 3.25 (8, 3.25)
10 3.2 (10,3.2)

SN

Jl

tep-11 Plo epmntsnnthegndmdjnm?
them to get the required graph as shown i in
figure.
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(v) y=x? 09310024

1
Solution: y = x?
Step-l: Substitute the values of x in the
given equation and find the corresponding
values of y. as given below.

=5 0
Square is not %@ﬁwﬁwe values,
x o i=:}: (x,¥) ]
0 [y=v0-0 (©.0)
W= a0
4 |y=44=2 (4,2)
9 ly=49=3 (9.3)
16 | y=Ji6=4 (16, 4)
25 |y= 25 =5 (25, 5)
36 | Jhe=¢6 (36, 6)

Step-1I Select a suitable scale for graph like
Axis, 1 division = 4 units
On y —axis, 1 division = | unit

Step-ITI Plot the points on th
them to get the requi

Onx—

figure.

S ——"

1
(vi) y=3x"
Solution:

substitute the values of x'in the
given equation and find the corresponding
values of y, as given below.

x |y
4 | 48
=3 | 43
=
=53 [
0] O

I 3
20 |28
3 [ 43
4 | 48

Step-I1 Sele:{:t a su:tahle

’@mg-ﬂph like

p-mnts on thf: grid and join

them to get the required graph as shown in
figure.




e I \ﬁj‘:&
fy=2x"

—(Gr&ph nfy=3.1’3l" \ ; 1 e ;Q‘ o) r=— J
mnm : LAt~ 4 Qk\\ \\ \Z_l' g Snll.ln: :
T e r_ﬁ“”“\ r’ ‘m = 1] on x-axis, ; dd@vr '11 I;nit‘t
Y& Y H}L- .51 100 y-axis, 1 div.=0.5 uni
RN ;
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e
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Ha
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=4 Exponential Gr Decay of a
qu;' Practical Phenomenon through its

(vii) y=2x7 |
&}Iuﬁun: %
2 2 %

ABECR AL

e the sprcad of infectious diseases, the graph
Step-I: S“Wﬁ! of x in fh; starts slowly but accelerates rapidly as time
given equa e corresponding .
values of y, as given beluw progresses. The curve increases steeply.

showcasing how growth becomes more

¥ 3"1 (x, y) pronounced with time due to constant
s 4, 0.13) proportional changes.

-3 |0.22 (4,0.22)

il (-1,2) : Conversely, in exponential decay, observed
0 | (0, ) in cooling of objects or depreciation of
FSH 2 (1,2) assets, the graph starts high and decreases
2 |05 (2, 0.5) sharply before levelling off, indicating a
3 1022 0.22

gradual reducnon over tlme These graphv
Step-1I Select a suitable scale for graph like interpretifig {
On x-Axis, 1 division = 1 unit

On y-Axis, 1 division = 0.5 units ® WY

f;:;—gl::?il::er;}mtsiun id ar . % (a mple 12: The population of a village

figure. it \_\ was 733 in 2010. If the population grows
0

%NW according to the equation p = 753¢™%%




where p is the number of persons in the

-

population at time 1,
(a) Graph the population equsfi

(in 2010) to 7= 30 (in 2 %\‘

(b) From the Wmmthc population
(i) in 2020 and (i) in 2030.

Solution: (a) The general shape of the

o D Nations, an
R

he required interval, 1 =

Calculate a table of values for different time
periods and sketched in below figure:

exponential is known; however, since the

it o W 0
0 753
- 874.9
10 1016.4
v 1180.9
20 1372.1
25 1594.1
.

A ’\Jguuu
(b) mew

(1) In 2020 (7 = 10) the population is 1016
DErsons. :

(1) In 2030 (¢ = 20) the population is 1372
DErsons.

Gradients of Curves by Drawing

Tangents
The gradient or slope of a graph at any point

G l.mt=0hmge%ny=ﬂ_y=h—y|
Changeinx Ax x,-x,

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

= equal to the gradient of the tangent to the and sketched in below figure:

=~ . == Sanl

-urve at that point. Remember that a tangent s «:;‘Q”%??‘ \0({;@ W 6 [ 3
= a line that just touches a curve only atone | M+ ;;CE !;30 ﬂ; =i v
noint (and doesn’t cross it). T:‘B( ;ﬁ%u\ 8L -~

The gradient between two po

U fi

ES




(3. 10\

ot =

¥
,‘_
|

) =5 ‘=3

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

: 70-10
So, gradient e
Since the gradient is negative, this indicates
that the ]'Iﬂigi'lt of the grz ECICASE Y a5 t
value of x increases.

HERAS v in RE’I—L“'E
tipeenarios, graphing concepts

Mty optimal income levels, tax
brackets, and liability. In income and salary
problems, graphing facilitates analysis of

compensation packages and income growth.

-----------------------------------------

) o - S(x)
0 25000
2 28000
4 31000
6 34000 0 &Y
¥ O
8 379&{%& L@K\J&m
(0
Y N

x
—
10

By sketching salary against expe ience,
compensation

patterns or - anomalie on
structures @mt In cost an
ofit-anal @O& ing enables businesses
IS cost-profit  relationships,
defe -even points, and optimize
production levels, _
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, 09310028




Majid’s salary increases linearly with years
of service and rises by Rs. 1500 for every
year.

revenue from
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

Aoy “\Eﬁ@ﬁgﬁ@@omm are

X 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(150) = R(150)— 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.

1800 x—600 x = 9000 Table values of x, C(x) an ﬁ% given
1200x = 90000 below: @D
i A
o ) R Q) vﬂl i
= s ‘ i *
0 | 90000 NJo 350000 @
M 3 #
30 | 108000 [ 54000 ||  so0a00 Q_@
60 | 126,000 | 108,000 Z 250000
9 | 144000 | 162000 | | & 200000 o 0%
120 | 162,000 | 216,000 g 150000 X~
150 | 180,000 | 270,000 100000 :
180 | 198,000 | 324,000 e :
210 | 216,000 | 378.000 : : >
1= _ig | 0 :mmgn 01807210 240
- H K 1i:01] . |
NuAHIFQF Toihass Koduce

U il

S

—Go-



Q.1

find gradient.

Solution

y=2"-

Step-L: Substitute the values of x in the
given equation and find the corresponding

values of y, as given below.
X |y (x, ¥)
-1 [9 |19
| 0 |3 (0,3)
EHE TR
203 (2.3)
3 |9 (3,9)

Step-II Select a suitable scale for graph like
On x-Axis, | division = 1 unit
On y-Axis, 1 division = | unit
Step-III Plot the points on the grid and join

c

2
F 4

I
X x

AT A0 1 2 e
¥ Gradient = 4

Gradient:
Draw a tangent line at point (2.3) . Take
tWo points on the tangent |j
points on the tangent line 4zt
B(3,7)

Plot the graph of y = : L 3=
from —1 to.3. Draw mﬁﬁm { entm= .rj—.r,
0
i\ -

; : N
them to get the required graph as shown L) @ 3 5

figure.

any O 34105 0[/05 T 15 2 )
| @1_ Y97

We know that WNN o

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

09310030
Solution:
y=3x+x+]
Step-I. Substitute the values of r in e
given equation and find the correspo ding
values of y, as given below. <

"

X |y (x.v)

2 [IT_ |2
—Lh @ﬁ
(210, 1

(1,5)
15 (2. 15) :
Step-II Select a suitable scale for graph like
On x-Axis, 1 division = 0.5 unit -
On y-Axis, 1 division =2 unit 5
Step-I1I Plot the points on the grid and join
them to get the required graph as shown in

> —
Graph of y = 3¢"sr+|

Senler
an x-akis, | div, =05 umt
on yeaxiz, | div. =2 unity

TH
14 2
12 ¥
10 e , o
4 mﬁl

=5
vV

r




Gradient:
Draw a tangent line at point (1,5) . Take any
two points on the tangent line. Let t .' E

points on the tangent line
B(2,12)

We know that W o
4 yally,

Gradientm =

1
I

2~]
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 §= 1000¢"

. where § is the number of students at
time 7.

(a) Graph the given equation for t=10
(in 2016) to t =9 (in 2025).

09310031
(b) From the graph, tlllliltl’.‘ the
student’s strength in 2 an
2023,

Solution: (a) meg\\ﬂ K}
S=1000¢" O
Step-1: Substitute the vaiues of “¢" in the

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

U

=

m and join

ph as shown in

Step-I11 Plo t
b

" TGraph of S = 1000¢"

Seale:
on r-sds, 1 div. =1 year:
an v-axis; | div, =200 units

2K

0 4
Anie 2007 2018 019 20202021 2032 2023 204 m_‘t

Solution: (b)
Thé estimated students” strength in 2019

is 50.
The estimated students’ strength in 2023
s 1.

netions

‘1 i £
lot the graph of each function over the
interval Q =0 to Q =300. 09310033

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

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

2016, {t = 0} 1000 values of Pd and P, @8 glVEﬂ below
2017, (t=1) 367.9 = 368

2018, (t=2) 135.3= 135 Q P; =400-5Q |P;=3Q+24
2019, (t=13) 498 = 50 0 300 34

2020, (t=4) 18.3= 18

2021, (t=5) 67517 50 | 150 174
2022, (t=6) 2.48~3 100 | -100 324
2023, (t=7) 0.91=~ =1 ' ;‘@m
2024, (t=8) 0.33=0 = F%W%\F,Gﬂ'

2025, (1=9) [ 0.12=0 (ﬁ% \csw)/ — |62
step-1I Select a suitable scal K\ 0 | -850 774

On x-Axis, 1 dlwsmn 300 | -1100 924

Om y-Axis, l

(305)




Step-II Select a suitable scale for graph like
On x-Axis, 1 division = 50 units

On y-Axis, 1 division = 200 units
Step-IIT Plot the points on; e
them to get the required
figure,

s _ Step-I1 Select a suitable scale for graph lik &
SR v e Scale: On x-Axis, | division = 1 unit
Graph of Ps'= 3Q+24 axis, | div= : :
'( m’%‘,’jl 41){}_.58+ g: ;_::ii‘ } $::= gﬂm On y-Axis, 1 division = 10000 units 5
—] Step-IIT Plot the points on the grid and join
4 them to get the required graph as shown
]fﬂ;j d‘ h 4 ﬁ . 5
e i
H v = - -
— }5 Graph of S(x) = 45000+4500x
4 Scale: j
on x-axis, | div.= 1 unit -
200 b = on y-axis, | div.= 10000 um'tsl l
. ————
) hmg 50 \|5ﬂ ;'.lau 250 300 | vy —h
e b )
\ a—@@/ "'ll
—600) i O, ¢ '
o o | T
-800) o T (0 '
o
fuooo| ""ﬂ\\\b:x
—1200 ;}' Sl U
N ™ '
Q5 Sha S(x) in rupees is
~ based on the following formula: ,
S(x) = 45000 + 4500, b
where x is the number of vears he has ¢ ol il (S | W SN IS S T
been with the company. Sketch and - fyears
interpret the graph of salary function for !3" j'm‘
0<x<5,

09310034
Solution:

S(x) = 45000+4500x and 0 < x < 5
S_tep—l: Substitute the values of “x” in the
given function S(x) and find the

corresponding values of S(x), as given
below.

S(x)
45000
49,500

]

| Q

s

~1am

U'L.l

T

63,000
67,500

)

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 school

bags. The cost functio oducing x
bags is C Wﬂe revenue

i$ R(x) = 50x.
Q elbreak-even point. 09310038
) Determine the profit or loss when 258
bags are sold. 09310038
(c) Plot graphs of both the functions and
identify the break-even point. oos1007

(30




el
Solution(a): 3 ﬂ:sYqug\'\\t?@ B2 800
The break-even point is no profit or loss. EB Q @L 2000
It happens when total cost 30 2500 3300
equal. Nt 4
R(x)=C(x) 60 3000 2400
S0x=1200 + 20x l 3 ™
= Step-I1 Select a suitable scale for graph like
S0r— =
;Dx i On x-Axis, 1 division = 10 units
30x=1200 On y-Axis, 1 division = 200 units
1200 40 Step-III Plot the points on the grid and join
o W them to get the required graph as shown in
The company reaches at breakeven point at i A '
the production of 40 bags. (Graph ﬂfR{x] *Sﬁr, C{x)—znmznx)_
(b) Determine the profit or loss when 250 y P Scale: LIV :
b Ste S o5 e Gl =200 i
Solution:
Since break-even is at 40 bags. Surely it will Lz S f:,r'-‘{\@g
he profit at 250 bags. S k’; {}&}:’g 1 o
Profit = R(x)}-C(x) R&é Ui q,:"/ " -
Profit = 50x ~(1200 + 20x) KX@ = =
Profit = 50x —1200 \&Pw 2
: ™
s 1\ b
Put x = 250 in profit function [ given point
Profit = 30(250) —1200 f
Profit = 7,500 —1,200 s /
Profit = 6,300. =
(c) Plot graphs of both the functions and t
identify the break-even point.
Solution: /
R(x) = 50x and C(x) = 1200 + 20x )(
Step-I: Substitute the values of “x” in the /
ziven function S(x) and find the 2
corresponding  values of S(x), as given ¥ i @\ Q X
selow. | i N /@_5 0 0 |
x R(x)=50x | C(x)=1200+20: O
0 0 o \/7 Q Cii.\q_) neJﬂ%paper agency fixed cost of
: ﬂ“@fﬁ\\u 3\5 Rs.70 per edition and marginal printing
10 \mw OUW = and distribution costs of Rs. 40 per copy.
30 W\E _: 1600 Profit function is p(x) = 10 x — 70, where x

~angzs

)



is the number of newspapers. Plot the

graph and find profit for 500 newspa
Solution: @
Plotting the Graph:

p(x)=10x-70
Step-1: W)ﬁva}uﬁs of “x™ in the
given ction  S(x) and find the

corresponding values of S(x), as given
below,

x [ p(x)
0 [-70
100 | 930
200 | 1930
300 | 2930
400 | 3930
500 [ 4930
| 600 | 5930

=
Step-II Select a suitable scale for graph like)
On x-Axis, 1 division = 100 unj
On y-Axis, | division = |
Step-1I1 Plot the poin

them fo get th
figure.
= ( Graph of S(x) '45tiun+45m@_l[ i
2] [
i [T ] Seale: | 'ﬁ
e L1 1] ony-axis, division = 100 unirs
f - | on y-axis, idnﬁmn— 1000 unts
= ! }":r .! i ]—“—l— —I—_|__
L]} | ‘
SR — .' 4

i s

VAU

e S U E LR On x-
| D
: ~ m\ﬁ& 11 Plot the points on the grid and i joi

(308

o 3
1 is p(.x} 10 x - 70, I
S x = 500 in p(x) :

p(500) = 10 (500) - 70

p(500) = 5000 — 70 :
p(500)=4,930

Thus profit for 500 news
Rs.4,930.

Q.8  Ali manufacturers expensive shirt
for sale to a school. Its cost (in rupees) f i
x shirts is C(x) = 1500+10x+0.24%, 0 < x<

150. Plot the graph and find the cost ¢
200 shirts,

Papets, 4

mmﬂf
Solution:
Plotting the Graph- 1
Step-I: S uf‘ “x in the

X) and find the
g values of C(x), as given

Jeus

Clx) = 1500+10x + 0.2x? and 0<x< | 500

1 Clx)
0 1.500
25 1.875
50 2500
75 3375
100 4.500
125 3875

f 50 7500 ]
Step-I1 Selccta

&@@w‘“ *
units

1vision = 1500 units

them to get the required graph as shown ir
figure.




i

1ii.

vi.

( Graph of C(x) = 1500+1 0x+0.20 )

1 1 I |
Scale:

on o-gxis, =
on y-axis; iy 2
T

L

|,
tl*lltl.‘.fr:“\| c“' L i *
N )4
b6
|
et
|ﬁ
' e
F EL 3075 100 125 130 175 200
X (yg
yf
L

e il

@@@N

_ Qiﬁ(éﬁm e c:{x) = 1500+10x + 0.2°

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

I.

Choose the corr \‘
x =5 represents: 310040 (a) upward (b) downward .
(a) x—ﬂw y-axis (c) left side d) right side
(c) line -axis vii. The graph of v =x" — 9 opens: 09310046
(d) line || to y-axis {a) upward (b) downward
Slope of the line y=5x+ 3 is: 9310041 (c) left side (d) right side
(a)3 (b) -3 viii. y=5"is function. 09310047
(c)5 (d)-5 (a) linear (b) quadratic
The y- intercepts of 1y =—2x —1 is: 09310042 (¢) cubic (d) exponential
(a) =2 (b) 2 1x. Reciprocal function is: 19310048
(¢) -1 @r. . - (a) y="T" (b)y =2
The graph of y=x’, cuts the .1r-.a:»:|1;~'];r .?ltﬁnan (©) =2 @y =57
(a)x=0 (byx =1 X. y=3x"+7is function.
(C}I't"l {dlt=2 \ e 19310049
The graph of 3" represents: 09310044 E:; HB:E:_ ene E:i cul:!::: al
(a) growth (b) decay W
(c) both (a)and(b) (d) a line Q‘J @D@@
The graph of y = " + 5 opens: oozioaxy || j\@
@\
| A 5
R it |eliii[e[iv]a|v]a
de b [vii| a [viii|d |ix|b|x]|b




(b) y =x"+1
1. The graph of which equs (c (d) xy=8
straight line? 7. The graph of which function has at most
(a) y=2x w o two turning points? 09310056
(c) y=x3NJ (d)x=1 (a) linear (b) quadratic
2. The graph of which equation is a (c) cubic (d) biquadratic
parabola? 09310051 8.  The graph of which function has “S”
(a)y=2x - b)y=x' : shape? 09310057
(©) y=x (d)x=1 (a) linear (b) quadratic
3. The graph of a quadratic function is (¢) cubic (d) reciprocal
always: 09310052 9. The'graph of which function has “U”
(a) straight line (b) curves line shape? 069310038
(c) parabola (d) hyperbola - (a) linear (b) quadratic
4. Iny=ax*+bx+c if a>0 then parabola (¢) cubic . (d) reciprocal
opens: 09310053 10. A line that continually approaches a
(a) upward (b) downward given curve but does not meet it at any
(c) right ward  (d) left ward finite distance is caU@m 09310059
5. In y=ax*+bx+c if a<0 then parabola izontab ling |
opens: 05310084 - al lifre-“
(a) upward (b) downward || (Q )\ Fanger
(¢) right ward (d) lefy % (d) asymptotes
6. The graphs of which e uﬂm
through the origi o 09310055
Answer Key
[L[al2Tb 3 c[4]a5]b 6le|7][c]8[c[9]b]10]d]
Q.2 Plot the graph of the following 1 I 0.33 (1,0.33)
functions: TR
t) y=3"for x from -2 to 4 (19310060 2 1 (2,0.11)
Solution: 5 0.11
A
y=3 T 3 | S 0.03 (3,0.03)
Step-I: Substitute the values of “x” in the 2 23 2001
given function and find the corresponding —=0.01 (4,0.01)
values of y, as given below. - gk - Q

x =5 (x,y) ,\ o
-2 - €29 _ L\
S A
0 L I,?WNNJ@JP

£N
i

cale for graph like
ivision = | unit
is, 1 division = | unit
Step-III Plot the points on the grid and join
them to get the required graph as shown
in figure.




B8

Step-I: Substitute the values of “x” in
ziven function and find th
values of y, as given belcN.'
INAL B
x NNV -
X
-8 —0.25
—6 —0.33
-4 0.5
ey -1
-1 -2
0 uridefined
1 2
2 ~1
4 0.5
6 0.33
o\
8 0 25 \\\\

ik

Step-I1 S

elec @i@m graph like
units
1/division = 0.5 unit

I Plot the points on the grid and join
them to get the required graph as shown

in figure,

O.

|
Scale:
on x-axis, | div. =2 unils
on y-axis, | div.=0.5 ||niI“

=1 I
(_Gmph of y =% [.r#ﬂi}

*
b i &
2

P-

|

[1¥]

-3

Q.3 Sales for a new magazine are
expected to grow according to the
equation: S = 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 7= 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 below,

09310063

S =200000 (1--22" weeks)
5@ t | §=200000(1—e ")
0 0




5 44,239

15 - J

5NNV 142,699
30 155374
t=35 165,245
t=40 172,932
[ t=45 178,920
I_—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

\ plntion: a
v

dHoE>

=20000 (1-e7% ... (i)
ction.

§=200,000 (1-¢%5)

S = 200,000 (1-¢""*)=44,239.84 ~ 44,240

Thus 44,240 magazines are sold when t=5.

Put t=35 in function. |

S= 200,000 “._e-'l'.l.ﬂ."ihiﬂ}

§=200,000 (1-e"")= 165,245.2~165,245

Thus 165, 245 magazines are sold when

t=35.

Q4 Plot the graph of following for
from -5 to 5: '|
M y=x-3 -
Selution

y=x'-3

itute the of “x” in the
D € COoIrespo Hll_",

them to get the required graph as sho v n ven below. .
n figure. 6;\
Graph of S \j\ % -»“":.r y=x-3 (x, y) :
F Y ¥ 5 22 {'—5,22) b
zﬁﬂﬂi}ﬂ-\\fj\\f =3 13 (-4,13)
180000 =7 6 (=3.6)
1 60000 =3 ] (_2‘1}
140000
_I _2 {‘_I'r “-2}
1120000
| 0 3 (0, -3)
100000
| | -2 (1.-2
- 80000
i 2 ! (2.1)
60000 5 3
3
3 = . (3.6)
4 Eﬁ;l}
ol = \_, 2. \o (5.22)
0" 10 20 30 40 50 60 PRI

(@)

(b) Calculate the num _
sold, when ‘W@?

U= A
%@}}hﬁ] 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




them to get the required graph as shown
in figure.

-5 B B RN P [1/2 P |& §

IR RO
(i) y=15 - Wﬂu
Solution

y=5y" (-5 to 5)

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

X y= 15 (x,¥)
=5 -10 (-5.-10)
4 = G4 =1}
-3 6 (-3, 6)
= 11 (=2, 11)
i 14 1. 14)
0 15 (0,15) R@
e\ TSy
1 14 (1. \}
2 @ 211)

RS e

A

Q
|\

\ o AW (€
A0
=5 -10 (5,-10)

el

y=s(x+4

@3@@@»
‘given function and find the corresponding

Step-II Select a suitable scale for graph like

On x-Axis, 1 division = 1 unit

On y-Axis, 1 division = 2 units

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

in figure.

T i .
: 2 Scale:
@mph ofy= 15-1"‘1\ on x-axis, 1 div.= 1 unit H

A |on y-nxis, | div. = 2 units

QS Plot the graph of y = 3 (x+4) (x-1)

(x=3) from -5 to 4.
Solution:

09310066

o

te the values of “x" in the

values of y, as given below.




Step-1I Select a suitable scale for graph like

On x-Axis, 1 division = | units

On y-axis; 1 division = 3 units

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

i

e

-~ l ] '

{ Graph of y =5 (x+4)x=1) 'u‘_r;? V= T unit
A

FNININ ! div. = 3 units
N T T

L

¥

o~

.6—5}-44-2'-—1'12 a st
/ =
I Sl
|y
Q.6 The supply and demand functions

for a particular market are given by the
equations:

() P.= 0" +5 and Py= @° .
represents price and

X ¥ (x, y)

-4 0 4,00 %(é
ERRBE (YOS

Sl BN Ny

-1 NI C11)

0 6 (0,6)

1 0 (1,0)

2 = (2,-3)

3 0 3,0)
[ 4 2 @.12)

~\(B)

quantity, < WW \‘

Nawoe

R

of each function

o ‘E;@ﬂ to Q=20
et -

lution: _
Pi=0+5,Py=0"- 100 =
Step-I: Substitute the values of “0” in the
given function and find the corresponding
values of P,and Py as given below.

iy

Lo

Q P, Py |
-20 405 600
~15 230 375 :E
=10 105 200
-5 30 75
(5 0 |

30
QIZRECP "
Kz

20 405

200

Step-II Select a suitable scale for graph like l
On x-Axis, 1 division = 5 units ‘
On y-Axis, 1 division = 100 units ‘
Step-1I1 Plot the points on the grid and join
them to get the required graph as shown I

in figure.

Graph of P, =Q'+5 and P =0Q'-10Q

S |
700 on x-axis, I div, =5 units ]

on yeaxis. | div. =100 units

600 T—F—+—3 .

500

400

_P=Q-10Q




Q.7 A television manufacturer
company make 40 inches LEDs. The cost
of manufacturing x LEDs is C(x) = 60,000
+ 250x and the revepue from selling
LEDs is R(x) = 1200x. Fi
even point and find the profy

when 100 LEDs are o Sl
break-even ;
Solution:

Finding Break-even point:
The break-even point means no profit or
loss. Tt happens when total cost and revenue
are equal.
R{x)=C(x)
12000=60.,000 + 250x
1200x-250x=60,000
950x=60,000
xX= Gopm=ﬁ3.16==63

950 :
Since break-even 15 at approximately 64
LEDs. Surely it will be profit on selling 100
LEDs.

Profit = R(x)-Cl(x)

g

Ve
Profit=(1200x)-(60,000 + 25
Profit=1200x-60,000 — 25 mm S
Profit=950x—60, 0
Put the x= 100 fit function.
Profit=950(100)-60,000
Profit=95000-60,000
Profit=35.000.
Plotting the graph:

€(x) = 60,000 + 250x , R(x) -'—J_Zg.ﬂﬂx

BB
& [\ 00
AL )
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

Step-11 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.
Orat [ - : le: 2 =20 units

. (63, 75790)
- Break-even point

-

- 0} 20 40 60 RO 100120




