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bl Unit 2 ) Functions and Graph, SCHOLAR 2 MATHEMATICS - 11 a5
——
Conceptual Diagram

Y Example 2: Find the domain and range of f(x)= x*

Solution:

f()=x*
Since f(x) is defined for every real number x, therefure
Domain f = set of all real numbers = (=, )
For every real number x, f(x) = x? 1sa non-negative real number. So,
" Range [ = sct of all non-negative real numbers = [0, w0)

\__/
Domain
Notation and Valuc of a Function
If a vanable y depends on a vanable x in such a way that each value of x determines exactly onc value of y, thep

Co-domain
x

x* -4

Example 3: Find the domain and range of f(x)=

we say that “y 1s a function of x”. Solution:
* Swiss mathematician Euler (1707-1783) invented a symbolic way to write the statement “y is a function of x» ] =) e -
¥y = f(x). which is read as 'S)' is cqual tlfofx". ol k e s i | Ao x* -4 oo,
A function can be thought as a computing machine f that takes an input x, operates on it in some way and produces | Domain f = set of all real numbers except =2 and 2= R — (=2, 2)
exactly one output f(x). This output f(x) is called the value of f at x or image of x under f. The output f(x) j; 5 "
denoted by a single letter, say y and we write y = f(x). | Let )‘=x;_4 5)’(* ‘4)=-‘ Sxy-4y=x
U e yx* -1.x-4y=0 (Quadratic equation in X)
. S Functian ™ . Herea=y,b= —1,c= -4y
Input x T ] Output f (x) For real values of x, Disc 2 0
! ! b*—4ac=0
Computing Machine (=1 =40)(-4y) 20
Independent variable: If y = f(x), then the variable x is called the independent variable of f. 1+16y* 2 0 which is truc for all y € R, so
Dependent variable: If y = f(x), then the variable y is called the dependent variable of f. Range f = st of all real numbers = (—, @)
Nole: 1 Remember! \ _
For now onward we shall only consider the function in which the vanables are real numbers and we say that f 15 a real m::’:a' F:: 3::: d°;1:§:rﬁak;]m: :’é‘;‘;‘;:;‘:::‘:;::‘:dﬂ;’“d interval. In an open interval (a. b), the endpoints arc not

valued function of real numbers.

i Example 4: Find the domain and range of f(x)= Jx¥*-9.

Example 1: Given f(x) = x* — 2x? + 4x — 1, find:

Solution:
: s - ¥ < 1 For real values of f(x) = Vx? =9,
OO @ G @ sat @ f(E)xeo s ot A
Solution: Ei'l.h:f. x 2 3or -x23
: 3or xs-3
Given: f(x)=x"—2x* +4x—1 . X=
M f(0)=" ) f)=2 e
Replace x by 0 in f(x) chlucc:l;ylinf(zx) f(i3)=J(?.'3.)*—-:—9=m=0 ‘ -+ + >
f(0)=(0)* - 2(0)* +4(0) -1 M=y -2(1)°+4(1)-1 and f(x) is positive for all other valucs of x in domain of f, so i
=0-0+0—-1 fl_ZH_I _ Range f = [0, )
-y =2 Vertical Line Test
(i) f(=2)=? V) fA+x)= 2 The vertical line test is a method used to determine whether a graph represents a function. A graph represents a
chlaccx.by ~2in f(x) Replace x by (1 +x) in f(x) function if and only if no vertical line intersects the graph more than once. Il any vertical linc passes through the
graph more than once, it is not a function.
f(=2)=(-2)*-2(-2)* +4(-2)-1 fa+ ;) - gl :x)Js_ 22(1 ':x)z ::zu :x)‘; ! 2 Explanation is given in the figure.
==—f~8—~8—1 =14+3x+3x"+x"—2—4x— +4+4x- ’ v
=-25 =x’+x?+3x+2 !
o) f(%):? ki E
llo B CA I
Replace x by in f(x) . | ! l l
f(_I_J=(lJ3 —Z[lJz *4{1J_ r 1 __2_+i_l ~” (a) a function (b) a function {¢) not a function (d) not a function
x) \x x x r e x !
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50 Unit 2 2 Functions and x
-a-b @ B = set ol all real numbers © [w-
a=bH=0 () R - Set of all real numbers .l-"'i
Cquation ¢ 1) + Eguation ()
Ww-b=6 () Iy the function [ one to-one? Justily your anyg, |
arh-0 Saolution
0= 6 . flr) ~ -5
Pt a = 2 im egquatson (2), we have A fungtion fTe) o aneao-one IT fly, )= flr, )o g -
ash=0 2> h~-2 Suppose i) = Mx:)
Hemcea=2 b~ -2 3x, -5 = dx, -5
——
o A stone falls from a height of 60 m on the ground, .
- L] L}

Ihe hoight hafer x seconids isapproximately ghven
by hiv) = 40 - 10x°

(1) What is the height of stone when:
(a) x = lsec? (bh) x =1 5sec?
ey x=1 Tsec’

Solation:

my Ml)y =?

Putx = 10 &(x)

A1 =40 - 10[1)°
=40-10
1) =30m
™ Ml5) =
Putx = 1.5 1n Mx)
®(1.5) =40-10(1.5)
=40 -10(2.25)
=40-225
R(15) =175m
© MLT) =7

Putx= 1.7 in h(x)

A1T) =40-10(17)
=40-10(2.89)
=40-289

M17) =111m

(1) When does the stone strike the ground?
Solution: .
When the stone strikes the ground height 1s zero 1e.,
h(x)=0
40 -10x% =D
~0x* = —40
10x? = 40
I‘-.'l T —
10
X =4
x = 2 sec (ime 15 always +ve)
Thus the stone strikes the ground after 2 seconds,

7.  Consider the function f(x) = 3x -5,

(1) Determine the domain and range of f(x).
Solution:

fix) =3x-5
As f{x) 15 <'efined for all x « R, so

Thus, fTx) 1s ene-lo-one funclion.

(i) Is the function [ onto if the co-domain s 5}
numbers® Explain. ‘
Solution:
Given that ihe co-domain 1s the set of all real numbery
Ry = Set of real numbers  (From T
As R = Co-domain of °f
So, the function [[x) 1s onto

% Letf: R = R be defined by nz)-%ti, :

(1) Find the domain and range of f(x).
Solution:

2y -
flx) = -'—x—:.wh:r:! R—R
X

Sine f{x) 1s not defined for x = -1, so0
D;=R-{-1)

For range of f[x):

2x-3

x+1

Ylxel)=2x-3
xp+y=2x-3
y+3=2-xy

xz-1

Let y-

= —“H3
2-y
For real valuc of x, y = 2
= Ry=R-(2)

(i) Determine whether f(x) is onto.
Solation:
Since f: R = R, therefore
Di=R
Co~domainol °f = R
As Co-domain of *f* = R, so the function f{x) is mot

(iii) Prove that [(x) is one-to-one.
Solution:

ﬂ,}.z'_‘.:i

x+1

SCHOLAR "B MATHIMATICS 11 51
[ M e a " [ N " |
A fangton fln) I fim )= fn,)) . . f! ¢ .
QP fix) = [(x) |
.El_ I < ) I " 1.“_1 ¥ Dandy a0
v, el el ’
! : R ‘1" | ¥
(2x I, 1) = (2, =1)(2x, -3) SRR A R S
Tagngedny Ny -3 = Zxmy -3xy o 3x, -3 since R = go-domain (f). therefore the famction s
r, + 3, = dx; « 3 oo
S, S, Il the Tuma taon f1o) o hesmctive
5 100 Laet gt R o R be gnes In gix e T

Thass, the function Tx) is one-to-one

9 Consider the lanction [ © R - R defined by
fix)=e " Show that f(x) isa bijective.

Solation:

fle)=e+  and [ R-FR
A furction fx) is one-to-one il f(x, )= flr. )= 5, =¥,
Suppose fiz,) ™ fix;)
- " o - g "
Dy taking "fn" on both sides
tn(e™™) = tn(e™)
-x, tne = =x; Ine
L TR ) e
= n=n
Thus, the function [l x) s one-lo-one.
Range of f[x):
Let y=er
ye—=
rl
= ¢ - l
] X
Taking ‘In’ on both sides
%ithe = tns tn(a)' - btna

Determine if g x m injective and ar surjectine

Solution:
gl{x)-n'

A functon g(x ) s et ong-umone, o gl ) = glaz) > v =&
Liven luncon gix ) is not a one-tr-one funchion ecauss

q(0) - r:[vr.i] I*u:ﬁlf.l . that o

v and g H R

0' - 3(0) ~ (Y3) -5
0« 3V1-343
0 =0,but D=t
For Onto:

To check for surjectivin, we need 1o see thal lor oven
¥« R, there exists x « R vuch that

nix) =~y
Since g(x) = x* = 3Iv 15 a pelynomual. theretfore gls) o
contipuous everywhere

As x-=aw gix)-e=
Alsor ¥ s —x gfx)—s -
rogirder

- Rangs 0 =R

s o)

Siwe R, = co-domam (g), theretore the flacteon o x
Thus. the tunction g x) s not injoctive, but is suncctive

Finding the Intersecting Point(s) Graphically

X2-y) =y+3 -

The point of intersection is a point where two or more graphs meet on the coordinate plane. This point rep=csenis

the solutien to the equation of the given functions

Intersection of a Linear Function and Coordinate Axes
As we know that linear function s a function in which the highest power of the vanable s one. Whils the covrdimate
axes relers to x-axis and y-axis i the Cantesian coordinate <y siemn

Example 7: Find the points of intersection of a linear function y = 2x + 6 and coordinale axes graphically

Solution:
Table of values of y = 2x + 615 given below
x y=2x+6
-1 4
0 6
1 8

Hence, from the above graph, the points (=3, 0) and (0, 6) arc the points of

mtersections of y = 2x + 6 and coordinate axes.
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Intersection of Two Linear Functions

The point of intersection of two linear functions is the point where their graphs cross each other. This meang the

two functions have the same x and y values at that point

Example 8: Find the point of intersection of y = 3x + 2 and
y==x+6 graphically.

Solution:

Table of different values of x and y is given below:

X y=3x+2 y==-x+6

-1 =1 7

0 2 6 \
1 5 5

By plotting the above points, we see that (1,5) is the point of
intersection of both the straight lines as shown in figure.

Intersection of a Linear Function and a Quadratic Function

L i _“_41:
|

A line and a parabola can cither fatersect at two points, one point or not intersect at all. 1f there are two solutiony|
the system has two points of intersection. A single solution indicates that there is only one intersection puiu.i’ Hence (0,3) and (5, =2) arc the solutions (points of intersection) of the given funclions.
suggesting that the line may be tangent to the parabola. If no solution exists, it means the line and the paraboly &y

not Intersect.

r "

.
0

-y

-y

0 /

Two Solutlons One Solution

No Solutlon

-

Example 9: Solve the linear function y = —x + 3 and quadratic function y = x* = 6x + 3 graphically.

Solutlon:
Given Functions: y=-=x+3 and y=x*—6x+3
Consider: y==-x+3

Puty = 0, we have Put x =0, we have
= 0=-x+3 = y==0+3
x=3 y=3
(3.0) (0.3)

= (3.0) and (0, 3) arc the x-intercept and y-intercept respectively of y = —x + 3.

Now, consider: - y=x*=6x+3
Putx =0in(l),soy =3
= (0.3) is the y-intercept.
Pu ¥ = 0in (1), we have
0=x¥—6x+3

()

ks

SCHOLAR T2 MATHEMATICS - 11

. -(=6)£4(=6) ~4(1)(3)

2(1)
623612 6224
2 2

x:eszﬁ
2

x=316

x=3- Jr-)a 3+ 'JE

x=06,54
So, (0.6,0) and (5.4, 0) arc the x-intercepts.
Now, we find vertex (h, k) of the parabola

b -6
fm e e
. 2 2(1)

k=(3)'-6(3)+3=-6

So, the vertex is (3, =6)

Graph of the Square Root Function

Example 10: Graph the square root function y = 2Vx +1

Solution:

Clearly the domain of y = 2Jx +1isx20, as the square root of a negative number is not a real number. The range

ol'y:ZJ;flisyal.
Table of values and the graph of the function are given below:

r-:&vl

X

2345678 9 10

X y=2J;+1 8 i
0 1 7

1 3 6
2 38 5
3 4.5 4| -
4 S 3
5 5.5 2
6 5.9 1
7 6.3 |
8 6.7

9 7

10 7.3

Graph of the Cube Root Function

Example 11: Graph the cube root function y=¥x~1

Solution:
Table values and the graph of the function are given belo .
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|
-8
-1.7
-16
=14

-
b

Wi | [ | =
-

Real Life Applications

—

Growth and Decay in Finance (Predicting Long-Term Stock Prices) _

When something increascs in quantity or size over ime, 10 called growth For example, money in a’bank accouny
carmimg iterest ot grows larger), a |\\|1u|.|ln'n of rabluts s Mreasing over months

When something decreases i quantiny or stze over time, 1t is called decay. For example, a radivaciive substance iy
losing 1ts strength over years, a cup of hot cottee 1s cooling down over tine

]

Example 128 The value of a stock follows the exponential growth model P(t) - Pe™ , where Py is the initial stock
price, ros the growth rate per year and s the me 1o vears. Suppose a stock s currently valued at Rs. 5,000, and

1 expected 1o grow ata rate of 5% per year
(1 Find the value of the stock alter 10 svears

(1) Atter how many years will the stock double i value?

Solution:
(1) The tormula for the exponential growth s
) 3 ot
P(t) P

Given Py = 5,000, r
t o= 10ycars

=005 (3% growth raie), and

P(10) ~5.000e""" - 5,0006""
Using ¢ = 1.6487 ,

P(10) 5000x1 6487

' - B244

So, the value of the stock after 10 years is approximately
Rs H244

(1) We want to lind ¢ when the stock doubles, ie,
whenP(t) = 2F,
Using the equation. P(t) = Pe”

2P, = Pe”

Duviding both sides by Py, we have
2=¢"

Taking the natural logarnithm on both sides:
n2=Ine”™ = W2=rttne * tna" =blna
m2-rt “dne =1

€
o =202 2691 4586014
r 005

So. the stock will double in value in approxumately 14 years.

Example 13: The concentration of a pollutant i a lake, in parts pee million (ppm), decays over ime according to

100

Jtrl

the tunenon C(r)

o)

. where £ s the ime in days since the pollutant was introduced

What is the concentration of the pollutant after 4 days?
(1) After how many days will the concentration drop below 10 ppm?

Solution:

() The lunction s

pollutant  concentration
. 100
c(r) ﬂ , where € s the time i day s

Concentration after 4 days

100

C(4) = ;
”7_4o1 N

100
_IQ +“ ?prm

SCHOLAR 72 MATHEMATICS - 11

22

Ihie concentration after 4 days 15 about 44.72 ppm
() When will the concentration drop below 10 ppm?
SetC(t) = 10and t =7
100

- 10
; ]tvl

= t+1:10

10

Taking square on both sides
t+1=100=1=99
Aller 99 days, the concentration will drop below 10 ppm

N Deercise22 ooy

1. Find the point of intersection of the coordinate

aves and  the following lincar functions
graphically:
() y=-5x+10
Solution:
Table values and the graph of y = 5x « 10 is piven below
X y=-5x+10
-1 15
0 10
1 5
My
15
11
13 . -
12
11
(0.10) %10
[3;
- - 7\ -
b —_—
5
2 & 5 ==
il 3 o B I -
2
x T Yeo x|
6 5 4 3.2 10 1 W &
™ 1
= . Y y=-5x+10
v’

Hence, from the above graph, the points (2, 0) and (0, 10)
are the paints of intersections of ¥ = =5x + 10 and
coordinate axes.

() y=2x-1
Solution:
Table \aluc_\_.l_nd the praph of ¥ = 2x — 115 given below
x y=2x-1
<5 =3 |
0 -1
1 1 |
Ay
+ pa2x 1
- ' -
s
= & 4
'\l : ] L
2 i -3 1 1'140.[4].‘ ] *

'

Hence, from the above graph, the points [%.0) and (0, -1) are
the points of intersections of y = 2x = 1 and coordinate axes.
1
ili ==X=
(i) » Zx 3
Solution:

Table values and the graph of y =%x-3 is given below:

2
x =2x-1
2 —4
0 -3
2 -2
1 Ay i
21- - q -
- — l - - ' *
T 8 -2 A t‘l
- l 14
-_ 3
i | o =
wY
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Hence, from the above gruph, the points (6, 0) and (0, -3) are

the points of intersections of y=%x—3 and coordinale axes.

3
v =3x+-
(iv) y +2
Solution:

Table values and the graph of y=3x -r-g 15 given below:

3
=3x4+—
x ¥y *2

-1

” 3 |
-I___y-'.!z-t‘-:‘/ 1

*

3 Vg— — :

: 2 *. e
Y

—°_T_;‘ —k- v T ——
N b
-1 0 1 T 3 4 ¥ g
x
pa— ’\T—-—-
dei——g— il L

From the above graph. we can sce that (0, 5) is the po“
of intersection of both the functions

() f(x)=3x-2,g(x)=10—-x
Solution:
Given functions are

flx)=3x-2 a(x)=10-x
x flx)=3x-2 g(x) =10-x
- -5 11
0 -2 10
1 1 9

. - | —
:’ ! ]_r" py || | y
 S— - A = B
Hence, from the above graph, the points (-% o) and - _;_ 4+
] | ] ' :
{0%} are the points of intersections of y=3:--:- and ——*—l——f—% -2
! ! \
coordinate axes. ~AHE i
MR B
2. Find the point(s) of intersection of the following R
_ functions graphically: | ,
(h flx)=2x+5,g(x)=—-x+5 | | i
Solution: - | :
Given functions are It ‘__'_ﬁ i
flx)=2x+5,g(x)=-x=5 T : / .
x Jx)=2x+5 glx) =-x+5 1 / y :
| i . | |
- 3 6 . 2
< S BEENIETURE 11
2 - - From the above graph, we can see that (3, 7) is the point
of intersection of both the functions.

e e e o — w —
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(i) f(x)=2x—4.g(x)=3x-1
Solotion:
Given functions are

flx)=2x-4,g(x)=3x~1
x fix)=2x-4 glx) =3x-1
=1 -6 -4
0 -4 -1
1 -2 2

W

- 3
%

~

From the above graph, we can see that (=3, -10) is the
point of intersection of both the functions.
(v) f [x)=-3x-4,g[x)=%x+3

Solution:
Given functions are

S(x)=-3x-4,g(x)=3x~3

x flx)=-3x-4 g(:]:%x-ﬁi
&
=3 -1 =
0 -4 3
7
1 - -_
7 2 35

|
| | ‘ 3 )
-
|
|

5]
|
L

| 1

From the above graph, we can sce that (=2, 2) is the point
of intersection of both the functions.

™) [(x)=x-1,g(x)=x*-4x+3
Solution:

Given functions are
SIx)=x=1,g(x)=x*=4x+3

Lety=x-1

Put ¥y=0 Put x=0

= 0=x-1 = y=0-1
x=1 y=-1
(1.0) (0,-1)

= (1, 0) and (0, 1) are the x-intercept and y-intercept
respectively of y=x-1

Let y=x"-4x+3

Put x=0in(l).soy=3

= (0, 3) is the y-intercept.

Put y=0in(1), we have
1x' -4x+3=0

By using quadratic formula

N 4= (=47 -4(1)(3)

2(1)

A1)

x




N .

= (3.0). (1. 0) arc the x-imtercepts
Now, we find verten (A, k) of the parabols
S -
2a )
k= glh) = g(2)
“(2)-M2) s34 HBedeod
= Verten = (h, k) = (2. -1)

Tl

h=

e d

alx) = ¢

A
b A

NS

/ Vertes (2, 1)
A
\\'." i

vy

Hence (1, 0) and (4, 3) arc the
intersection) of the given functions.

solutions (points of

() f(a)=3x+4,g(x) =x+2x-0
Salution:
Given funchons arc

Mlx) = 3x+ 4, g(x)=x*+ 22— 8

Lety=3x+4
Put y=0 Put x=0
= 0=3x+4 = y=3(0)+4
AL y=4
3 (0,4)
J:.o]
\3

> | i_u] and (0. 4) are the x-intercept and y-Intercept

respectively of y = 3x + 4
Let y=xi+2x-8
Put x=0in(l),soy=-8
= (0. -8) is the y-intercept.
Put y = 0in(1), we have
¥ +2x-8=0
x’+4x-2x-8=0
x(x+4)=2(x+4)=0
(x+4)(x—-2)=0
= x+4=0x-2=0
x=—4x=2
= (—=4,0),(2,0) are the x«intercepls

()}

Unit 2O Functions and Graph,
—_—

N, we fimd The seren (b, &) of the parabola
b 2
h — .
a A1)
k=g(h)=a(=-1
(-D'+2(-1)-0
-2=8 -9
(h &) (-1, %)
Ay
-
14

s Verea

|
4
R

I

B L
\{rﬂrl (<1.-9) vy
(vii) £ (x) = =2x - 1, g(x) = x* - 4x
Solution:

Given functions are

f(x)==2x=1,g9(x) = x* = 4x

Let y==-2x-1

Pu y=0 Put x=0

2> 0==-2x=1 = y==2(0)-1
1 y=-1
A (0,-1)

(49

e
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S"_

!_ 0| and ([0 1) are the woiotercopt and
pomtercept respestively of
yw x -1
let y=ni A
Pt x=0in(l)soy=0
s (0, 0) i the pentercept
Put y=0inil) we have
w.4x~0
Hr-4)-0
> x=0,x-4+0 sx=4
> (0,0), (4, 0) arc the x-intercepts
Now, we find the vertex (h, k) of the parabola
PR
2o 1)
k= g(h) =q(2)
“2Y -W-4-8- -4
- Vertex = (h. k) = (2. -4)
Hence (1, =3) is the solution (point & intersextion) of the
given functions

€ }}x
"
. 4 -
W
y
VIS (x) =-x2=3x+ 2,9(x) =x+ 6
Solution:
Given funchions are
f(x)==-xi=3x+2,g(x)=x+6 AN

Let y=-x-3x+2

Put x=0in(l).s0y=2

= (0,2) 15 the y-intercept

Puty = 0in(l), we have
-x'=3x+2=0

1?4 32 =2 =0 Muitiphy by ‘-1

By using quadratic furmula
1) s 3V
i v
an 2
1+ V17
2
e 3- 17
> e p X -
4 Z
=056 " r=-156

2 (056,0),(-156 0) are the xantercepts Now, we
findd the vertex (b, k) of the parabola

Now, we find the vertes

b :ﬂ : ]

2 %1 2

[ : A

\ "2/
. 2/

h-
k= gthy- g

P S 2
@ || =Y -=]sZ
\7) A2

- 9 z'_q.luos 17
4 2 4 4
f 317
= \"erlu-(h.k)‘-L-E.T)
Lety=x+6
Puty =0 Putx =0
20=x+6 symw+6b
¥ = =0 y=6
(=6,0) (0.6)

= (-6,0) and (0, 6) are the x-intercept and y-intercept
respectively of y = x + 6

————————————,

=’

e gl _.__ I 2 &

Hence (=2, 4) is the solution (pomt of intersection) of the
given functions,

i .
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t=52 S\G

We take t=54+53 (o time is always tve)
t = 13 66 months

= ¢ = 14 months (approximately )

(i) Pure=1366in H(t). we have
H(13.66) = 100 + 20(13.66)

=100+ 2732=3732m

Let » =100+ 20¢ {Lincar luncnion)
Put y=0 Put t=0
= 0 =100+ 20t = y =100+ 20[(0)
t=-5 ¥ =100
(-5.0) (0, 100)

= (-5. 0) and (0, 100) arc the x-intercept and y-
intercept respectively of y =100+ 20t
Let »=50+10t+¢%
Put t=01wmeq. (1) soy=50
= (0.50) is the y-intercept.
Put y=0in(1). we have
t*+106+50=0
Herea=1,b=10.c=50
Since, disc=b" —4ac =(10)* - 4(1)(50)=-100<0

Therefore, roots will be imaginary.

(1) (Parabola)

Thus, the graph does not intersect the x-axis.
Now, we find vertex (h, k) of the parabola.

B 10
2e 2(1)

k = T(-5)=50+10(-5)+(-5)
=50-50+25=25

= Vertex = (h, k) = (-5, 25) .
T(U) = S0+ 10t AY TN = 100+201
3 EIA2 Lls s ut WO Bl O L U e LA
Tr“ " Building
(13.66,373.2)
. i Rt o
- " 'i -
N
i Helght |
§ |
£l I
___ ' SR N T —-—
x* l:lS.&Gmunlhs S
< 1015 T
i

Unit 2 ) Functions and Graph, |
__-"‘l'

The tree overtakes the building afler the time. when
heights are equal. so, the tree overtakes the hmkj“.‘s x
t=13066

5. A radioactive substance has a half-life of 2 3“'\.‘
If the initial quantity is 200 grams anpg e
L]

exponcntial decay function s O[‘]=Q(‘;-]i‘(l“

find the rcmaining quantity afller 6 Yan
graphically?

Solution: R~

=

Exponennal decay function® Q(t) = Q, lé]

Half life: h = 2 years
Initial quantity: @y = 200 grams

= o[n-.zoo('ﬂ

Table values and the graph of decay function are Eiven

below:
X of{1]2)|3|4|5]6]3
~ i i
mn:lglzlglrnlelmn]lwn]d
0(:1:200@] glz|2| 23| 2|R]|8
1 Ay
200 f
175 L |
bl ' ;
. pso| \Qw=200(3]"
| —+—1zs e . rn
} I_ nn :
———t_— _50 — - — .y
1 45 (6.25)_ .
I i}"."s 1 I—\,:_\‘rt
|"|‘ 0l T 28 &« 567 B |
I . i —— _1_ S e | II — =
0 N < [ O Y O Y I S A 8

From above graph, it is clear that the remaining quantity of
the radioactive substance after 6 years is 25 grams.- -
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Multiple Choice Questions (MCQs)
[ Exerclse21 |

1. A rule that assigns to cach clements x in X a unique clement y in Y is ealled p - - - - -
(A) doman (D) range (C) function (D) value
2. Ifatleast one vertical line meets the curve at more than one points then curve ks - - -
(A) o lunction (D) not a function (C) one-to-one function (D) onto function
3. I f:x —> ¥ = 2x + Lis a function, then f(D) equals:
(A) -1 (o (< (D)2
4. Domnin of f(x) -'\}x +llseccan
(A) (0, =) (B) (1, =) ©[-1,=) (D) (=n, =)
S Rangeoff(x)=x*+ 1is «ccu-
(MR (B)R- (1) (C)R-{-1) (D) [), =)
6. The range of f{x) =+/x' =9 Is:
(A) (==, 0] (B) [0, +) (€) (0. +=x) (D) (== , =)
7. A function f:X =Y isonc-to-one if different inputs produce - - - -- oulputs.
(A) same (B) difTerent (C) equal (D) unique
8. A function fi X = Y is called bijective ifitis ===~ ~-
(A) one-to0-one (D) both one-to-one and into
(C) onto (D) both onc-to-one and onto
9. If f(x)=2x+3,where the domain and co-domain are both real numbers, then [ is-----
(A) one-to-one (B) into (C) onto (D) both (A) & (C)
| Exorcise2.2 |
10. The point of interscction is a point where - --- - graphs meet on the coordinate plane
(A) two (B) three (C) four (D) two or more
11. The point of intersection of n linear function ¥ = Zx 4 6 and x-axls is:
(A) (0,6) (B) (0,-3) (©) (-3.0) (D) (6.0)
12. The point of intersectionofy = 3x+ 2 and y==x+6 is=-=-=-~
(A (5. 1) (B) (1,6) (C) (2.5) (D) (1,5)
13. Alinc and a parabola can intersect st === - point/s,
(A) one (B) two (C) three (D) no
14. The x-intercepts of parabola y = x* = 6x 4+ 3 isfare-=---
(\)3-46.3+V6 B) -3-v6,3+¥6  (©)3-v6,-3+%6 (D) 3-V6,-3-6
15. The verfex of the parabolay = x2 — 6x + 3 is-----
(A)(3.6) (B) 3,-6) (C) (-3,-6) (D) (-3.6)
ANSWER KEY
1. cCl2z B |3 C |4 C |5 D |6 B |7 B |8 D |9 D |10
1. c |12 D |13 B |14 A | 15 B
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