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Exercise 2.2

Find the point of intersection of the coordinate axes and the following linear functions graphically:

y=-5x+10

we need to find:

Y-intercept (Intersection with the y-axis):

Put x=0

y= —5(0) +10=10=The line intersects the y-axis at the point (0, 10) ‘
X-intercept (Intersection with the x-axis):

Put y=0

0=-5x+10 ;

=5x=10=>x=2 = The line intersects the x-axis at the point(2,0).
Graphical Summary: :
* x-intercept: (2, 0)

e y-intercept: (0, 10)
This graph shows the liney
e they-axisat(0,10)

o the x-axis at (2,0)
These are the required points of intersection with the coordinate axes.
y=2x-1

y-intercept (where x=0):

y=2(0)—1 =-1

= y-intercept is (0,—1)

x-intercept (where x=0):

0=2x-1 =» 2x=1

—5x +10intersecting:

= x—~1— = x-intercept is 10
2 pt. %

Now let’s draw the graph of the line using these points.
Here is the graph of the line y =2x —1. It intersects:

* the y-axis at(0,-1)

e the x-axis at(0.5,0)

1

y:Ex—3

y-intercept (where x=0):

y= 2—3 =-3 = y-intercept is (0,-3)
x-intercept (where y=0):.

0=%—3 - %:3 = x=6 = x-interceptis(6,0)
Now let's draw the graph using these points.

Here is the graph of the line y = %—.3 . It intersects:
e x-intercept at (6,0) (red point) I

o y-intercept at(0,-3) (green point)
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(iv)

Sol:

()

Sol:

y=3x+E

2

y-intercept (setXx =0 ):

y=3(0) +% = % = y-intercept is [0,%]: (0,1.5)

X-intercept (sety =0):
3 -3 -

= Ix=— D x=—

0=3x+>
2 2 2

= x-intercept is (“—Z—I,OJ ;_(—0.5,0)

S 2

\ Lo

Now let’s draw the graph of this line.

Here is the graph of the liney =3x +§2—. It intersects:

s Xx-intercept at [_71 .OJ

/

e y-intercept at [0, %]

* Find the pint(s) of intersection of the following functions graphically:

S(x)=2x+5,g(x)=-x+5

For f(x)=2x+5

ily

For x-intercept put f(x) =0

(= )

S

:>2x+5=0:>x=-_—5;(—_—5,0]
o

For y-intercept putx =0

= f(x)=y=2(0)+5=5;(0,5) ﬁf

= N W

For g(x)=-x+5

For x-intercept putg(x) =0 3 /2

L £a]

=20=-x+5=>x= 5;(5,0)

[

For y-intercept putx =0

=9g(x)=y=-0+5=5(0,5)

Point of Intersection (Algebraically)

set f(x)=g(x)

2+5=-x+5 = 2&+x=5-5
Now substitute x=0 into either function:
f(0)=2(0)+5=5 = Point of intersection is(0,5)

Now let's plot both functions and show where they intersect.

= 3x=0= x=0

Graph shows that two lines f (x) =2x+5 andg(x) =—x+5 intersect at the point(0,5).
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(i)
Sol:

)

Sol:

S(x)=3x-2,9(x)=10-x

Point of intersection f(x)= 3x-2 and_g(x) =10-x graphically:
To plot the graphs find the points of intersection with coordinate axes of the functions:
For f(x)'= 3x-2: . ;
x-intercept (where f (x) =0):

3x-2=0 > «x =§_, the point: [%,0] lies on x-axes.
y-intercept (where x =0):

£(0)=3(0)-2=-2, the point: (0,-2) lies on y-axes.
Forg(x)=-x+10:

x-intercept (where g(x) =0):,

-x+10=0 = x=10, the point: (10,0)lies on x-axes.

y-intercept (where x =0):
g(O) =-0+10=10, the point: (0,10) lies on y-axes. !
To find point of intersection of f (x) =3x-2and g(x) =-x+10
set f(x)=g(x): _
x-2==x+10 = 3x+x=104+2 = 4x=12 = x=3

Substitute x =3 into either function: -
f(3)=3(3)-2=9-2=70rg(3)=10-3=7 = Point of intersection is(3,7)it is clear in graph.

’!.y

4 N
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-4-3-2-10/] 2343678 9O 1IN 12 1B

/54

Graph shows that two lines f (x) =3x—2 and g(x) =—x+10 intersect at the point(3,7).

f(x)=2x-4,g(x)=3x-1

Points of intersection with coordinate axes:
For f(x) =2x-4:

x-intercept (.Putf(x) =0):

2x-4=0 = x=2 =>Pointonx-axesis(2,0)

y-intercept (Put x=0):
f(0)=2(0)-4=—4 = Point on y-axes is(0,—4)
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(iv)

Sol:

(V)

Sol:

Forg(x)=3x~1:
x-intercept (Put g(x) =0):

x-1=0 = x=% :Pointonx-axesis[%,O)

y-intercept (Put x=0):

g(0)=3(0)-1=-1 =>Point on y-axes is(0,~1)’

Point of intersection of f (x) =2x—-4 and g(x) =3x-1:

set f(x)=g(x):

2x-4=3x-1 = —4+1=3x-2x = -3=x

Now putting X = -3 into any of the function: _
f(-3)=2(-3)-4=-6-4=-10=> Point of intersection is(-3,~10)

pod |

Graph shows that two lines_f(x) =2x -4 andg(x) =3x—1intersect at the point(~3,-10).

. 1
F(x)=-3x-4,9(x) =5x+3
Points of intersection with coordinate axes:
For f(x)=-3x-4:
x-intercept (Put f(x)=0):
-3x-4=0=-3x=4=x=-4/3= Point on x-axes is[«-%,O]

y-intercept (Put x=0):
£(0)=-3(0)-4=-4 =>Point ony-axes is(0,—4)

For g(x)= —;£+3 i
x-intercept (Put g(x)=0):
—3—+3 == % =-3=>x=-6=> Point on x-axes is(—6,D)

y-intercept (Putx=0):
g(0)=(0)/2+3=3 = Point on y-axes is(0,3)

Point of intersection off(x) =-3x-4 andg(x) = 325 +3:
Set them f(x) =g(x):
3x-4=243

2

=>—6X-8=X+6=>-6X-X=6+8 =>-7x=14=>x=-2
Now substitute x =—2into any of the function:
f(-2)=-3(-2)-4=6-4=2 = Point of intersection is(-2,2)
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Graph shows that two lines f(x) =-3x—4and g(x) = %+3 intersect at the point (—2,2) A

f(x)=x-1,g(x)=x"-4x+3
Points of intersection with coordinate axes

Forf(x)=x—1:
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(vi)

Sol:

" x-intercept (Put f(x)=0):

x-1=0 ‘= x=1 =thepointonx-axes: (1,0)
y-intercept (Put x=0):
f(0)=0-1=-1 =the point on y-axes: (0,~1)
For g(x)=x%-4x+3:
x-intercepts (Put g(x) =0):

X*-4x+3=0 = (x-1)(x-3)=0. = x=1,x=3 = The pointsare:(1,0) and (3,0)

y-intercept (Put x=0):

g
g_(0)=(0)2—4(0)+3=3=>the point:(3,0) Nl d N
Points of intersection of f(x)=x-1and g(x)=x*-4x+3 5 . ..;’{* )
Set the functions eq‘uaI: = _‘} A
x-1=x*-4x+3=20=x>-5x+4=>x* —x—-4x+4=0 J
4 . fr— = J {44-3 =i
=x(x-1)-4(x=1)=0=> (x-4)(x-1)=0=>x=1,x=4 A &
Now find corresponding y values: "\ / gl i
Forx=1: 1 ég o
f(1)=1-1=0 =sthe pointis(1,0) E: 0/ | 3
iy KA 18
f(4)=4-1= 3=>(4 3) 1y

Points of intersection: (1,0) and (4,3)

Graph shows that two lines f (x) =x—=1and g(x)= x? -4x +3 intersect at the points(1,0) and (4,3).

Sf(x)=3x+4,9(x)=x*+2x-8
Points of Intersection with Coordinate Axes
For f(x)=3x+4:

x-intercept (Put f (x) =0):
3x+4=0 = x=-4/3 = Thepointon x-axes:[—%,o)

y-intercept (Put Xx=0):
* (0) =-3(0) +4=4 = The point on y-axes: (0,4)

.....

it

Lyl

'1.....:..18.. i_ I._ }

(4* {6)

For g(x)=x*+2x-8:

x-intercepts (Put g(x) =0):
x*42x-8=0=3(x+4)(x-2)=0=>x=-4x=2
The points on x-axes are: (—4,0) and (2,0)
y-intercept (Put x=0):

g(0) =(0)2 +2(0)-8=-8= The point on y-axes: (0,-8)
Points of Intersection of f(x)=3x+4 and g(x)=x*+2x-8
Take f(x) = g(x):

Sxid=at+0x-8 = - Qmi-x-12 = (x-H(2¥)N0 ‘=

Now find y values for both:
Forx=4:

f(4)= 3(4)+4 12+4=16 = the pointis (4,16):
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For x=-3:

f(-3)=3(-3)+4=-9+4=-5 = the other point is(-3,-5):

From graph the Intersection points of f (x) andg(x) are (4,16) and (—_3,—5_) :
i)  Sf(x)=-2x-1,g(x)=x*-4x

th &
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sol:  For f(x)=-2x~-1
x-intercept (Put f(x)=0):
-Zx—1=0=>"—2x=1=>x=_:2—1-; (—%,0] \
y-intercept (Put x=0): = \
f(x)=y=-2(0)-1=y=-1; (0,-1) |
For g(x)=x*-4x: R
x-intercepts (Put g(x)l= 0):
x'-4x=0=>x(x-4)=0>x=0 & x=4 f
We get(0,0),(_4,0) -4 -2
y-intercept (Put x =0):
o(x)=y=(0 ~4(0)=0=(00) )
For Intersection of f(x) and g(x)
Take f(x)=g(x)
“2x-1=x*-4x=>x*-4x+2x+1=0
x2—2x+1=0=:»(x—1)2=0=>x.—1=0=>x=1
Putx =1in f(x)we get f(1)=-2(1)-1=-3
Hence point of intersection is(l,—3) '
(i) f(x)=-x*-3x+2,g(x)=x+6
Sol:  For f(x)=—x?-3x+2
x-intercept (Put f (x)=0):
-x*-3x+2=0=>x*+3x-2=0
X' +3x-2=0=>x= —31:J(3)2_-4(1)(—32)
2(1)
xo3tV0+8 _-3+V17 _-3:4.123
2 2 2 | s 1_,‘5
S -3+;.123 ’ $is —-,3—;-.123 ‘@ /
1123 —7.123 s
g3 e e EZEEE
x=0.56 3 x=-3.56
We get (0.56,0)and(--3.56,0)

) ho

y-intercept (Put x=0):
£ ()=y=-(0) -3(0)+2=2; (02
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(i)

(iii)

For g(x)=x+6:

~ x-intercepts (Put g(x)=0):
x+6=0=>x=-6;(-6,0)
y-intercept (Put x=0):
g(x)=y=0+6=6;(0,6)

For Intersection of f(x) and g(x)
Take f(x)=g(x)
—x*-3x+2=x+6=>x*+3x-2+x+6=0

X +4x+4=0=>(x+2) =x+2=0=>x=-2

Putx =-2=> f(-2)=—(-2)"-3(-2)+2=—-4+6+2=4
(—2,4)1s point of intersection

Graph the following functions:
y=1\3x
X 0 1 - S5
p - 10 1.7 J 3.87 |
y= Jx +5
X 0 1 3 5
| ¥ S5 6 673.1 1.8
1
y=-3 Vx
X 0 1 3 5
| ¥ ] 0 -0.5 | -0.86 | -1.12
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(iv)

(v) |

(vii)

r Y3 -
y=—vx+1+2 . 2 1 -
X 0 1 3 5 1:5 r O
y L 059 |0 —0.45 ___.Jﬁ__“_ | 2 -

0:5 X
-
-10 | 2 ] 3¢ 7§D
1 h.r/'“-..___-
kst - ot A2 i
] i
3y
y=¥2x+1 2 P
X 0 1 3 5 =5 T
y |1 144 | 1.91 | 2.22 b
Graphof y=32x+1 d'
. X
333 M 1234 5
} -
5
¥ i 5%
ay
; .
£ I A Y A 3
y=2Yx-3 PN EEEEL BEE
x_ [0 1 3 5 & t /'/ S
K -3 -1 -0.16 | 0.42 T * _
Grap‘hof y=2§/§—3 _ ! 3 g “-::‘ o 5
i Vol ¢ L
e 7 £
v '
y=¥x*+x-2
X : -1 1 & 3 4
y 0 0 lLa1s8.l.213 | 259
Graphof y=3x*+x-2
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Q-4_ A building’s height over time is modeled by H (t) =100 + 202 which is in melc.. in months.

The height of growing tree nearby is given by T'(¢) =50 + 10t + t*.
(i) At what time will the building and tree have the same height?
(i) What will that height?
Sketch the graphs of both functions and determine the time when the tree will overtake the height of the
building.
‘Sol:  We are given two functions for height over time t (in months):
Building: H(t)=100+20t

Tree: T(t)=50+10t +¢*
We are to find:

(i) When the building and tree have the same height:
Set the two height functions equal:
100+20t =50+10t +¢t*
Rearranging:
100+20t = t* +10t +50
This is a quadratic equation:
t2-10t-50=0
Use the quadratic formula:

=10} J(~10)* —4(1)(=50)

= 0=t*-10t-50

2(1)
o o 10:_1:2\/300 = 10:1:2\]300 =515J§
_ So, the two times are:

t =5+5J§ andt=5—5\/§ . Since t is time (months), and must be positive, discard the negative one:
t=5+5/3 =5+ 5(1.732)=5+ 8.66 = 13.66 months ~14 months (approximately)
(ii) What is that height?
Substitutet =5+5y3 into either function (let’s use building height):
* H(t)=100+20t =100+20(5+513) =100+100+100y3 = 200+100y3

= H(t)~200+ 100(1.732) =200+173.2=373.2 meters (approx. )
Graph of the functions: Building height: H (t) =100+ 20t and Tree height: T(t)=50+10t +¢2,
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itdine Heigh = i '
Building Height H () =100+ 20t e
: 1 2 2 - 5 zooﬁ H(t)
H(t] 120 140 160 180 200 '
\ \ 160-{'
| 1204 T(t)
For Tree T(t) =50+10t +t* 804
t e | 2 3 4 5 404 &
T(t) 61 74 89 106 125 T



A radioactive substance has half-life (h) of 2 years. If the initial quantity Q, is 200 grams and the exponential

L4 . :
decay function isQ(t) =Q, (%}h ,then find the remaining quantity after 6 years graphically.

We are given:

e Half-life: h =2 years

e Initial quantity: Q, = 200 grams
Time: t=6 years
Decay model:

o)=0. 3/
Step-by-step calculation:

s 3
Q(G) - 200{%}’ = 200{%] - 200-% =25 Graws.

Graph of Q= zoo-(%]’

t=x |0 2 4 6 7
=y | 200 | 100 |50 |25 |17.68
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