Exercise 8.1
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h
Chapter 8 e
=2X+h+1

. 2X

Functions and Graphs @ f(x=m+39(=175
Exercise 8.1 h(x)=20vJ25-x> & k(X) = X?, then determine
: 1
Ql: Given that f (X)=X2—|—X—1 i). f(6),9(—1),h(4),k(5j
LTI e 00
At X=—.2 At X =0 To find f(G) put X=06
f(2)=(2+(2)1  F(0)=(0) +(0)-1 f(6)=7(6)+3
f(-2)=4-2-1 £(0)=0+0-1 f(6)=42+3
f(-2)=1 f(0)=-1 f(6)=45
At X=2 At X=5 We have g (x)= 2X
f(2)=(2)+(2)-1 f(5)=(5)" +(5)-1 x> +9
f(2)=4+2-1 f(5)=25+5-1 At X:‘lz(_l)
f(2)=5 f(5)=29 9(—1)=(_1)—2+9
ii). If f(X)=5then find the value of x g(—l):%
Solution: we have f(X)= X +x-1 S
—1)=—=%
By given condition f(X)=5 We get 9(=1) 10
X*+x-1=5 g(—l)z%l
2 p—

X2+X_6_0 We have h(x) = 20325 x?
X" +3x—-2Xx-6=0 put X — 4

x(x+3)-2(x+3)=0
(x=2)(x+3)=0

h(4) = 20y/25—42

h(4)=2025-16

;f;Z:O .)'(.f+§=0 h(4)=20\/§
iii).  Find f(x+1) :(3:22(3)
Solution: we have f(X)=X2+X—1 W h_ k(X) 2
e have =
By given condition f(X+1) put x =1
Weget f(x+1)=(x+1)° +(x+1)-1 k(l)_(i)z
2) 7 \2
f(x+1)=x*+2x+1+x+1-1 k(2)=1
2) 4
f(x+1)=x*+3x+1 i), f(X)—f(2)
X—2
iv). Find f(X+hrZ—f(X) Solution: Since f (x)=7x+3
) 2 We have to find M putting the values
Solution: we have f(X)ZX +Xx-1 x_2
By given condition f(X+h)—f(X) We get f(xi:;(2)27x+3x__72(2)_3
h f(x)-f(2) 7x-14
f(x+hg_f(x):%[f(x+h)—f(x)] x—2  x-2
1 f(x)-f(2) 7(x-2)
:H[(x+h)z+(x+h)—1—(x2+x—1)} X—2  x-2
F()-f(2)
1ro 2 2 =7
:H[X + 20+ 4 x+h—=1- X"~ x+1] X—2

1 Q3.Find domain and range of function f (X)
= F[th+ h? + h]
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i). f(x): 2X+1 For Range take denominator 1—X#0

or X=1

Solution: we have f (X) = 2X+1linear function So Range = R _{1}

Since linear/polynomial function have domain = R

_ . X
For range Let f (X) =Yy =x=f 1(y) iv). f (X) = 7 16 wrong (Range)
y=2x+1 X
y—1=2x Solution: we have f (X) = T
« = y-1 oy = f‘l( ) For Domain take denominator x* —16 = 0
) T y or x* %16
a 3 y_l —l _X—l or X #+4
So £7(y)= 2 or 7(x)= 2 So Domain = R—{—4,4}
Which is linear/polynomial function have Range = ‘R f (X) y X
For range Let =Y So, Y=
i). f(x)=vx*-9 x* —16
By cross multiplication
Solution: we have f (x)=+/x*—9 radical function y(X2 —16) _x
For Domain=x*—-9>0 )
W2 >9 Xy —16y =X
Taking square root on both sides X’y —x—16y=0 Quadratic equation in x
2
NN ) 1+ 1+ 64y
wo o TNy
+Xx>3 2y
Either or > >
x>3 —x>3 £1(y) = VIO o por ) S TENIHOAC
s0 X<-3 & x>3 x<-3 2 | 2%
we can put the valuesof xat x=3 & x=-3 For Range take denominator 2X 0
. or x#0
Domain =R _(_3’ 3) Either or
For range of f (X) =Vx*-9 f _1(X) 1+ 1+ 64x? f _1(X) 11+ 64x°
we can put the values of xat x=3 & x=-3 2X ' 2X
which gives output of function is zero. And other values Range = R — {O} Range=R
for domain function gives output will positive 3 >
So Range = [0, +o0) Q4: Given that f (X) =2X° +ax +4x-5
f X—3 If f (2)=3 find the value of a
iii). X)=——
) ( ) X+5 Solution: we have f (x):2x3+ax2+4x—5
. X—-3 _.. .
Solution: we have f (x)= N rational function According to given condition f (2) =3 put x=2
Take denominator X+5#0 f (2):2.23+a.22+4.2—5:3
or X#—3 16 +4a+8-5=3
So Domain = R—{-5} 42+16+8=3+5
For range Let f(x)=y50 y:X_‘?’ 4a+24=8
X+5 4a=8-24
By cross multiplication 4a =-16
y(x+5)=x-3 a—_4
Xy+9y =x-3 Q5.  Giventhat f(X)=x*—ax’+bx+1
Xy —X =-3-5y |
If f(2)=-3, f(-1)=0 Find valuesofaandb
X(y_1)=_3_5y . 3 2
Solution: we have f (X) =X —ax“+bx+1
—-3-5y
X=——2
y—-1 According to given condition f (2) =-3
«_ —(3+5y) f(2)=2"-a2?+b2+1=-3
-(1-vy) 8—4a+2b+1=-3
x =35y ex=17(y) 9+3-4a+2b=0
1=y - 2t 1288+ 2D=0..ooooreooeee (1)
. +5y o +5X
so f7(y)= 1y or f7(x)= 1-x According to given condition f (—1)=0
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f(-1)=(-1)’-a(-1)° +b(-1)+1=0 - X3+ x+3
ea-bal-0 Solution: we have f(X)— 7
—a-b=0 (=x)"+(=x)+3
f
A=-D e, (2) (=x)= (_ ) _9
Putin (1) 12-4(-b)+2b=0 %43
12+4b+2b=0 f(x)== 2
6b=-12 f (- x);tf(x)
b=-2 Neither
Putin (2) we get a= —(—2) = Q7: Find the inverse of the function
Q6 Determine whether given function is even, odd or neither i). f (X) =2X-3
. 2
). f(X)—X +1 Solution: we have f(X):ZX—B
Solution: we have f (X)=x*+1 Let f(X)=y
f(—x):(—x)2 +1 Then y=2x-3
f(—x)=x*+1 y+3=2x
f(—x)=f
(=109 or x=¥23 wx=174(y)
Hence f (X) is an even function
- 5 4 _y+3 a0y X+3
ii). f(x)=(x-2) f (y)—T or f (x)_T
Solution: we have 2f(x)=(x—2)2 i f(x):§—5
f(—x)=(—x-2) 3

f(=x)=(-1)" (x+2)°
f(—x)= +(x+2)2

f(—x)= f(x)

Neither even nor odd

i) f(x)=xx’+3

Solution: we have f(x)= X\/m
f(—x)=—xy(—x)"+3
f(—x):—xJQTIE
fF(=x)=-1(x)
f(

X) is an odd function

Solution: we have f (X) :3—5

W) F(x)= x+l
Solution: we have f (x)= -1
X+1
—x-1
f — =
( X) —X+1
X+1
f(—x)=21=
(=x)="7
f (—X) # f (X) Neither
V). £ (x)=[x]
f(=x) =[x
f(=x) =[x

()= 1 ()

Even function

3
). f(x):xxj—ff

Let f(x)=y
Then y=§—5 (multiply each term by 5)
3y=x-15
or x=3y+15 wx=17(y)
f(y)=3y+15  or f*(x)=3x+15
2x+1
..-. f
iii) (X) 1
Solution: we have f( ) 2x+1
2x+1
f(x)= h =
Let()y Then Yy 1
y(x-1)=2x+1
yX—y=2x+1
yX—2x=y+1
x(y-2)=y+1
y+1 - a
=2 = sx=f
y—2 (¥)
fi(y) =YL f1(x)= X*1
=22 o=t
iv). ( ):4+\/_
Solution: we have f (X) =4+\/§
Let f(x)=y

Then y=4+4/2X
y—4=+/2Xx Squaring
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Chapter8 u3
(y—4)2:2x iv). f(x):(x—7)2
(y—4)2 oy _1(y) Solution: we have f (X):(X—7)2
2 . Since Domain of f ™ = Range of f
-4 2 X—4 2 Function is linear/polynomial so domain ‘R
f ( Y) = % or f™ (X) = ( 2 ) Function have output set of positive real numbers

a8. If f(x)=x*-2 find

i). £7(x)

Solution: we have f (X) =x*-2

Let f(x)=y

Then y=x>—2

y+2=x

X=3y+2 wx=f7(y)

f(y)=3y+2 or f(x)=¥x+2

Exercise 8.1

So Range of f={y|yeR/\y20}

Hence domain of ™ ={X|Xe R/\XZO}

Exercise 8.2

i). f(3)

Solution: we have f’l(x): X+2
f(3)=%3+2

f1(3)=%5

Q9. Without finding inverse, determine domain of f *

1
). f(x)=—— -
i) (X) 12 X #—2
Solution: we have f(X):L X#—2
X+2

Since Domain of f ! = Range of f

Function have the domain X #—2 or R— {—2}
Function have output set of real numbers except f (X) =0
SoRangeof f = R —{O}

Hence domain of f ™" =R—{0}

Q1. Sketch the graph of the given function
i). f(x)=2x+3

Solution: we have f (x)=2x+3

Put x=0 Put x=-1
f(0)=2(0)+3 f(-1)=2(-1)+3
f(0)=0+3 f(-1)=-2+3
f(0)=3 f(-1)=1

Put x=-2

f(-2)=2(-2)+3

f (—2) =—4+3

f(-2)=-1

So the table

X
f(x)

ii). f(X)=vx+3
Solution: we have f (X) =+X+3

Since Domain of f ' = Range of f

Function have the domain [—3, +00)

Function have output set of real numbers
SoRangeof f = R

Hence domain of f =R

X—1
i) f(x)=
()=-=
Solution: we have ¢ () _ x—1

X—2
Since Domainof f ' = Range of f
Function have the domain X =2 or R— {2}

Function have output set of real numbers except

f(x)=1
So Range of f = R—{l}
R—

&

Hence domain of f ' =

i). f(x)=4x-5
Solution: we have f (x)=4x-5
Put x=0 Put x=1
£(0)=4(0)-5  f(1)=4(1)-5
f(0)=0-5 f(1)=4-5
f(O):—S f(l):—l
Put X=2
f(2)=4(2)-5
f(2)=8-5
f(2):3
So the table
X 0 1 2
f(x) 1 3
/
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i), f(x)=4-|x| Solution: we have f (x)=-x*+1
Solution: we have f (x)=4-|x| At X =-2 At x=-1
At X =—2 At x=-1 f(—2):—(—2)2+1 f(—l):—(—1)2+1
f(-2)=4-]-2  f(-1)=4-|]-1 f(-2)=—(4)+1  f(-1)=—(1)+1
f(-2)=4-2 f(-1)=4-1 f(-2)=-3 f(-1)=0
f(-2)=2 f(-1)=3 At x=0 At x=1
At x=0 At x=1 f(0)=-(0)+1  f(1)=—-(1)"+1
f(0)=4-o f(1)=4-4 £(0)=—(0)+1  f(1)=—(1)+1
f(0)=4-0 f)=4-1 f(0)=1 f(1)=0
f(0)=4 f(1)=3 At X =2
At X =2 f(2)=—-(2)" +1
f(2)=4-12 F(2)=—(4)+1
f(2)=4-2 ((4)=-3
f 2):2 So the table
So the table X 2 1 (01| 2
X 2 -1]0]1]2 f(x) | 3] 0|10
f(x) [ 2]3|4]3]2
.\\\\\\\\\\\\\ P BN
Q2.Sketch the graph of the following functions
). f(x)=x*+1 iii). f(x)=x*+2x+1
Solution: we have f (x)=x*+1 Solution: we have f (x)=x*+2x+1
At X=-2 At x=-1 At x=-3 At X=-2
f(-2)=(=2)+1  f(-1)=(-1)+1 F(-3)=(-3) +2(-3)+1 f(-2)=(-2) +2(-2)+1
f(-2)=4+1 f(-1)=1+1 f(-3)=9-6+1 f(-2)=4-4+1
f(-2)=5 f(-1)=2 f(-3)=4 f(-2)=1
At x=0 At x=1 At x=-1 At x=0
£(0)=(0) +1 f(1)=(1)+1 f(-1)=(-1) +2(-1)+1  £(0)=(0) +2(0)+1
f(0)=0+1 f(1)=1+1 f(-1)=1-2+1 f(0)=0+0+1
f(0)=1 f(1)=2 f(-1)=0 f(0)=1
At X=2 At x=1
f(2)=(2)" +1 f(1)=(1)"+2(1)+1
f(2)=4+1 f(1)=1+2+1
f(2)=5 Fa)=4
So the table X 3|2 1
f(x) | 4]1

X - -
f(x) | 512

\
= 0 S

i) f(x)=-x*+1
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iv). f(x)=—x*+2x+1 ii). f(x)=x*+1

Solution: we have f (x)=—x*+2x+1 Solution: we have f (x)=x*+1
At x=-1 At Xx=0 Compare with the general equation
f(—l):—(—1)2+2(—1)+1 f(O):—(O)2+2(0)+1 f(x)=a(x—h)2+k
f(-1)=-1-2+1 f(0)=-0+0+1 a=1 h=0, k=1

f(—1)=—2 f(O):l a=1>0 Opens Up ward

At X1 At X =2 Vertex (h,k)=(0,1)
f(l):_(1)2+2(1)+1 f(g):_(2)2+2(2)+1 X-Intercept Put f(X):O
f(1)=-1+2+1 f(2)=-4+4+1 X*+1=0

f(1)=3 f(2)=1 x* =-1

At Xx=3 = x=+-1

f(3)=—(3)"+2(3)+1
f(3)=—9+6+1
f(3)=-2
So the table

X -1 0 1 2 3
f(x) | 21]2]1]|-2

AN

Q3 Without graphing, find vertex, all intercepts if any
and axis of graph of the following function. Also
determine whether graphs open upwards or downward.

). f(x)=2x"

Solution: we have f (X) =3x

Compare with the general equation
f(x)=a(x-h) +k

a=3, h=0, k=0

a=2>0 Opens Up ward

Vertex (h,k)=(0,0)

2

X-Intercept put f (X) =0
2
2x°=0
x*=0
=x=0

Y-Intercept x=0

f(0)=3
f (O) =0
Thus y-intercept y =0

Axis of symmetry X =h
Thus Axis of symmetry X =0

Thus X-Intercept= Not exists

Y-Intercept x=0
f(0)=(0)*+1
f(0)=0+1
f(0)=1

Thus Y-intercept y =1

Axis of symmetry X=h

Thus Axis of symmetry X =0

iii). f(x)=-2x*+8

Solution: we have f (x)=-2x*+8

Compare with the general equation
f(x)= a(x—h)2 +k

a=-2, h=0, k=8

a=—2<0 Opens Down ward
Vertex (h,k)=(0,8)

X-Intercept put f (X) =0
—-2x>+8=0
—2x* =-8
x?=4
= X=x2
Thus X-Intercepts= X=2, Xx=-2

Y-Intercept x=0
f(0)=-2(0)"+8
f(0)=8

Thus Y-intercept y =8

Axis of symmetry X =h

Thus Axis of symmetry X =0

iv). f(x)=-x*+6x-5

Solution: we have f (x)=-x*+6x—-5
f(x)=—(x"—6x)+9
f(x)=—(x"—-6x+9)+9-5

f (x):—(x—s)2 +4

Compare with the general equation

Khalid Mehmood Lecturer GDC Bilot Sharif D.I.Khan

available at http://www.mathcity.org



Chapter 8

Exercise 8.1
116

f(x):a(x—hf+k

a=-1 h=3, k=4
a=-1<0 Opens Down ward
Vertex (h,k)=(3,4)

put f(x)=0
—X*+6x-5=0
x*—6x+5=0

x> —5x—1x+5=0
x(x—5)-1(x-5)=0

X-Intercept

(x-1)(x-5)=0
Either or
Xx—-1=0 Xx—5=0
x=1 X=5

Thus x-intercepts Xx=1, X=5

Y-Intercept x=0
f(0)=—(0)"+6(0)-5
f(0)=-0+0-5
f(0)=-5

Thus y-intercept y =-5

Axis of symmetry X=h

Thus Axis of symmetry X =3

Axis of symmetry X =h
Thus Axis of symmetry X =-1

In Questions 4-6 guess the quadratic function for
curve is given is ht figure.

Q4a) f (x)=x"+2x+3 \
b) f (X)=-x*-2x+3 \
o) f(X)=x"-2x+3 I

d) f(x)=—x*+2x+3

Sol: we have the graph upward
So possibilities are a and ¢ which are upward

To find the vertex

Take f(X)=x"+2x+3
f(x)=x*+2x+1+2

f(x):(x+1)2+2

f(x)=(x—(-1))" +2

Compare with generaleq f (x)=a(x- h)2 +k
a=1l h=-1 k=2

a=1>0 Opens Up ward
Vertex (h, k) = (—l, 2)Which is wrong/2" quadrant

v). f(x)=x"+2x-3
Solution: we have f (x)=x*+2x-3
f(x)=x*+2x+1-1-3
f(x)=(x+1)"—4

F ) =(x—(-1))" -4

Compare with the general equation
f(x):a(x—h)2+k

a=1 h=-1Lk=-4

a=1>0 Opens Up ward

Vertex (h,k)=(-1,—-4)

Put f(x)=0

x> +2x-3=0

x> +3x-1x-3=0
x(x+3)-1(x-3)=0
(x-1)(x+3)=0

X-Intercept

Either or
x-1=0 X+3=0
x=1 X=-3

Thus X-Intercepts x =1, -3
Y-Intercept x=0

f(0)=(0)"+2(0)-3
f(0)=0+0-3
f (0) =-3

Thus Y-intercept y =—3

Take the last option, So the Option C is correct
Q5a) g(x)=-x*-2x-5 TN
b) g(x)=-x*+2x-5
c)g(x)=-x"-2x+5
d)g(x)=-x"+2x+5

Solution: we have the graph downward

And y-intercept is positive so possible options arec & d
To find the vertex take Option C

Take g(x)=—x2—2x+5

g(x)=—(x"+2x)+5
g(x)=—(x2+2x+1)+5+1
g(x):—(x+1)2+6
9(x)=—(x~(-1) +6

Compare with general eq f (X) = a(x—h)2 +k
a=-1 h=-1 k=6

a=-1<0 Opens Up ward
Vertex (h, k) = (—l, 6) Which is Correct / 2" quadrant

So the Option Cis correct

7

Q6a) h(x)=-x*-6x+5 . /
b). h(X)=X*—6x+5 \ /
o). h(X)=x"+6x+5 - “,/'
d).h(x)=-x*—6x-5 - \\\_J//

Sol: we have the graph upward
So possibilities are b and ¢ which are upward

To find the vertex take option b

Take h(X)=x*—6x+5
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h(x)=(x*-6x)+5 T(0)=(0: )01
(x) = (x* ~6x+9)+5-0 (0)=(4)()
h(X):(X—S)Z— f(0)=4
2 Thus Y-intercept y =4
Compare with general eq f (X) = a(x—h) +k out =3 N

a=1 h=3 k=-4
a=1>0 Opens Up ward
Vertex (h, k) = (3, —4) Which is correct/ 4thquadrant

So the Option b is correct

Exercise 8.3

Q1. Sketch graph of the following functions
i). f(x)=(x-1)(x—-3)

Solution: we have f (x)=(x-1)(x—-3)
X-Intercept put f (X) =0

(x-1)(x-3)=0
Either or
x=1=0 Xx—-3=0
x=1 X=3

Thus X-Intercepts=1 & 3
Y-Intercept x=0

£(0)=(0-1)(0-3)
£(0)=(-1)(-3)

f (0) =3
Thus Y-intercept y =3
Put Xx=2 Put xX=4

f(2)=(2-1)(2-3) f(4)=(4-1)(4-3)
F(2)=(1)(-1) fF(4)=(3)1)
f(2)=-1 f(4)=3
So the table

X 0|1 2 3|4
f(x) |[3]0|-1|0]3

F(8)=(3+4)(-3+1)  f(=2)=(-2+4)(-2+1)
f(-3)=(1)(-2) f(-2)=(2)(-1)
f(-3)=-2 f(-2)=-2

Put Xx=-5

f(-5)=(-5+4)(-5+1)

f(-5)=(-2)(~4)

f(-5)=4
So the table

f(x) | 4lo|2]|-2]0

= 3 2 1 o
2

i) f (x)=(x+4)(x+1)

Solution: we have f (x)=(x+4)(x+1)

X-Intercept Put f( )=
(x+4)(x+1)=0

Either or

X+4=0 X+1=0

X=-4 x=-1

Thus X-Intercepts=-4 & - 1
Y-Intercept x=0

iii). £ (x)=2(x+1)(x-1)

Solution: we have f (x)=2(x+1)(x-1)

X-Intercept Put f( )=0
2(x+1)(x-1)=0

Either or

Xx+1=0 x-1=0

x=-1 x=1

Thus X-Intercepts=-1& 1
Y-Intercept x=0
f(0)=2(0+1)(0-1)

f(0)=2(1)(-1)

£(0)=-2
Thus Y-intercept y =-2
Put x=-2 Put x=2
f(-2)=2(-2+1)(-2-1)  F(2)=2(2+1)(2-1)
f(=2)=2(-1)(=3) f(2)=2(3)(1)
f(2)=6 f(2)-6
So the table

0] 1
f(x) | 6 |0]-2
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iv). f (x)=-2(x+1)(x—-1)
Solution: we have f (x)=-2(x+1)(x—1)
f

X-Intercept Put (X) =
-2(x+1)(x-1)=0

Either or

Xx+1=0 Xx=1=0

Xx=-1 x=1

Thus X-Intercepts=-1& 1
Y-Intercept x=0

f (0)=-2(0+1)(0-1)

f(0)=-2(1)(-1)

f(0)=2
Thus Y-intercept y =2
Put x=-2 Put x=2

f(-2)=-2(-2+1)(-2-1) f(2)=-2(2+1)(2-1)
(=293  1(2)=-2(3)0)
f(-2)=-6 f(2)=-6

So the table

2|-1]0]1]2
f(x) | 60|20 -6

TN

-2 1 o 2

Q2. Using factors to sketch graphs of following functions
i). f(x)=x*-2x-3

Solution: we have f (x)=x*—-2x—-3

f (x)=x*-3x+1x-3

f (x)=x(x-3)+1(x—-3)

f(x)=(x—-3)(x+1)

X-Intercept put f (X) =0
(x=3)(x+1)=0

Either or

x—3=0 X+1=0

Xx=3 X=-1

Thus X-Intercepts=3 & -1
Y-Intercept x=0

£ (0)=(0-3)(0+1)

(0)=(-3))

f (0) =-3
Thus Y-intercept y =—3
Put x=1 Put X=2

118
F(1)=(1-3)(1+])  f(2)=(2-3)(2+1)
F1)=(-2)(2) F(2)=(-1(3)
f(1)=—4 f(2)=—3
So the table
0|1 ]2]3

f(x) _o 3| -4

i

0 1 2

—2
-4

ii). f (x) = —(x2 —x—2)

Solution: we have f (x) =

—(x2 —x—2)
f (x):—(x2 —2x+1x—2)
f(x)=—{x(x-2)+1(x-2)}
f(x)=—(x-2)(x+1)

X-Intercept  Put f (X) =0
~(x=2)(x+1)=0

Either or

x-2=0 X+1=0

X=2 x=-1

Thus X-Intercepts=2 & -1
Y-Intercept x=0

£ (0)=—(0-2)(0+1)

(0)=-(-2)(1)

£(0)=2
Thus Y-intercept y =2
Put x=-2

f(—2 =4

Put x=1 Put X=3
f1)=-(1-2)1+1)  f(3)=—(3-2)(3+1)
F1)=-(-1)(2) F(3)=—-(1)(4
f(l):2 f(3):—4

So the table

X 22 (-1]0] 1|2

f(x) |-4|0[2]2]|0]-4

Khalid Mehmood Lecturer GDC Bilot Sharif D.I.Khan

available at http://www.mathcity.org



Exercise 8.1

Chapter 8 119

iii). f(x)=—x*—4x—4 Putting the value of c

Solution: we have f (x)=-x*—-4x-4 16+4b-9-3b=0

4b-3b=9-16
f(X)=—{x*+4x+4
(x)=—{ | be7

f(x)= —{X2 +2(x)(2)+ (2)2} Putting the value of b in equation (1) we get

c=-9-3(-7

f(x)=—(x+2) (=7)

c=-9+21=12

X-Intercept put f (X) =0 Putting the value of b and c in given equation
—(X+2f==0 f(x)=x*-7x+12

Either or Q4. Find the equation of the graph of the

X+2=0 X+2=0 function of the type f (x)=ax®+bx+c which

X=-2 X=-2 a). Cross the x-axis at the point (-5,0) and (3,0) and

Thus X-Intercept= 2 also passes through (-1,8)

Y-Intercept x=0 Solution: we have f (x)=ax®+bx+c
f(0)=—(0+2)’ At (3,0) or x=3and y=f (x)=
F(0)=-(4) f(3)=a(3)’ +b(3)+c=0
f(O):—4 9a+3b+c=0

Thus Y-intercept y =—4 c=-9a-3b...ccccciiirrin (l)

Put Xx=—4 Put X=-3

At (-5,0) or x=-5and Y= f(X)=
f(—4)=—(-4+2) f(-3)=—(-3+2)’ (-50) ! (%)
f(-4)=—4 f(-38)=-1 25a-5b+c=0

Put X =—1 Putting the value of ¢

f(—1)=—(—1+2)2 25a—5b—9a—3b:O

B ) 25a—-9a-5b-3b=
( )_ ( 16a—8b=0
—8b =-16a
b=2a. i, (2)
( 18) or X=-1 and y—f( )
f(-1)=a(-1) +b(-1)+c=8
a-b+c=8
Putting the value of c
\ a-b-9a-3b=8
a-9a-b-3b=8

Q3. Find the equations of the graph of the function —8a—-4b=8

of the type f (x)=x*+bx+c  which cross the x Now putting the value of b

axis at the point (3,0) and (4,0) _8a_4(2a) =8

Solution; we have f (x)=x*+bx+c —-8a—8a=8

At (3,0) or X=3 and y:f(x)= —16a=38

2 a= —26
f(3)=(3)"+b(3)+c=0 1
9+3b+c=0 a= >
C=-9-3Deiiiiiiireiiiiieeees (1) Putting the value of a in equation (2) we get
b=2(%
At(4,0)0r X=4 and y:f(x)=0 X 22)

f(4)=(4)"+b(4)+c=0

16+4b+c=0

Putting the values of a & b in equation (1) we get
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c=-9a-3b Q5. Find the point of intersection graphically of the
c= _9(—71)_3(_1) following linear functions with the coordinate axis
c=9+3 i). f(X)ZX—3
c=% Solution: we have f (X) =X-3

Putting the values of a, b and c in general equation atx=0wegety=-3

X2 15 aty=0wegetx=3

f(X)=— x>
(x) 5 x+2

b). Cross the x-axis at the point (-7,0) and (10,0)
and also passes through (4,11)
Solution: we have f (x)=ax®+bx+c

At (10,0) or Xx=10 and Y= f(X)zO
f (10)=a(10)" +b(10)+c=0
100a+10b+c=0
c=-100a—-10b....c.ccccervrrriirrrerrrnnn.
At (—7,0) or X=—7 and Y= f(X)zO
f(~7)=a(-7)"+b(-7)+c=0
49a-7b+c=0
Putting the value of c
49a—-7b—-100a—-10b=0
—51la-17b=0
—17b =51a

At (4,11) or X=4and y= f(X)zll

f(4)=a(4) +b(4)+c=11
16a+4b+c=11

Putting the value of c

16a+4b-100a—-10b =11
—-84a-6b=11
Now putting the value of b
—84a—-6(—3a)=11
—-84a+18a=11
—66a =11

=1L
="

a=3
Putting the value of a in equation (2) we get
b=-3(2)
b=1
Putting the values of a & b in equation (1) we get
c=-100a-10b
¢=-100(2)-10(3)
c=3-5

=3
C=3

Putting the values of a, b and c in general equation
x> x 35

Fx)=-% X,
6 2 3

so (0,-3), (3,0)

i). f(x)=2x+1

Solution: we have f (X) =2x+1
atx=0wegety=1

aty=0wegetx=-1/2
SO (011)1 ('1/2;0)

ii). f(x)=—x+4

Solution: we have f (x)=-x+4

atx=0wegety=4

aty=0wegetx=4

so (0,4), (4,0)
6

\

2

-1 0 1 2 3 4

Q6 Find point of intersection of following functions.

). f(X)=-X+2 And g(X)=2x+1
Solution: we have f (X) =—X+2 And
g(x)=2x+1

Take f(X)=-x+2

At X=0 weget y=2

Aty="f(X)=0 weget x=2

X 0 2
f(x) | 210
Now take g(x) =2x+1

At X=0 weget y=1
At y=g(x)=0 we get X ==
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X 0 -1/2 Q7 Find the point of intersection graphically of the
g(x) | 1 0 following functions.

3

From the graph (1/3,5/3) is point of intersection
i)  f(x)=3x=2And g(Xx)=-x+6

Solution: we have f (X)=3x—-2 And
g(x)=-x+6

Take f(X)=3x-2

At X=0 weget y=-2

Aty =Tf(x)=0 weget x=2

Now take g (X)=-X+6

At X=0 weget y=6

At Y=0(X)=0 weget x=6

0 2/3 X | 06
-2 0 a(x) | 6

X
f(x)
T

1 ] / 1 2 3 4 5 6

Py
From the graph (2,4) is point of intersection

i)  f(Xx)=x+4 And g(x)=-2x+3
Solution: we have f (X) =X+4 And
g(x)=-2x+3

Take f(X):X+4

At X=0 weget y=4

At Yy = f(X)=0 we get X=-4

Now take g(x):—2x+3

At X=0 weget y=3

i). f (x)=—x*+4 and §(X)=x+2
Sol: Take f (x)=—x*+4
At X=0 weget y=4

At Yy = f(X)ZO we get —x*+4=0

—X* =—4
x> =4
X =12
At x=-1weget y=f(-1 :—(—1)2+4
y=-1+4
y=3
At x=1 weget y= f(l):—(1)2+4
y=-1+4
y=3
X 2 (-1(0 1 2

f(x) | o|3|4]3
Now take g(x)=x+2

At X=0 weget y=2
At y=g(x)=0 we get X =-2
X 0| -2
ag(x) | 2 0

From graph point of intersections are(-2,0) (1,3)

ii). f (x)=x*+x—3and g(X):—ZX—S
Sol: Given f (x)=x*+x—3& g(x):—Zx—S

Take f(Xx)=x"+x-3
At X=0 we get y=-3

At Xx=-2
At y:g(x)=0 we get X =3 f(—2)=(—2)2+(—2)—3
X 0 3/2 X 0 -4 f(2)=4-2-3
g(x) | 3 0 F(x) | 4 0 f> ')<_ 1
U
e / At x=-1
: f(-1)=(-1)"+(-1)-3
: \ f(-1)=1-1-3
T T T N (=3
From the graph (-1/3,11/3) is point of intersection At x=1
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f (1) _ (1)2 n (1)_3 Q8. The paths of two airplane A and B in the plane
£ (1) 141-3 are determine by the straight lines

( ) =i+l 2x —y= 6 and 3x + y = 4 respectively. Find the point
f(1)=-1 whose paths cross each other.

Now take g(x):—2x—5
At X=0 weget y=-5

At y:g(x):O we get X =22

X -2 |-1] 0 1 X 0 | -5/2

f(x)|-1|-3[3]|-1|g(x)|-5] o

From graph point of intersections are(-2,-1) (-1,-3)

ii). f (x)=x? —x—2and g(X)=-3x-3

Sol: Given f (x)=x*—-x—-2& g(x):—3x—3

Take f(x)=x*-x-2

At X=0 weget y=-2

At Y= f(X)=O we get X> —x—2=0
X —2X+x-2=0
x(x-2)+1(x—2)=0
(x+1)(x—2)=0

Either or

X+1=0 Xx—2=0

At x=1

f(x) |o|-2]-2
Now take g(x)=—3x—3

At X=0 weget y=-3
At y=g(x)=0 we get X=-1

X o[ 1
g(x) | 3| o

Sol: Given
2x-y =6 3x+y =4

Or y=2x-6 y=4-3x
At x=0

y=-6 y=4
At y=0
2x—-6=0 4-3x=0
2X=6 4 =3x
Xx=3 X=3%

X |0 |3 and | X |0 |4/3

Y 6 Y |4 0

0

A
From the graph point of intersection is (2,-2)

Q9. A pilot makes a check flight in an air. Going
directly into the wind. He covers a distance of
24km in 6 minutes. Going with the wind. He covers
the distance in 4 minutes. Find his air speed and
velocity of the wind in km/min

Solution; Let Speed of Airplane = x

Let Speed of Wind =y

Form the conditions

Flight into wind flight with wind

X—y =2 And  X+y=220

X—y=410 . (1)

X+y=61 .. (2)

X=4+ Yo, (3) Putting value of x in (2)
4+y+y=06
2y=6-4
2y =2
y=1

Putting the value of y in equation (3) we get

X=4+1
X=5

So Speed of Airplane =x =5 km / min
Speed of Wind =y =1km / min

N

From the graph point of intersection is (-1,0)
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