Chapter 10. Quadratic And Exponential Functions

Ex. 10.2

Answer 1CU.
Consider the following graph:

The roots of the graph of the quadratic function are the values of x where the curve meets x
-axis, i.e the x — intercepts of the graph.

Observe that the graph cuts x- axis at (-1,0) and (-3,0).

Therefore the x - intercepts of the graph are —3 and —-1.

Therefore, the real roots of a quadratic equation are E| and .



Answer 3CU.
The quadratic equation need not necessarily has two different solutions.

It may have two equal solutions.
Counter example:
Consider the equation 42 _ 4, + 4 = gand solve for x.
x*=2(2x)+2° =0
(x-2) =0
(x=2)(x-2)=0
x = 2,2 (equal roots)

The graph of f(x) = x* —4x +4is as shown below.

From the graph, the curve meets (touches) x-axis only at one point, which confirms that the
roots of ¥ _ 4y 4+ 4 =Qare equal, but not different.



Answer 4CU.
Let us consider the equation 2 _7y4+6=0

Step1: Rewrite the consider related function f/(x) =x"=Tx+6
Now we construct the table for the function f(x)

X j'{x]zf—?xi—é

0 f(0)=6
1 f(1)=0
2 f(2)=—4
3 f(3)=-6
4 f(4)=-6
5 r(5)=-4
6 7(6)=0
7 f(7)=6

We use the rule that 'x" is a solution of the equation if f(x)=0. Graphically f(x)intersect x

— axis at x = x, then x is solution of £ (x)

From the table, f(1)=0, f(6)=0



1 and € are the roots of f(x)=0in the graph f(x)intersectthe x—axisatx=1,x=6

The roots of equation {1,6}( red dots in the below figure)

0 9 8 7 6 5 4 3 2 A

-10

\£5



Answer 5CU.
Let us consider the equation 4% _ 1044 25=0

Step1: Rewrite the consider related function f(a)= a’ -10a+25
Now we construct the table for the function f(a)

x S(x)=a’-10a+25

0 f(0)=(0)"-10(0)+25=25

! F(1)=(1)"=10(1)+25=16

2

2 f{2}={2) ~10(2)+25=9
3 F(3)=(3) -10(3)+25=4
4 f{4]={4]”-m( )+25=1
5 7(5)=(5) -10(5)+25=0
6 f‘((i-) (6) -10(6)+25=1

From the table we can observe that

f(5)=0
We use the rule an integer ‘a’ is said to be solution of f(x)=0.if f(a)=0. By this rule we

can say that 5 is the solution of the symmetry.

b
X=——
2a
10 Compare the given equation ax’ + bx +¢ = 0,
2(1) a=1Lb=—10and ¢ =25
0
x=—
2
-2
IZST (factor 10=5-2)

x=5 (Cancellation of the numerator and the danuminatm)



5. 5 are the equal roots

10

a210a+25=0

E L

¥

10

04

10



Answer 6CU.

Consider the equation,
t+3=0

Solve the equation »? 4 3 = by graphing.

Let the graph the related function f(c)=¢’ +3

To construct the table for f(¢)=c’+3
Mow substitute different value of ¢ in the original function f(c) —¢? +3. We obtain the fl:c}

values. Plotting these ordered pairs and connected them, we obtain the smooth curve.

Table for f(c)=c? +3is shown below:
c et +3 fle)
-3 (S3)'+3=12 12
-2 (<2)'+3=7

(
(
(
-1 (-1)+3=4 4 (-1,4)
(
(
(
(

e |

0) +3=3 3
1y +3=4 4
2)' +3=7 7
3) +3=12 12

(
(
(
(



The graph of the equation is shown below:

10%

¥

5 4 3 2 -1 0 1 2 3 4
From the graph, observe that the graph has no c- intercept.

Thus, there are no real number solutions for this equation 2 +3=0.

Hence, the solution of the equation .2 3 = pis |{¢}|.




Answer 7CU.
Let us consider the equation 2 L 9y 1 5=
Step1: Rewrite the consider related function f(¢)=# +9¢+5

Now we construct the table for the function £ ()

! F(t)=0 +9r+5

| F)=(1)y +9(1)+5=15
From the table we can observe that f(0)=5>0. f(-1)=-3<0

We use the rule an integer ‘¢ is said fo be solution of f(x)=0.i f(r)=0.

By this rule we can say that —1, 0 are the solution of the equations ;2 1 9; +5 =0

&
20

181

161

219115 =0

141

121

=
8 10 12 14 16 18 20

20 18 16 14 42 A




Answer 8CU.

Let us consider the equation 2 _16=0
Step1: Rewrite the consider related function f(x)= x' =16
Now we construct the table for the function £ (x)

F(x)=x"-16

-4 f(-4)=(-4)-16=0

-3 f(-3)=(-3)-16=-7

-2 f(=2)=(-2) -16=-12

-1 f(-1)=(-1)-16=~-15

-

0 7(0)=(0) -16=-16
| F()=(1)-16=-15
2 f{i]:(!)?-lﬁ—

3 f(3)=(3)-16=-

4 f(4)=(4) -16=0

5 1_:'"{5}:( ] -16=9
We use the rule an integer 'x' is said to be solution of f(_r] = (). Graphical, f(:x}interestx—

axis at x = x, then x is solution of f(_r]
From the table  f(-4)=0, f(4)=0

—4 and 4 are the roots of f(x] = (in the graph f{x}intersem thex—axisat y=—4.x=4



The roots of equation {-4,4}

AY
20

187
16

14

X>16=0

121

107

X
- : ' - t —
10 12 14 16 18 20

20 18 16 -14 12 10 8




Answer 9CU.

Consider the equation,
w —3w=5-
Solve the equation 2 _ 34 = 5by graphing.
Rewrite the equation 2 _ 3,y = 538s a standard quadratic equation g ? 4 px + ¢ = QWhere

azl-

w* — 3w =5 Consider the original equation
W —3w—5=75—5 Subtract each side by 5
w? —3w—5=0 Simplify
Consider the equation,
w' —3w=35.
Solve the equation 2 _ 34 = 5by graphing.
Rewrite the equation 2 _ 3,y = 535 a standard quadratic equation g? 4 px + ¢ = QWhere

azl)

w* — 3w =5 Consider the original equation
W —3w—5=75—5 Subtract each side by 5
w' —3w—5=0 Simplify

Solve the equation 2 _ 3= 5by graphing.
Let graph the related function

f(w) =w' =3w=5

Table for f(w)=w" —3w=>5is shown below:

W w w70 (s (v)
=3 [(=3) =3(-3)-5=13| 13 | (-3,13)
2| (2 -3(2)-5=5| 5 | |

—1[(-1)' =3(=1)=5==1| -1 | (-1,-1)
0 | (0)'-3(0)-5=-5 | -5 | (
L[ (1) -3()-5=-7 | -7 | (
2 | (2)-3(2)-5=-7 | -7 | (2
3| (3)°-3(3)-5=-5 | -5 | (3.-5




Use the table a point, the sketch of the equation is shown below:

(4.2.0) x
— t : t -
= 6 7 8 9 10

10+

From the graph. it is observed that the x—intercepts are between —] and - 2 and between
4and 5.

So, one root is between —] and —2and the other root is between 4 and 5.

Therefore, the roots of the equation are

—2<w<—land 4<w< 5]-




Answer 10CU.

Let the two numbers be a and b

According to the problem, the sum of two numbers is 4, it follows that
a+b=4

Their product of two numbers is —12, it follows that

ab=-12

Find the values of a and b.

Solve for “b6" in the equation gh=-12

ab = =12 Consider the original equation

”—b =_—IZ Divide each side by a
o o
b =_—]2 Simplify
4
: =12 , :
Substitute h = ——in the equation g4+ 5 =4, to obtain
o)
a+h=4 (Original equation
-12 -12
a+[—] =4 (Rf:plac-: b by —)
o il
a »_. 4
a

a~[a—£} =4da (Multiply "a" on both sides)

a
12 . .
a-a-a-—=4a [Use distrubutive pmpenya-(b—c}za-b—a-c}
a
a’—12=4a

a’ —4a—12=4a—4a (Subtract 4a on each side)
a -4a-12=90



Solve the equation g4 _4,4—12 = by factoring.

a -4a-12=0 (Original equation )
a’ —6a+2a-12=0
a-a-ba+2a-2-6=0
a-[a-6]+2:[a-6]=0 (Use distributive property)

[a-6][a+2]=0 (Factoring)

a-6=0 or a+2=0 ( Use zero product property )
a=6 or a=-2 (Solve for "a")
Substitute the each value in b= ﬂm obtain the b value.
o
-12 3,5 :
bh=— (Drlglnai equatlun)
o
=12
S (Replace a by 6)
_=2-6
2-3
_2
1
==2

Therefore, the two numbers are a=6and p=-2.

]
=
4+
L
3

The sum of the two numbersis §-2=4

The product of the two numbers is 6-{—2]:—12.

S0, the two number 6 and -2 satisfies the given conditions.

Hence, the two real numbers is @ and .



Answer 11PA.

Construct table for the following function,
_f(::]zn:‘2 -5¢c=24.
By taking different value of ‘¢’ we obtain different value of f(c}

The table is shown below:

x e’ =5c-24 fe) (:r:,f{c})
-4’ -5¢-24=12 12 (—4,12)
-3 *-5¢-24=0 0 (-3.0)
-2  '=5-24=-10 10 (-2,10)
0 e =5¢-24=-24 -24 (0,-24)

| ¢’ -5¢-24=-28 -28 (1,-28)
4 ¢ -5¢-24=-28 -28 (4,-28)
8 ¢’ =5¢-24=0 0 (8,0)

Plot the points on graph and connect the points then to get smooth curve which intersect the x
— axis at (-3,0) and (8,0).

The rules the graph of the function f(x)is intersect x — axis at point (a,0)and(b,0)then we

can say that the roots of the equation f(x)=0 are gand b-

By this rule from the above information the roots of the equation

¢ —5¢-24=0are[c=-3and [c=8]



The sketch of the equation is shown below:

407
361
321
28+
241
207

&

(8.0

324

36

40
Verification:

10 12 14

Given equation 2 _5._ 24 = Original equation

t=5¢-24=0

¢t —8c+3c-24=0
c-c—8-c+3-¢c—-8-3=0
c‘[c‘—ﬂ}+3[c‘—3:}: 0

(c—8)(c+3)=0
c—-8=0 or
c—8+8=0 or

Add 8 on both sides

c=8 or c=-3

c+3=0
c+3=-3=0-3
(Substract 3 on both sides)

(Factos 24 = 8-3)

So, the roots of the equation 2 _5,_24=0iS ¢c=-3andc=8

Hence, the result is verified.

x
-



Answer 12PA.

Consider the equation,

St +2n+6=0-

Let us consider the related function f(n] =5n° +2n+6
Graph this function by giving different value if ‘n’ to get value of f{n}.

Find the vertex of the graph. We have the rule vertex of the graph f(_r} =ax’ +bx+cis

~b dac-b

2a’ 2a -
Compare the given function f(n)= 5n* + 2n + 6 with standard quadratic
f{r] =ax® +bx+c. where g = (). to obtain

a=h b=2andc=6.

By this rule the vertex of the function f(n)= Sn*+2n+6is

[ -2 4-{5)-{6)-@)‘]:(—_1 -
2(5) 2.5 5710

=(-0.2,11.6)

The vertex (-0.2,11.6)and the graph are open upward.

Graph the function f{n] =5n" +2n + 6 . By taking different value to 'n’ and to obtain different

value f(n} plot the points [n,f(n)]and connect this we get smooth curve.



¥

Construction of the table

n 5n° +2n+6 f(n) (n, f(n))
-1 5(=1)"+2(-1)+6=9 9 (-1,9)
0 5(0)+2(0)+6=6 6 (0,6)
! 5(1) +2(1)+6=13 13 (1,13)
4 5(4)"+2(4)+6=94 94 (4,94)

From the table it can be concluded that the graph do not intersect the x- axis, as there is no
point such that four co-ordinate zero.

There is no x — intercept for the equation.

Therefore, the equation does not have any real roots.



Answer 13PA.

Consider the equation,

¥ +6x+9=0-

Let us consider the related function f(x)=x"+6x+9.

Find the vertex of the graph. We have the rule vertex of the graph

~b dac-b*
2a 2a

f(x)=ax’ +bx+cis [—,

Compare the function f{x] = x* + 6x + 9 with standard quadratic function
f{r] =ax’ +bhx+c. Where g=0

a=1,b=6andc=09.

By this rule the vertex of the function _f(_r] = x* +6x+9is

[4 4-(1)-{@)—(6)*]_(£ MJ

24" 2.1 L2117 2.1

=(-3,0) (Simplification )
The graph f(x)=x"+6x+9is open upward as coefficient of x2 term is positive.

Construct the table for the function f(x] = x* +6x+9 by given values of ‘¥’ and get different

values of f(x)and plot the points [r,f(x))and connect the graph.

Construction of the table

: o x’ +6x+9 f[x} (:Lf[r})
(-3)'+6(-3)+9=0 0 (-3,0)
(-2)' +6(-2)+9=1 1  (-2,1)
(1) +6(-1)+9=4 4 (-1,4)

b

I
= ]

0 (0)+6(0)+9=9 9  (0,9)

From the table graph intersect the x — axis at (—31D}and it is the vertex of the graph.

The equation 2 4 gx +9 = ¢ have equal roots are [=3,0].




The graph of the equation is shown below:

¥ +6x+9=0

(-3.0) x
} t t } t t + — t } t t t t =
20-18-16-14-12-10 -8 6 -4 20 2 4 6 8 10

From the graph, it is observed that the equation meet the x — axis at only one point.

So the solution to the equation is x = {—3} :




Answer 14PA.

Consider the equation,

b*—12b+36=0-
Let us consider the related function f{b):bz -12h+36

Find the vertex of the graph.

The vertex of the graph f(x)=ax” +bx+c is

-b dac-b’
2a° 2a -

Compare the function f(};) = h* —12b + 36 with standard quadratic function

f(x)=ax’+bx+c.where g0
a=1 b= —12andc=236.
El-'y' this rule the vertex of the function is
[_—12 4-{I]~{36)—{—12)EJ=(_—&2 144—144]
2.1 2-1 217 21
=(6,0) (Simplification)

The graph f{b}:ﬁ* —=12h+36 =0is open upward as coefficient of b2 term is positive.

Construct the table for the function f ()= b —12b +36 = 0 by given values of ‘b’ and get
different values of f(b)and plot the points [b,f(b]]and connect then.

Construction of the table

b b* =12b+36 1(b) (b, f( }
-1 (=1 =12(=1)+36=49 49 (~1,4

0 (0) =12(0)+36 =36 36 (0, 36}

1 (1) =12(1)+36 =25 25 (1,25)

2 (2)" -12(2)+36=16 16 (2.16)

3 (3)' -12(3)+36=9 9 (3,9)

4 (4) -12(4)+36=4 4 (4.4)

5 (5 -12(5)+36=1 ! (5.1)

6 (6)' =12(6)+36=0 6 (6.6)

7 (7Y -12(7)+36=1 I (7,1)

Flot the table values the skeich of /% _12p 4+ 36 = (15 shown below:

From the table graph intersect the x — axis at (6, 0) and it is the vertex of the graph. The

equation 42 _12p + 36 = g have equal roots are |6,6|.




The graph of the equation is shown below:

604

b1 -125+36=0
™y

131
101
5 1

X
t t t t } } t } t t t -
6 4 20 2 4 ¢ 8 10 12 14 16 18 20

From the graph, | is observed that the equation touch the x—axis a only one point.

Therefore, the solution to the equation is

x=|{6}|.




Answer 15PA.

Consider the equation 4 {2y 4+5=0-
The equation of the axis of symmetry is,

_-b
_Za
_ =2
N
=

X

The value of the function at y =—1 is,
F(x)=x"+2x+5
=[~l)2 +2(=1)+5
=]-2+35
=4
The vertex of the equation is [—],E}which is in second quadrant and clearly the graph does

not intersect the x — axis
The table of values is,

X f(x)=x*+2x+5 f(x) (x, f(x))
-1 (=1)+2(-1)+5=4 4 (~1,4)
0 (0)+2(0)+5=5 5 (0.5)

2 (2)+2(2)+5=13 13 (2,13)
3 (3)" +2(3)+5=20 20 (3,20)
4  (4) +2(4)+5=29 29 (4,29)



The graph of the equation is as shown below.

0 9 8 7

Make f(x)=0tofindthe x-intercept,

F(x)=x*+2x+5

O=x"+2x+5

We are unable to factor the equation 2 4 2+ 4+ 5=0-

Hence, the equation 42 4 92y 4+ 5 = does not have x-intercepts.

Jo04

15¢

10

Y=



Answer 16PA.

Consider the equation 2 4 4p—12 =0-

The equation of the axis of symmetry is,

r

=t

=2a

_4

T2
e,

The value of the function at , = -2 is,

f(x)=r"+4r-12

=(-2)" +4(-2)-12
=4-8-12
=-16

The vertex of the equation is (-2,-16).

The table of values is,

r f(r)y=r’+4r-12 I(r) (r,f(r)}
3| £(-3)=(=3) +4(=3)-12 | =15 |(-3,-15)
1| £(=1)=(=1)" +4(-1)-12 | =15 | (-1,-15)
0 [ £(0)=(0)+4(0)-12 [ -12 | (0,-12)
Ll r)=0)+4()-12 | =7 | (1,=7)
2 | f(2)=(2Y+4(2)-12 | 0 | (2.0)
3| F(3)=(3Y+4(3)-12 | 9 | (3,9




Make the function f(r) equals to zero, the values of rare 2 and -6.
Hence, r—intercepts are (2,0)and(-6,0).

The graph of the equation is as shown below.

A
501

451
401
35 +

o7 r'+4r-12 =0
251.
ol /

1571

S
; ¢ : + + - - - -
10 15 20 25 30 35 40 45 50

50 A5 40 35 30 25 20 15 M

304

404
454
B4




Verify the equation by factoring.
rF+dr-12=0 (original equation)
rr+6r-2r=12=0
ror+6.r-2.r=-2.6=0 (factors)
ro(r+6)-2-(r+6)=0
(r=2)(r+6)=0 (factorization )
r=2=0o0rr+6=0
r=2or r=-6

The roots of the equation ,? ; 4, 12 =0 are (2,0)and(-6,0).

Hence, r—intercepts are (2,0)and(-6,0)

Answer 19PA.

Consider the two real numbers g and b.

The sum of numbers is g+ h =9and the product of numbersis g.ph=720.

Step1.
Solve for b in the equation g+p =9,
a+h=9 (Original equation
~a+a+b=9-a  (Substract "a" on both side)
b=9-a
Step2.

Substitute =94 in the equation g.p=120.

a-b=20 (Original equation )

a-(9-a)=20 (Replace b by 9-a)
a-9-a-a=20
9a-a’ =20

~a’ +9a-20=0 (Substract 20 on both side)
~1[-a’ +9a-20]=~1-0 (Multiply ~1 on both sides)
a —9a+20=0 (Use distributive property )
Step3,
Solve the equation 42 _94 420 = by factoring,
a’-9a+20=0 (Original equation )
a’ -4a-5a+20=0
ala-4)-5(a-4)=0 (Use distributive property)
(a—4)(a-5)=0 ( Factor)
a-4=0 or a-5=0 (Use zero product rule)

a=4 or a=5 (Solve for a)



Stepd,
Substitute each value of a in p=9—4,
Case-l' g=4
The value is,
b=9-a (Original equation )
=9-4 (Replace a by 4)
=3
h=5
If the value a = 4 then b = 3.
Case-ll! g=5
b=9-a (Original equation )
=9-5 (Replace a by 5)

b=4
If the value a = 5 then b=4.
Verify the results.
Case — |: Suppose a=4 and b =5.
The sum of two numbers 4 and 5is 4+5=9. True
The product of two numbers 4 and 5is 4.5=20. True
Therefore, the two numbers are [4] and .
Case- II: Suppose a=5and b = 4.
The sum of two numbers 4 and 5is 44+5=9.True

The product of two numbers 4 and 515 4.5 =2(.True

Hence, the two numbers are [5] and



Answer 20PA.

Consider the two real numbers g and b.
The sum of numbers is g+ b =5and the product of numbers is g.p=-24.
Step 1:
Solve for b in the eguation g+ph=5
a+b=5 (Original equation )
~a+a+b=5-a (Substract "a" on both side)
b=5-a
Step 2:
Substitute =5 —4 in the equation g-p=—_24
a-b=-24 (Original equation )
a-(5-a)=-24  (Replace b by 5-a)

a-5—a-a=-24
Sa-a’ =-24
Sa—a’ —24=-24+24 (Substract 24 on both side)
—a’ +5a+24=0
Step 3

Solve the equation _,;? 4 54+ 24 = by factoring
~a’ +5a+24=0 (Original equation )
-a’ +8a-3a+24=0
—a(a-8)-3(a-8)=0 (Use distributive property)
(—a—3)(a—8)=0
—a—3=0 or a—8=0 (Use zero product rule)
-a=3 or a=8
a=-3or a=8  (Solve fora)
Step 4:

Substitute each value of “a" in p=5-g.

Casel.-a= -3
b=5-a (Original equation )
=5-(-3) (Replace a by 8)
=543
h=8

If the value a = =3 then b =8.

Case-ll-a=2=8

b=5-a (Original equation )
=5-8 (Replace a by 8)
=5-8

h=-3

If the value g4 =gthenthevalueis h=-3.



Verify the result,

Case — |-

Suppose g=8 and b=-3.

The sum of two numbers —3and 8is —348=5. True

The product of two numbers —3and8is —3.8=-24 True
Therefore, the two numbers are and _

Case- I’

Suppose g=-=-3and hb=8

The sum of two numbers 8and —-3is §-3=5. True

The product of two numbers 8 and -3 is §.-3=-24. True
Hence, the two numbers are [g] and

Answer 21PA.
Let us consider the equation 4 _12=0

Now consider related function f(a)=a’-12

Now we contract the table for the function £ (a)

a f{u:l =a’—12 (a,f'(a:l}

0-12=-12 (0,-12)
I 1-12=-1 (1.-11)
2 4-12=-8 (2.-8)

9-12=-3 (3,-3)
4 16-12=4 (4.4)

25-12=13 (5.13)

We use the rule ‘a'is a solution. If f(a) =0 and the root lies between ‘0" and ‘¢’ it f(b) <0
and f(c)>0

From the table f(3)=-3<0,f(4)=4>0



The root of equation 42 _12 = lies between the integers 3 and 4 now and

f(34)=(34) -12

=11.56-12
= -0.44
f(3.42)=(3.42) -12
=11.696-12
=-0.303
f(3.47)=(3.47) -12
=12.049-12
=0.04

£(3.46)=-0.03=0

Approximately the roots of the equation 42 _12 =0 is+3.46 and - 3.46

LAY
181
161
14

121

107

#
+ ¥ + + ¥ + + & t + + + + + + + + + + :h—
20 18 J96 14 92 a0 8 & 2 0 2 B 8 10 12 14 16 18 20

(-3.46,0)

14

agl
aat
-20




Answer 22PA.

Let us consider the equation ﬂz -T7=0

Now consider related function f{n} =n'=-7=0

Now we contract the table for the function f(n]

n f{:n]zn:—'f
0 f(0)=-7

1 f(1)=-6

2 f(2)=-3

3 f(3)=2

4 f[4:|='9

We use the rule ‘a’is a solution. If f(a) =0 and the root lies between ‘b’ and ‘¢’ if f(b)<0
and f(c} > () by graphically ‘a’ is root if at x = a, f(x}interseﬂx— axis. If the root is non —

integer. f(x) have negative and positive values of a two consecutive integers

From the table f(!) = -3,}"{3} =2 2 and 3 are consecutive integers and they have -—ve, +ve

values

f(2)=-3<0,7(3)=2>0



The roots of f(n)=0lies between integers 2 and 3,

_f'[2.54} =6.9696-7
=-0.0304
j'{2.645}= 7.0003-7
=0.003=0
Approximately the roots of the equation 2 _7 = is 2.645
1IZII.:Llr
g

a0 9




Answer 23PA.
Let us consider the equation 2,? 4 20¢+32 =0

Now consider related function f(¢)=2c” +20c+32

Now we contract the table for the function £ (c)

¢ fle)=2c"+20c+32

-9 f(-9)=14

-8 f(-8)=0

-7 f(-7)=-10

-6 f(-6)=-16

-5 f(-5)=-18

-4 f(-4)=-16

-3 f(-3)=-10

-2 f(-2)=0

We use the rule ‘a’ is a solution of the equation of f(a) =0 graphically f(x) intersect x -

axis at x = a, then ‘a’ solution of f(:r].
From the table f(-8)=0, f(-2)=0

—8, —2are the roots of f(n)=0 inthe graph f(n) intersect the x —axis at x=-8,x=-2



The roots are -§,-2

—

)
2
ol 2
8 2¢+20ct32=0
E/
4/
e
24
X
- t 0 ' - - : - : ' - 4 .
£ 4 2 4 & 8 10 12 14 16 18 20

}x

(_2:0)

20 18 16 -14 12 -10 4.

a0+




Answer 24PA.
Let us consider the equation 33 495 _12=0

Now consider related function f(s)=3s*+95-12

Now we contract the table for the function f(s)

5 f(s)

-5 f(-5)=18
-4 f(-4)=0
-3 f(-3)=-12
-2 f(-2)=-18
-1 f(-1)=-18
0 F(0)=-12
| f(1)=0

2 f(2)=18

We use the rule's' is a solution of the equation of f(s) =0 graphically f(s) intersect x — axis

at x = s, then ‘s’ solution of f(s}.

From the table f(—4)=0, f(1)=0 —4 and 1 are the roots of f(s)=0 inthe graph f(s)
intersectthe x —axisat s=-4.5s=1



The roots are {—4,1}

A
20
18+
161

14

121

3519512 =0

107

e

#
- + + - ! =
10 12 14 16 18 20

20 18 16 14 42 10 8 6




Answer 25PA.

Let us consider the equation 42 4 6x+6=0

Now consider related function f(x)=x’+6x+6

MNow we contract the table

x f(x)

-2 f(-2)=-2
-1 f(-1)=1
0 f(0)=6

| f(1)=13
2 r(2)=22

We use the rule ‘a’ is a solution. If () =0 and the root lies between ‘0" and ‘¢’ if f(b)<0
and f[r_-] =0 by graphically ‘a" is root if at x = a, f{x]intersectx— axis. If the root is non —

integer, f(x) have negative and positive values of a two consecutive integers
From the table f{-2}= -2,<0f(-1)=1>0
The roots of f(x) = 0 lies between integers now

£(~1.267)=0.0003 =0

The rootis —1 267

¥

0 9 8 7 6

{-1.267,0)

(-4.732,0) N

d &

04




Answer 26PA.
Let us consider the equation J,-I —4y+1=0
Mow consider related function f(y) = y* —4y+l

Now we contract the table for the function f(y)

y o f(y)=y -4yl

-1 f(-1)=6
0 £(0)=1
1 f(1)=-2
2 f(2)=-3
3 f(3)=-2
9 f(4)=1

From table we can observe that £(0)=1, f(1)=-2

f(1)y=-2 -{G,f[ﬂ}zl >0 and also f{}}:-‘?{ﬂ,‘f{:ﬂ:l}ﬂ

We use the rule “ Solution of an equation lies between any two consecutive integers ‘b’ and ‘c’,
it f(b)<0and f(c)>0

By using the rule, the root of the equation lies between 0 and 1 and also lies between 3 and 4.
Now,

£1(3.7321)=0.00017 = 0
£(3.7321=00.00017)=0



Now we use the rule ‘a’ is root of the equation f{x} =0.If f{a}:ﬂ

The roots of the equation approximately 0.2679 and 3.7321

1D‘Y '

10

¥

10



Answer 27PA.
Consider the equation
a’ —8a=4
a’-8a-4=4-4
a -8a-4=0

Let us consider the related function f(a:} —a*-8a-4

Now we construct the table for the function f{a}

a  [(a)

-1 f(-1)=5

0 £(0)=—4

I f(1)=-11
6 f(6)=-16
7 f(7)=-1
8 f(8)=—4

9 f(9)=5

From the table we can observe that f{-l} =5> {}_f[{]] =—-4 <0, -1,0 are consecutive
numbers and f(8)=-4 -;:(],1;"[9}: 5>0.8. 9 are consecutive integers.

We have the rule “solution of an equation lies between any two consecutive integers b and c. If
f(B)<0,f(c)>00rf(b)>0,f(c)<0
By using this rule we can say that the roots of the equation lies between —1,0and 9.

We have the rule ‘a’ is the solution of the equation f(x) if f(a)=0

Now,

f(-0.472)=-0.001=0

f(8.4?2] =-0.0012=0

By the above rule we can say that the roots of the equation f(a] =a’ -8a-4=0 are

-0.472,8.472 approximately.



AY

X

- : ' - t e
0 12 14 16 18 20




Answer 28PA.
Consider the equation

x+6x=-T7
X 46x+T7=-7+7 (Adding 7 on both sides)
X +6x+7=0

Let us consider the related function f(x)= X +6x+7
MNow we construct the table for the function f(x}

a2 f(1]=12+6x+?'

-5 f(-5)=2
-4 f(4)=-1
3 f(-3)=-2
-2 f(-2)=-1
-1 f(-1)=2

From the table we can observe that f(-S] =2 }[],f(—il:I: -l<0and -5, —4are

consecutive integer and also f{-l}:-l {{}ﬁf{—l]zz;r 0. -2, —1 are consecutive integers.
We have the rule “solution of an equation f(x] = () lies between any two consecutive
—ve integers band c. I f(b) <0, f(c)>0orf(b)>0,f(c)<0

By using this rule we can say that the roots of the equation lies between -5, —4and -2, -
1.

We have the rule ‘a’ is the solution of the equation f(x)=0iff(a)=0

Now, we take a number —1.586 which lies between -2, —1and f(-1.586)=-0.0006=0

and also take a number —4.4142 which is lies between -5, —4 and
fl:-4.4|42) =-0.006=0



By the above rule the roots of the equation f‘{x] =( are —1.586,—4.4142 approximately.

X246x = -7

10

A0

(-16,0)

¥x

10



Answer 29PA.

Consider the equation g2 _10m = -21
m* =10m+21=-21+21 (Add 21 on both sides)
m* =10m+21=0

Let us consider the related function f(m)=m®—10m+21

Now we construct the table for the function f(m)

m  f(m)y=m"—10m+21
0 f(0)=21

wmoR W N
-
—_—
[
]
S w

=]

1(6)=-3

From the table we can observe that £(3)=0, f(7)=0



We have the rule an integer a is said to be solution of f(x)=01 f(a)=0

By using this rule we can say that [3*?} are the solutions of equations p? _10m+21=0

104"

0 9 8 7 €

A0+




Answer 30PA.

Consider the equation p® +16=8p
p +16-8p=8p-8p (Subtract 8 p on both sides)
p+16-8p=0

Let us consider the related function f(p)=p’+16-8p

Now we construct the table for the function f(p)

p f(p)=p'-8p+16
-1 f(-1)=25

0 f(0)=16

1 f(1)=9

2 r(2)=4

3 f(3)=1

4 f(4)=0

5 r(5)=1

From the above table we can observe that f(4)=0

We have the rule an integer ‘a’ is said to be solution of f(x)=01if f(a)=0

By using this rule we can say that 4 is the solutions the symmetry

_-b
_la
_8
"2
=4

X

4, +4 are the equal roots.
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Answer 31PA.

Consider the equation 12,2 — 26n =30

12 —26n—-30=30-30  (Subtract 30 on both sides)
12n° = 26n-30=0
Let us consider the related function f(n)=12n" -26n-30

n f{n]zlln —26n-30
- r(-1)=8

0 f(0)=-3

L f(1)=-44

2 f(2)=-

3 f(3)=0

4 f(4)=5

From the above table we can observe that f(3)=
We have the rule an integer ‘a" is said fo be solution of f(n)=01 f(a)=0

We can say that 3 is the root of f(n] =

Symmedtry,
—b 26 I3
=—=——=—=23(b=-26,a=12,c=-30
2 20 127 a=12.c=-30)

3 is not equal root from the table f(-1)=8>0, /(0)=-30<0



The root of the equation f(x)=0. lies between any two consecutive integers b and c if

f(b)=0,f(c)<0

Take the number —(),833 which lies between —1,0

£(-0.833)=-0.0153=0

—.833 is root approximately

&Y

12n%-26n = 30

50 -45 40 35 30 25 20 15 -10

(-0.84,0)

-25

30
35
40
45
50

- - t - : ' - ' -
10 1% 20 25 30 35 40 45 50

X



Answer 32PA.
Consider the equation 4y% —35=—4y

4x* -35+4x=—4x+4x  (Add 4x on both sides)
4x° =354+4x=0

Let us consider the related function f(x]
F(x)=4x"+4x-35=0

MNow, construct the table for the function f{x}

x f(x)
-4 f(4)
-3 f(-3)=4(-3) +4(-3)-35=-11
2 f(-2)=4(-2) +4(-2)-35=-27

4(-4) +4(-4)-35=13

p )

-1 f(-1)=4(=1) +4(-1)-35=-35

0 £(0)=4(0) +4(0)-35=-35

| F(1)=4(1)" +4(1)-35=-27

2 F(2)=4(2) +4(2)-35=-

3 f(3)=4(3)" +4(3)-35=13

4 f(4)=4(4) +4(4)-35=45

From the above table, we can observe that f{-4)=13 >0; f(-3)=-11<0and -4 -3are

consecutive integers and also  f(2)=-11<0, f(3)=13>0 and 2, 3 are consecutive

integers. We have the rule *The roots of equation negative integers ‘0" and 'c'.
f(b)<0andf(c)>0orf(c)<0andf(b)>0" By using this rule the roots of the equation
lies —4,-3 and 2, 3



Let us take the number —3.5 and 2.5 which lies between —4, -3 and 2, 3respectives

2

£(2.5)=4(2.5) +4(2.5)-35
=0

f(-3.5)=4(-3.5) +4(-3.5)-35
=0

The roots are 2.5 and —3.5

A

4Ax’-35 = -Ax

251
201

*
- - } - + ' - t e
10 1% 20 2% 30 35 40 45 &0

50 -45 40 35 30 25 20 15 -10




Answer 35PA.
Consider the quadratic function f(x)=-x"-4x+12.

The equation of the axis of symmetry is,

=b
2a
_-(4)

2.-1
-2

The value of the function at x = -2 is,
f(x)=-x"-4x+12
=—(-2)' -4(-2)+12
=—4+8+12
=16

X=

The vertex of the equation is (-2,16).

The table of values is,

¥ F(x)=-x*-4x+12 F(x) | (x.f(x))

3| £(=3)==(-3) -4(=3)+12 | 15 | (-3.15)

1| f(-1)==(-1) -4(-1)+12 | 15 | (-1,15)

0 f(0)=—(0)-4(0)+12 | 12 | (0,12)

Ll r(1)=-(1) -4(1)+12 7 | (L7)

2

2 [ f(2)=-(2) -4(2)+12 0 (2.0)

3| S(3)=-(3)-4(3)+12 | -9 | (3,-9)




Make the function f(r) equals to zero, the values of rare 2 and -6.
Hence, r-intercepts are (2,0)and(-6,0).

The graph of the eqguation is as shown below.

' ¢
wh

%l
21
284
241
20l

f(x) = -x*-4x+12

!
- + - + + - + - = 3
B 12 16 20 24 28 322 3®B 40

40 36 32 28 24 20 6 A2




Verify the equation by factoring.
~x*—4x+12=0  (original equation )
X +4x-12=0
X +6x-2x-12=0
x-(x+6)=2-(x+6)=0
(x=2)(x+6)=0 (factorization )
x=2=0o0r x+6=0

x=2or x=-06

The roots of the equation _y* _4x+12=0 are (2,0)and(-6,0).

Hence. x-—intercepts are (2,{}} and (—5,13) .

Answer 36PA.
Consider the quadratic function f(x)=-x*-4x+12

The graph of the function is open down ward as coefficient of x2 is negative. The length of the
segment along the floor of each segment / arch is the distance between the points where the
curve intersect the x — axis.

We have the rule that the curve f(x] intersect the x- axis then f{x} =0
f(x) =0then f(x) intersects the x — axis.
Let f(.r] =

—x*—4x+12=0



Mow, construct the graph for the equation table form.

x o f(x) (x./(x))
-7 (-7 -4(-7)+12=0 (-7,-9)
-6 (-6) -4(-6)+12=0 (-6,0)
-5 (-5) -4(-5)+12=0 (-5.7)
4 (-4) -4(-4)+12=0 (-4.12)
-3 (-3) -4(-3)+12=0 (-3,15)
2 (-2) -4(=2)+12=0 (-2,16)
-1 (=1) =4(=1)+12=0 (-1,15)
0 (0) —4(0)+12=0 (0,12)
| (1)’ =4(1)+12=0 (1,17)
2 (2)" -4(2)+12=0 (2,0)

From the table, we can observe that the poinis (-6,0) and (2,0), f(x)=0 then graph
intersect the x — axis at the points [—6,!]) and (2,{]]_.

Length of the segment of the arch along the floor = distance between the points
[—6._,[}) and (Z,D]

= 2—{—6}=Eunit5 .we use the rule the distance between the points (a, 0)and (b, 0)is h—-g

wWhen ph>a

The length of the segment of the arch along the floor is 8 units.



Consider the given equation of the quadratic equation _f(_r] =—x'—4x+12

We have the rule, the vertex of the quadratic function g2 4+ py +¢15 x= ;_b: y =_4a:; 2
o

— o — 2
Vertex _biM
2a  4a

Now, compare the given equation f(_‘{']:—_rz —4x+12 With g L by + 0= f(:c]

Then a==Lb==-d4,c=12

The vertex of the given function x = o
o

)
2(-1)

4

T2

-2

y=4(—l}(11]—{—4)
4(-1)
_ —48-16
4
_ 64
4
=16

The vertex of the graph f(x)=-x"-4x+12 is (x,y)=(-2,16)

We have the rule “The height of the arch is the length between the veriex of the graph and
midpoint of the segment of the arch along the floor”



Now, the midpoint of the intersecting point of x — axis an segment of the arch = The midpoint
between the intersecting point of x — axis and the graph of the function.

The intersecting point of X — axis and the graph of the function, we can find from the table.

Table form

x o f(x) (%1 (x))
-6 (-6)" -4(-6)+12=0 (-6,0)
-5 (=5)' -4(-5)+12=0 (-5.7)
-4 (—4)' -4(-4)+12=0 (-4,12)
-1 (=1) =4(-1)+12=0 (-115)
0 (0) -4(0)+12=0 (0,12)

| (1) =4(1)+12=0 (L7)

2 (2) -4(2)+12=0 (2,0)

In intersection, points of x — axis and the graph of the function, the v — coordinates will be zero.

From the table, we can observe that the intersecting points of x — axis and the graph of the
function are (-6,0),(2,0)



Now, midpoint of the points

Use the rule midpoints of two points

(—6+2 D+D] yrd
= i a+c b+
% 2 2 1-‘5 3 L1d e o
(@.8)(c.d) =232 224
i
::iﬂ
L2

=(-2,0)
The length of the arch = The distance between the vertex and midpoint.

We have the rule the distance between two points (x,,,) and (x,,),)

=y —x) +(n-n)
The distance between the vertex [-llﬁ) and midpoints (-2,0)

= \/{—2+2)1 +(II}—1(€-}2

= Jo+(16)’

=+/256
=*16

Distance will not be in negative direction or negative values.

Vertex (-2,16) and midpoints of the segment (-2,0)is 16 units

The length of the arch = 16 units




Answer 38PA.

Consider the given equation of the quadratic equation f(_r] =—x'—4x+12

Now construct the graph from the table by giving different values of ‘x’ then we get different
values of f(x] and by plotting the points (x,f(_r]] and connect them. We get smooth curve.

Construction of table

x f(x) (x./(x))
-6 ( 6)" ~4(=6)+12=0 (~6,0)
-5 (-5)'-4(-5)+12=0 (-5,7)
-4 (—4)' -4(-4)+12=0 (—4,12)
-1 (=1) -4(=1)+12=0 (-1,15)
0 (0)-4(0)+12=0 (0,12)

| (1) -4(1)+12=0 (1,7)

2 (2)" -4(2)+12=0 (2,0)

From the table, we can find the graph, x — intersecting points. y —coordinates ‘0" points.
— Intersecting points = (-6,0) and (2,0)

According the problem, the length of arch segment along the floor = distance between
(-6,0) and (2,1)

We use the formula, distance between the points (a,0),(b,0) when b > a

The distance between the points
(5,0),(2,0)=2-(-6)

=8 units
The length of base of the arch = 8 units

We have, the rule that the vertex of the quadratic equation ax’ +bx+c=01s [2 4
a a

b 4ac— b‘*]

By using this rule, we find the vertex of the given parabola.



Now, compare the given quadratic equation —y2 _4x+12 =0 withav* +bx +¢ =0

a==-Lb==-4:c=12

-b_—(-4)
2 2(-1)
2
|
=-2
dac-b> _4(-1)(12)-(-4)’
4a 4(-1)
—48-16
- 4
64
T4
=16

_ . ¥
Theveﬂexntpmabma[—éu4aﬁ B

2a 4a

]z(—ZJﬁ}



Now, we find midpoint of the x — intersecting points of the x — intersecting points (-6,0)(2,0)

Use the rule, midpoint of two points (a,b) and (c,d) is [azcib:dJ

Height of the arch is distance between vertex and the midpoint of the intersecting points. We
use the rule distance between two points (x,,»,) and (x,,y,)

=J(x-x) (- n)

Therefore, the distance between the vertex [—2,]6] and (-2,0) is

J(-2+2) +(16-0)" =16

Hence, The height of the arch is 16 units

Use the rule “The area of the parabola 4 = %bhwhere b represents the base, h represents the
height of the parabola.

We have the length of base = the arch b = 8 units and height of the arch is 16 units.

Therefore, The area of the parabola 4 =§bh

A=%-B~Iﬁ (Replace b by 8, & by 16)

_256
3

The area of parabola 4 =&

3



Answer 39PA.

Consider the given equation of the quadratic equation f(_r] =—x'—4x+12

Consider there is 12 arches which is in form of above function. He wants to paints total arches
and the wants to apply 2 coats.

According to manufacture a gallon of paint will cover 200 square feets.

The cost of gallon paints is $27

We have the rule “The area under a parabola A4 =§b}j where b represents the base, h

represents the height of the parabola”.
We have to rule
“The length of the base of the parabola is distance between the x — intersecting points”.

The x — intercepting points we will get from the table

x  fx) (x.f(x))

-6 (-6)"-4(-6)+12=0 (-6,0)
-5 (-5)'-4(-5)+12=0 (-5.7)
-4 (-4) -4(-4)+12=0 (—4,12)
-1 (=1)'=4(-1)+12=0 (~115)
0 (0)-4(0)+12=0 (0,12)
I (1) =4(1)+12=0 (1,7)
2 (2)'-4(2)+12=0 (2,0)

From the table, we can find the graph, x — intersecting points. y —coordinates ‘0" points.
x — Intersecting points = (-6,0) and (2,0)

Therefore, The length of the base = distance between the points (-6,0) and (lﬂ]

=\(2+6)'~(0-0)
_F
=8

Length of the base of parabola is 8 units




We have the rule “The height of the arches is distance between vertex and the midpoint of the
base”

. L2
\Vertex of a parabola is [—b,qm ? ]

2a LY

Now compare the function f(x)= —1x? —4x + 12 with the quadratic function with

f(x)=ax’ +bx+c.wehave g=-1,b=—4 and c =12

— - 2
veriex = [ =2 4ac -5
2a 4da

_[=(4) 4(—1}(11}—{4)*]
2(-1)7 4=

(4 —48-16]

2" -4

]

:‘*-—4]

=(-2,16)

The vertexis (-2,16)



Now, we find midpoint of the x — intersecting points of the x — intersecting points [-&D][Eiﬂ]

We have “The rule the midpoint of (a,b) and (c.d) is [a-zi-ci#]
The midpoint of (-6,0)(2,0)is [—6 +2¢%J

59
~(-2.0)

The height of the arches = distance between the vertex and the midpoint of the intersecting
points we use the use rule distance between two points (x,,y,) and (x,,y,) is

\/(In — & ]z i {Jﬂ — Vs )z

The distance between the vertex (-2,16) and midpointis (-2,0) is

J(=2+2) +(16-0) =16
Height of the arch = 16, length of the base b = 8 feet

Area of the parabola is = Area of the Arch= 4= Ebh
3

P

3

_256
3

816 (Replace b by 8, / by 16)

Area of the arch is ? square units

256
—

Now, Total area of 12 arches = 12

= 1024 square feet

To paint 200 square feet we required 1 gallon of paint



Total require paint 12 arches is @ gallon (per 200 square feet we required 1 gallon of

point)
_2:512

2-100
_s12
100
=5.12 gallon

For two cost double coating required paints 2 -[5. ll) =10.24 = 11 gallons approximately.

We cannot buy the part of gallon. So we have to by 11 gallons.
The cost of the paint per a gallon = $27

The cost of 11 gallons = § (11.27)

= 5297

Hence, The total cost of paint 12 arches is double coating is [§297

Answer 41PA.
M and K are hiking in the mountains and the equation § = —16¢% +30¢ + 1000 represents the
height, in feet, of the apple ¢ seconds after it was thrown.

To find the duration for the apple to reach the ground, make the equation equals to 0 i.e. the
height is zero at the ground.

The equation is,

h=—=161 +30r +1000
0=—16¢ +307+1000

The quadratic formula for the quadratic equation gx® 4 px+¢ =0 IS.

_ —h++/b* —dac
2a
~30:+,(30)" ~4-(~16)-1000

= 2(16) (Replace a by —16, b by 30,¢ by 1000)

=30 £+/900 + 64000

-32

30+ /64900

-32

=30%254.75
-32
=30+ 25475 - —30-254.75
-32 -32
=8.89 or—7.02 (Time is not in negatives)

X

(Equation for quadratic formula)

Hence, the time taken the apple to reach to the ground is |9sec|approximately.




Answer 42PA.
Let the apple was thrown from the K and K was strop at level 1020 feet.

The sound levels 1000feet per second

The time taken the sound to reach the ground level is,

M seconds = 1.02 seconds
1000

But to reach the apple to the ground it will take 8.89 seconds and 3 seconds to reach them.
If it takes 3 seconds to reach them then 8.89-(3 +1) = 4.89 seconds time will be there.
Hence, the girls have 4.89 seconds time to call down and warn any hikers below.

Answer 43PA.
K and M have accepted a job moving the soccer playing fields.

They must mow an area 500 feet long and 400 feet wide. They agree that each will mow half
the area. They decide that K will mow around the edge in a path of equal width until half the
area is left.

1/2 Area 400 feet

500 feet

The length of field = 500 feet and the width of the field = 400 feet.
Total area that both will move is equals to the total area of the field.

Total area of the field is,

length - width = 500-400
= 200000 sq feet

But, each will move half of the area.
Each will move the area is,

I 200000
—-area =

2 2
=100000 sq feet

Hence, the rea each person will mow is 100,000 sq feet|.




Answer 44PA.

K and M have accepted a job moving the soccer playing fields.

They must mow an area 500 feet long and 400 feet wide. They agree that each will mow half
the area. They decide that K will mow around the edge in a path of equal width until half the
area is left.

1/2 Area 400 feet

500 feet

The area of the path is, the difference of area of the outer rectangle and area of the inner
rectangle.

_ (Suhstract 2 times of hte width ,1]
Length of inner rectangle =500-2x

from the outer rectangle length

_ _ Substract 2 times of the width "x'
Width of inner rectangle = 400-2x

from the outer rectangle width
50,
The area of the outer rectangle is,
Area = length - width
=500-400
= 2,00,000 square feet

The area of the inner rectangle is,
Area = length - width
=(500-2x)-(400-2x)
=2,00,000 -1000x —800x + 4x°
=2,00,000-1800x +4x°
= 4x” —1800x +2,00,000



The area of path is,

Area = 2,00,000 - (4x” ~1800x+2,00,000)
= 200000 — 4x” +1800x — 2,00,000
= 1800x —4x*
100,000 = 1800x — 4x° (Since, area of the path =100,000)

4x* —1800x + 100000 = 0 (Make variables one side)
4x’ —4-450x+4-25000=0
4(x* —450x +25000) = 0
x* —450x+ 25000 =0
Hence, the required quadratic equation is x* —450x + 25,000 =0.

Answer 45PA.
K and M have accepted a job moving the soccer playing fields.

They must mow an area 500 feet long and 400 feet wide. They agree that each will mow half
the area. They decide that K will mow around the edge in a path of equal width until half the
area is left.

1/2 Area 400 feet

500 feet
The quadratic equation represents the area of the path is ¥* —450x + 25.000=0.



To find the width (K mow), solve the quadratic equation x? —450x+25,000=0.

The quadratic formula for the quadratic equation g ¢ 4 fx+ e =0 IS.

_ —bt+b’ —dac
2a
_ 450+,/202,500—1,00,000
2

_4504,/102,500

2

_ 450+,/2500-(41)

2
450+ 50:/41
T2
=225+2541
=225+160.078 or 225-160.078
= 385 or 65

X

X

Hence, the K should move the field about |65 feet|or with |385 feet|.

Answer 46PA.
Let x' be the width of the path that K moving.

According to the problem area of the path = lf-\rea of the field
2

Area of the path = %(Sﬂﬂxﬁ-m[}}

Area of rectangle field = length xwidth

5004000

2

~ 500x2x200

- 2

=500x=200

=1,00,000 square feet

Factor 400 =2-200



Here, the mover will move the path with width » = 5fi -
Then the length will be,
500-2x=500-2-5

=500-10
=490 fi
The area of the path is,
A=5-490

A = 2450 square feet
By the person K has to move 1, 00,000 square feet.

To move 1, 00, 000 square feet has go around number of times is

100000

2450
=40

Hence, the person K will go with width ¥ = 5.

Answer 47PA.

3 ]
Consider the function f{x]=x +2x" -3x
x+5
3 2
The objective is to find the x — intercept of the graph f(x) = ¥ +2x —3x
X+5
] z
To find the x intercept put y = f(x)=0in the function f(x]:'r +2x" -3x
‘ x+5

2 +2x7 =3x

f[x}= x+5

3 2
X +2x -3x Substitute /' (x) =0
x+5

X +2x*=3x=0 Multiply with (x+5) on both sides
x-x'+2.x:x=3-x=0
x(xz +2x —3] = Use Distributive property ab+ac = a(b+c)
x(x* +2x-3)=0
z[x?—r+31—3]=ﬂ

r(x{x—l]+3(x—l}]=ﬂ

x[:-: +3){x—|)=ﬂ Factor
x=0 or (x+3)=0 or (x—1)=0 Use zero product rule
x=0 or x==3 or x=1

Hence, the x- intercepts of the function are [x=—3.ﬂ, and I[_




To check the intercepts, skeich the graph and plot the points (-3,0),(0,0), and (1,0).

Flel= X +2x2—3x

¥

Answer 49PA.

If the graph of a quadratic equation touch the x-axis or intersection point of the graph with
x — axisexists then the quadratic equation has real solution.

From the graphs in the options (A).(B).(C), and (D) observe that,
Option (A):

The graph in the option (A) touches the x- axis at the origin (0,0).
S0, y = (is the solution of the quadratic eguation of the graph.
Option (B):

The graph in the option (B) touches the x- axis at the point (-2,0).

S0, y = =2is the solution of the quadratic equation of the graph.



Option (C):

The graph in the option (C) does not touch the x- axis.

That is there is no intersection point of the graph and x- axis.

Hence, the quadratic equation of the graph has no real solutions.

Option (D):

The graph in the option (D) touches the x- axis at the points (-2,0), and (1,0).
S0, x =-=2, and x =1 are solutions of the quadratic equation of the graph.

Hence, from the given four options, the graph in the option (C) has no solution.

Answer 50PA.
Consider the following graph.

f X |




If the graph of a quadratic equation touch the x-axis or intersection points of the graph with
¥ — axisexists then the quadratic equation has real solutions.

From the figure, the graph £ (x) intersects x- axis at (-2,0), and (2,0).

Hence, the roots of the quadratic equation are |x=-2, andx=2|

Answer 51PA.
Consider the equation is ¥ _ v _4x+4=0-

The objective is to find the roots of the function by using graph.

Enter the function in graphing calculator as follows.

Press
Y =x'-x"—4x+4
The screen short shows as follows.

Flokl Flokz Flots
“NARRTI-RE—dkRn+d

~NYz=N
wHWa=
wHy=
wHe=
~NYE=

To get the graph of the function, press GRAPH key.

y=x3-x2-4x+4

a\




To find the zeros of the function press |2 _ Tr4CE|then confirm the left end and right end

the press enter.

The zeros of the function are

:Fi]!ﬂ.%l!ﬂl!
tualue

=) ol

Erlrd M H»\
4 2 mas 1 . [
Siintersect e
[k Y0

JF s M=z

[

LA
-] { [ -] ‘{ [
n=l V=i h=e V=0

Hence, from the graph, the roots of the function are |[x=-=2.1, and 2|

Answer 52PA.
Consider the equation is 2,* _11x* +13x -4 =10-

The objective is to find the roots of the function by using graph.
Enter the function in graphing calculator as follows.
Press

Y, =2x" —11x* +13x -4

The screen short shows as follows.

Flatl Flotz Flots

W EZEKAI-11%¥E+
13—

wWe=

wWr=

wWy=

wWe=

“NWE=




Set the windows as follows.

b THOOL
Amin=-2
wmar=d
Ascl=1
Ymin=-12
Ymax=d4
Ve l=2
wres=1

To get the graph of the function, press GRAPH key.

Iq:2x3—lhﬁ+13x—4

L

To find the zeros of the function press (9% . TR4CE|then confirm the left end and right end

the press enter.

The zeros of the function are

TEoalue |
= L5 Le ; . P

Zero
: Minlmum

G2 s mum

ot lhtersect

E'= dlﬂfd::{ E,ar-.:,

F R A T e b TEN y=i)

R OV | W

e -] g
n=i Y=n n=h Y=iE-i:z

Hence, from the graph, the roots of the function are |x=0.5,1, and 4|




Answer 53MYS.
Consider the equation y=x* +6x+9

Step 1: Write the equation of the axis of symmetry
The given equation y=x* +6x+9

Use the rule: “The equation of the axis of symmetry.
3 ; b .
Foe the graph y=ax" +hr+ewhere g20isx= —2—
&

MNow compare the equation y = 1-x2 +6-x+9 with y:aﬁ +hr+e - Wehavea=1b=6 and
c=9

x= _Ei (Equationm for the axis of symmetry of a parabola )
o
x= - (Replace a by 1 and b by 6)
2-(1)
x=—% (Factors 6=3-2)
x=-3 (Cancellatinn of the nemerator and the dennminatnr]

Hence, the equation of the axis of symmetry is

Step2: Find the coordinates of the vertex, since the equation of the axis of symmetry is y = -3
and the vertex on the axis, the x — coordinate for the vertex is —3

y=x'+6x+9 (Original equation)
y=(-3)" +6(-3)+9 (Replace x by —3)
y=9-1849

p=18-18

y=0

Hence, the vertex is (=3,0




Stepd: Indentify the maximum or minimum

The equation is y = x* +6x+9

Use the rule “The equation of the parabola is y:aﬁ + bx + ¢. Suppose the coefficient of x2
term is positive, the parabola open upwards and the vertex is a minimum point.

Suppose the coefficient of x2 term is negative, the parabola open downward and the vertex is a
maximum point”

Since the coefficient of the x2 terms is positive, the parabola open upwards and vertex is a
minimum point.

Hence, the maximum point of the parabola is (-3,0

Stepd: Graph the function y = x* + 6x+9

MNow, we consider the table for y:xz + Ay +9. We can substitute the different values of x is
y= X +6x+9. we get the y — values. Graph these ordered pairs and connect them, we get
the smooth curve.

X X +6x+9 ¥ (x.x)

3 (<3) +6(=3)+9=0 0 (-3,0)
2 (<2) +6(-2)+9=1 1 (-2.1)
-1 (<1)'+6(-1)+9=4 4 (-L4)
0 (0)+6(0)+9=9 9  (0,9)

| (1) +6(1)+9=16 16 (1.16)
2 (2Y+6(2)+9=25 25 (2,25)

3 (3)+6(3)+9=36 36 (3.36)



B

10

Y = x*16x+9
B

10

Add these all ordered pairs; we get a parabola open upward.



Answer 654MYS.

Consider the equation y=—-x* +4x-3

Step 1: Write the equation of the axis of symmetry
The given equation y = —x? +4x—3

Use the rule: “The equation of the axis of symmetry.

3 . b
Foe the graph y=ax" +hr+ewhere g20isx=——

2a
Mow compare the equation J.-z_;,;? +4. v =3 with y:a;.,ﬁ +hr+e - Wehavea= -1, b=4
andc= -3
b . .
== (Equationm for the axis of symmetry of a parabola )
o
4
x=- (Replace a by —1 and b by 4)
2-{—-I]
x=- 2:2 (Factors 4=2-2)
2-(-1)
1-2 : .
X= -ﬁ (Can-:ellatmn of the nemerator and the denommatur]
=

Hence, the equation of the axis of symmetry is

Step2: Find the coordinates of the vertex, since the equation of the axis of symmetry is x =2
and the vertex on the axis, the ¥ — coordinate for the vertex 2.

y==x"+4x=3 (Original equation )
y=—(2)"+4(2)-3 (Replace x by 2)
y=—4+8-3

y=—T7+8

y=1

Hence, the vertex is |(2,1)




Step3: Indentify the maximum or minimum

The equation is y=—x +4x-3

Use the rule “The equation of the parabola is y = ax® + bx + ¢. Suppose the coefficient of x2
term is positive, the parabola opens upwards and the vertex is a minimum point.

Suppose the coefficient of x2 term is negative, the parabola open downward and the vertex is a
maximum point”

Since the coefficient of the x2 terms is negative, the parabola open downwards and vertex is a
maximum point.

Hence, the maximum point of the parabola is |(2,1)

Step4: Graph the function y=—x? + 4x—3

Now, we consider the table for y = —x? +4x—3. We can substitute the different values of x is
TR —x? +4x—3. we get the y — values. Graph these ordered pairs and connect them, we get
the smooth curve.

X —x"4+4x-3 y (x.)

-3 —(-3)" +4(-3)-3=-24 24 (-3,-24)
2 —(=2) +4(=2)-3=-15 -15  (-2.-15)
-1 —(=1)"+4(-1)-3=-8 -8 (-1,-8)
0 —(0) +4(0)-3=- -3 (0,-3)

| ~(1)" +4(1)-3=0 0 (1,0)

2 ~(2)" +4(2)-3=1 1 (2.1)

3 —(3)+4(3)-3 0 (3.0



Add these all ordered pairs, we get a parabola open downward.

1D'w

5 L

a0 9

10

¥



Answer 55MYS.

Consider the equation y =(.5x —-6x+35
Step 1: Write the equation of the axis of symmetry
The given equation y=0.5x* —6x+5

Use the rule: “The equation of the axis of symmetry.

2 . b,
Foe the graph Pp=ax” +hr+ewhere gz20isx=——

2a

Now compare the equation y =0.5x* —6x+5 With y=ax* + bx+¢c. Wehave a=05,b= -6
andc=5

b : :
Y (Equationm for the axis of symmetry of a parabola )

-6

xX=- Replace a by 0.5 and b by -6

2-(0.5) (Rep d y =)

~3.2
Xx=- {Factur56=3~2]

2-(0.5)
x= % {Cancellation of the nemerator and the dennminatur]
x=6

Hence, the equation of the axis of symmetry is

StepZ: Find the coordinates of the vertex, since the equation of the axis of symmetry isx =6
and the vertex on the axis, the X — coordinate for the vertex &.

y=0.5x"-6x+5 (Original equation )
y=0.5(6)"~6(6)+5 (Replace x by 6)
y=18-36+5

y=23-36

y=-13

Hence, the vertex is {ﬁ,—l?r}




Step3d: Indentify the maximum or minimum
The equation is y=0.5x" —6x+35

Use the rule “The equation of the parabola is y:._-HE + bx + ¢ - Suppose the coefficient of x2
term is positive, the parabola opens upwards and the vertex is a minimum point.

Suppose the coefficient of x2 term is negative, the parabola open downward and the vertex is a
maximum point”

Since the coefficient of the x2 terms is positive, the parabola open upward and vertex is a
minimum point.

Hence, the minimum point of the parabola is (5,—]3)

Stepd: Graph the function y =0.5x* —6x+5

Now. we consider the table for y= 0.5x% —6x + 5. We can substitute the different values of x is
¥ =0.5+> —6x+5. we get the y — values. Graph these ordered pairs and connect them, we
get the smooth curve.

x 0.5x* —=6x+5 ¥ (x,»)
4 0.5(—4)' -6(-3)+5=37 37  (-4,37)
2 05(=2)-6(-2)+5=19 19  (-2,19)
0 0.5(0)-6(0)+5=5 5 (0,5)

2 0.5(2)" -6(2)+5=-5 -5 [3,-5)
4 05(4)-6(4)+5=-11  -11 (4,-11)
6  05(6)-6(6)+5=-13  -13  (6,-13)



Add these all ordered pairs, we get a parabola open upward.

Y
] 50
451

407

31

30+
54+

Y = 0.5x°-6x+5

50 45 40 35 30 25 20 A5 10 5
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20

a54
an4d
404
45+

50

Answer 56MYS.

Consider the given equation g2 _24m=—144

Claim: Solve the equation ;2 — 24, = —144 Dy using factoring.

-

- - ¢ - + ' - ¢ =
¥ 15 20 25 30 35 40 45 &0



Step1: Rewrite the equation 2 _ 24, = —144 in the standard form of the quadratic equation
ax® +bx+cWhere g # ()

m’ —24m = 144 (Original equation)
m* =24m+144 = =144 +144 ( Add 144 on both sides)
m =24m+144=0

Step2: To solve the equation by factoring
m' —24m+144 =0 (Original equation )
m =12m=12m+12-12=0 (Factors 24m =12m+12m)
m(m=12)=12(m-12)=0
(m~l?}(m—|2)=ﬂ'
Step3: Substitute each value of m in original equation

m* —24m=-144

m® —24m = —144
9
l:ll}1 —-24(12)=-144 (Replace m by 12)
2]
144 — 288 =—144
-144 =-144 true

m° —24m=—-144

o

(12)" -24(12)=-144 (Replace m by 12)
i
144 - 288 =—144
—-144 =-144 true

Therefore m = 12 and m = 12 satisfies the equation ,,? _ 24m = —144

Hence the solution set is {12

Answer 57MYS.
Consider the given equation 7% =70, -175

Claim: Solve the equation 7,2 = 70, —175 by using factoring.



Step1: Rewrite the equation 7,2 =70, —175 in the standard form of the quadratic equation

ax’ +bhx+c=0Where gz

7 =70r =175 (Original equation)
Tr* =70r =70r=175-70r (Subtract 70» on both sides)
Trt =T70r=-175
7 =70r+175==175+175 (Add 175 on both sides)

Tr =70r+175=0
7’ =70r+175 _0

(Divide 7 on both sides)

7 7

Tr _?{]r+ 175 —0
7 7 7

P —10r+25=0

Step2: To solve the equation by factoring

P —-10r+25=0 (Original equation)
2 —
1 =Sr-5r+25=0 It i
25=5:5

rr=5%r=5%r+25=0
1'(1'—5:]-5(1"-5):{}
[r—ﬁ][r—ﬂ}:l}

r=5=0 or r=5=0
r=>3 or F=5



Stepd: each value of r in original equation

Tr? =T70r-175
7 =700 175

7(5) im(s)— 175

o

7.25=350-175
175 =175
T7ri =70r-175

\

7(5) =70(5)-175
?

7-25=350-175

175=175

(Replace r by 5)

true

(Replace r by 5)

Lrue

Therefore r = 5 and r = 5 satisfies the equation 7,2 = 70, —175

Hence the solution set is {5}

Answer 58MYS.

Consider the given equation 44? +9 = —124

Claim: Solve the equation 44° +9 = —]24 by using factoring.

Step1: Rewrite the equation 442 + 9 =124 in the standard form of the quadratic equation

ax’ +bx+ce=0where g0

4d* +9=-12d

(Original equation)

4d* +9+12d =—=12d +12d (Subtract 124 on both sides)

4 +12d +9=0



Step2: To solve the equation by factoring

4d* +12d +9=0

Ad® +6d +6d+9=0
2d-2d +2d-3+2d-3+3-3=0
2d(2d +3)+3(2d +3)=0

(2d +3)(2d +3)=0

(Original equation)

2d+3=0 or 2d+3=0
2d+3-3=0-3 or 2d+3-3=0-3 (Subtract 3 on both sides)
2d =-3 or 2d =-3
-3 ( Divide 2 -
2d = = s -: o 2d = -3 (Divide 2 on both sides)
2 2 | both sides P. 2
d=_—3 or d P
2 2
Step3d: Each value of d in original equation
4d’ +9=—-12d
4d* +9=-12d

() (3)

¥
4-3+9=—12-[_—3]
4

(Repla-:e d by _?3]

2
¥
| -9+9=-ﬁ-2-[;3]
2
?
9+9=18 (Simplification )
18=18 true



4d° +9=-12d

2 7
4[—3] +9=—I2[—3] (Replaced by —3)
2 2 o,
.
4,E+g:_|g,{__3]
4 2
]
I-9+9=-6-2-[-—3]
2
3
9+9=18 (Simplification )
18=18 true

Therefore =_?Sand d =_?3 satisfies the equation 44% +9=—124

Hence the solution set is {—?3}

Answer 63MYS..
Consider the expression 4* 4+ 14g+ 49

Claim: To write the trinomial 4 4144+ 49 a5 a perfect square.
a +lda+d9=a*+2-a-7+7-7

:[.:H-?]j (Use the rule a® + 2ab + b’ ={a+h}1)

The perfect square of * 4+ 14q+49 IS |(a+ ?}’

Answer 64MYS.
Consider trinomial 2 —10m+ 25

Claim: To write the trinomial 42 — 10 + 25385 a perfect square.
m* —=10m+25=m" —10m+ 25

=m-m-5m->5m+25

=m-(m-5)-5-(m-5)

=(m=3)(m-3)

= (m—S]2

The perfect square of 2 _ |0+ 25 1S (m_j]"'




Answer 65MYS.

Consider the trinomial ;2 416/ —64-
The objective is to determine whether the trinomial is perfect square.
The trinomial can be written as,
1*+16t—-64=¢+2-8-1 -8
=(1-8) Use (a—b) =a’ —2ab+b’
Thus, the trinomial is a perfect square.

Answer 66MYS.
Consider trinomial 4y* +12y+9

Claim: To write the trinomial 4y +12y+9 as a perfect square.
4y +12y+9=4y" +12y+9
=2y-2y+6y+6y+3-3
=2y-(2y+3)+3-(2y+3)
=(2y+3)(2y+3)

=(2y+3)’

The perfect square of 4y” +12y+9 is |(2y +3)1

Answer 67MYS.
Consider the trinomials g4% _124 - 4-

The objective is to determine whether the trinomial is perfect square.
The trinomial can be written as,
9d® —12d -4 =(3d)' -2-3d-4-2°
#(3d) -2-3d-4+2°
Thus, the coefficient is negative, so it can't be written as a perfect square.

Hence, the trinomial is not a perfect square.



Answer 68MYS.
Consider trinomial 25+ —10x+1

Claim: To write the trinomial 25,2 _10x+] as a perfect square.

25x* =10x+1=25x" -10x+1
=(5x)" =10x+1
=5x-5x-5x-5x+1-1
=5x-5x-5x-1-5x-1+1-1

=5x-(5x=1)-1-(5x-1)

=(5x—|)2

The perfect square of 25y _10x+1 IS (5_1;_1}1






