Chapter 10. Quadratic And Exponential Functions

Ex. 10.3

Answer 1CU.
Use algebra titles

(]

Hence the area of the square is 2 4 4y +4.

Answer 1GCI.
Consider the function y = g(x _;;)1 +k
Use the rule

“The standard form of the parabola is with vertex (/,k)is given by
y—k =a{x—h): or _]’=H[,1‘—.ﬁ): +k
Therefore the vertex of the function y = a[,r _;;)"' +kis

Answer 1PQ.
Consider the equation y=x*—-x-6
Step1: Write the equation of the axis of symmetry. The given equation is y=x* —x—6

Use the rule “The equation of the axis of symmetry for the graph  y = ax® + bx + cwhere g = (

S e
2a

Now compare the equation y = x* —x—6Wwith y = ax’ + bx +¢.

We have g=1b==-land c=-6

x= ;—h ( Equation for the axis of symmetry of a parabola )
o

.r=—ﬂ (Replace a by 1 and b by —1)
2-(1)

X =é (Simplification )

Hence, the equation of the axis of symmetry is |y =—

(8]




Step2: Find the coordinates of the vertex. Since the equation of the axis of symmetry is x=l
2

and the vertex lies on the axis, the x — Coordinate for the vertex is y = l

y=x"-x-6 (Original equation )
—[l]z—[l]—ﬁ [Rc lacex b l]
y 5 5 p Y 3
11
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=472
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Stepd: Identify the maximum or minimum
The equation is y=x*-x-6

Use the rule “The equation of the parabola is y:mz + bx + ¢ - Suppose the coeflicient 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 maximum
points.”

Since the coefficient of the x2 term i8s positive the parabola open upwards and vertex is a
minimum point.

Hence, the minimum points of the parabola is [%-—35]



Stepd: Graph the function y=x* —x -6

Now, we consider the table for y = x* — x — 6. We can substitute the different values of x is
y:f - x—&, we get the y — values. Graph these ordered pairs and connect them, we get the
smooth curve.
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Add these all ordered pairs; we get a parabola open upward.
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Answer 2CU.

Consider the trinomial 4! _5y_7=0
Claim Solve the equation 42 _§x_7=0
Step 1 Isolated 42 and x terms
x'=5x=7=0 [Urigina] equatinn]
X =5x-T+7=0+7 [Add 7 to each side]

xP—5x=7



Step 2: Complete the square and solve the equation 2 _5y =7

P =5x=17
x-1.5.x=7
X =-=.5x=7
x _3.3_—.£=?
2
52 2 2 T
xt=2 .vc-£~1-(E =?+[E] Add (E] to each side
2 |2 2 2
32 W2
x~2i| =742 Factorx* 2.2+ 2
2 4 2 L2,
(x_f:zsus
2 4
[ 5% 53
X——| =—
4 4
[I-£] =13.25
2
[.r—g] =+/13.25 or .r=§—\1'13.25
~25+36 or  =25-36 [Since1325236]
= 6.1 or =—1.1
Therefore, x = 6.1 or x=-1.1

Hence, the solution set is




Answer 2GCI.
Consider the equation 2 _2y_3
Claim: Write the equation 2 _ 2, _3veriex form
To rewrite the equation 2 _ 2y 3 in the standard form of parabola with vertex (/,k)is
y=a(x-h) +k
y=x"=2x-3 (original equation)
=(x*-2x-1)-3-1
=|:':~;—l)2 -4

Therefore y=x’-2x-3vertexformis |y=(x—-1) -4

Answer 2PQ.
Consider the equation y =2x%+3

Step1: Write the equation of the axis of symmetry. The given equation is y =2x* +3

Use the rule “The equation of the axis of symmetry for the graph ¥ = av’ + bx + cwhere a=0

5 y=—"
2a

Now compare the equation y=2x*+3 With py=ax’ +bx +¢-

We have g=2,b=0andc=3

x= ;—b ( Equation for the axis of symmetry of a parabola )
a
0
X = —% (Replace @ by 2 and b by 0)
x=0 (Simplification )

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 =)
and the vertex lies on the axis, the x — Coordinate for the vertex is y = ()

y=2x"+3 (Original equation )
y= 2{{}}2 +3 (Replace x by 0)
y=0+3

y=3



Stepd: Identify the maximum or minimum
The equation is y=2x*+3

Use the rule “The equation of the parabola is y:aﬁ + bx + ¢ Suppose the coeflicient 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 maximum
points.”

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

Hence, the minimum points of the parabola is [{],3}

Step4: Graph the function y = 2x* +3

MNow, we consider the table for y = 2 y? +3. We can substitute the different values of x is
V= 2y +3. we get the y — values. Graph these ordered pairs and connect them, we get the
smooth curve.

x | 2x*+3 Y| (xy)

—2| 2(=2)"+3=11 |1 | (-2.11)

—1| 2(-1)+3=5 |5 | (-1,5)

0 | 2(0)°+3=3 |3 | (0.3)

1| 201)'+3=5 |5 | (L3)

2 | 2(2)+3=11 |11 ] (2,11)




Add these all ordered pairs, we get a parabola open upward.
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Answer 3CU.
Consider the equation 5 4 12x=15
Step-1:- Solve the equation 532 1 12x =15

first divided each side by 42 co-efficient

5x" +12x=15 [Original equation
5x* +12x _15

5 5
X’ +Ex=3

Therefore, the first step need to solve the equation 542 4125 =15 by completing square is
divided each side by 5

Answer 3GCI.
Consider the equation 2 ;247

Claim: Write the equation 2 2,7 in veriex form
To rewrite the equation 2 4 2, —7 in the standard form of parabola with vertex [}r,k] is
_]r=a:a'(gc—h)2 +k
xt+2x-7 (original equation )
=x'+2x-7
=x"+2x-1+1* -1 -7

=(x+1)" =1-7

=(x+|]2—8

Therefore 42 4 25_7 vertex form is J,::{_r+1}1 —g




Answer 3PQ.
Consider the equation y = -3x* —6x+35

Step1: Write the equation of the axis of symmetry. The given equation is y= 3y By +5

Use the rule “The equation of the axis of symmetry for the graph y:mz +hx+ecwhere g0

5 xm_2

2a

Now compare the equation y =2x% +3 with y = ax® + bx +¢-

We have g=-3,b=—6andc=5

X = > (Equation for the axis of symmetry of a parabola)
o
(-6)
Xr=—— Replace a by =3 and b by =6
gt (Simplification
-2-3
== 2—33 (Canccllatiun of the numerator and the denﬂminamr}
x=-1

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 = —1
and the vertex lies on the axis, the x — Coordinate for the vertex is y = —|

y==3x"—6x+5 (Original equation)
y==3(-1)=6(-1)+5  (Replacexby —1)
y==3(1)+6+5

y=-3+11

y=8



Step3d: Identify the maximum or minimum

The equation is y=-3x* —6x+35

Use the rule “The equation of the parabola is y:axf + 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 maximum
points.”

Since the coefficient of the x2 term is positive the parabola open downwards and vertex is a
maximum point.

Hence, the maximum points of the parabola is [—]_.,E.)

Stepd: Graph the function y = -3x? —6x+35

Now, we consider the table for y = —3x? —Bx+ 5. We can substitute the different values of x is
J;:_j-',_r’- —6x+5, we get the y — values. Graph these ordered pairs and connect them, we get
the smooth curve.

X | 3x*—6x+5 ¥ (x,5)

-2 | -3(=2)’-6(-2)+5=5|5 (-2,5)

—1| =3(=1)"=6(-1)+5=8 |8 (-1.8)

0 | -3(0)'-6(0)+5=5 |5 |(0.5)

2 | -3(2)'-6(2)+5=-19| —19| (2,-19)




Add these all ordered pairs; we get a parabola open downward.
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Answer 4CU.
Consider the equation {* _gh+9 =125

Step-1:- first rewrite the equation g2 _ g4 +9 = 2585 8 COMMON square.
b’ —6b+9 =25
b*-2-b+3+3 =25 [Write 6b as 2-b-3]
(b-3) =25



Step-2:- Now solve the equation (h_g}z = 25 by taking the square root of each side. We
obtain ‘b’ values (5_3]2 =

1![&—3]2 =25 taking the square root of each side
b-3=15 J25 =45
b-34+3=34£5 Add 3 to each side
b=315
b=3+5 or b=3-5
h=8 or b=-2
There for, h=§ or h==2

Step-3:- Substitute each b value in the original equation p? _gp+9 =25

b —6b+9=25 [original equation |
l-l'
(8) -6(8)+9=25 [Replace b by §]
s
64-48+9=25
7
T3-48=25
25=25True
b —6b+9 =25 [original equation ]
9
(_2]2 _ﬁ(_2)+ 9=25 [Replace b by 8]
9
4+12+9+9=25
9
25=25 True

b=8 and p=-2 statics the original equation p? _gp+9 =25

Hence, the solution setis |{-2,8}




Answer 4GCI.
Consider the equation 2 _ 4y +8
Claim: Write the equation 2 _ 4y +g in vertex form

To rewrite the equation ,? _ 4y 4+ 8 in the standard form of parabola with vertex (h,k]is

y=a{x—h}2+k

y=x"—4x+8 (original equation )
=x'=2-x-2+8 (Write 4x as 2-x-2)
=x"-2.x-2+2"-2"+8
=(x-2) +4

Therefore yx* _4x 4.8 vertexformis |y =(x— 3}

Answer 4PQ.
Consider the equation:

K +6x+10=0

The objective is to solve the equation 4?2 4 6y 410 =0 using graph.

To graph the function f(x)=x" +6x+10.construct the table for f(x)=x"+6x+10.
Mow, substitute the different values of ‘x’is the original function f{x]:x" +ox+10.
We obtainthe f(x)values as follows.

X X 4+6x+10 f(x)  (xf(x)

5} +6(-5)+10=5 5 (-5,5)
—4) +6(—4}+]{] 2 2 (—4,2}

-2)" +6(-2)+10=2 2 (-22)

(-1.5)

(
(
-3 (-3)+6(-3)+10=1 | (-3.1)
(
(-

1) +6(~1)+10=5

L



Plot all the above ordered pairs and connected them.
We obtain the smooth curve.

The following is the figure:

.

We observe that the graph has no x — intercept. Thus, there are no real number solutions for
this equation »? L 6x+10=0

Therefore, the solution set of the equation 2 4 6x+10=0 is |{#}|-




Answer 5CU.
Consider the equation p? 4 14m+49 = 20
Claim solve the equation 4 4 14m+ 49 =20

Step-1 :- Rewrite the equation ,,? 4 14m + 49 = 20 as a completing square form.

m* +14m+49 =20 [original equation. ]
m+2-m-7+49=20 [writel4as2-m-7]
m+2-m-7+7 =20

(m+7) =20 [facmrmz+2m+?zas{m+?}3]

Step-2 :- Now solve the equation (m+jr)2 = 20 by taking the square root of each side. We

obtain ‘m’ values

(m+7) =20

(m+7)" =20 [taking the square root of each side |
m+7=120

m+7-7=-7J20 [substract 7 to each side |

m=—?iu|"2—{]
m=—?+@ or m=—?—~fﬁ
m=-7+45 or m=-T-4.5 [since 20 t&ﬁ]

m=-2.5 or m=-—11.5

Hence, the solution set is {—2.5,-] 1.5}




Answer 5GCI.

Consider the equation y = x* + 6x -1
Claim® Write the equation y = x* 4+ 6x—1 in vertex form
To rewrite the equation y=x3 +6x—1 in the standard form of parabola with vertex (};,ﬁ:]is
v=alx -—h}t +k
y=x*+6x-1 (original ﬂquatiun}
=x"+2-x-3-1 (Write 6x as 2-x-3)
=x'+2-x-3+3" -3 -1
=x"+2:.x-3+43-9-1]
={x £3)° =10

Therefore y=f+ﬁx_|vertexmrm is y=(x+3)z_]{]

Answer 5PQ.
Let us consider the equation y? _2y_1=0

Step1: Rewrite the consider related function f(x]:x* — 25—1]
Now we construct the table for the function f(x]
f(x)=x"-2x-1=

4 f(A)=(4) -2(-4)-1=

3 f(3)=(3) -2(3)-
2 f(2)=(2) -2(-=2)-1
~1 f{-l}:(-l]‘-z(-r)-lzz
0 £(0)=(0)" =2(0)-1=~

I f(l] [I] —2(]—I——2

-

2 f(2)=(2) -2(2)-1=-1
3 F(3)=(3)-2(3)-1=2
$ W= -2)-1=7
5 £(5)=(5) -2(5)-1=14

From the table, we can observe that f(-1)=2>0 f(0)=-1<0and —1,0are
consecutive integers and also  f(2)=-1 {n,1f(3}=z} 0 and 2, 3 are consecutive integers.

We have the rule “The roots of eguation f(_-;] = (} lies between any two consecutive integers
Dand ¢ I f(v)<Oandf(ec)>0 (or) f(c)<Oandf(b)>0"

By using this rule the roots of the equation lies between —1,0and 2, 3



Let us take the number —0.5 and 2.5 which lies between —1, 0 and 2, 3 respectively.

£(-0.5)=(-0.5)" =2-(-0.5) -1
=0.25+1-1
=0.25
= ()
Similarly,
f£(2.5)=(2.5) -2-(2.5)-1
=6.25-5-1
=6.25-6
=0.25
=0
By the above rule we can say that the roots of the equation f{x] =x’-2x-1is —-05,25

approximately
Ay

X2 2x-1=0

b
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Answer 6CU.
Consider the trinomial 42 _12g+¢

Claim: To find the value of ¢ that makes the trinomial ;* _124+ ¢ IS @ perfect sqaure

Step-1:- Find %Df 12 je. . =0

2
Step-2: Square the result of step 1 ie. (_h)t =13h

Step 3:- Add the result step 210 4% _ 124 18 g —12a+3b
Thus, Notice that g —12a+35={a—6]2
Answer 6PQ.

Let us consider the equation 2 _ 5§y _g=0

Step1: Rewrite the consider related function f(x)=x*-5x-6

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

¥ f(x)=x*-5x-6

4 f(-4)=(-4)"-5(-4)-6=30
3 f(3)=(3) -5(-3)-6=18
2 f(-2)=(-2)"-5(-2)-6=8
-1 f(-1)=(=1) -5(-1)-6=0
0 f£(0)=(0)-5(0)-6=-6

! F(1)=(1)"-5(1)-6=-10
2 f(2)=(2)"-5(2)-6=

3 f(3)=(3) -5(3)-6=-12
4 f(4)=(4) -5(4)-6=-10
5 f(5)=(5) -5(5)-6=—6

6  f(6)=(6) -5(6)-6=0
We use the rule that, ‘a’ is a solution of the equation. If f(a)=0. Graphically, f(a)intersect

X — axis at x = a, then ‘&' is solution of f(:a).
From the table, f(-1)=0,f(6)=

—1 and & are the roots of f{a} = (}in the graph f(x] intersectthe x —axisat x==1,x=6



The roots of the equation {-1,6}

AY

bt
- - + - - . - s —
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Answer 7CU.

Consider the trinomial ;2 4 574 ¢

Claim: To find the value of ¢ that makes the trinomial ;2 45y 4+ is a perfect square

Step-1:- Find l of 3ie. E
2 2

2
Step-2: Square the result of step 1 ie. [E] :E
2 4
: a8 235
Step 3:- Add the result step 210 g2 L5 l.e. " +5t+—
Thus, ;;:E Notice that ;2+5;+£:[;+E]
4 4 2
Answer 7PQ.
Consider the equation ¢? 4 ¢ =—15
Claim: To solve the equation ¢? 4 8¢ = —15 Dy completing the square.

Step1: Write the equation ¢2 4 8¢ = —| 5 as a perfect square form

s?+8s=-15 (Original equation)
s$42.5-4==15 (Factors8s =2-5-4)
P42 5444 =-15+4 [ﬁdd 4 unbuthsidcs)

s$+2-5-4+4 =—15+16
s+2-5-4+44° =1
{5“'4]2 =1 (Facturs:sz +2-5-4+ 4 :{3...4]’-]

Step2: Now solve the equation (54.4)2 =1 by facing the square root of each side, we obtain

the “s 'values
(s +4:|2 =1 (Original equation )
V(s +4) =1 ( Taking the square root of each side)
s+4= %] (Cancellation of the square root and square )
s+4-4=+1-4 (Substract 4 on both sides)
s==1-4
s=1-4 ors=-1-4

5=-3 ors= -5



Stepd: Substitute each value of s’ is the original equation ¢ ;8¢ =—15

s*+8s=~15 (Original equation )
?
(-3}2 +8(=3)=-15 (Replace s by -3)
9-24=-15
=15=-15 True
s*+8s=—15 (Original equation)
9
(—5]2 +8(=5)=-15 (Replace s by -35)
i
25-40=-15
=15=-15 True
Therefore s = —3 and s = —5 satisfies the equation §? 1 85 = —|5

Hence, the solution set is |{~3,-5}

Answer S8CU.
Consider the trinomial ~? _ge=7

Claim Solve the equation 2 _ g = 7Dy completing the square.

Step 1 : Rewrite the equation ? _ g =7 as a completing the square

¢t —be=1 [ original equation |
et =2.¢-3=7 [ Write —6¢ as —2-¢-3]
¢ =2.¢34+3 =743 [Addtﬂeachside I:r_»,r33]

ct=2¢-3+3 =749
(x-3) =16 | Factors ¢* ~2-c-3+3 as (¢-3)’ |



Step 2: Now, solve the eguation (_1-_3}2 =16 by taking the square root of each side. We
obtain ‘¢’ values (x—3}2 =16
c-3=4/16 [Taking the square root of each side]
c=3=44
c-3+3=3%4 [Add 3 to each side]
c=3%4
c=3+4orc=3-4
c="7 ore = -1
Step3: Substitute each value of ¢ in the original equation 2 _ge =7

¢’ —6c=7 [original equation

?
(7)" -6(7)=7 [Replace ¢ by 7]
?
49-42=7
7=7True
¢t —6e=17 [original equation]
I'I‘.
(1) =6(-1)=7  [Replace c by 1]
l}
1+6=7
7="7 True

Therefore, ¢=7,and ¢=—] satisfies the original equation 2 _ge=7

Hence, the solution setis |{-1,7}

Answer 8PQ.
Consider the equation g _10g=-24

Claim: To solve the equation 4% _ 104 = —24 by completing the square.



Step1: Write the equation 42 _10g = —24 as a perfect square form

a* —10a=-24 (Original equation)
a=2-a.-5=-24 (Factors:10a =2-a-5)
a-2-a-5+5=-244+5 I:Add 5% on both sides:l

a-2-a5+5=-24+25

Factors:a® —2-a-5+5" = (a-5)’
and 5° =25

(1::"—5}2 =1 (Combine like terms)

(a-5)" =-24+25

Step2: Now solve the equation [a_j}t =] by facing the square root of each side, we obtain

the ‘a 'values

{.::r—S}ir =1 (Original equation )
J(a- 5) =1 ( Taking the square root of each side)
a—5=+I (Cancellation of the square root and square )

a-5+5=+1+5 (Add 5 on both sides)

a=xl+5
a=1+5 or a=-1+5
a="6 or a=4

Stepd: Substitute each value of ‘a’ is the original equation 42 _10g = -24

a’ —10a=-24 (Original equation )
7
(6)" ~10(6)=—24 (Replace a by 6)
?
36-60=-24

-24=-24 True



a’ —10a=-24 (Original equation )

a9

(4)" -10(4)=—24 (Replace a by 4)
?
16-40=-24
-24=-24 True

Therefore a =6 and a =4 satisfies the equation 4% _10g=-24

Hence, the solution set is |{6,4}

Answer 9CU.
Consider the trinomial 42 {7y =—12

Claim Solve the equation ,? 4 7y = ]2 by completing the square.

step 1 : Rewrite the equation 2 {7y =_12 as a completing the square

X+ Tx=-12 [original equation |
o 4+1-7x==12
II+E.?.J¢=_|3
2
7
x*+2.x==-12
2
32 2
x*42.x —+[1 =—12+[1J
2)
& =
X+— =—]2+£
L A 4
[ Y -48+48
x+—| =
\ J 4
AN
X+—| =—
. 2] 4




£

Step 2: Now, solve the equation [“.EJ = ().25 by taking the square root of each side. We
2

obtain ‘x’ values

[r+l]_ =0.25
2

&
[1 +§] =4/0.25 [ Taking the square root of each side]
7 .
v =205 [ Since V025 =0.5|
x+3.5=%0.5 [Write % as 3,5}
x+3.5-35=-35£05
x=-35%0.5
x=-35+0350rx=-3.5-0.5
x=-3 orx=-4

Therefore y=-3 or y=-4
Step3: Substitute each value of x in the original equation 42 4 7y =_-12

x’+7x=-12 [original equation]

?
(-3)° +7(-3)=—12 [Replace x by -3]
?
9—21=-12
—12=-12 True

x*+7x=-12 [original equation]
I}

(-4)" +7(-4)=-12 [Replace x by —4]
l'j
16-28=—12
—12=-12 True

Therefore, y=-3.and y=—4 satisfies the original equation y? 47y =_12

Hence, the solution setis |{-3,-4}




Answer 9PQ.
Consider the equation y* —14y+49=35

Claim: To solve the equation y-" —14y+49 =5 by completing the square.

Step1: Write the equation }.-3 —14y+49 =5 as a perfect square form

¥ -14y+49=3 (Original equation )
V =14y 449-49=5-49 (Sabstract 49 on both sides)
V' =14y =-44
Y =2-y-7=-44 (Factors:14y =2-y-7)
V=2 T+T =-44+ 7T (Add 7* on both sides
V=237 +7 =-44+49
(y=7) =5 (Fa-:tnrts:yz—2~_]r-?+?3=[:y—?}2)

Step2: Now solve the equation (y_?f =5 by facing the square root of each side, we obtain

the 'y 'values
(v=7) =5 (Original equation)

‘-J[J" ?)2 =5 (Taking the square root of each side)
y-T=(2.23) (J_ x.,ll'[i.l’:}:)
y=T= 4223

y=T7+7=+2.23+7 (Add 7 on both sides)

y=%223+7
y=223+7 or y=-223+7
¥y=923  or  y=477

Step3: Substitute each value of 'y’ is the original equation y* —14y+49=35

14y +49=5 (Original equation)
bt

(9.23)" —14(9.23)+ 49=5 (Replace y by 9.23)

85.19-129.22 +49=5
497=5 True



v -14y+49=5  (Original equation)

?
(4.77) —14(4.77)+49=5  (Replace y by 4.77)
7

71.75-66.78+49=5
497=5 True

Therefore y = 9.23 and y = 4.97 satisfies the equation y* —14y+49=35

Hence, the solution set is |{9.23,4.97}

Answer 10CU.
Consider the trinomial ? £ 14y—-9=¢

Claim Solve the equation 2 4 14y -9 =g by completing the square.

Step 1: Rewrite the equation 2 414y —9 =g a5 a completing the square

v 14y -9 =6 [original equation]
VvV +14v-949=6+9 [ Add to each side by 6]
v+ 1dv =15
v +2-v-7=15 [Write 14v as 2-v-7]
V42w T+ =15+T [Addtneach side by ?z]
{1r+?}1=15+49 [Facmrsv2+2-v-?+49 as (v+?}1]
(v+7) =64

Step 2: Now, solve the equation (._u,?}" = 64 by taking the square root of each side. We

obtain ‘v values

(v+7) =64

(v+7) =64 [ Taking the square root of each side]
v+7=48 [Since 64 =43
v+7T=-T718 [Substract each side by 7]

v==T+8orv=-7-8
v=1] orv=-15



Step3: Substitute each value of x in the original equation 2 4 7+=_12
x*+7x=-12 [original equation]
(-3 +7(-3)=—12 [Replace x by -3]

?
9-21=-12

—12=-12 True

x*+7x=-12 [original equation]

?
(—4) +7(-4)=—12 [Replace x by —4]
l}
16-28=—12
—12=-12 True

Therefore y=]and y=-]5. Satisfies the original equation ? +14y—-9=6

Hence, the solution setis |{-15,1)




Answer 10PQ.

Consider the equation 25 _p_7=14

Claim: To solve the equation 242 _ 57 =14 by completing the square.

Step1: Write the equation 242 — 5 —7 = 14 as a perfect square form

26 —b-T7=14
26 —b-T+T7=14+7
2h* —bh =21

Liapr —p)=L 5
2 2

(Original equation )
(Add 7 on both sides)

(Divided by 2 on both sides)

[Replacf: I by %J

i 2
Add (i] on both sides]
\

(

1 (1Y
Factors:h® = 2-b -—+(—]
4 \4

2
)
L 4

(keep as common dEnDI‘I‘IiHEllEIl’]

kand combine numerator



2
Step2: Now solve the equation [h_lJ _16% by facing the square root of each side, we
4 2

obtain the ‘b 'values

2
1 169 .. .
b——| =— Original equation
( -fJ 16 ( = 4 )
1 169 : .
b_i Iz (Taking the square root of each side)
. b 132 169=13°
4 V& 16=4
I 13 .
b- E= T [Cancellatmn of the square root and square)
b= 1
4 4
b-—+l: iE+l [Add l on both sides]
4 4 4 4
4 4
.’:r=E+l or b= —E+l
4 4 4 4
b= 13+1 or he —13+1
4 4
b= i or b= -12
4 4
b= Al or b= —43
4 4
a"Jl:1 or b=-3
2

Hence, the solution set is {lk-i’;}




Answer 11CU.
Consider the trinomial ;2 _4,=12

Claim Solve the equation 2 _ 4, = 2 by completing the square.

step 1 : Rewrite the equation ;2 _ 4, =2 as a completing the square

r—dr=2 [original equation
r-2.r.2=2 [write 47 as 2-7-2]
P -2.p2422=242? [Addmeach side by 23]
(r-2) =2+4
(r- 2)1 =6
Step 2: Now, solve the equation (-2) =6 by taking the square root of each side. We obtain
T values
(r—l)z =6
J(r- 2}2 =6 [ Taking the square root of each side]
r-2x=+24 [Since 6 ~2.4]
r=2+2=2+24 [ Add each side by 2]

r=2+240r r=2-24
r=44 or r=-04

Therefore, =44 or r=-04

Hence, the solution setis |{-0.4,4.4}




Answer 12CU.

Consider the trinomial 4 —244+9=0
Claim Solve the equation 4? _ 244 +9 = 0 by completing the square.

Step 1 : Rewrite the equation 42 _ 244 4+ 9 = ( as a completing the square

a’ —24a+9=0 [original equation |
a =24a+9-9=0-9 [Substract to each side by 9]
a —24a=-9
a*-2-a-12=-9 [Write 24a as 2-a-12]

a*-2-a-12+(12)' ==9+(12)° [ Add to each side by 12* |
@ =2-a-12+(12) =—6+144

3
P

Factors @” —2-a-12+(12)

\a=12) =135 as(a—l!}z

Step 2: Now, solve the equation (a_lg}z =135 by taking the square root of each side. We

obtain ‘a’ values
(a—12)" =135

Jla- 12]2 =135 [ Taking the square root of each side]

a-12=x11.6
a=121£12=12%11.6

a=12£11.6
a=12+1l6ora=12-11.6
a=23.6 ora=104

Step 3. Substitute each value of a in the original equation 4 _244+9=10

a’-24a+9=0
?
(23.45)1 ~24(23.6)+9=0  [Replace a by 23.6]
l?
55.7-566+9=0

566566 =0 True



a —24a+9=0
?
({].4]2 ~24(0.4)+9=0 [Replace a by 0.4]
7
0.16-96+9=0

9.16-9.6 =0 True

Therefore, g=23.6and g=().4 satisfies the original equation ;2 _244+9=0

Hence, the solution set is |{0.4,23.6}

Answer 13CU.
Consider the trinomial 2p* -5p+8=7

Claim Solve the equation 2p® —5p+8=7 by completing the square.

Step 1 : Rewrite the equation zp-’- —5p+8=7 as a completing the square

2p° -5p+8=7
2 — =
2E —apAi=l 1 [divide each side by 2]
2 2
p’ —%;;+4=3.5 [Simplification

p’ --j- p+4-4=35-4  [Substract each side by 4]

s B
2~ p=-0.5
P 3P
5
Pl =p=-0.5
p-lzp
y 25
P Zp=-05
Pr=35P
5
P=2.p-==-0.5
p=2py
s Y 5Y
p=-2-p—+ 3 ==0.5+| =

(5 25 ’ 3 [5]1
— | ==0.5+— Factomrs p” =2 - p-—+| —
4 4] 16 SR W




Step 2: Now, solve the equation [_,;-E] 17 by taking the square root of each side. We
4 16

obtain ‘p’ values

[ 5]3_1?
P%) 16

[_r} —%J = % [ Taking the square root of each side]
p—%:tl [SinmEﬁll
p-125=2I
p=1.25+1.25=1.25%1
p=125%1

p=125+1orp=125-1
p=225 orp=025
p=22 orp =102

Step 3: Substitute each value of p in the original equation 2p* -5p+8=7

2p°-5p+8=7
l'l}
2(2.2)" -5(2.2)+8=0 [ Replace p by (2.2)]
'-,l
10-11+8=7
18-11=7
7=T True
2p°-5p+8=7
2

({13.2]2 —24[U,2]+9;? [Replace p by 0.2]
7

0.01-1+8=7
-14+8=7

7 =T True

Therefore, p=22and p=0.2 satisfies the original equation ng ~5p+8=7

Hence, the solution setis |{0.2,2.2}




Answer 14CU.
Let us consider a square having side the formula 'y
Area of the square = gjde x side=xx = x*

According to the problem, the given length of the square increased by 6 inches and width by 4
inches.

And given the area of newly constructed outer rectangle is equal to the two time of the area of
the given square.

Claim:- To find the sides of the given square.

Length of the outer rectangle = x 4+ §Iinches (increased by & inches)
Width of the outer rectangle = x4+ 4inches (increased by 4 inches)
Area of the outer rectangle

= length - width

=(x+6)-(x+4)

=x-(x+4)-(x+4) [ Distributive law on addition
=x-x+x-4+6-x+6-4 [ Distributive law on addition |
=x"+4x+6x+24 [like terms additon

According to the problem area of the outer rectangle is equal to the area of the given square.

L8 x'+10x+24=2x°
X +10x+24 =2 [Substractfun both sides]
10x +24 = x* [Addition —10x — 24 on both side]
SHOY — 24 £40% +24 = x7 ~10x - 24

0=x"-10x-24  [Substract like terms]

¥ =10x-24=0
X' -12x+2x-24=0 [~10xcan be written as =12x+ 2x]
xx—12.-x+2-x-2-12=0
x(x=12)+2(x-12)=0 [ Distributive law |
(x=12)(x+2)=0 [Distributive|

x—=12=0 & x+2=0
=12 & x=-2

Length of the square will not be negative.
S0 we neglect y=-2
Let us take the side of square =12

The side of the given square =12 inches.



Verification: -

According to the problem given condition

Area of the outer rectangle = 2x + Area of thesquare
Length of the outer rectangle =x+6=12+6=18inches
Width of the outer rectangle =x+4=12+4 =16inches

Area of the outer rectangle = length - width
=18-16 =288 inches

Area of the square = x* =12°144
2xArea of the square = 2x 144=288

Area of theouter rectangle = 288
=2x=Area of the square

Hence verified

Answer 15PA.
Consider the trinomial 2 _4p+4=16

Claim Solve the equation p2 _ 44+ 4 =16 Dy completing the square.

Step 1 : Rewrite the equation 42 _4p5+4 =16 8s a completing the square

b —4b+4=16 [original equation
b'-2-b-2+4=16 [Write 4b as 2-5-2]
(b-2) =16 [ factors b’ ~2-5-2+2" as (b-2)" |

Step 2: Now. solve the equation (b_z]z =16 by taking the square root of each side. We

obtain ‘b’ values

(b-2) =16
\II'[EJ—E}E =16 [ Taking the square root of each side]
b—2=1+4 [Add to each side by 2]
b=214

b=2+4dorb=2-4
h==6 orbh=-2

Therefore, p=6 or h=-2
Step 3. Substitute each value of b in the original equation 4 _4h+4=16

b*—4b+4=16
?
B —4b+4=16 [Replace b by 6]
i?
36-24+4=16
40=-24=16
?
16=16 True



b’ —4b+4=16
?
(—2]2 ~4(-2)+4=7 [Replace b by —2]
]
4+8+4=16
?
12+4=16

16=16 True
Therefore, p=g6and p=—2 satisfies the original equation 2 _4p+4=16

Hence, the solution setis |{-2,6}

Answer 16PA.
Consider the trinomial ;2 2y +1=125

Claim Solve the equation 2 4 27 4] =25 Dy completing the square.

Step 1 - Rewrite the equation ;% 4 2, 4] =25 as a completing the square

+2t+1=25 [original equation |
£ +2-0-141=25 [Write 21 as 2-1-1]
(1+1) =25 [facmrs £ +2-¢-1+1 as (r+l}2]

Step 2: Now, solve the equation |:_-'.|r1)2 = 25 by taking the square root of each side. We

obtain ' values

(141) =25
.,’{r +1)" =25 [ Taking the square root of each side]
t+1=45
[+1-1=—1%5 [Substract to each side by 1]

t=—1+5o0rt=-1-5
t=4 ort=-6

Therefore, f=4 or t=—§



Step 3. Substitute each value of b in the original equation 2 L 2 4+1=125

1> +2+1=25
o ?
(4) +2(4)+1=25 [Replace ¢ by 4]
l-l'
16+8+1=25

25=25True

P +2+1=25
2
[—ltiu]2 +2(-6)+1=25 [Replace ¢ by —6]
r?-
36-12+1=25

25=25True

Therefore, y=—gand =4 satisfies the original equation ;2 4 2;4+1=25

Hence, the solution setis |{-6,4}

Answer 17PA.
Consider the trinomial g’ -Bg+16=2

Claim Solve the equation g* —8g+16=2 by completing the square.

Step 1 : Rewrite the equation gz _gg+[|5= 2 as a completing the square

g -8g+16=2 [original equation]
g'-2.g-44+4 =2 [Writcﬂg as Erg~4]
AN NS

Step 2: Now, solve the equation (g_.-;}: =2 by taking the square root of each side. We

obtain ‘g’ values

(g-4) =2
Jlg _4}:’ =2 [ Taking the square root of each side]
g—4=+l4 [V2=14]

g-4+4=4+14 [Add to each side by 4]

g=4+ldorg=4-14
g2=54 org=206

Therefore, g=54 or g=2.6



Step 3: Substitute each value of g in the original equation g? -8g+16=2

g’ -8g+16=2
?
(5.4)" -8(5.4)+16=2 [Replace g by 5.4]
l}
46-44=2

2=2 True

g’ —8g+16=2
l.'rl
(2.6)" -8(2.6)+16=2 [Replace g by 2.6]
?
7-20+16=2
?
22-20=2

2=2 True
Therefore, g=2.6and g =5.4 satisfies the original equation gz -8g+16=2

Hence, the solution setis |{2.6,5.4}

Answer 18PA.
Consider the trinomial y* —12y+36=5

Claim Solve the equation }.-3 -12y+36=5 by completing the square.

Step 1 : Rewrite the equation }.-2 —12y+36=35 as a completing the square

Y =12y+36=5 [original equation]|
VYV =2.y-6+6°=5 [Write 12y as 2- y-6]
(y-6) =5 [facmrsf-z-y-ﬁ+ﬁlas (y—ﬁ}zJ

Step 2: Now. solve the equation (y_ﬁf = 5 by taking the square root of each side. We
obtain 'y’ values

(y=6) =
(y-6) =5 [ Taking the square root of each side|
y=6= +5
y-6+6=6%5  [Add to each side by 6]
y=6+V50r y=6-+/5
y=82 or y=38

Therefore, y=82or y=3.8



Step 3: Substitute each value of y in the original equation }-:’ —12y+36=5

V' =12y+36=5
l}
(8.2)" -12(8.2)+36=5 [Replace y by 8.2]
7
6798 +36=5
5=5Tre
Y =12y+36=5
l}
(3.8)" ~12(3.8)+36=5 [Replace y by 3.8]
l"}
14-45+36=5
5=5True

Therefore, y=3.8and y=48.2 satisfies the original equation y* —12y+36=5

Hence, the solution setis |{3.8,8.2}

Answer 19PA.
Consider the trinomial 4 L 16w+ 64 =18

Claim Solve the equation 2 4 16w+ 64 =18 by completing the square.

Step 1 : Rewrite the equation .2 4 16w+ 64 =18 as a completing the square

w' +16w+64=18 [original equation
w'+2-w-8+8" =18 [Write 16w as 2-w-8]
(w+8) =18 |:f'£lctnrsw2+2-w-8+ﬂzas {H-‘-l-E:}z]

Step 2: Mow, solve the equation (W+3)2 =& by taking the square root of each side. We
obtain ‘w values

(w+8) =18
J(w+8) =18 [ Taking the square root of each side|
w+8=+/18
w+8-8=-8+418 [Substract to each side by 8]
w=-8+18
w=~—E+-.rrE or w:—EHJE

w=-3.8 or w=-12.2

Therefore, w=-38 0r w=-12.2



Step 3: Substitute each value of win the original equation 2 4 16w+ 64 =18

W +16w+64=18
I}
(-3.8)" +16(-3.8) +64=18 [Replace w by -3.8]
i
14-60+64=18

i
T8-60=18

18=18 True

W +16w+64=18

?
(=12.2)" +16(-12.2)+64=18 [Replace w by —12.2]
“?
149 -195+64=18
?
213-195=18
18 =18 True
Therefore, w=—12.2and = —3 8 satisfies the original equation 2 + 16w +64=18

Hence, the solution setis [{-12.2,-3.8}

Answer 20PA.
Consider the trinomial 4 4+ 184+ 81=90

Claim Solve the equation 42 +184+81 =90 by completing the square.

Step 1: Rewrite the equation 42 4184 +81 =90 as a completing the square

a* +18a+81=90 [original equation]
a’+2-a-9+9" =90 [Write 18a as 2-a-9)]
(a+9) =90 [f‘actm:aaz+2~a-9+gzas {a+9}1]

Step 2: Now, solve the equation [g+=}}z =90 by taking the square root of each side. We
obtain ‘a’ values

(a+9)" =90
J(a+9)" =+/90 [ Taking the square root of each side]
a+9=+J90
a+9-9=-94+./o0 [Substract to each side by 9]
a=-9++90
a=—9+\% or a=v9—-@
a=05 or a=-185

Therefore, g=—1850r g=0.5



Step 3: Substitute each value of win the original equation 42 4+ 184+ 81=90

a’+18a+81=90
l}
(—18.5)" +18(-18.5) +81=90 [ Replacea by (-18.5)
t}
342-333+81=90

?
Q=90 True

a +18a+81=90
I}
(0.5)" +18(0.5)+81=90 [Replacea by 0.5]
2
0.25+9+81=90

90 =90 True

Therefore, g=-18.5and g=(.5 satisfies the original equation 4* +182+81=90

Hence, the solution setis ({—18.5,0.5}

Answer 21PA.
Consider the trinomial ¢ _ 165+ ¢

Claim To find the value of ¢ that makes the trinomial ? _16¢ + ¢ IS @ perfect square.

Step 1 : Find %Df—ﬂif.e. —E=—E

2

Step 2: Square the result of step 1 /e (_3)2 =64

Step 3: Add the result step 210 2 _ 16
e s —16s+64
Thus [c=64]notice that ¢* —16s +454=(5_3)2

Answer 22PA.
Consider the trinomial y* — 10y +¢

Claim To find the value of ¢ that makes the trinomial y* —10y + ¢ is a perfect square.

Step 1 : Find % of -10 i.e. —%:—5

Step 2: Square the result of step 1 i.e. (_5)2 =25



Step 3: Add the result step 210 42 _|0g
L€ §* —10s +25
Thus [¢ = 235|notice that §* —10s+25 = (3-5:}2

Answer 23PA.
Consider the trinomial 2 4 22w+ ¢

Claim To find the value of ¢ that makes the trinomial 2 4 22w+ ¢ 15 8 perfect square.
B I 22
Step 1 : Find E of 22 je. ?=]]

Step 2: Square the result of step 1 i.e. (1}1 =121

Step 3: Add the result step 210 3,2 422
L W+ 22w +121
Thus notice that w? +22w+121=(w+ ]f

Answer 24PA.
Consider the trinomial 4* {44+ ¢

Claim To find the value of ¢ that makes the trinomial 4 4 44+ ¢ IS @ perfect square.

Step 1 : Find l of 4 je. i=2

2 2
Step 2: Square the result of step 1 j.e. (2}1 =4

Step 3: Add the result step 210 42 4+ 44

& &’ +da+4
Thus [¢ = 4]notice that al+4a+4={a+gf

Answer 25PA.
Consider the trinomial p* —-7p+¢

Claim To find the value of ¢ that makes the trinomial pz - ',u"p + ¢ IS a perfect square.

Step 1 : Find l of -7 ie. _1=_3,5

2 2
Step 2: Square the result of step 1 i.e. (_3,5}1 =12.25



Step 3: Add the result step 2 to pz -7p

ie. p*-Tp+12.25

Thus [¢ =]12.25|notice that pl_?p+12,25={p_3,5}:

Answer 26PA.
Consider the trinomial £ 411k +¢

Claim To find the value of ¢ that makes the trinomial {2 411k + ¢ IS a perfect square.

Step 1 : Find % of 11 ie. ﬂ 5.5

e
Step 2: Square the result of step 1 ie. (5,5]2 =130.25
Step 3: Add the result step 210 42 4114

LE k* +11k+30.25

Thus [ =30.25]notice that k* +11k +30.25=(p+5.5)"

Answer 27PA.
Consider the trinomial 42 4 -~y + 81

Claim To find the value of ¢ that makes the frinomial 4? ; ~¢ 4+ 8] IS @ perfect square.

Step 1 Find % of81.ie. 3] =40

Step 2: Multiply the result of step 1 by 2x. ie. 2x-(+9)=%18x

Step 3: Add the result step 2o 2 4+ 8]

& x*+81+8]

Thus [c=+18|notice that x? +81481=(x+9)" or (x-9)’

Answer 28PA.
Consider the trinomial - 4 &v 4+ 144

Claim To find the value of ¢ that makes the trinomial 2 4 ~x 4+ 144 is a perfect square.

Step 1 To Find square root of 144 ie. fj44 = +]2

Step 2: Multiply the result of step 1 by 2x_ie. Ex-(ilz)zﬂ-flx



Step 3: Add the result step 2o 4? 4144
L€ x*424x+144

Thus [¢ = +24]notice that xltz4x+|44=(xi|2]z

Answer 29PA.
Consider the trinomial ¢* _45-12=0

Claim To solve the equation ¢? _ 4512 = by completing the square.
Step 1 Write ¢? _45—12 =( as a perfect square form.

s°—4s5—12=0  [original equation |

s —45-12+12=12 [ Add 12 on each side]
5 =45 =12
57=2-5-2=12 [Write 45 as 2-5-2]

£ —2.8.24+42*=12+2° [Addlz nncachsidc]
(s-2) =16 | Factors s* ~2-5-2+2* =(s-2)’|

Step 2: Mow solve the equation (5_2}1 =16 by satiating the square root of each side. We

obtain the s values.

(s-2) =16
(s -2]2 =16 [ Taking the square root of each side]
s—2=14
s—2+2=2%4 [Add 2 to each side]
s=2+4 or s=2-4
s=6 or §=-=2

Step 3: Substitute each value of s in the original equation ¢ _45-12=0

s* —4s-12 =0 [original equation
l'j
(-2)" —4(-2)-12=0
?
12-12=0
0=0 True



s* —45—12 = 0[original equation]|
'I?

(6)" —4(6)-12=0
»
36-24-12=0
¥
36-36=0

0=0 True

Therefore, §=-2 and g=¢ satisfies the equation 2 _45_12=0

Hence, the solution setis |{-2,6)

Answer 30PA.
Consider the equation 42 4 34-10=0

Claim: To solve the equation 42 4 34 —10 = 0 by completing the square.

Stepl: Write 42 4 34 —10 = ( as a perfect square form
d* +3d-10=0 (original equation)
d* +3d-10+10=0+10 (Add 10 on both sides)
d*+3d =10
d*+1-:3d =10

4234 =10
>

d’ +2-[§]d= 10
2

d’+2~da[§]=lﬂ
2

2 2 2
d"'+2-d-[§)+[%} =10+EJ [Add GJ on both sidesJ

2
[d+i) =I1‘£Tr+E
2 4



Step2: Now solve the equation [,;;+

the 'd 'values

2
[Ej.pi] = E
2 d4
J+E:i1
2 2
d=+1_3
2 2
-:J’=1—E or d=
2 2
.:.*‘=.;Ir;:5 or d =
2
d=i or —.
2
d=2 or id=

3

)

=£by facing the sgquare root of each side, we obtain

(Original equation )

( Taking the square root of each side)

(Written as \l@ =7 and -JE: 2)

Step3: Substitute each value of d is the original equation 42 434 —10=10

d*+3d—-10=0

(Original equation )

7
(2) +3(2)-10=0  (Replace d by 2)

7
4+6-10=0
9

10-10=0

True
d* +3d-10=0

0=0

(—5]%3(-5]-1{::2&

¥
25-15-10=0
¥

25-25=0
0=0

(Original equation )

(Replace d by {—5]}

True

Therefore d=2 and d = -5 satisfies the equation 42 134 -10=0

Hence, The solution set is

{2,-5)




Answer 31PA.
Consider the equation y* —19y +4 =70

Claim: To solve the equation y* —19y+4 =70 by completing the square.

Step1: Write y* —19y+4 =70 as a perfect square form

V=199 +4=70 (original equation )
V' =19y+4-4=70-4 (Subtract 4 on both sides)
¥ =19y =66
V' =1-19y = 66
»? =19y = 66
2
19
? =2 [—]=ﬁﬁ
¥ ¥ 2
e 2 2
yi—E-y[EJ+(E =ﬁﬁ+[£] Add [E] on both sides
2 2 2 2
) Factors
19) 361 ,
¥—3 | =8+ g, (EHE] =[J_E
’ ’ N2)\ 7)) U
(19 66-4+361
k.}" 2) 4
(19 2644361
k.}" 2) "'-I-
(, 1oy _62s




Step2: Now solve the equation [_},_E] :E by facing the square root of each side, we
2 4

obtain the 'y 'values

[J,-_EJ =923 (Original equation)
2 4
2
[J,_$] = % ( Taking the square root of each side)
2
19 25 . 2 [ray2
o ( :: (ertten as 1625 =+/25% and V4 = (2) )
2 @)
19 25
i AP i
YT
i 35 19 [Addgnnbothsides
2 2 2 2 2
:iEq.E
2 2
25 19 25 19
=—+— or y=——+—=
2 2 2 2
25+19 =25+19
= Qar y=
2 2
I S
¥ 2 ¥ 2
2.22 -3-2
y=—— or y=—r
2-1 21
y=22 or y==3

Step3: Substitute each value of y is the original equation y* —19y+4 =70

V' =19y+4=70 (Original equation )
?
(22) -19(22)+4=70 (Replace y by 22)
9

484-418+4=70

g

488 —418="70
TO=70 True



¥ =19y +4="70 {Driginal equatiun)

[—3}2 - 19(:—3}+4; 70 (Replace y by -3)
9

9+57+4=70

3

57+13=70
70 =70 True

Therefore y =2 2 and y = —3 satisfies the equation }-? —19y+4=70

Hence, the solution set is |{22,-3)

Answer 32PA.
Consider the equation 42 4+ 204 +11= 200

Claim: To solve the equation 42 4 204 +11=200 Dy completing the square.

Stepl: Write 42 4+ 204 +11 =200 as a perfect square form

d* +20d +11=200 (original equation)
d*+20d+11-11=200-11 (Subtract 11 on both sides)
d* +20d =189
d*+2-d-10=189 (Written 20d =2-d-10)

a1
-

d’+2-d-10+(10)° =189 +(10)°  (Add +(10)" on both sides)

d*+2-d-10+(10)" =189 +100

i
-

(d +10) =289 (Factord® +2-d-10+(10)" = (d +10)’)

Step2: Now solve the equation (d+|{})? = 289 by facing the square root of each side, we

obtain the ‘d 'values

b ]
-

(d+10) =289 (Original equation )
ﬁ'[d+ I D)z =+/289 (Taking the square root of each side)
d+10= 17y’
d+10==17
d+10-10=%17-10 (Subtract 10 on both sides)
d=+17-10

d=17-10 or d=-17-10
d=7 or d=-27



Stepd: Substitute each value of d is the original equation d‘z +20d4 +11= 200

d*+20d+11=200
a2

(7) +20(7)+11=200

(Original equation )

(Replace d by 7)
7T

49 £140+11=200

iy
60+140=200
200 =200 True

d’ +20d +11=200 (Original equation )

?
(=27) +20(-27)+11=200 (Replace d by —27)

729 -540+11=200

»
740-540=200
200 =200 True

Therefore d =7 and d = —27 satisfies the equation 42 4 204 +11= 200

Hence, the solution set is |{7,-27}

Answer 33PA.
Consider the equation 4* _545=-4

Claim: To solve the equation 42 _ 54 = —4 by completing the square.

Stepl: Write 42 _ 54 = —4 as a perfect square form

a’-5a=-4
a'—1-5a=-4
a=21.50=—4
2
a3—1~a~é=—4
2
; 5 (5Y 5Y 5Y .
a -2-a—+|—| =—4+| = Add | = | on both sides
% 19 2 2
. 5 [5‘*2 25
o _z.a._+ i — —
2,
(a_g‘l_—lmzs
2) 4
2 2
(a—i - Factorsa® —2-a-£+(£]
2) 4 2 \2

(4

5

2

)



Step2: Now solve the equation [H_E]- =E by facing the square root of each side, we obtain
2) 4
the ‘a 'values
[H—E] =2 (Original equation )
2 4
57 Jo . ,
a-Z| =\7 (Taking the square root of each side)
a3V
2 V4
g—i: ii
2 2
a——+—=ii+§ [Add - on both sides]
2 2 2
a:iiq.i
2 2
3 3 5
a=—+—= or a=——+-—
2 2 2
3+5 -3+5
a=—- or a=
2 2
8 2
a=— or a=—
2 2
2-4
g=— or a=]
2
a=4 or a=]

Stepd: Substitute each value of a is the original equation ;2 _5,5=_4

a’—5a=—-4 (Original equation )
?

(4)1 -5(4)=—4 (Replace a by —4)
9

16-20=—4
-4 =-4 True

Answer 34PA.
Consider the equation p* —4p =21

Claim:- Solve the equation pf —4 p = 2]1completing the square.



Step-1:- Write the equation pf —4p=2] as perfect square

p=d4p=21
p=2.p-2=21
pi-2-p-2+2=21+2° [ Add 2%one achside |
[p—2}2=25 [Factnrspz—l-p-2+21as(p—Z]E]

Step-2:- Now solve the equation (p_g]"’ = 25by taking square root of each side we obtain

root “p”
(p-2) =25 [Original equation]|
J(p- 2)2 =25 | Taking the square root pf each side]
p—2 =45
p=-2+2=2%5

p=2+5 or p=2-5
p=7 or p=-3

Step-3:- Substitute each value of p in the original equation p: —4p=21

p’-4p=21 p*—4p=21
2 ? ?
(-3)" -4(-3)=21 [Replace p by -3] 7°-4(7)=21 [Replace p by7]
? 9
9+12=21 49-28-21
21=21 True 21=21 True

p==3 and p=7
Therefore p statistics the equation p* —4p =21

Hence, the solution setis |{-3,7}

Answer 35PA.
Consider the equation 42 4 4y +3 =10

Claim: To solve the equation y? 4 4443 =( by completing the square.



Stepl: Write ? 4 4y 4+ 3 =( as a perfect square form

X +4x+3=0 (Original equation)
X +4x+3-3=0-3 (Substract 3 on both sides)
x*+4x=-3
X +2:2-x=-3

x +2-,1r-2+[2}:E = —3|+[2}1 (Add 2% on both sides]

2

(x+2) =-3+4 (Fac[nrf+2-r-2+[2}z={_t+2}2)

(x+ 2)2 =1

Step2: Now solve the equation [I+2]2 =] by facing the square root of each side, we obtain

the '¥ 'values
(x+ 2]3 =1 (Original equation

J(x+ 2) =V1 (Taking the square root of each side)
x+2= %l

x+2-2=%1-2 (Substract 2 on both sides)

x=+1-2

x=1-2 or x=-=1-2

x=-1 or x=-3

Step3d: Substitute each value of x is the original equation »? 4 4x+3=10

x:4+4x43=0 (Original equation )
?
(—I]3+4[—l]+3=ﬂ (Replace x by —1)
9
1-4+3=0
7
4-420

0=0 True



X +dx+3=0 (Original equation )

?
[—3]1 +4(-3)+3=0 (Replace x by -3)
9-12+3=0
?
12-12=0
0=0 True
Therefore x= —1 and x = —3 satisfies the equation 2 y 4y 1+ 3 =0

Hence, the solution set is |{—1,-3}

Answer 36PA.
Consider the equation 42 _84+7=0

Claim: To solve the equation 42 _g4 4+ 7 = by completing the square.

Step1: Write 42 g +7 = 0 as a perfect square form

d*-8d+7=0 (Original equation)
d*-8d+7-7=0-7 (Substract 7 on both sides)
d* —8d =-7
d’-2-d-4=-7

-]
-

d*=2-d-4+(4) =-7+(4) (Add (4)" on both sides)

(d-4) =-T+16 (Factord® ~2.d-4+(4) =(d-4)’)
(d-4)" =9
Step2: Now solve the equation (d_q}: =9 by facing the square root of each side, we obtain
the ‘d 'values
(ﬂ"—ﬂl}2 =9 (Original equation)
J(d __4)2 -9 (Taking the square root of each side)
d-4=13
d—4+4=13+4 (Add 4 on both sides)
d=13+4

d=3+4 or d=-3+4
d="7 or d=



Step3: Substitute each value of d is the original equation 42 _g84+7 =0

d*—8d+7=0 (Original equation )
?
(7) -8(7)+7=0 (Replace d by 7)
?
49-56+7=0
9
56-56=0
0=0 True
d*-8d+7=0 (Original equation)
?
(1}2—8(1)+?=ﬂ (Replace d by 1)
?
1-8+7=0
7
8-8=0
0=0 True

Therefore d =7 and d = 1 satisfies the equation g2 _g4+7=0

Hence, the solution set is |{7,1}

Answer 37PA.
Consider the equation ¢2 _10¢ =23

Claim: To solve the equation g2 _ (g = 23 by completing the square.

Stepl1: Write ¢2 _ 105 = 23 as a perfect square form

s*—10s=23 (Original equation )
§2-2-5.5=23
§-2-5:5+45=23+5 (Add 5° on both sides)
(s-5) =23+25 (factorss® ~2-5-5+5% = (s - 5)’)



Step2: Mow solve the equation [5 _5}2 = 48 by facing the square root of each side, we obtain

the ‘s 'values

(3—5}2 =48 (Original equation )
(s—=5)" =+f48 (Taking the square root of each side)
s—5=1/48
s=5=46.92 (V48 ~6.92)
§=5+5=46.92+5 (Add 5 on both sides)
§=1692+5

s5=0692+5 or 5=—692+5
s=11.92 or 5=-192

Hence, the solution set is [{11.92,-1.92}

Answer 38PA.
Consider the equation ;2 —8m =4

Claim: To solve the equation ;2 _g,, = 4 by completing the square.
Step1: Write ;2 _ g = 4 as a perfect square form
m’ —8m=4 (Original equation)
m'—2-m-4=4
m=2-m-4+(4) =4+(4)
{:ﬂ—4}:=4+16 (factﬂrs: mz—E-m-4+(4}1=[m—4]z]

kel
-

{Add 4% on both sides}

(m —4]2 =20

Step2: Now solve the equation (m_4]" =20 by facing the square root of each side, we obtain

the ‘m 'values

(m —4}: =20 (Original equation )
1f(ma—4]2 =20 (Taking the square root of each side)
m-4=145
m—4+4=145+4 (Add 4 on both sides)
m=145+4
m=45+4  or m=-45+4
m=28.5 or m=-0.5

Hence, the solution set is |{8.5,-0.5}




Answer 39PA.
Consider the equation 9,2 4 49 = 42,

Claim: To solve the equation 9,2 4 49 = 47, by completing the square.

Stepi: Write the equation 9,2 4 49 = 42, as a perfect square form

9% +49 = 42r (Original equation)
9’ +49 429 =421 - 42r (Substract —42r on both sides)
9’ —42r +49=0
Or* —42r +49-49=0-49 (Substract —49 on both sides)
9r? —42r =49
9% -2-r-21=-49 (Factor 42=2-21)
(3r) -2-3r-7=—49 (Writen as 21=3-7)
(3:‘]2 —2.3r- 7+ =—49+7? {Add 7% on both sides]
(3:‘—'}’]2 =—-49+49 (factﬂrs: {3r)1 -2:3r7+7° =(3r —?}2]
(3r-7)' =0

Step2: Now solve the equation (3,-_?]2 = () by facing the square root of each side, we obtain

the ‘r 'values
(3r -?]z =0 (Original equation )
V(3r- 7Y =0 ( Taking the square root of each side)
3r—7=+0
Ir=-7=0 or 3r=7=-0

Ir=-7+7=0+7 or r=7+T7==-0+7
{ Add 7 on both 5ide:s)

Ir=7 or r=17
3r 7 3r
3 3 3

(Dividing 3 on both sides)



Step3: Substitute each value of r is the original equation

9r* +49 = 42r (Original equation )

. ?
g{i] +49=42 [EJ (Replace r byz]
3 3 3

¥
9(EE]+49;EEE
9 3

L

494+ 49=14.7

98 =98 True
9r* +49 = 42r (Original equation )

2 @
9[%] + 49:42[%} (Replace r byg]
?
'211'[4—gl]+4‘;1=E
9 3

>

49 +49=14.7
98 =98 True

»

Therefore r=§ and p =— satisfies the equation 9,2 4 49 = 42,

3
Hence, the solution set is {3 1}

Answer 40PA.
Consider the equation 44% 4+ 25 =20k

Claim: To solve the equation 442 4+ 25 = 204 by completing the square.

Step1: Write the equation 44% 4+ 25 = 204 as a perfect square form

4h* +25=20h (Original equation )
4 +25-25=20h-25 (Substract 25 on both sides )
4h* =20h - 25
4h* —20h =20h-25-20h (Substract —20A on both sides)
4h* —20h=-25
ah* -2-(2h)-5=-25 (Factors: 20=2-2.5 and 4=2°)
(2h)' =2-(2h)-5+5 =-25+5° (Add 5% on both sides)

(2h)' =2-(2h)-5+5% =-25+25

(2! 5]2 _ﬂ t ts:{?h]z_ E(I}-‘l}j } 53
7 — — FECG
_(Eh—ﬁ}l



Step2: Mow solve the equation (2;,_5]2 = () by facing the square root of each side, we obtain
the ‘h 'values

(2h-5)"=0 (Original equation )
V(20— 5) =0 ( Taking the square root of each side)
2h-5=%0
2h=5=0 or 2h=5=-0

2h=5+5=04+5 or 2h=545=-0+5
(Add 5 on both sides)

2h=5 or 2h=5
2h 5 2h 5
ALl S or —_—
2 2 2 2
(Divide 2 on both sides)
k=£ or h=£
2 2

Stepd: Substitute each value of h is the original equation (gh_g]"' =10

4h* +25=20h (Original equation )

z ?
4[2] + 25=2ﬂ[§] [Replace h byi]
2 2 2

4-%4&5;E

2
?9.5.
25+25=-25 0

50 =50 True

4h* +25=20h (Original equation )

: ?
4[2] + 25=2U(E] [Replace h byi]
2 2 2

4 2

79.5.
25+25=25 10

50=50 True

Therefore ﬁ:% and j == satisfies the equation 452 4+ 25 =204

L]
2

Hence, the solution set is {%%}




Answer 41PA.
Consider the equation (.32 4+ 0.1y =0.2

Claim: To solve the equation ¢ 342 4+ (.17 = 0.2 by completing the square.

Step1: Write the equation (3% 4+ 0.1¢ = 0.2 as a perfect square form

0.3t +0.1r =0.2 (Original equation)
0.3 +1-(0.1)r=0.2

2 0.1 )
0.31 +1 ( ]r = 0.2 (Divide 0.3 on both sides)
0.3 0.3 0.3

) 2[{“ ) 0.2
P —t|==
2,03 3
2 +2-¢ Wl i
0.6 3
T WL
6

2
[Add [%] on both sidc-:-sJ
2 2
iy AL Fa{:lnrs:f2+2-r-l+{l] =[r+1]
3 36 6 L6 6



Step2: Now solve the equation [H.l] _2 by facing the sguare root of each side, we obtain
6 36

the ‘t 'values
1Y 25 . _
t+—| =— Original equation
[ 5] 36 (Original equation)
1Y (25 _ :
.'+E = T ( Taking the square root of each side)
PP ]
6 6
1 1 1 1 ;
[+———= ii—— [Suhstract — on both mdes]
6 6 6 6 6
fmit 31
6 6
5 1 5 1
[=——— or f=———=
6 6 6 6
= ﬁ ar 1= ﬁ
] 6
4 -6
I=— or f=—
6 6
2:2
[=——or t=—1
2-3
2
I1=— or t=-1
3
Stepd: Substitute each value of f is the original equation g.32 + 0.1 =0.2
0.3 +0.11=0.2 (Original equation)
2y 2)? 2
0,3[—] +ﬂ,i[—)=0,2 [Replace t b:.'—]
3 3 3
?
0.13+0.15=0.2

02=10.2 True



0.3 +0.11=0.2 (Original equation)
?
0.3(=1)" +0.1(-1)=0.2 (Replace ¢ by - 1)

0.3-0.1=0.2
02=02 True

Therefore :=§ and ¢ = —1 satisfies the equation 32 + 0.1y = 0.2

Hence, the solution set is {E -I}

Answer 42PA.
Consider the equation g 4y? +2.5=2¢

Claim: To solve the equation (.44 + 2.5 = 2y by completing the square.

Step1: Write the equation ( 442 +2.5 = 2y as a perfect square form

047 4+2.5=2v (Original equation )
0.4v +2.5-2v=2v-2v (Substract 2v on both sides)
0.4 =2v+25=0
04v’ -2v+25-25=0-25 (Substract 2.5 on both sides)
0.4 —2v=-2.5
Ll - (Divide 0.4 on both sides)
04 04 04
5 =25 : ; ;
vi=Sv=—n (Simplification)
v -1-51J=_—:Jrj
1_,’ _3.51_;!:__25
2 4
DT )
2 4

. 5 [s]z_—zs [5T
vi=2hove 4| = | =—4| =
2 \2 4 2
(V—EJ_ =_—25+E [Wrinen as[i]- =E]
2 4 4 2 4



(-3)(+-3)-t (e (+=3]'<(+-3)+-3))

p—E=D or v—£=l}
2 2
1,=——+£=[}+E or 1;—£+£=[1+E
2 2 2

[Add % on both sidesJ [Add % on both sidesJ

2
2

Qr V=

Hence, the solution set is {— —}

Answer 43PA.
Consider the equation 5§32 +10x—=7=0

Claim: To solve the equation 5;? 1 10x—7 =0 by completing the square.

Step1: Write the equation 55* 4 10x—7 = ( 35S a perfect square form

5x* +10x-7=0 (Original equation)
500 +10x=7+7=0+7 (Add 7 on both sides)
Sx°+10x=7
Y ol0x 7 L. ,
ox +E=— (Divide 5 on both sides)
5 5 5
X2+El=l
5
(l-x)?+2-r-l+11 :§+l2 [Add 1 on both sides]
(x+|}2=1+l
5
» T45
(eey =722



Step2: Mow solve the equation (,H-]f =% by facing the square root of each side, we obtain

the “x 'values
2 12 . )
(x+1) Ty (Original equation )
J(x+ ]}2 = E (Taking the square root of each side)

J5
x+1= iﬁ
2.23

x+l==%1.55

x+1-1=+1.55-1 (Substract 1 on both sides)
x==*1.55-1
x=155-1 or x=-1.55-1
x=10.55 or x =055

Hence, the solution set is |{0.55,-2.55}

Answer 44PA.
Consider the equation 9u? _12w—-1=0

Claim: To solve the equation 9yu* _ 12w —1 =0 Dy completing the square.

Step1: Write the equation 9y* _12w.—1 =0 as a perfect square form

9w —12w—1=0 (Original equation )
Fw? —12w—1+1=0+1 (Add 1 on both sides)
(31¢-}2—2-[31u}-2zl (factors 12=2-3.2)

(3w)' =2-(3w)-2+2°=1+2"  (Add 2’ on both sides)

(3w) =2-(3w)-2+27 =1+4
(3w)' =2-(3w)-2+27 =5

3
=

(3w-2) =5 (factors:(3w)’ - 2-(3w)-2+2 = (3w-2)’)



step2: Now solve the equation (31,.,-_2}2 =5 by facing the square root of each side, we obtain
the ‘w 'values

(3w-— 2)1 =5 (Original equation )
J(3w-2 =5 (Taking the square root of each side)
Iw-2=42.23
3w—2+2=122342 (Add 2 on both sides)
Iw=+4223+2
E= iﬁ 2 ( Divide 3 on both sides)
3 3 3
W= iﬁ{-g
3
223 2 223 2
=" ;= or w=——— 4=
3 3 3 3
23 —0.23
W= — or W= —
3 3
w=1.41 or w=-—0.08

Hence, the solution set is |{1.41,-0.08}




Answer 45PA.

[

i3

4

Consider the equation %d: —gd— 3=10
Claim: To solve the equation %dz _gd_’j. — () by completing the square.
Step1: Write the equation %;F —%d—3= 0 as a perfect square form
I, 5 N .
Ed _Ed_3=ﬂ (Original equation )
2-%-d3—§~2~d—2-3={] (Multiply 2 on both sides)
& -2d-6=0
2
d1—§d+ﬁ+6=ﬂ+ﬁ (Add 6 on both sides)
i-2d=6
2
i -1-2.d=6
2
s 2
d'__.E.dzﬁ
2 2
& =2 2=
4
\2 2 2
d-2.d2+[2] =642 Add [2 ] on both sides
4 3, 4 4
W2
d-2.d-24[2] =642
4 16
32 . 2
ff—i 180425 facmrs:a'j—l-d-é+ 2
4) 16 4 |4
[d_g‘\z:gsﬂs

4 16

)



Step2: Now solve the equation [d_E] - E by facing the square root of each side, we
4 16

obtain the ‘d 'values

51 121 . :
d=-=| =— Original equation
[ 4] 16 { - 4 ]
sV 121 . .
d—; T3 ( Taking the square root of each 51de)
5 1P
EJII—E= —
2
P (ﬂ]
4 4
5 11 .
d - i i: (Cancellation of the square root and square)
ﬂ’-£+2=iu+E [Add E on both sides)
4 4 4 4 4
4 4
i:l'-“+E or ﬂ’=—u+E
4 4 4 4
ﬂ,=ll+5 or dz—ll+5
4 4
1 -
d=—6 or d=—6
4 4
4.4 3.2
d=— or d= )
4 2-2
d=4 or d=_—3
2
. . 3
Hence, the solution set is {4$—5}

Answer 46PA.

Consider the equation %fﬁ _%Jﬁ, 0

1
2

Claim: To solve the equation %fz —%j}% = () by completing the square.



Step1: Write the equation %ﬁ _%j}% = () as a perfect square form

- f —— f % (Original equation
[ f -—_f+% =3-(0) (Multiply 3 on both sides)
| - 7 1
3._. "_3.—. . ——
3 / 6 f+3 .
S 3
. f+2=0
S 2 f 2
Ja’z—l-f+i—§=[]l—E Substract L on both sides
2 2 2 2 2
2 7 3
J 2 /= 2
5 7 3
A L
! 2 / 2
2 27 __ 3
/ 2 2 7 2
7 3
O, TSP .
I i F 5
2 2z 2
f?—z-l,u L =—§+ . Add i on both sides
4 4 2 \4 4
2
y Factors;f™” —Z-E-j'+(E]
(r-I] -2 TR
4 2 16 22
(r-3)
i 7V -8-3+49 Take a common denominator
f-—| ===
4 16 and combine the numerator
[ IY  —24+49
kf_l, "6
PR
\ 4 16



2
StepZ: Now solve the equation [f_l] :E by facing the square root of each side, we

16
obtain the ‘7 'values

( - E] 25 (Original equation )

J —— ,i ( Taking the square root of each side)

p 7_.5 Cancellation of the square root
4 4 and square on both sides
f=-—t== i£+1 [hdd s on both sidcs]‘
4 4 4 4
5 7
=+t—+—
4 4 4
5 7 5 7
=—+4— or =——+—
f 4 4
547 =5+7
/ 4 4 4
12 2
=— or =—
s - 4
4-3 2-1
=— or = —
/ y 2.
f=3 or f—l
2

Hence, the solution set is {3%}




Answer 47PA.

Consider the trinomial 42 4+ 4y +¢=0
Claim To solve the equation 2 4 4y 4+ =0 Dy completing the square.

Step 1 Rewrite the equation x2 4 4y + ¢ =( as perfect square.

X +4x+ec=0 [original equation |
¥ +d4x+c-c=0-c¢ [Substract to each side by ¢]
¥ +d4x=—c
x*+2-x-2=-c [Write 4x as 2-x-2]

42 x2422=—+27 [ﬁddmf:achsidn:hyf]
(x+2) =4-¢ [FECIDTEIE+E'I'E+22 as (x+2]2:|
Step 2: Now solve the equation (,;+ 2]2 = 4 — ¢ by satiating the square root of each side. We
obtain the s values.
(x+2) =4-¢
J(x+2) =£J4—¢  [Taking the square root of each side]
x+2=+Jd-¢
x+2-2=-2+4-¢ [Substract to each side by 2]
x:—EiJE:E
x=-2+\|'r4Tc rarx=—2+J4Tc
Hence, the solution set is {—z—ﬂ,—erJE}




Answer 48PA.

Consider the trinomial y* _ gy +ec=0
Claim To solve the equation x? _gx 4+ =0 DY completing the square.

Step 1 : Rewrite the equation 2 _ gy + ¢ =( as perfect square.

X —6x+ec=0 [original equation |
x*—bx+c-c=0-c¢ [Substract to each side by |
X’ —6x=-c
¥ =2-x-3=—¢ [ Write 6x as 2-x-3]
¥-2.x3+3=3—¢ [Add to each side by 31}
(x-3)" =9-¢ [Faclarsf-i-x+3" as (x-?n]z]

Step 2: Now solve the equation (_1-_3)2 =09 _ by satiating the square root of each side. We

obtain the s values.
(x=3)" =9-c
(x-3) =+\9-¢ [ Taking the square root of each side]
x-3=%J9-¢
x-3+3=3%£9-c [Add to each side by 3]
x=—2% ~.l'r4—-c
x=3+9-corx=3-V9-¢

Hence, the solution set is {3+u|'9—-::,3—-..|"9—c}




Answer 49PA.

Consider a rectangular park which has plot of wild flowers

Length of the park = 9 meters

Width of the park = 6 meters

According to the problem then is a path around the park with constant width
And given area of the park = Area of the path

Claim To find the width of the path around the park.

Step 1 - We find the area of the park.

By use the formula area of the rectangular.

=|(Length x Width)

Area of the park =9x 6 =54 square meters.

Step 2 | et us consider the width of the path ='x" meters
Then length of the outer rectangular = length of the park +2x
=9+2x
Width of the outer rectangle = width of the park +2x
=6+2x
The area of outer rectangle =(9+2x)(6+2x)
=9(6+2x)+2x(6+2x)
=9:6+6-2x+2x-6+2x-2x [use distributive property]
=54 +18x+12x+4x*
=54+ 30x + 4x° [ Adding like]
=4x" +30x+54
Step 3:
Area of the path = Area of the outer rectangle — Area of the park

=4x* +3x+54-54
=4x* +30x



Step 4: According to the problem area of the path = Area of park.

4x* +30x =54
. 30 54

X +rx= [ Divide by 4 on both sides]

1 27
NPT —-
4 2

2 2 2
A2 (B 22, (1 Adding 15V onbotisides
4 4 2 4 4

i -
Factors the x> +2- x-% +[E]

[ 15]2 27 225 4
Xt— | =4

4 2 16 15
as (x+—)
4

[ lsJ3 216+225
+— | =— ——

16

[ 15]2 441

x+— | =—
4 16

Now solve the equation [I .;.E] = ﬂ by taking the square root on both sides to obtain the
4 16

¥ value
[ IST 441
X+— | =—
4 16

[ 15]" f441
i+—| =, [—
4 16

I5_,21
4 4
1 1 1 21 .
15_15_ __Si— Subtract b on both sides
4 4 4
_—lﬁiﬂ
4 4
-15 21 -15 21
=——+— or = ———
4 4 4 4
6 -36
x=— or x=—
4 4
.r=E or r=-"9
2
x=1.3

x=—9orx=1.5

Since the width is always the neglect negative value.

The width of the path is



Verifications:- According to the problem
Area of path = Area of park

Now area of the path = 452 4+ 30x

Substitute x=(1.5)m

Area of the path = 4{],5]5 +30(1.5)

=9+45
=54

According the problem area of the park =9x6
=54

Area of the path = Area of the park

Hence, verified.

Answer 50PA.

Consider, In early 1900s, the average American ate 300 pounds of bread and cereal every
year.

By the 1960s, Americans were eating half that amount. However, eating cereal and bread is on
the rise again. The consumption of these types of foods can be moduld by the function.

y =0.059x —7.423x +362.1 where y represents the bread and cereal consumption in
pounds and x represents the number of year since 1900

Claim To find the, In what future year will the average American consume 300 pounds of bread
and cereal

i.e. Substitute y by 300 in the original equation

y=0.059x" —7.423x +362.1 [original equation
300 = 0.059x* —7.423x +362.1 [Replace y by 300]
Step 1 : Re write the equation (.059x —7.423x+362.1 = 300 a5 perfect square form.
0.059x —7.423x+362.1 =300 [original equation
0.059x" —7.423x+362.1 300

= [Divide to each side by 0.059]
0.059 0.059

0.059 ot 7.423 ek 362.1 _ 300
0.059 0.059  0.059 0.059
x* —126x+6137 = 5085

x* —126x+6137-6137 = 5085-6137 [Substract to each side by 6137]
x* =126x =-1052
x*=2.x-63=-1052 [Write —126x as —2-x-63]

¥ =2-x-63+(63)" =-1052+(63)°

, Factorx” —2~x~l§-3+(¢5§3}2
(x—63) =-1052+3969

=(x-63)

2

(x-63)’ =2917



Step 2: Now, solve the eguation (_;-_453}1 = 2917 by taking the square root of each side. We

obtain the 'x'. values.
(x-63)" =2917
J(x=63)" =£2917 [ Taking the square roots of each side]
x—63=+2917
x—63+63=63+2917  [Add to each side by 63]
x=63% W
x=63++/2917 orx=63-+/2917

x=117 orx=9

Therefore, x=9orx=117

Suppose x=9
The average year of the American consumer 300 pounds of bread and cereal is [IEPIJD+‘EI]
years =1909

Hence, 1909 years, the average American consume 300 pounds of bread and cereal
Suppose x=117

The average year of the American consume 300 pounds of bread and cereal is
[l'}DD+I IT)= 2017

Hence, 2017 year, the average American consume 300 pounds of bread and cereal.
Answer 51PA.
Consider the equation 2 L 4yx4+12=0
Claim Solve the equation * 41 4x412=0

Step 1 - Rewrite the equation ? 4 4y 412 =( as a perfect square

xX+4x+12=0 [original equation |
x*+4x+12-12=0-12 [Substract to each side by 12]
X +dx=-12
X 42-x-2=-12 [Write 4x as 2 x-2]
X 42x2+420=-12427 [ Add to each side by 2* |

(x+2) =-12+4
(x+2) =-8



Step 2: Mow, solve the equation (JH 2]2 = —§& by taking the square root of each side. We

obtain ‘X’ values.
(x+2) =-8
(x+2) =+J-8
x+2=1/-1-/8
x+2=-2+i8 [Substract to each side by 2]
x=-2+i/8
Therefore, x is not real solution

Hence, there are no real solution, since completing the square (_1,;+ 2]"' = —§& and the square
of a number cannot be negative.
Answer 53PA.

Al — Khwarizmi used squares to geometrically represents quadratic equation. Answers should
include the following steps.

Step 1: Al — Khwarizmi represented ,2by a square whose sides were each x units long. To

this square, he added. He rectangles with length. X units long and width % or 2 units long.

This area represents 35. To make this a square, four 4x4squares must by added.

2x 4 4
X x x| x| 2x 35
2x
X 4 4

Step 2 ' To solve ? 4 Ry =35 Dy completing the square. First we have to write the equation,
¥* +8x =135 as a perfect square

x' +8x=35 [original equation |
x*+2.x-4=35 [Writt: 8 as 2-.r-4]
Y 4+2.x-4+4* =35+4° [Add 4* {0 each side]

(x+4) =35+16

(x+4) =51



Step 3: Now, solve the equation (x + 4]2 = 5] by taking the square root of each side. We get

the x values.

(x+4) =51
..f[.r+4}2 =451 [ Taking the square root of each side]
x+4=151

x+4-4=—41.51
x:—4i-u"fﬁ
x:-4+\.l'r:'ﬁmx=-4-—\ffﬁ

x=3.14 orx=-114

The solution setis |{—11.14,3.14}

Answer 54PA.
Consider the terminal 4% _ 264+ 169

Step 1:
a =26a+169=a"-2-a-13+1%
=(a-13)’ [aﬁ -2-a-1341%3° ={a-l3ﬂ

Hence, 42 _26a+169 IS a perfect square.

Now, we can eliminate the choice A.

Step 2: Consider terminal g* 4+ 324+ 256
a’ +32a+256=a" +2-a-16+16
=(a+16)°  [Factor]
=a’+2-a-16+16’
Hence, the terminal 42 4 324+ 256 15 @ perfect squares.

Mow, we can eliminate the choice B



Step 3: Consider 42 _ 444+ 484
@’ -44a+484=a’ -2-a-22+(22)’

=(a-22) [FA::tﬂfS az—l-a-22+[22)1]
Hence, 42 —444+ 484 is a perfect square

Now, we can eliminate choice D.

Hence, from step 1, step 2 and step 3, we have
a’ =26a+169,a" +32a+256 and 4* _ 444+ 484 are perfect square.
Therefore, 4% +30q—225 is not a perfect square.

Answer

Answer 55PA.
Consider the equation 2 45y =14
Claim: To find the equivalent equation y 5y =14

Step 1.

Rewrite the equation 42 4 5x =14 as a perfect square form

x*+5x=14 [Original equation |
X +1-5x=14
x2+g~5x=l4
2
F+2x2=14
2
2 2
.rz+2-.14:-§+[E =I4+(§]
2712) 2
LY 2
[x+E _144+ 5 Factnrx"‘+2-x-£+[£]
2) 4 2 \2
[Hg‘*z 56425
2) 4
(Hz‘i.ﬁ_l
2)

Hence, the equal equivalent equation 42 4 5y = 4 IS [HEJ' _81
2

Answer



Answer 56MYS.

Consider the equation 42 L 7y +12=10-
Claim: Solve the equation 2 4 74412 =0 graphing

Let graph the related function f(x)=x+7x+12

Step 1: Write the equation of the axis of symmetry.

Now, compare the function y= f{x}: x* +7x+12 with the standard quadratic function.
f(r] —ax’ +bhx+c¢.where g ()
a=Lb=T7,c=12

Use the rule “The equation of the axis of symmetry for graph of _,f'(::):.:wz +hx+c¢

Where g0 Iis _r=_—b"

2a
—b . .
X= 5 [Equatmn for the aixs of symmetry of a parabﬂla]
o
= —% [Replace @ by 1 and b by 7]
-7
X=—
2
x=-3-5

The equation of the axis of symmetry is
Step 2: Find the coordinates of the vertex.

Since the equation of the axis of symmetry is y = -] and vertex lies on the axis, the x —
coordinate for the vertex is -3.5

F(x)=x"+7x+12 [original equation |

f(x)=(-3.5 +7(3.5)+12 [Replace x by -3.5]
=12.25-245+12

f(x)=-0.25

The vertexis (-3.5,-0.25)



Step 3: Identity the vertex as a maximum or minimum

Use the rule “The quadric function f(x)= ax’ +bx+¢ Where g#10.

Suppose the coeflicient of 42 term is positive, the parabola is open upward and vertex is the
minimum point.

Suppose the coeflicient of ,2 term is negative, the parabola is open downward.
And vertex is the maximum point”.

Since the coefiicient of 42 term is positive. the parabola opens upward and vertex
[—3.5*-{}_25].

Step 4: Graph the function

Now, construct the table for f{x)= ¥ +Tx+12(green curve).

Substitute the different values of x in the original function y=x* + 7x+12.

We obtain the different value of y. plot these all ordered pairs and connected them, get a
smooth curve.

Table for y=x*+7x+18

X | ¥ eTx+12 ¥ (x.»)

4 [—4}2+?{—4}+12=[} 0 (-4,0)

35| (3.5)"+7(3.5)+12=-0.25 |-0.25 | (-3.5,-0.25)

2 | (<2)' +7(-2)+12=2 2 (-2,2)
A | (1) +7(-1)+12=6 5| (-16)
0| (0)+7(0)+12=12 12| (0,12)
1| (1) +7(1)+12=20 20 | (1,20)

2 | (2)+7(2)+12=30 30 | (2.30)




Now, add these all ordered pairs (brown dots), get the parabola.

(2.30)

b

=2 16 W 16 32 48 64 8 49E

Answer 57MYS.

Let us consider the equation 2 _16=(

Claim: Solve the equation 42 _ | = by graphing |

Let graph the related function f(x) =x' =16

Step 1: Write the equation of the axis of symmetry.

Now comparing he gaaph _;,-:;,—3 +0x =16 with the standard quadratic function.
f(x)=ax’ +bx+c.where gz(.We obtain

a=1,b=0,c=-16

Use the rule “The equation of the axis of symmetry for graph of f-(_‘{]zf!.rz +hx+c¢

Where g6 is _1;=_—b"

2a
X= ;—h [Equation for the aixs of symmetry of a parabola ]
o
0
-y [Replace a by 1 and b by 0]
0
X=—
2-1
x=0

The equation of the axis of symmetry is



Step 2: Find the coordinates of the vertex. Since the equation of the axis of symmetry is y =0
and vertex lies on the axis, the x — coordinate for the vertex is 0

f(x)=x"=16  [original equation]
y=0-16 [Replace x by 0]
y=-16

The vertexis (0,-16)

Step 3: Identity the vertex as a maximum or minimum

Since the coefficient of the 2 term is positive the parabola open upward and the vertex is
(0,-16) maximum point

Step 4: Graph the function y = x* —16( green curve)

Now we constant the table for }.-zf —16. Now, we can substitute different values of x in the
original function yzf —16 we obtain different y values. Plotting these all ordered pairs and
connect them we get a smooth curve.

Table for y=x*-16

x| ¥_16 | (xp)

4| (-4)'-16=0 |0 | (-4.0)

2 (_2]2_].5:_12 -12| (-2,-12)

0 | (0)-16=-16 |-16| (0,~16)

2 | (2)-16=-12 |-12]| (2,-12)




Now add these all ordered pairs (brown dots), we get the parabola.

&Y
484

361
24..
121

10

q U
.24

687
1927

10

¥



Answer 58MYS.

Consider the equation s _2y4+6=0

Claim: Solve the equation y? _ 2y 4+ = ( Dy graphing, the graph related function
y=x"-2x+6
Step 1: Write the equation of the axis of symmetry.

Now compare the function y = x* — 2x+ 6 with the standard quadratic function.
f(x)=ax’ +bx+c. where gz (. We obtain

a=1b==-2c=6

Use the rule “The equation of the axis of symmetry for graph of f{x} =ax’ +hx+c

Where gz01is y=—"

2a
—b : :
X= o [Equatmn for the aixs of symmetry of a parabﬂla]
o
-2
= —— Replace a by 1 and b by -2
7 [Replace a by y —2]
2
x==
2
x=1

The equation of the axis of symmetry is

Step 2: Find the coordinates of the vertex. Since the equation of the axis of symmetry is y =1
and vertex lies on the axis, the x — coordinate for the vertex is 1

y=x'-2x+6 [original equation |
y=(1y-2(1)+6 [Replace x by 1]
y=1-24+6s

y=7-2

y=5

The vertex is (1,5)



Step 3: Identity the vertex as a maximum or minimum

Use the rule “The standard form of the quadratic function f(x)=ax’ +bx+c¢ where gz (.
Suppose the coeflicient of 42 term is positive, the parabola is open upward and vertex is the
minimum point. Suppose the coefficient of 2 term is negative, the parabola is open
downward. And vertex is the maximum point”. Since the coefiicient of ,? term is positive , the
parabola open upward and vertex [1,5) is the minimum point.

Hence the minimum point of the parabola y=x* -2x+6 is {I,S}

Step 4: Graph the function y=x*-2x+6

Now we construct the table for y = ¥’ —2x + 6(green curve). We can substitute the different
values of x in the original function y:x? + 7x+12. We obtain the different value of y. plotting
these all ordered pairs and connected them, we get a smooth curve.

Table for y=x*-2x+6

X| x*-2x+6 v | (xy)

5 (_5)3_3(_5)+5=41 41| (-5,41)

3 | (-3) -2(-3)+6=21 |21 (-3,21)

4| (<1 =2(-1)+6=9 |9 | (-1,9)

0 | (0)'-2(0)+6=6 |6 | (0,6)

1| (1) -2(1)+6=5 5 1 (1,5)

3 (3)-2(3)+6=9 |9 | (3.9)

5 | (5)-2(5)+6=21 |21] (5.21)




MNow add these all ordered pairs (brown dots), we get the parabola.

A
50+

0 9 8 7 € 5 4 3 2 49 1 2 3 4

10

¥



Answer 59MYS.

Consider the equation y=4x* +16
Claim: Solve the equation }':4_‘[2 + 16 by table values to graph
Now., we to construct table for }:419 +16 (green curve)

Now, we substitute different value of xin the original equation y = 4x* +16. we get the
different” y "value plotting these all ordered pairs and connect them we get a smooth curve.

Table for y=4x% +16

x | 4x*+16 vy | (x,»)

4| 4(-4)"+16=80 | 80 | (—4.80)

-2 | 4(-2)"+16=80| 32| (-2,32)

0 | 4(0)'+16=80 | 16 | (0.16)

2 | 4(2)'+16=80 | 32| (2.32)

4 | 4(4) +16=80 | 80| (4.80)




Now, add these all ordered pairs ( brown dots), we obtain the parabola. These parabola open
up ward and minimum point is (0,16).

b
¥ + + + + ¥ + ¥ + ¥ # + 4 ¥ + ¥ + # t I.‘-
6 5443 42 36 -3 24 18 1206 Y 06 12 18 24 3 36 42 48 54 6




Answer 60MYS.

Consider the equation y=x*-3x-10
Claim: Solve the equation y:xi‘ —3x-10 by table to graph
Now, we to construct table for y = x> —=3x-10 (green curve)

We can substitute different value of xin the original equation J,r:f —-3x-10.we obtained the
different” y "value plotting these ordered pairs and connect them we get a smooth curve.

Table for y=x* —3x-10

x X2 —3x-10 ¥ (x,¥)

-3 | (-3 -3-(3)-10=8 8 (-3,8)

~1.5| (<1-5) =3-(~1-5)-10=-3-25 | =325 | (-1.5,-3.25)

0 | (0)=3-(0)-10=-10 -10 | (0,-10)

1.5 | (1-5)" =3(1-5)-10=-12-25 | -12.25 | (1.5,-12.25)

3| (3)=3:(3)-10=-10 ~10 | (3,-10)




Now, add these all ordered pairs ( brown dots), we get the parabola open up ward and

minimum point is [-I.S,-B.ES].

204
187
164
141
127
104

[ L B = =

F \4

m 9 8 7 £ 5 4 3

10

¥



Answer 61MYS.

Consider the equation y=—x*+3x—4
Claim: Solve the equation y = —x? +3x—4 by table of given value of graph
Now, we can construct the table for y = —yl +3x—4( green curve)

We can substitute the different value of x in the original function y = —x* +3x—4.we
obtained the different function y-axis or y-value plotting these ordered pairs and connect
them we get a smooth curve.

Table for y=—x*+3x—4

X -x*+3x-4 y (x.y)

3 | —(-3)"+3:(-3)-4=-22 -22 | (-3,22)

~1.5 | =(=1-5)"+3-(~1-5)=4=-10.75 | -10.75 | (-1.5.-10.75)

0 ~(0)" +3-(0)-4=—4 -4 (0.—4)

15 | —=(1-5)" +3(1-5)-4=-1.75 “1.75 | (1.5,-1.75)

3 ~(3)"+3-(3)-4=—4 —4 (3.-4)




Add these all ordered pairs (brown dots), we get the parabola these parabolas open down
ward and maximum point is [I.S*—I.TS).

¥

-10

1561
1681
s+

192+

2161
a4
24+




Answer 62MYS.
Consider the monomials 144’6, 20a’b ¢, 35ab ¢,
Claim: To find GCF of 14a°h*,20a’b’c,35ab’c,
Step:- factor each monomials completely
l4a’b' =7-2-a-a-b-b-b
20a’b’c=5-2-2-a-a-a-b-b-c
35ab’c=7-5-a-b-b-c
Now we have out the common factors form each monomial

e

from14a’b’=7-2- b b b a a-
from 20a’h’¢=5-2-2 b b ¢ a a a
from 35ab’c=5-T7-a b b ¢ a

b b a

Common factor =h.h-g

=b*-a

(]

Greatest common factor of 44?8, 204’ b2 e, 35ab’cis |Bg




Answer 63MYS.

Consider the monomials 32, ,*

8m’n

S6m’n’

Factorization of each monomial complete

2m*n’ =32.-m-n

=2.2.2.2.2.m-m-n-1n-n

32m’n’ =2.2.2.2.2.m-m-n-n-n

]
Sm'n=8-m-n

=2.2.2-m-m-n

8m’n=2.2.2.-m-m-n

som'nt =56 -n°

=2.2.2-T-m-m-m-n-n

56m'n* =2.2.2.7T-m-m-m-n-n




Take out the common factors from each monomial

2min’= 2 2 2 2 2 m o m n n

8m’n= 2 2 2 m m n

Sem'n*= 2 2 2 7 m m m n n
! I 11
2 2 2 m m n

Multiply together the common factor.

Common factor 2.2.2.m-m-n=8&n*n

G.C.F =8m’n




Answer 64MYS.

Consider the system of equationis y=2x and x+y=9
Claim: - solve the equation by usist substitution
Step-1 - To find x value

Le. substitute y=2xin x+y=9

x+y=9 [Original equation ]
x+2x=9 [Replace y by 2x]
3x=9 [Combine like term]
. 2 [Divide esch side by 3]
3 3
x=3

Step-2:- Now to find y value substitute

x=23x in _]f=2.1'

y=2x [Driginal equatinn]
y=3-2 [Repalce x by 3]
y=6

y=[g]



Answer 65MYS.

Consider the system of equationis x=y+3 and 2x-3y=5

Claim: - Solve the equation by using substitution

Step-1:- To find x values
Substitute x=y+3is 2x-3y=35

2x—3y=5 [ Original equation |
2(y+3)-3y=5 [Replace x by 9+3x]
2y+2-3-3y=5 [ Use disributive property |

2y+6-3y=35

2y-3y+6-6=5-6 [ Substract6 toeachside]

(2-3)y=5-6

=ly=-1
y=1 [ Multiply —1to each side ]

y=]
Step-2:- To find x value substitute

y=1In x=y+3

x=9+3 | Original equation |
x=1+3 [Repalce x by 3]
x=4

v



Step-3:- substitute y =4 and y =1 in the original equation y=9+3and 2x-3y=5
x=y+3  [Orihginal equation |
7
4=1+3  [Replace x by 4 and y by 1]
4 =4 True

2x—3y =5 [Orihginal equation ]
2
2(4)-3(1)=5 [Replace xby 4and y by 1]
r',
8-3=5
5=5True

There y=4 and y =1 statistics the original equation x=y+3 and 2x-3y=5

Hence, the solution set is |(4,1)

Answer 66MYS.
Consider the system of equationis x-2y=3 and 3x+y=23

Claim: - Solve the equation by using substitution

Step-1-Tofind xis x- 2_1:- =

x-2y=2 [ Original equation |
x=2y+2y=3+2y [Add 2y toeachside ]
x=34+2y

Step-2:- To find y value
Now substitute x=3+2y and 3x+y=23

3x+y=23 [ Original equation |
3(3+2y)+y=23 [Repalce xby 3+2y]
3-3+3-2y+y=23 [ Usedistributive property |
9+6y+9=23

6y+v+9-9=23-9 [Substreact 9 to ecah side]

7y =14

%}’ =% [ Divide to each side by 7]

y=2




Step-3:- To find x value

Substitute y =2 In x=3+2y
x=3+2yin x=3+2y

x=3+2y [Driginal aquatinn]
x=3+2(2) [Replacey by 2]
r=3+4

x=7

Step-4:- Subsfitute y =7 and y =2 in the original equation x-2y=3and 3x+y=23

x=2y=3 [Orihginal equation | 3x+y=23 [Orihginal equation |

: ?
7-2(2)=3 [Replacex by 2and y by 7] 3(7)+2=23 [Replace xby 7and yby 2]

? ?
1-4=3 2142=23
3=3 True 23=23 True

There y=7 and y =3 statistics the original equation x-2y=3 and 3x+ y=23

Hence, the solution set is |(7,3)

Answer 67MYS.

Consider the graph

In the graph, the shaded area lies between -3 to 1



Answer 68MYS.
Consider the graph

In the graph, the shaded area lies between —oo t0 -2

Answer 69MYS.
Consider the function 5x-3y=7

Claim:. To find the perpendicular to the graph 5x -3y = 7and passes thought the point
(8,-2) rewrite the given function 5x-3y =7

Sx=3y=T=7=7=0

Step-1:- To find the perpendicular to the graph 5x -3y = 7and passes thought the point
{Ei-Z} use the rule u .The perpendicular to the graph ax+by+c=015 -bx+uy+k=0

The perpendicular to the graph 5x-3y-7=0is —(-3)x+5y+k=0

Step-2:- To find the k value in 3x+5y+k=0.

The perpendicular graph passes the point (8,-2) i.e. the point (8,-2) statistics the equation

3x+5y+k=0
3x+5y+k=0 [Original equaton
3(8)+5(-2)+k=0 [Repleace xbyand y by -2 |
24-10+k=0
144k =0
k=—14

Now substitute f =141s 3x+5y+k=0.

We obtain 3x+5y+14=0



Step-3:- Now write slop intersect form the equation 3x+5y-14=0.

3x+5y-14=0 [Original equaton |
3x+5y-14+14=0+14 [Addl14to each side |
3x+5y=14

—3x+3x+5y=—3x+14 [Substract 14 to each side]
5y=-3x14
S?JJ = _3I5+ = [Divide to each side by 5]

3.1

& 3 3

The slope intersects form the equation 3x+5y—-14=0is

= x4 —
R

Step-3:- Now write slop intersect form the equation 3x+5y-14=0.

3x+5y-14=0 [Original equaton |
3x+5y-14+14=0+14 [ Addl4to each side |
A 5y=14

—3x+3x+5y=—3x+14 [Substract 14 to each side]
5y=-3x14
j?y = _3I5+ = [Divide to each side by 3]

3.1

4 3 3

The slope intersects form the equation 3x+5y-14=0is

= x—
g g e




Answer 70MYS.
In the graph, the straight line passes though the point (1,1)and (-1,-3)

Claim:- To find the line equation.

Use the formula “The equation of the line and passes thought the [xl,yl} and [xz,_yz} is

(.}"'}’l]=(1"rl}

Y.=N X =X

( ) ] Equation for line and passes
yY=»y) x4

= through the tow point
g — .1'1 — X
B S (x21) (x202)

y-1 _ x-I Replace y, by 1, y,by-3,
—3-1 -l=i x,byl and x,byl
(y-1)_(x-1)
4 2
—4({y-=1) -4({x-1
(r-1) - =l [ Multiply —4 on eachside]
-4 =2
y-1=2(x-1)
y=1=2x-2 [Use distributive peoperty |
y-1+1=2x-2+1 [Add 1to each side]
y=2x-1

Hence the line equationis y=2x-1



Answer 71MYS.

Consider the following graph

10 8 8 7 6




In the graph, the straight line passes though the point (-1,2)and (1,-2)

Claim:- To find the line equation.

Use the formula “The equation of the line and passes thought the (x,,,) and (x,,y,) is

(y-»)_(x-x)
Ya= W Xy =X
_ FEquation for line and passes
(=) = (x=x) through the tow point
_ Iﬁ_ .
J1—h 1 TN _{xlﬂyl) &(Izs.}lz}
y=2 _x -(-1)  Replace y,by2, y,by—2,
-2-2 1-(-1) | xby—1and x,by |
y=2 x+I
-4 1#1
yot _p¥l
—4 2
~4({y=2) -4 1
(}4 ) - [;.'- ) [ Multiply —4 on each side]
y=2==-2(x+1)
y—2=2x-2 [Use distributive peoperty |
y-242=2x-2+2 [Add 2to each side]
y==2x

Hence the line equation is |y =-2x

Answer 72MYS.

Consider the formula .l'bi —dac

Claim:- To find value of [p? _ 4. .VWhen

a=1b=-2and c=-15
Ji —aac = (2] —4-1-(-15) SRS
- bby—2,c by—15

=4 +60
=J64

=8

Therefore I'Ibi—riar; is when g = Lb==-2,c=—15




Answer 73MYS.

Consider the formula [p? _ 44c

Claim:- To find value of [p2 _ 4, .When

a=2.b="7and c=3
= Repl by 2
Vb —4ac =\|(7) -4-2-(3) { SEESE }

bbyl.c by3
=+/49-24
=25

=3

There for \[p2 _ 440 15 [5]| When a = 2,b=7,¢=3
Consider the formula .l'bz —dac

Claim:- To find value of B —dae JWhen

a=Lb=5andc=-2
= 3 Replace a by 1
Vb “dac = \[(5)’ ~4-1-(-2)

bby 5, cby-2
=+25+8
=33

=538
There for \fp? _44¢ 1S [5.8] When a = Lb=5,c=-2

Answer 75MYS.

Consider the formula fbi —dae

Claim:- To find value of fp? _ 44, .When

ﬂ':—z‘bzl?ﬁa“d‘:=5
: Repl by —2
T [

bby7, cby5
= /49 + 40
=89

=94
There for Jbi_4m is [E]When a= —-2h=T7c¢c=5






