Chapter 11. Radical Expressions and Triangles

Ex. 11.3

Answer 1CU.

The objective is to describe the steps for solving a radical equation.

The equations which contains variables in the radicand are called radical equations.

For example:
Jy+1

X=— :
2

The steps to solve this equation is given below.

1. The first step is to isolate the radical on one side of the equation.

2. The second step is to square each side of the radical to eliminate the radical.
3. Then solve for the variable.

4. Check the solutions obtained to avoid extraneous solutions.

Answer 1GCI.

Graph and sketch the equation, = \[x? 41 -

The graph of y= ‘er_ +1 is plotted on the graphing calculator and the sketch is given below

i

State the domain of the graph and describe how the graph differs from the parent function

y=+x

From the graph it can be seen that domain of x is {x|x> 1}.

The graph y, —/x? 4+1 is shifted up | unit

Thus the domain is {.r|:r3j I}




Answer 1PQ.
Consider the expression:
Jag
Simplify:
Va8 =122223
=43

Thus the solution is 4\,@ )

Answer 2CU.
The radical equation is necessary to check for extraneous solutions in radical equations.

Explain the reason as below,

The equation, t=£ that contains radicals with variables in the radicand are called radical

equations. Squaring each side of an equation sometimes produces extraneous solutions. An
extraneous solution is a solution derived from an equation that is not a solution of the original
equation. Therefore we must check all solutions in the original equation when we solve radical
equations.

Answer 2GCI.

Consider the following equation:
y= Jx-3.
And the parent function y = \fy.
The objective is to how the given equation differs from the parent function = J}

Use graphing calculator to sketch the graph of the given function as follows:

—

From the graph it can be seen that domain of x is -{x|x29}.

The graph = J;_ 3 is shifted down 3 unit.

Therefore, the domain of the graph is {_r|x 29}.



Answer 2PQ.
To simplify \f3../6
This is solved as
V3-J6=\3:43.42
F
=32

Thus the solution is 3,5

Answer 3CU.
The objective give an example of radical equation and solve for the variable.

The equations which contains variables in the radicand are called radical equations.
For example:

Jox-8=4-

Solve the equation ,fgx -8 = 4 as follows:

J6x-8=4 Original equation
2
[-«..I'ﬁx - 3) =4 Square on both sides
bx—-8=16 Simplify

6x=16+8 Addbothsides by 8
6x =24 Simplify

x= 2—: Divide both sides 6

x=4
TI"IUS X= 4 .

The solution is checked as follows:
For x=4.

Jox-8=4 Original equation

6'4—8;4 Substitute x = 4
J24-8=4
=4 Simplify

4=4 True

Since y = 4 satisfies the original equation J&r——ﬁ =4. x = 4Iis the only solution.

Therefore, the solution of the equation fgx -8 =415 x=4.



Answer 3GCI.
Consider the following graph:
y=+x+2.
And the parent graph = fx.
The objective is to how the given equation differs from the parent function = J}

Use graphing calculator to sketch the graph of the given function as follows:

Step 1: Press |2nd|, [ MODE] buttons fo clear the screen. Again press button.

Then the screen will display as follows:

Flatl Flokz Flok:
1=l
M=
wNa=
W y=
wWe=
“NWE=
wMe=

Step 2: Press ., [\"’?} and |x,t.&.n|, 2, )| buttons.

Next, press |GRAPH | button.

Then the screen will disply as follows:

L ——

1

value of the radicand will be positive when y+23>0

m the graph it can be seen that domain of x is {x|xa -2}

graph y=1f1-+3 is shifted left 2 unit.

refore, the domain of the given graph is {x|:rl‘_>' -2}.




Answer 3PQ.

- 3
Simplify 2+m
This is solved as
3. 3 240
24410 2+410 2-410
i 3(2-10)
(2)' - (+io)
3(2-10)
T
3(1-\@)
T 6
-(2-¥i)
T 2

Thus the solution is _2""‘“%

Answer 4CU.
Consider the following problem:

Alex and Victor solved the equation, _.fy —5 =—2 as follows:

Alex solved as,

And Mictor solved as .
~Jx-5==2
(=5} =
~(x-5)=4

-x+5=4

x=1



Find who is correct.

The mistake that Victor did is in the third step of the equation. On squaring both sides minus
becomes plus and hence the solution is wrong.

The correction in Victor solution at third step is,

(~e=5) = (53]
=(x-5)

Thus, [Alex is correct|

Answer 4GCI.

Consider the following function:

y=+/x=3.

And the parent graph = fx

The objective is to how the given equation differs from the parent function = .

Use graphing calculator to sketch the graph of the given function as follows:

Step 1: Press |2nd|, [MODE] buttons to clear the screen. Again press button.

Then the screen will display as follows:

Flatl Flatz Flat:
~Y 1=l
wMe=
wWa=
N y=
wNe=
“NWE=
wNMe=

Step 2: Press ., (J-} and |x,t.&.n|, E' 5, )| buttons.
Next, press button.

Then the screen will disply as follows:

—




The value of the radicand will be positive when y—-52(.

From the graph it can be seen that domain of x is {x|xE 5}.

The graph = Jx =5 is shifted right 5 unit.

Therefore, the domain of the given function is {x}x > 5} ]

Answer 4PQ.
SIMpify 645 + 3411+ 55

The expression has no common radicals therefore it cannot be simplified further.

Thus the solution i5 |6./5 + 311 +55

Answer 5CU.
The objective is to solve the equation J}:j_

Solve the equation .f; = 5as follows:
Jx=5
[\"’;)2 =5°  Squareon bothsides
x=25 Simplify
Thus x=725.
The solution is checked as
Jx=5 Original equation

J25=5 Substitute x = 25
5=5 True

Since it is true, 25 satisfies the original equation \fy = 5.

Therefore, the solution of the equation [y = 5is [x=25]-

Answer 5GCI.

Consider the following function:
P ==X,
And the parent graph = fx.
The objective is to how the given equation differs from the parent function , = J}

Use graphing calculator to sketch the graph of the given function as follows:



Step 1: Press |2nd|, |[MODE| buttons to clear the screen. Again press button.

Then the screen will display as follows:

Flatl Flotz Flot:
1=l
M=
M=
wMy=
wHe=
“NWE=
wMe=

Step 2 Press («.F) and [2nd| |ANS]| x,t,ﬂ,n, buttons.

Next, press |GRAPH | button.

Then the screen will disply as follows:

The value of the radicand will be positive when y <0,

From the graph it can be seen that the domain of x is {x|x< D}.

The graph y = /-y is shifted up | unit.

Therefore, the domain of the given function is =x|;f ED} .

Answer 5PQ.

Simplity 243 +9412
This is solved as follows:

23 +912 =23 +93 . /4
=2./3+943.2
=23 +183

=203

Thus the solution is Zﬂﬁ




Answer 6CU.

The objective is to solve the equation f2p = -§.

Solve the equation /25 = —gas follows:

J2b =-8
(JE_.’J }? = {—8]3 Square on both sides
2h =64 Simplify

b= % Divide bothsidesby 2

h=32 Simplify
Thus h=132.

The solution is checked as follows:
W2b=-8  Original equation

2(32)=-8  Substituteh =32

J64=—38
8= -8

Since p =32 does not satisfy the original equation ,f2p = —§, the equation /2p = —8 has

no solution|.

Answer 6GCI.
Consider the following function:

y=+3x.

And the parent graph y = /.
The objective is to how the given equation difiers from the parent function = .ﬂ

Use graphing calculator to sketch the graph of the given function as follows:

Step 1: Press |2nd|, [MODE| buttons to clear the screen. Again press button.

Then the screen will display as follows:

Flotl Flotz Flot:
~Y 1=l

M=

M=

wMy=

wHe=

“NWE=

wMe=




Step 2: Press , (,J'_) and | 2nd| |ANS| |x.t.8.n , buttons.

Next, press ((GRAPH| button.

Then the screen will disply as follows:

The value of the radicand will be positive when 3x > ().

From the graph it can be seen that domain of x is {x|x> D}.

The graph = J3x is starting from the origin.

Therefore, the domain of the function is {x|x = IJ} .

Answer 6PQ.
simpiify (3 Jgf
This is solved as follows:
(3-v6) =(3) ~2-3-V6 +(V6)
=9-66+6
=15-6v6

Thus the solution is |15 6./

Answer 7GCI.
Consider the following graph:

y=i.
And the parent graph y = /.
The objective is to how the given equation differs from the parent function , = /.

Use graphing calculator to sketch the graph of the given function as follows:



Step 1: Press |2nd|, | MODE] buttons to clear the screen. Again press button.

Then the screen will display as follows:

Flati Flatz Flok:
41 =0

=M=

wNE=

wNy=

wMe=

wNME=

wNe=

Step 2: Press , {_J-) and buttons.

MNext, press [GRAPH]| button.

Then the screen will disply as follows:

The value of the radicand will be positive when —x < 0.

From the graph it can be seen that domain of x is {x|x< D}.

The graph = —.fx is starting from the origin and goes downwards.

Therefore, the domain of the domain of the given function is {_r|_r = l’l}.

Answer 7PQ.

Find the area of the square whose side is g.,.ﬁcm

The area of a square is given as,

Area = side’

Substitute the value of side in the above formula

A={2+~ﬁ]z
A={zf+1-z-ﬁ+{ﬁf

A=4+4.J7 +7
A=11+4-/7

Thus the solution is {11+ 4/Tem?



https://www.flickr.com/photos/130479657@N06/32874940182/in/album-72157678747883841/

Answer 8CU.
The objective is to solve the equation J_E:ﬁ_
Solve the equation ,/_34 = gas follows:
J=3a =6
(m )2 =6"  Squareon bothsides

~3a=36  Simplify
_36

a Divide both sides by —3

a=-12 Simplity
Thus g=-12.
The solution is checked as follows:

v=3a =6  Originalequation

-3(-12)=6  Substitutea =-12
J36=6
6=6  True

Since it is true, —17satisfies the original equation /_35 = .
Therefore, the solution of the equation [_3g =6is [a=-12]

Answer 8GCI.

Consider the following function:

v=+1+x+6.

And the parent graph y = fy.
The objective is to how the given equation differs from the parent function y = J}

Use graphing calculator to sketch the graph of the given function as follows:


https://www.flickr.com/photos/130479657@N06/32874940182/in/album-72157678747883841/
https://www.flickr.com/photos/130479657@N06/32874940182/in/album-72157678747883841/

Step 1: Press |2nd|, [MODE]| buttons to clear the screen. Again press button.

Then the screen will display as follows:

Flotl Flatz Flot:
~Ni1 =l
M=
wHars
“My=
o=
“WE=
o=

Step 2: Press ., {J—} buttons.
Next, press E and |x.t,&.n , 6 buttons -

Again, press [GRAPH| button.

Then the screen will disply as follows

¢

The value of the radicand will be positive when,
l-x=-6
-xz=6-1
o
xzT.

From the graph, it can be seen that domain of x is {x|x>7}.

The graph _p:,lf|+_1-+5 shifts upwards g units.

Therefore, the domain of the given function is =x|x = ?}.



https://www.flickr.com/photos/130479657@N06/32874940182/in/album-72157678747883841/

Answer 8PQ.

Solve f15-x =4

The given equation is 15—y =4

V5-x=4
(JIS——x]z =4
15-x=16
x=15-16
x=-1
Thus the value is -1

The solution is checked as follows:

lﬂ
I
-
Il

LA

[

p—

I

—

Il
N N S N

£

Since y = —|satisfies the original equation.
Thus the answer is
Answer 9CU.
The objective is to solve the equation ,f8s +1=35-
Solve the equation /8y +1 = 5as follows:
J8s +1=5
J8s =5-1 Subtractlon bothsides
V8s =4  Simplify
(JE_.!. ]2 =4"  Squareon bothsides
8s=16  Simplify

8= % Divide both sides by 8
5=2 Simplify
Thus ¢=12.

The solution is checked as follows:
J8s +1=5 Original equation
8(2) +1 :5 Substitute s = 2
VI6 +1=5
4+1=5  Simplify
5=5 True
Since it is true, 7 satisfies the original equation f8s +1=5-
Therefore, the solution of the equation \fgs +1=5is [s=2]-


https://www.flickr.com/photos/130479657@N06/32874940182/in/album-72157678747883841/

Answer 9GCI.

Consider the following function:

v=+2x+5-4.

And the parent graph y = /.
The objective is to how the given equation differs from the parent function y = Jx.

Use graphing calculator to sketch the graph of the given function as follows:

Step 1: Press |2nd|, [MODE| buttons to clear the screen. Again press button.

Then the screen will display as follows:

Flotl Flatz Flokz
~ 1=l

wHe=

M=

~Hy=

~HMe=

“WE=

o=

Step 2: Press , (Jm) buttons.

MNext, press Xt &.n 5 and EI4 buttons.
Again, press button.

Then the screen will disply as follows:



https://www.flickr.com/photos/130479657@N06/32874940182/in/album-72157678747883841/

The value of the radicand will be positive when,

2x+524
2xz4-5
12_—]

2
x=-0.5

From the graph, it can be seen that domain of x is {x|x2 -D.S}.

The graph y = f2x +5 -4 shifts downwards 4 units.

Therefore, the domain of the given function is =x|x > —IJ.S} :
Answer 9PQ.

Solve "Ilrz ~32=x and check the answer.
The given equation is 3,2 _32 = x-
V3x* =32 =x

[ul' 3x? - 31]3 = x> Squaring on both sides

35 =32=2x"
3x'-x" =32
2x* =32
=16
x =14

Thus the value is +4

The solution is checked as follows:
Al x=4
3 —32=x
( 3-4°-32 )2 =4* Squaring on both sides

3.4 -32=4*

Therefore, x = 4satisfies the original equation.
Al x=-4
V3 —32=x
(14’3 (—4)" - 31]2 =(-4)" Squaring on both sides

3-16-32=16

Since y = -4 satisfies the original equation.

Thus the answer is


https://www.flickr.com/photos/130479657@N06/32874940182/in/album-72157678747883841/

Answer 10CU.

The objective is to solve the equation /7y +18 =9.
Solve the equation f7x +18 =9as follows:

NIx+18=9
1 > 5
[\.I'Tr +1 8) =0° Square on both sides
Tx+18 =81 Simplify

Tx=81~18 Subtract bothsidesby18
Tx =63 Simplify

Ke B Divide both sides by 7
x=9 Simplify
Thus y=9.

The solution is checked as follows:
JIx+18=9 Original equation
?(9]+IS;9 Substitute x =9
J63+18=9
J81=9 Simplify
9=9 True
Since it is true, gsatisfies the original equation [7x+18=9-

Therefore, the solution of the equation ,f7x+18 =9is .

Answer 10GCI.

The graph of x = y? is not a function. The following is the graph of x = y*.

|
|

Now, if a vertical line is drawn in such a way that it intersects the graph of x = _};2 , then it will

be seen that the vertical line intersects the graph of x = y? in exactly two points. This means,
there are two images for a single element. Therefore, the graph of x = y? is not a function.

Answer 10PQ.



Solve /2y —1=2y—7 and check the answer.
The given equation is 2y —1=2x-7
V2x=1=2x-17
bmx-qz=mx-ﬂ* Squaring on both sides
2x-1=(2x)* -2-2x-7+(7)
2x-1=4x* -28x+49
45° —28x+49-2x+1=0
4x* =30x+50=0
2x=-10x-5x+25=0
2x-5)=5(x=5)=0
(2x-5)(x-5)=0

x=£,5
2

The solution is checked as follows:

At _)r=E
2

V2x—-1=2x-7

2
[5 o T : ;
[ E-E-I] =[2-E-?}' Squaring on both sides

5-1=(5-7)
[4=4]

Since x = %SEUSﬂES the original equation.

At x=5
J2x-1=2x-7
(Jmf =(2-5-7)" squaring on both sides
10-1=(10-7)

Since y = §satisfies the original equation.

Thus the answeris (x=—,5

b | L




Answer 11CU.

The objective is to solve the equation J5x+1+2=6-

Solve the equation {5y +1 + 2 = 6 as follows:
J5x+1+2=6

V3x+1=06-2 Subtract 2on bothsides
Jix+1=4 Simplify

(5e) -

Sx+1=16 Simplify
Sx=16—1 Subtract both sides by |

Square on both sides

Sx=15 Simplify
X =1—:— Divide both sides by 8
x=3 Simplity
Thus y=3.

The solution is checked as follows:

JSx+1+2=6 Original equation

.,;'5(3)+1+2£6 Substitute x =3

JI5+1+2=6
J16 =g
4+2=6  Simplify
6=06 True

Since it is true, 7 satisfies the original equation \/5x+1+2=6-

Therefore, the solution of the equation 5y +1+2=615 [x=3|
Answer 11GCI.



The equation y? +J,~’- =] does not determine ¥ as a function of x.

The following is the graph of x? +J.~2 =1.

F 9

¥

‘er

Now, if a vertical line is drawn in such a way that it intersects the graph of »? +J,~*’- =1.then it
will be seen that the vertical line intersects the graph of x* +},~9 =] in exactly two points. This
means, there are two images for a single element. Therefore, the graph of y? +f =] isnota
function and hence, the equation x* 4+ y* =1 does not determine y as a function of x

Answer 12CU.

The objective is to solve the equation fgx -8 = x—4.

Solve the equation ,fgx -8 = x — 4as follows:

Vox -8 =x-4 Original equation
(-«.."15.1'—3)1 =(x- 4]2 Square on both sides

6x-8=x"-2.x-4+4*
6x—8=x"-8x+16  Simplify

¥ —8x+16=6x-8 Rearrange

¥ =8yx—6x+16+8=0 Add both sidesby —6x + 8
x*=14x+24=0 Simplify
X -12x-2x+24=0 Write—14x=—-12x-2x
x(x-12)-2(x-12)=0 Factor

(x=12)(x-2)=0 Factor again
x=12=0 or x=2=0
x=12 or x=2

Thus x=2,12.



The solution is checked as follows:
For x=12
Jox-8=x-4 Original equation
mil—d Substitute x = 2
J62-8=-2
Ji2-8=-2
Va=-2
222
Thus, x=2does not satisfy the equation \fgx—8 = x—4-
So x=2is not the solution of 44./x—2 = x.
For x=12.
J6x-8=x-4 Original equation
J6:12-8=12-4  Substitutex =12
J72-8-8
J6a-8
B=8 True
Since x =12 satisfies the original equation \fgx -8 = x—4. x =12 s the only solution.

Therefore, the solution of the equation fgx—8 = x—4is .

Answer 13CU.

The objective is to solve the equation 44+ ./y-2 = x-

Solve the equation 4 +./y -2 = yas follows:

4+fx-2=x Original equation
m =x-4 Subtract both sides by 4
(m]z ={Jt:—4]2 Square on both sides
x=2=x"-8x+16  Simplify
x*—8x+16=x-2  Rearrange
X' =8x—x+164+2=0 Addbothsidesby — x+2
¥ =9x+18=0 Simplify
¥ =6x-3x+18=0 Write —9x = —6x - 3x
x(x—6)-3(x-6)=0 Factor
(x—6)(x-3)=0 Factor again

x—h=0 or x—3=10
x=6 or =3



The solution is checked as follows:
For yx=3,
44-fx-2=x Original equation
4+5-2=3  Substitutex=3
4+41=3
4+1;3
5#3
Thus, yx = 3does not satisfy the equation 4 4+ m =x-
So x =3is not the solution of 44.fy-2 =x.
For x=6.
44fx-2=x Original equation
4+\6-2=6  Substitutex=6
4+/5=6
4+2;6
6=06 True
Since y = ¢ satisfies the original equation 4 4y -2 = x. x = 6is the only solution.

Therefore, the solution of the equation 4 4.y -2 = xis _

Answer 14CU.

Consider the speed of the tsunami in meters per second is g = 3,]./4 . where gthe depth of
the ocean in meters is.

The objective is to find the speed of the tsunami if the depth of the ocean is 10 meters.

s=3.1Jd

s=3.1410 Substitute d =10
s=3.1-(3.16) Since10=3.16
=980 Multiply

Therefore, the speed of the tsunami is |9.80meters per second|.

Answer 15CU.



Consider the speed of the tsunami in meters per second is 5 =3,/ . where Jis the depth
of the ocean in meters.

The objective is to find the depth of the water if speed of the tsunamiis 240 meters per second

s=3.I\d

240 =3.1/d Substitute s = 240
% =Jd Divide bothsides by 3.1
Jd = % Rearrange
Jd =~77.42 Simplify
(\"'E }_ = (77.42]"* Square on both sides
d = 5994 Simplify

Therefore, the depth of the water is about |5994meters|-

Answer 16CU.

Tsunamis or large tidal waves are generated by undersea earthquakes in the Pacific Ocean.
The speed of the tsunami in meters per second is g =3.]./4 . Where is the depth of the

ocean in meters. A tsunami may begin as a 2 foot high wave travelling 450-500 miles per hour.
It can approach a coastline as a 50 foot wave .To find the speed that the waves loses if it
travels from a depth of 10,000 meters to a depth of 20 meters.

The speed of the tsunami in meters per second is =13, 1@, where Jis the depth of the

ocean in meters. A tsunami may begin as a 2 foot high wave travelling 450-500 miles per hour.
It can approach a coastline as a 50 foot wave .To find the speed that the waves loses if it
travels from a depth of 10,000 meters to a depth of 20 meters.

In the first case depth of water is 10,000 meters.

Then, the speed is,

s=3.1~;g
s = 3.14/10000

s=3.1-100
s =310meters per second



In the second case depth of water is 20 meters.
Then, the speed is,

s=3,lug
s=3.1~fﬁ

§=3.1-45
s = 14 meters per second.

The speed lost by the wave is,

s =(310—14)meters per second

§=296 meters per second.

Thus, the speed of wave is lose by |296 meters per second

Answer 17PA.

The objective is to solve the equation JE:][]_
Solve the equation [z = 1(as follows:
Ja =10
(\'G ]2 =10  Squareonbothsides
a=100  Simplify

Thus g=100-

The solution is checked as follows:
Ja =10  Original equation

J100=10  Substitutea =100
10=10 True

Since it is true, | QQsatisfies the original equation ._,G:]{].

Therefore, the solution of the equation is _

Answer 18PA.



The objective is to solve the equation J_f =4.

Solve the equation ./_i = 4as follows:

-k =4
(\.I'r—_ﬁr]z = 4* Square on both sides
—k=16  Simplify
k=-16 Dividebothsides by -1
Thus k=-16-

The solution is checked as follows:
W=k =4  Original equation

‘{"5] =4 Substitute g =-=12

N6 4

4=4 True
Since it is true, —]gsatisfies the original equation J_f = 4.

Therefore, the solution of the equation J_k = 4is H

Answer 19PA.

The objective is to solve the equation 52 = Jx .

Solve the equation 5./2 = J;as follows:

5V2=x
(Sﬁ ]2 = (w"'; ]2 Square on both sides
50=x Simplify
x=50 Rearrange
Thus y»=50-

The solution is checked as follows:
5v2 =+/x Original equation
5ﬁ=ﬁ Substitute x = 50
5V2=v252
5v2=5\2 True

Since it is true, 5Qsatisfies the original equation 5.2 = Jx -
Therefore, the solution of the equation is [y = 50]-



Answer 20PA.

The objective is to solve the equation 3,ﬁ: ,'___-,;_
Solve the equation 3,ﬁ: E_y as follows:

W=~y
(3\5 )2 = (ﬁ )1 Square on both sides

63=—y Simplify
-63=y
y==63 Rearrange
Thus y=-63.

The solution is checked as follows:
37 = J—_y Original equation
37 J-(~63)  Substitute y =63
37 =63 Simplify
3T =07 Write 63=9-7
3.7 = J\E True

Since it is true, —@{3satisfies the original equation 3,ﬁ: |'__-,;_

Therefore, the solution of the equation is y:—ﬁﬁ .

Answer 21PA.

Solve and verify the equation.

Itis given that, 3./4g-2=10

3Jd4a-2=10
3J4a =12
(3v4a) =(12)°
9.4g =144
36a =144
144
a=—
36
a=4

Thus, the value is 4



The solution is checked as,

3da-2=10
3W4-4=12
316 =12

+3-4=12

Since, the value 4 satisfies the original equation.

Therefore, the answer is

Answer 22PA.

Solve the given equation and check whether the solution is right or wrong.
It is given that, 3457 =18
3+5Jn =18
5Vn=18-3
(&Ef=ﬂﬂ‘
25n=225

225
n=—-—
25
n=9

Thus, the value is 9.

The solution is checked as

3+5Jn =18
549 =18-3
5-3=15
+15=15
Since, the value ';'SEltiSfIES the Driginal EEILIEItiDFI.

Therefore, the answer is .

Answer 23PA.

Solve the given equation and check whether the solution is right or wrong.
Itis given that, \fx4+3 =-5
Vx+3=-5

{-.,Lr+3)2 =(-s)’ (Apply square on both sides)
x+3=125
x=22

Thus, the value is 22



The solution is checked as

Jx+3=-5
V2243 =-5
J25=-5
+5=-5

Since, the value 272 satisfies the original equation.

Therefore, the answer is .

Answer 24PA.

Solve the given equation and check whether the solution is right or wrong.
Itis given that [y -5 = 2.6 -
Jr=5=2J6
2 2
(-»..I'Jr—ﬁ) = [ZJE] (Apply square on both sides)
x-5=4-6
x=24+5
x=29
Thus, the value is 29.

The solution is checked as

Jx-5=2J6
J29-5=26
V24 =26
Ja-6=26
Ja.J6 =26
+2./6 = 24/6
Since, the value 29 satisfies the original equation.

Therefore, the answer is m

Answer 25PA.
Solve the given equation and check whether the solution is right or wrong.

Itis given that 3x+12 =3./3
Jix+12=33
2 2
(43x+ IE) = (S\E) ( Apply square on both sides)

Ix+12=9-3
Ix=27-12
Jx=15
15
)
x=5

X

Thus, the value is 5



The solution is checked as

Br+12=3
V35+12=33
15412 =33
V27=33
V93233
J9-43=33
+33=33
Since, the value 5 satisfies the Driginal E'EILIEIUDFI.

Therefore, the answer is :

Answer 26PA.

Solve the given equation and check whether the solution is right or wrong.
It is given that, (20 -4 =8
J2c-4=8
(m }2 = {8]3 (Sqare on both sides)
2c-4=64
2c =68

68
c=—
2

¢ =234
Thus, the value is 34.

The solution is checked as

2c—
2-34-
68 —

4 -l'-‘n -l'-‘-
Il Il ]

8
8
8
8

o
7 |
=9
[

8=

Since, the value 34satisfies the original equation.

Therefore, the answer is m



Answer 27PA.
Solve the given equation and check whether the solution is right or wrong.

Itis given that, JaB+1-3=0
Jdb+1-3=0
Jab+1=3
( 4b + ) (3) (Apply square on bothe sides)

4h+1=9
4h=9-1
4h =8
h=—
4
b=2

Thus, the value is 2.

The solution is checked as

ol

= 7

H—

|+4-|iu
I

0
3
3
3

Since, the value 2 satisfies the original equation.

Therefore, the answer is .

Answer 28PA.

Solve the given equation and check whether the solution is right or wrong.
It is given that, .f3p—5+7=3

J3r-5+7=3
Br-5=3-17
(,;’3',-__5 )1 = |:—-=I]z (Apply square on both sides )
Ir-5=16
Ir=16+5
Ir=21
21

r=—

3
r=7

Thus, the value is 7



The solution is checked as

P3r-5+47=3
V3-7-5=3-7
J16 =4
+4 = -4
Since, the value 7 satisfies the original equation.

Therefore, the answer is .

Answer 29PA.

Solve the given eguation and check whether the solution is right or wrong.

It is given that, JE —-9=3
5
,rj'—x -9=3
5
1fﬂ=3+9
5

2
[E J =(12) ( Apply square on both sides)

%;=FM
4x=144-5
4x =720
_T120

=

4
x=180

Thus, the value is |80

The solution is checked as

8% gu3
5

,Jﬂ:9+3
5

d,rIEIIZl=I2
5

2 i
5

V144 =12
+12=12

Since, the value | g(satisfies the original equation.

Therefore, the answer is .



Answer 30PA.

Solve the given equation and check whether the solution is right or wrong.

Itis given that, 5. [ _2 =0
3

2
[5 ?J — [2]! ( Apply square on both sides)

25(%)-4
3
4 _ 4

3 25
x=0.12

Thus, the value is .

The solution is checked as

Y

3

4(0.12
5, [4012) _,
0=0

Since, the value 0.12 satisfies the original equation.

Therefaore, the answer is m

Answer 31PA.

The objective is to solve the equation m = -
Solve the equation m — x + 435 follows:
[m ]E = [I+4): Square on both sides

¥+ +14=x"+2-x-4+ 4

X +9x+14=x" +8x+16 Simplify
X —x +9x—8x+14-16=0 Subtact both side by (x” + 8x+16)
x=2=0 Simplify
x=2 Add both sides by 2

Thus, x=2.



The solution is checked as follows:

m =x+4 Original equation
m;2+4 Substitute x = 2
JA+18+14=6 Simplify
J36=6
6=06 True

Since 2 satisfies the original equation, y = 2is the solution of the equation.

Therefore, the solution of the equation \[y> L9y 114 = y+415 [x=2]

Answer 32PA.

The objective is to solve the equation 4 2 = m
Solve the equation ), 43 = [y? + 5y +4as follows:

PR e
[J’m ]2 =(y+2) Square on both sides

y+Sy+d=y +2.y.242°

Y +5y+4=y+4y+4 Simplify
Y +5y+d4-y —dy—-4=0 Sut:-t;ztc:t't::i:.ilthsin:it:l:nj,.r(_],r1 +4_1=+4}
p=0 Simplify
Thus, y=0.

The solution is checked as follows:
y42=4y +5y+4 Original equation
0+2=v0"+5-0+4 Substitute y = 0

2=+/4 Simplify
D 2 True

Since y = (satisfies the original equation, y =0is the solution of the equation.

Therefore, the solution of the equation y+2= J},E +5y+4 is |y=0|.




Answer 33PA.

Consider the square root of the sum of a number and 7 is 8.
The objective is to find the number.
Assume number is x.

The square root of the sum of a number and 7 is 8.

S0, Jx+7=8

To find the number, solve the equation as follows:
Jx+7=8
2 ] ¥
(1!'.1' +7 ] =3 Square on both sides

x+7=064  Simplify
x=37 Subtract both sides by 7

Thus, the number is 57 .

Check:
Substitute y =57 in fx+7 =8
Vx+7=8

J57+7=8 Substitutex =57

J64=8  Simplify
8=8 True

Therefore, the number is .

Answer 34PA.
Consider the square root of the quotient of a number and 6 is 9.

The objective is to find the number.
Assume numberis x.

The square root of the quotient of a number and 6 is 9.

50, JE___Q
6

To find the number, solve the equation as follows:

2
6

2
=9°  Squareon both sides

S
i)
L —

% =81  Simplify
x=486  Multiply bothsidesby6

Thus, the number is 486 .



Check:

Substitute y = 486 in Jg=g.

. if—ﬁ =9 Substitute x = 486
i}

J81=9  Simplify
9=9 True

Therefore, the number is .

Answer 35PA.

The objective is to solve the equation y = /g — x.

Solve the equation y — ./ — x as follows:

x=+6—x

(x) = (E ): Square on both sides
=6-x Simplify
X —6+x=0 Add both sidesby — 6+ x
¥ +x-6=0
¥ +3x-2x-6=0 Rewrite
x(x+3)-2(x+3)=0 Factor
(x+3)(x-2)=0 Factor again
x+3=0 or x-2=0
x=-3 or x=2

Thus, x=-3,2.



The solutions are checked as follows:

Substitute x=—-3in y=J6-x.

X=4+/6—x Original equation
-3=/6-(-3) Substitute x = -3
—3=6+3 Simplify
-3=%3

Since y =—3does not satisfy the original equation y = \f6—x. x=-3is not the solution of the
equation y = f6-x.

Now Substitute y=2in y=f6-x-

x=J6-x Original equation

2-J6-2 Substitute x = -3

2=/4 Simplify
2=2 True

Since y = 2satisfies the equation y = ./ - x. x = 2is the solution of the equation = /- x-
Therefore, the solution of the equation y = Jﬁ_x s |x =2|.

Answer 36PA.

The objective is to solve the equation y = Jx+20 -

Solve the equation y = [y + 20 as follows:

x=+x+20

(.1:)2 =(m ]E Square on both sides
xP=x420 Simplify
X -x-20=0 Addboth sides by — x - 20
%' =5x+4x-20=0 Rewrite
x(x=35)+4(x-5)=0 Factor
(x+4)(x-5)=0 Factor again
x+4=10 or x=5=0
x=—4 or x=35

Thus, x=-4.5.



The solutions are checked as follows:

Substitute y=—4in x=.fx+20.
x=-/x+20 Original equation
4=J4520 Substitute x = —4

~4=\16 Simplify
-4 %4

Since y = —4does not satisfy the original equation y = .f/x+20. x = —4is not the solution of
the equation y =y +20-

Now Substitute x=5in y=./x+20-
x=+x+20 Original equation

5=5+20 Substitute x = 5
5=+25 Simplify
2=5 True

Since y = §satisfies the equation y = /y+20. x = 5is the solution of the equation

x=~x+20-

Therefore, the solution of the equation x =\/x+2015 [x=3|-

Answer 37PA.

The objective is to solve the equation f5x—§ = x
Solve the equation /5y -6 = yas follows:

Vix=-6=x

[ 5x—6] = x}? Square on both sides
5x—6=x Simplify
0=x'-5x+6 Addbothsidesby—5x+6
¥ =5x+6=0 Rearrange
x}=2x-3x+6=0 Rewrite
x(x-2)-3(x-2)=0 Factor
(x-2)(x-3)=0 Factor again
x=2=0 or x=-3=0
x=2 or x=3

Thus, x=2.3.



The solutions are checked as follows:

Substitute x=2in \5x—6 = x-
JSx—6=x Original equation
J53-6=2 Substitute x =2

Ja=2 Simplify
2=2 True

Since y = 2satisfies the equation m — y. x = 2Iis the solution of the equation
J5x—6=x
Now Substitute x=3in \f5y—6 = x-

J5x-6
V5-3-6=3 Substitute x = 3

J9=3 Simplify
3=3 True

Since y = 3satisfies the equation /5y —§ = x. x = 3is the solution of the equation

Vix=6=x-

Therefore, the solutions of the equation J5x—g = xare |x

X Original equation

==

2.3)-

Answer 38PA.

The objective is to solve the equation /283 = x-
Solve the equation /28 —3x = xas follows:
V28-3x=x
[Jﬂ )2 = (x]z Square on both sides

28— 3x=x’ Simplify
0=x"+3x-28 Addbothsidesby3x—28

x* +3x-28=0 Rearrange
X'+ Tx—4x-28=0 Rewrite
x(x+7)-4(x+7)=0 Factor
(x+7)(x-4)=0 Factor again
x+7=0 or x—4=0
x=-7 or x=4

Thus, x=-7,4.



The solutions are checked as follows:
Substitute y=-7in \[28-3x = x-
v28-3x=x Original equation
.ﬁmi—? Substitute x = -7
J28521=-7 Simplify
Ja5=-7
T#=7
Since y =-7does not satisfy the equation Jﬂzx: x = -7 15 not the solution of the
equation 28 -3y = x-
Now Substitute x=4in /28 -3x = x-
V28-3x=x Original equation

78—3.4=4  Substitutex =4

J28-12=4 Simplify
J16=4
4=4 True

Since y = 4 satisfies the equation /28 —3x = x. x = 4is the solution of the equation

V28-3x=1x-
Therefore, the solution of the equation 28 -3x =xis [x=4]

Answer 39PA.

The objective is to solve the equation fy+] =x-1-

Solve the equation .fx 41 = x —13s follows:

Jx+l=x-1

2

[\.I'.r+l] =(Jr—l]2 Square on both sides

x+l=x"-2x+1 Simplify

0=x'-2x+1-x-1 Addbothsidesby—x-1
0=x*-3x

x'=3x=0 Rearrange

x(x=3)=0 Factor

x=0 or x-3=0

x=0 or x=3

Thus, x=0,3.



The solutions are checked as follows:

Substitute x=0iIn Jx+1=x-1-

x+l=x-1 Original equation
JO+1=0-1 Substitute x = 0
Ji=1 Simplify
11

Since x = (does not satisfy the equation fy +1 = x—1. x = 0is not the solution of the
equation x4l =x-1-

Now Substitute y=3in Jx+1=x-1.
Wx+l=x-1 Original equation
J3+1=3-1  Substitute x =3

Ja=2 Simplify
2=2 True

Since y = 3satisfies the equation .fy+1 =x—1. x =3is the solution of the equation

vx+l=x-1-

Therefore, the solution of the equation fx+1=x-115 |[x=3|

Answer 40PA.

The objective is to solve the equation J1=2h =1+5-

Solve the equation /1 =25 =1+ pas follows:

1-2b=1+b
2
(Vi-26) =(1+8) Square on both sides
1-2b=1+2b+b" Simplify
0=b*+2b+1+2b-1 Addbothsidesby2b-1
0=5"+4b
b* +4b=10 Rearrange
b(b+4)=0 Factor
b=0 or b+4=10
b=0 or bh=—-4

Thus, b=0,-4.



The solutions are checked as follows:

Substitute p=0in J1-2h=1+5-

1-2b=1+4 Original equation
1-2(0)=1-0 Substitute b =0
J1=1 Simplify
lae] True

Since p = (does not satisfy the equation /] =25 =1+ &. b = 0is not the solution of the
equation f1—=2h =1+5-

Answer 41PA.
Consider the equation
d+ym=2=m
As a first step add —4 on both sides and square.
44+m-2=m
d+m=2-4=m-4
Nm—-2=m—4
2 >
(Vim=2) =(m-4y
Simplify on either side.
m=2=m"+16—8m
m —-9m+18=0
Factor to solve for m
m—9m+18=0
m —6m-3Im+18=0
(m—6)(m-3)=0
(m-6)=0o0r(m-3)=0
m=borm=3
Check part:

d+m-2=m
4+446-2=6 (Take m=06)
4+J4 =6

4+2=6
6=6  (True)
4+m=-2=m
4++3-2=3  (Takem=3)
4+41=3

4+1=3 (Not true)

Therefore solution of given equation is



Answer 42PA.

Consider the equation,
Sd-8=d-2

As a first step square on both sides

J3d—8=d-2
(V3d—8) =(d-2)
3d-8=d" +4-4d

d*=7d+12=0

Factor and solve for 4.

d*—7d+12=0
d’—4d -3d +12=0
(d—4)d-3)=0
(d-4)y=00r(d-3)=0
d=4dord=3

Check part:

2
2

d -
4-— (Take d =4)
2
2

(True)

d-2
3-2

(Take d =3)

|
| (True)

Both the values of g satisfying the given equation

Therefore solutions of given equation are [4=3 & 4

Answer 43PA.



Consider the equation
X+yb-x=4
Rewrite the equation and square on either side.
J6-x=4-x
% .
[Jﬁ—x) = (4-x)
6-x=16+x"—8x

L+T7x=10=0

Factor to solve for x

¥ =Tx+10=0
x*=5x-2x+10=0
(x=5)(x-2)=0
(x-5)=00r(x-2)=0
x=5orx=2

Check part:

x+J6-x=4

5+V6-5=4  (Takex=5)
5+-ﬁ=4

5¢1=4
6=4  (Not True)

Check the other solution.

r++Jb—x=4

2++/6-2=4 [Taker:Z}
2+ -.FE =4

2+2=4
4=4  (True)

Therefore solution of given equation is

Answer 44PA.



Consider the equation,

ﬂz x+16
As a first StEp square on both sides
J6-3x =x+16
(V6-3x) =(x+16)
6-3x=x"+256+32x
' +35x+250=0

Factor and solve for x.

x*+35x+250=0

K +25x+10x+250=0

(x+25)x+10)=0
(x+25)=0o0r(x+10)=0
x=-250rd=-10

Check part:

No=3x=x+16
V6+75=-25+16 (Takex=-25)

J81=-9

9=-9 (Not True)
Check the other value.
J6-3x=x+16
J6+30=-10+16 (Takex=-25)
J36=6

6=">6 (True)
Therefore solutions of given equation is

Answer 45PA.



Consider the equation,

Vi -121=r
As a first step square on both sides
N2ri =121 =¢
2
(erz-lzx] =
2rt =121=r*
rr=121=0
Factor and solve for r.
¥ -121=0
¥ (1) =0
[r—ll}{r+ll}:ﬂ

(r=1D=0or{r+11)=0
r=llorr=-11

Check part:

|

2 =121 =r
Z[IZI}—IZI:II {Takerzll]
242121 =11

ik

11
11=11 (True)
Check the other value.
N2ri=121=r

J2(121) =121 =11 (Take r =—11)
V242121 =—11
J121=-11

11=-11 ( Not True)

Therefore solutions of given equation is
Answer 46PA.



Consider the equation,

J5p'-1=2p
As a first step square on both sides,
J5p'-7=2p
( \m)z Ep
5pi-T=4p°
p=7=0

Factor and solve for p.
p=7=0
;f—-(ﬁ]2=0
(p—ﬁ]{p+ﬁ)=[}
(p=+7)=0 o (p+47)-
pzﬁﬂr ;:r:—\,ﬁ

Check part:

\m=2p
W=2ﬁ (Takep=ﬁ)
J35-7=27
V28 =247
27 =27 (True)

Check the other value.

\;’5;:37—? =2p
m=—2ﬁ (Tak¢p=—-ﬁ]
35-7=-247
V28 =-247
27=-27 (Not True)

Therefore solutions of given equation is | p = J7




Answer 47PA.

Consider the equation,

1’[1‘—5]2 =x-5

Take any number greater than 5.

Take x=8§

V(8-5)
(3) =3
J9=3

3=3 (True)

8-5

Given equation is true for y = 5as well.

Take any number less than 5.

Take y=3
(3-5)" =3-5

Ja=-2

2==2 (This is not true)

The given equation is true for any number greater than or equal to 5 and not true for any
number less than 5.

Therefore the given equation is sometimes true.

Answer 48PA.
Square on both sides and solve further.

(42)" =(0.1669) P
1764 = (0.1669) P

1764
0.1669
=10569.203

The maximum takeoff weight of the aircraft is |10569.203 | Pounds




Answer 49PA.
Plug in the values and solve.

L=kP
232 = [(870,000) k
Square on both sides and solve for k.
(232)" =(870000) &
(232’

870000
53824

870000
= 0.0619

Therefore the value of constant of proportionality & is [0.0619

Answer 50PA.

Write down the formula for area of a circle.
A=xr* ( r.isthe radius of the circle)

Solve for pinterms of 4.

A=xr

r2=£

s

A

F=,[—

T
Therefore 5 =| |4
T

Answer 51PA.

The area 4 of acircle is equalto g where p is the radius of the circle.
The area of the larger square is 96 square meters.

The objective is to find the radius of the larger circle.



The area of acircleis 4= zp?.

mri=A Rearrange
, A . .
r== Divide bothsidesby 7
T
A ;
r=_|— Take square roots on both sides
r
r= Cici Substitute 4 = 967
Fra
r=~/96 Simplify
r=98

Thus the value of the radius for the larger circle is [r =9.8m|-

Answer 52PA.

The area 4 of acircle is equalio g2 where » is the radius of the circle.
The area of the smaller square is 48 square meters.

The objective is to find the radius of the smaller circle.

The areaofacircleis 4= 7%

ar Rearrange

Divide bothsidesby &

A
T
A :
r= \{; Takesquare roots on both sides
487
T
Ja8

Substitute A = 487

Simplify
r=06.93

Thus the value of the radius for the smaller circle is _



Answer 53PA.

The area 4 ofacircle is equalto g)? where r isthe radius of the circle. The area of the
smaller square is 487 square meters .

If the area of the circle is doubled, then the radius of the circle is,

The area of the circle is given by,

A=rrt

Write the equation for radius .

F]
r

SN ES

=
I
|

If the area of the circle is doubled,

Then, new radius is,

I

A

Thus, the change in value of r is increases by a factor of ,E

Answer 54PA.

The period of the pendulum of length | feet is given by,

P‘=2.:'z',’L
32

Where, pisthe number of seconds it takes for the pendulum to swing back and forth once.



If the pendulum completes three periods in 2 seconds, then the length of the pendulum is,
P= Epr,’L
32
/L =2
32 2rx
2
) (55
32 2x

I P
32 4rx’

Substitute value 2 for p.

L__ ()

32 4-(3.14)
432
39.43
=324

Thus, the length of the pendulum is |3.24 feet

Answer 5PA.

Consider:

P=2x fi where [ is the length of the pendulum in feet and p is the period of seconds it
32

takes for the pendulum to swing back and forth once.
The first clock requires 1 second to complete one period.
The second clock reguires 2 seconds to complete one period.

The objective is to determine how much longer one pendulum from the other.

The period of the pendulum is given as

P= ER‘JI
32

’L = E Divide bothsidesby 27
32 2x
7Y (PY
— | = (—] Square on both sides
32 2z
I P

32 4r



In the first case, the clock requires 1 second for its pendulum to complete one period.

2
i —& Substitute P =1

32 47
1-32 . .
ly=—=  Multiply bothsides by 32
4r
'IFI =3_21
4x°
In the second case, the clock requires 2 seconds for its pendulum to complete one period.
2 2
L1 = u Substitute P =2
32 4r°
l,= 4—3,1 Multiply both sides by 32
dx-
=228
4x°

The difference in length of the pendulum is found as

128 32
bt
128-32
T 4x?
96
477
~243 Simplify

Sustitute/, ./,

Thus difference of the two pendulums is about (2.43 feet|.

Answer 56PA.
Consider:

P=2r fi where |} is the length of the pendulum in feet and p is the period of seconds it
32

takes for the pendulum to swing back and forth once.

The first clock requires ¢ seconds to complete one period.

The second clock requires 2y seconds to complete one period.

The objective is to determine how much longer one pendulum from the other.

The period of the pendulum is given as

P=2r 'L
32

/L = i Divide bothsides by 27
32 2x
Y (PY
— | = (—] Square on both sides
32 2
I P

32 4



In the first case, the clock requires ¢ seconds for its pendulum to complete one period.

L)

e Substitute P =t

32 47
1*-32 : :
h=—= Multiply both sides by 32
4z
= 32!2'
4

In the second case, the clock requires 2¢seconds for its pendulum to complete one period.

2 2
L_()  GubstituteP =2

32 4r’
2
l= 4'; 32 Multiply bothsidesby 32
g
128
h= 47t

The difference in length of the pendulum is found as

o = % - i:* Sustitutel,,
_(128-32)F°
=
96t
T4
= 2,431 Simplify

Thus difference of the two pendulums is about 2 432 feet|.

Answer 57PA.

The speed of the sound ¥ near earth's surface is given by,

V=20t +273

Where, ¢ is the surface temperature in degrees Celsius.



If, the speed of the sound J/is 356 meters per second,

Then, the equation for temperature .

=20t +273
V=20t +273

Ji+27 =%

2 (VY
()

w2
t+273 =[£
20

S

vy
rz[— =273
Now, substitute the value 356 for 7.

r:[Lﬂﬁ-] =273

20
=(17.8)" -273
=316.84-273
= 43.84

Thus, the temperature at speed 356 meters per second is

Answer 58PA.

43.84 degrees Celsius|.

The speed of the sound 7 near earth's surface is given by,

V=20t +273

Where, 1 is the surface temperature in degrees Celsius.




The speed of the sound at Earth’s surface is given by,
V' = 340 meters per second

Then, the equation for temperature 1.

V=20t+273
V=20Jt+273

Ji+27 =%

: (VY

{+273] =| —
(Vi+275) =[5
42
r+2?3=[£
20

s

w2
r=[£ -273
20

Now. substitute the value 340 for 7.

r=[£"—j-] =273

20
=(17)" -273
=289-273
=16

Thus, the accurate temperature at speed 356 meters per second is |16 degrees Celsius|.

Answer 59PA.
The speed of the sound J7 near earth's surface is given by,

V=20t +273

Where, ¢ is the surface temperature in degrees Celsius.

Calculate the speed of the sound when the surface temperature is below g% .
Then, the temperature is ;=% -

Substitute the ¢ value in given speed equation J.

V' =204r+273
V' =2040+273
V =204273

V'=330.45

Thus, the speed of sound when the surface temperature is below g% is [y {33(]_45,";3]




Answer 60PA.

The objective is to solve the equation (3 +9 -/ =3
Solve the equation fj+9 - J;_, = ﬁas follows:

Vh+9-Jh =3
[m ~Jh )2 = (aﬁ )2 Square on both sides
(Jm)2+(\f§]z-z.m.@=3 (a-b) =a® +b —2ab
h+9+h=-2 +9h =3
2h— 2 +9h =6 Simplify

~2h* +9h = -6-2h Subtract both sides by 2/
29 +9h =6+2h Multiply both sides by -1

(Exﬁ'hz +'_£|1'.1:‘)2 =(lﬁ:+2.‘:]2 Square on both sides

45" +36h =4h* +24h+36

36/h-24h =36 Add bothsides by —4/4” — 24k
12h =36 Simplify
h=3 Divide both sidesby 12

Thus the solutionis h=3.

Check:

Substitute p=3in Jh+9-Jh =43
Vh+9-Jh=43 Original equation
319 -\3=\3 Substitute /r = 3
J2-3={3  Simplify

Ja3-3=\3

23-3=\3
=13

Since J = 3satisfies the equation /5 +9 _\."E: \E k = 3is the solution of the equation

Ji+9 - =3

Therefore. the solution of the equation \Jp+9 - =+f3is [h=3]



Answer 61PA.
To determine how the radical equations to find free fall times and include the following:

= The time it take a skydiver to fall 10,000 feet if he falls 1200 feet every 5 seconds and the

time using the ;= E and to explain why the two methods find different times.
4

= To describe the ways the skydiver can increase or decrease his speed

The free fall times of a skydiver can be determined by using a radical equation.

The answers also include the following:

- It would take a skydiver approximately 42 seconds to fall 10,000feet.

Then using the equation it would take 245 seconds.

The time is different in the two calculations because, air resistance slows down the skydiver.
= A skydiver can increase the speed of his fall by lowering air resistance.

This can be done by pulling his arms and legs close to his body.

A skydiver can decrease his speed by holding his arms and legs out, which increases the air
resistance.

Answer 62PA.

Consider the following equation:

8++Jx+1=2-

Objective is to solve the equation.

S+dx+1=2 Original equation
B+Jx+1-8=2-8 Substract 8 from both sides
Jx+1=-6 Simplify

(-»..I'.r+ 1 ]1 = I:—llfn}2 Square on both sides

x+1=36 Simplify
x+1=-1=36-1 Substract | from both sides
x=35 Simplify

Therefore, the solution of the equation is [y = 33|

This solution is equal to the value of the option E.

So. the correct answer is [E]



Answer 63PA.
Consider the following figure of a cone:

-l

The surface area S of the above cone is 169 in®, and the radius r of the cone is 4 in.
Objective is to find the height of the cone.

The formula to find the surface area §of a cone is S:ﬂ-,.,lllf.i + 0
Here, ris the radius of the base and jis the height of the cone.

Substitute 4 for rand 163 for Sin g — 7 fp2 + 4 -

169 = 7-4,J(4)" +

':i =16+ Divide both sides by 4
Fid
(13.45) =16+ 4’ Square on both sides
180.90-16 =K Substract 16 from both sides
164.9 =} Simplify
h=12.84 Square root on both sides

Therefore, the height of the cone is 12.84 in.
Thus the correct answer is [C].

Answer 64PA.
Consider the following equation:

3+-2x =7

Objective is to solve the equation using the Ti-84 graphing calculator.

Step 1: First press _

Next, enter the equation as Y, =3++/2x and Y, = 7 by pressing the following keys.

3] [=] [2nD] [V [2][X.T,6.0] )] and [ENTER][7]

The below output will be displayed as follows:

Flokl Flatz Flotb:
R = IS N
=NzB7¢

=N z=0

“Ny=

“Ne=

“NeE=

wNWer=




Step 2: Press | WINDOW | and set the window settings to get the better view of the required
graph.

The output will be displayed as follows:

L THOIOL
“min=a
“max=14
Ascl=1
Ymin=H
Ymax=1@
Y= l1=1
mres=]

Step 3: Press |GRAPH| to get the desired graph of the equation as shown below:

From the graph, it can be observed that the graphs of two equations intersect at one point.

Step 4: To find the intersecting point, use the CALC option.

Press [a2ND||{CALC].

Then a CALC menu will be displayed, from this select the INTERSECT command by pressing
5. The output will be displayed as shown below:

?i]!!{.l!ﬂl!
tualue

28 Zer0

SEMibirFue

2 Max1mum
intersect
= PR

S Cx

Vv




Step 5: Finally, set the boundaries near the intersecting point for the two curves and press
ENTER two times.

The output will be displayed as shown below:

TA=Z+J(ZH) V=7

Firskcurye™ Zecond cCurveT Intersection
WeB. P0z1z77 JY=6. 6611822 4| [R=B.29PEFPEE AVEF e | WD e YET

Therefore, the intersecting point is {E,?}.
Hence, the solution of the equation 34+./2x =715 [x=8§|

Answer 65PA.
Consider the following equation:

Jix-8=5.

Objective is to solve the equation using the Ti-84 graphing calculator.

Step 1: First press [y =,

Next, enter the equation as ¥, = J3ir—8 and Y. =5 by pressing the following keys.

V| [3][X.T.6.n][-][8] )] and [ENTER] [5]

The below output will be displayed as follows:

Flokl Flotk Floks
mMAELC3R-80

Y = b
wNa=
~NMy=
wNe=
W=
wWe=




Step 2: Press | WINDOW/| and set the window settings to get the better view of the required
graph.

The output will be displayed as follows:

I IO
w1l =8
amax=15
mec]l=2
Y'min=HA

Ymax=8

1
1

Ve l=
mprEs=

Step 3: Press [GRAPH/ to get the desired graph of the equation as shown below:

e

From the graph, it can be observed that the graphs of two equations intersect at one point.

Step 4: To find the intersecting point, use the CALC option.

Press [2ND||CALC]

Then a CALC menu will be displayed, from this select the INTERSECT command by pressing
5. The output will be displayed as shown below:

?H!!?Eﬂﬁ!
sualue

2iZero
SEminimum
4 max1mum
Eﬂlh arsact
o

[ = Ps s
JF O




Step 5: Finally, set the boundaries near the intersecting point for the two curves and press
ENTER two times.

The output will be displayed as shown below:

:I. i'E : |
Second curve? Intersectmn
L m=iz 0BELi0E JV=E

Therefore, the intersecting point is [] 1.5).

Hence, the solution of the equation 3y —8 =35 is ,

Answer 66PA.

Consider the following equation:

Jx+6-4=1x-

Objective is to solve the equation using the Ti-84 graphing calculator.

Step 1: First press [y =],

Next, enter the equation as Y, = Jr+6—4 and Y, = x by pressing the following keys.

For Y, :[2ND| d X, T,0,n @ EIEIand

For Y,: |ENTER| X, T.0n|

The below output will be displayed as follows:

Flotl Flotz Flots
AR CEbE -4

Nz B
wHWe=
wMy=
wHe=
~NMe=
o=




Step 2: Press | WINDOW /| and set the window settings to get the better view of the required
graph.

The output will be displayed as follows:

L THOIOL
Amin=-14
AMax=5
Aecl=1
Ymin= -5
Ymax=5
Ve l=1
Ares=1

Step 3: Press [GRAPH| to get the desired graph of the equation as shown below:

From the graph, it can be observed that the graphs of two equations intersect at one point.

Step 4: To find the intersecting point, use the CALC option.

Press [2ND||{CALC].

Then a CALC menu will be displayed, from this select the INTERSECT command by pressing
5. The output will be displayed as shown below:

F]!!{.I!}HE
tualue

21 Zero

S M1nlmum

G2 MEz 1 M
intersect
= R b

[ ] = s




Step 5: Finally, set the boundaries near the intersecting point for the two curves and press
ENTER two times.

The output will be displayed as shown below:

Ti=T(H+E)-Y4

Firsk curys™ Second Curvet Interseckion

n=-2.9787e: Y=-2.énlB18 n="1.223408  Y="1.22340Y n="e R

Therefore, the intersecting point is [-2,—2}.

Hence, the solution of the equation JI +h=4=xI5 |x==2|

Answer 67PA.

Consider the following equation:

Jidx+5=x-T7-

Objective is to solve the equation using the Ti-84 graphing calculator.

Step 1: First press [y =,

Next, enter the equation as Y, = Jdx+5 and Y, = x -7 by pressing the following keys.

For Y, :[2nD] |V [[4][X.T,0n and
For Y,: [ENTER|[X.T.8.n|[-][7]

The below output will be displayed as follows:

Flakl Floke Flakz

BT (R4S
~MeBE-T

N z=l

wWy=

“He=

~NME=

o=




Step 2: Press |'WINDOW | and set the window settings to get the better view of the required
graph.

The output will be displayed as follows:

L THOIOL
Amin= -2
mmax=2H
AsCl=2
Ymin=-5
Ymax=18
Y=l1=1
Hres=]

Step 3: Press [GRAPH| to get the desired graph of the equation as shown below:

4

From the graph, it can be observed that the graphs of two equations intersect at one point.

Step 4: To find the intersecting point, use the CALC option.

Press [2ND||CALC]

Then a CALC menu will be displayed, from this select the INTERSECT command by pressing
3. The output will be displayed as shown below:

?H!!?Eﬂl!
svalue

25 Zero

e Mindrum

I EES AR
intersect
= g

GEE R =




Step 5: Finally, set the boundaries near the intersecting point for the two curves and press

ENTER two times.

The output will be displayed as shown below:

T1=T(Y4E+ED

Ye=h-7

—

A

First curvs®
A=1z.27/8598 V=7.Z55E7041

t
Second cu
n=l

=

0 P
3.914834 Y=6.91489z8

T

Inktersection
n=15.0Bz78: YV=B.0BZ7BZE

Therefore, the intersecting point is [IS.H&S_DS}.

Hence, the solution of the equation f4y+5=x-7i5 |x=15.08|

Answer 68PA.

Consider the following equation:

x++7T=-x=4.

Objective is to solve the equation using the Ti-84 graphing calculator.

Step 1: First press [y =,

Next, enter the equation as Y, =x+ J7=x and Y, =4 by pressing the following keys.

For Y, :[X.T.6.n|[+] [2ND] v/

[-][X.T.6.n

For Y,: [ENTER] [4]

The below output will be displayed as follows:

Flakl Floke Flok:

SRl = o A
~NzEB4l

wNa=

~NMy=

wNe=

W=

wMe=

and




Step 2: Press |'WINDOW | and set the window settings to get the better view of the required
graph.

The output will be displayed as follows:

L THOIOL
Amiln= o
AMax=0
mecl=1
“Ymin=H

Ymax= ?

1

Ve l=
HrEs=

Step 3: Press |GRAPH| to get the desired graph of the equation as shown below:

T
Y, =4 fgf

Y, =X+

From the graph, it can be observed that the graphs of two equations intersect at one point.

Step 4: To find the intersecting point, use the CALC option.

Press [2ND|[CcALC]

Then a CALC menu will be displayed, from this select the INTERSECT command by pressing
5. The output will be displayed as shown below:

?H!!?Eﬂﬂ!
tualue

2 Zero
SEmlndmum
4 i max1mum
Eﬂlh aprsact
P

[ = Ps s
JEF ]




Step 5: Finally, set the boundaries near the intersecting point for the two curves and press
ENTER two times.

The output will be displayed as shown below:

Y=+ IC7-4 | j-"' YE=y [ ’.___.-’ | U-__/"

L~ L7 s
/|

Firstcurve? | Tecond Curve? Inkerseckion
W=1.z7BE0EF 1¥=% 68E0E0E | |H=1.27BE0E7 1=y . .|| "=1.B97zz4Y4 JY

I’—I—bhl

Therefore, the intersecting point is [I.ﬁ?,ﬂr:}.

Hence, the solution of the equation y 47 —x =4 i5

Answer 69PA.

Consider the following equation:

V3x=9=2x+6-

Objective is to solve the equation using the Ti-84 graphing calculator.

Step 1: First press [y =],

Next, enter the equation as Y, = J3x-9 and Y,=2x+6 by pressing the following keys.
For Y, :iEND J X.T.0.n E|and

For Y,: [ENTER][2][X.T,6.n][+][6]

The below output will be displayed as follows:

Flokl Floke Flokz

RN CER-901
Sl = pE o )
wNe=

wWy=

wHe=

~NME=

“Me=




Step 2: Press [WINDOW | and set the window settings to get the better view of the required
graph.

The output will be displayed as follows:

W IHDOL
Amin=-14H
Amax=1H8
AEC1=2
Ymin=-14
Ymax=1H@
Ve l=2
Hres=]

Step 3: Press [GRAPH/ to get the desired graph of the equation as shown below:

From the graph, it can be observed that the graphs of two equations do not intersect at any
point.

Step 4: if one use the CALC option to find the intersecting point, the output will be displayed as
shown below:
EEE:HO SIGH CHHG

it
: Got.o

Hence, the solution of the equation ,,"3_1-_9 =2v+6 15 {Q}} or no solution|.

Answer 70MYS.

Consider the following expression:

546 +1246 -

Objective is to simplify the expression.

The expression given is radical expression.

5V6+1246 =(5+12)3/6  Use the distributive property
=17J6 Simplify

Thus, the solution is |17,/s|




Answer 71MYS.

Consider the radical expression {12 +6./27

Use radical properties and distributive property ac + be = {a + b}c to simplify the expression.

124627 =/3-4+643-9
:E\E+ﬁr3\f§ SinceJcE:\E-J!;

=(2+18)\3 Use ac+bec=(a+b)c

=203

Answer 72MYS.
Consider the radical expression /18 + 542 =34/32

Use radical properties and distributive property to simplify the expression.

V18 +5v2-332=19-2+52-316-2
=32+5V2-3-42 Since Jab =~Ja-Jb

=(3+5-12)42 Use (a+b-c)d = ad +bd —cd

=|-42

Answer 73MYS.

Consider the radical expression /192

Factorize 192 and use radical properties to simplify the expression as follows:

J192=42.2.2.2223

=+/8".3
=JE?-J§ SinCEv'E='~IG“J{E
=8wﬁ Siﬂﬂﬂ\,£?=ﬂ

Answer 74MYS.
Consider the radical expression /g ../10

Use radical properties to simplify the expression as follows:

J6-J10=+2-3.425 Write 6=2-3 and 10=2-5
=2.43.4f2.45 Use Jab = Ja-Jb
=[\E)2Jﬁ USEJE'\I"EZU'E

=215 Use (u‘G)I =g



Answer 75MYS.

21
Consider the radical expression :’FT
10 ++/3

Rationalize the denominator by rationalizing the denominator.

Rationalization factor of \f1o ++/3i5 10 =+/3.

Multiply and divide the expression with /10 - /3.

21 21 Yho-3
VI0+3 V10443 Vi0-\3

= 2|(~Jﬁ-'~l§) use (ﬂ+ﬁ)(a—b}=ﬂ2—ﬁz
(vio) -(\3)
Zl[ﬂ'ﬁ-v@) 2
. use {JE) =a
21(V10-3)
B 7
=[3(v10-3)

Answer 76MYS.
Write the trinomial 42 4+ 504 + 225-

Try to write this, in the form g* 4+ 2gb+ b* =[a+ ,f;.f: which is a perfect square.

d* +50d +225 = d* +2d(25) +15° = (d +15)’

Thus, the given trinomial is [not a perfect square|.

Answer 77MYS.

Consider the trinomial 4% — 28, + 49-

Try to write this, in the form g° + 2gb+5° = (;H ,f;f__ which is a perfect square.

an* -28n+49=(2n) -2-2n-7+(7)’
=(2n-7)

Thus, 44% —28n+ 49 is a perfect square, {2”_?}2 .

Answer 78MYS.



Consider the trinomial | 5% — $6bc + 49¢* -

Try to write this, in the form g* + 2gb+ b* =(g+ ,5}2, which is a perfect square.

16b% —56bc +49¢* =(4b)' —2-4b-Tc +(7c)’
=(4b-"c)

Thus, 16h° —56bc + 49¢* IS 2 perfect square and is (45,_?5-)1 :

Answer 79MYS.

Consider the expression (r+3)(r-4).
To find the product, use Distributive property a{.r':r+ c}:ab+ ac and then simplify as follows:
[r+3](r—4}=r{r—4]+3(r—4]

=r’—dr+3r-12 Combine like terms

2
=|r =r—-12

Answer S8O0MYS.

Consider the expression (3z +7)(2z+10).
To find the product, use Distributive property a{b+ c}:ab+ ac and then simplify as follows:

(3z+7)(22+10) =3z(22+10)+7(22 +10)
=62 +30z+142z+70 Combine like tems.

=16z +44z +70

Answer 81MYS.
Consider the expression:

(2p+5)(3p" -4p+9)

The steps for finding the product are as follows:

(2p+5)(3p" -4p+9)=2p(3p* —4p+9)+5(3p* —4p+9) Using distributive property
=6p’ -8p* +18p +15p* —20p +45 Using distributive property

=6p’ +7p* —2p+45 Combine like terms

Thus the solution is |6p" +7p* —2p +45

Answer 82MYS.



The relationship between degree and Fahrenheit is

F=EC+32
5

To find out the temperature range 35°¢ to 40°¢ . put C values in the Fahrenheit relation.

For 35%¢

F,=%C,+32

=2.35432
5

=63+32
=95F

For 40"C

5=§Q+H

=2 40+32
5

=T72+32
=104F

Thus the temperature range is (95Fto 104F

Answer 83MYS.

Consider the equation:

3
=2x+—

* 7

To write equation in standard form, the steps are as shown below:
. .

y= 2;+F Original equation

y=18243 no oM

7y =14x+3 Multiply each side by 7 to eliminate the fraction
Ty-Ty=14x+3-7y Subtract 7y from each side
0=14x=7y+3 Simplify

0-3=14x-7y+3-3 Subtract 3 from each side
-3=14x-7y Simplify

14x -7y =-3 Rewrite the equation

Thus the equation in standard form is |14x -7y =-3




Answer 84MYS.
Consider the equation:

y=3==2(x-6)

To write equation in standard form, the steps are as shown below:
y=3=-2(x-6) Original equation

y—3=-2x+12 Apply Distributive property
y=3+2x=-2x+12+2x Add 2y on each side

¥+ 2x =3 =12 Simplify

v+2x-3+3=12+3 Add 3 on each side

2x+ y =15 Simplify

Thus the equation in standard form is |2x+y =135

Answer 85MYS.

Consider the equation:
y+2=17.5(x-3)

To write equation in standard form, the steps are as shown below:
y+2="1.5(x-3) Original eguation
y+2=75x-22.5 Apply Distributive property
y+2—-y=7.5x-22.5-y Subtract y from each side
2="7.5x=y=22.5 Simplify
2-2=75x-y-225-2 _

0=75x—y—245 Subtract 2 from each side

1.5x =y =24.5 Simplify

T5x =10y =245 _ , :
Multiply with 10 on both sides
15x-2y =49

Thus the equation in standard form is |15x—2y =49




Answer 86MYS.

Consider the expression:
Ja' + b
To evaluate .I'ai +ht where a=3,b=4
Substitute g =3,k =4in the expression .I'GI +h-
Jat +b* =3 + 4
=+/9+16
=25

=5
Thus the solution is .

Answer 87MYS.

Consider the expression:
Ja' +b°
To evaluate [,2 . p? where g=24,b=7

Substitute g = 24,b = 7in the expression 2 L p?.

Jat +b? =242 + 7
=576 +49
=625

=25

Thus the solution is

Answer 88MYS.
Consider the expression:

Va' +b?
To evaluate .I'al +p2 where g=1b=1
Substitute g =1,b =1in the expression .I'al + b
Na +b2 =1 +1P

=2

Thus the solution is ,ﬁ )




Answer 89MYS.

Consider the expression:
Ja + b
To evaluate I'I.::r1+b"' where a=8b=12
Substitute g =8,b=12in the expression I'I.-f +h%-
Va® +b* =8 +12?

=+/208

=413

Thus the solution is ,;Hﬁ .




