Chapter 11. Radical Expressions and Triangles

Ex. 11.5
Answer 1CU.

The value calculated under the radical sign can't be negative as it is measure distance by
taking the square of the difference. Since the square of any real number is positive, therefore it
can't be negative.

Answer 2CU.
Consider the figure:
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The distance between the two points PQ will be:

PO=\(3-2) +(2-1)
=JE+1?
=2

Again find the length of QF as follows
oP=\J(2-3) +(1-2)

=)+ 1y
N

Therefore there is no matter which ordered pair we use to determine the distance between the
points.




Q3CuU.
In example 3 it is given that the points (7,5) and (a,-3) has the distance 10 unit.

The values of a are 1 and 13 respectively.

Now plot the points on the xy-plane as follows:

The distance between the two points PQ will be:

PO = J(? ~1) +(5-(=3))°
=J6? +8

=10
Again find the length of PR as follows

Therefore the two distances are equal.



Answer 4CU.
Consider the two points:

(5,-1),(11,7)
Therefore the distance between the two points will be:
d=\(x-x) +(y,-n)
= J(11-5)" +(7~(-1))
=100

a=[to]

Answer 5CU.
Consider the two points:

(3.7).(29)

Therefore the distance between the two points will be:

d= 'J{-rt —X :lz +{.}’t — W )I
J(-2-3) +(-5-3)
=) +(-8)
=J25+64

d = m Rounding to the nearest hundredth

I

Answer 6CU.
Consider the two points:
[z,z}i[sj—l]

Therefore the distance between the two points will be:

d =‘\/l:-r1 —4 )2 +{.}J1 by :Iz
=J(5-2) +(-1-2)’
=3 +(-3)

=8

d= m Rounding to the nearest hundredth




Answer 7CU.
Consider the two points:

(-3,-5).(~6,-4)
Therefore the distance between the two points will be:
d:\'r{xz =4 }2 +( "Jﬁ]2
2 2
=\(-6=(=3))" +(-4-(-9))
= {—3]2 +1°
=410

d=|3,16 Rounding to the nearest hundredth

Answer 8CU.
Consider the two points:
(3,-1),(a.7):d =10
Therefore the distance between the two points will be:
J-x) +(,-n) =d
\[(a—z.f +7-(-1)) =10
(a—3)"+8 =100
a —6a+9+64=100
a —6a+73-100=0

a-6a-27=0
(a=9)(a+3)=0
a=9-3

Therefore the values of a are |9,-3|.




Answer 9CU.
Consider the two points:

I:ID,H],I:I,—G);J = m

Therefore the distance between the two points will be:

\[(-Tz —X ]2 +(J’2 —N )2 =d
J(]—IG}2+(—E—H)2 =145
9’ +(a+6) =145

8l+a’ +12a+36-145=0
a’+12a-28=0
a’ +14a-2a-28=0
(a+14)(a-2)=0

a=-14,2

Therefore the values of a are |-14,2|.

Answer 10CU.
Consider the vertices of the isosceles triangle are:

A(-3,4),B(5,2) and C(-1,-5)

MNow the distance between the point A and B will be:

AB = J(s-{—s}f +(2-4)
= 8 +(-2)
=68
=217
The distance between the point A and C will be:

AC=(-1-(=3)) +(-5-4)

=22 +(-9)
=85

The distance between the point B and C will be:

BC=\J(-1-5) +(-5-2)’

={(-6)' +(-7)
N

Since 4 = B(C . therefore ABC is an isosceles triangle.




Answer 11CU.

Consider the figure:
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The distance between the quarterback and the receiver 1 is:

2

d, =J{4D—2D}:+{lﬂ—25}

= [20% +(-15)’
=400+ 225
=

And the distance between the quarterback and the receiver 2 is:

4

dy = J(e;[}—ls}: +(10-5)
=257+ 5
=/635+25
= [25.69 unit



Answer 12CU.

Consider the figure:
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The distance between the receiver 1 and the receiver 2 is:

d, =[(20-15) +(25-5)
=5? +20°
=/25+400
=[20.61 unit]

Answer 13PA.

Consider the two points:
(12,3),(-8,3)

Therefore the distance between the two points will be:




Answer 14PA.
Consider the two points:

(0,0).(5.12)

Therefore the distance between the two points will be:
d=\(x-x) +(n-0)
= J(5-0) +(12-0)
=512

=+/169

d=[13]

Answer 15PA.
Consider the two points:

(6.8).(3.4)
Therefore the distance between the two points will be:
\/(Iz 'rl .}"l)
=(3-6) +(4- s}
=J( 3) +(~4}
d= l

Answer 16PA.
Consider the two points:

(-4,2),(4,17)

Therefore the distance between the two points will be:
V’{It 4 :'2 J"l)2
\I{:I (-4 ] (17-2)

2

g’

=hE
2 +
G



Answer 17PA.

Consider the two pnints:

(-3,8).(5.4)

Therefore the distance between the two points will be:

d=\(x,=x) +(r,-»)
= J(5-(3)) +(4-8
= /8" +[—4)1
~ VR0

d = Round to the nearest hundredth

b ]
-

Answer 18PA.
Consider the two points:

(9.-2),(3.-6)
Therefore the distance between the two points will be:
d=\(x-x) +(x,-3)
=\(3-9)" +(~6~(-2)
= (—6)3 +4
_J52
d == Round to the nearest hundredth

Answer 19PA.
Consider the two points:
(-8.-4).(-3,-8)

Therefore the distance between the two points will be:
dz\,({:.t! 'xl}z +{JF3 _J‘:H]2

~(3-(8) #(-8-(-4))

=,,f53 +[—-*-t]2

=J41
d= Round to the nearest hundredth




Answer 20PA.
Consider the two points:

(2,7),(10,-4)

Therefore the distance between the two points will be:

d= \('xz y,)
=,j(m—z) +(—4—?)”
8 +(~11)°
185

o =(13.60 Eound to the nearest hundredth

Answer 21PA.

Consider the two points:

(4@],[5,-3

Therefore the distance between the two points will be:

d= \/ .}’I:'

d= Round to the nearest hundredth



Answer 22PA.

Consider the two points:

[s&]ﬁ(u)

Therefore the distance between the two points will be:

a’=\f(xz -x) +(n-nY
=J(3-5}2 +(4——%J2
16

=17

4
d= Round to the nearest hundredth

Answer 23PA.
Consider the two points:

Ghoed

Therefore the distance between the two points will be:

_ ‘I44+25
100
_3

10

d =|1.3]



Answer 24PA.

Consider the two points:

(e

Therefore the distance between the two points will be:

d=\(x,-x) +(n-n)

Answer 25PA.
Consider the two points:

(4v5.7).(6v5.1)

Therefore the distance between the two points will be:

{-"’1 =X }2 "‘{J’l _J’l)z
[ﬁﬁ—wﬁ]: +(1-7)
[E\E)z +{—ﬁ]2
=+20+36

d=

-
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Answer 26PA.
Consider the two points:

(5v2.8).(7v2.10)

Therefore the distance between the two points will be:

dz\/{-’fz _'TL): +(J": =3 }:
=J{7J§—5ﬁ]g+[m—3}‘
= {zﬁ]ﬂ-z*
=+8+4

=12
d =|3.46)

Answer 27PA.
Consider the two points:
[4,—?],({113];0’ =35

Therefore the distance between the two points will be:

J(-rz 'rl ’) =d
J(a 4} +(3-7)" =5

(a—4) +(—4) =25
a’ —8a+16+16-25=0
a’-8a+32-25=0
a —-8a+7=0
(@=1)(a-T7)=0
a=1"7

Therefore the values of a are |1,7|.




Answer 28PA.
Consider the two points:

(—4,a),(4,2);d =17

Therefore the distance between the two points will be:
Y -x) +(n-n) =d
4{4—{4})2 +(2-a) =17

8 +(2-a) =289
64+4-da+a’ -289=0
a’—4a-289+68=0

a’-4a-221=0
(@=17)(a+13)=0
a=17,-13

Therefore the values of a are |17,-13|.

Answer 29PA.
Consider the two points:

(5.a),(6,1):d =10

Therefore the distance between the two points will be:
\/(I: _xl] +(n-n) =
J(6- 51 +(1-a)
*+(1-a)
1+1-2a+a*-10

a =2a-10+1=0

a =2a-8=0

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

2

0

Therefore the values of a are |4,=2|.




Answer 30PA.
Consider the two points:
(a.5).(-7.3):d =29

Therefore the distance between the two points will be:

\/(Iz_xl:'z"'{y:*_-l’l)z =d
J(=T-a) +(3-5) =29
(a+7) +(-2)" =29
a’ +14a+49+4-29=0
@’ +14a+53-29=0
a’+1d4a+24=0
(a+12)(a+2)=0
a=-12,-2

Therefore the values of a are |-12,-2|.

Answer 31PA.

Consider the two points:
(6.-3).(=3,a):d =130

Therefore the distance between the two points will be:

J(-r: _xl}z +[}’z _J’*l]2 =d
J(=3-6)" +(a+3) =130
(-9)" +(a+3) =130

8l+a’ +6a+9-130=0
a +6a-40=0
a +10a-4a-40=0
(a+10)(a—4)=0

a=-10,4

Therefore the values of a are |-10,4|.




Answer 32PA.
Consider the two points:

(20,5),(a,9);d =340

Therefore the distance between the two points will be:

'J("*'z _""1]2 +(-» ]z =d
J(a-20)" +(9-4)" =340
(a-9) +5° =340
a —18a+81+25-340=0
a*—18a-235=0
18+ /187 - 4(-235)

o
2
1841264
2

a=26.77,-8.78

Therefore the values of a are |26.77,-8.78|.

Answer 33PA.

Consider the vertices of the triangle:
A[T,—4},B[—],2) and C{S,—ﬁ)

Now the distance between the point A and B will be:

AB = J(—l ~7) +(2-(-4))°
= J(-8) +6°
=+/100
=10
The distance between the point A and C will be:

AC = J{ssff +(-6-(-4))

=\(-2) +(-2)
=8
=22

The distance between the point B and C will be:
BC=\[(5-(-1)) +(-6-2)°

=Jf.2 +(-8)°
=J100
=10
Since 4B = BC . therefore triangle ABC has two sides equal.




Answer 34PA.
Consider the vertices of the trapezoids are:
A[—Z,Z),B{Iﬂﬁ},ﬂ'(?ﬁ] and D[B,S}
Since ABCD is a trapezoid, therefore AC and BD are the diagonals of the trapezoid.

Now the distance between the point A and C will be:

AC = J[a—(—z}}’ +(8-2)
=1 +6

=157

The distance between the point 8 and D will be:

BD=\J(0-10)" +(5-6)’
=(-10)" +(-1)

=+/101

Since 4 # BD . therefore the trapezoid ABCD is not an isosceles trapezoid.

Answer 35PA.
Consider the points:
L(-4, -3},M{l5],N[—l3ﬁlﬂ} and F[r,—E]
It is given that the distance between PL and PM is same.

Therefore

Y= () +(2-(3)) =(x-2 +(2-5)
(x+4) +1 =(x-2) +(-7)°

F+8x+16+1=x"—dxr+4+49

Sx+4x=53-17 [solating the variables
12x =36
36 . i
x= = Divide both sides by 12
=3

Thus the value of x is:



Answer 36PA.

Consider the points:
0(1,7),R(3,1),5(9,3) and T(7,d)
It is given that the distance between QR and ST is same.

Therefore

\/(3—1}2 +(1-7)" = J(?—g]"' +(d-3)
P (-6) =(-2) +(d-3)

4+36=4+(d-3)

(d-3) =36 Simplifying
d-3=16 Take squareroot to both sides
d=3+6 Add 3 to both sides
=9,-3

Thus the values of d are |d =9,-3|.

Answer 37PA.
Consider the location of the two points:

P(132,428) and Q(254,105)

MNow the distance between the two points is:

PO =/(254-132)" +(105-428)

J(122) +(-323)"
=4/119213
=345.27 unit

Thus the actual distance between the two airports in miles is:

d=0316x345.27 miles

=(109 miles|




Answer 38PA.
Consider the figure:
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The distance between the Rhades Hall and Fuffon Lab will be given by distance between the

point [[Ll] and (l.{]].
8 4

Thus the distance between the Rhades Hall and Fulton Lab will be:
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Answer 39PA.

Consider the figure:
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The distance between the Rhades Hall and Fuiton Lab will be given by distance between the

point [ﬂ‘l] and (l,{]].
8 4

Thus the distance between the Rhades Hall and Fufton Lab will be:

r.

-5 )

d =0.28 mi



Now it is given that she has walked with the speed 3 mi per hour.
Therefore time required to complete a distance of 0.28 mi is:

0.28
t=——o0
3

= {}.323 % 60 min

hr

= 5.6 min

Since the time gap between two classes is 12 min. Therefore she can attend the class on time.

Answer 44PA.
Consider two points P[xt,_y,) and Q(Izu":)- The points are plotted on the xy-plane as shown

below:

From the figure it can be verified that PQR is a right triangle.

The distance between PRis: x, —x, and the distance between QRIis y, —y,.
Since PQR is a right triangle, therefore
PQ* = PR* + OR*
2 2
= [.1‘1 _'l'-l} + (J’: — ¥ )
J 2 )
PQ= [II_II) +(J”z ',]"'|:}

Which is can be used to find the distance between any two points.

While calculating the length between P(-24,18) and Q(-24,10) it is no need of distance

formula as the x-coordinates are same. In this case the distance between y-coordinates will
give the distance of the two points.



Answer 45PA.
Consider the two points:

(6,11),(-2,—4)

Therefore the distance between the two points will be:

d=\, -rt_rl)z+{J’2_J’|)z

Therefore the correct option is:

Answer 46PA.
Consider the two points of the square:

A(3,7),B(-3,4)

Therefore the distance between the two points will be:

AB=\(x,- %) +(v-»)
=(=3-3)' +(4-7)

(~6)" +(-3)

- Va5

AB =345
Thus the perimeter of the square will be: P:dx}ﬁ ar |3.j§

Therefore the correct option is:

Answer 47MYS.
Consider the measure of the right angles:
a=T7b=24andc="
Since ¢ is the hypotenuse of the right triangle, therefore
=a’+b
=7 +24°
=49+576
=625

c=+625 Taking squareroot to both sides

=[2s]



Answer 48MYS.
Consider the measure of the right angles:
a=7h=30and c =34

Since ¢ is the hypotenuse of the right triangle, therefore

c=at+b°
34 = 4" +30°
a’ =1156-900
a’ =256

256 Taking squareroot to both sides

a =
=[16]

Answer 49MYS.

Consider the measure of the right angles:

a=J7.b=7 and c =16

Since ¢ is the hypotenuse of the right triangle, therefore

e’ =g+
(Vis) (4‘ ] +b
b =16
b =9
=9 Taking squareroot to both sides

B

Answer 50MYS.

Consider the measure of the right angles:

a=\fﬁ,b=ﬁ and ¢ =

Since ¢ is the hypotenuse of the right triangle, therefore

c=a’+b
(5] + (0]
=13+350
= o3
c=+/63 Taking squareroot to both sides

=|7.93 Rounding to nearest hundredth



Answer 51MYS.

Consider the equation:

Jp-2+8=p

Now solve the equation for p as follows:

Jp-2+8=p

Jp—2=p-8 Subtract 8 from both sides

(Vp=2) =(p-8)
p=2=p" -16p+64
pP=16p+64—-p+2=0
p=1Tp+66=0

(p=11)(p—6)=0
p=116

Check the solution p=11

=248 211
3+81711
11=11

Again checkfor p=6
J6-2+8 26
2+876
106

There the solution to the equation is:

Subtract (p—2) from both sides




Answer 52MYS.
Consider the equation:

VE+S5=r-1
Now solve the equation for p as follows:
Nr+3=r-1
(v'r+5)2 =[.r*—I:|z

r+5=r"-2r+l

P =2r+l-r-5=0

r’=3r-4=0

(r=4)(r+1)=0

r=4-1

Check the solution =4
Va+5 24—
3=3
Again check for , =]
V=145 2-1-1
2==2 False
There the solution to the equation is: .

Answer 53MYS.

Consider the equation:

J568 +29 =21 +3

Now solve the equation for p as follows:

M=zr+3
(Jsz] (204 3)
5P 4+29=41" +12t+9
52 +29-4-12t-9=0
=12t +20=0

(1-10)(r-2) =

t=10,2



Answer 54MYS.
Consider the graph that shows the construction:
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The value for continent or region can be listed in standard notation as follows:

$1.113 trilion = $1,113,000, 000,000
$1.016 trilion = $1,016, 000,000,000
$884 billion = $884, 000,000, 000
$241 billion = $241, 000,000,000
$101.2 billion = $101,200, 000,000
$56.1 billion = $56,100, 000,000




Answer 55MYS.
Consider the graph that shows the construction:
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The value for continent or region can be listed in standard notation as follows:

$1.113 trilion =$1.113x10"

$1.016 trilion =$1.016x10"
$884 billion = $8.84 10"
$241 billion = $2.41x10"

$101.2 billion =$1.012x10"
$56.1 billion = $5.61x10"




Answer 56MYS.

Consider the graph that shows the construction:
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From the given graph it can be observed that the money used in Asia is $1.113 trillion and in
Latin America is $241 billion.

Thus the amount invested in Asia compare to Latin America is:

($1113-$241) billion = [$872 billion



Answer 57MYS.
Consider the inequality:
8<m-1
To solve the inequality follows the steps:
S8<m-1
S+l=m—1+1
9<m
MNow check the solution as follows:
Take pm=15. Therefore
8 215-1
8<14 True

The graph of the solution can be drawn in the number line as follows:

1
1
1
1
1
P P o - [ P e m---—- e le = om = o==- L F F -
1 1
................................................................ L e e, e e e 1 e e e S R i
1 1 1 1 1 1 1 1 1 1 1 1 1
<
---------------------------------------------------- 9- __-!-'l--_--_-r_----_-I-_--_--':-_--_--'l----_--':'-I'
i i ‘ i ] ] i ] i i ] ] h
) | ] 1 1 ] 1 I 1 1
i covonfp sessafls vuviiliffsvossilfn coend@or oo alln vus e voniliive coolie soffowcve Buonvodl
AT T T S T o TS o e L T BT s e B TS i TR i B B
1
T e ey e e o L | {1 P Sy Sy T B Y e o e e e B [ e —— j
1
i i I s P e [~ masnT i I S e b eSS -: """"" i i e T i | b SIS e T A ="
--I--_--_--I_----_-J_--_---I-_--_--_I—---_--_I--_-----: ---------------------------------------------------
1
e L ol i J FEL PRI, P JE [PEE I REFCRCIES, P, | DR EEPARTRpEE, [Py | PO P LY | EIE FEFLICS, 1 E ] P N T 1 e e e L e e e S e i e o i i ol e i i Lo

Answer 58MYS.

Consider the inequality:

3>10+4
To solve the inequality follows the steps:
3=10+k
3-10>% Subtract 10 from both sides
-T1>k

Mow check the solution as follows:
Take jk =-10. Therefore
3710-10
30 True



The graph of the solution can be drawn in the number line as follows:
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Answer 59MYS.

Consider the inequality:

3x<2x-3
To solve the inequality follows the steps:
3x<2x-3
Ix=2x<=3 Subtract 2x from both sides
x<-3

Now check the solution as follows:
Take yx=-5%. Therefore
3(-4) 2 2(-4)-3

-12<-11 True

The graph of the solution can be drawn in the number line as follows:
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Answer 60MYS.
Consider the inequality:

v—(—4)} 6
To solve the inequality' follows the SIEFIS:
v—ﬂ4}}6

v+4>6

v>6—4 Subtract 4 from both sides

ve2

Now check the solution as follows:
Take y=4. Therefore
4-(-4) 26

8=6 True

The graph of the solution can be drawn in the number line as follows:
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Answer 6MYS.

Consider the inequality:

r-=52z39
To solve the inequality follows the steps:
r-52z239
r=39+52
rz9.1 Add 5.2 to both sides

Mow check the solution as follows:
Take p=10. Therefore

10-5.2 Z 3.9
48=39 True



The graph of the solution can be drawn in the number line as follows:
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Answer 63MYS.
Consider the proportion:

x 3

4 2

To solve for x follows the steps:

o
4 2
2x=4x3 Use cross multiplication
2x =12
12
X=—
2
=6

Thus the solution is: .

Divide both sides by 2

Answer 64MYS.

Consider the proportion:

20_-5
x 2
To solve for x follows the steps:
20_-5
x 2
202 =-5x  Use cross multiplication
—5x =40
= ? Divide both sides by (-5)
=-8

Thus the solution is: .



Answer 65MYS.

Consider the proportion:

6 8
9
To solve for x follows the steps:
6 8
9 x
6x=9x8 Use cross multiplication
6x =72
¥= % Divide both sides by 6
=12

Thus the solution is: .

Answer 66MYS.
Consider the proportion:

10_x
12 18
To solve for x follows the steps:
B_x
12 18
10x18=12x Use cross multiplication
12x =180
= % Divide both sides by 12
=13

Thus the solution is: .



Answer 67MYS.
Consider the proportion:

x+2_§
7 7
To solve for x follows the steps:
x+2 EE
7 7
(%E]x 7= [%)x 7 Multiply both sides by 7
x+2=3
x=3-2 Subtract 2 from both sides
x=1

Thus the solution is: _

Answer 68MYS.

Consider the proportion:

2 6
§= x+4
To solve for x follows the steps:
2 6
3 x+4
2(x+4)=3x6 Use cross multiplication
2x+8=18

2x=18-8 Subtract 8 from both sides
2x=10
10

X=

2
=35

Thus the solution is: _



