Chapter 8. Polynomials

Ex. 8.1

Answer 1AA.
The surface area of the prism A with width w, length /, and height A is,

SA=2wl+2wh+2Ih

=2(4)(1 D}+2{4][ﬁ] +2(10)(6) Put w=4em,/ =10cm, h=6cm
=80+ 48+ 120 Simplifty

=248cm’

And, the volume of the prism A is,

V= lwh

=(10)(4)(¢)

=240cm’
The surface area of the prism B with width w, length /. and height h is,
SA=2wl+2wh+ 2lh

= 2{6}{]5}+2[6][9]+2[IS]['}] Put w=6em,/=15em, h=9%cm
=180+108 + 270 Simplify

=558¢cm’
And, the volume of the prism B is,

V =lwh

=(15)(6)(9)

=810cm’

Use these values; we can complete the table as follows:

Surface Area WVolume
Surface Volume
Prism | Dimensions 4 4 Ratio Ratio
area(-::m ) (::m }
SA of New I of New
SA of Original F of Original
o 62 30
Original | 2by5by 3 62 30 —=1 —=1
. i 62 30
24 24
A 4 by 10by 6 248 240 —8=4 —ﬂ=8
62 30
B |6bylsby9o| 558 810 28y 510 iy
62 30




Answer 1CU.

(a)

Consider the following expression.

(3x7)(1027)

Simplify this expression using product of powers as follows.
(33«5‘][]1:]'5"}n:(i&)(l(ﬁl]ixle -x’} Using commutative and associative properties

:{}]ﬂ](f”) Use product of powers: g" . 4" = g™*"

=30x"" Simplity

Therefore, the simplified form of the expression (3x*)(10x")is [30x"°]-

(b)

Consider the following expression.

()]

Simplify this expression using power of a power as follows.

[(5“)2]E =[5‘“}'fh Use power of a power: [._-:.-"“)" = g
={53)ﬁ Simplify
= 5%¢ Use power of a power: [a"’ ) e

— 5% Simplify

5
Therefore, the simplified form of the expression [[5*‘ )] IS [5%].

(c)

Consider the following expression.

(4,1}?)3

Simplify this expression using power of a product as follows.
3 3 1 3 - n mpn

(4,1-};-] =4’ x'y’ Use power of a product: (g,f]:] =a"h

= ﬁ-rfl_xj_}.lj Slmpllfy

Therefore, the simplified form of the expression [4I_,,=)3i5 64x°y7 |-




Answer 2AA.

The surface area of the prism A with width w, length /, and height h is,

SA=2wl+2wh+2lh

=2(2)(7)+2(2)(4)+2(7)(4) Put w=2cm,/ =7Tem,h=4cm
=28+16+56 Simplity

=100em’
And, the volume of the prism A is,

V = lwh

~(7)(2)(4)

=56¢em’

The surface area of the prism B with width w, length /, and height h is,

SA=2wl+2wh+2h
=2(3)(8)+2(3)(5)+2(8)(5) Put w=3em,/ =8ecm,h=5cm

=48+ 30+ 80 Simplify
=158cm’

And, the volume of the prism B is,
V =lwh
=(8)(3)(5)

=120cm’

Use these values; we can complete the table as follows:

Surface Area Volume
Surface Volume
Prism | Dimensions . 3 Ratio Ratio
area(-::m } (crn }
SA of New V of New
SAof Original F of Origimal
. 62 30
O 1| 2bySby3 62 30 —=] —=]
rlgma ‘_‘," }l’ 62 30
A 4by10by6 100 56 @=I.613 E=I,87"
62 30
B |6bylsbyo| 158 120 138 _ 555 L
62 30




Answer 2CU.
(a)
To check whether the monomials 5,,*and (jm)zare equivalent, use power of a product as

follows.

Sm’ =5m’

And,

(5,”]2 = 5% Use power of a product: (ab]" =a'h"
=25m" Simplify

#5m’

Therefore the monomials §,,*and (5m)zare not equivalent

(D)
To check whether the monomials [yz]" and ,*z*are equivalent, use power of a product as

follows.

(}.z)-l = y'z* Use power of a product: (ﬂ-b}" =a"h"
And,

y‘z"" =y4z4

Therefore the monomials (_y;]'*and y“g"are equivalent.

(c)

To check whether the monomials _3,%and (._3,9)2 are equivalent, use power of a product as

follows.
e 2: o 2 3
( 3a) i f] @ Use power of a product: (ab)" =a"b"
= ¥l
And,
“3a* =34’

Therefore the monomials _3,42and (_3a)zare not equivalent



(d)
To check whether the monomials Q[C’]Jand {2 are equivalent, use power of a product as

follows.

2(37)3 =2¢7 Use power of a power: (a"" ]" =q™

=2¢"

And.

8c? =8

Therefore the monomials z[t-?]sand R are not equivalent

Answer 3AA.

If we multiply each dimension by 2, we get its dimensions as follows.
The surface area of the prism A with width w, length /, and height h is,
SA=2wl+2wh+2lh
= E(4)[Iﬂ-)+ 2{4}[6] +2[l[}}(ﬁ} Put w=4em,/ =10cm, s =6em
=80+ 48+120 Simplity
=248cm’

And, the volume of the prism A is,
V' =lwh
=(10)(4)(6)

=240em’

Therefore,

SAofNew  248cm’
SAof Original  62em’

)

And,

VofNew  240cm’
Vof Original ~ 30cm’




Answer 3CU.

Consider the following expression.

()(5)

Simplify this expression using product of powers as follows.
(5)(5°) =5 Use product of powers: g». " = g™

= 5! Simplify

Therefore, the simplified form of the expression (5’}(5“)i5 gil

So, Poloma simplification is correct.
Answer 4AA.

If we multiply each dimension by 3, we get its dimensions as follows.

The surface area of the prism B with width w, length /, and height h is,
SA=2wl+2wh+2lh
= 1{6}(]5]+2[6][9]+2[15][9} Put w=6cm,/=15cm,hi=%cm
=180+108 + 270 Simplify
=558cm’

And, the volume of the prism B is,
V =lwh
=(15)(6)(9)

=810¢m’

Therefore,

SAofNew 558cm’
SAof Original ~ 62¢em’

0

And,

VofNew  810cm’
V of Original ~ 30cm’

=[21]




Answer 4CU.

To determine whether the expression §—74is a monomial, use the definition of monomial as
follows.

A monomial is a variable, a number, or a product of a number and one more variables.
And, an expression involving the division of variables is not monomial.

The expression 5-7d = 5+(-Td] involves the addition, not the product of a number and the

variable.

S0, by the definition of a monomial, the expression §—-74is not a monomial.

Answer 5AA.

If we multiply each dimension by a, we get its dimensions as follows.

The surface area of the prism C with width w, length /, and height h is,
SA=2wl+2wh+2Ih
=2(2a)(5a)+2(2a)(3a)+2(5a)(3a)

Put w=2acm./ =5acm,h =3acm

_ 2 ] z
=20a +12a” +30a Simplify
=624’

And, the volume of the prism C is,
V =lh
=(5a)(2a)(3a)
=30a’cm’

Therefore,

SAof New 62a” cm®
SAof Original  62em?

x

=|a

And,

VofNew 304’ em’
Vof Original  30cm’

3

=\

From this, we observe that, if we multiply each dimension of the prism by a, the surface area of
the new prism is ,2times of the surface area of the original prism.

And, the volume of the new prism is ,*times the volume of the original prism.



Answer 5CU.
To determine whether the expression :—:is a monomial, use the definition of monomial as

follows.
A monomial is a variable, a number, or a product of a number and one more variables.

And, an expression involving the division of variables is not monomial.

The expression :_:invnlves the division of two variables aand p .

So, by the definition of a monomial, the expression :—:is not a monomial.
Answer 6AA.
The original dimensions of the cylinder are r = 4em, h = 5em.
The surface area of the original cylinder with » = 4cm, h = 5emis,
§A=(2zr* +2xrh)cm’
=(27(4) +27(4)(5))em’
= 72xem?
And, the volume of the original cylinder is,
V =arhem’
=x(4) (5)em’
=80rcm’
If we multiply each dimension by a, we get the dimensions of the new cylinder as follows.
r=4acm, h = Sacm
The surface area of the new cylinder is,
854 = [Zmr'z +?.1i'1'1".’:i':]i::rn2
= [2}1’(4&}2 +21r{:4a){ﬁa]}cm3
=T2xa’cm®
And, the volume of the new cylinder is,
V =ar*hem’
= 7(4a)’ (5a)em’

=807a’ cm’



Therefore,

SAof New T2ma’ cm’
SAof Original  727cm’

2

=|d

And,

VofNew  80za cm’

Vof Original  807cm’

3

= |

From this, we observe that, if we multiply each dimension of the cylinder by a, the surface area
of the new cylinder is 4*times of the surface area of the original cylinder.

And, the volume of the new cylinder is ,*times the volume of the original cylinder.

S0, we observe that the conjectures made in exercise & hold true for cylinders also.

Answer 6CU.

To determine whether the expression nis a monomial, use the definition of monomial as
follows.

A monomial is a variable, a number, or a product of a number and one more variables.
And, an expression involving the division of variables is not monomial.
The expression ninvolves the variable n.

So, by the definition of 2 monomial, the expression sis a monomial.

Answer 7CU.

Given expression is,

x(x)(x)
Simplify this expression as follows:

I( x*){f): x*** Use product of powers: 4" .4 = g™"

— ' Simplify

Therefore, the simplified form of the expression x(x‘)(x")is P




Answer 8CU.

Given expression is,

(4a'b)(9ah’)

Simplify this expression as follows:

{%‘b)(?azbj)z{al][?)(a“ at ][b‘ -b’) Using commutative and associative properties
=36g ' Use product of powers. g™ . 4" = g™"

=36a"h* SIMplity

Therefore, the simplified form of the expression (%‘b)(?azb’)is I6a°H"

Answer 9CU.
Consider the following expression.

()]

Simplify this expression using power of a power as follows.
[(33)2]3 2[1}?]3 Use power of a power: (.-_—,-"' )” = g™
=(1'5)" Simplify
— 253 Use power of a power: {a"’ )" =g™

_ 28 Simplify

-3
Therefore, the simplified form of the expression [[23}'] s [21%].

Answer 10CU.

Consider the following expression.

(35%2)

Simplify this expression using power of a product as follows.
(3}-52]3 -;31{):5)1 z? Use power of a product: (ab)' =a"b"
=37)*2z? Use power of a power: (a"‘)" =ag""

= 9_}11[:21 Simplify

Therefore, the simplified form of the expression [3y52]3i5 941022




Answer 11CU.

Given expression is,

[—4n:nz][|2m1n)

Simplify this expression as follows:

(~4mn*)(12m*n) = (~4)(12)(m' -m* ) (n* -n') Using commutative and associative properties
= —48m'* ! Use product of powers:. 4. 4" = g™"

=—48m’n’ SIMplify

Therefore, the simplified form of the expression (—4mn’ )(12m’n)is [—48m’n’

Answer 12CU.

Given expression is,

(2w (-3

Simplify this expression as follows:

(-2v'w) (=3vw)’ =((=2)'(+*)' (w*)')((-3)" v* (w?)') Use power o7 product

(ab)" =a"b"

=(-8(v**)(w**))(9v* (w**)) Use power of a power: (a" ) = 4™
=(-8v"w")(9v*w’) Simplify

=(-8)(9)(v"-v*)(w'* -w*) Using commutative and associative properties

=-72(v*"*w'***) Use product of powers: g" 4" = g™

= —72v''w'* Simplify

Therefore, the simplified form of the expression (_21,-3“;‘}’ (_3mﬁ)z' _72 '

Answer 13CU.

The area of the triangle is,

%(hasc)(hcight] = é(ﬁnil )(Zﬁz] From the figure

=— (Sn [In ) Cancel out the common term

7
=5(n*-n’)

= §5;°*2 Use product of powers. " . 4" = g™

an’




Answer 14CU.
The area of the triangle is,

é{hasc}(hgight} =%(3ﬂ"b}(4ﬂbs} From the figure

=%(3a4b)[zﬂﬁj Cancel out the common term

=(3)(2)(a"-a') (5"’
Using commutative and associative properties

=gt p'** Use product of powers: g" . 4" = g™"

=[6a’p?| Simplify

Answer 15PA.

To determine whether the expression 12is a monomial, use the definition of monomial as
follows.

A monomial is a variable, a number, or a product of a number and one more variables.
And, an expression involving the division of variables is not monomial.
The expression 12involves the number |2.

So, by the definition of a monomial, the expression 12is a monomial.

Answer 16PA.

To determine whether the expression 4% is a monomial, use the definition of monomial as
follows.

A monomial is a variable, a number, or a product of a number and one more variables.
And, an expression involving the division of variables is not monomial.
The expression 4, involves the number 4 and the variable x.

S0, by the definition of a monomial, the expression 4% is a monomial.
Answer 17PA.

To determine whether the expression g—24is a monomial, use the definition of monomial as
follows.

A monomial is a variable, a number, or a product of a number and one more variables.
And, an expression involving the division of variables is not monomial.

The expression g—2b= g+(—2.‘;)inmlves the addition, not the product of two variables.

S0, by the definition of a monomial, the expression g —2pis not a monomial.



Answer 18PA.

To determine whether the expression 4pn + Smis @ monomial, use the definition of monomial as
follows.

A monomial is a variable, a number, or a product of a number and one more variables.
And, an expression involving the division of variables is not monomial.
The expression 4pi+ 5minvolves the addition, not the product of two variables.

S0, by the definition of 2 monomial, the expression 4y + 5pzis not a monomial.

Answer 19PA.

To determine whether the expression —is a monomial, use the definition of monomial as

follows.
A monomial is a variable, a number, or a product of a number and one more variables.

And, an expression involving the division of variables is not monomial.

: x o :
The expression — involves the division of two variables xand y.

So, by the definition of a monomial, the expression iz is not a monomial.

Answer 20PA.
To determine whether the expression %gbc“ is a monomial, use the definition of monomial as

follows.
A monomial is a variable, a number, or a product of a number and one more variables.

And, an expression involving the division of variables is not monomial.

The expression %gbcld is a product of the number éand the three variables a,b,c .

So, by the definition of a monomial, the expression %gbc” is @ monomial.



Answer 21PA.

Given expression is,

(ab‘}(abl]

Simplify this expression as follows:

(ab‘}l:abz) = (a' -a' ){b‘ -bz} Using commutative and associative properties
= g"'\p*? Use product of powers:. g™ . 4" = g™"

= a*h® Simplify

Therefore, the simplified form of the expression (ab‘}(ai:-l)is a*h®

Answer 22PA.
Given expression is,
(P'a*)(P'd")
Simplify this expression as follows:
{piq*)(pqu)=(p$ -pz}(q“ -q‘] Using commutative and associative properties
= p***.g*' Use product of powers: g, g = g"*"

=p'.g° Simplify

Therefore, the simplified form of the expression (p"q‘)(pzq')is g

Answer 23PA.
Given expression is,
(~7¢*d* )(4cd”)
Simplify this expression as follows:
(-7¢d* )(4cd®)=(-7)(4)(c*-c')(d* -d*) Using commutative and associative properties
= 28 . g** Use product of powers. 4™ . 4" = ™"

= 2847 Simplify

Therefore, the simplified form of the expression (~7¢’d" )(4ed” )is [-28¢%d”




Answer 24PA.

Given expression is,

(-3/7k°)(-8 k")

Simplify this expression as follows:

(-3.;‘?.#:’}{—Ejk”}z{d}(-ﬂ][j’ -j'](kj -k”’} Using commutative and associative properties
=24( "' -k**) Use product of powers: g" . 4" = ™"

=24 j*k" Simplify

Therefore, the simplified form of the expression (—Slj"'k’ }{—Eﬁr“] is |24 /%"

Answer 25PA.

Given expression is,

(5a’b’c*)(6a’h'c?)

Simplify this expression as follows:
(5a’b’c*)(6a’b’c*)=(5)(6)(a* -a’)(*-b%)(c*-c7)

Using commutative and associative properties

= 3{}[1-.-1*3 B -c“*z) Use product of powers: gm . 4" = 4™"

=30a°h"¢® SImplity

Therefore, the simplified form of the expression (5a’b’c* )(6a’b*c’ )is [304°yc"

Answer 26PA.
Given expression is,
(10xy°2%)(3x*y%2*)
Simplify this expression as follows:
(10x°27)(3x*y°2* ) = (10)(3) (x" - x*) (- »*) (- 27)
Using commutative and associative properties
=30(x"**- y**¢-2**) Use product of powers: g". " = g™

= 3{]1’5_}:”26 Slmpllfy‘

Therefore, the simplified form of the expression [lﬂxyizj}[h‘y“zj}is 30x° "'z




Answer 27PA.

Given expression is,
2
(9p4")

Simplify this expression as follows:

(Qp:,r’}z =9 p’ {q.":lz Use power of a product: (ah)" = a”"b”

=81pq"? Use power of a power: (a“]" = g™
=81pg"* Simplify
Therefore, the simplified form of the expression (gpq'-')l is

Answer 28PA.

Given expression is.
(76" )"

Simplify this expression as follows:

Elpzqﬂ

(?bacﬁ)-‘ _ 73[51]’(3}3 Use power of a product: (ab]" =a'p"

=343{b”cﬁ'3] Use power of a power: {.;—.-'“ )" = g™

=343b°c"* Simplity

Therefore, the simplified form of the expression [?bﬂ;" )3 is

Answer 29PA.

Consider the following expression.

)]

Simplify this expression using power of a power as follows.
[(32]12 =[3-"—'4 )2 Use power of a power: (a"" }" = g™
=(33]3 Simplify
— 352 Use power of a power: (._-;.-"“)" =g
— 316 Simplify

)

Therefore, the simplified form of the expression [[33)4]_ is

34356° "

3|'ﬁ- .




Answer 30PA.

Consider the following expression.

()]

Simplify this expression using power of a power as follows.
[(41)’}2 :{4“}2 Use power of a power: (a"")ﬂ = g™
:(46]” Simplify
= 4% Use power of a power: [a"“)" = g™
_ 412 Simplify

2
Therefore, the simplified form of the expression [[4?)3] is

Answer 31PA.

Consider the following expression.
2
(0.5x")

Simplify this expression using power of a power as follows.

(l[].iir’)1 =(0.5)" («’ ]3 Use power of a product: (ab)" = a"b"

=0.25x* Use power of a power: (a")" = a™"

= 0.25x% Simplify

Therefore, the simplified form of the expression [ﬂ_ﬁf)zis

0.25x%|-

Answer 32PA.

Consider the following expression.

(0.41*)

Simplify this expression using power of a power as follows.

{ﬂ_l‘lﬁs ]} = [9.4]" (}g’ }3 Use power of a product: (gb)" = a"b"

=0.0644* Use power of a power: (g")' =a""

=(0.0644'" Simplity

Therefore, the simplified form of the expression [{]_4;,—5]35

0.0644"7 |-




Answer 33PA.
Consider the following expression.

)

Simplify this expression as follows.

4 4
27 5 . .
= ———¢ Simpli
64::.* plify

Therefore, the simplified form of the expression [_ic

Answer 34PA.

Consider the following expression.

)

3
Jis
4

] 5
[_EC] =[_§] (,:]3 Use power of a product: (g{;)“ =a"'bh"

2?(:3 _

Simplify this expression using power of a power as follows.

3
_16

3
a*? Use power of a power: I:a"" ) = g™

— ]—§g4 Slmp“f‘j

Therefore, the simplified form of the expression [ia

2
2]is
5

[iaz J- =(ﬂ]-(a?]l Use power of a product: (ab]“ =a"b"




Answer 35PA.

Consider the following expression.

(4cd)’ (-3d*)

Simplify this expression as follows.

(4cd)’ [—Ed"]" =(4*c1d2)[[-3)3 (d* )3) Use power of a product: (gb)" = a"b"
={16c1d"‘ ][—E?d“) Use power of a power: (a"}" = g™

=(16c*d” )(~27d") Simplify

=(16)(-27)(c*)(d* -d*)

Using commutative and associative properties

=-432(c’d™**) Use product of powers: gm. g7 = g™

=432

3
-

Therefore, the simplified form of the expression [4,;;-.;{] {_3d-’- )'!'is 432243 -

Answer 36PA.
Consider the following expression.
(25 (-50°)
Simplify this expression as follows.
(—2x° ]‘ll [—Sx}r“]: = [[—2]“ [f’]j]((-ﬁ]l X [y"}z) Use power of a product: (gh)" = a"b"
={—Ex” )[2511 y"'z} Use power of a power: [a'" J" =a™
=(-8x"*)(25x7y") simplify
={—E}(15}(:;” -:(‘j']y'z Using commutative and associative properties
= -200x"**?y"? Use product of powers: 4" . 4" = g™*"

=-200x" " Simplify

Therefore, the simplified form of the expression (_2)_-’ }}[_slyﬁ)zis —200x""y"?|.




Answer 37PA.

Consider the following expression.
(2ag®) (3a’¢*)

Simplify this expression as follows.

(2g") (3a*g") =(2'a*(¢)')(3*(a*) (&")') Use pover ot a product: (ab)* = a'ss
=(16a'g™*)(9a*g**) Use power of a power: (a” ) = g™

=(16a"g")(9a"g*) Simplify

=(16)(9)(a"-a")(g*-g*) Using commutative and associative properties

=144(a** - g**) Use product of powers: " . g" = ™"

=1444"g" Simplify

Therefore, the simplified form of the expression [zagzr(hzg‘]!is 144a*g"|.

Answer 38PA.

Consider the following expression.
(2m*n*) (3m'n)’

Simplify this expression as follows.

(2mn') (3m'n)' =(2(m*)' (")) (3* () n* ) Use poveer of a product: (a)" = a"b
=(8(m*)(n"))(81(m")n*) Use power ofa power (a")' = a™

=(8)(81)(m*-m" )(#’-n*) Using commutative and associative properties

= 648(m""* -n*** ) Use product of powers: gm.g" = g™

= 648m" ' n"?

Therefore, the simplified form of the expression (2;;;’,13}'1[3;”3”)4@ 648n1" "3 |-




Answer 39PA.

Consider the following expression.
(8y) [-31"}’2](31:&"]

8
Simplify this expression as follows.

(8y)’ [_312'1,2][%1},1 = (33y3}(.3f}=’- }(%g‘] Use power of a product: (gb)" = a"b"

3
@) ) ) )
Using commutative and associative properties

=-576x™"' y***** Use product of powers: g . 4" = g™

=-576x"y" Simplify

Therefore, the simplified form of the expression {Eyjj{—hzyz)[gx}ﬁ]is —576x"y"|-

Answer 40PA.

Consider the following expression.

4 1

2
—m | (49m)(17p) — p°
(2] (om)170) 357
Simplify this expression as follows.

4 4 1

(2m] om0 20 )=(2) e om)72) 5 7)
Use power of a product: (ab)" = a”b’

_16 !

m m’ {49m)[| ?F}[ﬁ FSJ
Simplify

16 (m) (1) 3 7'
~16{ 3| n) (")

L_Jsirig commutative and associative properties
=8(m1+| . P$+I}

se prnduct of POWETS. 4™ . 4" = g™"
zsmlpﬁ-

Simplify

2
Therefore, the simplified form of the expression [imj [4gm]{[?P)(LPﬁJis Em3p‘* .
) 34




Answer 41PA.

Consider the following expression.
(-26°) -3(-2*)’

Simplify this expression as follows.

(-26°)' -3(-26*)" =(-2)" (+*) -3(-2)’ (&*)" Use power of a product: (ab)" = a"b"
=16(b"*)-3(-8)(b*") Use power of a power: (am ) = g™

=16(b'*) +24(b') simplify

12

=405

Therefore, the simplified form of the expression (_2,5.3}4 _3(_2,!;“]35 40h"2 |-

Answer 42PA.
Consider the following expression.
2(-5y") +(-3")
Simplify this expression as follows.
2[—5;:’)2 +(—3J|:3 ]ﬁ =2(-5) (_y‘"’]z +[—3}1[_}-'3)] Use power of a product: (gb)" = a"b"

=50y** —27y** Use power of a power: [a"‘)" =g™

=50y° —27° Simplify

Therefore, the simplified form of the expression 2[_5}9}1 +|:_3y3 }'1 is |50y° —27y°|.

Answer 43PA.
Area of the rectangle is,
(length )(breadth) = (51" )(3 /")
Simplify this expression as follows.
(5r'¢*)(3/2%)=(5)(3)(/*-/')(g" - g*) Using commutative and associative properties
= ]5;“**'33‘“ Use product of powers: 4" . 4" = g™"
=157*g® Simplify
Therefore, the simplified form of the area of the rectangle is lsfigs_

This is a monomial, because it is a product of a number and two variables.



Answer 44PA.
Area of the square is,
. 2 2
(side) =(a"'b:|
Simplify this expression as follows.
{agb}z = (az ]3 b* Use power of a product: (ab)" =a"b"
= g*2p? Use power of a power: (a"")" g™
= o*b* Simplify
Therefore, the simplified form of the area of the square is 44p2.

This is a monomial, because it is a product of two variables.

Answer 45PA.
Area of the circle is,
art =Jr{?x4}1
Simplify this expression as follows.
f(?f )3 =,¢[73)(f )2 Use power of a product: (ab)" =a'b"
= _s-r[49]x“'1 Use power of a power: (a’"]" =a™
= 497" Simplity
Therefore, the simplified form of the area of the circle is 49,4%.

This is @ monomial, because it is a product of a number and one variable.

Answer 46PA.
Volume of the cube with side g4x3%1s,
(side)’ = (4&*)’
Simplify this expression as follows.
[4&3)3 =43[k3)3 Use power of a product: (ab)" = a"p"
— 644> Use power of a power: (a"“]" =g™
= 644" Simplify
Therefore, the simplified form of the volume of the cube is g44° -

This is a monomial, because it is a product of a number and one variable.



Answer 47PA.

Volume of the rectangular parallelepiped is,
(length )(width)(height) =(xy* )(»)(x*y)
Simplify this expression as follows.
(xy’][y)(_rzy]z[x‘ -xl}l:_yj'-y-y] Using commutative and associative properties
=(x"*)(»*"*') Use product of powers: 5" . 4" = g™
=x'y’ Simplify
Therefore, the simplified form of the volume of the rectangular parallelepiped is )_-3}:5_
This is a monomial, because it is a product of two variables.
Answer 48PA.
Volume of the cylinder is,
arih. Where p=2n h=4n’
Simplify this expression as follows.

xr*h=nx(2n) (4113) Put the values of r and h
=x(2*n*)(4n’) Use power of a product: (ab)" = a"b"
= (4n*)(4n’) Simplify

- (@)@

=167n**? Use product of powers: g . 4" = g™

=l6xn’

Therefore, the simplified form of the volume of the cylinder is gz5,° -

This is a monomial, because it is a product of a number and a variable.



Answer 49PA.
Consider that the first transatlantic telephone cable has 31 amplifiers along its length.
And, each amplifier strengthens the signal on the cable |gftimes.
After the signal passes through the second amplifier, the signal has been boosted |g®.10¢
times.
Simplify this expression as follows.

10%.10% = 10%¢ Use product of powers: g . 4" = g™"

—10'? Simplify

Therefore the simplified form of the expression | .10¢times is 10" times|-

Answer 50PA.
Consider that the first transatlantic telephone cable has 51 amplifiers along its length.

And, each amplifier strengthens the signal on the cable gftimes.
The number of times the signal has been boosted after it has passed through the first four
amplifiers is,

10°-10°-10%.10° =] 0%*¢*%*¢ Use product of powers:. . 4 = ™"

=10* Simplify

Therefore the simplified form of the expression 10®.10%.10%-10°¢1S

014 i

Answer 51PA.

For a certain car, the collision impact j is given by,

[ =25, where s represents the speed in km/min
If the speed of the car is 1 km/min, then the collision impact is,
1,=2(1)" Puts=1

=[2l

If the speed of the car is 2kms/min, then the collision impact is,
I,=2(2) Puts=2

If the speed of the car is 4kms/min, then the collision impact is,
I,=2(4)" Puts=4
=[32]



Answer 52PA.
For a certain car, the collision impact J is given by,
J =2¢%. where s represents the speed in km/min
If the speed of the car is doubles, then the collision impact is,
1,=2(2s)" Replace sby 2s
= 8s?
=4(25)
=47

Therefore, the collision impact is 4 times the original collision impact if the speed of the car is
doubles.

Answer 53PA.
There are 3'*ways to answer to answer 12 guestions.
And, there are 7'ways to answer to answer 10 questions.
Therefore, the number of ways to answer 22 questions is,
212 4 910 _ 912410 |se product of powers: g% . 4" = ™"
— 722 Simplify

S0, the required number of ways is |22

Answer 54PA.
There are »'2ways to answer to answer 12 questions.
And, there are 2'°ways to answer to answer 10 questions.
Therefore, the number of ways to answer 22 questions is,
212 210 _ 912410 Use product of powers. g" . 4" = g™"
= 722 Simplify

If a student guesses on each question, then the probability of answering all 22 questions is,

The number of chances to correct all questions correctly | 1
The total number of chances to answer 22 questions 2%




Answer 55PA.
For any real number a consider the following equation,
(-a)' =
To verify that; whether this equation is true simplify the left hand side of the equation first.
(~a) =(-a)(-a)
={—l}(—l}(a] ~a'} Use commutative and associative properties
=]g'"" Use product of powers. g™ . 4" = g™"

FJ
=

Since the right hand side of the equation is _,2, the given equation is not frue.

Answer 56PA.

For any two real numbers g,band for all integers m,n, p, consider the following equation.
[a"’b” )P =avh¥

To verify that, whether this equation is true simplify the left hand side of the equation first.
(.:;.-""j;-")” :(g“]“(,ﬁ"r Use power of product: (ab)" = a"b"

= g""b" Use power of a power: (g" ]” =a™

Therefore the given equation is true.

Answer 57PA.

For any two real numbers g,hand for all integers n, consider the following equation.
(a+b) =a"+b"

To verify that; whether this equation is true take ga=3,b=5,n=2

(a+b) =a"+b"
(34‘6}?:32‘4-51

9* =9425
81=34

This is not true.

Therefore the given equation is not true.



Answer 58PA.
The breaking distance of a car required for a speed of s miles is given as,
1
i =—s"
20
If the speed s is doubled, then the breaking distance of a car is,

d

d, =${25f Replace sby 2g

457
T 20
Therefore,
1
d_20°
d, 45
20
d e
d, 45
d, 1
d, 4
d, = 4d,

Therefore, the doubling speed quadruple distance.

Answer 29PA.
Given expression is,
4.4
Simplify this expression as follows:
4% .4% = 4*% Use product of powers: . 4" = g™"
— 47 Simplify
Therefore, the simplified form of the expression 42 .4°%15 47

So, the correct choice is [T



Answer 60PA.

Volume of the cube given in the figure is,

(side)’ =(5x)’

Simplify this expression as follows:

(5x)' =5 x* Use power of product: (gb)’ = a"b"

=125x* Simplify

Therefore the volume of the required cube is |125,°

Answer 61MYS.
Consider the system of inequalities:

y<2x+2

yz-—x-1

Put ({J,ﬂ]in the first inequality, we get
0= 2{D}+ 2

0 <2 true

Therefore, the solution of the inequality y < 2x+ 2 lies on the half-plane towards the origin.

5%

y-2u-2=

S g 2u20



Put {{Lﬂ]in the second inequality, we get

0=-0-1
0=-1,true

Therefore, the solution of the inequality y > —x —1lies on the half-plane towards the origin.

7

pr+]=l

G a1 >0



Therefore, the combined solution of the given system of inequalities is the intersection of the
solutions shown above.

X

s
e i’

r
"-r

L

R AT

N

N\

N

y-2u-2=l

S g 220

pr+1=l

b 150




Answer 62MYS.
Consider the system of inequalities:

y=zx-2
y<2x-1
Put [{Lﬂ]in the first inequality, we get

0=0-2
0>=-=2 true

Therefore, the solution of the inequality y = x —2lies on the half-plane towards the origin.

7

W] =m-2

W yer+ 20



0

EREL <y
il T et
V[x]=2n-T

_



Therefore, the combined solution of the given system of inequalities is the intersection of the
solutions shown above.

R

Vlm]=u-2
W -2
M w-2u+140

"""" Tl=]=2u-1



Answer 63MYS.
Consider the system of inequalities:
x>-2
y<x+3
Put ({),ﬂ] in the first inequality, we get
0> -2, true

Therefore, the solution of the inequality x - —2lies on the half-plane towards the origin.

------- K2

W w20



Put ({lﬂ]in the second inegquality, we get

0<0+3

0 < 3, true

Therefore, the solution of the inequality. y < x + 3 lie on the half-plane towards the origin

tn
et

///X//:&? s

X

"""" )=+

W y-u-3¢0



Therefore, the combined solution of the given system of inequalities is the intersection of the
solutions shown above.

N

ST e

AT e 250

------- Ylkl=ne3

}W w-n-3¢0



Answer 64MYS.
Consider the system of inequalities:
—Ax+5y=2 ..(1)
x+2y=6 ..(2)
Multiply (2) by 4, we get
—4x+5y=2  ..(1)
4x+8y=24 .. (3)
Add (1) and (3):
13y =26
y=2
Put the value of y in (2), we get
x+2(2)=6
x=06-4
x=2

Therefore, the solution of the given system of equations is,

(2.2)

Check:
Put x =2,y =2inthe equations (1) and (2).
-4(2)+5(2)=2
2=2
This is true.
Also,
2+2(2)=6
6=0

This is true.

Hence, the solution of the given system of equations is |(2,2)




Answer 65MYS.

Consider the system of inequalities:
3x+4y=-25 ..(1)
2x-3y=6 (2)

Multiply (1) by 2 and (2) by 3 we get,
6x+8y=-50 ..(3)
6x-9y=18 -(4)

Subtract (4) from (3):
17y =-68

y=—4

Put the value of y in (2), we get
2x-3(-4)=6
2x+12=6

2x=-6
x=-3

Therefore, the solution of the given system of equations is,

(3.4

Check:

Put x=-3,y=-4inthe equations (1) and (2).
3(-3)+4(-4)=-25

-9-16==-25

—25=-25

This is true.

Also,

2(—3]—3(—4] =6

—-6+12=6

6=6

This is true.

Hence, the solution of the given system of equations is

(3.4)




Answer 66MYS.
Consider the system of inequalities:
x+y=20 ..(1)

0.4x+0.15v=4  ..(2)

Multiply (1) by 0.4 we get,
04x+04y=8 ..(3)

0.4x+0.15y=4 ..(2)

Subtract (2) from (3):

0.25y=4
4

Y=02s

_ 4
r=as

100
y=16

Put the value of y in (1), we get

x+16=20
x=4

Therefore, the solution of the given system of equations is

Check:
Put x=4, y=16Iinthe equations (1) and (2).

4+16=20
20=20 true.

This is true.

Also,
ﬂ.4[4}+{}.15(lﬁ};4

1.5+2.5=4
4=4 ftrue.

This is true.

Hence, the given system of equations has one solution.

(4,16)].




Answer 67MYS.

Consider the following inequality:

4+ h<-3(01) 44+h25

Now,
4+hz=3
h<-3-4
h<-7 (1)
And,
4+hz=5
h=1 -(2)

By (1) and (2), we observe that the solution of the given inequalities is the set of real numbers
which are less than or equal to -7 (or) greater than or equal to 1.
X

Mpr—p—— e ——————— iy
-10-9-8-7-6-5-4-3-2-10123 4516 728 910

The solution set is {h :h<-T(or)hz I}

Answer 68MYS.
Consider the following inequality:
d<da+12<24
4-12<4a+12-12 < 24-12 Add -12 on both sides
-8 < 4a <12 Simplity
-2 < a < 3 Divide both sides by 4

Therefore, the solution of the given ineguality is the set of real numbers between -2 and 3.

X
: ; :  —————— % -
-5 4 3 -2 -1 0 1 2 3 4 5

The solution setis |{a: -2 <a <3}




Answer 69MYS.
Consider the following inequality:
14<3h+2<2
14=2 <3h+2-2<2-2 Add -2 on both sides
12 < 3h < 0 Simplify
4 < h < 0 Divide both sides by 3
This is not true.

Therefore, the solution of the given inequality is the set of real numbers between -2 and 3.does
not exists. Hence the solution set is empty.

¥ =

5 4 3 2 -1 0 1 2 3 4

[

The solution set is

Answer 70MYS.

Consider the following inequality:

2m-3>7000) 2m+7>9
Now,
2m-3>7

2Zm>T+3

2m =10

m=35 (1}

And.

2m+7=>9
2m+7-7>9-7
2m > 2
m>1 (2}

By (1) and (2), we observe that the solution of the given inequalities is the set of real numbers
which are greater than 5 (or) greater than 1.

0 1 2 3 4 5 6 7T 8 9 0

The solution set is =m:m} S[BI]m} I}




Answer 71MYS.
Reflection:
It is a flip, and it is an opposite symmetry. That is, the image does not change size.
Translation:

In this transformation, the original object and its translation object have the same size and
shape.

Dilation:

In this transformation, the original object and its image have the same shape and have the
different size.

Rotation:

In this transformation, the object is rotated through an angle about a fixed point.

In the given figure, the original object and its image have the same shape and have the
different size.

So, the transformation in the given figure is [dilation]

Answer 72MYS.

Reflection:
It is a flip, and it is an opposite symmetry. That is, the image does not change size.
Translation:

In this transformation, the original object and its translation object have the same size and
shape.

Dilation:

In this transformation, the original object and its image have the same shape and have the
different size.

Rotation:
In this transformation, the object is rotated through an angle about a fixed point.

In the given figure, the original object and its translation object have the same size and shape.

So, the transformation in the given figure is ftranslation].



Answer 73MYS.
Reflection:
It is a flip, and it is an opposite symmetry. That is, the image does not change size.
Translation:

In this transformation, the original object and its translation object have the same size and
shape.

Dilation:

In this transformation, the original object and its image have the same shape and have the
different size.

Rotation:
In this transformation, the object is rotated through an angle about a fixed point.

In the given figure, the original object and the image do not change size and the object and the
image have the opposite symmetry.

So, the transformation in the given figure is [reflection]

Answer 74MYS.

Given that two trains leave York at the same time.

One train is travelling towards north at 40 miles per hour.

And, other is travelling towards south at 30 miles per hour.

Therefore two trains are travelling 70 miles in 2 hours in opposite directions.
Let »be the number of hours that the two trains will apart 245 miles.

Then, by cross products, we have

2 T0miles
n 245miles
2+, 70

n’ 245
2:245=T0-n
490

Ezn
n=7

Therefore, the number hours will the trains be 245 miles apart is



Answer 75MYS.
Consider the following expression:

2

6
Simplify this expression as follows.

%—é Divide by 2

f

L | ==

Therefore, the simplified form of the expression %is .

Answer 76 MYS.
Consider the following expression:

L3
15
Simplify this expression as follows.

%:% Divide by 3

5

Therefore, the simplified form of the expression iis _
15 |5

Answer 77MYS.

Consider the following expression:

10
5
Simplify this expression as follows.

E=ﬁ Divide by 5
> 7
=2

Therefore, the simplified form of the expression ?ﬂis _



Answer 78MYS.
Consider the following expression:

&
9

Simplify this expression as follows.

E Zg Divide by 9

H

=3

Therefore, the simplified form of the expression %is .

Answer 79MYS.
Consider the following expression:

2
36
Simplify this expression as follows.

7,

13_ 1 Dbiide by 2
36 }6
B
=L
18
Therefore, the simplified form of the expression %is % :

Answer S80MYS.

Consider the following expression:
Ll
48

Simplify this expression as follows.

i=£ Divide by 3

43%{

=
16

Therefore, the simplified form of the expression %is &l




Answer 81MYS.

Consider the following expression:
ksl

32
Simplify this expression as follows.

ﬁ=— Divide by 4
32 }?

ol
8

Therefore, the simplified form of the expression % s |—].

Answer 82MYS.
Consider the following expression:

a2
18

Simplify this expression as follows.

ﬁ Divide by 9
1

#

B
18

2
2

Therefore, the simplified form of the expression %is E





