Chapter 1. Language of Algebra

Ex. 1.2

Answer 1CU.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First expressions inside grouping symbols such as parentheses, brackets. Hence 2 and 5 are
added first. Similarly square 6 as it is inside brackets. Also multiply 3 by 7. Finally subtract
inside the brackets. Subtract 21 from 36.

Next divide or subtract from left to right. Here multiply 8 by the result of the above step. Also
division is present. Hence divide the above result by 8.

Do addition or subtraction from left to right. Add the above result and 3.

Answer 2CU.

This numerical expression would contain two operations. Knowing the order of operations tells
us which operation has to be performed first.

First expressions inside grouping symbols such as parentheses, brackets. Hence the
expression involving addition can be written inside the parentheses.

MNext divide or multiply from left to right. Here divide some number, variable or expression by
the result of the above step. The expression is some number divided by the quantity a number

plus another number. The quantity represents within parentheses. Here the number can be a
variable or an expression.

Answer 3CU.

This numerical expression contains more operations. Knowing the order of operations tells
which operation has to be performed first.

First expressions inside grouping symbols such as parentheses, brackets should be evaluated.
Both of them started right. But Laurie raised the incorrect quantity to the second power in the
first step.



Chase raised the whole expression inside parentheses to the second power which is correct.

All the other steps are carried out according to the order of operation and hence Chase is
correct.

Answer 4CU.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First expressions inside grouping symbols such as parentheses, brackets should be evaluated.
Hence 4 and 6 are added first. Result is 10.

(4+6)7=(10)7

Next multiply from left to right. Here multiply 10 by 7 to get 70.
{4+ﬁ}? ={l[}}?
=70
The expression after evaluation is .

Answer 5CU.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First expressions inside grouping symbols such as parentheses, brackets should be evaluated.
Hence 15 and 9 are added first. Result is 24.

50-(15+9)=50-24

Next subtract from left to right. Here subtract 24 from 50 to get 26.
SU—{]5+9)=5{}—24
=26
The expression after evaluation is .

Answer 6CU.



This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First expressions inside grouping symbols such as parentheses, brackets should be evaluated.
Hence subtract 4 from 9 first. Result is 5.

29-3(9-4)=29-3(5)

Next multiply from left to right. Here multiply 3 by 5 to get 15.
29-3(9-4)=29-3(5)
=29-15

Next subtract from left to right. Here subtract 15 from 29 to get 14.
29-3(9-4)=29-3(5)
=29-15
—14
The expression after evaluation is [14]-

Answer 7CU.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First expressions inside grouping symbols such as parentheses, brackets should be evaluated.

Hence multiply 7 by 2 first. Result is 14. Similarly multiply 8 by 4 to get 32 for the second set of
brackets.

[7(2)-4]+[9+8(4)]=[14-4]+[9+32]

Mext add from left to right. For the first bracket, subtract 4 from 14 to get 10. Then add 5 and
32 to get 41 for the second set of brackets.

[7(2)-4]+[9+8(4)]=[14-4]+[9+32]
=10+41

Add 10 and 41 to get 51.

[7(2)-4]+[9+8(4) | =[14-4]+[9+32]
=10+41
=51

The expression after evaluation is _



Answer 8S8CU.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

Fraction is a type of grouping symbol. It indicates that the numerator and denominator should
be treated as a single value.

First expressions inside grouping symbols such as parentheses, brackets should be evaluated.
Hence multiply 4 by 3 first. Result is 12.

(4-3)-5 (12)°5
9+3 943

Evaluate the power in the numerator. 12 squared is 144,

(4-3y-5 (12)":5
943 943
1445

943

Multiply 144 by 5 to get 720 for the numerator.

(4:3)°-5 (12)'-5
9+3 943
1445
943
720

943

Add 9 and 3 to get 12 in the denominator.

(4-3)-5 (12)"-5
9+3 943
144.5

T 943

720

T 9+3

720

T




Simplify. Factor the numerator and denominator completely.
720 2-2.7.7-3-3-5
12 Z-Z-3

Multiply the remaining factors in the numerator.
720 _ dids35

12 !
=00

The expression after evaluation is _

Answer 9CU.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

Fraction is a type of grouping symbol. It indicates that the numerator and denominator should
be treated as a single value.

First evaluate the power in the numerator. 2 cubed is 8.

3+2° 348

5(4) 5°(4)

Add 3 and 8 to get 11 in the numerator.

3427 348
5°(4) 5'(4)
11

=
= oe—

5°(4)

Evaluate the power in the denominator. & squared is 25.

3+2°  3+8
5'(4) 5°(4)




Multiply 25 by 4 to get 100 for the denominator.

3+2° _3+8
5%(4) 5'(4)

Rl
i
1
100

11

The expression after evaluation is ﬁ :

Answer 10CU.

Like numerical expressions, algebraic expressions contains many operations. Algebraic
expressions can be evaluated when the values of the variables are known. First replace the
variables with their values. Replace g with 4, i with &, jwith 8, and k with 12

hk - g =(6)(12)~-(4)(8)

Following order of operations tells which operation has to be performed first. Multiply 6 and 12
toget 72, 4 and 8 to get 32

hk —gj =(6)(12)-(4)(8)
=72-32

Subtract 32 from 72 to get 40.

bk —gj =(6)(12)—(4)(8)
=72-32
=40
The expressiﬂn after evaluation is _

Answer 11CU.

Like numerical expressions, algebraic expressions contains many operations. Algebraic
expressions can be evaluated when the values of the variables are known. First replace the
variables with their values. Replace g with 4, h with &, jwith 8, and k with 12.

2k+gh' — j=2(12)+(4)(6")-8

Following order of operations tells which operation has to be performed first. Evaluate &
squared. This 36.

2k+gh' - j=2(12)+(4)(6*)-8
=2(12)+(4)(36)-8



Multiply 2 and 12 to get 24, 4 and 36 o get 144.

2k+gh’ - j=2(12)+(4)(6°)-8
=2(12)+(4)(36)-8
=24+144-8

Add 24 and 144 to get 168.

2k +gh' - j=2(12)+(4)(67)-8
6)-8

=2(12)+(4)(3
=24+144-8
~168-8

Subtract 8 from 168 to get 160.

2k +gh® - j=2(12)+(4)(6*)-8
=2(!2}+[4}(36)-
=24 +144-8
=168-8

=160

The expression after evaluation is [160]-

Answer 12CU.

Like numerical expressions, algebraic expressions contains many operations. Algebraic
expressions can be evaluated when the values of the variables are known. First replace the
variables with their values. Replace g with 4, h with 6, and j with 8.

2g(h-g) _2(4)(6-4)

gh—j  (4)(6)-

Fraction is a type of grouping symbaol. It indicates that the numerator and denominator should
be treated as a single value.
First evaluate the expression inside the grouping symbols in the numerator. Subtract 4 from 6

to get 2.



2g(h—g) _2(4)(6- 4)
gh—j  (4)(6)-8

_24)()
(4)(6)-8

Multiply 2 and 4 to get 8, 8 and 2 to get 16 in the numerator.

2g(h-g) _2(4)(6- )
gh-i  (4)(6)-
2(4)(2 )
~(4)(0)-8
16
-~ (4)(6)-8

Multiply 4 and 6 to get 24 in the denominator.

2g(h-g) _2(4)(6-4)
gh-j  (4)(6)-8
_2(4)(2)
(4)(6)-8
16
(4)(6)-8

16

24-8

Subtract 8 from 24 to get 16 in the denominator.

2g(h-g) _2(4)(6-4)
gh—j (4)(6)-8

_2(4)(2)
(4)(6)-8
_ 16
(4)(6)-8
16
T 24-8
16
16

This is 1. The expression after evaluation is .



Answer 13CU.

The cost of 5 software packages can be found out by adding 3 for $20.00 and additional 2
software package at the regular price of $9.95. Since the sale at 3 for 20 is available 3 out of 5
can be purchased at 20. Remaining 2 should be bought at reguiar price of 9.95 each.

20+2x9.95

Here no need of grouping symbol. This is because according to order of operations,
multiplication is carried out first from left to right and then addition. This is exactly expected
from the understanding of the problem. The expression to find the cost of S software packages

s [20+2x9.95]

Answer 14CU.

The cost of 5 software packages can be found out by adding 3 for $20.00 and additional 2
software package at the regular price of $9.95.

20+ 2x9.95

Since the sale at 3 for 20 is available 3 out of 5 can be purchased at 20. Remaining 2 should
be bought at regular price of 9.95 each. First multiply 2 and 9.95 to get 19.90.

2042x9.95=20+19.90

In the above expression there is no need of grouping symbol. This is because according to
order of operations, multiplication is carried out first from left to right and then addition. Add 20
and 19.9 to get 39.9.

2042x9.95=20+19.90
=39.9

The cost of 5 software packages is [$39.0).

Answer 15PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First expressions inside grouping symbols such as parentheses, brackets should be evaluated.
Hence subtract & from 12 first. Result is 6.

(12-6)-2=(6)-2

Next multiply from left to right. Here multiply 6 by 2 to get 12.
(12-6)-2=(6)-2

=12
The expression after evaluation is .



Answer 16PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First expressions inside grouping symbaols such as parentheses, brackets should be evaluated.
Hence subtract 3 from 16 first. Result is13.

(16-3)-4=(13)-4

Mext multiply from left to right. Here multiply 13 by 4 fo get 52.
{lﬁ—3}-4={13]r4
=52
The expression after evaluation is .

Answer 17PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First multiply from left to right. Here multiply 3 by 2 to get 6.

15+3-2=15+6
Now add 15 and 6 to get 21.
15+3:2=15+6
=21
The expression after evaluation is _

Answer 18PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First multiply from left to right. Here multiply 3 by 7 to get 21.

22+3-7=22+21
Now add 22 and 21 to get 43.
22+3.7=22+21
=43
The expression after evaluation is .
Answer 19PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First expressions inside grouping symbals such as parentheses, brackets should be evaluated.
Hence add 11 and 7 first. Result is 18.



4(11+7)-9-8=4(18)-9-8

Next multiply from left to right. First multiply 4 and 18 to get 72. Next multiply 9 and 8 72.
4{1 l+?}—9-3 =4{IE:}—9~E
=72-72
Subtract 72 from 72 to get 0.
4(1 i+?]—9*8 =4(18)—9+8
=T72-72
=(

The expression after evaluation is @

Answer 20PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First expressions inside grouping symbols such as parentheses, brackets should be evaluated.
Hence add 9 and 5 first. Result is 14.

12(9+5)-6-3=12(14)-6-3

Next multiply from left to right. First multiply 12 and 14 to get 168. Next multiply 6 and 3 to get
18.

12(9+5)-6-3=12(14)-6-3
=168-18
Subtract 18 from 168 to get 150.
12(9+5)—-6-3=12(14)-6-3
=168-18
=}50
The expression after evaluation is _

Answer 21PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First evaluate power. Hence 4 squared is evaluated first. Result is 16.



12+3-5-4=12+3-5-16

Next divide from left to right. Divide 12 by 3 to get 4.
12+3-5-4*=12+3-5-16

-4-5-16
Now multiply from left to right. Multiply 4 by S to get 20.
12+3.5-4"=12+3-5-16

=4.5-16

=20-16

Next divide from left to right. Divide 12 by 3 to get 4.
12+3.5-4"=12+3-5-16
Mow multiply from left to right. Multiply 4 by 5 to get 20.
12+3.5-4"=12+3-5-16

=4.5-16

=20-16

Subtract 16 from 20 to get 4.
12+3:5-4*=12+3-5-16

=20-16
~4

The expression after evaluation is _

Answer 22PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First evaluate power. Hence 4 squared is evaluated first. Result is 16.

15+3-5-4"=15+3-5-16



Next divide from left to right. Divide 15 by 3 to get 5.
15+3-5-4*=15+3-5-16
:5'5_16
Now multiply from left to right. Multiply 5 by 5 to get 25.
15+3-5-4*=15+3-5-16
=5:53-16
=25-16
Answer 23PA.

This numerical expression contains more operations. Knowing the order of operations tells
which operation has to be performed first.

First expressions inside grouping symbols such as parentheses, brackets should be evaluated.
That too inner parentheses first. Hence add 9 and 3 to get 12.

288+[3(9+3)]=288+[3(12)]

Again inside grouping symbols, and now it is brackets. Multiply 3 by 12 to get 36.
233+[3(9+ 3)] = 233-1-[3(12]]

=288+36
Divide from left to right. Divide 288 by 36 to get 8.
288+[3(9+3)|=288+[3(12)]

=288+ 30

=38

The expression after evaluation is .

Answer 24PA.

This numerical expression contains more operations. Knowing the order of operations tells
which operation has to be performed first.

First expressions inside grouping symbols such as parentheses, brackets should be evaluated.
That too inner parentheses first. Hence add 7 and 6 to get 13.

390+ 5(7+6)]=390+[5(13) ]



Again inside grouping symbols, and now it is brackets. Multiply 5 by 13 to get 65.
390+[5(7+6)]=390+[5(13) ]
=390 =65
Divide from left to right. Divide 390 by 65 to get 6.
390+ 5(7+6) |=390+[5(13)
=390+ 65
=6

The expression after evaluation is IEI .

Answer 25PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

Fraction is a type of grouping symbol. It indicates that the numerator and denominator should
be treated as a single value.

First evaluate the power in the numerator. 8 squared is 64, and 2 squared is 4.

2:8°-2°-8_2-64-4-8
2-8 2-8

Multiply from left to right in the numerator. Multiply 2 by 64 to get 128, and 4 by 8 to get 32.

2.8°-2"-8 2.64-4-8
2.8 28
_128-32
- 2.8

Subtract 32 from 128 to get 96 in the numerator.

2-8°-2"-8 2.64-4.8
2-8 2.8
_128-32




Multiply 2 by 8 in the denominator. It is 16.

2.8°-22.8 2.64-4-8

2.8 2.4
128-32
T 2.8
_%
g
96
16

Divide 96 by 16 to get 6.

2-8-2".8 2-64-4-8
2.8  2-8
_128-32

- 5E

96

2.8

96

16

=6
The expression after evaluation is @

Answer 26PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

Fraction is a type of grouping symbol. It indicates that the numerator and denominator should
be treated as a single value.

First evaluate the power in the numerator. & squared is 36, and 4 squared is 16.

4646 4:36-16-6
4.6 4.6




Multiply from left to right in the numerator. Multiply 4 by 36 to get 144, and 16 by 6 to get 96.

4:6'-4"-6 _ 4-36-16-6

46 46
_144-96
46

Subtract 96 from 144 to get 48 in the numerator.

4.6'-4"-6 _ 4.36-16-6
4-6 4-6
_144-96

Multiply 4 by 6 in the denominator. It is 24.

4-6'—4"-6  4-36-16-6
4.6 4.6
144-96
T 4.6
_48
T 4.6
48
Y

Divide 48 by 24 to get 2.

4.6 4.6 4-36-16-6

4.6 4.6
144-96
T 4.6
_ a8
T 4.6
48
T 24

=2

The expression after evaluation is _



Answer 27PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

Fraction is a type of grouping symbol. It indicates that the numerator and denominator should
be treated as a single value.

First evaluate the expression inside the grouping symbols such as parentheses, brackets, and
braces in the numerator. Evaluate from left to right. Add & and 5 to get 13. Subtract 2 from 6 to
get 4.

[(8+5)(6-2) - (417+2)| [(13)(4) - (4-17+2)
[(24+2)+3] — [(24+2)+3]

[ (13)(4) ~(4-17+2)|

T [(24+2)#3]

4 squared is 16. Multiply 13 by 16 to get 208 for the first set of parentheses. Multiply 4 by 17 to
get 68 for the second set of parentheses.

[(8+5)(6-2)"~(4-17+2)| | (13)(4)" ~(4-17+2)]
[(24+2)+3]  [(24+2)+3]
(13)(4)° - (4-17+2)
_ [(24+2)+3]
(13)(16)-(68+2)]
[(24+2)+3]
208-(68+2)]

[(24+2)+3]

Divide 68 by 2 to get 34 in the numerator. Subtract 34 from 208 to get 174.

[(8+3)(6-2)' ~(417+2)] [(13)(4) ~(4-17+2)
[[24+2]+3:| - [[24+2]+3] ]
[(13)(4)" = (417 +2)
T [(24+2)3]
) [(13)(16)-(68+2)]
[(24+2)+3]
~[208—(68+2)]
~ [208-34]
174



In the denominator, divide 24 by 2 get 12. Again divide 12 by 3 to get 4.

[(E+5][6-2]’-[4-1?+2)]_[[|3)[4}’-[4-1?-:-2):
[(24+2)+3] o [(24+2)+3]
[ls](-i} (417+2)]
 [(24+2)+3]
_ [(13)(16)—(68+2) ]
[(24+2)+3]
[208-(68+2)]
REEE
~ [208-34]
[24+2]+3_.
174
[(24+2)+3]
174
T [12+3]
174
T4

Divide 174 by 4 to get 87 by 2.

[(8+5)(6-2)" ~(417+ 2]] (13)(4)' ~(4:17+2)
[(24+2)+3] ~ [(24+2)+3]
(13)(4)° —(4-17+2)
3 [(24+2]+3:| ]
(13)(16)~(65+2)]
[(24+2)+3]

208—(68+2) |

[(24+2)+3]




 [208-34]

174
“[(24+2)+3]
_ 174
[12+3]
-

oS

87

The expression after evaluation is |—|.

Answer 28PA.

This numerical expression contains many operations. Following order of operations tells us
which operation has to be performed first.

First evaluate the expression inside the grouping symbols such as parentheses, brackets, and

braces. Fraction is a type of grouping symbol. It indicates that the numerator and denominator
should be treated as a single value.

Add 2 and 7 to get 9. Divide 9 by 3 to get 3.

ﬁ-[i’jﬂ-{z-s-s)]=6-E-(z-3-s}]
=6-[3-(2:3-5)]

Evaluate expression inside inner parentheses. Multiply 2 by 3 to get 6. Subtract 5 from & to get
1:

ﬁ-[?-{l&-ﬂ]}=6-[§—[2-3-5)]

=6-[3-(2:3-5)]
=6-[3-(6-5)]
=6-[3-1]



Evaluate expression inside parentheses. Subtract 1 from 3 to get 2.

-5{?42.3-5]}:5-[%“(2.3-5)]

[3-(2-3-5)]
[3-(6-5)]
[3-1]

[}

6
6
6

=6-2
Subtract 2 from 6 to get 4.

ﬁ{%{}:ﬁ-s]}:ﬁ-E-(z-a-s}]

=6-[3-(2:3-5)]
=6-[3-(6-5)]
=6-[3-1]

=6-2

=4

The expression after evaluation is .

Answer 29PA.

Area of the rectangle is length by width. Length is 24 4 3and width is n. The expression for the
area of the rectangle is n(2n+3]. Given n is 4 centimeters.

Hence substitute 4 for n in the expression n(zn +3]_

n(2n+3)=4(2(4)+3)

First evaluate expression inside parentheses. Multiply 4 by 2 to get 8.
n(2n+3)=4(2(4)+3)
=4(8+3)

Add 8 and 3 to get 11.



m:2u+3)=4(:2{4]+3)
=4(8+3]
=4(11)
Multiply 4 by 11 to get 44.
n(2n+3)=4(2(4)+3)
=4(8+3)
=4(11)
=44

The area of the given rectangle is |44¢m? |-

Answer 30PA.

The money collected by S and D for tickets can be found out by adding number of floor seats
by cost of the same and number of balcony seats by cost of the same. S sold 60 floor seats
and 70 balcony seats. D sold 50 floor seats and 90 balcony seats. Cost of a floor seat is 57.50
and a balcony seat costs $5.00.

For S the expression for total money collected is as follows.

7.50x60+5x70

For D the expression for total money collected is as follows.

T.50x50+5=90

Total money collected can be found by adding the above two expressions. This is done by
having a plus symbol between these expressions.

[T.Sﬂxﬁﬂ+5x?ﬂ} + [T.Sﬂx50+ ngﬂ}

Here no need of grouping symbol inside the parentheses. This is because according to order
of operations, multiplication is carried out first from left to right and then addition. This is exactly
expected from the understanding of the problem. The expression to find the money collected

by S and D for tickets is |(7.50x60+5x70)+(7.50x50+5x90)|.

Answer 31PA.



The money collected by S and D for tickets can be found out by adding number of floor seats
by cost of the same and number of balcony seats by cost of the same. S sold 60 floor seats

and 70 balcony seats. D sold 50 floor seats and 90 balcony seats. Cost of a floor seat is $7.50
and a balcony seat costs $5.00.

For S the expression for total money collected is as follows.
7.50x60+5x70
For D the expression for total money collected is as follows.

T.50x50+5x90

Total money collected can be found by adding the above two expressions. This is done by
having a plus symbol between these expressions.

(7.50%60+5x70)+(7.50% 50 +5x90)

Here no need of grouping symbol inside the parentheses. This is because according to order
of operations, multiplication is carried out first from lefi to right and then addition. This is exactly
expected from the understanding of the problem. The expression to find the money collected
by S and D for tickets is (7.50x60+5x70)+(7.50x50+5%90).

To evaluate the expression (7.50x60+5x70)+(7.50x 50+ 5:-:9{]}, first evaluate the
expression within first parentheses.

[?.Sﬂx6ﬂ+ 5x ?{]}+(?.S{}x 5{}+5x90]=[45{] +350}+(?.5ﬂ:c5{] +5:-=:9D]
Next evaluate the expression within second parentheses.

(7.50% 60 +5x70)+(7.50x 50+ 5x90) = (450 +350) + (375 + 450)

Add 450 and 330 to get 800. Add 375 and 450 to get 825.

(7.50% 60 + 5% 70) +(7.50 50 + 5% 90) = (450 +350) + (375 + 450)

=800 +825
Add 800 and 825 to get 1625.

(7.50%60+5xT0)+(7.50x50+5x90) = (450+350)+(375+450)

=800 +825
=1625

Total money collected is |$1625].

Answer 32PA.



Like numerical expressions, algebraic expressions contains many operations. Algebraic
expressions can be evaluated when the values of the variables are known. First replace the
variables with their values. Replace x with 12, y with 8, and z with 3.

x+y+zt= 12+{8]2 +[3}2

Following order of operations tells which operation has to be performed first. Evaluate 8
squared. This 64. Evaluate 3 squared. This is 9.

x+y 4zt = 11+{S]3 +[3}2

=124644+9

Add 12, 64, and 9 to get 85.

x4+ +2 =12+ (8) +(3)°
=12+64+9
=83

The expression after evaluation is .

Answer 33PA.

Like numerical expressions, algebraic expressions contains many operations. Algebraic
expressions can be evaluated when the values of the variables are known. First replace the
variables with their values. Replace x with 12, y with &, and z with 3.

Payes =(12) +84(3)

Following order of operations tells which operation has to be performed first. Evaluate 12
cubed. This is 1728. Evaluate 3 cubed. This is 27.

X +y+z=(12) +8+(3)
=1728+8+27

Add 1728, 8, and 27 to get 1763.

CHy+z :(12]3 +E+[3]3
=1728+8+27
=1763

The expression after evaluation is [1763].

Answer 34PA.



Like numerical expressions, algebraic expressions contains many operations. Algebraic
expressions can be evaluated when the values of the variables are known. First replace the
variables with their values. Replace x with 12, y with 8, and z with 3.

3xy—z=3(12)(8)-3

Following order of operations tells which operation has to be performed first. Multiply 3 and 12
to get 36, 36 and 8 to get 288.

Subtract 3 from 288 to get 285.
3xy—z=3(12)(8)-3

=288-3

=285
The expression after evaluation is .

Answer 35PA.

Like numerical expressions, algebraic expressions contains many operations. Algebraic
expressions can be evaluated when the values of the variables are known. First replace the
variables with their values. Replace x with 12, y with 8, and z with 3.

4x—yz=4(12)-(8)(3)
Following order of operations tells which operation has to be performed first. Multiply 4 and 12
to get 48, 8 and 3 to get 24.

dx—yzr= 4[] 2)—(8}{3}
=48-24

Subtract 24 from 48 to get 24
dx-yz=4(12)-(8)(3)

—48-24

=24
The expression after evaluation is [24]-

Answer 36PA.



Like numerical expressions, algebraic expressions contains many operations. Algebraic
expressions can be evaluated when the values of the variables are known. First replace the
variables with their values. Replace x with 12, y with 8, and z with 3.

-2 _2(12)(8)-(3)
3

Z

Fraction is a type of grouping symbol. It indicates that the numerator and denominator should
be treated as a single value.

First evaluate 3 cubed to get 27.

2xy-2" _ 2(12)(8)-(3)’
. 3
~2(12)(8)-27
- 3

Multiply 2 and 12 to get 24, 24 and 8 to get 192 in the numerator.

20p-z" _2(12)(8)—(3)’
z 3
_2(12)(8)-27
3
192-27
e

Subtract 27 from 152 fo get 165 in the numerator.

2-2 _ 2(12)(8)-(3)
3

_2(12)(8)-27
- 3
_192-27
T3

_165

3

This is 55 The expression after evaluation is .

Answer 37PA.



Like numerical expressions, algebraic expressions contains many operations. Algebraic
expressions can be evaluated when the values of the variables are known. First replace the
variables with their values. Replace x with 12, y with 8, and z with 3.

X3z _ 12(8)" -3(3)
3 3

Fraction is a type of grouping symbol. It indicates that the numerator and denominator should
be treated as a single value.

First evaluate 8 squared to get 64

0 -3z 12(8)'-3(3)
3 3

12(64)-3(3)
3

Multiply 12 and 64 to get 768, 3 and 3 to get 9 in the numerator.

-3z 12(8) -3(3)
3 3
_12(64)-3(3)
3
_768-9
-3

Subfract 9 from 768 to get 739 in the numerator.

xyt =3z 12(8)" -3(3)
8 3
_12(64)-3(3)
==
 768-9
C3
_159
)

This is 253. The expression after evaluation is [253].

Answer 38PA.



Like numerical expressions, algebraic expressions contains many operations. Algebraic
expressions can be evaluated when the values of the variables are known. First replace the
variables with their values. Replace x with 12, y with 8, and z with 3.

(o) -2 (-2

Fraction is a type of grouping symbol. It indicates that the numerator and denominator should
be treated as a single value.

First evaluate E i fo get ﬁ
8 64

G-&- 000
_144 3(8)-3
64 (12-8)

Multiply 3 and 8 to get 24 in the numerator.

x YV 3y-z (12 *o3(8)-3
[E] C(a-y) '[?] T(12-8)
144 3(8)-3
T 64 (12-8)

144 24-3

64 (12-8)

Subtract 3 from 24 to get 21 in the numerator.

[ET_ 3y—z _(E]E_ 3(8)-3

y) (x-y) \8J) (12-8)
144 3(8)-3
64 (12-8)
144 24-3
64 (12-8)
144 20
T 64 (12-8)




Subtract 8 from 12 to get 4 in the numerator.

[i]z _£=[EJE_M

v) (x=y) \8) (12-8)
144 3(8)-3
S 64 (12-8)
144 24-3
64 (12-8)
_144 21
64 (12-8)

144 21

LT

Find 4 squared. This is 16.

DR=abh

144 3(8)-3
64 (12-8)
144 24-3
64 (12-8)
144 21
64 (12-8)
144 21
6 (4
144 21
“64 16

Find the least common denominator of 16, and 64. 16 can be factored as 2 to the power of 4.
64 can be factored as 2 to the power of 6. Highest power is 6. Hence 2 to the power of 6 is the
lcm. Hence lcm is 64. Multiply the numerator and denominator of the second fraction by 4 to
get the common denominator.

144_21_144 214
6d 16 64 16-4
144 84

64 64
Subtract 84 from 144 to get 60. Divide 60 by 64. Factorize 60, and 64.
144 21 144 21-4

64 16 64 16-4

144 84

T 64 64

_ 60

T 64
2.2.3.5

~2.2.2.2.2.2



Cancel the common factors.
2.23.5  Z.Z.35
2.2.2.2.2.2 Z.74.2.2.2.2
Multiply the remaining numbers in the numerator and denominator.

2.2.3.5  Z.Z.3.5
R N U R

35
2:2:2:2
2
16
The expression after evaluation is E ;

Answer 39PA.

Like numerical expressions, algebraic expressions contains many operations. Algebraic
expressions can be evaluated when the values of the variables are known. First replace the
variables with their values. Replace x with 12, y with 8, and z with 3.

x-z° N e 12-3° ) 2(8)-12
y+x  pi 2 8+12 8% +2

Fraction is a type of grouping symbol. It indicates that the numerator and denominator should
be treated as a single value.

First evaluate 32 to get 9. Subtract 9 from 12 to get 3.

x—22+2y+x:l2—32+2(3}—12
yex o Pa2 B+12 8222
=12—9+2(8]—12

8+12 82

3 2(8)-12

“Re12 [33]+2

In the denominator, 8 by 12 can be simplified as follows.

x—23+2y—x_12—33+2[3}—12
y+x  y+2 8+12 8 +2
12-9 2(8)-12
= + z
§+12 & +2
2(8)-12
3_,208)
8+12 B +2
3x12  2(8)-12
= +
8 822
3x3 2(8)-12
= +
2 -,
+2(é§}—]2
8 <2

a2
2



Multiply 2 and 8 to get 16 in the numerator. Subtract 12 from 16 to get 4.
I—23+2y—x_12—32+2[3}-|2
y+x ' +2 8+12 8% +2
-9 2(8)-12
_12-9 2(8)

Sx12 " Bad
_ 3 +2[3}—|:
1 S Y
3x12  2(8)-12
= +
8 8 =2
3x3 2[8}-|2
= +
2 R +2
9 2(8)-12
:—+—
2 8 +2
9 16-12
=—+4
2 Wy
9 4
=—+4 3
p R,

In the denominator, g2 .o can be simplified as follows. First find the square of 8. This is 64. To
find 64 by 2, multiply the numerator by the reciprocal of the denominator. Multiply 4 by 2 and
retain 64 in the denominator.

x—23+2y—x=12—33+2[3]d12

y+x _]-'1-5-2 5+12 g*+2
12-9 2(8)-12
“ge12 822
_ B +2[s]—|z
gel2 £42
_3x12+2(3}—12

8 8t +2

3x3 2[8]-|2

= +

2 8% +2

9 2(8)-12

3" a2

9 16-12

2 e

9 4

2 g 42

9 4

2

9

2

2

2

4
L
A&

+
64+2
42

.I_

64

1
+ -
8



Find the least common denominator of 2, and 8. 2 is already factored. 8 can be factored as 2
to the power of 3. Highest power is 3. Hence 2 to the power of 3 is the lcm. Hence lcm is 8.
Multiply the numerator and denominator of the first fraction by 4 to get the common
denominatar.

1 94 1
— e s
8 2.4 ¥
6 1
g8 8
Add 36 and 1 to get 37. Divide 37 by 8. Write as mixed fraction.

9 1 94
—+—=—t
2 8

9
~+
2

1
2.4 8
36 1
= s e
8 B
37
8

—42
8

The expression after evaluation is |4

o0 |

Answer 40PA.

Double means multiply by 2. There are two culture dish and each has 100 and 250 bacterial
cells respectively. This bacteria double its numbers every 20 minutes. Hence 100 becomes 2
by 100 and 250 becomes 2 by 250.

An expression that shows the total number of bacteria cells in both dishes after 20 minutes can
be arrived as follows.

Total number of bacteria cells in both dishes after 20 minutes
=2x100+2x250



To evaluate the right side of the above equation, multiply 2 by 100 to get 200 and 2 by 250 to
get 500.

Total number of bacteria cells in both dishes after 20 minutes

=2x10042x250

=200+ 500

Now add 200 and 500 to get 700. Therefore, the total number of bacteria cells in both dishes
after 20 minutes is m
Answer 41PA.

Mr. M receives a salary and monthly commission every month. Hence for a year 12 such salary
and monthly commissions are being received.

Here it is given he receives four equal bonuses in a year. Again four times bonuses are added
to twelve times the salary and monthly commission.

Therefore, the verbal expression is

twelve times the salary and monthly commission plus four times bonus|.

Answer 42PA.
Mr. M receives a salary s and monthly commission ¢ every month. Hence for a year 12 such
salary and monthly commissions are being received.

Here it is given he receives four equal bonuses 450 in a year. Now four times bonuses are
added to twelve times the salary and monthly commission to get his earnings.

Therefore, the algebraic expression representing his earnings is |e = 12[.5' +c]+4b -

Answer 43PA.

Mr. M receives annual salary of $42,000 and average monthly commission is $825. Hence for
a year 12 such monthly commissions are being received.

Here it is given he receives four equal bonuses of §750 each in a year. Again four times
bonuses are added to the salary and 12 times the monthly commission.

Each month $825 is being received as a commission. Hence for 12 month 12 by $825 is being
received. Next single bonus is $750. Four such equal bonuses amounts to 4 by §750.

Total amount he earns in a year = 42000+ [I 2% 825)+[4x ?5('.')
= 42000+ 9900 + 3000
=54,900

Therefore, Mr. M earns |$54,900( in a year.




Answer 44PA.

After choosing 1, 2, and 3 work out as many expressions as possible. Each expression should
have different results when evaluated. Also all the numbers should be used once and only
once in any expression.

First add all the three numbers, the expression being |42+ 3. and the result is 6. Now
multiply all the three numbers. The expression is 1.2.3. Result is 6, which is same as above.

Hence discard this expression.

Now combine addition and multiplication. The expression is |+ 2.3. Result is 7. Another
expression changing the order is 1.2 + 3, the result being 5.

Division and addition is combined in this expression. The expression is 2+1+3. Resultis 5.
This is same as above. Hence discard this expression. Now change the order in the above

expression as 2 4+1+3. Result is a fraction %

Move on to subtraction. Expression is -2 —3. Result is -4. Changing the position of 3, and 1
gives another expression 3-2—1. Result being 0. Combining addition and subtraction as in

1-2+3.Resultis 2.

Use grouping symbols. For the expression, (I+2)3 the result is 9. The expression 2+{I+3]

has result l
2

Combining multiplication and subtraction as in | -2 x 3. Result is -5. Changing the position of
the operations |x 2 —3gives the result -1.

Use grouping symbols as in (1-2)3 for which the result is -3. The expression 2+(1+3) has

result % Combining division and subtraction as in 1-2+3. Resultis %

Changing the position of the operations | =2 -3 gives the result _%_ Use grouping symbols
as in [l—E)-a-?. for which the result is _%_

Answer 46PA.

Perimeter of the triangle is P. P is obtained by adding the sides, a, b,and c. Ifais 10 mm, b is
12 mm, and c is 17 mm, Pis obtained by adding 10, 12, and 17.



Add 10, 12, and 17.

P=10+12+17
=39
Therefore, the correct choice is _

Answer 47PA.

First evaluate expressions inside grouping symbols. Subtract 1 from 5 to get 4. Next subtract 2
from 11 to get 9. Finally subtract 4 from 7 to get 3.

(5-1) +(11=-2)" +(7-4)' =4 +9°+3°

Evaluate the powers. Now cube 4 to get 64. Square of 9 is 81. Three cubed is 27.
(5-1) +(11-2)" +(7-4) =4 +9* + 3’
=64+81+27

Add 64, 81, and 27 to get 172.

(5-1) +(11-2) +(7-4) =4 +9+3’
=04+81+27
=172

Therefore, the correct choice is .

Answer 48PA.

A fraction bar is another type of grouping symbol. It indicates that the numerator and
denominator should each be treated as a single value. First evaluate the numerator. Find 0.75
squared.

0.75" =0.5625
Multiply 0.25 by 0.5625 to get 0.140625 in the numerator.

0.25(0.75*) =0.25(0.5625)
=0.140625

Mow evaluate the denominator. Find 0.75 cubed.

0.75 = 0.421875
Multiply 7 by 0421875 to get 2.953125 in the denominator.



7(0.75") = 7(0.421875)
=2.953125

Divide 0.140625 and 2.953125.

0.140625
2.953125

Therefore, the answer is approximately 0.047619|-

=0.047619047619047619...

Answer 49PA.
A fraction bar is another type of grouping symbol. It indicates that the numerator and
denominator should each be treated as a single value. First evaluate the numerator. Find

2789 squared.

27.89° =777.8521
Multiply 2 by 777.8521 to get 1555.7042 in the numerator.

2(27.89%) =2(777.8521)
=1555.7042
Mow evaluate the denominator. 27.89 squared 777.8321.

Subtract 27.89 from 777.8521 in the denominator.

777.8521-27.89 = 749.9621

Divide 1555.7042 and 749.9621.

1555.7042
7499621
Therefore, the answer (corrected to nine decimal places) is approximately [1.3?43?7[)91[.

= 2.0743770918557084417999256229081...

Answer 50PA.
A fraction bar is another type of grouping symbol. It indicates that the numerator and

denominator should each be treated as a single value. First evaluate the numerator. Find
12.75 cubed and squared.

12.75° =2072.671875
12.75° =162.5625
Add both of them for the numerator.



2072.671875+162.5625=2235.234375

Subtract 1625625 from 2072671875 for the denominator.

2072.671875-162.5625=1910.109375

Divide 2235.234375 and 1910.109375.

2235.234375
1910.109375

Therefore, the answer (corrected to nine decimal places) is approximately [1.170212766]-

Answer 51MYS.

The word product suggests multiplication. Third power suggest exponent is 3. Fourth power
suggests exponent is 4.

=1.1702127659574468085106382978723...

Ehe product Df: }he third power of c{:and the fourth power of b

“1 .r]‘
The given verbal expression in algebraic expression is _
Answer 52MYS.

The word less than suggests subtraction. Times suggest multiplication. Square of suggests the
exponent is 2.

six less than three times the square of
T“'ﬁ,—r‘ "

3

The given verbal expression in algebraic expression is 3};3 -6|.

Answer 53MYS.

The word sum, and increased by suggests addition. Quotient suggests division.

the sum of @ and bincreased by the quotient of by @

a+h

+ &
[

The given verbal expression in algebraic expression is |a+b +E "

Answer 54MYS.



The word sum, and increased by suggests addition. times suggests multiplication. Twice
suggests multiplied by 2. Difference suggests subtraction.

four times the sum of » and s increased by twice the difference of rand s

4[:1-.1']- - 2{;41

The given verbal expression in algebraic expression is |4(r+s)+2(r—s)|-

Answer 55MYS.

The word triple suggests multiplied by 3. Difference suggests subtraction. Cube suggests
exponent is 3.

triple the difference of 55cube of w
= . .

The given verbal expression in algebraic expression is 3(55-w’] :

Answer 56MYS.

An expression like ,» is called a power and is read “x to the nth power.” Here evaluate 2 to
the fourth power.

In the given expression, 2 is the base, and 4 is called the exponent. Here 4 indicates the
number of times 2 is used as a factor.

2t=2.2.2.2
Multiply to get 16. Therefore given expression after evaluation is .

Answer 57MYS.

An expression like » is called a power and is read “x to the nth power.” Here evaluate 12 fo
the first power.

In the given expression, 12 is the base, and 1 is called the exponent. Here 1 indicates the
number of times 12 is used as a factor.

12' =12
Therefore given expression after evaluation is .
Answer 58MYS.

An expression like » is called a power and is read “x to the nth power.” Here evaluate 8 to
the second power.



In the given expression, & is the base, and 2 is called the exponent. Here 2 indicates the
number of times 8 is used as a factor.

8" =8-8
Multiply to get 64. Therefore given expression after evaluation is .

Answer 59MYS.

An expression like .+ is called a power and is read “x to the nth power.” Here evaluate 4 to
the fourth power.

In the given expression, 4 is the base, and 4 is called the exponent. Here 4 indicates the
number of times 4 is used as a factor.

44'=4.4.4-4

Multiply to get 256. Therefore given expression after evaluation is .

Answer 60MYS.

First the product of 5 and the variable n is given. Next the quotient of the variable n and 2 is
given. Both the above terms are added together.

Hence the verbal expression for the given algebraic expression is “the product of 5 and n
increased by the quotient of n and 2.” Therefore the verbal expression is

the product of 5 and nincreased by the quotient of n and 2|.

Answer 61MYS.

First the square of the variable g is given. Next the number 12 is given. Both the above terms
are subtracted.

Hence the verbal expression for the given algebraic expression is “the difference of square of g
and 12" Therefore the verbal expression is |the difference of the square of gand 12|

Answer 62MYS.

First in the numerator the sum of the variable x and 3 is given. Next in the denominator the
square of the difference of the variable x and 2 is given.

Hence the verbal expression for the given algebraic expression is “the quotient of the sum of x
and 3 and the square of the difference of x and 2." Therefore the verbal expression is

the quotient of the sum of xand 3 and the square of the difference of xand 2|




Answer 63MYS.

First in the numerator the cube of the variable x is given. Next in the denominator number 9 is
given.

Hence the verbal expression for the given algebraic expression is “the guotient of the cube of x

and 9." Therefore the verbal expression is |the quotient of the cube of xand 9|.

Answer 64MYS.
Subtract 7 from 9 to get 2. 2 is the number in the thousandth digit.
49910

0.5000
0.0075
25

Subtract O from 9 to get 9. 9 is the number in the hundredth digit.

49910

0.5000
0.0075
925

Subtract 0 from 4 to get 4. 4 is the number in the tenth digit.
49910

0.5 000
0.0075
0.4925

The expression after evaluation is [g.4925].

Answer 65MYS.

Add 0and 1 to get 1. &6 and 6 gives 12. Retain 2 as the tenth digit and carry over 1 for the
previous digit.
!
5.600
1.612
212

Add 1,5, and 1 to get 7. 7 is the number in the ones digit.

The expression after evaluation is (7.212].



Answer 66MYS.

Divide 14.9968 by 5.2. To divide these numbers remove the decimal point.

149968 + 52
Divide 149968 by 2.

2

52 il 49968
104
45

Bring down the 9 to get 459.
28

52)149968

104

459
416

43

Bring down the 6 to get 436.
288

52)149968

104
459
416

436
416

20

Bring down the 8 to get 208.
2884

52)149968

104
459
416

436
416

208
208

0

Dividend has 4 digits and divisor has 1 digit after the decimal point. Hence the quotient has 1(4
- 1) digit after the decimal point. The expression after evaluation is |2 884|-



Answer 67MYS.

First number has digit after the decimal point and the second number has 3 digits after the
decimal point. Now add both the numbers to get 4. Hence the answer number should have 4

digits after the decimal point.

23
6425
115
46
92
138

14.7775

The expression after evaluation is [14.7775].

Answer 68MYS.

Convert the mixed numbers to improper fraction. They are % and % First write 8, and 2 as
factors.

8=2x2x2

2=2

Here 2 is used a maximum of 3 times in any factorization. Hence multiply 2 by 2 by 2 to get 8.
This is the lowest common multiple (LCM).

Divide 8 by 8 to get 1, and 8 by 2 to get 4. Hence retain the first number, and multiply the
second number by 4 to get common denominator.

Multiply 3, and 2 by 4. Then subtract the numerators. Retain the common denominator, which
is the LCM.

33 3 33 3.4

8 2 8 2.4
B 12

g 8
22l

The expression after evaluation is |2 =|.

Answer 69MYS.



Convert mixed fraction to an improper fraction. It is % Mow write the denominators 5, and 7

as factors. Here 5 and 7 are already factored completely. Now multiply 5 by 7 to get lowest
common multiple of them. This is 35.

Divide 35 by Sto get 7, and 35 by 7 to get 5. Hence multiply both the numerator and
denominator of first number by 7, and the second number by 5 to get common denominator.

Multiply 3, and 5 by 7. Similarly 19 and 7 by 5. Then add the numerator. Retain the common
denominator, which is the LCM.

3,19 3.7 195

—_—— — +
5 7 53 T8
21 95

=—4—

35 35
116

S35

Convert the mixed number to a proper fraction. The expression after evaluation is 3£ .

35

Answer 70MYS.
Write both the numbers in a completely factored form. 5 is already factored completely.

6=2x3

Write them and cancel the common factors.

Multiply the remaining numbers in the numerator and denominator.

1 2 2

—_——=

31 3

The expression after evaluation is !



Answer 71MYS.

Division can be considered as a multiplication after writing the second number which is after
the division symbol can be written as its reciprocal.

Write the second number % as its reciprocal % and carry multiplication.

NMumber 8 can be written as Ti Write them and cancel the common factors.

Multiply the remaining numbers in the numerator and denominator.

4 9 36
_x_z_
1 1

=36

The expression after evaluation is .



