Chapter 3. Solving Linear Equations

Ex. 3.8

Answer 1CU.
Consider the equation:
ax—y=az+w
The objective is to solve the equation for the variable a.
So, collect the terms containing the variable a on one side of the equation.
Subtract azfrom both sides of the equation and rewrite the equation as follows;
Collectthe like terms together
ax—y=az+w
r—y—daz=az+w-—az

dX—gz—y=ai—ai+w

Use the reverse of distributive property to combine the like terms.

The reverse distributive property states that for any real numbers a, b and ¢;

ab—ac= a(h—c}

So, rewrite the equation as follows;
ax—az—y=az—az+w
a(x-z)-y=a(z-z)+w
a(x-z)-y=a-0+w
a(x-z)-y=w
Add the variable y on both sides of the equation;
a(x—z)-y=w
a(x—z)-y+y=w+y
a(x—z)=w+y
Divide both sides of the equation by (x - z):

Cancel the common factors

a(x-z) w+y
(x=2) x-z
. W+ y

X=2

Thus, the solution of the equation in terms of the variable ais g=-——"2

X=—2Z



Add the variable y on both sides of the equation;
alx—z)-yp=w
a(x—z)-y+y=w+y
a(x—z)=w+y
Divide both sides of the equation by (x-z};
Cancel the common factors

::.I'[.T—Z] N W+ y
(x-z) x-z

w+
a=""2

X—2

Thus, the solution of the equation in terms of the variable ais g = W
x=—z

Therefore, list the steps used above as follows:

1. Subtract az from both sides of the equation and collect the like terms.
2. Use the reverse of distributive property to write ax—az = a [.r - z].

3. Add the variable y on both sides of the equation.

4. Divide both sides of the equation by (x— z).

Answer 2CU.
Consider the following equation;

o
=2

The objective is to find the possible values of the variable ¢

h

The value for s is defined only if the denominator is non-zero.

Hence, s is defined for all the values of f for which the denominator is non-Zero.

So equate the denominator to zero to find the values of t for which it becomes zero.
t=2=0(

Add 2 on both sides of the equation;

t=-2=0
1=2+2=042
t=2

Thus, for y = 2, the denominator is equal to zero.

Hence, except 2, for all other real values of f, the denominator is non-zero.

r

Therefore, in the expression s = . tcan be equal to |all real numbers except 2|.




Answer 3CU.

Draw the following triangle;

Write the formula for the area of the triangle with length of the base as b and height as h.
The formula is;

A= lE
2

Here A is the area of the triangle.

The objective is to solve the formula for variable other than A.

S0, solve the formula for the variable h.
Collect the terms containing the variable i on one side of the equation.
Multiply both sides of the equation by 2:

AmiBh
3

Z-A"—-Z{lth
2

2A=>bh
Divide both sides of the equation by the variable b;

Therefore, the value of height of the triangle is |h = —|.

Answer 4CU.



Consider the equation:

=3x+b=06x
The objective is to solve the equation for the variable x.

So, collect the terms containing the variable x on one side of the equation.
—3x+ b =6x Original equation

“3Ix+b+3x=6x+3x Add 3yon both sides of the equation

h =9x Collect the like terms together and combine them

b = 1_I Divide both sides of the equation by 9:

= x Cancel the common factors

Olo ol

= g Rewrite the equation

Thus, the solution of the equation in terms of the variable x is [y =

O | i

Answer 5CU.
Consider the equation:

=5a+y=-54
The objective is to solve the equation for the variable a.

S0, collect the terms containing the variable a on one side of the equation.
=Sa+y=-54 _ _

Subtract yfrom both sides of the equation

—Sa+y—-y=-534-y

=5a = =54 - y Simplify

=5a= -( 54+ }.r) Write with negative sign outside the parenthesis

—5a _=(54*%) pivide botn sides of the equation by —§
-5 -5
a= 4+y Cancel the common factors
5
. o : : 54+ y
Thus, the solution of the equation in terms of the variable a, is |g = T .

Answer 6CU.




Consider the equation:

dz+b=2z+c¢

The objective is to solve the equation for the variable z.

So, collect the terms containing the variable z on one side of the equation.
4z + b =2z + ¢ Original equation
dz4+bh=22z=2z+¢-2z Subtract 2-from both sides of the equation
4z -2z 4+ b =2z-2z+¢ Collect the like terms together and combine them
2z + b =c Simplity
2z 4+ h—h =¢-p Subtract the variable b from both sides

2z =¢— b SImplify

232= c—b Divide both sides of the equation by 2
c—b
= T Cancel the common factors
Thus, the solution of the equation in terms of the variable z is |z = o ;b .

Answer 7CU.

Consider the equation:

y+a=c
3

The objective is to solve the equation for the variable y.

S0, collect the terms containing the variable y on one side of the equation.

y+a

= ¢ Original equation

3ry+a

= 3. Multiply both sides of the equation by 3

y+a =3¢ Cancel the common factors

y+a—-a= 3¢ —g Subtract the variable a from both sides

¥ =3¢ —a Simplify

Thus, the solution of the equation in terms of the variable y is |y =3c—a|-




Answer SCU.
Consider the equation:

p=alb+c)
The objective is to solve the equation for the variable a.

S0, collect the terms containing the variable a on one side of the equation.

p =a(b+c) Original equation

p__a(5+¢) puide both sides of the equation by (h+c)
b+c b+e

P = g Cancel the common factors

b+c
as= P
b+c
Thus, the solution of the equation in terms of the variable a, is |g = a
b+c

Answer 9CU.



Consider the equation:

mw—it=2w+5
The objective is to solve the equation for the variable w.

So, collect the terms containing the variable w on one side of the equation.
mw—{ = 2w+ 5 Original equation

mw—1—=2w=2w+5-2w Subtract 2yfrom both sides

mw=2w—t=2w-=2w+5 Collect the like terms together

w(m-

2)-1=2(w-w)+5 Use the reverse of distributive property
(m—2)-t=35 Simplify
Je

=

=

[m —2)=¢+1=5+¢ Add the variable { on both sides

w(m=2) =5+ Simplify

w(m=2) _ S+1 5yide both sides of the equation by (m-2)
m-2 m-2
W= 3+t Cancel the common factors
m-2

Thus, the solution of the equation in terms of the variable wis |w = 5'”2 .
m—

Answer 10CU.

Consider the following triangle;

i
-

0
b

e
-

The objective is to find the area of the triangle with length of the base as 18 ft. and height 7 fi.

The formula for the area of the triangle with length of the base as b and height as h is;

- b3
2

Here substitute 18 for b and 7 for h in the formula for area;

= L5
3

1 Cancel the common factors
18.7

=63

Therefore, the area of the required triangle is |63 sqft.|.




Answer 11CU.

DCraw the following triangle;

Write the formula for the area of the triangle with length of the base as b and height as h.

The formula is;
A=Lpn
i

Here A is the area of the triangle.

The objective is to solve the formula for variable h.

Collect the terms containing the variable h on one side of the equation.
Multiply both sides of the equation by 2;

s
>

:-,4=z{lm;)
2

Use the distributive property for multiplication which states that;

For any three numbers a, b and c;
a(be)=(ab)ec
S0, write the equation as follows;

Cancel the common factors

1
2-A=2-| —bh
[2 ]

Z.fi:(l-l]b.&
2

2A=>bh



Divide both sides of the equation by the variable b;

Cancel the common factors

24_bh
b b
E:h
b
k:E
b

Therefore, the value of height of the triangle is |4

Divide both sides of the equation by the variable b;

Cancel the common factors

24_bh
b b
E:h
b
k:E
b

Therefore, the value of height of the triangle is |k =

Answer 12CU.

Draw the following triangle;




Write the formula for the area of the triangle with length of the base as b and height as h.

The formula is;

A=lbh
2

Here A is the area of the triangle.

The objective is to find the height of the triangle with area 28 sq. ft. and length of the base as 8
ft.

So, solve the formula for variable h.

Thus, the value of height of the triangle is k= %

To find the height of the triangle with area 28 sq. ft. and length of the base as 8 ft, substitute 28
for A and 8 for b;

Cancel the common factors

Y
b
_2()

8
=7

Therefore, the height of the required triangle is _

h

To find the height of the triangle with area 28 sq. fi. and length of the base as 8 ft, substitute 28
for A and 8 for b;

Cancel the common factors
24

b

- 2(23}

B

="

Therefore, the height of the required triangle is [7 feet]-
Answer 13PA.

h

Write the following original equation;
Sg+h=g
The objective is to solve the eguation for the variable g.
So, collect the terms containing the variable g on one side of the equation.

Subtract gfrom both sides of the equation and rewrite the equation as follows;
Collect the like terms together and
combine them

Sg+h=g
3g+h-g=g-g
Sg-g+h=g-g

4g+h=0



Subtract h from both sides of the equation;
Simplify the equation

Cancel the common factors

4g+h=0
deg+h-h=0-h
dg =-h
Divide both sides of the equation by 4 ;
4g _—h
4 4
P
§ 4
oot
4
Therefore, the solution of the equation in terms of the variable gis |g = _2 :

Answer 14PA.
Consider the following original equation;
8t-r=12t
The objective is to solve the equation for the variable £.
S0, collect the terms containing the variable f on one side of the equation.

Subtract gyfrom both sides of the equation and rewrite the equation as follows;
Collect the like terms together and
combine them

Ri—=r=12¢
8t—r—8r=12r-8¢
8 —Br—r=12t-8

—r =44

Divide both sides of the equation by 4

S .
4 4
-r
— =t
4
j
f=——
4

Thus. the solution of the equation in terms of the variable tis |r = —L|.




Answer 15PA.

Consider the following original equation:

yv=mx+bh
The objective is to solve the equation for the variable m.

S0, collect the terms containing the variable m on one side of the equation.

Subtract pfrom both sides of the equation and rewrite the equation as follows;
Collect the like terms together and
combine them

y=mx+bh
y=b=mx+b-b
yv—b=mx
mx=y-b

Divide both sides of the equation by x;

me _ y—t
X X
m= y=b
X
Thus, the solution of the equation in terms of the variable m is |m = y-5
X

Answer 16PA.

Consider the following original equation;
v=r+al
The objective is to solve the equation for the variable a.
So, collect the terms containing the variable a on one side of the equation.

Subtract »from both sides of the equation and rewrite the equation as follows;
Collect the like terms together and
combine them
v=r+af
V=r=r+at—-r
v—=r=r—r+ual

v=r=aqaf



Divide both sides of the equation by 7

Cancel the common factors

v—r_c.-.r
i )
v—r
=i
f
V=r
=

Thus, the solution of the equation in terms of the variable a, is |g =

Answer 17PA.

Consider the following original equation;

Jv+z=am—4y

The objective is to solve the equation for the variable y.

So, collect the terms containing the variable y on one side of the equation.

Add 4y on both sides of the equation;
Collect the like terms together and

combine them
Jv+z=am—-4y

Jy+z+dv=am—-4y+4y

Jy+dv+z=am—-4y+4y
Ty+z=am

Subtract zfrom both sides of the equation and rewrite the equation as follows;

Collect the like terms together and
combine them

Ty+z=am
Ty+z—z=am-:z

Ty=am-z
Divide both sides of the equation by 7 ;

Cancel the common factors

Ty _am-:
77
_am-:z
ST
Thus, the solution of the equation in terms of the variable y is |y = am?—z .

Answer 18PA.



Consider the following original equation;
9a-2b=c+4a
The objective is to solve the equation for the variable a.
S0, collect the terms containing the variable a on one side of the equation.

Subtract 4gfrom both sides of the equation and rewrite the equation as follows:

Collect the like terms together and
combine them

9a-2b=c+4a
9a-2b-4a=c+4a-4a
Ya—-da-2b=c+4a-4a

Sa-2b=c

Add 2jon both sides of the equation;

Simplify the equation

Sa-2b=c
Sa-2b+2b=c+2b
Sa=c+2b
Divide both sides of the equation by §;

Cancel the common factors

Sa_c+2b
5 5
c+2b
a‘:
5
. - . . c+2b
Thus, the solution of the equation in terms of the variable a. is |g = =

Answer 19PA.

Consider the following original equation;
km+5x=6y
The objective is to solve the equation for the variable m.
So, collect the terms containing the variable m on one side of the equation.

Subtract 5 from both sides of the equation and rewrite the equation as follows;

Collect the like terms together and
combine them

km+5x =06y
km+5x=5x=6y-5x
km=06y-5x



Divide both sides of the equation by k:

km _ 6y—>5x
k k
6y—>5x
m= Y
K
: . . . 6y—35x
Thus, the solution of the equation in terms of the variable mis [m=—""/|.
k

Answer 20PA.
Consider the following original equation;
4h-5=~t
The objective is to solve the equation for the variable b.
S0, collect the terms containing the variable b on one side of the equation.

Subtract 5from both sides of the equation and rewrite the equation as follows;

Collect the like terms together and
combine them

4b=5=~t
4b=5+5==1+5
db=5-1

Divide both sides of the equation by 4

4b _5-1
4 4
5t
h=2""
4
Therefore, the solution of the equation in terms of the variable b is b:? )

Answer 21PA.

Jax—n

Consider the equation =—4.

Multiply both sides of the equation by 5,

3a.r—n=_4
5
5_3:1.\:—11:51{_4)

Jax—n=-20



Add non both sides of the equation and rewrite the equation as follows,
Jax-n=-20
Jax—-n+n==-20+n
Jax =n-20
Divide both sides of the equation by 35:

L
3a 3a
_n=20

3a

X

_n—EG

Thus, the solution of the equation in terms of the variable x is |x 3
[4)

Answer 22PA.

Sx+y _

Consider the equation 2.

o

Multiply both sides of the equation by a and rewrite the equation as follows,

Sx+y
i

SX+y _ [rfnultiplj,ur with aon both sides.]

2

-
o

and simplify
Sx+y=2a
Divide both sides of the equation by 2 ;

Sx+y _2a
2 2
5x+}?=ﬂ
2
a=5x+y
2

Thus, the solution of the equation in terms of the variable a, is |g = Sx+y :

Answer 23PA.



Consider the equation 222 _ .

Multiply both sides of the equation by 3;

by+2 e
2
3 by+2 3 Multiply with 3 on both sides
s = A+
3 and simplify
by+2=3c
Subtract 2 from both sides of the equation and rewrite the equation as follows,
by+2=73c
by+2-2=3¢-2  (Simplify)
by =3c-2
Divide both sides of the equation by b,
by _3c-2
b b
V= 3c-2
b
Thus, the solution of the equation in terms of the variable y is |y = 3{';2

Answer 24PA.

Consider the equation 6‘:’ =h.

Multiply both sides of the equation by 7,

6':?—.-‘ —b
o 6c=t b [Multiplywith 7 on both sides]
7 and simplify
6c—t=7h

Add ron both sides of the equation and rewrite the equation as follows;
6c—t=Th
6c—t+1=Tb+t  (Addronbothsides)

bc=Th+t
Divide both sides of the equation by 6 ;
6c Th+t v
—= Simpli
e — (Simplify)
Th+t
C:
6
. o : . Th+t
Thus, the solution of the equation in terms of the variable ¢ is [¢ = |

Answer 25PA.



Consider the equation ¢ = EJJ +h.
4

Subtract pfrom both sides of the equation and rewrite the equation as follows;

3
=—y+b
=7V
c—b =%y+b—b (Substract b on both sides )
3
_b e
c &
3
. 3 _.b
e

Multiply both sides of the equation by %

c—b

J.l

o v Ia | e
S

S2y=ti(e-b)  (Simplify)
_4(c-b)

Y=

Thus, the solution of the equation in terms of the variable y is |y =

Answer 26PA.

Consider the equation %m—i—a =h.
Subtract afrom both sides of the equation and rewrite the equation as follows;
Em+a=b
S mta—ambg (Subtract @ on both sides)

3

—m=b-a

Multiply both sides of the equation by %

Em:b—a
5
%%m - ;{b—a] (Simplify)
. 5(b-a)

3

_S{b—a

e
'

Thus, the solution of the equation in terms of the variable m is |

Answer 27PA.



Consider the equation § = E(A +,f)_
2

Multiply both sides of the equation by E

H
f
S=2(4+1
" (4+1)
%s%%{m:) (Simplify)
Ez;{ﬂ

I
Subtract ¢from both sides of the eguation and rewrite the equation as follows,

E:_.q.”

n

2 .
—S-r =A+t—t  (subtractfonbothsides)

n
——t=4

n
A=£—r
n

Rationalize the denominator and write the value of A as follows,

28
A=—-t

n

_ 285 -nt
i
. o . . 285 —nt
Thus, the solution of the equation in terms of the variable Ais | 4 = ;
n

Answer 28PA.
Consider the equation p(f+1)=-2.

Divide both sides of the equation by p .

plt+1)=-2
1+1 —
PUH) =2 pivideby ponbothsides)
P P
r41=22
p

Subtract | from both sides of the equation and rewrite the equation as follows,

f+]l=—

P
f+1-1 =_—2—I (Subtractfon both sides )
p

_ =2

f=—-1

F



Rationalize the denominator and write the value of t as follows,

fen
P
_2-»

P
=—{2+p:}
p
= BEE
p

(Simplify)

Thus, the solution of the equation in terms of the variable tis |t = -

Answer 29PA.

Consider the equation gr+bh=gr—-c-
Subtract arfrom both sides of the equation and rewrite the equation as follows,
at+bh=ar-c
at+b—ar=ar-c-ar {arrangeall like tennsnneside}
at—ar+b=ar—-ar-c
The reverse distributive property states that for any real numbers a, b and c;
ab—ac :a(:f:r—c]
So, rewrite the equation as follows;
at—ar+b=ar—ar—c
a(t—r)+b=a(r-r)-c
a(t—r)+b=a-0-c  (Sincea-0=0)
a(t=r)+b=-c
Subtract the variable b from both sides of the equation,
a(t—r)+b=—c
a(t-r)+b—b=-c-b (Simplify)
a(t-r)=-(c+b)

Divide both sides of the equation by (¢ —r):

a(t—r) _ —(c+b) (Divide by (7 - r)on both sides)

{i—r §f—F
g c+h
—[r—r)
c+b
=
r—i

Thus, the solution of the equation in terms of the variable a, is |g = c+b .

r—t




Answer 30PA.

Consider the equation 2g -m=5-gh.
Add ghon both sides of the equation and rewrite the equation as follows,
2g-m=5-gh
2g-m+gh=5-gh+gh
2g+gh-m=5-gh+gh
The reverse distributive property states that for any real numbers a, b and ¢,
ab—ace :a{b—c]
So, rewrite the equation as follows,
2e+gh—-m=5-gh+gh
g(2+h)-m=5+h(g-g)
g(2+h)-m=5+h-0  (Sinceh-0=0)
g(2+h)-m=5

Add the variable m on both sides of the equation;
g(2+h)-m=5
g(2+h)-m+m=5+m
g(2+h)=5+m

Divide both sides of the equation by {2 + .Fr}_.

g(2+h) S5+m £ ;
= Divide by(2+ h)on bothsides
Tyl y(2+4) )
_5+m
5 2+h
: o : : 5+m
Thus, the solution of the equation in terms of the variable g is |g = 52kl
o+

Answer 31PA.

The statement suggests that the sum of a number r and six is equal to five less than the
number f.

The objective is to solve the equation for t.

Write the sentence in its mathematical equivalent.

The mathematical equivalent of the sentence, five lessthan £, is y-5.

Similarly the sentence, ‘r plus six’ or 'sum of r and six’, in mathematical form is 4+ 6.

So, write the full sentence as a mathematical equation as follows;
t-5=r+6

Thus, the required equation is _



Solve the equation -5 =p+§ for the variable t.
S0, collect the terms containing the variable f on one side of the equation.
Add s5on both sides of the equation and rewrite the equation as follows;

Combine the like terms

t=5=r+6
[=545=r+6+5
t=r+ll

Therefore, the solution of the equation in terms of the variable tis .

Answer 32PA.
The statement suggests that the sum of six times a number g and one is equal to twice a
number p less than 5.
The objective is to solve the equation for p.
Write the sentence in its mathematical equivalent.
Twice a number pis 2p.
The mathematical equivalent of the sentence, five minus twice a number g, is 5-2p .
Six times a number g is 6q -
Similarly the sentence, ‘six times a number g plus 1', in mathematical form is 6g +1-
So, write the full sentence as a mathematical equation as follows;

5=-2p=6g+1

Thus, the required equation is |5=2p=6g+1|.

Solve the equation 5-2p =6g +1 for the variable p.
So, collect the terms containing the variable p on one side of the equation.
Subtract sfrom both sides of the equation and rewrite the equation as follows;

Collect and combine the like terms
S5=2p=6g+1
5-2p-5=06g+1-5
5-5-2p=6g+1-5
-2p=06g-4
Divide both sides of the equation by -3

Cancel the common factors

-2p _6g-4
-2 -2
2
Therefore, the solution of the equation in terms of the variable pis | p = _$ .

Answer 33PA.



The statement suggests that five eights of a number x is equal to one half of a number y plus
three.

The objective is to solve the equation for y.

Write the sentence in its mathematical equivalent.

Five eights of a number x is E_;-_
3

One half of a number y is ljj.
2

The mathematical equivalent of the sentence, ‘three more than one half of a number ), is

equal to ly+3.
2
S0, write the full sentence as a mathematical equation as follows;

5 1
—x=—=y+3
g 27

Thus, the required equation is %x = l}r+ 3].

2

Solve the equation Ex = l};+3 for the variable y.
8 2

So, collect the terms containing the variable y on one side of the equation.

Subtract 3from both sides of the equation and rewrite the equation as follows;

Collect and combine the like terms

§x=%y+3
gx—3=%y+3—3
Multiply both sides of the equation by 2;

5 |
2|25-3|=2.2
[sr ] 2



Use the distributive property to open the parenthesis.

The distributive property states that for any real numbers a, b and c;
a(bte)=a-bta-c
So, rewrite the equation as follows;

Cancel the common factors

5 1
2. 2x-3|=2.2
(Bx ] 27

5
2. =x-23=
8 ¥
)
4.1: ¥

5
=Zx-6
y= *

Therefore, the solution of the equation in terms of the variable y is ¥ =Zx—0.

Answer 34PA.

Draw the following trapezoid:

Write the formula for the area of the trapezoid with length of the parallel sides as a and b and
height as h.

The formula is;
|

A=—(a+b)h
S(a+b)

Here A is the area of the trapezoid.

The objective is to solve the formula for variable h.



Collect the terms containing the variable h on one side of the equation.

Multiply both sides of the equation by 2:

1
A=—(a+b)h
Sa+b)

2.4= 2-[l{a+b)}r)
2
Use the distributive property for multiplication which states that;
For any three numbers a, b and c;
a(be)=(ab)c
So, write the equation as follows;

Cancel the common factors

2-,4:1-[%{“&);;)

2A=(2-%J(a+b}h

24=(a+b)h

Divide both sides of the equation by (a+b):

Cancel the common factors

24 (a+b)h

a+b  a+b

24

a+b
24

=t
a+b

Therefore, the value of height h, of the trapezoid with parallel sides a and b is

Answer 35PA.

Draw the following trapezoid;




Wirite the formula for the area of the trapezoid with length of the parallel sides as a and b and
height as h.

The formula is;
A=%{a+b}h

Here A is the area of the trapezoid.

The objective is to find the height of the trapezoid with area 60 sq. m. and lengths of the bases
(parallel sides) as 8m and 12m.

50, solve the formula for variable h.

Collect the terms containing the variable h on one side of the equation.
Multiply both sides of the equation by 2;

1
A=—(a+b)h
ziﬂ )

2-A=2-[%{a+b)h]

Use the distributive property for multiplication which states that;

For any three numbers a, b and ¢;
a(b::)z[ab)c
S0, write the equation as follows;

Cancel the common factors

2-4=2( 3 (a+8)h )

24= [1%](9 +b}h
24=(a+b)h
Divide both sides of the equation by [a+ b];

Cancel the common factors

24 (a+b)h
a+tb a+b
24
a+bh
po 24
a+b

24

Thus, the value of height h, of the trapezoid with parallel sides aand bis = .
a+b




To find the height of the trapezoid with area 60 sq. m. and lengths of the bases (parallel sides)

as 8m and 12m substitute 60 for A, 8 for a and 12 for b in the formula that gives the height of
the trapezoid;

Simplify the expression

po 24
a+b
~2(60)
T 8+12
_120
T 20

=6

Therefore, the height of the required trapezoid is _
Answer 36PA.

Write the following formula used to find the keyboarding speeds:

_w—lﬂe

m
Here the variables s, w, e and m represent the following;
The speed in words per minute is s.
The number of words typed is w.
The number of errars is & and,
The number minutes typed is m.

The objective is to solve the formula for variable e.

Collect the terms containing the variable e on one side of the equation.
Multiply both sides of the equation by m;

Cancel the commaon factors

w—10¢e
5=
i
w—10e
mes=m-
i

mis = w—10¢

Add |Qeto both sides of the equation:

Combine the like terms
ms =w—10¢e

ms +10e =w—10e+10e
ms+10e=w

Subtract the term ms from both sides of the equation;

Combine the like terms
ms+10e =w

ms +10e —ms = w—ms

ms —ms + 10e = w— mis

10e = w— nis



Divide both sides of the equation by 1(;

Cancel the common factors

E_w-ms

10 10
W=ms
e:
10

Therefore, the required formula that gives the expression for the variable e is e = i
Answer 37PA. 10

Write the following formula used to find the keyboarding speeds,

_W—Iﬂe

m
Here the variables s, w, e and m represent the following;
The speed in words per minute is s.
The number of words typed is w.
The number of errors is e and,

The number minutes typed is m.

The objective is to find the errors made by a person M if his speed of typing is 76 words per
minute and he typed 410 words in 5 minutes.

S0, solve the formula for variable e.

Collect the terms containing the variable e on one side of the equation.

Multiply both sides of the equation by m;

Cancel the common factors

w—10e
5=
m
w—10e
s =m-
n
ms =w—10¢

Add |(eto both sides of the equation;

Combine the like terms
ms = w=10¢

ms +10e=w—10e+10e
ms +10e=w

Subtract the term ms from both sides of the equation;

Combine the like terms
ms+10e=w

ms +10e — ms = w—ms

ms —ms + 10e = w—ms

10e = w—ms



Divide both sides of the equation by 0.

Cancel the common factors

E_ W — s
10 10
_ W=Ims
10
Thus, the required formula that gives the expression for the variable e is ¢ = L
10

To find the errors made by a person M if his speed of typing is 76 words per minute and he
typed 410 words in 5 minutes;

Substitute 410 for w. 5 for m and 76 for s in the formula e = “’]_ﬂm;
W— s
s
10
~ 410-5(76)
TV
 410-380
T
=3

Therefore, Mr. M made typing errors.
Answer 38PA.
Write the following formula for the amount of pressure exerted by a heel of a shoe on the floor;
1.2W
P= T

Here the variables P, Wand H represent the following;

The pressure in pounds per square inch is P.
The weight of the person with the shoe, in pounds is W
The width of the heel of the shoe in inches is H.

The objective is to solve the formula for variable W.



Collect the terms containing the variable Won one side of the equation.
Multiply both sides of the equation by g2

Cancel the common factors

1.2W

EHI
HIF:HEIEW
HP=12W
1.2W = H*P

Divide both sides of the equation by 1.2

Cancel the common factors

1.2W _H'P
1.2 1.2
W= H°F
1.2
FJ
Therefore, the required formula that gives the expression for the variable Wis | = H'P
1.2

Answer 39PA.

Write the following formula for the amount of pressure exerted by a heel of a shoe on the floor;

pu 2V

Here the variables P, Wand H represent the following:

The pressure in pounds per square inch is P.
The weight of the person with the shoe, in pounds is W.
The width of the heel of the shoe in inches is H.

The objective is to find the weight of the person wearing a shoe with heel 3 inches wide that
exerts a pressure of 30 pounds per square inch on the ground.

S0, solve the formula for variable W.



Collect the terms containing the variable W on one side of the equation.
Multiply both sides of the equation by gy?;

Cancel the common factors

12w
=
H*-P=H*.

F

1.2W

2

H*P=12W
1.2 = HP
Divide both sides of the equation by 1.2;

Cancel the common factors

1.2 H'P
12 12
w=HE

1.2

Therefore, the required formula that gives the expression for the variable Wis | = H‘P.
1.2

To find the weight of the person wearing a shoe with heel 3 inches wide that exerts a pressure
of 30 pounds per square inch on the ground;

Substitute 3 for H and 30 for Pin the formula |} = HH‘P;
1.2

_H'P
12
(3)°-30
1.2
~ 930
12
=225
Therefore, the weight of the person wearing a shoe with heel 3 inches wide that exerts a
pressure of 30 pounds per square inch on the ground is |225 pounds|.

W

Answer 40PA.



Write the following formula that expresses the mass ratio of a rocket in terms of the mass of its
structure, the mass of the fuel and the mass of the payload;

_S+F+P
S+P

Here the variables S, F, P and R represent the following;

—_

R

FREcEYAasE-ralErl he obsal T HT
The_mass efthe-structure-ofthe-rocket-is_S.-
The mass of the fuel is F and,

The mass of the payload is P.

itructure The objective is to find the mass of the fuel to be loaded in the rocket with its basic =
and payload having mass 900 grams and mass ratio 6.

S0, solve the formula for variable F.

Collect the terms containing the variable F on one side of the equation.
Multiply both sides of the equation by §+ P

Cancel the common factors

Pl s

S+P
S+F+P
S+P)R=(§+P)———
(5+P)R=(5+P)- 22

(S+P)-R=S+F+P
(S+P)-R=S+P+F

Subtract [,5'+P] from both sides of the equation;

Cancel the like terms with opposite
signs

Multiply the terms inside the bracket
by negative sign

(S+P)-R=S+P+F
(S+P)-R-(S+P)=S+P+F-(S+P)
(S+P)-R—(S+P)=S+P+F-5-P
(S+P)-R-(S+P)=F



Use reverse of distributive property here.
The reverse of distributive property states that for any real numbers a, b and c;
a-bta-c=a-(btc)
S0, rewrite the equation as follows;
[S+P)+R—(S+P}=F
(S+P]-R—(S+P}-l =F
(S+P)-(R-1)=F
F=(5+P)-(R-1)
Therefore, the required formula that gives the expression for the variable F is
F=(5+P)-(R-1).

To find the mass of the fuel to be loaded in the rocket with its basic structure and payload
having mass 900 grams and mass ratio 6;

Substitute 900 for Sand P, and 6 for R in the formula F = [S+P]-{R— I);

F=(5+P)(R-1)
=(900+900)-(6-1)
=1800-5
=9000
Therefore, the mass of the fuel to be loaded in the rocket with its basic structure and payload

having mass 900 grams and mass ratio 6 is (9000 grams or 9 kilograms| -

Answer 41PA.

The ice-cream container is cylindrical in shape.
Hence, volume of the ice-cream in the container is equal to the volume of the container.

Draw the following diagram:;

The figure shows a cylinder with radius of the base as r and height h.
Suppose volume of the cylinder is V then;
V =ar'h

The objective is to find the height of a cylindrical container with volume 5453 cu. cm. and
diameter of the base as 20 cm.

50, solve the formula for variable f.



Collect the terms containing the variable i on one side of the eguation.

Divide both sides of the equation by 2.

Cancel the common factors

V =nmrh
LA arih
art ot

V
i
T’
pt
ar

Therefore, the required formula that gives the expression for the variable f is _&:Lz.
ar

The base of the cylindrical container is a circle.

The diameter of the base of the container is 20 cm.

Diameter of a circle is twice the radius.

Thus, the radius of the base of the container is half the diameter.

Suppose the radius of the base of the container is r.

So, calculate the radius of the base as follows;

20
p=—

2
=10 cm

To find the height of a cylindrical container with volume 5453 cu. cm. and diameter of the base
as 20 cm;

Substitute 5453 for ¥V and 10 for rin the formula & = Lz
ar

5453
~ z(10)
5453
100z

Use the value of & as 3.14

P
1007
5453
©100(3.14)

5453
314
=174

Therefore, the height of a cylindrical container with volume 3453 cu. cm. and diameter of the

base as 20 cm is approximately :



Answer 42PA.

Draw the following diagram and label it;

The diagram shows an arrow made up of a triangle and a square.
The triangle is ABC with base AC and height s.
The square is DEFG with length of each side measuring s.

The objective is to find the area of the arrow.

The arrow is made up of triangle ABC and square DEFG. Hence, the area of the arrow is the
sum of the areas of the triangle and the square.

So, find the area of triangle ABC and square DEFG.

Area of a triangle with base b and height h is given by;
1
A=—=bh
2

The base of the triangle in the arrow is AC.
Write the length of segment AC as follows;
AC=AD+ DE + EC
From figure;
AD=EC=5x
Segment DE is one of the sides of the square DEFG with side s.
Hence, DF =g
Substitute s for AD, DE and EC and find length of AC as follows;
AC=AD+DE+EC

=5+5+5
= 35
Thus, base of the triangle ABC is 3.

The height of the triangle is also s.



Substitute 3¢ for base b and s for height / in the formula for area of the triangle;

A[ﬂABC]:%bH

=%{33]-3
¥ o

=—x"

2

Thus, area of the triangle ABC is 3_5-2.
2

The length of the side of the square is s.
The area of a square with side x is 2.
Hence, the area of the square DEFG with side sis ¢2.
That is;
A(ODEFG) =5

The area of the arrow is equal to the area of the triangle ABC plus the area of the square
DEFG.

S0, calculate the area of the arrow as follow;

Required Area = A(AABC)+ A(ODEFG)

3. 2
=—5 "+
2

Therefore, the area of the arrow is 252 i

Answer 44PA.



Write the following equation;
2x+y=35
The objective is to find the value of 4y.
Collect all the terms containing x on one side of the equation.
S0, subtract yfrom both sides of the equation and rewrite the equation as follows;

Combine the like terms
2x+y=5
2x+y=-y=5-y
2x=5-y
Multiply both sides of the equation by 2;
2x=5—y
2-2x= 2-[5—y]

Use the distributive property to open the parenthesis.
The distributive property states that for any real numbers a, b and ¢;
a-(hic}za-hia-c
Thus, rewrite the equation using distributive property as follows;
Multiply
2:2x=2-(5-y)
4x=2-5=-2.y
4x=10-2y
So, the value of 4y is 10-2y.
This value is listed in option B.
Therefore, choose option _
Answer 45PA.



Draw the following diagram;

The length of the base of the triangle is 16 m and its height is 7 m.
The objective is to find the area of the triangle.

Area of a triangle with length of the base b and height f1 is given by:
I
A=—hbh
2

The triangle in the diagram above has a base with length 16 m and height 7 m.
So, substitute | ¢ for base b and 7 for height A in the formula for area of the triangle;

Area =lbh
2

=l-16-?
2

=56 sq. m.
Thus, area of the triangle is 56 5q. m.
This answer is listed in option C.

Therefore, choose the option _
Answer 46MYS.

The price of the camera is $85.00

The discount on the original price is 20%.

The objective is to find the price of the camera after discount.

The price of the camera after discount is the original price minus the discount price.
S0 find the discount to be subtracted.

The discount is 20% of the original price of the camera.

So calculate 20% of $85.00

Do the following calculation for discount;

20% of35=%xss
=17

Thus, the discount on the original price of the camera is $17.00



Subtract the discount price from the original price of the camera.
MNew price = Qriginal price — discount
S0, calculate the discounted price as follows;

Discounted price =85-17
=68

Therefore, the price of the camera after discount is [$68.00/ -

Answer 47MYS.
The price of the scarf is $15.00
The discount on the original price is 35%.
The objective is to find the price of the scarf after discount.
The price of the scarf after discount is the original price minus the discount price.
So find the discount to be subtracted.
The discount is 35% of the original price of the scarf.
So calculate 35% of $15.00
Do the following calculation for discount;

35% of 15 = =215
100

=3.25
Thus, the discount on the original price of the scarf is $5.25

Subtract the discount price from the original price of the scarf.
New price = Original price — discount
S0, calculate the discounted price as follows;

Discounted price =15.00-5.25
=975

Therefore, the price of the scarf after discount is ($9, 75|

Answer 48MYS.



The price of the television is $299.00

The discount on the original price is 15%.

The objective is to find the price of the television after discount.

The price of the television after discount is the original price minus the discount price.
So find the discount to be subtracted.

The discount is 15% of the original price of the television.

So calculate 15% of $299.00

Do the following calculation for discount;

15% of 299 = 42 %299
100

=44 85
Thus, the discount on the original price of the television is $44.85
Subtract the discount price from the original price of the television.
New price = Original price — discount
So, calculate the discounted price as follows;

Discounted price = 299.00 - 44 85
=254.15

Therefore, the price of the television after discount is ($254.15].

Answer 49MYS.

Write the following proportion;

2 5

9 a

The objective is to find the value of the variable a.
Cross multiply the terms;
2_3
9 a
2:a=5-9
Carry out the multiplication and write the equation in terms of a as follows;
2-g=5-9
2a=45
Divide both sides of the equations by 2;
2a_45

2 2
a=22.5

Therefore, the value of the variable in the proportion is .

Answer 50MYS.



Write the following proportion;
L_t
32 8
The objective is to find the value of the variable t.

Cross multiply the terms;

15

I
32 8
15-8B=¢-32
Carry out the multiplication and write the equation in terms of f as follows;
15-8=¢-32
120=32¢

Divide both sides of the equations by 32;
12032
32 32
3.75=t¢
=375

Therefore, the value of the variable in the proportion is m

Answer 51MYS.

Write the following proportion;

x+1 3

8 4

The objective is to find the value of the variable x.

Cross multiply the terms;

P _2
8 4
(I+|]~4=3'3

Use the distributive property which states that for any real numbers a, b and ¢;
[a+b]-ﬁ=a-c+b-c
Carry out the multiplication and write the equation in terms of x as follows,
{x+l]~4 =3-8
x-4+1-4=3-8
dx+4=24



Subtract 4 from both sides of the equation;

Combine the like terms
4x+4=24
dx+4-4=24-4
4x =20
Divide both sides of the equations by 4,
4x _20

4 4
x=5

Therefore, the value of the variable in the proportion is _

Answer 52MYS.

Write the following numbers;

luJIJLEDE
4°Y4

The objective is to arrange the numbers from smallest to largest.

Express each number in decimal form.

l=ﬁ.25
4
‘E= V0.25

=0.50

Write the numbers (.5 and 0.2
0.5 =0.555555...
=0.55
0.2=0.20

Compare the decimals as follows;

0.20<0.25<0.50<0.55

Therefore, write the respective fractions in the order smallest to greatest as;

&lluJIJlf
4V

Answer 53MYS.




Write the fD”U"u'n"iﬂg numbers;
JELEJJ
3

The objective is to arrange the numbers from smallest to largest.
Express each number in decimal form.
J5 =2.2360679...

=212

% = 0.6666660...

=0.6
Write the numbers 3 and 1.1:

3=3.0
1.1=1.1

Compare the decimals as follows;

0.6<1.1<22<3.0

Therefore, write the respective fractions in the order smallest to greatest as;

2,1.1,6.3

Answer 54MYS.

Write the following expression;
2.13+[—5.62]

The objective is to find the sum.
Observe that one of the numbers is positive and the other negative.

To add a positive and a negative number, find the difference between the absolute values of
the numbers and place the sign of the number that has greater absolute value.

The absolute value of a number a is denoted by |a| and is defined as;
|u| =a ifaz0
=-a ifa<0
So, find the absolute values of the numbers 2,18 and -5.62 as follows:;
Product of two negative signs is positive
|2.18]=2.18
|-5.62| = —(-5.62)
=5.62
S0, find the difference as follows;
562-2.18=3.44
Write the sign of the number that has greater absolute value.

The number —§ §2 has greater absolute value. Hence place a negative sign in the result.

Therefore, the sum 2.]8+[—5.62] is _



Answer 55MYS.

Write the following expression;

(3)
2 4
The objective is to find the difference.
To find the difference of two numbers, add the additive inverse of the number to be subtracted.

Additive inverse of a number is the same number with an opposite sign.

Hence, the additive inverse of the number —% is %

S0, rewrite the expression as follows;

1 [ 3] 1.3
————— :——+—
> \"3)7 727

To add a positive and a negative number, find the difference between the absolute values of
the numbers and place the sign of the number that has greater absolute value.

The absolute value of a number a is denoted by |a| and is defined as;

|a|=a ifaz0

=-g ifa<0

So, find the absolute values of the numbers _l and i as follows;
2 4

Product of two negative signs is positive

4

So, find the difference as follows;

5 1 3=2

4 2 4

Write the sign of the number that has greater absolute value.

The number E has greater absolute value. Hence place a positive sign in the result.
4

Therefore, the difference -%—[-%] is _

Answer 56 MYS.



Write the following expression;

The objective is to find the difference.
To find the difference of two numbers, add the additive inverse of the number to be subtracted.

Additive inverse of a number is the same number with an opposite sign.

Hence, the additive inverse of the number % is _%

S0, rewrite the expression as follows;

2 2 2 [ 2]
————m e | ——
3 5 3 5

To add two negative numbers, find the sum of the absolute values of the numbers and place a
negative sign.

The absolute value of a number a is denoted by |.:1| and is defined as;

|a|=a ifa=0

=-a ifa<0

S0, find the absolute values of the numbers _E and _E as follows;
3 5

Product of two negative signs is positive

< =;['§]
-3

Find the sum as follows;

Rationalize the denominators

2 2 1046
— e =
35 35
_le
15

Place a negative sign in the result.

Therefore, the difference _g_% is 1o ]

15




Answer 57MYS.
Write the following statement;
mnp = lmnp
The statement illustrates that the number multiplied by 1 is the number itself.
This relates to the multiplicative identity property of real numbers.
The multiplicative identity property of real numbers states that;

‘Any real number multiplied by the number 1 is the number itself. The number 1 is called the
multiplicative identity.’

Therefore, the statement mnp = lmnp illustrates the |multiplictive identity property|.

Answer 58MYS.

Write the following statement;

If6=9-3then9-3=6
The statement illustrates that if one number a, is equal to other number b then the other
number b is equal to the number a.

This relates to the symmetric property of real numbers.

The symmetric property of real numbers states that for any two real numbers a and b;

Ifa=bthenb=a
Therefore, the statement [f 6 =9-3 then 9-3 =6 illusirates the |symmetric property|.

Answer 59MYS.
Write the following statement;
32+21=32+21
The statement illustrates that a number is equal to itself.
This relates to the reflexive property of real numbers.
The reflexive property of real numbers states that for any real number a;

a=d

Therefore, the statement 324 21 =32+ 21 illustrates the |reflexive property|.




Answer 60MYS.

Write the following statement;
8+(3+9)=8+12
The sum, 34+9=12.
S0, the number 12 is substituted in place of 349 in the expression E+(3+ 9}=S+IE.
This relates to the substitution property of real numbers.

The substitution property of real numbers states that if x = ythen x can be substituted by y in
any expression containing x.

Therefore, the statement & + (3 + 9) =8+12 lllustrates the |substitution property|.

Answer 61MYS.

Write the following expression;
6(2-1)

The objective is to simplify the expression.

Use the distributive property to open the parenthesis.

The distributive property states that for any real numbers a, b and c;
a(btc)=a-bta-c

So, rewrite the expression using the property as follows;
6(2—-1)=6-2-6-1

=12-6¢
Therefore, the required expression is m

Answer 62MYS.

Write the following expression;
(5+2m)3
The objective is to simplify the expression.
Use the distributive property to open the parenthesis.
The distributive property states that for any real numbers a, b and ¢;
[aib]c:a-cih-c
So, rewrite the expression using the property as follows;

[5+2m]3 =5-3+2m-3
=15+6m

Therefore, the required expression is (15 + 6m|-



Answer 63MYS.
Write the following expression;
~7(3a+b)
The objective is to simplify the expression.
Use the distributive property to open the parenthesis.
The distributive property states that for any real numbers a, b and c;
a(btc)=a-bta-c

So, rewrite the expression using the property as follows;

Product of a negative sign with
positive sign is negative

~7(3a+b)=-7-3a+(-7)-b
=-T7-3a-7-b
=-2la-Tbh
Therefore, the required expression is |—21g-Th|-
Answer 64MYS.

Write the following expression;
2 (6h-9)
3

The objective is to simplify the expression.
Use the distributive property to open the parenthesis.
The distributive property states that for any real numbers a, b and ¢;
ﬂ{:’)i[‘}=a~biﬂ'f
S0, rewrite the expression using the property as follows;
Cancel the common factors
2 2 7
=(6h-9)==-6h—=-9
3 3 3
=2:2h-2-3
=4h—6
Therefore, the required expression is m

Answer 65MYS.



Write the following expression;

-%us—a)

The objective is to simplify the expression.

Use the distributive property to open the parenthesis.

The distributive property states that for any real numbers a, b and c;
a(btc)=a-bta-c

So, rewrite the expression using the property as follows;

Product of a negative sign with
negative sign is positive

Cancel the common factors

—E[IS—SI}= —3-15—[3}5:
5 5 5

==3-3+3¢
=-9+3

Therefore. the required expression is [-9 + 3¢
Answer 66MYS.

Write the following expression;
D.ES(ﬁpHE}
The objective is to simplify the expression.
Use the distributive property to open the parenthesis.
The distributive property states that for any real numbers a, b and ¢;
a(btc)=a-bta-c
So, rewrite the expression using the property as follows;

0.25(6p+12)=(0.25)-6p+(0.25)-12
=1.5p+3

Therefore, the required expression is [1.5p+3|.




