Framing Algebraic Expressions

EXERCISE 21

Question 1.

Write in the form of an algebraic expression :

(i) Perimeter (P) of a rectangle is two times the sum of its length (l) and its breadth (b).
(i) Perimeter (P) of a square is four times its side.

(iif) Area of a square is square of its side.

(iv) Surface area of a cube is six times the square of its edge.
Solution:

(i) Let P be the perimeter and / be the length, and b be the breadth.
P=2(+Db)

(i) Let P be the perimeter and a be the side of the square.

P =4a

(iiif) Let A be the area of the square and a be the sides of the square.
A= (ay

(iv) Let S be the surface area and a be the edges of the cube.

S = 6a2

Question 2.

Express each of the following as an algebraic expression :
(i) The sum of x and y minus m.

(i) The product of x and y divided by m.

(iif) The subtraction of 5m from 3n and then adding 9p to it.
(iv) The product of 12, x, y and z minus the product of 5, m and n.
(v) Sum of p and 2r - s minus sum of a and 3n + 4x.
Solution:

(i) X+y-m

(ii) 7

(iii) 3n-5m + 9p

(iv) 12xyz-5mn

(V) p+2r-s—-(a+3n+4x)

Question 3.

Construct a formula for the following :

Total wages (X W) of a man whose basic wage is (X B) for t hours week plus (X R) per
hour, if he Works a total of T hours.

Solution:

Wages for t hours =X B

Wages for overtime = R(T - 1)

=> Total wages = Wages for t hours + wages for overtime of (T -t) hours
=>IW=XB+XR(T-1

Question 4.
If x =4, evaluate :
(i)3x+8




(i) X2 — 2X
(i) T
Solution:
H3x+8
=(3x4)+8
=12+8=20.
(i) »-2x
=(4)*-2(4)
=@dxH-(2x4)
=16-8=8"
o X
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2

2
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Question 5.
If m- 6, evaluate :
(i) 5m-6
2@!) 2m2 + 3m
iil) (2m)2
Solution:
(i) 5m—6
=(5x6)—-6
=36-6=30
(ii) 2m?* -+ 3m
=2 (6) + 3 (6)

=2x6x6+3x6
=72+ 18=90. .
(i) 2m)y

=(2 x m) x (2 x m)
=(2x6)x(2x6)
=12x12=144

Question 6.

If x =4, evaluate :
(i)12x + 7

(ii) 5>§2 +4x

(iii)




Solution:
(i) 12+ 7
=(12x4)+7
=48+ 7 =155,
(i) 5x*+ 4x
=(5 x4 x4)+4(4)
=80+16=96.

Question 7.
If m = 2, evaluate :
(i)16m-7
(ii)) 15m2 - 10m
(iii) T X ™
Solution:
16m-7
=(16x2)-7
=32-7=25

(ii) 15m*— 10m

=15 (2) - 10(2)
={15x2x2)-(10x 2)
=60 -20=40.

(iii) %xmﬁ
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Question 8.
If x =10, evaluate :




(i) 100x + 225
(ii) 6x2- 25x
1 3
(iii) 50 %
Solution:
(i) 100 x + 225
= (100 = 10) + 225
= 1000 + 225 = 1225

(ii) 6x* —25x
= 6(10)* — 25(10)
= (6 x 10 x 10) — (25 x 10)
=600 — 250 = 350

A B
(iii) 50

=5L0 % 10 x 10 x 10

1
=50 = 1000 =20

Question 9.

If a =- 10, evaluate :

(i) 5a

(ii) 72

(iii) g3

Solution:

(i)5a

=5x(-10) =-50

(ii) &

= (-10y
=-10 x (-10)
=100 -

(i) a=axaxa
= (-10)
= (-10) = (-10) x (-10)
=-1000

Question 10.
If x = -6, evaluate :
(i) 11x




(ii) 4%
(iii) 2xs
Solution:
(i) 1x
=11 % (—6) = —66
(i) 4x®
=4 % (-6) % (-6)
=4 x36=144.
(iii) 2x*
=2 x (6
=2 % (-6) x (-6) x (-6)
=2 x (-216) = —432

Question11.
If m = -7, evaluate :
(i) 12m
(if) 2m2
(ii) 2ms
Solution:
(@) 12m
=12 x (-7)
=—84,
(i) 2m?
=2xmxm
=2 x (7)) = (-7)
=2x49=98
(iii) 2n
=2xmxmxm
=2x N x =N > 1)
=2 x (-343)
=-68€

Question 12.

Find the average (A) of four quantities p,q,rands. IfA=6,p=3,q=5andr=7; find
the value of s.

Solution:

Given, average of four quantities (A) = 6




andp=3,g=5,r=7ands="7?

5 AR ptgtr+s
4
34+54+T+s
==t ——
4
= Oxd4d=15+¢

= §=24-15 =s5=9

Question 13.

Ifa=5andb = 6, evaluate

(i) 3ab

(i 62

ii1) op2

Solution:
(i) 3ab
=3xagxh
=3x§5x6=90

(i) 6a* b
=6xaxaxh
=6x5x5x%x6
=900

(iii) 24°
=2xhxph
=2x§x6
=72

Question 14.

If x=8andy =2, evaluate :
(i) Oxy

i) sy

iil) (4y)2

Solution:




() 9xy
=9xIXy
=0 xg8x2
=144

(i) 52y
=5xxxxxy
=5x8x8x2
= 640

(i) (4p)

=4 xyx4xy

=4 x2x4x2

=8 x8=64

Question 15.
If x=5andy = 4, evaluate :

(i) 8xy

i ey
i) 3y2
Solution:

) &y
=3xx:~<y
=8x5x4
=160

(i) 3%
=3 xxxxxy
=3x5ix5x4
=300

(i) 3y
mIXypXy
=3 x4x4
=48

Question 16.

Ify=5and z =2, evaluate :
(i) 100yz

(i) 9y2z

(iii) 5y2

(iv) (52):




Solution:
(i) 100yz
=100 xyxz
=100 x 5 x 2
= 1000

(i) 9z
=9xyxy>=:z
=9x5x5x2
=450

(i) 5)7
=Sxyxy
S ke LR
= 125

(iv) (52)
= XZ)R(5XT) % (5 x2)
=52 xS5x2
=10 x 10 x 10 = 1000

Question 17.

If x =2 andy = 10, evaluate :
(i) 30xy

(if) 50xy2
(i) (10x)2
(iv) 5y




Solution:

(i) 30xy
=30 xx=xy
=30 x 2 x 10 =600

(i) 50x7
=50xxxyxy
=50x2x10x10
= 10000

(i) (10x)2
=(10 x x) x (10 x x)
=10x2=x10x2
=400 .

(iv) 57
=5 xpxp
=3 x x1j
= 500

Question 18.
If m=3 and n =7, evaluate :
(i) 12mn
i) 5mn2

(
EIII) (10m)2

|v)




Solution:

(i) 12mn
=12 xXmxn
=12x3 x7
=252

(ii) Smn?
=5Xmxnxn
=5x3xT7Tx7
=735

(i) (10m)* .
= (10 x m) x (10 x m)
= (10 x 3) x (10 x 3)
=30 x 30 =900

(iv) 4n
=4 xnxn
=4xTx7
= 196

Question 19.

If a =-10, evaluate :
()3a-2
(H)?2+-8a
(iii) 5 x a2




Solution:

(i)3a—-2

=(3xa)-2

=3 x(-10) -2

=-30-2=-32
(ii) a* + 8a

=(axa)+ (8 x a)

= (=10 x (-10)) + (8 = (-10))
= 100 + (-8

= 100 — 80 =20

x (~10) x (-10)

x 100 =20

Question 20.

If x = -6, evaluate :
(i)4x-9

(ii) 3)&2 + 8x

(i) T

Solution:




(i)4x -9
=(4xx)-9
= (4 % (-6)) -9
=—-24-9=-33
(i) 3x*+ 8x
=@ xxxx)+(8 xx)
=3 x(-6) x (-6)) + (8 x (-6))

= -108 + (—48)
=60
z
]
i) —
(iii) 5
_ XXX
2z
_ (-6)%(=6)
2
36
= 7 =18
Question 21.
If m = -8, evaluate :
(i) 2m + 21

(i) m? + 9m

(iii) ‘T




Soxlution:

- (i) 2m+ 21
=2xm+ 21
=2 x(-8)+21
=-16+21=5"

(ii) m*+9m
= (m x m) +(9 x m)
= (-8 x-8)+(9 x (-8))
=64 + (-72)
=64 -T72=-8

Question 22.
If p = -10, evaluate :
(i) 6p + 50
(i) 3p2-20p
P
(iii) 50
Solution:
(i) 6p + 50

=(6xp)+50

=(6 % (-10) + 50
=60+ 50 =— 10
{iiy 3p*—20p
=@ xpxp)-(20xp)
= (3 x (~10) x (~10) = (20 x (-10)
=300 — (-200)
=300 + 200 = 500

2

o P
(iii) 50

_pxp
50
_ (-10)x(-10)
o 50

100

=5—=2.




Question 23.

If y = -8, evaluate :
(i) 6y + 53

(ii) y2+ 12y

(i) T 1

Solution:

. (1) 6y + 53
=(6xy)+53
=(6x(-8)+33
=48 + 53
=35

(i) )2+ 12y
=Ly Ll = p)
=(8) x (-8) + (12 x (-8))
=64 + (296)
==32

o Y YXPXY

(ii) J’T=_J’ ': :

_ (B)X(=8)X(-8)
4

-256
4

= _64

Question 24.
If x=2and 7 = -4, evaluate :

(i) 11xy
(ii) Sxy
(i) (5y)
(iv) 8x




Solution:
(1) lxy
=]l xxxy
=11 x2x(4)
=88
(i) Sx%
=5SXxxxxy
=5x2x2x(-4)
=-80
@iy (»r
=5xyxSxy
=5x(4)x5x(4)
= (=20) x (-20)
=400
(iv) &2
=8 xxxx
=8x2x2

Question 25.
If m=9 and n = -2, evaluate
(i) 4mn
(i) 2
iil) (2n)e
Solution:
(i) 4mn
=4 xmxn
=4x 9 x (-2)
=_T2
(i) 2mn
=2xmxmxn
=2x9x9x(=2)
=2 x 81 x (-2)
=-324
(iii) (2n)’
=2 xn)*x(2xn)x(2xn)
={(2 x (-2)) x (2 x (-2)) x (2 x (-2))
= (-4) x (-4) x (-4)
=—64




Question 26.
If m=-8and n =-2, evaluate :
(i) 12mn
i) 3men
iil) (4n)2
Solution:
(i) 12mn
=12xm=xn
=12 x (-8) x (-2)
=192..
(i) 3m’n
=3Xxmxm=xn
=3 x 64 x (-2)=-384.
(iii) (4n)?
=4dxpxdxp
= (4% (-2)) x (4 x (-2))
= (-8) x (-8) =64

Question 27.
If x=-5andy = -8, evaluate :

(i) 4xy
(1) 2xy
(i) 4x2
(iv) 3y
Solution:
(i) 4xy
=4 xxxy
=4 x (-5) x (-8) = 160 °
(i) 297
:2xnyXy
=2 x(=5) x (-8) % (-8)
=—10 x 64
=—640
(i) 42
=4dxxxx
=4 % (-5) x (-5)
=100. -
(iv) 3
=3 xyxy=3x(-8) x (-8)
=192 .




Question 28.
FindT,ifT=2a-b,a=7andb=3.

Solution:

T=2a-b,a=1andb=3

Put the value of a =1, and b = 3 in above equation

T=2x7)-3
T=14-3=11
T=11
Question 29.

From the formula B = 2a2 - b?, calculate the value of Bwhena=3and b =-1.
Solution:

B =2a2-b?

Put the values of a = 3 and b = -1 in above equation

B=2x(3)2-(-1)2

B=18-1

B=17

Value of Bis =17

Question 30!

The wages X W of a man earning X x per hour for t hours are given by the formula W =
xt. Find his wages for working 40 hours at a rate of X 39.45 per hour.

Solution:

T =40 hours

x=%39.45

W =xt=40x39.45

W=%1578

Question 31.

The temperature in Fahrenhiet scale is represented by F and the tempera—ture in
Celsius scale is represented by C. If F = 5 x C + 32, find F when C = 40.
Solution:

F=5xC+32

G|ven C=40

F=35x40+32=9x8+32
F = 104°
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