Chapter 8

Algebraic Expressions

Exercise 8.1

Question 1.

From the algebraic expressions using variables, constants, and arithmetic operations:
(i) 6 more than thrice a number x.

(ii) 5 times x is subtracted from 13.

(iii) The numbers x and y both squared and added.

(iv) Number 7 is added to 3 times the product of p and q.

(v) Three times of x is subtracted from the product of x with itself.

(vi) Sum of the numbers m and n is subtracted from their product.

Solution:

(1) & more than thrice a number x = 3x + 6

(i) 5 times x is subtracted from 13 =13 - 5x

(iii) The numbers x and y both squared and added = x2 + y2

(iv) Number 7 is added to 3 times the product of pand q = 3pg + 1

(v) Three times of ¥ is subtracted from the product of x with itself = %= — 3x

(vi) Sum of the numbers m and n is subtracted from their product =mn - (m +n)

Question 2.
A taxi charges % 9 per km and a fixed charge of X 50. If the taxi is hired for x km, write an
algebraic expression for this situation.
Solution:
Charges of ataxi =7 @ perkm
Fixed charges =7 30
and taxiis hired for x km = (9x + 50) rupees

Question 3.

Write down the algebraic expression whose terms are:
(i) 5a,-3b, c

(ii) x2, -5%, 6

(iii) x2y, xy, -xy?
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Solution:
(M5a—-3b+c
(i) x> - 5x+6

(iil) %2y + xy — xy?

Question 4.
Write all the terms of each of the following algebraic expressions:
(H)3-7x
(ii)2-5a+12b
(iii) 3xs + 4y3 - 7xyz + 3
Solution:
()3 —7x=3,-7x

(i2-5a3+3b=2-5a
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(iii) 3x3 + 4y® = 7xy? + 3 = 35, 4y®, -Txy2 3
Question 5.
Identify the terms and their factors in the algebraic expressions given below:
(i) -4x + 5y

(ii) xy + 2x2y2
(iii) 1.2ab - 2.4b + 3.6a
Solution:

(i} -dx + Dy
Ay =-4 X

""'I."'—
N =
r,

Y

o

(if) xy + 2x%y?

Xy =X,y

X2 =2, %%V, Y

() 1.2ab-24b+ 36
1.2ab=1230Db
-24b=-24b

36a=3623

Question 6.

Show the terms and their factors by tree diagrams of the following algebraic expressions:
(D) 8x + 3y

(i) y-y

(iii) 5xyz + 7xzy

(iv) -ab + 2bz - 3a2



Solution:
(i) 8x + 3y2

8x + 3y

-1y yy
(iif) 5xp* + TPy

Sxy' + T’y

S5x)° Xy

AN AN

5x yy 7x x V¥
(iv) —ab + 2b* - 3a°

—ab+2b -3a
v v v
-ab 25 -3d

NN

-1 b 2 bbb -3aa



Question 7.

Write down the numerical coefficient of each of the following:
() -7x

(ii) -2x3yz

(iii) 6abcd?

(iv) 2/3 pq?

Solution:

MNumerical co-efficient

(1) -7% — numerical co-efficient 1s -7

(it) -2x3y* — numerical co-efficient is -2
(iii} ®abcd? — numerical co-efficient is 6

2
3

2 . . . .
(iv) 3 pg= — numerical co-efficient is

Question 8.

Write down the coefficient of x in the following:

(i) -4bx

(ii) 5xyz

(iii) -x

(iv) -3xzy

Solution:
coefficient of x
(1) -dbx — -4b
(ii) Sxyz — 5yz
() =% = -1
(iv) -3x%y — -3xy

Question 9.

In -7xy?2z3, write down the coefficient of:

() 7x

(i) -xy>

(iii) xyz

(iv) 7yz:

Solution:
In -7xy?z3
(i) Co-efficient of 7x = -y2z®
(il) Co-efficient of -xy? = 7z°
(i} Co-efficient of xyz = -7yz2
(iv) Co-efficient of 7yzZ = -xyz



Question 10.

Identify the terms (other than constants) and write their numerical coefficients in each of

the following algebraic expressions:

(H)3-7x
(i) 1 + 2x - 3x2
(iii) 1.2a + 0.8b

Solution:
Expression Non-constant Numerical

terms co-efficient

() 3-Tx ~Tx -7

(if) 1+ 2x - 3x2 2x 2
—3x? -3

(iii} 1.2a + 0.8b 1.2a 1.2
0.85 0.8

Question 11.

[dentify the terms which contain x and write the coefficient of x in each of the following

expressions:

(i) 13yz - 8xy

(i) 7x - xy?

(iii) 5 - 7xyz + 4x2y
Solution:

Expression Term(s) Containing Co-efficient of
X X
(i) 13 -8y —8xy -8y
(i} Tx —x)? Tx 7
-xy? 5
(iif) 5 — Txyz + 4x%y ~Txyz Tz
41'2_}«' 4xy

Question 12.

Identify the term which contain y2 and write the coefficient of y2 in each of the following

expressions:

(i) 8 - xy>

(ii) Syz + 7x - 3xy?
(iii) 2x2y - 15xy2 + 7y




Solution:

Expression Term(s) Containing

J,z

Co-efficient of

() 8-xp? ~xp? -
(i) 5y% + Tx — 3xy? 5y% 5
-3x7? -3x
(i) 2y — 1507 + Tyt —15x2 —15x
2 7

Question 13.

Classify into monomials, binomials and trinomials:

() 4y-7z

(ii) -5xy>

(i) x+y-xy

(iv) ab2 - 5b -3a

(v) 4p2q - 5pq?

(vi) 2017

(vii) 1 +x+x2

(viii) 5x2-7 + 3x + 4

Solution:

Expression Number of terms Kind
(i) 4y-7z Two terms Bionomial
(i) -5x* One term Monomial
(iil) x+y—xy Three terms Trinomial
(iv) ab*-5b-3a Three terms Trinomial
(v) 4p*q - 5pq* Two terms Bionomial
(vi) 2017 One term Monomial
(vii) 1 +x +x? Three terms Trinomial
(viii)5x2 =7 + 3x + 4 Three terms Trinomial
=52 +3x-3

Question 14.

State whether the given pair of terms is of like or unlike terms:

(i) -7x,5/2x
(ii) -29x%, -29y




(iii) 2xy, 2xyz

(iv) 4mzp, 4mpz

(v) 12xz, 12x2z2

(vi) -5pq, 7qp

Solution:
(i) -?x,%x — Like
(i) -29x, -29y — Unlike
(i1} 2xy, 2xyz — Unlike
(iv) 4m2Zp, 4mp? - Unlike
(v) 12xz, 12x22% - Unlike
(v1)-5pq, /gp — Like

Question 15.

Identify like terms in the following:

(i) xzy, 3xyz, -2x2y, 4x2y?
(ii) 3azb, 2abc, -6azb, 4abc
(iii) 10pq, 7p, 8q - p2qz, -7qp, -100q, -23, 12qz2pz, -5p2, 41, 2405p, 78qp, 13p2q, qpz 701p>?
Solution:
(i} x2y and -2x2y are like terms.
(ii) 3a%b, -6ab and 2abc, 4abc are pairs of like terms.
(i} 10pq, -7qp, 78qp and 7p, 2405p and &g, -100q,
and -pZa?, 12q%p?and -23, 41 and -5p2, 701p?
and 13p2q, gp? are groups of like terms.

Question 16.
Write down the degree of following polynomials in x:
(i) x2 - 6x7 + x8
(ii) 3-2x
(iii) -2
(iv)1-x
Solution:
(i) %2 — 6x” + x%: degree is 8
(il) 3 = 2%, degree is 1
(i) -2 ; degree is 0
(iv) 1 — x2: degreeis 2

Question 17.
Write the degree of the following polynomials:
(i) 3x2-5xyz+ 7



(ii) xy2 - y* + 3y+ - 2
(iii) 7 - 2x3 - 5xy3 + 9ys
Solution:

(i} 3%% — Sxy? + 1 degreeis 1+2=3
(il) xy® -y + 3y* — 2 : degree is 4
(iii) 7 — 2x3 — 5xy® + 9y> ; degree is 5

Question 18.
State true or false:
(i) If 5 is constant andy is variable, then 5y and 5 + y are variables
(ii) 7x has two terms, 7 and x
(iif) 5 + xy is a trinomial
(iv) 7a X bc is a binomial
(v) 7x3 + 2x2 + 3x - 5 is a polynomial
(vi) 2x2 - 3x is a polynomial
(vii) Coefficient of x in -3xy is -3
Solution:
(I} True.
(il) False. Correct: 7x has one term.
(i) False. Correct: It is bionomial.
(iv) False. Correct: It is 7abc monomial.
W) True.
(vi) False. Correct: It is biocnomial.
(vii) False. Correct: It is -3y.



Exercise 8.2

Question 1.
Add:

(i) 7x,-3x

(ii) 6%, -11x
(iii) 5xz, -9x2
(iv) 3abz, -5abs2

(v) 1/2pq, -1/3 pq
(vi) 5x3y, —23 x3y
Solution:

(i) 7+ (-3%) = 7x — 3x = 4x

(i) Bx + (-11x) = 6% — 11x = -5x

(iii) 52 + (-9%2) = 5x2 — 9x2 = -4x?

(iv) 3ab? + (-5ab?) = 3ab? - 5ab® =-2ab”

I I 1 1
@ 300+ (-374) = $0- 3o

_3pg-2pq pg 1

6 6 6%
2 2

(vi) 5cly + ('EIE.}’) = 5xy - §x3y

_15ry-2d'y 137y

- 3 T3

13
= "',J—xjy
Question 2.

Add:

(i) 3x,-5x%, 7x

(i) 7xy, 2xy, -8xy

(iii) -2abc, 3abc, abc

(iv) 3mn, -5mn, 8mn, -4mn
(V) 2x3, 3x3, -4x3, -5x3

Solution:
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(1} 3%, -5x, 7x

= 3% — hx + 7%
={3-5+7)x
= (10 - H)x

= BX

(ii) 7xy, 2xy, -8xy

= ::::‘:r-'
(1} -2abc, 3abc, abe
=-7abc + 3abc + abc

(-2+3+1)abc
(4-2)abc

2abc

(iv) 3mn, -5mn, 8mn, -4mn

= 3mn - 5mn+ 8mn — 4mn
={(3-5+6-4)mn

(11— 9} mn

=2mn

(v) 23, 3x3, -4y, -5x3
= 203+ 3% — 4® - 50

=(2+3-4-5)%°
= (5-9) %
= -4y°

Question 3.

Simplify the following combining like terms:

(i) 21b-32+ 7b-20b

(i) 12Zmz-9m + 5m - 4m2 - 7m + 10

(iii) -zz + 1322 - 5z + 7z2 - 15z

(iv) 5x2y - 5x2 + 3yx2 - 3yz + x2 - y2 + 8xy?z - 3y?
™Mp-P-9-(@-p)-q
(vi)3a-2b-ab-(a-b+ab)+3ab+b-a
(vii) By2+ 5y-4) - (8y -y>-4)



Solution:

() 21b-32+7b - 20b
=21b+7b—-20b- 32

= (21+7-20)b - 32

- (28 - 20)b - 32

=8b - 32

(i) 12m? = 9m + 5m - 4m? - 7m + 10
=12m? - 4m? - 9m + 5m - 7m + 10
=(12-4)m*-(3-5+7)m+10
=18m2-11m+ 10

(i) 2%+ 13z° - 5z +7z° - 15z

=723 -7°+13z° -5z - 152

=723+ 122° - 20z

(iv) Bx%y — 5x% + 3yx® — 3y* + %% — y7 + Buy® — 3y
= 52y + 35y + 8xy? — Bt + x5 — 3yd -y - 3ye
=(5+3) 7y — (5= 1) %"= (3+1+3)y>+8xy?
= 8x%y — 4x* — Ty? + Bxy°

= 8x%y + Bxy? — 4x% — Ty-
Vip-(P-0-@-p -4
=p-p+q-q+p-g
=p-p+p+a-q-g

=p-q
(vij3a—-2b-ab-(a-b+ab)+3ab+b-a
=3a-2b-ab-a+b-ab+3ab+b-a
=3a-a-a-2b+b+b-ab+3ab
=3a-2a-2b+2b-ab+3ab

=a+ab

(vii) (3y*+ 3y - 4) - (By - y* - 4)

=3y + oy —4-8y+y*+4

=3y +y?+ 0y -By+4-4

= Ay? - 3y



Question 4.

Find the sum of the following algebraic expressions:
(i) 5xy, -7xy, 3x2

(ii) 4xzy, -3xy?, -5xyz, 5xzy

(iii) -7mn + 5, 12mn + 2, 8mn - 8, -2mn - 3
(ivia+b-3,b-a+3,a-b+3

(v) 14x + 10y - 12xy - 13, 18 - 7x - 10y + 8xy, 4xy
(vi)5m-7n,3n-4m+ 2,2m-3mn-5

(vii) 3x3-5x2+ 2x+1,3x-2x2-x3,2x2-7x+ 9
(viii) 7az- 5a+ 2,3a2-7,2a+ 9,1 + 2a - 5az
Solution:

(i} Sxy, -7xy, 3x2
= Bxy — Ty + 3x°
= 3x% - 2xy
(i1) 42y, -3xy?, -5xy?, 5x%y
= dx%y + 5x%y — 3xy® — Sxy?
= Ox2y — 8xy?
(i) -7mn+512mn+2, 8mn-8,-2mn -3
~Tmn + 35
12mn+2
8min—8
—2mn -3
1 1mn -4

1Tmn -4
(ivia+b-3,b-a+3a-b+3

at+b-3
—a+b+3
a—b+3
a+b+3

a+bh+3



(v) Tdx+ 10y — 12xy — 13,18 — 7x — 10y + 8xy, 4xy

1x + 10y — 12xy - 13
~Tx =10y +8xy+ 18
+ dxy

Tx +5
x+5
(vi)sm-/n,3n—-4Am+2,2m-3mn-25

S5m—"Tn

—Am+3n+2

2m —5—3mn

Im—4n -3 —3mn

3m-4n-3mn-3
(Vi) 36 = BxZ+ 20+ 1, 3% — 2¢% — 3, 248 = Tx + 9
3x' =5 +2x + 1
—x -2x + 3x
2 =Tx +9
2 —5x' —2x+ 10

2%% = 5xs = 2%+ 10
(viil) 7a-5a3+2,33° -7, 2a+9, 1+ 2a - 5a°

7a’ —Sa+2
3a’ -7
2a+9
—S5a°+2a+ 1
S5a— a+5

Question 5.

Simplify the following:

(i) 2x2 + 3y2 - 5xy + 5x2 - y2 + 6xy - 3x?

(if) 3xyz - 5x2y + 7xy - 8xy? - 4xy + 6x%y

(iii) 5x¢-7x2+8x-1+3x3-9x2+ 7 - 3x¢+ + 11x - 2 + 8x2



Solution:
(i) 2x2 + 3y2 — Bxy + 5x2 — y2 + 6xy — 3x°
= 2% + 5x2 — 3x2 + 3y? — y2 — By + 6xy
= 4x% + 2y + xy
(if) 3xy? — 5x2y + 7xy — 8xy? — 4xy + 6x%y
= 3xy? — 8xy? — Bx2y + 62y + Txy — dxy
= -BxyZ + x2y + 3xy
(i) 5%t = 702 +8x = 1+ 3 = 0=+ 7 = 3x* + 11x — 2 + 8y
=5t - I - T - T+ B 4 B+ 1= T+T7 =2
= 2x"+ 3x% - Byt + 19x + 4

Question 6.

Subtract:

(i) -5yz from y=

(ii) -7xy from -2xy

(iii) a(b - 5) from b(5 - a)

(iv) -mz + 5mn from 4mz - 3mn + 8

(v) 5az- 7ab + 5bz from 3ab - 2b - 2b2

(vi) 4pq - 592 - 3pz from 5pz + 3qz - pq

(vii) 7xy + 5x2 - 7yz + 3 from 7xz - 8xy + 3yz-5
(viii) 2x+ - 7x2 + 5x + 3 from x+ - 3x3 - 2x2 + 3

Solution:
-5y? from y2
=y* - (-5y%)
- FZ + 51\,2
= (5}.-1
(ii) -7xy from -2xy

= -2uy — (-7xy)
= -2xy + Xy
= Dy

(i) a(b — 5) from b(5 - a)
=b(5-a)-alb-5)
=3b—ab-ab+ 53
=5a+ 5b - 2ab



(iv) -m? + 5mn from 4m? - 3mn + 8

= 4m?-3mn+ 8 - (-m% + 5mn)

= 4mZ2 - 3mn + 8 + mZ - 5mn
=5m*-8mn+8

(v) 5a® — 7ab + 5b” from 3ab - 2a% - 2b?

= (3ab - 2a% - 2b%) - (5a% - 7ab + 5b7)

= 3ab - 2a® - 2b” - 537 + 7ab - 5b°

= -7a* - 7b* + 10ab

= 10ab - 7a% - 7b*

(vi) 4pq, -5g* — 3p? from 5p? + 3¢ - pq

= (5p° + 39° - pa) - (4pq - 5¢° - 3p?)

= 5p° + 397 - pg — 4pg + 5g° + 3p°

= 5p+ 3p” +39- + 50° - pg - 4pq

= 8p® + 89 - 5pg

(il) Txy + 5x= — Ty + 3 from 7x* — 8xy + 3y~ — 5
= (762 +3y% = Bxy — 5) — (Txy + 52 = 7y2 + 3)
=T+ 3yT = Bxy — 5= Txy — Sx=+ Ty* = 3

= TxE = BT+ 3y T+ Ty =By - Txy—5-3

= 2%% +10y< - 15xy — 8

(vill) 2%* = 7w + Bx + 3 from x* - 3x° - 2x% + 3
=(x* =33 - 22 +3) - (2x* - Tx?+ 5x+ 3)
= =3 - 20+ 3 - Wt + TP - Bx - 3

=t -2t -3 - 2+ Tl -5+ 3 -3
4

= -x* - 3x® + 5x? - 5x

Question 7.
Subtract p - 2q + r from the sum of 10p - r and 5p + 2q.
Solution:

Subtractp - 2g+rfromthesumof 10p —rand 5p + 29
By adding 10p - r+ 5p + 2g and 5p + 2q, we get
=10p-r+5p+2g

=15p+2q—r



Now, (15p+2q-r)—(p—2q+r)
=1op+2g-r—-p+2g-r
= 14p +4q - 2r

Question 8.
From the sum of 4 4+ 3x and 5 - 4x + 2xz, subtract the sum of 3xz - 5x and -xz + 2x + 5.
Solution:

Sum of (4 + 3x%) + (5 — 4x + 2x%)
=4+3x+5- 40+ 2

=2x% - x+9
and sum of 3x% — Bx — %2+ 2%+ 5
=2yt -3+ 5

Now, (2x% — x +9) — (2x% = 3x + )
=P - X+ 0 -2F+3x-5
=2x+4

Question 9.
What should be added to xz - yz 4+ 2xy to obtain x2 + yz + 5xy?
Solution:

Let the term added = Z term

e, Zterm +x% —y2 + 2xy = xZ + yZ + Sxy
Z term = (x% + y? + 5xy) - (x% - y% + 2xy)
= %2+ y2 + 5xy — x% + y2 - 2xy

= 2y% + 3xy

The required term is 2y2 + 3xy

Question 10.
What should be subtracted from -7mn + 2m:2 + 3n2 to get mz + 2mn + n2?
Solution:

Let the term subtracted = Z term

7mn+2m2+ 3n® - Zterm =m? + 2mn + n?

Z term = (-7mn + 2mn + 3n%) — (Mm% + 2mn + n?)
= (-7mn + 2m? + 3n%) = (m? + 2mn + n?)



=-7mn+2m*+3n - m<-2mn - n-
=m?+ 2n% - 9mn
The required term is m? + 2n? — 9mn

Question 11.
How much is y* - 12y2 + y + 14 greater than 17y: + 34y2 - 51y + 68?
Solution:

The required exprassion

= (y* - 122 +y +14) - (17y° + 34y% - 51y + 68)
=y*—12y% +y+14 - 17y3 - 34y? + 51y - 68
=y* - 17y® - 46y + 52y — 54

Question 12.
How much does 93pz - 55p + 4 exceed 13p3 - 5pz+ 17p - 90?
Solution:

The required exprassicon

= (93p? - 55p + 4) - (13p® - 5p® + 17p - 90)
= 93p? - 55p +4 - 13p® - 5p* - 17p + 90
=-13p®+ 98p% — 72p + 94

Question 13.
What should be taken away from 3x2 - 4y2 + 5xy + 20 to obtain -x2 - y2 + 6xy + 207?
Solution:

The required expression
= (3x% — 4y% + Sxy + 20) — (%% — y* + 6xy + 20)
= 3x= — dy= + Bxy + 20 + x5 + = — Ay — 20

= 4x= — 3y — xy

Question 14.

From the sum of 2yz + 3yz, -y2 - yz — zz and yz + 2z, subtract the sum of 3yz - zz and -yz +
yz + z2.

Solution:



Sum of 2y% + 3yz, -y* - yz — zZ and yz + 22°
=2y?+3yz -yt -yz - 22 +yz + 27°

=y + 2% + 3yz

and sum = 3y - 22 + (yZ + yz + 7%)

=3y -zt -y +yz+ 77

=2y +yz

Now, (y? + 2% + 3yz) — (2y% + yz)
=y?+2%+3yz - 2y* - yz

= y2+ 27+ 2yz

= y2 +2yz + 2°



Exercise 8.3

Question 1.

If m = 2, find the value of:
()3m-5

(i) 9-5m

(iii) 3m2-2m -1
(iv)5/2m-4

Solution:

M3m-5=3x2-5=6-5=1
()9 -5m=9-5x2=9-1

(i} 3m2-2m -7

Question 2.

If p = - 2, find the value of:
D 4p+7

(ii) -3p2+4p+7

(iii) -2p2 - 3pz+4p + 7

Solution:
p=-2
(iyd4p+7
=dx(-2)+7
=B8+7
= -1
(i) -3p*+4p+7
=32+ 4(-2)+7
=-12-8+7
=-20+7

=-13
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(iii) -2p® - 3p% +4p + 7
2(-2)3 - 3(-2)* + 4(-2)+ 7
16-12-8+7
=23-20

=3

Question 3.
Ifa=2,b = -2, find the value of:
(i) az + bz
(ii) az + ab + bz
(iii) az - b2
Solution:
3=2b=-2
(i) a® + b?
(2 +(-2)°
4+4
=8
(i) a® + ab + b?

P ' P
= (2)°+2x (-2) + (-2)°

—4-4+4
-8-4
-4
(iii) a2 - b?
= (2)% - (-2)?
—4-4
=0
Question 4.

When a = 0, b = -1, find the value of the given expressions:
(i) 2az+bz+1

(ii)az+ab+2

(iii) 2azb + 2abz + ab



Solution:
a=0"hb=-1
(i) 232 + b2+ 1
= 2(0)2+ (1)2+ 1
=0+1+1
=2
(i) a2+ ab + 2
=07 +0x(-1)+2
=0+0+2
=2
(iil) 2a’b + 2ab? + ab
= 2[:(]]2[:—’]} +2(0)(-12+ 0 x (-1)
=0+0+0
=0

Question 5.
If p =-10, find the value of pz - 2p - 100.
Solution:

p=-10,

p? - 2p - 100

= (-10)? - 2(-10) - 100
=100+ 20 - 100

=20

Question 6.
Ifz = 10, find the value of z3 - 3(z - 10).
Solution:

z=10

23 -3(z-10)
=(10)%3 - 3(10 - 10)
=1000-3x0
=1000-0

= 1000



Question 7.
Simplify the following expressions and find their values when x = 2:
x+7+4x-5)
(i) 3(x+2) +5x-7
(iii) 6x + 5(x - 2)
(iv)4(2x-1)+3x+ 11
Solution:
x="2
(i} x+7+4(x-5)
=¥+ 7+ 4= 20

=o%x—13
=ox2-13
=10-13
=-3

(i) 3(x+2) +5x = 7
=3x+6+0x -7
=8x -1

=8(2) -1
=16-1

=15

(i) &% + 5(x — 2)
=6x+ox—10
=11x =10
1x2-10
=10

| L

1
=1
(iv) 4(2x = 1)+ 3x + 11
=8x -4+ 3x+11
=11x+7
=11=x2+7
=22+7

=29

Question 8.
Simplify the following expressions and find their values whena =-1,b = -2:



(i)2a-2b-4-5+a
(ii) 2(az+ab) +3-ab
Solution:

a=-1,b=-2
((j2a-2b-4-5+3
=3a-2b-0
=3(-1)-2(-2) -9
=3+4-9
=-12+4

= -8

(i) 2(a® +ab) + 3 - ab
=2a*+2ab+3-ab
=2aZ+ab+3
=2(-12+(-1)(-2) + 3
=2x1+2+3

=72+2+3

-



Exercise 8.4

Question 1.

If m = 2, find the value of:

(i)3m-5

(i) 9-5m

(iii) 3m2-2m -1

(iv)52m -4

Solution:
(}3m-5=3x2-5=6
(I)9-5m=9-5x2=9

(i} 3m2-2m -7

Question 2.

If p = - 2, find the value of:
D 4p+7

(ii) -3p2+4p+7

(iii) -2p2 - 3pz+4p + 7
Solution:

p=-2

(iy4p+7
=4dx(-2)+7
=-8+7

= -1

(i) -3p*+4p+7
=-3(-2)2+ 4(-2) + 7
=-12-8+7
=-20+7

- 13
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-

(i) -2p° - 3p2 +4p+7
2(-2)2 - 3(-2)* + 4(-2)+ 7
16-12-8+7
=23-20

=3

Question 3.
Ifa=2,b = -2, find the value of:
(i) az+ b2
(i) az + ab + bz
(iii) az - b2
Solution:

a=2b=-2

(i) a% + b2

= (20 +(-2)7

=4+4

=8

(i) a* + ab + b*

= (22 + 2% (-2) + (-2)

=4-4+4
-8-4

-4
(i) a2 - b?
= (2)% - (-2)°
—4-4

=0

Question 4.

When a = 0, b = -1, find the value of the given expressions:
(i) 2az+bz2+1

(ii)az+ab+2

(iii) 2azb + 2abz + ab



Solution:
a=0"hb=-1
(i) 232 + b2+ 1
= 2(0)2+ (1)2+ 1
=0+1+1
=2
(i) a2+ ab + 2
=07 +0x(-1)+2
=0+0+2
=2
(iil) 2a’b + 2ab? + ab
= 2[:(]]2[:—’]} +2(0)(-12+ 0 x (-1)
=0+0+0
=0

Question 5.
If p =-10, find the value of pz - 2p - 100.
Solution:

p=-10,

p? - 2p - 100

= (-10)? - 2(-10) - 100
=100+ 20 - 100

=20

Question 6.
Ifz = 10, find the value of z3 - 3(z - 10).
Solution:

z=10

23 -3(z-10)
=(10)%3 - 3(10 - 10)
=1000-3x0
=1000-0

= 1000



Question 7.
Simplify the following expressions and find their values when x = 2:
x+7+4x-5)
(i) 3(x+2) +5x-7
(iii) 6x + 5(x - 2)
(iv)4(2x-1)+3x+ 11
Solution:
x="2
(i} x+7+4(x-5)
=¥+ 7+ 4= 20

=o%x—13
=ox2-13
=10-13
=-3

(i) 3(x+2) +5x = 7
=3x+6+0x -7
=8x -1

=8(2) -1
=16-1

=15

(i) &% + 5(x — 2)
=6x+ox—10
=11x =10
1x2-10
=10

| L

1
=1
(iv) 4(2x = 1)+ 3x + 11
=8x -4+ 3x+11
=11x+7
=11=x2+7
=22+7

=29

Question 8.
Simplify the following expressions and find their values whena =-1,b = -2:



(i)2a-2b-4-5+a
(ii) 2(az+ab) +3-ab
Solution:

a=-1,b=-2
((j2a-2b-4-5+3
=3a-2b-0
=3(-1)-2(-2) -9
=3+4-9
=-12+4

= -8

(i) 2(a® +ab) + 3 - ab
=2a*+2ab+3-ab
=2aZ+ab+3
=2(-12+(-1)(-2) + 3
=2x1+2+3

=72+2+3

-



Objective Type Questions

Question 1.
Fill in the blanks:

(i) The terms with different algebraic factors are called ..........

(ii) The number of terms in a monomial is .........

(iii) An algebraic expression having two unlike terms is called a

(iv) 3azb and -7baz are ........... terms.
(v) -6azb and -6ab: are ......... terms.

(vi) The number of unlike terms in the algebraic expression 3xz - 2xy + 5xz is

vii) The factors of the term -3pzqz are ........
(vii) pq

(viii) The perimeter of a triangle whose sides measure 2a,band a + b is
(ix) The value of the expression 2x3 - 7xz + 5x - 3whenx = 1is

(%) In the term -7azbc, the coefficient of a is ........
(xi) The degree of the polynomial 3 - 5x2 + 7x3 - x4 iS ....ceeu
(xii) The degree of the polynomial 3xz - 2xyz + 5 is .........

Solution:

(i} The terms with different algebraic factors

are called unlike terms.

(ii) The number of terms in @ monamial is one.

(i} An algebraic expression having two unlike terms
Is called a bionomial.

(iv) 3ab and -7ba? are like terms.

(v) -6a2b and -6ab? are unlike terms.

(vi) The number of unlike terms in the algebraic exprassion
%% - 2xy + 5x%is 2.

(vii) The factors of the term -3p2g?are-3,p.p.a q.
(vill) The perimeter of a triangle whose sides measure
2a,banda+bis2a+b+a+b=3a+2b.

(ix) The value of the expression 2x® — 7x% + 5x — 3
whenx=1Is-3.

20123 =7(1)*+5(1)-3

=2-7+5-3

-

=-3
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(x) In the term -7a%bc, the coefficient of a is -7abc.

(xi) The degree of the polynomial 3 — 5x% + 7x° — x%is 4.
3-5*+Tx3-x*is 4

(xii) The degree of the polynomial 3x? - 2xy2 +5is 3.

3% - 2xy*+5is1+2=3

Question 2.

State whether the following statements are true (T) or false (F).

(i) The expression 5x + 7 - 2x is a trinomial.

(i) (7x-10) - (3x-5) = 4x - 15.

(iii) The coefficient of 3x in -3xsy is -xy.

(iv) The constant term in the expression 2xz - 3xy - 7 is 7.

(v) If x = 3 and y = 13 then the value of xy (xz + y2) is 919.

(vi) 3x-y + 5) - (x+y) is a binomial.

(vii) Sum of 2 and p is 2p.

(viii) Sum of x2 + x and y2 + y is 2x2 + 2y,

(ix) In like terms, variables and their powers are the same.

(x) Every polynomial is a monomial.

(xi) If we add a monomial and a binomial, then answer can never be a monomial.
(xii) If we subtract a monomial from a binomial, then the answer is at least a binomial.
(xiii) if we add a monomial and a trinomial, then the answer can be a monomial.
(xiv) If we add a monomial and a binomial, then the answer can be a trinomial.
Solution:

(i) The expression 5x + 7 — 2x is a trinomial. (False)
Correct:

As ox + 7 — 2% = 3x + 7 which has two terms.
(i) (7% — 10) = (3x — 5) = 4x — 15. (False)
Correct:

(/x=10)-(3x—-5)=4x-5

(11} The coefficient of 3% In —3';-:31«' Is -xy. (False)
Correct:

As co-efficient of 3x is -x2y

(iv) The constant term in the expression

2x% - 3xy — 7 is 7. (False)

Correct:

2%2 - 3xy -7 is-7

|
(V) ITx=3andy=3



(V) Ifx:i}andy:%

then the value of xy(x* + y?) is 95, (True)

2 49 =3 g[m%[ﬂz]

1 1

(vi) (3x —y + 5) = (x + ) is a binomial. (False)

Correct:

=3 -y+5-x+y

=24 -2y +5

Itis trinomial.

(vii) Sum of 2 and p is 2p. (False)

Correct:

Sumof2andpis 2+ pnot 2p.

(vill) Sum of xZ + x and y= + y is 2x% + 2y°. (False)
Correct:

Sum of =+ x and y= + v = X% + y= + % + y not 2x= + 2y°
(ix) In like terms, variables and their powers are same. (True)
(x) Every polynomial is @ monomial. (False)

It could be binomial, trincmial or polynomial.

(xi) If we add a monomial and a binomial,

then answer can never be a monomial. (False)
Correct:

It can be monomial.

Forexample :

3%+ (5 - 3x) = 3x + 5 — 3x = 5 which is monomial.



(xil) If we subtract a monomial from a binomial,
then the answer s at least a binomial. (False)
Correct:

It can be monomial also, for example

2% — (7 +2x) = 2x — 2 — 2x = -7 which is a monomial.
(xiii) if we add a monomial and a trinomial,
then the answer can be a monomial. (False)
Correct:

It can be binomial also.

(xiv) If we add @ monomial and a binomial,
then the answer can be a trinomial. (True)

Multiple Choice Questions

Choose the correct answer from the given four options (3 to 16):
Question 3.
The algebraic expression for the statement ‘Thrice square of a number x subtracted from
five times the sum of y and 2’ is
(@) 5y + 2 - 3x2
(b) 3xz - (5y + 2)
(©) 5(y +2) -3x
(d) 5@y + 2) - (3x)2
Solution:
For the statement, thrice square of a number x

subtracted from five times the sum of y and 2 is 5(y + 2) - 3x% (c)

Question 4.

The expression 7x - 5(x2 + y2) is a
(a) monomial

(b) binomial

(c¢) trinomial

(d) none of these

Solution:

Tx = 52+ y3) = Tx - 5xF - 5yl
It is trinomial. (c)

Question 5.
The coefficient of 5az in -5asbc is



(a) -bc
(b) azbc
(c) -azbc
(d) -abc
Solution:

Co-efficient of 5a2in -5a%bc is -abc (d)

Question 6.

Which of the following is a pair of like terms?
(a) -5xy, 5x

(b) -5xy, 3yz

(¢) -5xy, -5y

(d) -5xy, 7yx

Solution:

-5xy, 7yx is a pair of like terms. (d)

Question 7.
The like terms is the expressions 3x(3 - 2y) and 2(xy + x2) are
(a) 9x and 2x2
(b) -6xy and 2xy
(c) 9x and 2xy
(d) -6xy and 2x2
Solution:
Like terms in the expression
3x(3 - 2y) = 9x - 6xy and 2(xy + x) = 2xy + 2%°
are -Hxy and 2xy (b)

Question 8.
Identify the binomial out of the following:
(a) 3xy2 + Sy -x?y
(b) 2xzy - S5y - 2xzy
(c) 3xy2 + 5y - xy?
(d) xy +yz+ zx
Solution:
(a) 3xy2 + By — x%y trinomial
(b) 2x%y — 5y — 2x%y = -5y monomial
(c) 3xy? + 5y — xy? = 2xy2 + 5y binomial (c)



Question 9.

The number of (unlike) terms in the expression 3xyz + 2y2z - y2x + y(xz + yz) - 5
(@3

(b) 4

()5

(d6

Solution:

The number of unlike terms in the expression
= 3xyT + 2y -y +y(xz +vz) - 5

= 3xy? + 2y%z -y +xyz +y¥z - 5

= 2xy? + 3y’zZ + xyz - 5

=4 '::bj

Question 10.

The value of the expression x3 + y2 whenx=2andy =-2is
@ao

(b) 8

(o) 16

(d)-16

Solution:

Valueof x® +y® = (2)°+(-2)°=8-8=0(a)

Question 11.

-xy - (-5xy) is equal to
(a) -6xy

(b) 6xy

(c) -4xy

(d) 4xy

Solution:

Xy — (-9xy) = Xy + oxy = dxy (d)

Question 12.

On subtracting 7x + 5y - 3 from 5y - 3x - 9, we get
(@) 10x+ 6

(b) -10x-6

(c) 10x+ 10y -12

(d)-10x-12



Solution:
(By — 3% —9) — (7x+ by — 3)
=0y —3X—-9-7x—-5oy+3
=-10x — 6 (b)

Question 13.

The value of the expression 53 x2 + 1 whenx =-2is
(a) —-173

(b) -73

(c) 213

(d) 233

Solution:

2Rt 1= 2P 1=2 4+
s = = o= = - %
3% 3¢2) g et

3 3 (d)
Question 14.
The number of sides in a pattern having 3 hexagons arranged in a row as shown in the
given figure is

(a) 18
(b) 17
(o) 16
(d) 15
Solution:

Number of sides are = 16 (c)

Question 15.

The degree of the polynomial 3x3y - 5xy+-2x + 1is
@5

(b) 4

(03

(d)2



Solution:
The degree of the polynomial
%3y - Sxy* - 2x + 1is of
Sxyt=1+4=5(a)

Higher Order Thinking Skills (HOTS)

Question 1.

The length of a rectangle is 3x - 4y + 6z and the perimeter is 7x + 8y + 17z, find the
breadth of the rectangle.

Solution:

Length of rectangle = 3x — 4y + 62

2 xlength=6x -8y + 12z

and perimeter = 7/x + 8y + 17z = 2(Length + Breadth)
2xBreadth=7x+8y+172-6x+8y—-122=x+5z2+ 16y

Breadth =3 + 8y + 3z

Question 2.
.o X 2x [x, 2x
Simplify : s t 3 —(2"‘ 5).
Solution:
3x 2x (x ZxJ
5 3 2 5
3x 2x 2x

__l_——._

B 18x+20x —-15x—-12x
30

38x-27x  llx
30 30

_ 1
30~



Question 3.
If a= 3, b = -1, then find the value of each of the following:

(i) a® (i) b¢
(iii) (ab)? (iv) (a + b)®
.-5 b h
off el
Solution:
a=3,b=-1
(i) a?=3"1= %

(i) b%= (-1 = -1

(i) (@b)* = (3 (D = (3 = =5

) @+pf=3-l=@2)y" =
bY (-1 3
(v) [E] = [T) = _—1 =_3
(48] -(53) - (-3
(vi) b a) \~1 3 - 3

1
2



Check Your Progress

uestion 1.
Consider the expression 32 x2y — 12 xyz + 6x2y>.
(i) How many terms are there? What do you call such an expression?
(ii) List out the terms.
(iii) In the term —12 xyz, write down the numerical coefficient and the literal coefficient.
(iv) In the term —12 xyz, what is the coefficient of x?
Solution:

3 A 1 " - aon

I XY — TRYS + OXYS

(1) It has 3 terms : Trinomial

T -1 - L
(1) 2 %y, T xy<, Ox=y<

Pt S
(i} In 7 ®xy=,
=1

numerical coefficient = 2
Literal coefficient = xy*

et S
(iv) In the term T xy~

coefficient of x = 7 y*

Question 2.

Write the Degree of the following polynomials:
() 25x:-7x2-12x+3

(ii) 23 xyz - 5xy + 35 yzxz + 2x

Solution:
D287 —x+3
(I} 5 - - 21'
Degree is 3.

(i) —§~xy2—5xy+ %y?x? + 2x

Degreeis2 +2 =4

Question 3.

Identify monomials, binomials and trinomials from the following algebraic expressions:
(i) 5xxy

(i) 3 - 5x

(iii) 12 (7x - 3y + 52)

(iv) 3x2 - 1.2xy

(V) -3x3y+zs

(vi) 5x(2x - 3y) + 7x2
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Solution:

(i) 5x x y = 5xy Monomial
(i) 3 -5x Binomial
1
(iii) 3 (Tx -3y + 52) Trinomial
(iv) 3x% - 1.2xy Binomial
(v) S35y Monomial

(vi) 5x(2x - 3y) + Tx2
= 10x2 - 15xp + 7x2
= 17x% - 15xy Binomial

Question 4.

Using horizontal method:

(i) Add xz + y2 - 2xy, -2x2 - yz - 2xy and 3xz + yz + xy
(ii) Subtract -xz + y2 + 2xy from 2xz - 3y

Solution:

(o5 +y% = 2ny — 2x% =y = Dy + 3nd + =+ 0y
=x? = 2x2+ 32 +yf - yP +y? - Dy — 2wy + xy
= 2x% +y? - 3xy

(if) (2x% = 3y?) — (-x% + y% + 2xy)

= %% — 3y? + x2 — y? — 2xy

= 3x% — 4yZ — xy

Question 5.
Using column method, add ab + 2bc - ca and 2ab - bc - ca and subtract 4ab + 5bc - 3ca.
Solution:

ab +2bc— ca

2ab—- bc— ca

3ab+ be—2ca

dab + S5bc — 3ca
- +

—ab—4bc + ca

Question 6.
The sides fo a triangle are 5a - 3b, 3a + 2b and 5b - 23, find its perimeter.



Solution:
Sides of a triangle are 2a — 3b, 3a + Z2band 3b - 23
Perimeter=5a-3b+3a+2b+5b- 23
=8a-2a+4b
=6a+4b

Question 7.
If two adjacent sides of a rectangle are 4x +7y and 3y - x, find its perimeter.
Solution:

Two adjacent sides of a rectangle are 4x + Jyand 3y — x
Perimeter = 2(4x + 7y + 3y — x) = 2(3x + 10y) = 6x + 20y

Question 8.
Subtract the sum of 3xz + 2xy - 2y2 and 5yz - 7xy from 5xz + 2yz - 3xy.
Solution:

Sum of 3x% + 2xy — 2y% and 5y — Txy
= 3x° + 2xy — 2y° + By? — Txy
= 3x% - Bxy + 3y?

r\O'-.-'-.-',
5x' + 2y —3xy
3x' + 3y' — 5xy

=

2 YV +2y =22+ 2y )2

Question 9.
What must be added to 5x3 - 2x2 + 3x + 7 to get 7x3 + 7x - 57
Solution:

Required expression

=T+ T -5 - (5% - 205+ 3x+ 7)
=73+ 7x—-5-5x3+2x2 - 3x -7
=23+ 2P+ 4x - 12

Question 10.
How much is 3p - 4q + r less than 4p + 3q - 5r?



Solution:
Required expression

(dp+3a-5r)—(3p—4qg+r1)

An+3q-5or—-3p+4g-r
=p+7g-6r

Question 11.
How much is 3az - 5ab + 7bz + 3 greater than 2az + 2ab + 57
Solution:

Required expression

3a' —Sab+7b" +3
2a° + 2ab +5

a—Tab+Th -2

Question 12.
How much should 5x3 + 3x2 - 2x + 1 be increased to get 6x2 + 77
Solution:

Reqguired exprassion
=6+ 7 - (4365 - 20+ 1)
=6x2+7 - 5%%— 3%+ 2% — 1

=5+ 32+ 2%+ 6

Question 13.

Subtract the sum of 12ab - 10bz - 18az and 9ab + 12bz + 14a: from the sum of ab + 2bz and
3bz - az,

Solution:

Sum of 12ab — 10b% — 18a2
and %ab + 12b2% + 1452

12ab— 104" - 184°
Qab + 12b + 144"
2lab+ 20 - 44

Now,




ab+2b +3b -4
ab + 56" - a°
21ab +2b' — 44
—_ — +
—20ab + 3b" + 34’

Question 14.
when a=3,b =0, c = -2, find the values of:
(i) ab + 2bc + 3ca + 4abc
(ii) a3 + b3 + c3 - 3abc
Solution:
a=3b=0c=-2
(i}ab + 2bc + 3ca + 4abc
=3x0+2x0x(-2)+3(-2)(3) + 4(3)(0)(-2)
=0+0-18+0
=-18
(i) a® + b® + ¢® - 3abc
= (3 + i:[]:]3 +(-2)°-3x3x0x (-2)
=27/+0-8-0
=19

Question 15.
Write the algebraic expression for the nth term of the number pattern 13, 23, 33,43, ..........

Solution:
13,23, 33,43
13=10%x1+3
23=10x2+3
33=10%x3+3
43=10x4+3
1M0xn+3=10n+3
Where n is a natural number.



