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SET LANGUAGE ¢

( 1.1 Introduction

In our daily life, we often deal with collection of objects like
books, stamps, coins, etc. Set language is a mathematical
way of representing a collection of objects.

1.2 Set:
(1)
(i1)

A set is a well - defined collection of objects.

The objects of a set are called its members or
elements.

For example,

The collection of all.books in a'District Central Library.

2. The collection of all colours in a rainbow.

1.3 Representation of a Set :
The collection of '0odd numbets can be described in many ways:

(1
2)

“The set of odd numbers™ is a fine description, we understand it well.
It can be written as {1, 3, 5, ...} and you know what I mean.

(3) Also, it can be said as the collection of all numbers x where x is an odd

1.3.1

1.3.2

1.3.3

number.

Descriptive Form :

In descriptive form, a set is described in words.
For Example,

(1) The set of all vowels in English alphabets.
(i1) The set of whole numbers.

Set Builder Form or Rule Form :

In set builder form, all the elements are described by a rule.
For example,

(1) A= {x:xisavowel in English alphabets}

(i1)) B = {x|xis a whole number}

Roster Form or Tabular Form

A set can be described by listing all the elements of the set.
For example,

(i) A={aei,0,u}

(1) B=1{0,1,2,3,...}
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l Exercise 1.1 |
1. Which of the following are sets?
(i) The Collection of prime numbers upto 100.
(ii) The Collection of rich people in India.
(iii) The Collection of all rivers in India.
(iv) The Collection of good Hockey players.
Sol. (1) A=1{2,3,5,7,11,13,17,19,23,29,31,37,41,43,47,53,59,61,67,71,73,79,
83, 89 and 97}
As the collection of prime numbers upto 100 is known and can be counted
(well defined). Hence this is a set.
(i) The collection of rich people in India. Rich people has no definition.
Hence, it is not a set.
(ii1)) A = {Cauvery, Sindhu, Ganga, .......... }
Hence, it is a set.
(iv) The collection of good hockey players is not a well - defied collection because the
criteria for determining a hockey player's talent may vary from person to person.
Hence, this collection is not a set.
2. | List the set of letters of the following words in Roster form.
(i) INDIA (ii) PARALLELLOGRAM
(iii) MISSISSIPPI (iv) CZECHOSLOVAKIA
Sol: (1) A={I;N,D,A}
(1) B={P,A,R,L,E, O, G, M}
(i) C={M, L, S, P}
(iv) D={C,Z,E,H,0O,S,L, VA, K, I}.
3. Consider the following sets A=1{0,3,5,8} B=1{2,4,6,10} C={12, 14, 18, 20}
(a) State whether True or false.
(i) 18eC (i)6¢ A (i) 142 C(iv)10c¢ B (V)5 B (vi)0e B
(b) Fill in the blanks?
(i) 3¢ (l4e (ii)18 B (ivvd B
Sol. (a) (i) True  (ii) True (ii1) False (iv) True (v) False (vi) False.
b)) (A (i) C (ii1) ¢ (iv) €
4.  Represent the following sets in Roster form.
(i) A =The set of all even natural numbers less than 20.
(ii) B={y:y= i ,ne N,n<5}
(iii) C = {x : x is perfect cube, 27 <x <216}
(iv) D={x:xe Z,-5<x<2}
Sol. (1) A=1{2,4,6,8,10,12, 14, 16, 18}
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Sol.

Sol.

(i) N=1{1,2,3,4,5}

. 1 1 1
1f,n=1,y=z=m=5
B R
R e

1 1
n 3,y=2—x3=g
1 1
TR aTs
1 1
n=5,y=2—x5=ﬁ

B= {E’Z’g’g’ﬁ
(i) C= {64, 125}
(lV) D = {_45 _35 _25 _15 05 15 2}

Represent the following sets in set builder form.

(i) B =The set of all Cricket players in India who scored double centuries in One Day

Internationals.

i) C {1 23 }

ii = (oa—,—....
2 34

(iii) D = The set of all tamil months in a year.
(iv) E =The set of odd Whole numbers less than 9.

(1) B={x:xisanIndian player who scored double centuries in one day internationals}
.. n

(i) C={x:x= 1€ N}

(i11)) D = {x : x is a tamil month in a year}

iv) E={x.xis odd number, x € W, x <9, where W is the set of whole numbers}.

Represent the following sets in descriptive form.

(i) P={January, June, July}

(i) Q={7,11,13,17,19,23,29}

({i)R={x:xe N,x<5}

(iv) S = {x : x is a consonant in English alphabets}

(1) Pis the set of English Months begining with J.

(i) Q is the set of all prime numbers between 5 and 31.

(ii1) R is the set of all natural numbers less than 5.
(iv) S is the set of all English consonants.
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1.4. Types of sets

1.4.1 Empty Set or Null Set :
A set consisting of no element is called the empty set or null set or void set.
For example,
A={x: x is an odd integer and divisible by 2}
LA={}or I
Singleton Set :
A set which has only one element is called a singleton set.
For example,
A={x:3<x<5,xe N}
Finite Set :
A set with finite number of elements is called a finite set.
For example,
1. The set of family members.
2. The set of indoor/outdoor games you play.
Infinite Set :
A set which is not finite is called an infinite set.
For example,
(1) {5,10,15,...} (ii) The set of all points on a line.
Equivalent/Séts,:
Two finite sets A and B are said to be equivalent if they contain the same
number of elements. It is written as A = B.
If A and B are equivalent sets, then n(A) = n(B).
Equal Sets :
Two sets are said to be equal if they contain exactly the same elements, oth-
erwise they are said to be unequal.
In other words, two sets A and B are said to be equal, if
(1) every element of A is also an element of B
(i1) every element of B is also an element of A.
Subset :

Let A and B be two sets. If every element of A is also an element of B, then
A'is called a subset of B. We write A C B.

Proper Subset :

Let A and B be two sets. If A is a subset of B and A#B, then A is called a
proper subset of B and we write A C B.

For example,

If A={1,2,5} and B={1,2,3,4,5} then A is a proper subset of B i.e. A C B.
Power set :

The set of all subsets of A is said to be the power set of the set A and is
denoted as P(A)

For example,

Let A= {-3,4}

The subsets of Aare , &, {-3}, {4}, {-3, 4}

Then the power set of A is P(A) = {J, {-3}, {4}, {-3,4}}

orders@surabooks.com Ph : 9600175757 / 8124201000 / 8124301000



Wilis. Radaba Fair $etmple www.TrbTnpsc.com
for Full Book Order online and Available at all Leading Bookstores

Sura’s O Mathematics - 9th Std © Chapter 1 O Set Language

Sol.

Sol.

l Exercise 1.2 |

Find the cardinal number of the following sets.

i) M={pq st u}
(ii) P={x:x=3n+2,ne Wandx <15}
(iii)Q={y:y=%,neNand2<nS5}
(iv) R={x : xis an integers, x € Z and -5 = x <5}
(v) S =The set of all leap years between 1882 and 1906.
»H nM)=6
(i) W=1{0,1,2,3, ......... }

ifn=0, x=30)+2=2

ifn=1, x=3(1)+2=5

ifn=2, x=32)+2=8

ifn=3, x=33)+2=11

ifn=4, x=34)+2=14

~P=1{2,5,8, 11, 14}

n(P)=5
(i) N= {1,2, 3,4, f..... }
ne {334,5}
AR _A
U =20 V2 3309
S
=% V73w 12
. .,
M= V=367 15
iii}
Q_{9’12’15
n(Q)=3
(iv) xe z
R:{_55_45_35_2>_1505 1525354}
n (R) = 10.
(v) S= {1884, 1888, 1892, 1896, 1904}
n(S)=5.

Identify the following sets as finite or infinite.

(i) X =The set of all districts in Tamilnadu.

(ii) Y = The set of all straight lines passing through a point.
(iii) A={x:xe Zand x<5}

(iv) B = {x: x*-5x+6 =0, xc N}

(1) Finite set

(i1) Infinite set
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(1) A= {........ ,—2,-1,0,1,2,3,4} .. Infinite set
(iv) ¥*—5x+6=0
(x-3)(x-2)=0
B ={3,2} .. Finite set.
3. Which of the following sets are equivalent or unequal or equal sets?
(i) A = The set of vowels in the English alphabets.
B = The set of all letters in the word “VOWEL”
(i) C = {2,3,4,5}
D = {x:xeW,1<x<5}
(i) X = A={x:xis aletter in the word “LIFE”}
Y = {FLL E}
(iv) G = {x:xisaprime number and 3 <x <23}
H = {x:xisadivisor of 18}
Sol. (1) A={a,e, i,o0,u}
B={V,O,W,E, L}
The sets A and B contain the same number of elements. .. Equivalent sets
(i) C=1{2,3,4,5}
D={2,3,4} .. Unequal sets
(i) X={L,L F E}
Y={FLL,E}
The sets X and Y contain the exactly the same elements. .. Equal sets.
(iv) G={5,7,11,13,17,19}
H={1,2,3,6,9, 18} .. Equivalent sets.
4. | Identify the following sets as null set or singleton set.
(i) A={x:xe N,1<x<2}
(ii) B =The set of all even natural numbers which are not divisible by 2.
(iii) C = {0}.
(iv) D =The set of all triangles having four sides.
Sol. (i) A={} . Thereis no element in between 1 and 2 in Natural numbers.... Null set
(ii) B={} .- All even natural numbers are divisible by 2. .. B is Null set
(111) C= {0} .. Singleton set
(iv) D= {} -.- No triangle has four sides. - DisaNull set.
5. State which pairs of sets are disjoint or overlapping?
(i) A={f,i,a,s} and B={a,n,f,h,s}
(ii) C={x :xis a prime number, x >2} and D ={x : x is an even prime number}
(iii) E={x : x is a factor of 24} and F={x : x is a multiple of 3, x < 30}
Sol. (i) A ={f1i a, s}
B ={a,nf h s}

ANnB ={fias}n{anfhs}=1{ a s}
Since A N B # ¢, A and B are overlapping sets.
(i1) C ={3,5 711, ........ }
D ={2}
CnD ={3,57,11, ... P {2}={ }
Since C " D=4, C and D are disjoint sets.
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Sol.

Sol.

Sol;

(i11) E ={1,2,3,4,6,8, 12,24}
F ={3,6,9,12, 15,18, 21, 24,27}
ENF ={1,2,3,4,6,8,12,24} N {3,6,9, 12, 15, 18, 21, 24, 27}
={3,6, 12,24}

Since E N F # ¢, E and F are overlapping sets.
If S = {square,rectangle,circle,rhombus,triangle}, list the elements of the following
subset of S.
(i) The set of shapes which have 4 equal sides.
(ii) The set of shapes which have radius.
(iii) The set of shapes in which the sum of all interior angles is 180°
(iv) The set of shapes which have 5 sides.
(1) {Square, Rhombus} (i1) {Circle}
(i11) {Triangle} (iv) Null set.
If A={a,{a,b}}, write all the subsets of A.
A={a, {a, b}} subsets of Aare { } {a}, {a, b}, {a, {a, b}}.
Write down the power set of the following sets.
(i) A={a,b} (ii) B={1,2,3} (iii) D={p,q,r,s} GV) E=O

(1)=» The subsets of A are I}, {a}, {b}, {a, b}
The power set of A
P(A) =D, {a} [{b}, {a, b}}
(i) The subsets of B are ¢, {1},42}, {3}, {1, 2}, {2,3}, {1, 3}, {1,2,3}
The power set of B
P(B) =13, {1}, {2}, {3}, {1,2}, 12, 35,141, 3}, {1, 2,3} }
(ii1) The subset of D are &, {p}, {q}, {r}, {s}, {p, q}, {p. r}, {p. s}, {q, 7}, {q, s},
{nsydp,a.ry, Aq, sy Ap, rosh Ap, g, 5%, Ap. g, 7 s
The power set of D

P(D) = {9, {p}, {9}, i}, {s}, v, g}, {p. v}, Ap. s}, g 1}, g s}, {r s},
- q,r} g, r, sk, Ap, 1 st AP, 45 84, A, . 15 s}

(iv) The power set of E
P(E)={ }.

Find the number of subsets and the number of proper subsets of the following
sets.

(i) W={red,blue,yellow} (i) X={x?:xe N,x*<100}.

Sol. (i) Given W = {red, blue, yellow}

Then n(W) =3
The number of subsets = n[P(W)] = 23=8
The number of proper subsets = n[P(W)]-1=2>-1=8-1=7

(i1) Given X = {1,2,3, ... }
X2 =1{1,4,9, 16,25, 36,49, 64, 81, 100}
nX) =10

The Number of subsets = n[P(X)] =2!9=1024
The Number of proper subsets = n[P(X)]-1 = 2! 1= 1024 - 1=1023.
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10. (i) Ifn(A)=4, find n[P(A)]. (ii) If n(A) =0, find n[P(A)].
(iii) If n[P(A)] = 256, find n(A).
Sol. (i) n(A) = 4
n[P(A)] = 2"=2*=16
(i) n(A) = 0
n[P(A)] = 2°=1
(iii) n[P(A)] = 256
2256
2128
264
232
2116
218
214
212
1
n[P(A)] = 2°
~n(A) = 8.

Set operations :
Complement of a Set

The Complement of a set A is the set of all elements of U (the universal set) that
are not in A.

It is denoted by A” or AC. In symbols A’= {x:x € U,x & A}
Union of Two Sets

The union of two sets A and B is the set of all elements which are either in A or
in B or in both. It is denoted by AUB and read as A union B.

In symbol, AUB = {x: x e Aor x e B}
Intersection of Two Sets
The intersection of two sets A and B is the set of all elements common to both A

and B. It is denoted by ANB and read as A intersection B.
In symbol , ANB={x:x € Aand x € B}
Difference of Two Sets

Let A and B be two sets, the difference of sets A and B is the set of all elements
which are in A, but not in B. It is denoted by A—B or A\B and read as A difference
B

In symbol, A-B={x:xe Aandx¢ B};B—-A={y:ye Bandy¢ A}.
Symmetric Difference of Sets

The symmetric difference of two sets A and B is the set (A—B ) U (B—A). Itis
denoted by A A B.

AAB={x:xe A—Borxe B—-A}
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l Exercise 1.3 |
1.  Using the given venn diagram, write the elements of
(i)A (i) B (iii)AUB (ivy/AnB (vV)VA-B (vijB-A (vii)A’ (viii) B’
(ix) U U
Sol. (i) = {2,4,7,8,10} A B
(i1) B = 1{3,4,6,7,9,11}
(11) AuUB = {2,3,4,6,7,8,9,10, 11}
(iv) AnB = {4,7}
vy A-B = {2,8,10} 1 12
(vij B—-A = {3,6,9,11}
(vii) A" =1{1,3,6,9, 11,12}
(viii) B' = {1,2,8,10, 12}
(ix) =1{1,2,3,4,6,7,8,9, 10, 11, 12}.
2. Find AUB, ANB, A — B and B — A for the following sets.

Sol.

i) A=1{2,6,10,14} and B={2,5, 14, 16}
(i) A={a,b,c,e,u}and B={a, e, i, o, u}
(iii) A={x : x eN,x <10} and B={x : x e W, x < 6}
(iv) A = Set of all letters in the word “mathematics” and
B = Set of all letters in the word “geometry”
(1) A={2,6410, 14}.and B = {2,5, 14, 16}
AUB ={2,6,10,14} U {2,5, 14,16} = {2,5,6, 10, 14, 16}
ANnB ={2,6,10, 14} » {2, 5, 14, 16} = {2, 14}
A B = {/’/ 6, 10, 1/(}—{2 5, 14, 16} = {6, 10}
{/ 5, 1/( 16} —{2,6,10,14} = {5, 16}
(11) A {a b, c,e,uland B=1{q, e, i, 0, u}
AUB = {a, b c e ulUiaeio u}=1{abcelio u}
ANB {a, b, c,e,u} N {a, e i, 0, uti{a, e u}
A-B I{/bc/e/}/}—{aelou} {b, ¢}
B-A Z{//zo/} {a, b, c, e, u} = {i, 0}

(i) xe {1,2,3, ... }ixe {0,1,2,3,4,5, ... }

A = {1,2,3,4,5,6,7,8,9, 10}

B = {0,1,2,3,4,5}
AUB = {1,2,3,4,5,6,7,8,9,10} U {0,1,2,3,4,5}

= {0,1,2,3,4,5,6,7,8,9, 10}

ANnB = {1,2,3,4,5,6,7,8,9,101 1 {0,1,2,3,4,5}={1,2,3,4,5}
A-B = { L2 ¥ A, 5,6,7,8,9,10 - {0,1,2,3,4,5}={6,7,8,9, 10}
B-A )//}/}I/,;/}—{l23456,7,8,9,10}={0}

(V) A={m,a, t h e ic s}, B={geomtry}
AUB = {matheics}{geomtry}=1{m at heicsgo,ry}
ANB = {matheicsini{geomtrnry}=1{mte}
AB—{y{ /h/lcs}—{geomtry}—{ahlcs}
B-A = {g/ ;;/}/ry} {m,a,t heics}=1{gory}
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Sol.

Sol.

Sol.

HWU={a, b,cdef g,h},A=1{b, d, f, h} and B = {a, d, e, h}, find the following

sets.
i A’ (i) B’ (iii) A'UB’ (iv) A'nB’
(v) (AUB)’ (vi) (ANB)’ (vii) (A"’ (viii) (B’)’

(1) A=U-A={a}, c d, e /. &t —tbdfht=1{aceg}
(i1) B'=U-B = {/, b, ¢, /,/,ﬁg, Wy—{a deht=1{bcf g

(iii) AUB ={a,c e gtuibc fgt=1a b c e[ g}

(iv) ANB ={aceginibcfg=1{cg

(v) (AUBY = U-(AUB)={d. ff.cd. ¢ ./ g} — {abdefh}={c g}
(vi) (ANBY = U—(ANB)

={abed . ef,ghWy—{dhi={abcelfg}
(vii) (AY=U-A={g.b ¢.d ¢ f g hy—{aceg ={bdfh
(viii) (B)Y=U-B" = {a / d, e,/,g/, hy —{b,c f gt =1{a d e h}

LetU={0,1,2,3,4,5,6,7},A={1,3,5,7} and B={0, 2,3, 5, 7}, find the following
sets.

(i) A’ (i) B’ (iii) A"UB’ (iv) A’NB’ (V) (AUB)’ (vi) (ANB)’ (vii) (A")’ (viii) (B")’
(i) A'=U-A={0,7,2,%.4, 5.6, 7}-{1,3,5,7}=1{0,2,4, 6}
(i) B'=U-B = {0,1,2, 3.4, 5,6, 7} -1{0,2,3,5,7}={1,4,6}
(iii) AWUB’ = 4052, 4, 6} 0l 4, 65=40, 1, 27476}
(iv) A'NB =1{0,2,4 6 N{l,4, 6}={4,6
) AUB)Y =U-(AUB =1{g, v, 23,4 5.6, 7} -{0,1,2,3,5,7}
= {4,6;
(v (AnBY =U-(AnB)={0,12, .4, 5,6, 7} - {3.5,7} = {0, 1,2, 4,6}
(vii) (AY =U-A={0,1, 2,3, 4.5 ¢.71-{0,2,4,6} = {1,3,5,7}
(viii) (BY =U-B'= {0, ¥,2,3, 4,5, ¢,7} - {1,4,6} ={0,2,3,5,7}.
Find the symmetric difference between the following sets.
(i) P=1{2,3,5,7,11} and Q={1, 3,5, 11}
(ii) R={, m,n,0,p} and S=4{j, , n, q}
(iii) X = {5, 6, 7} and Y = {5, 7, 9, 10}
@) P={2,35711}
Q = {1,3,5,11}

P-Q= {257 M} —{1,3,5 11} = {2, 7}

Q-P= {5 M —12,3,57,11} = {1}

PAQ=FP-QuQ-P)={2,7} U {l}={1,2,7}
(i1) R = {l, m, n o, p}

S=1{,1Lnq}

R-S = {[mmn o p}t—1{1Lnq}={m o, p}

S-R=4{, 1. ¢ q}—{l. mn opi=4{ q;

RAS = R-S)US-R)y={m o0, p} U{jq}=1{,mop q}
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(i11) X = {5,6,7}
Y = {5,7,9, 10}

Sol.

Sol.

X-Y = {5,6,7}-157,9,10}= {6}
Y-X = {5, 7,9,100 - {5,6,7} = {9, 10}
XAY =(X-Y)U(Y-X)= {6} U {9, 10} = {6, 9, 10}.

Using the set symbols, write down the expressions for the shaded region in the
following

()] X Y U (i) // (iii) X Y U

(i) X-Y ) (XUYY (i) (X~ Y) U (X - Y).

Let A and B be two overlapping sets and the universal set U. Draw appropriate
Venn diagram for each of the following,

(i) AUB (i) ANB (i) (ANB)
(iv) (B—A) v) AUB i) ANB

(vii)What do.you observe from the diagram (iii) and (v)?

(0] AU B (i) AnB (iii) (AN BY

A B U /w

A B U
(iv) B-A (B-A)
A B U
AI

) B’ A'UPB

|
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(vi) A’ B’ A'NB

7 e

(vii) From the diagrams (iii) and (v) we observe that (AnB)" = A"UB’.

1.6 Properties of Set Operations :

It is an interesting investigation to find out if operations among sets (like

union, intersection, etc) follow mathematics properties such as commutativity,

Associativity, etc.

l Exercise 1.4 |

1. IfP={1,2,5,7,9},0=142,3,5,9,11},R={3,4,5,7,9} and S = {2, 3,4, 5, 8}, then
find
@i (PUQ)UR (i) PnQ)NS (iii) (QNS)NR
Sol. (i) (PUQ)UR
(PUQ) = {1,2,5,7,9} U {2,3,5,9, 11}={1,2,3,5, 7,9, 11}
(PUQ)UR = {1,2,3,5/7,9,11} U{3;4,5,7,9}= {1,2,344,5,7,9,/11}
(i) (PNQ)NS
(PrQ) = {1,2,5,7.9V 1 12.3,5,9, 11} = {2,5,9}
PNQ)NS = {2,5,95 n {2,3,4,5,8} = {2, 5}
(iii) (QNS)NR
(QnS) = 1{2,3,5,9,11} n{2,3,4,5,8} ={2,3, 5}
(QMS)NR - = {2,3,5} n {3,4,5,7,9} ={3,5}
2. Test for the commutative property of union and intersection of the sets

P={x:xis a real number between 2 and 7} and

Q = {x: xis an irrational number between 2 and 7}
Sol. Commulative Property of union of sets
[ (AUB) =(BUA) |

Here P = {3,4,5,6},Q={J3,45,6!

PUQ = {3,4,5,6}U{\3.5.46}={3,4,5,6,43,45,/6} (D)
QuP = {3,456} U {3,4,5,6}= {V3,45.6,3,4,5,6} (2
1) =@
S~ PUQ = QuP

-~ Itis verified that union of sets is commutative.
Commutative Property of intersection of sets

[(PnQ) = (QP)]
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PAQ = {3,4,5 6}n{{3,\5,V6}=1{ } .. (1)
QP = {3,546} n{3,4,5,6)=1{ } (2
From (1) and (2)
PNQ = QnP

Sol.

Sol.

Sol.

- It is verified that intersection of sets is commutative.
IfA={p,q,r,s}, B={m,n,q,s,t} and C={m, n, p, q, s}, then verify the associative
property of union of sets.
Associative Property of union of sets
[AUB U C) = (AUB)UO) |
BuC = {m,nq,s,t} vi{im,np,q,s}={mn,p,q, st}
AuBUC) = {p,gq,r,stu{mnp,q,s, t}={mn,p,q,r,s,t} .. (1)
(AuB) = {p,q,r,s} vi{mn,q,s, t}={p,q,r, s, mn,t}

(AuB)uC = {p,q,r,s,m n,tt vimnp,q,s}={p,q,r,s,mmn,t} ..(2)
From (1) & (2)
It is verified that AuB U C) = (AuB)UC

Verify the associative property of intersection of sets for A={—11,\/E,\/§ 7},

B={+/3, 5,6,13} and C={2,/3,5,9}.
Associative Property of intersection of sets
tAQ(BNC) = (ANB)NC) |

BnC = {3.45,6,13} 1 {V2,43,45,9} ={\3,5}

ANBAC) "= {=11,V2,J507) A 551 = 145} (1)
ArB = {-11V2,45,7} n {VB3.45, 6, 13}= {5}
(AMB)NC = (5} n {{2,43,45,9}= 135) - (2)

From (1) and (2), it is verified that An(BNC) = (AnB)nC

IfA={x:x=2",neWandn<4},B={x:x=2n,neN and n <4} and C ={0, 1, 2, 5, 6},
then verify the associative property of intersection of sets.

A = {x:x=2""neW,n<4}

= x = 20=1
x = 21=2
x = 22=4
x = 23=8
A = {1,2,4,8)
B = {x:x=2n,neNandn <4}
= x = 2x1=2
x = 2x2=4
x = 2x3=6
x = 2x4=8
.B = {2,4,6,8}
C = {0,1,2,5,6}
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Sol.

Sol.

Associative property of intersection of sets

An(BnC) = (AnB)nC
BnC = {2,6}

AnBnC) = {1,2,4,8} n{2,6} ={2} .. (1)
AnB = {1,2,4,8}, n{2,4,6,8} ={2,4,8}

(AnB)nC = {2,4,8} n{0,1,2,5,6} =1{2} .. (2)

From (1) and (2), It is verified that An(B N C)=(AnB)nC

l Exercise 1.5 |

Using the adjacent venn diagram, find the following sets :

i A-B (i) B-C (i) A’UB’ (vi) A’NB’
v) (BuUCY (vi) A—(BUC) (vi) A—(BNC)
@) A-B ={3,4,6} A U

(ii) B—C =1{1,5,7) A B
(i) A'UB’
A" =1{1,2,0,-3,5,7, 8} AVA
B =1{3,0,1,2,3,4,6
1-3,0,1,2,3, 4,5 2

25 s Ty 1
A,UB, = _37 s Ly 27 s Ty Jy 63 77 8}
(iv) A'AB’ C

A'NB’ ={-3,0,1,2}
(v) (B ULy
BuC ={3,-2,+1,0,3,5,7,8}
BuCy =U+4(BUC)
= (3,2.4,001,2, 5,4, 8, 6,7, 8—3,-2,-1,0,3,5,7,8}
BuUC) ={1,2,4,6}

(vi) A-BUC) =42, A,5,46 —{-3,-2,-1,0,3,5,7,8} = {4, 6}
(vii) A—(BNC)
BNC = {-2,8}

A—-(BNC) = {—/, -1,3,4,6} — {-2,8} ={-1,3,4,6}
IfK={a,b,d,e, [}, L=14{b,c,d, g} and M {a, b, c, d, h} then find the following:
(i) Ku(LnM) (ii) Kn(LuM) (iii) (KUL)N(KUM)
(iv) (KNL)U(KnM) and verify distributive laws.
K={a,b,d,e,f},L=1{b,c,d, g} and M {a, b, c,d, h}

(i) KuLNM)
LM = {b,c,d, g} n{a,b,c,d, h} =1{b,c,d}
KulL~M) = {a,b,d,e,f} {b,c,d} ={a, b, c,d,e,f}
(i) KN(LUM)
LUM = {a,b,c,d, g h}
Kn(LuUM) = {a,b,d, e, [} N{a,b,c,d, g, h} = {a,b,d}
(iii) (KUL)N(KUM)
KoL = {a,b,c,d, e, f, g}
KuM = {a,b,c,d, e, f, h}
(KUL) n(KuM) = {a, b, c,d, e, f}
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Sol.

Sol.

(iv) (KAL)U(K~M)
(KNL) = {b,d}
(KnM) = {a, b, d}
(KnL)yu(KnM) = {b,d}v {a, b,d} = {a, b, d}
Distributive laws
Ku(LnM) = (KuL) n (KuM)
{a,b,c,d, e, f} = {a,b,c,d, e, f,g} n{a,b,c,d,e,f h}
={a,b,c,d,e,f}
Thus Verified.
Kn(LuM) = (KnL) u (KnM)
{a,b,d} = {a,b,c,d, e, f,g} Uia,b,c,d,e,f h}
= {a, b, d}
Thus Verified.
IfA={x:x€Z,-2<x<4},B={x:xeW,x<5},C={4,-1,0,2, 3,4}, then verify
AU(BNC) = (AUB)N(AUC).

A = {x:xe€Z,-2<x<4}={1,0,1,2,3,4}
B = {x:xeW, x<5}={0,1,2,3,4,5}
C = {4,-1,0,2,3,4}
AU(BNC)
BNC = {0,1,2,3,4,5}n {-4,-1,0,2,3,4} =0, 2, 3,4}
AUBNC) = {-1,0,1,2,3,4} U(0,2,3,4} ={-1,0,1, 2, 3,4} - (1)
(AnB) U(ANC)
AnB = {0,1,2,3,4}
AnC = {-150,2,3,4}
(ANB) U(ANC) = {0,1,2,3,4}u {-1,0,2,3,4}={-1,0,1,2, 3,4} - (2

From (1) and (2), it is verified that

AUBNC) = (AuUB) N (AUC)
Verify AU(BNC) = (AUB)N(AUC) using Venn diagrams.
L.H.S. Au(BNC)

A B B
/

. 4)

AUB AuC (AUB) N(AUC)

From (2) and (5), it is verified that AU(BNC) = (AUB) N (AUC)

/
)
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5.

Sol.

Sol.

IftA=1{b,c,e, g h}, B=1{a,c d, g i} and C = {a, d, e, g, h}, then show that
A-BNnC)=(A-B)u(A—-0O).

A
B
C

BnC
A-BnO)

A—
A—

B
C

(A-B)u (A -0)
From (1) and (2) it is
A-BnO)

={b,c,e, g h}
={a,c,d, g, i}
={a,d, e, g h}
={a,d, g}

={b,c,e,g h} —{a,d, g}=1{b,c, e, h}
={b,c,e,g, h} —{a,c,d, g, i} ={b, e, h}
={b,c,e,g h}—{a,d, e g h}={b, c}

= {b5 C’ eﬁ h}
verified that
=(A-B)U(A-0)

(1)

Q)

fA={x:x=6n,neWandn<6}, B={x:x=2n,neNand 2 <n <9} and
C={x:x=3n,neN and 4 < n <10}, then show that A—(BNC)= (A-B)U(A—-C)

A

X

n

= X
X

X

X

X

X

A

B

n

X

= X
-~ B

C

N

= X
X

X

X

X

X

X

= C
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{x:x=6n,neW,n<6}
6n

{0,1,2,3,4,5}
6x0=0

6x1=6

6x2=12

6x3=18

6 x4=24

6x5=30
{0,6,12,18,24,30}
{x:x=2n,neN,2<n<9}
{3,4,5,6,7,8,9}

2n

= 2x3=6

2x4=8

2x5=10
2x6=12
2x7=14
2x8=16
2x9=18

= 16,8,10, 12, 14, 16, 18}

{x:x=3n,neN,4<n<10}

{4,5,6,7,8,9}
3x4=12

3x5=15

3x6=18

3x7=21

3x8=24

3x9=27

2x9=18

{12, 15, 18, 21, 24, 27}
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A-(BNC) = (A-B)u(A—C)
L.H.S R.H.S
BNC = {12, 18}
A—-(BNC) = {0,6,12,18,24,30} — {12, 18}= {0, 6, 24, 30} .. (1)
(A—B) = {0,24,30}
(A—C) = {0,6,30}
(A-B)u(A—C) = {0,6, 24,30} .. (2)

Sol.

Sol.

From (1) and (2), it is verified that
A—-(BNC) = (A-B)u(A—C).

IfA={2,0,1,3,5,B={1,0,2,5,6} and C = {1, 2, 5, 6, 7}, then show that

A—(BuUC) = (A-B)n(A-C).
=1{2,0,1,3,5},B=1{-1,0,2,5, 6}
C ={-1,2,5067;}
BucC ={1,0,2,5,6,7}
A-BuU(O)
(A-B) = {- 2, 1,3}
(A-C) ={2,0,1,3}
(A-B)n(A-C) ={2,1,3} .. (2)
From (1) and (2), it is verified that
A—-(BUC) = (A-B)"(A—-C)

Il
M-\
ul\)
[—
W
——

(1)

+1 -
IfA = {y:y=a2 ,aeWandaSS},B= {y:y=2n 1,neWandn<5}and

C ={—1,—%,l,%,2} , then show that A—(BU C) = (A-B) N (A—C).

A = {y:yzaTH,aeW,aSS}
11
a = 10,1,2,3,4,5 = =atl_2
{ ¥ y =5
_ 1z
y B Z
2+41_3
yo= 2 2
Y
3+1
y T Ty T2
a+1_5
yo= 2 2
3
541 /{_ 1 3 5
Y _TZZ_ 2’ 5 5
B = {y:yzznz_l,neWandn<5}
2x0-1 -1
n =140,1,2,34 = y = R
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B 2Xl—l_l
Y 2 2
_2x2-1_ 3
Yy = > 2
2x3-1 5
Yy = 2 )
e
T T B R XA )
1 3
= -1,—-—,1, =,2
¢ = fp1 32
11 3 57
= _17__7_717_727_7_
BUC { 227272 2}
A-BUC) = {3} (D)
A-B = {1,2,3
1 5
- = _7_73
rc =)
(A-B)n(A-C) = {3} )

From (1) and (2), it is verified that A—(B U C) = (A—B) n (A—C)
9. Verify A— (BN C)=(A-B)uU (A-C) using Venn diagrams.

Sol. 7//////////& B
//%///////WA \\\\\\\\\\\\\\eg y
~A-BNnCO)=(A-B)u (A- ?)_ oo Hence it is proved.
10. Ifu={4,7,8,10,11,12,15,16},A={7,8,11,12} and B = {4, 8, 12, 15}, then verify
De Morgan’s Laws for complementation.
Sol. U = {4,7,8,10,11, 12, 15, 16}

A = {7,8,11,12},B={4,8, 12, 15}
De Morgan's Laws for complementation.
(AUB) = A'nB’
AUB = {4,7,8,11, 12,15}
(AUB)Y = {4,7,8,10, 11,12, 15,16} — {4,7,8, 11, 12, 15}
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~ {10, 16} (1)

A’ = {4,10, 15,16}

B = {7,10, 11,16}
A'nB = {10, 16} ..(2)

11.

Sol.

Sol.

Sol.

From (1) and (2) it is verified that

(AUB) = A'nB’.
Verify (AnB)" = A’"UB’ using Venn diagrams.
(AnB) =A’"UB’

W/ﬂ ,,,,,/

.

RN
M

-

////Illlllmlll

/

H

(

\\\\\\\\\\\\\@

/N
\(4) ®)

(2) = (3)
s(APB)Y" =A'UB’

l Exercise 1.6 |

(i) If n(A) =25, n(B) = 40, n(AUB) = 50 and n(B’) = 25, find n(A~B) and n(U).
(ii) Ifn(A)=300, n(AUB) = 500, n(A~B) = 50 and n(B") = 350, find n(B) and n(U).

(1) n(ANB) = n(A)+ n(B)—-n(AUB)
n(ANB) = 254+40-50=65-50=15
n(U) = n(B)+n(B’)=40+25=065
(i1) n(U) = n(B)+n(B)
n(ANB) = n(A)+ nB)—n(AUB)
n(B) = n(AUB) + n(A N B)—n(A)=500+ 50— 300 =250
n(U) = 250+ 350 =600.
IfU={x:xe N,x<10},A={2,3,4,8,10} and B={1, 2,5, 8, 10}, then verify that

n(A U B)=n(A) + n(B) — n(A N B)
n(A) =5,nB)=5
AuUuB ={1,2,3,4,5,8,10},AnB={2,8, 10}
nAuB) =7, n(ANB)=3
LHS =n(AuB)=7
RHS =n(A)+nB)-n(AnB)=5+5-3=7
~. L.H.S = R.H.S proved.

orders@surabooks.com Ph : 9600175757 / 8124201000 / 8124301000



Wilis. Radaba Fair $etmple www.TrbTnpsc.com
for Full Book Order online and Available at all Leading Bookstores

20 Sura’s O Mathematics - 9th Std © Chapter 1 O Set Language
3. Verity n(AUBUC) = n(A) + n(B) + n(C)—n(AnB) — n(BNC) — n(ANC) + n(AnBNC)
for the following sets.
(i) A={a,c,e,f,h},B={c,d,e,f} and C={a,b,c, [}
(i) A={1,3,5'B=12,3,56} and C={l1,5,6,7).
Sol.  n(AUBUC) = n(A)+n(B) + n(C)— n(AnB) — n(BNC) — n(ANC) + n(AnBNC)
(1) A ={a,cef,h},B={c,d e f},C={a,b,c,f}
n(A) =5nB)=4,n(C)=4
nAnB) =3
nBNC) =2
nAnC) =3
nANnBNC) =2
ANnB ={ce,f}
BNnC ={cf}
AnC ={a,cf}
AnNnBnNnC ={cf}
AUuBUC ={a,c,d e, f b, h}
~n(AuBUC) =7 .. (1)
n(A) + n(B) + n(C)—n(AnB) — n(BNC) — n(ANC) + n(AnBNC)
=5+4+4-3-2-3+2=15-8=7 .. (2)
@"= (2)
=n(AUBUC) = n(A) + n(B) + n(C)—n(AnB) — n(BNC) — n(ANC) + n(AnBNC)
Hence it is verified.
(i1) A= {1,355, B =42;3.'5,6 }5 €= {1,5;6, 7}
n(A) =3,n(B)=4,n(C)=4
n(AnB) =2
nBnNnC) =2
n(CnA) =2
n(AnBnNnC) =1
n(AUBUC) =6
n(AUBUC) = n(A) + n(B) + n(C)— n(AnB) — n(BNC) — n(ANC) + n(AnBNC)
6 =3+4+4-2-2-2+1=12-6=6
Hence it is verified.
4.  In a class, all students take part in either music or drama or both. 25 students

Sol.

take part in music, 30 students take part in drama and 8 students take part in
both music and drama. Find

(i) The number of students who take part in only music.
(ii) The number of students who take part in only drama.
(iii) The total number of students in the class.

Let the number of students take part in music is M.
Let the number of students take part in drama is D.
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Sol.

Sol.

By using venn diagram

M D

(i)  The number of students take part in only music is 17.
(i1)) The number of students take part in only drama is 22.
(ii1)) The total number of students in the class is 17 + 8 + 22 = 47.

In a party of 45 people, each one likes tea or coffee or both. 35 people like tea and
20 people like coffee. Find the number of people who

(i) like both tea and coffee. (ii) do not like tea.
(iii) do not like coffee.

Let the people who like tea be T.
Let the people who like coffee be C

By using formula : | n(A U B) = n(A) + n(B) — n(AnB)
(1) n(TnC) = nT)+nC)—n(TuC)=35+20-45=55-45=10
The number of‘people who like both'coffee and tea = 10.

(i) The number of people who.donot like Tea
n(T) = nU)-n(T)=45-35=10
(ii1)) The number of people who do not like coffee
n(C’) = n(U)—n(C)=45-20=25.
In an examination 50% of the students passed in Mathematics and 70% of students
passed in Science while 10% students failed in both subjects. 300 students passed

in atleast one subjects. Find the total number of students who appeared in the
examination, if they took examination in only two subjects.

Let the students who appeared in the examination be 100%.
Let the percentage of students who failed in mathematics be M.
Let the percentage of students who failed in science be S.

Failed in Maths = 100 % — Pass% =100% — 50% = 50%

Failed in Science% = 100% — 70% =30%
Failed in both% = 10%
nMuUS) = n(M) +n(S)—n(MnNS)

50% + 30% — 10% = 70%
% of students failed in atleast one subject = 70%
.. The % of students who have passed in atleast one subject = 100% — 70% = 30%

30% = 300

100><}6610
30

-~. The total number of students who appeared in the examination = 1000 students.

- 100% = = 1000
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7. A and B are two sets such that n(A - B) =32 + x, n(B — A) = 5x and n(AnB) = x.

Ilustrate the information by means of a venn diagram. Given that n(A) = n(B),
calculate the value of x.

Sol. n(A-B) = 32+x
nB-A) = 5x A B
nAnB) = «x
n(A) = n(B)
32+x+x = Sx+x
32+2x = 6x
4 = 32
x = 8
8. Out of 500 car owners investigated, 400 owned car A and 200 owned car B,
50 owned both A and B cars. Is this data correct? OXQ
Sol. n(AuB) = n(A)+nB)—-n(AnB)
n(Au B) = 500 (given) .. (1)
n(A) = 400
n(B) = 200
n(AnB) = 50
~n(A) +n(B)—n(ANB) = 400+ 200-50=550 ...(2)
1 #2 .. This data is incorrect.

9. = Imacolony, 275 families buy Tamil newspaper, 150 families buy English newspaper,
45 families buy Hindi newspaper, 125 families buy Tamil and English newspapers,
17 families buy English and Hindi newspapers, 5 families buy Tamil and Hindi
newspapers and 3 families buy all the three newspapers. If each family buy atleast
one of these newspapers then find

(i) Number of families buy only one newspaper
(ii) Number of families buy atleast two newspapers
(iii) Total number of families in the colony.

Sol. (1) Tamil Newspaper buyers n(A) = 275
English Newspaper buyers n(B) = 150
Hindi Newspaper buyers n(C) = 45
Tamil and English Newspaper buyers n(A N B) = 125
English and Hindi Newspaper buyers n(B N C) = 17
Hindi and Tamil Newspaper buyers n(C nA) = 5

All the three Newspaper buyers n(AnBNC) = 3

(i)  Number of families buy only one newspaper
=148 + 11 +26 =185

(i)  Number of families buy atleast two news papers
=122+ 14+2+3=141

45-Q2+3+14)

o (ii1)) Total number of families in the colony

=148+ 11 +26+122+14+2+3 =326
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10.

Sol.

11.

Sol.

A survey of 1000 farmers found that 600 grew paddy, 350 grew ragi, 280 grew
corn, 120 grew paddy and ragi, 100 grew ragi and corn, 80 grew paddy and corn.
If each farmer grew atleast any one of the above three, then find the number of

farmers who grew all the three.
a = 600—-(120—-x+x+80—x)
= 600 — (200 —x) P R
= 600 —200 +x =400 + x
b = 350- (120 —x+x+ 100 —x) A
= 350-(220—-x)
= 350-230+x=130+x &v@
¢ = 280—-(80—x+x+100—x)
— 2800 — (180 — x) =280 — 180 +x = 100 + x .
Each farmer grew atleast one of the above three, the number C
of farmers who grew all the three is x.
= a+b+c+120—x+100—-x+ 80 —x+x=1000
400 +x+130+x+ 100 +x+ 120 —x+ 100 —x + 80 —x + x = 1000
=930 +x = 1000
x = 1000-930=70
. 70 farmers grew all the three crops
In the adjacent diagram, if n(U) = 125, y is two times of x and z is 10 more than x,

then find the value of x, y and z.

n(U) =125

Soxtyt+z+4+17+6+3+5 =125
x+2x+x+10+35 =125
4x+45 = 125
4x = 125-45
4x = 80
x =20
sy = 2x=2x%x20=40
z =x+10=20+10=30
Hence x = 20;y=40;z=30
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12.

Sol.

13.

Sol.

Each student in a class of 35 plays atleast one game among chess, carrom and
table tennis. 22 play chess, 21 play carrom, 15 play table tennis, 10 play chess and
table tennis, 8 play carrom and table tennis and 6 play all the three games. Find
the number of students who play (i) chess and carrom but not table tennis (ii) only
chess (iii) only carrom (Hint: Use Venn diagram)

A — Chess

B - Carrom

C — Table Tennis

/)
S /NN
n(C) 15

A B

nAnC) = 10
nBNnC) =8 C
n(AnBnNnC) =6
(1) y = 22—-(x+6+4)=22—(x+10)

22-x-10=12—x
21 - (x+6+2)=21—(8 +x)
21 -8 —x=13—x
y+z+3+x+2 +4+6 35

12—x+13—-¥+15+¥ = 35

% 40—35 = 35

= 40-35=5
(1) Number of students who pay only chess and Carrom but not table tennis =5
(i) Number of students who play only chess =12 —x=12-5=7
(i11) Number of students who play only carrom= 13 —x =13 -5=8

z

X

In a class of 50 students, each one come to school by bus or by bicycle or on foot.
25 by bus, 20 by bicycle, 30 on foot and 10 students by all the three. Now how
many students come to school exactly by two modes of transport?

A — bybus A B
B — by bicycle
C — on foot A
AN
n(B) = 20
n(C) = 30
n(AnBNC) = 10 C
n(AUBUC) = n(A)+ n(B) + n(C)— n(AnB) — n(BNC) — n(CnA) + n(AnBNC)
50 = 25+20+30-(10+x)—(10+y)—(10+2)+ 10
50 = 75-1f—x—10—y—10—z+ W =75-20—(x+y +2)
= 55-(x+ty+z)
x+y+z = 55-50=5
.. The number of students who come to school exactly by two modes of transport = 5.
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l Exercise 1.7 |

MurLtipLE CHOICE QUESTIONS :

1.

10.

Which of the following is correct?
(1) {7} € {1,2,3,4,5,6,7,8,9,10} 2) 7€ {1,2,3,4,5,6,7,8,9,10}
3) 7¢ {1,2,3,4,5,6,7,8,9,10} 4 {7} ¢ {1,2,3,4,5,6,7,8,9,10}

[Ans. (2) 7 € {1,2,3,4,5,6,7,8,9,10}]
ThesetP={x|xec Z~1<x<1}isa

(1) Singleton set (2) Power set (3) Null set (4) Subset

Hint: P= {0} [Ans. (1) Singleton set]
HU={x|xe N,x<10}and A={x|xe N, 2 <x <6} then (A'),is

(1) {1,6,7,8,9} (b) {1,2,3,4} (c) {2,3.4,5} d {}

Hint: (A)=A=1{2,3,4,5} [Ans. 3) {2,3,4,5}]
If BC A then n(ANB) is

(1) n(A-B) (2) n(B) (3) n(B—A) (4) n(A)

Hint: BC A=AnB=B [Ans. (2) n(B)]
If A= {x,y,z} then the number of non-empty subsets of A is

(1) 8 (2).,.5 3).6 (4) 7

Hint . Number of non-empty subsets =2 -1 =8=1=17 [Ans. (4) 7]

Which of the following is correct ?
(1) YcHab; (2) @efa by (3) {a}€ {a b} (4)la c da, b}

Hint : Empty set is an improper subset [Ans. (1) D C {a,b}]
If AUB = ANnB, then
(1) A#B 2) A=B 4) AcB (4 BcA
[Ans. (2) A= B]

IfB—A is B, then ANB is
(1) A 2) B 3) U 4) I
Hint: B-—A=B = A and B are disjoint sets. [Ans. (4) D]
From the adjacent diagram n[P(AAB)] is A B U
(1) 8 (2) 16 60 10
3) 32 (4) 64 O( 85 @
Hint: AAB={60,85,75,90,70} 3 65

= n(AAB)=5

= n(P(AAB))=2°=32 [Ans. (3) 32]
If n(A) =10 and n(B) = 15 then the minimum and maximum number of elements
in ANB is
(1) (10,15) (2) (15,10) (3) (10,0) (4) (0,10)

[Ans. (4) (0,10)]
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11.

12.

13.

14.

15.

16.

17.

Let A={J} and B=P(A) then ANB is

M {o.{gyy @ {J} 3) D 4) {0}

Hint: P(A)={D{J}} [Ans. (2) {F}]

In a class of 50 boys, 35 boys play carom and 20 boys play chess then the number

of boys play both games is

(1) 5 (2) 30 (3) 15 4) 10

Hint : n(AUB)=n(A)+ n(B) —n(AnB) = 50 =35 + 20 — n(AnB) = n(AnB) =5
[Ans. (1) 5]

IfU={x:xeNandx<10},A={1,2,3,5,8} and B= {2, 5, 6, 7, 9}, then n[(AUB)’]
is

(1 2) 2 ) 4 (4) 8
Hint : U = {1,2,3,4,5,6,7,8,9}

A = {1,2,3,5,8}

B = {2,5,6,7,9}

AuB = {1,2,3,5,6,7,8,9}
(AUB) = {4},
n(AuB) =1 [Ans. (1) 1]

For any three sets P, Q and R, P-(QNR) is %
(1) P=(QVR) 2) (PNQ) =R
G) P-QuP-R) (4) P=QN(P=R)
Hint : P-(QNR)=(P—-Q)u(P—R) [Ans. (3) @— QU(P - R)]
Which of the following is true?
(1) AAB=AnB (2) A-B=B-A
(3) (AUBY =A'UB 4 (AnB)Y=A'UB’
Hint: (1) (A-B) =AnB

X
2) A-B =B-A x
3) (AuUBY =A"UB «x
4 AnNnBY =A"UB V [Ans. (4) (AN B) =A’U B']

If n(AUBUC) =100, n(A) = 4x, n(B) = 6x, n(C) = 5x, n(A N B) =20, n(B N C) =15,

n(A N C)=25 and n(A N B N C)= 10, then the value of x is %

(1) 10 2) 15 (3) 25 4) 30

Hint :

n(AUBUC) = n(A)+ n(B) + n(C)— n(AnB) — n(BNC) — n(CnA) + n(AnBNC)

100 = 4x+6x+5x—20-15-25+10

100 = 15x-60+10

100 = 15x—-50

s 15x = 100+ 50=150
x =10 [Ans. (1) 10]

For any three sets A, B and C, (A — B) N (B — C) is equal to
(1) Aonly (2) Bonly (3) Conly 4 ¢
Hint: (A-B)n(B-C)isequal to ¢ [Ans. (4) 0]
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18.

19.

20.

Sol.

If J = Set of three sided shapes, K = Set of shapes with two equal sides and L. = Set
of shapes with right angle, then J NK N L is

(1) Set of isoceles triangles (2) Set of equilateral triangles
(3) Set of isoceles right triangles (4) Set of right angled triangles
Hint = AN
K ={
L = {{l} [Ans. (3) Set of isoceles right triangles]
The shaded region in the Venn diagram is
(1) Z—(XwY) (2) XuY)NZ 3) Z-(XNY) 4) ZUu(XNY)
Hint : Z—(XNY)

[Ans. 3) Z — (XNY)]

In a city, 40% people like only one fruit, 35% people like only two fruits, 20%
people like all.the three fruits. How.many percentage of people do netlike any one

of the above three fruits?

(M5 2) 8
3) 10 (4) 15 A
Hint : 40+35+20+x = 100% ﬂh
95% +x = 100%
x = 5%
[Ans. (1) 5]

-ﬁ/i < TEXT BOOK ACTIVITIES

Discuss and give as many examples of collections from your daily life situations,
which are sets and which are not sets.

Which are sets

(1) Collection of pen (i) Collection of dolls

(111) Collection of books (iv) Collection of red flower etc.
Which are not sets

(1) Collection of good students in a class.

(i1) Collection of beautiful flowers in a garden etc.
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Sol.

Sol.

Sol.

Sol.

Write the following sets in respective forms.

S. No Descriptive Form Set Builder Form Roster Form
1 The set of all natural numbers | A = { x : x is a natural | ,
less than 10 number less than 10} A=1{1,2,3,4,5,6,7,8,9}
2 The set of all positive integers | {X : X is a multiple of 3, (3,6,9, 12,18...
which are multiples of 3 xe N} P e
3 The set of all natural even | N = {x : x is a natural even | {240,810}
numbers. Less than 12 number, x < 12}
4 The set of all days in a week. | X = {Sunday, Monday, X = {x: xis a day in a
Tuesday, Wednesday, week] ’
Thursday, Friday, Saturday}
5 The set of all Integers A= {x:xis an on Integer} | {...-3,-2,-1,0,1,2,3...}

Fill in the blanks with appropriate cardinal numbers.

S.No | n(A) n(B) | n(AUB) | n(ANB) | n(A-B) | n(B-A)
1 30 45 65 10 20 35
2 20 45 55 10 10 35
3 50 62 87 25 25 37
4 30 43 70 3 27 40

Additional Questions and Answers

EXERCISE 1.1
LetA={0,1,2,3,4,5}. Insert the appropriate symbol € or ¢ in the blank spaces.

i o0___ A ) 6 A ()3 A (iv4 A
v 7 A
(i) 0€A (i) 62A (ii)3eA (v)4eA W7¢A

Write the following in Set-Builder form.

(i) The set of all positive even numbers.

(ii) The set of all whole numbers less than 20.

(iii) The set of all positive integers which are multiple of 3.
(iv) The set of all odd natural numbers less than 15.

(v) The set of all letters in the word ‘computer’.

(i) A = {x:xisapositive even number}

(i1)) B = {x:x1is a whole number and x < 20}

(ii1)) C = {x:xis a positive integer and multiple of 3}
(iv) D = {x: xis an odd natural number and x < 15}

(v) E ={x:xisaletter in the word “Computer”}
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3.

Sol.

Sol.

Sol.

Write the following sets in Roster form.

i) A={x:xe N, 2<x<10}
(ii) B={x:x¢ Z,—% <x<%}

(iii) C = {x : x is a prime number and a divisor of 6 }
iv) x={x:x=2",neNandn < §}

V) M={x:x=2y-1,y <5,y W}

(1) A :{3949 59 69 79 89 9}
(i) B =1{0,1,2,3,4,5)

(i) C ={2,3}
(iv) Given,x=2",ne€ Nandn <5.
Heren=1,2,3,4,5

n = = 2! =
n = = 22 =4
n = = 23 =
n = = 24 =16
n =5 = 2 =32

X ={2,4,8, 16,32}
(v) Given,x=2y—1,y<5andye W
Herey=0,1,2,3,4,5

y=0 = x=20)-1=-1

)y A W A B aa % ¢
y=2_.> x=212)-1=4-1=3
y=3 = x=203)-1=6-1=5
y=4_ 5 x=24)-1=8~5157
y=5 = x=2(05-1=10-1=9
M ={1,1,3,5,7,9}

EXERCISE 1.2

Find the number of subsets and number of proper subsets of a set X = {a, b, ¢, x, y, z}.
Given X = {a,b,c,x,y,z}. b‘?ﬂ
Then, n(X) 6
The number of subsets = n[P(X)] =2°= 64
The number of proper subsets = n[P(X)]-1=26—1=64-1=63
Find the cardinal number of the following sets.
(i) A={x:xisaprime factor of 12}.
(i) B={x:xe W,x<5.
(iii) X = {x : xis an even prime number}
(1) Factorsof 12 are 1, 2, 3, 4, 6, 12. So, the prime factors of 12 are 2,3.
We write the set A in roster form as A = {2,3} and hence n(A) = 2.
(i1) In Tabular form B = {0, 1,2, 3.4,5}
The set B has six elements and hence n(B) = 6
(i) X ={2} [2 is the only even prime number]
~nX)=1
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Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

Sol.

State whether the following sets are finite or infinite.
(i) A={x:xisamultiple of 5, x € N}.

@) B={0,1,2,3,4,..... 75}.
(iii) The set of all positive integers greater than 50.
(1) A=1{5,10,15,20,....... } .. Ais an infinite set

(i) Finite
(i11)) Let X be the set of all positive integers greater than 50
Then X = {51, 52, 53, ........ }
~. X 1s an infinite set.
Which of the following sets are equal?
(i) A={1,2,3,4},B=1{4,3,2,1}
(i) A={4,8,12,16}, B={8,4,16,18}
(iii) X =12, 4,6, 8}
Y = {x : x is a positive even integer and 0 <x <10}
(1) Since A and B contain exactly the same elements, A and B are equal sets.
(i) A and B has different elements.
. A and B are not equal sets.
(1) X=1{2,4,6,8},Y=1{2,4,6,8}
- Xand 'Y are equal sets.

Write C or Z in each blank to make a true statement.
0 45673 {45,678

(i) {abcy . [ ihef g

i) {4,5 6;7pc {4,.5,6,7, 8}

(i) {a bet & {bef gl

Write down the power set of A =1{3, {4, 5}}.

The subsets of A are

D, {3}, {4, 5}, {3.{4, 5}

P(A)={, J, {3}, {4, 5}, {3{4,5}}

EXERCISE 1.3

Find the union of the following sets.
(i A=1{1,2,3,56andB=1{4,5,6,7,8 (i) X={3,4,5'andY=0

i) AuB={1,2,3,4,5,6,7,8} (i1) XuY=1{3,4,5}

Find A N B if (i) A= {10, 11, 12, 13}, B = {12, 13, 14, 15}, (ii)) A={5,9,11}, B= .
i) AnB={12,13} (i1) ANnB=J

Given the sets A= {4, 5, 6,7} and B= {1, 3, 8, 9}, find A N B.

ANB=J

IfA={-2,-1,0,3,4}, B={-1, 3,5}, find (i) A — B, (ii) B — A.

(i) A-B=1{2,0,4} (i1) B-A= {5}

IfA={2,3,57, 11} and B={5,7,9, 11,13}, find A A B.
AAB=1{23,9 13}
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6.  Draw a venn diagram similar to one at the side and shade the regions representing
the following sets (i) A’, (ii) B’, (iii) A" U B’, (iv) (AU B), (V) A’ B’
Sol. @) A (i) B’ (iiii) A'UR
(iv) (AU BY (v) A'NB
7.  State which of the following sets are disjoint.

Sol.

Sol.

Sol.

Sol.

(i) A={2,4,6,8}, B={x:xis an even number <10, x € N}

(i) X={1,3,5,7,9},Y={0,2,4,6,8,10}

(iii) R={a, b, c, d, e},S={d, ¢, b, ¢, a}

1) A=1{2,4,6,8},B=1{2,4,6,8}
ANB=H2,4, 6,8+ soA andBrare notdisjoint sets.

(1) XNn¥Y ={}=90, X and Y are disjoint sets.

(1) RN S =Ha, b, ¢, d, e} # =72 R and Srare not disjoint sets.

IfA={a,b, ¢, d,e}and B ={a, ¢, i, 0, u} find AB. 29
A N B=Habic.deyn{a,e,iou} ={a, e}

EXERCISE 1.4

If A and B are two sets containing 13 and 16 elements respectively, then find the
minimum and maximum number of elements in AUB?

n(A) =13;nB)=16 A B
Minimum n(AUB) = 16
Maximum n(AUB) =13+ 16=29

If n(U) = 38, n(A) = 16, n(A"B) = 12, n(B) = 20, find n(AUB).

n(U) = 38
n(A) = 16 A B
n(ANB) = 12
n(B) = 20
n(AUB) = ?
n(B) = n(U)—n(B’) 380
n(B) = 38-20 : -
n(B) = 18 Hint : n(B)=n(U) —n(B’)
n(AUB) = n(A)+ n(B) — n(ANB) =38-20=18
n(AUB) = 16-12+18

n(AUB) = 4+ 18=22.
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3. LetA=1{b,d, e g h}and B={q, e, c, h} verify that n(A — B) = n(A) — n(A N B)

Sol. A = {b,d, e, g, h},B=1{a, e c, h}
A-B = {b,d, g}
n(A-B) = 3 .. (1)
ANB = {e, h}
nANB) = 2,nA)=5
n(A)—n(ANB) = 5-2=3 .. (2)

Form (1) and (2) we get n(A-B) = n(A)-n(ANB)
4. IfA=1{2,5,6,7} and B={3,5, 7, 8}, then verify the commutative property of

(i) union of sets (ii) intersection of sets

Sol. Given, A = {2,5,6,7}and B={3,5,7, 8}
(1) AuB = {2,3,5,6,7,8} .. (1)
BUA = {2,3,5,6,7,8} .. (2)

From (1) and (2) we have A UB = B UA
It is verified that union of sets is commutative.
(i1) AnB = {57} ..(3)
BNnA = {57} .. (4)
From (3) and (4) we get, ANB=B N A
It is verified that intersection of sets is commutative.
5. | IfA={b, c,dse} and B={b, c, e, g} and C ={a, c, e}, then verify
AUBUC) = (AUB)UC.

Sol. Given,A = {b,c d, e} andB={b,c,e, g} andC = {a, c, e}
NowBuUC =/{a,b,c e, g}
AUBUC) = Ya,b, e d e g} .. (1)
Then,AUB = {b,c,d, e, g}
(AuB)uC = {a,b,c,d e, g} ..(2)

From (1) and (2) it is verified that
AuBuUC) = (AuB)uC
EXERCISE 1.5

1. IfA={,3,5 7 9}, B={x; x is a composite number and x < 12} and
C={x:xeNand 6 <x <10} then verify AU(B N C)=(AUB) Nn(AuUC).

Sol. Given, A ={1,3,5,7,9}andB=1{4,6,8,9,10}and C={6,7, 8, 9}
BNC = {4,6,8,9,10} n{6,7,8,9}=16,8,9}
AuBnC) ={1,3,5,6,7,8,9} .. (1)

Then(AUuB) = {1,3,5,7,9} U {4,6,8,9,10} = {1,3,4,5,6,7,8,9, 10}
(AuC) =1{1,3,57,9,0{6,7,8,9}={1,3,5,6,7,8,9}
(AUB)N(AUC) ={1,3,4,56,7,8,9,10}n {1,3,5,6,7,8,9}
=1{1,3,5,6,7,89} .. (2)
From (1) and (2), it is verified that
AuBNC) =AUBNAULC)
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2. IfA, B and C are overlapping sets, draw venn diagram for : AN B
Sol.
(ANB)
3. Draw Venn diagram for AN BN C
Sol. A B
C
ANnBNC
4.  IfP={xstxe Nand1<x<11}, Q={: x=2n n e N and n < 6} and

Sol.

Sol.

R=44, 6, 8,9,.10, 12}, then verify P- (Qn R)=(P-Q) U (P-R)
The roster form of sets P, Qand R are P= {2, 3,4, 5,6,7,8,9,10}, Q= {2,4,6,8, 10}
and R = {4,6,8,9, 10,12}

First, we findQ R = {4,6,8, 10}
Then,P—-(QMR) = {2,3,5,7,9} .. (1)
Next,P-Q = {3,5,7,9}
andP-R = {2,3,5,7}
andso, P-Q)uU P-Q) = {2,3,5,7,9} - (2)
Hence from (1) and (2), it verified th it -(QNMR)=(P- Q) U (P-R)
Finding the elements of set Q
Given,x = 2n
n=1-—> x =2(1)=2
n=2 - x =22)=4
n=3 —> x =23)=6
n=4 - x =24=8
n=5—> x =20)=10

Therefore, x takes values such as 2, 4, 6, 8, 10
HfU={x:x € Z, 35 x<9A={x:x =2P+1,Pe Z, -2<P<3}
={x:x=q+1,q € Z,0<q<3}, verify De Morgan's laws for complementation.
Given,U = {-3,-2,-1,0,1,2,3,4,5,6,7,8,9}
A = {3,-1,1,3,5,7} and B= {1, 2, 3, 4}
Law (i) (AUB)” = A'nB’
Now,AUB = {-3,-1,1,2,3,4,5,7}
(AUB)Y = {-2,0,6,8,9} .. (1)
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Sol.

Sol.

Sol.

Sol.
Sol.

Then,A” = {-2,0,2,4,6,8,9} and
B = {-3,-2,-1,0,5,6,7,8,9}
A'NB" = {-2,0,6,8,9} .. (2)
From (1) and (2) it is verified that
(AUB)Y = A'nB’
Law (ii)) (AnB)” = A'UB’

Now,AnB = {I, 3}
(AnBY = {-3,-2,-1,0,2,4,5,6,7,8,9} ..(3)
Then, A’'UB” = {-3,-2,-1,0,2,4,5,6,7,8,9} .. (4)

From (3) and (4) it is verified that
(AnB)Y = A'UB’

EXERCISE 1.6

From the given venn diagram. Find (i) A, (ii) B, (iii) AUB, (iv) AnB also verify

that n(AUB) = n(A) + n(B) — n(ANB) U
(1) A = {ab,d, e g h} A/a B
(i) B = {b,c,e,f, h,ij} d

(i11) AUB = {a,b,c,d,e f, g hi,j} g

(i) ANB = {b, e, h}

So, n(A) = 6,n(B)=7, n(AUB) =10, n(ANB) =3
Now, rn(A) +n(B) — n(AnB) =6 +7-3 = 10
Hence, n(A) + n(B) — n(AnB) =n(AUB
If n(A) =12, n(B) = 17 and n(AUB) = 21, find n(ANB).
Giventhat n(A) /= 12, n(B) =17 and n(AUB) =21
By using the formula n(AUB) = n(A)+ n(B)—n(ANB)

n(AnB) = 12+17-21=8
In a school, 80 students like Maths, 90 students like Science, 82 students like
History, 21 like both Maths and Science, 19 like both Science and History 20
like both Maths and History and 8 liked all the three subjects. If each student
like atleast one subject, then find (i) the number of students in the school (ii) the
number of students who like only one subject.

Let M, S and H represent sets of students who like Maths, Science and History
respectively. M(80) C(90)
Then, n(M) = 80, n(S) = 90, n(H) = 82, n((M N S) = 21,
n(SNH)=19,nMNH)=20,n(MNSnH)=8

Let us represents the given data in a venn diagram.

(1)  The number of student in the school

=52+59+55+12+11+8+8=205
(1))  The number of students who like only one subject
=52+59+55=166
State the formula to find n(A U B U C).
n(AuBUC) = nA)+nB)+ n(C)—-n(AnB) - BNnC)—-n(AnC)
+(AnBnNB)

58— (14+14+8)
-2

H (82)
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5.

Sol.

Verifyn AUBUC)=n(A)+nB)+n(C)-n(ANB)- BNnC)-n(ANnC)+
(ANBNC) for the following sets A={1, 3,5, 6,8}, B={3,4,5,6} and C= {1, 2, 3, 6}
(AuBUC) = {1,2,3,4,5,6,8}
~n(AuBuUC(C) 7
Also,n(A) = 5,n(B)=4,n(C)=4,

Further, ANB = {3,5,6} =n(AnB)=3
BNnC = {3,6} >nBnNC)=2
ANnC = {3,5,6} =n(AnC)=3

Also, ANnBnNnC = {3,6} =>n(AnBNnC)=2
Now, nAuUBUC) = n(A)+nB)+n(C)-n(ANB)-nBNC)—n(ANC)+

n(A NBNC)
7 =5+4+4-3-2-3+2
7 = 13-8+2
7 =5+2
7 =17 Thus verified
EXERCISE 1.7
MurLtiPLE CHOICE QUESTIONS :
1. IfA={5,{5, 6}, 7} which of the following is correct?
(Medd 65 A (2) {5}eA 3) {7 eA (4 {6 € A
Hint: {5, 6} is an element of A. [Ans. (1) {5, 6} € A]
2. | IfX={a,{b, c},d}, which of the following is a subset of X?
(1) Ha, b} 2) {b c} (3) He, d; (4) da,d}
Hint : A is not an element of X. Similarly c. [Ans. (4) {a, d}]
3. "If a finite set A has m elements, then the number of non-empty proper subset of
Alis
(1) 2™ 2) 2"-1 (3) 2m-1 (4) 22"-1-1)
Hint : P(A)=2" .. Proper non empty subset=2m —2=2 (2"~ - 1)
[Ans. (4) 22" -1 -1)]
4.  For any three A, Band C,A —(BuU C) is
(1) (A-B)U(A-0) 2) A-B)n(Au )
3) A-B)uC 4) AuB-0)
[Ans. 2) (A-B)n(A-0)]
5. Which of the following is true?
(1) (AuB)=BUA 2) (AUBY=A"-B’
3) (AnBY =A’'NnPB’ 4) A-BNnC)=(A-B)N(A-0)
[Ans. (1) (AUB)=BUA]
6.  The shaded region in the venn diagram is

(1) AUB (2) AnB
(3) (AnBY 4 (A-B)u(B-A)

Hint: A .\\ [Ans. (4) A-B U B -A]

>
<

/,
1

1
)
e <
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UNIT TEST
Time : 45 Minutes CHAPTER -1 Marks: 25
Section - A 7. Which of the following sets are

(@)
(i)
1.

(@)
(i)

Answer all the questions.

Choose the correct Answer. Sx1=5
ThesetP={x|xe Z~1<x<l}isa
(1) Singletonset (2) Power set
(3) Null set (4) Subset
Which of the following is correct ?
(1) {7} € {1,2,3,4,5,6,7,8,9,10}

(2) 7€ {1,2,3,4,5,6,7,8,9,10}

(3) 7¢ {1,2,3,4,5,6,7,8,9,10}

4) {7} ¢ {1,2,3,4,5,6,7,8,9,10}
Which of the following is a correct
statement?

(1) @ Z{a by (2) Defa b}
) {atefa by (4) acia b}
IfU={x xeNandx <10}, A={1,
2,3,5,8} and B= {2, 5, 6,7, 9}, then
n[(AUB)’] is

(H 1 @) 2

(3) 4 4) 8

For any three sets A, B and C,
(A—B)n(B—C)isequal to

(1) Aonly (2) Bonly
(3) Conly 4 o
Section - B

Answer only five of the following

However Question number 12 is
compulsory. 5x2=10

Represent the following sets in set
builder form.

(i) B =The set of all Cricket
players in India who scored
double centuries in One Day
Internationals.

(i) C = {%%% ....... }

10.

I1.

12.

(@)
(i)

13.

equivalent or unequal or equal sets?

(i) A =The set of vowels in the
English alphabets.

B = The set of all letters in the
word “VOWEL”
(i) C=1{2,3,4,5}

D={xxe W, 1< x<5}
Write down the power set of the
following sets.

(1) A={a, b} (1) B={l,2,3}
[fU={x:x¢ N,x<10},A={2,3,4,8,10}
and B = {1,2,5,8,10}, then verify that
n(A U B )=n(A)+ n(B)—n(AnB)
Write the following sets in Roster
form.

(1) C= {x:x1sa prime number and

a divisor of 6 }

(1) x.={x:x=2n,neNandn <5}

Which of the following sets are

equivalent?

(1) A=1{2,4,6,8,10},
B={1,3,5,7,9}

(1) X={x:xe N, 1 <x<6},

Y = {x:x1isavowel in the English

Alphabet}
IfA={-2,-1,0,3,4},B={-1, 3, 5},
find (i) A— B, (i) B—A.

Section - C

Answer only two Questions of the
following.

However Question number 16 is
compulsory. 2x5=10

Using the given venn diagram, write
the elements of

() A (i) B (iii) AUB (iv) AnB
(VA-B (Vi)B—A (vii)A’ (viii) B’
(ix) U
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14.

15.

16.

A B u i
1 12 L
' 2.
Let A and B be two overlapping sets and i 3.
the universal set U.Draw appropriate | 4.
Venn diagram for each of the following, | >
i) AUB (i) AnB
(iii) (ANBY (iv) (B —A) ' 6.
(v) A'UB”  (vi)A'nB’ :
(vii) What do you observe from the |
diagram (iii) and (v)? i 7.
In an examination 50% of the students 8.
passed in mathematics and 70% of i
students passed in science while 10% ' 9-
students failod. in both,subjects. 300 | }?
students passed in atleast one subjects.
Find the total number of students who i 12.
appeared in.the' examination, if they |
took examination in only two subjects. 13,
If n(A) = 25, n(B) = 40, n(AUB) = 50
and n(B’) =25, find n(AnB) and n(U). !
WOC3 i
SR Y

(ANSWERS )

SECTION - A
Singleton

(2) 7€{1,2,3,4,5,6,7,8,9,10}
(1) @ £ {a b}

(1 1

4 o

(1)

SECTION - B

{x : x is an Indian player who scored
double (i) in one day international }

i) o x=
(1) {x:x n+1,ne N}

(1) Equivalent sets

(i1)) Unequal sets

@) {0, {1}, {2}, {3}, {1, 2}, {2, 3},
{1,3},{1,2,3}}

Thus verified

(1) {2,3}:31) {2, 4,8, 16,32}

(1) <Equivalent sets

(i1) Not equivalent set

@) {-2,0,4} (@) {5}
SECTION -C

() 1{2,4,7,8,10}

(i) {3,4,6,7,9, 11}

(i) {2,3,4,6,7,8,9, 10, 11}

(iv) {4,7}

v) 12,8, 10}

(vi) {3,6,9,14}

(vii) {1,3,6,9, 11, 12}

(vii) {1, 2, 8, 10, 12}

(ix) {1,2,3,4,5,6,7,8,9,10, 11, 12}

14. Refer Sura's Guide Exercise No.1.3,
0. No.7

15. 1000

16. 15;65

orders@surabooks.com Ph : 9600175757 / 8124201000 / 8124301000



Wis. Radaba fair $etmple www. TrbTnpsc.com

for Full Book Order online and Available at all Leading Bookstores

¢

*

CIntroduction

2.1 Number, numbers, everywhere! you have learnt
baout many types of numbers so far. Now is the time

to extend the ideas further.

2.2. Rational Numbers :
A rational number is a fraction indicating the

quotient of two integers, excluding division by zero.

l Exercise 2.1 |

11
Which arrow best shows the position of 3 on the number line?

1.
I I I |
5 4 3 2 1 0 1 2 3 4 5
Sol. 1 =3.666..... = 3.7 (nearly)
3
D arrow best shows the position of % on the number line.
D
5 4 3 5 a0 6 1 2 5 4 5
2. Find any three rational numbers between I—l and 2 .
11
. —~ 2 -6 -5 -4 -1
Sol. Three rational numbers between — and — are —,—,——,.....—
11 11 11 11 11 11
3.  Find any five rational numbers between

1
(i) 5 and % (ii) 0.1 and 0.11 (iii) —1 and —2
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ol. (i)

=1
5

1
a= —
4

. 1
Letq,, 4,, 4, q, and g, be five rational numbers, g, = 5 (a+b)

(ii)
(iii)

_1(1+1)= (M) l(i)zi
2\4 5 20 2\20 40
1
1732
1 1(1 1(20+19 1 (39 39
%25(“*92):2(4 %):5( ) E(%)zﬁ
(1 39)_1 (40+39)_1(79)_ 79
37160) "2 U160 )" 2\160) " 320
1 1 79 1(1 79 1 (80+79 1 (159 159
=3 @0 = g =35 am) :5( )5 ()

1 9 19 39 79 159

Hence five rational numbers between 1 and — —_————,—
4 5 40 80°160°320° 640

Therational numbers between 0.1 and0.11 are0.101,0.102,0.103, ............. 0.109.
—land -2
Let 395 .9, qgand g, be fiverational numbers:

1 1 1 -3
g, @+ b) == (1)) = 63 =5

S SRR S

_1 (_1;_9) _ l(w) _ 1 (—_17)_—_17
2 8 2 8 2 U8 ) 16

1 -17
4= 5 (a+gq,)=-1and Te

:% (_1+—1_167) :% ((—16);(—17)) :% (—1_363):_3_323

-3 5 -9-17 33

The five rational numbers between —1 and -2 are —,—,—,——

2747816 32"
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Irrational numbers :

A number having a non-terminating and non-recurring decimal expansion is called an

andg#0
For example, \/5,\/5 ,e, T

irrational number. (i.e) it cannot be written in the form P , where p and ¢ are integers

q

(i.e) The square root of every positive but not a perfect square number is an irrational

l Exercise 2.2 |

1.  Express the following rational numbers into decimal and state the kind of decimal

number.

expansion.
o 2 . 3 ceey 22
1) — n -5— i) =
() - (i) ™ (iii) 3
o 2

Sol. (1) =
® =

%: 0.285714,

Non-terminating and récurring

i 53-8
ii) 5—=——+
1
53 _ 537
11

Non-terminating and recurring.

(ii) 22
3

22 =
—=73
3

Non-terminating and recurring.

b

327 0.285714
200 72
60
56
40
35
50
49
10
17
30
28
2
5.27 '
1158
55
30
22
80
77
3
7.3
322
21
10
9
!
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1.635
327
(iv) —— 200|327
200 200
327 . 1270
500 =1.635, Terminating. 1200
700
600
1000
1000
0

2.  Express % in decimal form. Find the length of the period of decimals.

| 0076923
Sol. 3 13100
91
90
78

120
117
30
26
40
39

1
i =0.076923 has the length of the period of decimals = 6.
3

3.  Express the rational number 1 in recurring decimal form by using the recurring
33

decimal expansion of TR Hence write % in recurring decimal form.

1 —
Sol. The recurring decimal expansion of - 0.09090909....=0.09

1 —
v 33 =0:03030303...=0.03 A5 N 53 52
"3

33 33
=2+(5><L)
33

=2+(5x% 0.0_3)
=2+(5x%0.030303:-")
=2+40.151515----
=2.151515-----=215
4.  Express the following decimal expression into rational numbers.
@ 024 () 2327 (i) -5.132
(iv) 317 v) 17215 (vi) -21.2137
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Sol. (i) 0.24 o
Letx = 0.24=0.24242424.--... (1)
(Here period of decimal is 2, multiply equation (1) by 100)
100x = 24.242424........ .(2)
(2)-(1)
100x —x = 24.242424....—0.242424....
99x = 24
24
r = =
- 99
(i) 2.327
Letx = 2.327327327........ (1)
(Here period of decimal is 3, multiply equation (1) by 1000)
1000x = 2327.327........ -(2)
(2) - (1)
1000x —x = 2327.327327...-2.327327.-
999x = 2325
2325
x = =222
Giii) -5.132 999
—5132 —1283
¥ 771327 000 T 250
(iv) 347
Letx = 3.1777........ .(1)
(Here the repeating decimal digit is 7, which is the second digit after the decimal
point, multiply equation (1) by 10)
1066 =4 3 15977 5. ~.(2)
(Now period of decimal is 1, multiply equation (2) by 10)
100x = 317.7777........ ..(3)
3)-2)
100x — 10x = 317.777....—31.777....
90x = 286
_ 286 143
x = —_—=-_-
— 90 45
v) 17215
Letx = 17.215215........ (1)
1000x = 17215.215215........ .(2)
2)-1)
1000x —x = 17215.215215... — 17.215...
999x = 17198
17198
7 999
Vi) _21.2137
Letx = -21.2137777........ (1)
10x = —-212.137777........ -(2)
100x = -2121.37777........ ..(3)
1000x = —21213.77777........ ..(4)
10000x = 212137.77777 ..(5)
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(Now period of decimal is 1, multiply equation (4) it by 10)
3)-@)
10000x — 1000x = (-212137.7777...) — (-21213.7777...)
9000x = —190924
190924
9000

5. Without actual division, find which of the following rational numbers have
terminating decimal expansion.

. " 21 ceer 49 219
®» 7 am (iii) 4= ™ %
128
Sol. (i) 7
128
2| 128 7 7
So — = o0
2| 64 128 2°5
21 32 This of the form 4m, n e W
21 16 7 L . :
N So 8 has a terminating decimal expansion.
2| 4
2|22
1
" 21
(ii) 5
5/ 15
3| 3 3| 21
1 7
21 Ax1 7 7
“15 T sxF 5 0%
So '12—51 has a terminating decimal expansion.
9 149
(iii) 4£=§
5/ 35
T 7
1
49 149 o
35 Sl This is not of the form e

9 . . . .
So, 4§ has a non-terminating recurring decimal expansion.
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v 2 2| 2200
2200 2| 1100
219 219 2| 550
2200 235211 5| 275
This is not of the form L3
2"s" 11
So, 219 has a non-terminating recurring decimal expansion.

l Exercise 2.3 |

1.  Represent the following irrational numbers on the number line.

i 3 i) V47 (i) V6.5
Sol. (i) /3

A oo B. 1 Cc 'E

.

(i) Draw a line and mark a point A on it.

(i1)) Mark a point B such that AB =3 cm.

(ii1)) Mark a point C on this line such that BC = 1 unit.

(iv) Find the midpoint of AC by drawing perpendicular bisector of AC and let it be O.
(v)  With O as center and OC = OA as radius, draw a semicircle.

(vi) Draw a line BD, which is perpendicular to AB at B.

(vii) Now BD = /3, which can be marked in the number line as the value of
BE=BD= .3

(i) 4.7

5
T

A fe) B

C E
(i)  Draw a line and mark a point A on it.
(i1))  Mark a point B such that AB =4.7 cm.
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(iii)

Sol.

(ii1)) Mark a point C on this line such that BC = 1 unit.

(iv) Find the midpoint of AC by drawing perpendicular bisector of AC and let it be
0.

(v)  With O as center and OC = OA as radius, draw a semicircle.
(vi) Draw a line BD, which is perpendicular to AB at B.
(vil) Now BD = /4.7, which can be marked in the number line as the value of

BE =BD = v4.7
V6.5

A [¢) B 1 C E

(i) Draw a line and mark a point A on it.

(1)) Mark a point B such that AB = 6.5 cm.

(i11) Mark a point C on this line such that BC = 1 unit.

(iv) Find the midpoint of AC by drawing perpendicular bisector of AC and let it be O.
(v).. With O as center and OC = OA as radius, draw a semicirele.

(vi) Draw a line BD, which is perpendicular to AB at B.

(vii)/Now BD = 6.5, which can be marked in the number lin¢ as the value of
BE =BD = /6.5
Find any twe irrational numbers between
(i) 0.3010011000111.... and 0.3020020002....
12

(ii) g and 3 (iii) /2 and \/3

(i) 0.3010011000111.... and 0.3020020002....
Two irrational numbers 0.301202200222......, 0.301303300333........

(ii) — and —

0.857142 ...

<o
I

— = 0.923076
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(iii) \/E and \/5
1.4142...... 1.732.....
1| 2,00,00,00,00,00 1 3,00,00,00
1
1
24 |1 100
o6 27 | 200
281 (400 L
281 343 1100
2824 | 11900 1029
11296 3462 | 7100
28282 60400 6924
56564 —
3600 28282 176

3.  Find any two rational numbers between 2.2360679..... and 2.236505500....
Sol. Any two rational numbers are 2.2362, 2.2363

Real/Numbers

The real numbers consist of all the rational numbers and-all the irrational numbers.

Real numbers can be thought of as points on'an infinitely long number line called the
real line, where the points corresponding to integers are equally spaced.

l Exercise 2.4 |

1.  Represent the following numbers on the number line.
(i) 5.348 (ii) 6.4 upto 3 decimal places. (iii) 473 upto 4 decimal places.
Sol. (i) 5.348 )
Step : 1 T T T T T T T T T 1 U R ) B
—7—6—5—4—3—2—10__1—2'345'67

-
-
———— l
-
-
-

4

-
- ’
-

Step : 2 T T TS T T T T T
5 51 55354 5.5576.5.;7 58596
Step : 3 “ | | =T ~J T
53 53] *5’33534535536331538539 5.4
Step : 4 S B 1 T T T — T T

534 5341 5342 5343 5344 5345 5346 5.247 5.348 5.349 5.35
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(i)

Step 1 : First we note that 5.348 lies between 5 and 6.

Step 2 : Divide the portion between 5 and 6 into 10 equal parts and use a
magnifying glass to visualise that 5.348 lies between 5.3 and 5.4.

Step 3 : Divide the portion between 5.3 and 5.4 into 10 equal parts and use a
magnifying glass to visualise that 5.348 lies between 5.34 and 5.35.

Step 4 : Divide the portion between 5.34 and 5.35 into 10 equal parts and use a
magnifying glass to visualise that 5.348 lies between 5.348 and 5.349.

Step 5 : Divide the portion between 5.348 and 5.349 into 10 equal parts and
use a magnifying glass to visualise that 5.348 lies between 5.349
and 5.348.

We note that 5.349 is visualised closed to 5.349 than to 5.348.

6.4 upto 3 decimal places.

6.4 =6444......
= 6.444 (up to 3 decimal places).
The number lies between 6 and 7.

. T T 1 17 1 1. T 1T 1T 1T I _TI-+-11°
Step:l 7 6 5.4 3 2 - 012374 5 6/

) T T 1.1 1 T T T 1
Step : 2 6 61 6263 64 65 66761 68 69 7
Step :3 T T T T T
6.4 641 642 643644 645 6A6-647 648|649 65
5341 6.443 6.445 6447 6349,
Step : 4 TT T T ¢ T T T T T 1
6.44 6.442 6.444 6446 6448 6.45

Step 1 : First we note that 6.444 lies between 6 and 7.

Step 2 : Divide the portion between 6 and 7 into 10 equal parts and use a
magnifying glass to visualise that 6.4 lies between 6.4 and 6.5.

Step 3 : Divide the portion between 6.4 and 6.5 into 10 equal parts and use a
magnifying glass to visualise that 6.4 lies between 6.44 and 6.45.

Step 4 : Divide the portion between 6.44 and 6.45 into 10 equal parts and use a
magnifying glass to visualise that 6.444 lies between 6.445 and 6.444.

We note that 6.4 is visualised closed to 6.444 than to 6.445.
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(iii) 4.73 upto 4 decimal places
4.73 =4.73737373...........
=4.7373 (correct 4 decimal places).
The number lies between 4 and 5

Step:1 T T T T T T T T T L4+ T T T T1°
-7 -6 54 -3 2 -1..6--T" 2 3 4 556 7
: T T T T T T T
Step : 2 4 41 42 43 44 __45--36 47 48°49 5
Step : 3 T Pt B W — 1
P 47 471 472 4T3 474 AT574T6_477 478 479 48
AT 413 47 4737 4139
Step : 4 T T 1T T T T I.-T &~_T.7T1
473 4732 474 - 3736 4738, 474
Step : 5 e I7372 47374 47376 47378 438

I 1 1 1 1 T T
4737 47371 47373 47375 AT3TL. 47379

Step 14 First we note that 4.73 lies between 4and'5.

Step 2.:..Divide the portion between 4 _and 5.into 10 equal parts and use a
magnifying glass to visualise that 4.73 lies between 4.7 and 4.8.

Step 3+ Divide the portion between 4.7 and 4.8 into 10 equal parts and use a
magnifying glass to visualise that 4.73 lies between 4.73 and 4.74.

Step 4 : Divide the portion between 4.73 and 4.74 into 10 equal parts and use a
magnifying glass to visualise that 4.73 lies between 4.733 and 4.734.

Step 5: Divide the portion between 4.733 and 4.734 into 10 equal parts and
use a magnifying glass to visualise that 4.73 lies between 4.7332 and
4.7334.
We note that 4.73 is visualised closed to 4.7332 than to 4.7334.
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l Exercise 2.5 |

1. Write the following in the form of 5":

1
i) 625 i) (iif) 5 (iv) V125
Sol. Q) e 1 1 1 3
625=5' (i) <=5 (i) 5=5 (V) V5= T =(s7): = 52
5| 625
B 5] 125
e 5| 25
2 5|5
= 1

2. Write the following in the form of 4":

@ 16 (ii) 8 (iii) 32
Sol. (i) 16 = 42
1 1 3
(ii) 8 = 41x 42— 42 = 42 2| 32
2116
W% 2
2 = 4 x4 42 = 4 2 =42
(111) 3 x4 x B
3. | Find the value of 20 2
1 2 =3 o4 -2 1
. 1 " 2D e 02 . 3
(i) (49)2 (i) (243)s (iii) 9?2 (iv) (E)
! 1 31243
Sol. Q) (49)2 = (7x7)2 =7 3| 81
2 2 5X% 31 27
(i1) (2435 = (35)5=3 ?=32= 9 3o
2 3 7 ><_73 11 33
(iii) 92 = (32)2 =3 :3—3:3_3:2_7 1
) 2 2
3

(%) - (%{GU )
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4. Use a fractional index to write:
1 7
@ 5 i ¥ (i) (Y49)° (iv) (3 100)
! I 5 B}
Sol. (i) +5=352 (i) 7=72 (i) (3/49) = 493
7 Y 7
(iv) (1]7 ol (1)5
V — — = = —
100 1003 ! 100
1003
5.  Find the 5" root of
. . 1024
(i) 32 (ii) 243 (iii) 100000 (iv) 3125
l 1 ><i
Sol. (i) P2 =325=(p5)5=2 £ =2
! T gxg
(i) J243 = 2435 =(35)5=3 4 =3

Sol.

(iii) /100000

O

(100000)5 =(10% )E
1

(i) 41024 (1024) A

3125 3125 (E) 5

l Exercise 2.6 |

Simplify the following using addition and subtraction properties of surds:

(i) 5V3+18J3-243 (i) 45 +235-335
(iii) 3v/75 + 548 —/243 (iv) 5340 +23/625 - 33320

(i) 5V3+18V3-23 =(5+18-2)/3 =213
(i) 4Y5+2¥5-3¥5 =4 +2-3)35 =335

(iii) 375 +5+/48 - /243 3| a3
3| 81
= 3/5x5%3+5/3x2x2x2x2 —/3x3x3x3x3 sy SIS ;%
=3x5\3 +5x2x243 ~3x343 3o S Sy
=153 +2043 -9 33 3_? Ny
=(15+20-9)"/3 =263 1 2 2
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21 40 5(625 320

. 3 3 A3 L
(iv) 5340 +2%625 - 33320 >0 5010 160
= Y3 %5423 x5 3323 x 2% x5 [ 10 5| 25 80

= 5x2x 35 +2x535 —3x2x235 51 5 5 40

Sol.

Sol.

= 1035 +1035 — 1235 1
= (10+10-12)¥5 =835

(9]

[, T NS I \O TN \O I S R \S T \O)
AN
o

Simplify the following using multiplication and division properties of surds :

(i) V3xV5x2 (i) V35+7
(iii) 327 x Y8 x 3125 (iv) (7va —5Vb)(7a +5b)
225 25
o (-]
@) B x5xV2 = Bx5x2=430
(i) NN :\ES:@
(i)  27xYBx125=30Tx8x125 =B x 2’ x5=13 x 2 x 5=30
(iv) (Ia =5v5) 7z +595) = (1/a)’ =(59B) =49a - 25b
225 25
™) [\/77 \/:] \/_ 3[729
_ \r 3243
- -5 S
3| 27
- 9 _(5_5),2 —
- 2_7_E)X4 (9 12)X4 g_z
_ 20—15)x2:ixz_§ T
6

4364

If V2 =1.414, 3= 1.732, V5= 2.236, J10= 3.162, then find the values of the
following correct to 3 places of decimals.

(i) +40-+20 (ii) /300 ++/90 -8

(i) V40 —=+/20 JA4XT10 =\2x10 = \J(4-2)10 = J2x10 = V2 x/10
= 1414 x3.162=4.471068 = 4.471

(i) B00+90—-+8 = BX100+9x10++/4x2 = 103 +310 +242
= 10 x1.732+3 x3.162 +2 x1.414
= 17.32+9.486 +2.828 = 29.634

36
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4. Arrange surds in descending order :

(i) Ys.¥4.93 iy 335,347 V3
Sol. (i) ¥5,¥4,43
1
53 . The order of the surds 3/5,3/4,%3 are 3,9,6.
1
49

1

36 l.emof3,9,6i1s 18

1 Ix6 6
"3 3x6 18
1 Ix2 2
9 9x2 18
1 1x3 3
6  6x3 18
L I 5%_ 6L— =
(53) = =(5%)18 = (15625)18
2 1
(4§) = 418 = (42)i5 =161
\ & 1 i
(3g) = 318=(33)18 =278

1
1 1 —
.~. The descending order of’ 5,304,403 is (15625)is >27)5 > 16 i.c. 35> 3> Ya

iy RETNB
The order of the surds %/%,%/%,%/% are 6,12, 4

l.c.mof6,12,41s 12

1o b2 2 1 L
R = 56=592 =512 = (52)17 = 2512
L
Y1 712
1x3 3

.. The ascending order of the surds

1 1 1
Y5 347 5 is 712 <257 <277 thatis 47 < Y5 < B
5. Can you get a pure surd when you find
(i) the sum of two surds (ii) the difference of two surds
(iii) the product of two surds (iv) the quotient of two surds
Justify each answer with an example.

Sol. (i) Yes  AR21+(=3321) = 21
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53

Sol.

Sol.

Sol.

(i) Yes
(ii1) Yes

(iv) Yes

P5-6425 =

sxfa =

25(7-6)=425
%/%,apuresurd

Can you get a rational number when you compute
(i) the sum of two surds
(iii) the product of two surds

Justify each answer with an example.

(i) Yes (5-3)+(5+3)
(i) Yes (5+3/7)-(-6+37)

V2x5 B x5 _ 5
V2 N1
(ii)  the difference of two surds
(iv) the quotient of two surds

= 10, a rational number

= 11, a rational number

(ii1) Yes (5+ \/g) (5 —\/g) = 25 -3 =122, arational number

(iv) Yes

55
5

= 5, a rational number

l Exercise 2.7 |

Rationalise the denominator

: 1 IX\/%_\/%_\/SX5><2_ A2 2

@ J50 50 50 50 S5x5x2  Ax5x2 10

(i S 5 N5 B

35 3575 3x8 3

(i) J75 _ N3X5X5 :Sﬁxﬁ_ﬂ_ﬁ

. J18 Bx2x3  3W2xJ2 3x2 6

w3 sk A

' 6 Joxvs £ 2
Rationalise the denominator and simplify

/T RN R N R, S N 0V NN SN
() 27 - 18 (ii) NEEING) (iii) 35276 (iv) J612 J6—2

V48 ++32 48 ++/32 x\27+418

Multiply  the  numerator

O s
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Sol.

P3X16X3X9 +/2X16X3X9 ++/3Xx16X2%X9 +/2x16X2%9
729 324

4x3x3+4x3J6 +4x3J6 +4x2x3
405

36+1246 +126 +24 60+ 244/6
405 405

(ii) 5\/5"'\/5 _ (5\/§+\/§)x(\/§—\5)
V3+2 (V3++2) x(\3-+2)
5V3 %3 +32x B -53%xV2 -2
NN
5x3+46-5V6-2 _ 13—14\% _ W

3-2
(i) 265 (2J6-+5) x3/5+26
35 -26 (35 —246) %345 + 246
26 %345 3455 — (2./6)" — 245 x /6
(335) ~(2V6)
63/30 =3x5-4%6-230 _ 4/30-39 430 -39

95— 4%6 45-24 21
) BB V5(J6 —2) -5 (6 +2)
Jo+2 Jo-2 (Vo+2)(V6-2) )
)%_2\/5—)%—2\/5 _ —4\/§=—/{\/§=_2\/§

Ny 6—4 b}

J1-2 o

Find the value of @ and b if =aJ7+b. (>
a \/7+2 ‘o

\/\/zlzzaﬁ+b

VT-2x4y7-2 _ (J7-2) 7' -2/7x2+2°
JT+2xyd1-2 722 7-4

7-47T+4 11-4/7 11 47

3 3 3 3

LHS =

47 11

TNILAS = afT+b
303

cax? = _43 :>a=_?4

11
h = —
3
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1
4. Ifx=V5+2 , then find the value of x? +—.
X

Sol. Ifx = +5+2

11 xy5-2 5-2  5-2 5-2

1
X S5+2 S5+2x5-2 52 2 5-4 1

el o Bz g = 2o (v ) =i max 520

X
8-5v2
5.  Given 2= 1.414, find the value of % (to 3 places of decimals).

8-5v2  (8-5v2)x(3+2v2)  24-15V2+1612-10x2

Sol. 3-2v2 (3-2v2)x(3+2v2) 32— (242)
_ 24+42-20 4+(—4+ 1414 =5.414
9—4x2
l Exercise 2.8 |
1. = Represent the following numbers.in the scientific notation:
(i) 569430000000 (i) 2000.57
(iii) 0.0000006000 (iv) 0.0009000002
Sol: (1) 569430000000 /= 5.6943 x 10!
(11) 2000.57 = 2.00057 x10°
(iii) 0.0000006090° = 6.0 x107
(iv) 0.0009000002 = 9.000002 x 10
2. Write the following numbers in decimal form:
(i) 3.459 x 10°¢ (i) 5.678 x 10*
(iii) 1.00005 x 10 (iv) 2.530009 x 10~
Sol. (1) 3.459 x 10° = 3459000
(11) 5.678 x 10* = 56780
(iii) 1.00005 x 10~ = 0.0000100005
(iv) 2.530009 x 107 = 0.0000002530009

3. Represent the following numbers in scientific notation:
(i (300000)* x (20000)* (i) (0.000001)"~+ (0. 005)*
(iii) {(0.00003)¢ x (0.00005)*}~+ {(0. 009)* x (0.05)*}
Sol. (i) (300000)* x (20000)* = (3.0 x 10°)* x (2.0 x10%)*
= 32x10"9% 24 x 10" =9 x 16 x 10! 16
= 144 x 10?° = 1.44 x 10%
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Sol.

Sol.

(ii) (0.000001)!'+ (0. 005)?

(Lox10)" _ (1.0)'"' x107

(5.0x10%)" (5.0 x107
= 1.25x10°x 10 =125 x 1037*2=1.25 x 107

(iii) {(0.00003)° x (0.00005)*}+ {(0. 009)* x (0.05)*}

(3.0x107)° x(5.0x107%)"

9.0x107°)" x(5.0x1072)’

( %)

30100 x 5 x 107 36x54 %1072 3 x5t <107

9’ x107x52x10*  (32)’x10°7*x5* 3 x5 x107"
= §4-2x]QS0+13
= 52x1077=25x10"7=2.5x10" x 103" =2.5x107¢

Represent the following information in scientific notation:

(i) The world population is nearly 7000,000,000.

(ii) One light year means the distance 9460528400000000 km.

(iii) Mass of an electron is 0.000 000 000 000 000 000 000 000 000 00091093822 kg.
(i) The world population is nearly 7000,000,000 = 7.0 x 10°
(i1) One light year means the distance 9460528400000000 km = 9.4605284 x 10"° km
(iii) Mass of an electron is

0.000 000.000 000.000 000 000.000 000.00091093822 kg.=9.1093822 x 103" kg

Simplfy :
@ (2.75%107) +(1.23 x 10%)
(iii) (1.02 x 10') x (1.20.x 1073)

(0.000001)"!

: =1x10%+9x%53=125x 1057
(0.005)

R

(i) (1.598 % 10'7) — (4.58 x10%)
(iv) (8.41x 10%) + (4.3 x 10°)

(i) 2775 % 10""= 27500000
1.23 x 10° = 123000000
(275 x 107) + (1.23 x 10%) = 27500000 +
123000000
150500000 = 1.505 x 10°
(i) (1.598 x 10'7) — (4.58 x10')
1.598 x 10" = 159800000000000000
4.58 x10'* = 4580000000000000
(1.598 x 10"7) — (4.58 x10')
= 159800000000000000

(iii) (1.02 x 10') x (1.20 x 10%)=

(iv)  (8.41 x 10%) + (4.3 x 109)

(—) 4580000000000000
155220000000000000 = 1.5522 x 10"

1.02 x 10'°%1.20 x 1073

= 1.02 x 1.2gfx101°*3 =1.224 x 107
8.41x10* _ 841x1072 x10*
43x%10° 43x107' x10°

841x1072%% 841 10°
= — = —x—=19.5581395 x 10>*
X103 TERTE 9.5581395 x 10
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1.95581395 x 10' x 1072
1.95581395 x 101 =0. 195581395

l Exercise 2.9 |

MuLtipLE CHOICE QUESTIONS :

1.

If n is a natural number then ./, is
(1) always a natural number (2) always an irrational number.
(3) always a rational number (4) may be rational or irrational

[Ans: (4) may be rational or irrational]

Which of the following is not true?
(1) Every rational number is a real number.
(2) Every integer is a rational number.
(3) Every real number is an irrational number.
(4) Every natural number is a whole number.
Hint : Real numbers contain rationals and irrationals.

[Ans: (3) Every real number is an irrational number]
Which one of the following, regarding sum of two irrational numbers, is true?
(1) always an irrational number (2) may be a rational or irrational number.
(3)-always a rational number (4) always an integer.

[Ans: (2) may,be a rational or irrational number|

Which one of the following has a terminating decimal expansion? %
8 14 1
n 2 @ 2 3 4 (4=
64 9 15 12
. 5 5 5
Hint: —=— Ans: (1) —
64 2° [ W 64 ]
Which one of the following is an irrational number?
7
(1) @ 2 ¢ L OF:
Hint : 7 represents a irrational number [Ans: (4) ©t]

An irrational number between 2 and 2.5 is

RN 2) s (3) V25 4 8
Hint: 2*=4and 2.5*> =6.25 [Ans: (2)/5]

1
The smallest rational number by which 3 should be multiplied so that its decimal

expansion terminates after one place of decimal is

1 3
H — 2 — 3) 3 4) 30
(1) 0 (2) 0 (3) 4)
Hint : %is the small number. [Ans: (3) %]
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10.

11.

12.

13.

14.

15.

16.

If% = (0.142857 then the value ofg is

(1) 0.142857 (2) 0.714285 (3) 0.571428 (4) 0.714285
1 -
Hint: 5 x 7= 5% 0.142857 = 0.714285 [Ans: (2) 0.714285 |
Find the odd one out of thj@llowing. /5
27 54
) x2S 3) T2x & 4 =
Hint: /72 x /8 = +9x8 x8=3x8=24 [Ans:(4)E]
J84
034 +0.34 =
(1) 0.687 (2) 0.68 (3) 0.68 (4) 0.687
Hint: 0.343434 .. +0.344444 ... = 0.687 [Ans: (1)0.687 ]
Which of the following statement is false?
(1) The square root of 25 is 5 or —5 (2) J25=5
(3) —v25 =—5 4) 25 =45 [Ans. )25 =1£5]
Which one of the following is not a rational number?
8 7
(1) \/% @ 3 (3) o.01 (4) V13

. 8 4.2 . : 7. g
Hint : (1)/ [~ = /= = = is arational number (2) - 1is arational number
18 9 3 3

1 1
(3) +0.01 = Jm m is a rational number (4) 13 isnotarational number
[Ans. (4) \/1_3]

V274412 =
(1) B9 @) 56 3) 53 @) 35
Hint : J27+12 = Jox3+4x3=33 +23 =53 [Ans. (3) 53 |
If \/80 =ky5,then k= )
(1) 2 2) 4 (3) 8 4) 16
Hint : Y80 = Jiex5=4J5=k5= k=4 [Ans. (2) 4]
471 x23 =
(1) 610 2) 821 (3) 810 @) 621
Hint : 47 % 2\/§ = 8x Tx3 =821 [Ans. (2) 8\/2—1]
When written with a rational denominator, the expression % can be simplified
as

V2 3 J6 2
m 5 @ 5 3 5 @ 3

. 23 2B 1 2 26

Hint : ﬁ = mxﬁ_m_w |:Ans.(3)§]
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17.

18.

19.

20.

When (245 —2) is simplified, we get
1) #5+22 @ 2-410 3) 8-4/10 @) 2102

Hint : (25-+2) = @V5)-2x2V5 xy2 +422
4x5 —4J104+2=22 410 [Ans. 2) 22— 44/10]

,3 73
(0.000729) 4 %(0.09) 4 =

10° 10° 10? 10°
(1) E (2) > (3) 3 4) 3
3 -3

Hint : (0.000729)% x(0.09)%

-3 -3 -3
J— _ 3 _ -
= (729%x107) 4 x(9%107)% = (720)73 ><1o—;/><—3><94 X102 x>
A A
2
3 3003 3 ol 2
= (7297 107 x94 x102 = (729x1072)4 x10 2 x94
3 2 3 =3 _ E
= (93x102)% x102.x94 — (93)4 ><1074><73x102><94
2
6
- 32 3 93 '
= 94 %102 2x94=094 4x1072
<=V 6 6 6 10¢
10 10° 10
= 94 X106:9_3X106:—:—:— Alls.(4)
o () 3 3%
If V9% =392 | then x = )
2 1 5
nH = 2) - 3) - 4) =
(D 3 (2 3 (3) 3 4) 3
L L x
Hint : (9x)2 = (92)3:>92 =93 :>5=§ = 3x=4
_ 4 Ans. (2 i
X = 5 |: () 3

The length and breadth of a rectangular plot are 5 x 10° and 4 x 10* metres
respectively. Its area is

(1) 9x10' m? (2) 9x10° m? (3) 2 x10'" m? (4) 20x10%° m?
Hint : /=5 x 10° metres; b = 4 x 10* metres
SArea=]x b=5x10°>x4 x10*=20x 10°"4=20 x 10°=2.0 x 10" x 10°=2 x 10' m?

[Ans. (3) 2 x10" m?]
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Sol.

Sol.

Sol.

Sol.

Sol.

Additional Questions and Answers

EXERCISE 2.1

1 3
Find only two rational numbers between — and 1

. 1 3 1 (1 3 1 1
A rational number between — and — = — (—+—) == ()==
4 4 24

2
. 1 3 1 (1 3 1
Another rational number between — and — =— (—+—) = — (—) =
2 4 2 \2 4 2
3

. 1 5 . 1
The rational numbers 5 and 3 lies between — and 2

Is zero a rational numbers? Give reasons for your answer.

. 0 oo . .
Yes, since 5= 0, (i.e) it can be written in the form L Where q#0
q

EXERCISE 2.2

Express the following decimal expansion is the form P , where p and g are integers
and g # 0. 1

@@ 0.75 (i) 0.625 (iii) 0.5625 (iv) 0:28
3 45

. i3 p. _ 625 5

(1) 0.75 o6 = 7 (i) 0625 To0F g

5625 45 9 . N

(ii1) 0.5625 = 10000~ 30 16 (iv) 0.28 100~ 33

Convert 0.9 to a rational number.
(i) Letx=0.9. Thenx=0.99999....

Multiplying by 10 on both sides, we get
10x = 9.99999.....=9+4+0.9999..... =9 +x
9 =9
x = 1.Thatis, 0.9 =1 (." 1 is rational number).

EXERCISE 2.3
Classify the following number as rational or irrational.

i Vi1 (ii) V81 (i) 0.0625  (iv) 0.83

(1) V11 is an irrational number. (11 is not a perfect square number)
. 9 .
(i1) V8l =9 = 12 rational number.

(111) 0.0625 is a terminating decimal
. 0.0625 is a rational number.
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(iv) 0.83 =0.8333......
The decimal expansion is non-terminating and recurring.

. 0.83 is a rational number.

2. Find the decimal expansion of /3. Q‘?Q

Sol. 1.7320508. .

3.00,00,00,00,00, ...

1

27[200

189

343[7 1100

1029

3462 7100

6924

346405 1760000

1732025

34641008 279750000

277128064
2621936

[—

1 1
3. Find any 4 irrational numbers between - and —. 9

Sol. 1 1 —025and % =(0.3333.. 0.3

In between 0.25 and 03, there are infinitely many irrational numbers .

Four irrational‘ numbers between 0.25 and 0.3are

0:2601001000100001... ..
0.2701001000100001.....
0.2801001000100001.....

0.3101001000100001.......
EXERCISE 2.4

1.  Visualise 6.73 on the number line, upto 4 decimal places.
Sol. We locate 6.73 on the number line, by the process of successive magnification.

Step : 1 T T T T 1T +FT TI~~171_°
—1012—3'45678\9\

~

. T T T T T T IT—T T~ T 1
Step : 2 6 61 62 63 64 _65-66 6.7 68‘69 7

~

Step : 3 T 1 - T~-1. | | | I
6.7 6.1 672 673 6.74 6.75° ~~6,z§_677 6.78 6.79 6.8
y 6531 6m3 673 6737 6139
Step : 4 T -1 <] T T T — 1
6.73 6.732 6.734 <6736 6.738 6.74
Step : 5 67331 6.7333 6.7335  6.7337 6:7339 .
M — 1 ) S 1 T T 1 | I
6.733 6.7332 6.7334 6.7336  6.7338 6.734
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Sol.

Sol.

Sol.

Step 1 : First we note that 6.73 lies between 6 and 7.

Step 2 : Divide the portion between 6 and 7 into 10 equal parts and use a magnifying
glass to visualise that 6.73 lies between 6.7 and 6.8.

Step 3 : Divide the portion between 6.7 and 6.8 into 10 equal parts and use a
magnifying glass to visualise that 6.73 lies between 6.73 and 6.74.

Step 4 : Divide the portion between 6.73 and 6.74 into 10 equal parts and use a
magnifying glass to visualise that 6.73 lies between 6.733 and 6.734.

Step 5: Divide the portion between 6.733 and 6.734 into 10 equal parts and use a
magnifying glass to visualise that 6.73 lies between 6.7332 and 6.7334.

We note that 6.73 is visualised closed to 6.7332 than to 6.7334.

Find whether x and y are rational or irrational in the following:

@) a=2+\/§,b=2—\/§;x=a+b,y=a—b
(i) a=v2+7,b=2-7; x=a+by=a-b

(i) Giventhata=2+3,b=2-3

x=a+b=2+ J3)+2 - 3) =4, arational number.
y=a—-b=Q2+3)—-(2-3)=243, an irrational number.

(i) Giventhata =2 +7,b=2 -7

X=a+b= (\/5 + 7+ (\/5— 7) = 2\/5, an_irrational number.
y=a-b= (\/5 +7)- (\/5 =7) =14, a rational number.

Evaluate : (i) 10~ (ii)

(i) 10
-3
oo
(iii) (0.01)>
Evaluate : (i) 10 (i)

(i) 10

EXERCISE 2.5

(i)  (0.01)2

—=10.0001

1
—=—7—=10000
) 10000

(i)  (0.01)

L 0.0001
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Sol.

Sol.

Sol.

Sol.

Sol.

0o

(iii) (0.01)2

3
Find the value of 6254 :

3
6254

-5
Find the value of 7296 :

-5

7296 =

Use a fractional index to write :

@) (5v125) iy ¥7
(i) (5v125)) =
(i) 71 E

(625) = (4f57) =5 =5x5x5=125
1 1 1 1

1253
i

73

EXERCISE 2.6

Can you reduce the following numbers to surds of same order.

i 5 i) s

(i) V5=
(i) NEE
(iif) ¥5 =

Now the surds have same order

(iii)‘\‘f
1
52 =512 = fs6 = 13f15625
4
53 =512 = 5% =625
3
5% = 51 =5 =135

Express the surds in the simplest form

(i 27 (i) 128
(1) V27 = Bx3x3=
(ii) g =

Yorx2x2x2x2x2%x2 =432
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Sol.

Sol.

Sol.

Sol;

Sol.

Sol.

Sol.

Show that 32>%/3.
G- s BN -
132 > 1§27
Therefore, > B
Express the following surds in its simplest form 324

a0 = Eoa=Ba= Bt [ i = Ya)
= 3xY4 [-.-”a”:a}

order =4 ; radicand = 4; Coefficient =3

Simplify \/63 — /175 +/28
J63 V1754428 = OXT =257 +4x7 =37 =57 + 247

= (37 +247) =57 =57 = 5J7=0

Arrange in ascending order: 32,34, 43 0‘?4
The order of the surds 37 2fzand ¥3are 3,2, 4

X)

L.CM.of3,2,4=12.

e (5)2(5%)= o - Wie =T8S (42) 24 ) =095 = 92096

% = (3%): (3%): ]\2/373=1\2/E

The ascending order of the surds 32 4/3,%/4 is 1316 <'¥27 < /4096 that is 32 4/3,%/4.

EXERCISE 2.7

Subtract 67 from 9./7. Is the answer rational or irrational?

RNT—6JT = (9-6) V7 =37

The answer is irrational.
Simplify : V44 ++/99 /275 .
J44 +99 - 275

Vax11+4/9x11 =11 25

(211 +3411) = 5v11= 5J11-5J11=0

Compute and give the answer in the simplest form : 34162 x 74/50 x 6/98
3V162 x 7450 x 6/98 = (3x9vV2 x7x 52 x6x 74/2)

3x7x6x9x5x7x42x 32 x2=793802
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Sol.

Sol.

Sol.

Sol.

EXERCISE 2.8

Werite in scientific notation : (60000000)?
(60000000)* = (6.0 x 107)*=(6.0)* x (107)*
= 1296 x 102 =1.296 x 10° x 10*%*=1.296 x 103
Write in scientific notation : (0.00000004)3
(0.00000004)> = (4.0 x 10%)* = (4.0)* x (107%)?
= 64x10%=64x10x10*=64x 102
Werite in scientific notation : (500000)° x (3000)*
(500000)° x (3000)° (5.0 x 10°)* x (3.0 x 10%)}
= (5.0) x (10%)?% x (3.0)* x (10%)
= 25x10"%x27 x 10°=675 x 10"
= 675.0x10"=6.75 x 10> x 10" =6.75 x 10*!
Werite in scientific notation : (6000000)° +~ (0.00003)>
(6000000)° + (0.00003)* (6.0 x 10%)* + (3.0 x 1073)?
(6.0 x10°)* + (3.0 x10°)?>=216 x 10"+ 9 x 1071
216x10°

= g T 24X 10X 10" =24 x 10%
X

24.0x10% =24 x 10 x10*®*=2.4 x10%

EXERCISE 2.9

MuLTIPLE CHOICE QUESTIONS

1.

A number having non-terminating and recurring decimal expansion is

(1) an integer (2) arational number

(3) an irrational number (4) a whole number

Hint : Irrational number have nonterminating and non recurring decimal expansion.
[Ans: (2) a rational number]

If a number has a non-terminating and non-recurring decimal expansion, then it
is

(1) arational number (2) anatural number

(3) an irrational number (4) an integer

Hint : Rational number gave terminating or recurring and non-terminating decimal
expansion. [Ans: (3) an irrational number|

-3
Decimal form of Y is

(1) —0.75 (2) -0.50 (3) —-0.25 4) —0.125
Hint : 1 0.25; 1 0.5; 3 0.75 [Ans: (1) — 0.75]
4 2 4
Which one of the following has a terminating decimal expansion?
1
> @ ¢) - @ -
Hint: 32=2"= %has terminating decimal expansion [Ans: (1) 3—52 ]
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5. Which one of the following is an irrational number?

(1) @ o G @ ¢ [Ans: ()]
6.  Which one of the following are irrational numbers?

(i) V2+43 (i) V4+v25 (i) V5+7 (iv) V8-38

(a) (ii), (iii) and (iv) (b) (i), (ii) and (iv)

(¢) (i), (ii) and (iii) (d) (i), (iii) and (iv)

Hint: J4+25 =9 = 3;\/8—% =J8-2=16 [Ans: (4) (i), (iii) and (iv)]
7. Which of the following is not an irrational number?

(1 2 2) 5 (3) 3 @) 25  [Ans.(4)\25]
8.  In simple form, Y54 is?

1 332 2) 27 (3) 32 4 B [Ans. (1) 332 ]
9. 192+324

(1) 3Ye 2) 6B (3) Y216 @) 216 [Ans. (2) 633]
10.  5v21x6410

() 30210 (2) 30 (3) 210  (4) 210430

[Ans. (1))30 210]

~ % CTEXT BOOK ACTIVITIES
)~
il Activity -1

I it neresin to se s paten? {625 = a5 =55 iy it ¢
s 1t mnteresting to see this pattern? 5T 22 2\ 3g verily 1it. Can you

frame 4 such new surds?

A e S ]
Sol. (1) 65 =6 3 (i1) 748 7 23 (1i1) 863 8 o

o b o2 010 _ 1o [10

(1v) 9% =9 20 (v) 1099 10 %

BT

Take a graph sheet and mark O, A, B, C as follows:

x In the square OABC,
OA=AB=BC=0C =1 unit
A B Consider right angled AOAC

G AC = 12+12

NE = /2 unit [By Pythagoras theorem]

Y

-
wn

o
wn

The length of the diagonal (hypotenuse)
AC = \/5 which is a surd.

=
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Sol.

Consider the following graphs:

Y Y
3 C B 3 . B
(N ’ ‘\
\\‘/E 75 B
25 - g
i 3
\s E i (N
2 '\ N
N HES V18
1.5 \\\/E 3 1.5 \\
\\ \\
1 hey o) 1 N
. hard
P N2 0.5 »
Y
\\ \\ A
~ A \
o5 9 ols 5 2 a5 3 X 0.5 Okos 115 253 %
-0.5 -0.5 ;
A v

Let us try to find the length of AC in two different ways :
AC=AD+ DE +EC

(diagonals of units squares)

AC = JOA2+0C2 =432 + 32

- J9+9
=V2 +2 +2
AC =32 units AC = 18units

Are they equal? Discuss. Can youverify the same by.taking
different squares of different lengths?

JI8 = 3x3x2 =32 Hence they are equal.
By taking different squares, we have
it AC=CD+AD
{0

(diagonals of squares of lengths 2 and 1)
=22 + V2 Hence verified.
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&

The following list shows the mean distance of the planets of the solar
system from the Sun. Complete the following table. Then arrange in order
of magnitude starting with the distance of the planet closest to the Sun.

Sol. Planet Dec.imal form Scient.iﬁc Notation

(in Km) (in Km)
Jupiter 778000000 7.78% 108
Mercury 58000000 5.8 x 107
Mars 228000000 2.28 x 108
Uranus 2870000000 2.87 x 10°
Venus 108000000 1.08 x 108
Neptune 4500000000 4.5 x10°
Earth 150000000 1.5 %108
Saturn 143000000 1.43 x10®

Arranging the planets in order of distance from the sun.

Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune and Pluto.

WOV
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UNIT TEST
Time : 45 Minutes CHAPTER -2 Marks: 25
Section - A v 7. Simplify using multiplication
(i) Answer all the questions. | and division properties of surds
(ii) Choose the correct Answer. 5x1=5 | V3 x5 x2
1. Which one of the following, regarding . 8. Find any two irrational number
sum of two irrational numbers, is true? : between 2 and =
(1) always an irrational number | 7 3
(2) may be a rational or irrational , 9.  Find the value of
number. : . )
(3) always a rational number ! i) (49)2 (i)  (243)s
(4) always an integer. :
2. Which one of the following is an ! 10.  Without actual division, 128 find
irrational number? : rational numbers have terminating
5 7 . decimal expansion.
1 Va5 @ \/; &) 11 () = ' 11. Which arrow best shows the position
1 5 : of % on the number line?
3. | If - =0.142857 then the value of = is __
7 7.1 12 “Conyert 2:327decimal expression into
(1"0.142857 ) 0.714285 : rational numbers.
(3) 0.571428 (4) 0.714285 : Section - C
(i) Answer only two Questions of the
4. When written with a rational , following.
. . NE) . (i) However Question number 16 is
denominator, the expression ——=can |
be simplified as W2 ! compulsory. 2x5=10
N g N 5 . 13.  Find any five rational numbers between
! . 1 1 ..
O =5 @ = 6 5@ 7 () 7and < (i) 0.1and0.11
5. If \/97 =i”/972 ,then x = ' 14. Represent 3 irrational numbers on
2 4 1 5 the number line.
W3 @5 O3 @35 . q .
. 15. Represent the following numbers on
: the number line.
. Section - B . : 4.73 upto 4 decimal places.
(i) Answer only five of the following : ) :
. . . . 16.  Arrange surds in descending order :
(ii) However Question number 12 is : . ,
compulsory. 5x2=10 ' (i) ¥5.34.43
6.  Simplify using addition and subtraction i (ii) 235 A7 3
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' 8. 0.867142...,0.8771242...
(ANSWERS) T
: 9. (1) 7;311)9
SECTION - A ! 7
: 10.
! 275°
1. (2) May be a rational or !
L I 11. D
irrational number | 2395
: 12, ==
. () =m | 399
3. (2) 0.714285 I
7% | SECTION - C
0y @ 2093 19159
4 : ' 407807160320 640
> (@ 3 | (i) 0.101,0.102,0.103, ...,0.109
SECTION - B : 14.  Refer Sura’s Guide Ex. 2.3, 0.No.1 (i)
6. 213 : 15. Refer Sura’s Guide Ex.2.4, Q.No.1 (iii)
43 : 16. Refer Sura’s Guide Ex. 2.6,
7. % I 0.No.4 (i) & (i)
BABDBR
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( 3.1 Introduction

Algebra, a branch of mathematics consists of proving the most
obvious thing in the least obvious way. Algebra is a generalized
form of Arithmetic. In Arithmetic we use numbers which have
one single definite value while in algebra, we use letters or
alphabets which may have any value, we assign to them. These
letters are called literal numbers or variables.

This technique called algebra enable many difficult problems in
the real world to be analysed and solved using the same methods
like we do for any other branch of mathematics.

Constants : Any real number is a constant.

Variables :« Letters used for representing unknown real numbers
are called variables.

Co-efficients : The constant part/of a term that is multiplied by the
variable part of the term is called co-efficient.

Standard form of a polynomial : Apolynomialf(x)intheincreasing ordecreasingorder

of the power of x. This way of writing a polynomial
is called the standard form of a polynomial.

Degree of the polynomial : In case of a polynomial in more than one variable,
the sum of the powers of the variables in each term is
considered and the highest sum so obtained is called
the degree of the polynomial.

A very special polynomial : Itis zero polynomial having all its Co-efficients to be
Zero.

3.2 Types of polynomials :
(i) Polynomial on the basis of number of terms

(1) Monomial — A polynomial having only one term.
(2) Binomial - A polynomial having two terms.
(3) Trinomial — A polynomial having three terms.
(i1)) Polynomial based on degree.
(1) Constant — Apolynomial of degree zerois called constant polynomial.
(2) Linear — A polynomial of degree one is called linear polynomial.
(3) Quadratic — A polynomial of degree two is called quadratic
polynomial.
(4) Cubic — A polynomial of degree three is called cubic polynomial.
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3.2.1 Arithmetic of Polynomials :

We can add polynomials, subtract one from another, multiply polynomials,
divide one by another.

3.3.1 Addition of Polynomials :

Only like terms can be added. But addition of unlike terms gives a new
polynomial.

3.3.2 Subtraction of Polynomials :

Only like terms can be subtracted. But subtraction of unlike terms gives a new
polynomial.

3.3.3 Multiplication of Polynomials :

Any two polynomials can be multiplied and the product will also be a polynomial.

l Exercise 3.1 |

1.  Which of the following expressions are polynomials. If not give reason:

@) Lz+3x—4 (i) ¥*(x - 1) (iii) l(x+5) (iv) L_2+L_1+7
X X X X

) NBx2 +Bx+2 (vi) m* - Ym+Tm ~10

Sol.
Given Polynomial Polynomial / Not Reason
@) 1 Not a polynomial | Negative integral power
— +3x—4
X
=x2+3x—4
(i) |x¥*(x-1) Polynomial Non-negative integral
power
(iii)
l (x+5) ]
X
Not a polynomial One (_)f the power of x is
- | (xl +5) =y 1+l 4 551 negative
=x0+ 5x7!
iv) | 1 1 > Polynomial Non-negative integral
F+F+7=x +x'+7 power
) 532 +Bx+42 Polynomial Non-negative integral
power
i) | ,2_ Y +Tm—10 Not a polynomial | One of thelpower of mis
3 a fraction —
m> —m?+7Tm—10
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2. Write the coefficient of x?> and x in each of the following polynomials.

(i) 4+§x2—3x (i) 6-2x"+3x" —/Tx (i) T -x+2

(iv) V3x2+42x+0.5 ) xz—%x+8

Sol.
Polynomial Co-efficient of x? Co-efficient of x
O 20 s 2 -
5

() | 6252 435" —7x -2 7
(i) | mx?—x+2 T -1
V) | 32 1125405 3 V2
(v) 7 1 7

X’ —=x+8
2

3.  Find the degree of the following polynomials.

. L X —x'+6x°
M) 1-Zgrey T i) e’ )
8p’ 2p’
iv) 3xt +0x2 + 2705 (v) 2V5p0 ==+
(iv) ) P N
Sol.
Polynomial Degree
(i) 1—\/5)/2 +y7 7
(i) x —x*+6x°
x2
X et
AT
=x— x>+ 6x* 4
(iii) X +Hx)=x+x* 5
iv 3x* + 9x? + 27x6 6
(iv)
™) 8p° 2p? 4
25t 80 2
p \/5 7
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4. Rewrite the following polynomial in standard form.

7
(i) x—9+-/7x +6x> (i) ﬁx2—5x4+x—5x3

7
(iv) »’ +\/§y3 —11—§y+9y4

6
(iii) 7% - 3 X2+4x-1

Sol.
Polynomial Standard form

() x—9++/7x" +6x° J7x +6x* +x-9
(i) _

\/Exz—%x“+x—5x3 7x4—5x3+\/§x2+x
(iii)

7x3—§x2+4x—1 7x3—§x2+4x—1

5 5

(iv)

y2+\/§y3—11—%y+9y4 9y4+\/§y3+y2—%y—11

5. | Add the following polynomials and find the degree of the resultant polynomial.
() pl)=6x*=7x+2
(i) h(x)=7x-6x+1

q(x) =6x> = 7x +15
) =Ta:+17x =9

(iii) fO)=16x* =522+ 9  g(x) =—63+ Tx — 15

Sol.

Degree of
Polynomials Addition the resultant
polynomial
(i) | pOo)=6x"—Tx+2 6x” —Tx+2
gx)=6x>—T7x+15 | 6x° +0x> —7x+15 3

6x° +6x* —14x+17

(i)

h(x)="Tx>—6x+ 1
f(x)=Tx>+17x-9

7x° +0x* —6x+1
7x* +17x-9 3
7 +7x* +11x -8

(iii)

f(x)=16x*—-5x>+9
g(x)=—6x>+7Tx - 15

16x* +0x* =5x* +0x+9
—6x° +0x* +7x—15 4
16x* —6x° =5x*+7x—6
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6.  Subtract the second polynomial from the first polynomial and find the degree of
the resultant polynomial.

i) pr)=7Tx*+6x-1 gx)=6x-9
(i) f)=6y*-Ty+2 g0) =Ty +)y*
(iii) h(z)=7-6z*+z f@) =672 +10z -7

Sol.
Degree
Polynomial Subtraction of the
resultant
polynomial
) | px)=7x*+6x—-1 | 7x>+6x-1
6x -9
¢(x) = 6x—9 O 2
x>+ 0x+8
(i) | f0) =62 ~Ty+2 637 7y +2
=Ty + 3 3 2
gy)=Ty+y LY H0 ATy 40 3
—y’ +6y° =14y +2
(i) | h(z)=2"-6z2*+z |h(2)—f(z)= Z2°—6z24+02+022+z
=652 = + 622 + 10z -7
f(zy=6z-+10z—7 o &5 @ |
2062402 — 622 = 9z 417
The degree of resultant polynomial is 5.

7. What should be added to 2x> + 6x> — 5x + 8 to get 3x° — 2x*+ 6x + 15?
Sol. (23 +6x>—5x+8)+Q(x)=3x>-2x>+6x+15
Q) =(3x3 —2x2 + 6x + 15) — (2x° + 6x2 — 5x + 8)
3%’ =2x* +6x+15
2x° +6x> —5x+8
T )
x'—8x* +11x+7

)

The required polynomial is x* — 8x% + 11x + 7

8.  What must be subtracted from 2x* + 4x* — 3x + 7 to get 3x°> —x?+ 2x + 1 ?
Sol. 2x*+4x?-3x+7)—Qx) = 3x3—x*+2x+1
Qx) = 2x*+4x?2-3x+7)-3x—x*+2x+1
The required polynomial = 2x*+4x?> - 3x+7 -3x> +x>2—2x -1

= 233 +5x2-5x+6
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9.  Multiply the following polynomials and find the degree of the resultant polynomial:
(@ pe)=x*-9 g(x) = 6x2 + Tx -2
(i) fix)=Tx+2 gx)=15x-9
(iii) A(x)=6x>-Tx+1 flx)=5x-7
Sol. (i) px)=x*-9 q(x) = 6x* + Tx -2

p(x) x g(x) = (x* = 9) (6x* + Tx — 2)

X X constant
0 -9
6 7 -2
-2 0 18
7 0 —-63
6 0 -54
6 7 56 -63 18

The required polynomial is 6x* + 7x3 — 56x% — 63x + 18, degree 4.
(i) flix)=Tx+2 gx)=15x-9
S @) x gle)= (7x £2)(15x - 9)

x  Constant

7 2
15 -9
-63 -18
105 30
105 -33 -18

The required polynomial is 105x> — 33x — 18 , degree 2.

(i)h() =62 -Tx+1  fix)=5x-7

h(x)* f(x)=(6x>—Tx+ 1) (5x - 7)

X X 1
6 -7 1
5 -7
—42 49 -7
30 -35 5
30 =77 54 -7

The polynomial is 30x® — 77x? + 54x — 7, degree 3.

orders@surabooks.com Ph : 9600175757 / 8124201000 / 8124301000



Wilis. Radaba Fair $etmple www.TrbTnpsc.com
for Full Book Order online and Available at all Leading Bookstores

Sura’s O Mathematics - 9th Std © Chapter 3 O Algebra 77

10.

Sol.

11.

Sol.

12.

Sol.

The cost of a chocolate is Rs. (x + y) and Amir bought (x + y) chocolates. Find the
total amount paid by him in terms of x and y. If x =10, y =5 find the amount paid
by him.

Amount paid = Number of chocolates x Cost of a chocolate
(c+p) (x+p) = (r +)° =22 +2xp + )7
5

Ifx=10,y
The total amount paid by him
= 10?+2 % 10 x5+ 52=100 + 100 + 25 = Rs. 225
The length of a rectangle is (3x+2) units and it’s breadth is (3x—2) units. Find its
area in terms of x. What will be the area if x =20 units.
Area of a rectangle = length x breadth
(3x +2) x (3x — 2) =(3x)? — 2% = [9x* — 4] Sq. units
If x=20,Area = 9 x202—-4=9x400-4
= 3600 —4 =3596 Sq. units
p(x) is a polynomial of degree 1 and ¢(x) is a polynomial of degree 2. What kind of
the polynomial p(x) x ¢(x) is ?
p(x) is a polynomial of degree 1.
q(x) is a polynomial of degree 2.
Then the p(x) x g(x) will be the polynomial of degree (1 +2) =3 (or)
Cubic polynomial

3.2.2 Value and Zeros/of a Polynomial

Sol.

€699

The number of zeros depend on the line intersecting “x” axis.

Zeros of a poelynomial <'the degree of the polynomial

Value of a polynomial p(x) at x = a is p(a) obtained on replacing x by a (a € R)
Zeros of Polynomial :

When the value of p(x) at x =1 is zero, we can say that 1 is one of the zeros of p(x).

Example g(x) = x> — 3x + 2.

Roots of a polynomial equation :

If ‘a’ is zero of polynomial p(x) if p(a) = 0 and a is zero of the polynomial ‘a’ is
the root of polynomial equation p(x) = 0.

(i) A zero of a polynomial can be any real number not necessarily zero.

(i) A non-zero constant polynomial has no zero.

(ii1)) By convention, every real number is zero of the zero polynomial.

l Exercise 3.2 |

Find the value of the polynomial f(y) =6y —3)y?>+ 3 at (i) y=1 (ii) y =1 (iii)) y = 0
(1) Aty = 1,
f( = 6(1)—3(1)2+3=6—]’i/+/}(=6
(ii) Aty = -1,
f-1) = 6(71)73(—1)2+3=—6—3(1)+3=—6—/’5/+/Z=—6
(iii) Aty = 0,
f0) = 6(0)-3(0)>+3=0-0+3=3
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2. Ifp(x)=x*-2J2x+1,findp (242)
Sol. p(2V2) = (2V2)* - 2v2(2V2)+1

= 4x2-4x2+1

= f-g+1=1
3.  Find the zeros of the polynomial in each of the following :
(i) px)=x-3, (i) p(x)=2x+S5, (iii) ¢(v)=2y-3,
(iv) f(z) =8z, (v) p(x)=axwherea#0, (vi h(x)=ax+b,a#0,a,becR
Sol. (i) x = 3.
p3) = 3-3=0
.. The zero of the polynomial is x = 3.

(i) px)=2x+5, if 2x+5=0 .
-5 -5 2x=-5
—|=Z=|+5

._p(z) Z(z) o
=5+5=0 2

x= _75 is the zero of the polynomial p(x) = 2x + 5.

(i) g(v) =2y -3, if 2y-3=0.
2y=3
3 3 _ 3
=72 1-3=0 = -
q(z) Z(Z) Y
3. Y .

S y=os the zero of the given polynomial.

(iv) f(z)=28z, if 8z=0
/(0)=8(0)=0 Z:%:()

. z=0 is the zero of the given polynomial.

(v) p(x)=ax whena#0 ax=0
p(0)=a(0)=0 0
. x =0 is the zero of the given polynomial. (‘)’

xX=

(vi) h(x)=ax+b,a#0,a,be R
. b b ifax+b=0
)7 ) ar=b

=—b+b =0 b

x=—
a

ox= I is the zero of the given polynomial.
a
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4.

Sol.

Sol.

Find the roots of the polynomial equations.
()5x-6=0 (i)x+3=0 (iii)10x+9=0 (iv)9x-4=0

(1) 5x-6 =0 6
5)(? = 6 SeoX=—
5
(i1) x+3 =20
Sox = 3
(iii) 10x+9 = 0 9
10x = -9 x=—
10
(iv) Ox—-4 =0
o = 4 nox=2
9
Verify whether the following are zeros of the polynomial indicated against them,

or not.

() p() =21, x= (i) px) =1, x = 1,
(iii) p(x) = ax + b, x=_7 (iv) p(x) = (x +3) (x - 4),x =4, x=-3
1
(i) pex) = 2x-Lx=7
Iy 1 y |
p(z) = Z(EJ—I =1-1=0
7 % is the zero of the givenpolynomial.

(i1) px) =x*-1,x=1

p(1) =13-1=1-1=0

~.x =1 1is the zero of the given polynomial.
-b
(1i1) px) = ax+b, x=—
a
—b —b
— | = — [+b
A7) -4%)
=-b+b=0
Sox= =b is the zero of the given polynomial.
a

(iv) px) =x+3)(x—4),x=4,x=-13

p(=3) =(3+3)(3-4)=0-7)=0
p@) =@+3)4-4)=70)=0
x = -3, x =4 are the zeros of the given polynomial.
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6.  Find the number of zeros of the following polynomials represented by their graphs.

® y (i) v (iii) y
,Y =&A f X
X / \ / \ x X X x

y y’ yr
(iv) ) y
x X
. . / \
\/l
Y '
Sol. (i) The curve cuts the x-axis at two points. .. The equation has 2 zeros.

(i) Since the curve cuts the x-axis at 3 different points. The number of zeros of the
given curve is three.

(iii)Since the curve doesn’t cut the x axis. The number of zeros of the given curve is
Zero.

(iv) _The curve cut the x-axis at one point.. .. The equation has one zero.

(v) The curve cut the x axis at one point. .. The equation has one zero.

3.3 Remainder Theorem :

If a polynomial p(x of degree greater than or equal to one is divided by a linear
polynomial (x — a) then the remainder is p (@), where a is any real number.

l Exercise 3.3 |

1.  Check whether p(x) is a multiple of g(x) or not.
px)=x>-5x*+4x-3,g(x)=x-2
Sol. p(x)=x>-5x*+4x-3;g(x)=x-2
Letg(x) =
x-2 =

N OO

x =
p(2) = 23-52>)+42)-3
= 8-5%x4+8-3=8-20+5=-T#0
= p(x) is not a multiple of g(x)

2. By remainder theorem, find the remainder when, p(x) is divided by g(x) where,

(i) pr)=x*-2x"-dx-1;g(x)=x+1

(i) p() =4 —12x? + 14x-3; g(x) =2x—1 X

(i) p(x) =x> -3x2 +4x +50; g(x) =x -3
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Sol. (i) px)=x*-2x-4x-1;g(x)=x+1
pE1) = (D212 -4¢1) -1 Lot g(x)=xil
= —1-2x1+4-1 x+1=0
= 4+4=0 x=-1
.. Remainder = 0.
(i) p)=4x>-12x2+14x-3; g(x)=2x -1
3 2
A3)-3) ) o 5)
2 2 2 2
1 1 Let g(x) =2x-1
_4X§_12XZ+7_3 rr—1=0
Ll 344 2x=1
1
SoX ==
_1-6+8 3 2
2 2
. 3
.. Remainder = 5
(i) px)=x*-3x*+4x+50;g(x)=x-3
p(3)=32-3(3%)+43)+50 Let g(x)=x-3
=27=27+ 12 +50 x=3=0
=62 W
.. Remainder = 62:
3. Find the remainder when 3x> — 4x? + 7x — 5 is divided by (x + 3)
Sol. (3x*—4x?+7x—5)+(x+3)
3x* —13x+46 Hint
x+3 3 3_4.)(:24‘7x_5 (l) £=3x2
3 2 X
(§ (T) N (i) (x+3)3x* =3x° +9x7
—lsz + Tx (iif) B ey
X
> 3x? 739 (iv) (x+3)(~13x) = ~13x - 39x
46x — 5 ) 46
X
(7)4 x(jr)138 (i) (x+3)46 = 46x +138
—143

.~. The remainder is —143.
4.  What is the remainder when x*°'3 + 2018 is divided by x — 1.
Sol. x?13+2018 is divided by x — 1
p(x) =x*18 +2018 Let g(x)=x—-1=0
p(1) = 12018 42018 x=1
=1+2018=2019
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5. For what value of k is the polynomial p(x) = 2x> — kx? + 3x + 10 exactly divisible
by (x - 2).
Sol. p(2)=2(2%-k(2>)+3(2)+ 10 Let g(x) =x-2=0
=16-4k+6+ 10 x =2
=32-4k=0 Since p(x) is exactly divisible by (x — 2)
= +4k = +32
k= % -3,
6. If two polynomials 2x> + ax? + 4x — 12 and x> + x? —2x+ a leave the same remainder when
divided by (x — 3), find the value of a. and also find the remainder.
Sol. Letfix) = 2 +ax?+4x—12and g(x) =x* +x*—2x +a
When f(x) is divided by x — 3, the remainder is f(3).
Now f(3) = 2(3)* +a(3)>+4(3)-12=54+9a+ 1212
f3) = 9a—+54 (1)
When g(x) is divided by x — 3, the remainder is g(3).
Now g(3) = 33+32-23)+a=27+9-6+a
g(3) = a+30 -.(2)
Since, the remainder’s are same (1) = (2)
Given that /(3) = g(3)
That is 9a +54 = a+ 30
9a¢—a =30-54=8a=+24 ra=-3
Substituting @ =-3 in f{3), we get
f3) = 9(-3) +54=-27+54
A3) =w27
.~. The remainder is 27.
7.  Determine whether (x — 1) is a factor of the following polynomials:
i xX+5xr-10x+4 (i) x*+5x*-5x+1
Sol. (i) LetP(x) = xX*+5x>—-10x+4
By factor theorem (x — 1) is a factor of P(x), if P(1) =0
P(l) = 1P+5(01H)-10(1)+4=1+5-10+4
P(1) = 0
~(x—1)is a factor of x*> + 5x*> — 10x + 4
(i1) LetP(x) = x*+5x-5x+1
By factor theorem, (x — 1) is a factor of P(x), if P(1) =0
P(l) = 1*+5(1)-5()+1=1+5-5+1=2+#0
~.(x — 1) is not a factor of x* + 5x%> — 5x + 1
8.  Using factor theorem, show that (x — 5) is a factor of the polynomial

Sol.

2x —5x* - 28x + 15
LetP(x) = 2x*-5x2-28x+15
By factor theorem, (x — 5) is a factor of P (x), if P (5) =0
P(5) 2(5°-5(52-28(5)+15
2%x125-5x25-140+ 15
250-125-140+15=265-265=0
~.(x —5) is a factor of 2x® —5x*> —28x + 15

orders@surabooks.com Ph : 9600175757 / 8124201000 / 8124301000



Wilis. Radaba Fair $etmple www.TrbTnpsc.com
for Full Book Order online and Available at all Leading Bookstores

Sura’s O Mathematics - 9th Std © Chapter 3 O Algebra 83

9.  Determine the value of m, if (x + 3) is a factor of x> — 3x* — mx + 24.
Sol. LetP(x) = x*-3x>—mx+24

By using factor theorem,

(x + 3) is a factor of P(x), then P (-3) =0

P(-3) = (3P 3(32-m(3)+24=0
=-27-3x9+3m+24 = 0 = 3m =54-24
= m = 30 10
; 3
10. If both (x —2) and (x -5 are the factors of ax? + 5x + b, then show that a = b.
Sol. LetP(x) = ax*+5x+5b
(x—2)1s a factor of P(x),ifP(2) = 0
P2) = a(2?+52)+b =0
4a+10+b =0
4a+b = -10 .. (1)

(x - %) is a factor of P(x), ifP(%) =0

a 5
" + 5 +b =0
£_|_ Ly — __5
4 2
at4b =~ 5
4 2
2a+8 = 20
a+4b = -10 .. (2)
From (1) and (2)
4a+b = —-10 .. (1)
a+4b = -10 .. (2)
(I)and (2) = 4a+b = a+4b
3a = 3b
soa = b Hence it 1s proved.
11.  If (x —1)divides the polynomial kx’— 2x* + 25x — 26 without remainder, then find
the value of k.
Sol. LetP(x) = h—2x?+25x—-26

By factor theorem, (x — 1) divides P(x) without remainder, P (1) =0

P(1) = k(121> +25(1)-26=0
k—2+25-26 = 0
k-3 = 0
k =3
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12.  Check if (x + 2) and (x — 4) are the sides of a rectangle whose area is x> — 2x — 8 by
using factor theorem.

Sol. LetP(x) = x>-2x>-38
By using factor theorem,(x + 2) is a factor of P(x), if P (-2) =0
P(-2) = (2)?-2(2)-8=4+4-8=0
and also (x —4) is a factor of P (x), if P (4) =0
P4) = 4-2(4)-8=16-8-8=0

o (x+2), (x—4) are the sides of a rectangle whose area is x> — 2x — 8.

l Exercise 3.4 |
1.  Expand the following :

(i) (@x+3y+4z)? (i) (-p+2q+3r)?
(i) (2p +3)2p—4)(2p -5) (iv) Ba+1)Ba-2)(3a+4)
Sol. (i) (2x+ 3y +4z)?

|(a+b+c)2 = a2+b2+02+2ab+2bc+2ca|

S(2x+3y+ 4z)2 (2)6)2 + (3y)2 + (42)2 +2 (2x) 3y) +2 (3y) (42) + 2 (42) (2x)
= 4x% + 9y? + 162> + 12xy + 24 yz + 162x

(i) (p + 2q + 3r)’

|(a+b-|-c)2 ='a’ + b2 4% 2ab ¥ 2bc +2¢d |

(p42¢+3r)? = () +29)* + Gr¥+2(9p) 2g) +2(29) (Br) T2 (-p) (3r)
= p° + 42+ 97 4pg + 12 qr < 6rp
(iii) 2p +3)2p—4)(2p —5)
[(x+a) (x+b)(x+0)
(2p +3)2p—4)(2p —5)

¥+ (@+b+c)x*+(ab + bc+ca)x+abc|

PP +(B-4-52p)P+[3*x—4)>+(4x-5)+
(-5x3)]2p+3x—-4x-5

= 8p+(-6) (4p?) +[-12+ 20+ (-15)] 2p + 60

8p® —24p> + (-7)2p + 60

8p> —24p? — 14p + 60

(2p+3)2p—-4) (2p-35)
(iv) Ba+1)(3a-2)(3a +4)

| (x+a)(x+b)(x+0)
(Ba+1)3a-2)3a+4)

x>+ (a+b+c)x*+(ab +bc+ca)x+abc|

Bay+(1-2+4)Ba)y> +[1 x (=2)+ (-2 x4) +
+4x1](GBa)+1x-2x4

= 2743 +3 (9a®) + (-2 -8 +4)3a -8

= 27a°+274*>—8a -8
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2.

Sol.

Sol.

Sol.

Using algebraic identity, find the coefficients of x*, x and constant term without
actual expansion.

(i) &+5+6)(x+7) (i) (2x+3)(2x—5)2x - 6)
i) +5)E+6)(x+7)
(et a) (x+b)(x+0)

Co-efficient of x?
Co-efficient of x2

x3+(a+b+c)x2+(ab+bc+ca)x+abc|

at+rb+c=5+6+7=18
ab+bc+ca = (5x6)+(6x7)+(7x5)
30 +42+35=107

Constant term abc = 5x6x7

Co-efficient of constant term = 210

(ii) 2x+3)2x—5)2x—6)

~.Co-efficient of x> = 4(a+b+c)=43+(-5)+(-6))
4 x (—8)=-32
2 (ab + bc + ca)
2[3%(-5) + (-5) (-6) + (-6) (3)]

= 2[-15+30-18]=2x%x(-3)=-6

Constant term = abc =3 x (=5) x (—6) =90

If (x + a)(x + b)(x + ¢) = x> + 14x? + 59x + 70, find the value of

Co-efficient of x

(i) atb+c (ii) 1,11
a b c
(iii) @+ B2 + 2 v —+ 2
bc ac-—ab
(x+a)x+b)(x+c) = x>+ 14x*+59x+ 70 .. (1)
|(x+a)(x+b)(x+c) = x3+(a+b+c)x2+(ab+bc+ca)x+abc| - (2
(i) Comparing (1) & (2)
Weget, atb+c = 14
.. 1 1 1 bc+ac+ab 59
(i1) —4—+- = =
a b c abc 70
(iii) |(a+b+c) = a’+b*+c?+2ab+2bc+2ca |
a*+b*+c* = (a+b+c)>—2(ab+ bc+ ca)
= 142-2(59)=196 - 118 =78
i) a,b e _ axbrce 7839
bc ac ab abc 70 35
Expand
Y
(i) (3a-4b)’ (i) (x+;)
(i) (3a-—4b)}
We know that
(x-y) = xX-3xy+3n’-)°

(3a—4by* = (Ba)’ -3 (3a)’ (4b) + 3 (3a) (4b)* — (4b)’
= 27a> —108a* b + 144 ab® — 64b°

orders@surabooks.com Ph : 9600175757 / 8124201000 / 8124301000



Wilis. Radaba Fair $etmple www.TrbTnpsc.com
for Full Book Order online and Available at all Leading Bookstores

86 Sura’s O Mathematics - 9th Std © Chapter 3 O Algebra
(i1) (x+ ! )3
i —
Y
(x+y) =0 +3x7y+ 307+
1y s 3% 3x 1
X+ — = x°+ —+ —2 + —3
y y oy vy
5.  Evaluate the following by using identities:
@i 98 @ii) 10013
Sol. (i) 982 = (100-2)3
(a—by} = a*-3a*>b+3ab’>-b’
98> = (100-2)>=100° -3 x 100% x 2+ 3 x 100 x22 - 23

Sol.

Sol.

Sol.

Sol.

= 1000000 — 3 x 10000 x 2 +300 x 4 -8
= 1000000-60000+1200— 8 =1001200 — 60008 = 941192

(i1) 1001° = (1000 + 1)}

(a+b) a*+3a® b+ 3ab*+ b’
(1000 +1)> = 10003 +3(1000%) x 1 +3 x 1000 x 12+ 13

=_1000, 000, 000 + 3,000,000 + 3000 + 1=1,003, 003,001
If (x +y +2) =9 and (xy + yz + zx) = 26 then find the value of x>+ )? + 72.
x+y+z) = 9and (xy +yz+izx) =26
WA+ 2 =y FER=2 (pEyE + 2x)
= 922 x26=81-52~=29
Find 274 + 64b%, if 3a + 4b = 10 and ab = 2.
3a+4b = 10,ab=2
(Ba+4b)* = (3a)’+3 (3a)* (4b) + 3 (3a) (4b)* + (4b)°
(27a* + 64b%) = (3a+4b)’ -3 (3a) (4b) (Ba + 4b)

Yy = () -3y - ()
= 103 -36 ab (10)=1000 - 36 x 2 x 10
= 1000 — 720 =280

Find X3 -7, ifx—y =5 and xy = 14.

x—y = 5xy=14
¥y = (x—p)P+3y(x—y)=53+3x14x5
= 125+210=335

1 1
If a + —=6, then find the value of a® + i
a

a*+b> = (a+b)—3ab(a+b)

(a+%)3 —3;{x%(a+é)

63 -3x6=216-18=198

Q

w

+
+ —
Q |~
~—
W

Il
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1 1 1
10. Ifx?+ — =23, then find the value of x + —and x* + —-.
X X X
1Y 11
Sol. xX+— = X2+ 24 Xx—+—
: ) pae
1Y 1 1
x+—) = X¥+2+— =(x2+—2)+2
X 2 X X
x+1) — 23+2=25
X
(x+l) = J25 =5
X

1 1Y 11
3+ — = +—) -3 x—[ +—]
S B (oo IV viia
= 5-3(5)=125-15=110
1)’ 1
1. If (y—;) =27, then find the value of y° — —-.
y
-]
Sol. y——
y

3

1
%
y3
: 1
(y ) 27;y—— =127 =3
y
= 27+3x3=27+9=36

12.  Simplify : (i) (2a + 3b + 4c)(4a* + 9b* + 16¢* — 6ab — 12bc — 12bc — 8ca)
(i) (x—2p +32) (2 + 4% + 922 + 2xy + 6yz — 3x7)

27 (Given)

Yy
y—— By +—fy=—
y y Y

=y’ +3xpx=y) | =27+3 (y—i)

X3—

< | =

Sol. (i) (2a+3b+ 4c)(4a* + 9b* + 16¢* — 6ab — 12bc — 12bc — 8ca)
We know that
(@a+b+c)(@+b>+c*—ab—bc—ca) =a’+b>+cx3abc
oo (Qa+3b+4c) (4a*> +9b*> + 16 ¢ — 6 .ab — 12 bc — 8 ca)
= (2a)* + (3b)* + (4c)* -3 x 2a x 3b x 4c
= 8a’ +27b + 64c* — 72 abc
(i) (x—2y+3z) (*+4y* + 972 + 2xy + 6y7 — 3x7)
(@a+b+c)(@*+b>+c?—ab—bc—ca) =a’+ b+ —3abc
oo (x =2y + 32) (2 + 4% + 922 + 2xy + 6yz — 3xz)
=+ (-2y)* +(32)° = 3 xx X (-2y) (32)
=x3 -8’ +273+ 18 xyz
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13. By using identity evaluate the following:

() 7-103+3° Gy 1+--%2

8 8
Sol. (i) 7°-103+33
(@a+b+c)(@+b>+c*—ab—bc—ca) = a®+ b+ —3abe
If at+b+c=0,thend®+b+c = 3abc

L T7-10+3 =0
=7 -10°+3% = 3x7x-10x%x3
= 9x-70=-630
1 2
iy 1+1-%2
5 8 127 1Y (3
¥ - )3)
8 8 2 2
1 3 2+1-3 0
Here 1+—-— = ===
ere 1+2—- 5 5 0
3 3
1+l_2_7 = 13+(l) +(__3):3x1xlx__3:__9
8 8 2 2 2 2 4
14. If2x -3y —4z=0, then find 8x° — 27)° — 647°.
Sol. If 2x —3y—~4z =.0,then 8x>=27)° —64z> =2
Ifx+y+z = 0thenx+)’+2°=23xz
83273 — 6423 = (20) +(3y)} +(4z)}
S03 X 2x X =3y X —4z=T2xyz
l Exercise 3.5 |
1.  Factorise the following expressions:
(i) 2a* + 4a*b + 8a’c (ii) ab-ac—mb+ mc
Sol. (1) 2a% +4a*b + 8a’c = 2a’[1+2b+4c]
(i) ab—ac-mb+mc =ab-c)-mb-c)=((b-c)(a—m)
2. Factorise the following:
(i) x*+d4x+4 (i)  3a®—24ab + 48b*
1
(iii) x°—16x (iv) m*+— -23
m
1
(V)  6-—216x7 (vi) a’'+—=-18
a
Sol. (1) ¥Ha4x+4 = (x+2)(x+2)=(x+2)
| (@+by? = a®+2ab+ b |
(i1) 3a? —24ab + 48b*> = 3[a® - 8ab + 16 b?]
= 3[a—4b)? (. (a—b)?=a*>—-2ab+b?

(1i1) X —16x = x[x*—16]=x[(x*)*— 4%
= x>+ -dD=xxF+4) (x+2)(x-2)
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. o1 1Y 1Y
(1v) m+— =23 = |\m+—| -2-23=|m+—| —25
m m m
1\ 1 1
m m m
(v) 6-216x> = 6(1—(6x)2)=6(1+6x) (1-6x)
1 2 2
vi) P+ — 18 = a—l) +2—18=(a—1) —16=(a—l+4)(a—1—4)
a a a a a

3.  Factorise the following:
(i) 4x% +9y? + 2572 + 12xy + 30yz + 20 xz
(i)  25x% +4y* + 972 20xy + 127 — 30xz

Sol. (i) 4x*>+ 9y +2522+ 12xy+30yz+20 xz

= (2074 ByP + (52242 (20) B +2 (3 + (5 + 2 x By x 5z

= (2x+3y+52)
(at+b+1)P = a2+b2+cz+2ab+2bc+2ca
(ii) 25x2+4y2+9z —20xy + 12 yz—30xz

= (5x)7+ (=20 + (-32)> + 2(5x) (-29) +2 (-2y) (-32) + 2 (-32) (5%)

= (5x —2y—3z)

4. | Factorise the following:

i 83+ 125 (i) 273 - 87 (i) ‘a®—64
Sol. (1) 8x*+125° = (2x)’ + (51 “a® b’ =(a+b)(@®—ab+ b
=1 (2x +5y) [(2x)°# (2x0)(5y) + (5y)2]
= (2x+5y)? (4x — 10xy + 25)?)
(i) 27x3-87 = (3x)’—(2)?

(3x —2y) ((3x)* + 3x x 2y + (2)%)
(Bx —2y) (9x? + 6xy + 4xy + 4?)
(a2)3 _ 43 (aS

= (a*—4) (a*+4a’> + 4
(@a+2)(a—2)(a*>+4—-2a)(a*>—4+2a)
5.  Factorise the following:
i X+ 8 +6xy—1
i) x*+ 8 P+6xy-1=

(i) oS- 64

=(a—-b)(a*+ab+ b

(i) P - —27n3 — 18Imn
PP+ 1) -3 ) 2) (D)
= (x+2y-1) (P +4H%+1-2xp+2y+x)
= P+ (2m)* + (-3n)* = 3 (1) (-2m) (-3n)
= (I =2m=3n) (P+ (2 m)*+ (3n)?—1x—-2m—

Sol.

(i) P-8m*-27n’— 18Imn

(-2m x =3n) — (-3n x 1))

= (I-2m—3n) (> + 4m? + 9n* + 2Im — 6mn + 3nl)
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Sol.

Factorising the Quadratic Polynomial (Trinomial) of the type
ax’+bx+c,a#0

The linear factors of ax> + bx + ¢ will be in the form (kx + m) and
(Ix +n)

Thus, ax? + bx + ¢ = (kx + m) (Ix + n) = kIx*> + (Im + kn) x + mn

l Exercise 3.6 |

Factorise the following:

(i X2+ 10x+24 (i) 72 +4z-12
(iii) p*-6p—16 (iv) £#+72-17¢
v) »-16y-80 (vi) a*+10a - 600
(i) x*+ 10x+24 4
X+ 10x+24 = x*+6x+4x+24 /{(\
= x(x+6)+4(x+6)
= (x+6)(x+4) 6 4
(i) z2 +4z-12
2447212 = 2+6z-27-12 e
=(z(z+6)-2(z+06) /4\
= 2+ 6) (z2=2) 6 2
(i) p?—6p — 16
pP—6p=16 = p*—8p+2p-16 —-16
= p(p-8)+2(p-3) A
= (-8 @+2) R

(iv) #+72-17t
P+72-17t = £—-17t+72

72
= 29 —8t+72 />\
= 1(-9)-8(1—9)
= (t-9) (t-9)

(v) y*—16y-80
2 —16y—-80 = 3?20y +4y—80

80
= y(y-20)+4 (y—20) /1>\
= (y-200(y+4) -

a*>+10a—600 = a*+ 30a—20a— 600

— 4 (a+30)-20 (a+30) —600
= (a+30) (a—20) /c\

(vi) a*+ 10a - 600
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2. Factorise the following:
(i) 2a*+ 9a+10 (i)  5x? —29xy — 42y?
(iii) 9 — 18x + 18x? (iv) 6x? + 16xy + 8)?
V) 12x2+36x2 y + 27p* x? vi) (@a+b)*+9(a+b)+18
Sol. (i) 2a®+ 9a+10 20
2a*+ 9a+10 = 24> +4a+5a+10 /\
= 2a(a+2)+5(a+?2) 5 32
= (a+2)(2a+5) 2 3
(i) 5x%—29xy — 42)? 51210 =210
= 5x% —35xy + 6xy — 42)? 2| 42
= Sx(x-T)+6y(x—7) 3L 2L L
= (x—7) (5x +6y) LT 6

1
(iii) 9 — 18x + 8x?
= 8x?—18x+9
= 8x2—6x—12x+9
=2x 4x-3)-3(4x-3)
= (4x-3)(2x-3)

1

(SSh \OLINVS I \O I \9)
—
o0

72
8
300=6 =2
(iv) 6x7 + 16xy+ 8> 1
= 2 @Bx* +8xy +42) 12
= 2 (32480 +42) .
= 2 (3x? +6xy + 2xy + 4)?) /\
= 2(3x(x+2) + 2y (x +2)) 6 2
= 2(x+2) (Bx+2y)

(V) 12x2+36x% y +27y* X2

36
= 27y?x2+36x% y + 12x2=3x% (9> + 12y + 4) />\
6 6

= 32 (9?+6y +6y+4)=3x>CByBy+2)+2(3y+2))
= 3xCBy+2)3y +2)=3x23y+2) By +2)
(vi) (@a+b)2+9 (a+b)+18
= (a+bP+6(a+b)+3(a+b)+18 18
(@+b)((a+b)+6)+3((a+b)+6) /5\
((@a+Db)+6)((a+b)+3)=(@+b+6) (a+b+3) 6 3

Factorise the following:

i @-9*-6@p-¢9-16 (i) m* +2mn-24n’
(lll) \/gaz +2a_3\/§ (lV) -3 +2
) 8m> — 2m*n — 15mn? (vi) — iz + i

x Xy
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Sol. (i) (p—g)*— 6(p—q)—16 16
= (- 8- +2(-q) - 16 A
= P--9)-8)+2(p—9)—-8) 8 5
= p49-8pP-q9+t2)

Sol.

(i) m?* +2mn—24n?

(i) /5a%+2a-3V5

(iv) a*-3a*+2

(V) 8m? — 2m*n — 15mn?

2

. 1 1
vi) —+—+— =
o) F 5

Xy

(

m? + 6mn — 4mn — 24n>

m (m + 6n) — 4n (m + 6n) = (m + 6n)(m — 4n) /_<
2
6 4

V52 +2a-35 V5 x-345 15
5a2+5a-3a—35 =-3x5 /2\
Vsa(a+5)=3@+5) =—15 45 4

(a+5)(N5a-3)

at =22 -1d2+2=a*(@*-2)-1(a*-2)
(@®-2)@-1)=@-2)(@a+1)(a—1)

/A

i) 1
m (8m*= 2 mn=:15n>) ~120

m (8m* = 12mn + 10 mn — 15n°)

m/(4m (2m — 3n)+ 5n (2m = 3n)

m(4m+ 5n) (2m—=3n) 19 10

JoA - -

l Exercise 3.7 |

Find the quotient and remainder of the following.

(i) (@3+6x2—23x+18)+ (x+3)

(i) -1 =2x-1)

(i) (8°-16y*+16y—15)+Q2y—1)
(iv) (~18z+ 1472 +2473 +18) = (3z + 4)

() (43 +6x2—23x+18) = (x + 3)

4x* —6x—-5

(=) (=)

x+3 4x7 +6x* —23x+18
> 1247

Hint

3
() Poap
X

—64* —23x
—6x* —18x
(+) (+)

Quotient = 4x*> — 6x — 5
Remainder = 33

orders@surabooks.com Ph
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X
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() 8-

16y + 16y —15) + 2y - 1)
49> =6y +5

2y -1

8y’ —16y” +16y—15
-4y

()

—1zf+16y
—12)* +6
(+) Y =) Y

10p—15
10y -5

(=) (+)

-10

Quotient =4y —6y+5
Remainder =-10

(i) (8 -

—

2x—

D+-2x-1)

45 +2x+1

8%° +0x* +0x—1
( x* —4x?

(+)

45% + 0x
4K* — 2x
-) +)

Quotient = 4x? + 2x + 1
Remainder = 0

(iv) (247

+1422 - 182+ 18) - (3x + 4)
827 —6z+2

3744 §2/23+14zz—182+18

22 +322°
=) =)

—1?22—182
—18z% — 24z
(+) (+)
:/é+18
z+8
(=) (=)
10

Quotient =8z>—6z+2
Remainder = 10

Hint

, 8)’3 2

i) —=4
(@) 2 y
(i) Qy—1)x4y* =8y’ —4)*

2
(iii) 222X ey
2y

(iv) 2y =1)(=6y)=-12y" +6y

) s
2y
i) Cy-1)x5=10y—5

Hint
8x°
i) —=4x"
(@) o
(i) (2x—1)4x* =8x’ —4x*
2

N
(ii) 2_x =2x
(iv) 2x —1)(2x) = 4x*> — 2x
) % =1
i) 2x-1)(1)=2x-1

Hint

247
@) =

(if) (3z+4)82° =247° +327°

8z*

(iii)
(iv) 3z +4)(—6z) = —182* — 24z

2
8z -6z
3z

6z
) T 2
(i) Bz +4)(2)=62+8
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2. The area of a rectangle is x* + 7x + 12. If its breadth is (x+3), then find its length.
Sol. Area of arectangle = x*+ 7x + 12

Its breadth = x +3
Area = breadth x length
x>+ 7x+ 12 = (x + 3) x length
Length = (x> + 7x + 12) + (x + 3)

x+4
- Hint
x+3| ¥ +7x+12 )
. X
2 4 3x @ i *
HHW () (o4 3)x= 22 +3x
. 4x
4 +12 ) ===
o e - x
- (iv) (x+3)4=4x+12
0
Quotient=x +4; Remainder=0; .. Length=x+4

3. The base of a parallelogram is (5x+4). Find its height, if the area is 25x?>-16.
Sol. The base of a parallelogram is (5x + 4)

Area = 25x2-16
Area. = bxh=25x*-16
base = 5x+t4
25x* =16 25x*-16
clg base 5x+4
5x—4
5x+4| 25k +0x—16 Hint
26x% + 20x (i) 5 _
[ B 5x
—20x-16 (i) S5x(5x+4)=25x" +20x
-20
—22)6—16 (itd) : X_ 4
(+) (+) X
0 (iv) (5x+4)(—4) = 20x-16

.. height of the parallelogram = 5x — 4.

4. The sum of (x+5) observations is (x’+125). Find the mean of the observations.

Sol. The sum of (x + 5) observations is (x> + 125)
Sum of the observations > x
Mean = ==

No. of observations n

X +125 X' +0x’+0x+125
x+5 x+5

orders@surabooks.com Ph : 9600175757 / 8124201000 / 8124301000



Wilis. Radaba Fair $etmple www.TrbTnpsc.com
for Full Book Order online and Available at all Leading Bookstores

Sura’s O Mathematics - 9th Std © Chapter 3 O Algebra 95
x* —5x+25
x4+ 5| x]+0x> +0x+125 Hint
3
b4 5% M) Z=+
-3 )
—5xF +0x @) (x+5)x* =x" +5x°
2
_ 5[; _ 25y =
) ) %
25k +125 (iv) (x+5)(=5x) = —5x> —25x
25
2£(+)125 ) ===25
0 (Vi) (x+5)25=25x+125

Quotient = x?—5x+25
Remainder = 0
. Mean of the observations = x2— 5x + 25.

5.  Find the quotient and remainder for the following using synthetic division:
i @+ x*-Tx-3)+(x-3) ) &+ 2xX7-x-4)+(x+2)
(i) 3 -2x2+7x-5) +(x+3) (iv) Bx*- 2xr+6x+5)+dx+1)
Solo(i) (X + x*—Tx - 3) + (x= 3)
Letp(x)| = X*+x>—7x-3
qg(x) =/x-3 To find the zero of x— 3

p(x) instandard form ((i.e.) descending order)
¥+ x> Ix -3

Co-efficients are [ | & -
3 1 1 -7 -3

0 3 12 15

1 4 5 12 (remainder)
Quotient is x> + 4x + 5
Remainder is 12
(i) 2+ 2xX2-x-4)+(x+2)
p(x) = xXP+2x>-x-4
Co-efficients are I 2 -1 -4

To find zero of x + 2, putx +2=0; x=-2

-2 1 2 -1 —4
0 -2 0 2
1 0 -1 -2

.Quotient is x> — 1

Remainder is -2
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(i) 3x®— 2x2+7x-5) + (x+3)
To find zero of the divisor (x + 3),putx +3=0; ..x=-3
Dividend in Standard form 3x* — 2x* + 7x — 5
Co-efficientsare 3 -2 7 -5
Synthetic Division

3] 3 -2 7 -5
0 -9 33 -120
3 -11 40 [ -125

Quotient is 3x* — 11x + 40

Remainder is —125
(iv) 8x*— 2x*+6x+5)+(4x+1)

1
To find zero of the divisor4x + 1, put4x +1=0;4x=-1;x= e

Dividend in Standard form 8x* + 0x3 — 2x% + 6x + 5
Co-efficients are 8 0 2 6 5

Synthetic Division

148 o 2 6 5

4

32
1
&% £ 03 22 4 6rt S5 = (x+l)(8x3_22_3_x §)+Q
4 8/) 32
2
_ (4x+1)x/((2x3_X__3_x+5_1)+@
A 2 8 32) 32
109
= (4x+1) (2 3_x__3_x+5_1)+_
2 5. s 2 8 32) 32
.Quotient is = 2x3 X XL
2 8 32

109
Remainder is —
emainder is =

6.  If the quotient obtained on dividing (8x* — 2x? + 6x — 7) by 2x + 1) is
(4x® + px* — gx + 3), then find p, ¢ and also the remainder.
Sol. Letp (x) = 8x*—2x>+6x-7
Standard form = 8x*+ 0x® —2x? + 6x—7
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Co-efficientsare 8 0 -2 6-7

QW) = 2x+1,
To find zero of 2x + 1, put 2x + 1 =0; 2x=-1 ; x = — 1
Synthetic division

1
Quotient = 5 [8x3 —4x? + 6] =4x>—2x2+3

Quotient 4)(?3 — 2)62 +31is compared with the given quotient 4X3 + px2 —gx +3
g
Co-efficients 0fx2 ISp = -2

p = 2

Co-efficients of xisg = 0 g =0

Remainder is — 10

7.

r = —10

then find a, b and also the remainder.

Sol. Letpi(x) = 3%+ 11x2+34x +106
2 (x) in standard form
Co-efficientsare 3 11 34 106

gx)" = x=3,itszerox =3

Synthetic division

31 3 11 34 106

0 9 60 282

3 20 94 388

Quotient is 3x% + 20x + 94, it is compared with the given quotient 3x? + ax + b

Co-efficient of xisa = 20
Constanttermisb = 94
Remainderr = 388

l Exercise 3.8 |

Factorise each of the following polynomials using synthetic division:

() - 32— 10x+24 (i) 263 -3:2—3x+2
(i)  —Tx+3+4x3 (iv) B+x2—14x —24
V) xX*-T7Tx+6 vi) x¥*-10x*-x +10
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Sol. (i) x*- 3x2-10x+24
Letp (x) = x*—3x>—10x+24

Sum of all the co-efficients=1-3 -10+24 =25-13=12#0
Hence (x — 1) is not a factor.

Sum of co-efficient of even powers with constant = -3 + 24 = 21
Sum of co-efficients of odd powers=1-10=-9

21 # -9
Hence (x + 1) is not a factor.

pR2) = 22-302H)-10x2+24=8-12-20+24

= 32-32=0 .. (x—2)isa factor.

Now we use synthetic division to find other factor

2 1 -3 -10 24
0 2 -2 24
-3 1 -1 12 0
0 -3 12
1 —4 0

Thus (x =2) (x + 3)(x —4) are the factors:
S 32— 10x +24 = (x=2)(x+3)(x—4)
(i) 2x2+3x*2-3x+2
Letpi(x) | =" 203" 3% 23x+ 2
Sum of all the co-efficients are
2-3-3+2 =4-6=-2%0
~.(x — 1) 1s not a factor

Sum of co-efficients of even powers of x with constant=-3 +2=—1

Sum of co-efficients of odd powers of x =2 -3 =—1
) = (1)

~.(x+1)1s a factor

Let us find the other factors using synthetic division

-1 2 -3 -3 2
0 -2 5 -2
2 -5 2 0

Quotientis 2x> —5x+2 = 2x—4x—x+2=2x(x-2)-1(x-2)
x=2)2x-1)
x+DH(x=2)(2x-1)

S2x3—3x2 - 3x+2
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(iii) —7x+ 3 +4x°

Letp (x) = 4x°+0x>—7x+3
Sum of the co-efficientsare = 4+0-7+3

=7-7=0
~.(x—1)1s a factor
Sum of co-efficients of even powers of x with constant = 0+3 =3
Sum of co-efficients of odd powers of x with constant = 4—-7=-3
3 #3
~.(x+ 1) is not a factor
Using synthetic division, let us find the other factors. 12
1|4 o 7 3 /\
0 4 4 -3 LN
4 4 -3 0 4 \47
Quotient is 4x% + 4x — 3 -12

4+ 6x —2x—3
2x(2x+3)—-1(2x+3)
= (2x+3)(2x-1)
.. The factors are (x —1), (2x +3) and (2x — 1) 6 -2
S=Tx+H3+48° = (x+1)(2x+3)(2x—1)
(v) 2 +x*—14x —24
Let p (x) = ¥ +x>—14x—24
Sum of'the co-efficientsare = 1+1-14—-24=-36#0
~.(x =1).isnot a factor
Sum of co-efficients of even powers of x with constant = 1 — 24 =-23
Sum of co-efficients of odd powers of x =1— 14 =-3
23 # -13
~.(x+ 1) is also not a factor
p2)

p(=2)

224+22-14(2)-24=8+4-28-24
12-52#0, (x—2) is a not a factor
(23 + (2> - 14 (-2) - 24

= —8+4 +28-24=32-32=0

~.(x + 2) is a factor
To find the other factors let us use synthetic division.

x4+ x? - 14x - 24 12
21 1 1 -14 24
0 -2 2 24
-3 1 -1 12 0 —4 3
0 -3 12
1 —4 0

. The factors are (x + 2),(x + 3),(x — 4)
A 14x-24 = (x+2)(x+3)(x—4)
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V) x*—7x+6
XHOX2—Tx+6
1+0-7+6=7-7=0

Let p (x)
Sum of the co-efficients are
~(x—=1)is a factor
Sum of co-efficients of even powers of x with constant=0+ 6 =6
Sum of coefficient of odd powers of x= 1-7=-7
6 # -7

~.(x+ 1) is not a factor
To find the other factors, let us use synthetic division.

¥+ x? - 14x - 24

-1{ 1 0 7 6 6
0 1 1 —6
21 1 1 6 [0
0 2 6
1 3 0 3 -2

.. The factors are (x — 1), (x — 2), (x + 3)
A -Tx+6 = (x—-1D)(Ex-2)(x+3)
(vi) X¥*—10x*-x +10
Let p(x) = x*—10x>-x+10
Sum of the co-efficients 1-0-1+10
= 11-11=0

2(x — 1) 1s a factor

Sum of co-efficients.of even powers of xwith constant = =10 + 10=0
Sum of co-efficients of odd powers of =1 =1=0

~.(x +1)is a factor

Synthetic division

-1f 1 -10 -1 10
0 1 -9 10
-1{ 1 -9 -10 | 0
0 N 10
1 -10 I 0

A0 —x+10 = (x—1)(x+1)(x—-10)

l Exercise 3.9 |

1.  Find the GCD for the following:

(i) pS’ pll, p9 (iii) 4x39 y39 2
(i) 9a®b*3,154° b* ¢* (iv)  64x%, 240x6
V) ab*c3,ad* b c a® bc? (vi) 35x7)° 74, 49x? 73, 14xp? 22
(vii) 25 ab’ ¢, 100 a? bc, 125 ab (viii) 3abc, Sxyz, Tpqr

G.CD. of ps,p“,pg = p pg - Es 4
(i) 43,3, 23 p=LEp

G.CDof4x} = 1x4y p = Pxp
y3 — l % y3
.GCD =1
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(iii) 9 a® b* 3,15 a® b? ¢*
9 a4 b* 3 3 x 3¢2 b? 3
1583 b2t = 3x54°b%c*
G.C.D.of9 a? b* 3,15 a® b? ¢* 3xa?hrPA=3a2p 3
(iv) 64x3, 240x°
64 x° 2x2x2x2x2x2xx0xx2 2| 240
240x0 = 2x2x2x2x3x5x0 270
G.C.D. of 64 x%, 240x5 is 2x2x2x2x%=16x° —
v) ab*c?,a* b’ c, a® bc? 2| 60
ab2c3 axbxbxegxeXe 2 30
@Pbhc = axaxbxbxbxc 31 15
@A b? = gxagxaxbxcxc 5 5

G.C.D.of ab? 3, a® b? ¢, a® b2 is
(vi) 35x5)3 74, 49x? y23, 14x)? 22

axbxc=abc —

3531324 = S5x7x0y A
49x2yz3 = I xT7x*y 23
14?22 = 2x7x)y* 2

G.CDis = 7xyz?

(vii) 25 ab® ¢, 100 a? bc, 125 ab

25ab’e¢ = 5x5abc
100a2he = 2 x5%x2x5a*h ¢
125 ab = 5%x5%X5ab

G.CDis
(viii)3abc, Sxyz, Tpqr

5%X5ab=25ab

3abc = 1%x3abc
Sxyz = 1x5xyz
Tpgr = 1x7Tpqr

GCDis =1

2. Find the GCD of the following :
(i) 2x+5), (5x+2)
(iii) 24*+a,4a®> -1
v) x*-1,x*-1

Sol. (i) (2x+5),(5x+2)
(2x+5)
(5x +2)
.. G.CD

(ii) am+1’ am+2’am+3
m+ 1

m+2

m+3

G.C.D

(ll) am+1,am+2,am+3
(iv) 3a? 563 7¢*
(vi) a®—-9ax?, (a —3x)*

1x2x+5)
1x(5x+2)
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(iii) 2a*> + a, 4a* -1
2a°+a = aRa+1)
4a>-1 = a)*-1’=Qa+1)Q2a-1)
GCD = (Qa+1)
(iv) 3a?, 563, 7c¢*
3¢ = 1%x3axa
5 = 1x5bxbxb
7¢* = 1xTexexeXxe
.. G.CD 1
v) x*-1, x*-1
x-1 2P -1P=x+DH (-1
= P+DHE-1)=+1) @+l @=1)
-1 = X*-12=@x+1)(x-1)
GCD = x+D)Ex-1)=x>-1
(vi) @®—-9ax?, (a —3x)?
a*—9ax* = a(a®>—(3x)») =a(a+3x)(a—=3x)
(a—3x)*> = (a=3x)(a—3x)
GCD = (a—3x)
l Exercise 3.10 |
1. = Draw the graph for the following (3
(i y=2x (ii)y=4x-1 (iii)y=[5]x+3
(iv) 3x+2y=14
Sol. (1) Putx = -1, y =2 X== A2
Whenx = 0, y=2x0=0
Whenx = 1, y=2x1=2
X -1 0 1
-2 0 2
Scaie: ‘ A
Hx axis lecm = 1 uni i
1 axis :cm = i uni: 6
5
4
3
(O
i 2 \E T
Ba Vi 2 304 BB
413 -2 -1 9,0 i
1
(1. D)
ey =)
-3
4
5
-6y’

The points (x, y) to be plotted: (-1, -2), (0, 0), (1, 2)
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(i) Whenx=-1=y=4(-1)-1
y=—4-1=-5
x= 0= y=4x0-1=-1
x= 1= y=4x1-1=3

¥ Scaie: : :
In x axis Iem = 1 unit
6 Iny axis lem = | unit
.
4
3 (1,3)
i
il
X 1 : X
Wit
f
~
7
w /—4
Z
=5
1.+5)
—6)
¥

The points (x, y) to.be plotted:
(=1, -5), (0,-1);(1, 3)
Git) x =288y = [%] (-2)+3=7343=%

x= O:yZ(%] 0)+3=0+3=3

x= 2:>y=[%] Q)+3=3+3=6

X -2 0 2

cale : Y

In x axis lem = 1 \mil8

Iny xislmrlunit7 Vi
6 2,6)
5
4

(0,3)
VX
~ 3
iad = 2
1
2,0)

3 a4 AR T

—1
/|
=2
=3
4
v

The points to be plotted: (-2, 0), (0, 3), (2, 6)
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(iv) 2y = 3x+14
—3x+14
y = 2
-3
= y = |—|x+7
5]

Whenx= -2, y= [_73] (-2)+7=3+7=10

Whenx= 0, y=[%3](0)+7=7
Whenx= 2, y=-3+7=4

X -2 0 2
10 7 4

Scale :
11| Inxaxis lem
In ylaxis lem

2,10)

unit
unit

e

—

<&

4
N

A\S

£ @4

=2

v

The points to be plotted: (-2, 10), (0, 7), (2, 4)
2. Solve graphically

i x+ty=T;x—-y=3 (i) 3x+2y=4;9x+6y—12=0
N S N O - o
(iii) 2+4 1,2+4 2 vi) x-y=0;p+3=0
V) y=2x+1;y+3x—-6=0 vi) x=-3,y=3
Sol. (i) We can find x and y intericepts and thus of the two points on the lines (1), (2)
x+y=17 .. (1), x—y=3 ..(2)
To draw the graph of (1)

Putx=01n (1)
0+y=T=y=7
Thus A (0, 7) is a point on the line
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(ii)
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Puty=0in (1)
x+t0=7T=x=7
Thus B (7, 0) is another point on the line
Plot A and B. Join them to produce the line (1).
To draw the graph of (2), we can adopt the same procedure.

Scale :

GnAN Yo tem 1 |
L
5 \\<\>
4 N
e e == X5,2)
2 G.0) /N
4310 1 2 34 58 6NTx
_(1) B (7, 0)
¥ =2
S 2P 0,-3)
e
- 5
-6
-y
Whenx=0,(2) =>x—y=3
0—y=3=y=-3
P (0, —3).is a point-on the line:
Puty=0m2);x-0=3
x=3
- Q (3, 0) is another point on the line (2)
Plot P, Q
The point of intersection (5, 2) of lines (1), (2) is a solution
3x+2y=4 ... (1)
Ox +6y=12............. (2)
To draw the graph of (1)
Putx=0in (1)=3(0)+2y=4
2y=4
y=2

. A (0, 2) is a point on the line (1)
Puty=01in (1) = 3x+2(0)=4
3x =4

X :ﬂ=1.3

- B (1.3, 0) is another point or:;’ the line (1)
Plot the points A, B. Join them to produce the line (1)
To draw the graph of (2)
Putx=0in(2)=9(0)+6y=12

6y =12

y= 2
= P (0, 2) is a point on the line (2)
Puty=01in (2) = 9%+ 6(0) =12
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Ox =12
4
x:z = ﬂ
g 3
3
x=1.3
y
A IS :
HE

Aoy \PO.2

! B (1.3,0)
3

0 0,2

<6

e

Scale

=1

HiE

Q (1.3,0) is another point'on the line (2)
Plot P, Q: Join them to produce the line (2).
The point of intersection of the lines (1), (2) is a solution.

[A, B],[P, Q] represent the same line.
. All the points on one line are also on the other.
This means we have an infinite number of solutions.

(i) 4L =T, (1)
2 4
X, y_
St == 2
2 4 @
(= X4 Yoo 2540 -
2 4
= 2x+y=4
y=-"2x+4
(1H)=y=-"2x+4
Q)= *+Y=2
2XFY o on+y=8

2)=y=-2x+8
... Comparing (1), (2) we can conclude their slopes are equal
.. The lines are parallel and will not meet at any point and hence no solution

exists.
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Let us draw the graphs of (1) & (2)
(H)=2x+y=4,Putx=0in(l)=>y=4
. A(0,4)is apointon (1)
Puty=0in(l)=2x=4
x=2
.. B (2, 0) is another point on (1)
Plot A, B ; Join them to produce the line (1)
2)=>2x+y=8,Putx=01in(2)
2(0)+y=28
y=28,P(0,8)is a point
Puty=0in(2)=2x+0=8
2x=8
x =4, Q (4, 0) is another point on the line (2)

P(©.8)

r
W ol

-
=]
=

o0 B(2,0 4.0
T

N
L
;
‘

:
i

1t
N

TGRSR [ RD RS

=N

e

Plot P, Q : Join them to produce the line (2)

(1v) x—=y=0.ccceren. =>-y==x=y=x

v
5

Scale : 4

In x axis lem =|I unit

Iny axis lem =1 unit 3
2
1

A s EEEE PR EEEE R
1
2

: 3

(3.3 530

4
yr

Putx=0in(1),0-y=0
-y=0=y=0
A (0, 0) is a point on the line (1)
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Puty=0in(l)=x-0=0=>x=0
B (-3, -3) is also the same point as A
2)=y+3=0
y=-3
sofrom (1) y=-3=x
= B (-3, -3) is the solution
(v) y=2x+1..1)

X -1 0 1
2x -2 0 2
1 1 1 1
y=2x+1| -1 1 3
y=-3x+6..(2)
X -1 0 1
—3x 3 0 -3
6 6 6 6
y=-3x+6| 9 6 3
The points to be plotted The points to be plotted
(-1,-1), (0, 1), (1, 3) (-1,9),(0,6), (1, 3)

y

£1.9) 9 Se
n

i

ot

The points of intersection (1, 3) of the lines (1) and (2) is a solution. The solution
is the point that is common to both the lines.

.. The solutionisasx=1,y=3.
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Sol.

(viii) The point of intersection (-3, 3) is a solution.

y

T iScale
x axis 1 cmf=

1 unit
yaxis l cm=1

unit

[*5)

x+y =171 . (1), x—y =3 ..(2)
To draw the graph of (1)

Putx = 0in (1)

O+y =4 = ./

Thus A (0, 7) is a point on the line
Puty=01n (1)
x+0 =17 = x =17
Thus B (7, 0) is another point on the line
Plot A and B. Join them to produce the line (1).
To draw the graph of (2), we can adopt the same procedure.

Whenx = 0, .2) = x-y =3
0-y =3 = y =-3
P (0, -3) is a point on the line.
Puty = 0in (2); x—0 =3
x =3

~.Q (3, 0) is another point on the line (2) Plot P, Q
Two cars are 100 miles apart. If they drive towards each other they will meet in
1 hour. If they drive in the same direction they will meet in 2 hours. Find their
speed by using graphical method.
Let x, y be the speed of the two cars. If the two cars travel towards each other they will

meet in 1 hr. The distance between them ¢ =100; d_ t
S
ie., 100 _ I =x+y=100 (D)
X+
If the two cars travel in the same direction they will meet in 2 hrs.
50
iex—y= % — x—y=50 )
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(1) = x+y=100

y=-x+100
X 100 0
—X -100 | 0
100 100 | 100 The points to be plotted
y=—=x+100 | 0 | 100 (0, 100), (100, 0)
2) =5x—y=50 > —y=—x+50 = y=x-50
X 100 0 1
—50 =50 | =50 0 The points to be plotted
y=x-50 50 | 501 0 (-100, —50), (0, —50),
x+y =100 (1)

Putx=01n (1), then 0 +y =100 = y =100

A (0, 100) is a point on (1)

Puty=01in (1), thenx + 0= 100 = x =100

B (100, 0) is another point on (1)

Plot A & B. Join them to produce the line (1)

Similarly by x—y =50 ..(2)
Putx=01in(2),then0 -y =50 = y=-50

P(0,-50) is a point on (2)

Put y = 0 in (2), thenx — 0= 50 = x=50

Q(50, 0) is.anether point on (2)

Scale :
B x axis lem = 1 unit f*

yaxis lem = 1 unit
100 \

00 N
80 N
70 N
60 \ %
50

N\
40 \\ o
30 N

20
10 B
2010 0102030 60 70 80 90 MO0
10
-20 /
s B
4 4
750
60

+
X

~ N\
~
W
2D
SN

\ =
y =

b N

vy/

Plot P & Q. Join them to produce the line (2)
The point of intersection (75,25) of the two lines (1) & (2) is the solution.

The solution i.e., the speed of the two cars x and y is given by x = 75 km and
y= 25km
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l Exercise 3.11 |

1. Solve, using the method of substitution
(i) 2x-3y=T7;5x+y=9 (i) 1.5x+0.1y=6.2;3x-04y=11.2
(iii) 10% of x +20% of y = 24; 3x—y =20
(iv) \/Ex—\/gyzl;\/gx—\/gy: 0

Sol. (i) 2x-3y =7 (1)
5x+y =9 -(2)
Step (1)
From the equation (2)
S5x+y =9
y =-5x+9 ..(3)
Step (2)
substitute (3) in (1)
2x-3(-5x+9) =7
2x+ 15x 27 =17
17x =7+27
17x =34
34
x = 17 2; x=2
Step (3)

substitutex= 2 in (3)
y=-5(2)+9==10+9=+=1
Solution: x =27 y= —1

(ii) 1.5x + 0.1y =62 (1)
3x-04y =112 -.(2)
Multiply (1)x10 =15x +y = 62 (1)
(2) x 10 = 30x 4y =112 ..(4)
Step (1)
From equation (3)
I5x+y =62
y =-15x+62 ...(5)
Step (2)
substitute (5) in (4)

30x — 4 (—15x + 62) =112
30x + 60x 248 =112
90x =112+ 248

90x =360
4
x = 360
90
x =4

Step (3)
substitute x =4 1in (5)
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y

y

=—15(4) + 62
=60+ 62
=2

Solution: x=4; y=2

Mo 20y
i) = + —= ==24
(ii1) }96 X J‘iﬁ s
X2
10 5
x+2y
10 =24
x+2y =240 (1)
3x—y =20 ...(2)
Step (1)
From equation (2)
3x-y =20
-y =20-3x
y =3x-20-(3)
Step (2)
substitute (3) in (1)
x +2 (3x=20) =240
x + 6x 40 = 240
Tx =240+ 40
| 280
T
x =40
Step (3)
substitute x =40 in (3)
y =3(40)-20
=120-20 =100
Solution : x =40 and y =100
(iv) J2x—+By=1 (1)
Bx—8y=0 2
Step (1)
From the equation (2)
V3x -8y = 0
A8y = A Bx
3
y = ﬁ X ...(3)
Step (2)
substitute (3) in (1)
V2x—By=1
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\/Ex— J§ [ﬁ]x =1
V8

Vax o3
NG

Vi6x —3x 4x —3x
\/g = \/g =1 x = \/g
Step (3)

substitute x = /g in (1)

ﬁ(\/g)—\/gy =1

Jie =By =1

4- By =1

-3y =1-4
/x/gy =/3y=\/§

Solution: x = /g and y = ./3

2. | Raman’s age is three times the sum of the ages of his two sons. After 5 years his
age will be twice the sum of the ages of his two sons. Find the age of Raman.

Sol. Let Raman’s age = x
Let the'sum of his two sons age = y

nowx =3y’ =>x-3y=0 ..(1)
After 5 years,
x+5 =2(+10)
x+5 =2y+20
x—2y =20-5
x=2y =15 -(2)
Step (1)
From equation (1) x = 3y
Step (2)
Substitute x =3y in (2)
3y—2y =15
y =15
Step (3)
Substitute y =15 1n (1)
x =3y=3x15
x =45

~. Raman’s age is 45 years.
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3. The middle digit of a number between 100 and 1000 is zero and the sum of the
other digit is 13. If the digits are reversed, the number so formed exceeds the
original number by 495. Find the number.

Sol. Let the number be x0y

x+y =13 .. (1)
If the digits are reversed the number so formed is yOx
x0y = 100x + 10x0 + Ixy
y0x = 100y + 10x0 + 1xx
100y +x — (100x +y) =495
100y +x —100x —y = 495
—99x + 99y = 495 -(2)
(1) x99 = —99x — 99y = —1287

2) = —99x+99y = 495
+198 x = +792

792 _
198
Substitute x =4 in (1)
4+y =13=13-4=9
The number is 409.

l Exercise 3.12 |

4

1. = Solve by the method of elimination
(i) 2x-y=3;3x+y=7 (i), x—y=5;3x+2y=25
(iii) %Jr% =14; 34% =15 (iv) 32x+y)="Tap; 3(x + 3p) = 11xy
W) i+5y=7;3+4y=5 (vi) 13x+11y=70; 11x+ 13y =74
X X
Sol. (i) 2x-y=3 .. (1)
3xty=7 .. (2)
MH+Q)= 2x—y =3
Ixt+y =7
Sx =10
x=10_9
Substitute x = 2 in (1) >
22)-y=3
4-y=3
-y=3-4
S

Solution: x=2;y=1
Verification:
Substitute x =2,y =11n (2)
32)+1=7=RHS
Verified.
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(i) x—y=5
3x+2y =25
(1) x3= 3x—-3y =15
) 6 O
2)= 3x+2y =25
3)-@) -5y =-10
y =2
Substitute y =2 in (1)
x—2 =35
x=5+2
x =7

Solution: x=7, y=2
Verification:
Substitute x =7,y =2 in (2)
3(7)+2(2)=21+4=25=RHS
Verified.

(iii) XY 14 X+2y _ 4
10 5 10
x+2y=140

3x+4y n A

o |'=

+2 =15
6

3x+4y = 360
(G0 I G B G
(Hx3= 3x+ 6y =420
+2y =+ 60
y =30
Substitute y =30 in (1)
x+2(30) =140

x+60 =140
x = 140-60
x =80
Solution: x = 80; y =30

Verification:
Substitute x = 80, y =30 in (2)
3(80) + 4(30) =240 + 120 = 360 = RHS
Verified.
(iv) 32x+y)=Txy = 6x + 3y ="Txy
3x+3y)=11lxy =3x+ 9y = 1lxy

6 3f 1

() ~xy= %_yﬁLg =

(1)
- (2)
.. (3)

(D)

. (2)

- ()

(1)
- (2)
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§+§ =17 3
P ..(3)
3 9 11
Ay xf
3.2 =11 o (4)
Yy x
1 1
In(3),(4)Put — =a, — =0>
X y
3)= 6b+3a =7 .. (5)
4= 3b+9a =11 ... (6)
(6)x2= 6b +18a = 22
) 6 O
6= 6b+ 3a = 7
3)-(2) 15a =15
_ 15 _
a=—~=1
15
Substitute @ = 1 in (5)
6b+3(1) =7
6b+3 =7
6b =7=3
,_4_2
6 3
1
La===l=x=1
X
y 3 4 2 .
Solution: x=1; y = 5
(v) Put 1 =a
x4
—+5y =7= 4a+5y = 7 .. (1)
x
3vay=5= 3a+4y = 5 - (2)
x

()x3=  12a+15y = 21
GO O O
Q) x4=  12a+16y = 20

-1y =1
y=-1
Substitute y =—1 in (1)
4a+5(-1) =7
4a-5 =17
4a =7+5

a=2=3

4
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1 1
a=—=3=>x= <
X 3
sy =-1

Solution: x = ;; y=-1

(vi) 13x+ 11y = 70 (D
1lx+ 13y = 74 (2
(1) x11 =  143x+ 121y = 770 (3
) @ O
(2)x 13=  143x+ 169y = 962 (4
3)-4 —48y = -192
y=192_4
48

Substitute y = 4 in (1)
13x+ 11 (4) =70

13x+44 =70
13x=70-44 =26
xzﬁ =2
13

~iSolutions x = 2997=4
2. Themonthly income of A and B are in the ratio 3:4 and their monthly expenditures
are in theratio 5:7. If each saves < 5,000 per month, find the monthly income of
each.
Sol. Let the monthly income of A and B be 3x and 4x respectively.

Let the monthly expenditure of A and B be 5y and 7y respectively.

3x — 5y = 5000 (D)
4x — Ty = 5000 - (2)
(1) x 4= 12x — 20y = 20000
O ®H O
(2) x 37 = 12x — 21y = 15000
ly = 5000

Substitute y = 5000 in (1)

3x —5(5000) = 5000
3x —25000 = 5000
3x = 5000 + 25000
3x = 30000
x = 10000
.. Monthly income of A is 3x = 3x10000 =< 30000
Monthly income of B is 4x = 4 x 10000 =¥ 40000

orders@surabooks.com Ph : 9600175757 / 8124201000 / 8124301000



Wilis. Radaba Fair $etmple www.TrbTnpsc.com
for Full Book Order online and Available at all Leading Bookstores

118 Sura’s O Mathematics - 9th Std © Chapter 3 O Algebra

3.  Five years ago, a man was seven times as old as his son, while five year hence, the
man will be four times as old as his son. Find their present age.

Sol. Let the man’s present age = x
Five years ago his ageis = x—5

Let his son’s age be =y
5 years ago his son’s age = y— 5

x=5=70-95)
x—=5=Ty-35
x—Ty =-35+5
x—7y =-30 (D)

After 5 years, man’s age will be =x + 5
His son’s age willbe =y + 5

x+5 =4@y+)5)
x+5 =4y+20
x—4y =20-5
=>x—-4y =15 .. (2)

(1H)=x-Ty =-30
G & O
2)=>x-4y = 15

+3y =#45
y= 115
Substitute y = 15 in (1)
x=7415) =30
x—105 =30
x =-30+105
x =175

- Man’s Age =75, His son’s Age = 15

| Exercise 3.13 |

1. Solve by cross-multiplication method

(i) 8x-3y=12; S5x=2y+7 (i) 6x+7y—11= 0;5x+2y=13
i) 2+32=5.3_1 499
x y x y
Sol. (i) 8x—3y =12 .. (1)
Sx—=2y =7 .. (2)
&x—-3y—12 =0
Sx-2y—-7 =0

For cross multiplication method, we write the co-efficients as
x y 1 X % 1

b1><01 a1><”1 3 12 8 -3

by ) ap by 27 5 -2
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X _ y _ 1
(3D = (2)(-12)  (-12)B3) = (-7)®)  )N=2)=()(=3)
X _ y _ 1
21-24 -60+56 —-16+15
-y 1
3 4 -1
* -1 y_1
3 -1 -4 -1
= Solutions: x=3; y =4
(i1) 6x+7y—11 = 0
S5x+2y—-13 =0
For cross multiplication method, we write the co-efficients as
_r _ Y _ 1 X y 1
—91-(-22)  -55-(-68) 12-35 7 —11 6 7
T K 2K
—91+22  -55+78 23 2 113 5 2
Ny
—-69 123 —23
Yy R & ) | @
69 =23 23 =23
1
A B
725 25
x =3 y=-
Solutions: x=3; y=—-1
(i) 2.3 5 =90 (1)
X
319 -0 Q)
X
1 1
In(1),2)Put — =a, — =>
X Y
()= 2a+3h-5 =0
2)= 3a-b+9 =0
For cross multiplication method, we write the co-efficients as
a _ b I S
B -(=D-5)  (-53)-®2) @EDH-3)3)
a b 1

27-5 ~ -15-18 29
orders@surabooks.com Ph : 9600175757 / 8124201000 / 8124301000



Wilis. Radaba Fair $etmple www.TrbTnpsc.com
for Full Book Order online and Available at all Leading Bookstores

120 Sura’s O Mathematics - 9th Std © Chapter 3 O Algebra
a _ b _ 1
22 -33 —11
a _ 1 _
22 -1 33 11
2 3
) — ]
- AT
a=-2 b =3
1 1
a=—=-2 b = —=3
X Yy
1 1
.'x = _ — = —_—
2 Y73
. 1 1
Solutions: x =——; y=—
2 3

2. Akshaya has 2 rupee coins and 5 rupee coins in her purse. If in all she has 80
coins totalling T 220, how many coins of each kind does she have.
Sol. Let the number of 2 rupee coins be x
Let the number of 5 rupee coins be y
x+y =280
2x + 5y =220
x+y—-80 =0
2x + 5y 220 =0
For cross multiplication method, we write the co-efficients as

X 4 ¥y _ 1 X y 1
—220+ 400 -160+220 5-2 1 -80 1 1
x x| X
180 60 3 5 -220 2 5
R A
180 3 60 3
J,8660 /6620
X = Z y= T
x =60 y=20
-~ No. of 2 rupee coins = 60 No. of 5 rupee coins = 20

3. It takes 24 hours to fill a swimming pool using two pipes. If the pipe of larger
diameter is used for 8 hours and the pipe of the smaller diameter is used for
18 hours. Only half of the pool is filled. How long would each pipe take to fill the
swimming pool.

Sol. Let the time taken by the larger pipe be x hours and Set the time taken by the smaller
pipe be y hours. |

24

+

%=
<=
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In 1 hour the larger pipe can fill it = !
X

1
In 1 hour the smaller pipe can fill it = —

y
8,18 1
X y 2
1
Put L a, —=b>b
X y 1
athb = —
24
24a+24 =1
24a+24b—-1 =0 e (1)
8a+18h = 1
2
16a +36b =1
16a+36b—1 =0 - (2)
For cross multiplication method, we write the co-efficients as
a b 1
24436 = —-16+24 = 864384
E gl g
12 8 80
N qun Ela
12 480 8~ 480
P - A o A1
480, 40 480, 60
sx =40 y =60
. To fill the full tank the larger pipe takes 40hrs
To fill the full tank the smaller pipe takes 60hrs
l Exercise 3.14 |
Solve by any one of the methods
1.  The sum of a two digit number and the number formed by interchanging the

digits is 110. If 10 is subtracted from the first number, the new number is 4 more
than 5 times the sums of the digits of the first number. Find the first number.

Sol. Let the two digit number be x y
Its place value = 10x + y
After interchanging the digits the number will be y x
Its place value = 10y + x
Their sum =10x +y + 10y +x = 110
llx+ 11y =110
x+y =10 .. (1)
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If 10 is subtracted from the first number, the new number is 10x +y — 10
The sums of the digits of the first number is x + y.
Its 4 more than 5 times is = 5(x +y) +4
~10x+y—10 =5x+5y+4
10x+y—-5x—-5y =4+10

Sx—4y =14 .. (2)
(1) x5= S5x+5y =50
G H G
2)= Sx—4y = 14
9y =36
4
y = 26—y
Substitute y =4 in (1)
x+4 =10
x=10-4
x =6

.. The first number is 64
2. The sum of the numerator and denominator of a fraction is 12. If the denominator

is increased by 3, the fraction becomes 1 Find the fraction.
Sol. Let the numerator be'x 3

Denominaterbe y
xtyi= 12 (1)
ar 8
y+3 2
2x =y+3
2x-y =3 ()
(H)x2 = 2x+2y =24
= B O
2)= 2x-y= 3 (2
3y =21
y =17
Substitute y =7 in (1)
x+7 =12
x=12-7
x =5
. .X 5
.. The fraction is — = =
y 7
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3. ABCD is a cyclic quadrilateral such that ZA = (4dy + 20)°, ZB = 3y - 5)°,
ZC =(4x)° and £D = (7x + 5)°. Find the four angles.

Sol. In acyclic quadrilateral the sum of the four angles is 360° and

the sum of the opposite angles is 180°.
ZA+2C =180°
4y +20 +4x = 180
4x +4y =180 -20
40
A
x+y =40 . (1)
/B+ 2D = 180°
3y—5+7x +5 =180

7x +3y =180 .. (2)
(Hx7 = Tx+ Ty = 280
(GO I G N G
2)= 7x + 3y = 180 -(2)
4y =100
y = 25°
Substitute y =25° in (1)
x+25 =40
x =40~25
X =’

ZA = (4y +20)° = (4x25+20) =100 + 20 = 120°
/4B = (3y—5)°=(3%x25°-5)=75°-5°="70°
ZC = (4x)° =4x 15° =60°
£ZD = (Tx+5)°=(7x15+5)=105°+5°=110°
. ZA=120° £ZB =70°, ZC =60°, «D = 110°
4. On selling a T.V. at 5% gain and a fridge at 10% gain, a shopkeeper gains I2000.

But if he sells the T.V. at 10% gain and the fridge at 5% loss, he gains ¥ 1500 on
the transaction. Find the actual price of the T.V. and the fridge.

Sol. Let the actual price ofa T.V. =x

Let the actual price of a Fridge =y
5 10

— xt —y = 2000
100 100

S (x+2y) = 2000
x+2y = 2000 % 1

x+2y = 40000 ()
10 >~ 1500
100 100
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S (2x—y) = 1500
100 100
2x—y = ISOOX T

2x—y = 30000 - (2)
(1)x2 = 2x + 4y = 80000
O ®H O
2) = 2x— y = 30000 - (2)
5y = 50000
y = 10000

Substitute y = 10000 in (1)
x +2(10000) = 40000
x + 20000 = 40000
x = 40000 — 20000
x = 20000
. Actual price of T.V. =3 20000
Actual price of Fridge =< 10000

5. | Two numbers are in the ratio 5 : 6. If 8/s subtracted from each of the numbers,
the ratio becomes 4 : 5. Find the numbers.

Sol. Let the two numbers be x,

A €
y %6
= 6x = Sy
6x—5y =0 .. (1)
x-8 4
y—=38 5
= 5x—8) =4(y—-298)
5x—40 =4y -32
Sx 4y =40-32
Sx—4y =8 .. (2)
(x5 = 30x—25y =0
(GO I € I )
(2) X6 = 30x — 24y = 48 .. (2)
-y =—48
y =48
Substitute y =48 in (1)
6x —5(48) =
6x—240 =0
6x = 240
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240
x="2=40
6
X _40_5
y 48 6

». The numbers are in the ratio5: 6

6. 4 Indians and 4 Chinese can do a piece of work in 3 days. While 2 Indians and 5
Chinese can finish it in 4 days. How long would it take for 1 Indian to do it? How
long would it take for 1 Chinese to do it?

. . 1
Sol. Let for one Indian the rate of working be —
X

. ) 1
Let for one Chinese the rate of working be ;

1
_+_ =
y 3
5 1
_+_ = —
x y 4
1 1
Put — =a, — =
X y 1
4a+4b = -
3
4a+4b—-~ =0 (D)
1
2a+5b ==
4
1
2a+5b—z =0 = (2)
For cross multiplication method, we write the co-efficients as
a b 1 a b 1
5 2. 20-8 PR 4 4
-1+  —=+1 3
- R S XX
1
3a 1 5 —— 2 5
22X 3p =
2 12 N
3
=-1 3= L
2 12 12
1 2 1 1

= — X — = — = —
12 3 18 36 )
*. 1 Chinese can do the same piece of work = — =b =

1 Indian can do the piece of work = 1. a= % =18 days
X
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l Exercise 3.15 |

MuLtipLE CHOICE QUESTIONS :
1. Ifx*+6x? + kx + 6 is exactly divisible by (x + 2), then k= ?

(1) -6 2) -7 3) -8 4) 11
Hint : P(-2) = (2P+6(2%+k(-2)+6=0
= —8+24-2k+6 = 0
= 22 = 2k
= k= 11 [Ans: (4) 11]
2. The root of the polynomial equation 2x + 3 =0 is Q‘?Q
1 1 3 2
1) = 2) —= 3) —= 4) ——
M 3 @ - 3 -3 (4) -3

[Ans: (3)_2 ]
3. The type of the polynomial 4 — 3x3 is 2

(1) constant polynomial (2) linear polynomial

(3) quadratic polynomial (4) cubic polynomial.

Hint : Polynomial of degree 3 is called cubic. [Ans: (4) cubic polynomial]
4. _If x>' + 51 is divided by x +1, then the remainder is

(1) 0 2) 1 (3) 49 (4) 50

Hint : PED) =(-1)°7+51 = -1 +51=50 [Ans: (4) 50]
5. | The zero of the polynomial 2x +5is

5 5 2 2
1 3 @ -3 3 3 (D53

5
[Ans:(2) 5 ]
6.  The sum of the polynomials p(x) = x* — x* — 2, g(x) = x*-3x+ 1

(1) ¥*-3x-1 2) ¥*+2x*-1 (3) x¥*—2x?-3x (4) x*—2x*+3x -1

Hint: x> =¥ +0x-2 [Ans: (1) x* —3x —1]
+
x{ —3x+1
X —3x-1
7. Degree of the polynomial (y°-2) () + 1) is R
(1) 9 @) 2 (3) 3 (4) 6 =
Hint: (°-2)(P+1)=07-2)(7-2)x1=)"-27 +)’-2=)0—)? -2
[Ans: (4) 6]
8.  Let the polynomials be
(A) —13¢° + 4%+ 12¢ (B) (x*+4)(x*+9)
(€) 4¢°-¢°+ ¢ (D) - %y‘2+y3 +°
Then ascending order of their degree is
(1) A’B’D’C (2) A’B’C,D (3) B’C,D’A (4) B’A’CQD

Hint : Degree of (A), (B) (C) & (D) are respectively be 5, 4, 8, 12
[Ans: (4) B,A,C,D]
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9. Ifp(a)=0then(x —a)isa of p(x)
(1) divisor (2) quotient (3) remainder (4) factor

10.

11.

12.

13.

14.

15.

16.

[Ans. (4) factor]
Zeros of (2 -3x) is

(1) 3 @ 2 ) = @ >
Hint: 2-3x =0
=-2

“
Il
Wit |

Ans. (3) :
ns. 3) —
3
Which of the following has x — 1 as a factor?
(1) 2x -1 2) 3x -3 (3) 4x -3 (4) 3x—4
Hint : pkx) =3x -3
p1) =31)-3=0

- (x—1) is a factor of p(x) [Ans. (2) 3x —3]
If x — 3 is a factor of p (x), then the remainder is
1 3 2 3 3) prB3) 4 p(=3)

[Ans. (3) p (3)]
(x+9)(x* — xpy +?) is equal to

(1) G+y) 2),. (x—»)’ (B)x+y’ (4) ¥ =
[Ans. 3) ¥+ )7
(a + b — c)*is equal to
(1) (a=bhey v @plra —"bate) (3ua+ bhey (4) (a=b=c)?
Hint : (a+tb-c = [-(—a-b+o)P=(a-b+c)
[Ans. (2) (—a— b + )}
In an expression ax? + bx + ¢ the sum and product of the factors respectively,
(1) a, bc (2) b,ac (3) ac, b 4) bc,a
[Ans. (2) b, ac]
If (x + 5) and (x — 3) are the factors of ax? + bx + ¢, then values of a, b and c are

(1) 1,2,3 2) 12,15 3) 1,2,-15 4) 1,-2,15
Hint : p(5) = a(-5)+b(S5)+c=25a-5b+c=0 (1)
p(B) = aB)+bc+3+c=9+3b+c=0 .. (2)
25a—-5b = 9a+3b
25¢—-9a = 3b+5b
16a = 8b
a 8 1
b 16 2
Substitute a = 1,b=2in(1)
25(1)-52) = —
25-10 = 15=-c¢
c = —15 [Ans. (3) 1, 2, —15]
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17. Cubic polynomial may have maximum of linear factors. Q‘?q
(1) 1 2) 2 3) 3 4) 4
[Ans. 3) 3]
18. Degree of the constant polynomial is
(1 3 2) 2 3) 1 40
[Ans. (4) 0]

19.

20.

21.

22.

23.

24,

25.

Find the value of m from the equation 2x+3y = m. If its one solution is x = 2 and

(1) 2 2) —2 (3) 10 4) 0
Hint : 2x+3y = m, x=2,y=-2
m=22)+3(-2)
= 4-6=-2 [Ans. (2) -2]
Which of the following is a linear equation?
1) x+L=2 @ xx-D=2 Q) 3x+5=§ @) P-x=5
X
2
Hint :x + L 2 = x? 2x+1=0; x(x—1) = 2= x> —x —2=0 [Ans. 3)3x+5= 5]
X
Which of the following is a.solution of the equation 2x — y =.6?
(1) 24) (2),.(4.2) )6, 1) (4) (0,6)
Hinté 2x—y = 6
2(4)—2 =8-2=6=RHS [Ans. (2) (4,2)]
If (2,3) is a solution of linear equation 2x + 3y = k then, the value of & is
(1) 12 2) 6 3) 0 4) 13
Hint : 2x+3y =k
22)+33) =4+9=13 [Ans. (4) 13]

Which condition does not satisfy the linear equation ax + by +c¢ =0
(1) a#0,b=0 2) a=0,b#0 @3) a=0,b=0,c20 4) az0,b+#0

Hint : =0, 5 =0, c# 0= (0)x + (0) y + ¢ = 0 False [Ans. 3)a=0,b=0,c = 0]
Which of the following is not a linear equation in two variable

(1) ax+by+c=0 2) Ox+0y+c=0

(3) Ox+by+c=0 (4) ax+0y+c=0[Ans. (2) 0x+0y+c=0]

Hint : a and b both can not be zero

The value of k£ for which the pair of linear equations 4x + 6y — 1 = 0 and
2x + ky — 7 = 0 represents parallel lines is

(1) k=3 2) k=2 (3) k=4 (4) k=-3
Hint : 4x+6y = 1
6y = 4x+1
—4 1
= "~ x+= (1
y=—xte (1)

orders@surabooks.com Ph : 9600175757 / 8124201000 / 8124301000



Wilis. Radaba Fair $etmple www.TrbTnpsc.com
for Full Book Order online and Available at all Leading Bookstores

Sura’s O Mathematics - 9th Std 0 Chapter 3 O Algebra 129
2x+ky—-7 =0
ky = 2x+7
) 7
= J’- —
y . x+ - ..(2)
Since the lines (1) and (2) parallel
m = n,
-4 _2
6 k
3
k=/2xﬁ=3 [Ans. (1) k = 3]

26.

27.

28.

29.

30.

A pair of linear equations has no solution then the graphical representation is
m >< @ %(3) / @

Hint :Parallel lines have no solution [Ans. (2) /

b,
(e where a x + b,y + ¢, =0 and a,x + b,y + ¢, = 0 then the glven pair of
a, b,

linear equation has solution(s)
(1) no solution (2) two solutions (3) unique (4) "infinite
. a; bl . . 3
Hint : —# —5 unique solution [Ans./(3) unique]
a, b,
kR +by+e, = +by+ec, =
If az bz Cz where a,.x + by + ¢, =0 and a,x + b,y + ¢, = 0 then the given pair
of linear equation has solution(s).
(1) no solution (2) two solutions (3) infinite (4) unique
P N A T .
Hint : =—#—: parallel [Ans. (1) no solution]
a b o
GCD of any two prime numbers is
(1 -1 2) 0 3) 1 “4) 2
[Ans. (3) 1]
The GCD of x* — y* and x* — y* is
(1) x*—y* 2) x*-y? 3) (x+yy @) (x+y)
Hint : oyt = @R = (2R (P )P)
2o = 2y
G.CD.is = x*—)? [Ans. (2) x* — ]

orders@surabooks.com Ph : 9600175757 / 8124201000 / 8124301000



130

Wilis. Radaba Fair $etmple www.TrbTnpsc.com
for Full Book Order online and Available at all Leading Bookstores

Sura’s O Mathematics - 9th Std © Chapter 3 O Algebra

Sol.

Sol.

Sol.

Sol.

Additional Questions and Answers

EXERCISE 3.1

Classify the following polynomials based on number of terms.

() x¥*-x* (i) 5x (i) 4x*+2x3+1 (v) 43

V) x+2 (vi) 3x? (vii) y*+1 (viii) p20 + p18 + 2
(ix) 6 x) 23 +u*+3 (xi) u®B-u? (xii) y

5x, 3x2, 4x3, y and 6 are monomials because they have only one term.

x> —x%, x+2,y*+ 1 and u?® — u* are binomials as they contain only two terms.

Ax* + 223 + 1, %0 + y18 + 32 and 20> + u? + 3 are trinomials as they contain only three
terms.

Classify the following polynomials based on their degree.

i) pkx)=3 i) pQy) = ; y+1 (i) p(x)=2x*-—x*+4x+1
(iv) p(x) = 3x? v) px)= x+3 (vi) p(x)=-7
(vip(x)=x*+1  (viii) p(x)= 5x2-3x+2 (ix) p(x)= 4x

OP0=5 ) pO=xrl  (xi) py) =3y

3 :
px) =3, p)y=—7, p(x) = 5 are constant polynomials

p(x) =x+3, p(x) = 4%, p(x) = V3 x + 1 are linear polynomials, since the highest degree
of the variable x is one.

5 . . .
px)=5x>-3x+2, p(y) = b 3 + 1, p(x) = 3x? are quadratic polynomials, since the

highest degree of the variable is two.
px)=2x—x?+4x+ 1, p(x) =x> + 1, p(y) = y* + 3y are cubic polynomials, since the
highest degree of the variable is three.

Find the product of given polynomials p(x) = 3x>+2x—x?+ 8 and ¢ (x) = 7x + 2.
(7x +2) Bx3 + 2x —x*+ 8) = Tx (3x® + 2x —x* + 8) + 2x S
(3x3 + 2x — x2+8) = 21x* + 14x> T+ 56x+ 6x3+ 4o — 2x°+ 16 = 21x* —x3 + 12x> + 60x + 16

Let P(x) = 4x*— 3x + 2x* 45 and ¢(x) = x’+2x +4 find p (x) —q(x). ,"
O

Given Polynomial Standard form
plx) =4x> - 3x + 22 +4x-3x+5
2x33+5
gx)=x>+2x+4 |x¥*+2x+4
px) —g(x) =2x3+3x*> = 5x + 1
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Sol.

Sol.

Sol.

Sol.

EXERCISE 3.2

If p(x) = 53 — 32 + Tx — 9, find (i) p(=1) (ii) p(2).
Given that p(x) = 5x*-3x*+7x-9

(i) p(=D) = 5=1P-3(-1)2+7(-1)-9=-5-3-7-9
Lp=1) = =24
(ii) p2) = 52 -30272+712)-9=40-12+14-9
~p2) = 33

Find the zeros of the following polynomials.
(i) px)=2x-3 (i) pkx)=x-2

() Given that p(x) = 2x—3=2 (x - %) .

wehavep(%) = 2(%—%)22(0)20

3.
Hence 5 i the zero of p(x).

(i1) Given that p(x) = x-—2.No
p2) = 2-2=0
Hence 2 is.the zero of p(x).

EXERCISE 3.3

Find the remainder using remainder theorem, when
(i) 4°-5x*+6x-2isdividedbyx—1. (i) x*-7x%—x+ 6 is divided by x + 2.

(i) Let p(x) = 4x*—5x%>+ 6x —2. The zero of (x — 1) is 1.

When p(x) is divided by (x —1) the remainder is p(1). Now,

p(1) = 41 -51)+6(1) —2=4-5+6-2=3

.. The remainder is 3.
(i1) Letp(x) = x*—7x>—x+6.The zero of x + 2 is 2.

When p(x) is divided by x + 2, the remainder is p(-2). Now,

p(=2) = (2P -7(2P-(2) +6=—8-T7@)+2+6
= 8-28+2+6=-28.

.. The remainder is —28.

Find the value of a if 2x* — 6x? + Sax — 9 leaves the remainder 13 when it is divided

by x — 2.

Letp(x) = 2x3—6x*>+5ax—9
When p(x) is divided by (x — 2) the remainder is p(2).
Giventhatp(2) = 13
= 22 -6(2)* +5a(2)-9 = 13
= 2(8)—-6(4)+10a-9 = 13
= 16-24+10a-9 = 13
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= 10a—-17 = 13
= 10a = 30
= sLoa = 3
3. If the polynomials f (x) = ax*+ 4x* + 3x — 4 and g (x) = x’— 4x + a leave the same remainr
when divided by x — 3. Find the value of a. Also find the remainder.
Sol. Letf(x)=ax®+4x? + 3x — 4 and g(x) = x’— 4x + a,When f'(x) is divided by (x — 3), the remainder

is £ (3).

Now f(3) = a(3)’4(3)>+3(3)-4=27a+36+9 -4
f(3) = 27a+41 (1)
When g(x) is divided by (x — 3), the remainder is g(3).
Now g(3) = 33-4(3)+a=27-12+a=15+a ..(2)

Since the remainders are same, (1) =(2)
Given that, f(3) = g(3)

Thatis 27a+41 = 15+a
27a—a = 15-41
26a = 26
-26
a =—=-1
26
Substituting a = —1,in f(3), we get
f(3) =27(1)t41=-27+41
JG) =14

.. The remainder is 14.

4.
Sol.

Sol.

Show thatx + 4 is a factor of x>+ 6x* — 7x = 60.
Letp(x) = x> +6x247x=60
By factor theorem (x + 4) is a factor of p (x), ifp (-4) =10
D(4) = (4P +6(4)2—7(4)—60=—64+96+28—60=0
Therefore, (x + 4) is a factor of x* + 6x*+ — 7x — 60
In (5x + 4) a factor of 5x° + 14x? — 32x — 32.
Letp (x) = 5x°+ 14x? —32x—32

By factor theorem, 5x + 4 is a factor, if p (_?4) =0
3 2
o3) - 55 A=)
5 5 5 5
= 5(__64)+14(E)+32(f)—32
125 25 5

—-64 224 128 —-65 224 640 800
— T+ -2 = —+ T ———
25 25 5 25 25 25 25
—65+224+640-800 _

25

0

f(5) -0

Therefore, 5x + 4 is a factor of 5x3 +14x% — 32x — 32
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6.  Find the value of k, if (x —3) is a factor of polynomial x> — 9x? + 26x + k.
Sol. Letp (x) = x> —9x*>+26x+k
By factor theorem, (x — 3) is a factor of p (x), if p (3) =0
p3) =0 To find the zero of x — 3 :
33-93)Y+263)+k = 0 Put x-3=0
27-81+78+k = 0 weget x=3
k = =24
7. Show that (x — 3) is a factor of x>+ 9x? — x —105.
Sol. Letp (x) = x*+9x>—x—105
By factor theorem, x — 3 is a factor of p(x), if p(3) =0
p(3) = 33+93)*-3-105 To find the zero of x — 3 :
= 27+81-3-105 Put x-3=0
= 108—-108 we get x=3
p3) =0
Therefore, x — 3 is a factor of x> + 9x? — x — 105.
%
8. Show that (x + 2) is a factor of x> — 4x? — 2x + 20. RS
Sol. Letp(x) = x*—4x*>—2x+20
By factor theorem,
(x + 2) 1s factorof p(x), if p(=2) =0
p(72) = (274 (72)72(2) +20=-8 ~4(4)*+4 +20
p(2) = 0
Therefore, (x + 2) is a factor of x3 — 4x%— 2x + 20
EXERCISE 3.4
1.  Expand the following using identities :
i) (7x+2p)? (i) (4m —3m)? (iii) (4a + 3b) (4a — 3b)
(iv) (k+2)(k-3)
Sol. (1) (Tx+2y)> = (7x)>+2 (7x) 2y) + (2y)> = 49x> + 28xy + 47
(i1) (4m —3m)> = (4m)*>—2(4m) Bm) + (3m)> = 16m> — 24 mn + 9n>
(i) (4a +3b) (4a-3b) [We have (a+b) (a—b)=a’>—b*]

Put [a =4a, b=3b]

(4a + 3b) (4a - 3b) (4a)* — (3b)*=16a > — 9b?
(iv) (k+2)(k-3) [We have (x +a) (x —b) =x>+ (a— b ) x — ab]
Put[x=k,a=2,b=3]
(k+2)(k-3) = IP+Q2-3)x-2x3=kK-x-6
2.  Expand:(a+b-c)
Sol. Replacing ‘¢’ by ‘—¢’ in the expansion of
(a+b+c)Y = a?+b*+c?+2ab+ 2bc + 2ca
(a+b+(—)) a’ + b* + (—¢)?> + 2ab+ 2b(—c) + 2(—c)a
= a®+b*>+c?+2ab—2bc—2ca
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3.  Expand: (x+2y+ 37)?
Sol. We know that,
(a+b+c) = a®+b>+c?+2ab+ 2bc+ 2ca
Substituting, a = x,b=2yandc=3z
(x+2y+327 = X2+ Q)P+ B2 +2(x)(2y) +2 (2y) 32) +2(32) (x)
= X2+ 42 + 922 + 4 xy + 12)% + 6zx
4. Find the area of square whose side length is m + n — q.
Sol. Area of square = side X side
= (m+n—qy
We know that,
(a+b+c)Y = a*+b>+c*+2ab+ 2bc+2ca
[m+n+ (P = w42+ (qP+2mn+2n () +2 (g)m
= m*+n’+q¢*+2mn —2nqg-2qm
Therefore, Area of square = [m? + n®> + ¢*> + 2 mn — 2ng — 2 gm] sq. units.

Sol.

Sol.

Sol.

Sol.

Sol.

EXERCISE 3.5

Factorise the following

@) 25m2—16n* (i) x*—9x?

(i) 25m?* — 16m*n. = (Sm)i= (4n)? [.-a® = b* =(a=b) (a+ b)]
= (Sm —4n) (Sm + 4n)

(11) x* = 9x? P9 =x>x-3)=x>(x-3)(x+3)

Factorise the following.

() 64m?®+27n% (i) 729x° - 343)°

(1) 64m>+ 2713 = (4m)? + (3n)’= (4m + 3n) (4m)> — (4m) (3n) + (3n)?)
[ ad+ b =(a+b) (@@ —ab+ D)
= (4m + 3n) (16m* — 12mn + 9n?)
(i1) 729 =343y = (%)’ = (Ty)> =(9x—7y) (9x)* + (9x) (Ty) + (Ty))
= (9x —7y) (81x2 + 63xy +49)?)
[ b= (a—b) (@ +ab+ b?)]
Factorise 81x? + 90x + 25
812 +90x+25 = (9x)2+2 (9x) (5) + 52
= (9x +5)? [ a*+2ab + b* = (a + b)?]
Find @® + b3 ifa+ b =6, ab =5. 9

Given,a+b = 6,ab=75
@ +b = (a+b)*—3ab(a+b)=(6)-3(5)6) =126

Factorise (a — b)>+ 7 (a — b) + 10
Leta—b = p, wegetp>+7p+10, 10

pr+5p+2p+10 7
ppt5+2(@+5=@E+5(p+2)
a—bwe get,

5 2
(a—b+5)(a-b+2)

g
(S}
+
S
+
—_
)
Il

Putp
(@a—by*+7(a-b)+10
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6.  Factorise 6x% + 17x + 12 21 72 7
Sol. 62+ 17x+12 = 6x2+9x+8x+ 12 2| 36 /
= 3w (x+3)+4@x+3) 2|18
— (2x+3)GBx+4) 3—2 § 3
EXERCISE 3.6
1.  Factorise x*+4x—96 2| 96 96
Sol. CHdx—96 = x2+ 12x — 8x— 96 2| 48 A
= x(x+12) -8 (x+12) 2| 24
= (x+12)(x—8) 2—12 o g
2. Factorise x* + 7xy — 12)? 3
2
Sol. X2+ Txy+ 127 = X2 +4yx + 3yx + 12)? 12y
= x(x+4y)+3y(x+4y) Ty
= (x+4y) (x+3y)
4y o 3y

3. | Find the quotient and remainder when 5x° — 9x* +10x + 2 is divided by x + 2 using
synthetic division.

Sol. p(x) /= 5 9% +10x +2
dx) = x+2 To find the zero of x +2 :
Standard form of p (x) = 5x*-9x>+10x+2and |Put x+2=0
dx) = x+2 we get x=-2
2| 5 -9 10 2

0 -10 38 -96

5 -19 48 —94  (remainder)
5 -0x+10x+2 = (x+2)(5x*—19x +48)—94

Hence the quotient is 5x* — 19x + 48 and remainder is — 94.
4.  Find the quotient and remainder when —7 + 3x — 2x? + 5x° is divided by —1 + 4x
using synthetic division.

_ 2 3
Sol. P (x) 74 3x-2x"+ 5x To find the zero of —1 + 4x :
d(x) = —1+4x Put-1+4x=0
— 3 2 _ 1
Standard form of p (x) S5x7—=2x"+3x -7 weget dx=1;x=—
d(x) = 4x—1 4
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s 2 3 4
4
o 2 = 0
16 64
5 -3 45 | —403
16 64
50 -2x*+3x -7 = (x—l)(sz —§)c+£)—ﬂ
4 4 16 64
S e [ IR RSN R I B
4 4 16 64 64 4 16 64 64
4 —4
Hence the quotient is éx2 - ix + ) and remainder is 03
4 16 64 64
5. If the quotient on dividing 5x*+ 4x>+ 2x + 1 by x + 3 is 5x° + 9x? + bx — 97 then find
the values of a, b and also remainder.
To find th fx+3;
Sol. p(x) = Sx™43+2x+1 Pzt xn+ 3 izoero o
Standard form of p (x) = Sx*+4x’ 0% +2x+ 1 | o -3
=3 oS 4 0 2 1
0 —15 | 33..0=99 291
5 —11 33 97 [1.292
Quotient 5x° + 11x? + 33x — 97 is compared with given quotient 5x° + ax? + bx — 97
co-efficient of x> is — 11 = @ and co-efficient of x is 33 = b.
Therefore a =11, b = 33 and remainder = 292.
EXERCISE 3.7
1.  Find the quotient and the remainder when 10 — 4x + 3x? is divided by x — 2.
Sol. Let us first write the terms of each polynomial in descending order (or ascending

order). Thus the given problem becomes (3x% — 4x + 10) + (x — 2)

3x+2
Hint
x=2 | 3xF-4x+10 L3
3zé — 6x (1) T =3x
) & (i) 3x(x—2) =3x2—6x
+10 cen 2x
jx& 4 (iii) —~ =2
) (D) (iv) 2(x-2) =2x-4

14
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.. Quotient = 3x + 2 and Remainder = 14, i.e 3x> —4x+ 10=(x —2) 3x +2) + 14
and is in the form

Dividend = (Divisor X Quotient) + Remainder

2. If8x®—14x2—19x -8 is divided by 4x + 3 then find the quotient and the remainder.
Sol. 2x% —5x—1

Hint
o hoos @) 8x° 2x2
L - =X
813 + 6x2 -
0 O (i) 22 (@x+3) =8°+6x2
20 2 —19x (i) -24on .
B N X
(f ' (IE;C (iv) —5x(4x+3) =-20x2—15x
—4x
— =_|
—4x -8 ) "
P P (vi) —1(4x+3) =-4x—3
)
-5

.. Quotient = 2x*> — 5x —1, Remainder = —5

EXERCISE 3.8

1. . Factorise 2x3 — x> —12x — 9 into linear factors.
Sol. Letp (x) = 28852 - 12x=9
Sum of the co-efficients /= 2 —1~12-9=-2020
Hence x — 1 isnot a factor
Sum of co-efficients of even powers with constant =—1 -9 =—-10
Sum of co-efficients of odd powers =2 — 12 =-10
Hence x + 1 1s a factor of x.

Now we use synthetic division to find the other factors. —-18
-1 2 -1 -12 -9 /4
0 -2 3 9

2 -3 -9 0

Thenp (x) = (x+1)(2x*-3x-9)
Now2x2—3x—-9 = 2x2 —6x+3x-9=2x(x—3)+3 (x— 3)
x=3)(2x+3)
x+1D)(x-3)2x+3)

Hence 2x° —x2—12x -9
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2. Factorize x>+ 3x* - 13x - 15.
Sol. Letp (x) = x*+3x>-13x-15

Sum of all the co-efficients = 1 +3—-13-15=-24+0

Hence x — 1 is not a factor

Sum of co-efficients of even powers with constant=3 — 15=—12
Sum of coefficients of odd powers=1-13 =-12

Hence x + 1 is a factor of p (x)

Now use synthetic division to find the other factors.

-1 1 3 -13 15
0 -1 -2 15
1 2 -15 0

Hencep (x) = (x+1)(x*+2x—15)
Now x* +3x? — 13x — 15 (x+ 1) (x*+ 2x—15)
Nowx?+2x—15 = x¥*+5x-3x—-15= x(x+35-3(x+5=x+5)(x-3)
Hence x* +3x>— 13x - 15 = (x+1)(x+5)(x—3)
3. Factorize x* + 13x? + 32x + 20 into linerar factors.
Sol. Let, p(x) =3+13x%+32x+20
Sum of all the coefficients =1 + 13 +32 +20=66 #0
Hence, (x —1) is not a factor.
Sum of coefficients of even powers with constant = 13 + 20 =33
Sum of coefficients of odd powers =1+ 32 =33
Hence, (x +.1)s a factor of p(x)
Now we use synthetic division to find the other factors

Method 1 Method I1

-1 {1 13 32 20 -1 1 13 32 20
0 -1 -12 =20 0 -1 -12 20
-2 |1 12 20| 0 (remainder) I 12 20| O (remainder)
0 -2 -20
Then p(x) = (x + 1) (x> + 12x* +20
1 10| 0 (remainder) PE= &+ D )

Now

p) =+ 1) (x+2)(x+10)

X2+ 12x2 +20 = x2+10x +2x+20

Hence, = x(x+10)+2(x +10)
5 4k 12352 4F 3254 20 = (x+2)(x +10)
=@+ 1) (x+2)(x+10) Hence, x* + 13x* +32x+20

= (x+t1)(x +2)(x +10)

EXERCISE 3.9

1.  Find GCD of 25 x3 y? z, 45x2 y*z°b
Sol. 25x3y%z = 5x5x3yPz=5x5x 2 xxxy?xz
A5y = 5x3x xR =5 x9x? xytxytxg x
Therefore GCD = 5x*)?z
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2. Find the GCD of ()*—1) and (y - 1).
Sol. yY¥-1 = @G-1)G*+y+1)
y—1 = y-1
Therefore, GCD = y—1
3. Find the GCD of 3x*—48 and x> — 7x + 12.
Sol. 3x2-48 = 3(x>-16)=3*-4)=3(x+4) (x—4)
x2—Tx+12 X-3x—4x+12=x(x-3)-4(x-3)=(x-3)(x—4)
Therefore, GCD = x—4
4.  Find the GCD of a* , a7, a*"7V "%,

X

Sol. a = a
aX+y = Qx ay
a“trtz at. a@.a* ~.GCD=4a"

EXERCISE 3.10
5.  Solve graphically. x—y=3;2x—y=11

Sol. x—y=3 2x—y=11
X 0 3 X 0 5.5
v -3 y | —11 0
y
9 .
8 lem= 1 uni |
” 1
6
g (8,5)
4
3
2 (3,0
% 1 X
L6 |-5[al31-2]-1] Joh Z3fafsle]7[8
- 5.5,0)
)
(0
2
L5
L6 /
L7
8
9
~i0
©,-1D] 1
o

EXERCISE 3.11

1.  Solve using the method of substitution. Sx —y=5,3x+y=11

Sol. Sx—y =5 (D)
3x+y = 11 ..(2)
H= y = 5x-95
2)= 3xt5x-5=11
8 = 11+5
8 = 16
16
X = g=
(= 52)-y =5=>10-5=y=>y=5 ~.Solutionisx =2, y=15
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EXERCISE 3.12
2. Solve by the method of elimination. 2x +y=10; 5x —y =11
Sol. 2x+y = 10 .. (1)
Sx—y = 11 .. (2)
MH+2)= 2x+y =10
Sx—y =11
Tx = 21
o,
X = ==
= 23)+y = 10
6+y = 10
y =10-6=4
~.Solutionisx = 3,y=4
EXERCISE 3.13
3.  Solve 5x -2y =10 ; 3x +y =17 by the method of cross multiplication.
Sol. Sx—-2y—10 = 0
3x+y—-17 =0
X y 1
-2 -10 >< 5 ><2
1 >< -17 3 1
x - y | -
34410 —-30+85 5+6
> _y_1
44 55 11
R B
7 TR T
Y oL ,o2 5 . Solutionisx=4,y=5
e Tt A T - Solutionisx =4,y =
EXERCISE 3.14
1.  The age of Arjun is twice the sum of the ages of his two children. After 20 years,

Sol.

his age will be equal to the sum of the ages of his children. Find the age of the
father.

Let the age of the father be x
Let the sum of the age of his sons be y

Atpresentx=2y = x-2y =0 .. (1)
After 20 years x+20 =y+40
x—y =40-20
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x—y =20 .. (2)
()= 2y =0
® H O
)= —y =20
- =-20
y =20
Substitute y =20 in (1)
x—2(20) =0
x—40 =0
x =40

EXERCISE 3.15

MuLtiPLE CHOICE QUESTIONS :

1.

The polynomial 3x -2 is a

(1) linear polynomial (2) quadratic polynomial

(3) cubic polynomial (4) constant polynomial

Hint : A polynomial is linear if its degree is 1 [Ans: (1) linear polynomial]
The polynomial 4x* + 2x —2 is a

(1) linear polynomial (2) quadratic polynomial

(3) cubicpolynomial (4) constant polynomial

Hint: A polynomial is quadratic of its highest power of x is 2
[Ans: (2) quadratic pelynomial]
The zero of the polynomial 2x'— S.is

5 5 2 2

1 3 @ -3 3 3 @ -3
5
Hint: Zeroisgivenby2x—-5=0= x= 5 [Ans: (1) ;]
The root of the polynomial equation 3x —1=0is
U)x=—% 2) xZ% 3) x=1 4) x=3
1

Hint: x= %gives?)(%)—l:l—l:O [Ans:(2)x=§]
Zero of (7 +4x) is

4 —7
1 = @ - (3) 7 4 4

7
|:Ans. (2) T]
Which of the following has as a factor?
(1) x*+2x 2) -1y (3) (x+1) (4) (x*-2%)
[Ans. (1) x* + 2x |
If x — 2 is a factor of ¢ (x), then the remainder is
(1) g (-2) 2) x-2 3) 0 (4) —2[Ans. (3) 0]
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8. (a—-b)(@+ab+bH)=
(1) a®+ b3+ —3abc (2) a>- b
(3) a*+b 4) a*- b [Ans. (4) a® - b |
9.  The polynomial whose factors are (x + 2) (x + 3) is
(1) X*+5x+6 2) x*-4 3) x*-9 4) x> +6x+5
[Ans. (1) x*+ 5x+ 6]
10. (—a—b-c)isequalto
(1) (a—b+c) (2) (@a+b-c? (@) (-a+b+c) 4) (a+b+c)
[Ans. (4) (@a+b+c)*]
R P C TEXT BOOK ACTIVITIES

Write the Variable, Coefficient and Constant in the given algebraic expression,

Sol.
Expression x+7 | 3y-2 5x2 | 2xy +11 —%p +7 | -8 +3a
Variable G y X X,y p a
Coefficient I 3 5 2 _% 3
Constant 7 -2 0 11 7 -8

/D

Write the following polynomials in standard form.
S. No.

1 Sm* —3m+ Tm? + 8

Sol.

Polynomial Standard Form

Sm* + Tm? —3m +8

2
2 §y+8y3—12+\/§y2 8y3+\/§y2+§y—12

3 12p?— 8p° — 10p* — 7

AT

1. Find the value of & for the given system of linear equations satisfying the condition below:
(1) 2x + ky =1; 3x — 5y = 7 has a unique solution
(i)  kx+3y=3; 12x + ky = 6 has no solution
(iii)  (k—3)x+3y=k; kx + ky = 12 has infinite number of solution

Sol. (i) E =k #+—

2 k 3

—8p> — 10p* + 12p> -7
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. k 3 3
M 5= 5
K = 36
k= £6
3 3
— # —=k#6
k 6
k= -6
3 —(a+1)  2p-1
i) 5w Ty
5 —za 3b
3 —latD 2-1 _ 3
5 1-2a 3b 5
3—-6a = Sa-5 106-5 = 9b
a= 8 b =15

2. Find the value of @ and b for which the given system of linear equation has infinite
number of solutions 3x—(a+1)y=2b-1,5x+ (1 -2a) y=3b

3 —(a+1) 2b-1
Sol. 5  1-2a  3b
3_6a = —5a-5
ab = 10b-5
a= 8
b=75

For the given linear equations, find another linear equation satisfying each of
the given condition

Sol.

. . Another linear equation
Given linear

equation Unique solution Inﬁnitely many No solution
solutions
2x+3y=17 3x+4y=28 4x+6y=14 6x+9y=15
3x—4y=5 4x +3y=7 6x—8y =10 9x—12y=10
y—4x=2 3y+5x=4 2y—8x=4 S5y-20x=4
Sy—2x=8 7y +3x=16 10y —4x =16 15y — 6x =32
VWO©M3
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UNIT TEST
Time : 45 Minutes CHAPTER -3 Marks: 25
Section - A
(i) Answer all the questions.
(ii) Choose the correct Answer. 5x1=5
1.  Let the polynomials be
(1) —13¢°+4¢*+12q (2) (X*+4)(x*+9)
5
3) 4¢°—¢°+¢° @) —Zyy 4y
Then ascending order of their degree is
(1) ABD.C (2) AB.CD (3) B.C.DA (4) BACD
2. Ifx!' +51is divided by x + 1, then the remainder is
(1) 0 2) 1 (3) 49 4) 50

3. The sum of the polynomials p(x) = x* — x* — 2, g(x) = x*3x+ 1

(1) x¥*-3x-1 2) ¥*+2x*-1 (3) ¥*-2x>-3x (4) x> —2x>+3x-1
4. ..Degree of the constant polynomial is

(1 3 ) 2 (3) (4 0
5. | The value of k& for which the pair of linear equations 4x + 6y — 1 = 0 and
2x + ky — 7= 0 represents parallel lines is

(1) k=3 2) k=2 B)k=4 (4) k==3
Section - B

(i) Answer only five of the following

(ii) However Q.No. 12 is compulsory.
5x2=10

6. The cost of a chocolate is Rs. (x + y) and Amir bought (x + y) chocolates. Find the total amount
paid by him in terms of x and y. If x =10, y =5 find the amount paid by him.

7. Find the value of the polynomial f{y)=6y—3y>+3at (i)y=1 (ii) y =—1 (iii)) y = 0
8. Find the quotient and remainder of the (8x* — 1) + (2x — 1)

9.  What is the remainder when x?°'® + 2018 is divided by x — 1

10.  Check whether p(x) is a multiple of g(x) or not p(x) = x> — 5x* + 4x — 3, g(x) =x — 2
11.  Expand the following : (—p + 2¢ + 3r)?

12.  Find the GCD for the following: p°, p'!, p°
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Section - C
(i) Answer only two Questions of the following.
(ii) However Q.No. 16 is compulsory. 2x5=10
13.  The sum of (x+5) observations is (x’>+125). Find the mean of the observations.
14.  Verify whether the following are zeros of the polynomial indicated against them, or not.
. 1 . 3 —b
D) px)=2x-1,x= 3 (1) px)=x"-1,x=1, (i) p(x)=ax + b, x= —
a
(1v) px)=(x+3)(x—4),x=4,x=-3
15.  Add the following polynomials and find the degree of the resultant polynomial.
(i) px)=6x>—Tx+2
g(x)=6x3—Tx + 15
() hx)=7x—6x+1
fx)=Tx*+17x-9
(iii) f(x)=16x*—-5x>+9
g(x)=—6x>+7x— 15
16. .. Determine whether (x — 1) is7a factor of the following polynomials:
(i) *+52—10x+4
(i) x*+5x*—5x+1
-9 01021
CANSWERS )
SECTION - A
1. 3) B,C,D,A
2. (4) 50
3. () x¥*-3x-1
4. 4 0
5. (1) k£=3
SECTION - B
6. 225
7. 1 6 (@) -6 (i) 3
8.  4x*+2x+1:;0
9. 2019
10. Not a multiple
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1. p?+4¢>+9% —4pq +12 qr—6rp
12. 1

SECTION - C
13. x2-5x+25

4. (1) ..x= % is the zero of the given polynomial.

(i1)) ..x=1 is the zero of the given polynomial.

(i) c.ox= I is the zero of the given polynomial.
a

(iv) ..x =-3, x =4 are the zeros of the given polynomial.
15. (i) 6x°+6x?—14x+17;3

() 73+ 7x*+11x-8; 3

(iii) 16x*—6x> —5x*>+7x —6;4
16.  Factor; Not factor

SReeR
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GEOMETRY 0{

( 4.1 Introduction

We describe different shapes by their properties.
Parallel lines :  Two or more lines lying in the
same plane that never meet.

Intersecting lines : Two lines which meet at a
common point.
Perpendicular lines : Two lines which intersect each

other at right angle.
Concurrent lines : Three or more lines passing through the same point.
Parallel Lines Intersecting Lines Perpendicular Lines Concurrent Lines
—Y ll
¢ > 1,
N 7 13
i
L A
AR 1L
Types of angles :
Complementary Angles
C
F
64° S
N 26 B
B A D
Supplementary Angles
C
z
110°
0 70
A B ¥ X
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UNIT TEST
Time : 1 hr. CHAPTER -9 Marks: 40
Part- A

I.  Answer the following questions 10 x2=20

1. You are walking along a street. If you just choose a stranger crossing you, what is the
probability that his next birthday will fall on a Sunday?

2. What is the probability of drawing a King or a Queen or a Jack from a deck of cards?

3. What is the probability of throwing an even number with a single standard dice of six
faces?

4. There are 24 balls in a pot. If 3 of them are Red, 5 of them are Blue and the remaining
are Green then, what is the probability of picking out (i) a Blue ball, (i1) a Red ball and
(1i1) a Green ball?

5. When two coins are tossed, what is the probability that two heads are obtained?

6.  Two dice are rolled, find the probability that the sum is
i) equal to 1 (i1) equal to 4 (iii) less than 13

7. A manufacturer tested 7000 LED lights at random and found that 25 of them were
defective. If a LED light is selected at random, what is the probability that the selected
LED light is a defective one.

8. ~What is the probability that the spinner will not land on a multiple of 3?

9.  Frame two problems in calculating probability, based on the spinner shown here.

10. A company manufactures 10000 Laptops in 6 months. In that 25 of them are found
to be defective. When you choose one Laptop from the manufactured, what is the
probability that selected Laptop is a good one.

Part- B
II.  Answer the following questions 4x5=20
11.  Ina survey of 400 youngsters aged 16-20 years, it was found that 191 have their voter

ID card. If a youngster is selected at random, find the probability that the youngster
does not have their voter ID card.
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12.

13.

14.

10.

11.

12.

13.

14.

The probability of guessing the correct answer to a certain question is g If the

probability of not guessing the correct answer is% , then find the value of x
If a probability of a player winning a particular tennis match is 0.72. What is the
probability of the player loosing the match?

1500 families were surveyed and following data was recorded about their maids at
home

Type of maids Only part time Only full time Both
Number of families 860 370 250

A family is selected at random. Find the probability that the family selected has

(1) Both types of maids (ii) Part time maids (ii1))  No maids

(ANSWERS )

Part- A

Ho (i) é (iii) 1

(1) What is the probability that the spinner will land on an even number?
(i1) What is the probability that the spinner will not land on a prime number.

0.9975

Part- B
209
400
15
8
0.28
1 .. 43 o 1
M) ¢ (if) (iii) -
VO3
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Though the Trimester Pattern is changed from this year, we have given this
Question Paper for Practice Purpose only

9TH STD I TERM SUMMATIVE ASSESSMENT 2018-19 Reg. No.
[(TTTTT]
Time : 2.00 hr MATHEMATICS Marks : 60
SECTION -1
I.  Choose the best answer 10x1=10
1. IfB-AisB,thenisANBis
(D A (2) B 3) u @ ¢
2. If n(A) = 10 and n(B) = 15 then the minimum and maximum number of elements in
ANBis
(1) (10,15) (2) (15,10) (3) (10,0 4) (0,10)
3. Which one of the following has a terminating decimal expansion?
1 > 2 8 3 14 4 L
M @ 5 6 “
4. 034+0.34=
(1) 0-687 (2) 068 (3) 0.68 (4) 0.687
5. | Theroot of the polynomial equation 2x+3=01s
1 -1 -3 2
() 3 @) 7 G) 5 @ 3
6. Degree of the polynomial (y3 -2) (y3 +1)is
(9 (2) 2 3 3 4 6
7. The exterior angle of a triangle is equal to the sum of two
(1) Exterior angles (2) Interior opposite angles
(3) Alternate angles (4) Interior angles
8.  The interior angles made by the side in a parallelogram is 90° then the parallelogram is a
(1) rhombus (2) rectangle (3) trapezium (4) kite
9. Point (-3, 5) lie in the quadrant
(H I 2) 1o (3) I 4 1Iv
10. If (x +2,4) = (5, y — 2) then the co-ordinates (x, y) are
(1) (7,12) (2) (6,3) (3) (3,6) 4 2D
[291]
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19.

20.

21.

22. No. of 2 rupee coins = 60; No. of 5 rupee coins =20
23. (0,-1)

5

24. g

25. 7.2 sq.m
Part-C
26. x=2
27. x=4;y=2
28. (ls=1)
29. (1, 1)

30. sinﬁzg;cosﬂzg; tan 0 =
cosec O = %;secﬁzg ;cotO=

31. (i) 85°57 (i) 47° 33’
(iii) 4°7° (iv) 87°45’
(v) 82° 30’

32. 326400

33. 138 cm®

34. 354 m?

35.3i) 2—54(ii) %(iii) %

Part-D
36. (-3, 3)
37. [Q,E]
2 2
b9 JO 62
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