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UNIT - 1: Matrices and Determinants

Class Work: Exercise:1.1,Q:1(C), Q:3 Exercise:1.2, Q:4(A),Q:5(B),Q:6(i),
Exercise:1.3,Q:1(A),Q:2(B), Q:3(ii), Q:4(ii), Q:5(x), Q:8(i), Exercise:1.4, Q:1(i,v),
Q:4(a), Q:5(ii), Execise:1.5, Q:1(ii),Q:2(i),Q:3(i), Q:6(i), Exercise: 1.6, Q:1(iii), Q:4
Home Work: Exercise:1.1,Q:1(G,H),Q:3,Exercise:1.2,Q:1-3, Q:4(D), Q:5 (C,E)
,Q:6(ii), Exercise:1.3,Q:1(B-F), Q:2(C,F), Q:3(iv,vi), Q:4(vi), Q:5 (vi-ix),
Q:8(ii,vi), Exercise:1.4, Q:1(ii-iv), Q:4(d,e), Q:5(iv), Q:6(ii),
Execise:1.5,Q:2(ii-iv),Q:3(iii, iv), Q:6(ii), Exercise: 1.6: Q:1(i,v), Q:3, Review
Exercise:1, Q:1, Q:3 Q:5, Q:7(ii)

UNIT - 2: Real and Complex Numbers

Class Work: Exercise:2.1,Q:1(i,iii),Q:2(iii),Q:3(ii),:4(i),Q:6(ii),
Exercise:2.3,Q:1(i),Q:2(i),Q:3(ii), Exercise:2.4, Q:1(i),Q:3(ii), Exercise:2.5,
Q:1(ii),Q:2(iii),Q:3(ii),Exercise:2.6, Q:1(v), Q: 2(iii), Q:3(i),Q:4(iii), Q:6(ii),
Q:7(i)

Home Work: Exercise:2.1,Q:1(ii-vi),Q:2(iv,vi),Q:3(iii,v),: 4(ii,iv), Q:6(iii),
Exercise:2.3,Q:1(iii), Q:2(ii),Q:3(iii), Exercise:2.4, Q:1(iv),Q:3(iii), Exercise:2.5,
Q:1(iv,vi),Q:2(v,vi),Q:4, Exercise: 2.6, Q:1(vi),Q:2(iv), Q:3(iv), Q:6(vi), Q:7(ii),
Review Exercise:2, Q:1, Q:3(ii,iv), Q:4, Q:5

UNIT -3: Logarithms

Class Work: Exercise:3.1,Q:1(iv),Q:2(ii), Exercise:3.2, Q:2(iii),Q:4(ii), Q:6(i),
Exercise:3.3,Q:1(iii),Q:3(ii),Q:4(i), Q:5(iii),Exercise:3.4,Q:1(i),Q:4

Home Work: Exercise:3.1,Q:1(v),Q:2(ii), Exercise:3.2, Q:2(iv), Q:6(iv,v),
Exercise:3.3,Q:1(v,vi),Q:3(iv),Q:4(ii), Q:5(iv), Exercise:3.4, Q:1(iii,v,viii),
Review Exercise:3, Q:1, Q:3, Q:5(ii), Q:6(i,iii)

UNIT- 4: Algebraic Expressions and Algebraic Formulas

Class Work: Exercise:4.1, Q:1(iv), Q:2(i),Q:3(iii), Q:4(b), Q: 6(v), Exercise:4.2,
Q:3,13,14(i) Exercise:4.3, Q:1(iv),Q:2(v), Q:3(iv), Q:4(v),
Exercise:4.4,Q:1(i),Q:2(iii),Q:3(iii), Q:5(i),

Home Work: Exercise:4.1, Q:1(ii), Q:2(iii), Q:3(i,vi), Q:6(i,iii), Exercise:4.2,
Q:5,8,11, 14(ii), Exercise:4.3, Q:1(ii),Q:2(i), Q:3(i), Q:4(i,iv),

Q:6(iv), Q:7(iii), Q:8(i)

UNIT -5: Factorization

Class Work: Exercise:5.1,Q:1(ii), Q:3(ii), Q:4(ii),Q:5(ii),
Exercise: 5.2,Q:1(iii),Q:2(i), Q:3(v), Q:4(iii),Q:5(ii),Q:6(i),
Exercise:5.3,Q:1(iv), Q:4,Exercise: 5.4, Q:2,

Home Work: Exercise:5.1,Q:1(v,vi), Q:3(iv),
Q:4(iv),Q:5(v,vi), Exercise:5.2,Q:1(v),Q:2(iv), Q:3(iv), Q:4
(v),Q:5(iv),Q:6(iv),Exercise:5.3,Q:1(i,v), Exercise: 5.4, Q:8,
Review Exercise: 5,Q:1,Q:3(ii,v,ix),

UNIT- 6: Algebraic Manipulation

Class Work: Exercise:6.1,Q:1(ii),Q:2(v), Q:4(ii), Q:5(iii),Q:6,
Exercise: 6.2, Q:1,11 , Exercise:6.3, Q:1(v), Q:2(v),Q:3(ii),
Home Work: Exercise:6.1,Q:1(ii),Q:2(i,iv),Q:3(i), Q:5(iv),Q:8,
Exercise: 6.2,Q:,4,6, Exercise:6.3, Q:1(i,ii,vi), Q:2(i,ii), Q:4(i),
Review Exercise:6,Q:2,Q:6(i),Q:7



Nauman Sadaf www. not espk. con

Class 10- Smart Syllabus GOVT. Model HIGH SCHOOL 343 GB

UNIT -7: Linear Equations and Inequalities
Class Work: Exercise:7.1, Q:1 (i,ix), Q:2(v), Exercise: 7.2, Q:2(iii,viii),
Exercise: 7.3, Q:1(ii), Q:2(iii)

Home Work: Exercise: 7.1, Q:1 (ii,v,vi,Xx), Q:2(i,ii,viii), Exercise:7.2,
Q:2(v,vii),Exercise:7.3, Q:1(iv), Q:2(iv), Review Exercise:7, Q:1, Q:3(i,iii), Q:5(i)
UNIT-8: Linear Graph & Their Application

Class Work: Exercise:8.1,Q:1, Q:2 (ii), Q:3(i), Q:4(b),Q:5(ii),
Exercise:8.2, Q:3(b), Q:4(iii), Exercise:8.3, Q:1,

Home Work: Exercise:8.1, Q:2 (iii,vii,viii), Q:3(v), Q:4(c),Q:5(Vv), Exercise:8.2,
Q:3(e), Q:4(iv),Exercise:8.3, Q:4, Review Exercise:8, Q:1, Q:4(ii,v)
UNIT-9: Introduction to Coordinate Geometry Descriptive Geometry
Class Work: Exercise:9.1,Q:1(a),Q:2(ii),Exercise:9.2,Q:1,10,
Exercise:9.3,Q:1(a),Q:3,

Home Work: Exercise:9.1,Q:1(c,f),Q:2(iii,vi), Exercise:9.2, Q:3,4,9,
Exercise:9.3,Q:1(d,f), Review Exercise:9, Q:1,Q:3(ii),Q:4(i,ii),Q:5
UNIT-10: Congruent Triangles

Class Work: Review Exercise: Q:(3,4)

Home Work: Review Exercise: Q:(2,5)

UNIT-11:Parallelograms and Triangles

Class Work: Review Exercise: Q:(3,4)

Home Work: Review Exercise: Q:(5,6)

UNIT-12: Line Bisectors and Angle Bisectors

Class Work: Theorem 12.1.2, Theorem 12.1.4 Review Exercise: Q:4
Home Work: Theorem 12.1.2, Theorem 12.1.4 Review Exercise: Q:5
UNIT-13: Sides and Angles of a Triangle

Class work: Review Exercise: Q:(3,5)

Home work: Review Exercise: Q:(2,4)

UNIT-14: Ratio and Proportion

Class Work: Review Exercise: Q:(3,5,6)

Home Work: Review Exercise: Q:2

UNIT-15: Pythagoras’ Theorem

Class Work: Exercise:15, Q:1(i), Q:3, Q:6 (ii), Q:7

Home Work: Exercise:15, Q:1(iv), Q:8 Review Exercise: Q:2
UNIT-16: Theorem Related with Area

Class Work: Review Exercise: Q:2 (i,ii), Q:3

Home Work: Review Exercise: Q:2 (iii,iv)

UNIT-17: Practical Geometry-Triangles:

17.2,Q:1(ii), Q:2(iii), Q:3(i),Q:4 (i), Exercise:17.3,Q:1(i1)Q:3, Exercise: 17.5,Q:1
Home Work: Exercise:17.1, Q:1(i,vi,vii), Q:4(iii), Q:5(ii),Exercise:17.2, Q:3(ii),Q:4
(iii), Exercise:17.3,Q:1(i), Exercise:17.5,Q:4,6,Review Exercise:17, Q:2,Q:3
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[ MATRICS AND DETERMINANTS]

Introduction:

The matrices and determinants are used in the field of
Mathematics, Physics, Statistics, Electronics and other
branches of science. The Matrices have played a very
important role in this age of computer science. The
idea of matrices was given by the Arthur Cayley, an
English Mathematician of 19™ century, who first
developed, Theory of Matrices" "in 1858.
Matrix:

“An arrangement of different elements in the
rows and columns, within square brackets is called

Matrix”.
ai1 Qg2

eg A= [a21 azz].

The real numbers used in the formation of the matrix

are called entries or elements of the matrix. The

matrices are denoted by the capital letters

AB,C,D,..,M,N etc. of the English alphabets.

Rows and Columns of a Matrix:

air

azz

the horizontal way are called rows.

a
In @ matrix4A = [ai ], the entries presented in

. ai1 Aiz . .
In @ matrix4 = , the entries presented in
az1 Q3

the vertical way are called columns.
Order of a Matrix:
Order of Matrix tells us about no of rows and

columns.
Order of a matrix = no.of rows X no.of columns.

If a matrix A has m rows and n column then its order
is

O(A)=mXxnorm-—>by—n.
For example

1 2 3
A=|9 7 6| hasorder3—by—3o0r3x3.
4 6 8

Equal matrices:
“Two matrices are said to be equal if
i.  The order of matrix A =The order of Matrix B
ii.  Their corresponding elements are equal. Thus
A=B."
Example:

A=l 7] enan =]

are equal matrices.

1 1+1
-5 542

Home Work:
Question No.1 Find the order of the following
matrices.
2 3 0
G = [1 2 3]
2 4 5
Solution.
Order of G =0(G) =3 —-by—3
2 3 4
H= [1 0 6
Solution.

Order of H=0(H) =2 —-by—3
Class Work:
Question.3. Find the values of a, b, c and d which
satisfy the matrix equation.
[a+c a+2b] y [0 -7
c—1 4d—-6 3 2d
Solution.
Given
[a+c a+2b] _ [0 —7]
c—1 4d-6 3 2d
By the definition of equal matrices, we have
at+c=0-(i),a+2b=-7- (ii),
c—1=3- (iii),4d — 6 = 2d - (iv)
From (iii), we have
c=3+1=4
From (iv), we have
4d — 6 = 2d
4d —2d =6
2d =6

d =
Using value of ¢ = 4 in (i), we have
a+4=0
a=-4
Using value of a = —4 in (ii), we have
-4+ 2b=-7
2b=-74+4
2b =-3
3

b=—§

Hencea = —4 ,b = —% ,c=4andd = 3.
Types of Matrices:
Row matrix:

“A matrix having single row is called Row
Matrix.”

Example:
M =1[1 2 3]isarowmatrix of order 1 — by — 3.
Column matrix:
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A matrix having single column is called column
Matrix.
Example:

3
M= [6] is a column matrix of order 3 — by — 1.

2
Rectangular matrix:

A matrix in which number of rows is not equal to
number of columns is called rectangular Matrix.
Example:

a d
b e] and [2 3 4] are rectangular matrices.
c f 1 0 6

Square matrix:

“A matrix in which number of rows is equal to the
number of columns then matrix is called square
matrix.”

Example:
1 2 3
A=|9 7 6] has order 3 — by — 3.
4 6 8

Null or Zero Matrix:
“A matrix whose each element is zero, is called a
null or zero matrix. It is denoted by 0.”

Examples:
0 0 O

[0] ,[0 0],]0 O 0] are null matrices.
0 0 O

Transpose of a Matrix:

“A matrix obtained by changing the rows

into columns or columns into rows of a matrix
is called transpose of that matrix. If A is a
matrix, then its transpose matrix is denoted by
A"

Example:
1 2 3 1 9 4
fA=|9 7 6| thendt=|2 7 6
4 6 8 3 6 8
1 3 2 11
B = | thenBt={3 9
1 9 4 > 4

If a matrix B is of order 2-by-3 then order its
transpose matrix B¢ is 3-by-2.

Negative of a Matrix:

“Let A be a matrix. Then its negative, —A4 is
obtained by changing the signs of all the entries
of A”

Example:

IFA = [13 _42] then — A = |

Symmetric matrix:
“Let A be the square matrix, if A = A then Ais

-

called symmetric matrix.”

Example:
1 2 3
A=|[2 -1 4] is a square matrix then
3 4 0
1 2 3
Atz[z -1 4|=A
3 4 0

Thus A is symmteric matrix.
Skew-symmetric matrix:
“Let A be the square matrix, if A* = —A then
A is called skew symmetric matrix.”

Example:
0 2 3
A=1-2 0 1] is a square matrix then
-3 -1 0
0 -2 -3 0 2 3
Atz[z 0 —1]=—[—2 0 1]
31 0 -3 -1 0

= —A.
Thus A is a skew — symmteric matrix.
Diagonal matrix:
“A square matrix A is called a diagonal matrix if
at least any one of the entries of its diagonal is not
zero and non-diagonal entries are zero.”

Example:
1 0 0

A=|o 2 0] ,Bz[% g]andCz[}) 8
0 0 3

are called diagonal matrices.

Scalar Matrix:

“A diagonal matrix having same elements in principle
diagonal except 1 or O is called scalar matrix.”
Example:

k 0 O
A=|0 k O0|andB
0 0 k

3 0 .
0 3] are Scalar matrices.

Unit Matrix or Identity Matrix:
A diagonal matrix is called identity matrix if all
diagonal entries are 1. It is denoted by I.

1 00

I=({0 1 0]|andl
0 0 1

= H) (1)] are identity matrices.
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Home Work:
Question.1. From the following matrices, identify
unit matrices, row matrices, column matrices and
null matrices.

4
Az[g g], B=[2 3 4], cz[g]
D=[1 0] E = [0] F= i]

0o 1l° ' °

Solution.

Identity Matrices: D

Row Matrices: B and E.

Column Matrices: C ,E and F.

Null Matrices: A and E.

Question.2. From the following matrices, identify (a)
Square matrices, (b) Rectangular matrices, (c) Row
matrices, (d) Column matrices, (e) Identity Matrices,

(f) Null matrices.
3
(ii).[O] (iii). [;6; :‘2*]
1

-8 2 7
(')'[12 0 4

1 2

(iv). }) ‘1’] (v).[g :]

(vi).[3 10 —1]  (vii).

1 1 2 3 0 0
[0] (viii). [—1 2 O] (ix).[o O]
0 0 0 1 0 0
Solution.

(a). Square Matrices: (iii). (iv). (viii).

(b). Rectangular Matrices: (i). (ii). (V).
(c). Row Matrices: (vi).

(d). (ii). (vii).

(©). (iv).

(). (ix).

Question.3. From the following matrices,
identify Diagonal matrices, Scalar matrices
and Unit (identity) matrices.

o5 3 Ty 5 e[y S
D:[o ol’ E:[ 0 1+1]
Solution.

Diagonal Matrices: A,B,C,D ,E.
Scalar Matrices: A,C,E.
Unit Matrices: C.
Question.4. Find the negative of matrices A, B,
C, D and E when:
Class Work:

1
A=10
-1
Solution.
-1
- 0]
1
Home Work:
12 3
b= [—4 5]
Solution.
-2 -3
—D = [ 4 -5
Question.5. Find the transpose of the following
matrices:
Class Work:
B=[5 1 -6]
5
At = 1]
—6
Home Work:
1 2
ha [z _1]
3 0
Solution.
¢ 1 2 3
¢ [2 1 0]
Home Work:
12 3
E_[—4 5]
Solution.
e _[2 —4
E = [3 5]
Question.6. Verify that if A = }) ﬂ ,B =
1 1
> 0],then
Class Work (i)
AHt=4A
Solution.
Given
1 2
A=y 1l
e 1O
a=[,
t\t 1 2 —_
AHt=4A
Hence Proved.
Home Work: (ii)
(BHYt=B
Solution.
Given
11
B‘[z 0
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(_[1 2
B=11 o
e = [1 1] _

(B =5 of=8
(Bt =B

Hence Proved

Addition of matrices:

“Let A and B be any two matrices of same order
then A and B are comfortable for addition.”
Addition of A and B, Written as A + B is obtained by
adding the entries of the matrix A to the corresponding
entries of

the matrix B.”
Example:
_[2 3 0
Let A = 10 6 and B
_ [—2 3 4 .
=11 3 3] are comfortable for addition.

2-2 3+3 0+4=[0 6 4

ATB=1141 042 6431712 2 9
Subtraction of matrices:

Let A and B be any two matrices of same order then A
and B are comfortable for Subtraction. Subtraction of
A and B, Written as A — B is obtained by subtracting
the entries of the matrix A to the corresponding
entries of the matrix B.
Example:
2 3 0
LetA:[1 0 6] andB:[
are comfortable for Subtraction.
2+2 3-3 0-4 4 0 -4
AB=]1 1 0-2 6—3]_[0 -2 3]
Multiplication of a Matrix by a Real Number:
Let A be any matrix and the real number k be a scalar.
Then the scalar multiplication of matrix A with k is
obtained by multiplying each entry of matrix A with k.
It is denoted by kA.
Example:
2 3 0

Le'tfl:[1 0 6] thenkA=[

Commutative Law for Addition.

If A and B are two matrices of the same order, Then
A+ B = B + A is called commutative law under
addition.

T2

2k 3k O]
1k 0 6k

A+B=B+A

Associative Law for Addition:
If A, B and C are three matrices of the same order,
Then
(A+B)+C =A+ (B+ () is Called Associative law
under addition.

(A+B)+C=A+(B+0()
Additive Identity of a Matrix:
If A and B are two matrices of same order and
A+B=A=B+A
Then matrix B is called additive identity of matrix A.
For any matrix A and zero matrix of same order, O is
called additive identity of A as

A+0=A=0+A.
Additive Inverse of a Matrix:
If A and B are two matrices of same orderand A + B =
O=B+A
Then matrix B is called additive inverse of matrix A.
“Additive inverse of any matrix A is obtained by
changing to negative of the symbols (entries) of each
non zero entry of A.”

Question.1. which of the following matrices are
comfortable for addition?

S AR H S
1 -2
o=, e=[0)
3 2
F=(1+1 -4
3+2 2+1

Solution. Class Work+ Home Work

Since order of A and E are same so they are comfortable
for addition.

Also order of B and D are same so they are comfortable
for addition.

Also order of C and F are same so they are comfortable
for addition.

Question.2. Find the additive inverse of the following
matrices:

Class Work:
1 0 -1
B=|2 -1 3
3 -2 1]
Solution.
-1 0 1
Additive inverseof B=—-B=|—2 1 —3‘
-3 2 -1
Home Work:
4
c=[5%]
Solution.

Additive inverse of C = —C = [—24]
Home Work:

F=|[V3 1]
-1 V2
Solution.
Additive inverse of F = —F = [_\/§ -1
1 =2

Question.3.If 4 = [:; ﬂ,B = [_11],6' =

11 2 3
1 -1 2p=[7 § 5
Then find,
Class Work: (ii)
-2
B+[3

Solution.
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s+ [F]=1)+ [
:[—1+3
-1
- 2]
Answer.
Home Work: (iv)
+[5 o 1l
Solution.
R ER T B e S R
:[1+0 2+1 3+0]
1+ 21 03+% 2+1
“l1 0 3
Answer.
Home Work: (v)
(-1B

Solution.

_ 1
(-1)B = ( 11) ]
- [ 1 ]
Question.4. perform the indicated operations and

simplify the following
Class Work: (ii)

[1 0+(0 2]_ 1 1])
Solution. 01 30 Lo

HH IR

S[L oot 2o

L 8 1 L 31—1 0—-1
‘[0 d+ s
_ 1-1 0+1]
0+2 1-1
:[0 17
2 0l
Answer.
Home Work: (iv)
1 2 3 1 1 1
[—1 -1 -1|+]2 2 2]
0 1 2 |3 3 3
Solution.
1 2 3 1 1 1
[—1 -1 =1|+]2 2 2]
0 1 2 3 3 3
1+1 2+1 34+1
=|-14+2 —-1+4+2 —-1+4+2
0+ 3 1+3 2+3
2 3 4
1 1 1
3 4 5
Answer.
Question5.For the matrices
1 2 3 1 -1 1
A=|2 3 1|,B=|2 -2 2],
1 -1 0 3 1 3

-1 0 0
C=]|0 -2 3|, Verifythe following rules:
1 1 2

Home Work: (vi)
2A+B=A+(A+B)

Solution.
L.HS=2A+B
1 2 3 1 -1 1
L.H.S:ZIZ 3 1({+]12 =2 2]
1 -1 0 3 1 3
2 4 6 1 -1 1
L.HS= [4 6 2|+]|2 -2 2]
2 =2 0 3 1 3

2+1 4-1 6+1

4+2 6-2 242

2+3 =-2+4+1 0+3
3 3

L.HS=

7
LHS=|6 4 4
5 -1 3

RHS=A+(A+B)

)

1 2 3 1 -1 1
LHS=(2 3 1 +( 2 =2 2])

1 -1 0 —1 0 3 1 3

1 2 3 1+1 2-1 3+1
R.H.S=[2 3 1 +( 2+2 3-2 1+2

1 -1 ? ) 1'+3 -1+1 0+3

R.H.S=[2 3
1 -1 0

2 1 4
4 1 3

4 0 3

1+2 2+1 3+4
RHS=|24+4 3+1 143
1+4 -14+0 0+3

3 3 7

RHS=]|6 4 4]

5 -1 3

Hence Proved L.H.S = R.H.S.

Home Work: (vii)
(C-B)—A=(C-A)-B

Solution.

LHS=(C- B) A

L.H.5=([ _2 3] [ > %])
5
=

~1-1 041 0-1 1 2 3
0-2 -2+42 3—2])—[2 3 1
1-3 1-1 2-3 1 -1 0

—2 71 -1} [1 2 3

L.H.S=[—2 0 1]—[2 3 1]

—2 0 -1 l1 -1 0

-2-1 1-2 -1-3
L.H.S=[—2—2 0-3 1—1]
-2—-1 0+1 -1-0

-3 -1 -4
LHS=|-4 -3 0
-3 1 -1

RHS=(C—-A)-B

|
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)

!

-1 0 0 1 -1 1 Home Work: (ix)
RHS=(l0o -2 3|-|2 -2 2 A+(B-C)=(A-C)+B
1 11 22 33 1 3 Solution.
L.HS=A+(B-C)
-2 3 1 5
1 -1 0 _
~1-1 041 0-1 1 2 3 LH.S= 3 1]
RHS=[(|l0-2 -2+2 3-2||-|2 3 1 L TR
2 e 73
R-H-5=[—§ 8 1J‘[i 31 é] 1 2 3 141 -1-0 1-0
2221 1-2 —123 LHS=|2 3 1{+||2-0 -2+2 2-3
R.H.S:[—Z—Z 0-3 1—1] 1 =1 0L N3l N ING 72
-2 okl o1 L.H.S=[2 3 1|+[2 o —1]
) 1 -1 0l l2 0o 1
RH.S= ‘3* 13 01] 1+2 2-1 3+1
Hence Proved L. H.S = R.H.S. LH.S= iig _31++00 (1);1
Home Work: (viii) 3 1 4
(A+B)+C=A+(B+0) L H.S= 3 0
Solution. -1 1
LHS=(A+B)+C RHS—(A C)+B
1 2 3] 1 -1 1
LHS=(|2 3 1|+|2 -2 2 R.H.S = —2 3
1 -1 0l I3 1 3 1 —1 0
+{o -2 3 —2 2‘
1 1 2 1 3
1+1 2-1 341 [-1 0 0 1+1 2-0 3-0 1 -1 1
LHS=[2+2 3-2 1+2|+|0 -2 3 RHS=[|2-0 3+2 1-3||+|2 -2 2
[1+3 —-1+1 0+3 1 1 2 1-1 -1-1 0-2 3 1
2 1 4 [-1 0 0 2 2 3 1 -1 1
LHS=4 1 3/4+|l0 -2 3 RHS=|2 5 =2|+|2 -2 2
4 0 3 1 1 2 o -2 -2l 13 1 3
2-1 140 4+0 2+1  2-— 3+1
LHS=[44+0 1-2 3+6 RHS=|2+2 5-2 -2+2
441 0+1 3+2 0+3 —2+1 -2+3
1 1 4 3 1 4
L.H.S=[4 —1 9] RHS=[4 3 0
5 1 5 3 -1 1
RHS=A+(B+0) Hence Proved. L.H.S = R.H.S.
1 2 3 Home Work: (x)
R.H.S = 3 1 2A+2B=2(A+B)
1 -1 0 i
T -1 1 1 0 o0 Solution.
L.H.S = 2A+ 2B
+{{2 =2 2[+]0 -2 3 L 2 3 1 1 1
3 3 1 1 2 _
1 2 3 1-9 2140 140 L.H.S—Z[Z 3 1(+2]|2 -2 2]
RHS=|2 3 1|+(|2+0 -2-2 2+3 e 23 b3
1 -10 3+1 1+1 3+2 _
1o e L.H.S—[4 6 2[+|4 -4 4]
RHS=[2 3 1|+[2 -4 5 2,05 0, 46 2 .96
1 -1 0 l4 2 5 _
RHS=|2+2 3-4 145 2+6 ~—2+2 0+6
1+4 —14+2 045 _
Lo Lis=ls 4
RHS=|4 -
‘5} 11 g R.H.S =2(A+B)
Hence Proved L.H.S = R.H.S. 1 2 3 1 -11
LHS=2(|2 3 1|+|2 -2 2
1 -1 0 I3 1 3

6
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1+1 2-1 3+1
2+2 3-2 1+2

R.H.S=2<
11+ 3 —1+% 0+3

)

1 4

R.H.S:2[4 1 3]
4 0 3

4 2 8
R.H.S=[8 4 6]
7 0 6

Hence Proved L.H.S = R.H.S.

i _[1 -2 _[10 7 .
Question.6. If A = [3 4 ] and B = [_3 8] , find
Class Work: (i)

34— 2B
Solution.
34— 2B =3 [313 _%2] - 20[_0314;]
el gl e
34=28=19.6 12-16
3a-28 =[5 %
Answer.

Multiplication of Matrices:

Two matrices A and B are conformable for
multiplication if

No of col of A =No. Of Rows of B

Question No.1 Which of the following product
matrices is conformable for multiplication?.

Class Work: (i)
o 21051
Solution:

Conformable for multiplication because
No of col of 15t Matrix= 2 =No. Of Rows of 2"
Matrix
Home Work: (ii)
[1 —1] [2 —1]
1 0l/l11 3
Solution:
Conformable for multiplication because
No of col of 15t Matrix= 2 =No. Of Rows of 2"
Matrix
Home Work: (iii)

|

Solution:
Not conformable for multiplication because
No of col of 15t Matrix= 1 # 2 =No. Of Rows of 2"
Matrix
Home Work: (iv)

(1) _21] [1 0 —1]
1 —2 0 1 2
Solution:

Conformable for multiplication because
No of col of 15t Matrix= 2 =No. Of Rows of 2"
Matrix

Class Work: (v)

3 2 1][(1) _21]
0 1 -1 2 3
Solution:

Conformable for multiplication because
No of col of 15t Matrix= 3 =No. Of Rows of 2"
Matrix
Question No.4 Multiply the following matrices.
Class Work: (a)
F X ] 2 )
3 0

0 -2

2 3
2 -1
Solution: [1 1
_ L —%“3 0
2)2)+3)3B) @D +3)(0)
=l (W@ +MAB) @OCED+DWO)

1(0)(2) +(=2)(3) (0)(—1) + (—2)(0)
4+9 —240
=[243 —-1+0

0—-6 0+0
[13 —2]

=5 -1
—6 0
Home Work: (d)

8 5[2 2

6 4 2

—54- 4
Solution: [2 i]l 2 2
—4

: |

5
®@ + G D ©®)(-3)+E@

4

5
O@ + @D (6)(-3)+ D@
_ [16 —20 —-20+20
12—-16 —-15+16
[—4 0
-4 1
Home Work: (e)

-1 2 [0 0
1 3110 0
Solution: [_11 g [8 g

_ [=DO) +(2)(0)  (=1)(0) + (2)(0)
(WO)+ W) (1)) + (1)(0)
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N
- [0 0
Question No.5 Let4d = [_21

ol 8=

and C = [i ;],Verify that

Class Work: (ii)

A(BC) = (AB)C
Sol:
L.H.S = A(BC)
-1 31/71 2712 1
12 0.([—3 —5] 1 3)

_ [—1 3 ( M@+ @@ MM+ @A) )

2 0 (3)(2)+(5)(1) =3)M +(=5B)
S AR 6 ]
L2 oll-6-5 —3—15
:-—1 S 47 ]
oll-11 -18

[( D@+ B3)(-11) (-D(@) + 3)(~18)
AW+ O @)+ O18)
[4 33 -7-5 ]

8+0 144+ 0
[ -0

S = (AB)C

1 3111 2 1
([ s ADE G
=<( 1)(1)+(3)( 3 (- 1)(2)+(3)(—5)>[2 1
(2)(1) + (0)( 3) (2)(2) + (0)(=5)

:gll

[ R
2+ 0 4 +0 111 3
'—10 —17] [2 1]
_[= 10)(2)+( 17)(1)  (-10)(1) + (- 17)(3)]
L @)+ @) (1) + @A)
—20—17 —-10-51
: §l7+ 4 61 2412
=17 |2
From (1) and (2), we have
A(BC) = (AB)C
Home Work: (iv)
A(B—-C) = AB — AC

Solution
L.H.S = A(BC)

=[5 5 -6 3D
- [_21 3” 13_—21 —2 5_—13]
2[_1 o” —8]

_ [(D(= 1)+(3)( 4) D@D+ B)(=8)

Q)ED+0)(=4)  (2)(1) +(0)(-8)
_[1—12 Z1-24

2+0 240
- 11 25] )

R.H.S =AB — BC

(7 ol SD-05 ol 5]

_[EDD+BED D@+ B)(E5)
L QW+ O)(=3)  (2)(2)+(0)(-5)
_[ED@+B® DD+ BG)
L Q@)+ O @O +OF)
_[-1-9 —2—15] [ 2+3 -1+4+9
L 24+0 4+0 440 240
_[-10 —17 [
L 2 4 2
_[-10-— 1 —17 -8
=7, -@

Frdm (1) and (2), we have
A(B—C)=AB — AC
Question No.6 For the matrices4 = [_21 g], B =
1 2 _[-2
[—3 —5] andQJ [ 3
Home Work: (ii)
(BC)t = C'B!
Solution: L.H.S = (BC)!
First we find BC
1 212 6
pe=5 Sy S
L WEDF@E) T WO+ @(-9)
(=3)(=2) + (=5)B3)  (=3)(6) + (=5)(=9)
—2+6 6—18
:64— 15 2—18 + 45
9 27 |~
Taking transpose on both side
e 4 -121°
(AB)" = [_2 27,
¢ _
(AB)" = -12 27

:R.H.S = C'B!

o t t
B :_2 —69] [1 —25]
— —9] [2 —5

'( 2)(D+B)2) (—2)(-3)+ (3)(-5)
[(6)(1) +(—9)(2) (6)(—3) + (—9)(-5)
[—2 4+ 6 6—15
L6 — 18 —18;— 45
C'B = 12 27 ~()
From (1) and (2), we have

(BC)t =C'Bt
Determinant of 2x2 matrix:

6 .
_9], verify that

—(1)

Let A=[Z Z] be 2x2 square matrix, the

determinant of A is denoted by |A| or detA
And given as
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_la b
al=|" 2
= (a)(d) — (b)(c)
= ad — bc
For example, 4 = [_1 (1)]
-1 1
=1,
= (—-1D(0) - (@)
=0—-2=-2

Singular and Non-singular matrices:

Singular matrix:

A square matrix A is called Singular matrix if its
determinantis zeroi.e.|A| =0

3 2
For exa;anZe,A = [3 5
=(3)(2)-3)(2)
=6—6=0

Non-Singular matrix:
A square matrix A is called Non-Singular matrix if its
determinant is not zeroi.e.|A| # 0

-1 1
For examfle,lA = [ 5 0
= (—1D(0) - (@)
=0-2=-2+#0

Adjoint of Matrix A:

“Adjoint of a square matrix A=[Ccl Z

interchanging the diagonal entries and changing the
sign of other entries.”

is obtained by

For example, 4 = [_21 4

T Exercise 15

Question No.1 Find the determinant of the
following matrices.
Class Work: (ii)
I b S
&= [2 ]

-2

Sol:

1 3
Bl=|, >
= (D(=2)-0B)(2)
=—2—-6=-8
Question No.2
Find which of the following matrices are singular or
non-singular?
Class Work: (i)

g

Solution:

3 6
=15
=(3)4) - (6)(2)
=12-12=0
Hence, matrix A is singular matrix.
Home Work: (ii)

4 1
b= [3 2]
Solution:
4 1
Bl=|;
=@4)(2)-M1A3)
=8—-3=5

Which is not zero and hence, matrix A4 is Non-
singular matrix.
Home Work: (iii)

7 -9
A= [3 5 ]
Solution:
7 —9
¢l = |3 5 |
= (7)(5) — (=9)(3)
=35+27 = 62

Which is not zero and hence, matrix 4 is Non-
singular matrix.
Home Work: (iv)

_[5 -10
R [_z 4 ]
Solution:

5 =10
pl=2, 7"
=) - (-10)(-2)
=20-20=0

Hence, matrix 4 is singular matrix.
Question No.3

Find the multiplicative inverse (if exists) of each:

Class Work: (i)

-1 3
A= [ 2 0
Sol: First we find the determinant of 4 as
_|-1 3
|Al = 5 0
=(=D00)-3)(2)
=0—-6=-6

Which is not zero and hence, matrix 4 is Non-
singular matrix and A~1 exist.

Now, adja =% 2
As
A1 =L adja

= T Adj

|A]

Putting values
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0 -3 _[4 O0][-4 -2
a_1r0 -=31_|-6 -6 B__[—1 2”1 —1]
a=—5 =15 3% _[@OEDF OO W)+ 0D
—~ = (-D() + @D (~D(-2) + @ (-1
1 _[-16+0 —8+0
0 = L 4+ 2 2—-2
A—l — 2 _ —16 —8
1 1 =l 6
3 6 Now, we find the its determinant
Home Work: (iii 16 -8
i C= [—2 6 ] |AB| = |
. . 3 —9 = (—16)(0) - (- 8)(6)
Sol: First we find the determinant of C as =0—(—48) =48
C|l= |_ | Which is not zero and hence, matrix AB is Non-
_ (—2)(3—9)_—9(3)(6) singular matrix and (AB) ! exist.
=18-18 =0 Now, AdjAB = [—06 o
Which is zero and hence, matrix C is singular matrix As
and C~! does not exist. L
Home Work: (iv) (AB)~ |AB|AdJAB
D= ll %l Putting values
1 2 L.HS=@B)1=~]0 (1
Sol: First we find the determinant of D as (4B)” 48 [ —16] (1)
1 3 R.HS=B14"1
D=3 2 First, we find B~ and A~1
1 2 a=|% 0
1 3 3 -1 2
=(z)@-(z)w=1-3 = (M@ - O)(-1)
= 4 = 4 Which is not zero and hence, matrix 4 is Non-

Which is not zero and hence, matrix D is Non-
singular matrix and D1 exist.

2 I
Now, AdjD = .
_1 —
2
As
D1 = ! —AdjD
]
D]
Putting values
2 : 2 3
p-1- L 4| _4 4
1 1 1 1
=[5 5]

. _[4 O -4 -2
Question No.6 If A = [_ 2], B = [ 1 -1
and D = [ 3 1] then verify that

-2 2F
Class Work: (i)
(AB)"1=B"141
Solution: L.H.S=(4B)~!
First we find

singular matrix and A~ exist.

. _[2 0
Now,Adl]A— 1 4
A"l = —AdjA

A
Putting values
12 0
-1 _
A7 =5l 4
Also, |B| =| 1 _1|
=D -CE2)
=44+2=6

Which is not zero and hence, matrix B is Non-
singular matrix and B~ exist.

Now, AdjB = [__11 _24]
Bl = = AdjB
j
~|B|

Putting values

1r_
BT = 8[—‘11 —24]
R.H.S=B~1 41

=€[—‘1 —4lgl1 4 =8x6[—‘1 —4] 1

i
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_ i[ ED@+@@) (D) +(2)(4)
481D+ (D) (DO +(-DH@)
_ 1 [—2 +2 0+8
48 52 - % 0—16
1
=5 oo

From (1) and (2), we have
(AB)1=B"14"1
Home Work: (ii)
(DA)1= A"1Dp1
Solution: L.H.S=(DA)~!
First we find
3 1114 O
a=15 ol
_ [ G+ MED WO+ M@)
(=2 + @1 (=2)(0) + (2)(2)
_ [12 -1 042
-8-2 0-—-4
_ [ 11 2
-10 4
Now, we find the its determinant

111 2
DA| = —-10 4

= (1)@ - (2)(-10)

=44+ 20 = 64

Which is not zero and hence, matrix DA is Non-
singular matrix and (DA) ™! exist.

Now, AdjDA = | 140 112]

DAYl = ——AdjDA
(DA)” =AY
Putting values
_ -1 _ i 4 -2
LH.S=(DA)" == [10 11]...(1)

R.HS= A"'D™1

First, we find D"t and A~
4 0

=@®2) -1

=8—-0=8

Which is not zero and hence, matrix 4 is Non-
singular matrix and A~ exist.

Now, AdjA = [i 2]

1
A"l = —AdjA
T4
Putting values
12 0
-1 _ _
e
Also, |D| = |_2 2|
=3)2) -2
=6+2=28
Which is not zero and hence, matrix D is Non-
singular matrix and D~ exist.

11

Now, AdjD = [_22 _31]
Dl = ! —AdjD
]
~|D|

Putting values

4 _1r2 -1
Dlzé[—z 3]
R.HS= A"D?
1p2 o1lj2 -11_ 0112 -1
—glhh 4]§[—2 3]_8><81 4”—2 3]
_ 1 @@+ 02 ED+0)3)
641(D2)+ W(-2) DD+ BDEA)

:i[4+0 —-2+0
642+8 ~—1+12

~ e [10 11] 2)
From (1) and (2), we have

EDA E_l =A"1tp?!

Question No.1 Use matrices, to solve the following
system of linear equations by:
(a). the matrix inverse method
(b). the Cramer’s rule
Home Work: (ii)
2x—2y=4; 3x+2y=6
Solution: (a). the matrix inverse method

In matrix form
—211X
5 Z1L1=[¢)
AX=B=X=A"1B ->(1)

WhereA = [g _22],X = [;] and B = [g]
Now, we find A~ using
A= ﬁAde >(2)

ar=2 77
= (@) - (-2)(3)
=446=10

Which is not zero and hence, matrix 4 is Non-
singular matrix and A~ exist.

a2 2
Now, AdjA = [_3 2]
Putting values in eq. (2), we have
Al = —Ad]A

:E[—3 g]

Now, put values in eq. (1)

X=A"'B
2114
E[ 2” ]
(2)(4) + (2)(6)
~10L(=3)(®) + (2)(6)

= A1

=>X=
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_i[ 8+ 12
101-12 + 12
1120
%),
=[] = 5]

= x=2y=0

(b). the Cramer’s rule

In matrix form
—211X
[g 22] [y] - [g]

S hae=[g

ay=[5 ¢
First o; aII_wze find [Al, [Ax|land |A, |
A= [3 2 ]
=lal=3 3]
=@2)2)-(=2)3)

Al =4+6=10
Which is non-zero, so solution exists and
_ [4 —2]
Lo 42 2

|Ax| = (4)(2) — (—2)(6)
|A,| =8+ 12 = 20

Where A = [g _22] and

Also,
2
A, = [3
2 4
= |A3’| = 3 6

= (2)(6) = (H(3)
|4,|=12-12=0

Now
14| 10
— 14l o _
Andy = il :>y—10—0
Hence,x =2andy =0
Class Work: (iii)
4x+2y=8; 3x—y=-1

Solution: (a). the matrix inverse method
In matrix form

[g _21] [;] - [_81]
AX =B =X = A"1B 5(1)
Whered = [g _21],X = [;] and B = [_81]
Now, we find A~ using
Al = jAde...(Z)
4] = |4 2 |

12

=®HED-@203)
=—-4—-6=-10
Which is not zero and hence, matrix A is Non-
singular matrix and A~ exist.
Now, Adjad = [~ 7]
’ -3 4

Putting values in eq. (2), we have

-1 1
A —lAlAd]A
1 -1 -2
> A _10[ ]
Now, put values in eq. (1)
X=A"'B
_ -1 -2
=x=—53 1LY
__1 [ 1)(8)+( 2)(=1)
—10L (=3)(8) + (4)(-1)
__ 1 r-8+2
—10L-24 -4
—6
_ 1 8] = |c
—10L-28 —_28
—-10
3
x1_|s
ﬁ[y]_ 7
5
o 3 7
*T5 Y75

(b). the Cramer’s rule

In matrix form
4 A X
[3 —|] [V] [—8|]

—21]'Ax = [—81 —21] and

4 8
Ay = [3 —1]
First of all we find |4, |Ay|and |4, |
42
)
= |A] = | _1|
=@®ED -@2)E0B)

=—4—-6=-10
Which is non-zero, so solution exists and

Ax = [—81 —21]

:>|Ax|:|8 —1|

14,] = 8)(=1) — (2)(~1)
A, =-8+2=—-6
Also,

Ay = [g —81]

>l =]t 8

WhereA = [g
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=(4)(-1) — (8)(3) _ 3.5(1) — 33.5(—1)
|4, =—-4—-24=-28 2
Now _ 3.5+ 33.5
_ 2
X = 14| > X= =6 -3 37
|A| " -10 5 =5 = 18.5
_ 14yl -28 _ 7
Andy = II::»y i =M
Hence,x—%andy=g ) |A3!5
Home Work: (v) 1 335
3x —2y=4; —6x+4y=7 -7 3
Sol: . the matrix inverse method _1(835) —1(3:5)
In matrix form 2
[ 3 —2] [X] _ [4] _ 33.52— 3.5
AX=B=>X=A"'B...) —=15
3 -2 x 4 3
WhereAz[ ],Xz[]ande[] =>x=185 , y=15
: _6_1 4 Y 7 Class work:
Now, we find A™* using Question No.4 the third angle of an isosceles triangle is
A7l = ﬁAde...(Z) 169 less than the sum of the two equal angles. Find
3 2 three angles of the triangle.
|A] = | | Let third angle of triangle = y
= (3)(4) — (=2)(—6) AndI;cwo eqhual angles of triangle = x
—12-12=0 We know that

Which is zero and hence, matrix A is singular
matrix and A~ does not exist. No solution
possible.
Home Work:
Question No.3 two sides of a rectangular differ by
3.5cm. find the dimensions of the rectangular if its
perimeter is 67cm.
Let required sides of rectangle are x and y.
According to first condition.
x—y =35> (i)
According to 2™ condition
perimeter = 67
2(x+y) =67
= x+y =335 - (ii)

In matric form
[ 716l =

We have
-1, 135 -1
A‘W1 1fo;§35 1]
Ay = [11 33.5
Al = |1 1 |
=1(1) — 1(=1)
—14+1=2%0
14l
|A]
35 —1|
1335 1
= 2

13

x+x+y=180°
2x +y =180° - (i)
According to given condition.
y=2x—16
2x—y =16

2 Zibl=[5e]

AX =B
=>X=A"1B

In matrix form

Now
2

1 2 1

2 1]=>|A|_|2 —1|

|A] =2(-1) —2(1)
=222
—4%0

=l )

1
— X AdjA
14]

==

_4[— —2]

=>X=A"1B

[y] A |8
1(180) + 1(16) ]

_4 1(180)+( 2)(16)
180 + 16
~ 4 360 32
196]
~ 41328

|

A—l
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X7 149
[y] - 82]
Hence x = 49%,y = 82°
Required angles are 49°,49°,82°

Review Exercise -1

Home Work:

1. The order of matrix [2 1] is...
(@) 2-by-1 (b) 1-by-2
(c) 1-by-1 (d) 2-by-2

2. \/E 0 is called ....... Matrix.
0 2

(@) zero (b) unit
(c) scalar (d) singular

3. Which is order of a square matrix?
(@) 2-by-2 (b) 1-by-2
(c) 2-by-1 (d) 3-by-2

4. Which is order of a rectangular matrix?

(@ 2-by-2 (b) 4-by-4
(c) 2-by-1 (d) 3-by-3
2 1
5. Order of transposeof [0 1|is...
3 2
(@ 3-by-2 (b) 2-by-3
(c) 1-by-3 (d) 3-by-1
1
6. Adjomtof[O } .........
B -2
(a){ 1} { _J
2 0
C
ol 5 @ [ ]
26 .
7. If‘ =0, then x isequal to
3 X
@9 (b) -6
(c)6 (d) -9

2
8. Product of [x V] { J is .eeenen.

@  [2x+y] ()

14

© [2x-y] @ [x+2y]

{-1 -2} [1 0}

If X+ =

0 -1 |0 1

then Xisequalto.........

{2 2} {0 2}
0 (b) 2 2
0 2 2

o o @ o

Additional MCQ

N DN

10. The idea of a matrices was given by:
(@  Arthur Cayley (b) Leonard Euler
(c)  HenryBriggs (d)John Napier

11, |fA{1 ‘Z}then _A=
3 4 —

@ |23 o [

12. A square matrix is symmetric if ____
@ A'=A (b) Al=A
() (AY=-A' d) A'=-A

13. A square matrix is skew-symmetric if:
(@ A'=-A (b) Al=-A
© A)=-A" d A=A

14. A square matrix A is called singular if
(@ |Al=0 (b) |Al=

(0 A=0 (d A'=0
15. A square matrix A is called nonsingular if :
@ |Al= (b) A=0
) |A]#0 (d) At=0
16. (AB)=
(@ AlB! (b) BTA-!
(c) BA (d) AB

17. Additive inverse of Ll) _2} is
-1 2 1 -2
(@) {0 J (b) {0 1}
-1 -2 1 -2
() {0 _J (d) {0 _J

18. if A is a matrix then its transpose denoted by :
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(Al (b) At 12
(©) -A (d) (AY -5 3,
19.Which of the following is singular matrix? c 3
1 4] 1 2 12 4
a) [2 7 (b) {3 4} B= [—3 —5]
- Bl =2x(=5)—4x(-3)=-10+12=2%#0
© 5 1| @3 & o AdB
0 1 3 6 B =5
. 5
a b . _2
20. If A= then the det. A is: _ }[—5 —4] _| 2
c d “2l3 2173
(a)ad — bc (b) bc —ad 2
(c)ad + be (d) bc +ad AB = [i _21] [_23 _45]
[ 3X24+2x%x(-3) 3X4+4+2x%x2(-5)
Answer key _[1><2+( 1) X (=3) 1x4+(=1)x (=5)
1. b 2. c 3. a 4, c 5. b 6 12-10
6 a 7 a 8 c 9 d 10 | a - [2 +3 445
11 | a 12 |a 13 | a 4 b 15 |c [0 2
16 |b |17 |a |18 |b |19 [d |20 |a 59
- [ABl]=0X9—2%x5=0—10=-10#0
Question No.3 AdiAB
if [a 3 4 ] = [_3 4] then find a and b (AB)~' = :
6 b-1"1le6e 2 |AB|
Solution: _ i[ 9 —2]
By Comparing the corresponding elements we, get 10t=5 0
a+3=-3 21
a=-3-3=6 @y t=| 10 35
a=—6 Answer. > 0
And Now
b—1=2
b=2+1

b = 3 Answer.
Question No.5

Find the value of X, if [; _13] +X= [_41 :g]
Solution:
[2 —3] tX= [ : _2
X = _41 _2 [ —3]
_ [ 4—-2 =-2-1
—-1-3 =2+3
— [ 24 ]Answer

Question No7

ifA [i _21],3 [_23 _45] then verify that

(ii)(AB)~t =B 1471
Solution:
3 2
a=[y 4
3 2
a=[y 4
[Al=3x(-1)—-1x2=-3-2=-5%#0
1 =Ad]A
2,
AdjA = [ 1 3]
[—1 2
_ 1 3
Al =—= ==
-5

15

R.H.S=B"1A"!
3 2
A= [1 —1]
Al =3(-1D)(Q2)=-3-2=-5%0
wn= 7 7]

1 1 —
A1 WAd]A—_S[_i 32]

2 4
B = [_3 _5]
Bl =2(=5) = (-3)(4)
=-104+12=2+0

Bl= iAij
B
_1r-5 —4]

213

e =R A

=_[—5( D+(HED -5+ (- 4)(3)]
10l 3(-D+2(-1) 3( 1) +2(-1)
_ 1r5+4 10-12 [9 —2]
B -3-2 —6+6. ~ 10
_| 10 -10
-5 0
—10 —10
9 1
_| 10 5
1
5 0
L.H.S=R.H.S

Hence (AB)™! = B~1471
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REAL AND COMPLEX NUMBERS

Rational number:
A number which can be written in the form of

P where p,q € Z A # 0Ois called a rational number.
K 3 22 2
877 %"
Irrational number:
A real number which cannot be written in the form

) )

of s ,where p,q € Z A # 0 is called an irrational

number.

e.g. V2 ,/5

Real number:

The field of all rational and irrational numbers is
called the real numbers, or simply the "reals," and
denoted R.

Terminating decimal:

A decimal which has only a finite number of digits in
its decimal part, is called terminating decimal.

e.g. 202.04, 0.25, 0.5 example of terminating
decimal.

Recurring decimal:

A decimal in which one or more digits repeats
indefinitely is called recurring decimal or periodic
decimal.

e.g. 0.33333,21.134134 ... ...

Question.1. Identify which of the following are
rational and irrational numbers
Class Work:

(i). V3

Solution.

Is an irrational number.

Home Work:

I |

(i). c

Solution.

Is a rational number.

Class Work:

(iii).

Solution.

Is an irrational number.

Home Work:

16

.. 15
(iv). -
Solution.
Is a rational number.
Home Work:
(V). 7.25
Solution.
Is a rational number.
Home Work:
(vi). V29
Solution.
Is an irrational number.
Question.2. Convert the following fractions into
decimal fraction.
Class Work:
...y 57
(iii) ’y
Solution.
7.125

Home Work:
205

(iv) P\
Solution.
11.3889
Home Work:
.\ 25
(vi) pos
Solution.
0.65789

Question.3. Which of the following statements are
true and which are false?

Class Work:

(ii). wis an irrational number.

Solution.

True.

Home Work:

(iii). 5 is aterminating fraction.
Solution.
False.
Home Work:
4, , ,
(V). ; Isarecurring fraction..

Solution.

False.

Question.4. Represent the following numbers on
the number line

Class Work:

N 2

3

Solution.
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4 3 2 1 0o 1 2 3 4
Home Work:

.. 4

(i). — ¢

Solution.

-4 -3 -2 -1 0 1 2 3 4

Home Work:

) 5
(iv). =2 3
Solution.

-4 -3 -2 -1 0 1 2 3 4
Question.6. Express the following recurring
decimals as the rational number E, where p, g are
q

integers and q # 0.
Class Work:
(ii). 0.13
Solution.
Let
x=0.13
That is
x=0.13131313 ... - (i)
Only two digits 13 is being repeated, multiply by
100 on both sides of (i), we have
100x = (0.13131313...) X 100
100x = 13.13131313 ... - (ii)

Subtracting (i) from (ii), we have

100x — x
=13.13131313....-0.13131313 ...
99x =13
13
* =99
— 13
0.13 = 99
Answer.
Home Work:
(iii). 0.67
Solution.
Let
x=0.67
That is

x=0.67676767 ... - (i)
Only two digits 67 is being repeated, multiply by
100 on both sides of (i), we have
100x = (0.67676767 ...) x 100

17

100x = 67.67676767 ... - (ii)
Subtracting (i) from (ii), we have

100x — x
=67.67676767....—0.67676767 ...
99x = 67
67
99

0.67 =2
799

X

Answer.
Radicals and Radicands:

If n is a positive integer greater than 1 and a is a real
number , then any real number x such that x™ = a is
called the nth root of
a,and in symbols is written as

1
x=4Ya orx=(a)n

And Va is called radical, the symbol v s called
the radical sign , n is called the index of the radical
and the real number a under the radical sign is called
the radicand or base.

Radical and Exponent Form:

x = Vais called redical form and a
1
= xn is called exponent form.

Some Properties of Radicals:
(i). Yab = Va Vb

(ii). "> = :ig
(iii). V'Va = "Va
(iv). Yam = (Ya)™

(v). Va® = a
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Question.1. Write each radical expression in
exponential notation and each exponential
expression in radical notation. Do not simplify.
Class Work:

1
(i). V=64 = (—64)3
Solution.
1
V=64 = (—64)3
Home Work:
1
(iii). =73
Solution.
1
—73 =-%/7
Question.2. Tell whether the following statements

are true or false?
Class Work:

(i). 55 = V5
Solution.

1
False because 55 = V5 is true.
Home Work:

2
(ii). 23 = V4
Solution.
2
True because 23 = 3\/2 = V4 is true.

Question.3. Simplify the following radical
expressions.

Class Work:
(ii). /32
Solution.
V32 = 2¢4x2
1
= (2* x 2)
1 1
=(2%)2 x 22
=2x1i2
=232
Answer.
Home Work:
...y 53
(iii). \/;
Solution.
1
513 31\5
2= (3)

18

ull =

3

X
ull =

25

N|m
=

Answer.
Base and Exponents:
In the exponential form
a™ (read as a to the nth power) we call
the base and "'n’’ as the exponent or power.
Laws of Exponents:
If a,b € R and m,n are positive integers, then
(i). a™.a™ = g™t
(i). (@™)™* = a™"
(iii). (ab)™ = a™b™

- (5)" =5

a™ _m-n
(V). a_” =a

Ilall as

(vi).a® = 1,wherea # 0

(vii).a™ = ain ,Wherea # 0

Question.1. Use laws of exponents to simplify

2 1
(243)73(32) 5

(i)- J(196)-1
Solution.

(243)75 (32)5 _ (3973293

J(196)71 (142)71%2
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_ 7 =6
T 33 x 33 Answer.
7 Home Work:
2733 (iii). 52° + (52)3
Answer. Solution.
Home Work: 23 . ,o2v3 58
.\ (81)M.35-(3)4""1(243) 57+ (597 = 56
(iv). OBEE — 58-6
Solution. =52
(81)™. 35 — (3)*1(243) =25
(9)?n.33 Answer.
B (3H)™. 35 — (3)*1(3)° Home Work:
a (32)2n33 (iv). (x3)? + x3°
_ (3)*m.3% — (3)4"1(3)" Solution.
a (3)4n. 33 2 x°
34n+5 _ 34n-1+5 (x3)2 N W F
= 34n+3 N 1
34n+5 _ 34n+4 ~ x8-6
= 34n+3 _ i
34n+4(31 - 1) x2
= W Answer.
= 34n+i—an=3(7) Complex Numbers:
_ 31(2) The numbers of the form x + iy, where x,y € R
—6 ,are called complex numbers, here x is called real
Question.3. Simplify part and y is called imaginary part of the complex
number.
Class Work: Remarks:
. (216)5(25)% 1. Every real number is a complex number with O as
). © 04)_% its imaginary part.
o Conjugate Complex Numbers:
Solution.

2 1
(6°)3(5%)2

1

(w00) °

(216)3(25)z ~

(0.04)z

19

if Z=a+ ib be a complex number then Z = a —
ib is the conjugate of the complex number Z = a +
ib.
Remarks:

1. Avreal number is self-Conjugate.
Equality of Two Complex Numbers:
Two complex numbers a + bi and ¢ +
di are said to be equal if a = cand b = d.
That is

a+ib=c+id > a=bandc=d.
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Question.1. Evaluate

Class Work:
(ii). i5°
Solution.
i50 — (iZ)ZS
— (_1)25
=-1
Answer.
Home Work:
(iv). (—D)®
Solution.
(_l-)s — i8
— (i2)4
= (-D*
Answer.
Home Work:
(vi). i27
Solution.
i?7 =i%.i
= (iH)13.i
= (DB
=(—1).i
=-1
Answer.

Question.2. Write the conjugate of the following
numbers.
(iii). - i

Class Work:
Solution.
Suppose Z = —1i
Z==T=+i
Answer.
Home Work:
(v). —4—i
Solution.
Suppose Z = —4 —1i
Z=—4—1=—-4+i
Answer.
Home Work:
(v).i—3
Solution:
SupposeZ =i—3
Z=1-3
=—i—3

20

Question.3. Write the real and imaginary part of
the following numbers.

Class Work:
(ii). —1 + 2i
Solution.
Suppose Z =-—-1+2i
Re(Z) =-1 , Im(Z) =2
Answer.
Home Work:

Question.4. Find the value of x and y if
x+iy+1=4-3i
Solution.
Given that
x+1+iy=4-3i
Separating real and imaginary parts
x+1=4 , y=-3
x=4-1 , y=-3
x=3 , y=-3
Answer.
Operations on Complex Numbers:
The symbols a,b,c,d, k, where used, represent real
numbers
Addition of Two Complex Numbers:
(a+ib)+ (c+id) =(a+b)+i(c+ad).
Scalar Multiplication:
k(a + ib) = ka + ikb.
Subtraction of Two Complex Numbers:
(a+ib) — (c+id) = (a—b) +i(c—qd).
Multiplication of Two Complex Numbers:
(a+ib)(c +id) = (ac — bd) + i(ad + bc).
Division of two Complex Numbers:
(a+ib) ac—bd bc—ad
(c+id) c¢?+d?

+1i
c2 +d?
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Question.1. Identify the following statements as
true or false.
Class Work:
(v). Difference of a complex number
z = a + bi and its conjugate is a real number.
Solution.
False because Z —Z = (a + bi) — (a — bi)
=a+bi—a+ bi =2bi
Home Work:
(vi).If (a—1) —(b+3)i =5+ 8i then
a=6and b =—11.
Solution.
True because Comparing real and imaginary parts in
given equation

a—1=5 , —(b+3)=8

a=5+1 , b+3=-8
a=6 |, b=-8-3
a=6 |, b=-11

Question.2. Express each complex number in the
standard form a + bi where ‘a’ and ‘b’ are real
numbers.

Class Work:

(iii). —1(—3 + 5i) — (4 + 9i)

Solution.
—1(-3+5i)—(4+9i)=3—-5i—4—9i

=—-1-—14i

Answer.

Home Work:

(iv). 2i® + 6i3 + 3i'® — 6i'° + 4i*°

Solution.

2i% + 6i3 + 3i1% — 6i!° + 4i%5
= 2(-1) + 6i%i + 3i'® — 6i'8i
+ 4i%4j
=2(-1) + 6(=1)i + 3(i?)® — 6(i*»)% + 4(i*)'?i
=-2-6i+3(-1)%-6(-1)% +4(-1)1%i
=—2—6i+3(1)—6(-1)i+4(1)i
=—-2—6i+3+6i+4i
=1+ 4i
Question.3. Simplify and write your answer in the
form a + bi.
Class Work:
(i). (=7 + 3i) (=3 + 2i)
Solution.
(=7 +3i) (=3 + 2i) = 21 — 14i — 9i + 6i*
=21-14i—-9i—6

21

=15 —23i
Answer.
Home Work:
(iv). (2 —3i)(3 —21)
Solution.
(2-3i)(3—21) =(2—-3i)(3 + 2i)
=2(3+2i) — 3i(3 + 2i)
=6+ 4i — 9i — 6i*
=6-5i+6
=12 - 5i
Answer.
Class Work:
Question.4. Simplify and write your answer in the
form of a + bi.

... 9-7i
(). "
Solution.
9—7i_9—7ix3—i
3+i 3+i 3-—i
9(3—i)—7i(3—1i)
T 32 _ i2
_27-9i-21i+7i
N 9+1
_27-30i-7
N 10
20— 30i
10
20 30,
“10 10"
=2—3i
Answer.
Class Work:

Question.6. Ifz=2+3i,w=5—
4i,show that
(iz—=—w=z—w
Solution.
LHS=7Z—w
L.HS=(2+31)—(5—-4)
LHS=2+31—-5+41
LHS=-3+T1
LHS=-3-7i———(1)
RHS=Z—w
RHS=2+31)—-(5—-4)
R.H.S = (2—-3i)— (5+4i)
RHS=2-3i—5—4i

RHS=-3-7i——-—(2)
From (1) and (2) , we have
LHS=RHS

Hence Proved.
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(vi). %(z —Z) is aimaginary part of z.

Solution.

1 _

o ((2+3)+(2+3v)
1 . .

=5 ((2+3i)—(2-30D)

1 7 J—
Z(Z—Z) =

1
=— (2+3i—2+3i)
2i

1
=57 (61)
= 3 which is imaginary part of z.
Hence Proved.
Class Work:
Question.7. Solve the following equations for real
xandy.
M. 2-3Dx+iy)=4+1i
Solution. Given that
2-3Dx+iy)=4+i

2x+iy) - 3i(x+iy)=4+i

2x +2iy —3ix—3i’y=4+i

2x+2iy—3ix+3y=4+i

2x+3y+2y—-3x)i=4+i
Comparing real and imaginary parts, we have

2x+3y=4———-(i), 2y—3x
=1-——— (ii)
3 x (i) + 2 x (ii),we have
32x+3y)+2QR2y—-3x)=34)+2(1)
6x+9y+4y—6x=12 + 2

13y = 14
14
Y =13

Using value of y in equation (i), we have

2 +3(14)—4
. 13) °

,, _ 4x13742
*=" 13

,, 5242
=713

10

" 13
10

Y= 13x2
5

" 13
14

. 5
Hence required x = 5 andy = S

2x

X

22

Home Work:
(i), B-2D(x+iy)=2(x—2yi)+2i—1
Solution. Given that
B-2D)x+iy) =2(x—2yi)+2i—1
3(x+iy) —2i(x+iy) =2x—4yi+2i—1
3x + 3iy — 2ix — 2i’y = 2x — 1+ 2i — 4yi
3x+3iy—2ix+2y=2x—1+ (2 —4y)i
3x+2y+ By —-2x)i=2x—1+(2 - 4y)i
Comparing real and imaginary parts, we have
3x+2y=2x—1,3y—-2x)=2—-4y
3x—-2x+2y=-1,-2x+3y+4y=2
x+2y=—-1—-——-(i),-2x+7y
=2 — — — (iQ)
2 X (i) + (ii),we have
2x+2y)+ (—2x+7y)=2(-1)+2
2x+4y—2x+7y=-2+2
11y =0
y=0
Using value of y in equation (i), we have
x+20)=-1
x=-1
Hence required x = —1 and y = 0.

Review Exercise 2

Home Work+ Class Work
Question No.1 Multiple Choice Questions. Choose
the correct answer.

1. (27x‘1)32:
32 ﬁ
@ Oy
3.2 3
ol o
2. Write {x in exponential form
(a)x () X
1 7
(©x7 @ x2

2
3. Write 4% with radical sign....

@322 0 NE
Ok @ N
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4.

10.

11.

12.

13.

14

In % the radicand is
1
(a)3 (b) 3
(©)35 (d)  None of these
-1
(=)
16
5 4
a)— b -
(a) 2 (b) c
-5 ’ -4
o) — _°
(©) 4 (d) 5
The conjugate of 5 + 4i is
(@ —5+4i (b) —-5-4i
(c)5-4i (d) 5+ 4i
The value of i° is
@1 by -1
(©i d i
Every real number is
() A positive integer
(b) A rational number
(c) A negative integer
(d) A complex number
Real part of 2ab (i+i2) is
(@) 2ab (b) —2ab
(c) 2abi (d) —2abi
Imaginary part of —i (3i+2) is_
@-2 (b 2
()3 (d) -3
Which of the following sets have the closure property
w.r.t. addition
(a){0} (b) {0, -1}
1
©){0, 1} (d) {1, V2, E}
Name the property of real numbers used in
;\E x]1 = _\E
2 2

(a) Additive identity

(b) Additive Inverse

(c) Multiplicative identity

(d) Multiplicative Inverse
IfX,y,z < Rz<0then x<y=
(@ xz<yz (b) xz>yz

(c) xz=yz (d) none of these
Ifa, be Rthenonlyoneofa=bora<bora
> b holds is called...

(@) Trichotomy property

(b) Transitive property

23

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

(c) Additive property

(d) Multiplicative property

A non-terminating, non-recurring
represents:

(a) A natural number

(b) A rational number

(c) Anirrational number

(d) A prime number

decimal

Additional MCQ
The union of the set of rational numbers and
irrational numbers is known as set of

(a) Rational number (b) Irrational
(c) Real number (d) Whole number

\/§\/§ isa__ number.

(a)Rational (b) Irrational

(c)Real (d) None

Yab=_

@Yalb (b) va \b

(c)Va \b (d) va Yo

5=

() (-8)® (b) (-8)°
1

(€)(-8) (d) (8)°

The value of i 20 is:

@ -1 (b) 1

(©)—i (@i

The conjugate of 2 + 3iis

@ 2-3i (b) —2 -3i

(©)-2+3i (d)2 +3i

Real part of (—1 + \/—_2)2 is:

(a) -1 (b) —2/2

(€1 (d) 242

Imaginary part of (-1 + ﬁ)z is

(a) -1 (b) —2/2

1 (d) 2v2

P

— is a/an.......... number

(@) irrational (b) rational

(c) natural (d) whole

The value of i (iota) is
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(a) V1 (b) -1 2 2
(c) +1 (d) (-2)? (32xCy™*2)> _ ((2°\ 6 4 4 1,4
625xtyz—* | \55 XXy
26. In-2+3i, 3 is called ) )
(a) imaginary part (b) real part 25 5 25 5
(c) negative part  (d) complex number (g-x oty 1Zl+4) = <¥x 10y 525)
2
27. The set of natural numbers is...... — (25)2 (x‘lo)é(y‘S)é(z's)é — Z_Z(x)—4(y)—2(zz
(@) {0,1,2,3....}  (b) {2,4.6....} (55)5 52
(c) {1,2,3....} (d) {2,3,5,7...} ~ 472
~ 25x%y2
28. m,e, 2, \/§ and \/9 are called... Question No.4 Simplify
2 1
(a) irrational numbers (216)3 x (25)2
H 3
(b) rational number (0.04)"2
(c) natural numbers  (d) real number .
29. If x+iy+1=4-3i,then [ P
(@) x=4, y=-3 zi( 33)3><<5 fi
(b) x=3, y=3 4 2
(c) x=3, y=-3 | (W) |
_ 23)3 )3
30. 2 form of 03 is . e X(33 ak
g Il 100 Jl
3 | T
@ 7 (b) 5
10 3 22><32><5 22x32><5
10
(c) 0.33 (d) 3 (25)2 (52)2
1 1
(Answer Key) _ 22 x 3% x5]? _ 2% x 3%]2
1 |a |2 c 3 |a 4 cl|5 b 53 52
1 1
11)a [12 |c¢ |13 |b |14 |a |15 |c = =% %
16 |c |17 |c 18 |a |19 |a|20 |a (5%)2
21|a |22 |a |23 |b |24 |a|25 |a 2“35:_':'_‘ No.5
26]a |27 |c |28 ]a |29 |c|30 |b et
Question 1I\(l)o.38 <Z_q> '<Z_T> +5(aP.a’)P".a £ 0
i) / 25x10mysm
( ) y \/m — (ap—q)p+q. (aq—r)q+r - S(ap+r)p—r
25x y _ 2 _ 2 . q?-r? . p2—72
Solution: a9 '2? 5 2'_;’“
/25x10ny8m — a? " .a%
1 SaT’Z‘Tz
(25x10ny8m)§ apZ—q2+q2—T2—p2+r2
— (52)%(x10n)%(y8m)% — 5x5ny4m = . 5
2 a 1
.\ (32x76y~4z)5 = =_
(V) easrtyt 5 5
Solution:

24
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[ LOGARITHMAS]

Scientific Notation:
A number written in the form a X 10™, where 1 < a < 10
and n is an integer, is called the scientific notation.
Example:
Write each of the following ordinary numbers in scientific
notation.
Solution:
(i) 30600= 3.06 x 10*
(move decimal point four places to the left)
(ii) 0.000058 =5.8x 107>
(move dicemal point five places to the right)
Example:
Change each of the following numbers from scientific
notation to ordinary notation.
Solution:
(i) 6.35x 10° = 6350000
(Move the decimal point six places to the right)
(i) 7.61x 10™* = 0.000761

(Move the decimal Eoint Eour ilaces to the leit)

Question.1. Express each of the following numbers
in scientific notation.
Class Work: (iv). 416.9
Solution.
416.9 =4A1716.9
416.9 = 4.169 x 10?2
Answer.
Home Work: (v). 83,000
Solution.
83,000 =8 A 3,000.
83,000 = 8.3 x 10*
Answer.
Question.2. Express the following numbers in
ordinary notation.
(ii). 5.06 x 101°
Solution.
5.06 x 101° = 5.06 x 10,000,000,000
=50,600,000,000.
Answer.
Logarithm of real numbers:
if a¥ = ythenxis called the logarithm of y to
the base "a" and its written aslog,y = x where
a>0,a#+1landy >0
i.ethe logarithm of a number y to the base "a"
is the index x of the power to which a must be
raised to get that number y.
the relation a* = y andlog, y = x are equivalen
When one relation is given, it can be converted into the
other. Thus

25

a*=y ©log,y=x
Example: find log,2 i.e. find log of 2 to the
Base 4.
Solution:
Letlog, 2 = x
then its exponenenial form is 4* = 2
le2?*=2'=22x=1

1
'.'x:§:>l0g42:§

Deductions from Definition of logarithm

1. Sincea® =1, log,1 =0

2. Sincea' =a,logsa=1
Common logarithm:
If the base of logarithm is taken as 10 then logarithm is
called Common Logarithm.
Characteristic:
The integral part of the logarithm of any number is called
the characteristic.
Mantissa: the fractional part of the logarithm of a
number is called the mantissa. Mantissa is always
positive.
Example: find the mantissa of the logarithm of 43.254
Solution:
Rounding off 43.254 we consider only the four
Significant digits4325.

(i) We first locate the row corresponding to 43 in
the log tables and

(ii) Proceed horizontally till we reach the column
corresponding to 2. The number at the
intersection is 6355.

(iii) Again proceeding horizontally till the mean
difference column corresponding to 5 intersects
this row. We get the number 5 at the
intersection.

(iv) Adding the two numbers 6355 and 5 we get
.6360 as the mantissa of the logarithm of 43.25

Example:
Find the mantissa of the logarithm of 0. 002347
Solution:
Here also, we consider only the four Signiant digits 2347
We first locate the row corresponding to 23 in the
logarithm tables and proceeding to 4 the resulting
number 3692. The number at the intersection of this row
and the mean difference column corresponding to 7 is
13. Hence the sum of 3692 and 13 gives the mantissa of
the logarithm of 0.0023476 as 0.3705
Example:

1. Findlog 278.23

2. Log0.07058
Solution:

1. 278.22 can be rounded of f as 278.22
The characteristic is 2 and the mantissa, using log tables,
is .4443

© 109278.23 = 2.4443
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2. The characteristic of logo. 07058 is — 2 which is Solution.
written as 2 by convention. log,64 =2
Using log tables the mantissa is .8487, so that Exponential Form
l0g0.07058 = 2.8487 (%)% = 64
Example: Taking square root on both sides
Find the numbers whose logarithms are 2 _ =
(i) 1.3247 X" =64
(i) 2.1324 x=8
Solution: Answer.
(i) 1.3247 (V). logsx = 4
antilog1.3247 = 21.12 Solution.
logz;x =4
(i) 2.1324 Exponential Form

antilog(2.1324) is 0.01356 3t =x

Question.2. If log31.09 = 1.4926 , find the values X =81
. Answer.
of the following .
(iii). log0.003109 Laws of Logarithm
Solution. Lo (i) log,(mn) =log, m +log,n
Characteristics = —3 (i) lo (E) —loc. m — log. 1
Mantisa = 0.4926 "R n) Ba Ba
Log(0.003109) = 3.4926 PRI lodam
ANSWer. (iv) log, n = log, n X log, log,
(iv). log0.3109 = b
Solution. Nt %8p ¢
Charac_teri;stics =-1 (i.) log,(mn) # log,m X logzn
Mantisa = 0. 5926 (ii) logam + logan # log,(m +n)
Log(O 3109) = 1.4926 (iii) log .
g”s"vt‘?r' 4 what reol + tor the ule N Exercise 3.3
uestion.&. wha .rep a.cemen or the URKNoVR" Which of the following into sum of difference.
each of the following will make the statement true? i | 21x5
(ii). log,6 = 0.5 (i) log 85)
Solution. Sol: log (ZITX) =log21 +log5—1log8
log,6 = 0.5 1
. (
Exponential Form v) 10g%3)3
a0.5 =6 (22)% 1
1 Sol: log=5- = log(22)3 — log 53
az==6 1
Squaring on both sides , we have (223 1
q 9 - log——— = log22 — 3log5
1
(ai) — 62 (vi) log (25x47)
29
_ a = 36. o Sol: log (257) = log 25 + log 47 — log 29
Question.6. Evaluate the value of "x" from the Question Write the following in the single logarithm.
following statements. (i) log 25 — 2log 3
(). log,x =5 Sol:log25 — 2log3 = log 25 — log 32
Solution. ~ log2>
log,x =5 ) 32
Exponential Form (iv) log5 +log 6 — log 2
25 =x Sol:log5+log6—log2=log(%)
x =25 Q#4) calculate the following:
X=2X2X2X2X2 (i). logs 2 X log, 81
x = 32Answer. Sol: logz 2 x log, 81
(iv). log 64 = 2 (using log, n = 122—1;;‘)

e
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log2 log81 logx = 1.0473
logz 2 x log, 81 = log3~ log2 Taking anti-log on both sides, we have
log 3% x = Antilog(1.0473)
= x =1115
log3 ... 0.678x9.01
_ 4 10g 3 (III) W
10g3 SOI Let x = 0.678%9.01
=4 N 0.0234
(i). logs 3 x logs 25 Taking log on both sides
SOI-: ). logs 3 X lg)ggiSS ~ 0.678 x 9.01
(using logg n = -2 logx = log (W)
_ log3 _ log25 = 1log(0.678) + log(9.01) — log(0.0234)
logs 3 X log; 25 = — S
085 77 08322 T logs ™ g3 =1.8312 + 0.9547 — 2.3692
_ log5 = (=1 + 0.83120) + 0.9547 — (—2 + 0.3692)
log5 = (—0.1688) + 0.9547 — (—1.6308)
_ 2 log5 = —0.1688 + 0.9547 + 1.6308
~ Togs = 2.4163
=2 logx = 2.4163

Q#5) If log2 = 0.3010, log3 = 0.4171, and log5 =
0.6990, then find the values of the following:

(iii). log /3§
1
: ’ 1_ 10 _ 1032
Sol: log 3§—log\/2—log(3)
1 10

. 2183
= E(log 10 —log3)
= %(log(z x 5) —log3)
- %(logz +log5 — log3)
- %(0.3010 +0.6990 — 0.4171)

= %(0.5229)
= 0.2615
(V). log2
Sol: logg =log8 —log3 = log 23 — log3
=3 log2 — log3 = 3 (0.3010) — 0.4171
=0.9030 - 0.4171

= 0.4259
Application of logarithm

1. Using log tables to find the value of.

(i) 0.8176 % 13. 64

Sol: Let x = 0.8176 x 13.64

Taking log on both sides

logx =10g(0.8176 X 13.64)

=10g0.8176 + log 13.64

(Inlog 0.8176, the ch. Is 1 we find the log(8.176)

which is 0.9125, so combine both that is

log 0.8176=1 + 0.9125=1.9125)
=1.9125 + 1.1348

=—-1409125+1.1348

= —0.0875 + 1.1348

27

Taking anti-log on both side, we have
x = Antilog(2.4163)

x = 261
(1.23)(0.6975)
V) (0.0075)(1278)
Sol: Let x = (123)(06975)

T (0.0075)(1278)
Taking log on both sides
l _1 ( (1.23)(0.6975) )
08X = 198\(0.0075)(1278)
= log(1.23) + 1og(0.6975) — 1log(0.0075) — log(1279)
= 0.0899 + 1.8435 — 3.8751 — 3.1065
= 0.0899 + (—1 + 0.8435) — (—3 + 0.8751 — 3.1065
= 0.0899 + (—0.1565) — (—2.1249) — 3.1065
= 0.0899 — 0.1565 + 2.1249 — 3.1065

logx = —1.0482

Adding and subtracting 2 on R.H.S
logx = -2+ 2 —1.0482
logx = 2 + (2 — 1.0482)
logx = 2 + (0.9518)

logx = 2.9518

Taking anti-log on both side, we have
x = Antilog(2.9518)

(Here Antilog(0.9518) = 8.50 but Ch. 2 indicates that
point will move two digits to left side)
x = 0.0850

(438)°V0.056
(388)4
3
Sol: Let x = “38°V0056
(388)*
Taking log on both sides
(438)° 0.056)

logx=log< (388)"

1
= log(438)3 + 10og(0.056)Z — log(388)*

1
= 3log(438) + Elog(0.056) —410g(388)

(viii)

1 _
= 3(2.6415) + (2.7482) — 4(2.5888)
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=7.9245 +%(—2 +0.7482) — 10.3552 6. The value of |09(2j is___
1
=7. =(—1 —10. - logp
7.9245 + 2( 1.2518) — 10.3552 (@ logp-logg (b) m
= 7.9245 — 0.6259 — 10.3552
logx = —3.0566 (c)logp+logq (d)logq-—logp
Adding and subtracting 4 on R.H.S 7. Logp - logq is same as:
logx = —4+4 — 3.0566 q
logx = 4 + (4 — 3.0566) (a) log| = (b) log(p—q)
logx = 4 + (0.9434) |
logx = 4.9434 ogp p
Taking anti-log on both side, we have ©) logq (d) log q

x = Antilog(4.9434)

(Here Antilog(0.9434) = 8.778 but Ch.  indicates that 8. logm"can be written as

C . : log m)" (b) mlogn
point will move four digits to left side) (@) (
x = 0.0008778 (c)nlogm (d) log (mn)
Q#4) If A = mr2, find A, when = g andr = 15 9. IogbaXIogcb can be writtenas___
Sol: 4 = TCTZ Io a IO C
Taking log on both sides (2) 109 (b) 1055
log( A) = log(nr?) (c) log, b (d) log,
2 .
log( 4) = log <22r ) 10. Logy x will be equal to___
7 @ log, X (0) log, z
log, z log, z

logA =1log22 + log(r)? —log 7

logA =1log22 + 2logr —log7 log, x log
Putting values i i i i (©) Iog—zy (d) ﬁ
logA =1log22 + 2log15 — log7 or 9z
log A = 1.3424 + 2(1.1761) — 0.8451 Additional MCQ _
log A = 1.3424 + 2.3522 — 0.8451 11. For common logarithm, the base is_
log A = 2.8495 (@2 (b) 10
Taking anti-log on both side, we have (c)e (d)1
A = Antilog(2.8495) 12. For natural logarithm, the base is__
A =707.1 Sq. units (@) 10 (b) e
Review Exercise-3 (c)2 (d1
Q.1 Multiple Choice Questions. Choose the 13. The integral part of the common logarithm of a
correct answer. number is called the_
1. Ifa*=n, then (a) Characteristic (b) Mantissa
(@a=log,n  (b)x=logna (c) Logarithm  (d) None _
(©) X = log. n ) a=1o 14. The decimal part of the common logarithm of a
% Q> number IS called
2. The relation of y = logz x implies the :
@) x’ =z (b) 27 =x (a) Characteristic (b) Mantissa
) X' =Y @) y =X (c) Logarithm  (d) None
3. The logarithm of unity to any base is _
(a) 1 (b) 10 15. If x=logy, theny is called the of x.
(e o ) . .
4. The logarithm of any number to itself as base (a) Antilogarithm (b) Logarithm
is (c) Characteristic (d) None
(a)_l (b) 0 16. 30600 in scientific notation is __
(©) -1 (d) 10 (a) 3.06 x 10* (b) 3.006 10*
5 loge=___ wheree~2.718 (c) 30.6x10* ~ (d) 306x 10"
(a) 0 (b) 0.4343 17. 6.35 x 108 in ordinary notation is___
(©) oo (d) 1 (a) 6350000 (b) 635000
(c) 6350 (d) 63500
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18. A number written in the form
a x 10", where 1<a<10 and n is an integer is
called
(a) Scientific notation(b) Ordinary notation
(c) Logarithm notation (d) None
19. Common logarithm is also known as

logarithm.
(@) natural (b) simple
(c) scientific (d) decadic

20. log,m+ log,n is same as:
(@ log,(m+n) (b) log, mxn
(c) 109, mxlogan(d) 1og, =

21. John Napier prepared the logarithms tables to

the base .
(@ 0 (b)1
(c) 10 (d) e

22. Iogg in common logarithm is written as

@ log 2 (®) log3

© 222 (d) log2®
23. log,10=

(a) 2.3026 (b) 0.4343

© v (d) 10
24. 1f log} =5 then x is:

(a) 25 (b) 32

(c) 10 (d) 25%

(Answer key)
4 [a|5 |b

1 |c|2 bl 3(d 6 (a7 |d|8

9 |a|10 |c| 11 |bj12|b|13|a |14 |b|15]|a|16|a

17 |a|18 |a|] 19 |d[ 20 [d |21 [d |22 |a| 23 |a | 24

Question No.3 Find the value of x in the following.
(i) logzx =5
Solution:log;x = 5

=x=13%=x=1243
(ii) log 4,256 = x
Solution: log,256 = x

4% = 256 = 4% = 4*

=x=4

(ili) o g 6255 = ;X
Solution:

1 1 1
10ge255 = 7x = 625¢" = 5 = (54)% =5
= 5% =51

(iv) logesx = — %

29

solution:

N

2
logesx = —3 =x=643
2 1 1

— 433 —4-2 — —
xX=4 ( 3)=>x—4 =22~ 16
Question No.5
if log2 =0.3010,log3 = 0.4771 and
log5 = 0.6990, then find the valves
of the following.
. 16
(ii) logE
Solution:
’ 16
%915
= logl16 — log15
= log2* —log(3 x 5)
= 4log2 — [log3 — log5]
= 4log2 — log3 — log5
= 4(0.3010) — 0.4771 — 0.6990
= 1.2040 — 0.4771 — 0.6990
= 0.0279
Question No.6

(i) ¥25.47

Solution:

lety = ¥25.47
1
logy = iog(25.47)§
logy = §log(25.47)

1
logy = 3 (1.4060)

logy = 0.4687
y = Antilog(0.4687)
y = 2.942
(i)
(8.97)3 x (3.95)2
V15.37

_ (8.97)% x (3.95)°
B 3/15.37

Solution:

let y

1
logy = 10g(8.97)3 + 1og(3.95)? — log(15.37)3

logy = 2.8584 + 1.1932 — 0.3956
logy = 3.6560
y = Antilog(3.6560)
y = Antilog(3.6560)
y = 452898 = 4529
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[ ALGEBRAIC EXPRESSION AND

ALGEBRAIC FORMULA]

Algebraic Expressions

Algebra is a generalization of arithmetic. Recall that
when operations of addition and subtraction are
applied to algebraic terms, we obtain an algebraic

expression. For instance, 5x% — 3x +

(x # 0) are algebraic expressions.

Polynomials

it is a polynomial A polynomial in the variable x is an
algebraic expression of the form

PxX)= ax™ + a1 x" 1+ a,_,x" %+ ..+

ax +ay a, # 0...... (i)

where n, the highest power of x, is a non-negative
integer called the degree of the polynomial and each
coefficient a,,, is a real number. The coefficient a,, of
the highest power of x is called the leading coefficient
of the polynomial. 2x*y? + x?y? + 8xisa
polynomial in two variables x and y having degree 6
(4+2=6).

Rational Expression

\/_,Sxy +—

The quotient p( ) of two polynomials, p(x) and q(x),
where q(x)

is a non-zero polynomial, is called a rational
expression.

For example 2x+5 , 5x— # 0 is a rational expression.
Note:

Every polynomial p(x) can be regarded as a rational
: : : p(x)
expression, since we can write p(x) as T Thus,

every polynomial is a rational expression, but every
rational expression need not be a polynomial.
Algebraic formulas
(i).(a + b)? = a® + b? + 2ab
(ii).(a — b)?> = a® + b* — 2ab
(ii). x* —y*> = (x =) (x + )
(iV) (x+y)3=x3+y3+3xy(x +y)
(v) (x — y)33= x3—y* —3xy(x—y)
. 1 1 1
(vi) (x+;) =x*+5+ 3(x+;)
i) x3 +y3 = (x+y)(x? —xy + y?)
(viii) x3 = 33 = (x — y) (2% + xy + ¥?)

30

Question No.1) Identify whether the following
algebraic expressions are polynomials (Yes or No).

(). 332 +2 -5
Sol: No, it is not a polynomial because it contains the
term %

(ii). 3x3 —4x? —x/x + 3

Sol: No, it is not a polynomial because it contains the
term xv/x.

Question No.2 State whether each of the following
expressions is a rational expression or not.

() 3J_+5
Sol: It is not rational expression.
(III) x +6x+9

Sol: It a rational expression.
Q#3) Reduce the following rational expressions to the
lowest form.

( ) 120 x2 y3 z°
30 Ji¢3yz2
120x*y32° _ , 2.3 3-1,5-2
Sl N, Yz
= 4x1y2 73
4 y? 73
x
Sol- (x+y)%—4xy _ X2 +y%+2xy—4xy
T2 xP+y?-2xy
x? +y* —2xy
x4y -2xy
(lV) (x 3)(x _ny+y2)

(x y)(x2+xy+y2)
@3-y (a2 -2xy+y?) _
Sol: (x=y) (K2 +xy+y?)

(3-y3)(x®-2xy+y?)
(x3-y%)
= (x—y)?
Q#4) Evaluate (a). 22=% for

(b). %for x—4y——2andz——

3
Sol: As given —52
Puttx =4,y = —2 and z = —1 in above
x2y? —5z¢  (4)%(-2)% -5(-1)*
xyz BH(=2)(=D)
(16)(-8)—-5(1) -128-5
8 - .8

_ —133 1 5

8 8
#6) Perform the indicated operation and simplify.

(). (% — 49). i":f
Sol: (x% —49). 22 = (x2 - 72), %2
x+2
= (x 7)(x+7) <17

=(x-7)(5x+ 2)
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T e A S S 144 = 64 + 2(xy + yz + zx)

(m)'x:_—y: T+ xTyT Y 144 — 64 = 2(xy + yz + zx)

Sol: ;2_; + (x* + 22y + y*) 8800= 2(xy +yz + zx)
(@)} -0? 1 - = (xy +yz+zx)
Sy +y) (et +aty? +yt) xy + vz + zx = 40

_ G-y + M + 05D 1 Which is required.

x-»x+y) (x* + x2y2 + y*) Q#8) If x — y = 4 and xy = 21, then find the value of
(= + ) (+x%y? +yh) 1 X3 —y3
- x—y)(x+7y) (x* + x2y2 + y%) Solution: As given x —y = 4 and xy = 21
=1 We find x3 — y3 =?
( ) xZ+xy  x%+xy N x2-x Using the identity

Ty(x+y) Ty(x+y) T xy-2y
. xX*+xy  y+xy N x2—x
D y(x+y) Ty(x+y) T oxy-2y
_x(x+y) x(x+y) xy-—2y
y(x+y) y(x+y) x*-x
x x ylx—-2)

= - . —x—07
yy x(x-1)
_x (x—2)
y (x-1)
x(x—2)
yx—1)

Algebraic formulas
(i).a + b)? + (a — b)? = 2(a® + b?)
(ii).(a + b)? — (a — b)? = 4ab
(iii). (@ + b+ c)? = a? + b2 + c? + 2(ab + ac + ca)
(iv) (x+y)3 =x3+y3+3xy(x +y)
(V) (x — y)33= x% —y? = 3xy(x —y)
Vi) (x+3) =23+ S +3(x +3)
(vii) x3 +y3 = (x + y)(x? — xy + ¥?)
(viii) x3 —y3 = (x — y)(x? + xy + y?)

Exercise 4.2
Q#3)Ifm+n+p=10andmn+np + mp = 27,
then find the value of m? + n? + p?
Solution: Asgivenm +n+p = 10and mn + np +
mp = 27
We find m? + n? + p?=?
Using the identity
(m+n+p)? =m?+n?+p?+2(mn+np+mp)
Put values

(10)? =m? + n? + p? + 2(27)
100 = m? + n? + p? + 54
100 — 54 = m? + n? + p?
m? +n? +p? =46
Which is required.
Q#5) If x2 + y?> + z* = 78 and xy + yz + zx = 59,
then find the valueof x + y + z
Solution: As given x +y + z = 12 andx? + y? + z? =
64
We find xy + yz + zx =?
Using the identity
(x+y+2)?2=x*+y2+224+2(xy +yz + zx)
Put values
(12)2 = 64 + 2(xy + yz + zx)

31

(x=y)P=x>~-y>-3xy(x —y)
Put values
(4)? =x*-y*-321D®)
64 = x3 + y3 — 252
64+ 252 =x3 +y3
x3 +y3 =316

Which is required value.
Q#11) If x —~ =7 then find the value of x* — —

Sol: As given x —% =7
We find x* — = =?
Using the identity

o, 1 1
(o) = el
X X X

Put values
3 3 1
(7)° =x _F_BU)
1
343 = x3 -——-21
X

1
343 +21=x3 ——
X

1
x* —— =364
X
Q#13) If (5x — %) = 6 then find the value of
3 _
125x 12553 1
Solution: As given 5x — o= 6

We find 125x3 — —
125x3

Using the identity

1,3 , 1 1
(=) =0
X X X

It becomes
(5v-) = @0~ a— (5v- o)
X5y = (3%) (3x)3 X 75y

(51-2) = 1258~ —L o+ (55— )
¥ 7o) TN T 1258 ¥ 5y

(6)3 = 125x3 —

=?

1253 (0

216 = 125x3 — 18

125x3
216 + 18 = 125x3 —

125x3
125x3 —

=2
125x3
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_ (V3 2 142
=)'~ (5)
Surd: 1 6—-1 5
An irrational radical with rational radicand is called a =2- 373 —3
surd.

That is Va surd if a is rational and 3/a is irrational.

For example, v/2,3/5, V10

Also, /7 is not a surd because 7 is not rational.

10 + /2 is not a surd because 10 + /2 is not a rational
number.

1. Express each of the following surd in the simplest

foam.
(i) 3V162
Solution: 3v/162 = 3vV2 x3x3x 3 x 3
=32 %X 32 x 32
=3x3x3V2

=27V2
(iv) 3/96x5y7 28
Solution: 3/96x6y7 28
=Y2Xx2Xx2x2%x2x3xx5xy%x2z5xXxXy?xz3
=325 x x5 X y5 x 25 X 3 X x X y? X z3
=2XxXyX zm
= 2xyz3/3xy?z3

Q#2) Simplify
(). =
"V3V2
Solution: 28 — Y2X33 _ ¥2V3Vs _ 3

V3VZ | VaVZ

(V). V21 x V7 x+/3

Solution: V21 X V7 x V3 =vV7 x 3 xV7 X3

=7 x V3 xV7 xV3

= (V7)) x (v3)°

=7x3=21

Q#3) Simplify by combining similar terms.

(i). V45 — 3v20 + 45

Solution: V45 — 3v20 + 4V/5 =v/3 X3 x 5 —

3V2x2 x5+ 4/5

=4/32x5-322x5+4V5

=3V5—-3x2V5+4/5

=3V5—6V5+4V5=V53—-6+4)
=+v5(1) =5

(iv). 2(6v/5 — 3V/5)

Solution: 2(6v/5 — 3/5) = 2(3V5)

=6V5

Q#4) Simplify

(i) B+V3)3-V3)

Sol: (3 ++3)(3 —+3)

=@3)2-(V3)=9-3=6

(V). V2 + D2 - %)

Solution: (v2 + \/%)(\/7 - \/%)

V3v2

32

(V). (Vx + ) Fx =y (x + y)(** +¥?)
Solution: (Vx + ,/y)(Vx — \/y)(x + ») (x? + y?)
= (V%) = (/7)) G+ 9 +y?)
= (= +yE*+y?)
= ((0)? = MHE* +y%)
= (x*)? = (y»)?

Surd:
An irrational radical with rational radicand is called a
surd.

That is ¥/a surd if a is rational and V/a is irrational.
For example, v/2,3/5, V10

Also, v/r is not a surd because 7 is not rational.

V10 ++/2 is not a surd because 10 + v/2 is not a rational
number.

Monomial surd:

A surd which contains a single term is called a monomial
surd.

e.g., V2,5 etc.

Binomial surd:

A surd which contains sum of two monomial surds or
sum of a monomial surd and a rational number is called a
binomial surd.

e.g., V2 + /7 + or V12 — /7 or /10 — /2 etc.

We can extend this to the definition of a trinomial surd.
Rationalizing factor of the other

If the product of two surds is a rational number, then each
surd is called the rationalizing factor of the other.
Rationalization

The process of multiplying a given surd by its
rationalizing factor to get a rational number as product is
called rationalization of the given surd.

Conjugate surd

Two binomial surds of second order differing only in sign
connecting their terms are called conjugate surds. Thus
(va + vb) and (v/a — Vb) are conjugate surds of each
other.

The conjugate of x + ,/y isx — \/y.
The product of the conjugate surds vx + ,/yand vx —
\/_, 2 2

(4 PE-5) = (5 = (f5) =x-y

is a rational quantity independent of any radical.
Similarly, the product of x + m\/} nd its conjugate

x —m,[y has

(x+myy)(x - myfy) = (0 - (my)" = x* ~m?y

and have no radical. For example,

(4+V3)(4—V3)=(4)?-(V3) =16 -3 =13

which is a rational number.

= x* — y*
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1. Rationalize the denominator of the following.

. 3
(1) YNE
Sol: % =

3v3

_3E_\3
4(v3)®

4x3 4

3 V3 _

W3 BT
. 2

W) 5
.22 V5+v3

Solutlon.\/g_ﬁ_\/g_\/gx\/gh/§

2(V5+v3)  2(V5+3)

C(E’-(3) 53

2(v/5 ++/3)
=#=x/§+\/§

i) s

Solution: ¥3-1

V3+1

_ V3-1
V3+1

V3-1
V3-1

(f 1)’
(A -y
(V3 +2-23)(1) 3+1-2V3
B 3-1 B 2
_4-2V3 _2(2-V3)
2 2
=2—-+3
Question No.2 Find the conjugate of x + ﬁ
(iii). 2 + V3
Solution: Letz =2 ++/3
Taking conjugate, we get

NI
Il

m

2+
2 -

NI
I

(vii). 7 =6

Solution: Letz =7 —

Taking conjugate, we ge
z
zZ

=)

+

[
N

(viii). 9 + V2
Solution: Letz=9 +
Taking conjugate, we

2N

g
z
z

NI NI

9+
9_

Q#3)
(iii). 1 x = V3 + 2 find

Solution: x =vV3 + 2

1 1 1
And X V3+2  V3+2

fz
fz
V3 -2

(B - @
_V3-2 V3-2
 3-4 -1

33

=-(V3-2)=—V3+2=2-3

Qi)

2
(). 1fx=2+V3find x—>and (x-23)
Solution: x =2 + V3

1 1 2—/3
Adx 2+/3 2+\/§X2—\/§
_2-V3 2-43 2-43
= g=———=
(2)2_(\/§) 4 -3 1
=2-43
Now, x — = = (2 +V3) — (2 - V3)
X
=2+V3-2+V3
1
x——=2\/_
Also, (x——) = (2v3) =4 x3 =12
(). If x f ‘/—flnd x+1 024 Landx® + 4
_\/—\/_ \/_w/_
Solutlon.x—ﬁ+ﬁxﬁ_ﬁ 2
__(5-v2)
(V8) - (v2)’
_(¥8) + (¥2) - 20/5)(¥2)
N 5-2
_5+42-2V10
_1 .
25(7—2\/ﬁ)
Andl_x/§+\/§_x/§+ﬁ V5442
x V52  V5-vZ V5+V2

_ (V5 +v2)
V5)' - (v2)°
_ (V) + (V2) +20/5)(¥2)
- 5—2
542+ 2V10
AL L

1
=§(7+2\/ﬁ)
Now, x + = = 2(7 — 2V10) + 3 (7 + 2v10)

1
=§(7—2\/1_0+7+2\/E)

+1_14
x x 3

Using identity

Putting values

196 1
T:X +ﬁ+2
, . 1 19
X —2=T—
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x2+l2=196—18 10, X2 = oo
¥ 9% (8) (x-2) (x+2) (b) (x-2) (x-2)
2+ ==— (©) (x +2) (x+2) (d) (x - 2)?
X 9
Also using the identity 11. X3+i3=(x+1j( ............... )
1y’ =x3 ! 3 ! ' " 1 1
(r+3) =w++3(x+3) @ x2-1+= ()  xPale—
Putting values X X
14,3 1 O x2+1- L (d 1
(3) == *+5+3(3) DX e
2744 3 1 1
T =x3+ S+ 14 12, = __
Y T 1 2744 2-\3
XT3 27 @2+3 (b)2-3
o, L2366 (-2+3  (D-2-43
: x3 : 13. (a+b)>- (a-b)* =
Review Exercise -4 (@)2(a* +b?)  (b)4ab
Multiple Choice Questions. Choose the correct answer. (c)2ab ] ((_j)3ab \ ]
1. 4x+3y-2isan algebraic_ 14. A surd which contains a single term is called
(a) Expression  (b) Sentence ___ surd. . .
(c) Equation  (d) In equation (@) M(_)nom_lal (b) Bln_omlal
2. The degree of polynomial 4x*+2x?y (c) Trinomial = (d) Conjugate _
is 15. What is the leading coefficient of polynomial
Eagl 8;2 3x? +8x+52
c)3 4
2 b) 3
3. a®+Dbisequal to 8 5 gd; 8
(2) (a-b) (a*+ab+b?) 16. A surd which contains two terms is called
(b) (a+b) (a>-ab + b?) surd.
(c) (a-b) (a*-ab + b?) (2) Monomial (b) Binomial
(d) (a-b) (a® + ab—b?) (c) Trinomial (d) Conjugate

4. (3+ﬁ)(3_ﬁ) is equal to:___
@) 7 (b) -7
(c)-1 d) 1

5. Conjugate of Surd a++/b is_
@ —a++b((a-vb

(@) va+b @) va-b

6. B is equal to
a-b a+b
2a 2b
(a) 7 (b) 7
—2a -2b
(c) 7 (d) 77
2 12
7. 37=b% jsequal to:
a+b
(a) (a-b)? (b) (a+b)?
(c) atb (d)a—b
8. (JE+JB) (\/5—\/5) is equal to:__
(a)a? + b? (b) a®>- b?

(c)a—b(d)a+b
Additional MCQ
9. The degree of the polynomial x?y?+3xy+y3is

(a) 4
(c)6

(b) 5
(d) 2

34

17. Which of the following is polynomial?
2 1 2 \j‘
(8 3x° += (b) 4x°-3VX
X

© X°=3x++2 (d) 22 +3x7*
18. (3+J§)(3-J§)=

(@ 12 () 9
(c) 6 (d) 3

19. Which of the following is not surd?
@ 2 OV

© 2+5 @ Vm

20. In the polynomial with the variable x, all the
powers of x are------ integers.
(a) non-negative (b) negative
() non-positive  (d) none of these
21. Polynomial means an expression with:
(a) one term (b) two terms
(€) three terms (d) many term
Answer key

1 |a|2 |d|3 |b|4 [a|5 |b|6 |b|7 |d

8 |c|9 |a|1l0|a |11 |a |12 |a |13 | b |14 | a

15| b |16 |b |17 |c |18 |c |19 |d |20 |a |21 | d
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Question No.4 (ii)
1oy 441
If x - = 2 find x +=
Taking square on both sides we get

-2 -

X
1
X2+—2—2=4
X

1
x*+—=4+2=6
X

again square both sides by

1
=x*+—=36-2=34
X
Question No.5 Find the value of x* + y* and xy
ifx+y=5andx—y=3
Solution:
Given:
x+y=5x—y=3x%+y%=2xy=?
We know that
22 +y) =((5)2+(3)2+25+9 =34

34
x2+y2=7=17

We know that

4xy = (x + y)? — (x — y)?
4xy = (5)2— (3)2=25-9 =16

_16_,
Xy = i
Question No.6 (iv)
1
PZ—F
Solution:
1 1 1
2
——=(p+5)(r-2) = @(2v3) = 83
Pt (p o L Gl (2v3)

35

Question No.7 (iii)

1
2
q° +—
qZ
Solution:
1
q +a = 2V5

Taking square on both sides, we get
(q + l>2 = (2V5)’
q
q® +i2+2(q)<l> =4x5
q q
q* + b, +2 =20
q

2

1
?+—=20-2=18

Q*
Question No.8 (i)
Simplify
Va?+2 ++Va? -2
Vaz+2—+az -2
Solution:

Va2 +2++va? -2
Va?+2-+va?-2
\/a2+2+\/a2—2X\/a2+2+\/a2—2
Vaz+2—-+vVaz-2 Vaz+2++Vaz-2
2
. (Va?+2++Va?-2)
- 2
(VaZ+2) - (Vaz=2)
2 2
_(\/(1274—2) +(\/a2—2) +2(\/a2+2)(\/a2—2)
B (a?2+2)—(a?-2)
_a’?+2+a’—2+2Va*t -4
B a?+2—a?+2
_2a2+2\/m
B 4
_2(a2+\/m)_a2+ a*—4
- 4 - 2
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Unit-5

Introduction:
Factorization plays an important role in
mathematics as it helps to reduce the study of
complicated expressions to the study of simpler
expressions. In this unit, we will deal different
types of factorization of polynimials.
Factorization:
If a polynomial p(x) can be expressed as p(x) =
g(x)h(x), then each of the polynomial
g(x)and h(x) is called a factor of f(x).
Factorization of the expression of the type ka +
kb + kc.
We will take common k from every term of the
expression
ka+ kb + kc =k(a+ b +c)
Factorization of the type ac + ad + bc + bd
ac+ad+ bc+bd =a(c+d)+ b(c+d)
=(c+d)(a+b)
Factorization of the type a? + 2ab + b?
(i). a*+2ab+ b?>=(a+b)?=(a+b)(a+bh)
(ii). a* —2ab + b? = (a — b)?
= (a—b)(a—Db)
Factorization of the type a? — b?
a’ — b%* = (a+b)(a—b)
Factorization of the type a? + 2ab + b? — c?
a’ + 2ab + b?> — ¢* = (a + b)* — ¢?
=(atxb+c)(a+th—c)
Exercise 5.1
Factorize.Question.1.
(ii). 9xy — 12x%y + 18y?
Solution.
9xy — 12x%y + 18y? = 3y(3x — 4x? + 6Yy)
Answer.
(v). 3x3y(x — 3y) — 7x%y*(x — 3y)
Solution.
3x% y(x — 3y) — 7x* y* (x — 3y)
= x%*y(x —3y)(3x — 7y)

Answer.

(vi). 2xy3(x% + 5) + 8xy?(x? + 5)

Solution.

2xy3(x% + 5) + 8xy?(x? +5) = 2xy?(x? +
5y +4)

Answer.

Question.3.

36

oy aZ b?
(ii). ol 2+ =

Solution.
a? b? a2 a\ /b b
- 2ta=G) 26 ()
a b\’
-2
(iv).12x2% — 36x + 27
Solution.

12x% — 36x + 27 = 3(4x*> —12x +9)
= 3[(2x)* - 2(2x)(3) + (3)?]

=3(2x— 3)2
Question.4.
(i) x(x—-1) —y(y—1)
Solution.

x(x—1)—-yly—-1) =x>*—-x—-y*+y
=x2—y:—x+y
=x+y)x-y)-1(x-y)
=x-y)x+y-1)
(iv).3x — 2433

Solution.
3x — 243x% = 3x(1 — 81x2)
= 3x[(1)? - (9%)%]
=3x(1+9x)(1 —9x)
Question.5.
(ii). x* —a* +2a— 1
Solution.

x*—a*+2a-1=x*-(a*-2a+1)
=x* - [(@)* - 2(a)(1) + (1)?]
= ()% - (a—1)?
=[x+ (a—D][x - (a—1)]
=(x+a-1)(x—a+1)
(
(v). 25x%2 — 10x + 1 — 362>
Solution.
25x% —10x + 1 — 3622
= [(5x)% = 2(5x)(1) + (1)?]
— (62)?
= (5x — 1)% — (62)?
=(5x—-1+6z)(5x—1—-52)
=(5x+6z—1)(5x—-5z—-1)
(vi). x% — y? — 4xz + 42>
Solution.
x* — y* —4xz + 4z* = x* — 4xz + 4z% — y?
= ()% -2(x)(2) + (22)* - y*
= (x —22)* - (y)?
=(x—-2z+y)(x—2z—-Yy)
=(x+y—-2z)(x—y—2z)
(a) Factorization of the Expression of the
types:
a* + a’b? + b* or a* + 4b*
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Explanation: For a* + a®b? + b*
a* + a’b? + b* = a* + b* + a?b?
= (a®)? + (b*)?* + 2(a®) (b®) — 2(a®)(b?)
+ a?b?
= (a? + b?»)? — 2a?b? + a*b?
— (aZ + bZ)Z _ aZbZ
= (a® + b?)? — (ab)?
= (a? + b% + ab)(a® + b* — ab)
Explanation: For a* + 4b*
a* + 4b* = (a®)? + (2b*)? + 2(a?®)(2b?)
—2(a*)(2b?%)
= (a? + 2b?)? — 4a?b?
= (a? + 2b?)? — (2ab)?
= (a? + 2b? + 2ab)(a? + 2b* — 2ab)
(b) Factorization of the Expression of the
types:
x> +px+q
Explanation:
X>+px+q=x*+(s+r)x+q,
wheres+r=pandsxXr=q
=x24+sx+rx+sxr
=x(x+s)+r(x+s)
=x+s)(x+r)
(c) Factorization of the Expression of the
types:
ax?+bx+ca+0
ax*+bx+c=ax*+ (s+1r)x +c

s+r=bands Xr =ac
SXT

=ax®+sx+rx+

= x(ax + s) +r(x+£)
ax +‘%9)

=x(ax+s)+r<
=x(ax+s)+£(ax+s)

=(ax+s)(x+£)

(d) Factorization of the Expression of the
types:

(i). (ax? +bx+c)(ax* + bx+d) + k

(i) x+a)(x+b)(x+c)(x+d)+k

(iii). (x + @)(x + b)(x + ¢)(x + d) + kx?

Explanation: For (ax? + bx + ¢)(ax? + bx + d) +

k

(ax®* + bx+c)(ax* + bx +d) + k

We will suppose ax? + bx =

y,then above becomes
=+oly+d) +k
=y*+yd+yc+k
=y2+(d+oy+k

This the same type (b).

37

Explanation: For (x + a)(x + b)(x + c)(x + d) +
k
x+a)(x+b)(x+c)(x+d)+k
We will multiply the pair for whicha+ b =c +d,
then
=[x+a)x+b)][(x+c)x+d)]+k
= [x*+ bx + ax + ab][x* + dx + cx + cd] + k
=@x*+Mb+a)x+ab)(x*+(d+c)x+cd) +k
Asa+b=c+d,then
=[x*+ (c+d)x +ab][x* + (c+d)x +cd] + k
Suppose that
x*+ (c+ d)x
= y,then above expression becomes
=(y+ab)(y+cd) +k
=y? + ycd + yab + abcd + k
=y2 + (cd + ab)y + abcd + k
This the same type (b).
Explanation: For (ax? + bx + ¢)(ax?® + bx + d) +
kx?
(x+a)(x+b)(x+c)(x + d) + kx?
We will multiply the pair for whicha+ b =c+d,
then
=[(x +a)(x + b)][(x + ) (x + d)] + kx?
= [x* + bx + ax + ab][x* + dx + cx + cd]
+ kx?
=x*+ (b +a)x+ab)(x* + (d + c)x + cd)
+ kx?
Asa+ b =c+d,then
= [x* + (c + d)x + ab][x? + (c + d)x + cd]
+ kx?
Suppose that
x*+ (c+d)x
= y,then above expression becomes
= (y + ab)(y + cd) + kx?
= y2 + ycd + yab + abcd + kx?
= y% + (c¢d + ab)y + abcd + kx*
After simplification it also becomes type (b).
(e). Factorization of the Expression of the type:
(i). a® + 3a®b + 3ab? + b3
(ii). a® — 3a®b + 3ab* — b3
Explanation For a® + 3a®b + 3ab? + b3
a® + 3a?b + 3ab? + b3 = (a + b)3
It’s a very famous formula.
Explanation For a3 — 3a?b + 3ab? — b3
a® —3a?b + 3ab? — b3 = (a — b)3
It’s a very famous formula.
(f). Factorization of the Expression of the type:
(i).a® + b3
(ii). a® — b3
We will use, well known formulas for these types
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(i). a® + b3 = (a + b)(a? — ab + b?)
(ii). a® — b3 = (a — b)(a? + ab + b?)
Exercise 5.2
Factorize
Question.1.
(iii). a* + +3a%b? + 4b*
Solution.
a* + +3a?b? + 4b* = a* + 4b* + 3a?b?
= (a?)? + (2b?)? + 2(a®)(2b?) — 2(a?)(2b?)
+ 3a? b?
= (a? + 2b?)? — 4a?b? + 3a?b?
= (a? + 2b?)? — a®b?
= (a?® + 2b%)? — (ab)?
= (a® + 2b? + ab)(a? + 2b* — ab)
(v). x* +x% + 25
Solution.
x* 4+ x24+25=x%*+25+x2
= (x?)2+ (5% + 2(x®)(5) — 2(x?)(5) + x?
= (x> +5)? — 10x2 + x?
= (x? + 5)% — 9x?
= (x> +5)2 — (3x)?
= (x?2+5+3x)(x* +5—3x)
=((x?2+3x+5)*x*—-3x+5)
Question.2.
(). x2 + 14x + 48
Solution.
x? + 14x + 48 = x?> + 8x + 6x + 48
=x(x+8)+6(x+8)
=(x+8)(x+6)
(iv). x2 + x — 132
Solution.
x2+x—132=x%+12x — 11x — 132
=x(x+12) —11(x +12)
= (x+12)(x — 11)
Question.3.
(iv). 5x% — 16x — 21
Solution.
5x%2 —16x — 21 = 5x% — 21x + 5x — 21
= x(5x —21) + 1(5x — 21)
=GBx-2D)(x+1)
(V). 4x% — 17xy + 4y*?
Solution.
4x% — 17xy + 4y? = 4x? — 16xy — xy + 4y?
=4x(x —4y) —y(x — 4y)
=(x—4y)(4x —y)
Question.4
(i) (x +2)(x+3)(x +4)(x + 5) — 15
Solution.
(x+2)(x+3)(x+4)(x+5)—15
=(x+2)(x+5x+3)x+4)
—15

38

= (x?>+5x+2x + 10)(x? + 4x + 3x + 12) — 15
= (x*+7x+10)(x* + 7x + 12) — 15
Suppose that x2 + 7x = y
= (y +10)(y + 12) — 15
=y2+12y + 10y + 120 — 15
= y? + 22y + 105
=y%2+ 15y + 7y + 105
=y(y+15) +7(y + 15)
=@+15)Y+7)
(x2+7x+15)(x*+ 7x+ 7)
v). (x+1)(x+2)(x+3)(x + 6) — 3x?
Solution.
(x+ 1D+ 2)(x +3)(x+ 6) — 3x2
=x+1Dx+6)(x+2)(x+3)
— 3x?
=((x?*+6x+x+6)(x*>+3x+2x +6) —3x?
= (x?>+7x+6)(x? + 5x + 6) — 3x2
=(x?>+6+7x)(x*>+ 6 + 5x) — 3x2
Suppose that x2 + 6 = y
= (y + 7x)(y + 5x) — 3x?
= y2 + 5xy + 7xy + 35x2% — 3x?
= y? + 12xy + 32x2
= y? + 8xy + 4xy + 32x?
= y(y + 8x) + 4x(y + 8x)
= (y +8x)(y + 4x)
= (x?+ 6+ 8x)(x? + 6 + 4x)
= (x? +8x + 6)(x? + 4x + 6)
Question.5.
(ii). 8x3 + 60x2 + 150x + 125
Solution.
8x3 + 60x2 + 150x + 125
= 8x3 + 60x? + 150x + 53
= (2% + 3(20)2(5) + 3(2x)(5)2 + (5)°
=(2x +5)3
(iv). 8x3 — 125y3 — 60x2%y + 150xy?
Solution.
8x3 — 125y3 — 60x%y + 150xy?
= 8x3 — 60x%y + 150xy? — 125y3
= (2x)° = 3(2x)*(5y) + 3(2x)(5y)* — (5¥)°
= (2x — 5y)3
Question.6.
(i). 27 + 8x3
Solution.
27 +8x3 = (3)3 + (2x)3
= (3 +2x0)[(3)* = (3)(2x) + (2x)?]
= (3 + 2x)(9 — 6x + 4x?)
= (2x + 3)(4x? — 6x + 9)
(iv). 8% + 125y°
Solution.
8x3 + 125y3 = (2x)3 + (5y)3
= (2x + 5y)[(2x)* — (2x)(5y) + (5¥)?]
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= (2x + 5y)(4x? — 10xy + 25y?)
Remainder Theorem and Factor Theorem:
Remainder Theorem:
If a polynomial p(x) is divided by a linear divisor
(x — a), then
the remainder is p(a).
Zero of a Polynomial:
If a specific number x = a is substituted for the
variable x in a
polynomial p(x) so that the value p(a) is zero, then
Xx = ais called a zero
of the polynomial p(x).
Factor Theorem:
The polynomial (x — a) is a factor of the polynomial
p(x) if and
only if p(a) = 0.
Question.1. Use the remainder theorem to find the
remainder when
(i). 3x3 — 10x% + 13x — 6 is divided by (x —

2)
Solution.
Suppose that p(x) = 3x3 —10x%? + 13x — 6 and
x—2=0
x=2
Then

Remainder = p(2)
=3(2)3-10(2)?+13(2)-6
Remainder = 3(8) — 10(4) + 26 — 6
=24-40+ 20
=44 — 40
=4
Hence required Remainder is 4.
(iv). 2x —1)3 + 6(3 + 4x)% —
10 isdivided by (2x+ 1)
Solution.
Suppose that p(x) = (2x—1)3 + 6(3 + 4x)? —
10 and
2x+1=0
2x =-1

x=—§

Then

1
Remainder = p (— 5)

(31
+6<3+4(—%)) ~10

Remainder = (=1 —-1)3+6(3 -2)?-10

39

=(-2)2+6(1)*-10
=-8+4+6—-10
=6—18
=—-12
Hence required Remainder is —12.
(v). x3 — 3x%? + 4x — 14 is divided by (x + 2)
Solution.
Suppose that p(x) = x3 — 3x? + 4x — 14 and
x+2=0
x=-2
Then
Remainder = p(-2)
=(-2)%-3(-2)2+4(-2)-14
Remainder = —8 —3(4) —8 — 14
=-8-12—-8-14
= —42
Hence required Remainder is —42.
Question.4.
For what value of m is the polynomial p(x) = 4x3 —
7x% + 6x — 3m exactly divisible by (x + 2)?
Solution.
Suppose that
p(x) = 4x3 — 7x% + 6x — 3m
And x+4+2=0
x = —2.
Remainder for x + 2 is
p(=2) =4(-2)3-7(-2)>+6(-2)—3m
=4(—8)—7(4)—12—-3m
=—-32—-28-12—-3m
=—-72—-3m
For the given condition p(—2) = 0
—72—-3m =0
—3m =72

72 ”
m= 7= .

Rational Root Theorem

Let

apx™ + a; x" 1+ a, x™ %+ L+ a,_x +
a,, ap = 0...... (1)

Be a polynomial equation of degree n with integral
coefficients . If s is a rational root of the equation,

then p is a factor of the constant term a,, and g is the
factor of leading coefficient a.

Factorize each of the following cubic polynomials
by factor theorem.

Q#2) x3 —x* —22x + 40

Solution: Let P(x) = x3 — x? — 22x + 40...(1)
Here, the constant term is 40 and factors of constant
terms are +1,+2,+4, +5 ...

Therefore, we check +1, +2, +4, +5 for the roots.




Nauman Sadaf www. not espk. con

Class 9'" - Smart Syllabus (C.W+H.\W)

GOVT. Model HIGH SCHOOL 343 GB

Now, put x = 1 in (1), we have

P(1) = (1)3 — (1)2 — 22(1) + 40
P()=1-1-22+40
P()=18+#0

Hence, x = 1 is the not the root of P(x),
Now, put x = 2 in (1), we have
P(2) = (2)3 — (2)? —22(2) + 40
P(2) =8—4—44+40

P(2)=48—-48=0
Hence, x = 2 is the root of P(x), therefore (x — 2) is
the factor of P(x).
Now, put x = 4 in (1), we have
P(4) = (4)% — (4)? — 22(4) + 40
P(4) =64 —16 —88+40
P(4) =104—-104=0
Hence, x = 4 is the root of P(x), therefore (x — 1) is
the factor of P(x).
Now, put x = —5 in (1), we have
P(-5)=(-5)>—(-5)?2—-22(-5)+ 40
P(—5)=-125—-25+110+40
P(-5)=150—-150=0
Hence, x = —5 is the root of P(x), therefore
(x — (=5)) = (x + 5) is the factor of P(x).
Thus, P(x) = (x —2)(x —4)(x + 5)
Q#8) 2x3 +x? —2x—-1
Solution: Let P(x) = 2x3 + x? — 2x — 1...(1)
Here, the constant term is 1 and factors of constant
terms are £1.
Therefore, we check +1 for the roots.
Now, put x = 1 in (1), we have
P(1) =2(1)3+(1)2=2(1) -1
P)=2+4+1-2-1
P(1)=3-3=0
Hence, x = 1 is the root of P(x), therefore (x — 1) is
the factor of P(x).
Now, put x = —1 in (1), we have
P(—-1)=2(-1)3+(-1)?-2(-1) -1
P(-1)=-2+1+2-1
P(-1)=-3+4+3=0
Hence, x = —1 is the root of P(x), therefore
(x — (=1)) = (x + 1) is the factor of P(x).
Since the leading co-efficient is 2, therefore we
check x = —%and X =

Hence, x = —% is the root of P(x), therefore

40

(x + %) = 0 gives that (2x + 1) is the factor of
P(x).
Thus, P(x) = (x — D(x+1)(2x + 1)

Review Exercise -5

1.The factor of x>-5x+6 are:

(@ x+1,x-6 (b)x-2,x-3

(c) x+6,x-1 (d)x+2,x+3
2.Factors of 8x3 + 27y3are:

() (2x+3y) (4x*-9y?)

(b) (2x-3y) (4x* - 9y?)

() (2x + 3y) (4x%— 6xy + 9y?)

(d) (2x=3y) (4x2+ 6xy + 9y?)
3.Factors of 3x%— x-2 are:

(@) (x+1) (3x=2) (D) (x+1) (3x+2)

(€) (x-1) (8x=2) (d)(x—1) (3x+2)
4.Factors of a*~ 4b* are:

(a) (a-b) (a+b) (a*+4b?)

(b) (a®>-2b?) (a% + 2b?)

(c) (a-b) (a+b) (a®~4b?)

(d) (a—2b) (a®+ 2b?)
5.What will be added to complete the square of
9a>-12ab?

(a) ~16 b2 (b) 16 b?
(c) 4b? (d) —4b?
6.Find m so that x? + 4x+m is a complete square:
(a) 8 (b) -8
(c)4 (d) 16

7.Factors of 5x? — 17xy =12y? are___
() (x+4y) (5x+3y) (b) (x—4y) (5x—3y)
(c) (x-4y) (5x +3y) (d) (5x—4y) (x +3y)

8.Factors of 27x3 —i are_
(@) (SX—)l(j(Qx 43t j
(b) (3 ( x+ij[gx +3+j
Ot o0

(d) (3x+ j(9x —3+X2j

9.1f x-2 is a factor of
p(x) = x>+2kx+8, then k=

(a) -3 (b) 3

(c) 4 (d)5
10.4a%+4ab+(.....) is a complete square

(@) b? (b) 2b

(c) a2 (d) 4b?
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12.(x+y) (G —xy +y?) = ___
@ -y (0) Xy
© (x+y)® (d) (x-y)°
13.Factors of x*—16is
@ (x=2)* (b) (x=2) (x+2) (x*+4)
(€) (x=2) (x+2 )(d) (x+2)?
14. Factors of 3x — 3a + xy — ay.
(a) (3+y) (x-a) (b) (3-y) (x+a)
(€) (B-y) (x-a) (d) (3+y) (x+a)
15.Factors of pgr + qr? —pr? — rl is:
(@ r(p+r) (@-r)  (b) r(p-1) (g +71)
(©) r(p-1) (a-r) ~ (d) r(p+r) (q+r)
16.What is the value of p(x) = 6x* +2x3 -x+2 at
x=07?
@ 9 (b) 8
(c) 2 (d)7
17. X2 +5x+6 =
@) (x+1)(x-) (b) (x=2)(x-3)
© (x+6)(x-1) () (x+2)(x+3)

18.4a%-16 =
(a)(2a+8)(2a—8)
(b) 4(a+2)(a-2)

© 4(a+2)®  (d) 4(a-2)
19.How many factors of a cubic expression are
there?
@ zero (b) 1

(c) 2 d 3
20 (x—y) (X2 +xy+y)=___

@ X~y (b) X+
©) (x+y)*  (d) (x-y)®
Answer key

1 |{b|2 |c|3 [d|4 [b|5 |c|6 |c|7 |cC

8 |a|9 |a|10|a|11|a|12|b|13|b|14]|a

15(a |16 |c |17 |d |18 |b |19 |d|20|a

Question No.3 Factorize the following.
(ii)
4x2 — 16y?

Solution:

41

4x?% — 16y?% = 4[x? — 4y?]
= 4[(x*) — (2y)?]
=4(x —2y)(x + 2y)

3 1
(v) 8x 7753

Solution:

(ix) 1 — 12pq + 36p3q>
Solution: 1 — 12pq + 36p2q?
= (1)? = 2(1)(6pq) + (6pq)*
= (1 - 6pq)?
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Unit-6

[ ALGEBRAIC MANIPULATION ]

Highest common Factor (H.C.F) and Least Common
Multiple(L.C.M) of Algebraic Expression:
1- Highest common Factor (H.C.F)

If two or more algebraic expressions are given, then their
common factor of highest power is called the H.C.F of the
expressions.
2-Least Common Multiple (L.C.M)
If an algebraic expression p(x)is exactly divisible by
two or more expression. Common Multiple (L.C.M). is
the product of common factors together with non-
common factors of the given expressions.
there are two method
(i) Factorization (ii)By division

Exercise 6.1
Question.1. Find the H. C. F of the following expressions.
Class-Work & Home Work
(ii). 102xy*z,85x%yz and 187 xyz*
Solution.

Factorizatio of 102xy%?z=2x3x17.x.y%.z
Factorizatio of 85x?yz=75x%x17.x%.y.z
Factorizatio of 187xyz? =11 x 17.x.y.z?
Common factors = 17.x.y.z
H.F.C =17xyz

Answer.

Question.2. Find the H.C.F of the following expressions

by factorization

Homework

(i). x> + 5x + 6,

Solution.

Factorizatio of x*+5x+6=x%>+3x+2x+6
=x(x+3)+2(x+3)
=(x+3)(x+2)
Factorizatio of x? —4x —12 =x?—6x+2x — 12

=x(x—6)+2(x—6)

x% —4x—-12

=(x—-6)(x+2)
Common factors = x + 2
HFC=x+2
Answer.
Homework

(iv).18(x3 — 9x% + 8x), 24(x* —3x+2)
Solution.
Factorizatio of 18(x3 — 9x2 + 8x)
= 2x3x3.x(x>?-9x +8)
= 2X3x3.x[x?—8x—x+ 8]
= 2x3x3.x[x(x—8)—1(x — 8)]
=2Xx3x3.x(x—8)((x-1)
=2Xx3X3.x(x—-8)x—-1)
Factorizatio of 24(x? —3x + 2)
=2x2x%x3[x%=2x—x+2]
=2X%x2X%x3[x(x—2)—1(x — 2)]

42

=2%x2X3(x—-2)(x—1)
Common factors =H.F.C =2x3(x—1)
=6(x—1)
Classwork
(v).36(3x* + 5x3 — 2x?), 54(27x* - x)
Solution.
Factorizatio of 36(3x* + 5x3 — 2x?)
= 2X2x3x%x3.x%(3x%+5x —2)
= 2X2X3X3.x%[3x% +6x —x — 2]
= 2X2x3x3.x3[3x(x+2)—1(x +2)]
= 2x2%xX3%x3.x2(x+2)(3x—1)
Factorizatio of 54(27x* — x)
=2 X3 X3x3x[27x3 = 1]
=2x3x3x3x[(3x)% —13]
=2x3x3x%x3x(3x—1)[(3x)? + (3x)(1) + (1)?]
=2x%x3x3x%x3x(3x—1)(9x% +3x + 1)

Common factors = H.F.C =2x3x3.x(3x—1)
=18x(3x —1)
Question.3. Find the H.C.F of the following by Division
Method
Classwork
(ii). x* +x% —2x?+x—3, 5x3+3x>—-17x+6
Solution.
X+2

5x3 +3x? —17x+6>x4+x3—2x2+x—3
x5
5x* +5x% —10x® +5x—15
5x* +3x3 F¥17x% +6X
2x3 +7x? —x-15
x5
10x® +35x> —5x — 75
+10x® +6X° ¥34x+12
29x% +29x —87

Since
29x% 4+ 29x — 87 = 29(x* + x — 3)
By ignoring 29
5x-2
X2 +x—3)5x3+3x2 _17x+6
+5x3 + 5x2 F15x
—2x*—-2X+6
F2x>F2x+6

0

Hence

HCF=x*+x-3
Question.3. Find the H.C.F of the following by Division
Method
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Homework
(i). x3 +3x? —16x+12 ,x3+ x> —10x + 8
Solution.

1
X*+ X ~10X+8]x* +3x* - 16X +12

X T10x 18

2X° X +4

2x% — 6x + 4 = 2(x? — 3x + 2), now divide x> +
x?2—10x +8byx? —3x+4

X+4
x2—3x+2>x3+x2—10x+8
+x3 F3x% +2x

Ax> 12X +8
Ax> -12X+8
0

Hence
HCF=x*-3x+2

Question.4. Find the L.C.M of the following expressions.

Classwork
(ii). 102xy?*z,85x*yz and 187xyz>
Solution.
Factorizatio of 102xy%z=2x3x17.x.y%.z
Factorizatio of 85x?yz=75x%X17.x%.y.z
Factorizatio of 187xyz? =11x17.x.y.z?
Common factors = 17.x.y.z
=17xyz
Uncommon factors =2 x3x5x11.x.y.z
= 330xyz
L.C.M = 17xyz X 330xyz
L.C.M = 5610x2y?z?
Answer.
Question.5.Find the L.C.M of the following expressions
by Factorization

43

Classwork
(iii). 2(x* — y*) and 3(x3 + 2x%y — xy* — 2y3)
Solution.
Factorizatio of 2(x* —y*) = 2((x*)? — (y%)?)
= (*+yH(x* —y?)
=@ +y)H(x+y)(x—y)
Factorizatio of 3(x3 + 2x%y — xy? — 2y3)
= 3[x%(x + 2y) — y*(x + 2y)]
=3(x +2y)(x* —y?)
=3(x+2y)(x+y)(x—y)
Common factors = (x +y)(x — y)
Uncommon factors = 3(x? + y?)(x + 2y)
LCM=((x+y)(x—y)x3x%+y?)(x+2y)
LCM=3x+y)(x—y)(x?+y?)(x+2y)
Answer.
(iv). 4(x* —1) and 6(x®> — x> —x + 1)
Homework
Solution.
Factorizatio of 2(x* —1) = 2((x?)? — (1)?)
=2(x*2+1)(x%-1)
=2(x*+ 1) (x%?-1?)
=2(x*+D(x+D(x-1)
Factorizatio of 6(x3 —x?—x+1)
=2x3(x?(x—1)—1(x — 1))
=2x3(x—-1Dx*-1)
=2x3(x—-1(x*-1?)
=2X3x—-DExE+1D(x-1)
Common factors = 2(x + 1)(x — 1)
Uncommon factors = 3(x? + 1)(x — 1)
LCM=2x+1Dx-1)x3x>+1D(x—-1)
LCM=6(x+1)(x—1)2%x%*+1)
Answer.

Question.6. Classwork
For what value of k is (x + 4) the H.C.F of x* + x —
(2k + 2) and 2x% + kx — 12?
Solution.
Let p(x) =x?+x — (2k +2)
And a(x) = 2x% + kx — 12
As (x + 4) is H.C.F of p(x) and q(x). So p(x) is exactly
divisible by (x + 4)and thus p(—4) =0
() + (-4 —-2k+2)=0
16—-4—-2k—2=0

10—-2k=0
2k =10
10
k=3
k =5.
Answer.

Question.8. Homework

The L.C.M and H.C.F of two polynomials p(x) and q(x)
are 2(x* — 1)and (x + 1)(x? + 1) respectively. If
p(x) = x3 +x* + x + 1, find q(x).
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Solution.

LC.M=2(x*-1)
H.C.
p(x) =x3+x*+x+1

Since we know that

F=(x+1Dx%*+1)

q(x) =7

p(x)xqx)=L.C.MXH.C.F
@) =L.C.MXH.C.F
K e
2D x (x+ DEP+1)
a0 = x3+x2+x+1
2 =D+ D+ 1)
() = ax+D)+1(x+1)
2x* =D+ 1D(x% + 1)
q(x) =

qC) =2(x*-1)

Answer.

Basic Operations on Algebraic Fractions.

Simplify each of the
Classwork

2
. xX“—x—6
Question.1.

c+1D%2+1)

following as a rational expressions.

x2+2x-24

x2-9
Solution.

x2—x—-6 x2+2x-24

x2—x—12

x2 -9

_x(x—3)+2(x—3)

xZ2 —x—12
x2-3x+2x—-6
= 2 — 32
x% 4+ 6x —4x — 24
x2 —4x+3x—12
x(x+6)—4(x+6)

(x+3)(x

-3)
_(x=-3)(x+2)

x(x—4)+3(x—-4)
(x+6)(x—4)

S (x+3)(x—-3)
_(x+2)
~ (x+3)

Answer.
Homework

x—4Hx+3)
(x+6)

(x+2)(x+3)

(x+3)
X+2+x+6

(x+3)
_ 2x+8
(x+3)
_2(x+4)
B (x+3)

(x+2)(2x%-32)

Question.4. — 5~

Solution:
(x+2)(x+3)

(x—4)(x2—x—6)

(x +2)(2x% — 32)

x2 -9

x—4)(x2—x—-6)
_ x+2)(x+3)
S
(x +2)2(x* —16)
(x—4)(x2—3x+2x—6)

44

_ (x+2)(x+3) 2(x + 2)(x? — 4%)

S (x+3)(x—3) (x—4)(x(x—3)+2(x—3))
(@ +2)(x+3) 2(x+2))(x+4H)(x—4)
S (x+3)(x-3) (x—4)(x+2)(x—3)
_(x+2) 2(x+4)
S x-3) (x-3)
X +2+2x+8
 (x-3)
_ 3x+10
- x-3
Answer.
Homework
Question.6. A — 1 ,Wwhere A = Ka
A a—-1
Solution:
A_a+1 th 1_a—1
Ta-1 """ a T a+1
A 1_a+1 a—1
A a—-1 a+1
4 1 (a+1)?—(a-1)>?
A (a-1(a+1)
) 1 a®+2a+1-a®+2a-1
A a? —12
A 1 _ 4a
A a?-1
Answer.
Classwork
. x*—8x 2x—1 x+3
Qestion.11. 2x245x-3  x242x+4° x2-2x
Solution:
x* —8x y 2x—1 y x+3
2x2+5x—3 x2+2x+4 x2-2x
_ x(x*-8) 2x—1
T 2x2+6x—x—3 x2+42x+4
x+3
x—
x(x —2)
(x3 —2%) 2x —1 x+3

= X X
2x(x+3)—1(x+3) x?2+2x+4 (x-2)

_ (x=2)(x? +2x +27) 2x —1 x+3
T T x—D@+3) i+ d (x=2)
=(x—2)(x2+2x+4)x 1 y 1

1 x> +2x+4 (x—2)

=1
Answer.

Square root of Algebraic Expression:

Definition:

The square roots of a given expression p(x) as another
expression q(x) such that q(x).q(x) = p(x)

As 5 X 5 = 25, so square root of 25 is 5.

We find square root of an algebraic expression.

(i) by factorization

(ii) by division
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Questionl. Use factorization to find the square root of
the following equqgations:

Homework
(i). 4x* — 12xy + 9y?
Solution.

4x% — 12xy + 9y? = (2x)% — 2(2%)(3y) + (3y)?

= (2x - 3y)?
Hence
J4x? —12xy + 9y% = +./(2x — 3y)?
J4x? —12xy + 9y% = +(2x — 3y)
Answer.
Homework

(iv). 4(a + b)? — 12(a? — b*) + 9(a — b)?
Solution.

4(a + b)* — 12(a® — b?) + 9(a — b)?
= [2(a + b)]?
—2[2(a+ b)][2(a — b)] + [3(a — b)|?

=[2(a+ b) —3(a— b)]?
= [2a + 2b — 3a + 3b]?
= [5b — a]?

Hence

J4(a + b)? — 12(a? — b2) + 9(a — b)?
= 4,/[5b — a]?

J4(a+ b)? —12(a? — b?) + 9(a — b)? = +(5b — a)
Answer.

Classwork

4x6—12x3y3+9y6
" 9x4+24x2y2 +16yt

(v)
Solution.
4x% — 12x3y3 + 9y°
9x* + 24x2y? + 16y*

(223)" —22x3)3%) + (3%)°
— Bx)2+23x2)(4y?) + (4y?)

45

(22 - 3y3)2
"~ (3x% + 4y2)2
Hence
4x6 — 12x3y3 + 9y6 4 (2x3 — 3y3)2
9x* + 24x2y2 + 16y*  —[(3x2 + 4y?)?
4x6 —12x3y3 +9y°  2x%-3y3
9x* + 24x2y2 + 16y*  ~ 3x2 + 4y2
Answer.
Homework
. 1\2 1
(vi). (x+;) —4(x—;) , X+ 0.
Solution.

(o3 =)= o) oo
=<x2+x—12—2>—4(x—;>+4

(e 2 N

ot

Hence

Question No.2Use division method to find the
square root of the following

Homework
(i). 4x% + 12xy + 9y* + 16x + 24y + 16
Solution:
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: 2 2 _'.;_S.q-!.
i) Ax"+12xy + 9y  +16x+24y+16 ¥ x
2
2x+3y+4 X Ecw0Ee27- |0y+—
: - ¥ | 2
2x 4x° 120+ 9y +16x+ 24y + 16 X
¥
4x’ e ol
- ) 5 — 2x 5 —10-/%27-10 v‘y_T
4x+3y | 120 +9y" +16x+ 24y +16 y 7
T3 ) —HE12s
LAxy +/°f_ - Ay —

I[w* 74» +,'|()

B E—I(H—! 3' l()-" +%
dx+6Gy+4 lrju 7[‘+16 ¥ R A
iy
P2ty
0

U C—
Zra > lfz ~10Z 27 102+ —2
Hence the square root of given expression \J y? v ¥ o
18 The required square root
+(2x+3y+4) =i(x_5+1]
\ - y X
Homework
(ii). x* — 10x3 + 37x* — 60x + 36 Question.3. Find the value k for which these following
Solution: expressions will become perfect square.
Classwork:
5% . 2 : ..
ii) 2107 + 3742 —60x+ 36 (i) x* —4x® + 10x%> —kx+ 9
! Solution:
P | . 4 3 "
’ : : - i} X =4y #10x" —kx+9
b o v =I0NT+ 373 < 6ly - 36 [
. - - SIS X 2 da? 10w — ko -9
v =3x | 10y #3787 —66y - 36 8
4-!11‘.‘.' e % s 2y 2 4},f + 0% - fr 49
) 3, 4.3
3¢ v+ 6 *‘l-‘;’" (1(\'.'\ | ‘f’i -.Jéf.l +4x

(]

l}\ '(Ml\_ﬁfv Sdx+3 ﬁ.x-f—k_r. o

—Iﬁ.;r" Fl2x ifﬁ

2y

]
(—.'L—I.E]'I.:'
As given that the given expression is a
Hence +f ,1 —10x* +37x2 —60x + 36 perfect square, so
N Remainder = 0
=+ " =Sy + 6 .
_(.l dx -+ ()) (-—R +12)x=0
As x#0,80 —k+12 =0
Classwork = B,_:;Ig
2 _10% 10247 )
(). 57 =103+27-102+%

Solution:

Question.4. Find the value [ and m for which these
following expressions will become perfect square.
Homework:

(i) x* +4x3 +16x* —Ix + m

Solution:

46
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: | A |
1} X +4x +16x" 4+ Ix+m

+ix+m

N2 R 245 236

{(f =24 )x+(m 36)

As the given expression is to be a perfect
square, so
Remainder = 0

(1 -24)x+(m- 36)=0

Asx #0,s0l—24=0andm—-36=0
=1 =24 andm = 36

Review Exercise -6

Question No.2 Find H. C. F of the following by
factorization 8x* — 128,12x3 — 96

Solution:

8x* — 128 = 8(x* — 16)
= 2x2x2[(*%)?% - (4)?]

=2x2x2(x*—4)(x*+4)
=2X2x2(x+2)(x—2)(x%*+4)
12x3 —96 = 12(x® —8) = 2 x 2 x 3[x% — (2)3]
=2x2x3(x—2)(x*?+2x+4)
HCF=2x2x(x-2)=4(x—-2)

Question No.6 Simplify

3 3
B+x2+x+1  x3-x2+x-1

(i)

Solution:
3 3
BraZ+x+1 xB-x2+x-1
3 3
:(x+1)(x2+1)_x2—x2+x—1
3 3

T xR+ x-DOZ+1)
_ 3(x—-1)—-3(x+1) 3x—-3-3x-3
T -D+DE2+1D) (2-D2+1)

47

6
1—x*

Question No.7

Find the square root by using factorization
2, 1 1
(%% + %) +10 (x + ) + 27(x = 0)

Solution:
<x2+x—12>+10<x+%>+27
VRV \TIAE: PO
(et ez)trafrad) s
<x+;)2+2(x+;> (5) + (572
[(x+2)+2(x+5) ®+ 7]
e ons
:(x+;>2+2(x+;>(5)+(5)2
= [(x+3) +2(x+3)® + 7]

[l 2]

Taking square root on both sides, we get

1 1
<x2+—2>+10 <x+—)+27
X X

[ LINEAR EQUATIONS AND
INEQUALITY ]

Radical Equation
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When the variable in an equation occurs under a
radical, the equation is called a radical equation.
For example,

Vx—3-7=0
Linear Equation
A linear equation in one unknown variable X is an
equation of the formax + b = 0, where a,b €
Randa # 0
A solution to a linear equation is any replacement or
substitution for the variable x that makes the
statement true. Two linear equations are said to be
equivalent if they have exactly the same solution.
Forexample,x +1=0, 2x+5=—-1

Q#1) Solve the following equations.

" 2 1 1
(|).§x—5x—x+g

Solution: As given %x - %x =x+ %
Multiply by 6(LCM) on both sides

X 2k 6Xix=6xxt6x
X=X — X=X = X X =
3 2% x 6

4x —3x=6x+1
x=6x+1
1=x—6x
1=-5x
1
x=—=

5
Check:

"5 0T 576

Multiply by 30(LCM) on both sides
2 1
30 % (—1—5) + 30 X (E)

1 1
=30 x (_§)+30X(€)
—4+3=-6+5
—1 = —1(which is true)
Sincex = — % satisfy the given equation, therefore,

the solution set is {— %} ie.S.5= {— g}

(i) 52 - 22 =

2
x—2 _

Solution: As given’%3 -==-1

Multiply by 6(LCM) on both sides
6x(x_3) 6><(x_2)—6><( 1)
3 2 /-

-1

48

2x—3)—3(x—-2)=-6
2x —6—3x+6=-6

—x=-6
X=6
Check:
x—3 x—2_ 1
3 2
Putx =6
(6)—3 (6)—2_
3 2
3 4 "
3 2
1-2=-1

—1 = —1 (which is true)
Since x = 6 satisfy the given equation, therefore, the
solution setis {6} i.e. S.S = {6}

573 o q1_%
(v) S x=1 p

Solution: As given @ —x=1 —g

Multiply by 18 (LCM) on both sides
5(x —3)
18 X — /- 18 X (x)

=18xuy—wx(9

3(5x —15) — 18x = 18 — 2x

15x — 45 —18x = 18 — 2x
—45 —3x =18 — 2x
—3x +2x =18+ 45

—x = 63
x =—63
Check:
5(x —3) _q x
6 =179
Putx = —63
5(—63 —3) (—63)
-~ - o (— =1—-—-—2=
6 (=63) 9
5(—66) 63
+63=1+ 3

—55+63=1+7
8 = 8 (which is true)
Since x = —63 satisfy the given equation, therefore,
the solution set is {—63}i.e. S.S = {—63}

. x 2x
(VI). 36 2 _xTZ’ X *2

. . 2
Solution: As given — = 2 — —
3x—-6 x—2

x  2(x—2)—2x

3x—6 x — 2
X _2x—4—2x
3x—6  x—2
x -4
3x—6 x-—2
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x(x—2)=—-4(3x—6)
x?—2x =—12x + 24
x?—2x+12x—24=0
x(x—2)+12(x—-2)=0
(x—2)(x+12)=0
Thatis x = 2,—12
Since it is given that x # 2, therefore, we ignore x =
2 and just check x = —12 for the solution set.
Check:

X _ 2x
3x—6 x—2
Putx = —-12
(-12) 2(—12)
3(-12)—-6 ~ (-12)-2
-12 . 24
—-36—-6 —12-2
—12__2+ 24
—42 7 —14
2 28-24
7 14
2 4
7 14

2.2 (which is true)
7 7

Since x = —12 satisfy the given equation, therefore,
the solution setis {—12}i.e. S.S = {—12}

2 1 1
)3 =6 T X F 2
Solution: As given —— = = — —
3x+6 6 2x+4
2 12x+4)-6
3x+6  6(2x+4)

2 _2x+4—6
3x +6  6(2x +4)

2 2x-2
3x +6  6(2x +4)
2 2x-1)

3(x +2)  6(2(x+2))
2 (-1

3(x+2) 6(x+2)
12(x+2)=3(x+2)(x—1)
12(x+2)-3(x+2)(x - 1) =0

3(x+2)[4—x+1)]=0
3(x+2)(5—-x)=0
Thatisx = —2,5
Since it is given that x # —2, therefore, we ignore
x = —2 and just check x = 5 for the solution set.
Check:

Putx =5

49

2 1 1
35)+6 6 2(5)+4
2 1 1
1546 6 10+4
2 1 1
21 6 14
2 7-3
21 42
2 2
21 42

2 2

— = — (which is true)
21 21

Since x = 5 satisfy the given equation, therefore, the
solution setis {5} i.e. S.S = {5}

Q#2) Solve each equation and check for
extraneous solution if any.

().vV3x+4=2

Solution: As given v3x + 4 = 2

On squaring, we get

(V3x+4) = (2)?
3x+4=4
3x=0
x=0
Check:
V3x+4=2

J3(0)+4 =2
VO+4 =2
2 = 2 (which is true)
Since x = 0 satisfy the given equation, therefore, the
solution set is {0} i.e. S.S = {0}

Putx =0

(i). V2x—4-2=0
Solution: As given Y2x —4—2=0
V2x —4=2

Taking cube on both sides
Vzx=14)’ = (23
2x—4=8
2x=8+4
2x =12
X=6
Check:
V2x—4-2=0

Y2(6)—4—-2=0
V1i2—4-2=0
V8—-2=0
2-2=0
0 =0 (which is true)

Putx =6
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Since x = 6 satisfy the given equation, therefore, the
solution setis {6} i.e. S.S = {6}

(i).vx—-3-7=0
Solution: Asgivenvx —3 -7 =0
Vx—=3=7

Taking square on both sides

(Vx=3)" = (7)?

x—3=49
x=49+4+3
x =52
Check:
Vx—3-7=0
Putx = 52
Vv52-3-7=0
V49 -7=0
7—-7=0

0 =0 (whichis true)
Since x = 52 satisfy the given equation, therefore,
the solution set is {52} i.e. 5.5 = {52}
v).¥2—t=3%2t—28
Solution: As given 2 —t = /2t — 28
Taking cube on both sides

(Vz=0)’ = (Y2t =28)°

2—t=2t—28
2+428=2t+t
30 = 3t
t =10
Check:
V2—t=32t-28
Putt =10
V2 —10 = 3/2(10) — 28
¥=8=1320-28
V=8 =13-8

Taking cube root, we have

—8 = —8 (which is true)
Since t= 10 satisfy the given equation, therefore, the
solution set is {10} i.e. S.S = {10}

(viil). f
Solution: As given / 115 =2

Taking square on both sides
2

= (2)?

¢__

x+1
2x+5

x+1

2x+5
x+1=4(2x+5)

50

x+1=8x+20
1-20=8x—x

—-19 =7x
_ 19
=Ty
Check:
x+1_
2x+5
Putx = ——
7

Vi =2
2 = 2 (which is true)

Sincex = — ? satisfy the given equation, therefore,

%} ie 5.5 = {— %}

the solution set is {—

Absolute Value
The Absolute value of real number ‘a’ is denoted by
|al, is defined as

a ifa=0

lal = {—a i];”a <0

For example, |6] = 6, |-5| = —(=5) =5

0] =0
Some Properties of Absolute value
If a,b € R, then
@M. |a] =0
(ii). |—al = lal
(iii). lab| = |allb]
). [5] = :Z: Ib] # 0

Exercise 7.2

iii). |2x + 5| =11
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Solution: As given |2x + 5| =11
By definition, we have
2x+5=11o0r2x+5=-11
2x=11-5 or2x=-11-5
2x =6 or2x =-16

x=3o0r x=-8

Check:
|2x + 5| = 11...(1)
Putx = 3,in (1)
12(3) + 5| =11
|6 +5| =11
11| = 11

11 = 11 (which is true)
Putx = —8,in (1)
|2(-8) + 5| = 11
|-16 + 5| = 11
|-11] = 11
11 = 11 (which is true)
Since x = 3, —8 satisfy the given equation,
therefore, the solution set is {3,—8}i.e. 5.5 =
{3,—8}
V). |lx+2|—-3=5—|x+2|
Solution: As given |[x + 2| —3 =5 —|x + 2|
lx+2|+|x+2=5+3
2|lx + 2| =8
|lx + 2| =4
By definition, we have
x+2=40orx+2=—-4
x=4—-2 orx=—-4-2
xX=2 orx=—6

Check:
lx +2|—3=5—|x+2|...(1)
Putx = 2,1in (1)
2+2|-3=5—]2+2]
|4| =3 =5 —|4]
4-3=5-4

1 = 1 (which is true)
Putx = —6, in (1)
|-6+2| -3 =5—|-6+2|
|—4| —3 =5 —|—4]|
4—-3=5-4
1 = 1 (which is true)
Since x = 2, —6 satisfy the given equation,
therefore, the solution setis {2,—6}i.e. 5.5 =

{2, -6}
(vii). =2 -2 =2
Sol: As given |¥ —é:g
|3—5x| :E+1
4 3 3

51

‘B—Sx‘_2+1
4 | 3
’3—5x’_3
4 | 3
|3—5x|_
7 =
|3 —5x| =4
By definition, we have
3—5x=40r3—-5x=—-4
3—4=5x or3+4=>5x
—1=5x or7 =>5x
1 7
X=—=-0r x ==
5 5
Check:
3—-5x 1 2
=2 =5=5-0

mnx=—§Jna)

2= z(Which is true)
3 3

Putx = Z, in (1)

3-5(3)] 1

4 3
3-71 1 2
| | 373

3

—1]—2=
L

1-2=
=
3-1

3
Z= E(Which IS true)
3 3

4
|—4 1
4

wlinNnw| N

Since x = —%% satisfy the given equation,

therefore, the solution set is {— %g} ie.S.S =

=53]
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(viii). E| =6

Solution: As given |g| =6

By definition, we have

x_+5 — 60 x+5 - —6

2—x 2x

x+5=12—-6x or x+5=-12+ 6x
x+6x=12—-5o0r5+12=6x—x

7x =7 or 17 = 5x
17
x=1 or x=—
Check:

2 =6...(1)

2—x

Putx =1,in (1)
1+5

6 = 6 (which is true)
Putx = =, in (1)

==

|—6| =6
6 = 6 (which is true)

~

Since x = 1,% satisfy the given equation, therefore,

the solution set is {115—7} ie.5.85 = {1g}

Exercise 7.3

Absolute Value
A linear inequality in one variable x is an inequality in
which the variable x occurs only to the first power and
has the standard form

ax + b < 0,a +0
where a and b are real numbers. We may replace the
symbol < by >,<, > also.
(ii). 4x — 10.3 < 21x— 1.8
Solution: As given 4x —10.3 < 21x — 1.8
= —103+ 1.8 < 21x —4x

= —85<17x
Tk

52

= x=>-05
Hence, S.S = {x|x > —0.5}

(iv). x —2(5—-2x) > 6x—3%
Solution: As given x — 2(5 — 2x) = 6x — 3%

7
x—10+4x26x—§

7
5x —10 = 6x — 5
Multiply by 2

= 10x—20=>12x -7
= —20+7>= 12x — 10x
= —13 > 2x

—-13
= xST
= x < —65

Hence, S.S = {x|x < —6.5}

Q#2) Solve the following inequalities.
(iii). —6 <=2 < 6

Solution: As given —6 < 364;2 <6
=> —24<x-2<24

= —244+2<x—-24+2<24+2
= —22<x<26

Hence, S.S = {x| — 22 < x < 26}
(v).322">1

Solution: As given 3 > 7;—" >1

= 6=>27—x2=22
>6-7=2—x=22-7

> -1>2-x>-5

Multiply by —1

> 1<x<5

Hence, S.S = {x|1 < x < 5}

Review Exercise -7
Choose the correct answer:
1. Which of the following is the solution of the
inequality 3 —4x < 11?
(@ x>-8 (b) x=-2

(c) x> _714 (d) None of these

2. A statement involving any of the symbols <, >
or <or2is called:
(a) Equation
(b) Identity
(c) Inequality
(d) Linear equation
3. x= is a solution of the inequality —2

3
<X <=
2

@ -5 (0 >

4. If xis no larger than 10, then:

3 (c) 0 (d)
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(@) x>8 (b) x<10
(© x <10 (d) x> 10
5. If the capacity c of an elevator is at most 1600
pounds, then_
(@ ¢<1600 (b) c=1600
(c) c <1600 (d) c>1600
6. x=0is a solution of the inequality:
@ x>0
(b) 3x+5<0
(c) x+2<0
(d) x-2<0
7. The linear equation in one variable x is:
@ax+b=0
(b)ax>+bx+c=0
(c)ax+by+c=0
(d)ax?+ by’ +¢c=0
8. Aninconsistent equation is that whose solution
set is:

(@Empty (b) Notempty
(c)Zero (d) Positive
9. [|x|=a isequivalent to:
@ X=a or x=-a
(b) x=torx ==t
a a
() x=aorx=—
a
(d) None of these

10. A linear inequality in one variable x is:

@ ax+b>0, a=0

(b) ax®+bx+c<0,a=0

(© ax tby+c>0, a=0

(d ax?+by*’+c<0,a=0
11. Law of Trichotomy is ...

(a,beR)

(@ a<bora=bora>b

(b) a<bora=h

(©) a<bora>b

(d) None of these

12. Transitive law is

@) a<bandb<c,thena<c
(b) a>bandb<c,thena>c
(©) a>bandb<c,thena=c
(d) None of these

13.1fa> Db, ¢ >0 then:
@ ac<bc (b) ac>hc
(c) ac=bc (d) ac <bc
14.1fa> b, ¢ >0 then:

53

15.

16.

17

18.

19.

20.

21.

22.

23.

24,

25.

(a) E > 9 (b) E < E
C C C C

© 2-2 @ 2.2
C C C C

Ifa>Db,c<0,then:

(a) E < E (b) E > E
C C C C

@ 2-2 @ 2<°
C C C C

Ifa,beRthen: b =0
al_|a| [

@ (2= ) [ab=ln
b [b] o]

©  [a+b|=[a+|b|

(@) Ja—b[=[a]-[b]

. When the variable in the equation occur under a
radicle equation is called a equation.

(a) Radical ~ (b) Absolute value
(c) Linear (d) None of these
X|=0 hasonly ___solution.
@) one (b) two
(©) three  (d) none of these
The equation|x|= 2 is equivalent to:
(@ x=2o0rx=-2
(b) x=-20rx=-2

1
(c) x=2orx= 5

(d)

An __is equation that is satisfied by every
number for which both sides are defined:

x:20rx:_—1
2

(a) Identity
(c) Inconsistent

(b) Conditional
(c) In equation

An__ equation is an equation whose solution set
is the empty set:
(a) Identity (b) Conditional

(c) Inconsistent (d) None

A _equation is an equation that is satisfied
by atleast one number but is not an identity:
(a) Identity (b) Conditional

(c) Inconsistent  (d) None
X+4=4+xIis_equation:

(a) Identity (b) Conditional

(c) Inconsistent (d) None

2x+1=9is___ equation:

(a) Identity (b) Conditional

(c) Inconsistent (d) None

X=X+5is___ equation:

(a) Identity (b) Conditional

(c) Inconsistent (d) None
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26.  Equations having exactly the same solution
are called ___ equations.
(@) equivalent  (b) Linear
(c) Inconsistent (c) In equations
27. A solution that does not satisfy the original
equationis called ___ solution:
(a) Extraneous  (b) Root
(c) General (d) Proper
Answer key
1. b 2. C 3. C 4, b
5. c 6. d 7. a 8. a
0. a 10 a 11 a 12 a
13. b 14 a 15 a 16 a
17. a 18 a 19 a 20 a
21. C 22 C 23 a 24 b
25. c 26 a 27 a
Question.3
(i) Define linear inequality in one variable.
Solution.

A linear inequality in one variable x is an inequality in
which the variable x occurs only to the first power and
has the standard form

ax + b < 0,a #0
where a and b are real numbers. We may replace the
symbol < by >, <, > also.
iii) The formula relating degree Fahrenheit to degree

Celsiusis F = EC + 32, for what value of Cis F <
0?
Solution.

F—9C+32
"5
F<O0

9
§C+32<0

9C + 160

5
9C+160<0
9C < —-160

- A 160
9

Answer.
Question.5. Solve for x
(i) |3x + 14| — 2 = 5x
Solution:
|3x + 14| — 2 = 5x
|3x + 14| = 5x + 2
3x + 14 =+(5x+ 2)
3x+14=+GBx+2) ,3x+14=—(5x+2)
3x+14=5x+2 ,3x+14 = —-5x—2
3x —5x=-14+2 ,3x+5x =—-14 -2
—2x=-12 ,8x =-16
12 16
— x=-—

YT 8

54

Check:
|3x + 14| — 2 = 5x — — — (i)
Putx = 6, in (1)
[3(6) + 14| — 2 = 5(6)
|18 + 14| —2 =30
|32] — 2 =30
30 = 30 (which is true)
Putx = —-2,in (1)
|3(=2) + 14| — 2 =5(-2)
|—6 + 14| —2=—10

[8] =2 =-=10
8—2=-10
6 = —10 which is not true

Since x = 6 satisfy the given equation, therefore, the
solution set is {8} i.e. S.S = {6}
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Unit-8

[ LINEAR GRAPHS & THEIR
APPLICATION]

Question.1. Determine the quadrant of the
coordinate plane in which the following points lie

P(—4,3),Q(=5,—2),R(2,2)and S(2,—6). :b,
Classwork s
Solution:
P(—4,3) lies in the 2nd quadrant. -
Q(—5,-2) lies in the 3rd quadrant. - —— LB
R(2,2) lies in the 1st quadrant. ‘,:-4v
S(2,—6) lies in the 4th quadrant. L B . 2 L
Answer. Homework
Question.2. Draw the graph each of the following (vii). y = 3x
Classwork Solution:
(ii). x = -3 Table for the points of the equation
Solution: y = 3x is as under:
Table for the points of the equation x = X -2 -1 0 1 2
—3is as under: y —6 -3 0 3 6
x|l =3[ =3] =31 =3]=3] =31 =3 Thus the graph of equation
y 3 2 1 0 -1 | =2 | =3 y = 3x is shown below.
Thus the graph of equation
x = —'3 i_s_sillown below. ' '
— A 1' ¢ f< o
3 | IV
+ | - il
Ak | T
) :
t 4b-3548132~l lil$¢>
< p: 1 _0 IR ER 3 A ¥
1 2 X P £
HeamE T
1 TN
-+ | (24 s
5 J I ‘ v
| Vb
[T IIY [T L[ (viii) —y = 2x
Homework Solution:
(iii). y = 12 -y =2x
Solution: = —2x
Table for the points of the equation y = X |-3|-2]-1]0 1 2 3
1is as under: y | +6 | +4 [ +2 | 0 | -2 | -4 | -6
X 3 2 1 0 -1 —2 -3

y 1 1 1 1 1 1 1
Thus the graph of equation y = 1 is shown below.
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Question.3. Are the following lines (i) parallel to
x — axis (ii). parallel to y — axis.

Classwork
(i). 2x—1=3
Solution:
2x—1=3
2x=3+1
2x =4
x =2

Which is line parallel y — axis.

-
N P P R G § ’
>\

‘-6-5-4434- li!ld"é’
, of X
7 4l
—d —_— — -—4-"——&&“»——47«—-— —p——
Homework
(v). 2x =2y =0
Solution:
2x—2y =0
2x =2y
xX=y

Line is neither parallel to x — axis nor y — axis.
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Question.4. Find the value of m and c of the
following lines by expressing them in the form

y =mx+cC.
Classwork
(b). x — 2y = -2
Solution:
xX—2y=-2
—2y=—-x—2
2y =x+2
x 2
Y=272
X
y = E +1

Since y = mx + ¢ ,we have

== andc = 1.
m=- andc

Homework
(c). 3x+y—-1=0
Solution:
3x+y—1=0
y=-3x+1
Since y = mx + ¢ ,we have
m=-3 and c = 1.
Answer.

Question.5. Verify whether the following points lies

on theline2x —y + 1 = 0 or not.
Classwork
(ii). (0,0)
Solution:
2x—y+1=0
Put (0,0)in the above equation,we get
2000—(0)+1=0=0-0+1=0=0+1=0
= 1 # 0(Which is not true)
Hence (0,0)does not lie on the given line.

(v) (5,3)
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Solution: L EEEEELT T e
2x—-y+1=0 | Uttt HLY YEEEE

put (5,3)in the above equation, we get EEEEEEEER T

26)-34+1=0=10-3+1=0 ::::::::‘: < T T 1

=11-3=0 I O

= 8 # 0(which is not true) ] :l:_l“l N 1 %-3 i
Hence (5,3) does not lie on the given line. L s . ‘ =7 N
' I EREEER 4 >

NS ERSARE AR (RRERERRE RS
Question.3. Sketch the graph of the following lines. | | [ T T
Classwork & Homework | 1 ) EEEEEEEEE

(b)3x—2y—-1=0 AN
soluton. | 444ttt
3x—2y—1=0=3x—1=2y 1 5. 2 I
3x-1 | S
Y=
Table for the points of the equation y = Question.4. Draw the graph of the following
3x-1 ., relations
—— is as under:
2 Classwork
x | =3 —2 -1 0 1 2 3 )
y | =5 | =35 |1 | 05| 1|25 4 (iii). F = 5 € + 32
-2 Solution:
Thus the graph of equation Table for the points of the equation
-1
y = 3 is shown below. F = EC + 32 is as under:
Answer. C 0° 10° 200 300 400
F 320 50° 68° 86° 104°
Thus the graph of equation
9
F = EC + 32 is shown below.
BNEEEE
S 5 H B 71T
X . 76
&6
» % m i
36 1032)
E le 1
or 020 ¥ %
(e) 3y—1=0 ST =
Solution: Homework
3y—1=0 (iv). One Rupees = % $
3y = Solution:

1
One R =—$=0.01
ne Rupees = o $ $

W =

If $ y is an expression of Rs. X,
express under the rule y = 0.01x
Table for the points of the equation y =
0.01x is as under:

| x | o | 10 | 20 | 30 | 40
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[y T o] o1 [ 02 ] 03 [ 04

Thus the graph of equation
y = 0.01x is shown below.

‘. T
I
Z 3 7 1\ 37
:?‘.‘. l (" 'v;\(v
? S Re \
? /86 o) 'Sh)
L/ A
/8¢ 86
2 3 4 5 4
Rupees — | X

Solve the following pair of equations in
x and y graphically.
Question.1.x+y=0and2x—-y+3 = 0.
Classwork
Solution:
x+y=0———(»)

2x —y+3=0———(ii)
Table for the points of the equation (i)
y = —Xx is as under:

x 0 -1 =2

y 0 1 2

Table for the points of the equation (ii) y = 2x +
3is as under:

X

0

—1.5

-1

0

y 3

1

By plotting the point we get the following graph
The solution of the system is the point
R(—1,1)where the two lines meet such that
x=—1landy = 1.

Questiond.x+y—-1=0andx—-—y+1=0
Classwork
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Solution:
x+y—-1=0———-(~i)
x—=y+1=0-———(ii)
Table for the points of the equation (i) y =1 —
x is as under:

X 0 1 2

y 1 0 —1

Table for the points of the equation (ii) y = x +
1is as under:

x 0 -1 2

y 1 0 3

By plotting the point we get the following graph

The solution of the system is the point

R(0,1)where the two lines meet such that
x=0andy = 1.

REVIEW EXERCISE-8

Q. Chose the correct answers.

1. If (x-1, y+1) =(0, 0), then (x, y) is:
@ @-1)b) (-1,1)
c @1 (@ (-1,-1)

2. If (X, 0) = (0, y), then (X, y) is:

@ (0.1 (b) 0
(0 (0,0 (d), 1)

3. Point (2 —3) lies in quadrant:
(@) I (b) I
(c) i (d) v

4. Point (-3, —3) lies in quadrant:
(@) I (b) I
(c) i d) v

5. Ify=2x+1,x=2thenyis:
(@) 2 (b) 3
(c) 4 (d) 5

6. Which ordered pair satisfy the equation y =
2X:
@ (@2 (b (@1)
€ (@2 d 01
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7.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

The real numbers X, y of the ordered pair (X, y)
are called of point P(x,y) in a plane.

(a) co-ordinates(b) x co-ordinates
(b) y-coordinates(d) ordinate

Cartesian plane is divided into __ quadrants.

@ Two (b) Three

(o) Four (d) Five

The point of intersection of two coordinate
axes is called:

(@) Origin (b) Centre

(c) X-coordinate (d) y-coordinate

The x-coordinate of a point is called

(@) Origin (b) abcissa
(c) y-coordinate (d) Ordinate

The y-coordinate of a point is called:

(@) Origin (b) x-coordinate

(c) y-coordinate (d) ordinate

The set of points which lie on the same line
are called ___ points.

(@) Collinear (b) Similar

(c) Common (d) None of these

The plane formed by two straight lines
perpendicular to each other is called: (a)
Cartesian plane

(b) Coordinate axes

(c) Plane (d) None of these

An ordered pair is a pair of elements in which
elements are written in specific:

(@) Order (b) Array

(c) Point (d) None

Point (—1,2) lies in quadrant.

@] (b) I

© 1l (d) IV

Point (1,1) lies in quadrant.
@] () I

©) Il (d) IV

Point (1,—3) lies in quadrant.
@ (b) I

() 1l (d) IV

Which of the following points is on the origin?

@ (0,0)  (b) (-2,-3)
©(0,2)  (d) (4.0)

Which of the following lines is parallel to x-
axis?
(@ x=0 (b) x=-3
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(€)x=3 (d) y=-3
20.  Which of the following lines is parallel to y-
axis?
@ y=2x (b) x=-3
(c) y=3 (d) y=4x+1

(Answer key)
d

a 2.1 ¢ 3. 4, C
d 6.| a . a 8. C
. a 10, b 11.] d 12. a
13. a 14| a 15. b 16. a
17.| d 18| ¢ 19.| a 20. a
Question No.4
Question No.4 Draw the graph of the
following.(ii) y=7
Bl
= 1= ||
o A | |
. ¢37) ‘ >
oJan |l &n
2
‘45-:«4-3-&-]_0 :34I=6"
. = X
%"'i
v) y=4x
Solution:
X 2
y 8
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Unit-9

[ INTRODUCTION TO

COORDINATE GEOMETRY]
Coordinate Geometry

The study of geometrical shapes in a plane is called plane
geometry. Coordinate geometry is the study of
geometrical shapes in the Cartesian plane (coordinate
plane).

Distance Formula

Let P(xq,y,) and Q (x5, y,) be two points in the
coordinate plane where d is the length of the

line segment PQ. i.e. [PQ| = d and given as
ld| = /(2 — %) + (v — ¥1)?
EXERCISE 9.1

Question No.1 Find the distance between the following
pairs of points.

(@ A(9,2),B(7,2)
Solution: As given A(9,2),B(7,2)

Using distance formula

|d| = \/(xz —x1)%+ (2 —y1)?

Putx; =9,x, =7,y =2and y, = 2

ld| = /(7= 9)% + (2 — 2)2

ldl = (=2) + (0)

|d| = V4

|d| =2

(c) A(-8,1),B(6,1)

Solution: As given A(—8,1),B(6,1)
Using distance formula

ldl = /e =x)7 + (2 = 1)
Putx; ==8,x,=6,y; =1andy, =1
ld| = /(6 - (=8)% + (1 - 1)?

ldI = /(6 +8)2 + (0)2

|d| = V142

ld| = 14

(fH A(0,0),B(0,-5)
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Solution: As given A(0, 0), B(0,-5)
Using distance formula
ld| = /(2 — %)% + (v2 —y1)?

Putx; =0,x, =0,y; =0and y, = =5

ld| = /(0= 0)Z + (=5 — 0)2

ld| = (0)? + (=5)?
|d| = V52
ld| =5

Question No.2 Let P be the point on x-axis with x-
coordinate a and Q be the point on y-axis with y-
coordinate b as given below. Find the distance between
P and Q.

(ia =2,b = 3

Solution: As Givena = 2,b = 3

P(a, 0) = P(2,0)and Q(0,b) = Q(0,3)
Using distance formula

|PQ| = \/(xz —x1)% + (2 —y1)?

IPQ| = /(0 -2)2 + (3-10)?

|PQ| = (=2)* + (3)?

|PQ| =V4+9
|PQ| = V13

(ila = -8,b = 6

Solution: As Givena = —8,b = 6

P(a, 9) = P(—8,0) and Q(0,b) = Q(0, 6)
Using distance formula

IPQI = V/(xz = 2)2 + (72 = y1)?

PQI =/ (0— (=8))2 + (6 — 0)?

IPQ| =/(8)% + (6)2

|PQ| = V64 + 36
IPQ| = V100 = 10

(ivya = =2,b = -3

Solution: As Givena = —2,b = -3

P(a, 9) = P(=2,0) and Q(0,b) = Q(0,-3)
Using distance formula

|PQ| = \/(xz —x1)2+ (2 —y1)?

IPQ| = /(0 — (—2))2 + (-3 — 0)2
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IPQI =V (2)? + (=3)?

|PQ| =V4+9
|PQ| =13

EXERCISE 9.2

Question.1. Show whether the points with vertices
(5,2),(5,4),(4,—1) are vertices of an equilateral
or an isosceles triangle

Classwork

Solution: Let the points be A(5,2),B(5,4),C(4,—1)

|AB| = /|5 — 5|2 + |4 + 2|2

|AB| = /02 + |6]2

|AB| = V36 = 6.
IBC| = /15 + 4]% + |4 — 1|2

IBC| = /92 + 32

|BC| = V81 + 9 =+/90 = 3V10
|CA| = /|5 + 4|2 + |-2 — 1]2

|CA| = /92 + 32
|CA| =81+ 9 =90 = 3V10

As
|BC| = |CA| = 3V10

Since two sides are equal therefore the triangle is
formed is an isosceles triangle.
Question.3.
Show whether or not the points coordinate
(1,3),(4,2) and (-2, 6) are the vertices of a
right triangle.
Homework
Solution: Let the points be A(1,3),B(4,2),C(—2,6)

|AB| = /|4 — 1|2 + ]2 — 3|2

|AB| = /3% + [-12
|AB| = V9 + 1 = V/10.
= |AB|? = 10
|BC| = /14 + 2|2 + |2 — 6|2
IBC| = 62 + 42
|BC| = V36 + 16 = V52
= |BC|? = 52
|ICA] = /|1 + 2|2 + |3 — 62
ICAl = /32 + 32
|CAl =V9+9 =18
= |CA|*> = 18
|AB|?2 + |CA|?> = 10 + 18 = 28 = |BC|?
Since the given points does not obey the Pythagoras
theorem therefore the coordinates are not the
vertices of right triangle.
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Question.4.
Use the distance formula whether or not the
following points (1,1),(—2,—8)and (4,10) li
eon aline.
Homework
Solution: Let the points be
A(1,1),B(—2,—-8),C(4,10)

|AB| = /2 + 1|2 + |1 + 82

|AB| = /32 4+ 92
|AB| =9 + 81 = V90 = 3V10.
|BC| = /14 + 2|2 + |10 + 8|2

|BC| = /62 + 182
|BC| = V36 + 324 = /360 = 3V10
|CA| = /|4 =1]2 + |10 — 1|2

cal = 32+ 92
|CA| = V9 + 81 =+/90 = 310

By applying the condition of collinear points

As
|AB| + |AC| = 3V10 + 3V10 = 6V10 = |BC|

Hence the points 4, B, C lies on the same line or
collinear points.
Answer.
Question.9.
Show that the points M(—1,4),N(-5, 3),
P(1,—3)and Q(5,—2) are the vertices of the
parallelogram.
Homework
Solution:

IMN| = /|-1+ 5|2 + |4 — 3|2
IMN| = /42 + 12
IMN| = V16 + 1 = V17.
1PQI = /15— 1]2 + |4 — 3|2

PQI = V42 +12
|PQ| =V16+1=+17
INP| = /|1 +5/2+|-3—3]2
INP| = /6% + 62

INP| =36 + 36 = V72 = 6V2
|QN| =I5+ 117 + -2 — 4]

|ON| = /62 + 62
|ON| =36 +36 =72 = 62

Since

IMN| = |PQ|,|NP| = |@N|
Hence the given points form a parallelogram.
Question.10. Find the length of the diameter of the
circle having center at
C(—3,6)and passes through point P(1,3).
Classwork
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Solution: Center C(—3,6) and the circle is passing
through the point P(1,3).
Radius = |PC]|
Radius = +/|-3 — 1|2 + |6 — 3|2

R = \/I=47 + [3]2

R=+v16+9
R=+vV25=5

Required Diameter =2 X R =2x5=10
Answer.

Collinear or Non-collinear Points

in the Plane

Two or more than two points which lie on the same
straight line are called collinear points with respect to that
line; otherwise they are called non-collinear.

Let m be a line, then all the points on line m are collinear.
In the given figure, the points P and Q are collinear with
respect to the line m and the points P and R are not
collinear with respect to it.

R

~

=11
L=

Triangle

A closed figure in a plane obtained by joining three non-
collinear points is called a triangle.

In the triangle ABC the non-collinear points A, B and C
are the three vertices of the triangle ABC. The line
segments AB, BC and CA are called sides of the triangle.

C

Triangle
A B

(i) Equilateral Triangle
If the lengths of all the three sides of a triangle are same,
then the triangle is called an equilateral triangle .

(ii) An'Isosceles Triangle

An isosceles triangle PQR is a triangle which has two of
its sides with equal length while the third side has a
different length.

(iii) Right Angle Triangle

A triangle in which one of the angles has measure equal to
909 is called a right angle triangle.

(iv) Scalene Triangle
A triangle is called a scalene triangle if measures of all the
three sides are different.

Square
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A square is a closed figure in the plane formed by four
non-collinear points such that lengths of all sides are
equal and measure of each angle is 90°.

Rectangle

A figure formed in the plane by four non-collinear points
is called a rectangle if,

(i) Its opposite sides are equal in length;

(i) The angle at each vertex is of measure 90°.

Parallelogram

A figure formed by four non-collinear points in the plane
is called a parallelogram if

(i) its opposite sides are of equal length

(i) its opposite sides are parallel

Let P(xq,y,) and Q (x5, y,) be any two points in the plane
and M (x, y) be a mid-point of points P and Q on the line-

segment PQ is given as
X1+ x +
Mid — point of PQ =M< L > 2’}’1 > yz)
Question No.1 Find the mid-point of the line segment
joining each of the following pairs of points
(@) A(9,2),B(7,2)
Solution: As given A(9,2),B(7,2)
Using Mid-point formula
X1+ x +
Mid — point of PQ = M( L > Z,yl > yz)

Putx; =9,x, =7y, =2and y, = 2
) . 947 2+2
Mid — point of PQ = M(TT)

16 4
Mid — point of PQ = M (7,§>
Mid — point of PQ = M(8,2)
(d) A(—4,9),B(—4,-3)
Solution: As given A(—4,v2), B(—4,—3)
Using Mid-point formula

X1 +x +
Mid — point of PQ = M( ! > 2 N > yz)
Putx; = —-4,x,=—4,y;, =9%9and y, = -3

—4—-49-3
Mid—pointofPQ=M( > ,T)
-8 6
Mid — point of PQ = M(7,§>

Mid — point of PQ = M(—4,3)
(f) A(0,0),B(0,-5)
Solution: As given A(0,0), B(0,-5)
Using Mid-point formula

x1+x +
Mid — point of PQ = M( ! > 2’y1 > }’2)
Putx; =0,x, =0,y =0and y, = =5

0+0 0-5
Mid — point of PQ =M (T'T)
0 =5
Mid — point of PQ =M (§,7>

Mid — point of PQ = M(0,2.5)
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Review Exercise-9

Question No.1 Choose the correct answer.

1. Distance between points (0, 0) and
,1)is:
€)) 0 (b) 1
c 2 @ 2

2. Distance between the points (1, 0) and (0, 1) is:

(@) 0 (b) 1
© 2 (@ 2
3. Mid-point of the points (2, 2) and (0,0) is:

@ @1 (b (@0

¢ (01 @ (-1,-1)
4. Mid-point of the points (2, -2) and

(-2, 2)is:

@ (22 (b (2-2

) OO0 @@ (@1

5. A triangle having all sides equal is called:

(@) Isosceles  (b) Scalene
(c) Equilateral (d) None of these
6. A triangle having all sides different is called:

(@) Isosceles  (b) Scalene
(c) Equilateral (d) None of these
7. The points P, Q and R are collinear if:

(@  [PQ[+QR|=|PR]
)  [PQ-|QR|=|PR]
©  |PQ+|QR|=0
(d) None of these

8. The distance between two points P(x1, y1) and
Q (X2, y2) in the coordinate plane is: d > 0

(@) d=10x-x)2 +(y, Y1)’
(b) d=\/(X1—X2)2—(y1—Y2)2
(©) d=+(xa—x)%—(y2—¥1)?

(d) d= \/(Xl +X2)2 —(y1+Y2)2
9. Atriangle having two sides equal is called:

(@) Isosceles  (b) Scalene

(c) Equilateral (d) None of these
10. A right angled triangle is that in which one of
the angles has measure equal to:

(@) 80° (b)  90°
() 45° (d) 60°
11.In a right angled triangle ABC, where m £

ACB = 90°.
@  |ABF=|BC] +|cAP
() |ABF=|BC] -|cA]
€  |ABF+[BC] >|cAf
d  |AB’-|BC] >|cAf
12.1n a AABC, if [AB|=|BC|=|CA|, the triangle

will be:

(a) isosceles (b) scalene

(c) equilateral  (d) right-angled
13. If three or more than three points lie on the
same line then points are called

(a) non-collinear (b) collinear
(c) parallel (d) perpendicular
14. A has two end points.
(@) line (b) line segment
(c) ray (d) triangle
15. A line segment has ___ midpoint.
(a) one (b) two
(c) three (d) four
16. Each side of triangle has __  collinear
vertices.
(a) one (b) two
(c) three (d) four
Answer key
1. | c 2. | ¢ 3. a 4, | c
5 | ¢c 6. | b 7. a 8. | a
9.] a 10.| b 11.] a 12.| ¢
13.| b 14.| b 15.] a 16.| b

Question No.3
Find the distance between the following pairs of points.
Solution: (7,5)(1,—1)

Let A(7,5),B(1,—1),then

|ABl = J(1 = 7)2 + (-1 - 1)2 = /(=6)? + (—6)?

Question No.4
Solution:
If R(x,y) is the the mid point, then

= (2 ) L (1020
+(28)=ns2
(ii) (=5,—-7),(—=7,-5)

Solution:

if R(x,y)is the mid point then
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+ +
R(x,y) = R (x12x2’3’12y2)

R (—52—7’—72—5)
~R(-2-2) =6

Question No.5

Define the following:

1-Coordinate Geometry

The study of geometrical shapes in a plane is called plane
geometry. Coordinate geometry is the study of
geometrical shapes in the Cartesian plane (coordinate
plane

2-Collinear

3-Non-collinear Points in the
Plane

Two or more than two points which lie on the same
straight line are called collinear points with respect to that
line; otherwise they are called non-collinear.

4-Equilateral Triangle

If the lengths of all the three sides of a triangle are same,
then the triangle is called an equilateral triangle .

5- An Isosceles Triangle

An isosceles triangle PQR is a triangle which has two of
its sides with equal length while the third side has a
different length.

6-Right Angle Triangle
A triangle in which one of the angles has measure equal to
909 is called a right angle triangle.

7- Scalene Triangle
A triangle is called a scalene triangle if measures of all the
three sides are different.

8- Square

A square is a closed figure in the plane formed by four
non-collinear points such that lengths of all sides are
equal and measure of each angle is 90°.

64
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CONGRUENT TRIANGLES

Question No.2 If AABC = ALMN, then

(iymseM = ... msB.......
(i) msN = ..msC...........
(iliy mzA = ... msL
M
C 30°
mﬂ
90° 90°
300 60°

A B L N
Question No.3 If AABC = ALMN, then find the
unknown x.

C M 1
80° 40°
60°
X
40° 802

A B N
Solution:
AsmszA = msL = 40°
And mszB = m«N = 80°

Hence, mzM = m«C = 80°
So x = 80°
Question No.4 Find the value offnknowns for the

given congruent triangles.

(5x +5)°

0
55|| |
B s5m—3D2m+6 °C

Solution: As triangles are congruent, so

msC = msB
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5x° 4+ 5° = 55°
5x° =559 — 5¢
5x° = 50°

x° =10°

Also,

mBD = mDC

Sm—-3=2m+6
Sm—-2m=6+3
3m=9

m=3

Which is required.

Question No.5 If APQR = AABC, then find the
unknowns.

Solution:

As triangles are congruent, so

mQP = mAB

x=3cm

And

mQR = mBC

4dem =1z

And

mPR = mAC
=y-—1

5+1=y

y=6cm
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Unit-11

PARALLELOGRAMS AND TRIANGLES

Question No.3Find the unknowns in the given figure.

fm o i no
7 A

Solution: From the figure it is clear that

n® = 75°

Also, n° = y° which implies that n® = y° = 75°
And x° + y° = 180°

Put y° = 75°, we get

x° + 75° = 180°

x° = 180° — 75° = 105°

Question No.4 If the given figure ABCD is a

parallelogram, then find x, m.

C

- T
(5m + 10)° 11x°

.,|55° -
A B

Solution:

Ass(C =1£A

11x° = 55°

x° =5°

Also, 2D = ¢«B
(5m +10)° = 125°
5m° = 125° — 10°
5m° = 115°

m° = 23°

Question No.4 The given figure LMNP is a
parallelogram.

66

Find the value of m, n.

P 8 N

/ 7

4m+n

. 10

55
L 8m—4n M

Solution: From figure , we have

4m +n=10...(1)

And 8m — 4n = 8 dividing by 4 we get
2m—n=2...(2)

By adding (1) and (2)
dm+n)+(2m—-n) =10+ 2
dm+n+2m—-n=12
6m = 12

m=2

Putin (1)

42)+n=10

8+n=10

n=10—-8

n=2

Question No.6 In the question 5, sum of the opposite
angles of the parallelogram

is 1109, find the remaining angles.

Solution:

C

~ 1
(5m + 10)° 11x°

".550 -
A B

Let the sum of opposite angles are £A and 2C
A+ 2£C =110°

Also, in a parallelogram opposites angles are equal

A+ 24 =110°
224 =110°
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2A = +C =55°

As we know that

LA+ 4B+ 2£C+ 4D = 360°

As we know that

55° 4+ 2B + 55° + 2D = 360°

4B + «B = 360° — 110°

2/4B = 250°

4B = 125°

4B =+D = 125°

Hence, the four angles are55°, 55°, 125° and125°.
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Unit-12

LINE BISECTORS AND ANGLE
BISECTORS

Right Bisector of a Line Segment

A line is called a right bisector of a line segment if it is
perpendicular to the line segment and passes through its
midpoint.

A
L+

Bisector of an Angle

A ray BP is called the bisector of £ABC, if P is a point in
the interior of the angle and m£ABP = m«PBC.
Theorem 2

Any point equidistant from the end points of a line
segment is on the right bisector of it.

Given

AB is a line segment. Point P is such that PA = PB.
To Prove

The point P is on the right bisector of AB.
Construction

P

A

C B

Joint P to C, the mid-point of AB.

Proof

Statements

Reasons
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In AACP «— ABCP unknowns x°, y° and z°.
@ =~ @ given A
PC = PC common
AC = BC Construction
AACP = ABCP S.5.5.= S.S.S. x°
£2ACP = £BCP..(i) (corresponding angles
of congruent triangles) 20
But ZACP + 4BCP = Supplementary angles B D C
180°.. (ii)
2ACP = £BCP =90°. | From (i) and (ii) Solution: Since ABC is equilateral triangle, so
iie. PC L1 AB../(iii) LACP = 90°(Proved) tA= 4B =+C =60°
Also CA= CB Construction Therefore, y" = 30° and x° = 30°
PC is a right bisector of From (iii) and (iv) And z° = 60°
AB. Question No.5 In the given congruent triangles LMO and
i.e., the point P is on the LNO,
right bisector of AB. find the unknowns x and m.
Result: L
The point P is on the right bisector of AB.
Theorem 4
2x+6

Any point on the bisector of an angle is
equidistant from its arms.

Given
., M 11 N
A point P is on OM, the bisector of LAOB. m O 12

Sol: Since ALMO and ALNO are congruent, so

LM = LN
2x+ 6 =18
P 2x=18—-6
|
|rI 2x =12
>
0 Q B xX=6
To Prove Mo Z ON
— N - m=12
PQ = PR i.e., Pisequidistant from OA and OB
Construction
Draw PR L OA and PQ L OB.
Proof
Statements Reasons
InAPOQ <— APOR
OP = OP Common
2PQO0 = £PRO construction
2P0Q = £POR given
APOQ = APOR S.AA= S AA.
Hence
PQ = PR (corresponding sides of
congruent triangles)
Result:

P is equidistant from 04 and OB.
Question No.4 The given triangle ABC is equilateral
triangle and

AD is bisector of angle A, then find the values of SIDES AND ANGLES OF A TRIANGLE

68




Nauman Sadaf www. not espk. con

Question No.2 What will be angle for shortest distance
from an outside point to

the line?

Solution: From a point, outside a line, the perpendicular
is the shortest distance from the point to the line.
Question No.3 If 13 ¢cm, 12 cm, and 5 cm are the lengths
of a triangle, then verify that difference of measures of
any two sides of a triangle is less than the measure of the
third side.

Solution: 13-12<5, 12-13<5
13-5<12, 5-13<12
5-12<13, 12-5<13

Hence, we verified that the difference of measures of
two sides of a triangle is less than the measure of the
third side.

Question No.4 If 10 cm, 6 cm and 8 cm are the lengths
of a triangle, then verify that sum of measures of two
sides of a triangle is greater than the third side.
Solution:

Since 10+ 6> 8,

10+8>6

And 8+6>10

This set can form a triangle because the sum of the
lengths of any two sides of a triangle is greater than the
length of the third side.

Question No.5. 3 cm, 4 cm and 7 cm are not the lengths
of the triangle. Give the

reason.

Solution:

Since3+4>7,

3+7>4

And 4+7>3

This set can form a triangle because the sum of the
lengths of any two sides of a triangle is greater than the
length of the third side.

RATIO AND PROPORTIONAL
Question No.2 Define the following
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Ratio:
we defined ratioa : b = %as the comparison of

two alike quantities a and b, called the elements (terms)
of a ratio.

Note: Elements must be expressed in the same units.

Proportion

Equality of two ratios was defined as proportion.
Thatis,ifa: b = c¢: d, thena,b,cand d are said to
be in proportion.

Congruent Triangle:

If the measures of corresponding sides are proportional
then the triangles are called similar triangles.

Similar Triangles

In AABC «— ADEF

LA = /D, /B = LE,/C = /F, and 248 = 5¢ _
- m DE mEF

m CA

mFD

D
A
E F
then 4ABC and ADEF are called similar triangles which

is symbolically
written as

AABC ~ADEF
It means that corresponding angles of similar triangles
are equal and measures of their corresponding sides are
proportional the triangles are called similar triangles.

Question No.3

In ALMN shown in the figure, MN || PQ

() fmLM = 5cm, mLP = 2.5cm, mLQ = 2.3cm,
then find mLN.

L

v N

Solution: Since mLM = 5c¢cm, mLP = 2.5cm, mLQ =
2.3cm,
we find mLN.
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mLM - mlL

mLP mLQ

5 mLN

25 23

(2.5) (mLN) = (5)(2.3)
—_(5)23)
ﬂ 25

mLN = 4.6cm

(i) ¥mLM = 6cm, mLQ = 2.5cm, mQN = 5cm,
then find mLP.

Sol: Since mLM = 6cm, mLQ = 2.5cm,

mQN = 5cm,

we find mLP.

As mLN = mLQ + mQN

mLN =25+5=175

Using formula

mLM _mLN

mLP mLQ
6 75

mLP 2.5

(7.5) (mLP) = (6)(2.5)
— (6)25)

miN =—¢

mLN = 2cm

Question No.5
Question No.6 In isosceles APQR shown in the figure,

find the
value of x and y.

P

10 cm X

R

Q 6emy 7

Solution: As APQR is isosceles triangle, so
mPR = mPQ
x=10cm
And
mPS = mQS
y=6cm
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PYTHAGORAS’S THEOREM

Pythagoras Theorem

In a right angled, triangle, the square of the length of
hypotenuse is equal to the sum of the squares of the
lengths of the other two sides.

Formula:

c? = a? + b?

Converse of Pythagoras Theorem

If the square of one side of a triangle is equal to the sum
of the squares of the other two sides, then the triangle is
a right angled triangle.

Results:
Let c be the longest of the sides a, b and c of a triangle.
*If a® + b% = ¢?, then the triangle is right.
*If a® + b? > c?, then the triangle is acute.
*If a? + b? < c?, then the triangle is obtuse.
Question No.1 Verify that the As having the following
measures of sides are right
- angled.
(la = 5cm,b = 12cm,c = 13 cm
Sol:
Asgivena = 5cm,b = 12cm,c = 13 cm
Using Pythagoras Theorem

c? =a%+ b?

(13)? = (5)* + (12)°
169 = 25 + 144
169 = 169

Hence, the given sides are the sides of right angle
triangle.
(ivya = 16 cm,b = 30cm,c = 34cm
Solution:
Asgivena = 16 cm,b = 30cm,c = 34cm
Using Pythagoras Theorem

c2=a%+b?

(34)2 = (16)% + (30)?
1156 = 256 + 900

1156 = 1156
Hence, the given sides are the sides of right angle
triangle.
Question No.3:The three sides of a triangle are of
measure 8cm, x and 17 cm respectively. For what
value of x will it become base of a right angled
triangle.
Solution: given that x is base so value of
hypotenous is 17cm and perp is 8cm so by

pythagoras theorem.
(hyp)? = (base)? + (perp)?
(17)% = x* + 82
289 — 64 = x*
225 = x?
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Taking square root on both sides
x =15 Ans
Question No. 6(ii):
Solution:
First we solve AADC so here
hyp = 13cm, base = 5cm and perp =7
By Pythagoras theorem
(hyp)? = (base)? + (perp)*
(13)? = 52 + x?2
169 — 25 = x?
144 = x?
Taking square root on both sides
12 =x
Now we will solve AADB so here Base =
x,hyp = 15cm and perp = 12cm
(hyp)* = (base)? + (perp)*
(15)% = x2 + (12)?
225 = x* + 144
225 — 144 = x?
81 = x?
Taking square root on both sides
9cm = x
Question No.8: A ladder 17m long rests against a
vertical wall. The foot of the ladder is 8m away
from the base of the wall. How high up the wall will
the ladder reach.
Solution:
In this question we are given that hyp =
17m, base = 8m and perp =?
(hyp)? = (base)? + (perp)®
(17)? = 82 + x?
289 — 64 = x?
225 = x?
Taking square root on both sides
15=x

Review Exercise

Question N0.2 Find the unknown value in each of
the following figures.

(i)
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4 cm

om

Solution: Leta = 3cm,b = 4cm,c = xcm
Using Pythagoras Theorem
c? =a? + b?
()% = (3)* + (4)?
x2=9+16
x? =25
Vx2 =25
x =5cm

(ii)

10 cm
6ecm

X

Solution: Leta = xcm,b = 6 cm,c = 10cm
Using Pythagoras Theorem
c? = a? + b?
(10)* = (x)* + (6)*
100 = x2 + 36
x? =100 — 36
x* = 64
Vx? = V6t
x =8cm

(iii)

x 13 cm

5cm

Sol:Leta = 5cm,b = xcm,c = 13 cm
Using Pythagoras Theorem
c? = a? + b?
(13)% = (5)% + (x)?
169 = 25 + x?
x? =169 — 25
x* = 144
Vx? =144
x =12cm

(iv)
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xlﬁz cm

lcm

Solution: Leta = 1cm,b = xcm,c =2 cm
Using Pythagoras Theorem
c? =a%+b?
2
(V2)" = (1) + (x)?
2=1+x2
x?2=1-1
x> =1
Jar =1

x=1lcm

Theorem Related with Area
Question No.2Find the area of the following.
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(i)

Solution:
Letl =3cmand b = 6cm

Area =1Xxb

=3X6
= 18cm?
(i)
4 cm
Solution:

Letl =4cmand b = 4cm

Area =1XxDb

=4x4
= 16cm?
(iii)
Bocm
/= /
Solution:

Leth = 4cmand b = 8cm

Area=b X h
=8xXx4
= 32cm?
(iv)
S\
Solution:

Leth = 10cm and b = 16cm

1
Area = E(b X h)
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1
=5 (16x10)

_1 160

=5 (160)

= 80cm?
Question No.3 Define the following

Area of a Figure:

The region enclosed by the bounding lines of a closed
figure is called the area of the figure.

The area of a closed region is expressed in square units
(say, sq. m or m?) i.e. a positive real number.

Triangular Region:

The interior of a triangle is the part of the plane enclosed
by the triangle.
A triangular region is the union of a triangle and its
interior i.e., the three line segments forming the triangle
and its interior.
By area of a triangle, we mean the area of its triangular
region.
Rectangular Region
The interior of a rectangle is the part of the plane enclosed
by the rectangle. A rectangular region is the union of a
rectangle and its interior.

D c

A B
Altitude or Height of the Triangle.
If one side of a triangle is taken as its base, the

perpendicular to that side, from the opposite vertex is
called the Altitude or Height of the triangle.

Practical Geometry-Triangles:
Exercise 17.1

Questionl:Construct AABC in which

i) mAB = 3.2cm,mBC = 4.2cm
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and mCA = 5.2cm.
Given: the sides mAB =
3.2cm,mBC = 4.2cm

and mCA = 5.2cm.

AABC

ii)

Required: To construct the AABC

\l{'«
Vi

WIZ 4

,_-ﬂ.. J3.2cm B
Construction:

i Draw aline segment mAB = 3.2cm

ii With centre B and radius 4.2cm, draw
an arc.

iii with Centre A and radius 5.2cm, draw
another arc which meet previous are at

point C.

iv Join C to B and A Then ABC is the
required A
iv)] mAB = 3cm,mAC = 3.2cm

and msA = 45°.
Given:
mAB = 3cm, mAC = 3.2cm
and msA = 45°.
Required:

To construct the AABC
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vii)

Construct:

Draw a line segment mAB = 3cm
At the end point A of AB make mz = 45°

i Cut off mAC = 3.2cm from the terminal

side of £45°
Join BC
Then ABC is the required A
(vi) mAB = 2.5¢cm, mzA = 30° ,mzB = 105°
Solution:
The sides mAB = 2.5¢cm, mzA = 30°,
m«B = 105° of AABC
Required:
To construct the AABC

0" 1057
2hHhom R

(26
M
Construction:

Draw the line segment mAB = 2.5cm
At the end point A of AB make 24 = 30°
At the end point of B of AB make m«B = 105°

iv The terminal sides of these two angles meet in C.

Then ABC is required A.
mAB = 3.6cm,mzA = 75° and m4B = 45°

Solution:

Given:

the sides m4B = 3.6cm,mzA = 75° and
msB = 45°of AABC

Required:

To construct the A ABC

3.6cm B

A
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i Draw the line segment mAB = 3.6cm
ii atthe end point A of AB make mzA = 75°

iii At the end point of B of AB make mzB = 45°
iv The terminal sides of these two angles meet at C.
Then ABC is the required A

Question No.2: Construct AXYZ in which
(iii) ZX = 6.4cm,mYZ = 2.4cm and

mzsX = 90°.
Solution:
Given: the sides
mZX = 6.4cm,mYZ = 2.4cm and meY = 90° of
AXYZ.

Required: to construct the AXYZ

Af

_7\%”

Y 24cem A

Construction:

i Draw a line segment mZX = 4.5cm
i At the end point Z of ZX make m+Z = 90°

iili  With X as centre and radius 5.5cm draw an arc
which cut terminal side of 90° at point .

iv Join XY.
Then XYZ is the required A.
Question No.4:

Construct the right angled isosceles triangle whose
hypogenous is

ii- 4.8cm

Solution:
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In right angled isosceles triangle hypogenous is 4.8
cm.

Required:

To construct right angled isosceles triangle.

Construction:

i  Takem AB = 4.8cm
i Find mid —point M of AB.
iii With centre as M and radius mAM = mAB draw

a semi-circle which intersects the bisector in C.
iv Join AtoCand BtoC.

Then AABC is the required right angled isosceles
triangle with 2C = 90°

iii-Hypotenuse 6.2cm
given:

in right angled isosceles triangle hypogenous is 6.2
cm.

Required:

To Construct right angled isosceles triangle.

y w6 2em B
-4
.

¥

Question No5: (Ambiguous case) construct A ABC
in which
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i- mAC = 4.2cm,mAB = 5.2cm and
msB = 45°(two As)

Given:

in AABC mAC = 4.2cm,mAB = 5.2cm and
msB = 45°

Required:

To construct AABC

A 5.2 ¢m K

Construction:

i Draw a line segment m AB = 5.2cm

i Atthe end point of B of BA make msB = 45°
iii  With Centre A and radius 4.2cm draw an arc

which cuts BD in two distinct points C and C’
iv Join ACand AC’

“ AABC and AABC'are required triangles.

ii- mAC = 2.5¢cm,mAB = 5.0cm and
mzA = 30°( As)

Given:

In AABC mAC = 2.5¢cm, mAB = 5.0cm and
mzA = 30°

Required:

To Construct AABC

Construction:
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i Take mAB = 5cm
i At the end point A of AB make mzA = 30°
iii  With Centre B and radius 2.5cm draw an arc

which touches 4X at point C
iv. Join BC.

 AABC is required triangle.

Exercise 17.2

Q1: construct the following AsABC. Draw their
bisectors of their angels and verify their concurrency.

ii)mAB = 4.5cm, mBC3.1cm and mCA = 5.2cm

given: mAB = 4.5¢cm,mBC3.1cm and
mCA =5.2cmof a AABC
Required:

i To construct AABC
ii Todraw its angle bisectors and verify their
concurrency.

Construction:

i Take mAB = 4.2cm.

i With A as Centre and radius 5.2 cm draw an
arc.

iii  With B as Centre and radius 6cm draw another
arc with intersect the first are at C.

iv Join BC and AC to complete the AABC.

v Draw bisectors of £A, 2B and 4C meeting
each other in the point |. Hence angle bisectors
of the AABC are concurrent at | which lies
within the triangle.

Q2: Construct the following A’sPQR. Draw their
altitude and show that they are concurrent.

iii) mRP = 3.6cm,m2Q = 30° and m«P = 105°
Given:
mRP = 3.6cm,m«Q = 30° and m«P = 105°

i Toconstruct APQR
ii Todraw its altitudes and verify their concurrency.

7\,

Jo
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(ii) To draw perpendicular bisectors of its sides and
to verify that they are concurrent.

Construction:

i  TakemAB = 5.3cm
i Atthe end point A of AB make mzA = 45°
msP + msQ + m«R = 180° i At the end point B of AB make m 2B = 30°

105° 4 309 + msR = 180° iv The termi.nal sidt?s of these two angles meet at C.
then ABC is required A

135° + mzR = 180° v Draw perpendicular bisectors of AB, BC and CA
meeting each other in the point O.

Construction:

m«R = 180° — 135% = 459
- Hence the three perpendicular bisectors of sides
i Take mmRP = 3.6cm of AABC are concurrent at O.

i At P draw an angle of 105°

i AtR draw an angle of 45° (i) mBC = 2.9cm,m.A = 30° and

iv Terminal arms of both angles meet in point m«B = 60°
Q. it form A PQR Given:
v Draw the altitudes, of PQ and QR and RP the sidesmB( = 2.9cm, m2A = 30° and
cutting each otherin I. m<B = 60°of AABC
Required:
The altitudes are concurrent. equire
i Toconstruct the AABC
ii Todraw L bisectors of its sides and to verify
Q3: Construct the following triangles ABC. Draw that they are concurrent.
their perpendicular bisectors of their sides and R s A
verify their concurrency . Do they meet inside Ax
he triangle.
i) mAB = 5.3cm,mzA = 45° and m«B = 30°
Given: -
Nt —<—>
Side mAB = 5.3cm,mzA = 45° and m«B = 30°
of a AABC \
Required: S \\
C

(i) To construct the AABC

77
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Construction:
msA+msB + m«C = 180°
30° + 60° + mzC = 180°
90° + m«C = 180°
m«C = 90°

i TakemBC = 2.8cm

ii At the end point B of BC made m«B = 60°

iii At the end point C of BC make m«C = 90°

iv The terminal sides of these two angles meet in A.
then ABC is required A.

v Draw perpendicular bisectors of AB, BC and CA
meeting each other in the point O.

Hence the three perpendicular bisectors of sides of
A ABC are concurrent at O.

Q4:Construct the following As XYZ. Draw their three
medians and show that they are concurrent.

(ii) mXY = 4.5cm,mYZ = 3.4cm and mZX
=5.6cm

Given:

The sides mXY = 4.5cm,mYZ = 3.4cm and
mZX =5.6cm of a AXYZ

Required:

i Construct the AXYZ.
ii  Draw its medians and verify their concurrency.

-,
\
|
:li/ Idem s
/

, /
X 1.5 ¢ ql/}\ \
\

Construction:

i Take mXY = 4.5cm

ii  WithY as Centre and radius 3.4 cm draw an arc.

iii  With X as centre and radius 5.6cm draw another are
cutting first in Z join another are cutting first in Z join
toYand XtoZ
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iv Draw perpendicular bisectors of the sides XY,YZ,
and XZ of A XYZ and make their midpoints
A, B and C respectively.

v Join X to mid point B to get medium XB

vi Joiny to midpoint C to get medians YC

vii Join Z to mid-point A to get Median ZA.

All medians intersect at point G. Hence medians are
concurrent at G.

(iii) mZX = 4.3 cm,mzX = 75° and m.Y = 45°
Given:

The sides mZX = 4.3 cm, mzX = 75° and mzY = 45°
of AXYZ.

Required:

i Construct the AXYZ
ii  Draw its medium and verify their concurrency.

/ ;",
w/ | e
AN G
; '71 ) ’2,'%t“\ ‘\
D ()l T

Construction:
msX + meY + meZ = 180°
75% + 45% + m«Z = 180°
msZ + 1209 = 180°
msZ = 180° — 120°
meZ = 60°

i TakemZX =43cm

i Atthe end point X of XYmake mzZ = 60°

i Atthe end point X of XY make m«X = 75°

iv  The terminal sides of these angles meet at Y.
then XYZ is required A

v Draw perpendicular bisectors of the sides
ZX,XY and YZ of AXYZ and make their
midpoints A,B and C respectively.

vi Join Y to midpoint A to get median YA

vii Join Z to the midpoint B to get median ZB.

viii Join X to the midpoint B to get median XC.

Exercise 17.3
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Q1: i) Construct a quadrilateral ABCD having

mAB = mAC = 5.3cm, mBC = mCD = 3.8cm
and mAD = 2.8cm.

Solution:

Given:

Sides of quadrateral ABCD
mAB = mBC = 5.3cm
mBC = mCD = 3.8cm
mAD = 2.8cm
Required:

i  To make the quadriteral ABCD.
i On the sides BC construct a A equalin
area to the quadrilateral ABCD.

Construction:

i Tomake mAB = 5.3cm

ii  With centre A and B draw area with radii
5.3cm and 3.8 cm respectively cutting each
otherin C.

iii With C as centre draw an arc of radius 3.8cm,
then with as centre draw an atc 2.8cm
cutting the first in D.

iv Join AD, DC, BC ABCD is the required
guadrilateral ABCD.

(ii) On the side BC construct A equal in area to
the quadrilateral ABCD.

i Draw AC

ii Through D draw a line || AC

iii Produce AB which meet parallel line in
P.

iv Join P with C

PCB is the required triangle equal in area to
quadrilateral ABCD.
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Q3: Construct a A equal in area to the quadrilateral
ABCD having mAB + 6cm, mBC = 4cm,

mAC =7.2cm and m«BAD = 105° and
mBD = 8cm.

Given:
Parts of the quadrilateral ABCD are given.
Required:

i To make the quadrilateral ABCD.
ii  To make a A with area equal to the of
quadrilateral ABCD.

Construction:

i Take mAB = 6cm

i Make 24 = 105°

i With B as centre draw an arc of radius 8cm
cutting the area of ZA in D.

iv. With A as centre draw an arc of radius 7.2 cm
with B as centre draw an arc of radius 4cm.
cutting the first in C join C with B and D.

ABCD is the required quadrilateral.

v Join AC.

vi Join DB. Draw A line parallel toDB which AB
produced in P.

vii Join PD.

AADP is the required triangle equal in area to
the quadrilateral ABCD.

Exercise 17.5

Question No. 1

Construct a triangle whose adjacent sides are
2.5cm and 5cm respectively. Construct a square
having area equal to thr given rectangle.

2.5cmm

LY ]

E 3

sl .
= :

Scrin

0o
X

i
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Construction:

i Make the rectangle ABCD with given lengths
of sides.

i Produce BC and cut mCE = mCD

i Bisect BE at 0.

iv With O as centre and OB radius draw a
semicircle cutting DC produce in M.

v With CM as sides complate the square
CMNL.

Question No.4 Construct a square equal in area to
the sum of two squares having sides 3cm and 4cm
respectively.

Construction:

i Make a right angled AABC with AC = 3cm, BC = 4cm
ii Using Pythagoras theorem
VIACI? +|BCI? = \/|AB]?
V@? + (4)? = \/14B[?
5c¢cm = |AB|
i With AB as side made square ABDE.
iv  ABDE is the required area of square equal in
area to the sum of the areas of two squares.

Question No.6

Construct a A having base 5 cm and other sides
equal to 5cm and 6cm construct a square equal in
area to given A.
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Construction:

i DrawBC = 5cm

i Draw an arc of radius 6cm with Centre C and
another arc of radius 5cm with centre B
cutting first in A

iii Through Adraw aline l ||BC.

iv. Draw the L bisectors of BC cutting the line [
inE.

v Draw CF L on l.CDEF is the rectangle.

vi Produce DE and cut EL = EF, bisect

DL at O

Draw a semicircle with centre O and radius

OL = 0D, cutting l in M.

viii Draw a square EMNR with side EM.

Vii

This is the required square equal in area to AABC.

Review Exercise 17

1. A triangle having two sides congruent is
called:
(a)Scalene  (b)Right angled
(c)Equilateral (d)Isosceles
2. A quadrilateral having each angle
90%is called
(a) Parallelogram (b)Rectangle
(c) Trapezium  (d)Rhombus
3. The right bisectors of the three sides of a

equal to

triangle are
(a)Congruent  (b)Collinear
(c)Concurrent  (d)Parallel

4. The __altitudes of an isosceles
are congruent:
(@) Two (b)Three
(c) Four (d)None
5. A point equidistant from the end points of a line
segmentisonits
(a) Bisector

triangle
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8)) I;ﬁgg?;r?lcmar The point of concurrency of the three altitudes of a
. triangle is called its orthocenter.
6. __ congruent triangles can be made by .
joining the mid points of the sides of a triangle: Centroid
The point where the three medians of a triangle meet is
(@) Three (b) Four called the centroid of the triangle.
(c)Five (d) Two
7. The diagonals of a parallelogram ___ each
other:
(a) Bisect
(b) Trisect

(c) Bisect at right angle
(d) None of these
8. The medians of a triangle cut each other in

the ratio:
(@)4:1 (b) 3:1
(c)2:1 (d) 1.1

9. Oneangle on the base of an isosceles triangle is
30°. What is the measure of its vertical angle:
(a)30° (b)  60°
(c)90° (d) 120°

10. If the three altitudes of a triangle are congruent
then the triangle is _

(@)Equilateral  (b) Right angled

(c)Isosceles (d)  Acute angled

11. If two medians of a triangle are congruent then the
triangle will be:
(a)Isosceles (b)Equilateral

(c)Right angled (d)Acute angled

12. A line segment joining a vertex of a triangle to
the midpoint of its opposite side iscalleda
of the triangle:
@ Altitude (b)Median
(c)Angle bisector (d)Right bisector

1 d 2 b 3 o 4 a

5 b 6 b 7 a 8

9 d 10 a 11 a 12 b
Question No.3

(@]

Point of Concurrency

Three or more than three lines are said to be concurrent,
if they all pass through the same point. The common
point is called the point of concurrency of the lines.

Incentre

The internal bisectors of the angles of a triangle meet at
a point called the incentre of the triangle.
Circumcenter

The point of concurrency of the three perpendicular
bisectors of the sides of a r is called the circumcenter of
the triangle.
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