Chapter 3 Systems of Linear Equations and
Inequalities

Ex 3.6

Answer le.

We lnow that 1if A 13 an » ® »2 matriz and 815 an # ¥ p matrix, then the product A5 13
an ¥ p matrix

Therefore, the given statement can be completed as

“The product of matrices A and 5 15 defined provided the number of columns in 4 15
equal to the number of rows 1n 5.7

Answer 1gp.

The number of columns 1n A 15 equal to the number of rows 1n 5.
Thus, the product A5 15 defined.

We lnow that when 4 15 an m % » matrix and 515 an »# % p matrix, then the product 45
15 an m ¥ p matrix,

since matrixz A 13 5% 2 and matriz Bis 2 % 2, the product A5 1z a 5 % 2 matrix

Answer 22e.

If A and B are two matrices and the product AF 1s defined then we have to multiply each

element in the first row of 4 by the corresponding element 1n the first column of B, then
add the products.

This product 1s the required element in the product AB.

Answer 2gp.

The product of two matrices 4 and B 1s defined provided the number of column 1n A4 1s
equal to the number of rows in B.

If A 1s an prx<p matrix and B 1s an nx p matrix, then the product 4B 1s an m= p matrx.

For the given data, since 4 1s a 32 matnx and B 1s a 3% 2 matnx, the product of AF 1s
not defined.



Answer 3e.

The number of columns in A 15 equal to the number of rows in 5.
Thusz, the product A5 12 defined.

We know that when 4 15 an m % 2 matriz and 515 an # = p matriz, then the product A8

18 an m X p matrix.
since A and B are 2 x 2 matrices, the product A8 15 a 2 = 2 matrix.

Answer 3gp.

since the dimension of the first matriz 15 2 % 2 and that of the second matriz iz 2 x 2,

the product of the matrices 15 defined and it 15 a 2 % 2 matnix.

STEP 1 Ifultiply the numbers in the first row of the first matriz by the numbers in
the first column of the second matrix. Add the products and put the result
in the first row, first column of the product.

HEEENRECN

STEP 2 Lultiply the numbers in the first row of the first matrix by the numbers 1n
the second column of the second matriz. Add the products and put the
result in the first row, second column of the product.

{—3 3}{ 1 5} {—3[1) +3(=3) -3(5)+ 3(—2)}

1 =2|-3 -2

STEP3 Lultiply the numbers in the second row of the first matrix by the numbers
in the first column of the second matriz. Add the products and put the
result in the second row, first column of the product.

{—3 3}{_1 5} _ {1—3[1)+3(—3) —3(5)+3(—2)}

1 -2][-3 -2 (1) +(-2)(-3)

STEP 4 Multiply the numbers in the second row of the first matriz by the numbers
in the second column of the second matriz. Add the products and put the

result in the second row, second column of the product.

[—3 3}[_1 5} _ [—3[1)+3(—3) ~3(5) +3(—2)}

1 —2][-3 -2 T [0+ (-2)(=3) 1(5) +(-2)(-2)



STEFP 5

Answer 4e.

simplify the product matris
[—3[1)+3[—3) —3(5) +3(-2 }z [—12 —21}
10 +(-2)(-3) 15 +(-2)(-2) 7009

-3 3 1 5 3 =21
Therefore, = .
I R

The product of two matrices 4 and B 1s defined provided the number of column 1n A4 1s
equal to the number of rows in B.
If 4 1s an mxp matrix and B 1s an nx p matrix, then the product 4B 1s an mx p matrix.

For the given data, since 4 1s a 3x4 matnix and B 1s a 4x2 matrix, the product of AF 1s

defined and is a matrix.
Answer 4gp.
We have

-1 2
A=|-3

3 2 4 5
4 1

Let us substitute this in the given expression,

3 2 4 5
B-—C= -
-2 -1 1 0
(3-(—4) 2—5}
L 2-1 -1-0
_”? —3]
-3 -1
i
-1 2
7 -3}
A(B-C)=|-3 0 5 4
L4 1 L
(—7—-6 3-2)
= 2140 940
| 28-3 -12-1)
13 1
=121 9
L 25 -13
-13 1
Therefore, |A(B-C)=|-21 9




Answer 5e.

The number of columns in A 15 not equal to the number of rows in 5.

Thus, the product A5 15 not defined.

Answer 5gp.
Substitute the matrices for 4 and Bin A5 - AC
-1 2 = 2
302 -4 5
AR AT =[5 0 —[=3 0
-2 -1 1 0
4 1 4 1

Multiply the matrices A and 5.

-1 2 —1(3) + 2(=2) —1(2) + 2(-1)
22
-3 0 [ } = |-3(3)+0(-2) -3(2)+0(-1)
-2 -1
4 1 _4[3)+1[—2) 4(2) +1(-1)
-7 4
=|-% -6
10T
How, multiply the matrices A and
-1 2 =14+ 2(1) -1(5) + 2(0)
-4 5
-3 0 [ :| = |3(-4)+0(1) =3(5)+ 0(0)
1 0
4 1 i A=+ 1(1) 4(5)+1(0)
6 -5
=| 12 -15
-15 20
substitute the obtained products in A8 — AC
-1 2 -1 2 =7 -4 6 =3
[ 3 2} [—4 5}
-3 0 -1-3 0 =|-9 —46|-| 12 -15
—g =) 1 10
4 1 4 1 w7 -15 20
subtract the matrices by subtracting the elements 1n the corresponding positions.
-7 -4 & -5 [ -7-6 —4-(-5)
-9 6| -] 12 -15|=| -9-12 —6-(-15)
7 -15 20 _10—(—15) 7= 20
[-13 1
= |-21 9
| @5 13
-13 1

Therefore, the walue of A8 - AC 15 [ =21 9
25 =13



Answer 6e.

The product of two matrices 4 and B is defined provided the number of column 1n A 1s
equal to the number of rows in B.
If 4 1s an prx<p matrix and B 1s an nx p matrix, then the product 4B 1s an m= p matnx.

For the given data, since 4 1s a 1x2 matrix and B 1s a 23 matrix, the product of AF 1s
defined and is a matrix.

Answer 6gp.
We have

-1 2

3 2
A=|-3 0|, B=

4 1

Let us substitute this in the given expression,

1 1 3 2
0 (—2 _J
L4 1
(34 —2-2
——2x| 940 —640
2 | 12-2  8-1
(7 —4
=—;x -9 -6
10 7
72 2
=19/2 3
-5 /2
72 2
Therefore, —E{AB)= 9/2 3
. -5 /2

Answer 7e.

The number of columns 1n A 15 not equal to the number of rows 1n 8.

Thus, the product A5 15 not defined.



Answer 7gp.

metup the matrices so that the columns of the equipment matrixz match the rows of the
cost matriz,

The equipment can be hsted in rows of a matrx

Sticks Pucks Uhniforms
Wormnen's team |:14 30 18i|

Iden's teamn 16 25 20

The cost can be listed 1n a column of a matrix
mticks 7o
Pucks 1

Thniforms | 45

The total cost can be found by multiplying the equipment matrix by the cost matriz. The
equiptment matrixz 15 2 ¥ 3 and the cost matriz1s 2 % 1. Thewr productis a 2 % 1 matriz

[14 30 13} ?f 14(?5)4—30[1)4—18[45)}
45

16 25 20

_ [18%0
| 2125

Therefore, the total cost of equipment for the women's team 15 $18%0, and that for the
men’s team is §2125.

Answer 8e.

The product of two matrices 4 and B 1s defined provided the number of column 1n A 1s
equal to the number of rows in B.

If 4 1s an mrxp matrix and B 1s an nx p matrix, then the product 4B 1s an mx p matnx.

For the given data, since 4 15 a 2] matrix and B 15 a 1x5 matnx, the product of AF 1s
defined and 1s a matrix.

We know that when 4 15 an # x # matriz and 51z an »# % p matrix, then the product A8
15 an m ¥ p omatrix,

Ttz giventhat d 15 a 2 % 3 matriz and F1sa 3% 2 matriz. Then, its product A8 1z a

2 ¥ 2 matrix,

The correct answer 18 choice A



Answer 10e.

since 4 18 a 12 matrx and B 15 a 21 matnx, the product of AF 15 defined.

On multiplving. to find the element in the ith row and jth column of the product matrix
AE_, multiply each element in the ith row of A by the corresponding element in the jth
column of B, then add the products.

AB=(3 —1)@

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

=(15-7)
=(8)

Therefore, the product is|(8)|.

Answer 1l1le.

cince the dimension of the first matriz 1z 2 % 1, and that of the second matriz 1z 1x 2,
the product of the matrices 13 defined and it 15 a & = 2 matrix

STEP 1 Multiply the numbers in the first row of the first matriz by the numbers in

the first column of the second matriz. Put the result in the first row, first
column of the product.

e 0-[

STEP 2 Multiply the numbers in the first row of the first matriz by the numbers in

the second column of the second matriz Fut the result in the first row,
second column of the product

m[_g 1 - {1(—2) 1(1)}

STEP 3 Multiply the numbers in the second row of the first matriz by the numbers

in the first column of the second matriz Put the result in the second row,
first column of the product.

DARRFER



STEP 4 Lultiply the numbers 1n the second row of the first matniz by the numbers
i the second column of the second matriz. Put the result in the second
row, second column of the product.

IHEEE
STEP S Simplify the product matrix
R ReH
Therefore, M[—z 1] = [:Z H

The product of an mxn matrix 4 and an nxp matnx B 1s an mx p matrnix C where

From the given data, since 4 15 a 2x2 matrix and B 15 a 1=x2 matrix, the product of 4B 1s
not defined. The inner dimensions are not the same.

Answer 12e.

Answer 13e.

=ince the dimension of the first matriz 1z 2 x 2 and that of the second matrizis 2 % 2,

the product of the matrices 15 defined and it 15 a 2 ® 2 matrix.

STEP 1 Iultiply the numbers in the first row of the first matriz by the numbers in
the first column of the second matriz. Add the products and put the result
in the first row, first column of the product.

RN

STEP 2 Multiply the numbers in the first row of the first matniz by the numbers in
the second column of the second matriz Add the products and put the
result in the first row, second column of the product.

[9 —3}{[} 1}={9(0)+(—3)[4) 9(1)+(—3)[—2)}

0o 2|4 -2



STEP 3 Multiply the numbers 1n the second row of the first matriz by the numbers
in the first column of the second matriz. Add the products and put the
result in the second row, first column of the product.

{9 —3}[0 1}=[9[0)+[—3)[4) 9(1)+[—3)[—2)}

0 24 -2 0(0) + 2(4)

STEP 4 Multiply the numbers in the second row of the first matrix by the numbers
i1 the second column of the second matriz. Add the products and put the
result inthe second row, second column of the product.

[9 —3}[0 1}{9(0”(—3)[4) 9(1)+(—3)[—2)}

0 2[4 -2 0(0y+2(4) 01 +2(-2)

STEP S simplify the product matriz

[9(0)+[—3)[4) 9(1)+(—3)[—2)} _ {—12 15}

0(0)+2(4)  O(1)+2(-2) g 4
e, 32 <12 2]

The product of an mzxn matrix 4 and an nx p matnx B 1s an mxp matnx C where

C; = Eqﬁb@.

Since 4 1s a 2x2 matnx and B 15 a 22 matnx, the product of A5 1s defined.

Answer 14e.

Therefore,

(5 {}J[—E z} (5(=3)+0(6) 5[2}+{}(2}J

-4 1)l 6 2} |-4(3)+1(6) —4(2)+1(2)
(—15+0 10+0

1246 —s+z}

(-15 10

|18 —6]

o |[-15 10
The product 1s :
18 -6




Answer 15e.

Since the dimension of the first matriz 15 3 % 2 and that of the second matrizis 2 = 2,

the product of the matrices 15 defined and 1t 15 a 3% 2 matrix.

STEP 1 MMultiply the numbers in the first row of the first matriz by the numbers in
the first column of the second matriz. Add the products and put the result
in the first row, first column of the product.

5 2 33+ 2(-2
L [+
" =2 o T
1 &
STEFP 2 Llultiply the numbers in the first row of the first matriz by the numbers in

the second column of the second matriz Add the products and put the
result in the first row, second column of the product.

5 2 3 7 5(3)+2[—2) 5[?)+2[D)
¢ [ 2 o} B
1 6
STEP 2 Lultiply the numbers in the second row of the first matriz by the numbers

in the first column of the second matriz. Add the products and put the
result inthe second row, first column of the product.

5 2 & 7 5(3)+ 2(—2) 5(?)+2|:D)
0 -4 [ } = | 03y + (-4)(-2)
-2 0
1 6
STEP 4 Iultiply the numbers in the second row of the first matnix by the numbers

in the second column of the second matriz. Add the products and put the
result in the second row, second column of the product.

5 2 . 5(3)+ 2(-2) 507+ 2(0)
o~/ |2 1] =]o@+ 962 o)+ o)
1 &
STEP 5 Multiply the numbers in the third row of the first matriz by the numbers 1n

the second column of the second matriz Add the products and put the
result in the third row, first column ofthe product

5 2 5(31+2(-2)  5(7)+ 2(0)

0 -4 [_32 H: 0E) + (2 20} + (0

16 (3)+ 6(-2)



STEP G MMultiply the numbers in the third row of the first matriz by the numbers in
the second column of the second matriz Add the products and put the
result in the third row, second column of the product.

502 5(3)+2(=2)  5(7)+ 2(0)

o 4|2 1]= @+ 0t o)+ a0

16 13)+6(-2)  17T)+6(0)

STEP 7 simplify the product matriz
5[3) + 2(—2) 5[7") + 2[0) 11 35
0(3) +(-4)(-2) o) +(A)(0)|=| &8 o
1[3) + 6[—2) |: :] (Elj -5 7

5 2 11 35
37
Therefore, |0 -4 = 8 0
-2 0
1 £ -8 7

Answer 16e.

The product of an m«<n matrix 4 and an nx p matrx B i1s an mx p matrix C where
€5 =2 dsby

From the given data, since 4 1s a 3% 2 matnx and B 1s a 32 matnx, the product of 4B 1s
not defined. The inner dimensions are not the same.

Answer 17e.

=since the dimension of the first matriz iz 2 % 3 and that of the zecond matrizis 2 = 2,

the product of the matrices 15 defined and it1sa 2 x 2 matrizx.

STEP 1 Multiply the numbers in the first row of the first matrix by the numbers 1n
the first column of the second matriz. Add the products and put the result
in the first row, first column of the product.

1 2 0 j_ [+ 3+ 0-2)
2 12 —4 B



STEP 2

STEP 2

STEFP 4

STEP 5

Multiply the numbers in the first row of the first matrix by the numbers in
the second column of the second matriz Add the products and put the
result in the first row, second column of the product.

[1 3 D} i _; _[1{9}+3{4}+0{—2} I+ 3=3 +U(4)}

2 12 4
2 4

Iultiply the numbers in the second row of the first matriz by the numbers
in the first column of the second matriz Add the products and put the
result in the second row, first column of the product

1 3 0 j _; [ @D H0-D 1D+ 33+ 0
2 12 -4 T 29+ 12 + (D= 2)

Multiply the numbers 1n the second row of the first matriz by the numbers
in the second column of the second matriz. Add the products and put the
result in the second row, second column of the product.

1 3 0 j _; | S+ 02 I+ 3=3 + 00
2 12 AN 12+ (DD 2D+ 12 + ()

simplify the product matriz
19+ 304y + 0= 2 W+ 3(=3 + 04 _ 21 -8
20+ 12(4) + (= (-2 2(D+ 12(=3) + (-4(D C |74 =350

5 1

1 3 0 21 -8
Therefore, 4 -3l = .
2 12 -4 5 4 74 =50



Answer 18e.

The product of an m<n matrx 4 and an nx p matnx B 1s an mx p matnix C where
¢; = > ayby

Since 4 1s a 3x2 matrnix and B 1s a 2x3 matrix, the product of AF 1s defined.

Therefore,

& 10 Ak —1(0)+4(-3) (-1)(1)+4(10) (-1)(5)+4(—4)
B(0)+(-7)(-3) 3(1)+(-7)(10) 3(5)+(-7)(—4)
(0-15 2+50 10-20

=[0-12 —1+40 -5-16

0+21 3-70 15+28

(-15 52 -10

2 i[” 1 5] [ 2(0)+5(-3)  2(1)+5(10)  2(5)+5(-4)
~7

=|-12 39 =21

L 21 —67 43
-15 52 -10
The productis || —12 39 =21
21 67 43

Answer 19e.

The element in the ith row and jth column of a product matriz A5 15 the sum of the
products of the element in the ith row of 4 by the corresponding element in the jth
column of 5.

The error 15 that the elements in the first row of the first matrix are multiplied by the
corresponding elements in the first row of the second matriz

Multiply the elements in the first row of the first matriz by the elements in the first

column of the second matriz Add the products and put the result in the first row, first
column of the product.

E —;}E _ﬂz 3(7) + (DY) }




Answer 20e.
On multiplying the matrix, to find the element in the ith row and jth column of the
product matrix 4B, multiply each element in the ith row of A by the corresponding

element 1n the jth column of B, then add the products.

In the given example, this 1s not the case.

The given procedure of multiplying matrix 1s an error.

Answer 21e.
since the dimension of the first matriz 15 2 x 2 and that of the second matrizis 2 = 2,

the product of the matrices 15 defined and it 15 a 2 % 2 tmatrix.

STEP 1 Iultiply the numbers in the first row of the first matriz by the numbers in
the first column of the second matriz. Add the products and put the result
in the first row, first column of the product.

E :ﬂ[i :ﬂ _ [1(4)+(—4)(0) }

STEFP 2 Multiply the numbers in the first row of the first matriz by the numbers in
the second column of the second matniz Add the products and put the
result in the first row, second column of the product.

[1 —4}{4 —1}_ {1(4)+[—4)(0) 1[—1)+(—4)(—3)}

3 20 -3|

STEP 3 Multiply the numbers 1n the second row of the first matriz by the numbers
in the first column of the second matriz Add the products and put the
result in the second row, first column of the product.

[ 1 e

STEP 4 Multiply the numbers in the second row of the first matriz by the numbers
in the second column of the second matriz. Add the products and put the

result in the second row, second column of the product.
[1 —4}[4 —1} B [1[4) +(=43(0) 1(-1)+ [—4)(—3)}

3 o2]l0 =3 [3(4)+(-2)(0) 3(-1)+(-2)(-3)

STEP 5 simplify the product matrix
[1(4) +(=(0) (-1 + (—4)(—3)} _ [4 11}

34+ (23001 3(-1) + (-2)(-3) 12 3
e [} 3¢ 2 4]

The correct answer 15 choice B.



Answer 22e.
We have

o3 Pl

Let us substitute this in the given expression,

5 30 1
3"{3:31—2 4][4 —2]
5 [S@+(3)(4) 5(1)+(—s){—z)j
(=2)(0)+4(4) (=2)(1)+(4)(=2)
(0-12 5+6
0+16 —2- J

12 11
:3}(
-10

=3X

36 33
| 48 30

36 33
Therefore, |34B = .
( 48 —3{]')

Answer 23e.

Substitute the matrices for A and & in — %HC".

1 1[5 -31[-6 3
——AC = ——
2 2l-2 4| 4 1

Iultiply the matrices.

[_5 —3}[—6 3}= [ 5(=6) + (=3)(4) 5(3)+[-3)(1)}

2 4]l 4 1] |[(F2(-8)+4(4) (-2)(3)+4(1)
[z 12
R —2}

1[ 5 -3][-6 3] 142 12
al-2 4|l 4 1| 2|28 -



Multiply each element 1n the matrix by — %

_l{—am 12}= ‘%(‘42) ‘%“2)
2| 28 -2 { {
_—5[23) —5[—2)
R
" |-14 1}

5 =3 -6 3 1 21 -6
Therefore, when A= and O = , the walue of —— AT = .
-2 4 4 1 2 -14 1

Answer 24e.
We have

=5, D5 L7

Let us substitute this in the given expression,

(5 -3)(0 1
e 414 —J
_(5(0)+(-3)(4) 5(1}+{—3)(_g)]
(2)(0)+4(4) (=2)(1)+4(-2)

_(0-12 5+6
“l0+16 —2-8

_f’—12 11)
16 -10

5 3)-6 3
ol 3 30
(5(=6)+(=3)(%) 5{3)+(—31(I}J
(=2)(=6)+4(4) (2)B3)+4(1)
_(-30-12 15-3
| 12+16 —5+4)

_f‘—4z 12}
28 2




III’_
4B+ AC = 12 11 N —42 12
16 -10 28 -2

(-12-42 11+12
L 16+28 —10—2}
(—54 23
Tl 44 —12]

—54 23
Therefore, | AB+ AC =

4 12|

Answer 25e.
Substitute the matrices for 4 and 5 in A5 — 84

5 =30 1 o 1 5 -3
AR — BA = -
-2 4[4 -2 4 =2 -2 4
Multiply the matrices.

{ 5 —3}[0 1} _ '(5)(0%+(—3}(4) 551) +(-3)[-2”

-2 4]l4 2] |
-1z 11

| 16 -10

(

5 S0 1 o 1 5 =3 |-l 11 —2 4
-2 414 -2 4 =2ll-z 4| | 16 -1 24 =20
mubtract the matrices by subt:ral::ti_ng the elements in the corresponding posttions.
-1z 11 [ -2 41 |-12- (—2] 11-4
16 10 24 -20| | 16-24 -10-{-20)

_[-10 7
-8 10

5 =3 o0 1 =10 7
Therefore, when A= and 5 = ,the value of A5 — 54 = .
-2 4 4 -2 -3 10



Answer 26e.

We have
1 3 2 -3 1 4
D=-31 4| E=|7 0 -2
2 1 =2 \ 3 4 -1

Let us substitute this in the given expression,

1 3 2Y(3 1 4
D+E=|-3 1 4|+ 7 0 2
(2 1 -2 3 4 -1
(1-3 3+1 244

=| 347 140 4-2
243 144 —2-1

(2 4 6

=14 1 2

5 5 -3

3 1 4Y-=2 4 6
E(D+E)=[7 0 214 1 2
L3 4 -1)\5 5 -3
( 6+4+20 -12+1+20 -18+2-12
—=| -14+0-10 28+0-10 42+0+6
L —6+16—5 12+4-5  18+8+3

‘30 9 -28

=|—24 18 48

L5 11 29
30 9 -28
Therefore, |E(D+E)=| 24 18 48
5 11 29

Answer 27e.

substitute the matrices for A and &1 (O + 20

13 2] [-31 471 3
(D+EYD = ||-3 1 4[+| 7 0 2|||-3 1
2 1 -2 34 1) 21

2
4
-2



Add the matrices by adding the elements in the cotresponding positions.

1. 5 2

-5 1

=31 4+ 7 0

2 1 -2

304

Iultiply the matrices.
-2 4 a1 3 2

4 1 2|-31 4
1 -2

5 5 =3 2

4 1
=21 -3
-1 2

-2 4 10
5 15 &
=16 17 36

Therefore, the wvalue of (D + E)D =

Answer 28e.
We have

0 1
B= ;

-6
c:(
4

)

3 2
1 4| =
1 =2

-2 4
5 15
~16 17

Let us substitute this in the given expression,

—2(BC)=-2x

(-8
g

[ 0(-6

[ 0+4

—36 1

—2
—20

) IJ[—G 3]
4 2l4 1

)+1(4)

0+1
[ —28-8 12-2

4 1
0

Therefore, |—

0(3)+1(1)

= i
4 1
55

(- 2()(1)+4( 3+ 602) (-2)03) + 41

0
8
36

(H(-6)+(-2)(4) 4(3l+{—2](1}J

&
2

—3

1 3 2
-5 1 4
2 1 =2

5(1) (-2)(2) +
2

4(4) + (2)



Answer 29e.

Substitute the matrices for A and 5 1n 440 + 348

5 =3|[-6 3 5 =310 1
4AC + 348 = 4 + 3
] RS e

Multiply the matrices.

[_5 —3}[—6 3} [ 5(=6) +(=3)(4) 5[3)4-[-3)gg}

2 4 4 1 [(~2)(—6) +4(4) (-2)(3) +4(1)
_ [ 42 12}
| 28 -2

[ 5 —3}{0 1} [ 5(0Y +(=3)(4) 5[1)4—(—3)(—2)}
4 -2 _(—2)[0) +4(4) (=2)(1) + 4(=2)

-1z n
| 16 -10

5 =3[=6 3 5 =30 1 42 12 12 11
4 +3 = 4 3
[—2 4}[ 4 1} [—2 4}[4 —2} { 28 —2} [ 16 —10}

Multiply each element of the matrices by the corresponding scalar.

4[—42 12}4_3[—12 11} _[4(-42) 4(12)}4_[3[—12) 3(11)}

28 -2 16 -10] | 4(28) 4(-2)| [ 3016} 3(-10)
_[-168 48] [-36 33]
S| 112 -8 48 =30

Add the matrices by adding the elements in the corresponding positions.

-168 48] [-36 33] _ (-168+ (=36) 48 +33 |
112 -8 48 =30 | 112+48  —8+(-30)
[-204 81
| 160 -38
5 =37 0 1 -6 3
Therefore, when A= VB = and O = ,the walue of
-2 4] -2 4 1
-204 81
4AC + 348 = _
[ 160 —33}



Answer 30e.
Let us solve the matrnix equation to find x and y,

2 1 2)(1) (6
3 2 4|x|=[19
0 -2 4)i3) |y

Now the left side of the equation becomes,

-2 1 2)(1) ( -2(1)+1(x)+2(3)
3 2 4 x|=| 3(1)+2(x)+4(3)
0(1)+(-2)(x)+4(3)
(2+x+6
=[3+2x+12
(0-2x+12

=
[
[
Ja
L

Equate the resultant matrix with that of the right matrix given.

2+x+6) (6
3+2x+12 |=| 19
0-2x+12) | y

Equate the rows of the both matrix.
The first row implies
—2+x+6=06

x=6—-6+2
=2

The third row implies
0-2x+12=y
y=—2x+12

Substituting the value of x
y=-2(2)+12
y=—4+12

y==8

Therefore, |x=2,y=8|.




Answer 31le.

Iultiply the matrices.
7 )

[4 1 B}E i| = 4[9);

1 1
-2 x 1 1 | (2)(9) + x(2) +1(-1) (=2)(-2) + x(1) + 1{

[ 35 —
_—19+2x S+ x

25 47 [y -4
“19+2x S+=x| |-12 8

We lenow that if the dimensions of two matrices are the same and their elements 1n the
corresponding positions are equal, then the matrices are equal.

To find the values of x and ¥, consider those elements and equate with thew
corresponding elements.

¥=235

and

S4+x=18

Isolate x
x=8-5
=3

Therefore, y =35 and x = 3.

Answer 32e.
To find the powers of the given matrix, we use matrix multiplication.

A=l "~
0 2

We will find 4% = .44

1 -1}1 -
"{Ezkﬂ 1][(: 2}
(1(1)+(-1)(0) 1(-1)+(-1)2
| o(1)+2(0) D(—1)+2(2_}]
(1-0 —-1-2
~10+0 ﬂ+4)

(1 —3J
0 4




Now we will find A =444
Since we know the value of 4%, we can find 4 by using _4* result and 4 matrix.

A=A x4

1 -3Y1 1
£ 2o 3)
[1-0 —-1-6

“10+0 D+8]

_“’1 —?J
0 8

. (1 =3y . (1 =7
Therefore, | A" = A = :
0 4 0 8

Answer 33e.

substitute the lknown matriz in A4,
- 1 -4 1
Ad =
2 -1 2 -1

Tultiply the matrices.

[—4 1”—4 1} (=) (- +1(2) (=) 1)+1[—1)}

| Z2 ~1

P 18 -5
B =10 3

_ 18 -5 —4
Substitute for A4 and
=10 3
18 =5(|—4 1
Add =
=10 3 2 =1
Iultiply.
12 =5||-4 1 B -8 23
—10 3| 2 -1| | 46 -13
-8 23
46 =13 |

1
1:| for A in 444

Therefore, A = Add = |:



Answer 34e.
To find the powers of the given matrnx, we use matrix multiplication.

2 0 -1
A= 1 3 12
-2 -1 0

We will find 4% = 44

(2 0 -1y2 0 -1
A=1 3 211 3 2
=2 -1 ofl-2 -1 0
(4+0+2 0+0+1 -2+0-0
=| 2+3-4 0+9-2 —-146+0
| —4-1-0 0-3-0 2-2+0

‘6 1 -2
=1 7 5
-5 =3 0

Now we will find A =444
Since we know the value of 4. we can find 4 by using 4% result and 4 matrix.

A =AxA

‘6 1 22 0 -1
=11 7 5|1 3 2

-5 3 0)l-2 -1 0

" 12+1+4 04342 —642-0
=| 247-10 0+21-5 -1+1440
|-10-3-0 0-9-0 5-6+0

16 5 —4
= -1 16 13
-13 -9 -1

6 1 -2 16 5 —4

Therefore, |[A*=| 1 7 5 | £=| -1 16 13

-5 3 0 -13 -9 -1




Answer 35e.

since matniz multiplication 15 not commutative, any two different matrices 4 and & do
not satisty A58 = B4

The given condition will satisfy only when one of the matrices 15 an 1dentity matriz
iZonsider any matrix of order 2 x 2 and an identity matniz of order 2 x 2

5 3 1 0
A= and 8 =
HMEEERI NN

Find A5 by multiplying the matrices.
(5 31 0

A =
2 4i|[[fl 1i|

[5(1) + 3(0) 5(0)+3(1)}

2(1)+4(0) 2(0)+ 4(0)

5 3
NE 4}
Find BA.
105 3
cals 0 1}[2 4}
1(5)+0(2) 1(3) +0(4)
~|o(5) +1(2) 0(3)+1[4)}
_ (5 3
R 4}

Therefore. A8 = 84,

Answer 36e.

To prove the associative property of scalar multiplication, we have to show
k(AB)=(kd)B=A(kB)

We have

Az(ﬂ bJ andﬁz[e f] and &, a scalar.
c d g h

To find k(AB)

R [ ]

k"'ae+bg @"+th
\ce+dg cf +dh

kae+kbg kaf +kbh

kce+ kdg kcf+ﬁcn’?J




To find (k4)B

-2 [z 7)

(ka Rb\(e f
ke K)lg h

(kae+kbg kaf +kbh
\Jkee+kdg  kcf +kdh

To find A(kB)

(a b (e J
'{(kﬁ}zaﬁ ﬂJ_k(g hﬂ
(a E:r]"ke ﬁ_;r’J

e d)\ke kn
(ake+bkg akf +bkh
"\ cke+ die cﬁg"+dHJ

Hence, we observe that k(ziﬁ] = (M}E =A(kB) is true. Associative property of scalar
multiplication 1s true.

Answer 37e.

et up the matrices such that the columns of the inwentory matriz match the rows of the
cost matriz.
The things can be listed 11 a column of a matriz. The inventory matrix 1s

Bats 12
Ealls 451
TTniforms | 15

The cost of each itetn can be listed 1n a row of a matriz. The cost per item matrix 18
Bat  Ball Twform

Cost [21 4 0]

The total cost can be found by multiplying the inventory matriz by the cost per item
matriz. The inventory matriz 15 1% 3 and the cost matriz 15 3= 1.

12
[21 4 30]|45| = [21(12) +4(45) + 30(15)]
15
= [282]

Zost
Ttem [ 882 ].

Therefore, the total cost matriz 12



Answer 38e.

From the given data, we can write the inventory matrix as [24 12 1?]
20 14 15
335
Also cost per item matrix 1s | 1.75
450

The total cost of products for each class can be found by multiplying the products matrix
and the cost matrix.

The inventory matrix 15 a 223 matrix and the cost matrix 15 a 3x] matrix So their
product 15 a 21 matrix.

3.35
24 12 17} (24(3.35)+12(1.75)+17(4.50)
20 14 15)] L 20(3.35)+14(1.75)+15(4.50)

[804+21+76.5
\67+245+675

~ 1 ??_9]
L 159

Therefore, the total cost of the inventories for the class 1 1s [$177.9| and for the class 2 1s

5159

Answer 39e.

Setup the matrices such that the columns of the inventory matrix match the rows of the
cost matriz.

The cost of the tickets can be listed 10 a column of a matriz. The cost per item matrix 15

Cost
Students 2
Adults 5|

Sentor citirens | 4

The performance can be listed in the rows of a matriz. The inventory matrix 13
Students Adults  Sentor citizens

Friday's performance | 120 1450 40
saturday's performance | 192 215 54



The total cost can be found by multiplying the inventory matrix by the cost per item
matriz. The inventory matrix 12 2 % 3 and the cost matriz s 3% 1.

120 150 40 i [ 120(2) + 150(5) + 40(4)
[192 215 54} _192(2)+215(5)+54(4)}

1130
1675

Therefore, the income from ticket sales for Friday night’ s performance 1 $1150, and that
for Saturday night’s performance 1s §1675.

Answer 40e.

35 39 29
From the given data, we can write the metals matrix as | 32 17 14
27 27 38
3
Also points matrix 15 | 2
1

The total number of points scored by each country can be found by multiplying the
metals matrix and the points matrix.

The metals matrix 15 a 3x3 matrix and the points matrix 15 a 3x1 matrix. So their
product 1s a 31 matrix.

35 39 293 (35(3)+39(2)+29(1)
32 17 14| 2 |=| 32(3)+17(2)+14(1)
27 27 38 \1) |27(3)+27(2)+38(1)
(105 +78+29

=| 96+34+14

| 81+54+38

(212

=| 144

173

Therefore, the USA won |212 points|, China won |144 points|, and Russia won

173 points|.

Answer 41e.

Matrixz 5 has 2 columns and matriz & has only 1 row. Since the number of columns in
matriz & 12 not equal to the number of rows in matriz P, product 5F 13 not defined.
Matrix F has 3 columns and matrix & has 3 rows. The aumber of columns in F 13 equal to
the number of rows in & Therefore, the product &5 15 defined.



Multiply matriz & by matrix &

21 16

Py = [65[3 825 1[]5[3] 40 35

= [650 (21) + 825(40) +1050(15) 650(16) + 825(33) + 1050[19)]

15 1%

= [62,400 57,575]

The profit for dealer A iz 62,400, and that for dealer B 15 £57,575.

Answer 42e.

From the given data. we can write the student’s score matrix as

Also weights matrix 1s

The student’s overall score can be found by multiplying the student’s score matrix and

the weights matrix.

The metals matnix 1s a 5x3 matrnix and the points matrix 15 a 3x1 matrix. So their

0.2
0.3
0.5

product is a 5x1 matrix.

(82
92
82
74

|88

Therefore, the average score for Jean 1s m Ted 1s , Pat 1s Al s ,

88
88
73
75
92

86 )
90
81
78

90 )

02
03
0.5

and Matt is 902/

(82(0.2)+88(0.3)+86(0.5)
92(0.2)-+88(0.3)+90(0.5)
82(0.2)+73(0.3)+81(0.5)
74(0.2)+75(0.3)+78(0.5)

(82
92
82
74

| 88(0.2)+92(0.3)+90(0.5) |
(16.4+264+43
18.4+26.4+45
16.4+219+405
14.8+22.5+39
| 17.6+27.6+45 )
(85.8)
898
78.8
76.3

kgﬂ'g..r'

.88

33
73
75

86 )
90
81
78
90,




Answer 43e.

a. Write the percents as decimals.
20% =102
5% =005

substitute 0.2 for p and 0.05 for ¢ 1in the given transition matrix and sumplify.
[1-0.20 0.05 i|

020 1-1005
(080 0.05
0.20 0.95

T =

080 0.05
h. Frompartia), T = [ }

0.20 0.95
080 0.05
0.20 095

0.80  0.05][5000
M]_ =
[o_zm 0_95} [3000}
Lultiply the matrices.
B = [0.80(5000) + 0.05(8000)
' 0.20(5000) + 0.95(2000)

4400
| 8600

5000
substitute |: } for Tand [SDUU} for My in A = TAdn.

This matrixz represents the number of commuters after one year.

080 0.05
020  0.895
080 00504400
ME =]
0,20 0858600
Tultiply.

. [ 0.80(4400) + 0.05(8600)
* | 0.20{4400) + 0.95(3600)

3950
| 9050

Thiz matriz represents the number of commuters after two years.

4400
C. Substitute |: :| for Tand |:86[]D:| for M7 in My = TM.




similarly, find A5 and My
26125 3359375
M3 = aﬂd Ml‘_ =
92875 G640 625
M= represents the number of commuters after three years and My represents the
number of commuters after four vears.

Answer 44e.

a. Let C denote a 41 matrix that gives the cost of making each style of scarf.
Then from the given data,

10
15
20
20

=

Let P denote a 4«1 matnx that gives the price of each style of scarf.
Then from the given data,

15
20
25
30

P=

b. Let 5 denote a 34 matnx that gives the sales for the first three years.
Then from the given data,

0 20 100 O
S=10 100 50 30
20 300 100 50



c. To find SC

‘0 20 100 0
SC={10 100 50 30
20 300 100 50

" 0+300+2000+0
=| 1004150041000+ 600
| 200+ 4500+ 2000+1000
2300

={ 3200

7900

The matrnix SC denotes the amount spent for making the scarves in the first three years.

To find 5P

0 20 100 O
SP=|10 100 50 30
20 300 100 50

" 0+400+2500+0

=| 150+2000+1250+900
| 300+ 6000+ 2500 +1500
(2900

=| 4300

10300

The matrix SP denotes the amount earned on selling the scarves in the first three years.

d. To find SP-5C

(29007 (2300
SP—SC=| 4300 |—| 3200
.10300) | 7900

" 600

=| 1100

2400

The above matrix denotes the amount gained on selling the scarves in the first three
years.



Answer 45e.
a. Multiply matriz A by matrixz 5.
0 -1][-7 -4 -4
=1 UH 4 g 2}
_ 007y + (=1)(4) o(-4) + (-1)(8) 0[—4)+(—1)[2)}
| U-T)+0(4)  1{—4)+0(8)  1(—4) +0(2)

-4 -8 -2
-7 4 4

The first row of the product matrixz represents the x-coordinates and the second

row represents the corresponding y-coordinates.
The coordinates of the vertices of the triangle are (=4, =7, (=8, =), and (=2, =)

Flot the vertices and join them to form a triangle.
¥

A
5
¥
i
5
4
3
2
1
1 3 -2 | |, 12 a3 4
(-8, 4) -z (-2, -4)
4
-5
-6
= =117
h. The 1207 rotational matrix 15 the product of 207 rotational matrix and A5 Find
AAL.
o 1[4 -8 -2
AAR =
|1 0)-7 -4 -4

_ oA+ (0T 0(-8) + (F1)(4) '3(—2)+E—1)(—4)}

i 1[—4:1 + D[—T":l 1[—8;1 + D[—dl:] 1(—2:1 + 0{—4)
7 4 4
|4 -8 2
The 270° rotational matriz 18 the product of 90° rotational matnz and AAS Find
AAAR.
0 -1 7 4 4
1 04 -8 -2

_ [0+ (=0(=4) o)+ (-D(-8) U@H(-UH)}

i 17+ 0(-4) 1(4)+ 0(-8) 1(4) + 0(=2)

_'482
|7 4 4

AAAS




The coordinates of the vertices of the 180° rotated triangles are (7, =4, (4, =&,
and (4, =2, and the coordinates of the vertices of the 270 rotated triangles are
4,0, (8,4, and (2, 4).

Answer 46e.

The intercept method 1s a convenient way to graph equations such as 3x+ y =6, because
they are in standard Ax+ 5y =C form.

To graph this equation, we have to determine the coordinates of pomnt which 1s to be
plotted.

To find the y-intercept, let x=0 and solve for y.

To find the x-intercept, let ¥ =0 and solve for x.

As a check, pick another x-value, such as 1 or 3.

3x+y=6
X y | (x.y)
0 6 (0.6)
2 | o | (20)
1 3 (1,3)
3 | 3| (33)

We shall now graph the equation




Answer 47e.

Find the intercept of the graph of the equation.
substitute O for v in 2x — 2y =7 and solve for v

2;:—3[0) =7
2% =7

4

i

2

Find the intercept of the graph of the equation.
substitute O for v in 2x — 3y =7 and solve for ¥

2(0)-3y =7
—3y =
o
’=73

Plot (% D] atied (D, — %] on a coordinate plane. JToin the points with a straight line.

P
r

= M G S O =l B
-

ad

Answer 48e.
The intercept method 1s a convement way to graph equations such as x+4y=10.
because they are in standard Ax+By=C form.

To graph this equation, we have to determine the coordinates of point which 1s to be



plotted.

To find the y-intercept, let x=0 and solve for y.
To find the x-intercept, let ¥ =0 and solve for x.
As a check, pick another x-value, such as 2.

x+4y =10
x |y | (xy)
5 5
o | 2] (ed)
10 | o | (10,0)
2 2 | (2,2)

We shall now graph the equation

Answer 49e.

atep i The given function 15 of the form y=|x — & | + &, where (&, &) 1s the vertex
of the function’s graph

Cotnparing the given equation withy =|x — & | + &, the value of 2 15 0 and
that of & 12 —&. Thus, the vertex 1z (0, —6).



Plot (0, —6) as the vertex

A,

U S T % R -9

6 -5 -4 -3 -2 -1 123456’:‘-

-G(0, -0)

miep 2 Tse symmetry to find two more points.

substitute any value, say, 0 for v in the given function.
O=|x|-6

Add 7 to both the sides.
0+6 = |z|-6+6

f o= |:J:|
We get the two values for 20 6 and —6. The two points are (6, 1) and
(—6, 0.

Flot these points on the graph.

6 -5 -4 -3 -2 -1 1 2 3 456 |x
-5,-1) * *5.-T)

-Bell, -0)




atep 3 Connect the points using straight lines to obtain a V-shaped graph.

Answer 50e.
The intercept method 1s a convenient way to graph equations such as y=—|x+ 4|—5=
because they are in standard 4x+5y=C form.

To graph this equation, we have to determine the coordinates of point which 1s to be
plotted.
As a check, pick any x-value.

y=—|x+4-5

X v (x.5)
-9 | (0,-9)
—1 | -8 I (Fi,—ﬁ)
-2 | -7 | (-2.-7)




We shall now graph the equation

g

- N

Answer 51e.

Step 1 The given function 1z of the form y=|x — & |+ &, where (&, &) 15 the vertex
of the function’s graph
Comparing the given equation withy=|x — & |+ k, the value of & 15 2, and
that of & 15 7. Thus, the vertex 1z (2, 7).

Plot the vertex

A

T1Ed
16
14
12
10

*2.7

-
-5 -4 -2 2 4 B B 10 12 14x




Step 2 Tze symmetry to find two more points.
substitute any value, say, 0 for x 1n the given function

y=200-2]+7

simplity within the absolute value.
y=2|-2|+7

Evwraluate the abzolute walue.

y=2la+ 7

Tultiply.
y=4+7

Add
y=11
& point on the graph 15 (0, 11).

mince the given function 15 an absolute, any point on the graph will be
symmetric about the line that passes through the vertex

The wertex of the graph 15 (2, 7) and so the graph 1s symmetric about the
line x =2 Another point 15 (4, 113,

Flot these two points on the graph

1817

16

T4

12{(0, 11)
[ ]

10

*(4, 11)

(2.7

o
5 -4 -2 2 4 6 8 10 12 14x




Step 3 Connect the points using straight lines to obtain a V-shaped graph.

-
-5 -4 -2 2 4 68 & 10 12 14 x

Answer 52e.
The slope-intercept form of a linear equation 1s y=mx+-c.
where m 1s the slope of the line and ¢ 1s 1ts y-intercept.

It 15 given that the slope of the line 15 2; substitute m =2 in the above equation.

y=nx+c
Y=241€  .nn (1)

Also the line passes through the point ({}1 —4) ; therefore substituting x=0 and y=—4 in

the above equation.

y=2x+c
—4=2(0)+c
—4=c

Substitute the value of ¢ 1n equation (1)

y=2x—4

The equation in slope-intercept form 1s |y =2x—4



Answer 53e.
The equation v —i = m(x — x1) 15 the point-slope form of the line with slope 2 that
contains the point (x1, 1),

substitute 2 for s, O for x1, and 2 for .
y—2=2(x -5

Tse the distributive property to open the parentheses.
y—2==2x-10

Add 2 to both the sides to rewrite the equation in slope-intercept form.
y—24+2=2x-10+2

¥ = 2x -8

The equation of the line 1s y=2x — &

Answer 54e.
The slope-intercept form of a linear equation 1s y=mx+c.
where m 15 the slope of the line and ¢ 1s 1ts y-intercept.
. .. 2 : 2. :
It 15 given that the slope of the line 1s -3 : substitute m = 3 in the above equation.
Y=mx+c

‘—[—z}cﬂ: (1)
y= 3 e e (1)

Also the line passes through the point {EL —1} . therefore substituting x=0 and y=-11n

the above equation.

_[_l)m
Y=\73

—1=[—§}(D_}+c

—1l=c¢

substitute the value of ¢ 1n equation (1)

A

The equation in slope-intercept form 1s |y = (— EJ x—1




Answer 55e.

The equation v —w =a(x — x1) 18 the point-slope form of the line with slope a2 that
containg the point (x1, 1),

substitute ; tor e, O for 21, and 3 for .

3
-5 =—[x-0
by 250
sraplify.
_3 — E;rl'
Y 4

£dd 3 to both the sides to rewrite the equation in slope-intercept form.

y—3+3=§x+3

3
= Zx+3
y=gx

: o a3
The equation of the line 15 » = e + 3.

Answer .
When two points [xl,yl} and (_::l,ylj are given, the equation of a line 1s of the form:

5 _ ¥ %
N4 MWW

Substituting (4,8) as (x,),) and (1,2) as (x;,); ) in the above equation

x-(4) _ y=(8)
-4~ 2)-®)

x—4 -8

3 -6

Cross multiply the numerator and the denominator

—6(x—4)=-3(y-8)
—6x+24=-3y+24
—6x+3y=0

D1vide by —3 so that we can write 1n the standard form: 2x—y=0

The equation of the line 15 |2x—y=0|.




Answer 57e.
First, find the slope of the line passing through the points (=8, 8) and (0, 1)
Eatic of the wertical change to the horizontal change will give us the slope.
Y TN
AT

o=

substitute (=8, 8) for (21,000, and (0, 1) for (x2, w2) and evaluate.

o _1-8

0-(-8)
7
)
T
T3

The slope of the line that passes through (=8, 8 and (0, 1) 15 —%.

Lnequation of a line in the point-slope form with slope #2 and passing through the point
(x1,00) 18y —»1 = mix — x1),

. 7 : :
substitute —8 for xp, 8 fory, and — E for 2 10 the pont-slope form.

y—8 = —g[x—[—B)]
»—=8.= —3|:x+8)
8
7
—8 = —=% =¥
Y 8*’:

£dd B to both sides of the equation
y—8+i = —%x—7+8

——1x+1
-

Thus, the equation of the line that passes through (8, S and (0, 1113 ¥ = — %x +1.



Answer 58e.
The given system of linear equations 1s

We can solve the above the linear equation using elimination method.

If we pick equations (1) and (2) multiply by 3, add the resulting equations, the vanable x

gets eliminated.

3x+2y=5
—3x+9y =39
11y =44
yv=4

We can substitute y in any equation containing x and y (such as equation 2).

—x+3y=13
—x+3(4)=13
—x+12=13
-x=13-12
-x=1
x=~1

The solution set 1s {{—l; 4}} ]

Answer 59e.

IMumber the equations.
x-Sy =11 Equation 1

2x 4oy = 24 Equation 2

mince the coefficients of x 1n the two equations are opposites, use the elimination method

to solve the systermn.



STEP 1 Add the equations to eliminate x.

5x = S5p =11
2x 4+ oy = 24
Sx =33

Divide both the sides by 5

5 35
5 5
=7
STEP 2 substitute 7 for x 10 either equations of the system, say, Equation 1 and
simplify.
3(7") -5y =11
21 =5y = 11

subtract 21 from both the sides.
21— 5y —-21=11-21

—5y = —10

Divide both the sides by -3,

Sy _ -0
-5 -5
y=2

CHECK Let us check the solution by substituting 2 for x, and 7 for ¥ in the original

ecquations.
s3x—2oy =11 2x 4oy = 24
3(7)-5(2) £ 11 2(7)+5(2) L 24
11=11 24 = 24

The solution 13 (7, 2).



Answer 60e.

The given system of linear equations 1s

3x—y=4 R Y
—2x+3y=—26 R 5. |

- I\.L r
We can solve the above the linear equation using elimination method.

If we pick equations (1) multiply by 3 and (2). add the resulting equation, the variable y
gets eliminated.

9x-3y=12
—2x+3y=—26
Tx=-14
Xx=—2

We can substitute x in any equation containing x and v (such as equation 1).

3(—2}—y=4
—6—y=4
—y=4+6
—y=10
y=-10

The solution set is |{(—2,-10)}.

Answer 61e.

Mumber the equations.

dx — 3y = 17 Equation 1
2x 4oy =15 Equation 2
STEP 1 We can eliminate one of the variables by obtaining coefficients that are

opposites of each other.

In this case, multiply Equation 1 by 5 and Equation 2 by 3 as the first step
in eliminating .

dr—3y =17 —2 5 20z—15y = 85 Equation 3

Ox + 5y = 15 _*3 . Gr+i5y =45 Equation 4



STEP 2 Add Equation 3 and Equation 4 to eliminate ».

20x — 15y = 8D
fx + 15y = 45
2bx = 130

Divide both the sides by 26

26x 130
26 16
X =3
STEP 2 substitute O for x 10 either equations of the system, say, Equation 2 and
simplify.
4[5) -3y =17
20 -3y = 17

Subtract 20 from both the sides.
20 =3y =15 =17-20

—3y = -3

Diwvide both the sides by =3

=y _
-3 -3
y =1

CHECK Let us check the solution by substituting 5 for x, and 1 for ¥ in the original

equations.
dx —3v = 17 2x+ 5y =15
a4(5)-3(1) £ 17 2(5) +5(1) £ 15
20-32L 17 10+5% 15
17 = 17 + 15= 15

The solution 12 (5, 1)



Answer 62e.

The given system of linear equations 1s

4x-2y=14
—2x+yp=—T7

We can solve the above the linear equation using elimination method.

If we pick equations (1) and (2) multiply by 2, add the resulting equation, the vanable y
gets eliminated.

4x—-2y=14

—Ax+2y=-14
0=0

This statement implies that this system has no solution.

Answer 63e.

Mumber the equations.
x+4dy =4 Equation 1

Ax -2y = 1% Erquation 2

mince the coefficient of x 1n the first equation 15 1, use the substitution method to solve
the system.

STEP 1 solwve Equation 1 for x.
subtract 4y from both the sides.

x+dv—dy = 4 -4y
x=4-4y Eevised Equation 1

STEP 2 substitute 4 — 4y for x 1n Equation 2.
34—y — 2y =19

Clear the parentheses using the distributive property.
34 +3(-4y) -2y = 19
12-12y -2y =19
12 -14y = 19



molve for v For this, subtract 12 from both the sides.
12-14y-12 =15 -12

~14y =7

Divide both the sides by —14.

4y _ 7
—-14 -1
_ 1
¥ =76
STEP 2 substitute —% tor v 1in Eevized Equation 1.
x=4- 4[—1J
2
=4 +2
=6

CHECK Let uz check the solution by substituting & for x, and —% for v in the

original equations.

x+dy =4 Sx -2y =19
1 1
6+4[——] 4 3(6) - 2[——J I g
2 2

The solution 1s [6, —%]



