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1) Show that the equations5x+3y+7z=4,3x+26y+27z=9,7x+2y+10z =5 are consistent and solve them by rank method.
2) The price of three commodities X,Y and Z are x,y and z respectively Mr.Anand

purchases 6 units of Z and sells 2 units of X and 3 units of Y. Mr.Amar purchases a

unit of Y and sells 3 units of X and 2units of Z. Mr.Amit purchases a unit of X and

sells 3 units of Y and a unit of Z. In the process they earn "~ 5,000/-, *2,000/- and

*5,500/- respectively Find the prices per unit of three commodities by rank method.
3) Solve the following equations by using Cramer’s rule

2x+3y=7;3x+5y=9

3
A total of Rs 8,600 was invested in two accounts. One account earned 41% annual

1
interest and the other earned 65% annual interest. If the total interest for one year

was Rs 431.25, how much was invested in each account? (Use determinant method).

5) Atotal of Rs 8,500 was invested in three interest earning accounts. The interest rates were 2%, 3% and 6% if the total simple

interest for one year was Rs 380 and the amount ,invested at 6% was equal to the sum of the amounts in the other two
accounts, then how much was invested in each account? (use Cramer’s rule).

6) Two types of soaps A and B are in the market. Their present market shares are 15% for A and 85% for B. Of those who
bought A the previous year, 65% continue to buy it again while 35% switch over to B. Of those who bought B the previous
year, 55% buy it again and 45% switch over to A. Find their market shares after one year and when is the equilibrium

reached?
7)
-2 1 34
Find the rank of the matrixA=| 0 1 12
1 3 47

8) Find k if the equations 2x+3y-z=5,3x-y+4z=2 x+7y—-6z=k are consistent.

9) The cost of 2kg. of wheat and 1kg. of sugar is Rs 100. The cost of 1kg. of wheat and
1kg. of rice is Rs 80. The cost of 3kg. of wheat, 2kg. of sugar and 1kg of rice is Rs 220.
Find the cost of each per kg., using Cramer’s rule.

10) Solve the following equation by using Cramer’s rule
X +4y+3z2=2,2x-6y + 6z=—-3,5x- 2y +3z=-5
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10x2=20

1)  Given non-homogeneous equations are
5x+3y+7z=4
3x+26y+2z=9
TX+2y+10z=5

The matrix equation corresponding to the given system is

5 3 7\(x\ (4
326 20ly]=19

l[\dgménteﬁun{a\rzl)[ [A, ﬁﬂ[{lementary Transformation |
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IAugmented matrix [A, B] [Elementary Transformation
5 3 7 4
3 26 29
7 2 105
3 26 29
~15 3 74 Ry < Ry
7 2 105
26 2
1 . w\8 ]
5 3 7
7 2 10°
;B2
303 3 1 R _R,-5R,
0 -121 11 -11
3 3 g
7 2 5
26 2
1 34é 3
-121 11 11 R3 —» Ry =~ 7R,
0 —3 3
~176 16 16
0 3 3
. B2
3 3 3 R, - R, +11
-11 1 )
e —_ - R —>R 716
~10 3 3 1 3 3
11 171
0 %5 3
. 26 2
3 33
R, - R,-R
o i 1-1 oo
3 3 )
0 0 O

Here p(A) = p(A, B) = 2 < Numberofunknowns.

-~ The system is consistent with infinitely many solutions let us rewrite the above echelon form into matrix form

2
1

6
3
-11
0 =
0 0

O Wl Wi
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b Z
X+—y+-z=3
3 3

|letz = k where kE R

-11 k
2 - —y+-=-1 -
3 3

> -1ly= -3-k1ly=3+k
1

L y=—@3+k
11

Substituting 1 and z = kin (1) we get,

y=—@B+Kk
11

26 (3+k\ 2
x+—( )+—k=3
3\ 11 3

26 (3+k 2k
=_(_)__+3
3 11 3

78 - 26k 2k

- —+3
33 3

78 - 26k - 22k + 99

33

78 - 26k - 22k + 99

33

21-48k  3(7-16k)

33 33
=1
—(7 - 6k)
11
Solution setis [ 1 1 K R
: {—(7 -16k). —(3 + k), k} €
11 11

Hence, for different values of k, we get infinitely many solutions.

Given that the price of commodities X, Y and Z are x, y and z respectively

By the given data

Transactionx |y |z [Earning
Mr. Anand  [+2+3}-6 |Rs.5000
Mr. Amar  |+3}-1 +2Rs.2000
Mr. Amit -1 +3+1|Rs.5500

Here, purchasing is taken as negative symbol and selling is taken as positive symbol
Thus, the non-homogeneous equations are
2x+ 3y -6z=5000
3x-y+2z=2000
-x+3y+2z=550

The matrix equation corresponding to the given system is

2 3 -6)\(x 5000
3 -1 2 |ly]|=2000
-1 3 1 )\z 5500

IAugmented matrix
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(2 3 -65000)
3 -1 2 2000
\-1 3 1 5500
(-1 3 1 5500 )
3 -1 2 2000 Rl X Rj
\2 3 -65000)
(1 -3 -1 -5000
3 -1 2000 2000 Ry - Ry(-1)
\2 3 -6 5500
(1 -3 -1-5500 R, - 1y - 3R,
0 8 5 18500 R, - Ry- 2R,
\0 9 -416000
1 -3 -1-5500
65 18500 Ry » Ry+8
01 3 7% R; - Ry +9
—_4 16000
LR\ 5
- . -5500
- % 18500
5 — R3 -~ R3~ R,
0 1 3
0 0 _:é ) E 16000 A 18500
9 8 9 3
1 -3 -1 -5500
E 18500
01 3 —5
;ZZ -38500
0 0 72 72
.Clearly the last equivalent matrix is in echelon form and it has three non-zero rows . .:. = p(A) = p([A, B]) = 3 Number of

unknowns. .. The given system is consistent and has unique solution. To find the solution, let us rewrite the above : echelon

form into the matrix form.

1 -3 -1 -5000
5 X 18500
o1 3 |Iy|| =
-77 f1\z ]| -38500

0 0 = 72

> x-3y-z= -5500

5 18500
y + -z = —
8
=77 38500
—z = —
72 72
: -7z —38500
(3)= T :



-38500

= Z=
=77

- z =500
5 18500 18500 2500

2) 5 y+-(G00)=—"y=—"-—
8 8 8 8

FALIVIY
16600
PRy |
(1) - x-3(2000) - 500 = - 5500

- X —-6000 -500 = -5500

= X —-6000 -500 = -5500

- X = -5500 + 6500

> x =10000

- y = 2000
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Hence, the prices per unit of three commodities are Rs1000, Rs 2000 and Rs500 respectively

2 3

3 5 =10-9=1=%0

A:

Since A # 0 we can apply Cramer's rule and the system is consistent with unique solution.

7 3
9 5

=35-27=8

Ax = =7(5) - 9(3)

2 7

3 9 =2(9) - 3(7)

. Solution set is {8, -3)



4)
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Let the amount invested in the two accounts be Rs x and Rs. y respectively
By the given data, x +y=8600 ..(1)

4—x — + 6— x — =431.25 | .. interest = —

3 X 1 y [ PNR
4 100 2 100 100

19x 13y
> — +
400 3200

=431.25

19x + 26y

=431.25
400

19x + 26y = 172500 ...(2)

1 1
19 26 = 1(26) - 1(19)

=26-19=7

A:

8600 1
AX= | 179500 26 | = 8600(26) - 1(172500)

=223600 - 172500= 51100

1 8600
Ay = 19 172500 = 1(172500) - 19(8600)

=172500 - 163400 = 9100

Investment in the interest of 3 % account is Rs. 7300 and investment in the rate of 1 accountis Rs. 1300.
4- F=
4 2

Let the amount invested in the rate 0f2%, 3% and 6% be Rs. x, Rs. y and Rs. z respectivly
By the given data,
x+y+z=8500

2x 3y 6z

— + —+— =380
100 100 100

2x+3y+6z

> — =380
100

~ Interest= — = —— = —
100 100 100
> 2x + 3y + 6z = 38000
Also,z = x+y
X+y-z =0
11 1
A= 2 3 6
1 1 -1
3 6 2 6 2 3
L I T T B I T i S N |

(-3-6)-1(-2-6)+1(2-3)
=1(-9)-1(-8) + 1(-1)
=-9+8-1=2 # 0

CinrAa A + N Cramar'e vitla ran ha annlind anAd tha cvieram ic rancictant wiith niniAnA ealiidian
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QIILT A 7 U,Lidllic D 1UlT Ldll VT dPPLUTU dllU LT OYyJLTI 1D LUITIDIDLTIIL WILIT UTTHTYuT SviuLivii

8500 1 1
Ax = 38000 3 6
0o 1 -1

3 6

- 38000 6
8500 4 _4

1 -1

38000 3

*1 0 1

=8500 (- 3 - 6) - 1(-38000 -0) + 1(38000 - 0)
= 8500(-9) - 1(-38000) + 1(38000)

=- 76500 + 38000 + 38000

=-500

1 8500 1
Ay = 2 38000 6
1 0 -1

2 38000
1 0

38000 6 6
0 -1 1 -1

=1(-38000 - 0) - 8500 (-2 -6) + 1(0 - 38000)

=-38000 - 8500 (-8) - 38000

=-38000 + 68000 - 38000

=-8000

- 8500 +1

1 1 8500
Az = 2 3 38000
11 0

38000 6 2 38000
0 -1 1 0

=1(0-38000) - 1(0-38000) +85000 (2 - 3)

=-38000 + 38000 + 8500 (-1)

=-8500

-1 +8500 4 4

250
Ax —500
X = T =4250
A 2

4000

Hence, the amount invested in the three accounts are Rs. 250, Rs. 4000 and Rs. 4250 respectively.
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6) Transition probability matrix

(AB)T=(AB)
& -9
A(-65 35
L H[-45 -55]

Where A represents the percent of people those who bought soap A and B represents the percent of people those who bought
soap B.
By the given data
A=15%=-15
and B=85%=-85
Percentage after one year is
-65 35
(-15 '85)( .45 ,55)
=((.15)(-65) + (-85)(-45) -15(-35)+ -85(-55))
=(-0975 +-3825 -0525 + -4675)
= (-48 -52)
Hence, market share after one year is 48% and 52%
At equilibrium,
-65 35

A B)( .45 ,55)=(A B)
(-65A+A5B -35A+:55B) = (A B)
Equating the corresponding entries on both sides
we get

> "65A+ -45B=A

> "65A+ -45(1-A)=A
[Since A+B=1=} B=1-A]

> "65A+ -45- -45A=A

> 45=A- -65A + -45A

> -45=A(-35+45)

> -45=A(-35+45)

. -45=A(-8)
-45
~ A=— = -5625=56.25
-8
“B=1-A=1- -5625= -4375
=43.75%

" Equilibrium is reached when A =56.25% and B = 43.75%



The last equivalent matrix is in echelon form and there are 3 non - zero rows.

7) =
-2 1 34
Given 0 1 12
1 3 47
(1 3 47
~10 1 12 R, - Ry
\-2 1 34
(1 3 47
~]10 1 1 2 R, - R, +2R,
\0 7 1118
(1 3 47
~10 1 12 Ry -~ Ry~ R,
\0 0 44
~pA) =3

8)  Given non-homogeneous equations are

2x+3y-z=5,3x-y+4z=2,x+7y-6z=k
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IAugmented matrix Elementary Transformation
(2 3 -15)

3 -1 42

\1 7 -6k

(1 7 -6k)

3 -1 42 Ry < R

\2 3 -15}

(1 7 -6 k

0 -22 222-3k Ry — Ry~ 3Ry
\0 -11 115-2k

(1 7 _6 k Rz R2_3R1
0 -22 22 2 - 3k Ry - Ry~ 2R,
\0 0 0 2(6-2k-@2-3Kk

1 7 -6 k

0 -22 22 2 -3k R3 — 2R3~ R,
\0 0 0 10-4k-2+3k

(-1 7 -6 Kk

0 -22 222-3k

\0 0 0 8-k

Here p(A) = 2

Since the given system is consistent, p(A, B) must

be equal to 2.
This can happen only when
8-k=0 = k=8
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9)  Let the cost of lkg of wheat be Rs. x, lkg of sugar be Rs. y and lkg of rice be Rs. z.
By the given data,
2x+Y =100
x+z=280
3x+2y+z=220
=2(0-2)-1(1-3)+0

=0 0 1 11
A= 1 01 =2 +0
2 1 1
3 2 3
=2(-2)-1(-2)
- 4+2=2
100 1 0 0 1 el:
Ax = 80 0 1 =100 5 1 920 1 +0
220 2 1
=100(0-2) - 1 (80 - 220)
= 100(- 2) - 1(- 140)
=-200 + 140 = - 60.
NG00 0 80 1 11
apy= |1 80 1 f=p |0 [-100 |5, [+0
3 220 1
=2 (80-220) - 100 (1- 3)
=2 (- 140) - 100 (-2)
= -280 +200 = - 80,
2 1 100
Az= |1 0 80
3 2 220
0 80 1 80 10
2 220 | "1 |3 220 | *100 |3 5

=2(0 - 160) - 1(220 - 240) + 100(2 - 0)
=2(- 160) - 1(- 20) + 100(2)

=-320+20+200
=-100
Ax  -60
x=—=—=30
A -2
Ay -80
y = — = — = 40
A -2
Az -100
z=—=——=50
A -2

- The cost of kg of wheat is Rs.30
The cost of kg sugar is Rs.40 and
The cost of 1 kg of rice is Rs.50
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10)

1 4 3
A= |2 -6 6

5 -2 3

-6 6 2 6 2 -6
Tl23 |74 |53 |*3 |5 -2

=1(-18 + 12) - 4(6 - 30) +3 (- 4 +30)
=1(- 6) - 4(- 24) + 3(26)
=-6+96+78=168 * 0

Since A # 0 the system is consistent with unique solution and Cramer's rule can be applied

2 4 3
A= | -3 -6 6
-5 -2 3
= | -6v4 -3 6 28 -6
2123 |7 %53 |3 -5 -2
=2 (- 18+ 12) - 4(- 9 +30) + 3(6 -30)
=2(-6) - 4(21) + 3(- 24)
=-12-84-72=-168
123 -3 6 2 6
Ay: 2 N 6 :1 _ +
. 5 3 5 3
=1 (-9+30)-2(6-30)+3(- 10+ 15)
=1(21) - 2(- 24) + 3(5)
=21+48+15=84
1 4 2
a2 -6 -3
5 -2 -5
= |-6 -3 2 -3 2 -6
112 5 | %5 -5 [*2 |5 -2

=1(30-6)-4(-10+ 15)+2(-4+30)
=24 -4(5) +2(26)

=24-20+52=56
AR —168 :
O T S O
A 84 I
1 —— P 1
- o)
Jgﬂ 2
- =-AZ 56 |
A e 3

2 -3
5 -5



