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STD XII - BUSINESS MATHS
CHAPTER -1

2 MARKS

0O -1 5
1. Find the rank of the matrix <2 4 —6)

1 o NT 5
0O -1 5
LetA:<2 4 —6)

1 1 5
0 -1 5
Al=12 4 —-6/=6#0
1 1 5
p(A) =3

5 3 0
2. Find the rank of the matrix( 1 2 —4)

5 3 0
LetA:<1 2 —4)

-2 —4 8
5 3 0
Al =11 2 —4|=0
-2 —4 8

(- ﬁ §|=10—3=7¢0)
p(4) = 2.

3. Find the rank of:-

1 2 -1 1 -1 3
) (2 4 1 > i) (2 1 —2>
3 6 3 3 3 =7
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3 1 -5 -1
Find the rank of (1 -2 1 —5)

1 5 -7 2
31 -5-1
LetA:<1 -2 1 —5)
15 -7 2
Ri(—)R;3
1 5 -7 2
1 -2 1 —5)
3 1 -5 -1

N

N
1 5 =7 2\R4

(0 —~7 8 —7) R, >R, — Ry
0 —14 16 -7/ R; > R;—3R

Find the rank of :.

1 -2 3 4
i) (—2 4 -1 —3)
-1 2 7 6
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3 MARKS

0 1 2

. Find the rank of the matrix A = (1 2 3

3 1 1

The order of A is 3 x 4.

~ p(A)
0
(1
3
1
(o
3

A

A

1
~<0
0

< 3.

1
2
1

R RN

2
1
-5

_ W

N Wk DN W

—8

1
2)
3

2
1 R1<_>R2

3
2
1 )
_3 R3—)R3—3R1

www.TrbTnpsc.com

1 2 3 2
~ <0 1 2 1)
0 O 2 2 R3—)R3+5R2

-~ p(A) = 3.

1 1 1 1
5. FindtherankofthematrixA=(3 4 5 2)

The orderof Ais3 x4

=~ p(4) < 3.
1 1 1 1
A= <3 4 5 2)
2 3 40

Rz _)RZ _3R1
R3 _)R3 _2R1
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1 1 1 1
~<O -1 =2 1)R3—>R3—R2
0 O 0 -1
The number of non zero rows is 3.
= p(A) =3.
-1 2 =2
6. Find the rank of( 4 -3 4 )
—2 4 -4
-1 2 =2
Let A = ( 4 -3 4 )
—2 4 -4

The order of Ais 3 x 3.
~ p(A) < 3[Since minimum of (3, 3) is 3]

-1 2 =2
A= < 4 -3 4 )
-2 4 -4
-1 -2 =2
~< 4 -3 4 >R1—>R1(—1)
—2 4 —4
1 -2 2
~<O 5 —4‘>R2_)R2_4R1
—2 4 —4
1 -2 2
0O O 0
= p(4) = 2.
3 1 -5 -1
7. Findtherankof|1 -2 1 —5)
1 5 -7 2
3 1 -5 -1
A= (1 -2 1 —5)
1 5 -7 2

The order of Ais 3 x 4.
= p(A) < 3 [Since minimum of (3, 4) is 3]
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3 1 -5 -1
A::<1 -2 1 —5)
1 5 -7 2
1 5 -7 2
~==(1 -2 1 —5>R1<-¢>R3
3 1 -5 -1
1 5 -7 2
~==(0 ~7 8 —7>R2—>R2—1q
3 1 -5 -1
1 5 =7 2
~ = (0 -7 8 —7> R; » R; — 3R,
0 —-14 16 -7
1 5 -7 2
~=(0 -7 8 —7>R3—> R; — 2R,
0O O 0 7
~ p(4) = 3.
1 =2 3 4
8. Find the rank of <—2 4 -1 —3)
-1 2 7 6
1 -2 3 4
A= (—2 4 -1 —2)
-1 2 7 6

The order of @ is3 x4
= p(A4) < minimum of (3, 4)

~p(4) <3
1 -2 3 4
(—z 4 -1 —3)
-1 2 7 6
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1 -2 3 4
-1 2 7 6
1 -2 3 4

~<o 0 5 5>R3—>R3+R1
O 0 10 10
1 -2 3 4
O 0 10 10

-~ p(A) = 2.

5 MARKS

9. Solve by Cramer’srulex +y+Z =4, 2x—y+3z=1,3x+2y—z =
1.

1 1 1
Solve:A=1|2 —1 3|=13#0
3 2 -1
4 1 1
Ax=11 -1 3|=-13
1 2 -1
1 4 1
Ax=12 1 3|=239
3 1 -1
1 1 4
Az=|2 -1 1|=26
3 2 1

~By Cramer’s rule

M _ 13
YTA T3 T
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Ay 39

y =

:—:3
A 13

Az 26
/I—/— = — = 2
A 13

~ The solution is (x, y, z) = (-1, 3, 2)

10. The price of 3 Business Mathematics books, 2 Accountancy books and one
Commerce books is I840 . The priced of 2 Business Mathematics books, one
Accountancy books and one Commerce book is <570. The price of one
Business Mathematics book, one Accountancy book and 2 Commerce books
is ¥630. Find the cost of each book by using Cramer’s Rule.

Solve: Let ‘x’ be the cost of a Business Mathematics book
Let ‘y’ be the cost of a Accountancy book
Let ‘z’ be the cost of a Commerce book.

3x + 2y +z =840
2x+y+z=>570
x+y+2z=630

3 2 1
A=12 1 1|2#0

1 1 2

840 2 1
Ax =1|570 1 1|=—240

630 1 2

3 840 1
Ay =2 570 1|=-306

1 630 2

3 2 840
Az=1[2 1 570|=—=360

1 1 630
_Mx_240 _bz_360 _
XTEA T T TN T 0T
y_%=%‘;°_150
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-~ The cost of Business Mathematics books
The lost of a Accountancy book is ¥150 and
The cost of a Commerce book is ¥180.

11. An automobile company uses three types of steel Sy, S; and Ss for
providing three different types cars C1, C; and Cs. Steel requirement P4 (in to
nnes) for each type of car and total available Steel of all the three types are
summarized in the following table.

Total
Types | Types of Car steel
of Cl | C2 | C3 |available
Steel
S 3 2 4 28
S2 1 1 2 13
S3 2 2 1 14

Determine the number of cars of each type which can be produced by Cramer’s
rule.

Solve:

3x+2y+4z =28

x+y+2z=13

2x+2y+z=14

3 2 4
Here:A=[1 1 2|=-3+#0
2 2 1

Ay=—6,A,=—9,A,= 12
~By Cramer’s rule

YTAT 37
A, —9
y
=—=_=3
YTA T3
A, 12
=—=—=4
TN T3

~The numbers of cars of each type which can be produced are 2, 3 and 4.
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12. Solve:2x+y—z=3, x+y+z=1 x—-2y—3z=4

2 1 -1
A=1(1 1 1|=2
1 -2 -3

|—12 —13|_1|1 —13|_1|1 —12|

=2(-3+2)—1(-3-1)—-1(-2—-1)
=2(—1) — 1(—4) — 1(-3)
=—2+4+3

= 5.

Ay=-3+7+6
=10
Ay=—-14+12 -3
= -5
A,=12-3—9

~ Solution set is {2,—1, 0}
13. x+y+z=6, 2x+3y—z=25, 6x —2y — 3z = 7.

1 1 1

A=12 3 -1

6 —2 -3
=—-11-22
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= 33 %0
o 1 1
A=|5 3 -1
7 -2 -3
= _33
1 6 1
A=12 5 -1
6 —7 -3
=005
1 1 6
A=12 3 5
6 —2 —7
— _99
A, —33
—x_ B L
y N £E
A, —66
y
v _2_,
Y=A T 133
A, —99
= =——=173
47N T 33

~ Solution set is {1, 2, 3}

14. In a market survey there commodities A, B and C were considered. In
finding out the index number some fixed weights were assigned to the three
verities in each of the commodities. The table below provides the information
regarding the consumption of three commodities according to the three.
Varieties and also the total weight received by the commodity.

Commodity Variety Total
variety I I 111 | Weight
A 1 2 3 11
B 2 4 5 21
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C 2 5 6 27

Find the weight assigned to the three varieties by using Cramer’s Rule.
x+2y+3z=11
2x +4y + 5z =21
3x + 5y +4z+ 27

A= —1 %0
A= —2
A= —
A=—1
A, =2
= =—=2

*TA T
A, —3
y
=—=—=3

TR
500°
=——=—=1

TN T

Hence, the weight assigned to the varieties are 2, 3 and 1 respective.

15. A total of 8,500 was invested in three interest earning accounts. The
interest rates were 2%, 3%, 6% if the total simple interest for one year was I
380 and the amount invested at 6% was equal to the sum of the amounts in the
other two accounts, how much was invested in each account? (use Cramer’s
rule)

Solve:x +y+2z=8500-> O

2x N 3x N 6x — 380
100 100 100

_ Pnr

| = —
100
_ 2x1x2

100
2x

~ 100

2x +3y + 6z = 38000 > @
X+y—z=0->0
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11 1
A=12 3 6
1 1 -1
= 2% 0
A= —500
A,= —8000
A,= —8500
A 500
XTAT T T
_dy_-8loo
YTA T 22 \®
A, —8500
AT T2 T

16. Consider the matrix of transition probabilities of a product available in the
market in too brands A and B

A B
A(09 0.1
B (0.3 0.7)

Determine the market share of each brand in equilibrium position.

Solve:
A B
_A/09 0.1
S B (0.3 0.7)

(AB)T=(AB) Where A+B=1
094+ 03B =4
094+4+03(1-4)=A
09A—-034+03=4

A_0.3

0.4
3
A==
4
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B =

I
S w

B =

Bl

17. 80% of students who do maths work during one study period, will do the
maths work at the next study period 30% of students who do English work
during one study period will do the English work at the next study period.
Initially there were 60 students do maths work and 40 students do English
work calculate.

(i) The transition probability matrix
(if) The number of students who do maths work, English work for the next
subsequent 2 study periods.

Solve:

M E M E
M (0.78 0.22\°

(60 40) E(0.77 0.23)

= (46.8+30.8 13.2+9.2)

= (77.6 22.4)

18. A new transit system has just gone into operation in Chennai of those who
use the transit system this year, 30% will switch over to using metro train next
year and 70% will continue to use the transit system of those who use metro
train this year, 70% will continue to use metro train next year and 30% will
switch over to the transit system. Suppose the population of Chennai city
remains constant and that 60% of the commuters use the transit system and
40% of the commuters use metro train this year.

(i) What percent of commuters will be using the transit system after one year?
(if) What percent of commuters will be using the transit system in the long
run?

Solve:

A B
_A(.70 .30
r= B ( 30 .70)
A=60% = .60

B=40%-=.4
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.70 .30
(.60 .40) ( 30 .70)
A=54% and B=46%
A+B=1

AB (g '§)=(AB)

(7A+ 3B 3A+.7B) = (A B)

A—'3—1—050
6 2

. Two types of soaps A and B are in the market. Their presence market shares
are 15% for A and 85% for B of those who bought A the previous y ear, 65%
continue to by 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?
Solve:
A B

Ar.65 .35

I'=4 ( 45 .55)

A=15%=.15

B =85% = .85

Percentage after one year is
=(.48 .52)

At equilibrium,

(A B)T =(A B)

@5 (G5 5)= D

65A + 45B = A
B65A + 45 (1-A)=A

A_.45
.8

= .5625
= 56.25%
B=1-4
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=1-.5625
=.43 75
= 43.75%

=~ Equilibrium is reached then A=56.25% and B=43.75%
Transitition probability Matrix

A B
r=5(4s s9)

Y after one year is

.65 .35

(.15, .85)(445 i~

At equilibrium

) = (.48, .52)

(A B)T=(A B)

@ B(55 5)=@ B

.65A+ 45B = A

654+ 45(1—A) =4

45

B=1-4 (~ A+ B = 1)
=1-.5625

= 4375

= 43.75

A'S =56.25  BlS =43.75%

Two products A and B currently share the market with shares 50% and 50%

each respectively. Each week some braid switching takes place of those who
pg. 16 BUSINESS MATHS EM/CEO TIRUVALLUR/12TH
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bought A the previous week, 60% buy it again whereas 40% switch over to B
of those who bought B the previous week, 80% buy it again where as 20%
switch over to A. Find their shares after one week and after two weeks. Of the
price was continues, when is the equilibrium reached.

Transition probability matrix.

r=205 o8

Shares after one week

0.6 04

= (0.5, 0.5) (02 05

= (0.40, 0.60)
)

Shares after one week
A=40% B =60%
Shares after two weeks

0.6 0.4

(0.4 0.6) (0.2 0.8

)= (0.36, 0.64)
A=36% B =64%
At equilibrium

(A B)T = (A B)

A+B=1
@ 557 og)= @B

0.6A+02B=A
0.64+02(1—-A)=A

A=—=0.33
0.6
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B=1-A=1-033=0-67
Equilibrium reach A=33% B=67%

CHAPTER -2

2 MARKS

- 1 2
1. Evaluate : [ (x+;) dx
1
j<x2+2+—2>dx
X
1
=jx2dx+2fdx+j—2dx
X

x3 1
= t2x——+C
3 X

For Practice:
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2 [ B ax 3 [T 4.1 (1-%)etD 5. [ log x dx
6. [x5e* dx 7. log( )dx
3 MARKS

8. Evaluate: fzxz;:ﬁmdx

Solve: [ (—143“24) x= | (x_i)cix_s) dx

= j(Zx — 8)dx

x?—8x+C

For Practice:
9. fmdx 10. [ V1 — sin 2x dx 11. [ x3logx dx
12. fe*|5— Z|dx 13. [ 3% |22 dx

14. Find the integration for % = limiting values as 0 and 1.

5x2+1

f1<x<
15. Evaluate: flTF(x)dx, where F(x) = {7x +3,ifl=x=< 3}

8x, if 3 <x<4

x5 72 Sinx

16. Evaluate: f 1 q2—x2 dx 17. fO Sin x+cosx
5 VX 72 sin’

18 Evaluate fz \/)?‘l‘m dx 19 fO sin? x+cos” x

5 MARKS
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20. Evaluate the integral as the limit of a sum: flz x%dx
Solve: a = 1, b=2, flx) = x?

fasr =1 (1rg) =1 (147)= (3

(a + h)—1+zr+r2
fla+r1h) = Tt

b h
ff(x)dx = hlimothf(a + rh)

n

_ lim 1 2r r?
ho o (h+h2+h3>

r=1
[1+1+2]—7
6] 3

\.. flz x%dx =§

For Practice: Evaluate the following as the limit of sum:

1 3 3
21. 1f0 (x +4)dx 22. [ xdx 23. [[(2x + 3)dx 24,
J, x*dx
2 1 ¢ 4x%42x+6
25. [ (2x+ 1)dx 26. [, x dx 27. Evaluate: f(x+1)2 sy X

3x%2-2x+5

28. Evaluate: [ oD s
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CHAPTER -3 — Integral Calculus - 11

2 MARKS
1. Find the area bounded by y = 4x + 3 with x-axis between the lines x=1 and
X=4.

Solution:
A y

b
Area = j ydx

a /4/
= | 14 (4x + 3)dx y=4x+3
= [2x? + 3x]* -
= 39 sq. unit” ]

O 1 4 X

2. Find the area of the region bounded by the line x-2y-12=0, the y-axis and the
lines y=2 and y=5.
Solve:
Given
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X — Zy —12=0 A y
x=2y+12
P
Area= [*xdy N\
A >
= f25(2y + 12)dx A
O

= [y? + 12y]53 = 57 sq. units

5
= j(Zy + 12)dx
2

= [y2 + 123,]2 = 57 sq.units

3. Find the area bounder by y=x between the line x=-1 and x=2 with x-axis.
Solution:

Required Area: y
e flo —x dx + foz xdx y=X
__ " L SO,
= [7]_1 + [7]0 7 =T

X=2
— 5 !
= E Sq.unlts

4. The marginal cost function MC=2+5e*
(i) Find C if C(0)=100
(ii) Find AC
Solution: MC=2+5¢*

C=JMCdx+k
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= j(Z + 5e®)dx + k

C=2x+5e*+k
x=0=c¢c=100

K=95

C =2x+ 5e* +95

5e¥ 95
AC=2+—+—
X X

5. Mr.Arul invests Rs.10,000 in ABC Bank each year, which pays an interest of
10% per annum compounded continuously for 5 year, How much amount
will there be after 5 years.

e®> = 1.6487
Solution:
P =10,0000 r=01, N=5

Annuity = [ 10,000e%1¢ d¢

~ 10000

=1 [e%1¢]3 = 100000(e®> — 1)

100000(0.6487) = Rs.64870
For Practice:
6. The marginal cast function is MC=300 x 2'° and fixed cost is zero. Find out
the total cost and average cost functions.

7. If the marginal revenue function for a commaodity is MR=9-4x?. Find the
demand function.

8. If MR=20-5x+3x2, Find total revenue function.

9. If MR=14-6x+9x?2, find the demand function.
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3 MARKS
10. Calculate the area bounded by the parabola y? = 4ax and its lotus rectum.
Solution: 4
y? = 4ax is the right open P
=y = Vdax / / N
/
Area=2 [y dx /\o
a X
a a

Zfzx/aﬁdx=4\/5 fxl/zdx
(0]

o

— a0 = Svaleva-o

8 , _
=34 sq.units.

11. Given the marginal Revenue function

4
o 1 Show that the average

revenue function is

P=——-1
(6x +9)
Solution:

Given MR = 4

(2x+3)2

szMR dx + k

R = j(4(2x +3)2—-1Ddx+k

RZM—X‘FAT - @

_2
Whenx =0, R=d K=73
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o2 2
“o2x+3 T3

Average R- function: P =

b —2 x+2
C (2x+3)x x  3x
P = 4 1
-~ (6x+9)

12. The demand function for a commodity is P = e~ *. Find the consumer’s
surplus when P = 0.5
Solve: Given: P =e ™ and P = 0.5
05=¢e""
1
E =e
11
=

—X

— = e* =1 x=log2

ex

1
Pyx, = E log,

Consumer’s surplus = fox" f(x)dx — pyx,

log 2
1
= j e *dx — ElogZ

o

1
= —[e™]5%* — 5 log2

pg. 25 BUSINESS MATHS EM/CEO TIRUVALLUR/12TH

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net www.TrbTnpsc.com

B S
-T2 2 08

o0_1, 2—1(1 10g2)
— 272947, °9

1
cs = 5(1 —log2)

13. Calculate the producer’s surplus at x=5 for the supply function p=7+x.
Solution: Given,P =74+x and x=05

=P =12
PoXxo = (12)(5) = 60
DoXo, = 60
Producer’s surplus:
Xo

PS = PoXy — j g(x)dx

o

5
=60—j(7+x)dx
(0]

215
= 60— |7x + =
20

= 60 — [(25 + 22—5) ¢ (o)]

60 —47.5 =125

p5 =12.5

14. The demand function for a commodity is the prevailing market price is Rs.6
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Solution: Givenp = % andp = 6

p,=6 = x=12

PoXo = (6)(2) =12

DoXo = 12
Consumer’s surplus: ¢cs = foxo f(x)dx — pyx,

2
36

cs=J dx — 12
x+ 4

0
cs = 36[log(x + 4)]3 — 12

- 36 llog (2) \ 12]

3
cs = 36 llog (E)I — 12 units.

For practice:
15. Sketch the graph y = 1x + 31 and evaluate

J° 1+ 31dx.

16. Using integration find the area of the region bounded between the line x=4
and the parabola : y?=16x.

17. The rate of new product is given by f(x) = 100 — 90e™*. Where x is the
number of days the product is on the market. Find the total sale during the
first four days (e™* = 0.018).

18. A company produces 50,000 unit per week with 200 workers. The rate of
charge of productions with respect to the change in the number of additional

labour x is represented as 300 — 5x°/3. If 64 additiona labours are employed,
find not 4—

19. When the elasticity function is xxTz Find the function when x=6 and y=16.
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5 MARKS
20. Using integration find the area of the circle whose centre is at the origin and
the riding is ‘a’ unit.
Solution:
Equation of the Circle is x? + y? = a?
Area = 4x[Area of the first Quad rout]

4x foay dx N y
a
= 4xj a? —x?%dx /%
! N2
x a? . x1¢
=4[—\/a2—x2+—5m_1—] a o
2 2 al,
a X
= xa?squnits

x% 4+ y2 = 2
y2 = q? — x2

21. The marginal cost of production of a firm is given by ¢!(x) = 5 + 0.13x,
the marginal revenue is given by R*(x) = 18 and the fixed cost is Rs.120
Find the profit function.

Solution: Given c(x) = 5 + 0.13x
R(x) = 18
Fixed cost is 120.

c(x) =fc1(x)dx

0.13x2
c(x) = 5x + 5 + K,
Kl = 120

2
c=5x+ 0.15x +120 —» @

2

R(x) = le(x)dx

R(.X) = 18X+K2
= Kz =0
R-10N
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Profit function:
P(x) = R(x) — c(x)

0.13x?
=18x — [ 5x + + 20

2

P =13x — 0.065x2 — 120
22. The demand equation for a products is
x = /100 — p and the supply equation is and producer’s surplus, under
market equilibrium.
Solution:
Demand equation:

x=,100—-p
Squaring on bls
x2=100—-1p

Pa = 100 — xz

Supply equation:

At equilibrium, p

Pa = Ps

100 — x% = 2x + 20
x>+ 2x+20—-100=0
x> +2x—-.80=0
(x+10)(x—8)=0

x = —10, x = —8
X, =8 p, =36

Po X, = (36)(8) = 288

(1) Consumer’s Surplus:
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Xo
cs = f f(x)dx — pox,
0
8

= f(lOO — x%)dx — 288

o

8

x3
= 100x——] — 288
3 1o
1024

cS = units

(if)Producer’s Surplus:
Xo

PS = PoXo —f g(x)dx
0

8
==288—-j(2x-+20)dx
0

= 288 — [x? + 20x]}
ps = 64 units
For Practice:
23. The marginal cost and marginal revenue with respect to commodity of a
time all given by ¢! (x) = 8 + 6, and R'(x) = 24. Find the total profit given
that the total cost at zero output is zero.

24. The demand and supply function of a commodity are p; = 18 — 2x — x?
and p,, = 2x — 3. Find the consumer’s surplus and producer’s surplus at
equilibrium price.

25. Under perfect competition for a commodity the demand and supply laws are

8 3 : :
Pa =77~ 2 and pg = % respectively. Find the consumer’s and producer’s

surplus.
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26. If the MC of a production of the company is directly proportional to the
number of units(x) produced, then find the total cost function, when the fixed
cost is Rs.5000 and the cost of producing 50 units is Rs.5625.

a
(x+b)?2
X is the output and a, b, ¢ are constants. Show that the demand function in

given by x

— ¢ Where

27. A firm has the marginal revenue function given by MR =

b(p+c)~b’
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CHAPTER -4
Examples 4.1

V)yt+ =G +y"?
y'+(")? = x* + 2xy" + (y")? using [(a + b)* = a® + 2ab + b?]

y' =x%42xy" + (") - (")?

dy d?y
E;-x 4—2xa;5
Order =2, degree =1
3
d’y|? _ d?%y
14+ —2| =qg—=
[ * dle “ax?

Squaring on both the sides

=Xx2

: a2y _ (@)2
IV) [1 T dxz] N dx?

3 2
P s
dx? dx?

Order = 2, degree =3

2 MARKS
Squaring on both side
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d?y\° B dy
dx2 ] dx

Order =2, degree=2

3 MARKS
Ve ty+(g-a3) =0
d?y i) dy d3y 32
dx? Y= dx dx3

Squaring on both sides
d2y\’ —dx\®  [(d3y\’
_y + yz — (_X) + _y
dx? dx dx3
Order=3, degree=3

2-y")=y"?+2y
4 —4y"+ (y")?% = (y"? + 2y" Byusing [(a — b)? = a® — 2ab + b?]

4—4y" = (y)*+ 2y — (¥")?

4 _ 4yn = 2yl
d’y _dy

4 — 4 v,
dx? dx

Order =2, degree=1

1.Solve: 9y" — 12y' + 4y =0

(9D% — 12D + 4)y = 0

Auxiliary Equation
(Om? —12m+4) =0

(3m—2)2=0
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= (Bm—-2) (3m—2)
3m =2, 3m =2

2 g2
m—3,m—3

(a + b)? = (a? + 2ab + b?)
(Bm—2)=9m? —12m + 4

Roots are real and equal
C.I =y = (Ax+B)*™
Y:(AX+B)ell3x

2
2.Solve X — 22 | 5y, —

dx? dx

e Lp
dx2 7 'dx

(D*=4D+5)y =0
Auxiliary Equation is
(m?—4m+5)=0

(m—2)2—4+5

(m—-2)%2=1
m—2++V1
m=Zi\/T

X +1B x=2,B=1
The roots are Imaginary
C.I = e?*[A cos Bx + Bsin Bx]

General Equation : = y = e?*[A cosx + B sin x]

2
3. Salve % — % +2x=0 given that whent = 0

pg. 34 BUSINESS MATHS EM/CEO TIRUVALLUR/12TH

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net www.TrbTnpsc.com

X_O,Ezl
d—D
dt

=>(D?-3D+2)x=0
Auxiliary Equation:

(m2=3m+2)=0

/R NP
_1\ YA s m (m—2)

m—1=0 m—-2=0
-3
my=1m, =2
The roots are real and unequal

So C.F = Ae™¥* 4 Be™2X
x = Ae* + Be?* — @

Substitute t=0, x=0 (given) in (1) equation.
0=A+B — @ e’ =1

Differentiate @ with resp’t’

D pet 128 10

7 T A€ e 7r = bt = (given)
dx

when E=1=> 1 = Ae® + 2Be?(®

1=A+2B 1=A4A+4+2B — &

Solve @ & ®@equation
2x1A+B=0
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A +2B 1
) ) O,
—B=-1

3x1

Substitute B=1 in @ Equation

Substitute A & B in @ Equation
x = let + 1(B)e?t

x = [2t — [t

5 MARKS
1. Solve: (3D + D — 14)y = 4 — 13e_ /3x
(3D2+ D —14) = 4 — 13e_ /3«
The auxiliary equation is
3m?4+m—-14=0
Bm+7)(3m—-2)=0

C.F = Ae /3x*Be2*

1 1 —7/
PI = O—Df(x) = 5 [4 —13e Bx]
3D +D —14
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1 —7/
= . (4) + > [—13e 3x]
3D +D — 14 3D + D — 14
PI, + PI,
1 ox
P.I, = : 4e
3D +D — 14
— 1 4eOX
0+0—14
P.Iy="%/1,
1 ~7
P.I, = 5 x(—13)e "/3x
3D + D — 14

Replace D by _7/3 Here 3D* +D — 14 =0 when D = 7/3 PI, =
(—136_7/396)

Z
6D+1

Replace D by =7/,

~7
P.l, =x— —13e” /3x
6(7/3) + 1( )
1 —7
= x_—13(—13e /Sx)
= xe /3x

The general solution is

_ 2 _
y = Ae "/3x + Be?* —7+xe "f3x
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2.(D*+D—6)y=e3* 4¢3
AE=m?>+m-—6
(m+3)(m—-2)=0
m=-3orm=2

C.F = Ae 3% 4+ Be?*

e—3x e—3x
P.I = =
(D+3)(D-2) (-3+3)3-2)
e3x +e3%x
=% TR
eSx eBx
P’ ]2 = =
(D+3)(D-2) @2+3)(2-3)
er xe—3x
(-34+43)(-3-2) =5
eBx xeSx
= Ae™%* + Be®* + — —
y e e 6 5
3. (D? — 10D + 25)y = 4e°* + 5
AE=m?—-10m+25=0
(m—-5(m-5)=0
C.F = (Ax + B)e>*
4€5x 4€5x

P.I,

" D-5M®-5 (G-5(G-5)
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2
= 74e5x = 2x2%e5*

P I ¢ Seox o Seox
2 (0-5)(0-5) (=5)(-5)
5
_ 2 _1
25 /s

y =C.F # PI, + PI,

= (Ax + B)e®* + 2x2%e>* +l
5

4, (D? — 2D — 15)y = 0 given that% = D and % = 2 when x=D
Given:
(D2 —-20—-15)y =0
Auxiliary Equation:
m?—-2m—15=0

m?+3m—-5m(m+3)=0

(m-5m+3)=0

m2=5m1=3

C.F: Ae™* + Be™2*
= Ae~3X + Be>*

General Solution : Ae 3% 4+ Bed* 5 @

dy_
dx |
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d?y _ :
—1=Ae73*(9) + Be>*(25) o @
dx

dy .

— =0when x =0 sub:in @

dx

0 = Ae3) (=3) + Be50)(5)

O=—-344+5B - @

d?y
— =2whenx =0 sub: @
dx?

2 = Ae 309 + Be5(0)(25)

2l=9A4 + 25B » (&

@x3 > 0=-94+ 15B

® =>2= 9A+25B

2= 40B
2 _p
40

1
B ="/

1
= —34 —
0=-3 +5(20)
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0= 3A+1
9 4
A=1/1

5. (D? — 3D + 2)y = e3*which shall vanish for x = 0 and for x = log 2

Given: (D? — 3D + 2)y = e3¥

Auxiliary Equation: m? —=3m+2 =0

m2—m-2m+2=0

m(m-—1) —2(m —

D=0

Ae* + Be?x
P I eSx
T D2—-3D+2
e3x
-2

pg. 41 BUSINESS MATHS EM/CEO TIRUVALLUR/12TH

~9-9+2

Send Your Questions & Answer Keys to our email id

- padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net www.TrbTnpsc.com

General Solution: y=CF + PT

y = Ae* + Be?* + ¢ /2

when x=0, y=0
3(0
0 = Ae® + Be?(® 4 ¢ s
1
0=A+B +“§

A+ B =:—-1/2 - @

When x=lonqg 2, y=0

3log2

0 = Ae'092 + Be?lo82 4 —

log 8

0 = Ae'©92 + Belog* ¢ —"

0=A4(2)+ B() + 8/,

0=24+4B +4

20+ 4B = —4 — |2

@+2=>A+2B=-2
@=A+B= -1/,

®'®: .'.B=_3/2
Sub: B = _3/2 in @
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. -1 " 3

,202°" 2
Sub: A=1, B:_3/2 in general solution.

362x eBx
= eX +
Y=o 2
1. Suppose that the quantity demanded
5dp dzp

Qq =29 —-2P — and quantity supplied

dt d2

Qs = 5+ 4P where p is the price. Find the equilibrium price for market

clearance.
At equilibrium,
QdQs
dp d*p
29 — 2P —-5—+ ——5 4p
dt dt? T
d’p _dp
-5 29—-5—-—2p—4p =0
dt? dt+ p p
d’p _dp
—5—+24—-6p=0
acz Cact p
d°p _ 5dp 6p = —24
dt2  dt P=

(D2 — 5D~ 8)P = —24

The auxiliary equation is
pg. 43 BUSINESS MATHS EM/CEO TIRUVALLUR/12TH

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net www.TrbTnpsc.com

m?—5m—6=0
(m—-6)(m+1)=0
m=6,—1
The roots are real and different
C.F = Ae™* + Be™?*

C.F = Ae® + Bet

b= 1 (—16) = —24¢0t
" D2-5D-—6 - (D=-6)(D+1)
—24 —24
=4

T(0-6)(0+1) -6
P=P.I+C.F

P = Ae® + Be t + 4

2. Suppose that the quantity demanded

2dp

d?p . )
— Otz and quantity supplied

Qy=13=6P +2

Qs = —3 + 2p where P is the price. Find the equilibrium price for market

clearance
At Equilibrium
QdQs
13 6P+2dp+d2p— 3+ 2P
dt  dt2
d2P+2dp+13+13 6 2p =0
dt? = dt B R
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d’p 2dp
16 —8P =0
dt? ik dt T
dzpa—de 8P = —16
dt? = dt B

(D?+ 2D —8)P = —16

The auxiliary equation is
m?+2m—-8=0

(m+4)(m-2)=0
m=—4,2
The roots are real and different.
C.F = Ae™* + Be™?*

C.F = Ae %t + Be?t

P.l.= (—16) = Sioe
" D2+2D-38 ~(D+4)(D-2)
—16 —16
=2

“(0+4(0-2) -8
P=C.F+P.I

P =Ae ™ * + Be*t +2
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CHAPTER -5

NUMERICAL METHODS
Missing ltems:
Given: U, = 1U; = 11,U, = 21,U; = 28 and U, = 29 find A%y,

AU, = (E — 1)*U,
= (E* — 4E3 + 6E%? — 4FE + 1)U,
= E*U, — 4E3y, + 6E*U, — 4Ey, + U,
= U, — 4U; + 6U, — 4U; + U,
=29—-4(28) + 6(21) —4(11) + 1

=156 —-156 =0

Given:ys; = 2,y, = —6,y: = 8,y, = 9 and y, = 17 calculate A*y,
Aty; = (E — D*y;
= (E* — 4E3 + 6E% — 4E + 1)y,
= (E*y; — 4E°y; + 6E%y; — 4Ey; + y3)
= Y7 = 4Y6 + 6y5 — 4Y4 + 3
= 17 — 4(9) + 6(8) — 4(—6) + 2
=17—-36+48+ 24 + 2
=55

3. From the following table find the missing value:

X 2 3 4 3) 6
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45.0 49.2 54.1 - 67.4

(%)

Aty, =0
(E—1*y, =0
(E* —4E3 4+ 6E* —4E + 1)y, =0
E*y, — 4E3y, + 6E?*y, — 4Ey, +y, =0
Va—4ys +6y; —4y; + ¥, =0

67.4 — 44, + 6(54.1) — 4(4.2)+= 0
45

240.2 = 4y,
~ ys = 60.05
1. If y = x3 — x? + x* — 1 calculate the values of y for x =
0,1, 2,3,4,5 and form the forward differences table.
y=x3—-x*+x—-1

x=0,1,23,4,5

y = f(x)
X Y | AYo | %Yo | 4%Yo | a7¥o | 2°¥e
0 1 1
1 0 5 4
9 5 15 | 10 6 0
3 20 | 31 | 16 6 0
4 51 | 33 | 22 6 0
5 | 104

3 MARKS (or) 5 MARKS
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1 s : : ;
2. Evaluate A [m] by taking ‘1’ as the integral of differencing.

A 1
[(x + 1)(x + 2)

1 __A B
(x+Dx+2) x+1 x+42

1 _Ax+2)+B(x+1)
x+Dx+2) (x+Dx+2)

1=A(x+2)+Bx+1)
Take x = 2
1=A(-2+2)+B(-2+1)
1=0+-B

where x=-1
1=A4(-1+2)+B(-1+1)

1=4+0
A=1

1 1 1
x+Dx+2) x+1 x+2

A[(x+1)1(x+2)] ZA(xil)_A(xiZ)

_l 1 1][1 1]
lx+h+1D) x+1 Ix+h+2 x+2

B 1 1 1 . 1
Cx+14+41 x+1 x+14+2 x+2

pg. 48 BUSINESS MATHS EM/CEO TIRUVALLUR/12TH

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net www.TrbTnpsc.com

1 1 1+1
x+2 x+1 x+3 x+2

2 1 1
S (x+2) x+1 x+3

2+ Dx+3) - (x+2)(x-3)—(x+2)(x + 1)
B (x+1D)x+2)(x+3)

_2(x*+4x+3)— (x> =5x+6) — (x* +3x + 2)
B (x+1D(x+2)(x+3)

2x>+3x+6—x>—5x—6—x*>—3x—2
(x+1D)(x+2)(x+3)

_2x2—2x2—8x—8x+6—6—2
p (x+1Dx+2)(x+3)

T GFrDE+2)(x +3)

1. Estimate the production for 1964 and 1966 from the following data

Year 1961 1962 1963 1964 1965 1966 1967
Production 200 220 260 - 350 - 430
Solution :
ASyk = 0
(E-1)°yk =0
(E1-5E*+10E3—10E?+5E-1) yk = 0
E>yk — 5E*yk + 10E3yk — 10%2yk + 5Eyk — yk = 0 (1)

PutK=0in (1)
ESyo — 5E*yk + 10E%yo — 10E?yo + 5Eyo —yo =0
v5—5y4+10y3—10y2+5y1—yo= 0
ys — 5(350) + 10y; — 10(260) + 5(220) — 200 = 0
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ye + 10y; = 3450 (2)

Put k=11is (1)
E5y1 - 5E4y1 + 10E3y1 - 10E3y1 - yl == 0

Y6 — 5ys + 10y, — 10y3 + 5y, — g, =0
430 — 5ys + 10(350) — 10y5 + 5(260) — 220 = 0
5y: + 10y; = 5010

Solve (2) and (3)
(2) - x5 5ys + 50y; = 17250

S5ys + 10y; = 5010

40y, = 12240

Vs =306
Sub y; = 306 in (1)

s + 3060 = 3450
ys = 390
~= 306 ys = 390

2. Find the missing entries from the following:

X 0|12 /3|4]|5
y 0| - |8 1|15| - |35
= f(x)
Solution:-
No. of values=4
A*f(x) =0
Ay, =0
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(E—=D* =0
(E* — 4E3 + 6E% — 4E + 1)y, = 0
E4uk — 4E33’k + 6E2yk — 4E3’k + Yk = 0 (1)

Put k=0in (1)
E*y, — 4E3y, + 6E*y, —4Ey, +y, = 0

Va—4ys +6y; —4y; +¥, =0
¥4 —4(15) +6(8) — 4y, + 0+ 0
Vs — 4y, =12
Putk=11in (1)
E*y, —4E3y, + 6E*y; —4Ey, +y;, =0
Vs — 4y, +6y3 =4y, +y; =0

35—4y,+60—32+7y, =0

—4y, +y; = 63 (3)
Solve (2) and (3)
—4y, +y; = —63
=1
Sub:y; =1in (1)
Ys — 4(1) = 12
Vs =38

y1 =1 Vs =8

pg. 51 BUSINESS MATHS EM/CEO TIRUVALLUR/12TH

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net

www.TrbTnpsc.com

GREGORY FORWARD FORMULA

Example: 5:17

The Population of a certain town is as follow:

5 MARKS
Year: X 1941 1957 1961 1971 1981 1991
Population 20 24 29 36 46 57
in lakhs: y

Using appropriate interpolation formula, estimate the population during the

period 1946.
Solution:
n nn-1) nn—1Dn—-2) ,
Y = Yo + A, + ———— 4%, - Ay, 4. ... ..
x = 1946 _ X" %o
T Th
X, + nh = 1946
x, = 1941 X%
h
h =10
5
1941 + n(10) = 1946 = —
10
n=05 = 0.5
X y Ay | A%y | A3y | Aty | ASy
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1941 | 20
4
1957 | 24 1
5 1
1961 | 29 2 0
7 1 9
1971 | 36 3 -9
10 -8
1981 | 46 5
5
1991 | 57
0.5 0.5(0.5 — 1) 0.5(05.01)(0.5 — 2)
y=20+—(4)+ (1) + (1)
1! 2! 3!
0.5(0.5 — 1)(0.5 — 2)(0.5 — 3)
Y (0)
¥ 0.5(0.5 — 1)(0.5 — 2)(0.5 — 3)(0.5 — 4)
51

= 20+4+2—-0.125+ 0.0625 — 0.24609
= 21.69 lakhs
Example: 5:2

(5) In an examination the Number of candidates who secured marks
between certain interval were as follows:

Marks 0-19 20-39 40-59 60-79 80-99
No. of 41 62 65 50 17
candidates

Estimate the Numbers of candidates whose marks are less than 70.

Solution:
n

" n(n+1)v2 +n(n+1)(n+2)v3

Y =Ynt

x =170
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X, =99
h =20
_x—xn
v g
70 — 99
=
20
= —1.45
X y Ay | A’y | A3y | Aty
0>20 41 62
0>40 | 103 3
65 -18
0>60 | 168 -15 0
50 -18
0>80 | 218 -33
17
0>100| 235
—1.45 —1.45)(—1.45+1)2x 1
=>235+( )(17)+( ) )
1 2x1
—1.45)(—1.45+1)(—1.45+ 2
(—1.45)( )( ) 1g)
3x2x1
N (—1.45)(—1.45+1)(—1.45+ 2)(—1.45)
4x3x2x1
6.459

= 235 — 24.65 —10.766 — T+O

= 235 —24.65—-10.766 — 1.0765
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= 198.50

CHAPTER -5

GREGORY FORWARD FORMULA
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Example: 5:20

5 MARKS

1. Estimate the premium for policies maturing at the age of 63.

Age 45 50 55 60 65
Premium | 11484 | 96.16 | 83.32 | 74.48 | 68.48
‘Let age=x, Premium=y
n n(n+1) nn+1)(n+2)
Y(x=xp+nh) = Vn + ﬂVYn + TVZ n 31
nn—1)n+2)(n+3
iy + NOTDEEDOED ¢
X y Vy | V2y | V3y | Vly
45 114.84
-18.68 | 5.84
50 96.16 -1.84
-12.84 0.68
55 83.32 4 -1.16
-8.84
60 74.48 2.84
-6
65 68.48
Xp+nh=63, x,=6548, h=5
—1.096
65.48 + n(5) = 63, n= z
2
T
—2 (=2
_ 2 - E(z+

1
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—2 (=2 —2
=(F+1) (5 +2)
. 3x2x1 : (=1.16)

=G+ )E+2)(F+3)

= 68.48 + 2.4 — 0.3408 + 0.07424 — 0.28288

+

(0.6)

= 70.585152
y(63) = 70.59
Example: 5:2
6) Find the value of f(x) and x=32
X 30 35 40 45 50
f(x) 15.9 14.9 14.1 13.3 12.5
n nn-1) ,
Y(x=x,+nh) = Yn + FAYn + 21 Ay, +
nm—1)(n—2 nnh—1)(n-2)(n—3
( )( )A3yn+ ( )( )( )A4yn+----
3! 4!
X y A, A%y A3y Aty
30 15.9
-1
35 14.9 0.2
-0.8 -0.2
40 14.1 0
-0.8
45 13.3 2
-0.8
50 12.5
Xp +nh =32,x, =30.0,h=5

32300

159+ n(5) =32, n= z
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—2—04
n—S— :

0.4(0.4 — 1) 0.4(0.4 — 1)(0.4 — 2)
2x1 (02)+ 3x2

0.4
=159 +— (-1 + (—0.2)

. 0.4(0.4 — 1)(0.4 — 2)(0.4 — 3)

(0.2)

:15.9_0.4+0.4(—0.6)(0.2) n 0.4(—0.6)(;1_6)(_0_2)
, 0:4(=0.6)(-1.6)(—2.6) 0.2)
I 24 '
(—0.048) 0.0768 0.19968
=159-04 + — —

2 6 24

15.9 — 0.4 + (—0.024) — 0.0128 — 0.00832
= 15.45488
£(32) = 15.45

Lagrange's
Using Lagrange’s interpolation formula find y(10) from the following table.

5 MARKS

X 5 6 9 | 11
y | 12 | 13 | 14 | 16

Xo = 5,x1 == 6,x2 = 9,X3 =11
Yo = 12,91 = 13,7, = 14,y; = 16

(x —x)(x — x2) (x — x3)

(o — x1) (o — 22) (X — x3) 70
(x = x6) (x — x,)(x — x3)

(21 — x0) (x — x2 — x3) (X1 — x3)

y=fx)=

+
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Xy + (x—x0)(x—x1)(x—x3)

(x2—x0)(x2—x1)(X2—x3) 2

(x—x0)(x—x1)(x—x3)
X
(x3—x0)(x3—x1)(x3—x1) %

_(x=6)(x—9)(x—11)

(x—=5x-9)(x—-11)
" G-06G-eG_1n Pt

6-96-96-9 I+

(x=5)(x—6)(x—11) (x=5)(x—6)(x—-9)
(9-5)(9-6)(9-) x(14) + (11.5)(11-6)(11-9) x (16)

Put x=10,

y =10 = f(10)
~ (10 -6)(10 — a)(10 — 11)

—DH)(=0) (12)
(10 — 5)(10 — 9)(10 — 11)
D=3)(=5)
(10 — 5)(10 — 6)(10 — 11) (10 — 5)(10 — 6)(10 — 9)
(13)+ BE)(=2) \ OB (16)

A1) 5(1)(=1) 5(4)(~1)
"o P T iy P T aee P

5(4) (1)

GIOIO

1 (12) 13 . 5(4) ) 4x16
6 3 6 12
12 13 70 64

6 3t t12

432 — 936 + 2520 + 1152

216
4104 — 936 3168
216 216

=14.66
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1. Using interpolation estimate the business done in 1985 from the following

data
5 MARKS

Year 1982 1983 1984 1986
Business done 150 235 365 525
(in Lakhs)

x, = 1982,x; = 1983,x, = 1984, x; = 1986

v, = 150,y, = 235,y, = 365,y; = 525
(x —x9)(x — x3) (x — x3)
=f(x) = XY, +
e (xo — x1) (x5 — x2) (X5 — x3) 50
(x — x5)(x — x2)(x — x3) (x — x,)(x — x1)(x — x3)

XV1

(21 — x0) (21 — x2) (X1 — X3) (23 — x5) (X2 — x1) (x5 — x3)

(x — x,)(x = x1)(x — x3)
(x5 — x0) (3 — x1) (X3 — x3) 1

(x — 1983)(x — 1984)(x — 1986)

= 150
(1982 — 1983)(1982 — 1984)(1982 — 1986) .
(x —1982)(x — 1984)(x — 1986)

* (1983 — 1982)(1983 — 1984)(1983 — 1986)

(x +1982)(x — 1983)(x — 1986)
x235 + X 365 +
(1984 — 1982)(1984 — 1983)(1984 — 1986)

x—1982(x—1983)(x—1984)
(1986—-1982)(1986—1983)(1986—1984)

X 525

Put x=1985

85 = (1985 — 1983)(1985 — 1984)(1985 — 1986)
/ - D(2(=3) x
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(1985 — 1982)(1985 — 1984)(1985 — 1986) _
X

DEDE3) 32
(1985 — 1982)(1985 — 1983)(1985 — 1986)
DO X365+
(1985 — 1982)(1985 — 1983)(1985 — 1986) Eoc
®E)Q2) :
_ (2)(i)§_1)x s (3)(1;(—1))( e (3)(2_)4(—1) o) (3)(;4)(1) )

_ Gmso) +(—235) + (§x365> + stzs)

2
150 235 + 1095 N 525 300 — 1880 + 4380 + 1050
4 2 4 8
_5730-1880 3850 _ .. ..
N 8 .Y
CHAPTER -6
Random variable and Mathematical Expectation
2 MARKS
1. Number of cars of some of the households are given below.
No. of cars 0 1 2 3 4
No. of households 30 320 380 190 80

Compute probability mass function and also verify P(xi) is a probability
mass function?

pg. 61 BUSINESS MATHS EM/CEO TIRUVALLUR/12TH

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net www.TrbTnpsc.com

Soln:
Let x be the no. of cars.

A=x] No. of households P(x)

0 30 0.03

1 320 0.32

2 380 0.38

3 190 0.19

4 80 0.08

1000 1.00

here(i) p(xi) = 0, vi and

(i) Xipxi) =1

~ p(x)is a probability mass function.
2. Find the expected value for the random variable of an unbiased die.

3. Let X be a random variable and y = 2x+1. What is the variance of Y if
variance of Xis 5?

3 MARKS
4. A coin is tossed thrice. Let X be the number of observed heads. Find the
cumulative distribution function of X.
Soln: The sample space (S)

S={C(HHH), (HHT), (HTH), (HTT), (THH), (THT), (TTH), (TTT)}
X takes the values: 3,2,2,1,2,1,1and 0.

Range of X 0 1 2 3

1 3 3 1

P(x) — — — —

N R R

F(x = 5 5 1
(9 8 8 8

Thus we have,
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( 0,Forx <0

1

g,forO <x<l1
4

Fx(x)=<§,for1 <x<2

7

g,forZ <x<3

\1, forx <3

For practice:
5) Suppose, the life in hours of a radio tube has the following p,d,f:

100
——— ,when x > 100

f(x) =1 x2"’
0, when x < 100

Find the distribution function.

6. Suppose the p.m.f of the discrete random variable of
X=x 0 1 2 3
P(x) 02 01 04 03

What is the value of € (3x+2x?) = ?

7. If F(x) is defined by F (x) = Kex; 0 < x < oo is a density function.
Determine the constant K and also the mean.
8. A continuous random variable x has the following distribution function.

0,0f <1
F(x) =<K(x—D*of1<x <3
1,0f x>3
5 MARKS
9) a continuous random variable x has the following probability function.
X=X 0 1 2 3 4 5 6 [
p(X) 0 K 2K 2K 3k k? 2k? 7k>+k

(i) Find K (i) Evaluate p(x < 6),p(x = 6)and p(0 < x < 5) (iii)lf
pc(x < x) > % then find the minimum value of x.
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Solution:
(i) Findk: Y7_op(x) =1

p(0) + p(1) +p(2) + p(3) + p(4) + p(5) +p(6) +p(7) =1
0+k+2k+2k+3K+k?*+2k*+7k*+k=1

10k?+9k—1=0

(k+1)(k—1—10)=0
1

= -1 =
K ' K 10

. 1
K must not a negative value. ~ K = =

(i) p(x <6) =p(0) + p() +p(2) + p(3) + p(4) +p(5)
=04+ K+ 2K + 2K + 3K + K?

= K? + 8K

1 8
R(x <6) =5 +-5=001+08 =081

p(x = 6) =p(6) +p(7)

=2k*+7k*+ K

_opz—of LY _
= 9k? = 9 (=) = 0.09

p(0<x<5)=p1)+p2)+p@3)+pH)
= K+ 2K + 2K + 3K

=8k =0.8

(iiypax < %) >~
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(@stm=o<%
(bp(x<1)=K=01<-
(Qsta=03<%
(@Mﬁs@=o5<§

() px<4)=08>

~ The minimum value of x is 4.

For Practice:

10) the length of time (in minutes) that a certain person speaks on the telephone
is found to be random phenomenon, with a probability function specified by the
probability density function For x as,

Ae ™5 Forx >0
F = ’ —
(x) { 0, other wise

(i) Find the value of A that makes for x ap.d,f.

(if) What is the probability that the number of minutes that person will take over
the phone is

(i) More than 10 minutes (i) less than 5 minutes

(iii) between 5 and 10 minutes.

11) Determine the mean and variance of a discrete random variable, given its
distribution as follows,

X=X 1 2 3 4 5 6
M |1 2 3 4 5 1
6 6 6 6 6

12) The number of miles an automobile for lasts before it reaches a critical point
in tread wear can be represented by a p.d.f.
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1 _x
—_— 30
fe)=1{30°
0 ;forx <0
Find the expected number of miles (in thousands) a tire would last until it reaches

the critical tread wear point.

; for x>0

13) The probability density function of a random variable x is F(x) = ke ~1*1,
—o0 < x < oo Find the value of k and also find mean and variance for the
random variable.

CHAPTER -6

Probability distributions:

2 MARKS
1. The mean of a binomial distribution is 5 and standard deviation is 2,
Determine the distribution.
Soln: Given mean=np =5

SD =\/npq = 2
var = npq = 4
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wq_4_ . 4y o _ i _1
wp —5-14="/sep=1-a="/s

~np=5=>n=25

1\" 25—
p(x =1r) =ncrp"a™ " = 25Cr (E) (4/5) '

2. The mortality rate for a certain disease is 7 in 1000. What is the probability for
just 2 deaths on account of this disease in a group of 400?

Soln: Given:  p =7/1400; " = 400

1= _ 7x400 _
"P =000
e—llx 6_2'8(2.8)x
plxr=x) = x! \ x!
—-2.8 2
p(x = 2) = e x(lz.s) _ 0.06x7.84 _ 0.2354
Sums for Practice:
2 MARKS

3. Mention the properties of poisson distribution.
4. In a family of 3 children, what is the probability that there will be exactly 2
girls.
5. The mean of Binomial distribution is 20 and standard deviation is 4. Find the
parameters of the distribution.
6. Verify the following statement:
The mean of aB.D is 12 and its S.D is 4. (S.D — Standard deviation)
7. In tossing of a 5 fair coins, find the chance of getting exactly 3 head.
8. If the probability of success is 0.09, how many trails are needed to have a

probability of atleast one success as 1/3 or more?

9. Write down any 3 characteristics of normal probability curve.

10. The average daily procurement of milk by village society in 800 litres with a
standard deviation of 100 litres. Find out proportion of societies procuring milk
between 800 litres to 1000 litres per day.

3 MARKS:
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11. X is normally distributed with mean 12 and SD4. Find (X< 20) and P (0<

x < 12)

12. In a P.D the first probability term is 0.2725. Find the next probability term:
13. Assume that a drug causes a serious side effect at a rate of 3 patients per one
hundred. What is the probability that atleast one person will have side effects in a
random sample of ten patients taking the drug?

14. If the chance of running a bus service according to schedule is 0.8. Calculate
the prob on a day schedule with 10 services atleast one is late.

15. When counting red blood cells, a square grid is used, over which a drop of
blood is evenly distributed. Under the microscope an average of 8 erythrocytes
are observed per single square. What is the probability that exactly 5 erthrocytes
are found in one square?

16.3 marks (model sum)

The average number of customers, who appear in a counter of a certain bank per
minute is two. Find the probability the during a given minute (i) No customer

appears
(ii) 3 or more customers appear. (e_0.1353)
Soln:. A=2

e 2(2%)

x!

(i) P(x = x) = T2 x =

(i)p(x=3)=1-px<3)=1-[p(x=0]+p(x=1) +plx = 2)]
YiPmg! €
=1 — e 2 E-I_F-I_? =1—0.1353[5]

=1-0.6765 = 0.32.35

5 MARKS
17. In a distributioin 30% of the items are under 50 and 10% are over 86. Find
the mean and S.D of the distribution.
Soln: By data
p(—o0 <><>) = 0.3
p(0<<,2z1) =0.2
= 7, — 0.53(- it lies on left side)
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Also: Z; = xld‘” = 500_“ = —0.53

50 —u = —-0.530 @
p(Z, <z<x)=0.1

p(0<z<z,)=04=Z, =1.28 (from the normal table)

z2=x;“=> a_”=1.28
86 — = 1.280 @
Q-0 =
86 — u =1.280

oc=20in @=
86 — u = 1.28(20)
u=86—256=604
-~ mean =60.4and S.D =0 = 20
Sums for Practice:

18. The sum and product of the mean and variance of a B.D are 24 and 128. Find
the distribution.
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19. Forty percent of business travellers carry a laptop. In a sample of 15 business
travelers.

(i) What is the probability that 3 will have a laptop?

(i1) What is the probability that 12 of the travellers will not have a laptop.

(iii) What is the probability that atleast 3 of the travellers have a laptop.

20. The distribution of the number of road accidents per day in a city is poisson
with mean 4. Find the number of days out of 100 days when there will be (i) no
accident.

(i1) atleast 2 accidents and (iii) at most 3 accidents.

21. A sample of 125 dry battery cells tested to find the length of life produced the
following result with mean 12 and SD 3 hours. Assuming that the data to be
normally distributed, what percentage of battery cells are expected to have life.
(i) more than 13 hours

(ii) less than 5 hours

(iii) between 9 and 14 hours.

22. Time taken by a construction company to construct a flyover is a normal
variate with mean 400 labour days and standard deivation of 100 labour days. If
the company promises to construct the flyover in 450 days or less and agree to
pay a penalty of $10,000 for each labour day spent in excess of 450 days. What is
the probability that

(i) the company pays a penalty of atleast ¥ 2,00,000?

(if) the company takes atmost 500 days to complete the flyover?

CHAPTER -8
2 MARKS
1. A server channel monitored for an hour was found to have an estimated mean
of 20 transactions transmitted per minute. The variana =4. Find the standard
error.
Soln: Given Var = ¢2? =4

pg. 70 BUSINESS MATHS EM/CEO TIRUVALLUR/12TH

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net www.TrbTnpsc.com

SD=0=2
n=1hr =60min
x = 20min
. std error = i—i
’ Vi V60
0.2582

2. The standard deviation of a sample of size 50 is 6.3.Determine the standard
error whose population standard deviation is 67
Soln:
n = 50,s = 6.3 (sample)
(populak)o = 6

o2
The std error for sample S.D } = N
6x6
2150
=2= 06

10
=~ Standard error for Sample S.D }=0.6
3. A die is thrown 9000 times and a a throw of 3 or 4 is observed 3240 times.
Find the standard error of the
proportion for an unbiased die.
Soln:Sample size n=9000
Population proportion p=p(getting 3 ro 4)

_1+1_2_1
6 6 6 3
p = 0.333,

Q=1=P=1-0.3333 =0.6667

The S.E for sample proportion is given by SE = \/P;Q =

\/(0.333)(0.6667) — 0.0049

9000
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4. In a sample of 400 population from a village 230 are found to be eaters of
vegetarian items and the rest non-vegetarian items. Complete the S.E assuming
that both veg and non-veg foods are equally popular is that village?
Soln:

n = 400
p=q= 1/2(-:both veg & non veg are equal)

1 1
S.E. for sample proportion }= \/P;Q _ |L2xs

400

1/ 1

2

=—==—=20.025
20 40

Sums for practice:
5. Find the sample size for the given std deviation 10 and the S.E with respect of
sample mean is 3.

6. A wholesaler in apples claims that only 4% of the apples supplied by him 600
apples contained 36 defective apples. Calculate the standard error concerning of
good apples.

7. A sample of 1000 students whose mean weight is 119 1bs (pounds) from a
school in Tamil Nadu state was taken and their average weight was found to be
120 Ibs with a standard deviation of 30 1bs. Calculate the standard error of mean.

8. A random sample of 60 observations was drawn from a large population and
its standard deviation was found to be 2.5. Calculate the suitable standard error
that this sample is taken from a population with standard deviation 3?

3 MARKS
9. A sample of 100 measurements at breaking strength of cotton thread gave a
mean of 7.4 and a standard deviation of 1.2 gms. Find 95% confidence limits for
the mean breaking strength of cotton thread.
Soln: Givenn = 100,x = 7.4,8 = 1.2
Here 0 =8 = 1.2, Zd), = 1.96

26" 12 _
S.E= /\/ﬁ—m—O.lZ
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95% confidence limits for the population mean area
o

JE—Zd/2 (ﬁ) <u< JZ+Zd/2 (O-/\/H>
7.4 —(1.96x0.12) < pu < 7.4 + (1.96 x 0.12)
7.165 < u < 7.635

10. A machine produces a component of a product with a standard deviation of
1.6 cm in length. A random sample of 64 component was selected from the
output and this sample has a mean length of 90 cm. The customer will reject the
part if it is either less than 88 cm or more than 92cm. Does the 95% confidence
interval for the true mean length of all the components produced ensure
acceptance by the customer?
Soln:
Given:
Sample | Population
Xx=90| og=1.6
N=64

Z*[5 = 1.96 (5% level of significance)

1.6 _ 16

_0 _ 16 16 16 _
S.E= /\/ﬁ_\/a_s_so_
1 = mean length (population) confidence interval is XZx/, (U / \/ﬁ) < ux +

o
Zx/z( /\/ﬁ)
ie, 90 — 1.96(0.2) < u <90 + 1.96(0.2)

89.61 < u < 90.39

1_02
5

= that the probability of the population mean length of the component will fall is
this interval (89.61, 90.39) at 95%.

11. The mean life time of a sample of 169 light bulbs manufactured by a
company is found to be 1350 hours with a standard deviation of 100 hours.
Establish 90% confidence limits within which the mean life time of light bulbs is
expected to lie?

Soln:

Sample | Population
X o
= 1350 hrs | = 100 hrs
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n=169

5 MARKS
12. (i) A sample of 900 members has a mean 3.4cm and SD 2.61cm. Is the
sample taken from a large population with mean 3.25c¢cm and S.D 2.62cm?
(i) If the population is normal and its mean is unknown, find the 95% and 98%
confidence limits of true mean.

Soln;
Sample Population
n=900 |u
= 3.25CM
x=3.4cm o=261
S=2.61cm

Null hypothecs Hoi u = 3.25¢m (ie the sample has been taken from the
population with mean=3.25)

Alternative hypothesis: Hi: u # 3.25cm

Level of significance a = 5%

Significant or table value Zaj, =196

Test Statistic:

F—u 34-325

2.61

Z== .
n
yl 900

0.15
Z=—F-—=1.724
0.087 724 (Calculated value)

v Z < Zxy, =1.724 <196
Calculated value < table value.
~The sample has been drawn from the population mean.

(iif) Confidence limit:
95% confidential limits are
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3.4 — (1.96 x 0.087) < u < 3.4+ (1.96 x 0.087)
3.229 < u3.571

98% confidential limits are
3.4 —(2.33x0.087) <u <34+ (2.33x0.087)
3.197 < u < 3.603.
= 95% confidential limits is (3.229, 3.571)and 98% confidential limits is
(3.197,3.603).

Sums for practice:

13. The mean weekly sales of soap bars in departmental stores were 146.3 bars
per store. After an advertising campaign the mean weekly sales in 400 stores for
a typical week increased to 153.7 and showed a standard deviation of 17.2. Was
the advertising campaign successful?

14. The wages of the factory workers are assumed to be normally distributed with
mean and variance 25. A random sample of 50 workers gives the total wages
equal to ¥ 2550. Test the hypothesis u = 52, against the alternative hypothesis

1 = 49 at 1% level of significance.

15. An ambulance service claim that it takes on the average 8.9 minutes to reach
its destination in emergency calls. To check on this claim, the agency which
licenses ambulance services, has then timed on 50emergency calls, getting a
mean of 9.3 minutes with a standard deviation of 1.6 minutes. What can they
conclude at the level of significance.
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BUSINESS MATHS
IX. APPLIED STATISTICS
2 MARKS

1. Fit a st.line by the method of freehand method for the given data.

Year:
Sales:

.‘

|70

2000 2001 2002 2003 2004
30 4625 5940

NVAVAYA

| | | | | | | »
T T T T T »

A

o
aQ

<

A
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60
50
40

30
20

10

X 2000 2001 2002 2003 2004 2005 2006 2007 X
Y

2. Uses of Index Number:
(i) It is an important tool for the formulating decision and management policies.
(ii) It helps in studying the trends and tendencies.

3 MARKS
3. Fita trend line by the method of semi-averages for the given data.

Year: 2000 2001 2002 2003 2004 2005 2006
Sales: 105 115 120 100 110 125 135
Soln: The number of years is odd (seven)

We will leave the middle year’s production value.

Year | Production Average
2000 105 105 + 115 + 120
2001 115 3
2002 120 = 113.33
2003 | 100(left

ou) | 1104125+ 135
2004 110 3
2005 125 = 123.33
2006 135
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4. Calculate three-yearly moving averages of number of students studying in a
higher secondary school in a particular village from the following data.

Year 1995 1995 1997 1998 1999 2000
No. of 332 317 357 392 402 405
Students:
Year 2001 2002 2003 2004
No. of 410 427 435 438
Students:
Year No. of 3-yearly 3-yearly
students moving moving
total averages
1995 332 - -
1996 317 1006 335.33
1997 357 1066 355.33
1998 392 1151 383.67
1999 402 1199 399.67
2000 405 1217 405.67
2001 410 1242 414.00
2002 427 1272 424.00
2003 435 1300 433.33
2004 438 - -

5. Find the trend of production by the method of a five-yearly period of moving
average for the following data.
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Year | 197 | 198 [198 |198 | 198 |[198 | 198 (198 |198 | 198 |198 | 199
: 9 0 1 2 3 4 5 6 7 8 9 0
Prod [126 |123 | 117 [128 |125 |124 130 |114 (122 |129 |118 |123
Soln:
Five- Five-
Year | Production year Y&
moving | moving
total |average
1979 | 126 - -

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net www.TrbTnpsc.com

1980 |123 - -
1981 | 117 619 123.8
1982 |128 617 123.4
1983 |125 624 124.8
1984 | 124 621 124.2
1985 | 130 615 123
1986 | 114 619 123.8
1987 122 613 122.6
1988 |129 606 121.2
1989 | 118 - -
1990 |123 - -

6. Calculate the cost of living Index number for the year 2015 with respect to
base year: 2010 of the following data.

Number of Price (Price) From the tafbleawe have
. units 2015 to fin
Commodities 40(2010) (2010) POqO P1q0
Rice 5 1500 1750 7500 8750
Sugar 3.5 1100 1200 3850 4200
Pulses 3 800 950 2400 2850
Cloth 2 1200 1550 2400 3100
Ghee 0.75 550 700 412.5 525
Rent 12 2500 3000 30000 36000
Fuel 8 750 600 6000 4800
Misc 10 3200 3500 32000 35000
84562.5 95225.

Hence, the cost of living Index number for a particular class of people for the ear
2015 is increased by 12.61% as compared to the year 2010.

7. Construct the cost of living Index number for 2011 on the basis of 2007 from
the given data using family budget method.

Price
Commodities 2007 2011 Weights P=2x100 pv
po
PO P1
A 350 400 40 114.285 4571.4
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B 175 250 35 142.857 4999.99
C 100 115 15 115 1725
D 75 105 20 114 2280
E 60 80 25 133.33 3333.3
135 16909.7315
Cost of living Index number = LPV _ 169097315 _ 1252572

Yv 135
Hence the cost of living Index number for a particular class of people for the year

2011 is increased by 25.25% as compared to the year 2007.

8. A machine drills hole in a pipe with a mean diameter of 0.532 cm and a
standard deviation of 0.002 cm. Calculate the control limits for mean of samples
5.

Sol:
Givenx = 0.532,0 = 0.002,n =5
The control limits for x- chart is

UCL=%+3-==0532+ 3(0%02) — 0.5346
CL=% = 0.532
LCL=% — 3% — 0532 —3 3“"350“2) — 0.5293

For practice
9. Using fisher’s ideal formula. Compute price Index number for 1999 with 1996
as base year, given the following:

Year Commodity: A Commodity: B Commodity: C
Price Quantity Price Quantity Price Quantity

1996 5 10 8 6 6 3

1999 4 12 74 7 5 4

10. The following data gives the readings for 8 samples of size 6 each in the

roduction of a certain product. Find the control limits using mean chart,
Sample 1 2 3 4 5 6
Mean 300 342 351 319 326 333
Range 25 37 20 28 30 22
5 MARKS
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11. Given below are the data relating to the sales of a product in a district.
Fit a straight line trend by the method of least squares and tabulate the trend

values.
Year: [1995 1996 1997 1998 |1999 |2000 |2001 |2002
Sales: |6.7 5.3 4.3 6.1 5.6 7.9 5.8 6.1
Soln:
Computation of trend values by the method of least squares.
In case of even number of years, let us consider
X = x—Arithmetic mean of two middle years)
0.5
Year Sales (Y) | x=*=19985 XY X? Trend
0.5 values (Y?)
1995 6.7 -7 -46.9 49 5.6166
1996 5.3 -5 -26.5 25 5.719
1997 4.3 -3 -12.9 9 5.8214
1998 6.1 -1 -6.1 1 5.9238
1999 5.6 1 5.6 1 6.0262
2000 7.9 3 23.7 9 6.1285
2001 5.8 5 29 25 6.2309
2002 6.1 7 42.7 49 6.3333
47.8 8.6 168
a=%2=28_5975
any 8.2
b = S 1e8 = 0.0512

y=a+bx =5975+ 0.0512x

5.975 + 0.0512(——=>7)

12. Calculate the seasonal index for the quarterly production of a product. Using

the method of simple averages.

Year |I I i IV
quarter | quarter | quarter | quarter
2005 | 255 351 425 400
2006 | 269 310 396 410
2007 |291 332 358 395
2008 |198 289 310 357
2009 |200 290 331 359
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2010 |250 300 350 400
Quarterly | 1463 1872 2170 |2321
Total
Quarterly | 243.83 312 361.67 | 386.83
Averages
S.I for | quarter = 226rag¢ of Lauartery )y,
Grand average
Grand Average = —2%3 = 3260833
S.I for | quarter = 223.833°%100 = 74.77
326.3018233
S.I for Il quarter = X100 = 95.68
*3616667
S.I for Il quarter = —————X100 =110.91
S.I for IV quarter = ————X100 = 118.63
326.0833

13. Construct the Laspeyer’s , Paache’s and Fisher’s price index number for the

following data. Comment on the result.
Sol:

Commodities | Base | Year Current | Year Podo | Pod1 | P10 | P101
price | quantity | price | quantity
15
Rice 10 |5 16 8 75 1120 |80 |128
Wheat 8 6 18 9 60 |90 |108 |162
Rent 9 7 15 8 56 |64 |105 /120
Fuel 5 12 6 45 |54 160 |72
Transport 11 |4 11 7 A4 |77 |44 |77
Miscellaneous | 16 |6 15 10 96 |160 [90 |150
376 | 565 487 | 709

Laspeyre’s Price Index number

L 2P0
Py, =
> PoY0
Paasche’s Price Index number
P _ 2 pl Q1
Py =c—
X Pot1

Fisher’s Price Index number.
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x100 = ———x100 = 129.5212

376

709
x100 = ——x100 = 125.4867
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P31 = (\/ZW’" x Zpl‘“) x100 = |2=7X7%4 100 = 127.4879
XDPoldo  XLPod1 376 x 565

On an average, there is an increase of 29.52%, 25.48% and 27.48% in the price of
the commodities by Laspeyre’s Paasche’s, Fisher’s price index number
respectively, when the base year compared with the current year.

14. Construct fisher’s price index number and prove that it satisfies both time
reversal test and factor reversal test for data.

Commodities | Base | year current | year Podo | Pod: |P1do | P101
price | quantity | price | quantity

Rice 40 5 48 4 200 160 |240 |192
Wheat 45 2 42 3 90 |135 |84 |126
Rent 90 4 95 6 360 |540 |380 |570
Fuel 85 3 80 2 255 170 240 |160
Transport 50 5 65 8 250 400 325 |520
Miscellaneous | 65 1 72 3 65 |195 |72 |216

1220|1600 | 1341|1784

Fisher’s price index number:
F [XP190 _ XP1q1 1341 1784
Py X x 100 X x 100
XPodo  2XPod1 1220 ~ 1600

= 110.706

Time Reversal Test: Py; x Pjp =1

il 2PPL, x P, q1x XP,q1x 2P, q,
LT IYP qox XP,q1x X P, q1 x Y.P,q,

_ |1341x 1784 x 1600 x 1220
(1220 x 1600 x 1784 x 1341

Factor Reversal Test:
Y. Piqq

% Poqo

Py1 x qo1 =
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Py, x Qgy = Y Piqox X Piq1 x 1Py x Xq, Py
01 X (o1 Y. Pyqo x X Pyq1 x Y, qoPy x Y, qoP;

_ \/ 1341 x 178 x 1600 x 1784

1220 x 1600 x 1220 x 1341

_ |1784x1784 1784 ¥ Piqy
-~ J1220x 1220 1220 X P,qq

~ Time Reversal and Factor Reversal Tests are Verfied.

15. You are given below the values of sample mean ( x) and the range (R) for ten
samples of size 5 each. Draw mean chart and comment on the state of control of
the process.

Sample 1 2 3 4 5 6 7 8
Number 9 10
X 43 49 37 44 45 37 51 46
R 43 47
5 6 5 7 7 4 8 6
4 6
Given the following control chart constraint for n=5, A,=0.58, D3=0 and
D4=2.115.
Sol:
F=22 =22 =442
R=£f =353
n 10 _
UCL = kx+A2R=44.2+0.483 (5.8) = 47
CL=x=44.2

LCL = X-A;R = 44.2 — 0.483(5.8) = 41.39

y

197

51

OCL

TR I LN

&
<

pg. 84 BUSJJ\IESS MATHS EM/CEO TIRUVALLUR/12TH

Send Your Questions & Answer Keys to our email id - padasalai.net@gmail.com



www.Padasalai.Net

www.Padasalai.Net www.TrbTnpsc.com

39
37 37 37

The above diagram shows all the three control lines with the data points plotted.
Since four points falls out of the control limits, we can say that the process is out
of control.

For practice:
16. In a production process, eight samples of size 4 are collected and their means

and ranges are given below. Construct mean chart and range chart with control
limits.

Sample 1 2 3 4 5 6
Number /7 8
X 12 13 11 12 14 13
R 16 15
2 5 4 2 3 2
4 3

17. The following data gives the readings for 8 samples of size 6 each in the
roduction of a certain product. Find the control

Sample 1 2 3 4 5 6
Mean 300 342 351 319 326 333
Range 25 37 20 28 30 22

Given n=6, A,=0.483

18. Use the method of monthly averages to find the monthly. Indices for the
following data of production of a commodity for the years 2002, 2003, and 2004.
2002 15 18 17 19 16 20 21 18
17 15 14 18

2003 20 18 16 13 12 15 22 16
18 20 17 15

2004 18 25 21 11 14 16 19 20
17 16 18 20
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OPERATION RESEARCH
2 MARKS
1. What is feasible solution and non degenerate solution in transportation
problem
2. What do you mean by balanced transportation problem

3 MARKS
3. What is the difference between Assignment problem and transportation
problem.
4. Obtain an initial basic feasible solution to the following transportation problem
by using least — cost method.
D1 D2 D3

5 | 0125
4 10235
9

03 40

Demand 30 25 45
Sol:
Total supply =25+35+40 =100
Total demand = 30+25+45 = 100
Total supply = Total demand.
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The given problem is balanced transportation problem. Hence there exists a
feasible solution to the given problem.

l. allocation
D1 D2 D3
9| 8| 5 | 0125
6 |8 02 35
71619
0340

Demand 30 25 45

[-- The least cost is 4 and it is in (O2D3)
min (45,35) = 35]

Il. allocation.
D1 D2 D3
9| 8|5 |01
716 1|9
03
Demand 30 25 45
[~ The least cost is 5 and it is in (O1D3)
min (10,25) = 10]
[1l. allocation
D1 D2
9 8 | 0115
7 6
03 40/15

Demand 30 25/0

[ The least cost is 6 and it is in (O3D2)
min (25,40) = 25]

V. allocation D1
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01 | 7 20

03 15/0

[ The least costis 7 and it is in (O3D;)
min (30,15) = 15]

V. allocation

D1

9
T 20/5

15/0

min (20,15) = 15.
Thus the allocations are.

D1 D2
9 | 8| 5 0125
6 |8 |4 02 35
71619

03 40
Demand 30 25 45

The transportation schedule is

O> Di&1 D2 0O; B3 O3 > DO D2, O3
cost = (9x15) + (5x10) + (35x4) + (15x7) + (25x6)

= 135+50+140+105+150 = ¥580.

D3

Ds

5. Three jobs A,B, and C one to be assigned to three machines U,V and W. The
processing cost for each job machine combination is shown in the matrix given
below. Determine the allocation that minimizes the overall processing cost.

Machine

Job U V
17 |25 | 31 | A
10 | 25 | 16 B
12 | 14 | 11
C

Sol:
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Here the number of rows and columns are equal.
- The given assignment problem is balance.
Step 1: Select a minimum element in each row and subtract this from all the

elements in its row.
U V W Row

min
08 |14]17] A
0|15/ 6 |10| B
113/0]11|C

Here colun V has no zero. Go to step 2.
Step 2 : Select the minimum element in each column and subtract this from all

the elements in its column.

u v W
0|5 14| A
0(12| 6
100B

C

Now, each row and column contains atleast one zero. Hence assignment can be

made.
Step 3:

Examine the rows with exactly one zero mark it by and draw a vertical line.
After examining the row, examine thd-Lolumn with one zero and mark it by

and draw a horizontal line.

u v W
Q|5 (14| A
0|12 6
50 °

C
5 14

Now the elements not lying on the line are 2 & and min is 5 subtract 5 from

all these number and add 5 to 1 which lies in the intersecting lines. Other

numbers remains the same.

A new cost matrix will be formed and repeat step 3.
u v W

—1

g [P
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Thus all the 3 assignment schedule and total cost is
Job Machine  Cost
A Y -25

B u -10
C w 11

Total cost = 346
6. Given the following pay=off matrix (in rupees) for three strategies and two
states of nature,

States of
Strategy nature
Es E>
St 40 60
Sz 10 -20

S3 -40 150
Select a strategy using each of the following rule (i) maximum (ii) Minimax
Sol:
Strate S;Z,:Srzf Maximum | Minimum
> Pay off Pay off
El E2

St 40 | 60 60 40

S, 10 | -20 10 20

S;  |-40|150 150 40

(i) Max (40, -20, -40) =40
~. strategy si is the best according to maximum criteria.
(ii)  Min (60, 10, 150) = 10°
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= Strategy sy is the best according to mini max principle.

For practice
7. A business man has three alternatives open to him each of which can be
followed by any of the four possible events. The conditional pay offs for each
action — event combination are given below.

Alternative  Pay-offs (conditional events)
A B |[C |D
X (8 |0 6

10
Y |4 |12 |18 |-2
Z (1416 |0 |8.
Determine which alternative should the business man choose, if he adopts the
maximum principle.

5 MARKS
8. Obtain an initial basic feasible solution to the following transportation problem
by using (i) least cost method.
(ii) Northwest corner rule.
(i11) Vegel’s approximation method.
I Il

1126 | A7
0142 B 17
3115
Cll
10 10 10
9. Obtain the initial solution for the following problem
A B C
2 | 7|4 ]| Sources1l5
3131 )3
5147
116|237
414
7 9 18
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10. Obtain an initial basic feasible solution to the following transportation
problem using yogel’s approximation method.

Ware houses Stores
| [ 11 \Y;
Availability(9i)
51| 3] 334
313|541
6 | 4 | 4| 3|12
4 1|4 |5 |10

11. Solve the following assignment problem. Cell values represent cost of

assigning job A, B,C and D to the machines 1,11,111 and IV.

Machines.

Jobs I | I 1 | B A/
1012 (19|11 A
5110, 7| 8 3
1214 (13|11
8115|119 | ¢

D
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