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Mathematics and Statistics Commerce Part 2

Std XII

T3 3. I qUSHet AIGTYEAHTA Heb Wl FUTRA AR
73 3. 6 Istan w4 | of which the drawee receives the payment of which the drawer receives the payment
& 16 ot 3@
g3 3. 6 s & | If the drawee of the bill wants money If the drawer of the bill wants money
Qe 14 < o7
g 3. 9 3senwaw | B.D. = Interest on F.V. for n at 5% p. a. B.D. = Interest on F.V. for n days at 5% p. a.
& =teft 3l
g3, 103san&w [i.e. LP.=L.P.-T.P. ire. LP.=L.P.-T.D.
& 15 o A

s 3. 11 sy
3q1. 8

A bill of Rs. 6,395 drawn on 19" January

A bill of Rs. 6935 drawn on 19" January

73 3. 13 g &
3. 9

on 25" May at 5.5%. Find the present worth.

on 25" May at 5.5%. Find the cash value.

T3 5. 13 Iqanwaw
3ql. 14

9" March 2006 at 6 months and was
discounted on 19™ April 2006 for

9" March 2006 for 6 months and was
discounted on 19" April 2006 at

I3 . 14 g wy
e 16 <t 37

Net Selling price =
[ + Other charges

List price - Discount

Net Selling price = List price - Discount +
Other charges

T3 5. 14 g ww
@I 15 ot 37w

=600—gx600+£x|:|

2.5
:600—|:|><600+ﬁx|:|:525

100 100 100
gg?aﬁ@zw .~.B.D,:leggr:4015— ] B.D.:%:4OISX%X%
=Rs.3833.70 — 318130
C.V.=4015- ]
=3 3833.70
. 15 I &y
Tt 6 o7 |:|=|:|x%=% |:|=|:|X%X%
73 3. 18 35 waw | reduced to 40% reduced by 40%
e 15 ff 37es
T3 3. 19 35w | Policy Value Solution :
IEA 6 ff TS Policy Value
3 3. 19 Isan v | Policy Value Solution :
& 21 dt i Policy Value
73 3. 20 a1 =4 [ 6000 articles costing Rs. 200 per dozen 60,000 articles costing Rs. 200 per dozen
T 12 ff 37es
73 5. 20 g1 w4 | expenses are 0.075%. A cargo worth expenses are 0.75%. A cargo worth
T =eft 3fies
73 3. 21 s &y [ = 6105 =6105.1
Qe 7 9t 3l
73 3. 21 s@rww | = Rs. 4329.48 =Rs. 3790.78
e ufeet sties




%3 3. & qUvict

UTSIEARTATA 7 AR

RUSRRET

%3 3. 27 STE1 wWH

Solution : Here 4 = Rs. 10 lakh, r = 5%,

Solution : Here 4 = Rs. 9.5 lakh, r = 5%,

T foredt o7
gﬁﬁzw -+9,50,000 =§[(1+ i)' —1] ..9,50,000 = &[(1.05)'2 ~1]
753 3. 29 s &a¥ | The value of insured property is called The value of property is called
T e 13 <t 37e
73 3. 29 3sanwaw | The proportion of property value to insured | The value of insured property is called ..........
@i 10 9 11 &t | value is called .............
33
7s3 %. 31 gran v | Rs. 32,000. find the number of Rs. 36,000. find the number of
& 8 ft 3l
73 %. 31 2r@n ww | worth Rs. 75,000 and Rs. 1,30,000 worth Rs. 75,000 and Rs. 1,50,000
& 20 ot 3T
73 3%. 31 I Eaw | quarterly. quarterly. [(1.03)*°=1.8061]
& 11 &t 37
73 3. 31 35 &w | Find the amount a company should set ... Find the amount that a company should set ...
& 12 ft 37
73 3. 31 I &w | annually. annually. [(1.05)*=1.2155]
& 17 9 A
T3 3. 31 35 wa¥ | television. television [(1.01)2* = 0.7875]
Qe 12 ff 37es
T3 3%. 31 Isanww | annually. annually. [(1.1)*=0.7513]
e 8t 31l
73 3. 31 3sanwaw | charged. charged [(1.2)* =0.5787]
e igedt 3ies
%3 %. 32 gren W | aside every year. aside every year. [(1.1)* = 1.4641]
&4 6 ft 3l
7s3 %. 32 gran ' | compounded half yearly. compounded half yearly. [(1.06)* = 1.2625]
& 10 ot 3T
7s3 %. 32 gren ww | a. compounded half yearly ? a. compounded yearly ?
T 14t 3T
73 3. 32 gr@n ¥ | policy value = 10% of property value policy value = 70% of property value
Qe 12 ff o7
753 3. 33 3w &aw [ = Rs. 59,598.40 =Rs. 59,598.50
wefd ufeet! 37
73 3. 36 35 wa¥ | diagram as shown in Fig. 2.1 diagram as shown in Fig. 3.1
& <At 3T
T3 3. 37 e waw [ and with respect to b (assuming a to be | &1 R FTe.
%4 149 15t 3113 | constant)
iﬁﬁgﬂ??&w: _%zxiyi_;; _%Zx‘.yi—;;
1 ), 2 1 2 (T2
<feft oites 2.y =ny PO ~(¥)
y 20X (- 2 —00i—y)
v Z(xl. —x)* ? Z(}’i -y




T3 3. & qUSHe UIETYEARTATA B TR FUTRA AT
73 . 39 gran &4 | intersection of the lines regression. intersection of the lines of regression.
TET 10 ff 37
73 %. 40 =@ ww | Joining the two points (35,44.8) and (45,48.6), | Joining the two points (35,44.7) and (45,48.5),
& foardi & <eft ot | we get the line in Fig 3.2 we get the line in Fig 3.2
TS 3. 42 I waw cov(X.Y . cov(X Y
F& 15 & 3t Here, byx # , the slope of the line Here, bYX = (—) , the slope of the line
var(X) var(X)
T3 5. 42 I3 T cov(X)Y) . cov(XY) .
TET 18 ff 37 =—————, the slope of the line of ... = —————, the reciprocal of the slope
var(Y) var(Y)
of the line of ...
. 43 I wH
g?@ﬁaﬁaﬁ =|:(GY/GX)+(GX/GY):| =7’|:(GY/0'X)+(GX/GY):|
3les =VI:(GY+GX)/(GX-GY):| =r[(azy+azx)/(c7x-6y)]
73 3. 44 e ww k h
T S ft 37l bXY:ZbUV by %wa
753 %. 46 gran ww | coefficients, you know they are independent | coefficients, you know that they are
TEA 13 it 37T independent ...
73 3. 48 gran ' | accommodation is Rs 200 accommodation is Rs 120
Qe 10 ff 37es
g3 . S0 gerww [and  2x+2y-12=0 and 3x+2y-12=0
Qe 16 ot 37es
g3 3. Sl gmrww | Y on X XonY
Qe 11 <t 37res
TBF. SATTNE [ S (. _)(y, ) = 24 S =0 —0) =24, x, =32,y =40
& =tefl 3T
83 . 54 ISar wH X % b% %
. 10 3 ;
@ Variance | 150 165 Variance | 160 165
53 3. 56 a1 WY , 7|:|_ 150 _|:|_ 150
L R =0 T

I3 3. 57 Ia wH
TEA <t 37T

Time Series Analysis helps us understand ...

Time Series Analysis helps us to understand

TS 3. 59 grar W
3ql. 1

| Sales [ 39.8 | 38.7 | 45.4 | 42.6 |

| Sales [ 39.8 | 38.7 [ 45.4 | 44.6 |

TS . 65 I W
& fedl 37ies

61 =a'(0)110b'

61 =a'(0) + 110b'

T3 . 65 39/ T
FEA 13 =1 B! TR

For the year 1993, x =7
y=43.8182 +0.5545 (7)
=43.8182+3.8815=47.6997

TS 3. 67 STE1 W
3ql. 10

Year Production | Year | Production Year Production | Year | Production
(million (million (million (million
Barrels) Barrels) Barrels) Barrels)

1962 10 1970 6 1962 0 1970 6




qe3 k. F Uil UTSTYEARTAT H TR genfa ATt
7s3 3. 70 a1 v | to 2000 to 2010
3ql. 16
g5 %. 77 S &4 [ Commodity | P| Q | R | S | T Commodity | P| Q| R | S | T
s 1 Price (inRs.in | 15 | 20 | 24 | 22 | 28 Price inRs.in | 15| 20 | 24 | 23 | 28
1995) 1995)
g3, 7737 &™ [ Commodity | A| B| C | D | E Commodity | A[B | Cc [ D[ E
5. 2 Price (inRs.in | 42 | 30 | 54 | 70 | 120 Price (inRs.in | 42 | 30 | 58 | 70 | 120
1995) 1995)
Price (inRs.in | 60 | 55 | 74 | 110 | 140 Price (inRs.in | 60 | 55 | 75 | 110 | 140
2005) 2005)
g5 . 77 I T Commodity | Unit Base Current Commodity | Unit Base Current
3cl. 3 Year Year Year Year
Price Price Price Price
, __|(inRs) |(nRs) (inRs) |(inRs)
Milk lire ) 39 45 Milk lire | 32 45
g5 . 77 I T Commodity Price Price Commodity Price Price
3. 4 (in Rs.) for (in Rs.) for (in Rs.) for (in Rs.) for
Year 2000 Year 2006 Year 2000 Year 2006
Shoes 1760 2300 Shoes 1800 2300
I3 . 77 I T Commodity | Unit Price Price Commodity | Unit Price Price
3.5 (inRs.) | (inRs.) (inRs.) | (inRs.)
for 1990 | for 1997 for 1990 | for 1997
Butter kg 27 33 Butter kg 21 33
T3 . 78 S1a T Fruit Unit Price Price Fruit Unit Price Price
3q1. 6 (inRs.) | (inRs.) (inRs.) | (inRs.)
for 2000 | for 2007 for 2000 | for 2007
Orange doz 36 65 Orange doz 33 65
TS 5. 78 S T Vegetable Unit | Price Price Vegetable Unit | Price Price
Sl T (inRs.) | (inRs.) (inRs.) | (inRs.)
for 2005 | for 2012 for 2005 | for 2012
Potato kg 16 28 Potato kg 18 28
T2 %. 78 T E | [ Commodity | I I | 1| Iv [ vV ||| Commodity |I Im{u|mwv|v
EBY Base Year | 140 [ 120 | 100 | 200 | 225 Base Year | 140 | 120 | 100 | 200 | 220
Quantities Quantities
TS 5. 78 St & ) Base Year Current Year ) Base Year Current Year
3. 10 Commodity - - - - Commodity - - - -
Price | Quantity | Price | Quantity Price | Quantity | Price | Quantity
B 40 16 60 12 B 40 15 60 12
TeS 5. 78 St T . Base Year Current Year . Base Year Current Year
3al. 11 Commodity [— - - ; Commodity F— . . -
Price | Quantity | Price | Quantity Price | Quantity | Price | Quantity
C 60 18 105 14 C 60 19 105 14




T3 3. T quviet UTSTYEAHRIANA B HITRY FTRA AR
‘1;;“‘ fllafgj" It Y. Podo =180, pog, =200 It Y. pogy =180, pig, =200
53 . 82 et T . Base Year Current Year . Base Year Current Year
3q. 3 Commodity Price | Quantity | Price | Quantity Commodity Price | Quantity | Price | Quantity
L 4 16 3 19 L 4 16 3 9
M 6 16 8 14 M 6 16 2 4
N 8 28 7 32 N 8 28 7 7
T3 5. 82 3@ & . Base Year Current Year . Base Year Current Year
Sdl. 4 Commodity Price | Quantity | Price | Quantity Commodity Price | Quantity | Price | Quantity
I 10 12 20 9 I 10 16 20 9
II 20 4 25 8 II 20 25 8
III 30 13 40 27 III 30 3 40 27
v 60 29 75 36 v 60 9 75 36

TS . 82 I &
3ql. 6

If D pogy =350, pig, =460

If D pigy =350,) pig, =460

75 . 84 I EH

Total expendutre in current year

Total expendiutre in current year

g ufeett & gadl CLI= Total expendutre in base year ~ Total expendiutre in base year 100
Ef BT ST Group Base Year Ci:j:t Group Base Year C;:jft
Price | Quantity | Price Price | Quantity | Price
Lighting 20 17 25 Lighting 20 25 25
House Rent 60 22 70 House Rent 60 20 70
Miscellaneous 70 25 80 Miscellaneous 70 20 80
Ef BT S Group Base Year C;zr;:;lt Group Base Year C;;rerj:t
Price | Quantity [ Price Price | Quantity | Price
Food 132 10 170 Food 130 10 170
Clothing 154 12 160 Clothing 150 12 160
Fuel & Fuel &
Lighting 164 20 180 Lighting 162 20 180
House Rent 175 18 195 House Rent 170 18 195
Miscellaneous | 128 5 120 Miscellaneous | 120 5 120
63 . 92 I & Base Year Current Year Base Year Current Year
=ql. 5 Commodity | Price | Quantity | Price | Quantity Commodity | Price | Quantity | Price | Quantity
P, 9o P, a P, 9y P, a
A 20 18 30 15 A 20 18 30 5
B 25 8 28 5 B 25 8 28
C 32 5 40 7 C 32 5 40 5
D 12 10 18 10 D 12 10 18 20

e



I3 . UTSTGETRIAA &5 AR GTRA ASTR
qusiier
e e OA Base Year Current Year Base Year Current Year
ST T Commodity | Price | Quantity | Price | Quantity ||| Commodity [ Price | Quantity | Price | Quantity
e P, | a | P | a P, | a | P | g
I 8 30 11 28 I 8 25 12 28
II 9 25 12 22 II 9 20 12 24
I 10 15 13 11 1T 10 12 30 16
Y o, 93 Base Year Current Year Base Year Current Year
ST Commodity | Price | Quantity | Price | Quantity Commodity [ Price | Quantity | Price | Quantity
- P, | a | P | q P, | a4 | P | a
I 8 30 12 25 1 8 9 12 25
II 10 42 20 16 1I 10 4 20 16
%;3{2{ > pig, =140, and D p,q, =200 find > pig, =140, and D p,g, =200 find
9 <t o7
%;m‘g > pod, =160, and Y’ p,g, =200 > poa, =160, and Y’ p,q, =200
14 9t 37
73 . 93| Price Index Number is 120, find Paasche’s Price Index Number is 120, find Laspeyre’s
IS &TH TEA
20 <t 371
T % 93 Group Base Year Current Year Group Base Year Current Year
ST Price | Quantity Price Price | Quantity Price
w. '8 PO qO Pl P() qO Pl
Food 150 13 160 Food 140 13 160
Clothing 170 18 150 Clothing 120 18 150
Fuel & Fuel &
Lighting 175 10 190 Lighting 140 10 190
House Rent 200 12 210 House Rent 160 12 210
Miscellaneous | 210 15 260 Miscellaneous | 180 15 260
78 % 96 | 3B B
EREIRSE]
T84 9 <l 9|3B B
12 < 37res
T3 _95 97 Food/ F (x) F,(») Minimum Food/ F,(x) F,(») Minimum
ST W Product Per Unit | Per Unit | requirement Product | Per Unit | Per Unit | requirement
jﬁ{“_; M T Viamin | 200 100 4000 Vitamins | 200 100 4000
T3 5. 97 39@1 | Since he has at most Rs 4500/- to invest, Since he has at most Rs 45,000/- to invest,
W aed 10
3fies
73 . 98 | Rs. 55 per package of tubes . Rs. 55 per package of tubes. If he operates
EECIR= machine M, for atmost 10 hours a day and
$ 11 machine M, for almost 12 hr. a day then.




qe3 3. I quviicl

UTSTEAHTANA B HTHRY

GETRA TRt

T3 5. 99 I &H

are unbounded conves sets

are unbounded convex sets

& gl 3T

73 3. 101 3I5a1 [subjectto 0 <x<30<y<3,x+y<S5. subjectto 0 <x<3;0<y <3, x+y<S.
WY @Ied 10 <ft 371

T3 3. 102 3@ | at any vertex of feasible region at some vertex of feasible region

Y aed 11 i 37l

TS . 102 39
a8 15 o 37l

a) Every LPP has on optional solution

a) Every LPP has an optimal solution

TS . 102 I
Y g8 16 ol 3T

b) Every LPP has unique optional solution

b) Every LPP has unique optimal solution

T3 . 102 IS
Y g8 18 off 37

c¢) If LPP has two optional solution the it

c) If LPP has two optimal solution then it

T3 3. 103 ST
& faedt 3l

x+2y<70, 2x+y <15,x>0,y>0is

x+2y<70, 2x+y <95, x>0,y >0 s

83 3. 103 ST EH
3. 11

Maximum z = 6.5x +y =13

Maximum z = 6.5x +y

TS . 103 IsE
W %A 5 off 3T

constraints

contains

73 3. 103 3san | The half plane represented by 4x + 3y >14 | The half plane represented by 4x + 3y >24
o e 8 ft 3l
T3 3. 103 3@ | equations x > 0,y >0 lines in ... equations x >0,y >0 lies in ...

Y aed 17 < 37l

73 3. 105 3= | type should be make every month to obtain... | type should he make every month to obtain...
o e 7 ft 3Tl

T3 3. 105 3sten | manufacture per month to maximize profit? | manufactured per month to maximize profit?
&I 3. 15

T3 3. 106 ST &
3. 1

graphical solution, with vertices 0 (, ), ...

graphical solution, with vertices O (, ), ...

73 3. 106 39 | graphical solution, with vertices 0 ( , ) A |graphical solution, with vertices O (, ) A
T aEI gEl S | () ... (,)..

73 3. 106 3stan | with vertices 0 (, ), A(, ), B(4,3)C(,) with vertices O (, ), A(, ), B(4,3)C(,)
wWY 3. 4

T3 5. 107 S &W
3ql. S

require 6 hours on machine A and B hours

require 6 hours on machine A and 3 hours

TS 3. 107 SETEH
3ql. S

require 4 hours on machine A and to hours

require 4 hours on machine A and 10 hours

s 3. 107 3stan | region with vertices 0 (0, 0), A(, ), region with vertices O (0, 0), A(, ),

ww a& 14 9 18| 1) 0(0,0) 1)0(0,0) z=0

o 3T

U B 11317%“; I (IH|II|IV|V I (ID|II[IV|V

WY 3qr. 2

S 1 6|l1]2]4 1 (o|l6|1]|2]5
1{3(2]0]3 1{3[2]0]4

‘I“i‘;igjjﬁ“ I |II|(OI|(IV|V I |II|(HOI|{IV|V

o 3 2 (@12 3 3@l 1]2




T3 oh. d quitct UISAGETRIAA He5 AR GUTRA Tt
WS:@M S I |II|(II|{IV|V II|OI{IV|V
o 3 L ple]! 3 IR

4 14104 |®|® 4 |4 (o][4|1]|®
k5 %;;% S Job Man Job Man
i
Ml M2 M3 M4 1 MZ M3 M4
B| O |4]5]1 B[O |4]2]1
ga;f‘ 11138 :"T“W Machine [ Place | Man hours Machine | Place | Cost
t t
pumal Solution Ml A 10 Ml B 10
M, B 13 M, C 13
M, C 5 M, A 5
‘?;ﬁ' 1123@3“71:“ Job | Machine A | Machine B Job | Machine A| Machine B
t
tir(;Z capse In [ Out | In Out In [ Out | In Out
6 | 20| 45 | 45 80 6 | 20| 45 | 45 P 80
45 [ 95 [ 95 | 140 45 | 95 | 957 4140
95 | 205 | 205 | 285 95 | 205 | 2054 285
T3 3. 124 &y | Let G and H be two fictions machines such ... | Let G and H be two fictitious machines such
73 %. 124 39an [ Let G and h be two fictitious machines such | Let G and H be two fictitious machines such
Ty & fogdl 37l | that ... that ...

TS . 124 oMl
w@Y
Total elapsed

time

Job | Machine | Machine | Machine Job | Machine | Machine | Machine
A B, Cq A B C
In |Out| In# put In#| Out In |Out| In [ Out| In | Out
¥
3 6 6 18 8 ,16 3 6 | 6 /48 8 /416
2 16 | 167 22 | 22*] 31 2 16 | 16722 | 22*] 31
v
5 16 | 27 | 27# 31 | 31¥] 36 5116 |27 (2731 | 31 | 436
4 [ 27 |34 (34|37 37|43 4 | 27 | 34 | 347|437 | 37 3
1 | 34|42 |42 |47 | 47 | 51 1| 34 |42 |42 47 | 477 51

TS H. 125 IS
Y g6 7 ff N>

head office for data entry and tiling. The time

head office for data entry and filing. The
time ...

I3 3. 130 ST &Y

Activities ... Assignment Problem

Activities I

& 16 it 311

73 %. 131 s@1&w | machine A, B and C on the order ABC. ... machine A, B and C in the order ABC. ...
e S ft 3l

73 . 138 3I9@n | F(2)=P[X <2]=P[X=0] P[x=1]+.... F(2)=P[X<2]=P[X=0]+P[x=1]+....
WY G 18 ft 311

75 3. 140 3san | Exercise 8.1 Exercise 8.1

W 341 1 the difference between .... the difference between &1 #5isRt T

A




T3 oh. o quftct UTSTYEARTAN Heb HTht TG TRt
g3 3. 140 3@ | Exercise 8.1 Exercise 8.1
Y 3. 1 number of heads and number of tails .... number of heads minus number of tails ....

T3 3. 141 ST EH
3. 7

A coin is blased so that the head is 3

A coin is biased so that the head is 3

73 3. 142 39a1 [ Solution. Not that the internal of the p. d. Solution. Note that the integral of the p. d.
WY @I S5 ot 3l
. 143 Fom o B
gwsﬁaﬂa [(l/e )—eo}—(o_1)=1 —[(l/e )—e°]=—(0—1)=1
. 143
g%lgaﬁﬁz {kxz(l—x) for  O<x<l f(x):{kxz(l—x) for. 0<x<l
0 otherwise 0 otherwise

TS ® 15T S p(X =x+1)/P(X =x)=m/x+1 P(X=x+1)/P(X=x)=2/(x+1

| P(X=x+1)/ P(x=x) (4 =x+1)/P(X =x)=2/(x+1)
g3 . 158 3@ | B.G. =% 10, T.D. = 1000 B.G. =320, T.D. = 1000

WY 9&A fgelt 3B

g3 3. 158 3tan | MISCELLANEOUS EXERCISE - 1 MISCELLANEOUS EXERCISE - 1

Y T8 12 ot T3

I) 8. b List Price

I) 8. ¢ List Price

TS . 158 Iol
TN oA 15 off 3Tes

MISCELLANEOUS EXERCISE - 1
II) 1. Drawee

MISCELLANEOUS EXERCISE - 1
IT) 1. Drawer

T3 . 159 IS
=k

Exercise 2.2
1.3 21,000 4.3 29,975

Exercise 2.2
1.%2,597 4.3 42,475

TS ®. 159 ISa
sk

MISCELLANEOUS EXERCISE - 2 IT)
10. immediate annuity R.

MISCELLANEOUS EXERCISE - 2 IT)
10. immediate annuity OR ordinary annuity.

TS . 159 IS
=t

MISCELLANEOUS EXERCISE - 2 III)
5.F

MISCELLANEOUS EXERCISE - 2 III)
5.T

53 3. 160 ST EH

MISCELLANEOUS EXERCISE - 2
1V) 22.% 31,488 24.% 21,752.30

MISCELLANEOUS EXERCISE -2
1V) 22.% 52,500 24.% 21,778.60

53 3. 160 ST &Y

Exercise 3.1

Exercise 3.1

T 7 & 3 11) (i) y=0.63x - 2.8, (ii)) y = 3.5 11) (i) y=0.63x + 2.8, (i) y = 9.1

73 . 160 s v | Exercise 3.2 Exercise 3.2

@ gad @ ufed | 2) (ii) 6x + 5x = 1664 2) (ii) 6x + 5y = 1664

e 3) ) y=0.36x+34 (ii))x=2.19y - 58.59 |3) (i) y=0.36x+35.6 (i) x=2.19y - 64.21
g3 . 160 3@n [ Exercise 3.2 Exercise 3.2

& 5% w1t f1 | 5) (i) Inconsistent as (bxy +b, ) /2>r 5) (i) Inconsistent as [(bxy + byx)/ 2} <r

73 3. 160 39@n [ Exercise 3.2 Exercise 3.2

Y T8 11 <t s

7) (i) y = 10 (ii) ¢ = 23.5

7) (i) y = 14.375 (i) x = 22.33

TS . 160 I
Y

Exercise 3.3
1) x=2,y=825r=0.6
3) x=62.5,7=0.8

9) (ii)) Y =19

Exercise 3.3

1) x=2,y=825r=0.6
3) x=62.4,r=0.8

9) (ii) VY =19




T3 3h. o A9t

UTSTGEARTATA T AR

ERUSRRET

T3 . 160 3o
=k

Exercise 3.3

10) x=30,y=40
I1)xonyis 10x+3y-62=0

Exercise 3.3
10) (i) x =30,y =40
11) (i) x on yis 10x + 3y -62 =0

TS 3. 161 ST EH
& foadl 3t

13) (i)x =17,y =19,(ii)b,, =3/4

13) (i)x =17,(ii) y =19,(iii) b,, = 3/4

TS3 %, 161 ST EH

MISCELLANEOUS EXERCISE - 3

1)2) y-y=h,(x-x)
7)(d/c)b,,

MISCELLANEOUS EXERCISE - 3
1) 2) y-r=b,(x—x)
7 (d/c)b,

IV)3) Y=28 IV)3)y=28
g;;;g i) X =4,Y =7 7i) x=4,y=7
O ) (x-x)=(r-) 8) (x-4)=1(y-5)
98 . 161 3@ |9) Y=3.75x -39 9)y=3.75x -39
T 6 § ot 3T
3 . 161 3s@r | 10) Y=0.7x + 105, Y= 133 10) y=0.7x + 105, y =133
WY 9% 9 f 3l
T3 . 161 39@r | 12) r=-0.36 12) r =— 0.36, moderate negative correlation
WY TEd 11 ff 37es
TS 3. 162 SETEM | 6. 6.
Exercise 4.1 Year Trend Year Trend Year Trend Year Trend
Value Value Value Value
1978 2 1982 425 1978 2.25 1982 4.875
1979 2.5 1983 5.5 1979 2.75 1983 6.25
1980 3 1984 7 1980 3.25 1984 -
1981 3.5 1981 3.875
T3 3. 162 SEn & | 8. 8.
Exercise 4.1 Year Trend Year Trend Year Trend Year Trend
Value Value Value Value
1980 4.4855 1986 9.5909 1980 4.8455 1986 9.5909
73 3. 163 g waw | MISCELLANEOUS EXERCISE - 4 MISCELLANEOUS EXERCISE - 4
6. 6.
Year Trend Year Trend Year Trend Year Trend
Value Value Value Value
1971 - 1977 4 1971 - 1977 3.75
1972 1 1978 3.75 1972 - 1978 3.875
1973 1.5 1979 4 1973 1.25 1979 3.875
1974 2 1980 5 1974 1.75 1980 4.5
1975 2.5 1981 - 1975 2.25 1981 -
1976 3.5 1982 - 1976 3 1982 -




%3 oh. o AUVt YTSTGEARIATA Y5 AR [TRa wsTet

g3 . 163 3ot | 9. 9.

W Year Trend Year Trend Year Trend Year Trend

MISCELLANEOUS Value Value Value Value

EXERCISE - 4 1960 - 1985 5.75 1960 - 1985 5.25
1965 2.5 1990 6.75 1965 - 1990 6.25
1970 3.5 1995 8 1970 3 1995 7.375
1975 4 2000 - 1975 3.75 2000 -
1980 4.75 2005 - 1980 4.375 2005 -

TS . 164 ganwaq [ 15. 15.

MISCELLANEOUS Year Trend Year Trend Year Trend Year Trend

EXERCISE - 4 Value Value Value Value
1975 - 1980 5. 1975 - 1980 5.375
1976 4.25 1981 7 1976 - 1981 6
1977 4.75 1982 - 1977 4.5 1982 -
1978 5.5 1983 1978 5.125 1983 -
1979 5.75 1979 5.625

5. 164 sanwaw | 17. 17.

MISCELLANEOUS Year Trend Year Trend Year Trend Year Trend

EXERCISE - 4 Value Value Value Value
1990 | 5.8571 2010 - 0.4286 1990 | 5.8571 2010 -0.427

S35, 164 3T ETH

19. Equation of trend line:

19. Equation of trend line:

MISCELLANEOUS |y, = 12.4 + (0.2848) u, where u = 2¢ -3927 v, =2.4+(0.2848) u, where u = 2¢ -3927

EXERCISE - 4

g3 . 164 3t | 20. 20.

W Year Trend Year Trend Year Trend Year Trend

MISCELLANEOUS Value Value Value Value

EXERCISE - 4 1959 - 1964 1.8 1959 - 1964 1.67
1960 - 1965 1.6 1960 1965 1.67
1961 1.4 1966 3.4 1961 1966 2.33
1962 1.4 1967 - 1962 1967 4.33
1963 2 1968 - 1963 1.33 1968 -

g8 . 164 3Isan | 1. 166.97 2.138.92 3.128.81 1. 165.45 2.137.5 3.130.44

@Y 4.171.59 5.127.87 6.131.26 4.170.7 5.130 6.132.08

Exercise 5.1 7.141.77 8.74.52 10. 128.87 7. 140 8.75 10. 130.71

11.156.63 11.155.28

T3 %. 164 39 [ Exercise 5.2 Exercise 5.2

Y @ ufeel, 1P (L) =164.29, P  (P)=202.21, 1.P (L)=16429,P (P)=164.18,

et o foerdt 3t P (D-B)=183.25, P_(D-B)=164.24,

P (M-E)=179.19.

P (M-E)=16424.
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Exercise 5.2

3.P, (L)=96.88,P (P)=94.47,
P (D-B)=95.67,
P (M-E)=95.63.

Exercise 5.2
3.P (w)=72.11
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Exercise 5.2

Exercise 5.2

a&d sdiaediaes | 4. P (L) =130.26,P  (P)=129.19, 4.P_(w)=132.07
P (D-B)=129.73,
P, (M-E)=129.64.
Te3 3. 165 sy | Exercise 5.2 Exercise 5.2
TEA 12t 37 9.z=2. 9.x=2.
s3 3. 165 sy | Exercise 5.2 Exercise 5.2
& 13 9t 3T 10.P (D -B)= 1P (F) P, (F)

10.P,(D-B)= =
n(D-B)= 7

T3 5. 165 SMETEH

Exercise 5.2

Exercise 5.2

TEA 14 i 3T 11. P (P) = 8 and P (L) = 2 because a|11.P (P)=8and P (L)=2 or vice versa
m.>g.m.
Ts3 3. 165 gy | Exercise 5.3 Exercise 5.3
TEA 17 3t 3113 2.115.78 3.110.67 2.116.25 3.113.3
T3 . 165 gy | Exercise 5.3 Exercise 5.3
&4 19 ff 371es 7.2=18 8.v=06 7.x=18 8.y=6
. 165 SraT &W
o= m3. 2% 00 m3. 229 0
MISCELLANEOUS 4o Dol
EXERCISE -5
TSR AT | 11y o LRGY 100 6. 2P4v 0
MISCELLANEOUS Z qydoW Z DodoW
EXERCISE -5
2P 2 R4 229 224 100
10 10.
ZPO(JO Z zpoqo zpo%
+
11 —Zl(qwa) <100 1, &) g,
' ZP %+‘I1) zpo C[0+q1)
12. 22499 100 1o, ZPNBG o0
ZP ,poql zpo\/%}ql
73 . 165 o1 | MISCELLAISEOUS EXERCISE - 5 MISCELLAISEOUS EXERCISE - 5
w0 1) 7. 1? 1) 7.F
g3 . 165 351 | MISCELLAISEOUS EXERCISE - 5 MISCELLAISEOUS EXERCISE - 5
@Y

IV) 5.P (L)=10

6.19,P_ (P)=136.54 6.P_ (D-B)=134.27
7.P, (1, - E)=107.14

8. P (W)=177.10

IV) 5.P_(L)=136.19, P_(P)=137
6.P (D-B)=182

7.P (M-E)=107.14
8.P_(W)=170

T3 3. 166 ST EH

MISCELLAISEOUS EXERCISE - 5
IV) 17.E =228,P, (P)=131.58

MISCELLAISEOUS EXERCISE - 5
IV) 17. 5p,q, = 228, P, (L) = 190

T3 3. 166 ST &1

Exercise 6.1
3. maximize P = 350x x 400y subject to

Exercise 6.1
3. Maximize P = 350x + 400y subject to

TS . 166 IsE

sk

Exercise 6.1

7. Minimize z = 4.5x + 3.5y Subject to
4x+6y>18, 14x +12y>28, 7x + 8y > 14
x>0,y2>0

Exercise 6.1

7. Minimize z = 4.5x + 3.5y Subject to
4x+6y>18, 14x+ 12y >28,8x+ 8y > 14
x>0,y>0
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MISCELLANEOUS L2314 |516|7 891011 }12)|13]|14]15 2314|5678 9]10)11|12)13]|14]15
EXERCISE -6 alc|blclald]c|blal] b b b a c c clc|blclald|c]|b]alb b b a c c

83 3. 167 SETEH
MISCELLANEOUS
EXERCISE -6

15. Max z = 20x + 30y, s.t. 2x +2y <210, 3
x+4y<300x,y20

15. Max z = 20x + 30y, s.t. 3x + 2y <210, 2x

+4y <300, x,»y=>0

T3 3. 167 SMETEH

Exercise 7.1
I.P>IQ—->IV,R>1S—>II
Total cost =99
2.1->0L2->1L3-51V,4>1,5>V
Total cost =39
3.1-C,2>E3—>A,4—>D,5—>B
Total cost = 94
4 M1->A, M2 - B,M3 - E, M4 — D,
M5 — C Total cost =12

Exercise 7.1
I.P>ILQ—-IV,R>I,S—III
Total cost =% 99
2.1->1L2->1L3->IV,4> 1,55V
Total mileage = 39 miles
3.1-5C,2>5E3—>A,4—>D,5—>B
Total profit =3 214
4 M1-A, M2 - B,M3 - E, M4 — D,
M5 — C Total cost =% 12

93 . 167 39@n | =61 =36l
T oA dfeell 3
T3 3. 167 3ota1 [ Exercise 7.2 Exercise 7.2

Y a.d 13 d 16
&t 3T

3. Optimal sequence is : 3 -1- 2

Idle time for date entry operation = 140 min.
Total elapsed time = 430 minutes

Idle time for filing = 80 min.

5. Optimal sequence is : VII -1-1V -V - 111
- II - VI Idle time for machine.

Idle time for machine B = 13.

Total elapsed time = 91 units.

6. 2) Total elapsed time = 40
OR

3. Optimal sequence is : 1 -2- 3

Idle time for data entry operation = 100 min.
Total elapsed time = 490 minutes

Idle time for filing = 140 min.

5. Optimal sequence is : VII-1-1V -V - 1II -
II-VIORVII-1-1V-V-1I-1II - VI

Idle time for machine A = 5 units.

Idle time for machine B = 13.

Total elapsed time = 91 units.

6. 2) Total elapsed time = 40
OR5-2-4-3-1

I3 5. 168 2-5-4-3-1Idle times for machine A=|2-5-4-3-1 Total elapsed time = 40 hrs.
eren TaW g% teet, | 8 hrs. Idle time for machine C = 12 hrs and | Idle times for machine A = 8 hrs,

gadiafeft sfis | machine B is 25 hrs. machine C = 12 hrs and machine B = 25 hrs.
73 %. 168 =@ | 7. Optimal sequence is : 7. Optimal sequenceis: D-A-E-B-C

W e Gl 7 8
&t 3T

Total elapsed time = 51 hrs. Idle time for
machine A = 19 hrs. Idle time for machine B
=31hrs.1-4-5-2-3.

Ideal time for machine C =9 hrs.

ORA-D-E-B-CORE-D-A-B-C
Total elapsed time = 51 hrs. Idle time for
machine P =19 hrs. Idle time for machine

Q =31 hrs. Ideal time for machine R =9 hrs.

T3 3. 168 SETEH
T faedt 3t

PART -1
IV) 1.A—>1,B—IIl, C—>I,D—>1V;
Minimum cost = 37

PART -1
IV) .LA—>1B-II C—I,D—1V;
Minimum man hours = 37

T3 3. 168 SETEH
W ufgeft 31

PART -1
IV)2. A-ILB->ILC—>V,D>LE 1V,
mar hrs Minimum cost = 525 kms

PART -1
IV)2. A-ILB-ILC—>V,D>LE 1V,
Minimum distance travelled = 525 kms




%3 oh. o AUVt UTSTGEARIATA He5 AR GUTRA TSt
73 %. 168 51 |3.A—>V,B>ILC—>IV,D>ILE->L |3.A—->V,BILC—>1V,D > IILE -
9 9% gadl 3t | Maximum Sale = 65 Maximum Sale = 65 units
73 . 168 35@n | 4. P>IV, Q> 1ILR -V, S I, X —II; 4. P->IV,Q—->IILR—>V,S >, T Il
Y T8 faadt e
3%, 1683s@n&w | 6. E, =1, E, >IV,E, > ILE, > V,E, > 1l |6.E -1, E, >IV,E, > ILE, > V, E, - 1l
&4 6 At 9 7 3t | Total Expenditure = 20. Minimum number of days = 27.
73 . 168 3san | PART - 11 PART - 11

w9 9% 14, 15 9
16 St 273

2. Optimal sequence: [I-1IV-V-III-I;
Idle time for cutting = 4 hrs;

Total elapsed time — 21 hrs

Idle time for sewing 3 hrs

2. Optimal sequence: [I-IV-V-III-I;
Idle time for Lathe = 4 hrs;

Total elapsed time = 21 hrs

Idle time for surface grinder = 3 hrs

TS . 168 ISa
WY 9% 18 9 20
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3. Optimal sequence: II-V-II-VI-I-1V—-
VII;
Idle time for cutting = 3 hrs;

Total elapsed time 55 hrs Idle time for sewing
9 hrs

3. Optimal sequence: I-V-II-VI-I-IV-
VII;

Idle time for machine A = 3 hrs;

Total elapsed time 55 hrs

Idle time for machine B =9 hrs

TS . 168 ISa
wWY @l 159 16
=t 37

4. Optimal sequence: 3—2—5-4—1;
Idle time for machine A = 18 hrs;
Idle time for machine B = 62 hrs
Idle time for machine C = 38 hrs
Total elapsed time 102 hrs.

4. Optimal sequence: 3—2—5-4—1; OR
3-2-1-4-5 OR 3-2-5-1-4

Idle time for machine A = 18 hrs;

Idle time for machine B = 62 hrs

Idle time for machine C = 38 hrs
Total elapsed time 102 hrs.

TS . 168 ol
W@ 7,99 10
ot o7l

5. Optimal sequence is : 3—1-4-2;

Idle time for machine P = 12 min.;

Idle time for machine R = 31 min.

Total elapsed time = 74 min. Idle time for
machine Q =51 min.

5. Optimal sequence is : 3—1-4-2;
Idle time for Shapping = 12 min.;
Idle time for Trapping = 31 min.
Idle time for Drilling = 51 min.
Total elapsed time = 74 min.

T3 3. 168 39ar [ Exercise 8.1 Exercise 8.1
@R St et | 1. {0, 2,4, 6} 1. {-6,-4,-2,0,2,4,6}
T3 5. 169 STy | 6 6

3ql. 6

o[ sy Loy 1]

[P [4 @557 ] (15" ] |

T3 k. 169 3T
Y 3. 15

15. Mean = 17.5333, Variance = 5.12381

15. Mean = 17.5333, Variance = 4.9

T3 . 169 Ioa
Wy

Exercise 8.2
I.(A)p.d. f (i) p.d. f.
3. (i) 1/256 (iii) 5/16
4. (1) 1/2, 35/64 (ii) 6, (a) 11/32, (b) 1/12
5.(a)1/4 (b) 1/2 (¢) 7/16
7. (1) 1/2 (i1) 11/16 (iii) 81/128
.. 4log3-1]
10. (iii) [log 3]2

Exercise 8.2

1.(A) p. d. f. (i) notp. d. f.

3. (1) p. d. f. (i1) 1/256 (iii) 5/16

4. (1) 1/2, 3/64 (ii) 6, (a) 11/32, (b) 1/2
5. (1)1/4 (i1) 1/2 (i11) 7/16

7.k =3/32 (1) 1/2 (i1) 11/16 (iii) 81/128

M,F(x):loﬂ,l<x<3

10. (iii)
log3]’ log3

TS . 169 3ol
Wy

Exercise 8.3

2.5/12 3.1.3 x(0.9)

4. (i) 1/13* (ii) 12/13* (iii) (12/13)*
6.(9/10)4 8. (1/2)(5/6)
9.(1)4,2.4(ii) 6, 2.4 (iii) 2/5 (iv) 0.16

Exercise 8.3

2.5/72 3. 1.3 x(0.9)*=0.9477

4. (1) 1/1024 (ii) 45/512 (iii) (3/4)° = 0.2373
6. (9/10)* 8.70/36 x (5/6)*
9.(1)4,2.4 (i) 10, 2.4 (iii) 2/5, 6 (iv) 1.6
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Exercise 8.4
3.0.8008
7. (1) 0.1754 (ii) 0.3840 (iii) 0.4261

Exercise 8.4
3.0.8012
7. (1) 0.1744 (i1) 0.3875 (iii) 0.4236

U3 . 170 I | 5. S.

w3 S [ Feo [ 120 15 [920]1020] 1 ||| F) [120]1/5]920[1920] 1 |
7% . 170 3o | 9. 9.P(-1 <x<2)=0.55

WY@ 15 ot

g3 . 170 3@ | 11.3 5.5, 8.25 11.35.5,38.25

WY @I 9 t 31T

TS . 170 I

13. (1) 1/2 (i1)) 2/3 (iii)) 1 0, 1

14. (1) 1/2, (i1) 11/16, (iii) 81/ 128

15. Both probabilities are 1/4 and hence are
equal.

16. k =9,1/e,%1092

13. (i) 1/2 (ii) 11/16 (iii) 81/128
14. Both probabilities are 1/4 and hence are
equal.

15. k =9,1/e,élog2

1
16.k=1/4,F2)= 77, PX21)= 12

17.k = 1/4,F(2) = V2 ,PX21)=1/2

T3 3. 171 sansay | 18, 1/2 17.1/2
TEA Ufgelt TS
g3 3. 171 sy | PART - 11 PART - 11
e et ot 1. (iii) 1 = (8,2) (0.2)° 1. (iii) 1 — (8.2) (0.2)°
gsa . 171 g@iEd | 3. (i) 63/256, (ii) 1/1024 3. (i) 1/4, (ii) 1/16
& 7t 3
T3 3. 171 ST & 4 4 4 128
T 8 3T S | 625
83 5. 171 SETEH g 761 g 1
e feedl ates 510 64
T3 %. 171 @&y | 9. (1) (0.998)* 9.(1)0.729
e ged 31
g3 %. 171 ganway | 10. (1) (0.9)" (ii) (0.9)° 10. (1) 0.729 (ii) 0.243
@ ufeeft 3l
I3 3h. 171 IS (1 16)96 256 256 11. (i) 0.4096
e |10 503 5t 50 5
g;%aﬁ? 1. G (a)% ) 1_; 11. (i1) 0.8192

. 171 3o 6
gxmﬁaﬂaﬁa 12. (1) —35X587X81 (ii) 1—172—7 12. (i) %807 (ii) %
g . 171 s | 13. (i) 0.3687, (ii) 0.0613 13.m=1,vx) =1
T gEd eft s

kosksk




