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MATHEMATICS & STATISTICS (88)
(COMMERCE)

Time : 3 Hrs. (12 Pages)

N

Max. Marks : 80 J

General Instructions :

() Al questions are compulsory.
(ii) There are 6 questions divided into two sections. .‘
(iii) Write answers of Section-I and Section-1I in the same answer book. g
(iv) Use of logarithmic tables is allowed. Use of calculator is not allowed.
) For L.P.P. graph paper is not necessary. Only rough sketch of graph is
expected.
(vi) Start answer to each question on a new page.
(vii) For each multiple choice type of question, it is mandatory to write the
correct answer along with its alphabet eg. (a) b)
I VAT J— No mark(s) shall be given if “ONLY” the

correct answer is written. Only the first attempt will be considered for
evaluation.

SECTION - I
Q. 1. (A) Selectand write the correct answer of the following multiple [12]
L choice type of questions (1 mark each) : ©6)
B
Bl J-
| i dx =........
_ (U S
{ x=3 1 x—
i log|—|+ —log|—2]+
| o o3 o e
| (c) llon m +c llo F=3 +c
6 |x+3 @ 9853
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dv
(iiiy The degree of differential equation e[dx] L 5

dx
is not defined.

(C) Fill in the following blanks (1 mark each) : 3)
@) Ifthe function f'(x)=6x% —42x+36 then the

function f{x) has - minimum at x = .......ccocoveveeeeee .

1+x
5 —dx=log|........ +1[+ ¢
@ [rdrtogltlve,

x
(i) I T dX =i
Lo

Q. 2. (A) Attemptany TWO of the following (3 marks each) : (6) [14]
(i) Write negation of each of the following statements :
(a) VneN; n+1>0
(b) /5 isan irrational number
() pv~—4q a
) IfA ;[_‘1 2 ],ﬁnd K so that A2—8A—K1=0) where
1is unit matrix of order 2 and @ is null matrix of order 2.

3
x
. ) &
(iii) Evaluate: J_——(x+2) 3 x
2

(B) Attempt any TWO of the following (4 marks each): 8)

(i) Find the values of x, such that f{x) is increasing function,
where

F(x) =23 155> +36x+1

[o]sT8]2] Page 3 P.T.O
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(i) Evaluate: J-~\'284“'dx
(iii) Find the inverse of the matrix

123
A={115
247

Q. 3. (A) Attemptany TWO of the following (3 marks each ):

<

() Find gL if y=(logx)* +x'°8¥
Ay
(i) Find the area of the region bounded by the parabola

yz =4x and the line x=3.

. . N O Y 2
(iii) Solve the differential equation X;‘ﬂ}’ =x"logx

(B) Attempt any ONE of'the following :

ds
@ If .\'7_v9 =(x+y)15, then show that —iZZ

(ii) Prepare the truth table for the statement pattern
( (pA~q) < (g— p). Also interpret the result.
(C

~

Arté:mpt any ONE of the following questions (Activity) :

() The rate of growth of bacteria is proportional to the
number preserit. If initially, there were 1000 bacteria
and the number doubles in 1 hour; complete the

following activity to find the number of bacteria after

5
- hours (Given V2=1.414)
Solution : Let N be the number of bacteria present at

time ‘r". Since growth of bacteria is proportional to

the number present, the differential €quation can be
written as

“n Page 4
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Where K is constant of proportionality.

logN=|:l—l-c .................. )]

@ Whent=0: N=1000
from cquation (1)
log 1000 =0 ¢
o c=log 1000

(i) Whent=1; N=2000
from equation (1)

5
(i) When l=; hours

N=[ ]

{ii) 1l the demand function is D=50—3I’-P2. where P is
the unit price. Complete the following activity to find
the elasticity of demand at (2) P =35, (b) P =2,
Solution : The demand function is D=50-3P-P2

Elasticity ol demand is,

(a) When P =5, 1= :‘
' -, Demand is l—__:l forP=35.

(b) When P =2,
-, Demand is [:j for P =12,

ﬂﬂ Pape § P10
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SECTION - II

Q. 4. (A) Selectand write the correct answer of the following multiple

[o]s]s]z]

choice type of questions (1 mark each) :
(i) The car worth  10,00,000 insured for ¥ 7,00,000 is

damaged to the extent of ¥ 5,00,000 in an accident,
then the amount of compensation that can be claimed
under the policy is ¥ .....

() 3,50,000 (b) 7,00,000

(c) 2,50,000 (d) 5,00,000

(i) The date on which the period of the bill expires is

called ..............
‘(a) Legal due date (b) Grace date
(¢) Nominal duedate (d) Date of drawing

(@) 1 Py, (L)=90 Py (P)=40 then By, (F) = ...

(a) 3600 - (b) 60
(c) 65 d) 90

(iv) The following trend line equation was developed for

annual sales from 1984 to 1990 with 1984 as base year,
» =500 + 60x, (in 1000 3). The estimated sales for
1984 (in 1000 %) s o

(a) 500 - (b) 560

(c) 1040 (d) 1100

(v) If X denotes the number of heads obtained when an

unbiased coin is tossed twice then the expected value
of X is woovveuns

@ 1 ®) 05
(c) 15 d) 2
Page 6
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(vi) The processing times required for four jobs A, B, C

and D on Machine M are 5, 8, 10 and 7 hours, and on
Machine M2, it 1equnes 7, 4, 3 and 6 hours
respectively. The jobs are processed in the order M,
M., The sequence that minimizes total elapsed time is

(@) ABCD (b) BCDA
(¢) ADBC (d) ABDC

(B) State whether the following statements are true or false :
(1 mark each)

(«©

~

Q.5. (A)

@

(i)

(iii)

In the regression equation of Y on X, b represents
slope of the line..

The quantity index number according to weighted
Xqw
aggregate method is givenby 3 Tqo XIOO

Irregular variation is not a 1andom component of time
series.

Fill in the blanks (1 mark each) :

@
(i)

(iif)

Attempt any TWO of the following questions (3 marks each) :

0]

The present worth of a sum 0f¥10,920 due six months
hence at 8% p.a. Simple interest is ..............
The Marshall-Edgeworth’s Price index number is given
=) /2O .

Year 1991119921993
Production | 2 3 4

From the above data, the trend value using 3 yearly
moving average is «.......coo... .

Find the rate of interest compounded annually, if
immediate annuity of ¥ 20,000 per year amounts to
¥2,60,000 in 3 years.
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(i A company manuluctures twao lypes ol chemicals A
and B. Baeh chemical requires two ty

pes of raw
materials P end Q. The table below shows number ol

units of P ard Q required to manufucture one unit of A
and one wnit of' B,

Raw~Chemical| A | B | Availability
materinls | >
P 32 120
Q 215 160

The company gets prolits of ¥ 350/- and T 400/- by
selling one unit of A and one unit of B3 respectively.
Formutate the problem as L.P.P. to maximize the profit.

(iii) Inapartially destroyed laboratory record of an analysis

of regression data, the following data are legible :
Regression equations are

8x—10r+-66=0 and 40x- 18y =214
Find on the basis ol above informatjon
(a) The mean values of Xand Y
(b) Correlation coceflicient between Nand ¥
(B) Attemptany TWO of the following questions : (8)
(4 marks each)
(i) Mr. Pavan is paid a fixed wéckly salary plus
commission based on percentage of sales made by
him, If on the sate of ¥ 68,000 and T 73,000 in two

successive weeks, he recieved in all ¥ 9,880 and

(ii

T 10,180, find his weekly salaty and rate of commission
paid to him,

The publisher produces 5 books on Mathematics, The
books have to go through composing, printing and
binding done by 3 machines A, B, Cin the order ABC,
The time schedule for the entiré task in proper unit is
as [ollows :

Page 8
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Book:
oy

Muchines L] nvEY,
Muchine A 119(8]0]5
Miuching 13 50012314
Machine (! A EAKAL
Determine the total elupsed time and idbe time for
machines A, Band C,

(i) 110 fair coin is tossed 6 tmes (ind the probability of
oblaining:
() exactly 4 heads
(b)  etleast 4 heands
(¢c) atmost 2 heads

Q. 6. (A) Altemptany T'WO of'the following questions (3 marks cach) : (6) [14]
(i) X ~P(m)withm=3and ¢"3=0.0497, then find
(n) P(X=3)
by P(Xz2)
(i) Solve the following L.P.P.
Minimize z=7xy
Subject to
Sxtyz5
xtyz3
x>0, yz0
@iii). The following is the p.d.f. of a rv.X,
X
[)= E; 0<x<4
0 otherwise
Find ¢ (n) P(X<L5)
(by P(1<X<2)
(¢) P(X>2)
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Obuain the trend values using 4 ¥ ' centred moving
averages
(C) Auemptany ONE of the following questions (Activity) :
(i) Inthe following table, Laspeyre’s and Pzasche’s price

index numbers are equal. Complete the rollowing

activityto find x:

Commodity Base vear Current vear
Price | Quantity | Price | Quantity
A 2 10 2 5
B 2 3 x 2

Solution: Ay (L)=Fy (P)

z =P 90
£ podo

5|82

IOO-:IXIOO

L poqy
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(i) A plant manager has four subordinates and four tasks
to perform, The subordinates differ in efficiency and
tusks differ in their intrinsic difficulty. Estimates ol the
times subordinates would take to perform tasks are
givenin the matrix below :

1] Hv
A [3]iflo[8
B 1327122
Cl3ajdafo]l
D 415419

Complete the following activity to allocate tasks to

subordinates to minimize the total time.

Solution

Step1: Subtract the smallest clement of cach row
from every element of that row.

(NI
AJO|S8]7]5S
B {I11]0[10]0
Cl2]3[5;70
D]olItfols

-Step 11+ Since all column minimums are zero, no
need to subtract anything from columns,
Step HI': Draw the minimum number of lines to
cover all the zeros.

[ ] HI{IV
AlDi$ p
Bl 10] (
[ )
D Il 3
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Since
minimum number| [ Order of the”
of lines " i

matrix

- Optimal solation hay been reached
2 Optimal assipnment sehedule is,

Ay L____I
n~->[_____'_]
C- IV

- |
-, ‘Total minimum time = ]:9 hours.

o0
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