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Show your working notes clearly.
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1. (a) Writeashort note on book building process.

qeE ST (g% fafeT) & afear w R feored

fafaa |

(b) Following is the balance sheet of Pragati Limited as at

31st March, 2017 :

31-3-2017 & TR féfo o1 gem ot Frt &

Particulars Note No.
I. EQUITY AND LIABILITIES
1. Shareholders Funds |
Share capital 1
Reserves and surplus 2
2 Current liabilities
Trade payables - 3
, Total
II. ASSETS
1. Non-current assets
Fixed assets
Tangible assets 4
2. Current assets
Cash and cash equivalents (bank)
Total
Notes o Accounts
1. Share capital -
150000 equity shares of
Rs 10 each, Rs 8 paid -

2

5

Rs.

2,700,000
8,50,000

1,60,000

3,710,000

3136

15000 preference shares of

Rs. 100 each 15,00,000
27,00,000

2. Reserves and surplus
Security premium . 10,000
General reserve 2,70,000
Surplus 5,70,000
8,50,000
3. Trade payables '
Creditors . 1,60,000
1,60,000

4. Tangible assets

Building ©20,00,000
Plant 15,00,000
35,00,000

The company resolved :

(i) to convert partly paid up shares into fully paid up on
Lst April, 2017 without asking shareholders to pay for
the same

(i) to redeem preference shares at a premium of 10%
and issue sufficient number of 12% preference shareé
of Rs. 100 each at 10% premium‘

(i) The company sold plant costing Rs. 230000 forARs.
200000

(iv) Payments to a preference shareholder holding 500
shares could not be made as his address was not with
the company

3 PTO.
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{i) *oT9x @rar

(ii) = g AR @ran

(iii) wora=r et fAfer fae @

(iv)a.av'@l?ﬂ

(v) Fo9s wEd | AT g 15

Sonal Limited has authorised capital of Rs. one crore consisting
of 1000000 equity shares of Rs. 10 each. Follqwing is the trial
balance of the company as at 31st March, 2018 :

qer fro %1 St OO UF F0T o0 A 10 TR AR

10,00,000 T9aT S9N F € T 31-3-2018 H HUN &

frger i % - ’
Debit Amount Credit Amount
(Rs.) - (Rs.)

Calls in arreas 200000 Sales 15620000
Purchases 8770000 Creditors 500000
Advance tax paid 2450000 12% Debentures 1000000
Salaries 2000000 General reserve 580000
Advertisement 1000000 Salaries outstanding 20000
Loose tools 200000 Commission 80000
Rent 1100000 Provision for depreciation
Prepaid rent 30000 Plant 500000
Interest on debentures 100000 Furniture 300000
Plant 2500000 Surplus 570000
Furniture 1300000 Commission received

Debtors 800000 in advance 30000

6

R
. L

¥

Stock 450000 Share capital 2000000
Bad debts 50000 Provision for tax 1250000
Bank balance 450000
Buildings 1050000

 TEem 2450000
Additional information :

-(a) Rs.200000 is outstanding for advertisement

(b) Provide depreciation on plant at 20% p.a. and on furniture
at 10% p.a. on written down value basis

(c) Maintain a provision for doubtful debts at 5%

(d) The directors proposed a dividend of 30% on paid up share
capital. Corporate dividend tax is to be charged at 20.358%

(e) Make aprovision of 25.75% for income tax (including cess)

(f) Transfer Rs 500000 to General Reserve

(g) Closing stock is Rs 2000000.

You are required to prepare Statement of Profit and Loss for

the year ended 31st March, 2018 and Balance Sheet as at that

date. Prepare Notes to Accounts also.

sfaRe gEad :

(2) FASTT & 2,00,000 TIT THRT T

(b) I W 20% AMH AN R W 10% Aidfes Teaerd,
fafed I & IMER |, N yhie AR |

(c) TR JrEaal & 5% WS WRag

(d) PRl ¥ vt o It R 309wy 1w R
¥ | foam @I T 20.358% @ ¥
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%

31-3-2017 F Yo AR & I & BT SEr
o M ¥

Particulars Debit (Rs.) Credit (Rs.)

Provision for tax (2015-16). . - 1500000
Advance tax paid (2015-16) 1450000
Advance tax paid (2016-17) 1750000
Tax deducted at source (2016-17) 75000
Surplus (April 1,2016) 1500000

The assessment for the year 2015-16 was finalised during
the year 2016-17. The total tax liability for the year 2015-
16 was fixed at Rs. 1650000 and the net amount.payable
for the year 2015-16 is paid during October 2016. The net
profit before tax for the year 2016-17 amounts to Rs.
6000000. Assume tax rate at 30.9%.

Pass journal entries and show how the various items relating

to tax will appear in the balance sheet as at 31st March,
~2017. |

¥ 2015-16 FT Frefeer 2016-17 # frar T Rraer o
FIMAT 16,50,0007'6?& e fmar mam | W 2015-16
& fodr 27 wea TR @1 PAE SERER 2016 B R
Tar | 9 2016 & F A Y TbaA ™ 60,00,000 YL
W & H W 30.9% W)

se iRt sy ok Ramd % ax & a=iem
faft=T 71T 31-3-2017 & @9 A f5g yHR RE@T) S

10

(c) Explain the yield method of valuation of equity shares with

example.
wAT S9N F qewiET @ witd Qi @ dee
R E R 5

3. (a) Write a short note on super profit method of valuation of

goodwill with example.
it & Teied $ Y g aw ffr w e
e R el 5

(b) Following is thé balance sheet of Julie Limited as at 31st
March 2017 :
et fefo T 31-3-2017 &I qwwe Frr ? ¢

Particulars Note No. Rs.

EQUITY AND LIABILITIES

Shareholders funds '

Share capital 80,00,000
Reserves and surplus 2 -31,00,000
Non-current liabilities

Long term borrowings (15% Deb) 20,00,000

Current liabilities .

Trade payables 16,80,000

Other current liabilities 6,00,000

(interest due on debentures) '

Total 91,80,000

ASSETS '

Non-current assets .

3136 11 PTO.




v Fixed assets

Tangible assets ,
Intangible assets (Goodwill) 1000000
Current assets ' 2180000
Total 9180000
Notes to Accounts
Share capital
600000 equity shares of Rs. 10 each,
fully paid 60,00,000
20000 preference shares of
Rs. 100 each 20,00,600
80,00,000

Reserves and surplus
Deficit (negative balance in

income statement) -31,00,000
=31,00,000

Trade payables
Creditors 16,80,000

Following scheme of reconstruction was-approved by the

H.Court :

(a) Equity shares are to be sub-divided into equity shares of -

" Rs 10 each and each shareholder shall surrender 70% of
his holding for the purpose of reissue to debenture-holders

and creditors.

(b) Out of shares surrendered 120000 shares issued

to preference shareholders in full settlement of their

claim.
3136 12 ' 3136

(c) Debenture-holders total claim is reduced to Rs. 1400000
and is satisfied by issue of 140000 shares, out of shares

surrendered

- (d) Creditors’ claim is reduced by 50% and in consideration

they receive 40000 shares out of shares surrendered
(e) The remaining surrendered shares are cancelled
() Goodwill and negative balance in surplus account are to

be written off and fixed assets are reduced by Rs. 2000000.

Journalise the above transactions and prepare Reconstruction

account.

WW#&TW#E‘WWWW‘

fmar -

(i) TWAT S B 10 B B THAT AW F IqRAMT HAT
% 3R YT SIVURE B AU @i B 70% AW
TG FA ST FOTCERS T ARR B QARG
A D IRW A

(i) gRder RRT o F & 1,20,000 Iy SR Td B gof

Tae ¥ aftre sgrenial @ Fofa 5 @

(i) FOITISH b FHA L TEEH 14,00,000 Fo ® W
o e sigh F ¥ 1,40,000 39T B PRl § T
Rl ’

() AT B T 50% TR T T R & Wil ait

F ¥ T 40,000 3y RA W
‘ 13 ' PTO.




(v) Tt ar onferey @ A %1 9w syufvRad Ry
3R @ gegfaal @ 20,00,000 B9 A FH fRaT T4AT)
ST AF-3A1 @ SHa wRafte iRt @ g @rar

TR AR 10
Or (3raan)
Following is the Balance Sheet of Vriti Ltd. as at 31st March
2017:
gfer foto # 31-3-2017 & awye fmr ¥ -
Particulars , Note No. Rs.
EQUITY AND LIABILITIES
Shareholders funds ‘
Share capital 4 1 14,00,000
Reserves and surplus 2 -5,90,000
Non-current liabilities -
Long term borrowings 3 6,00,000
Current liabilities
Trade payables . 4 3,00,000
Other current liabilities ,
(interest due on debentures) 60,000
Total 17,70,000
ASSETS
Non-current assets
Fixed assets _
Tangible assets o 5 7,70,000
Intangible assets ' 6 . 140000
3136 14

L ar

Non-current investments
Long term loans and advances
Other non current assets
Current assets
Inventories
Trade receivables
Cash and cash equivalents (bank)
Total
Notes to Accounts
1 Share capital _
10000 equity shares of Rs. 100 each,
fully paid
4000 preference shares of Rs. 100 each

2 Reserves and surplus

3136

Deficit (negative balance in income
statement)

3 Long term borrowings
10% Debentures
Loan

4 Trade payables
Creditors

5 Tangible assets
Freehold premise

Machinery

15

4,00,000

3,60,000
1,00,000
17,70,000

10,00,000
4,00,000
14,00,000

-5,90,000

—35,90,000

4,00,000
2,00,000
6,00,000

3,00,000
3,00,000

5,00,000
2,70,000
7,70,000

P.TO.
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Note Neha Ltd. Nandini

" Particulars
) No. (Rs) Lad. ®Rs.)

I. EQUITY AND LIABILITIES
1. Shareholders funds

Share capital 1 1000000 400000

Reserves and surplus 2 480000 300000
2. Non-current liabilities
Long term borrowings 500000
3. Current liabilities
Tradé payables 3 160000 180000
Total 2140000 880000
1. ASSETS

1. Non-current assets

Fixed assets
Tangible assets 4 720000 440000
Intangible assets

(Goodwill) 60000

Non-current investments:

(32000 shares in Nandini Ltd.) 480000
2. Current assets

Inventories 200000 180000

Trade receivables 40000 150000

Cash and cash equivalents 700000 50000

Total 2140000 830000

Notes to Accounts

1. Share capital

3136 18

Fully paid shares of

Rs 10 each 1000000 200000
2 Reserves and surplus

General reserve 200000 120000

Surplus 280000 180000

480000 300000

3. Trade payables
Creditors 160000 100000
Bills payables 80000
160000 180000

4, Tangible assets

Building 400000 260000
Plant 320000 180000
730000 440000
The surplus and general reserve of Nandini Ltd. showed a
bc'ence of Rs. 100000 and Rs. 120000 respectively on 1st April,
2017. A dividend was paid a. the rate of 10% by Nandini Ltd.
in the month of November 2017 for the year 2016-17. This

dividend was credifed to income statement by Neha Ltd.

The bills payables of Nandini Ltd. were all issued in favour of
Neha Ltd. The receiving company got these bills discounted
- with bank. Creditors of Nandini Ltd. included Rs. 40000 due to
Neha Ltd. for goods supplied by latter company. Stock of
Nandini Ltd includes Rs. 16000 of stock purchased from Neha
Ltd. at a profit of 25% on cost. The plant of Nandini Ltd. with
a book value of Rs. 200000 on 1-4-2017 was revalued at Rs.

300000 at the time of taking the control of Nandini Ltd. The
3136 19 . PTO.
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5. Following are the balance sheets of Avik Aviations Limited as

at 31st March 2017 and 31st March 2018 :

et
Particulars Note 2018
No. (Rs.)

I. EQUITY AND LIABILITIES
1. Shareholders funds
Share capital 1 4500000
Reserves and surplus 2 6250000
2. Non-current liabilities
Long term borrowings 3 500000
Other long term liabilities
Long term provisions
3. Current liabilities
Short term borrowings
Trade payables
Other short term liabilities
(Expenses due) *
Short term provisions
(Provision for tax) 750000

4 1350000

100000

A YRR fro & 31-3-2017 3K 31- 3-2018a5r§a=rq3r

2017 |
(Rs.)

5700000

1250000

130000

515000

Total 13450000

12595000

II. ASSETS
1. Non-current assets
Fixed assets 7
Tangible assets "5 5875000
Intangible assets (Patents) 70000

3136 24

4775000
50000

3136

Non-current investments 700000

1200000
Long term loans and advances 1780000 1675000
Other non-current assets
2. Current assets
Inventories : 2300000 2230000
Trade receivables 2050000 2165000
Cash and cash equivalents(bank) 675000 500000
Total 13450000 12595000
Notes to Accounts
1. Share capital
Equity shares of Rs.10 each 3000000 2000000
Preference shares of
Rs 100 each ' 1500000 2000000
_ | 4500000 4000000
2. Reserves and surplus
Security premiim 750000 700000
Surplus ; 5500000 5000000
6250000 5700000
3. Longterm borrowings
15% Debentures 500000 1000000
B 500000 1000000
4. Trade payables '
Creditors 1100000 900000
Bills payables: 250000 350000
1350000 1250000
25 P.T.O.
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5. Tangible assets

Land and buildings 4875000 4300000

Less Accumulated
depreciation -1250G00 -1150000
3625000 3150000
Plant 2700000 2000000

Less Accumulated
depreciation -450000  -375000
2250000 1625000
Total 5875000 4775000
Additional information :

Debentures were redeemed at 10% premium on 1st October,

2017, Investments were sold at 40% profit on cost.

- During the year plant costing Rs. 300000 (accumulated

- depreciation thereon Rs. 110000) was sold at 40% profit on

book value.
During the year building worth Rs. 575000 was purchased by
issue of 25000 equity shares of Rs. 10 each at a premium of

~ Rs. 2 per share and balance by cheque

77 oiR Fae B AR 9T 40% A9 @ 9 S9T AT

3136

Tax paid during the year amounted to Rs. 550000

Prepare Cash Flow_Statement.

i gaad -

1 IFERER 2017 H FOET & 10% T ) A9 6

26

3136 27

e & SR 5,75,000 TUT BT H T @l AT IR
A | 25,000 H9T 3 10 B U I 2 B yie S
Wit W fRar T @ 99 9% ¥ A 8ot
a¥ & IR 5,50,000 THI F T AT T
FHE Yare fareer S | 15
Or (WT) |
(a) Differentiate between performing and non-performing
assets in relation to banking companies.
et el o e wafe § dRem
wFEl & e F IR i 5
(b) From the following information, compute the amount of
provisions to be made in theProfit and Loss Account of a

commercial bank for the year ended 31st March, 2018 :

Rs. in lakhs
(1) Standard assets (value of security }
Rs. 3000 lakhs) 3500
(1) Sub-standard assets (value of security
Rs. 1250 lakhs) 1500

(i11) Doubtful assets :
Doubtful for less than one year

(realisable value of security Rs. 250 lakhs) 500
Doubtful for more than one year but less
than three );ears

(realisable value of security Rs. 150 lakhs) 250

Doubtful for more than one year (No security) 200
(iv) Loss Assets . 50
P.T.O.
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Fr=r gEret & 31-3-2018 & §I A & o ww
afvfas d% & @w-e @[ o gEaaE & ToEr

F :
o (@ ¥)

() A% wefaar (sfgfa &1 3w 3000

g o) 3,500
(i) STAEE et (i & 9w 1250 R

@ To) , , 1,500 !
(i) WFever geafarat

s o ¥ ¥ & o |k

(wfersafer 1 9T g 250 W@ o) 500
ANy AE g3 o & T P R

Wiy (Wfoyfa &1 W g 150 W@ B99) 250
oF ¢ & for Wi (Rem wfgf) 200

(iv) B et 50
. ' ' 5
(c) Explain the conditions to be satisfied in case amalgamation \ .

is in the nature of merger.
e & gl & i F @gE F@ aw ga B
qHLARET | 5
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{c) gwosmm the binding effect of Memorandum of Association
and Articles of Association of a company on the share-
holders, outsiders and the .oonﬁmnw itself.

FA B PR, T A T FA @ W IS
&1 faa= Hfg 5
, Or (3r3am) |

(a) Write a note on ‘Producer Company’.

FAEH FOT W A fafed | 5
~ (b) “An outsider is presumed to know the constitution and the

statutory public documents of a ooBuE,_w. but not what

may or may not have taken place within the doors that are ..

closed to him.” Explain with reference to the doctrine of

Indoor Management.

‘T TIET A H FHEAN b AN AT E AT
qaT I A W TE ST IREAd , g T8
T f& o W 36 T 7% ¥ o7 60w gew @
TE BIATV” SAReh Y& & Wehed T & G 4
EEE 5

(c) Discuss the importance of a Red Herring prospectus in

the light of issue of securities by the company through book |

cEEEm process.

3137 4

Fat o]

G e hea & i & Fed g SRR @
i & ety § © ¥R0T wlawer & wea & e
HITTI | 5

(a) Differentiate between right issue and bonus issue.

Sy e qar uge fele § sl v 5

(b :U:ooﬂo_.m owe a duty of loyalty and care in performing

their duties.” Do you agree? Explain.

“IH FEEl B FW & fau v mﬂ_m& 3R
@ F A B IR T RN AT FEHA o7
AT | - , 5

(c) What is the role of CSR Committee? Is it compulsory for
a Company to constitute a CSR Committee?
CSR Wy @ @ T St $7 0% @ @ CSR
wff i w a7 s
Or (v)

(a) Discuss the provisions of the Companies Act, 2013

regarding holding of board’s meeting through audio-visual

means.

W % Yok B g-AE WEA B T A AR A
¥ graiug e ftfam, 2013 & g & fade

HITTT | : ) 5

- (b) State difference between transfer and transmission of
) : shares.

M & EEA AR TEAEA § WE HY 5

3137 5 PTO.
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1 ey @ GO & R NCLTH B T SR # Y
AT 87 | ' S 1
(¢ ‘What is Depository? Explain the benefits of Depository '
System.
“guEE T (Depository) FT1 e &7 Gee WO &
v gaAERy | 5 . ,
‘ .
* i
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. A. m V g | . ) A
( 2 ) DAY . _ | _
(¢) Suppose that a motorboat is moving at 40 ft/sec when |
o wo_..an il "its motor suddenty quits, and that 10 seconds later the
&Py & e boat has’ slowed to 20 fsec. Assume .—.&.a__n...ammmﬁ:oo
"

it encounters is proportional to its velocity. How far will

@ Solve the differntial equation the boat cast in all ?

dy Section-11
| _ _ Attempt any fwo parts. Each part is of 7.5 marks.
2 At t M Ench: " - .. , | | | : | ..

: L oav._ S :eo.%..m Rt > ek @) Consider the American system of two lakes : Lake Erie

in const . ‘Lake Erie i : urce
with its axis-horizontal. If a circular bottom hole with a - lake to remain constant and that Lake Erie is the only so

radius of 1 inch is opened and the tank is initially half of pollution for Lake Ontario.

full of xylene. how long will it take for the liquid to drain ()  Write down a differential Esu.m.ca describing the
o&iﬁ&e@ £ i concentration of poliution in each of two lakes, using

. . : _ the variables V for volume, F for flow, () for
(6)  Suppose that sodium pentobarbital is used to ‘anesthetize _

\ : concentration af fime ¢ and subscripts 1for Lake Erie
a dog, The dog is. anesthetized when its bloodstream . : :
b and 2 for Lake Ontario.
contains at least 45 milligrams (mg) of sodium pentobarbital . - _ v &
. 3 sagani (i) Suppose that only unpolluted water flows into Lake
kilogram of the dog’s body weight. Suppose also that - . .
a : 2 ] ] g . Erie. How does this change the model proposed-?
sodium pentobarbital is eliminated exponentially from . .

the acm,.m.v_oommng.a with a half life of 5 hours. What . (#) Solve the system of equations to get expression for

: ; * the pollution concentration ¢,(n) and cy(8)-
single dose should be administered in order to anesthetize

P.TO.

fovie

a 50 kilogram dog for 1 hour ?
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(&) In-view of the potentially disastrous effects of overfishing

© " Consider the vov__:m.:o: of the country. Assume constant

%

( 4 ) . 249

causing a population to become extinct, some governments
impose quotas which vary depending on estimates of the
population at the current time. One harvesting model that

takes this into account is

Koxf-E)-mx L

(/  Find the non-zero equilibrium population. .

()" At what critical harvesting rate can extinction

occur 7

per capita birth and death rates and that the population
follows an exponential growth (or decay) process. Assumé
there to be significant immigration and emigration of people

into and out of the .Q.EEQ.._

(fy  Assuming the overall immigration and emigration
rates are constant, formulate a single differential

equation to describe the population size over time.

=

(s ) 7249

(iiy  Suppose instead that all immigration and emigration
. On,oaa with 2 neighbouring country, such that the
net movement from one country to the andther is
proportional to the population difference between

the two countries and such that people move to

the country with the .w«ma_. population. Formulate

4 coupled system of equations as a model for this

situation.

Section—1{1

Attempt any four parts. Each part is of § marks.

(@)

©@

Find general solutions (for x > S_o.w the m:..o_..m
equation :

23" + Ty +25y =0.

3 5

Solve the initial value problem by using the method of

undetermined .aoma._nmna.m i
¥+ ‘..\ =sinx; y(0)=0,y"(0)=~1.

Use the method of variation of parameters to find the

solution of the &.3"3::»_ equation :
Y 43y + 2y =4e’.

P.T.O.




. ¢, 609 2249
{(d A mass of 3 kg is attached to the end of a spring
that is stretched 20 cm by a force of 15 N. It is set in
motion with initial position x, = 0 and initial velocity
Vg = —10 m/s. Find the amplitude, period, and frequency

“of the resulting motion.

(e) A body of mass m = 2 kg is attached to both a spring

with a mu._.mmm constant £ =4 and a dashpot with & damping

constant ¢ = 3. The mass is set in motion with initial

position x, = 2 and initial velocity v, = 0. Find the ._uom.E_c:
function x{7) and determing whether the motion is
overdamped, critically damped or underdamped. If it is

underdamped, find its pseudofrequency, umm:&ouazoa of

‘oscillation and its time varying amplitude,
Section-IV
5 Attempt any fwo parts. Each part is of 7.5 marks.

(@) Consider a simple model for a battle between two armies.

-

Assumed that the probability of a mim? bullet hitting its

target is constant. m:n.ﬁown that the soldiers from the red

&

2249

are Visible to the blue army. But the soldiers from

army
the blue army are hidden.

1) Oac.m_oﬁ the model for describing the rate of change

iers i ies.
of number of soldiers in each of the armies

@n By making appropriate assumptt

model .8 include the reinforcements if both of the

ons, extend the

i at rates.
armies receive reinforcements at constant ¥

i E&:
Consider a disease where all those who are EWnSn re

i d
contagious for life. Assume that there are no births an

deaths. .

Gy  Write down suitable word ﬁcmzonm. for the rate of

change of number Susceptible and Infective and

hence develop. a pair of differential equations.

]

(i Use the %wm,a rule to-find 3 _.n_mﬁo:miv between

ibles £
the number of susceptibles and the number 0

infectives.

(5ify Draw a sketch of typical phase-plane a..ﬁnnnczom.

Deduce _,ra direction of travel along the trajectories

providing reasons.
P.TO.
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(Write your Roll No. on the 10p immediately oni recéipt of this question paper.)
All questions are compulsory.

" There are internal choices in Q. Nos. 2-5.

L Prove or disprove : , ' 6x2%=15 .

‘ 1
(a) _Ifxe_R,x>0,then;_>O.‘
(8) - 1f s is‘an upper bound of a non-empty set'S such that
s € S, then s = supS.
L ~(© - A sequence (x,) satisfying lim ()x, , , — x,}) =0is

" convergent.

P.TO.




C 2 ) 248

@ lim(@ + b)) = b, where 0 <'a < b, | N (3 . 2

oo ' : : . “3x =]A‘
(&  The series 2n=l (cos nx) converges for all x € R. 3. Answer any (ﬁree parts : ' o 3x5=15

(@) Find the limit of the follov?ing sequenées whose nth

n
~ ) n_2 o, .
#] 2 75— is a convergent series.

n=1 (n2 + ]) term.is~ given by ; .

2. - Answer any three parts : . 3x5=15 _ 0 x,= b1 where b > 1

sinn -
LI/ s S~ i
n Lo

(@) State and prove the Density Theorem for real numbers.

@y,

(b)) () Leta, be R and suppose that for every € > 0, ) Prove that if a sequence (.xn) is increasing and bounded

we have a < b + &. Show that a < b. . . T above, then it converges to u where u is the least upper

. S D bound of the set {x, : n € N}. -
(i) Let S be a non-empty subset of R. Show that - SR ound o 5 ¢ s b, k

L u € R is an upper bound of S if and only if the S 4 (c) Ifa sequencé (x,) of real numbers converges to a real

conditions ¢ € R, ¢ > u imply 1 € . "number x, prove that every subsequence (xnk) of (x,)

: ’ converges— to x.
(¢) Let S be a non-empty bounded set in R and let 4 < 0. -

. - {d)y State the Cauchy Convergence Criterion for sequences
- . Prove that inf (bS) = b (sup S) and sup (6S) = b (inf S). . ‘ S
' Use it to -show that the sequence (x,) defined by
(@ If S is a non-empty subset of R, show that S is bounded ' -
o _,l 1 J-(_l)n+l
if and only if there exists a closed and bounded interval T TR nl

!

" 1 of R such that §¢ L. is convergent.

PT1..




4.

(i) Show that the series Z:;' log(

( 4 ) . 2m
Answer any three(parts . ; . 3x5=15 — (@ -0
(@)  Use the integral test to check the convergence of the
series :
- 1
o2 nlogn’
(b)  When do we say that the series 2:; { 9n is absolutely
convergent ? Show that the series : -
oo __I ”n : . !
z ( ) (,}n + 1 - J’_l)
n=1 -1 ) o :
is absolutely convergent. - ‘ o (i)
(¢ Test the convergence of the following series :
| Eoo . ;1”2 B ’ . . ’ . M
=1 - 2 I T
® "y o
2 | ' o -
o Al
@ X, ) (2n)! o
(d) () Findall x ¢ R for which the series 3. , ¢™

" converges.
‘ (in
n
—= s

n+ ol

divergent.

- “odd integers ¢rcai’i than 49. ' 3.

( 5 ) ‘ 2248
‘Let X and Y be non-empty sets and let

h : X x'Y — R have bounded range in R. Let

f:X - Randg:Y - R be defined by -

: ﬂx_)'=’ SUP {h(x’y) : )’ € Y}’ _ )

g0) = inf {h(x, ) : x € X}.
ProVe. that :
sup {g0) iy € Y} < inf{fix) :x € X}

Give an example of a set which has exactly .two

limit points. ) 4,

%

* Show that for anv real numbers p, g and rational

number r such that r <_p + g, there exist rational

numbersr; < p and ry < g such that r = ryt s

Provide a bijecion between N and the set of ai

~
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[This question paper contains 7 printed pages]

Your Roll No.

Sl. No. of Q. Paper

Unique Paper Code

Name of the Course
Name of the Paper

Semester

Time : 3 Hours

1 2276 IC
: 32371202
: B.Sc. (Hons.) Statistics
: Algebra
513
Maximum Marks : 75

instructions for Candidates :

(a) Write your Roll No. on the top immediately

on receipt of this question paper.

(b) Attempt six questions in all, selecting

three from each section.

Section - A

1. (a) Solve the equation x3 - 5x%- 16x + 80 =0,

given that the sum of two of its roots is zero.

6

P.T.O.
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(b)

(b)

(c)

If a,B,y are the roots ( all non zeros) of the
equation x3 - px? + gx - r = 0, then find the
value of:

@) (B+7) (y+a)(a+h)
(i) X(a/B) | 6.5

(i) Find the value of a*°+p7°+y~°, where

@, B,y are the roots of x°+2x?-3x-1=0.
3

(ii) Form an equation whose roots are the
ratios of the roots @, 3,y of the equation,
x3+gx+r=0. 3
Prove that the set of vectors ¢ = (2, 2,-3);

B =(0,-4,1); 7 =(3,1,-4)is linearly
dependent. 3.5

Given the basis vectorse,, [ 0, 1, 1 ] and e, for E°.

Which vectors can be removed from the

basis and be replaced by b = [ 4, 3; 6 |, while

- still maintaining a basis ? 3

2

2276
3. (a) Convert the given matrix A to an echelon

form and mark the pivot positions in the final

matrix. 6

0 -3 6 4 9
1 2 -1 3 1
2 3 0 3 -l
1 4 5 -9 -7

(b) Show that the system of equations

Ax+y +z =1

X+ Ay+tz A

x+y +4z= 42

" has a unique solution provided } #=20r 4 #1

and find that solution. State the nature of

solution when 1=1and j=-2.

6.5

3 P.T.O.
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(a)

(b)

(a)

(b)

Solve : 6.5

x-2 2x-3 3x-4
A=lx-4 2x-9 3x-16/=0
x—8 2x-27 3x-64

Prove that a skew-symmetric determinant

of odd order vanishes. 6

Section - B

(01 |
If A= 0 0 then prove that :

(al +bA)* = a"l + na™! bA ~ 5

Define an Idempotent matrix. If A and B are
idempotent matrices, then show that A+ B
will be idempotent if and only if AB = BA = O,

where O is a null matrix. 7.5

2276

6. (a) If A is a symmetric and B is a skew-

7.

symrﬁetric matrix, both of order n such that
(A+B) is non singular and C = (A + B J!.
(A-B), thenprove that : 6
ﬁ)c1A+B)c=A+B
(i) C'(A—B)C =A-B

(ili)CAC = A

(b) Ifa, band c are all unequal, then find, using

only row operations, the rank of the matrix :

6.5

0 b-a c-a b+c
a-b. 0 c¢-b c+a
a-c b-c 0 a+b
b+c c+a a+b O

(a) State and prove Cayley- Hamilton theorem.

6

5 P.T.O.




2276

(b) Given the following matrices A and B

— N N
[N IV
N = O

Prove by direct multiplication and by block
multiplication that the same result AB is

obtained either way. 6.5

8. (a) Reduce the following symmetric matrix to

the diagonal form and interpret the result

in terms of quadratic forms. 6.5

(b) Let G be a generalized inverse of X'X, then
prove that : 6

(i) G'ic also a generalized inverse of X'X.

6

2276

(ii) ?(GX'X = X; i.e., GX' -is a generalized
. inverse of X. '

(ili)XGX' is invariant to G.

(iv) XGX' is Ssymmetric, whether G is
symmetric or not.
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[This question paper contains 7 printed pages]

Your Roll No. B oo dinsdugs P
Sl. No. of Q. Paper 1 2277 IC
Unique Paper Code :32371208

Name of the Course : B.Sc. (Hons.) Statistics

. Name of the Paper : Probability & Probability
; Distributions
Semester . : I .
Time : 3 Hours Maximum Marks : 75

Instructions for Candidates :

(a) Write your Roll No. on the top immediately
on receipt of this question paper.

(b} Attempt six questions in all. >
(c) Question No.1 is compulsory. Attempt five

more questions, selecting at lezst two from-

each Section. :
(d) Use of simple calculators is allowed.

1. {a) State true or false : 1x7=7

() If Pxuy()=@x(1)9/ (t)then X and Y are
independent.

(ii) For a standard Laplace distribution,
mean = 0, variance = 1.

PTO.
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o _ 2277
() PX>Y) =1 = Bx) 5 gy
V) 1 : 2 _
(V) EX &Y are mndependent then (e} Let X and Y have the joint probability
EXY+Y+ 1)~ EX+1)E(v)=0 . distribution with p(-1, 0) = 0, p(-1,1) = 1/4,
’ _ _ = _ p(0, 0) = 1/6, p(0,1)= 0, p(1, 0) = 1/12 and
v) If X~ B 4 1 (1,1) =1/2. Show that cov(X,Y)=0. 2
(10, 31 Y ~B (15, - then p(1.1) (e |
Section - A
X+Y~B (25, 1 ) :
A 2 2. (a) Arandom variable X has the probability law
vi) In a uniform distriby . _ ._
. .G..D.O.H»u uartil =
€quispaced. q e . dF (x .Mm.mmﬁ% : 0€x<w. Find mean,

quartiles and standard deviation of X. Also
check the skewness of the distribution.

6

(b) Given the characteristic function
@& (t) = oJit-812

(b) Consider the random variable X with

_ mu
probability function f Ta H%WL <x<1,

Find the p. d. f. of (i) Y =|X] and (i) Y= X2

s find the ormnmoﬁolwao

function f 7.1 o
o NIMA\N.,&, identify the

4
e distribution henc 6
_ » e find mean
(c) Name tw, di M 3. (a) A coin is tossed 4 times. Let X denote the
: © distributi : : X
positively skewed. ons «iﬁﬁy are ‘always number of times a head is followed

immediately by a tail. Find the probability
distribution and moment generating
function. Hence find the mean and variance
of X. 6

@) IfX ~ B(10,3/5),
(i) mode of X and
(ii) the distribution of Y = Ho.m.x |

2

thén find

3 P.T.O.

.
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(b) The joint p. d. f. of X and Y is given by : (iii) The probability that exactly one of x, and
° X, is larger than 2, If x, and x, are two
f(x,y) =24 y(1-x-y) ; x>0,y>0, x+y<l. . independent observation on x.
Find : (b) Find the moment generating function of a
(i) Marginal p. d. f. of x . random variable whose moments are _
(ii) Conditional probability distribution of —(r+202". r=12.._. 6.6
Y = 3) #=(r+2)12", r=12, (6,6) |
. |
(@) PX+Y<1/2) _ Section - B
4. (a) Let X be a continuous random varible with 5. (a) Find the mean deviation about mean of the
B: il binomial distribution with parameters n
and p. 6
_ kx; 0<x<l
£(x)= k; 1<x<2 (b) LetX ~N (#,0°). Findits m. g. f M,{t). Hence
—hc+3k; 2<x<3 . , | B find the first four cumulants. 6
A 0; otherwise 5 , 5 .
6. (a) Suppose the random variable X ~U(0, 1} and
Determine : (n i ,
PY=y|X=x)=| [Y(1x) ;y=0,12.....
(i) The constant k y
(i) The cumulative distribution functionFix) - | _ n. Find :
R e . | i (i) The probability mass function (pmf) of Y
w?.mw_wmkm;u. ke (ii) E{Y/X=x) and hence E(Y). 4

4 SN - 5 | PTO. M |
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(b) The random variable X has mean M and

(b) If X and Y are two independent random standard deviation s. If 4»5?%:2?,0. uv.
variables with common exponential . _ 6
distribution, then find thé p. d. £, of (i) X4y _ then prove that :
(i) X-Y. Also identify the distribution in both M :rw%u

cases (i) and _E. 6 @) M=

7. (a) Obtain Poisson distribution as a limiting case o 52 B Q?J
of Negative Binomial Distribution. : () +-m=

_ 6
@ Show that mean value of positive square root

r Tf_uw

2
T\Mﬂ?v :
Hence prove that mean deviation of a

2?.%7&5& from its mean is o2/ . _

of a Gamma (1, n) variate is

-

(using N...ZA.FQJ then Ih\m, _~

o

2
3 w ~ Gamma

1
TMW variate), 6
8. (a) When is a random variable said to follow

hypergeomtric distribution ? Obtain its
probability function, mean and variance.




	1
	2
	3
	4
	5
	6

