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PART—’—A

| @gﬂuq 1) - @erurr@ sﬁlasrrreﬁlg)@m 50 G&rrgp&@as@ uS]asranso aﬁlmL_umﬂa;a;mLo
Note : | Answer not exceedlng 50 words each.
i) @@Qm_n@’aﬁ]e&rrﬁsﬂg’)@m apenm wHLQLGTEET.
Each question carries three -I-nar_ks.k
i) Qa;rr@asasuux_®mm @puugmgpg aﬁlmrra;a;s\ﬂsv GrmaJCSuJ@JLo quug]
'l @mmésEnEE LB el waiEseb.

Answer any‘thirty questions only out_ of thirty five Questions.
' ’ (30 x 3=90)

2x% —9x% +12x -4 =0 GI'GOT[D Fwenm’ 4 HE @Um@\ @,oeorma;m FLOLOMS @@5@wnmrrm
- DG Q,osurm&a»crrum a;am‘r@tﬂhq_

~ Solve the equation 2x‘ -9x% 4 12x -4 =0 given that it has two equal roots.

A)

1 -1 2

Aé k3 0 1.'Gra}ﬂ6'o A+ AT graws.
1 -1 0 B ‘
! 1 -1 2
- IfA={8 0 1 ﬁndA+AT .
\1 -1 0
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Cxt —Bx® £ 7x% - 4x+5=0 TGN  FLOGTLITL g6 epemisafien Lo(@‘,\ﬁnﬂé) 2 @mg)gg,rréo
ﬁmwwrrp)mm Qewlul L FwemuT L& STeRTs.

Diminish the roots of x*—5x3 +7x% —4x+5= 0 by 2 and find the transformed
equatlon ‘

- (1+x)1=§1—{1+ (1 x) n(r;'—l)(l—_x) +] oren Blemi.

1+x) 1+x)
-Pr()vethat.(1+x)"1=,—-L 1+n 1-x 'n(n 1) 1-x +--- L
'. co2rl o 1+x 2! 1+x

sinh™ x =log,(x + vz +1) e Hep 9.

Prove that sinhtx = log;(bt +vxZ+1).

r=asin nt9 eTei mmmaﬂm GueeTaUDT e;wg,mg DS a;b@uqmaﬂufﬂa) STEHTE.

Find the radius of curvature of the curve r=asinné at the origin.

2 L2 : . - o : ,
%f%’: 1 4@ c’x®+d?y? =1 erénp Qurrgamou_l gﬁeiraJﬁ.L.‘&,mg,D Qummsg euerTwLIBLD
QzrOCasrBsafien @pmmuqdfcfﬂasaﬂdr Blwwd uregaws saTHLy..

Find the locus of poles of tangents to % + —z'—é- =1 with respect to the concentric ellipse
Cc?x® +d?y? =1.

é@ ugeuemetwsSlen garag Q@ GsTOCasTHEeT a.@mnésgtb Geuaflliyps’ Camammd 2 ang)
Simeuser shF&@LD Ljemafluliesn ;f,lm&u_lebr Carewmrigeflen aﬁlgﬁu_lrrsggﬁcb UnSl&@ swolb erar Hlemi.

 Prove that the exterior angle between any two tangents to a parabola is equal to half
the difference of the vectorial angles of their point of contact. :

x*+y? =a® aenp sm_n_gﬁm @gm sreeul LU uGHudle ngmasas@as@ nydxdy e
wHlmus sTeRTs. ' - |

Evaluate ﬂxy dx dy taken over the pos1t1ve quadrant of the c1rcle x4+ yt= a2

- ACFMS . . : 4



10. »Sr'r: ;\gzpz +3xyp-i—2y2.=‘_0; (p='%).’

- Solve : x%p” + 3xyp +2y% =0 where p='—jl. 4

11. (D% + D+l)y= x? GTeTD mmsé;Qé;@é swenLinC_iger Hpliyg Qzrensenws samHLy.

- Find the particular integral of the Differential EQuation ,(Dé +D+1) y= x2.

12 &i: pQl #"q2)= q(z-1)

Solve : p(l+¢%)=q(z - 1).

t 0<t o : ‘ Y OO
18. f (t) {sm t<> <# -&@ Caliewrav 2 mworHbl, serhidig. - '
. : z - o \ ' ,
sint O<t<rw |

Find the Laplace Transform of f @)= { ,
- - L0t >

14. @ erenp quasur LormS]aﬂ arafleo V(a - r) a Grasrﬁlgnma;

Show that V(a r) a for any constant vector a.

15. Z erestLIg) LmHedl Qmésu'rcrcoﬂd) ZxF-d_r=2 ri-ZdS} erent s,
3 , : .

) Show that IA XT - dr 2 I I dS. Where A isa constant vector

| 16. f(x)=F e enaen Agm_ey 0<x <7 crd:fgp @e_Qaielluler sam® 9.
Find a sine series for f(x)=Fk in the interval 0<x< 7. C

ACFMS
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17.

18..
19.
20.
21.

' Define “Lub”.

22.

23.

24.

25,

u(t) GrGng) QeusLMer wLL_{H LDﬁ;]LIL{ LDrrgSleS] GTGUﬂGD %——O Greu ;ﬂg}@_{& Logpgjm (Z_:% Qg U
GTeum QQJ&;L.@&;@ Q&M@g,g,rra; @@a;@m erent Hmieys.
‘ di _ dz .
dt

~ If w(t) is a vector Wthh is, constant in magnitude then prove that = 0 and —1is

perpendicularto w.

SIDLO SiewliLsefar pHEDTEHL 2 mliLy sallés SeTeLo 2 @ g) eren ST (.

Prove identity'element of any algebraic structure is unique.

g, +g; Xg) e mmmmgﬁm ApQwey-g ésdm@nﬁ]q_.@rﬂ@ I, ={0, i, 2,3,4,5}.
Find the characteristic of the ring (Ig, +¢, Xg) Where _Ie ={0,1, 2, 3,4,5}.

Aub Buyd swéyrer siefiser. AB + BA wyb 1068 Si@fiuns QmeEwd erer srama.

Let A and B be symmetric_matricés of order n . Prove that (AB + BA) is symmetric.

15.Go.o-amw aJailyu_@Jé;as..'

It (1 + ; + :13 ++ +-]f-— logn) G Loﬁuq 0 wpmid 1-5@ QerL_Cuwi 2 eeng) eremm sesrd.

n—»oo

' Show that It (1 + ; + ; +o AL log n) exists and lies between 0 and 1.

n—ow

f(2) = cosh z eremmp &mity LEGLIY &TTLT @qé)mg&g'pgpmmu_lrr T HTERTS.

~ Verify whether the function f(z) =coshz is analytic or not.

- z2=0 e qmaﬂmug gaﬁ]rrg@ ﬁa;a;en sersder w =logz u@uq& a=rrm_| orand: S ([H.

Prove that w= logz 1s analytlc except at z= 0. "

@WW SHOIILT®S HMHID W elasmw umrunsEs. - R

Define central orbit and central force.

ACFMS . 6



- 26.

27.

28.

29.

2_emriiey %ﬁnuhg,cﬂeb efaner QausLMed rHmLd Q&u'_lé.lg,gj)@'&aimv_rrm Qe euidlser wremeu?

 What are two ways by which changes can be made in 'pricé vector in sensitivity

analysis?

@6 goplid BraE P EEHD, BTG 'Gmma;@l.b ‘.a_eimn‘an. Vé}j,l.'_aidT Ceumiui L
 SmerwyerereuiiseT LOHMILD - Caumesailer &g e geina_)mmb' Geaugul L. Ceumesemer

QLE@EG  PrELCUTE HerLéEd - Qorunsmer - Spssar. il

- Qasnpésiu@ererg (effectiveness matrix). @b EHES 2O Gouea 658D, 6THS AEHES

b Gaumaau auipridlanme, @emub Sifswors BmEED? QwTEs QOTUEMSD STES B,

- Cauenevgerr '
A B C: D
| 1|5 |40[20]| 5
ey sar 2|25|35)30(25
| 3[15]25(20] 10
4|15|5 [80]|15

A ‘def;artment has four subordinates and four tasks to be performed. The subordinates

differ in efficiency and tasks differ. in their intrinsic difficulty. The estimates of the
profit in rupees in each man would earn is given in the effectiveness matrix. How

should the tasks be allocated, one to each man, so as to maXimize the total eafnings?'
' : ' : P Tasks B
| - ' A B C D .
. 15 |40|20| 5
Subordinate 2 |25|35|30|25
3|15|25(20( 10|
4|15(5 | 30|15

¢

RHUIGSSTET QLL@L@ semseans (LPP) @mmﬂu@\gg@‘é,]sb 2 aen gGHE@ULD @oé’ﬂg] pEHw

SIRISBISMET GT(PSHIF.

. List any three major components.involved in formulating a Linear Programming"
- Problem. ' ' : :

Y] éjrr'.uﬂuﬁlé) e 580G @UmT@ uMTlq S@SWITETI&SET -QuUSDriser. e m@maé;@-

@G @anhsuLgb 3 HlilL_fhiser LushHasTer Hapssmeud STers.
GODHE Joluspate Haps

In a bank operation, the arrival rate is 2 customers per minute. Find the probability

that the time between two successive arrivals is atleast 3 minutes.

ACFMS
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30,
31,

. 82.

33,

34.

- 35.

mema;asnasa; a;rrg,@@g,g)a) Lorrg‘)hﬂsmu_lg, leﬂaﬁlases QesemL.@S]m @@uﬁu..@ @mgpmu_l efleul.

'Descrlbe Kendall’s notatlon for representmg a queuelng model.

@l emL sawrédlen (dnal prohlem) ;_%r'rmm Cubu@ssib @mﬁo‘r@ @ésé]uﬁ Siiq EET WTeeu? |

‘What are the two'major_ steps to. improve the solution of the dual problem?

g,a@ Qu_Grymed Qﬂ@ﬂ@mneﬁ]a;@m @l_gﬁso @@' B @@ @omg) L HGW QUI_GurrGo

. mgpma;uu@m enapld QS][_I’)@)'LD Qul_CSIJrroS]soT s erey (X) erafled, <gpuimbd e LMe uu@.lcorra;
- Qeémeumomy : f(x)=5(@1-x)*, 0< <x<1. g® [BTeT aS\gﬂGu.Jrreﬂuug,lsur ;ﬂa;légg,a;m 0. 01 @w eflL
B Sifsns @ méEawaie 2FQs Mg W6 Qararararey ereman? :

A petrol pump is supplied with petrol once a day. If its daily volume of sales (X ) in
 thousands of litres is distributed by : f(x)=51-x)*, 0<x <1, what must be the

capacity of its tank in order that the probablhty that its suppIy W111 be exhausted i in a
given day shall be 0.01? ' . :

@@ & Lyeuedled, 10 aremp eraiTaneRT QuITmISE! (WS @o&é]mglgmtb 40 wpmitd S0 erermy eTeRTENGHT

QuIMSE BreNsTeUg) (y)aseﬂuggmm 48 - erafled auuua.lsﬂsu &L@ synaf Lo;pgm.o ai

a‘]levas&g,@marra; ETERTS.

~ For a certam normal. distrib'ution the" first moment about 10 is 40 and the fourth

moment about 50 is 48. What s the arithmetic mean and standard deviation of the .

v d1str1but10n‘7 4

 @&51Lnar AT DHOID WwEALEga ﬁl@mé)u UDTLINES.

Define critical region and level of significance. . .

N =1000; l‘(A) '600 (B)= 500 - (AB) =50 Greisrg_v SESCUDSET mrrmrr,sé:’mu.m eresr

_ urﬂG&nﬁa;a;mm @m@surr@ amr_u.lrrm(g)m SDISDETET arrg,ggmga; @Lﬁlaéﬁlmman

Examine the conmstency of the following data

" N= 1000 (A) 600; (B)=500; (AB) 50, the symbols havmg thelr usual meamng

ACFMS ~ - 8



36.

. Gosormasmma; asmr@uﬁlq

31.

38.

39.

‘ '[ V2 6x +'4

‘Evaluate j

Ifu,= je’sin" #d@ and n>1, prove that u,

Gy — <

PART B

Goluy: 1)  gaGeurdm aﬁ]mrraﬁ]m@m 100 Q&rr,ms@sg uS]a;rrLoco aﬂml_umﬂa;a;mm

. Note : ~ Answer not exceedmg 100 words each.

-ii). @m@mn@ eflemmeflh @ m.@ mﬂu@uaﬁrsm

Each questlon carnes eight marks

viii) Qa;n@&;a;uuu__@mm uﬁGam_@ eflannaaatied GrmeuCSuJ@]Lo v aenps)
efleméssiam (@ LB eflen_wiafGseyid. - : '

Answer any fifteen questions only out of elghteen Questions.

(15x 8= 120)

x* + 253 21x -22x+40=0 e &Loarrum_tq.m QPRBISET &L@g Qg,m_lﬂa) @@‘r_r,gna)

.Solve the equatlon x* +2x% —21x% 22x+ 40=0 Whose roots are in. Arithmetic
progressmn » R

ﬁgf_l_,s&r Firligen (penmenwiL lﬂ]dtu;;b;f)l x® -6x+4=0 Grcisr,r_r)‘ améisfunLtq_eg'sr 0 lp@id 16@LD
@am_u_‘ﬂm 2 arar (l,ueo,smg epenm gamw aueny &R g SEeb. ‘ I

Use Newton-Raphson method, ﬁnd correct to three places of dec1mals the root -

»between 0 and 1 of the equatlon x -6x+4=0.

(x+1)dx

-&if FLImLE STans.

(@+1)dx
V2x? — 6x + 4

72

ja sin 0d9~ mg)gum n>1 crasﬂa) u =—L+
n?

: 5@65*-

nl2

-1 149
3 Lg . . ==
~ Up_o gm@@ LOHMILD u5‘ " 225 T

n-1 o 149

-1 +——u, 5. Deduce that us =——.
n® n | 225
ACFMS
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- 40.

41.

42,

Solve : p?-2py-3y2=0 'Where‘p=d—.

-

i : p” —2py -3y ='0, p=g—3i e Qsrers.

dy
X

S (D? -—2D+_5)y=e2" sinx,' A

Solve : (D? - 2D + 5)y = e** sinx.

2P 2 07,7 '
3i+ j+2k @b 21-2 j+4k @b QshEssTs 2 6rer G DeusLmns sar(y.

S S e TR > 2
- Find the unit vector perpendicular to both vectors 3i+ j+2k and 2i-2 j+4k.

43:

44.

45.

46. .

f(x)=

" Find the Fourier series of f(x)=

(r —x)*

ererp D (0, 27) aréim Qe Qauafuded Yflwir Agreny sam(idly.

(7 - x)°
4

in the interval (0, or).

G eaerug gm Gow wpp H={a/aeCG ax=xaVxeG}. Hyeag G W 2 g erar
sgnenq. - - ' ’ '

Let G ‘be a group and H={alaeG ax=dexeG}. Show that H is a ‘s‘ubgroup of
G. . . o A

TY) Qgrn_r'rq @@ Caumy vGTG'l)GS)GDBSI'_@' musng ey Hes 9.

Prove that a sequence can not converge to two different limits.

eflwirevL_mien, M -Gangenanenw erpd) Hlem9ss.

State and prove Weierstrass M -test.

ACFMS | | 10



47.

48,

49

50. .

51.

wi_@H wrdeleaws Csmearr @qrjrﬁlasgﬁ]eb u@UUmile] &y eramLg) L6l eres ‘r_F,]Q]ma;; T

‘Show that an analyﬁc function with constant modulus in a domain.is constant.

L@ GasTeRT aﬂm&uﬁ]m aﬁ@mu_l Gr@;f,l ﬁgm& Gmmemgﬁlu aﬁl@uﬂlm m@gmmuﬁﬂm 2 &renLo

gcmanmmu_l B,

~ State and prove polygon Iaw of force. Is the converse true?

(y +Iz) p+(z+x)gq=x+y erenp &ma'num'_q.érrﬂurrg,jg’; ‘5”6)4 SIS,

"Find the general solution of (y+2)p+ (z+x)g=x+y N

Symoi-greu Foafled yms @@Dug,ﬁ)&nm s_(HUTL_L& samis.

State the regularity conditions for Cramer-Rao inequality.

L

) HireunssAh@Ed, caluir &m&gﬁm@@ml_cw aJr,ruGurr@Lo Fbuar FuUBSD PPl Cués:

 auigens pm;@u@ﬁmg Sp&ETEILD <L aimanrude +@M sbLET 2 WAL, ~@GHl FdL6T

Gopaab GNsHng. eafled, ;ﬂrrmrra;g,@gp@'m aﬂxg@u_m &m&g@p@m &rrgasmrrm ag,ﬁa;mma;
gag). eSlenemuimiq.6o Lo;_f,lumuum smewr.

i

ﬁnemr&sg,ﬁan @up‘q,mm& Qeeayser (@Q)I_E‘E;QGD)

| &G &gﬁa;m
U U: Us U,
ya ¢ | +0.25 | +0.27 | +0.35 | —0.02 |
Siteuns o st Ce | +0.20 | +0.16 | +0.08 | +0.08 |
' Cs | +0.14 | +0.12 | +0.15 | +0.13 |
'Cs | +0.30 | +0.14 | +0.19 | +0.00

ACFMS
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A company is currently involved in negot1at1ons with 1ts union on the upcommg wage
contract. Positive signs in the followmg table represent wage increase and negative
sign represents wage reduction. What are the optimal strategies for the company as
- well as the union? What is. the game value? -

Conditional costs to the company (in lakhs)
v Union strategies
t. U LU . U
| S Ci |+0.25° |+0.27. |+0.35/|-0.02
'Company strat_egies C: +O.20A | +0.16 | +0.08 +0.08
| . o +0.14 |+0.12°|+0.15 |+0.13
C: |+0.30 [+0.14 [+0.19 |+0.00

=) @@ wrdlulle. 4 GTEND GTeRTENERT QUIMISS WSO BIENE @a;é]u_lg@mg,mg, Qurrgjg,g, ureue —1.5,
o 17, =30 wpmd> 108 arafled gpmafenw QuIMISS WP&EEWSSIeuLD, ,Bl LOHMILD ,32 -OWE s,

: The first four moments of a distribution about the value 4 of the variable are —1 5, 17
=30 and 108. Find the moments about mean, f, and f§,. :

53, Gemeuqmd ‘rﬂa@@mm‘r ennﬂm@ Sl aﬁ\masa;w HHD sl G synsf afﬂsua;a;g,mg Ql_l_
QSlma;asgm§ Qurrguggj STERTE.

3+2x ’
—_— <x<4
f@={"18 ~ 2%

0 ; Qeeetueaie
Calculate the standard deviation and mean dev1at10n from mean if the- ﬁ'equency

- function f(x) has the form :

' 3+2x '. . ‘
. e < <
f®={"18 for ?.x-4

0 “elsewhere -

"ACFMS ‘ . ‘ 12



54.

55.

ey '—-@
PART —C

@My : . 1) @@an@'éﬂwnaﬂb@méo:o Q&rrgb&@&’@ W& med aﬂasﬁ_u_raﬂ_é;&mm.

Note : 'Answer not exceeding 200 words each.

i)  @eaQeur efemmelpEib LSmanss AUQAUeRTEET.

- Each question carries fifteen marks. |
i) Qesrr@asasum_@mm QeTUg aﬁ]mrrasaserﬂeo GI'GU)G]JGUJ@][D <4 aﬁ]mn&;&@&@
' wL D Gﬁ]mt_u_m‘ﬂasamm . _ :

' Answer any six questions only out of nine questions.

(6 x 15 = 90)
4 Qgrr@reﬂasmrrs l_(ﬂl‘ﬂGSGBLIL!L_L_ Blén aﬁlm&s@a;m R, mmﬂ@pum Grrﬂmgmasrran I L auanent
Demeu(mLomm : .
Qgr@daer o |
-1 1600 1610 1650 1680 1700 1720 1800
2. - 1580 1640 1640 1700 1750
3 1460° 1550 1600 1620 1640 1660 1740 1820
4 1510 1520 1530 1570 1600 1680

CupednaiL DI L aUmeRTésE LTHULL < TmiEna uumu@g,@ @)&ﬂu_tggsum uUMUBS -

Camgemen @meLd SemenLoamiL Lor_ma;&rrgj eran FlepEs.

The following table shows the hves in hours of four batches of electnc lamps '
Batches :
1 1600 1610 1650 1680 1700 1720 1800
2 1580 1640 1640 1700 1750 - ,
3 1460 1550 1600 1620 1640 1660 1740 1820
4 11510 11520 1530 1570 1600 1680

Perform an analysis of variance of these data and show that a significance test does-

‘not reject their homogeneity:

@@ BIHLSSL L‘ﬂ@foq@ Sl 5SETPENL I (g)éaé;t'_l._ @,oa;ﬁ.@@aﬁ\éﬂ' san sierefen L'.Bgrrarr‘
 QsTenssEdswp Iﬂx”y z"dxdydz, x>0 y20, 220 wppd x+y+2<1 -an e

. ST &rrrrqasmmu uu.xmu@gﬁ a;am@tﬂlq.

‘Evaluate interms of Gamma functlons the 1ntegra1 IH xPylz dx dydz taken over the

volume of the tetrahedron givenby x20,y20, 22 0 and x+y+2<1.
| | ACFMS
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56. éggasasam'n_ RMEE o FwarumBhsamer Galiomean sb_@mrrg)gf)]mu_f o LGWTSSg g_%rr

—_— L+ O = . ' .
dt+dt+ =k S ’

dx dy
B—t-+4d +3y=0 x(O) 0, y(O) 0 aran aT(R&&ELD.

Solve the followi_ng’ simultan_eous equations using Laplace trarfsforni.
dx dy -

3—+—+2x=1

dt dt

%+4%}'—+3y OWhere x(0)=0, y(0)=0.
57. Hmes

(=) Sevswalan umiiey (i)=g |
' r) r

(<) Sewsweler umiiey (r'7F) =(n+3)r".

Prove that

@) div (f)= 2
AT r

®) div(FF) = (n+3)r".
_ -
58, aumanugdlen Gswemiiyeouder éuq_uua)l_‘{r, Gggbgp({r,mgsé; SIS,
State and prove fundamental theorem of homomorphiSm for rings.

59. (") - arenp QUBEES Qgrmr'ﬁ.ﬁ]a’n sanawawt efeuflss.

Discuss the behaviour of the geometric sequencé o).

60. @mm@ spdlear, @m sasHe e SLIgMISSLILLL Qun‘@aﬂaﬂ Cioed Q&u.uevu@eﬂgpg
 supdar HmliysHper ELOLOMEGYLD, GTHTT&EaLD 2 araTg) Grarrg)rrsl) Sleme6u @uem@m gpasrmg) Qe
&mrrefﬂa;@u) eremml Hlmies. :

Prove that two couples acting in one plane upon a rigid body whose moments are-equal
and opposite balance each other. :

ACFMS . 14



'6l. @w PERT a@elberaeer - Gl&u_lo)a;aﬂm Coy wﬁunﬁ@a;m (mrn;réw;qﬂéb)’ &G

Gls;rr@asasuuL(amaTg , o .
T oswe [t ] ta] &
-2 | 1] 1]7
1-3 | 1| 4|7
14 | 2|28
25 | 1|11
35 | 2|5 |14
46 | 2|5 |8
56 |36 |15

(&) Grélnunna;@m @pug,mgaﬁll_ é{éla;mmss BenE QJFFIJ’TBJ&S@&S@&S @an;murrma) éll_Lng')g.»
L w4&s Hapsse ereTer? :

(=) 90% ;Blasggg,asm @@5@@@ eTesueTEl éll_L_LlSll_l_ s;nsbggev §l|_|_;_5mg, @uq.esas (gmq.u_u.o?

The tlme est1mates (in weeks) for the activities of a PERT network are given below

Activity | &, |ty |

D | 12 |11} 7
‘ 1-3 |1 4|7
- | 14 |22 8
2-5 | 11| 1

'35 |25 ] 14

46 215 | 8

56 | 3|6 |15

-~ (a) What is the probablhty that the prOJect will be completed no more than 4 weeks
_later than expected" , ’

() What should be the’ scheduled completlon time- for the probab1l1ty of completlon
- to be 90%? ' _

62. @M gjschlu_lLomrr SiLeuade, 25 él(%améh;rrrm areouded 10. 03% Glurr@l_s@u) wpmbd 70
SHCandymb éren_uller 89.97% Glurr@t_a;@m o craman erafled aa&irr uuwsﬁlaﬂ aau..@ gyngl Log)gm.o
,ﬁu_eﬁlsoa;asm eTemen? ~

In a distribution exactly normal, 10.03% of the items are under 25 kilogram weight
and 89.97% of the items are under 70 kﬂogram we1ght What are the mean and
“standard deviation of the d1str1but1on‘7 ‘ . .
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