
z. ¥iF~ 
!ir-1t tt 

L 60.00 

3. 12.68 

[ '11fT( A 

3. tfq;~ 'l ro.lit :>."J<m f.tml 

zd:!r AQ 2AP iTT f.rr.r 
<!iff i ? 

I 
L APB=-LAQB 

2 
2. LAPJJc·:2LAQB 

3. L APJJ L AQB 

t ·s 4. LAPB=-L.AQ 
4 

) 

!0-00 
'i. it 

2. 4D2 

4. 22.68 

4. ~ it 1fiF ~A <1ft ~ 2S% 
'1>"1 !:'< </ 11¢1 t rtrlffiff ffl';f.l! B ;$! ¥f./: <:or 50% 
iJ.~<I>i It ~~ A :Jit'<t B 'Itt 

"f1'Tr"{ t <Pi rmmr wpr s Jik 
~A -;:1; ~ <1ft mJi!lF 11iT &:f'T'iT itrrr 

1.44 

3. 1.90 

2. 1.72 

4. 1.25 

3 

( J>ART A ) 

1. '!he area of lhe s.haded regton in ,, 

z. !he angles or i1 nghr-anglt-d g:mlrn 
are in anth111elic and Sid.:' i$ 
10.00 m. The <If lhc f~ncmg of the 
garden inm is 

1. 60.00 

3. !2.6R 

2. 47.32 

4. 22.61'. 

3. AB is the d1;uneter of 1lu: st:~mcu:de as s!I0\\11 in 11\c 
diagram. If AQ"" 2AP tl1en wluch of the following 
is correct'? 

I. APB= 
I 

tiQB 
2 

1. L.APB=ZLttQB 

3. LAPB AQB 

4. LAPB,., 
I 

AQB 
4 

4. The rabble population in community A increases at 
25% per year while !hat in B incre-as-es at 50% per 
yeM. If the present population.~ of A and B !Ire 

equal, d)~! raho of IlK' rl\lrnberofli'.c rabbits in B to 
that m A af\cr 2 ye<~n; Wilt be 

L 1.44 

3. 1.90 

2. 1.72 

4. 1.25 
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S. L\\d tn~o'~tc:_, r..•adt of 0 a.nd H: arc m t\\.'t) ~cpara~c 

••nnr:11ncr·;, each of\ oiume 1:, and .tt I 51) "C .Jnd I 

:.tmospher<·. Tih: rv,·,. :tr<· m~de (0 n;acl m a tlnrJ 

r..:t.>ntt!111er to fom1 v.:arer vapour LfiUtl H2 is 

c.xhau:;wu Wl<L'll the t~mper.tturr of <he mixture 111 

lhlfll CGlll311ll:r \\';lS !•:,lNCd 1:\0 '(', tl~ 

bec;~me l aml<l>ph~re. 111<: yoJumc of th~ 

I' 

6. ,~·7f::tr;r r: ?-:"f7!71 I>S ~·, 

""' It' f(Ttr..:i j 6 
ih 'ili!' ' 

Helium and argon g~ses two ""PMalc ~ontallltrs 

.uc m the J:amc k'11lpcr.llllJ<e wd S<) iuse dtffer~nl 

n:A~t-m~an-square (t.t11 .s. 1 vclocuu:~. Tile two an: 
nuxcd 111 ;t tlmd contamcr keC'J)ing the sam~: 

tel!lj)~l:l.ltlfC, 0l~ UIU. vein<: II)· of the hcJmm atO!'ll'; 

1n th~ nm;ture !S 

i. 

rrr::;.;,r.i '"' •p lr1" ~ .. p .. 
I' !) '-17':/ iJ: 

~tf;,:r::m/ 

F~r:~J ~&t: -:IJr;y; ·~ 

t~rra-:ff :1 ;::mt ;n;r 

·.? ~l}::; rr<-.'rr;r•-: ;,-;:;rs 

,Jf!:-;r;·~-~ ;fi ~ i5: 

t 
;lr~· :r;1 '-'~~'~ .. ~;,: ;-;f.t 

(Jj 

3. (a) .. ~17 (l>) 

R. !00 'lrrt ·"·;.;:J.C'r"· .~~·t7':1:i X.51h0 '"' t71mtr 1!'15 

~b'tJ.l~}~'\-r ,~ t;r_.o.: .tt l50n 71 rtr 60 
6)~7::; Jf'.,_'fr t 45··T)f Ji: rt'!"imf J,~ 

;;'.t:d,r # i X # ,JIJ-g:;t; ::tit r;f;t:m:rt?i 

3 20 

<o 
.~ 

4. 8() 

9. 'Pfi ~~ <'if) ;f ?j<J<.It{~!] i>'{f r;'i/i Ji'ii-'fiif: <li 

\177 11f'1 ?1& i!lt ~ir: 

li/.C1A '~<' t.'f11l 
2. ,f;.t~:t~:r ;,;;fj45':> ~ :si'Yirl r;tl c"':l-rrt 

J. -.llr:fim ;j; ~flY' {i;1r; 

~ rmtr4! f[r((tc•l 'f; r,;•m 

I. more- than what it w3S before nux mg. 
2. less than what 11 w;1s before mixing 
3. ~qu::.lt<' what it was before rmxing 
4. to.qualto UKH of argon atoms in the mtxturc. 

7. 111c mmcnllak t'S I!St'd in the manufacturt" of soap 
b~X::lUS.C lt 

bulk 10 tlle product 
ha~tcna 

(c) gP/c-5 fra!:.""T~uu:::e 

( rll 1' s .. ,fl ;mJ does not :.crJ.tdl the ,:km 

'.Vhich of the above ST;1tcmcnts islarc corrt-.;:!'1 

1 <ul 
3. (a)anJ(b) 

2. (a) ;md (c) 

4. (a) and (d) 

8. 10~1 g of an mor!,'illlic co0mpound X-:5H?O containing 

<l vol:.tilc 1mpurity was kept man oven at I SO "C for 
60 minul~$. lll~ wctght of tlu: residue aftl~r hea1m17, 
1s 8 1:. 11u: pen:enlage of nnpurtt}' in X was 

L iO 2. 8 

J. 20 4. 80 

9. On a certain ni~.,ht the moon m 1ts wan111g pha.se \\'aS 

a half-moon. At mzunig,ht the m4mn will be 

1. on th~: ea~~em hon7.on. 
2. at 45~ :mgular he1ght above the ca~tcm horizon. 
3. at the: zenith. 
4. on t])c western horizon. 
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10. ~ ~ if '?iF W1 ;,p,t 5 ft:r ((<1; 

~ fiJ;m rif'lfff 'I I ~ $ 10 fi:;r 11'1?: 

wr $ ~ ~ ~ t$t rrfftmm (j()(} 

fil"ili::"'f Rkt fi(! if I ~ l!i 5 ft'f !f1?: 

~ 11ft f{/#.?{(ff Rrr#t lft1ff Wit ~ 
:wfy !J ft;r it? 

I. 300 

3. 2400 

2. 150 

4. 1200 

11. \'iff fitu.g l!i ~ ~ 'i!f'l<l <f;J Wi f1n1 it 
>:~:iJ Ji:f6N f1 O!ff 1J'I'5 'l't vft fit; SW 
fi}rt& i6 .q:, lli7 ff1fl1 i6 '8Tfl HI! f{{./ 

~t 

i .. 
~ .. .. -

"1¥. 
P:l 

~ 
J 

'• 

"~ 
l'l 

~ ··-' ' 
~ 

12. 

~ 
~ ' 

(101 li) fC) 

10. A gcrnslone is irnlduncd in a nuclear re.a.ctor for 5 
days. Ten days after imldlllhon, the activity of the 
chromium radioisolope in the gemstone is 60() 

disintegrations per hour. What is the activity of 
chromium rddioisotopc 5 days after imldiation if its 
halflife is 5 days? 

1. 300 

3. 2400 

2. 150 

4. 1200 

11. Displacement versus time curve for a body is sho\lo'f\ 
in the figure. Select Che graph that correctly shows 
the variation of the velocity with llme 

1 

J 
l 

'• .. ~ .... 
0) "' j> 

j 
J 

'• 

1<1 

12. 

1 lJ 
{fi~ 

'" '"' 
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13. 

LA 

~ 

4 

l) t}':-r:r 

' < F$r;: 

~z-;.r1.~wJ 
'~iJft:;::r:p·;~ 

'i); ~ 1"7rr 
i)iH;;('r 

/ (.r<n r:hz.,...,_"! 
Nr}'I;ft ,i1 l]:.,it,•J, 

6 

The ~prmg halanct m Fi!!. A r~~ds 05 k§: and rh~ 
Jl~ll h~lanct• 111 Fig Bread,; ,1,<) kg. ll1c Jcun block 
;o;usptndcd f!nm the >prulg balance panially 
immcr-;cd m the wat<:r in the b~Jker 1 Fig. C). The 
sprmg b:tlarwe !lOW rea(h ()A kij. l11c rc~dmg 
che pan bakmc·: m Fig. C 

kg 2::) ~g 

3 ; kg 4 3.5 kt' 

13. Tire t'nds of .J mp;: ~rc lixcct to two r:egs, such that 
rhc ro,le remams slack. A pcn<:JJ r' placc.J a.gatnst 
tile mpc and lllt>n:d. such :hat the rope ~lw;:~ys 
n:mallls taut 11ll.' sh~pe o:· the curn: !rucci! by the 
p::nc 1 I wou!d t-e ~ plrlof 

a c1rclc 2. an dhp~e 

squJ.rc .:! it trian~k 

14. Dunng icc ska1mg. the blades of the ic.~ skater''> 
shoes exert pressure on the ta Icc ~bt~r can 
cffictcntl:• skaic lx:cau:Y~ 

1, 1C~ gets converted 10 w;;~t~r ~s the pr.:ssurc 
cxcr1cd on il in<:n:uscs. 

2, ice. gets convened to watcr as the pn:ssurc 
cxcr1cd on it d~crcases . 

.\. the d~nst!}' of tee 111 conr;Kl 1v1th !he bhde:' 
df!"creast!"s. 

4. blades do not p.t:rlelr.!t~ mto !C~. 

t 5. Four s~o-dln1CIIt<IJ)' rocks A, B. C and Dan: i:ltruded 
(! 1 b)' an igneous rock R as shown in the cross-secttoll 

·'f>"f·!ffl IP<r:; fflfl dt::lj;rdl'll. Which of the following 1s corn'Ct about 
thdr ages? 

;_u;;;} tl'T'< F.t171' B, c. 0 .3.1!7 R t1 
= ;:;=;r A, B, C J-t; D f: 
<7'7 •'ti'1WC, B. A ;J.~< R ~~ 

i.'"fYt R, B' c J-";v [) {!:I 

L A as the youngest followed by B, C. D and R 
2. R is the yo1mgest folkw,·oo by A, B, c and D. 
3. D lS the youngest followed by C. B. A a.nd R 
4. /1. is the youngest tol!nwed b)' R. B. C and D. 
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16. "i'1f rim trot'/ tJ\1 fitf ~ fPJ'P( q t ;;rm$1 ffl 
~F.Rif~"ilfr~{l 

7 

16. The slrain i:n a s;:llid subjected to con~muous sttess 
plotted. 

Strain~ Stfitin-

1. ~ ~ ;rq; om llFm'l!fi'l'f'f:k; ti1'fi' 
mrr t, 

2. ~ ~-s rfiff /Jf{f ~'t>111 fit<~J?r t:~ 
f I 

3. f>I'Rfrff (.);f <{'{ lit?! ;&,~ 'f,q :;(PIIff '1 f<R•Ht >/ 
arr vrrm ~ 1 

4. /?ill>tffff r.).J 'fl <1)<! (.~111 ,;; f(?ij l'il<J[i1 if) ltf,'f!( 

t. 

17. '(lf'' ;;;ftot lf1t f,J: f.Jr# fi1; ~l{q It f.r::rr Jilf?rdf G'? 

U11WT '77lT <!1! ~ f.M 'Til = It ~ 'Plf t. I 
iiRf 7JlT<l rt; ;lr;r:np:t ;:< 1J:11 t ' 

i(\ 
L m~~~ 
2. 20 4 R;; 
:> :w ~no ~ lrll 
4. 30<1' 40 fi:;ft ;j; 'lfm 

if/U!I iiiTifl \!<6 ('(it (T) <hd 
'1i1 mit?' ( r) ifr::iT :m'i 

i; rr:n e.? 'ldt 
'IPWf ~ -t· <# rm; 11 %h:1 
fiT ;pr;t ~ 'l'f vf'Ff JRfiTJ frrr; 

1 TIRr TIRR 
2. TIRI urr 
3. TTfill x ttn 
4. TTRR TlRr 

Which of the followmg statements is 11'\t('? 

'The ~olid deforms cl~licaUy tdi the pomt of 
fatlure. 

:2. Tlv.; solid dcfom'l:S till t.lte ptnnl 
f~ilure. 

3. The· solid comes b:lck to original ~!l:lpc :md Size 
on failure. 

4. The solid ts pcmwn<!l'ltly dcformoo on f:ulur<". 

17. Growth of an orgamsm was mom!MCd ~~ 
intervals of time, and 1s shmm in the 
Around wtudltim;: lS the ralc of growth zcm'J 

I. Close to day 10 
2. On day 20 
3. Bcm•ccn dav~ 20 Jnd 
4. Between d~~' .10 :md 40 

111. A Tall plant WJ!h Red seeds (bo:h 
"":18 crossed with~ dw:ufp!ant \\llh 
the segregatmg 
tall roo and 

T!Rrx ltRR 
2. TtRr ~ ttrr 

n·RR ltrr 

4. TfRR TtRr 
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19. <fl·l rfifir ::Fr '\t<t ~ :mr ~if 19. '111ree suntlow« planlli were placed in condimms as 
indicated below. 

20. 

rJr,.IA ~~,y 
B . "'!lR"f F.4 it ~ r,~;; ,, 

rm11 c _ ~Vr# ;; l~;t!/!;;:;r r.::~r n 

t ~7 13 i#t ~~r"~ 'If< > 1/hr " ;tt q'{ r. 
2 '#)A ii'I~~"·"G'I!)R ~P'I<f<rli 
3, rJ'/11' C <.'ft rrrmm"'i 7;T r/triJ A tJft ~ 

.;t.f 

..;, 'J'tr'tC;;it~4t>r/NA/Jffr;~ 

?7 > ttn:J B "$r r:rr~~ ;:-., 

:Piam A : still air 
J'lanl B mod~Tatelv rurbulent i\1r 

Plant C · still air in the dark 

'Which Of the folJOWUlg S13\C01C!'Il!> IS \:Or!t';; ({ 

1. Tr:anspirnuon rate of plant R :>that of plam A. 
2. Trmspmllion rate of plant A> that of plant B 
3. Transpiration rate of plant C = thllt of plant A. 
4. Transpiration rate ofplsnt C >that ufph111t A> 

lhat of plant B . 

?t ~ if1m ~lfff It ; 20. \V1tich oithe following is indicated bv th~: li<.:COlll· 

' r>anying diagrJm'l ' 

= al( l-b) for bi< l. a ab ub~ ·I for 

:> b I 

4. a > b implies a < b 
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[ '7PT B J ( PARTB J 

21. :tro: 'MATHEM.>I.TICS' q; Jter;ft ;t; u;:;r;t; ?t 21 The number or IH>rds that can be formed by 
f$rr;t 'l'Rl: r.,li: :m ~ !! :> pcnmning the letters of 'MA TiiEMA TICS' is 

l. 5040 2. 4989600 

3. tl! 4. 8! 
22. 50,000 ;i; l{"f,fl¥f111 >,7'.iPif ~ r. ;> 

20 2. 3() 

3. 40 4. 50 

23. 1fl'f ~ A ;; B llt nxn ~ .:NT~'~: 
iliPJ;ft T{if//':f wft '{t ~ 

I. iMfil (A+B) = iMfil (A)+ ;fifrf (B). 
2 ;;srti'r (A+B) $ iiflffJ (A)+ vm?t (B). 
3 vrtfr.t (A+B) "' ~ (A), V?lf;it 

(B)}. 
4. 'Jr!fit (A+ B) = f11.r(f!'1 { :mRt (A), :mfft 

(B)). 

'ifmff i I 

G [OJ! nj 
for .tc[llnJ] 

J 11 1 J. 8! 

22. The number ofpositiv~ divisors of50.000 is 

L 20 2. 31} 

3. 40 4. 50 

,~r.cr 23. Let A. G be nxn real matrices. \1/hkh of the 
followinG statemenls is correct? 

1. rank (A+B) rank (i\) + mnk (B). 
2 rank (A"B):; rank (A)- r.mk (B), 
3. rank (A~ B) min {rank (A), rank (9)) 
4. rank (A.,.B)" max {rank (M. rank (B)!. 

fl-fl'l: 
24. let J.r x) = l 

0 

.fit Then 

c[O,l/n} 
for n {I n.l J 

lim ) d<:fines con!inuous function on 

10.1]. 
2. {[,.}convergeS uniformly on [0,1]. 

2. {/.,}, [0,1]'.?\' I!~~~ .mrr if I .> O!oral!.T.;(O.lJ. 
1'\'>ft .• e(O,t f;:rr: O:t 1 

2:5. <ttrm 

r:rfi/'1!m~t 
2 .. 1/~t I 
3. Jlfffti'm ~ ?. I 

4. Jd!IJJ~ ~ ~ I 

4. exists for all 

25. Tile number is 

l. a rational number. 
2. a transcendental number. 
J. an irrational number. 
4. an imaginary nurr.ber. 

J, 
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Q JF: Wl'!'1 ~ I 

2. t ;j; WI'P1 t f 

3. * 'IJll/<; .t l 

-1. 2 WI'P1 ~ I 

10 

Oj 

0 c;. 

~· ,1. ··A l' r I whne •·1 I~ tra!l.b'j)O~·t uf •.. l r " 
O.l.l) then wl, eq11als 

0 
l 
I 

4, 2 
J. 

27 t!':'·f ~1 ~(tt,~ tt:, a1): a;l,. ! ~ 2, Jl -1~, ~: -r 21 Let ~1 {(a.11 l.i!, ~:t!.): at: {1" 2~ 31 4}. 4 a1 ""' 

s1 ""a;= 6}. :'v{ ;;t.: ,>i'fUiil <PI ff~'l t. 

28 

1 8 

3. tO 

6 

.'\ 4 

2 9 

4. 12 

2, 2 

J 8 

29. 7;7ff{{2TQi y(i,'fi'i! q ~""' 
<J,'tfe II; ~~ ~:rR/;1 
;ff:'w «'fiF;:• /!.~ .'it'lr 

30. F{J;, f}; l [O,l]C::<.I Xf:.:;( 

:;tt X, {t Pt'-/(f" I 

{(:rl~ 

: V<:!} 

;;'PI 

I m 

I,\.,.. if t:J.ljt)'r;i· :'\ ·-: l) q,; 

f! I 

'* ' 

3 ?.._ !.!? .:t•! X J ~~ltfN ? !f{~~f t.t::.,:r~:r-'1~ :X 0 1J X :=: 

:;r:":sJh:-r·fta "'~~~ * 

<l! = 6) ,'l11cn dll: llUmbcr of elements 1:1 M 1s 

1. :-; 2. 9 

3. 10 4. 12 

~8 :hi.! la.st digit 1::> 

l. .(j 2. 2 

' 4 4. 8 ·'· 

29 The dunension of tll~ vc"tor space of !111 ~ymmctrtc 
mat nccs A (a,..) of order nx n ? 2) · ... ·nh r~:'ll 

cntr1cs. ;t11 0 and lr.JC<: zero 1 s 

30 

1. {n1.;·n-4112. 2. 

J. {n1 !n-3112. 4. (n; [i! )):'2 

Let I - [(1.1 J ::::< fo~ .~c lc1 :p(~) di't 

L\, I) mf 1 y ye!! '!hen 

O(X} J:S dtSCOilllll\1(>\IS ~<)111(:\\ her~ I'll •: 

2 O(X> 1~ t"'fillllUVliS UH but 11\)l '--~:nlmuou~ty 

diff;,:re:>t1ab:~ exactly a: ~. 

~\. 1S c'Untmuous on but not 

CC•I11liiUII'll'IY iiJffcr<:tHii!bk cx;Krlv a! X ~ 

IJ and at x I 

.. '-'(:<) is tliffcn:n:tJblc ~. 
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L 0 q !l!f IlRf l!flm ~ 1 
2. 0 t. ?I 1liJ' J;/'<1 'l1ff ifrrrT 
3 . l f il ~ Jl/T(f l5'nrf I 

4. I f. ?l ?l1f flft."T :ri!f ifrrrt 1 

71' 
2. 

it~ 

l2 12 

3. 
111 

4. 
7t! 

8 8 
-l 

11 

.Jk Let a,= smltln. For tne sequence~ •. a1,··· 

the supremum is 

1. 0 <Uld it is a«aincd. 
2. 0 and it is not allained. 
3. l and it is atlainL'd 
4. I and It is not attained. 

32. Usi.ng the fact that 
~ I ;yi 

~;;;- 6' 

1. 
~1 

2. 
It 

l 

12 12 

•' ! 

3. 
.. 

4. ~-1 
8 :; 

33. ,.,-!; fiti j{ X, y) u(x.y) + v(x. }') 'f'iV "" f[Ui 33. Let f (-( be a complex valued fWJctton or !he 
tomlj{X.y) u(x,y) i v(x, y). 

Cwv ;j; fi1i'i1r >ft rrrvr Wf ~· -r/.1 
i.t Wli.Cfl / 

2 C rrv " vr off?m ;mv ""ldl•a.fi1J-gr ;;'!w 1 
3 . •( q< v ;j; 'fr.fl <Rf1i rw f it?irmfUi'll 

ifl7rr I 
4. U ~;f/(1 '¢I (I" I 

;;,'2.mr i:N If .Ji<'J'Il ffl;;q>; if 1 m (V, Wj 
E X }tl$ ,lf:ril (fi, X Jf.1 

'17{ 

:J/i'l'iJ'f'i:'Ni' D f(V. W) f!rr.f ?? P.>.n Viifrl ~ 

K) +f(H, W) 
2 f(Il, K) • 
3. /(V. H) +f(W, K) 
4. f(H. V) t- f(W, K) 

'If,/ 35 
;r,,fi:r, W1fii? N 'ft'fl wiJ I S: ~ ·-N i!ffJ rdi'>11'11T 
. ~ (Sp){xl = (X 1), x, x1

, 

;:;;7 ?fN it i'!!l i't w :Jr.~.·rr :f s 
J<rU'Jfl, :;r; Jlil>W R ?{; ;;;mr; ;t '"'I 

I 

Sup~ that u(x, yl 

/CilfUl'(J( be holomorphic on C for any chorce 
ofv. 

2 /is bolomorphrc on C for a suitable chmc<: of 
\', 

3. /is hotomorphic on ( for a!t chon:es of v. 
4. u rs no! di!Ieremiab!c. 

each variable separately. 'Dlcn for (V, W) ":.;,' 

X :;;:', the ocrivattvc n I (V, W) e·.•alualt'd on {H. 

x :.;,' h giw·n by 

I. /(V, K) + j(H. \\~1 
2 /(ll.K) 
3. /(V. H)+ /(W, Kl 
4, f(H. V) "'/(W. K} 

Let N be lhc vcc!Or space of allr~al polynomials of 
degree at mo~t Uefmc 

S: N -N by !Sp)(X) p (x + l ), pr>.l . 

111en dtc m:'ltnx of S m tl1c ba~ts 
..:onstdcrcd as column vectors, 1s gn·cn 

I 
I• 
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0 0 
(I 2 0 (I 0 2 

2 
I) I) () 0 I 
() (/ (I 0 0 0 

1 3 0 () 0 

1 :l 0 0 0 
3 4 

2 2 2 3 0 I 0 0 
.) 3 {I 0 1 0 

36 Nr f. i:>.f:f 
;;m;l;f; X I ;r 

2 2 

4. 6 

'.:1< 

. I 

3tl. ci'f:c: (j ;;i; ?J."r ri ,'ftim' TJ!(if (): 1l w-m 
l{t;l;JN '·' ~Jt·tl~f ¥?~(.' [! 1 ur.J If r'?h 

irr:..;:;·r !,' ;.;,:;r :Jl,t,l? 1: tJ,J ~·''tlJ' ttv.;fv 

0rr:Tf~~ ·' 

.W. f( r'l 

12 

I 0 0 

0 2 0 0 l 2 3 
l. 2 

0 0 3 () 0 I 3 

0 () 0 0 0 0 I 

I 2 3 -

[: 

0 0 o: 
l I 2 3 0 0 o; 

}. 4. 
2 2 2 3 0 o; 
3 3 3 3 (} 0 fj~ 

36. let F be a field of 8 elements and t\ = : xr F 1 x' 
I and x'o< l for all natuml numbers k < 7}. ll1cn the 
numb<'rvfdo:mcnls in A rs 

L 

) 

37. lhe power s.:nes i: r' (z i" converges 
, .. 

4 . 

38. \onstder the !,'TOUp G = ·QiZ wh.:r<::' Q and 2 are t!;e 

l,'l"uup> of rJtionu.l numbers Jnd l.meger> 
rcspcclivdy. Let rl be a pos.itiv~ integer. 'llt~n t$ 

there a cyclic mhe;mup of order n? 

I. nn1 nccc,;sari ly. 
2 y<:.';, a 1Jt1tq1•<: one. 
3. yes, but not nec~ssmly a umque Ollt~. 

-'· n~'·er 

f(x) ::I!!J g{x) ar~ trrcducJblc 
2 t'(x) i~ trrcduc•ble. but !,'(X) rs not. 
3. g(x) JS lrreduciblt:. but f(x) is 1101. 

·•- neither f(x) nor 5(x) 1s 1m:ductbk 
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40. 'It Z.:1sl ff7R ;$ 31fFU i'f&I'J w~ 1Ft 40. The number of oon-triveal ring homomorphisms 
'tml1'f t · from Zm1 to is 

1 l 
2 3 
3. 4 
4. 7 

41. fl!?f'irq; 11R ~ y'(t) = f{t) i\1), y(O) I vm 
f: IR - ii 1!tm1 ~ fR fitfm 1 rit ~ fl!#i'rq; 'Tr-t 
~;t 

l. ;gu f ;t ft;riJ JFtmr: lfSli rn litit !. 
:.t IR "' fl'l'" JR"1l m 'itrn ~ t 

3 . R 7< l!rT r * tflr4 <~>r! r. fl ~ itm' 1 

4. o <~.1 ,w~ <liT<1 f!'l1! ~ * f!7l'i r.& 
lffrn ~ 1:1MJ iljU f ;f'} fmH< 'R "t'tff 1 

42. IU# f/f; 7rfllR'1J'/31'1t<Rf ~ u"{t) 4u'(t) + 
3u(t) 0, t e!R <t <r41 r.rfftQJ l!Fit i1i'f ~ 

vt rrrv 

I . fltlfT 2 ;It f['lr <n?'i'ffiJ<t; <Tfim l'P1f7ff: J ! 

2. ,lf11fl I 1Ft fl'l'" lfffffa<'tl <Tfim ~ iJ I 

3. Wi:l1'7 fl'l'" pu !ff'N'•r u:O ilf! JFff/ilr<. wmr 
#" I 

43. q,rr-r II( X ,I) 
• (:>0, X € R 

,!::YO. XE: R 
'"'1$i~i1i'fPf"'T~>t·f[ll'mf.: 

Hx. t): XE~~. I<: X}. 

2. l(x, I): xG:-t, t > 01 r.rr:J 'tfji'>f7J 

l(x,t) · xe;::I, t <opt :nf.t t 

3. l(x.t): xE:R, tcRI\{(0,0)1 

4. l(x,t). xeR. t>-1}. 

1. I 
2 3 
3. 4 
4. 7 

41. Consider !he mitial value problem 

y'(t) f(t} y(t), y(O) 1 

where f: R-Jt is continuous. Then lius mitJal 
value problem has 

L tnfinitcly many soluhons for .some f. 
2. a unique soiulion i.n r-t. 
3. llG solution in !( for some f. 
4. :1 solution in an interval comaimng 0, but nat on 

R for some f. 

42:. Let V be tlu: setaf all bounded soluticms of the 
ODE 
ufl(t) 4u'(t) + Ju(l) = 0.1 .:; :R 

1llen V 

l. i& a real \'ector space of dimens1on 2, 
2. is a real vector space of d1mcn.~lon I. 
3. contams onl)' the trivial function u=O. 
4. ccmtains exactly two functions. 

43 . The function 

li( X,() JlJio'!l e I >0, .'1' IR 

, t$0, X iR 
is a solution of the heat equationm 

J. l(X, I): X<CiR. IER f. 
2. ((x, 1) XI': :X, I> Ol but not m the set 

!(x,l} : x'"R, I< 01. 

3. l(x, t), xel;(, tG:<.j\{(0,0)1. 

4. i(x,l}: xeB, P -11. 
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45 

~,-~;' .'((::: yc 

\( 

;;t~!l ,XE~ y 

:;r;rr-;; .J.'"~:J?,.1 ,_).7'!7' 

4 # 1/tl· .;..;,):' 

(}~ fi:nJ 

0 li:'1~1 

t~ :~-;p;:; #' 
1!11 ~rr~ ,~~ ;:r;,f!:-:.·,-;':JJ: 

-~~(r;: ji.'~r.t:;p; .3i+«il 

qr{firrr .. ~ l~~;; ~ If f 

~,•Jt ji--!..:::ri ,1r ti1u"fta 

',(rf) ( h ,, 

;;! ('; ~~ ~:??? ,1 

,JtO,-;;;;i ;;r;:;m * m m f 

I.~ 2. 

?<¢)d~. 

14 

44. 'Jhc second order PDE 

.:lbpu<: !<)r :~11 !'"' 

;l pM:11'olic t(~r all x"':~. 

3. clhp!li' fo1 :til"< 

4. hyycrbohc !(>r all xe~{. y 

45 Cu1mdcr a scc0nd crd,:r ordmJTy ditleren11:d 
.;;l l~{i(t:JiR~n tODE'! and 1ts finne d*ircrcuce 

4(• 

I 
I 

47 

rcpn:scnlallon hkntd;t' wl-uch of the follm' mg 
St~11<:111C'111~ IS C()YR-,;:1 

fin,:~ diffc:C'ncc rcrrc,cmn:llcll " ljflhjll<! 
lhe tlnnc dJflerc-rKe rcrrL'~L'nttWm•s lllll\liiC 
Cur surm: ODE 

3. Tht"TC !1() muquc tlmk· dtflt·rcn'" >dl<'ll?e 
rh..:ODE 

·•. 11lc 

[he ' ;u Jat~onal 

!tw~11ona! 

1 
II<(<))~ f v(3.r ' .1' 

h:as 

problem 

~·)dx~ 

a umquc so lut;on. 
2 ~xactly two solutions 

lJl 

r(3) ~ 4 2. 

3. an mtinnc numb<"r of solutwm. 
4. no so!t!IH>n. 

Fur the llll<"-'r mtt:~:al .:qu~t:ua 
·1·~ 

¢(x)=x 1 I ~~.~ • J ~ 

lh'~ r<:Stll\'1,,1\ ~Cn11."1 R( x, I) is 

2, 2 

3. 3:2 

1(1'1 

48. VI 'i.f.'rcr:h lTC< ¢: ~·,·:;,.,.I, I i - IXJ- <1' Jtt vmt! I 48. If :he l!anullo!uan of a d~1lO.UHical ~ysl~m lh !(IV~n 
; ,., 

~. b~· H pq q" !hen ;:c, I 

•l - .(~; 

1. Lj , c.-• . p 

4 0, !' - (} 2, <t ~o, p -· () 

•l p I) ), q ·~. r ~ o 
4 'l (1, 4. 'I - fl, J1 -· ~ 
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49. ti<r1l'} i>"t~~ 'lKPf F1(t) '' Fl(t) f!il ~T ~ !49. 
~~ '' f2(t)it ii.• '"'·:fi:,." wT, il ·;! ilfl 
::W.i!J'f iJ;>m: h,(t) = Jl' </ h:\1) 41, I~- , 

·nle hazard rates of two life time variables T 1 and 
T w1d1 ~~~~e c.d.f.s F.(t) and F1(tl and p.d.f.s 

and t!(l), iln' h.(t) 3t1 and h1(t) = 4r!, 1 0 
respectively. Then 01~11'1~ 

rr41 t o ii; l&~1 F1(t) 2: H0-
2 mfl t -" ! ffrtl f 1(t) < f 2(t). 
.l. E(T,} < E(Tz). 
4. ?1'4)'! > 0 'li R-'ril f,(!) < t)(l). 

;sr;·r:r ?W # #ffi TR t: 1 TfR tt;; 11 ~ 
tf:m s., Xi+ x; , + x; s- .1 m 

lim 

L 4 2 Q 

3. 4. 0 

I l-'1(r) <: F1(t) for all 0. 
2 F1(t).::: F1(1} filr all 
3 E(fd E(T:J. 
4. f,(l).::: for all t ~- 0. 

bo:: LHL N(iJ) mndom vanablt:~. Let 
s.- x,~ + tX 7 f01 " :<: J. Then 

lim 

4 

3. 

I:S 
It 

2. 6 

4. 0 

5 I ~ Jih p-:., 11 f[ili '!ftfi!n Ji.:t?!i!lr 'fl'if~ S 51. Let rxm IJ ~ 0 I be :t Markov charn on ;; litlllc 
l:f<tlc spllc~ S with stationary lransincm prooobility 
m:unx. Suppose rh;~l the cham '" not 
m-edut:tb!c. Tilt.m the Markov elwin 

IN o/t"fi'il ?lili'T"T 3i11'i,.Y. 'i/Ti'i1 \1':1'! 1flii;R 
'!i¥Jfm !. I lfl'l f;.'t; ~<'ff ?eft 
m ?f?: Tfr11ffq ··~ 

l. ;f; ~'ftl1::r 'f!.)fr '!'fru <te·i !1181 !. 
2 ;J,7 N' <f7 JR· ;:; ru?Jf if);:"f >lff!J 1 
J . ll'f ilir:! >Jt 'ff 17£1 il i.. '77 117<D • rt/ I 
4. ;Jt ;J,-w-<Si'" <:1 ifffi'/1 tiC'l rm.a ;;;ft t¥ ; 

52. 'fPt ffti X " r ;r~ ?<:rr;~ ~ w ff. ;;;nif 0 it 
&-r~ .rwr;: r <:<~{/qr; ~ , 'fi"t "" u .\' ... r !I 
V=X Yflt 

l/ il V i!"*m i'<fff:r f I 
2 (/ 'f f/ Wff •M ilC"l ?{lfi"f t I 

3 u 1P1m o q; t:r-ir ff??i <1m ? 1 
4. V f;l/(,'!fl i'G O:FTT iW<1Y Wlf4"11 i! I 

1. admits mtirlltcly ntmy statitl!lUry disrrthuhons. 
2 adnuts a unique :stationary distnbullon. 
3. may not adnl!l any sl:t!mnary diStribution. 
4. cam1o1 admit t:xactly two St:llinna.rv 

distribUL1ons. · • 

52, Suppose: X and Y arc Ill dependent random variables 
where Y is symmetric about 0. Let U =X..- Y and 
II X- r. Then 

I. U and V am ai"'"'Y'i ind<1>endcm. 
2 U and I' have tile :Wme distribution. 
3. U is always symmetric about 0. 
4. Vis alway~ symmetnc about 0. 

53. r.;<i'i ~{{4' If ?r ?:fvi:Jf(')q; 'lffl ;i; llf?t •Fffiml'13if ;f,'r 53. <'onsidcr the lo!lowmg 2 x 2 table of fTC<:JUCilCte:s of 
voter prd~renccs to two J)klrtlt-s classified by 
[!cnder, in an election !denttfy tht< correct 
statCIU<1Jll: 

r;#<: ,.., Jlfljflfi:q{ f;;r.; 2 x2 mftrlffr it 
;J: rmr ~ ,. rm ""'"' ?lf: q{f,r;it · 
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56 

(71 1 1' i 

,j 

+.· ,,..r:;~f r:..~Nt"r t. ~· ~ f!"tii 
,J.;;) ~::~ urr:.· 

Ji::r~r fi'J' -1<.· r , r1• y >t,• r! V!i >ti 
;rr:_f.a,'WI 1Vi.'7i'itf il ll•"'lr!. ; l{r-1 f(B R. }( d 

l' . .;? 11'J":t{(1 it XY.' ~']{.• ;mf:'tlli ~'lit) 
f< t !Jl.;1d 'llj':-r~·;; J.,1 YJt'f t,"~' .. ,. 

P(i?, Rt 01 :. 

2 

2 P(Rt R., 01> 
2 

} ElRx) E(R,) 
-1. P iRy- Rx)- J 

16 

l, If th~re is no :usoc!at!on bet-• ~<:n ','ar<y arAi 
gcmkr. the cxpo<:t~d fr,;qucncrcs <llo: 

18{) 
120 

2 l11c cht-squarc srMi:<TI<: for tc,tmg no 
as soc tltlt)n t~ 

1. Go:nder aml'par1 y <tre 1101 .1>'-~GC!atcd, 
4 Both rmles and fcmalc5 prde:r p1uty C 

t'.{p. <:T 1)drstnbutlon. ·.vhcrc <c< J.l.< "';ur•J 
0 ·: <.,,.~ < ~l!t: unknol,,,n pa.rar:v.:ters< Let 

and ,,, , f dcnot<." mJxtmum hkchhc~1<l 

3ml umt'c)mll~ mmrmum van;mn: unbra'<:'l 
c'IHHJ.l<::S vf a' respe-.;1iv<:ly Jdcnl!fy the ctmc<:'. 
st-a!crrA·nt 

I. has the same vananre as thar '' f 

has IJ.r~'t'f Va!IJTKC th<t1l that nf 

3 has s:nalkr lltt'J.Il squared error th,Jn that 

of rr,' "'' r 

X. \VIth a norm:~£ drstributmn, Supp<.•s..- further lh~t 
we h~vc :111 imkpeml.:nt ,;.et of ''b5~rv:mon.s )" 
r .Y. winch are ~ho l.l.d, Wllh dw ~am~ normal 

d.s!nhution. Let R, the sum of t11e ranks of the 
.l's wocn 1hcy are ranked m thl' combined sel M ,l;' 

and r v<~lu~~. and R, ~the of the rank;; of 1l1e 

?IR, R, >0.1 :· 
2 

2 1'1R1 R·, 0) 
2 

J. E{R,> E(R,) 
4 P(R, ~ R,_)~ I 

-"lt;;.•ttr Wl151<1"'1 t:k:d r ll X+f q' So Considcrasirnpiclint,arrcgrcssi0n~orlcl 

:7rrll? <He!; .ff. i;, , X-- fH n J:tlv:t ( )~. A~ i, J i' = lJ X+ 1: Let Y,, be the !c3sl squares pr<!Jictor of 

Ya( X Xu bast:d on n ob;;ervatrons ( };, Xl. 1 t. 

• \• I~ v '.,1:/ anu ,., =- .t... ,, 
n ,.,; 

IJ l/ J: 

4 

www.examrace.com



6.H 

Yfrl X ?T X~ 1[J ~ ~ ffl <Jir/ 1M! 
2 Yfrl X t;e'(1r ~ rrt ~~ 1#m' #'I 
3. WI 0 $ 'lffl Xo Jf1i1i if lit ~ ~ {(I 

4. vfiJ 0 $ r;m x., JTfffT 8 fit ?Pi lM1 8l 

57. ~'4' fflRt if l, 2,. N ~ N ~K: J!trflf:;r 

~ ! N <iiPJ!•'l fmi{it Jmm (t f .mt if ?T rnrm 
«.t .~ 1?'ff F.NR"f liT'{~ n .~<~£it 1lil 

wm ~T<'fr •rr;r 1 11rif fq; x~. x2 .. ,x. 
t?-qrcf rr< liliJ 1J7l 'lkillr ~ crtt lff1m' CfiRit. 1[8? 
· , n il qr;: "*~ -;t· rn:if ;;mt t t f.tr.r If ir 

i!ft:;;N FFHJ.~~ f? 

2X-1 ;;;rif - I ( x.) Xz;;;~. X1 ·+· •• 
N 

2. 2X+l 

3. 
I 

+-
2 

4. 
- I 2X--

2 

58. ~ 'ffl':t lli ~· f#; IWf <:1 J!87j 71'f 11ftrl A :t1 

B 1Wflf m't? rrf .!Jfi'P! ~ ;kt {f. 1?'ff ~ 
~ f1Fm >tm R:ffiit ~ 'f<i'l vi J"-1' n 
~ rtTflm ~"?} ~ I 11ftrl A lr1f ~ <it 
'!If~ ~ it J'ft 'T7ft '!iF ljVI7 If '87ml1 TfQT, 
<r ~ B ~ Ji?,i q I 11Ft fit; ::r/V} trtf! 
~ f<li #rm f(~ t f Jl?IT ,;; ~ ~ 
fi1rn <ri~~ "~ >1i1 'N1irtr q;;r;;r wfP1 " 

1. :wr< ~ ~ vrr 'l'f11'RfT FJ' Cl1 ;:)' 
- vfi'r;;7f c!t-llfRTIIT 

2. JIV? fHfl'ff"lli:TT 'ff'ft ;;;r ?'f0rff t lit <[11FT i!t 
--<lt~ .... , -

3. it ~ ~Prtilif-{tq;;fiJ "~"' 
4. w'lfivwn llit r.r~ur 

59. J11it fil; W x, ~ 0 l!t Xz ~ 0 u.rn'r<il x1+X2 <: 3 'if 
x1+2x1 <: 4;;r;r ~ ;;rrni' f I ffl' f.t;:;r ii '# 
.,.,..,mmflt? 

l. Sx1 + 7.x. 'lf}1 f1Y:!rTrr'f ~ 21 ! ?T \ffllfil 

11iti '<lf#Wr ~ "ft.~' it I 

2. Sx1+7x2 i7iT ~ ~ 17 t 'if 'ifflW.lli'tt 
~~~#! 

3. 5x,+7x211>7 ~ ~21 t 11 ~ 
~'J!:"lll?tl 

4. Sx1+1x; q;r '1 iit i1iTt ~ ~ t '1 ffl' 
~~ 

8107 RD/12-4 AH-2A 
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!. dt!'(;reas.:-s il~ .Yo m:.l\'<::> away from X 
2 increases as .t6 move:s away from ,\' . 
3. increases ::IS x., moves closer to 0. 
4. d~-crca:..cs a.~ .lil moves closer to 0. 

57~ A lx:.x c-ontains N uckets which are uumbet~d l. 
2, ... , N. 11~-e value ufN is however,unkJlow11. A 
stmpl.: random sample of n llckets IS drawn 
witltout replacement from the box. Let X1• 

X1,· .. ,x,. be number> on the ticket:<~ ohlaincd In the 

1~. 2,., ·, n" dmw5 rc'pecli\·<:Jy. \Vhich of the 

followm!lts an unbiased estimato:r of N'? 

L 2X-l where X + 

2. 2.¥ +I 

3. 2.R+-
2 

4. 
! 

2 

58. In a clmieal trial 11 r:mdomly chosen persons were 
enrolled 10 examme whether lwo different skin 
creams, A and B, have different effects on the 
hunlillll booy. Cruiun A ,.;as applied tG one of the 
r.~.ndomly chosen anm of each person, cream B to 
the other arm. Which Slatishcalt<:~t is 10 be l!SCd to 
exrurune the di tTerencc'l As.-;umc that !he response 
measured is a continuous variable. 

J. Two-sample t·te:st if nonnality can be assumed. 
2. Paired t-tcst if normality can he !I$SUmc-d. 
3. Two-sample Kolmogomv-Smitnov test 
4. Test for randomnc:s.<o. 

59. Suppose that Lin: \'llliabl~-s x1 ;;: 0 and X2;;: 0 
the constraints x1+xz;:: 3 and x.,+2x, <: 4. Which of 
the tbllowing is tme? 

l. The maxtmum valucof5x 1 + 7x2 is 2! and it 
docs not ha\·e ;my finite mtmmum. 

2. The muumum value: of 5x1+ 1x1 ts 17 and Jt does 
not have any !ln1te maximum. 

3. Themaximumvalueof5x,+7xtis21 and its 
minimum value is I 7. 

4. 5x1+ 7x1 neither lias a finite maxim 11m nor a 
finite minimum. 
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60. 0 r;;lf 
X(t) :m:q;f ;Iff 

'7f:'t 1.-ll iN rJTffl rdfmn it 
Tfffr :-.-!l <1ft Vf'f'f flffF;m I 

rmr I i'l>~ ;;;:rq. Tf?T1l 
!A 

18 

60. Let X( I} be lhe number ofcuslomcrs man ~1/Mil 
qu¢umg system w1th am val rate ), > 0 and 
servi>>e mte ~-t "'0. Tile prQc~ss X(t} i:;; a 

l. Pot-sson process with rale ;i, •• ,.L 
2. pure birth process with bir1l1 rote X-t'· 
3. binh and do:-atl1 process w1th bn1h rate ;, :~nd 

dearh rate fl· 
I 

4. bir1b and death proo:ss with birth .rate and ;., 

death rote ! , 
f.l 

8101 RD11Z-4AH-2B 
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( 'IPlfPart C J 

r:p.r;llf IIU nit I 

61. sin - 31) + t o;3 
- fix! + w ,lifflR 

L X 5 2. ,\' 3 3. x=-10 

61. Consider ihe function 

:\1 which of the following points is d i fl'erentil!!blc'? 

L X 5 2. X 3 :L X -10 

62. 

I. {(x. y) ·ix! S I, bi ~ 2 ! 2. Hx.y}: Sl. :'f2' 
3. {(x, y): x1 + 5) 4. {(x. i'): x2 - 5} 

62. Wh1ch ofthc following su~u a~rompacl'? 

{(.t, .Y): ~ I, ~·I :e 2 } 2. l(x. y) .;;; 1. ~·r !': 2 • 

l. {<~. ;·): .r + :;;5 4, y) ~:;i +5} 

L d(j.g}= supll/(x)-g(x) :xe[O.I]}. 

2 d(/.g) inf{l -g(x) :xe[O,I]j. 

I 

3. dif. g) - ~/(x) - g(x)!d'l' 
0 

I 

-!. d(/. g) sup{ !j(x) • g(x)l : x e I]}+ fi f(~)· g{x~dx . 
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gt 

20 

are mC'tt1cs on C , [ 0, !J -+ [{ i:; a rontinuous fun:tion l 

j:xE[O,IJj 

{p:)-g(A)j ,\ e[ll,l]; 

I 

g1 ::.up x [<J.l]l+ [1/(x)-g(x}ldt. 

'J.~ "' " l)A, 7{lrr;fm ~r:m t ! 2. unA~~~ I 
11~1 }"":'i 

,. ., 
_l_ n-4~ ~~; I 4. LJA~~f. I 

If-: 

M. For each L 2. 3 ...• lc:-t be :\finite sc-r contaming at lcltSt twu diSJ.inct elements. Then 

y 

n hilCO!lrllabk. 

'I 

65. 

( 

tO • 

2. UTI A1 is unoountablc. 
A::[_r::l 

" 4. lJ A 1 is 1tncoonmblc 

2. 

4 

2. 

4. 

1;:'"'1 

r I )~ jl +-- -+e VfU 11-~«1. 
, II t t 

(I· n~l -+e as 11-+<IC. 

(• -l>e <L'in-~"'"-
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L 

2. 

. x+y..-sinx+siny.....,. >
0

_.......,. sm-
2
-"' 

2 
.,. .. ,x,y ot• 1<'1<~ 1 

4. (x;;t smax{i./} ~x,y>O<rmk~ Jq}ftiri/ I 

66. W1lich of the following i~lare true? 

1. 
x+ y logx+log y 

log·--~-S -~----· fur all x,y > 0. 
2 2 

2. 

3 • x+ y ,...sinx+siny " 11 " . sm--"' 1or a x,y > v, 
2 ~ 

4. (x;;t :<:;max{x\y•} forallx •. v>Oandallk2. L 

67. f: (a, b] -t R \.'W ~ 'lifFf t. fir ~-~ 'ffif:l 
d 

I. fPft aS c < d :!> b ;f; #rl! JP'R jJ(x)d.x=O Itt 0 l I 

• 
2. fPit a~ c S b <it:~ ::sflff Jt<x)dx-=0. 0 t I 

d 

3. fPit as c < d S b 1.6 F;rr: 3/'r~ jJ(x)dx- =0 <it ~ ~ ?8ft 0 iit I 

~ 

4. m't a :;;; c ::; b <it: ffril JPR J f ( x )dx = 0 ert <~r. Jtr;m;;J; :nff ~ 0511 
11 

67. Let/: (a, b)-. R be a measurable runctton. Tiren 
i1 

1. ff JJ(x)dx--=0 forallasc<ds;;bthcnj=Oa.c. 

< 

2. If JJ(x}dx-=0 for all a c s b, then/= 0 a.c. 

" 
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r! 

if JJ(x)dx=O for all .1!!: <d:!:: b, dnes not ncco:>sanly imply that f- Ofu? 

,. 

4 If f/{x)dl: =0 for all a$ c::; b does not necessarily imply that 

" 

68. }i;' >fx=(x,, x,, .. :;.~,);;; y=(v,.yf, ... y,). l'i,p<oo "$ fl!riJ :rA f.ti: 

6Jt 

69. 

p 

l " 
Fort= (x1. X;, .. .• x,} andy= (v, )':'> .• y.) m ;.:("let lf ;;-<-~. y) =j L!xl 

·~ '"! 
and d.~r. y) "ma.x l~r-.ljl l. 2 .... ,11). 

Let H1. = {xe~": dr (x, 0) < 'S.p S. 

Which of the following are correct'? 

B1 i> open m the tl<-mctric. 2. Bl is open in thed~·meuic. 

ior >p 

;\. 8, is not open in the d1·mc:tnc·. 4. B~ is not open in the d1-mctric. 

f(x, y) = (ix + x'. 1>: ... 4y + y') t:m rd(>trlltrr 

{0,0) ! / 
2. (0, 0) wm7 # 'l (0, 0) IT\' <r.ft fi':;J;~~ ;it ,wftw:::J If I 
3 {0, 0) 'ff / Jfif'ff"ff4i'll it '«iJ Jrif<l>f'f·,f D;'tO. 0) <1ffl>lfrifl'll 

4. (0, 0) JJ G7-1J ~ Dj(O, 0) ~ t 

_f{x. y) (7.( "".t
4

, 3x + 4y •/), 
Thr:n 

I . fis diS(ominuous at (0, 0). 
2. fis cnntinuous at (0, 0) !lnd all directional derivatives exist al (0, 0}. 
3. fis differemiablc at (0, 0) but the dcriv:~twc Df{O, 0) is 112.! invertible. 
4. fi~ ,t;ffen'fltiable 111 (0, 0} and 1hc deri,·atiwe [>ji,O, 0) IS invertible. 
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10. l o. 1 1 w ?t.rff ~ ilft wrfti: qo, 1J f.p;:;f 1Wf'ifi <t fim.r it v;r/1 : 

I. := supftl{x)l: .~e(O, 1}}. 
! 

2. 11/lh := ~f(x)!dx. 
() 

3. 0,1 Jl{ I )I + !1{0)1. 

4. 

70. The space qo. 1] of continuaus functions on [ 0, I i is complete with respect to the norm 

L llfll~ := supllt\x)l: xe!O, 1]1. 
l 

2. 11/11, := ~/(x)lttt. 
() 

3, 11/11 ::' :"' 11/L +If{ 1)1 + V(O)j. 

l • 

4. Il/11: ~f(x)i" dx. 
0 

71. 'iR fit; D,,,., (r) = {(x. y) {x- a)1 + (y- b)l < rl 1 R rt f.tr;; ~rwr if ~~>f:r i'rl/'tt <f<llt: 
? 

L D(om(l) u {(1. 0)} U D<2.o~ I) 

3. D(o.(l!(1) u {(1, 0)} u D(o.2>(l) 

71. Let D,,dA-) (r) = t(x, y): (.t- a)l + ()•- b)1 < rl. Which of the follawing subsels of R are 

wnnected7 

I D(a,o)(l) U ((1, 0)} U Drz.n)(l) 

3. D(o.o>( 1) U {(1, 0)} U D1o.ll( I) 

I. X~'G'Wf]~~t 1 

3. ,':1;'~71-f I 

2. D!Ml(l) U Dcz.oj(l) 

4. D{o..oJ(l) u D10,2l(l) 

2. X 'f tit #1r.;; t, :nit mrtf I 

4. X ;;1m 't, IW'!f '1!'IJi:' :rtf I 

www.examrace.com



let 

73. ,:~ ... , 

.I. 

e [ 0, l) x"' I/ 11, n E 

X is connected bm not com(lllct. 

X is compact;:md conncc!cd. 

>!# 'i't wr,'J;'<f~~>-~f't;m if 

~2 tl 
2: 

j 

4 

4 

24 

2. X is neither comp:acc nor connected. 

4 X is compact bur not connected 

~ 

2 
2. 

[~ 4 -
4 . 

0 

73. \Vlnd1 of ll:c following moll¢n~s arc positive definite'! 

['2 11 

[~ ; l 2j 2. 

4 [~ 4 -
4. 

4 

74, 'iT1 .rilil!·t~.flil ~lft){il,;, r!trl<'; 'f!"'1fic V i7 ,-t 'fii ~ ffl:ffl ~ ~ ,· rrP'f fit.~ 
r: ,Jkf4d vlaR>'i¥ e I 1/!..J !4i k Pfq; o~.} --: n !(<! t'iJ/ iljlJ! ;,c. R ;~ f.::r:l 

A:: ) .. A ! 

2 A 
iF! r;tfi rrr:1 ::Yfikr!JHf£~ rn:Y i: 

4 .J;q<u ;pn;rrfi:c V:- V t: rrmt; mft xf" V1 :# ff:m A~"' 0 

7-l. .-1 n<)n·:I:O<' lint•Jtr lran:-form;ttion on a r.:.ill vector space V of dmlettstml n. Lcl llK· 
wt»;>il·.:<: 1<.:.... l'bc !he image of V under A. L.:t k ~dim V, 11 and suppose that for 

.1' )A. Then 

;_ 

dt.t1 A-
i, rh,• only c·tgl·nvaluc oL4. 
Tht·r~ ts a nontnv1al subspace l',c I' such tl1at A.t =- () 1\x v,. 
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75. ..,:; tfl; C C!ifi n X n ~- Jffl<!lf fr I 1fl'f fi; W, {J, C, C .... , C2
"} j{R! ~ C!ifi wf't1r 

Wlfti:: t 1 ~ ~ w <Jft fttlr t 

2. JdW;w~,, 

4. JI/Uq; ;it J/lftq; 2n 

75. let c be 11.11 X II real matrix. Let Wbe the Ve<:!Or SpliCe spanned by {1. c. (}, .... cz-}. Tile 

dimension of llle vector space W is 

2. at RIOSt n 

4. at IDO$t 2n 

76. let V~, V1 be subspaces of a vector space V. Wbich of the following is nece."'Sarily a subspace of V? 

77. •il't flli N f!'li 3 3 ~ ~ # ~ !f"1 t l.f =0. f.rs::r if W qf{:;y ~/'# m!t 8/'8" 

N C!ifi w Wf~'f 'ff.f t. I 

2. N r:{q; f?/i1;flf-...11'm/!5' W ~ t I 

3. N 'Iii f!W 31fifa~ ~-n t I 
4. N ;i; ?1R ?W':J Jitrri;rerfVr0 <lfffl I! 1 

77. Let N be a nonzero 3 x 3 malrix with lhe properry l.f • 0. Which of lhe following is/are tl'lle? 

1. N i~ not similar to a diagonal matrix. 
2. N 1s similar to a diagonal matrix. 
3. .'v' h3S one non-zero eigenvettor. 
4. lv' ha-> three linearly independent eigenvectors. 

78. '11'1 fiti x, yEC' 1/(x.y)=Sup{le,Q x+e''y~2 : O.tpe l!t} w f'fr.Tr? 1 f.rs::r it it ~-?11/it 

m:7 t;/tJ 

I. /(.t,y) +IIYI2 + 2. j(x,y) +2Re(x .. ~·). 

3. +IIYI2 
+ 2l(x.y)l· 
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78. 

79. 

y) 

.I') 

f'rr.1 ;t it iiir..,- ?t o!f'-"li:J 
,Jrrctr,t;r; "l~ ?'F:!1Ff ~ 

3. l] 

26 

1 .t f(x,y) > 

1[i1i1li 11/l! nit II 

2. :f':C[O, IJ }!O) = Ol 

4. C{O. l . 

79. Which of :he filllnwing sets ate: dense in qo, ll (the space nf real v~1lu<:d <:on1muou~ 
functions on with resp<:ct to sup-uom1topology)? 

L [t<;C[O. :}is al'olynomial} 

1 

4. 1] · JJU)dx=5 J 
0 

80, 

JiO)- 1/2 2. z - .. 2 w f </>.' \'0 'fllf[(.{IJ{ .JP~ffqi g 

3. j{2) = J/4 4. ~~.,,.wid >,"(rf(f,fi(fili !FfPf iiH ~ 'fft ~t 

80. Let/ C-·) C b..: a m::ronlOrphk function anal>1:tc at 0 sansfying l( 1 

,II 

l11CI1 

1 /(0) ll2 

3. 1(2) 114 

2. f has a $imple pole at z = -2 

4. no such mt:romOrphic function e.•asiS 
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I. I IPr 1!ff«rfi'<JPff11 fkR t I 

3. 1~o 

81. Lct/beanentirell.mction. lflml2i0,lhen 

I. ReI is consumt 

:t 1•0 

27 

2. f ~~f I 

4. j'f{fli~~~~ 

2. I is consnmt 

4. [' ss a nonzero oomtanl 

82. 'il'Y fi1; I: lll ~ Ill f (0) = 0 :r f ( 112) "' o<i'l' mrnil'Nliflf¥iii t_ lli"l1 D = 1:1 < 11. F-P:7 if W 
~;; ;rt 1PFf Wf!T t ;> 

I. If' (112)1 ~4t3 2. 1/' (0)1 s l 

3. ( ll2)J S 413 and (0)1 ~ I 4. f(z) = z, zeD 

82. Let[: m~ ~be bolomorpi'lic with /(0)"' 0 andl(l/2) • 0, where~= (z: jzj <I}. Which of 
the following statements are correct? 

I, 1/' (Ill)! s: 4il 

3. (112)JS4f3 and ((l)j:S; 1 

83. z x+iy fiY!1 $zeC It fBit ~ 'l1rf 

l:li• {ze:C:y>O). 

{z~C:x>O}, 

L- {zeC :x<O}. 

2. If' (0}1 s. I 

4. /{z)=z,z~D 

1. H'llitlr$~'11[·l"11>1!iww~wmrf.t 

2. Ii' fill n Ill WW 1l 1:-J" ;;;t H" $ 'JJW ~ 'i1rnfT ! I 

3. Jf' ~t L' ~ iJiTTf ;r H ;;;t L $ 11M' ~ 'i1rn!T t 1 

4. K'iifl' L'it'JJW11!r11i'IL';ft'Ji!R'~'I1mrft 1 

www.examrace.com



83. For z-c C of the !omt z x + i\'. define 

1. {z<;;C:x>O}. 

1-.. 
" . 

1
. . 2::: 4 I 

"e .unction . (zt:-:. ~ 
,.;z -4..' 

map5 onto !Wand 

U:<lpS .onto ood1L 

3. maps on~.:~ L .. and f"; 

4. maps untoL and 

;; 

rp.1i ,J>f<'tlf {dfd?l'f! ~ I 

2. f,'ih J1-.f?fi5 (! I 

Or;lO 

omo[-1, 

ontn c-. 

onto L' 

3~ ~'f:b :.;tl?'f:rrri ~ r! t 

4. 

84. AI = 0. the ftmction 

:1 "~:tx•v'ablc sin~;:ulanty. 

2 a p(ll·~-
:1 an css.cnllal smgulariry. 

28 

J. 1he l.aurc-m c:>,;psnsion off(:-:1 around z 0 has infinitely many poslltve and n.:g:;t!lV<: 
pt>wcr-:s Qf: 

!15, m-r l'J; R Q );].'l V1i1 

!15. Lei R Q f X]: [ when:- It:!> th<: ;dC11!! gc:ncrmcrl b)' I ... x' Let 'i to thc COst'! of X Ill R. n .• m 

2 i + y ~ 1 r:s irredu~Jble over R. 

}' l IS l!T<:OUClbk 0\'¢£ R. 4 :/ +- -j ,. y l is Jrrcdocrblc ovc: K. 
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I. Sin'f,Q rr:r~ t 1 

3. Sin I, Q W 1/t;:;h ~ I 

29 

2. Cosn/17,Qw~l 1 

4. .fi + .fi .Q~ n) rr:r ?/tvtt1l t 1 

86. Whtch of the following is true'! 

1. Sin'? is algebraic over Q. 2. Cos ltll7ts algebraic over Q. 

3. Sin' 1 l isalgebraicoverQ. 4. .fi +.fi is algebraic over Q(11::). 

87. ll'l:f~_f{x)-.~+x1 <~-.~+l t<<tg(x)=.~4l 1mQ(x)1f 

L 11~ ~ '1Nfiff (f{x), g(x)) = x I. 
2. 11lf<?flf ~ 'l1VflP (f(x), g(x)) = .~' l 
3. flyrt:Pf tf1liWfli (l{x), g(x)) = .ts + x3 + i + ]. 
4. MIJi!TP' ~ (l(x), g(x)) = .. 1 + .~4 ·t xJ i + I, 

l. g.c.d. U(x), g(x)) x + I. 
2. g.c.d. (l{x), .t,.'(.t)) =; I. 
3. tc.m. (/(x), g(x)) / + x' + I. 
4. l.c.m. (l(x) •. !:(x))=.l +.l +x' +I. 

88. 

I. He Z(G). 2. H Z(G). 

3. (; If II 'fm117R1 t 1 4. H ~l'lli JITJ:c/; W1Jif I I 

88. For :my group G of order 36and any subgroup Jf of Gorder 4, 

L HcZ(G). 2. H=Z(G). 
3. II is oormalm G. 4. /Its nn ahefi;tn group. 

I . G ::vr 2 • m:n ~ ffflY1ff"'l t. I :2. G 1111 3-~ :;rrm'P' ;mprr.;q t 1 

3. G l'l1l r:;tr; ::I1iJi8 ~ \'ff~W!.il l I 4. o 'iliT ({lr! ~ OJ'l<l'F l!itte n 1M tt 
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89. Let D denote th~ ~;.•roup s. S, Tnen 

a 2-Sylow sub!)tuup of(; 1~ no:mat 

3. G has. a nomnYial nom1al subgroup. 

2. a 3-Sylow subgroup of G !s nomuL 

4, c; has. a nomml subgroup of order 72. 

90 11Ft ft/: X ~~~ ~ ~ ~ I 11r•/ ,'i}.: Ah A1, r\ 1, X ;$ tq:rr \?<iU!tr. f. u~t ?J'I<t'lff 

i! 1 :"1! X r;;r r;q; ;r;m; ~fi;v; :ri:'ll<J.Ii'i! '1'<'~-f/ r.lm: i'lfff'f t miiF a, zlf?: nA,, 

. 2~3. 

I. u<l7i'lt01l71t:i'IQ'i'lfrt 
2. IPT <1 <fil! a,, a~, a 1 11 <li':i tft <!t 'HL-!,.'JJf q) ?1'1'1-i t.i:J .,.., dr 1 

3. a,, a1, a, <ti N>t't ;:rr~.,>q; * #ri! 1 

4. tr-.') ~1/J A, A, f{'l A1 1f it f'Ji fivv .!<1 1 

90 Let X lw nom~:~ I fl:.u~orff :;.pace. l.<:t A1, A1, A, be: dO!>ed subsets of X which arc paln'it'>c 

<h:<:JOiflL 1l1cn !here alwa>·s cxi,;ts a oontmuous reo] volut'd tl11Klt(lll.{<1n X such that 
u. tft~:A,, I- L 2, .l 

1ff each a, 1s ctlhcr 0 or I. 
2 1fi at k::~>tlwo ofth<~ numbers a 1, 11;. a,. are t:qu:l!L 

t for all real values of a,. a,, a,. 
-1 ouly 1f one iUlli)Jl!,! th<• sets A 1 A 1 and A 1 1s empty. 

r 

~ lllll' nit III 

.lJJ,~l ~ ~! ~J Y AY. Y(O) 
dx 

v,fx) ~ •YJ fiT ~·,(x~ -• 0 Jfiil x -·• '"· 
~ \'il<t » 0 \'i.irJ{.t) > 0 (f{?; X ) :J::. 

l'li.t} ) <:C 1,'>1 y:(X) ) •.f) viii X --> <:1), 

·1 v1(U,y1(x) -) -ct:· 'Jf'i l ·-t •X:, 

·~here A c( l l :md r :l 
,0 

Then 

l. .l'.( t) -> ·>? andJ:{X} --;. 0 3$ X -·> cr; 

-. 0 and v1{ ,·) -. (J ,lS .1 -> 

1 I 
0 1) 
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3. l,(¥)-i>•:t:andyz(x)~-> :r,.as.<~-" 
4. y,(x),yz{t) ·-~> ·v: as.~ ··> -'J::, 

92. 

3. 

31 

2. 

4 

92. r:or lhc oound:lfy value probkm 

93. 

93. 

y" + ~.y 0; y(OI 0, y(l) 0, 
I he-n: ex isis an eigenvalue A f<>r which there corresponds an cit.:nl\mc£ion in (0, I) tb:u 

doL's not change sagn. 

is positive. 

2. 

2. changes ~l),'Tl. 

4. is ncgali'•'C. 

TI I ' '• b d~ ;v 1c so uuon olll!e (>undarv value probh:m -. + y"" oosec x; • dx" . 

y(O)=O, y( i) 0 J:> 

2. C~Ye 3. negarive 

l. 

2. {(x, y) ellt1 : (x, y) '#' (0, O}j ra ViR JJOPt ~ t 1 

J. l(x, y) eR': (X, y) •'(0, 0)} rt< ;;r,;r; ~ ffl ft I 

4. positiYc 

4. {(:.:, y) e!R:~: (x, y).: (0, 0}} ra fFli .Jf'Rl ~~ !. <rif"!J 1m ~471; if 1 
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94. 111~ Cauchy problem 

\II, +vu, 0 l 
x, on "'1 - Y1 .1 

1. an untqll<' solutt\111 in H~. y) .=Ji1 : \X, y) >' (0, 0)} 

3. a bouJ:dt:d svlmion m !(x. y) el1.): (x. Yi-. (0. 0}1 

4 : (x. y) "'(0, 0)}. bul th~ svlullon ts un!lourtd~d. 

u(O,t) -u(:t,ft'"O, t '>0 

u(.\,0),. wu+sm2.\, O:O::x:>lf 

:rr>ft frl;:i u(:t, !) -~ 0 iJfil 1 -t ro 

2" Yf'ft X£ (0, ;t)i# frl;:) l
2
1t(X, 1) -""> 0 ::JI'il( -t <£ 

:t xc (0, 1:), t >0 $ ft:fli c'u(x, t) \fif' 'lft-!l;if '1>fR t! 1 

4" Yf'fhEi(O, ;-:)i% fi':riJ e2'u(x, t) -~ 0 ::T<I t-.. w 

95. Let u be a solution of the 001 eq1tall0n 

u, -uu =0, O<x<r. and t>Ol 

u(O,~)=~(JT,l)~O . ., r>?O r 
u{x,O.I ~mu +~m ... t, O.:S:x:.Jt ; 

Then 

L u{.t,/)-. 0 as t-+ li)(f all xe (0, }f). 

2. ru(x. t) ·} 0 as 1-> tr. for alLtc (0, fl). 

J" t'rl(X, t) IS a bounded functmn for xe (<l, ;r), r •'- 0. 
4. e''u(x. t) -. 0 as 1 -t x: for all x e(O, <r) . 

• l " f r1 +-rl= (!), 
I 

t E (0,1) 

u'(O)=a,u(J):;b 
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iifl ~" ~ 1 x2 + l ::.; 1 1$ fWJ ~ ;?fR !}}; v(x, y) u( /t2 + l) ~ g(x, y) 

t( .J x2 + i ) . m v ~ Jl1f11if{ "fflfl<ti'I'"T 

~· +v =g f(x u) ·x1 + v
2 <l}il) :u; JY " ~ '"'-' • ~ 

~·(x,y)=O {~'~'.y) =1}11'< 

a>O<tb>O 2. a 0 fl b = 0 

4. Cl <. {j fl b = 0 

96, Let u be o solution of !he boundary value pr<.Jblem 

97. 

u• ~ ~u' = f(r), t (0, I) fl 

u'(O)=a, u(l)::b 

I, v(x,y) 

of the I'DE 

in {cr.y) . r vu--+ f{ •.. .::; I , . I 
['f v(x,y) 0 on + :~) 

a Oandb 0 

3. a 0 and b = 0 

5 

= 3 (I) 

, lhL'TI I' is a solution 

2. a> 0 and b () 

4. a<Oandb (l 

UTM if ~ ~ ?ri:Elf; ~ W"]. ~ l:tjtrl!'f<1t:; 'm j} ~$ 
llliJff:::lif 'fJ:'l 71' fi'r::q 'Tt;o"f f 

2. lf lr!'ffl{<b lJTM if ??~ <tit '!81 'R?Fif; l 

S/07 RDI12-4AH-3A 
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•l7. 

,!Ill 

I ~~ ' 

l J '·1 
l 'T~•1 

34 

;ff<J";;ft i ffliTf::r, :r;.."f ~ {j"' .. ff,1 llfilfii'::?l1 IIJ~ >f~ ,;;:::.; if i 
I.'TM (l) •t) tr<'l 

m;'"n'm'" rr.atnx (l:T:\·f) in\ Tr1ib!c if ami nnly if all its diJj,'l:lnal 
la~c.:.r "'Y~tcn:: 

5 

3 l) 

IJ;\II.,I(llmc.! d1tC• iT\! nut tnvcmhlc bcC:JUSC th<: diitJ;llliJI 
t'i1ln~:, of tht• t ! \,1 tn~.: nn1 thfl<:n·n1 fnnll 'l.Cl'O, 

tli•.•ugl• tr:ulsfnrmcd mto antn:-.t 
Lr~n:,fnnn:;,lmw ~ut UT'vl ·l,l'<'<lll>c• Jt:•gonal entncs an.; all dtflcrcnl lmm 

"· l.IJ 

l 1tt•,i lJ, X 

r{ 

[) r:\1 is the solution nf ( 1 1. 

!;'(.<) '·. 7 

loCI! K .:cu. 

11) 

I - '- 1/, ( t/.:1 
Jl} 

\I 2, (\I~ 
l 

:t .l 'I 

}, ;:,lj K I '·' F. 

\) 2. ;;I 1 I~ 

5107 RD/1 Z-4AH-38 
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11,9. ~ ~ ;(x)=l jK(x,();(()d( 
I} 

vrtfl ;. r.rw rmm t. 
, •• ( r {cosxsin(, for Q~x<( r;.q '"' x,., I= 

· cos(:;inx, for ( SxSJT 

35 

I. l(7lf rrfMtzrr 1fr"f ~ f/(:c) -!{).) ¢(x)=O, ¢(~r)= 0, /(0)"' 0 1!fft 38? c:f ~I. 
~ }{).} f1m t nfl ~"if rdhft1f1 rwr ~ w 

I. = Q, l(7lf JPf"'/1 rn t. 1 2 >0. Jr.f/T ~ ;5 ~?. J 

3. vPJ j{).) < 0, 7fitl !tfl 'il!f I 4. vPI J. > 1, f!11i N'Ri trfl!! 1 

99. 11le integral equation 

.. 
~(x)=). JK(x,<;)~((~J' 

tf 

{ 
lor O::>x<( where A is a panunek-r, and K(.t,()= , · 

cos(smx, for ( sxs;JT 

leads loa boundary value problem /'(.t}- J{J.) ¢<x) 0. 9 (;r)= 0, ~(O)~ 0. whcrc:J{A.) is 
knovm. Tit<!!! !he ooundary value problem has 

a unique ~olutlon when}().)"" 0. 
no wlu!ion wbenj\J.) < n. 

lOO. !l'i('ffi'ti1; /(z(.~.y)) 

2. 

3. 

=al 
Sfillififfc<t 

:t infinite number oi solmioru; wht-n jf).) 0. 

4. a unique solution when ). 
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10 I. 

102. 

\\ luch 

36 

li x.y)) -:: 

J.. ~ 1.- l <: v i. ar:d z = 0 on the bound:'!.')' of the square, is of th:: 

D. 
a. (>. (x. y) + a·¢'•( v>. \'. hct~ (J:, and u 1 arc mnsW.!Its, and ~ aml ¢>: }J;~v~ 

umtmumt". pa.rh~l cl>:nvattH'S. 

(71'i(t, whcl¢ ~~ .J "'11st.1nt and v4•s co:ttinuous lfl D 

'11.1:- II' II• 

ll;mrlmn·~ !i.,llol\1\ fmm :he J)'Aict!iilctfs pnm:it)IC. 
ll;11mhnn'~ pn:tnpk l:<Jt u~ually applicable to nonho!onom1c ~ystcm. unlcs.~ J 

:d:.t'''n the: <hf:cfc-,tttal~ of gette13hze<i cooulmatc~ is ~''vcn. 
\ JlaJiulh':n·s; tt>ll(hV'~ fr.fJtu l4t.(?.f:;uat!c·.s<.:ttu::.lttut.'\. 

-> ~~wk•ll'~ >C'l-ullJ '"" uf mutton foituws from iht: fi<~nultvu's pritKtpl<:. 

f?!J~'-~',lj.:f 1};:1 Ci{o;.?l! V~ (NU~ ?, l 

~;{~ 1 ~"if~r.ifi r;fd '"-,~'•r,H,·tq}' ~n ~~~ 1YJ 

L;,.;mmj;c's c-qu;~!loll~ arc secunJ order tbtfer~ntial L"quallons. 

1·,~1.11 number of ,.,(U:lLv•'> t::, ·cq u:ll to the number of !,!<'tH!'f'Jiized 
cvordmatt,"'b. 

3 L~:,-r;mgmn L ~~ nnt dTI:i.fu~ in tti fun~ttonal tbm1. but the lorm of !he 
4 
''''

4
'"''" '< 1:qll:1tiOn 0 f lllOii(»> ~'::1:1 be p:YSc~V!"d . 

.l fm:ctJon '' qu~dr:!lic fnncnnn nf gc'1lcra117Cd vclerity when the 
r'n!Cn1;.:J) C\)~:~ 
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~/Unit IV 

103. I1F¥ f<!r F(x, y), G(x) '?11 H(y) ffflr.'.~ (X, Y}it.17 
q;~ r:<f Y ;;m f'JWff ·~ ~ fli(N 1? I 

u aft Xso 
-1 lfR X>a 

v ~t~ Ysb 
-1 ufi: J'>b 

./!ITR <mwrrM (!J, V) = 0 rrt ~.ft x y .,~ .fi:riJ y) = G(x) ll(y) 
,!f11? ~ x -t y ;I; fml F(x, y) "'G(x) H{y) rrt ~r<~l (lJ,V) 0 

3. Ji7Tf U V ~ 'n! X <t Y<rwt"i! 3 1 
·1. 3171< X q y i!'1mi (! ttt u :r v 'fi1(f"f l I 

103. Let F(x, y), G(x) and H(y) be the joint c.dl.f of (X, Y), marginal c.d.f. of X ami 
m:ugltllll c.d.f. ofY respectively. 
Define 

if Xsa 

if X>a 
and v 

where a and bare fixed real numbers. Then 

if y -5b 

if Y>b 

L lf Cov(U, Y) = 0 then F(x, y} = G(x) H(y) for all xand y. 
2. lfF(x, y) G(x)H(y) for all x ami y then Cov (U,V) = 0. 
3. If U and V arc independent then X and Y arc independent. 
4. If X andY are independent then V and V are independent. 

l. ~a E R !it tall P(X > a I Y > a) "'" P (X >a} 

2. ~~~. b E R tit fftit P(X >a I Y "'·b)= P (X> a) 

3. X <t Y rr!JflrtfircPrif/1! 1 
4. ~a. b (Z ~ 1$ ff:rq E[(X a) (Y- b)]= E (X a) E(Y b) 

104. Which of the following condilions imply independence of the random variables X and y? 

J. p(X >a I Y >a) = P (X> a) for all a R. 

2. p(X >a I Y < b)= P (X > a) for all a, b G R. 
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3. X and Y are unconelated. 

4. l:!(X al (Y b)j = E (X- a) I:(Y- b) for all a, b.:. .R. 

IIJS. l<llf~ S "' 11.2.3.4.51 r;::s fWiT Ti!Piffl gtfi1<ll"fff P vi1 ;fn1 ~ 7ITi'f it ;;mit ~ tff<SJU 

w l:t~·rl 

i 0 l 0 0.2 07 
0 0 0 

0.7 0.1 0,2 

: 0.2 (j 0.7 0.1 
. 0 0 5 0 0 . 

lim ' -

I 05. ConsHicr a M:n1mv cha111 with slate spac~: S = !,2,:1,4,5} and st::nionary lrnTIS!ltOll probability 
nkltnx !' gt;·,•nl:w 

01 0 02 0.7 0 

(J 1 (I 0 0 
P~ lU 0 U.l 0.2 0 

l/2 () 0. 0.1 () 

(I 0.5 0 0.5 

b~ ~he {i./) th ckmcm tlf fY< 

lim 

(IJ 2.5. 0 . .::!5, <US, !1.2.5. 01 ll st~11onary dislributi(lll f(lt the Markov chain. 
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106. 

107. 

~ (n) 3. £.... PH < «l, 
n":!l 

4. lim pf;l ""113. 

XG 

~--., 

I 'I{;~ Tll't fit g(x)=-z:-e 
v21T 

39 

(i) <Pit X €. R t.:'l 11 :i; f.:ril 11( -x) 

(ii) .r ~ (-1, 1) if; T"iiriJ u(x) 0 

(iii) i'7'1tx E R frril 

I. f ~ '/Rl <t w.mrf ~ I 
2. <Pft x rit ff:riJj(x) > 0 f!'li f ~ H 
3. Wj'f[?lr ~ IN<"'T 1./J!iiof ~I 

4. [fflli ~ 'PW1;; 

-u(x) 

Let for x .: R and u be a commuous function on such lllal 

(I) u( -x) = -u(x). fur all x e R, and u non-zero 

u(.t) =0 ior x e: (-1, 1), 

(m} l 
"""'""""'-- forallxo:; R 

Lctl{.t} "'g(x) + 11(x}. for all R. lltcn 

fc:m !ak~ m:gative values. 
2. J(x) 0 ibr all x and f is not integrable. 
3. f is a probability densat)l function un R. 

"IH</i !Ufi'!Rl 
:> 

W ~ v:r;ff Xn. ··n TJ 3n (n = I. 2, ... ) 4> .fl't; 'T f[ili7Tlff'J.'t 

1 r.;,· frril S,~~ r;q S,. iTiT lln!R Fv ~ lfrl 
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2 lim F,,(O)~<Il(O) 
,\'-1!«: ' 

lim F,(l}s(NI} 
,"'J...,,r . , , 

4, lim F11 (l)<:<ll(l) 
:V-~tt: 

107. Let X,, X:, be mdcpcntlt:7ll random variable;; w1th x. being unifomlly d1s1nbuted l'<!IW~>en 
r. und 3n. n I, 2,. 

~ x.. '- ~ L- tor :; - 1, L, _ :md let F:-. be lhe distribution funcu(m of SN. Also lei <ll 
11 

Le: S .. 

denote the distribution functmn of a standard normal random variable. \Vhtch of the 
followmg is'arc trm:? 

F\ (0)::: <11(0) 2. l.im F:.,(O)~<ll(O) 
t-..-:n 

3. l.im (,(1)~¢(1) 
'~ '-+-!.':J 

4. lim Fv{I)!!<D(l) 
(1.'-.;ti • 

108. 

,t J 4. 
2 

108. t) ,x ;,.0 and X: has density ,x>O and 

X, + X 2 is ~uffkicnt fur~~ 2. X, • 2X: is sufficient for 8. 

_\, X, • 2X: 1~ n>mplct<· for(}_ 4, ~{ X1 + 2X 2) is. unbias.ed for(} 

109. ?! 2 )\''>'l'?'i'l'ft:f ?<lff:7 (i;fl #. ~ rtb'VJ x,. x,,. ... x, t t:? ~ 'PJ'i J/r-7 

~~ool'-:t:<tt<.,;r;;r 0<a 1 < d=t!Jmm~ l'ff 

.'Jt!Qlfi(rq ~~it7,!rtJ .Ji77!iF?'i (jz $7 ,._lRfit"';:{{T ~ ~ I 

(t1 7P7 ~ ···;.·N1>t ~ ~ .J,~ flft O'J r.t ~ o?ntJtrr JrrJJ~ i:tl 
r; q;r; iPl rm:r: mtr F 

< :;,rt-;r."'"" <r.-rrf&.rr .vrr.o.<r-r l';~>~f!'t!R?t- "lf'ffP! rrmrfi :J;rJiZ~ mt ;;J!liTrl!f. 'lT'Ti'r 

r;· (i),#'/ JHfi'Nd Jl/0(·1-f Iff/) n~ 

'"''' 
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109. Suppose that we haven ( "2) i.Ld. observatiQDS X1, Xl ..... X. each with a common N(}L, d) 
distribution, where -a:;<~< oo and 0 < q 1 < oo arc bolh Wlknown. 11lcn 

1. !he maximum likelihood estimate of (:i is an unbiased estimate for ~. 
2. lhe unifonnly mmimum variance unbiased estimate of dl has smaller mean squared 

error !hun !he maximum likelihood estimate of d. 
3. both the nlaXlmum likelihood estimate and the unifomtly minimum variance estimate 

of d' are asymptotically consistent ~-stirnates 
4. for any unbiased estunale of a2

, there is. another estimate of~ with a S.ll'lllller mean 
square-d error. 

110. 'fPI' Rlr x" x,, ... ,x:~ Jrcr"n" [9 Y:, a+ V: 1 1t f!1.P ~ ~ # iicfvr!. ~1- t.{) < o < oo 
i[ili 3lfffff fl1W( I I ,, 

L. rtfm:lf ::;;u;, 0 iiiTf ~ ~ B I 
2. rdi'rffff ~ 9<1'H ~ J!/'lff?'f'.., l , 
3. ~ 'W-:11. 0 lilJ t;lff'H"fffi'f. ~ !ffl'ffl~~ "''ft t I 

4. Jtt<t~t~f ;;tur11rl a q;r ~ ~ rn:rf'.1r ~ ~ ;;;Fr t , 

110. Let X,. X:. ... ,X1s be i.i.d. observations from ill umform dtstribution on the interval [0 Y,, El,.. 

] where - :~:; < 0 < oo is an unknown panuneter. Th.en the 

l. sample mean is an unbiased estimate for 0. 
2. sample median is an unbiased estimate for 0. 
3. sample mean is not the uniformly minimum Yariartce unbiased cstunate for 0. 

4. sample median1s not tl1e unifom1ly mimmum variance unbii1S6d ts!ii\\alt! for 9 . 

I. 

3. A.=ln I . l( 

2. 

4. 

. I 
4== ·r I y 

111. Suppose X has density f (x; ).) /..e~'-•, x > 0, where }. > 0 i~ Ull.known. X is discretized to 
gi\'e Y kif k <X ,s; k + 1, k 0, I, 2,.. A random sample Y1, Y,. ... , Ya j,; available 

from the distribution of v'. Lct f:::: .l :t }/ . Then tile method of montt'll1S estima!Qr i of ). 
ni-t 

IS 
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' 1 
1. 2=-; 1. ). ":"" + 1 

l' r 

i -cJn, I 
l \ 

l. J I 

112. '1{1{/ ~ x 11: f;:.riJ O<E ,lrmrJm vFii'lrt, l{x- 0) ~ f (6 x), ~ #a,, r~r~ FFfr.;J 

q,c:pr f y';/i/rq;r,'t <,.;) \'~ N'll'f 'flj:; # ;;tf!:r; lieF? X,. X: .. ... x. I "'~~"! 11::0 () ~ . 
ll.-: e 0 !;[tll?r;;. rt?t#'!r );/r)~:;:v) s .. ~I ftl;; (X,) .•~rt!f 

,., 

l?r~ (x) 

r.rif f?J; ZcJ 'lf'llli ~ 4C'1 wl iM.fl 100(1 u)1ii ~ ::ift(1 0 < ct < t I rft ,f:'r•=r ii ?! 

•n1"f m/tr 'rnft If/f. " 

uf;~ b'=O, ::ir r r1s r l 1 un \ 11 >Vn:uj = 
;":"-;.<X: \ 

2 <Jtl:' 0:::.0. r.! lim r{s .. > ..,lnz, ~=a 
n-.,CI': , , 

3. 7lflr rJ>O, Ill lim 
H,.,,7< 

4, ,'1) lim P·11 S~>,,r,;=,) ;:::a 
"-•r ' 

112. Lcl xh x, ..... x. be i.Ld. observahO!lS from a distrihation with conltr11K'IIS probabiltty d~msJty 

runclion fwlu<:h tS symmctric arm.md 0 i.,~. 

f(x 9) = f (9 x) for all re1ll x 

Coll~ld-::r the test JL,: 0 0 vs II, 0 > 0 and the !iig:n test statisticS,, , ) where 

sign (x) Let Z.:. be the uppl'T 100( I a)th pcrccnlilc of the sta!ldard nom1al 

l, if.~<O 

distribution where 0 < n < l V.~ltCh of the lollowing is•':m: ~:orn:ct'! 

tf thO, then !~~,P{S. j ""'! 

2 lf8=U. th~:n ;~~,r{s.>J;;="}=a 
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.,,f ~X" Xt •... Xto. N(O, cr), cr 10 <I f.'ilpr.:fl 'f([f ~ 1JPfR<I'Iff llR'fl:'fl ~ I e q} '/! 9-N(O, 

~). t 2 
.. 20 ~R litrm 1 'l1'f ~ x = _!_ f x, m e ;i; 'Jfffl ;rc::r w ~ 8 f!'?l <fi?ff1 t 

10 ,., 

I. 2. 

3. a&.i if i;;-; o 4. 

2ox 
21 

ihi 0 

113. Suppose X~, X1, ••• X1~ is a random sample &om N(O, o-z), ~ = I 0. Consider the pnor lor a, 
I JU A 

e-N(Q, '!'~). ~ = 20. Let X=- LX, ' Then the mode 17 of the posterior distribution for 0 
10 ,., 

satisties: 

2. 
21 

if 0 4. ee.x if x~ o 

L 

2. 
3. 
4. 

9 
X TNY'!fii ~4'flff'lf!1f.(l~T17t'Y=- 1 

Y r;;r X w ~-<Pi ~ 'f1Tfllfi7M t X 2 
X rr Y :;i; 7/trr '11fT mffl'iltl ']Ufr<ll 0 ~ 1 

X rr Y ~7/trr;m~~ +I~ I 

5 

114. Consider the following five observations on (X, Y): (0, I), (1. 2), (2, 3), (3, 2), (4. I). 
Th(.'11 

1. Tht: least-square linear regression ofY on X is Y 9 

5 
2. The least-square linear regn:s$ion of X on Y is X= 2. 
3. The conelation COt:fficimt between X and Y is 0. 
4. The correlation coefficient berween X and Y is I. 
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&, ~cr "Rft:l 'l'ftl i'1 N(O, a 1
) 'llc JT_fBI'T ilfti1 $ I Y1o Y!, ... ,Y, if; Wi': 'l 

r#t>.7fir,r r:-,m rm ;: 

2. ff I 

4. T- K (p, 

115. Suppo>e ~;,, €l,... ;1r.: t.t.d. :'V(O, al) Consider Y1, Y, ..... Y., defined b~ 

r,=,a+ <,.Y,., 11 =p(r, .ut+\/1 ·p7 
J:. .••• i=J, 2 ..... n 1. 

l.er 1"=.!_t~·. SuppuseO··p<l,.ndco'>O. 'fito::11forn 2 
It icl 

T h:u; a n~,nnal dtWtbnllon. 

E( n = ,u. vari,T) "<11
111. 

2 

4. 

116. ,, 'FE w;.r-t(;ftqo; "~~·· 

;r,f~or >'I A 4' ll 

A: 200 1ffli.'11rt.ltf 

lSRSWORI rmfi t, l'ii· :.Nil ?( 

·' 
200 

fi'wi o"'.; :mJ q,fl 
·JiM'f ;,rt:::r<rm 

~ '!$ 'ffll!{~ 

;:m rm il'i fffiJ ifi:l 

T has mcll.l1 J.1 and variance a~/n. 

T-N (p.. when" o1 ~· <:i.1n. 

r:fiT<:"lf R'·n ,'fill'!{ fib·il !:J'"fm 

p ilil '5?i 'Jq,j{ JJI'iiff'T 'iflf'r:fi 

\'if '!-:If if ~ ·']Jf<,l{ t.. iR I GO <M 
.m U'1iiV iJ/lf:tr, x 1 if .tz ::rdl crtr ;,;,t rra ~!, ::,-:t'i p 

P': ::rr:rr~>-t ~ t*' 
p j , P::. .;;t;;tJ Jtr;fi;PfQ .~-rr.lr<>.:r,.;; 

3 P• , f.J· ;;Pt. ,1,~1":'m' .>-7~J;i'H ;{ 'l"i'iJ. P: 'PI 1R'f?'!'T p 1 <1ft iJi'i'>7 if ll/ dl J>'J 111 ~f!Jf-f 

.l ;m '1!f' '!1>7 n,y J-1 f:fl '{ff':ffriTJJf 11#, .Jl:J"Tlf 'l'f1TN eM W t' p 1 r: p1 ;t ~ 
i"f'{!·l .t_:i:,t / 

! 16. In ~ Mln·cy to csrimrH.:: the proportion p of votes that" p&.rty will poll in an cl<.."Ction, 

stati~ti~;ian,; A an!.l B loll ow different samplin~ suatt.;gics as follows: 
Stalistkian A: Sdccts a simple random sample -..vithout n:phu::o:ment (SRSWO!Z) of 

200 vut~rb. finds that,\ of them will volt: for the varty and estimates p hy 
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Statistician B: Divides the voters' list into Male and Female lists. selects 100 from 
each list by SRSWOR, finds that x~. .t2 resp«tively will vote for the party and 
estimates p by 

p, 
20(1 

The number of voters in the two lists arc the same. Then 

l p 1 is an unbiased estimate butp2 is not. 
2. pr and pz arc both unbiased estimates. 
3. pr and P2 arc both unbiased estimates, but P2 has a smaller variance than p1. or 

the s.1rm.< V<lriance ""' p,. 
4. Variances of p 1, p~ arc the same only if the proportions of male and It: male 

voters who \'Otc for the party arc the same. 

~ 1: {1,2, 31; ~ 11: (1,4,5} 

1 Jrh.~ <r<Fiif t 
2. ;;;;ff o' rr'ff !i'ffl!f w ~ t. rr'ff rmt:r.r. ~ ff1>lrmr ;f; .-.,'r;:m1r fflr.r. ,~r,r amt;;::rili 

<tir fl<f?."l ~! <1~ 2<1' w 4<1' !. 1 

J. f>;rffi(,t Hl?fR'IT l'J:"l # ?f~rrwf f.. jj{'({ \1ff! tflxq; ~ '1ift ~ I 

4. ;$ ~ ~ Nn"rrfT ~ 'tj"W it I 

117. Consider the following block design involving 5 treatments, labelled 1, 2,. , 5, and 
two blocks: 
Block!: {1,2,3}; Block II: (1,4,5}. 
Which of the following statements is/arc tmc'1 

Tbc design is connected. 
2. Tite variance of the best linear unbiased estimator of an elementarv treatment 

contrast is either 2a2 or 4cr2
, where cr1 is 1he variance of an observ~tion. 

3. There is no non-trivial linear function of observations collected through the 
design whose expectation is identically equal to zero. 

4. The degrees of freedom associated with the error is zero. 

I s,'fifri$f Ill/ 1fiW' ""PP; !li!f1!'11 R Jl!ii;tltf -rr.r r:~ <{0111 I 

2. Jfflf'Ni{ 'Ill/ 'fitJ:i ;;:!'$ ~ Tf 'lP1 'Tf.t £:t Wlffm I 

3. :Jrll lfi'£.'.l ~'Ji fJWfiJ'f ~!'IIH I_ i{ff'N 1{.7<'1<1 f:..:JI! ,f;J, 'ff<.ll !iJ.''?l t I 

4. 11<11!'11 l'.("'l l:r'ft !f:i'YT IJPl' Rltlf 0 1'1! I f!rrrr I 
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lii.J. 

119. 

1211. 

46 

TI1e of the data cmnut b.: l~rg~r than the \•:>riancc 

2. ·n1c mean of1hc dat:t cannot be smal:cr !ha!: th.: vammc~. 
J I h~ IDl'a:: bctng sam~ <l' the varian-ce impiit:s thai tlle me~n if> 7.<::ru . 

.:!. !l>c va.JtMcc wrll b~ () tf and only 1fli~c :1:ean i:'. eithe-r l or()_ 

l. TI1e mr\XImum v;lllll: .h, + 2x: t' 25 

~~. t· 2~,. has no t\nttc m:Ixtmum 

?~:l'>~"~; t.trrl t/1}, v:w,:.J) 

??::rr tW?iJ trfd; ;;f,ft 
11.F::/ 4 

f(t~ it ~;;f; 
:z. tJtllkft r) fJflf'i.'l 

'i/·lf:t, fi..W.1 

/;t·k! t.! i/th ~!711 i; 

li(!-:!j ?J{.Q..'i ~~ fiiit! 2 I! 
!Jlf4 mJm it 7f<:i:! 4 ,! 

15 

! 

I 

{I 

2. 

4. 

;;: 5. 4x, ~- 1~ ami 

4. Jx,- :Zx: ha~ no timl<! mtmmwr; 

r.mr 12 t:r..,.: it rr-~ .,:~fcir.. 'R Jliii' Ft \i7 

i1!rifJ Ft 1 #i't ,J."T'Pr'f :rRt 2tJ% q;'l?fr i 

3. flCOilif/ 4 :f!t';~J.-' i_.;N'l {;'!, !tl1f 1flll Tr,:i:'/ (nT!,r if ;np; 16 fi'i'ri? $ 

4. .fl"'ircf! 4 IJ!(. (/>' h.'v~l ,f;/r1fli,l lf!lf :.,·;7!./l (1lf"~1 if 11Ct:"1 24 fit"fe t 

120. In a system with a smglc s.ervcr. suppo;c that customt'rs arri~·e at a PoiSS<:Jn mte of I person 
<:\'C!)' ! 2 minutc3 and arc $Crvtc<.·d at !he Poisson r~to: of 1 st.'TVice ~v~ry S mimnes. If the 
amv':ll rate m,'rC:I'lt'~ hy 20~,, then m The ,;tcady ~tate 

! . the tncrca~c m the average numhcr of customers tn the system ts 2. 

2. llh' mtre<tSe in the ~V<'ntl-:l'llumb<~r oi cush,mcr:; m the ~vMcm i> 4. 

3. the mcrca~e m the avo::rJ.~e time spent by <t cusK,mer mtitc s~tcmt~ 1(, mtmttc;; 

J. I he lll<:r''!llS!i: in the :W<:f:lj::~ lime went by 3. CU.SIOI:ltC! in the sys!CITJIS L4 llllllUll':S. 

II 
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