MA/12

Register
Number

2012
MATHEMATICS
(Degree Standard)

Time Allowed : 3 Hours] [Maximum Marks : 300
Read the following instructions carefully before you begin to answer the questions.

IMPORTANT INSTRUCTIONS

1. This Booklet has a cover (this page) which should not be opened till the invigilator gives signal to open
it at the commencement of the examination. As soon as the signal is received you should tear the right
side of the booklet cover carefully to open the booklet. Then proceed to answer the questions.

2. This Question Booklet contains 200 questions.
3. Answer all questions. All questions carry equal marks.
4, You must write your Register Number in the space provided on the top right side of this page. Do not

write anything else on the Question Booklet.

An Answer Sheet will be supplied to you separately by the Invigilatoy to mark the answers. You must
write your Name, Register No., Question Booklet Sl. No. and other particulars on side | of the Answer
Sheet provided, failing which your Answer Sheet will not be evaluated.

(%3]

G. You will also encode your Register Number, Subject Code, Question Booklet S1. No. etc. with Blue or
Black ink Ball point pen in the space provided on the side 2 of the Answer Sheet. If you do not encode
properly or fail to encode the above information, your Answer Sheet will not be evaluated.

7. Each question comprises four responses (A), (B), (C) and (D). You are to select ONLY ONE correct
response and mark in your Answer Sheet. [n case, you feel that there are more than one correct
response, mark the response which you consider the best. In any case, choose ONLY ONE response for
each question. Your total marks will depend on the number of correct responses marked by vou in the
Answer Sheet.

8. In the Answer Sheet there are four brackets [A] [B] [C] and [D] against each question. To answer the
questions you are to mark with Ball point pen ONLY ONE bracket of your cheice for each question.
Select one response for each question in the Question Booklet and mark in the Answer Sheet. If you
mark more than one answer for one question, the answer will be treated as wrong. e.g. If for any item,
[B] is the correct answer, you have to mark as follows :

(A] 8 [C] (D]

9. You should not remove or tear off any sheet from this Question Booklet. You are not allowed to take
this Question Booklet and the Answer Sheet out of the Examination Hall during the examination.
After the examination is concluded, you must hand over your Answer Sheet to the Invigilator. You are
allowed to take the Question Booklet with you only after the Examination is over.

10.  Failure to comply with any of the above instructions will render you liable to such action or penalty as
the Cominission may decide at then discretion.

11. Inall matters and in cases of doubt, the English Version is final.

12, Do not tick-mark or mark the answers in the Question booklet.

80



MA/12

T

MATHEMATICS
(Degree Standard)

SI@WHESLULHerer Crb ¢ 3 wanf)] [Gurss wHLQuaTsar @ 300

Nennésens@ udallsGuper EpasarL iflomysamer Seauamonsli Lig&sHeyb

ro

S W

10.

11.

12.
13.

wsEw sidleyenTaer

aps edams Qargly @m Gogeonaw (@BF usssomz)s CetanBeng. CGsiey Csmimgh CrrsHod
QammgQsmELienus HnsEbuy. sansrafliumet sy el Gogieonamus Sinsss gL Tg). eNamsLsmgeus
Snégbuigwrer Qalens sersrerfluumerfiLmba) Qupney e Cgiemmuier euagiLnsang seueons SifEs 5 Snés
Couar®b. sigenSen Cacredlsiensis efen w58 Qam_misemb.
@55 das OsnEuy 200 eSamssmans Oanar(enarg,.
TR eleTésErs@Gh eflawellsseyub.
eraen clanasEnid swwret wHIG LTS QEmeT_eu.
2 RISEHMLW LF ey aTamean Qhsl LUsssa euagl epmanier Sisnbaa Siemwhgiemen QL sHd Bris6T (s
Ceuar(hd. Ceumy aTensiyd eflams QFmE IS T(pss ol ).
e seners FHsgHE srle aan. el FgneT e 2 msERHE savsradllurarrd saflungss STULGHD.
el ssrafen e ussSHG o fisEnenLL USay arar. Quuwi, edamsQsme Uy suflans srar (S1. No.) wpmybd
CalParer eSugrisensr Bruger srWs Cauan(Hb. seudlaimd o daag elenL e Gedarssnasiu®ib.
o msERe L Ufla| arant, Gaioyggnar arawm wHmb éNetsQgnEUY euflang aras (Sl. No.) wpsslweupanmuyid
enLggreflen @pamLrd ussSHD SigeusEpsEaTs mivpbgarer @Cmgalld Bob @idogy smeow B
mwweLL ubgpmarls Cuamelamd @Hsss snlL Cuar(w. Cupsar elurisaarn elenLsgneaiaw Shgar
@DE518 s seudland 2 msd eflenL §5r6T QewanssraslLHb,
gauQaunm eSameyn (A), (B), (C) wogd (D) even prens; el _sewars Qamem(enang;. frusen sieneusalies GG
siwman ellen_enws Caiey Cawg e sgnalles @dlass st Geuam. g Guoul L sMune efensar ¢
Ceemrallig Qumiustss amdama Bhsdr Blss sNunag aany aegs argdifraCe sibs eflenianw eSlenLggmeafic
@ME56 sm_L Gouast(hn. stunigumiSiannd exm Caereilsg 6 g eflaamussman CarpEshias Cauamm(Bid. o mis(ememLw
Quorgs wHLGUaNsa Briiser eflen_gsmefla @Hlgss sm (b aflwirer ellen_sefler erarenéansamuls QUINGES).
aflent_ggrafler geuGeanm Coaed sramarilpgd affe [A], [B], [C] womb [D] e prens efenssi s
o areman. g GHemalsE efenLiveilss Bruser sflGwen smgb elenanw G g el s LEHd BlLHb LIGg
apenanl Guanefanned GHsg15 anL CouamHib. peu@eaun Caeadsg gm efaLmwus CaibosRsg eNmLgsreafld
@hss GouantHb, @ GoenellsE oemné@ CoiulL eSlerwalssnd oibs oSeL seunransns &HEsULEID.
2 gryeuons fiisar [B] arerueng sfuna eQeniwnss smdeame wiens Weneumory GNs5s sm-L CouamHib.

[A] (& [C] (D]
frasdr eflamg Qgn@ulear ahsl ussimsub BasCanr vy SPssGoun amirg. Caray Crrsdd @bHs
Nenng QanglniemenGur g efleoL gsranaCiun Csreys sasong eI H Ceualude (555 OFdabigmg).
Goiey pubslear Bhsa o mseroLw olomggrmesd samstailuuraficbd Gsrhss e Ceuar(Hib.
@eueflanng QsrgLifenans Caiiey (Wi bsa|an Brsar 2 maEsLer sT(HE51E GFdaamD.
Cupaar_ silflaaile erangwneug) Biflarme Caieumenamuid Py Qou&EGD HL ol &8s Eh&ES a-atants Crll B
aren sifleymssURSS!
apEfe g elle @arRasiul Hidrer @GHULSETST6N (i euNanSTE 0.
eflanng AgsmEulia eflenew @Ml Ceun, GHILIALHE T Ceur saLrgy.

__ SEE BACKSIDE OF THIS BOOKLET FOR ENGLISH VERSION OF INSTRUCTIONS |

[Turn over



Coefficient of x" in the expansion of

1+2x  (1+2x) +(1+ ox )’

1+ [_1 + [_2 |_§ +...00 1§
(&) é ) ?;e © % () 2”6L£
1+ L Efx + (1 +|_zx)2 +(1 +§x)3 +..00-60 x" -6 Qa(peureargy
(A) é (B) T_n (©) % (D) gneu
Sum of series
10g2—é(log 2)? +é(log 2)° — .. 0 is
(A) i ®) 2 © o D) é
1og2—i2(1og:2)2 + == (log2) -0 a1 en@sed
O B) 2 © o o
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, 2.1 e’ +1
= (B) (©)
2°+1 e’ -
1,11,
1 [_3 5
1+i+i+
2 |4
-1 ‘il
A 5 ®) 5 (C)
e’ +1 e” -1
- 2 _ 3 _
4. If x>0 then = 1+lx 1°+lx 13+ is
x+l 2(x+1)° 3(x+1)
(A) —logx 3y  logx (C)
x-1 1 x-1 1 x%-1
x>0 +—= St T+
x+1l 2 (x+1)° 3(x+1)
(A) -—logx (B) logx (C)

5. 2% _3n -1 is divisible by
4y 2 B) 9

MA/12

for all positive integral values of n.
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[
|
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+
—

2log x

2logx

5

(D)

(D)

D)

D)

(D)

e+1

e—1

e—1

—2logx

-2logx

7



7.

2% —3n -1 eyeg SiwaTHE) s YL TETHEBEEGD

Ay 2 B) 9 (9]

The sum of the series

1 1 1 1

- + - +... 18
1-2 2-3 3-4 4-5

(A) log3 Ty
1 1 1

— + u—
1.2 2.3 34 45

2log2-1 )

+ ... aranm Cgrfen san(Hse

(A)  log3 (B) 2log2-1 (C)

If 2'° =1 (mod11) then 2'*° =

(4 1(mod11) (B) 10(mod11)  (C)

2% =1 (mod11) erefep 2'*° =

(A) 1(mod11) (B) 10(mod11) (©)

The remainder when 2" is divisible by 17 is

A 12 (B) 15 (C)

2" -an @ 17 o 58 Hevs@ b L5H

a) 12 (B) 15 ©)

3

log 2

log 2

2(mod11)

2(mod 11)

14

14

auEGUGEWL.

(D)

D)

(D)

D)

(D)

Al

~1

2log2+1

2log2+1

8 (mod11)

8 (mod 11)
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9.  The number of zeros with which \ﬂ ends

Ay 2 B) 12 T 14 (D) 20

| 61 aréinm e Wemau(mid rds@an L @alukisaild (pgub?

A 2 B) 12 () 14 (D) 20

10. The pair of integers x and vy such that 512x +320y=64 is

(C) x=4,y=-3 D) x=3, y=2

(A) x=2, y=-3 B x=-2 y=3

C) x=4,y=-3 D) x=3, y=2

11. If the vectors . =(3,9,2), v=(2,1,0) and w=(-1,1, 2) are linearly dependent then the value

of a 1s

&) 0 T8 © -1 @) 2

QeusLiiser 1 =(3,9.2), v=(2,1,0) w=(-1, 1, 2) eraruenes Crllwd sripseme erefle) a -en ALY

A o B) 3 © -1 D) 2

MA/12 6
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13.

14.

The vectors u:(l, —1,0), U :(1, 3,-1) and w =(5, 3, —2) are related by the equation
(A u+2v-w=0 (B u+v-2w=0 () 3Bu+v-w=0 ") 3u+2v-w=0
u=(1,-1,0), v=(1, 3, —1)w=(5,3, -2} erenp QeusLirs@er Eenantd @b swerun(h

A u+2v-w=0 @B uv+v-2w=0 ©) 3Ju+v-w=0 (D) Bu+2v-w=0

Find the dimension of the vector space spanned by (1, -2,3,-1 ) and (1, 1, -2, 3)
(A 0 Ty 9 ) 1 (D) -1
(1, -2,3,-1 )Lng')@lLb (1, 1, -2, 3) 2 (HeumdE b Henswen Geualludan uflwresrd sreTs.

A) 0 ®B) 2 ) 1 D) -1

Find the basis and dimension of the solution space of the homogeneous system

x+4y+22=0
2x+y+52z=0
"

Ay (18,-1,7;1 @B (18 1L-7;1 (C) (-18,1,-7);1 ) (18,-1,-7);1

x+4y+2z=0, 2x+y+5z =0 aamy swarunBHseflar ey Qeuailulesn-sigsseamd WHmID LRbLTED

STETS.

A (18 -1,7):1 @B (8 1,-7;1 (© (-18,1,-7);1 (D) (18 -1,-7);1

7 MA/12
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15. A set {iy } of vectors of v 1s said to be orthogonal if

A (w,u)=1 B)  (w,u;)=0if i#
{oifi=j - / Jiifi=g
© {u ”">‘{1 if i ) \”““/’>‘{o if Q%)

HenswenQeuefl v -ar G 2 Lseawrd {ul— } Qg 2 L sansdar o mliLser gearmsbanamn Qam@ss) ealiw

(A) <ui, u; >=1 (B) <“i» uj->=0 N
| 0if =y Jiifi=
© tL’>_{1 if i) ® <“"“’>_{o if i)

16. If Ax®*-10xy+12y* +5x -16y —3 = 0 represents a pair of straight lines, then the value of 1 is

oo

A 4 (B) 3 o M) 1

Ax? —10xy+12y? +5x =16y — 3 = 0 erenm swenun(® @Qrlen s Camiaafler gwanun®) erafa A -

wduy

(A) 4 B 3 € 2 D) 1

17. The distance between the pair of straight lines represented by

P+ 22 ey +2y? +4x+4/2y+3=0 is
A) 4 (B) %3 ©) 2 o %3

MA/12 8



18.

19.

P+ 22 xy +2y% +4x+ 4«/§y +3=0 aenp sveTUNE GNEE DL @yl s Camdsense G Gw

2_GTeT GATW

@A) 4 (B) ;ﬂg ©) 2 (D) EZE

The equation of the circle which has two normals (x—1) (y-2)=0 and a tangent 3x+4y =6 is

() x®+y?-2x-4y+4=0 B) x?+y*+2x-4y+5=0
(©) =x2+y%=5 D) (x-3P+(y-4)7=5

(m eul_LgSlen @i QemGamhsen (x-1)(y-2)=0 Gugyb m Osr@Car® 3x +4y =6 aafied

UL gHlerm senum()
A) x?+y?-2x—-4y+4=0 B) x2+y2+2x-4y+5=0

(C) x*+y*=5 (D) (x—3)2+(y—4)2:5

The circles % + ¥ —10x+16 =0 and x*+ y*? =»* intersect each other in two distinct points if

(A r<2 B) r>8 (() 2<r<eo (D) 2<r<8
\

x*+y*-10x+16=0 wpgn x° +y° =r’ aemm e hsa Qrand seflgefl arallsafid Qeuliys
QamerEmd ererfiey
Ay r<2 B r>8 (C) 2<r<ee D) 2<r<8

9 MA/12
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22.

The angle between the tangents drawn from the origin to the circle (x =7)* + (y +1)° =25 is

@) /3 ®) /6 . w)2 @) /8

(x =77 +(y+1)* =25 aranp e LsHDE HONEmHE cummuiu@n Qs Car@sEnse B Cu

o grem Gamemrd

(A) 7x/3 By /6 ©) /2 (D) =#/8

The point on the curve y* = x the tangent at which makes an angle 45° with x - axis will be

given by

@ (5.%) ® (1. %) © (@4) ™ (. %)

x — SiaLen 45° Caramdans 2 meundGh qm Can® y° = x erenp euanereuannsE GatHCHTLTSaND

Bopsre Gsn® varet

@ by e By o e b n)

The curve represented by x =3 (cost+sint) y = 4(cost—sint) is
‘X) " ellipse (B) parabola

(C) hyperbola (D) circle

x=3 (cost+sint), y =4(cost—sint) ereny euemateuemyirang)
(A)  BéreulLib B) uyeuemenn

(C)  @Pureuamenuibd (D) eulLid

MA/12 10



23.

24.

The foci of the hyperbola 4x% —9y% —=36 =0 are

@ [£411,0) ®) (412, 0) © [+v13.0 @ (o, £412)

4x* -9y% -36 = 0 eranp HureumaTusHen Gelwise

@) [£411, 0) ®) [x412,0) ) (£V13, 0] ® (0, +v12)

A sphere passing through (3, 0, 2), (— 11, 1), (2, -5, 4) and whose centre lies on the plane
2x + 2y +4z = 6. Then the equation of the sphere is

(1) eyt 4zt 44y -62-1=0 (B) xi+yts+zi=1

C) xP+y*+2x+2y+22=1 D) x*+y*+22+4x-6y=0

g Camerd (3, 0, 2), (-1, 1, 1), (2, -5, 4) yetefsd el Qedpgy. i erowd 2x + 2y + 42 =6
arenm sengHed sanwhd(MmESDg el Camargdlen Fwarun(

A x*+yt+27+4y-62-1=0 B) x*+yi+z7=1

© xP+y"+2x+2y+2° =1 M x*+y*+2°+4x-6y=0

The equation of the tangent plane at {acos@sing, asin@sing, acosp) to the sphere
x*+y?+22=a’is

' ‘\) xcosfsing+ysinfsing+zcosgp=a
(B) xcos¢sinf+ysingcos@+zsing=a
(C) xcosg+ysing+zsing =a

(D) xcosf+ysinb+zcosp=a

11 MA/12
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2 +y2+22=a’ aam CararsSn s (a cos@sin ¢, asin@sing, acos ) yerefléy auan UL

QarH sersdlen gwemm()

(A) xcosfsing+ysinfsing+zcosg=a

(B) xcos@gsinf+ysingcosf+zsing=a

(C) «xcosg+ysing+zsing =a

(D) xcosf+ysinb+zcosg=a

26. The two spheres x* +y* +2% =25 and x* + y? +2® —24x - 40y - 182+ 225 = 0 externally then

find the point

K|

J

- 12 20
® (Y YY) (22
©) (12,20, 9) M) (1 1,1

P+ 9 +27 =25, x® +y% +2% ~24x - 40y — 182+ 225 =0 Careatiuser Gerenmlwmenm

Qaualiiymwonss Qg dlaner eraie Qgn{H by ema

2 20 9
@ (Y YY) ®) [%?g]

(C) (12,20, 9) M (1, L1)

MA/12 12



2 2

The condition for the line lx+my+n =0 to be a normal to the hyperbola x_O_ ;
o

=1

2 2 N 2 2 2 2 2 2 _ 2 2
(A) g__i_b_():u b) - a_Q_iq_:(a b
1> m? n® I m- n
2 2 2 2 2 2 9 2 9 V]
© a_(_ﬁ?___(a + o L _lated
I* m n I m n
2 2
Ry =1 edlugeueereysd@ (x+my+n =0 Car® QemGsn(h B,eusHE sLHUTH
2 2 2 52V 2 2 242
(A) O’_.,_L:___(a' b*f (B) a b Lo zb )
12 m? n? 2 m? n
2 2 2 g2V 2 2 2, g2
©) a_Q_b_Q:a +2b D) a_2 bz_a +2b)
I m n I m n

If the distance of the lines xsin6+ ycosﬁz% asinzf and xcosf—-ysinf=acos28 from the

origin are p and g respectively then the relation between p, g and a 1s
(A) 4q*+p?=a’ M) dpi+q? =a?

©) p*+q’=a” D) p*-g¢*=ca’

< Fufeflmpg x s 6+ ycos&:%asinz@ wOMD xcosd—ysinf=acos28 aemm CriCar(aeEsss

@enL G 2 érer g apennCGu p, q erafldd, p,q wHMD a -5@ QL -Cu 2 66 2 mey

(A 4q¢*+p*=a” (B) 4p*+q*=a’
©) p°+q*=a’ ®) p*-¢*=a’
13 MA/12
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29. If P(x, y) F, (3,0), F,(~8,0) and 16x* +25y® = 400, then PF, + PF, equals

A) 8 B) 6 ' - 10 (D) 12

P(x, y) F, (3,0), F, (-3, 0) eramp epenm Laraflsar whmd 1637 +25y° = 400 eyfueuparn D556

Carawme PF, + PF,en wdluy

(A) 8 B) 6 (C) 10 D) 12

30. The radius of the circle x* + y*+2* -2y -4z =11; 2 +2y+2z=15 is
A ¢ T © 5 (D) 7
x4yt +2® 2y—4z=11; x+2y+22 =15 erenp eul Liden <y yid

(A) 4 B) 7 © 5 (D) 7

31. If y'%‘ +y'y"' =2x then (xz - l)y2 +xy, =

N

v,oomty B) -mcy (C) tm?y o Y,
\ m

¥4y 7= 22 arefldd (xz —1)y2 +xy, =
&) m?y (B) -miy © tmly ™ ¥,

MA/12 14



32.

33.

34.

If y=cos [a sin™ x), then (1 - 3c2)yn+.2 ~(2n + l)xy,,“ =

(A) (az"_nz)yn : fn-z_ag)y" ©) (n2+(72)y,, (D) ‘y".z

¥y = oS (a sin™ x) aresflay (1 - x“))yn+2 -(@2n+1)ay,,, =

@ (*=n?)y,  ® hi-a’)y, (© [ +at)y, (DO =L

The height of a cylinder of maximum volume contained in a sphere of radius a is

(A) (B) a3 ., 2a/V3 D) 2a+3

2
V3
a rpetet gk CameaTdgL e ameuds iUl L eul L e(hL g saroiane| WasBsamullear wigem 2w

(A) B) a3 €) 24/3 D) 2a+3

N

If f(x)=x°-5x* +5x% =10 has a local maxima and local minima at x = p and x=q, then

(p. q)=

@ (01 e )“ (1, 3) © (1,0) ™ (3 1)

flx)=x% =52 +5x% —10 -ar BLAOUE. Bedlmy wiyser x = p wHYL x=q -& QEBsTd (p, ¢)=
@ (0,1) (B) (1, 3) © (10) (D) (3, 1)

15 MA/12
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35. fl(x)=(3-x)e* ~dxe* —x has
(A) a maximum at x=0
(B) aminimum at x=0
neither of the two at x =0

(D)  f(x) is not differentiable at x =0

fx)=(8-x)e™ —dxe* —x -a@

(A)  x=0-d& BuQUE LAY o_drarg)

(B) x=0-a S&Amy iy 2 drarg

©C)  x=0-a BLGum, B&fny wHiyser @eaoamea

D) x=0-& f(x) &S @deme

36. If f(x)=sinx+cos2x (x>0) has maximum at x =

(A) nz (B) g(n+l)ﬂ ) {2n+1)7r D) nr

[

f(x)=sinx+cos2x (¥>0) SUQUm@mLAUmU LD QU v -6 ALY

w ® ez © [2”2”)7: D) nr

MA/12 16



37. If f(x, y)=x"+y* —2x% y* then (f_) 18

x=y=1

Ay 1 (B) -1 © o

fle, y)=x%+y3—2x% y? aefe (f. )“}_:l -6 ALY

A) 1 (B) -1 ) o

—Tno 1?2 3’z 3%z
38. Ifz—lob{.x +y }/xy then FRE ayax_
(A) 1 M) 0 ) -1
_ 2 2 . 82.2 822 _
z=log {1 v }/ry Mﬂmaxay_ayax"
A) 1 By 0 C) -1
39. If 2 —xz—y=0 then é)a:);y 18
. —(332 +x) 3z% —x (—332 +x\,
— B —— ¢ r——
Y : (322—x)3 ® (32:2+x)3 © (322+x}3
2¥ —xz-y=0 arafléd it -at LY
x Oy
w Bl g stes o (8t
(3z2 —x)a (BZ2 +;>c)3 (322 +:r)a
17

D)

D)

(D)

D)

(D)

o

-2

-3z%+ x

(Sz2 —x)a

-32% +x

(3z2 - -x)a

MA/12
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40. If F=x+3y? -z G=2x*yz, H=2x*-xy then %gw—) at (1, -1, O)

(x5, 2)
(A) 10 B) 5 Cy 8 7y 58
2 .3 2 5.2 . . o(F, G, ) .
F=x+3y“-2°, G=2x"yz, H=2x" - xy aafled (1,—1, O)-a) - & ULy
d(x,y z)
(A) 10 (B) 5 (C) 8 (D) 58

41. If F=x%y—4xy? +8y3 then dF is
() (3.r2y—4y2 )dx+(x3—8.xy+24y2)dy (B) (.'L‘E’—8.~cy~z~24y2 )a’x+(3x2 y—4y2)dy

(C) (x3y+8y3)dx+(x3y—4xy2)dy (D) (:»:3—4x3'2)dx+(—41y2+8y3)dy

F=xy—4xy* +8y" arafléd dF -enm whliy

(A) (3x2y—4y2)dx+(x3—8xy+24y2)dy (B) (x3—8xy+24y2]dx+(3x2y—4y2)dy

©) [x3y+8y3)dx+[x3y—4xy2)dy D) [x3-4xy2]dx+(—-4xy2+8y3]dy
xe”
42 dx =
'[(:c+1)2
i e-" Gx __ex _ex
e B) - C
)\x+1 ( (x+1)° © (x+1) ®) x+1
roxe®
dx =
J(x+1)2 :
a B : 0 — Dy =&
(A) —— B) (r+1)2 ©) (r+l)2 D) T

MA/12 18
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43. The value of J-logsinxdx is
0
1
(A) —yzzrlog; /—%log2 (C) %logZ D) #xlog2

/2
[log sinx dx -er Uy
0

(&) —/Zﬂlog% (B) —g—log.‘z (©) %10g2 (D) 7log2

@ 1 Y © -4 D) -1

@ 1 ® © -% o -1

45. The volume of the region common to the intersecting cylinders x* + y*=a? and x> +z%=a” is

8a® ,_/\ 16a° a’ da®
C) — Dy —
3 ) 3 © 3 (D) 3

Wy’ =a’opg x® +2° = a® aap e measalar Quigiurar LGS W6 saTiaTay

8a3 16a° a’ 4q?
(A) - (B) 3 () 5 (D) 3

19 MA/12
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46. The unit normal to the surface 2x%+4yz -52% =-10 at the point (8, -1,2) is

~(3i-2j-6k) .y Bi+2j-6k © Bi-2jtek (D) Bit2ivek

A >sre or
&) 7 7 7 7

2x% +4yz-52° = -10 erénp euevar ugps (3, - 1, 2) eremn YeraRuAed @ QerEss QeusLi

e o . o o
(A) (3i 3] 6k) ®) 3L+27j Gk (©) 3t ..;+6/e D) 3L+u’/{+6k

47. If A=3xzi—yzj+(x +22)k then the value of curl curl A is
(A)  -6xi+(1-62)k B) -6xi—(1-62)k

(C) —6xi+(6z-1)k (D) 6Bxi-(6z-1)k

A=3xz" i yzj+ (x + 22)k aeflé curl curl A -émwdiy
(A)  —6xi+(1-62)k (B) -6xi-(1-62)k

o —x+(6z-1)k D) 6xi—-(6z-1)k

48. The directional derivative of U=2x%y-3y®z at P(l, 2, —1) in a direction towards Q(3,-1, 5)

18

~ (AN

‘;’0 ®) -90 © XL D) 90

U=2x"y-8y*z-6@ P(1, 2 ~1)-& Q(3,~1, 5)-eows Cprsdlw SanssQs1

— ®) -90 o ¥

— 90
7 7 ®)
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49,

50.

51.

The equation of the tangent plane to the surface x*yz+3y? = 2x2® — 8z at the point

(1,2 -1)is
7)) 6x-11ly—-14z2+2=0 (B) 6x+1ly+142+2=0
(C) 6x-11y+14z+2=0 (D) 6x-11y-142-2=0

x2yz+3y? = 2x2% — 8z erany asarurudpa (1, 2, -1)-é QgnHseargdler gweTum
(A) 6x-11ly-14z+2=0 (B) OGx+1ly+14z+2=0

(C) 6x-11y+142+2=0 (D) 6x-11y-142-2=0

Value of J.(sinyi + x(l +cosy )j )-dr where C is the circular path given by x% +y* = a®

(o}

o m? B) 7rla C) m D) 2m

C ereugy x? 4yt =a? &M &EmG) ereficy J(sin yi+a(l+cosy)j) dr-en wdldy
c

(A) m? (B) ria ©) m M) 2m

The value of J [(Zx —y)dx-yz* dy-y* zdz] where C is the circle x? + y® =1, corresponding to
¢

the surface of sphere of unit radius, using Stoke’s theorem is

@ 1 ® 7% ) ™ 7

Stoke’s Cappsamsl vweanu®sH J [(Zx —y)dx—yz* dy-y* zdz] -ant s arans. C -erarugs
c

x* +yt=1-arenp eulLgansub @ 1 siev@ @ rpeter Camargden Copurlmuub Ghsdng.

@ 1 ® 7 © =z o 7

21 MA/12
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(o1
Lo

The value of JA-ds where A=xi+y%j+2z% and S is the surface of the sphere
S

s .
xP+yi+2=a’ is

D e o1z s s
(A) 127ra B) rxa N ‘57?1‘1— (D) 120

A=x3i+y’ J +zak, S eranug x? + y2 + 2% =a? aenm Canang e Gpugly etefled | A-ds -ém
Y i )] &
S

iy

9 s 5 12 5 z s
(A) 12/[(1. B ra (o)) 57m (D) 120

53. If the forces 6w, 5w acting at a point (2, 3) in Cartesian rectangular coordinates are parallel

to the positive X and Y axis respectively, then the moments of the resultant force about the
origin is

(A) 8w B) 3w (C) -3w M 8w

6w, bw erénp edenssar (2, 3) eramy LetefudL g1 X, ¥ wisssE Qovanuns Bas &msudlan
Qewdn@dearner crafledd gydepwis Qunmsg @ meSlanssaiian allanereyalans e Hmliys Hner

(A) 8w B) 3w (C) -3w D) -8w

54. A uniform rod of weight w and length 2/ is resting in a smooth spherical bowl of radius r.

The rod is inclined to the horizontal at an angle of

¢) O (B) 774 ©) tanli (D) !

- \ r m
@Cr @emwlmu 2 emiwu w aeaub 2! Sorapb QerarL sl 1 oy pd 2 aw Carar euigeu

fHamanshe eneussliu’_Hateng) crafled SLI9G@ED saTsHEGL @ Gul o drer Gameamrd

@ o ® 7 (© tan”2 (D)

. IZ 9
! rt=1°
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55. A particle is resting on a rough inclined plane with inclination «. The angle of frictionis A.

The particle will be at rest if and only 1if

A a>4 B) az24i (C) a<i D) a<i

A ererrugy 2 gmiley s&Hufler Caramn. o Conan saney Tlbs o CrirsHuldanns searsdar g
Qummen epeussLILL_(HeTeng) aafe Qummer Blevawns @m&as Coameuwnat wHmb Gurgme
s_uun

A a>4 B) ozl N ) D) a<i

56. ABC 1s a uniform triangular lamina with centre of gravity G . If the portion GBC is removed

the centre of gravity of the remaining portion is at G'. Then aG' is equal to

(A) yBAG (B) %AG (C) %AG ) }/GAG

ABC g Corgdunar paCanan 560 @ s yeluimiy ewwb G . salguedmbg GBC -uEd

WL BssLULL 2 Ler B o _erar u@Hufer yeuSiy mwwd G' arafld aG' -ar whiny

@) Lac (B) %AG (C) %AG (D) %AG

57. If the mass center of a quadrilateral lamina 1s the point of intersection of a diagonals, then the

quadnrilateral is

") vparallelogram (B) rectangle
(C) triangle (D) none of these
23 MA/12
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Qb HTDFT &L g6 LeSuITliLy epowbd ereug) epeaned 69l Lmiget Qeul Hib Yerefl ereflé) @b

BTD&;IOTEIg)
(A) Qeersrd (B) Qsgéueuaid
©)  qp&Gamantd (D) Cupsmdu ggbladama

58. The centre of gravity of a semi spherical solid where radius is r

oyl Z—C’,o] (B) (%,o] © (30, 0) O (a,0)

a &I 2 arer BienTEGamerd LHLSSW LeNuSTly e

) [%‘lo] (B) [%o) (©) (34, 0) D) (a,0)

59. Three equal like parallel forces act at the mid points of the sides of triangle, then their

resultant passing then
(A) incentre ) centroid

(C) orxthocentre (D) none of the above

P p&ECaramgdlen apeanm ussmsailer ewowl) Yarenaar g epenm Glepammunet swimen ellensser

Qewauipdermen. erafe ellenetey eSleng Qewaou® b wearef
(A) e dreul L emwuwd (B)  yeduSrliy enwid

(C) Qsrugss erwowbd (D) Cun@sneaer ergie|b @ eene
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60.

61.

62.

The vector sum of the constituent forces of a couple is

(A)  i+j+k (B) 2i+3j+4k €) i+j r3

@ QrleLuid 2 dren ellengasafian QeusLi &g (s (vector sum)

(A) i+j+k B) 2u+3j+4k C) i+y (D) o

A sequence {u, }=n =1, 2,... is called monotonic decreasing, is for all n

A u,,>u, Ty ou,,, Su, (C)  uyy2u D) u,,<u,

n

{u,}=n =1,2,... @émp Qgmfeuflens Geopuwib GgrLreuflenswing @ mes, Snaigg n

LOHUILEHEHEEHD

A u >u, B)  u,,<u, €y up,2u, D) u,,, <y,
2x* -3x% +1

n-0 gx? +x3 —3x
1 1 2 2
- - o - D)y -2

) 3 (B) 3 ©) 3 (D) 3

b

o 2% —38x% 41

Iz

n-0 Gxt +x? - 3x
1 1 2 2

A) — B -= c = D) -=

A) 3 (B) 3 ©) 3 (D) 3

25
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63.

64.

65.

The necessary condition for the series Zu, to be convergence is

(A)  limu, = finite B) limuy,=
n—os n—co
() lmu,=0 (D) None of these

e

Lu, eerm Garereuflens sn(Hisd Feeusng Coameuwnar sL_Huun

(A)  limu, = finite (B) limu,=
(C) bmu,=0 (D) GCuhsdluw egib @dae

n— oo

The series 1+2+g+—i1—+...to oo 18§
5

(A) convergent (1) divergent

(C) oscillatory (D) none of these

2 3 4 . .y .
1+—+—+g+...oo aranm Sl (g Gariieufeng

(A)  ©eSwwb (B) &Ry

(C)  meybd (D) Cupedlu ggbd @éame

The series 1+£+l-§ z ~1—-§~é-ra+... diverges if
2 24 246
(A) x<0 B) x<1 (C) x=-1
L4242 22 +—1—-§-3-x3 + ... eNflyw areficd
2 24 246
A) x<0 B) x<1 C) =x=-1

MA/12 26
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66.

G8.

Let {s,} and {t, } be sequences. If s, <t, for n>N where N is fixed then which of the

following is not true?

(A) lminfs, <liminf¢, (B) limsups, <hmsupt,
n— e n—oo n—eo n—ea
(C) sups, <supt, (D) infs, 2inft,

{s,} womo i, }Qsriieufamssdr. Guaud s, <t, for n2N, N g @Ol erar aeafld §Gw

n— "n

2 aTeTeummiey 6Tg) Heum?
(A) lminfs, <liminf¢, (B) lLmsups, < limsupt,
n— o n—eo n—eo nt— o

as

(C) sups, <supt, inf s, 2inf¢,

A mapping /:E— R*¥ is said to be bounded if there exists a real number M such that

If(x)|£ mfor all xe £ (B) |/"(x)‘2mfor all xe &

> mforall xeFE

o |

< mforall xe £ D) 4

1 1
f(x) f(x)

f:E—>RY granm sniy eugby 2 eviwigy arafled M erenrp QuuGwemesng

(8) |[f(x)|smfor all xe E B) |f(x)|zmfor all xe E
(C) }% < mforall xe E (D) ‘fz.r) > mfor all xe E

f:X 5Y isa continuous mapping, where X and Y are matric spaces and if E is a connected

subset of X, then

(A)  f(E) is bounded (B) f(E) is compact
| f(E) 1s connected (D) none of these
27 MA/12
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69.

70.

[:X oY aeaug e Gsmrsdlwnar sy @@ X wonw ¥ Qwlds Qeualladr. Cuaiw E eeatug

@everrss Ul L X 6 2 LIseTd eTald
(A) /(E) TETUZ) GUFDY 2L G ®B) f(E) TG SILSSHOTENG

(C)  [(E) erenug QeemssiulLg,) (D) Cule smpliulL ggd @dame

If {P,} is a sequence is the metric space X and if E, consists of the points Py, Py, » Prigr.-

then {P,} is a Cauchy sequence if and only if

(A) }..“n PN =oo (B) }'lm PN =0
o) lim diameter (E,)=0 D) lim diameter (Ey)>0

X erénp QuiMs Qeuelufier {P, } sremugy g Qsriicuilans Cogud Py, Pyyy, Pyigrer Ex-@

o grarg). erafled {P, } Cauchy Qsriteufewswins Gés Cungioranghd Cametwrargorea s GLumd

(A) Ibim Py =cc (B) N1{_'1rn Py=0
() l,im diameter (E, )=0 (D) 11m diameter (Ey)>0

The series 1-1+1-1+... 18
(A) converges to zero (B) convergestol

(C) divergent © ) oscillatory

I-1+1-1+.. erenp Qgrfemiy

A) O-@Eefuybd  (B) l-a@elyb  (C)  efub D)  wiewayb
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71.

72.

73.

x+2 (-8<x<-2)
The function f(x)=1-x-2(-2<x<0) has
x+2 (0gx<1)
) discontinuity at x =0 (B) discontinuity at x =-2

(C) discontinuity at x =0.5 (D) discontinuity at x =-2.5

x+2 (-3<x<-2)
flx)={-x~2 (~2<x<0) aranm gy
x+2 (0<x<1)
x =0-6 L rsdlwuns @)(m&sTs) B) x=-2 -0 Qgrrsdluns QH&EsTS)
(C) x=0.5- Qgrrsdluns Q(nasTg (D)  x=-2.5-6 Qarréfluns @mésrs)

If f is a continuous mapping of a compact metric space X into a metric space Y, then
f(X) 1s
compact (B) metric space but not compact

(C) connected (D) bounded

[ X =Y qmQsrnsdune sriy @@ X erenug s ssworer Geuafl, Y Gl s Qeuefl erafld

f(X) eranugy
(A) s ssLTaG B) Qulds Qeuafll wiLsswrarg i
C) Q@eaersslulLg) (D)  eumibL) 2-en_wig
11 1 1 .
One of the rearrangement of 1 ——+———+=—=+... 18
2 5 6

(A) l—l—l—l—l—i— (B) 1+l+1+1+f+~

2 3 4 5 86 5 6
(C) 1+l+l_l_l_l+ 1+l_l l l_l l L_l

35 2 46 3 2 5 7 4 9 11 6
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l1-—+=——+———+... -6 DQ&FTeOLL
2’3 45 6 HEFEBE
(A) l—l—l—l———l— (B) 1+l+—l—+l+—+l+
2 3 4 5 6 3 5 6
(C) ]+_1_+l_l_l_l+ (D) 1+1_l+l+l_l _1. L_l
3 5 2 4 6 2 5 7 4 9 11 6

74. Let {P”} is a cauchy sequence in a metric space X, and the subsequence {P,, } converges to
peX then {P,}is

{) ~onvergent sequence and converges to P
(B) divergence sequence
(C) convergent sequence and need not converges to P

(D) none of these

X erenp QuorMé Qevalué o erer cauchy Qsrireuflans {P, } Guaib Bger 2 LQgr_ieufens {P,, }
pe X -é @alfing erafles {P, } wyeang

(A) e Ggniieufens Coaih @eSluyid Letefl P

(B)  &fwyw Qarreufens

©) @ Qgrteuflans gy erme P -6 @eilw Cesanmgwdlrenaw
(D) GCuwle AOELL g Glaena

75. If the series Xa,, £b,,%c, convergeto A, B, C and ¢, =ayb,+a,b,_, +...+a,b, then
C=AB (B) C=A+B

\
(Cy C=A-B (D) None of the above

a,, Xb,,Xc, eranm Qerrfeuflensser A, B, C - gelflammer. Guaud ¢, =ay b, +a, b,_, +...+a b,

eresiled
(A) C=AB (B) C=A+B
(C) C=A-B (D) Cuhamdlu ggiaame
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76.

Linear Programming model 1s

(A) a constrained optimization model
(B) a constrained decision making model
(C) a mathematical programming model

all of the above

QR Uy L SHav s Tang)

(A)  sLAUUTHSET 2 LW 2 865 STa|seTan &aés

B) sL@puunBsa e amLw ey ahHss Couammgw sand®s
(C) s sars

D) earsgw

Every simplex iteration for a maximum problem replaces a variable in the current basis with

another variable which has

(A) anegative ¢; -z, value ) apositive c;—z; value

(C) the smallest ¢; —z; value (D) none of the above

BUALE 2668 STey SnETUSHHTE G Ll S Lssansdla SbiGowsan (papenu LwetuBSg)D

Qumgl eubleu(m HLLSHID UL WIHGET LIMYaISDHE LETUBL &LHUUTH

A)  c¢;-z;-@@p LILY B) ¢, —z;-8ews wHOY
C) JLss geopns ¢; —2; wdiy D) Cupsmdu ggib Gomew
31 MA/12
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78. The simplex method has the property that

(¢, ateach iteration it gives a solution which is atleast as goods is the earlier one
(B) at each stage it produces feasible solution
(C) it signals the optimal solution has been found

(D) none of the above

b Bevgev penpullen LiaL

(A)  gaueunm si_LsHaibd HsHE pHamsw sLL sl Srameu eSlL apaCGend @QméEwn
(B) galdeunm sl gHaub snsHul Sieyser depr Hb

C) gaearmslLsdab 2668 Siey HaLugnarer srsdus sam GsMuyb

(D) Cuwmsan egib @emea

79. In the simplex method
\) all the variables must be non-negative
B) ‘all the variables must be positive
(C) all the variables must be negative

(D) none of these

AbYesen penmuliley

Q) omargg LIH&EHD GmD WHUL Goong WLIHEET
(B) o@marsg wrHgEHD Wens wrdlser

C) sweansg LIN&EHD G WHLY wrdlger

D) Cwphsadiu ggib Gdama
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80.

81.

82.

In an LPP, the variable introduced to convert > type constraint into equations are called

(A) slack variables B) surplus variables

(C) artificial variables (D) bounded variables

@(H UGS LESTHHD = -89 = WTHDHU LWETLHD T Hl&eT
(A)  Gsmiey wrh (B) 2.uf brd

(©) Qowphens wad (D)  eupiby o dter wH

A point in the feasible region that maximizes the objective function is
! optimal solution (B) feasible solution

(C) basic solution (D) none of the above

ergHw gersHe (region) 2 aten gm Lerafl, GMulewss srranu BII@U(m wd iy wg oy sdeare

2IBSU Yemeflag,
(A) osps Siey (B) sgngduw Siey
C)  sgliver Srey (D) agb @

The solution for the LPP, max : z=3x, +2x, subject to x, —x, <1; %, +x, 23, %, x,20 18

(A) no solution B) (10, 10), 50)

N

) unbounded solution (D) ((20, 20), 100)

max : z=3x +2x,; aam @Gdlullewsssriy x, —x, <1, x,+1, 23, x|, x, 20 eranm SLEOLUTHSEFEE,

o Lul L @sen Sirey

A)  Siey @eene (B) (10, 10), 50)
(C)  eupby @eveng Sitey D) (20, 20), 100)
33 MA/12
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83. The north-west corner rule is used to find
"y . Initial feasible solution (B) Optimal solution

(C) (A)and (B) (D) None of the above

L &E-CLnE e elldlamwl LweaTuBGS sraUUGL Siey
(A) Qsriés sngHu Sirey B) Vs2asps Siey

©C) (A) wppw (B) (D) Cupheamdlu ggib Qe

84. Optimal solution of transportation problem is obtained by
+10DI method (B) North-West Corner rule

() VAM method (D) Row minima method

Curs@eursg sansdld L& o_abs STe STATUSME UWeTLIHID (Pepn
(A) MODI yerp B) wL&sE-Cune apana eig)

(C) VAM @weon D) SLedmbleny apeom

85. The constraints used in transportation problem are

(A) Capacity constraints (B) Requirement constraints

A
o Both (A) and (B) (D) None of the above

Guré@eursg semsdle uweamu® sLuurihser
(A)  gpuaelpster s Quur( (B) Ggmeuwnengmames sCHULITH

© (A wppid (B) D) gemGoma
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86.

87.

88.

A stone in the Stepping method is always in
, an occupied cell (B) un occupied cell

(C) either (A) or (B) (D) none of these

Stone Stepping perouiia Stone @H&Ew SLLb
(A)  eam Qm&EW S (occupied) (B) erawr Gevevng s (un occupied)

©) (A) sag (B) (D) ggwb o

Which one of the following method 1s used to find initial basic feasible solution of the

transportation problem?
(A) Graphical method T Teast cost method

(C) MODI method (D) Hungarian method

Cung@eunsg sansdld Qgnss snsdu Fiey srem LLETUHDL (PN
(A)  euenyuL apenm B) Bonss tewey (pesm

(C) MODI panm (D} Hungarian qpeon

In the sequencing problem the number of jobs processed on a given machine at a time 1s
~

)  Only one (BY Two (C) Three (D) Four
G GHIUGLCL Crrsdle e QarhssliulL Quibdrsde QgL semé @ pamuild aTssamen
Couewaas Cuplararetiu®Bib
(A)  qemy LLEW B) @Graw@ (C)  epamy (D)  preng
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89.

90.

91.

If 4, =4, t;, =8, ty, =5, 4,;,=6, t,, =3, b, =7 where ¢; is the time required to process the i’

job in the j'® machine, then the optimal sequencing of jobs so as to minimize the total

processing time 1s

® - © D)

L

)

eratig 1 peug Ceummaanw ) sugl @ubdnb Qeig wylugbsran Curw erafle ((, =4, ¢, =8,
ts) =5, 4, =6, 1y, =3, L3, =7 @b, Qursg Cauame Crrw & Genhs QHUUSHETET 2 66S QFmL[

@ ®) (© ®)

If there all 5 jobs each of which has to be processed one at a time at each of 3 machines, the
maximum number of possible sequencing is

5!

5 (5)° (D) (3

a) 35! (B)

Grgsb 5 CaumeaaEnd 3 @upHimsenb o sararar. Gogd @Gy Crrgdld am Ceuema L HGW

penL_Clumd erafley Gam_irygafian e sul s cramanflgEams

5!

2 © 6 D) @Y

a) 3's! B

Let H and K be two subgroup of the group of G then
) K nH is always a subgroup of G

(B) K UH isalways a subgroup of G

(C) K ~ H is always a subgroup of G

(D) None of these

H wonpw K eamuar G -6t 2 | gamsger erafld,
(A) KnH-beauGungw G -6t @
B) KuH -beauGurgb G -6z @b
C) K~H -beauCurgo G-ame @b

(D) ggw Qi
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92.

93.

94.

The inverse of the element ¢ 1n the group G = {1,— 1,7,—t} under multiplication is

Ay 1 B RV D)y -1

G ={l,-Li,~i} Qumssemeas QuImag o G erafe 1 -en Cpiommy
Ay 1 B <C - O -1

Let G be a cyclic group which of the following statement is always true?

© /) J is an abelian group (B) G is a finite group

(C) G is an infinite group (D) None of these

G evannugy e el L G@ew erefld Spaeimcupble erg aTLCUIGID 2 a@menin?
) G qouivry @gow @B G g6y v
C) G qmuyyeiidaar g (D) Cuwpaar ggib Gdame

Let f:G — G’ be a group homomorphism which of the following are true?
(A) fle)=¢ where e and ¢’ are identities in G and G’ respective

(B) f(a")= [f(a)]"* forall @ in G

(C) If H is normalin G then f(H) is normal in f(G)

* 1 All the above

G, G @m@ansar. f:G - G aag em Qswd wrpn o Camigsd eafid $C1 2 arareumhe erg

_GuenLn ?

(A)  fle)=¢', e, ¢ aemuamea G wpmb G & e arer WHADTHaW 2 MLILSET

®  fl)=lf@)"; acC

(C) H eemugy G -6n Coitano oL gew erafléy f(H) eramrugy f(G)em Crien 2 L g <@L
D) s@asgib 2 e
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96.

97.

If (G*) 1s abelian then
") (axb)'=a"*b" forall a,be G B) (axb)"#za"*b" forall a,be G

(C) (a=b) =a"forall a,be G (D) (axbd)" =b"forall a,be G

(G.*) @m uRwrdy Gaow crefiey
(A) (axb) =a"*b" forall a,be G B) (a=b)"#a"*b" forall a,beG

(C) (a=b) =a"forall a,be G M) (axb)" =b"forall a,be G

Let R be a commutative ring. Then a(# 0)e R is called a zero divisor if there exists b#0 in

R such that

(AY a=b B) a=b" (€©) ab=0 © 0 ab=0

R eranugy ufwrmoy suemaruin. Cugyib a(#0)e R eremp 2 mitiy &Hw euglumen erafied b # 0 arem
2 muy R-a Gms@wn Coaib

A) a=b B) a=b" (C) ab=0 (D) ab=0

R, aring and [-the ideal of R, then
o \I is a subring of R (B) I is not a subring of R

(C) R is the subring of 1 (D) None of these

R g esenearwibd, I - aanugy) R -6 ENw sembd erafled
(A) I syeng R em o dreuamenuld (B) I syeng) R e 2 eneuamanuid ieda

(C) R =yengy I -en 2 creuenemuid (D) Guplarenen agb @
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1 2 3 2 4 . .
98. Let p= 5 4 and § = ! S are two permutation then pd 1s
4 3 2 1 1 4 3 2
' 1 2 3 4 1 2 3 4
) (B)
4 1 2 3 1 2 4
1 2 3 4 1 2 3 4
C D
()[2143] ()(4321]

1 2 3 4 2 3 4)
/3=[4 3 9 ],5:[1 4 3 2J @re® euflans wIDDRGSET arafley pd =

12 3 4 12 3 4
@ 373 ® 55
123 4 12 3 4
© [214 3] ®) [432 1}

6 1s a homomorphism from a group G to a group G’ then keré is

"y subgroup of G (B) subset of G only

(C) cyclic group (D) none of the above

6:G -G, Gaamn gosHo Qmog G - aan GosdbE e Qswea wrnrs Canigs aaflad ker 8

aTenLIg)
(A G-are L @on B) (-arolsamb LD
(C) séap@ow D) Cupammbiu ggb @adme
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100. R - a commutative ring then R[x] is

(A) group (B) only aring

/

commutative ring (D) none of the above

R e uflorpmy euemenud erafled Rlx]
(4) @b (B) eueerwid wL_Hw

(C)  uflwrHy euamearwd (D) @ee gaw Qdame

101. Factorization of x? -2 exists in
(A) TIeld of rational numbers Ly '_ Field of Real numbers

(C) In z [x] (D) None of the above

x* =2 aanp LaNUIYE Canaeuerw sTrafl L@ Ss ComauunasaTd

(A)  zupn aansarmamer &b (B) QuuQuesrasTmet saib
(C) =z, [x] (D) Cwbeadw gaib @aana
1 2 3 4
102. The rank of the matrix |0 5 6 7| is
0 0 8 9
(A) 4 3, 3 ) 2 D)

(A) 4 B) 3 C) 2 (D)
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104.

[SORENVE I (V]

1

1| are

2
(©)
©)

1, 5,

1,5,5

D) 5,5, 5

Let A=|2 1 —2| and the characteristic equation of Ais 2> -6 +64—-11=0 then A~

2
103. The Eigen values of the matrix | 1
1
7y 1, 1,56 B 1,1,1
2 21
1 3 1 )|-andnplQwey epaiuser
1 2 2
A 1.,1,5 By 1,1,1
4 3 1
1 2 1
1(5 -1 -7
) —|-4 3 10
11
'3 -5 -2
(-5 1 7
© =4 -3 -10
11
-3 5 2
4 3 1
A=|2 1
1 2 1

(5 -1 -7
A —|-4 10
(A) T 3

3 -5 -2

(-5 1 7
© Lla4 -3 -10

11

-3 5 2

(B)

(D)

B)

D)

41
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o
1 0 -1
105. If A=|1 2 1 | then the model matrix P1is
2 2 3
1 -2 -1 -1 2 1 -1 1 1 o 2 2
") -1 1 1 (B) 1 -1 -1| (© 1 -2 -1| (D) 1 -2 -1
o 2 2 0 -2 -2 o 2 2 -1 1 1
1 0 -1
A=[1 2 1 |erafe model yewh P =
2 2 3
1 -2 -1 -1 2 1 -1 1 1 0 2 2
A |-1 1 1| B |1 -1 -1] © |1 -2 -1 O |1 -2 -1
o 2 2 0 -2 -2 o 2 2 -1 1 1

106. The radius of curvature of a circle of radius a is

) a ® © a? o L
a a
a 2T 2 66T eul L gdler CamlL 2yeny
1 . 1
(A @ B — © a O —
a a

107. The radius of curvature at any point & on the curve x = a(cos@ + @sind);y = a(siné — Hcos8)

18

(A) ) a® (C) D) a®6

(e
Q|
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108.

109.

x=alcosd+8sinf)y =a(sind - Hcosh) eranm suemateuenguer 6 -6 CaILL eny

(&) B) ab

a
7]

(©)

The coordinates of the centre of curvature are

y 2 2
(A) f=x+ﬂ1fg_y1);—_y+1i
y

Y2

1+ 2 1 2

'(r"/ EZ.Y—M;y:y_*_ +yl
7 Y2 Yo

CamlL eul L entpuild

z 2
(A) E=x+ﬂ1:i];y:y+1+yl

Y Y2

1+y2 2
©) .?:r—yl( y'),‘z +1+y1

Yo 2

The evolute of 1/ + y% = o is
VI —y)% +x% = 207

(C) (.Y.' + y)% + (x - :)’)% = 205/3

&%+ 3% = ¥ —dn QekiCan_ s 5ped

(A) (‘Y,' _y)% + x% = 20}’?

L) (c+yfi+(x-y) =245

(B)

(D)

(B)

(D)

®B)

)

(B)

43

e
- D) a*6
Q
2 2
E=x+y‘]’_yl)— +1+y1
Y2 Y2
2y ”
f=x+yl(l_y] ;y=y+1+yl
Y2 Y2
2
= + — 1+
“{,‘:x_yz(l yZ);yzy_'_ yl
1 X2

(x =y + Y% + 20%

o+ (v + yf = 20"
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110. The envelope of the family of straight lines xcosa + ysina = p, ¢ being the parameter is

111.

112.

2

(&) xf-yt=p (B) x'+y'=p

C) xy=p D) x=yp

Q@ @ SG. xcosa+ysina = p aam Csnl s @Hounisaflen aphHeuamny

(A x*-y*=p* E «P+y'=p (C) xy=p D) x=yp

If the tangent to the curve x = at®,y = 2at is perpenclicular to X-axis, then its point of contract
is

A (a,a) ®) (0 a) ©) (a,0) ML (0,0)

x=at’,y=2at eam cuemerasanguler AsTOCETH X —2i5a6@ A5k ETH B HHeTed, Qsm@ueef

(A (a,a) (B) (0,a) (€ (a,0) ™) (0,0)

If the curves y =1-ax® and y = x* are orthogonal, then a is equal to

A4) 1 < 3 (D) 4

.38
y=1l-a’wpgd y=x" gaepQurdan GsuEssms Qe ins Qsram d a—at bdHiy

A 1 (B) % 'y 3 D) 4
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113. The angle of intersection of the curves y* =8x and x* =4v-12 is

CVEA ® 7/ , o ® 7

y?=8x HMLD x* =4y -12 @fu cumeteuanraer penenmGunenny Ceu B yearaflula 2 édrar

Canamd

* 7 ® 7 © o )74

114. The asymptotes of the cubic curve y® —6xy® +11x%y—6x°* +x+y =0 are

(A) yzlr,y:Zx and y=3x B) y==x,y=x°and y=3x
(C) y=x,y=2x and y=3x D) y=x,y=l and y =3x
x

¥ - 6xy® + 112y - 62 + x + y = 0—én Qgrave QgrHCan(pset

(A) y=1x,y=2x and y=3x (B) y=x,y=x2 and y=3x

/ 1
) y=x,y=2x and y=3x D) y=x,y=— and y=3x
. x

115. The radius of curvature at any point (r,8) of the conic section L =1+ecosd 1s

r

o = , © = my =

o =
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116. The pedal equation of r = a(l +cos8) is

, 13 =2ap? (B) % =2ap’ €  r=2ap’ D) p?= 'A

r=a(l + cos 0)-en QUL (pedal) swerun@

il
[N}
Q
ke
[+
~~
S
=
ho!
[3~)
I
‘NJ
SN

(A r}=2qp? B) r?=2ap? ©

117. The evolute of the curve x = a(cos 8+ sinb), y = alsind - Hcos H) is

(A) aparabola (B) acycloid

[as

(C) anellipse ) acircle

x=alcos§+ sind), y = a(sin6 - Hcos 8)-an QsmCan’_(H5 B(pel
(A)  ureueeTwID B) ssasgeumetcuany (a cycloid)

(C) SereulLid D) eaulLwb

118. The envelope of the families of straight lines y = mx + %L where m is the parameter 1s

' Z).\ v’ =4dax (B) y=4ax (C) «x*=4day (D) »?=2ax

y=mx+ %z , m-si@ aafley, @QsCanpsailan epBeueny

(A) ¥y =dax B) y=4dax (C) «x*=4ay (D) y*=2ax
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119.

121.

The normal to the curve x* =4ay at the point (2a,a) on it cuts the curve again at a point

whose coordinates are

A (-2a,0) B) (-4a.a) 7(—6(1,90) D) (-8a,16a)

x? =day -, (2a,a)-eremn yaredudier sueputiuB QsiGsr® Bar(ib Q6 cuamaaienyeni Geul B
e

QA (-2a,a) (B) (-4a,a) (C) (— 6a, 9a) D) (-8a,l6a)

. Consider the curve y= elxl. Then at (0,1)

(A) equation of tangentis x—y+1=0 (B) equation of tangentis x+y-1=0

(C) equation of normalis x-y+1=0 ., none of these

y=el e (0,1)-
(A) Qasr®Casr® x—y+1=0 (B) Qgo@Gamnhix+y-1=0

(C) GanECsm@x-y+1=0 (D)  ggw Gdama

The solution of the differential equation y = (x - a)p— plis

(A) y=x-a ' ‘{)\ y=(x-a)e-c®> (C) y=clx—a) O y=(x-a)-c"
y=(x-a)p-p® eaem QUMNFOSH(LY FWeTUML g6 SiTey

(A y=x-a D) y:(x—a)c—c" (®) y=c(x—a) )] y=(3c—cz)—cZ
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d* dy

: Y 3 - .
122. Solution of —= —-8=-+15y=0 1is
dx? dx Y
(A) y=c e +ce™ B) y=ce* +c,e™
(C) y =cl eZ.r +C‘2 ec’;x (D) y= Cle.’a: +C.z€“

d*y o dy
——8—+15y=0-am &n
dx* dx ¢ on ey
(A) y=¢ 63,\' "'Cz e-Sx (B) y= CleBx +6‘2 e.Gx
©) y=c e +ce (D)  y=ce® +c e’
. . . dly o dy o o2x
123. The particular integral for the equation —5~6-—=+9y =T7e™"" is
dx dx
Ay Te™ (B) T g (C) PSS g
5 710 " 25
d’y . dy B o e
— —6—+9y=Te " e &
iR e Sipliys Sirey
A 7Te ™ (B) 19'2‘ (C) ie'zx (D) ie'“
5 10 25
2
124. The particular integral of —((iit—g+2%+3y =sint 1s
N 1 .
7y Z(sint-cost) B) ~(cost-sint)
4 4
1,. 1 .
(C) E(smt—cost) (D) E(cost—sml)
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d’y +2ﬂ+3y=sin£—@1@ﬂ)lll_|§>§m—|

det  dt
1,. 1 .
(A) Z(smt—cos ) (B) Z(cost —sint)
1,. 1 .
(C) 3 (sin¢—cost?) (D) 3 (cost —sint)

125. The particular integral of (D2 -4D + 4)3' =x3e® is

2x 5 2x'_c5 . 2x 5 ~2x 5

-e7x e e’ x e x
A B p D
) 10 ® 10 ) 20 ) 20
(D2 -4D +4)y = x’e™ —an Apuiys Sirey

2 o5 I o2% 5 o2 5
A B C D
(&) 10 (B) 10 © =5 D =5

126. The partial differential equation formed from z = f (x2 - y2) 18

(¢t yp+xd=0 B) wyw-xd=0 C) =xd-yp=0 (D) ap+yd=0
\

z=f (x2 - }'2)—5'1) B mpg HaLsEb LGS uesdsp swerun

(A) yp+xd=0 B) yw-2xd=0 (C) xd-yp=0 M) xp+yd=0
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127. Solution of o'z =xy? is
x 0y

3

(A) %+f(y)+¢(x) (B) %H(y)w(x)
2.2 2.3

© 2L sr(y)+4(x) 2 ar(y)+ )
6 6

aar Bzy =" -dn Bitey
3

(A) %H(y)w(x) (B) %+/(y)+¢(x)
2. 2 2.3

(C) '”‘Gy +/(y)+9(x) (D) ‘LG'““ +£(3)+ ¢lx)

128. The partial differential equation formed from 2z = (ox + y)2 +b 18

(r, px+dy=d® B) dx+py=d® (C) pr+dy=d D) dx+py=d

2z =(ax+y) +b-% @ mpg HaL_&@0D UGS a5 FnaTUm(

(A) px+dy=d* (B) dx+py=d* (CY px+dy=d M) dx+py=d

129. The solution of d—v; + 4ﬂ +5=0 1s
dx dx
(A) y=c e +e,e™ B) y=(c+ ch)e"g“
(C)  y=(c +cyx)e” | y=e*(Acosx+ Bsinx)
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d’y  dy

+4——+5=0-a &
A’ dx o S
(A) ¥y=¢q e»Qx + ¢y 62,\‘ (B) y= (C1 + ch)e‘Z'*
(C)  y=(c +cyx)e” (D) y=e*(Acosx+ Bsinx)

130. The solution of x% = 1+(ij 1S

(A) y=§\/x2—1+c
(B) yzg x2—1+%[x+\}x?‘—lj+c
i y:igdx2~1+%log(x+\fx2—l]+c

(D) y=élog[x+J,cz—_1]+c

(A) y==+xi-l+c
(B) yz-;f x2—1+%(x+x/x2—l)+c
(C) y:i—;—«,/xz—l+%log(x+\/x2—1J+c

(D) y=%log[x+ﬁ)+c
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131. L(1+cos2t) =

y 9252 +4
sls?+4)
L(1+cos2t) =

2s%+4

)

132, L(ﬂZ sint) =
2(3s2-1)
(52 +1)3
L(t2 sint) =

" 2(3s2 -1

(s*+1)

(A) s-1

s
L(%(l—e*)j:
(A) s—1

2s+4
B
®) st+4
2s+4
B
®) s*+4
3s% -1
B .
) s+l
3s" -1
B
®) st +1
) 10g8_—1
A
(B) logs_—l
s

2s”

C

© s*+4
2s®

C

©) s*+4

2_

o 281
s” -1
2(332—1)

cy 220 7Y

(®) 1

(C) log (s- 1)

(C) log (s-1)

52

(D)

(D)

D)

(D)

(D)

(D)

28
244

2s
s?+4

352 +1

s” -1

3s2+1
s2-1

wn | ==

w |~



2s~17
1w T . 1 9
A) e B) — Ny ek 7"
(A) 5 ¢ B) e )\2e (D) Te
0 1 . .
[25-7]_@m’é’]uu
1 Wt T 7 1 %t 7
(A) 5¢ (B) Ee © Ee‘ (D) 7e

R st -1
135 L ! [log 82 J:

@A) 2[-cosht] (B %[l+cosht] © %[l—cosht] (D) %[I—cosht]

- st-1
Ll[log © J=

(A) 21 -cos ht] (B) %[1 + cos it (®) %[1 —cosht] %[l —Cos ht]

d’y dy

136. Solution of x* Tat x;;—By=O 18
(A)  Ax+Ba? (B) ﬁ+ﬁ2 - £+Bx3 (D) Ax+£;—
X X x x
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. Solution of (1 +x)2

2
x'z%—xg—i—?)y=0—s‘m§r’rm
(A)  Ax+Bx® (B) ﬁ+£2 © 2By (D) Ax+g

d®y

2

+(1 +x)?+y =sin2{log(1+x)} is
x
\} y=coslog(l+x)+Bsinlog(l+ x)—é—sin 2 (log(1 + x))

(B) y=coslog{l+x) —%sin2(log (1+x))
(C)  y=coslog(l+=x)

D) y= % sin2(log(1 + x))

2
dZ+(1+x)dy

1+x) =
(+x) x dx

+y =sin2{log (1 +x)}-an Sirey

(A) y=coslog(l+x)+Bsinlog(l+x) —-;}—sin 2 (log(1 +x))

(B) y=coslog(l+x) —%sin 2 (log (1 + x))
(C) y=coslog (1 + r)

D) y= %—Sin 2(log(1 + x))
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138.

139.

140.

A particle moves from rest at a distance ¢ from a fixed point O with an acceleration ;z/ﬁc'2

away from O at a distance x. Then the velocity of the particle at distance 2¢ from O is
X) Jufe (B) Juc

(C) ,u/\/z (D) none of these

o8 O-Omia c-gmsdad Hlaowwurs o drer g gsallar O-aldmbgy x gmmsdad @maEn Qumpg

w@ssn 1/ x* aaflé O-Bamhg 2¢ sITEHe BHéEd Qups HasCaushn
&) Jufe B) uc

©)  wu/Je D) Qo Fgib Gdma

A 30 m wide canal is flowing at the rate of 20 m/min. A man can swim at the rate of 25 m/min

in still water. The time taken by him to cross the canal perpendicular to the flow is

(A) 1.0 min (B) 1.5 min ©, 2.0min (D) 2.5 min

30 S ssew eder @ amnlssnadae Bildar Cousbd 20 B/HBLL g welseas Aaowurar Bild
25 B/ Ceuasdlar Besd siglumern. FCrrlLsdne Qeti@isns eumisrme slss bs weflgsr

SICELSEAET EdE LI €]

A) 1.0 AL (B) 1580 (C) 2.0AB b (D) 2.5AHOLb

A train of length 200 m travelling at 30 m/sec over takes another of length 300 m travelling at

20 m/sec. The time taken by the first train to pass the second is

(A) 30 sec o o0 sec (C) 10 sec (D) 40 sec

55 MA/12

[Turn over



200 8 Berqperer Qgmiireueimg 30 B/Qpmy Ceussdler Qganmy Qanairy héSng. sHE GMevanTiine
wpGmmm 300 S Bevaperer Qgmdeuary 20 B5/QApmeudidr Qganmy QaTamgBéing. psd euay

Qrem_nd eyl SL&S o1 (HEGE Qarar@nd Criybd

(A) 30 0Ammg (B) 50Qmmg (C) 100pmy (D) 40Q@mmy

141. Two particles A and B are dropped from the heights of 5 m and 20 m respectively. Then the

ratio of time taken by 4 to that taken by B, to reach the ground is

(A 1:4 (B)

o

1 Yy 1:2 D) 1:1

A wpmb B eam Qurmeasar 5 B8 wombd 20 B cwrsdd @mbs 0w CGum_liuGdmg srafld
gegsamsang e A wpmib B ahiégé darame Crrhsefan 694s0

Ay 1:4 B 2:1 (C)y 1:2 D) 1:1

-

. . /
142. A stone is dropped into a well and the sound of the splash is heard 75 seconds later. If the

velocity of the sound 15 343 m/sec, then the approximate depth of the well in meters is
T) 240 (By 340

(C) 440 (D) none of these

oM s SHarndle aNuluGing. xg samaria efphbs s&s0TES 7$ ofamyéd YnG Cule
QeenperL_dlmgy. 555560 HensCeusd 343 15/ elenmig erafley, Slawrmblen wppbd 5L Med
(A) 240 (B) 340

(C) 440 D) @ ggib Qe
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143.

144.

The magnitude of a force which is acting on a body of mass 1 kg far 5 seconds to produce

velocity one metre per second in it is

(A) 20 dynes (B) 100 dynes (C) 200 dynes “y 20,000 dynes

@@ HCar eren oeten g(F Gummaien Wgy 5 elenmmysar e Qewaul® 1 B/eleammy HavsCoussams

gou@sermer edlengullen ere wHiy

(A) 20dynes (B) 100 dynes (C) 200 dynes ;20,000 dynes

A bullet of mass 0.01 kg is fired from a rifle of mass 20 kg with a speed of 100 m/sec. Velocity

of recoil of the rifle (in m/ sec) is

Aa) 1 "3, 0.05 (C) 20 (D) 0.01

0.01 kg ereni_ 2 amer g giuunsd) e 20 kg erent 2 emen guLTGAGNNmBE FLlumin Gumipg:

Geusb 100 m/sec . @ips guunsduler eflensuden (recoil)—as flangGousb (m/ sec) —dv

A 1 (B) 0.05 (C) 20 (D) 0.01

. A sphere impinges directly at an equal sphere at rests. If the coefficient of restitution is e,

their velocities after the impact are

(A) 1;e (B) e:1 (C) 1+e;l-e¢ \gj)t l1-e¢;1+e

@ Gamemb, swwrean sewly oaar gm Cararsdan By Corgwrs Corgdlng. Hleval  Aufer

sneaene] e arafie Cuordlsbaram WnE g Has Cousmsa

(A 1:e B) e;1 (C) l+e;l-e D) 1-e;1+e
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146. A ball is dropped from a height of 22.5 metre on a fixed horizontal plane. If e= 25 , then 1t will

147.

148.

stop rebounding after

(£ 3 sec (B) 6 sec (C) T7sec (D) 8 sec

ec% 2 arer @ ubg 22.5 Bl 2 wrsdHe Qmng em Heaawrer QaLsasda flpdng e
@Qussd (i eysE eumd Crrb

(A) 5 sec (B) 6 sec (C) 17 sec (D) 8 sec

The length of a seconds pendulum is

) 0.99m B) 2m (C) 1.99m (D) none of these
ey uwsefufen et
(A) 0.99m (B) 2m (C) 1.99m (D) gz @oame

The moment of inertia of a square about its diagonal of side 2a is

(D) 3ma?

A)  ma? ) \ma% (©

2a UGS §(F EGITSSHIg.6 (M epana eSILLLb LMl Hlenaanog LSS meb

ma2

2

(A)  ma® (B) ma% (C) (D)  3ma?

MA/12 58



149. A particle is projected under gravity with a velocity of 29.43 m/sec at an elevation of 30°. The

times of flight, in seconds, to a height 0of 9.81 m are

(A) 05,15 S L2 (G 15,2 D)y 2,3

@ HHeT LaluSiy eflengulen Sip 29.43 m/sec HansGeusggy cir 30° Canamsder eruLLBEDE. 245
LUmEEW Qumpg 9.81 SLLT 2 wiTgens Senuyb Cromkigs ennGuw

(A) 05, 1.5 B) 1,2 ©) 1.5, 2 D) 2,3

150. The maximum range for a given particle is possible only when the angle of projection 1s

@A o° (B) 30° ) 45° (D) 60°

285 eié5 dlen_s5 ggieumen erflCameniid

(A) 0° (B) 30° (C) 45° (D) 60°

151. A particle is projected under gravity with a velocity u at an elevation of & . At the time ¢, the

angle of deviation is D

't cos o lcos
, tanD :g—f— (B) SECD=g—_—
ul—gtsina ul—gtsin«a

gisin gtsin o
(C) tanD=—2"10% (D) secD=—S"10%
ut—gtecosa ut— gtcos «

@ F1&6T LeSluSTLder S 1 Savs CousggLan SanLsgasgiean a Caramsdle erMutiuGEng.
L Crrsder sigen @Qusas Haguler allwdasnd D eremug

(A) tanD:—gt% (B) SeCD:gtc‘osq
ut—glsino ut—gtsin o
(©) tan D = Stsme (D) sec D= _Btsma
ut—gtecosa ut—glecos &
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152. The mean of the squares of first n natural numbers is

@) (n+1)(n-1) ®) 2n-1)(n+1) . ) (n+1)(2n+1) D) (n+1)(3n +1)
2 6 6 4
s n ap Bens aramaaflean @musafien symadl
(A) (n+1)(n-1) ®) (2n-1)(n.+1) (©) (n+1)(‘2n+1) ) (n+1)(3n+1)
2 6 6 4
153. The mode of a data 1s 18 and the mean is 24, then the median is
(A) 18 (B) 24 (ty 22 M) 21
e(m eleuruuligwadlan aps@H 18, synadl 24 erafles mHagnaf
(A) 18 B) 24 (C) 22 (D) 21
154. If an observation in a series is zero, then its Geometric mean will be
(A) 1Indetermine (B) positive Y7 zero (D) negative
R(H uFeusdiar @m 2 Uy Lfwb erafled ureuaien QLmEEGE syradl
A)  wdulergrwurg (B)  denswndiy ©) yodwud (D)  @Eonwiiy

155. The standard deviation of first n natural numbers is

n(n+1)(2n+1) n®-1 ~ n?-1

(B) 5 , 5 (D) none of these

(A)

MA/12 60



156.

157.

158.

Wsd 1 P Wens eramsaien SiLeSlsaid

n(n+1)(2n+1) (B) n®-1 ©) n®-1

() 12 12

(D) agw @Gedene

If mean deviation is 12, then the value of standard deviation is

3 15 B) 12 (C) 24 (D) 20

gl (Tl ellewssnd 12, arafley UL aflawssd

(A) 15 B) 12 (C) 24 (D) 20

Which of the following 1s a unit free number?
(A) standard deviation (B) wvariance

e

(C) mean deviation coefficient of variation

ECip 2_ater arei(Bsafld B g smrmg sare(H
(A)  dlc flewssd B) &w&s curss srme

(C) &l @Bayref elewssid D)  wryum_ GH&Lsw

If coefficient of correlation r =—1, then r is called
(A) perfect and positive (B) perfect and negative

Y high degree of negative correlation (D) none of these
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LBney Qe r=-1 eailed gl (Hneney
(A)  CGoi @ Boey (B) i ol Boey

(C) 188 sifswrean it @i (Hmey (D) ggw Qame

159. In statistics, the simplest device for studying the relationship between two variables x and v is

a diagram known as
(A) venn diagram (B) pie chart

) scatter diagram (D) arrow diagram

T WwHHL y erenn wrhlaEnsE Gen G 2 6atem 2 meneu Pl 2 gab Bl& eraflewuner euemguLLd
(A)  Qeuen cuenyui_Lb (venn diagram)

(B) aulL ferssiuctd

(C) dgpe eferggiuid

(D) SasCanl(® euenguL b (arrow diagram)

160. If the two variables x and y of a bivariate distribution have a perfect correlation, they may be

connected by

(a) xy=1 ® Z2+2-1 , el (D) none of these
x oy a b

msmILiL ureuedled 2 arer AMlEET x wHmL ¥ @enCw CriHwrear gL (Hmey (perfect correlation)

GMHBSTER BieuDHED QENTEGLD FETUN(H

A =1 ® 2421 © Z+2-1 D)  ggb Gome
x oy a

o |«
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161.

163.

N = (B)

The regression coefficient of y on x 1s % and of x on y 1s % If the acute angle between to
regression lines 1s &, then tan @ is

. 118 % (© 9 (D) none of these

wridlgafen Qgm iy Capssar % O MHMiLD % arafled Qgmiy CarBaEnsE Qe Guw 2 ¢mer Hilw
Canemd € erafléy tan @ —ei &l

A — (B) % © (D) aggwgodme

—t
0]
@ |

. For two variables x and y with the same mean, the two regression equations are

y=ax+b, x:c:y-i-ﬂ,then%is

l- (B) l1+a . 1-a (D) l+¢
l-a 1+ l-o l+a

(&)
swwren symgd wHUL 2 erer @ wrdleear x whmb y-ar wrbseflar Qgr_iy Cam@sen
y=ax+b x=oy+ [ aaie %—e'zrrmg‘ﬂuq

1+
l+a

—
|
Q

1-o (B) l1+a

A
) l-a 1+a

(C)

D)

—
|
R

The sum of squares of differences in ranks of marks obtained in physics and chemistry by

10 students 1n a test is 25, then the coefficient of rank correlation is

(A) 0.15 - 0.85 (C) 0.5 (D) 03
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10 wremeufrgar Guerdsd wLOHML @rTswer wrimsele Qubn wALQUETsaiar grmseder

Caumur_ig et @ (m wysehar smbhse 25 arafla g7 gl (Hnedlen Gaww

(A) 0.15 (B) 0.85 (C) 0.5 (D) 0.3

164. Skewness is a measure of
(A) symmetry (B) asymmetry

(C) peakedness (D) none of the above

Carl L @enereuls uwsTuBH G @iafllinig
(A)  sw&Eyerly (B) swésreimm =iepwliy

(C)  slenL Siemay (D) Cuhambdu ggb @dame

165. In the normal curve mean * 3 (standard deviation) coverns
(A) 90% data (B) 95% data

) 09,73% data (D) none of these

QuéBlenals uyeusden Blww cug.edld, srradl £3 (L elaasd) arar Lenedlsemae GenL L

uESudie
(A) 90% eSleurmaiser @)(m&@HWD (B) 95% eSleuntuger @ m&@Hd
(C)  99.73% efeurmiaar @) (me@WD (D) Cule sahu ggn @amea
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166. Three machines I, Il and II manufacture respectively 0.4, 0.5 and 0.1 of the total production.

167.

The percentage of defective items. Produced by I, Il and IIl 1s 2%, 4% and 1%. For an item

chosen at random, what 1s the probability it 1s defective?

(A) 0.029 (B) 0.29 (C) 0.59 (D) 0.89

Qurss 2 pusduia I, 11, III Qupdgrser 0.4, 0.5, 0.1 peapCuw 2 pusd Gsudng Cwaiw I, 11
womibd 1T 2 pugds Qelnyb Gampwerer Qunarsaan saeisn 2%, 4%, 1%. aafld e husdum@gd gm
Qurmer @epujater GuMmETTS &)(H&8 Flapsae,

7 0.029 (B) 0.29 (C) 0.59 (D) 0.89

A bag contains 10 white and 15 black balls. Two balls are drawn 1n succession. What is the

probability that first is white and second 1s black

(A) 0.25 (B) 0.6 (C)y o.1 (D) 0.8

@ euuded 10 Qeugrener wHmid 15 &L LBgseT 2 eataran. @yt LHHIHAT atnearndar pernrs
TH&ESILLLTED P& Uhg QeusaneTiungeyb @) Jammeug) uhg HMHUUTSeD @ muusharer flapssey

) 0.25 (B) 0.6 (© 0.1 D) 0.8

168. The overall percentage of failures in a certain examination is 20. If six candidates appear in

the examination, what is the probability that atleast five pass the examination

(A) 0.56 (B) 0.75 S, 0.66 (D) 0.62

@ Caredle) Cararelsanar ssaisb 20 erafld 6 LrameutseT Sibss Carameu e, GmnHSE)
5 Cuir Geupd) CumeugHaTen Hapsse,

(A) 0.56 (B) 0.75 (C) 0.66 (D) 0.62
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169.

170.

The mean and variance of a Poisson distribution are

(A) notequal 5)  :qual

(C) both zero (D) mnone of these

&(m umisvren LFauasled sl (Hsgmaflyb eflewsseurss sgnadun

(A) swWOO (B) swb

(C) Qream@b yhewb D) gaw Geeme

If 6=2,x =5, the equation of normal distribution is

(x-5)

. 1 - 1 (x5
(K, = 8 B - ¥ (x-5)"
)= e ®) fle)=g e

1 P 1 2
C =0 8 D - ~(x-5)
©  7x) ¢ D) flx) ok

0=2,x=5 aaild Quablamal Lijeuder swarum(

(x-5)*
1 - L y(e-a)
A x)= 8 B x)= 2
(A) /(A‘) 2‘/59 (B) f(’c) zme
= L -l(x_ﬁ)z = 1 -(x-5)
(C) f(t)— \/Ee 8 (D) f('t)_ odor

171. The formula for z* is

n 2 n n _2
Z["'_e‘} B YA (©) v["l‘ “"] (D)

i=1
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172.

173.

1

4.

n

n 2 n . 2
(A) Z{Oi_el} (B) ZO;—G; (©) Z[O.' ez] (D) G,Tgm_b@ebma)

1 =1 €;

A population follows normal distribution and a sample 19, 16, 15, 15, 14, 13, 12, 10, 9 is taken

from this population. The confidence interval of population mean 1s

r )

7y 109<u<165 (B) 09<u<0.5 (C) 10<u<l6 D) O<uxl

GudBlerals LrauTs HanHIIETET i Qes0lg T udlEmareT eT(HEHILLL Q(F Fmibler LSS eT

19, 16, 15, 15, 14, 13, 12, 10, 9 arafled. Qans Qsngdulen syneflulen pblGeme eTaena

(A) 109<u<165 (B) 09<wu<05 (Cy 10<u<l16 D) O0<pu<l

The mean of a Binomial distribution with parameter n and p is

(A) npd ") np (C) nd D) pd

FHOIUY Ureusllan Sjau@ser n, p aafe grmel

(A) npd (B) np (C) nd D) pd

The relation between median and quartiles is

(A 2m=0,-@, . 2m= Q5+, C) 2m=Q -@, D) m=Q,+@,
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@QenLflanew Harell D@ STEWRIGERHED e G 2 aTem 2_mey

A 2m=@,-Q, (B) 2m=Q,+Q, (O 2m=§, -9, (D) m=Q +Q,

175. If ¢=2x%y —xz® then V¢ is
(A) (4xy +za) L+ 2x%) +3xz°n (B) [4xy—23)i -2x%j +3xz%n
oy (flx.y - 23) I+ 2x%j - 3xz"n D) (4xy ~ z?’)i —2x%j-3xz%n
¢=2x"y —x2° arafed Vg —an wHdy
(A) (4xy + za} I+2x%j +3xz"n (B) (4:cy - 23)11 —2x%j+3xz%n

(C) (4,\3* - za) 1+ 2x%) - 3x2"n (D) (4xy - z3)i -2x%j—3xz%n

176. If p=xy+yz+2zx and A=xyi+y%xj+2%xn then Vp. A at (3,-1,2) is
4) 30 By 3 © 5 (D) -2
¢ =xy+yz+zx Gogiwd A=x2yi+y2xj+zzxn eraflan Vgo.f—k at (3,—1,2) 18

(A) 30 B) 3 (C) 5 (D) -2
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177.

178.

179.

The number of non-zero terms in the expansion of (1 +342 x}g + (1 -32 x]g 1S

(D) 10

1

(A) 9 B 0 Co

[1 +3v2 x)q + (1 ~342 x)g —é eflflefley L FHlwd siveng o iy seflen erammantlsms

A 9 B) O (C) 5 (D) 10

"

y 10 e ‘
The expression [x + (x3 - 1)/‘} + [x - (x3 - 1)2] 1s a polynomial of degree

(A) 5 B) 6 )T (D) 8
s P

[x+(x3—1)ﬂ +|:x—(x3—1)"] — erenp Ganeneuuden Uiy
Ay 5 (B 6 e 7 D)y 8
The value of l+lx+l-é—x2+lli-lx3+-~ 1s equal to

3 3 6 3 69
A  «x (B) (1+x)% (©) (l—x}l/'; D, (1-x)4
1+Z))-‘c+—ir2 é-%-éx3+ - ar iy
&) x (B) (1+x)t © (-x) D (-x)”
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lim 2% logx =
180 -0+
(A) -1 (B) 1 w, o (D) +1
2 2 ’
. ‘2 A
Jg o
@ = ® = © o D) +1
2 2
181. The solution of 3x =2 (mod 8) 1s
(A)  x=2(mod8) (B) x=3(mod8) ", x=06(mod8) (D) x=4(mod8)

3x =2 (mod 8)-én §irey

(A)  x=2(mod8) (B) x=3(mod 8) (C)  x=6(mod 8) (D) x=4(mod8)

182. The relation between the vectors u=(-4,6,—2) and v=(2,-3,1) is
(A wu=2v ' ',,‘, w=-2u C) 2u=v (D) v=-2u
1= (— 4,6,- 2), U= (2.— 3, 1) aremm @eusLITaemed @erLCw 2 aTer 2 mey
(A) u=2v (B) wu=-2v (C) 2u=v D) v=-2u
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183.

184.

185.

a, b, ¢ are three integers such that ged (a,c)=1, ged (b,c)=1 then gecd (ab,c)=?

(A) a (3) 1 (C) b D) ¢

a. b, ¢ gperny ap eramset Gugn ged (a,¢)=1, ged (be)=1 eafléd ged (ab,c)=?

(A) a B) 1 (C) b D ¢

Which of the following pair of straight lines intersect at right angles?

/ 2x% = y(x +2y) B) (x +y)‘2 = x(y +3x)

©) 2y{x+y)=xy (D) y=7F2x

&G o erar @ranL& Can(haealier pananpQunerny Qsm@ssns Qeul s Qarerenn Car@aer
&) 2% = y(x +2y) B) (x+yf =xly+3x)

(©  2y(x+y)=1y (D) y=7F2x

ax®+2hxy +by? +2gx+2fy+c¢=0 represents a pair of parallel straight lines if

\Y hi=ab B h=0
(C) h*=a+bd (D) h’=ab and bg? = af*
71 MA/12
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186.

ax®+2hxy +by* +28x+2fy+c¢=0 eranm swerun(d @evamunen @rlenLs Can(aemar GNé&s
Geuam(w ererfley
(A) h*=ab B) h=0

(C)y h¥=a+b (D)  h%=ab wpmp bg® = af*

Let P(-1, 0), @0, 0) and R (3, Bﬁ) be three points. Then the equation of the bisector of the

angle PQR is

(4) Txty=0 (B x+v3y=0 ) J3x+y=0 (D) x+§y:0
P(-1,0), @0, 0), R, 3«/5) erenmuen epenm Leneflaer ZPQR Canawsens @uent(h) §0owns Geu (b
@ g Qeulgufen swerun()

J3

(A) §x+y:0 (B) x++/3y=0 (C) VBx+y=0 (D) x+7y:0

. The axis of the parabola x* -3y —6x+6=0 is

(A) x=-3 B y=-1 ) x=3 M y=1

(A) x=-3 B) y=-1 (C) x=3 D) y=



188.

189.

190.

The latus rectum of the ellipse 5x% +9y% =45 is

(A)  5/3 T, 10/3 ©) 2J5/3 (D) 5/3

5x%+9y% =45 - erenp Beneul L gHen Qacuousenld

Aa) 5/3 (B) 10/3 ©) 2v5/3 D) +5/3

The eccentricity of the hyperbola 9x* —16y* +72x-325-16=0 is

“a, b5/4 (B) 4/5 (C) 9/16 (D) 16/9

9x” —16y* +72x - 32y - 16 = 0 @widureumeigher ewws Qgmamae; 6Adswn

(A) 5/4 (B) 4/b (C) 9/16 (D) 16/9

[Equation of the plane through P (2, 3, —1) at right angle to OP 1s

Y 2x0+3y-2z=14 (B) 2x+3y—z=\/1_4

(C) 2x+y-z=14 (D) 2x+3y+z=14

P (2, 3, -1) -an awflwrseyb OP-&g Qati@ssns6 b 2 dten sensden soeann(

(A) 2x+3y-z=14 (B) 2x+3y-z=+14
C) 2x+y-2=14 (D) 2x+3y+z=14
78
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191. A sphere x*+y? +2z% =9 is cut by the plane x+y +z = 3 then the radius of the circle

reformed is

. 6 ®) V3 © 3 D) 6
¥ +y> +28 =9 aremp Canengeng x + ¥+ 2 = 3 arann samb Qeul_Ho QU e (HeaumGw sul L gélen
<BTO
@ Ve ® 3

© 3 (D) 6

2
192. If y=a(l+cos8), x=a(f +sind) then df at =7/2 1s
2
(A) -1/a ) +1 )y 0 D) a
) , o dly . .
y=a(l+cos®), x=a(f+sm0) eafler 6 =7/2 -éb —-an Lofly
A -1/a (B) +1 (C) o0 D) a
193. If y =x""logx then ny, =?
A
(A) n! (n-=1! (C) (n-2)! D) nly
y=x""logx eraflér ny, =?
Ay n! B) (n-D! (C)  (n-2)! D) nly
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194.

196.

Ifu=f(y-z z-x, x—y) then %+g—:+%=
A 3 Iy O (C) 3 (D) -3
u=f(y—z z—x, x—y) aaile %+%+%:
A 3 (B) O © 3 (D) -3
xl2

[e" (sinx +cosx) dx=7?

0
A4) 1 B) e ©) o L) e
72

Je’ (sinx +cosx) dx =?

0
(A 1 (B) ™" (C) e (D) e~

)L/rL

If Zu, is a series of positive terms such that lim(x, =k, then the series converges if
n—oee

A k=1 By k>2 o k<l (D) k<o

\.V’\

Su, W aansamens Qarar g Qarii Coayd lim (i)

=k aafld Tu, @eleusnanen

s_(puur

Ay k=1 (BY k>2 (C) k<l D) k<o
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197. L1 (tan" l] 18
s

(A) sint (B) 1 sint ©) —s‘?‘ ) S‘?‘
L [tan'l l] -ai wdiy
s
(A) sin ¢ (B) ¢ sint (©) —S”t”' (D) Slz”
198. The value of z* for the contingency table

620 | 380

550 | 450
18
(A) 20.35 (B) 35.75 « 10.08 (D) 25.37
2% -én iUy
620 | 380
550 | 450
@5 i euenerTuded (mmH g Sensd LT
(Ay 20.35 (B) 35.75 (C)y 10.08 (D) 25.37
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199. The line x ~y+2 =0 touches the parabola y* = 8x at

200.

A (2 -4) B) 1, 242) ©) (4, -4V2) T2 4)

y? =8x arenp ureueeTwgmE x —y + 2 =0 erenn Can® Agr@w yartefl

A (2 -4) @) 1, 2V2) ©) (4, -442) D) (2 4)

The sum of the focal distances from any point on the ellipse 9x? +16y% =144 is

(A) 32 (B) 18 (C) 16 8

9x* +16y* =144 eranp Sereul_L g Bg) 2 drer gCsad g p Uetalluier @ mme g6

@GNS ERSEE cuaywluBb Car@sellear Bormgaliar am@se

(A) 32 By 18 () 16 D) 8
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