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1. Sumto mfimty the series 1+ccosx + %Tcos 2x +’%cos 3% +..® is
. M coosx cos(c sin x) (B) e****sin(csinx)
(C)  ecomFeletiny . (D) cos(csinx)
2 o |
1 Fccosx+ 2—008 2x + -3—‘-008 3x+..0 aar;p Qgm_eor apiyafilell s sl (s
(A) e cos(csin x) ' e B) e sm(c sin x)
(C)  e*%e¥mnr - D) cos(csinx)

2. Let dez ged(a,mn) =1 iff 7
M ged(a,m)=1 and gcd(a,n)=1
®) gcd(a,m) #1 and ged(a,n) =1
© ‘ ged(a,m)=1 and ged(a,n)#1
D) ged(a,m) #1 and gﬁd(a, n) #1

aez aefld ged (a,m_:n) =1 Cgmauwrengib éuugjmnargjtb (iff)
@A) gedlam)=1 oppid ged(a,m) =1

B) ged(a,m)=1 wppw ged(a,n)=1

(€) ged(a,m)=1 wppd ged(a,n)=1

D) ged(a, m)A¢ 1 wHgd 'gcd (a,n) =1

3; The prime factonzatmn canomcal form of 5040
7" g - ®) 2°.3%.5.7
(C) 24 .31 . 52 .71 o : - (D) ' 21 .32,_51 . 72

'5040&@ uan srreaflu@Ssd il ,
@A) 2*-3.5.7 | ® 2°.3%.5.7
(c) 2*.3-.58:7* . | o 2'.3.5.7
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 4. Let ¢=(1,1,1),2,=(1,2,3),a;=(2,—-1,1) express a vector a=(1,-2,5) as a linear

combination of the given set of vectors a,, a,, a;

(A)  3a, +20, -6,  ® 2a+3a,-6a, e

(© -6a+2a; +3a, ' / ~-6a, +3a, +2a,

=01,1,a=Q1,23), wvppd @&=02-1,1) Qasir a=(,-275)  aéuas
Ga;rr@.’s&dut.@simr QeusL a6 @y, @y, &z e CrMWE FoeLT_®L H[HE o ‘
Ad) 3, +2a, -6a, B) 2a, +3a, -6a,

(C) —-6a, +2a, +3a, ' D) -6a, +3a, +2a,

L

5. If dimy V =m then dimp Hom(V,V) is
A m ) . ® m
| / m? - ® 1
dim,V =m erafié> dim , Hom(V,V)

@ m ®) m
© m . D1

. 6. Fiﬁd the sum of the divisors of 8064
(A) 26000 B) 20000

& %520 - (D) 18000 o

8064~ 2 érer au@LiLITaSaTle g0 DG ETeT.
(A) 26000 B) 20000
(C) 26520 . (D) 18000
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7.

Expansion of log(l+x) is

2. x3

| A4) x+‘f—+?+... where —1<x<1"

2
2 .3

Vx.—x—+x——...where,—1<x<1
” 2 3 e

. R
© 1+x+—+—3—+... where -1<x<1

- (D) 1—x+i—if... where -1<x<1 '

log (1 + x) aremufen efiflaunéstd

2 3
A) x+%+%+... @rE -1<x<1
2 .3 '
B) x-—%—-i—%—... @rE -1<x <l

. s ‘ -
© 1+x+%f%+...@rﬁ1@'_—l<x<l

D) -+ 4. JALIT: ~1<x<1

“{B,, Bz, P} 18 an orthogonal set then the orthonormal set is

4l [ad L&l

' .31 ﬁz ﬂs : : ,
A Tal?’ T’ 1ol . ’ "
@ {Iﬂll B lﬂsl} | ®) {A 2 ﬂa} |

| | - B P B
© B b b} " {Il/%l’ Iﬂzll’llﬂsll}

{By, Por Bs} Qi@ samd (orthogonal set) erafléd sigen QsmiGanl () @@l e (orthonormal
sét) ’ - ' :

(a4 8l - &l sl uﬂsu} |
A LL e L . L , ,
@ {lﬁlllﬂ2| IﬂSI} v o ' ® {ﬂl B P
© {8, B Bs} o D) {ﬁ,.&,-&}
e @ Al A
5 o SHB/MS/16
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| : ®
9. Equations of the tangents drawn from the point (2, 3) to the ellipse 9x® +16y® =144 are
M y=8,x+y=5b B) y+3=0,‘x+y+5=_0

© y=3,y=x+5 D) y=3,x=y+5

(2, 3) eenrp qd’rdﬂuﬂs&@fbg] 9x® +16y* = 144 arénp Serau L 8@ euerpuiLGL AFTOCETHEeRer .

FwSTUTHSE&ET A
(A) y=3,x+y=5 ' B) y+3=0,x+y+5=0

© y=3,y=x+b T @D y=3,x=y+5

10.  The angle between the pair of straight lines x* + 4xy +3y* =0

Mtan-%(uz)

(D) tan™'(1/3)

A

x|y

©

x? + dxy + 3y% =0 erénp oL CriCETPaEsEE @aL LU L Carawmd
A) . (B) tan™'(1/2)

© D) tan'(1/3)

oY oy

x+3_y+4_2-8
4 3 -5

11.  The coordinates of the point where .the line intersects the sphere

Z+y*+2°2+2x-10y=23

@ 622 R d(a -1,3)

© (-522 O 61, D

x?+y° -+ 2*+2x-10y =23 Grdrﬁ) G&rre’rr{sq)g x: 3_ ; 1.2 _58 erep Gar® Qeul Bib yerafl
@ 622 ‘ ® L-1,3)

(C) (_53 2, 2) A (D) (57 1; 1)

SHB/MS/16 | 6 - | B



lg The equation. of the cone Whosé vertex is the point .(1», 1,0) and whosé i)ase ',is the-curve
y=0,x>+2>=4 is . ‘ |
M %2 -8y’ +22-2xy+8y-4=0 l
B) x*+2y*+22+2xy+8y+3=0

©) PL+yr+f=a’

® -yt ray=5

(1, 1,0) Grsinﬁ) qdwaﬂé;u.u a&ﬁot.g‘chaﬂu_ms@m y=0,x%+22=4 aenp QuenaTeuGHTeWI SigWITEaD
QarerL saibi 96w FeTUT® ) ' |

A) x2—3y2+z2—2xy+8y—4§0

B) x2+zyz+z2+2xy;8y+3=o

(C). xR +yi+2t =4t | -

D) 2P-y*+2+xy=5

. | 13."  Condition for the following two spheres cut orthogonally x® + y% + 2% + 2u, x + 2v,y + 2w, 2 +d, =0
_ and 2+ ¥2+ 2% + 2upx + 20,y +2w,z +dy =0 is
A () o)+ (e +w,y)=didy
- 2@u, +uy, +ww,)=d, +d,
- (€ n+n=dd,
® An=di+d,

D xtey? 42+ 2ux+ 20y + 2wz+d, =0 Gogib x° +y? +22 + 2uyx + 20,y + 2w,z + dy = 0 arénp
JODLC) Ganariisar gaenD ey QsigGssTs Gén'_tq.is Qaneragpsrer fiupsamen
Ay +u)+ @ +0)+ (v wp)=dd, ‘
® 2 (u1u2+ VY, + wlu:'g)=ci1 +a';,
© n+n=dd -
® np=d+d,

g - 7 | ' SHB/MS/16
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14.  Polar equation of the parabola is

A) "£=1-‘l-20080 L Jl=2rcosz(g)

r
©) lzl—iosﬂ | ' ) ‘l=1+cose
upeuemeTwiGHen Fipeus sweTLIM_Teng)

“(A) £=1+‘2cost9 a (B) l=2rcos{§)

r ' .
© 1= 1-cosé , ' D) l_=_1+cost9

r

15. The‘genéral form of a stréight line not passing through the pole i.s
QA acoaﬁ—;beinﬂ:O . ®B) acosa+bsin9=0_

M acose+bsin0=£- ) (D) asin@-bcosb=c
r . : ,

b aflurs dedarg Gurgerear g CrTGST 6 ey m.rfca‘rgl :

(A) acos@—-bsinf=0 ‘ (B) acosf+bsingd=0
© Aacos€+_bsin6'=£ ' : (D) asinf-becosf=c
r : o
, o X2 y

16.  The director circle of the hyperbola — - o lis

A a2
A 22+y?=a®+b> M x+y?=a?-b?
©) :\:2+y2=a2 D) 2+y? =0
xz .y2 . . .
?—E{zl T uum-mmmgéldr@ué@ Qi
Q) x+y'=a®+b?  B) xPiyt=a’-b?

(©) FF+y*=d® ' - D) Py =b

SHB/MS/16 | N



17,

18.

19.

The equafion of the right circular cone whose vertex is at the origin and z - axis ig the axis

18 _ _ )
QA P+yi=zr ' B) xX+y’=tan’a
V 22 +y* = tan’a o D) x*+y*=2sin’a

Z ~ SiFs JiFFTEHAD, YHHomw o FHlunse b Aaram_ Gpireul L sabler swerum_targ

() P ryi=2? . (B x2+y2=tan2q

©€) P+y*=z'tan’a - (D) x*+y®=z2sin’a

o(u,v,w)

is th
oxy,2)

If each of u,v,w is a function of the variables x,y,z then the Jacobian

. determinant of order

@ 9 | S s
| e O on

© 1

u,v,w eeauema waopbu X,y,2 aam wrflsmens Qarem_ sriyser eafler QgCsmAwer

gy oot stanrey
W s ' ® 5
© 1 ‘ @) n

Formula to find the radius of curvature of a gi?en curve y=f(x) is

- . 2,3/2 h-. ) ' 3\38/4 ‘
. Ve ' y

1
' : : 3/2
© p= (1+y1)8’2 ™ p- (y) (L]
. . . ) ' yz yz

Q&NQMUULGQWT cuener quewy y = f(x) - én auemarey g Fid 5rr6m|_|§,roasrrar GHETD

' (A) p (1 + yl )312 . ‘ | (B) p (1 + yl )3/4
: Ya ) ' . y1 .
' \3/2
© p=e* ®) p= [y) [ﬁ]
' o Yo Y2

9 | . SHB/MS/16
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20. The singular solution of y = px + 2 s
D

M y* =4ax . B) - %’ =4ay
(C) y=4a . | : D) x=4aA

y=px+ Lan ﬁmuu &irey (singular solution) eréirLig
p .

@) y=dox L ®) st=day
(©) y=4a S D) x=4a

21.  Radius of curvature at x =% on the curve y=sinx

o  ® o
@

© 2 | o =

¢ -

y=8iNx GTeNP uUMATUMTES X =% orenmp QLS mmmeﬂér QpTD

@A -1 o ®B). 0
© 2 | ‘ o L
C
22. AIfx+y=u,y=uvwhatisa(x—"y)?
| o) -
Of u L ® v
© u-2uv D) -v
S . O(x,y) .
x+y=u,y=uv aefie “—va(u,v) cresen?
A u | ® v
(©) u-2uv o O -v

SHB/MS/16 | 10



@ o . o ®)

1
J2 ez
© ~ : y?
i
2 | |
@ o | — ® 1
«»,ﬂ | - (D),_JZ
P 1 ) . o | _2‘

24. The va_lue of I xie*dx is

.0 - ’ ‘ ’
M | T ® 12

(C) 48 o D) 6

‘ jx‘e"’dx e By
0

@ 24 B o - | ®) 12
© 48 , . D 6

25. IH—xdx is equal to
o 1-x

M sinlx-v1-2% +¢ B) coslx-V1-x?+c -
© . sintxrVl-x' +c - (D) cosT x+V1-2% +c

-

(A sinlx-vi-x%+c - B) costx-v1-x%+¢
(C) sinx+v1-x% +¢ M costx+vl-x%+¢

B - - 1 '~ SHB/MS/6
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26.

27.

28.

Q) 2x+2y+2z | B x4 +y4+ zzk'

Vx(VxF)=

(A) V(VxF)-V*F ' MV(V.F‘)-WF
© V. (VF)-V'F. . ®) VYx(VF)-V*F
vx(v'xﬁ)=

A) V(VxF)-V*F | ®) V(V-F)-V*F

(C) V-(VF)-V*F | @) Vx(VF)-V*F

Find Vo if ¢ = x% + y% + 2°

A) 2x+2y+22 . ' B % +y*j+2%k

© wd+yj+zk G 20 +5j + k)

p=x°+y*+2* aafled Vo anams

-

© d+yi+zk @) 204+ +2F)

The resolved part of a force in its own direction is the force itself
(A)  when 8=7 . @ when 6=0
(C) when 8=x/2 o ~ (D) when 6=37/2

@ Sealien INssOILCL UESLTaE, Sidelmsden HmaudCaGL @@;'ﬁgﬁd)

A 0b=x S ®) 6=0

© 6=x/2 . O 6=3z/2

SHBMS/16 - | 12



30.

31.

32.

O'is the orthocentre and S is the circumcentre of a triangle ABC The resultant of forces
OA, OB, OCis

‘@ 4B o " ® _BC

© os . @ 205 S

ABC Gra'rp) p&GarertsSlen G&mggg ewwbd O, sHp ebwib S erafles OA, OB OC arenp
slevssaflan Agr@ly eflens

@) AB ) ® BC
© 0s . @ 208

If the resultant of forces 3P, 5P is equal to 7P . The angle between the forces is
A) 30° S (B) 45°

'@/60° - - - D) 90°

3P, 5P arémp eflensamaticn Qgrr@uq eﬁla)s 7P Grsuﬂa) @meﬁ]@ AessEnée @aLliul L Carerib
A) - 30° : _ : B) 45 '

/

© 60 - B - D 90°

The value of "-i" x n dS, for any closed surface S, is
s

».#/0' | o | (ﬁ) 1 | | .

© 2z | O 3

IF x i dS, S eranug e apigws LTI eTaflé) Biger LAUIIEH

N .
@ o So® 1
© 2 L - O 3

If 7= + v +2% then the v;al_ue of div(r*7)
@ ar - ®) (n+3)r

&P e h RN

F=xi+yj+2k aaflé div(r"T)-en ol .

" @A nr ' B) - (n+3)r "~

©) @+3)r" | . D) ¥

13 B - SHB/MS/16
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33. Two forces of magnitude (mP +n@) and. .(nP~mQ_)- are acting at a point inclined at%

angle a to each other and their resultant is given by \[(rh2 +n2)(P?+Q?), then

M a=al2 .  ® a=x/3
© a=x | D rl2<a<n

(mP—l-nQ)- LoHILD (nP-mQ) eenp a:m_a{iaa)ar Qaredr. Q@ eAessar ) eraﬁuﬁldi a *

Caramgde Qsudu@dps wHpD Adiear llearay Aere9en P OY J(m2+r_r,2)(P2+Q2)

eraflen
(A) a=¢r/2 B a=r/3

© a==x _ D) =/2<a<n

34.  Three like parallel forces P, Q. R act at the corners of a triangle ABC. Then their centre is
the ortho-centre of the triangle if : '

(A) PtanA=QtanB=RtanC

P @ R
® OA OB OC
P Q@ . R
tan4d tanB tanC
D) P Q R

sin(@Q, R) sin(P, R) sin(P, Q)

apen Benerwunen allengser P, @, R aénuem qp&Camemnd ABC-én é_-e'rélsaﬂs'u Qruoupfpg. Sigen

HLWILD HHLOLTRTTE

() PtanA=QtanB=RtanC
P _Q R

®  Ga~o0B~OC

P Q@ R
tanA tanB tanC

P Q@ _ R
8in(@, R) sin(P, R) sin(P, Q)

©

D)

SHB/MS/16 o 14 | | B
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35. ' The value of a in which F=(x+3y)i +(y- 22)F +(x + az)k is solenoidai is

(A) a=3 - - B a=-3

©  a=2 L @ a=-2

F=(x+ 3y)§ +(y- 2z),7+ (x+ az)E eTenLIgy) ep(m Lmieupp QeusdL it eraflé a-ar iy
@ e=3 ®) a=-3

© a=2 o | ®) a=-2

36. Let M =01, 2]u[3,j4] with usual metric then M is
(A) connected . _ - M disconnected
(C) non-empty set ’ ' (D) empty

cupiaoren Qo fs Gaial M =[1, 2] U[3; 4] -6 M erérug

Q) Qowpss , B)  Qoapgmel Db
©). Qeipppp seamLd - (D) Geapp

37.  The length of the perpendicular from the origin to the line 8_ J3cos0+5ind
r.
o C® s
© 2 | | o 5
< H®Hs 8 _ JBcosO+sind eréirp Gamliy H@ AshGHS FIbd
" r . v |
@ 4 . ~ ® 3
o 2z , o D) 5

B o 15 i : SHB/MS/16
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38. Asubset A of a metric space M is said to be nowhere dense in M, if
W IntA=¢ B) IntAxg
© IntA=¢ D) IntA=g

o oisand AQulfs Qeuafllé - M & TRGD SILAHS (nowhere dense) M - eTemy
SissLLpapg, aafld o '

@ - Intd=¢ ®) IntAz¢

(C) IntA=¢ i D) IntA=¢

- 39.  Any convergent sequence is
(A)  an unbounded sequence

(B) a monotonic sequence

W a cauchy sequence
(D) a monotonic increasing sequence

he &8 pUREG cflsud

A)  aurbudp @uBRE uflas

B  gfudy puis afas

©) srafl guyiig auflens

D)  efuoy guhe ap aufles
B

4n? -1

@ 1 o ® o

o ; | O

40. The value of Z

"1 . }
)2 4n® -1 m Aol
@ 1

1
1
© 3

O -1

SHB/MS/16 : ' 16 . : o B



n

v ',,_1. o
41. Z(—l)—-;z—-x— converges if

y |x'|<1 | .

®) [x|>1
© |x|=1
® |z|=0

_1yr-i on '
: Z(—l)——i erenp Agm_r Geflujb erasficv
n

| A |x|<1
T ®  |x>1 .
© |x|=1

@) * |x|=0

42. In R with usual metric, the incorrect statement is
M {0},is open set |
®) 0,1 ié opén set
(C) (0, ) is open set |

(D) (—»,0) is open set

- aupdsoner sareaulld o drer Re e seupren snpprs QmEdps
@ {0} 66 Aip semid

® O g Hops s>

© (0% oo Hosssemd

@ (-,0) @@ Sy semd

B : . 17 - SHB/MS/16
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43, The value of lim

3

n-owo n

124+224+...+n

im
A

©

2
n® ]GMPSULI
0

l .
3

44, ThelLPP:
Maximize z = 4x + 3y

Subjectto 2x+3y <150

A
®)
©

" 4

4x +6y 2350 .

x,y20 ———

Has unique solution
Has unbounded solution
Has 3 solutions

Has no solution

BLQUAgTEE 2 = 4x +3y

Pupgemenser: 2x + 3y < 150

4x+6y 2350
x,y20
erenp Cphlens sarsflp @
@ . gCr @@ iy 2-drarg
B s &6 aerua;rrg Sireyereng)
(C) 3 ireysar o cenan
D) Sreyser Qome

SHB/MS/16
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45. Four jobs 1, 2, 3, 4 are to prooessed on 5 machines. Calculate the optlmal sequences, whlch
minimises the total elapsed time?

A B C D.
1 (7|5 |2([381]9
26 |6]4a]|5]10 *
3|5 |4|5]|6]|38
. 483|326}
@) 1-4-2-3 ' T erlsay

© 1-3-4-2 - (D) 1-2-3-4

4 Gauemasar yeng 5 aflansafledr GewduL @l_t_u.éh_(amargl ISP Gwrrggs 5L Gjbl)‘§G3§
BEsPlsré@b euflens penpeni sTarTs.

E
9
10

w|ojo|~|»
wla|salvla
o (o |w D

> W N

Jwias|lolo | H

A) 1-4-2-3 (B) 1-3-2- 4
€ 1-3-4-2. . o) 1-2-3-4 ’

.

46. If -we solve the LPP maximize z=x, +x, subject to the constraints x, +x,<1,
-3x%, +%, 23, % 20, x,2 0 using graphlcal method, the solutmn is
A) unbounded solutlon
(B) unique optimum solution
(C) multiple optimum solution
V infeasible solution

‘BuQuiignég z = x; + X, Pupsmenser x;, +x, <1, 3::51 +%,23, %, 20, 2,20 crafr;p S L&
Qewod & seaTsHenat aueTLLLD apeth ﬁrreq s eranar Sirey? » -
(A) QLD &rey : - ' .
®  ¢®esps Siey | .
©) ue e sbs Siesdr
D) srgduwpp Siey
B S 19 | | SHB/MS/16
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47. Which method is not associated w1th ﬁndmg an initial basic feasible solutlon for a
Trapsportation Problem?
f Hungarian method
(B) * Least cost method

(C) Vogel's approximation method
(D) North-west corner method

em Cursgarss sarédar SiplLL FhymLL iy essm@lﬂtq,uu@a) 3@5&;mu;umgum THS
e FDUBSUL eSlvena?

A  aprCGasflwer apenp
-(B) @Bz fee pern

(O Gaursellenn Ggrymu penp
(D) aLsE Cups apee gpep

48. In a Linear programming problem the basm solution that also optimizes the objective
- function is called

(A) Basic feasible solution { Optimal bas1c feasible solutlon
(C) Degenerate solution 7 o - (D) Unbounded solution

@05 Cofens Qewudd L samsfed SiglinaL Siey g Hubseersmenyb 2 swréfng aeafid

5l _
Q)  siyLueL srsHu Siay B) gggm Sl LILenL srrg;@uJ Sy
© Segpp birey D)  arbupp Siey

49.  The objective of a transportation problem is to
(A) Maximize the total transportation cost
(B)  Minimize the profit

Minimize the total transportétion cost
(D) Toincrease a customer’

@0 Curégarsg samsslen Corésd

4) Qurgs CursEeaursg Qeoeen BUGUHLLL YP&GuG
. (B) wrri.@en,s BEAmyoh @yEGas

(C) Qurgg CursEGarsg Qeweae BEMIOLD Q},&;@Gﬁg}

D) eumysmsuTaTiicr cramtenilEamsEam gl (heug

SHB/MS/16 20 | | B



50.

51.

" Determine the opﬁmal sequences for.the given jobs

Job 1 2 345 6
Time for turning: 8 12 .5 2 9 11
Time for threading: 8 10 9 6 3 -1

(A) 4-3-2-1-5-6 ° %4 1-3-2-5-6
(C©) 4-1-5-6-3-2 ' 4-3-5-6-1-2

&G Gl&rr@ésesﬂuf_@dTm sansdled auflens @pmpu@ggylb PDEOW STRHTS
|  Cavene : . 12 3 4 5 6
Polyaugh@eluCGeib:. 3 12, 5 2 9 1
SocaspeefuComy: 8 10 9 6 3 1

@A) 4-3-2-1-5-6 - B) 4-1-3-2-5-6
(C) 4-1-5-6-3-2 . D) 4-3-5-6-1-2

Which of the following Statemeﬁ_ts about the characteristics of a good OR ﬁmodél is false?

(A) The number of simplifying assumptions should be as few as possible |
M The model may be complicated and elaborate

(C) It should be adaptable to parametric type of treatment

(D) It should be easy and economical to construct |

R ‘lﬁs’ua) Qa1 Qwrruﬁé&ﬂ (OR) mnﬁ‘lﬂuﬂdﬁ GERTTEFUBISEDET ugpﬂu_: SpaarL eursdlunisefid
ergl Qumiwireng)? ‘ '
A aaﬂmmmﬁé@mgﬁ;&nc&r SDDTREIEET GeDEUTTSTE B)(ME550 CoudrHid

B) s um@rﬂ WlseyLd aﬁlrﬂmnarglmmm fHssorseyb Qmésord

(C) DésssmIGL, SaTEEL &8 W cuansufd aqa)mu_]m S

D) ereflgraayw, Geonbs Gsweila G&umu@ggas a"suq_mgrrem.[u) @@a;e; Cougr®d

21 . | SHB/MS/16
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52.

63.

54.

.The number of basic solutions are degenerate for the following system of linear equations

2%, + X, — X3 =2 are

3x1+2x2+x3=3

@ o | ® 1
o 2 . O 3
2.x1‘+x2—'x3=2

3%, + 2%, + 7, = 3 GI’G%I:;D FOHUTHEEHES DgtiueL s Sieyser é]a)gfbg' Sireyser ‘;‘g,mggbsrrm

cTarentiEans
@ o - ® 1
© 2 D) 3

A circle of a coaxial systems is x? + y? ~8x—-12y+26=0. If the origin is a limiting point.
Find the other limiting point. ' -
¢ @ | ® (0,0

© @0 | | ® ©1

2 +y? —8x-12y+26=0 Gféﬁg) §CGr SissEsmar el el Lksdlda ASTEUL. AT QM
eréveneotstjerell 24 eraflér LH@pmenm

@ @3 ® ©0

© @0 | ® ©D1

If H K afe two sub groups of a group G, then HK is a subgroup of G iff
(A) HK-=1 , HK =KH
(C) HK=H'K?! . . (D) None of the above

H, K aewen G eranp @asfer o gomsd. HK eaeaug G-a1 eLgowrs QmUuUsHES
Cgameuwrengib Gurgwrengioner Hlubgenear '

&) HK-=1 ®) HK=KH |

© HK=H'K' | D) Qapdé agerd Gome

SHB/MS/16 | o 22 - B



s Let X=f2 8 R={0 D026 R=(016265) b o wlations

‘defined on X. Then which of the following is true
(A) R, isan equivaillence relation
(B) 'R.2 is réﬂexiVe only
' W R, is an equivalence relation

- (D) R, and R, are equivalence relation

X={23 R ={01)@2) @2 3)} R={11)@2 2)G 3)} aemer X-ar Bg1 smiLsar.
Sipaa_cupHle) 2 eRT@LLLINGT SaDR GTHI? '

(A) R, - swen&aniy

B R,- ﬁdTQ;IUJé‘&m.IL{ WL @b

© R, - swanssmiyg

D) R, wpgd R, swenésmiLser

a 0 o - :
56. {(0 b)/a,beR} is.a ————of M,(R)
@ Subring R
B) Ideal '

(C) Not asubring .
(D) Not asub group

Mz(R)-Giﬂ{(g ZJ/a,beg} — | - R

" (A)  2.dT uememwid S : , .
» B) SApuy eueenwib |
(C) 2drauemarub Soe ‘

D) eleon oo

P | B T ‘ | SHB/MS/16
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57. Any finite integral domain is a
‘ (A) not a field
gf fierd
(C) ring with zero divisor .

(D) notaring

BB B Wi eUDD eTaRT STESADLD
4)  sembd sid@
B) sew

©) yafw uess Aeram.. cuemenud

D) euamemd S

58.  Aring is called Boolean ring if
(A) a=e | ‘ B) a’=e

(C) ab=e ' ' M a’=a

— oreflléh G cuenemuLD LeSlwier euenamIDNE @@&@L’n. :
A a=e B) a’=e
(©) ab=e - ' M) a’=a

-59.  The number of automorphism of a cyclic group of order n is
' @ n ‘ B n+l
@ ) - . D n-1

: smﬂa;a: n 2 6Ten @ GULLa@o.),sﬁeo 2 arer :Ll_Gasrrrr,saﬂaT aaneisemna
A n | (B) ' n +1
© ¢0) ' @) n-1

SHBMS/16 - - 24



.60,

61.

62.

Z is not a group under usual multiplication because
(A) Noidentity element

(B) No associative law

@ No element has inverse except 1 and -1

(D) Not closed under the operation -

Z arémg) sngmyent QuEpEEmaL) Gll.lrr@{sg GV Sioe gharefler
Q)  svafl 2 piy Gome

B) Gsry A Qerene

(C) 1 Gugub -1 gggaﬂu.inn‘)m 2 PULSEHES i Lenp Gdene
D). seLiy d Qe '

!

Which of the following is not t_rue‘?
(A) (Z,+) is a group

# (N,+) is a group

© (Q+) isagroup
D) (R,+)is agroup

AereumparareudMicy 6rg) 2 akranio cgj_o'aw?
@) (Z4) adugeneod

B)  (N4) aerug gm gow

© (@) aerug gm @

@) (R4 aéug gm Gob

Inagroup G, x*> =x then x =

»,(C) 0 ' : @) &t

G eremugl @@ G x° = x aafld x =

@ e S ® Y=

© o ® =

25
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63.

64.

. 65.

1

The radius of curvature of the curve r=asinné at (0,0) is

n : : a . ‘
@ 3 | ® o

g 3 | ® 5

(0,0) eremp yateudér r=asinnd arénp aieareueyuien auanaTay LD

n a
A4) 2 | | 3B) o

na . - n
© 3 ) ® %

The condition that the line £=A0053+Bsin0 may touch the conic £=1+ecos49 is
r r - :

(A) (A+e+B =1
M (A-e?+B’=1
© (A-e?-B?=1
©) (A+ef+Bt=-1

r

A) (A+e)+B =1
B) (A-e?+B’=1
©) (A--e)2 -B2>=1

D (A+e)*+B*=-1

. The pedal equation of the curve r=ae®™® is

‘(A) p=rcosa ' . : M -pérsina
(C) r=psina - (D) r=pcosa
r= e’ arénp cueneTeuanmudlen un@é swerun®
(FA)' p=rcosa o B) p=rsina
() r=psina ' o) r=pcbsa :

SHB/MS/16 ' o 26
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" 66.

67.

68.

The asymptote of y® =x® + ax? is R :
_ a)’ . B g _ a \
@A) 2y—?€+(§) - My-x+(§)

e 8 - D) yo2x4(@
(C),_.y-fc 3 - D ‘y‘—2x+(3)

¥° =x° + ax? arénp aumearaimylen Qgraws@st® Gar@

A) 2y=‘x+(§) I - ® y=x+(§J
| - © y=x-§ D) _y=2.x+(§)

The angle of intersection of the cardiods r=a(l +cos 6) and r=b(1-cos o) is
o - _
é 2

o =

A)

©

a8 oy

r=a(l+c0s6) wpgb r=b(1—cosf) erenp Pgu cueoyaahicn Qaui’ (G Ganamrd

, i3 '
‘(A? r B) 3
© 7 ® =

The radius ¢f curvature of the curve r" =a® cosné@ is

anrn+1. a—nrn+1
A) : ®
n+l n+l
‘ -n_-n+l Ba—n+l
C a'r o 0 ar
© - n+l ‘ n+l

r® =a" cosn@ erénp cuemeneuenruien auemaTeUTILD

ar**! ) ' -n_n+l
&) - L ® =
_ n+l : _ n+l
PR - . ' ar-ntl
C : D
© _ n+1_ _ . , , D) n+l

27
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69.  The equation of the tangent at the origin to the cugve x*(x-y)+ai(x+y)=0
Do e o
) 2x+y=0 _ , D) -x+y=0

x+y=0

x2(x - y)+ a%(x + ) =0 erémp auearauey 24TbLL) LisTeNEE QET( Cam_.ar swerLT®
@ x-y=0 B x+y=0 ' '
(C)  2x+y=0 - - D) -—-x+y=0

70. . The envelope of the family of lines y = mx++a?m? +b? , where m is the parametef is .

2 .2 '
g/ "—‘2+%’?=1 B y=4ox

a
. 2 2
© w= o EH-%a

- a% b

m geemuastss Qerar, y =mx+Va’m? + b arénp CRAGET 46t GsHer H1ped
' 2 2 ' ‘

@ (—’;;+z—=1 ' | B) »®=4ax
. = - . 2 2
© w=c ® -3l

71. The asympbotes of y* —x%y —'23;':y2 +2x% —Txy +3y% + 222 +2x + 2y+1=0 are
y=x-ly=-x-2 and y=2x -
B) y=x—1,y=-.x+2 and y=2x _
(O y=x-1ly=-x-2and y=-2x
D) y=x+l,y=-x-2 and y=-2x

5% - x?y—2xy" +2x° ~Txy +3y* + 20" + 22+ 2y +1=0  arep mbc&rum.‘.iq.s'n' GgrerasdsT®
Gan(paer o » ,

A) _y=x—1,y=-x—2»w;i)gu.b y=2x

®B) y=x—1,y-=-—x+2 wHHD ¥ =2x

© y=x-lLy=—-x-2 wpgw y¥42x

D) y=x+ly=—x-2 wppd y=-2x

SHB/MS/16 . T | B



The angle at which the radius vector cuts the curve ! =1>+‘eoos€ is

- r
. /- ' \
M ¢ =tan! 1+e.cos¢9
‘ \ esin@

(1-ecosd)
=tan}| ——

® ¢ n_\eginaj'
(C). ¢_tan_1'(1+esin9\
. ecosf
‘(D) ¢=‘tan_1(1—.esin9\

ecosf )

—r-=1+e0080 eren . euenaTaueTLd SHens Yo gaepGureany Qeulyds Qsrerepnd Cung

FHUGD Camam terey

@ ¢=m—1(1::;°zﬂ
® potan(itmee)
(©) - g=tan” ‘(1:::;3‘9),
®  gotanr{Lond)

Solve : D2y=e" cosx

Q) cx+e ' : . - B i szinx
e*sinx ' e*cosx
I oxrersS - o 55
giés Dzy=é’ cosx
@A) * ¢ x+6 - o ®) e"s;nx
© cix+c2 +'e sinx D) e* cosx
_ 2 . , 2
29 ~ SHB/MS/i6
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74.  Find the particular integral of (D?+D+D)y=x

(Aj x+1 ' | y 7 | M x—-1

© x*+1 D x*-1

(D? +D+1)y=x crenp swenum_ig.e Hpliy Qgneassp srens
A x+1 . B =x-1
©) . x*+1 ®) x*-1

75.  Solve (y+2z)dx+(z+x)dy+(x+y)dz=0
(A) Xyz—x2=¢ , B) xy+yz-2xz=c¢

W xXy+x2+yz=c¢ , : D) xy+xz+2yz=c.

(y+2)dx +(2+x)dy +(x+ y)dz =0 erénp swenunigen Siey
(A) xyz-xz=c : . B) xy+yz-2xz=c

© xy+xz+yz'=c : D) xy+xz+2yz=c

76. Form the partial differential equation by eliminating the _arbitrary functions. f, g from
' z=yf (x)+x2(3)
A xp=xys+2z ’ M Xp+yq=xys+2

C x-xys=yq+z _ D) xp=yq+z

z2y f(x)+x g(y) - sniyser f, g ow Bsflame HeLs@h UGH uamasdarp swetn®
(A) xp=xys+z o 3 xp+yq=xys;|-z -

© xp-xys=yq+z | D) xp=yq+z

SHB/MS/16 30 - B



7. -

78.

- (©  y=(Ax+B)+

® =:e”[Ax+B+"—2}

Find the complete solution of (D? —6D +9)y = **

(&) y=e*(Ax+B)

y _ Bx” x2 3x
y=e (Ax+B)-+?e

xz

2

2

(D? -6D +9)y = €* arénp swenum e Sirey
A) y=e*(Ax+B)

; i . 2
B) y=e3*(Ax+B)+-’52-e3*

©) y=(A.1t:'-*-B)+":—22

D) y= eé’{Ax + B+-’1—§-:l

Find the genefal solution of P =tan(y —xp)
A)  y=px+c

w y=cx+tan'¢

(O tan'p=y-xp
D) p=y-xp .

P =tan(y - xp) Gréfg) swenumigen Qurgis Siey
(&)  y=px+c
B) y=cx+tanc

() tanp=y-xp

D) p=y-xp

31
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79.  The particular integral of (D* ~2D+2)y=e"sinx is

M -—-;—e”cosx ' B) —x e” cosx
x _ L : xe* |
© —g 8% | ® - >

(D?-2D+2)y=¢e"sinx erenp sweruryen ApLy AgrensS@

(A) —-';ie‘cosx . ®) —xe”‘oosx
© -Fosz o I

80.  The solution of z2dx +(2® - 2y2)dy +(2y® ~yz—x2)dz=0 is -

. ,
(A) £+2’_+(2'.J =c J(:Hy)z—yz:cz2

Z 2 2

© x+y-y*=c | N D) (x+y)z+y*=2*

2%dx + (2% - 2yz)dy + (2y? - yz—x2)dz =0 erénp s 1.6 Siray

. 2 ‘ .
® §+§+(—z’i] =c B) (x+3)z-y'=cs’
© =x+y-y*=cz? | D) '(x+y)z.+y2=zz

81.  Solution of sin px cosy=cos px siny+ p is
(A) © y+cx=sgintc P) y=cx-sin'c

(C) y=sin'c-cx ® y=cx

gin px cosy =cospx siny+p erénp swenuTLigern Siey
(A) y+cx=sinte . (B y=cx-sinc

(C©) y=sinlc-cx : A D y=cx

SHB/MS/16 ‘ 32



83.

84.

A solid éphere of mass m rolls down plane inclined to the hori‘z_on‘/at an angle . Its
acceleration is

© gsina ' | 3g sina | .o
A = sgsna
@ 7 SR ® = | )
' 4gsina T ' . M 5g sina - '
© 7 7

em S Caremoneng m FlevpuiL e smgmg;ﬁar Bg a Gsmewrd anumgjeﬁm @@ Fmiey Gmam)u)u.lg)m
sargHen 15g) o BT UG QupS! Sigen @p@ssm i

@ gsina o . ® _3g sina
7 | ‘ 7
' © 4g ;in’a o). -5g$ina

A clock with a seconds pendulum losses 40 seconds per day at a place where the acceleration
due to gravity is 981 cm/s? . The change in the length is necessary to make it accurate?

A 92cm ’ 7 ‘ (B) 092cm
W‘ 0.092 cm | | (D) 92 cm

e&larrnq. 26F6) 2 GTET (T Sy EMLD R HTE@HES 40 aﬁ]mrnq.a;m @;p;r,gsnm a;;sm ﬁerrgﬁa) eTesen Lorrgpg)u:
QAsiigne #M Qeiiu ugid. sl o ity dasfamd wRssn 981 Ga.8/60’

(A) 9.20Gs.8 ‘ - (B) 0.92Qs8 4 |
© 0092Qs8 D) 92Gs.8 o e

A 100 gm cricket ball moving horizontally at 24 m/sec was hit straight back with a speed of
15 m/sec. If the contact lasted % second. The average force exerted by the bat is

M 78000 dynes . (B) 80000 dynes
90000 dynes - | (D) 15000 dynes

100 gmid> erer_yerwr AREASL Lipg 24 B/l ereimy CoussBd Qewdpg. SLpms AREASL

“wlerwnd 15 8/68 erenp Coussdier erfi Qm&uﬁlm aq.muu@eﬁg)gj mu;m_u.gm upgId Gaips

Cpybd 2L Gﬁlaxrnq. erafled e QFLS aﬁlms

(A) 78000 dynes ' | (B) 80000 dynes
(C) 90000 dynes . (D) 15000 dynes

33 | . SHB/MSN6
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85.

86.

To a man walking at the rate of 4 km/h, rain appears to fall vertically. If its real velocity is

8 km/h, find its real direction.
M 30° to the vertical

~(B)  45° to the vertical

(C)y e0° to the vertical ‘ | o
(D)  75° to the vertical

4 &.8/w (Beua;wé) PLEGD @Oau@dd welp Qemgisrs Aulag Gure QsNdpg. %arﬁé)
wenpullen HansCausid 8 £.5/w arafler AeriGimg AurmGe Lauler Hamsmw srer.

A) 30° Qesugges QuUIGmSS : '

B) 45° Qeagses QuImss

©) 60°Qenpgms Aurmss

O 75 Qeighos Aunsss

A shot is fired at 1000 m/éec with an-elevation of 60°. The horizontal and vertical velocities,

’ g

respectively are

S’ 500 mis 50043 m/s

(B) 300m/s, 30043 m/s
(C) 500m/s,500m/s
D) 300m/s, 300m/s

@® &SB 1000 B5/el erenp Gausgfe 60° gpp Camangdldr sLiLPdpg erafe meﬁ;u.ufw; DI

8l &ans feansCeusid, Qenuiggsren HansCousmser apenpGuw
(A) 500 8/a9, 500 /3 B/ell
(B) 300 8/e, 300 V3 15/efl

(C) 500 8/ef, 500 18/6
(D) 300 5/e9, 300 18/69
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87.

88.

Let u and v be two velocities at the point A then their resultant direction is

veosa

(A) tanf=———
u+vsina
o . ucosa
) tand=———
® _ v+usina
M tang = _vsing
u+veosa
‘©) tan@-= usina
. v+ucosa

u wHmbd v aetm @rerh FHasCoushmsdar A erenp @L{ﬂ@@@&tudm@@mmnmnd) 2jeup e

cflenarefilel Henawireng
(A) tang=—"2282%
u+vsina
B) tanf=——s
s . v+usina
" (© tang=_2SD2
u+vcosa
D) tanﬂ:....%_l_n_a_;
: ~ v+ucosa

If two equal smooth spheres which are perfectly elastic impinge at right angles, then the

angle between the directions after impact is ‘
@ 0 | . g’w

©)  60° o D s

@Cr fleop 2L apepenowner QpHPD SETELWETET auypauPILITET %ﬁmzﬁna;df@@yé;@l&néx@j
QsaEEsTs GmnﬁéQéﬁdvruré GLdn,sgmk@Déldn Sieupdles é]m&a;@es@ @em_(ﬁu.a. 2_amer CamewTid
@w e - ® i

© e | @) 30°

35 ) - ' SHB/MS/16
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89.  Periodic time of a simple pendulum is

(A), 2z,/gll ' _ {2/: illg
©) gf L . @ 2JRlR
gaft earsellen sjemeeay CHILD

(A) 27r\/g/l' - B 2nylig
© 27" o o @) 2avkik

90. Ifaman could throw a ball 49 yds velocity upwards‘ find the greatest horizontal distance he

could throw it :
(A)  49yds ‘ J 98 yds
C) 72yds ' (D) 36yds

o waliger 49 yds gp Caissdo am updHamear Cuod Gpmsél alsb Curgl Sigen uﬁtﬁ@uqr) SenL gamb
(A) 49yds - (B) 98yds
© 72yds ® 36yds

91. Two cards are drawn from a pack of 52 cards probability that both the cards are queen is

1 : 2

" | ® 221
3 2

© = | ® =

52 & Qéser Qarar_ go 806 sLudnps Bm S Gsd aRassLLGHampg. Gran® & Gsesid

grexfuins Qouuspsren fapssey
L 2
@ 2 ®  2o1
3 2
© =3 D) =

SHB/MS/16 - 36 ’ B



If the value of Mode and Mean is 60 and 66 respectively then the value of Median is

. M64 . - (B) ‘60
66

© 66 | . D) 65

@,o&@ wHpd Forefl @mﬁ)gﬁldu wdiyser apepCu 60 wHpb 66 ereafld @mL@mw Sjemelleir

wAlLTeTE | |
@ 64 S ® 60 -
(© 66 ' . . (D) 65
Rank Correlation is
.. 6Xd?
A | P—1+‘n.(n3_1)
. M _,._6zd
. P n(n2_1).
_ (6Xxd?)?
© _l.+ n(n®-1)
_,__63d’
(D) B .'n(n2+1)
&7 g@L-(paurearg |
.. 6xd?
@ p=lrii )
.. 6xd’
® é—l n(n?-1)
L. (6Xd%)
© —1+__n(n2 )
_1__8%d*
@) p=1 n(n?+1)

81 . SHB/MS/$
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94.  The plane 2x-2y+2z =9 touches the sphere x*+y* +2%+2x+2y~7=0 at the point

@A (2-21
' V @,-31)
© (1,10
@) (1,01

-

2x -2y +2z=9 erénp gomd x% +y2 +2% +2x'+ 2y -7 =0 aramp el L seng AsTHL yarel

@ @-21
® 1L-31
© (110
C® L0

'95.  Let variate X have the distribution P(X =0)=P(X =2)=p, P(X=1)=1-2p for 0<P< % .
If Var(X) is maximum then pis

A o o - ® 1

71 e

X aénp wrfl@ér Lgaud P(X=0)=P(X=2)=p, P(X=1)=1-2p, OsPs% aafld X —ar
ureupUlg Weswirs @@a’s@béuﬂg P-én mﬁﬂurrasry
@ o @ 1

1 ' 3
© 3 - ® 7

SHB/MS/16 38 » : B



- 96.

97.

98.

If (AB)=9,(A8)=14, (a B) =4, (a f)=37, then the value of Nis

A

©.

51
59

o s

® 60

(AB) =9, (AB) =14, (2 B) = 4, (a f) = 37, erefié> N ol

@

©

2 test may be defined as -

@)

51
59

NP
2,2:2(0 EE)

2 v (0-E)
W z -Z E |

2 -Gsrgaen suemmuDLITEIS

: _ 3
ey OB

@A)

©

If one of the regression co-efficients is greater than unity then the other is |

E

2
Zz 22(0 EE)

®) -

)

®

D)

®)

®)

64
60

Qm Qgm_iy Car@Haafien d&@aﬁleb @sﬁ;ﬂc&r iy gerenp il siflawna @mHETed WhH@mremle

(A) greater than unity .-
V less than unity

(C)  equal to zero

(D) equal to one

wHlureng) 7 _

Q) gamp L sfswrs YmESd

B) qerepaiLs @sﬁgpmm B BEEWD

©€) ynBwwors Qméend

. QRENDITS @@é@t‘n

®)

39
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x x2 x°

99. Thg value'of 1—ﬁ+2—!-—§+... is
(A) sinx | : - (B) cosx
© gz | e
1—%+;—2!—§—:+.Q. eTeUg)
(A) si‘n‘x ' ' _ | B) | cosx
© .logx. | ' “ - D je“

1 : ) . : .
100. - Let f{x)=———, Vx€(0,1),n=1,2,... then
_ nx+1 ,

(A)  {f,} not converges pointwise but uniformly on (0,1)
B) {f,}converges pointwise and uniformly on (0,1)
(C)  {f,} not converges pointwise and not uniformly on (0,1)

M {f.} converges pointwise but not uniformly on (0,1)

1
nx+

f.(x)= T’ Vxe(0,1),n=12,.. eafle

A)  {f,}yerefaurfurs gmridapg sde Cugib (0,1)— oGy Erneng,
®B) {f,}ysrefurflwurs emiidarng (Bu)gmb (0,1) — gCrr 5r;rra1§1
©) | {f.} yereflaunfluns grhdapsow Cugib (0,1) -6 @Cr e?urrargsém

D £} qc‘rraﬂé:mﬂu.m& gardamg Gogibd (0,1) -6 gCr Smergéde

SHB/MS/16 - 40



101.

- 102.

'_/54 | |  ® 45

103.

(A) Cauchy’s inequality | ‘ . (B) Triangular inéquality

The inequality ZKu u; )’ s||u,"2 is caﬂed_'

i=1

V Bessel's mequahty ‘ (D) Legendre inequality

a&wmu:@ ZI u,u )I SII"’"

i=l
(A) srellen sEweTLr) ) - B)  qpa&Csremr siF0UTH

(C© Queévsaen sisweTUTH : D) SQggerL_ir a&méruq@

Let u=(1, -5, 3) and v= (4 2,-3)eR® thenﬁnd ﬂuﬂn and ﬂvL

mAm S @ 116
u=(1,.— 5,3) wppib v=(4, 2, ~3) € B* el b, wopo o, srer.
@ 54 - » ® 4,5
© V85429 | ® 1716
For the LPP :

Maximise z = 3:::v1 +4x, +0s; +0s,
Subject to:  x; +x; +5, =450
' 2x; +x, +8, =700

where x,,x,,8,,5, 20 an initial basic feasible solution is - ?

A =450, xz-700 8,=0,8=0 - (B x=450,x,=0,s =0, 32_700

" - ac1=0',x2 =0, & =450, 5, =700 M) %, =0, x, =450, s, =0, s, =700

| X,,%3,8,8, 20 ereémpeumgy

X, + %, +8, =450
2x; +x, +8, =700
LPP-ér g ivent umiiys Siey —_? .

(A) x, =450, x, =700, 8, =0, s, =0 @B) x, =450, x,=0, s, =0, 5, =700
© x,=0, x,=0, 5 =450, s, =700 - D x,=0,x,=450, sl~=0', 8, =700

<8 gﬁluﬁgmms@Lér Z =3x, + 4%, + 05, +0s,-g BOAuAgrés Gwqu.u.l '

4 - . SHB/MS/16
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104. Find the number of positive integers < 3600 that are relatively prime to 3600

4) 860 , B) 900

@ 960 | (D) 840

3600&@to @erpeunar DHOY b 2_peurrer usr (Relatively prime) lens WP (PESHET STEAT.
(A) 860 | ® 900

(C) 960 | (D) 840

105. If p is a positive prime and a, dz,...an €z, then (g, +a, +...+q,)’ =
(A a +ay,+..+a, | ' ‘
y dl"+a.f+...+a,‘,’+M(p)
©) af+af+..+af
D) a +a;+...+a,+M(p)

p erénLg) Bens LST LHMID @y, Gy,...q, € Z Tafléd (G + Gy +...+ @, )" =
A ag+a,+...+a, |

®B) aof +af +..+a7 + M(p)

© af+af+..+af

M) o +a;+...+a, + M(p)

106. Sum the series to infinity eoshe—%cosh%? +%cosh30—...oo is

PP logizeosh(e2) | ®) %log[Zcosh(H/z)]

©  loglcoshd] S ®) %log[2(1+cosh6)]

coshéd - -;—cosh26 + %cosh39 ~...00 erenp GgrLeny Wigeiledl cuenys sal Bis.
@) logl2cosh(6/2)] ®) - logl2cosh(6/2)]

©  logleosh6] @ logl2+cosho)]

SHB/MS/16 | 42



107.  Find the smallest integer n so that ¢(n) =6

@ 5 ) Yo

© 3 S . D 6

f(n) =6 ergyb Gurg n e Lﬂé&é@l[ﬂlﬂ @p@mmé Hme.
@ 5 R ® 7
© 3 - - D) s

108. The equation of the right CHCW is the origin, axis is the line %: % = % .

and semi vertical angle is 60° is

) @Y+ =(x+2y+32)° - B) 4P +y* +28) =(x+2y+32)°
P Uy 12D = dx+ 2y 432 D) (& +y +2%) = 4(x + 2y + 32)
| SHeow 2 Fflunse, % = % =§ aerp Csrie &smHaD, LT 2 5A&Caremd 60°-aab

QarerL Cpiraul & sbl9en sLeTUTLTeng)
A)  (x+52+20) =(x+2y +32) - B) 1P+ +2)=(x+2y+32)°

€ 14E%+y2+2Y)= A(x+2y + 32) (D) (+yt+2h)= ti(x +2y +32)°

109. If the equation ax® + 2hxy + by? + 2gx + 2fy + ¢ =0 represents two parallel lines then |
(A) h=abbg=of - P’ H=abbg=of*
© h=ab®, bg=af’ @) h?=ab=bg’=af?

ax® + 2hxy + by* + 2gx + 2fy +c=0 aaug QG BaenCarpamer Ghlé@Loranme
(A) h=abbg=af ,, .~ (B) h®=ab, bg?=af?
©  h=ab? bg=of @) h?=ab=bg=af?

B | o 48 o SHB/MS/16
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110. Two spheresof radii r; and r, cut orthogonally. The radius of the common circle is

V nrn ) R (B) nn
,[ 2 4 2 : ‘ Jh+n

n+n

r,Gogid 7, 7D 2 drar Qe eul L hisEr @arya;@srrmg Qeugssrs Qe ins Qarer@pbd erafle
SupPipE Qurgieurar a1 sHer gyrib

L nr
(A) 172 (B) 1°2
R . R ,
© < ' , @) nn
n |
.111. The equation of the cylinder whose generators are parallel to-the line %=12—=‘-§— whose
guiding curve is the ellipse x%+ 2y =1, 2=0
A x*+y*+2t=xyz ' | -
- (B) Pryte=x+y+z
© P+y’+L=xy+yz+2zx
% 3x2 +6y° +322 ~22x +8y2—-3=0
x+2y2=1 2 =0 eremp jBei'raJl‘_l_LB aufl BLFHID euenETEIMFLITSESILD %: _yE =§ Grér;p Cerilighe

/

enesmwirer Gan® WpLiuréfwrseab o drer 2_gpenemudlen swerUm
_ : 020
A P+ytii=xyz

B) x+y’+l=x+y+z

© x+y*+22=xy+yz+2x

(D) 3x®+6y2+32% — 222+ 8yz-3=0

SHB/MS/16 . | 44 - B



112. The centre of the sphere 6x% +6y% +62° -8x+10y-182-13=0 is
A (4,-59 | ;( 2-53
@ w37
© -1018 | ) (4 =5 3) |

33"

62 + 6y” +62% —8x + 10y — 18213 =0 aréirp CanensBen epiowitd

e
© @-1019) S o (1;_:;3)

113. The equation of the sphere having its centre at the point (6,-1,2) and 'tpuéhing the plane
2x-y+22-2=0 : .

A  xr+yP=2?
B *P+y*+22+12x-2y+42-16=0

€ 2+y*+12x+2y=0
V:q2+yz+z2-—12x+2y—4z+16=0 L

(6; -1,2) Grdfr;é Yeratlenws mmu.:wrr&eqtb 2x -y +2z — 2.= 0 eranp peTEMHH Ggrﬁi@és Qareir(b
2 éter Gasrrmgﬁdu‘&mdﬂu TLTeng) | ‘
@ xPay=z?
®  #+y+2’+12x-2y+42-16=0
©) :;2 +y2+12x+2y=0

D) x*+32+2°-12x+2y-42+16=0

B | | 45 - " SHB/MS/16. - -
' : ’ ' [Turn over



114. Area bounded by a curve C, using Green'’s th_eorem is

115.

116.

SHB/MS/16 46 ;

(©

- ©

W -;-J‘xdy—ydx (@B dey—ydx
. C - T

© ([F.dr . @ [Fxdr
o ; ¢
Afarav Cgppsas uu.usim.n@,sﬁ C arenp auenemeuanyuimed @QQL’JLL. LuEHuen urliuaTey
. :
@ 5[xdy-ydz ®) [xdy-ydx
c , ' : c .

© [F-dr - ® [Fxar
c . ' c

Length of the lactus rectum of the ellipse 2x% +3y* =6 is

4

A

'“lal |
ol&n &=

2x% +3y* = 6 aramp far aut L Hen Qscicuswifen Benomeng,
A) ®)

@)

o3 -

4

3

¥3
4

The equation of the normal to the parabo_la. ¥% =12x which makes on angle 45° with the

axis is
(A) x+y-9=0 Q(‘x-y—s):o
©C) x+y+9=0 . - D) 2x+3y=0

¥® =12x erénp Ureu@eTLEADE eyl QsRCsT() SEfpe 45° Catampas gHUBsHamed

SFFOHUM_TENG _ _
(A) x+y-9=0 ‘ B) x-y-9=0
(© x+y+9=0 D) 2x+3y=0



. 117,

118.

. 119,

© S 3 | A

Evaluate [cos*xdx °
g S 3
3 3
| i D . 6
3
wHlIy sreRT J'OOS" xdx
, 0
@ 3 (B) 3
3z ' 3 | ;
© = T
Ify={x+«/,1+x2]m,then L+ %)y, + 09 =
@ o0 I ® my
© my D D

N N . . m
: y=[x+J1+x2] arafléd (1+x%)y, + xy, =

(A) o . . _ .szy

© m @)

. Find the radius of curvature at any point of the curve x=acos®d, y=asin®@

A) 3acos? 6 , \ y 3acos@sinf
(C) 3asin?@ : (D) 3asin20

x=acos®d, y = asin® § aenp cuameraiariE cuanaraflen Q,ryu’j FEeug R Lerafufler smei

(A)  3acos?d o (B) 3acos@sind
(C) 3asin’@ D) 3asin28

47 - | SHB/MS/16
: - [Turn over .



120. ﬁ'xyz dydx‘is :
11 ,

A 37740
47/30

Tixyz dy dx~ én wfiy
11

(A 37/40
(C) 47/30

X

. 3
121. Isin”' xcos® x dx =

0

1
© 280
Isin’ xcosbxdx=
0 ,
‘ 8
A) -
@) 693
1
‘(C) 280

1
122, [x'(l-x)dx=
0

4!
@ o
o 2

8!

1
Ix‘l(l -x)%dx =
0

4!
w 2
o 2

8!

SHB/MS/16

48

®)
®

®)

®)

3115

62/15

31/16
62/16

®) 8

®
®)

@)

®) =

o



123. If f(x,y)=c then % is

@w £ ®

o = - o

flx,y)=c aafid g-x’i — e Ay

of
A %
=
‘ ox
@ ®
z

d(u,v) O(x,5) _
Hx, y) o(u, v)

124.

© o | O

o(u,v) 9(x,9)
o(x, y) a(u v) ‘ \ .
@ 1 - S ®

© o - - o)
'125. If .’u=tj:an'1'(yl x) then the value of 82_u+§f£ "’
. v ax2 ayZ
@& 2 } ®)
o 0 L S (1)
) . Pu u
u=tan (y/x) erefled 3::: 6;; -6t m@uu |
@ 2 | - ®
© o S ®
B : ' 49

®

" 5 : L ®

oleple ¥R

olRple 2R

SHB/MS/16
[Turn over
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126. The particular integral of (D* —4D + 4)y = cos2x is

(A) %sin'2x | . V—%sin?..x'

©) % sin 2x | O - % sin2x

(D —4D + 4)y = cos 2x én Apuiy Siraunang

(A) %-sin _2x (B) —.—;— sin 2x |
N (9)) 1 sin 2x | (D)I» -1 sin 2x
-4 ' ‘ 4

127. The solution of x®p* + xyp- 6y =0 is ,
@) (y-x-0) () =0 ®  (y+x- c)(xy )=0
© (y+x-c) (wy+c)=0 . W(y ex?®) (yx° -¢)=0

x*p? + xyp - 6y* = 0 e Firaunang
@) (y-x-0) (xy-0)=0 B) (y+x~c)(wy-c)=0
© (y+x-0)(xy+¢)=0 D) (y-cx?) (yx*-c)=0

128. The value of I xy dx+xy® dy, C is positively oriented square with vertieces (1, 0), (-1, 0),
‘ % : _

(0,1) and (0, -1) is
' B)

¢ 3 o

fwdr+mtdy, C aaug (LO), (-L0), (01, (0,-1 ofw ydelsmer Gpyrs
c ’ :

e

&HRUESSILCL sgIMD arafler Agnansulcr wHnSH

@ 3 S ®
. 4 ‘ . '

© . 3 . ()

oo

- SHB/MS/16 | | 50 ' B



129. The angle between the surfaces x?+y2+22=9 and z=x*+y* -3 at the point (2, ~1,2) is

@) % | | ®) cos-l[%]

o.,. ) (16
(C) 60 . Vcos(sm)

L4y +27=9, z=x"+y"-3 e LIOUsEsEG (2 -1 2) aép ydreflie Ge Gerar

CEmenTLD , ‘

16 | 16
a) =5 : - 16
@ o - ® W[Jﬁ}

. , 16
C) 60° - S . -1
( ). . _ | (D) cos [T2 IJ

130. The general solution of (D?+4)y = sin2x

y . : o cos2x

(A) ¢cos2x+cy8in2x . %q§os2x+c2s1rl’2x—x .

©) ' ,_xco:Zx ' . " (D) ¢ cos2x+cysin2x+ %08 2x

(D* +4)y = 8in 2x ér Qg Sireurang

(A) ¢ cos2x+c,8in2x - B) ¢ cos2x+c, sin2x.——xc°82x

© -EE (D) coos2xtcysin2x T8
131. Vr"= ————, with usual notations.

@ nvrt o | | ®

PP @) 0

aupasorar GHuSGaafie, Vr” =

A ave? | o ® i

C) n iy o D) 0
B ' _ 51 »  SHB/MS/16.
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132. The unit vector normal to the surface xzy+2x;e=4 at (2, -2, 3) is
A)  +2@+2j-2k)/3 B) (GC+2j+2k)3
y (~i+2j+2R)/3 . - D) @-2j+2k)I3

xy +2xz = 4 eénp garHpE (2, -2, 3) erenp yetalude e QeudL i
(A 2G+2j-2k)/3 B) @+2j+2k)/3
(©) (-i+2j+2k)/3 D) (-2j+2k)/3

133. In a metric space
) Every open sphere is an'open set )
@) - The intersection of a finite number of open sets is open

Then .
(A) _ Only () is true (B) Only (i) is true

% Both (i) and (i) are true @). Neither (i) nor (ii) is true
S Qui s Qauafiude

()  paQans Spps Cararapi> Spis saroTED

i) yep aerafsmsSaona Spps seiseicn Aeul Qésamrd Spps 5émrmn@Lb
erefled . |

A) (O i ECw slwreng B) (i) v EGW sfwreng

© @ wppd (i) @ranGo shwneremai (D) () LHpd (i) GrenEid shudbe

134. The value of Ix dx+ydy+zdz,where C:x>+y?+22=a?, 2=0
c

A 2 ' B) 4

© 6 - - Ho

Ix dx+y dy+z dz, Caenug 2* +y* + 2% =a?, z2=0-énwfiiy
c : .

@ 2z . , ® 4
© & @ o0

'SHB/MS/16 o 52
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135. Find lu.b and g.lb of the sequence 1, —12——,%

@)  lub=1, glb=1

- PP lub=1, glb=0

136.

13T

auflens Qgmi l,l, ,l,l,
- 2 45

0| ==

Epeurp@ueir (g.1b) wrg?

@A) lub=1, glb=1

©) lub=1, glb=0

sas

).

The limit of a convergent sequence in R is

(A) ety wl @b (Unique)
(C)  qpiqefisd (Infinite)

A subset of a countable set is -

(A) = uncountable set -

M countable set

(©) . bounded set

(D) unbounded set

TR GHESE SATHHE 2L HEwTLD

(&) cemafiL Wiy SeTd

B) caranspss SewTLD
(C) eunbyentw sewtid -

D) eupbubHD Sewrid

11
’4’5)

®)

D

®)

®

R-& @il auflenas Qgm_fen rédemnes eS| |

D)

®

)

1
vee, e aee
n

. L
lub=1, glb=~—
U g 2

lub=0 , glb=1

S |
lub=1, glb=—
uo==%, 8L0=3

lub=0, glb=1

Zero
Two.

el wib (Zero)
Qren® (Two)

VGO

53

i e B8 APL CodarbOuer (ub), Bsi QuAv

'SHB/MS/16
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138. - Every subset of a discrete metric space is

139.

140.

Closed
B) Open

(C) Not complete

(D) Not closed

Ths P 2L sarapl gafl Qo Mé Qauefue

@) eyug

B) Jovss

©)  wyevurazoe
D)  eyusoe

The vélue of }1’_% sizge
@ 5

or g

fim g b

@ I

© 2

The sequence 0,1,0,1,0,1...

(A) hasno limit points

(B) hasone limit points "~

& has two limit points

(D)  has inﬁnit;e limit points
0,1,0,1,0,1... eremmp auflenss Qsm_fe
A  emaaealydaefiyn Qoame
B  emadamelydral o drarg

©) Quen@ erevamariyeraf 2_dreng

D)  pyeiloraomaiydred o drerg)

| SHB/MS/16

- ®

. .b4

D)

(B)

)

Ot o
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141.

142,

143.

If A {1 23 }the function f: N—)Adeﬁned by f(m)=—2~ is
2’ 3’ 4 n+l

(A) one-one only

“(®) ontoonly

(C) - constant function

V one-to-one and onto

123

esemmA{
234

} Lo;pym f:N > A arénp ariny f(n) ——+~i- T mmuu.lmlwuu@aﬂmgj caflé

A @e&ryé@srrarmnm &ty Lm_@m

B) Gué sniywlHd -

(C) e smiy

D) gemsQaramprear Legi)gl.e Guoéd gmiry

Ifa = =2 and Gy = 1/(2-&- a )the sequence (a,) is

@  g22V2. ) 2, JE@-2),...

i Jé,\/(zwi) (D) J_\/(2+J")2

a, = J2, G, = 1/(2 +a,) eaafleé (a,) erenm Agmit

@ 243245 S ® i Aa—do,...

© V2.Je+ve ... | o J‘J(2+J’)2 '..v.

Which oﬁe is uncountable?
& R |  ® @

© Z : @) N

&Gy QsnBasiuQararfle oy el 5485 S0w?

@ R S ® e

© ' Z . - ®) N

55 : - ~_ 'SHB/MS/16
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'144. For the linear programming problem
' Maximize z =12x, + 8x, + 14x, +10x,
Subject to 5x, + 4x, +2x5 + x, = 100
2% +3x, +8x3+x, =75

%), X3, X3, X, 20
- number of basic solutionsis
o6 ® 10 © 12 ®). 15

Sg;asmn_ Cpfiens Qs L serradp@ ergsman Sig LI Siraaar n_.arerrsn?
BUQufigrég z = 12x, + 8x, + 14x; + 10x,
Bupgeenadr: 5x, + 4x2 +2x4 + %, = 100

2%, +3x, + 8%, + x, =75

QuE X, X;, X3, x,2°0

@ s  ® 10 © 12 ® 15

'146. - To bring the LPP
Minimize z = 3x, + 5x,
Subject to x, +x, = 200
0<x, <80
| 0<x,260 - |
to standard form, the following variables must be introduced
(A) 2 slack variables ' ‘
(B) 2 surplus variables
(C) 2 artificial variables
w one slack and one surplus variable

&pargpid Cpllans Qswddi L s semsens sywoman qu_aj,sﬁp@ Qarewr® euy 9_|_L|@§§ Ceuehrig.w
rlEdr wireneu? :

Bsffigrags z = 3x, + bx,
Pupgemenser: x, + x, = 200
0<x, <80
0<x,260
(A)  2Qsmiey wrHser
B 2edstugurer wrhser
© 2 qu.sﬁ)_mas wrhlser
D)o@ Asmiey wIBlLb G SBs0LE LTIyD
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146

147.

148.

\

A better initial. solution of transportation problem is obtained by
(A) Least cost method - (B) North west corner rule

-

(C) Modi’s method _ Mogel’s approximation method

» Gun&@mr;rgg,js SN &S5 EHEE é\,fp;_r,g <ribu Sirameu 5@6}.@

A) * Gonbs e wen ®) QJI_GLDﬂ)@ Apened aﬁ],ﬂ |
(©) Guomg peop ' ' ' D) Caursdler Ggrymu @pmm

A transportation problem with m —rows and n-columns if number of basw feamble
solutlon is less than, m + n -1 is called ' '

(A) non degenerate basic feasible solutlon
(B) optimum solution

(C) unbounded solution

V degenera‘te basic feasible solution

m—fleng wHMD n —HroseT Ga;rrswn_ @@ Gun&@mu’,sgl senEdd SigliueL. sTEHu §rra.|
sl usaflen eramenfisans m +n -1 erafled 2ig

@A) éla»gseﬁla)mrr sigtiveL srsHug Siey
B) ogps Siay

©  apbupp Siey

@)  SHeogps Sipiiuer srdu Siey

In a transportatlon problem of m rows and n columns, dummy source or destmatlon is

introduced when . .
(A) +Total demand = Total avaJlablhty K Total demand # Total avallablhty

© m=n D) m#n

—;_f,]snr; wHpD n-Hrd AsTaTL. @G G‘urra;@squg a;mmﬁa) GruGurrgj Cumell epautd (1) CamuilLLd

‘@il psiLBEsiLGADS? | '
(A)  QurgsGsme=Qurgs@oiy  (B) Gurgs Gpemea # Qurgs @oiy

© m=n | @) m=n

57 | SHB/MS/16
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'149. The formula to calculate the Weighted Mean Flow T@me (WMFT) is

@)  WMFT =3 WF, (B WMFT=WYF,
. i=l ‘ : . =1

o wr-Swrfsw o wer-Zwe/Sn
) i=1 i=1 . i=1 i=l

o syref uS],sansu CosHen Qqu.GDQJ 24173 @pmgpuﬂ]w AL GT(pSOMD

&). WMFT=Y'WF, ® WMFT=W)>F,

‘ i=l . i=1

© WMFT=3WE[3W o wrr-$we/3E
i=1 i=1 i=1 i=1-

150. The canonical form of the linear programming problem is

(A) Max z = c,Zx s.t. Za x; <b, m, x;20
C = . .

(B) Maxz=Zc,-x,- s.t a,-ijjsb,-, i=1,...m, x; 20

~ j= =1

6 Max z = Zc)x, 8.t Za x;<b,1=1,.. m, x; >0

J=1 j=1 '
, ] , o

D) Maxz:chxj s.t.ZaUijb,.;t': ...... m, x; 20

j=1

om Cpfias Qswed S saméden @tuabq auyaugdd GhlaGandr sy srewms

A Maxz= ch s.t. Zax sb ...... m, x; 20
Jj=1

B) Max zficjxj s.t aﬁixj <b, i‘=1, ...... m, x;20
j=1 J=1 ‘ ‘

€C) Maxz= Zc,x, 8.t. Zax <b;, i=1,... ni,vszo
j=1 : :

D) Maxz=zn:c,-x,- s;t.Za,,- 2x;b;,1=1,....m, x;20
J=1 . .
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151.

152

The number of evaluations are required in a sequencmg problem involving n jobs and
m machines is

W (n!)™ sequences o - ® '(m!)" sequences

© (n—l)! sequences . . D) (n!y"_l sequences

n Caumesd wppo m @mp@urm&mmas Qsrer(H <9IGDLDIL|ID aflesuBsgise a;«meseﬁm@j
CaamauliL@b HOTHEET | _ .

@A) ()" aufens gpapaer ' ®) (m!yI auflens Qpapaer -

©) (n-1)! aullews Q,pmiossh " ® ) afes geapadr

When we use graph_lcal method to solve the L.P.P. it contains

M 2 variables

3 variables .
(C) greater than 4 variables
(D) 4 variables -

TG qurrm Qewred apenpd S sarbfenan er@urpg ereflw @mmuﬁla) SUGTLILLD pedLD S
A) @@ LuysgTar Aswed Yo @LL sasdler 2 wrhadr @wmbsTa

B  @muypsrar Qswd peans HLL sarésdd 3 wrhsdr @mbsrd

©) @mugssrer Qswd wpens S semadld 4 wrilaEréE sfsors @@pgn@

D) emuysster Qe oS L sawrsfled 4 wrdlsar QmbsTed

153.

- The following L.P.P Maximize Z =3x, +2x, subject -to the constraints 2x, +x,<2; -

3x, +4x, 212, x,, x, 20 possesses —————— solution.
(A) Optimal solution

(B)  Feasible solution

V Peeqdo optimal solution

(D) Unbounded solution

du@urﬂgmﬁ@ Z=3x+ 2::&:2 ﬁupgmm&erf 2x1 +x, < 2 3x, + 4x2 2\12 X, X3 20 erep @@ UgE
QeweP L& sansdpe ﬁmussu@ugsug — §itey.

A) 255w Siey

‘B) srsHu Sey
(O Qumii2 gz Siey

() QuALIHD Sy

59 o SHB/MS/16
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| o
'154. Find the eqt.livélenoe relation induced by the partition {{1}, {2, 3} {4}} of 1.2, 3, 4}
@  {@L1)@2)63) - | |
® {01} 2)63) @)} |
@7 {112 63) (419 23)62)

(D) None of these

{1} {3} {4}} Gl;si'r;o 9Ofey {1,2, 3, 4} -6 18 greTGLd FDEEFTIT STeRTE

@  {11)@2)63)
® {(1)2)63) @)
©  {(1)(22) (6 8)(4,4)(23) 6 2)}

D) @eapide ggildeme

v155. Let A be a set with ‘n’ elements. Find the number of relations that can be defined on A.

GV B n

@ 2 ®) n?
A erénug n e guyseT Qatar. sembd cTers. A-ar Glod VUTURESIUL QuUId Gé;rr;frqa;efﬂén
aamefidons , . ‘

w2 | - ® n

© -2¥ ® »*

156. .If R is a ring such that a* =a for all ae R, then which of the following is true?
(A a+a=0 B) a+b=02a=b
(©) ab=ba o & all are true

R arénugl g eueweniub Cogib o> =a, ae R arafle) £Gip Ga;rr@é&ﬁuf_@ehq'r smppsaiic erg) #f? |

A) a+a=0 ' - B) a+b=0=>a=b -
(C) ab=ba D) - soassd s

. SHB/MS/16 60 - - B



157.

.158.

6 -2 .2

Product of two eigen values of the matrix A =[—.2 3 —1] is 16. Find the third-eigen

L2 -1 3
value
® 3

@ 1 | | |
[ g ® 4

2 -1 3
LI apeotd GTeten?
@A 1 SR E ®) 3

© 2 - D) 4

Let H and K be two finite subgroups of group G. Then |[H K|=

HAK| | HAK
@ - HoK ~ ®)
|1 S
[HnK| | |H] K]
© >
K . . [H K|

H Guogyib K arémian epgeydp Gen o1 @ekisd ereflé |H K| =

|  Wmﬂ‘ N . |H K|
(A? |H] . | R | (03)) ‘Kl _
HAK] |H]&]
© HE | ® EAE
61

6 -2 2 . | ' : '
T A= [—2 3 -1] e sieflfier Qram® Hpliy gpotisalear Aupsss 16 aalld, aperprag
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159. For the problem
Maximize : z = x, +3x, +3x,

Subject to : %, + 2%, +3x5 =4
2x, +3x, +5x3 =7

X;,%5,%3 20
%=L x,=lLx,=1is—— 9
(A) Dbasic feasible solution (B) - feasible but not basic
(C) degenerate solution ' w - infeasible

 BUQuAgTEEs : 2 = x, + 3x, + 3x,
‘@Ubgwm&g}: X + 2x2 + 313 =4
2%, + 3%y + 524 =7
X;,%5,%3 20
Gm;f;sa‘m_ aan&dlpG x, =1, x, =1, x; =1 erenug
A) @iglueL ghyew Sitiy (B) THULIZ! pemTed anq.uuml_u.urarg; DI
©C) Geopaurer ity (D) gHyMLWIFH®

160. (Z,+) is a cyclic group wi'h generators

A) p 0 and1 ®) 2and3

M 1 and -1 ®) {e}

(Z,+) aenug) @ Ul Ls@GID ——— eranueme SIFE 2 MunSSaeT
A) 0 Gugibl - B) 2 Cogib 3

(©) 1 Gogid -1 D {e

161. Let A, be the set of all even permutatlons in S,. Then A,is a group containing

permutatlons
@ n! | . & n!
© (e ) @

~ S,-a A, erenug @ul e afiens wrppibd erafler A, Graﬂug; — — aflers VI.DITﬁ)jDI.b 2 dver g(m

GO

' - - n!
(A  nl | | ®

© (n+1) o O (n-;l)'
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"162. The order of 3in (z,+)

@ 1 ®B) 2

© 3 . C PP infinity
(2,4) -6 3 ér auflews h
w1 I ® 2

© 3 . D) ppusppg

163. f:R-—>R* given by f(x)=e€" is
(A) not'onéoone '

@7 onto

(©  not onto
(D) not a function

f:R>R" -& f(x)=¢* aenpy mmrymgéauuﬁ_l_rrd). gty
A @éftgé@srrs%rg; SO '

B) Cuo sy |

C) Guwe sy oo

D) sy o

164. The envelope of the family of circles (x -a)? +y% =2a, where a is the parametei' is
M y2 =2x+1 ' B) x2 =2y+1
©) x=2y*+1 | D) y*=1-2x

(x-a)+ y? =2d, a-geoaiua®, e aJLL;é Gwider supey Car®
NI =2x+1 . ' B x2=2y+1 -
© x=2y*+1 : s D) »*=1-2x

B o ' _ 63 _ SHB/MS/16
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165. The point of contact of two spheres x2+y%+2? =25 and x?+y%+22 -24x-40y-182+225=0

¥ (343

® - (12,20,9)
© (00,0

2% +y% +22 =25 Gogib x*+y® +2° ~24x 40y 182+ 225 =0 eréinp Gamemiiser Qeuliq&Qamarenid

Yerafl-

12,9
@ [‘5" 4 E)
®) (12,20,9)
©) 0, 0,0)
DO  ALLD

18

166. The number of asymptotes for the curve r=

: M 'No asymptote

(B) One asymptote A
" (C) Two asymptotes
(D) Three asymptotes

1-cosé@

r=
1-cosé

ST QUENSTEUGHTES) 6TSHS et Qgreneg Agr® Car@ser
@A)  Gsrews AsTH Csr@ssr Goma

®B) oo grews Asr® Gank

© @ren® Qsrevws Agn® Car@adr

D) ey Agrenas AzTd Candsar

SHB/MS/16 | 64 - B



167.

168. .

169.

The radius of curvature at the origin for the curve x*® + y* =3axy is

@ 2 DY &

g,
1 I T
© 5 o L

x®+ ys =3axy erenp cueneTeuanyullen %ﬂﬂq&aﬂuﬁlo’) QUEDETRUITHLD

@ £ ®) %‘i
1 1

The polar equation of a circle is
M r* —2crcos(@-a)+c? -a?=0

B) r?+2crcos(@-a)+c’-a’=0

© l_‘z ~2crcos(6-a)—c_2 -a? =0‘

MY r?-2crcos(@-a)+c? +a%=0

e L gdler Gurem aulg.eué soeTUT(H
A —2crcos(0—a)+cz~az=0
B) r?+2rcos(@-a)+c-a’=0

(C)_ r2 —2crcos(§-a)-c? —a?=0

‘D) r?-2crcos(@-a)+c?+a?=0

The Pedal equation of the curve r? =a®cos26 is
@A) r’=ap o ®) r’=a’p’

© r =ap® _ . - PP rP=ad’p

r? =a?cos28 eTemy euenTuSiel UTGE FLeLIm(h
@& r=ep ®) r*=a’p’
€ r’=ap’ ® r’=a’p

- 65
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170. The coordinates of the centre of curvature of the curve xy =2 at (2,1) is
717 : - 13 13
A —-— —_—
® (33) | ® (23

© oy o (2]

2,1) - xy =2 eréiim cueneTey cuenTulle auaneTay enwoigElen q,u.:ﬁ@,srfmwm

77 1313

@ (23] e (2Y
| 187

© O | o (2]

171. The formula for radius of curvature in polar co-ordinates is

(rz +".2)812 (B (r2 +1;2)3I2 .
r? + 27 — ¥ ' ré+2r2 —rr
(C) (r2 - ,-.2)3/2 (D) (r2 _ ’;2 )312
' r?+27% —rf R r2+2r% 4
SO Yusdsreaseiisd aumara me;i)‘slrm GSHmd
. (A) (r2 + '-.2)312 . (B) (rZ +i’2)312
r? +2f% - r¥ r2+2rt —rr
(©) L—r‘)ﬁ”_ (j)) M
r2+ 27 -7 T2t 4

172. The angle of intersection of the curves r=sin 8+ cos @ and r=2sin@
. T ' 3
M. a= 4 . (B) a—E
z
8

© a=Z o ®) a=

_z B oZ
A a= 1 | | ®B @ 5
_z _Z
SHB/MS/16 66



173.

174.

175.

Find the particular integral of (D* - D -2)Y =sin2x

M cos2x —3sin2x o ®B)  cos2x +3sin2x
20 - 20
—c0s2x +38in 2x - ~cos2x —-3sin2x"
C S
©) T ©) —
(D? - D -2)Y =sin2x ér fipliy 5&@@:&; &Teh. .
" cos2x—3sin2x ‘ cos2x + 3sin2x
A
| A 20 ® 20
| —co82x +3sin2x . - —cos2x —3sin 2x
©) o ®) —
dty dy
Find the general solution of the differential equation E— +3— o +2 y= 0
/ y=ce ™ + e o B) y=ce* +ce”
(C)  y=ce+ce™” - O y= ce” + éze‘zx
d’y N dy 9y =0 crd .Q L e e Qe & .
_ W + I + -2y =0 créinp auens&EAa(p swenIm e Qugis Sirey smewr.
B) y=ceT+ge™ B)  y=ce” +c,e*
©  y=ce™+ce™ D y=ce* +ce™
The paftial differential .equati.on of all spheres whose centre lie on Z -axis is
A) xq+yp=0 | ®B) x+yq=0
(©  x-y9=0 . - V xq-yp=0
mwud Z-oiEs Gud odrer ador Caremisefien U@ﬁé@rﬂm (partial) mmesés@é;@ swenun®
GremLIg) ‘ | ' _ | ’
(A) =xq+yp=0 ®) xp+yq=0
©. =2-y9=0 . ® xg-p=0
67 o SHB/MS/16
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(s-2)

176. Find L“{—iz—}

@

N

—e-z--‘—[&:5 +.4t8]
360

-ff'-[et's +4t%]
720

L—x { Z:..Lzzf } 8 GRS

@A)

©

177. Find the solution of y+px=x'p?

A)

g

y+ px=x'p® aénp swerum e Siey

A
©

—ef-[st" +4t%]
360

e
£ 65 +4¢°]
720

xy+cx® =0

xy+c=cx>

xy+ex? =0

Xy +c=cx*

®)

(D)

(B)

()

®)

®

®)
D)

178, Rind the solution of (x+2)%dy +y*(dx+dz)=0

@
©

xX+y+z=c¢

X+y+zZ=c¢

D)

(x +2)*dy + y*(dx + dz) = 0 arénp swemum_.en Siey

@
©

SHB/MS/16

T+y+z=¢

X+y+z=C

®)

o

e2t

——[42° + 6t*
320[ . )

e—2t

720

[6t* +4t5] .

i[4t5 +6¢*]
320

e-2t

6t* +41°
720 [ ]

xy =cx?

xy-cx?=0

Xy =cx

xy-cx?=0

x+y+z=c1y(xi-z) .

x+y=2(x+%)

x+y+z=cy(x+2)

x+y=2(x+y)



180.

179. The part1al dJﬂ"erentlaI equatlon after the ehmmatmn of the arbitrary functlon [ from

z=f(x*+y%) is
(A)  px+qy=0

®) _py+gx=0 . | . o |
w py—qx=0 ' . ) .
@) p+g=0

2= f(x* +y*) - emiy f -8 Badlemed eﬂam_s@m ugdl ma’:&a;@es@ soemun®
&) prtqy=0
B) py+gx=0

(© py-gx=0

@) p+g=0

The partial dJﬁ'erentlal equatmn obtained by ehmmatmg the arbitrary constants a and b

from 2z = ax+by+\/a +b% i
l z=.px+qy+1/p2+q2
® z=pr+gy+p*+q’
©) --z'=p¥—qy+\/'p2—d_2 |
D) z=x+y+yp*+q®

z=axl+by+m -SmHsl a, b -g &b des@ind u@ﬁmm&é@s@&weﬁun@ ¢
() z=13x+qy+Jp2+q2 |
®) z=pr+qy+p’+q’
© z=px-gy+yp’-q’
69 ‘ o SHB/MS/16
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181. L[sinh ax] =

@ w | ®
© sf;z : | L Msz ?_-az_
* Lisinh ax] =
@ 25 e =
° = o
182. L“[ﬁﬁ-}
| (A)  e*cosx | . (B) e*coshx

() e *sinhx o M e *cosx

L"[ s+1 ] _

s2+2s+2] -

(A) e"cosx . B) e *coshx
(C) e *sinhx : ' D e cosx

183. The moment of inertia of a thm uniform rod AB of mass M and length 2a about the line
through A and perpendicular to AB is

gf %Maz | ®) 4Ma?

() Mad? ® Ma-

M Penpuyid, 2 Bergpwd G&né'm_ &yren AB ererp s Gullen sLsfpenr A erémp yerell euflEF
Gmm@m AB &@ Qsngssrengioren Gar_eaiL Qurmss!

@  Sua S ® aMa?
© M @ Ma

SHB/MS/16 | | 0 . B



184.

185.

186.

If A and A’ are the greafést heights in the two paths of a projectilg. with a given velocity for
a given range R. Then which one of the following holds '

&) R=h¥ - ® R-JWW

© R=2VhW . MR:NIW-

8 GHLALL HasCasslod QsrRasiul L dfés R &, @i aflQUIG SioLyb s e wkisdr
wpeopGu h, K Greuﬂa) &p G&n@a&uu;@mareumym mﬂu.lrrso'rgl aH?

&) R=h¥ - ® R=Vw

© R=2VrR' © R-aSiF

A stone is thrown with a velocity of 39.2 m/s at 30° to the horizontal. At what times it will be '
at a height of 14.7 m?" '

@ 2 seconds . ‘ M 3 seconds

(C) 4 seconds . : T D) 5 seconds

om sdonarg 30° (lermgﬁa) 39.2 B/ef Qme@ma&gﬁm Gr;ﬁlu.ruul_l_rrm 14.7 8 e wgsens oLy
G0 CHyb '

A) 2femgsdr - | ', ® 3 Gﬁlmmq.éseir

© 4eSemaadr | (D) 5efemgser

A body is thrown vertlca]ly upwards with a veloc1ty of 1962 cm/s. How hlgh will it rise?

(A) 1960cm oo~ . - (B) 1961 cm

M 1962 cm . : D) 1963cm

Glamggsgn's e Qurr@ar 1962 Qz. Lﬁlaﬁl ) Qmaﬂmsg@w sr[b]u.lum_t_rra} crmmarm 2 WD euenty |

Qsogb?
(A) 1960Qs.5 | ®) 1961 @s.L,s
©) 1962@si8 (D) 1963Qs.8

n . SHB/MS/16
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187. Find the resultant of velocities of 400 cm/s and 300 cm/s inclined at-an angle of 60°?

/ 100 J—7 cm/s

®) - 100 cm/s
© V37 cm/s
D) 87cmfs

[ODEIC) @m&@msm&m 400 Qs.5/6h, 300 Qe. LB/G&] 60° GaremsHe o draven eraﬂa) amm;ﬁ]aﬂ

QAgn@LiL eTenen?
(A) 100 V37 Gs.8/ef
(B) 100 Qs.5/6fl

(©) 37 Gs. 8/
D) 37 Qe.B/eh

188. . Moment of Inertia of a thin uniform rod of length 2a about a line through the mid point is

4

Ma? - o ' 2
a - » ® 41&;_0
2 ’ : , 2
© 21\:0 . D) Ma

t

2a fergpenLw 9@ &ynenr Canallen oigen Gpr'.r(:&rr('BVGlurr@§g| evwiydrefl anfluns Gedgib

feavaws SoLiLsSpern

' - Mad? | - 4Ma® .
A - 3 o (B) 3
© 2Ma? | ) Ma®

5 | . " s
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18_9. The velocity component in the radial direction is

@ - | M

SECIE , ® 70
SpenrsHensuliey S@&G@&é’ &y ,
@ 8 ® i ’
© & D) i

190. When a particle projected on a inclined plane then the Range on an inclined plane is

e 2u cos(a —ﬂ)

@ gcosf
_ 2u®sina cos(a - )
® r= geos®pg
M r _ 24’ cosasin(a - f)
gcos® B
_2u sin(a - ﬂ)
D) r= gceosfB
RO sls@er sTLFaEHD UDSASHuLD Cung Sige sTLger gTgd .
@A r _ 2ucos(a-f) ' '
'~ 'gcospf
_ 2u’sinacos(a - f)
® r= gcos® g
~_ 2u’cosasin(a - f)
© - re g cos? B
_ 2usin(a - f)
D)= gcosf
B | | o . SHB/MS/16
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1v91. | If the Attributes A and B are negatively Associated then

(A)x(B)
@ (4B)>ET=

 (A)x(B)
® (4B)===
V(AB)<(A)X(B)
S ® B> ‘A]f)

A vpgb B erenp uayssagser arifamp uarurésd Qaream_ameu arafld

@  (4p>2xB

N
© (4B <D
) (AB>>@

‘N

192. The mode of b1nom1a1 dmtnbutmn B(7,1/4) is

¢ 0.2

T ®) (64
© @5

™ 69
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193. The meanof n observations %y, X3,.....X, 18 X . If each observation is divided by p=0 then

@ zp ®) z-p

" - @ Eep

%y, Xgyern X, GTEAD N Haupisaficn st @ syref X . gaiQaune elleugris@sh p =0 eénp eremamma
éj@é;&ﬁl.lﬁ.t.ﬁd)‘ﬁ@l.é@lb 43 efleuriisefen sl @ sqrafiumang |

A xp ‘ - ®B) x-p-

©) D x+p
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194.. The two regression éqﬁationé are 3x+12y = 19, 3y +9x =46 . The correlation coefficient is

@ --—@ R ® -

" 4 —%‘ o ) 2—;-5 -

@reinG orfiaic Qgm_iLié osnurG 8 +12y =19, 3y +9% =46 e @.'_@mmasm@m&mg
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©.195. The corrélation coefficient always lies between

5/~1'amd+1 (B Oandl .

(C) -8and+3 (D) -1ando0

G Bpais Asepedan iy apPipe BeL b Gréen
@ -luopgod+l | B Owppid 1
(C) -3 wpmbd +3 e D) -1 wpmbd0

B | B  SHB/MS/6
' ' S [Turn over



196. If Xis a random variable, then Var(aX +b) =....., where a and b are constants
- (A  aVar(X) |
®)  aVar(X)+b

©) a*Var(X)+b? ‘

@K;z Var(X)

X GTG&I:LJQI W ammuuﬁﬁq wrflureme, Var(aX +b) =....., a, b ergrug wrhled
A) aVar(X) | |
B aVar(X)+b

© a&*Var(X)+b?

@ & Ver(X)

' 197. The simplest way of diagrammatic representation of bivariate data is called

M Scatter diagram

(B)  Frequency distribution
© Bar diagram |

(D) Pie-Chart

- @m wrppeteysatien greflenen erafiw euenyLL @;o'mg)uﬁl_é) @jﬂﬁ@é&ﬂ'l;@ﬁ? wop
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198.

199.

200.

For a symmetrical distribution, the value of f, is

Ry

QA 1
€ —1to+1

@@ FFET u:,rmeﬁlei). B, —én Wiy
@A 1
©) -1dmpg +1

QD.:MD.:SD.:
@A) 10:15.: 12

/10:'12:15
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A 10:15: 12
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For a symmetric distribution

@A) =0

©) u4>0
R SWEET LTRSS
@ =0
©  H> 1]

(D)_ —§3to+3
® o

(D) -3 Ampg +3
® 12:10:15
M) 12:15: 10
B) | 12 : 10 : 15
®) 12:15: 10
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IMPORTANT INSTRUCTIONS

This Booklet has a cover (this page) which should not be opened till the Invigilator gives signal to open
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side of the booklet cover carefully to open the booklet. Then proceed to answer the questions.
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for any item ® is the correct answer, you have to mark as follows :
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‘ tlus Quesnon Booklet and the Answer Sheet out ‘of the Exammatmn Hall durmg the examination.
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