Set No. 2 14P/217/5 Question Booklet I’~lo105 0
(To be filled up by the candidate by blue/ black ball-point pen)

Roll No.

Roll No.

(Write the digits in words)

Serial No. of OMR Answer Sheet

....................................................................... (Signature of Invigilator)

INSTRUCTIONS TO CANDIDATES
(Use only blue/black ball-point pen in the space above and on both sides of the Answer Sheet)

1. Within 10 minutes of the issue of the Question Booklet, check the Question Booklet to ensure that
it contains all the pages in correct sequence and that no page/question is missing. In case of faulty
Question Booklet bring it to the notice of the Superintendent/Invigilators immediately to obtain a
fresh Question Booklet.

Day and Date

2. Do not bring any loose paper, written or blank, inside the Examination Hall except the Admit Card
without its envelope.
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row of the Answer Sheet, by ball-point pen as mentioned in the guidelines given on the first page
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Booklet.
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-- No. of Questions /vl @Y Wew : 180
Timie/®W : 2% Hours /¥R S TR ' Pall Madks/qwhs : 450
Nete : (1) Attempt as many questgans as you can. Each question carries 3 marks. One
mark will be deducted for each incorrect answer. Zcromarkmllheamrded
for each unattempted question. :

I v6 N @ T W RS W TR TR 3 3% W ) A T WS
mwmmmlmmilamnm@wr

(2) Hmrthanonealtmmanswersmtobcappronmtetotheommct
angwer, chodse the closést one.

R it 45fRe I o aw & ez wia o, @ Pagm a@ T 3

1. 1hethuddmdedd1ﬂ'mbf1!leﬁmﬁ&n~forﬂwpantsqqumequalto
,ﬁaa‘ia.b,c,dism'ﬁn wwmmg

(1) abc+a.bc!+aai+bod @ _abc +abd +agd + bed
a’b3c?d? ' a’b?c?d?
1 1
@ —— 4 - e

2. In an n-dimensional Riemannian space, the number of independent componenta of
metric tenses 9y is

wn—ﬁhmm&ﬂ@m!&n%%mwﬂtwl

C ot I
(1) n? (2 n?-n 3 lﬂ(rHl) 4 }Mt-ll
P> tdm *
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3. IfR S, T,U and V are functions of vatiables x, y, z p and g the Monge’s subsidiary
equations for the partial differential equation Rr+Ss+Tt+U(rt-s?)=V are

Rdpdy+Tdgdx+U dpdq-V dx dy =0 and

R RSTU @ V W xyzp @ q ¥ @ ¥, N Afis swwa wiwm
Rr+Ss+Tt+U(rt-s2)=V ¥ forg =t ¥ o wiEw £

Rdp dy+Tdgdx +U dp dg-V dx dy =0 G ply™- scbydy T oae F
() Rdy?-Sdydx+Tds? Udpan+V dagy=0 . Y-(tb +4)=c

+(2) Refude gy dx +Tdx? +Udp dx +V dgdy =0
131 Rdx? ~8dxdy+rdy2 +Udpdx+V dgdy=0

RTINS T oL
(4) Rdx’-i-dedyJ,Tdy +Udpdx +V dqdy =0

4, Puttmgx-e“ y= —¢ and denotmg% and — byD and D’ respectively, the equation

8.4

x3r= 4xya+4y2t+6yq x3y* is u-andm'med into the equation
xe"ye"mﬁqtshz_qaia_ﬁm D @ D' 3 wfihh s10 w whww
x2r-4xys +4y*t+6yg = x3y* frn wwm § wake am?
(1) (D-2D')(D-2D'-1)z=e3%*% (2) (D-2D')(D-2D'+1)z=e**
(3) (D-D')(D-2D'-1)z =e>*% (4) (D+2D')(D-2D'-1)z =X+

5. The particular integral of the partial differential equation
(D3 -2D3Dp’ - DD'2+2D'3)z=e“" is
awiﬂmmm(n:’ 2D?D'-DD'? +2D'%) z = &** ¥ w1 faftre wurww 2
(1) 4ye*¥ @) &xf—"_‘” @) -Jye*¥ ﬂ‘ﬁ/‘-%xe"”

ALY
(179) I -2 — 2
[~2-14+72

—-—

Y >V +2)! 3P
3\7 " .
@u gﬁ@ -f'ﬁ) Y -'Dy
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6, The solution,of the partial differential, equation s=e** ¥ s
il — e =V T MR

(1) z=4;(x)+é2(y)+€" (2) z=0,(x)+92(y)+eY
@) 2=0ix)+aly) ¥ @ z=¢1(k)+¢aly1+xy
7. If ¢, and ¢, are arbitrary functlons thc solution of t.hc partial ‘differential equation
r-4s+4t=Qip . - :
® 4, aﬁu,ﬁwmﬂ ammmr ds+at=ow wa ¢
(l] z:h(y+2:t)+¢,(y+2x) 2 z= ¢l(y+2x)+x¢2(y+2x)
l?{) Z=01(y+x)+42(y tx) Q) z=eg(x)+ealy)+ xy

8. Thcoompkggql‘uﬁoq_ofghqu.rﬁalﬁﬂu@wﬁnp:px+qy+ml'(l+pz+q2)ia
AR AN T 2= px+qyicy (1+p2 +qg%) B M ¥ R
(1) z=ax+by+cV (1+a® +b?) (2) z=ax+by+c
(3) z=ax+by+c¥(a®+b3) " @) z=ax+b'§,+c/¢b

9. The complete solution of the partial differential equation p2 +q2 =n? is
R 7w T p? +g? =n? WPl W@ R
(1) z= ax+ny+c 2 z=ax+V¥(n?-d?).y+c

(3| Z=nx+@y+c . . ' (4) z;wl(na-—aglé'x+a2y+c

10. The solution of the partial differential equation x(y-z) p+y (z-x)q=(x-y)z is
AR Faww W x(y-%) p+ylz-x)q=(x- y)!#“?rt
M) 4 (x+y+3 xy2)=0 () ¢(x+§+': Js)=o
O $dc+y+z yz/x)=0 @ unuu. “kify) =0

179) 3 R (P.T.O0)
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11. If pis a prime number, then any group G of order 2p has a normal subgroup of order

ﬁpmwmﬁ,amzp%mmc%mwmmmmm
wm

(1)-p-2 2 p-1 Q) p (4) p+l

12. In the motion of a body about a fixed axis, the moment of momentum of the body about
the fixed axis is _ .
w%ﬂ%%:wﬁuﬁnﬁﬂﬁmm%%:ﬁu%ﬁnmmﬂ%

L . 2 . 2
(1) Lax2® 2 lm:’(-"ﬁ] @) M2 ® @) Mk2(@J
2 & 2.7 & dt dt

13. The periodic time of a compound pendulum is the same as that of a simple pendulum
of length '

T TS HEw w1 ad w@ ¢ e oo we dtaw ), Rad o 2
k k2 h h
n = -~ = A
(1) n (2) " 3) k 4) 2
14. The kinetic energy of a body moving in two dime_naiona is
Q Renst # nft FA @ Rz H ofw = 2
(1) 4Mo?+1MK262 (@ Mv?+ MKk292
(3) 1 Mv? 4 1 MKk?62
18. The moment of inertia of a hollow sphere of mass M and radius a about a diameter is
M;wmmaﬁm%tmm'hﬂmmaﬂm%m&aummt
(1) 2 Ma® (2) 2 Ma? 3 I Ma? 4) § Ma?
16. Which quantity is an invariant for any given system of forces?
ﬁ%w&agﬁm%fmm-mwnﬂlm&aﬁmz?

L M N X Y 2
(1) x'v*z (2) RS TAS B) LX+MY+NZ (4) L2+ M2+ N2

(179) 4
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17. The general conditions of equilibrium of a rigid -body are
@ e F wgem § wm vl §
(1) X=Y=2=0 2) L=M=N=0
3 X=Y=Z=L=M=N=0 (4) LX +MY +NZ =0

L.

18. Which set is uncountable?
(1) The set of positive pnmea
(2) The set of integers
(3) The set of rational numbers
(4) The set of irrational numbers in [0, 1]
F wge SEE 27
(1) s vy Tt W Wy (2) Yotel * Ty
(3) whiw womal = wg=w 4) [0,1) ¥ iy st w1 W=
19. A body, consisting of a cone and a hemisphere of radius 7 on the same base, rests on a

rough horizontal table, the hemisphere being in contact with the table. The greatest
height of ‘the cone, so that the equilibrium may be stable, is

wﬁmwuwmrﬁmtwwﬂﬂﬁﬁﬁamﬁuwwmhmm
VR fomeen & 2 & sdhen 39 F wwd § 4 aged W @, W R v © st
Tar ot

(1) V3 2) r2 3) 2r @) r

20. For a particle falling under grnvity in a rematmg medium, if t.hc law of resistance be
mkv", the terminal velocity will be

wuﬁﬁ:ﬂmﬂmtmﬂaﬂdguwihﬁuﬁﬂwmﬁmm» ", @
dwr an B

me @ [—g-]m (3)'[{)"“ ) [-g]m"

(179) s (P.T.0)
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al.

22.

24.

(179)

The periodic time of a cycloidal pendulum is
& A dew o SEd wa R '

() ,,JE (2 %JE @) 3«\[5 @) 4,,\(5
g g - g g

The solid of revolution which, for a given surface area, hs._s maximum volume is
(1) a cylinder (2) a cone (3) an ellipsoid  (4) a sphere
w A ¥ ang-3uea ¥ g st s aren sheewefa 3 R

(1) @& A 2) @& TF (3) T dfyee (4) @ Tien

The extremal of the functional fn x’y”dx subject to the conditions
y{1/2)=1 y(1)=2 is

™ y(1/2)=1 y(1)=2 & Ad_waww L'n x2y'? dx ® v

(1) y=—~}; ) y=—-§+3 (3) y=-x+3 (4) y=-x2+3

A necessary condition for the functional ]:F(x, Y, Y')dx to have an extremum for a
given function y(x) is that y(x) satisfies the equation
FATH j':F(x,y.y')dxﬁ @ R yx) ¥ R afemm o Y R
saws v a b B y(x) e wheo @ aqe ®

d - d

(1) Fy-——F, =0 () Fy-—-F, =0

d
@) Fy-2-F, =0 ) F,-%F, =0
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48. The solution of Brachistochrone problem is

(1) a catenary - (2) a cycloid
(3) an inverted cycloid : (4) a hyperbola
R v W W

(1) @ &0 ‘ _ 2) @ TN

O wawh o (4) o s

26. ‘IhevalueofL{m't;m}u

L{%ﬁ}amt

(1) sin? [ﬁ] (2) cos '[“] (3) tan™! [E) (4) oot! (-‘1)
~\pJ. ‘ -’p P p

Q7. IfL(F(t) = f{p) them L{t"F(?)} is equal to

R L{F(t)) = f(p), | L{t"F(t)} wwr }

n-1

(1 @ 2 _—s(p)

dar , dn- =1
@) (1) —f(p) @ )" —=f(p)

dp" dp"~

28. The function f(z)=|z|? is '
‘ »
(1) - differentiable everywhere o (Rlnm tmble nowhere . ,
(3) differentiable at the origin only (4) ntiable at z=0 and z = ‘;‘
ST 2PA 1N e it 5 c .

(179) | (P.Y°0)
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w1 f(z)=|z|?
(1) W TR w3 ' (2) = B sawahg W R
(3) ¥ qElg W Fawaa R @) z=0 M z=i W v }

29. The correct inequality for the modulus of the difference of two complex numbers z, and
Zy is

2 W w2, M 2, & s i & Rre ) s ¢

(W) |z -22121 21 -1 25] @ 121 -221512] +1 24

@) 12, -2215121] -2 @ 121-221212] 135
30. The value of T'(a)T(1-a) is

(@)l (l-a) % w3 ?

(1) sin ax @ sina @) —
S1n an

(4) rsina

31. If S is the surface of the sphere x? +y2 +22 =1, then the value of the integral
Hs(axdydz+bydzdx+czdxdy) is

RS MY x2+y?+22=1 N s VA, N T j‘_[s(axdydmbydzduadxdy) £
wH m

(1) x(a+b+c) (2) -g(a+b+q) 3) 3n(a+b+c) (4) %xabc

32. The function f defined by flx, y)=|x|+|y|is
(1) not continuous at (0, 0)
(2) differentiable at (0, 0)
(3) continuous but not dlﬂ'ermtlablc at (0, 0)
(4) continuous as well as diﬂ'&mﬁable at (0, 0)

(179) | 8
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flxy)=|x|+|y| T R w7 f
(1) (0,0) W waa 7 2

(2) (0,0) W i

(3) (0,0) W wwa R, gy swerlin 78 R
4) (0,0) W wm 3 zwerm R

_’
33. Tbevalueosfcurl(;:xv]ia
-+ -
curl (uxv) % 99 2
- - -+
(1) vxcurlu -uxcurl v
- 5 - Lo -+
(2 (v-V)u -(u-V)v +(div v) u —(div u) v
- - - - - 3 -
B) (v-V)u+(u-V)v+vxcurd u +uxcurl v

@) (v-V)u-(u-V)o

34. For an Einstein space
& ARRA Wit ¥ R

W Ry=oe @ Ri=Ry O &g @ &Iy,

38. Theteotforconvergmceofanahmﬁugo&iu‘\imldvcnby

(1) Cauchy (2) D'Alembert  (3) Raabe (4) Leibnitz
@ WO W & afrre W e A g Ra e (-
(1) weh (2) Q- (3) W . (4) Rt

am s [
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, when x is rational

flx)= { 1, when x is irrational

then fmxndx is equal to

(1) -(b-a) ) (b-a) (3) 0 e e

|

af

1, ™ » qfomd
flx)= 1, . x .

@ L"lf(xndx ww

o
|
S

(1) -(b-a) (2) (b-a) @ o (4)

|

37. A function f is defined in [Q, 1] as follows :
@ H f,[01) ¥ frag vionfa R

f(x)= p/q, when x is any non-zero rational number p/q in its lowcat terms and
f(x)=0, when x is irrational or 0.

~ flx)= p/q,ﬂ!xﬂﬁmmiﬁimmmp/qt Gfﬂf(x) =0, ¥ x #r¢
Sy dem 71 0 R

Then the Riemann integral of f in [Q, 1] is
@ [0,1)% f & foil e X

(1) 0 2 1. .= C @) -1 @ 1

(179) . 10
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38. The infinite series

= Aofy
1 .1 1
l.+*2-';4-3?+-;;+'"t0w
is convergent if
et ® aR
1) p<1 @2 p=1 3) ps1 @) p>1

3. IfSis a subset of an inner product ap#ce V, then S*1! is equal to
ﬁsmmmliw‘wmmﬁ,zﬂs*“mt

() s (2) st @ st @ v

Q If the functmn f(z)= u(x,y]+w(x,y)uanalyt1c then
® " f(z)= u(x,th(x.ynmt @

du_dv du_ dv ou_Jdv du _dv
() ==, 2. X 2 ==, H-2

Ox dy ody Oox O0x 0x dy Ody
@) HM__% ou_ oy (4 M. @v-ou dv

Ox o0x dy 38y ox 98y dy ox

41. lfa,ﬂarevecton ofnrea,lmn:r,p:rpdnst tpnqeﬂmh&hqtllaﬂ || Bl:then the valye of

(@ +Ba <P is
MR a,p @ wafw aRE ww T % aﬁmw mtnﬂwau HNI N (@ +Ba-P)
w W R o . N T
mo .. @i @) lakbaise - (@) lail Nl
(179) 11 . - Y
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42.

(179)

In an inner product space V(F)
T FRRE A W V(F) #
(1) He, B)I=lle |l NBII @) e, BYI<liell NBII
3 Ha,B)=lte|I+NBII ' @) e, B)lsllali+1iBl

IfT is a linear transformtxon from a vector space U into a vector space V, then [R(T)]°
is equal to

T @ o wRU R R R VI w W W= R, R R(T)) w8
(1) N(T) (2) N(T) @) R(T) 4) R(T)

The number of paraboloids confocal with a given paraboloid and passing through a
given point is

w R g A e T i e R M v % s vaee @ e d

(1) 2 (2 3 3) 4 4 1
ox2 y? 22
The generators of the hyperboloid —2—+b—2-—— =1, which pass through the point
a c?

(acosa, bsina,0) are

M{QOOIQ, bma.O]ﬁWﬂm L-i-=1ism!

a2 b? 2
(1) x—acosa_:y—bainbizr"i : 2) X-acosa y-bsina 2z
acosa bsina tc acosa -bcosa —t_
(3) X-acosa _Yy-bsina z (4) X-acosa _Yy-bsina z
-asina -bcosa tc asina tc hbcosa.
12
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4. liphweofmcmmﬂMu’+bg’+w’=Iu
m!ﬁmax’+by2+cz’=lisﬁr&m'ﬂﬂwmt

(1) x2+y2+za=a+b+c 2 x? +y +z =_1. _l_+l
a b ¢

@) x?+y?+22=a?+b?+c? 4 x2+ 2,,2. 1,1 1

' Y y a® b? c2

47. Aphnepasaeathroughaﬁxedpoinf(a,ﬁ,c)andcutathéaxcsinA,B,C. The locus of
the centre of the sphere OABC is

mmwﬁwﬁ%(th)ﬁmtmaﬂm\ﬁ%ﬂ AB,C & wm &1 W

OABC % &3 % faruw §
(1) 2+‘b+-c.-1 2) a,b.c_,
X y z X y z
- 3) ax?+by? +z? =1 Coe 4) ax? +by® +c2? =2

48. The equation of the right circular cone whose vertex is the origin, the axis is the z-axis
and semi-vertical angle is %. is

mmﬁgwm.m:ﬂimt,ﬁmmrmtsﬂtmm%

t, @m
() 2(x*+yh)=2® @) x?+y? =262
(3, x2 +y2 :tzz (4) x2 +”+"w—f =0 FOC L '
.
f(179) ‘ 13 : Qﬂf} ,
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”.

sl.

(179)

How many points are there on the paraboloid ax? +by? =2z the normals drawn at
which pass through a given point (o, yv) ?

VI ax? +by? =2z W fr fag W ¥ e W AR M s o R M AR (0, 1)
| T €7

(1 3 2 4 _ @) S @ 6

The equation of the cone reciprocal to ax? +by? +cz2 =0 is

ax2+matm2=0tmﬁ§ﬂma

' 2 .2 .2
(1) ayz+bzx+cxy=0 ) f____+L+£_=0
: a b c
(3) +—+£y.=0 . (4) (l 2+b2y2+cz -0
a b ¢

If ¢ is a scalar invariant, then ai:‘— are components of
(1) a contravariant vector

(2) a covariant vector

(3) a contravariant tensor of order 2

(4) a covariant tensor of order 2

R ¢ @ ahadha aRw R, A 22 saww &

x
(1) = wodfewe afm & (2) & wAfew aRm &
(B) #9 2 ¥  wyhfee Ry * 4) ¥ 2 ¥ w PR Rn F

14
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8 dbr wxi +g-; +ck1und repirt, thon—the aide 'd‘dinF" 7) is

[ e
2t UL

Iﬁr x:+y;+zk3ﬂ'{r |r| 'cﬁdnr(r r]‘ﬂmt

(1 o @ " /AT @) (e

83. Ifd, b, c'beaayttemofvectomreciprocaltothemtem;.i; z,thmc—;isoqualto

- 5

R Wt @, b, ¢ w Aww aBW q b, c % fem w A W, M o ww R

- -+ . . - =

. b - ' ex¢ a
mbxe U g exa g axb g
[abc) [abec] [abc) [abc]

84. A uniform solid cylinder is placed with its axis horizontal on a plane, whose inclination
_to the horizon is a. The least coefficient of friction between it and the plane, so that it
may roll and not slide, is

&ﬁwﬂamwﬂmmwamwmimmmgmtmsnmtl
I gE% I v 3 8%, Wk oy @ i aved ¥ fe Eaw ado ons R

(1) %tanu (2) itana (3) itana (4) 2tana

88. A particle is projected from the lowest point with velocity u and moves along the inside
of & smooth vertieal circle of radius r. The particle will make complete revolutions if the
pressure at the lowest point is greater than

r B & w5 Rt Swaiw g & TR AN A} T T u A A SR e s 9
_ A M s N F e 7R e 1w ww g ¥ R ww wmam aR e | w
o B & 3 AR e 7

(1) mg (2) -2mg (3) 4mg (4) 6mg
- 56, Apamdecommgﬁnmrcatfmmmﬁmtymurcachﬂ\cmthhm'ﬂ&mm
RTRE ¥ TR AW N T W e H T | e elrighlage: s 0L90. "’§
m Jor ) 2gr (3) 3gr “ 2/ :
[179) 15 - s8]t
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§7. A point executes simple harmonic motion. _auqh that in two of ita positions the velocities
are u, v and the corresponding accelerations are a, f. Then the distance between the

positions is
w%mmmmﬁnﬁmt&mﬂﬁﬁﬂﬁihuvmmma,ﬂh
™ w % fe A g0

02 —'“2 02 —u’ v-u 02 +u2
(1) a+f @ a-p . G a+f @ a+f

88. . The formula for angular velocity of a particle P about a point O is
WP AR OF o Wi Ao d

2

-

(1) 6=2 2 6=2 (3) é=2; 4) 6=Y
r r P

89. The normal component of acceleration of a particle moving in a plane is
W T e & o sfveaag wew b

(1) s (2) 270 +rd (3) ﬁ (4) F-r62
)

60. The transverse component of acceleration of a particle moving in a plane is
wmiﬂﬂmwm%mwmmt

2
(1) & (2) 2/6+rb 3 - @) #-ro2?
P

61. .H a body is alightly displaced from its position of equilibrium and the forces acting on it
in its displaced position are in equilibrium, the body is said to be in

(1) stable equilibrium (2) unstable equilibrium
(3) neutral equilibrium (4) limiting equilibrium

(179) 16
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Hﬁmﬁu!ﬁm.m,ﬂ!_ﬁp_wﬁmaﬁattwmwiﬂiaréwm
Fww # ff grawen ¥ @, D R W T B w0 8

(1) vt anawren i mmﬂm

(3) R wrTEEm | (4) @ wnarEEn

63. IfT be the tension at any point P of a catenary, T, that at the lowest point C, and W be
the weight of the arc CP of the catenary, then value of T2-13 is

M &G0 F ft A P W T T, uk e AR C W TR T, ok A0 ¥ wm cp
WRWRAT?>-1 wam '

2 :
(1) w32 2) 2w? 3) 1V2_ (@) 3w?2

‘63. Forces P,Q,R act along the sides of the triangle formed by the lines xX+y=1
Y-x=1 y =2 The magnitude of their resultant is

Wt x+y=1, y-x=Ly=23 Rffa e f gt & sRw w@ P, Q, R wdw £ S

wRomd &= chewer 2
(1) Y{P?+Q? +R?-R(P +Q)V2) (2 Y{P?+Q2+R?2_-R(P+Q))
3) V{P?+Q? +R?-2R(P +Q)} @) V{P?+Q2 +R?-R(P +Q)/V2)

2
64. To solve the linear differential equation gx_g +P % +Qy =R by the method of variation

- of paranreters we need two independent solutions of the equation
2
W smwe whew LY, p W o, R R gl & e @ RR A T WA 3 R

dx? = dx
Tw R fen wiew % 2 i wl @ sEwwn @ R
d? dy ,dy_
(1) ;%+Qy=0 P)) 1P o =0
Y oW, ov0 4%, 0 iy pyag/ =
O Girgror-o Y a0
(179) 17 ' P.T0)
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67.

(179)

-

- 1f 2-Px+Qx? =0; then aparﬂcularintegral Ofdx +de+0y bm

uﬁ2-Px+ox’=0.a§i;}—g-+P.%+0y=0mwﬁﬁmmﬁ

(1) y=x? @ y=- (@) y=e* () yoe*
dx »

The solution of the simultaneous cquauons Et_-y t, t+x lns

-ﬁ!illl—-y t,%—-l»x 1151153%

(1) x=ccost+cysint+2 y=-osint+cycost—t

(2) x=ccost+cysint, y=—-c sint+c,cost-t

(8) x=ccost+cysint+2 y=-¢sint+cycost

(4) x=ccost+2 y=-¢sint-t

Choosing 2 such that % = e"I Pdx and changing the independent variable from x to z,

2
the second-order linear differential equation :xy :': +Qy =R is transformed into

the equation
zwwmamamimﬁg-:e'fm‘mmm%mmm

\ .
%+P%+@=Riuﬁhmﬁx%zimﬁmwﬁnﬁlﬁaﬁﬁﬁmmfi

wafE ® SRm?

d?y Q R d%y P ,
(1) dz—*‘j“;y-—a (2) dzz.'* - I%'
& ax (&)= (&)
d’y  Q R d? P
(3) . y= q) 4°Y dy __R
G RO R
dx dx dx dx

18
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6. Putting x=¢. .and ,.depoting & by D,, the differential oquatipn

dt
+7x 2+13y=logx is transformed into

2d y
dx? | .
x=¢ ™ w 3 % R D A wffa W W I m. 2:xy+7x:x+l3y=logx
femi - worafa @ s @7 _
(1) (D2 +6D +13)y =t (2) (D?+6D+13)y=¢'
(3) (D? +8D+13)y =t 4) (D? +sp+13)y=e‘

69. The orthogonal trajectory of the family of curves 8 =a is
TH & RAR 70 =a F TERVAT T R - : ‘ CoF

(1) r? =c2e” 2) r? =ce® (3) cr=e® @) r =§

70. The particular integral of the differential equation (D? + D -2) y =e*, where D denotes
—, i8 -
Fawa wiwm- (D2 +D-2)y =€, 9 D &1 3 %t, w fafte T 2

) ie (2) xe* (3) 4xe 4) Lxe ™

4
71. The general solution of the equation ‘; Yim*y=0is

4
mgx_f+m‘y=owmzat

(1) y= cle"“""“ri cos (mx/J2 +c2}+cae""""’ﬁ oos_(mx/\fi._’ +Cq4)

mx /2 mx/J2

(2) y=(c +cgx)e +(c3 +cex) e

(3) y=(a +cax) €™/ cou(mx/VZ+cs) +cq

mx/J2

@) y=(q+cyx)e cos(mx/J5+cs)+c4

(179) ' : 19
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73.

74.

75.

(179)

If % [%fl _?;‘.} is a function of y alone, say f(y), then an integrating factor of the
x Oy

equation Mdx+ Ndy =0 is

o2 _l-[aN-Q‘E)mymmt,mﬂiﬂy) ®n, @ ¥R Mdc+Ndy=0 ®1

M \ox oy
THAE oS { _
M ) @ [foay @ /0 @ el
The singular solution of the equation y% px«l»g-, p=%, is
. p
whew y=px+2, pu, 5 w2

p dx

(1) y?=ax (2) y*=2ax (3) y? =4ax @) y®=4ay

The general solution of the equation p =log(px -y), p-%, is
' p =log (px -y), p=%. w T ™ R

(1) c=log(cx~-y) (2 y=cx

@) y=x+c @ y==<

_ X
Equations of the form % =Py =Qy", where P and Q are functions of x alone, can be
reduced to the linear form by dividing by y" and putting

:_f=py=oynmtmm\,wpmomxtmg,ynam«m
frafafa & A AR ww Ww = § agen 1 wwan 27

1
(1) ~v @ —=v () ——=v (4 —-

n-1

y y. y'“'l y“'z

20
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76. An integrating factor of the differential equation (l+x2}%+2m=msx is
Fara wiww (1+x2)%+2xy=coax N FHEs TRET {
(1) log(1+x3?) (2) 1+x2 3) x? 4) x
77. The general solution of the differential equation sec? x tany dx +sec? ytanx 8y =0 is
e oW sec? xtany dx +sec? ytanx dy =0 & ¥ & R
(1) tanxtany=c (2) tanx+tany=c

(3) tan (xy)=c @) m[i)=c
y

78. The general solution of the differential equation x+y%=2y is

s Wi x+yg¥-2y¢lmmt

(1) log(y-x)=c+

(2) log(y-x)=c+—L—
y-x y-x

(3) log(y-x)=c+= @) log(y-x)=c+¥
. , p . X

79. The number of arbitrary constants in the general solution of the differential equation

d’y)’ dy\’ dy

= -‘+'co'sx(z] +logxa-+6y=tanx
will be ' .
tmwiﬁ’ﬁﬁwﬁ'ﬂ : REE
(1) 2 @ 3 @3 s @ 6

179 ‘ 21 o)
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81.

(179)

The order and degree of the differential equation
FaFa wftamw
5/2
l+[-‘i_yJ2 =S£y_
dx dx?

are respectively
¥ ¥ @ 9N FEE: t

(1) 2,2 2 2,5 3) S5, 2

The sum of B(m+1, n) and B(myn+l)is
B(m+Ln) M B(m n+1) 1 Qe @

(1) B(m, n) ' (2) B(m+ln+1)
(3) B(2m+1,2n+1) (4) 2B (m, n)

@) 1,2

If V is the volume enclosed by the three coordinate plancs and the plane x +y+z =1,

then the value of the integral .[Hv x!-lym-ign-1 dx dy dz is

® v A W oM wE xeyez-1 3 MU omE @ @ wes

II xllmlﬂldxdydzwmm
(1) FOT(m)T(n) - | 15 'rmr(m)rm;

rfd+m+n) Fl+m+n+1)

r{)r(m)r(n) I‘llll“m![‘!nl
3
) F(l+m+n+2) 4 r( +m+n+1] B

22
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- 83. The value of the integral j:x'j"l(l-x]"“‘dx {m>0,n30)is
P ]:x"‘"u-x)""dx (m>0,n>0) ¥ A %

I (m)T(n)

(1) T'(m)+I(n) (2) F(m)I'(n) 3) I'(m+n) 4)
: : F'(m+n)

84, The value of I'(Z) is

ri) ww=t
: ,
o 15 @ X @ = @ ==
2¥(ax) '
88. The integral J:a x’;«: dx dy represents the area of the region enclosed by

(1) the parabola y? - 4ax and the lines y=0, x=4a
(2) the parabola x? =4ay and the lines x =0, y =4a
(3) the parabolas y* =4ax and x? =4ay

(4) the lines x=0,x=4qy=0,y=4a

w7 ""“"’dxdyﬁﬂ%ﬁ& drew W wife w27

(1) wwem y? _mm’@:ﬂy O.x 4a':m

7 CNPURIETY [N SRS {3 SRCRNE O] -u Ay
(2)mx’*wmhﬂx b,y «f-gm
@lww@n‘iy -4ax3n:(x —4ay'{lll i

(4) Yo x =0, x=4ay=Qy=4a T apSee () - dota

am) 23
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86.

87.

(179)

' -V
The value of the integral E I: [%dedy is

= I:f:(%]dxdywunt

m 3 2 3 3 2 @ 1

By changing the order of integration in the integral ]: J: f(x, y)dx dy, it becomes

'

mj:ff(x,y)dxdyimmmna%mm@mt
M [ f(xy)dydx @ [ [ fxy)dyax

@ [ fo fxy)dydx @ [0 [ foy)dyax

2 cy/2 :
The value of the integral Il J‘:l ydydx is
2 cy/2
w [ j:’ ydydx ¥ 9 }

7 7 ' 7 1
1) — 2) — {3 = 4) =
m o @ - @ ¢ 4 <

The surface area of the anchor-ring generated by the revolution of a circle of radius a
about an axis in its own plane digtant b from its centre (b>a)is

aﬁﬂ!%ﬂ}ﬁg’ﬂ%m'ﬂmﬁwhﬂb(b>a){ﬂmfﬁam%m:‘fﬁﬂ
IqA AR-TET T qER R

(1) 4n2ab (2) 2x3%ab (3) x2%ab (4) 4n2a®p?
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90. ‘Ihevolumeoft.heaolidgenmtedbyrwolvhgaboutthey-aﬂathemboundodby
the curve, the lines y=q y=b, and the y-axis, is equal to

T, W y=qy=b, M y-7@ AR 1 ¥ y-59 & Ma: PR A 3w 3w ® wA L

1) = Ey’dx ) x]:x’dy @) 2= E’ydx @) z:j:xdy
9o1. mevommom:eaoﬁdgmaueabymmcmi;-+%;-1.houtm¢y-mu
a
2 2
w%+%=1ty-mtm:w%maanmt

(1) $zab? (2). $xa’b B) $xd® 4) $xb°

92. The intringic equ.ation of the cycloid x=a(6 +8in®), y=a(l-cos9) is
W% x=a(0+8in0), y =a(l-cos0) W Tu whwm ¢

(1) s=asiny (2) s=2asiny (3) s=4qeiny (4) s=6asiny

93. For the parabola 2—a=l+c>os0, the value of % is
r

v 22 -14c080 % Rg 35w ww R
r ady
() 22 @ 22 @ -2 @ —
sn y sin“ y sin ant y

v
94. The length of the arc of the catenary y=coooh(%] from the vertex (Q, c¢) to the point
(x1, ) is -

L PR ﬁsg (x1, ) ¥ &30 y=cooch(‘) tw_‘ waf §

P , R

M yi-c? @ y?-c? @ s+ W e
C(179) 25 | ﬂll
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98. The perimeter of the curve r =2acoa® is
@ r=2acos® % whfaRx } |

1) 2xa 2 na @) 4xa (4) 8ra

96. The whole area of all the loops of the curves r =acos 49 is
. WH-r=ocos 40 ¥ T & W pu dweA R

2 xa? 2 ,‘ﬁ
(1 =- @ - @) s’ @ <

97. The area included between the cycloid x =a (0 -8in8), y =a(1-cos 8) and its base is
A x=af@-ginb), y=a(l-cos) M Wk WK ¥ d9 w oA R

(i; xa? (2) 2xa? (3) 3xa® 4) 4xa?

98. lm:nvi:'-l h+r)isequalto
X—3x ,_ln n-r

im § 1 "”)m“z?

x+o f=n Y\n-r

x n x R
(1) 5*1 (2) > 3) 5—1 4) a+2

99. If], = Icot" x dx, then I, +I,_, is equal to

R 1, = Icot" xdx, @ I, +1,_, wow

n-1
(” _cot
n-1 n-1

x cot™ ! x n-2
) 3) cot" 4 x
n-1 n-1

(179) 26
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'100. If m and n are integers and n-m is odd, thenthevalucofthcmte'ral
memnxdxm

'ﬁmmnvﬂtﬂsﬁ!n-mm&.?ﬁmﬁmmxﬁnnxdxﬂmﬁm

. 2m 2n
M =7 @ 7= @0 @

101. The value of the integral L:con‘xdxis
TN ]:coa‘;cdxﬂmt
- e, o 3‘
l o 2 — —_— —
()‘ 16 (2) 8- 3) 2 (4) 2

102. The vatue of the integral [ =" dx is

1+ o082 x
= xsin x
TR dx & "+ -
Ll+coo’x '
2 2 2 2
) X 2 X*_ 3) *_ L
m i @5 @ = @
103. The value of the integral E‘"’logaiud::i.
- ﬁ'“logu’nxdxwmt
() =log2 . (2 -Jlog2 @) Jlog2: 4] wlega
179) 27 MI

Qcollegedunlae
‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘



14P/217/S Set No. 2

104.

108.

106.

1070'

108.

(179)

1/3

An apwopﬂate substitution for the integral I :+x dx is
+x!
1+ x
AR J‘l dx ¥ o w 3w s ?
+x!/
(1) x=t3 2 x=t* (3) x=t2 4) x=t°
. . 2 2 2 2. .
The minimum value of x* +y“ += +Z= is attained at
X y
x2+y’+3+31ﬂ wm v few g W yw wm?
x y _
(1) (22) @2 (L1) @ 4.4 @ (2, %l
The function x3 +y° -3axy has a maximum or minimum at the point
. x? +y° -3axy R —— W R wvan At B
(1) (aa) : (2 (0,0) 3) (a0) 4 G a)
The envelope of the family of curves y = mx +Vaim3 +b? m being the parameter, is
W ¥ R y=mx +Va®m? +b?, el m ya R, ® AN R
(1) b3x? +a%y2 =1 2) a’x?+b2y? =1
x2 2 2
G =7 37 (4) %+%=l
2 2
The evolute of the ellipse X WY s
02 b2
xz
—1 = ¥za R
a? b
(1) (ax)?/3 +(by)2!3 =(a2 —b’)’“ 2) x3/3 +9,2/3 =(a2 _bz’ws
(3) x2f3 +y2/3 =a:f3 +b2’3 (4) (“)2{3 +(by)2f3 202‘!3 b2f3
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111,

112.

113.
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lfx-runecou¢,y rsinf sin ¢, z =r cos 6, then the vaiue ofa—(mx

0(r,6,4)
'lﬁx rsm&ooat,y rmnOam#.z rcos®, '(ﬂa—(ig’-z_)wm%
2(r,6,¢)
(1) sin® (2) rsin® (3) r’;ine _ (4) 8in® sin ¢
2 2,
When transformed to polar coordinates, theequanong—-;-‘wa =0 becomes
_ ax? ay?
2
mmimm«m."’_ﬁ a——_ou\mt
bx? 2y’
(1) 92_4._1_2.2_‘.‘..0 2) __E‘_+_1.%+_.!_Q_=
ar2 2 2 ) 62 r or 2&2
2%u 20u 1 9%u 3%u 82
3 TS+t =2 =0 pu.zu
=AY @ o e

2,
Huuahomogmeonamncuonofxandyofdegmen,t.henthevnlucofxa
is ax?

P 2 .
RuxMywnmeummem @, 8'x2 ¥, , 4% gogam

ox? Ox 0y
du ou ou ou
1 -1)—= 2 = -1
() (n ,6x @ "ax ®) (n l'ay * nay

xalog(%) is a homogeneous function of x and y of degree
x’log[!}xaﬁtywmwt.ﬁﬁﬂmt
X

(1) 0 2 1 3 2 @4 3

The cuwer=qgop§9;l§~1§m ‘ ] B VIR |
(1) 1 loop 2 3 leope (3) S5loops  {4) 10 leaps

a%u
0x dy

%)
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114,

118.

116.

117.

(179)

T r=acos 50 ¥ Wm /MR £

(1) 1% 2 3% 3 5= 4) 10 &
An asymptote of the curve y =tanx is

TH y=tanx W & 1T R} |

3 (2) x= (3) x=7 @) x=§:-

1) x= ad
(1) 49 3 2

If a is a root of the equation f(6)=0, then an asymptote of the curve 1 =f(0) is
r

ﬂﬁuMf(0)=0qu§lﬁ,ﬂm-:-=f(e]mwmt

(1) rsin(®-a)=f'(a) (2) rsin(6-a)=——
f'(a)
. ,
(@) rcos(8-a)=f'(a) 4) reos(8-a)=
W rem o) T

The number of asymptotes of the curve x%y? =a?(x? +y?) is
TF x?y? =a?(x? +y?) ¥ sEafiat € s R
(1) 2 2 3 ) 4 4) 1

Which curve has no asymptotes?
fon =% & sFvenfi o 937

2 2
(1) x2-y?=qa? ) "—2+%?=-1
a
A B
3) .l,;=rst.:|c-rc:4-;+-x_2 @) x°+y® -3axy =0

30
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1M -Bor the curve p? =ar the radius of curvature:ds =©° -

119.

120.

W p? —ar ¥ foq am P

- '.éps - 2p2 g.E
1) = 2) <E_ !
m =5 @ =3 ® =
Foranyctuvcr%g-haavalue
ol wam e
fo =
(1) cosé (2) sin¢ (3) cosy
For any cm've%iocqunlto
Mmtm%mt .
(1) r% @ rp @ =
) P

131.

122.

ar9)

14P/217/5 Set No. 2

@ 2

(4) siny

2

@ =
P

The angle between the radius vector and the tangent at any point on the curve

28 _).,c080 is
,

 ZL-1+co80 ¥ R AR W s wRw Al vl & @ w1 R

2a

r

x 6 : x 0 x 6
W32 @ 2*3 G 2*3

The pedal equation of a curve is a relation between

() pand r (2 sand y (3) r and 6
=t =% = Yza wiwm
(1) paer 2 sy (3irshts
tihwllnil g

- 31

x 0
4) —+—
()23
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133.

124.

138.

137.

(179)

Writing the mean value theorem as f(b)- f(a) =(b-a) f'(c), a< c< b, the value of ¢, if
fix)=x(x-2),a=0,b=1, is

f(b)-fla)=(b-a) f'(c), a<c<b ¥ ®W ¥ wumm WT RN A W IR
f(x)=x(x-2),a=0,b=L, R cwM A %

(1 4 2 4 (3) 2 @ 2

The infinite series expansion of log (1 + x) is valid for

(1) x>-1 only (2) x<1 only (3) |x|<1 only 4) -l<xs1
log (1+x) W ®F=a Aoft war w1 R

(1) ¥& x>-13% forg (2) ¥ x<1 % frg

(3) %@ |x|<1¥% fm @) -1<x<1% fag

Which function is continuous at x =0 ?

¥ B x=0 W §aq 27

(1 ain[-i) 2 sin[iz) 3) tan™! [%) (4) tanx
X .

If =V (a? +b?) and ¢ =tan"!(b/a), then the nth derivative of e* cos (bx +¢) is
W r=V(a® +b?) M ¢ =tan"'(b/a), M €™ cos (bx +¢c) | nal EF o R

(1) r"e* sin (bx +c+n) (2) r"e™ cos (bx +c+nd)

(3) re™sin (bx +c+né) (4) re® cos (bx +c+né)

The coefficient of x* in the Maclaurin’s expansion of log cos x is

logcosximmix‘wmt

l l
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3
138. medcou(f—-rﬁ)hpowmofo. the cocfficient o{%—Iia

Iﬁ.ﬂm( +o]wotwﬁiimﬂ a\ wmﬂm

1 1 1 1
1) —= 2) —— 3) - 4) -

129. The rank and nullity of T, where T is the linear transformation from R? toR? defined by
T(a b)=(a+b a-b, b) are respectively

R? A R® ® T(q b)=(a+b,a-b, b) 771 vfta W& s T N AR I y=ar Faw:
£

m 11 2 2,0 3 0,2 @) 2,1

130. The sum of rank and nullity of the linear transformation T from an n-dimensional
vector space U to an m-dimensional vector space V is equal to

wn—mmmﬂuﬂum-ﬁmmmthmmrﬂﬂﬁ@

WO T W A wm
(1) n @ m (3) n+m @) n-m
20 0O
e .l-1'5 00
131. The characteristic values of the matrix 10 30
7 4 -1 4
20 0O
-1 5 00
K1 ¥ fvengfmr v
10 30 t
7 4 -1 4

1) 2,345 @ 2-34,-5 3) -23-45 4 -2-3-4-5

(179) - 33 @)
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132. If 2),13,A3 be the characteristic roots of a non-singular matrix A, then the
characteristic roots of adj A are

R o a-wwa e A ¥ sfremaf q@ oA, 0,0, #, @ adj A ¥ sfrenale q@ @

lA] 1A} |A]
A » A 2 ] L]
(1) 1A[Ay, ARy, AR, (2) N Ag A
1 1 1 1
@=L, 1 ) : :
Ay Ay Ay TAI2, |AlA; |A]A,
6 85
133. The skew-symmetric part.of the matrix |4 2 3 is
9 7 1
6 85
FE |4 2 3| w1 fam-wmia wm @
9 7 1
0 2 -2 0 -2 2 6 6 7 06 7
(1) [-2 0 -2 2 ({2 02 B)[6 2 5 @4 |6 0 5
22 0 -2 -2 0 75 1 150

134. IfH is any subgroup of a group G and N is a normal subgroup of G, then HA N is a
normal subgroup of

(1) H (2) N B) H+N @) G
R R e G W H W vy ok qummmu’t,ﬂnmvmmm
gm
(1) H# 2 N= (3) H+N = @) Gw®
(179) 34
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138. If A is B square matrix of order n, then {aglj A{ i equal to
R AT 0w W e W, N ada] WA g
(1 1AI"2 2 tAf"t 3) 1A @ |A"*?

136, If T and S be linear operatorson R? defined as follows :
R R? w Wyw v T I S fmag shonfa &
T (a b)=(b, a), S(a b)=(a 0)
then TS defined by TS (q b) = T'{S(q b)) maps (1, 2) into
A TS (a b)=T(S(a b)) T Rafa TS & =vfa (1, 2) & e ¥m
(1) (G1) (2 (L0) _ (3) (6,2) 4) (20)
137. If the characteristic values of a square matrix of third order are 3, 4, 5, then the value
of its determinant is
ﬂq&m%waﬁmkaﬁmﬁnms,&sﬂ,ﬁmmﬁmmmﬁm

(1) 12 ' (2) 47 (3) 60 (4) 75

138. IfH is any subgroup of a group G and g, b are any two elements of G, then Ha = Hb iff
MHFATEGCH @ IWE R MM agb@EGF A A 5w @, M Ha=Hb M

i ¥wa R
(1) abeH (2 ab'eH is; a'beH @) a'b'leH
139. How many elements of the cyclic group of order 8 can be used as generators of the
group? :
 Fn g % e wE % R R wE ¥ W % w0 o m R W ww
ma2 = @3 @4 @ 1
(179 | 35 : . mro.)
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140. Let H and K be finite subgroups of a group G. Then o(HK) is equal to
a5 H ¥R K & e G & wRiYa 3wy 1 @ o(HK) wonw @

(1) o(H)+o(K) (2) o(H)-o(K)
o(H)-o(K)

o (HAK) (4) o(H)-o(K)-o(HNnK)
141. Which statement is not correct?

(1) The polynomials over a ring form a ring

(2) The polynomials over an integral domain form an integral domain

(3) The polynomials over a field form a field |

" (4) A field has no zero divisors

M-w FE T T 27

(1) & I @ RN T & goa w1 § _

(2 @ s = w N wwdn w pts e f

B) @ & W W T & F7 W &

4) & &3 F ¥ Rves 78 03

142. Which of the following is not an equivalence relation?
(1) The relation R defined on N x N by (a b)R(c d)if a+d =b+c
(2) The relation R defined on Z by aRb if a-b is an even integer

(3) The relation R defined over the set of non-zero rational numbers byaR bifab = 1
(4) The relation of ‘brotherhood’ over the set of men

(179) 36
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fraffaa # ¥ ¥ Fagewn v @ 27

(1) NxN ® (ab)R(cd) A a+d=b+c a1 wRonfew TFa R
2 wdtmmzmakbuﬁa-bwwhtmm:;mk
(3) s Ry el & WY@ W aR b TR ab =1 7 e T R
4) (W & WET R YA T TN
143. Let n be the ocder of an element a of a group G. Then which of the following elements of
G has order different from n ?
(1) aP, where p is relatively prime to n
(2) xlax, where xeG
3) a!
(4) ax, where x€ G

wﬁmgtm;wnntlﬂotmwiﬁﬁNnnah

. . |
| (li a?, vl p,n % WRE %3 } (2 x'ax, ¥t xeG
@) a! @) ax, ¥ xeG

144. Let N be a normal subgroup of a finite mu‘pG.mmthcuduofquoﬁcntg’mpG/N
will be
wn i N WBW T G ® & TR IR X1 W 9ea WE G/N W %W 8

~0(G) )

{1y ofG)-o(N) @) —— ~@) o(G)+o(N) (4 o(G)-o(N)
o(N)

148. How many generators arc there for an infinite cyclic group? '

(1) Onme (2) Two (3) Thrde ) Foar

w AR whw e ¥ R R % 0 £ o FE S IFEEB e

1) == 2 (3) M ooy e (= o -
™ 37 P.10)
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146.

147,

(179)

Which group is not Abelian?

(1) A cyclic group

(2) Symmetric group S,

(3) a group of 4 elements

(4) a group G for which (ab)? =a?b? Vq beG

PH-T W AR T 47

(1) @& = T

(2 wfa g s,

B) 4 yvwdl W @ Wiy

(4) wE G fad fam (@) =a’b? vgbeG

Let R be the additive group of real numbers and R* ‘be the multiplicative group of
positive real numbers. Then the mapping f: R > R* given by f(x)=e* VxeRis
(1) one-one, onto, bl:lt not homomorphism

(2) one-one, homoniérphism, but not onto

(3) : onte, homomérphism, but not one-one

(4) one-one, onto and homomorphi;m

W&Rmmﬁmﬁm'mt,mn* W Al S w oA
R T f(x) =€ VxeR I wew sfem £: R, R 2

(1) &%, sreores, g awevm T

() m,m,ﬁrfgmw

() ToTF, wweww, oy W @ -
(4) %, srerE M arwg

- 38
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148.: The number of elements in the alternating group A, is

149.

180.

(x79)

warefl wR A, ¥ el €@ wen d
IE

1) n (2) n(n-1) (3) —a—nl | (4) ni

Which is not necessarily a normal subgroup B‘r'a'jroupo?
(2) {e}, where e is the identity element of G

(3) the centre Z of G

(4) the normaliser of an’ element ae G

3, AAE W A, @ T G W WA IR W R

) G '

@) (e}, ™ ¢ G W TS A R

B GwWE¥x Z

4) ¥ aec G W WS (hfemaR)

Let a relation R be defined over the set of rational numbers Q by aR b if a< b. Then this

relation R is

(1) reflexive, but not symmetric and transitive
(2) symmetric, but not reflexive and transitive
) tranaitive, but not reflexive and symmetric

(4) not transitive, but reflexive and symmetric

39

P.T.0)
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a1 % waew R TR wemdlt ¥ wgEE Q W aRb W whnfa R aR a<h A w
a9 R

(1) =g t, Ry wafm ol wwme @ R
(2) wuftm R, Ry mgew ol wme Tl R
(3) wwmws R, Ry wgea ol e @ R
(4) swme T R, ey wgew R wwfia R

*hw

40 D/4(179)—2550
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angfgdt & fau frdw

(@ @ ¥ uW FERU-y8 W AUl IH-9A & A 9@ W Fa@ At @ Fen q@-wwe ¥ A @ fod)

10.

11.

12.

13.

14.

A gfeE frel & 10 fire & ot @ @ A 5 ywm # wft gy Az € R B =
ga @ 2 fEw Avgw v IR W @ gE aw@ F-Fles ) R oyl e #
wh yfew wym ow &)

wen v ¥ foerer T 5Ev-93 & Hfifte, foram @ @ X vt gen F WY ¥ 7 o)

IN-19 oM A f1mn ) R T @ A 3k 7 8 fAFa ) @0 IN-Y7 T K7 AIR™, FAE IR-
vy ¥ & qewreT fEw wrdm

S HFFAIE ayl IW-99 F HAF 9YF HRU-38 W 7 @ fawifam wm w fod)

IR F NG P W W[ A 9N IgEAE Auife wR w ol am R R g @ om W D
yel-wel smavas @ Tl yE-yfas @ wEE a@ ¥k & TR faa @ w el

Mo Wo Ao T W HFTHHIG WG, ¥H-Yfad ¥@ a d2 den (afk a8 &) aw v -Yfaw
FqFHiE o 3 Mo WHo Mo A To F wfafedl ¥ Iufrerm # wefa 7@ R

Ifw sfafpdl § + W ufteds s frides g wafoe @ 9fed s=aw o8 w& orfad @A & wdm
qAE SR

TA-gfa@ 4 ¥@® 93 & 91 dwfeuw IW A M ¥ yE w7 F dFvE I F 93 v IM-
77 # gr@fya e & g 2 13 §9 H IW-v7 & vyw ¥ W 2 R A F q3an 97 /@ mar
w7 &

TAF UE & IW F ford Fad1 @ @ g9 W MG H T VA AYF A F MG @ W AGA
g9 # AU WA W qE IW TTeld HA M

g 2 f& & an @@ g sifed IW agen TE W a1 afk o fedt wva @1 Iww 78 3w 9w
g @ wafyd ifs & g fad M ot gal A @t o9 2 W avE | g 9w fA s

W Fd & o yE-gfas & qEE & o I yB aw ifam gy @ wdm &t
e F ITaA HAA WoTHoIHRe I-YF Then wad F W H
T TEE A ¥ UES) e wad Q@ @l 9 # orqefa T '

afe # snadl e A sfan Wyl @1 wam @ 2, @ g% favafauerm g fauifa <3 v, st
Am/grt
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