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18P/217/21 Set No. 1

No. of Questions /¥l &1 &A1 : 120
Time /70T ; 2 [ours /02 Full Marks[‘{ﬂﬁﬁ : 360

Note : (1} Attempt as many questions as you can. Each question carries 3 marks.

One mark will be deducted for each incorrect answer. Zero mark will be
awarded for each unattempted question.

st Gl B B9 F F A R TAF T 3 3AF F 2| TAR
Ted 3 & fIU U % $ QW | S SAid I H GHIE A
L

(2) If more than one alternative answers seem to be approximate to the
correct answer, choose the closest one.

afe vafte A% I §@ I F e wdta @, @ fweaw @d 3@
21

1. Let ¢:G— G’ be a homomorphism of groups such that ker ¢ ={e}. Then
(1) ¢ 1s onto
(2) ¢ is one-one
(3) ¢ is one-one and onto both

(4) ¢ maps every element of G to identity of G’
46 1 (P.T.O.)
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(46)

‘EJPZG*G'ﬁ@W‘H'I‘EWWM%ﬁkem;{e}.?ﬁ
(1) ¢ STeRTEH 2

(2) ¢ T 2

(3) ¢ UK dAW A=BIEF AT 2

(4) ¢, G % YT AT B G F qo@nd [ Ifdtatia s

The number of elements of order 12 in a cyclic group of order 12 is
Fe 12 F THT aqe § FR 12 & sEgar Fi 9w @
(1) 3 2) 2 3) 4 @) 1

Let H be a finite subgroup of a groupGandlet ge G. If gHg™' ={ ghg | he H
then

W%chquﬁﬁﬂwﬁaﬂtge&ﬂﬁgHg":;ghg‘m;H‘
at

(1) |gHg™ " |=1H | (2) |gHg '|<|H |
(3) |gHg™ " |>|H | (4) |gHg | =1

The remainder of (37)* when divided by 7 is
(37)° = 7 @ s @ W AvHa 2

(1) 3 (2) 1 (3) 2 (4) 6
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5. Which one of the following is an incorrect statement?
(1) Every subset of a linearly independent set is linearly independent.
(2) {0} is a linearly dependent set. .
(3) Every set which contains a linearly dependent subset is linearly dependent.
(4) Every set containing O is linearly independent.
fefefad & |8 F9-91 FY9 Toa B7
(1) Hgwa: @dg ag= & aft JEy=R Wawa: @7 @ 2
2) (0] T Uahd: WA WA T
(3) Yo% wy=y el vh Waskd: s v @, Wewa: waa @ R
(4) maﬁaﬁaﬁ 0 ®, tfigwd: =a3 g 2l
6. If u and v are vectors in an inner-product space such that ||u+v||=10,
lu-v|l=2 and ||v]|=4, then |ju]j=

afe u A v @ FR-TH W A W WER F FWm & & |Ju+v|=10,
Nu-v||=2 3 |jv|l=4, @ |lull=

(1) 6 (2) 4 (3) 2 (4) 8

7. If W is a subspace of a vector space V over the field (Z j, +3, x3) such that
dim (V) =7 and dim (W) =4, then the number of element in V/W is

AR W, B (L, +4,%,) W AW TR v i TR e @ & dim (V) =7 3R
dim (W)=4, @ V/W & @@l $ qe 2
(1) 9 (2) 81 (3) 49 (4) 27

3 (P.T.O.)
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i S 1]
8. HA=|0 -1 2|, then A*-2A%-A%+2I=
[0 0 2
1 1 1
IR A=(0 -1 2|, @ A*-24%3-A%2.2I=
LO 0 2_
(1) 2A (2) 2(I-A) (3) 2(I+A) 4) 2(A-1)

9, If W is the subspace of M, . (R)consisting of skew-symmetric matrices, then
at w, M, (R) & @ff Rreg-gufie sreggl $t 3wmmfe 2, &t

(1) dim (W)= "2 2) dim (W)=n?-n
@) dim(W]=n(';-1] @) dim (W)= (n-1)2

10. If a set A has n elements, then the number of all relations on A is

afe h =g # n AT R, @ A W T Tl gEm R
(1) 2~ (2) n? (3) 2" (4) 2n

11. Total number of transpositions in the permutation

(1 23456782910
f“10935168274

arc

(1) 8 (2) 7 (3) 9 (4) 6

(46) | 4
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15.

16.

17.

18.

19,

(46)

In a group of order 66, the number of Sylow-11 subgroups is
R 66 % wyg § diel-11 IR N TEA

(1) 1 (2) 3 (3) 2 (4) 6

If R is a ring such that a’? = a for all a € R, then characteristic of R i1s

aft R w a1 ae@ @ fowd ™ a e R F W a? =q, @ R F Al 2

(1) 0 (2) o (3) 2 (4) 4

Total number of group homomorphism from the group Z,, to Z ,, are

Wz,zﬂzsumgﬁlmmﬂmaﬁﬁm%

(1) 6 (2) 3 (3) 2 (4) 1

The order of the subgroup (5) ® (3) of the group Z;, & Z, is
TR Z 4, ®Z,, $ JWEYE (5)0 (3) A FIfe R

(1) 4 (2) 6 (3) 12 (4) 24

Total number of roots of the polynomial 2x*+34x+34 over the ri
(Z 10, +10) %10) are

I (Z gy + 105 X 10) T TG 2x2+3x+4 & ot Iﬁﬂ $ gE ?

(1) 1 ) 2 (3) 3 @) 4
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1 2
2

3 4 5
10 9 3 51

6
6
% o JEUSEE (transpositions) F &I B

(1) 8 (2) 7 (3) 9 (4) 6

The number of generators in an infinite cyclic group is

wF fifia o @ o s i gen @

(1) 1 (2) 2 (3) 3 (4)
If V is a real inner-product space and a,p €V such that ||a ||=||B ||, then
(o +B, -B) =

af v aradE FR-ToH wAfE R R a,peV, W WK § fF |la|=|ipll, W

@ +B.a-p)=

(1) 2l (2) 2|le |l (3) O (4) e ||?

If T is a linear transformation from the vector space R? (R) into the vector space
R®(R) such that T(x,y)=(x+y, x-y,2y), then rank of T is

aﬁrvﬁmmkﬂ(mﬁqﬁmmﬁka(mﬁmmw?ﬁﬁm%ﬁ’ﬁ
T(x y)=(x+y x-y 2y) @ T e 2

(1) 3 (2) 2 (3) 1 (4) O

S (P.T.O.)
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20 W ={(xyzxt)|xyzteR} and W, ={(0,xy,21)|xy,zteR} are two
subspaces of R® (R), then dim (W, A W,) =

‘?ﬁ' Wi =t{xy 23 xt)]xyzteR] R W, ={(0xy2zt)|xyzteR),
R*(R) i Q1 Jvgmfeai &, @ dim (W, " W,) =

(1) 4 (2) 3 (3) 2 (4) 1

21. LetT:V —» W be a linear transformation, where dim (V) =m, dim (W)=n and
m < n. Then

(1) T is surjective but not injective
(2) T can be injective but not surjective
3) T=0

(4) T is both injective and surjective

IR T:V o> W H Has w9 2, F& dim (V)=m,dim (W)=n 3 m<n @

(1) T a1t @ W wHH T8
(2) T U & THal @ W A=D1 TE

(3) T=0
(4) T THH 3 JroEl gl 8

22. The order of the group Z / 30Z is

R 7 /307 W Fife 2
(1) « (2) 6 (3) 5 (4) 30

(P.T.0.)
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23.

24.

25.

(46)

Let T:R2 > R? defined by T(xy)=(x-Y, x-2y) is non-singular. Then

T xy)=

g T:R?2-oR? ¥ T(xy)=(x-y, x-2y) & gfeaifes v sgeEaviE 2
@ T xy)=

(1) (y-x2x-y) (2) (x-y,2x-y)

(3) (x+y,y—-2x) (4) (2x-y, x-y)

If the order of every element of a group is 2, then this group

(1) is Abelian (2) is cyclic

(3) is of infinite order (4) is definitely non-Abelian
o frdt wig % wf sEEEl it FR 2 }, @ A@ W

(1) st @ (2) T

(3) wifiE e 1 2 (4) fTifeaa & smaef 4 2

Let R be a relation defined on the set of integers by aRb if a = kb for some

positive integer k, then

(1) R is reflexive and transitive but not symmetric
(2) R is reflexive and symmetric but not transitive
(3) R is symmetric

(4) R is an equivalence relation
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AT R (Ui % WY W 3w yEm A ohufe amy 2 .
aﬁkaﬁim{uﬁm%,eﬁ aRb 3R a = kb,

(1) R @qed @ g&ma 8, fog aufi| T
(2) K ®qed o 44faa 2, fomg gwms T8
(3) R qufid 2

(4) R T qodal gy @

If a is an element of a group G such that o (a) = n = 2m, then which one of the
following is also of order n?

Iz @ ¥YE G # TH vHl 3E4d ? REd FfE o (a)=n=2m, @ F=fafem § 3
e Fie n 27

(1) a* (2) a™ 3) a* 4) a®

If the characteristic values of an invertible n x n matrix A are A,, A,, -+, A,,, then
the characteristic values of Adj(A) are

a2 U nxn FYohAUE MR A F AN TH 4, 4y, -, A, &, A Adj(A) F
sifenefors oH 2

1 1
.18 2
(1) ,1€r<sn ()lrlA'

12 rEn

(3) _A,lﬂrs,‘n 4) |AlR,,1£r<n

9 (P.T.0.)
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28. Which one of the following rings is a field?

Prfafad aadl # @ ®H-91 &3 27
(1) (Z 4, +4%a) (2) (Ze, +6» X6)

(3) (Z 4, +7,%7) (4) (Zg, +9, %)

29. Let T be a linear operator on R® defined by T{x, y, 2) ={3x -3y, x -y, 2x t y + 2|

Then the rank and nullity of T are respectively

a7, R? W oF Haw g9 R, S T(xy,2)=(3x-3y, x -y, 2x+y+2) 3¢
ofonfig 21 @ 7 I W T EE wAE: R

(1) 3, 0 (2 1,2 (3) 2, 1 (4) O, 3

30. The number of invertible elements in the ring (Z 4, +24, X924l 1S
T (Z 245 + 241 X24) q Eﬂaﬂ“ﬂ'ﬂ Fqagal F gE %

(1) 24 (2) 8 (3) 6 4) 3

31. lim and lim of the sequence uc:r}s—r;E +sin -~ are respectively
W cos "1+ sin ¢ % Y lim and lim F99: &

(1) ¥2, -2 (2) v2,-1 (3) 1, -2 (4) 1, -1

(46) 10
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32. Ifasequence{a,}7_, of elements in the interval (-1,1) is given, then which one
of the following is true?

(1) Every limit point of {@,} is in (-1,1).

(2) Every hmit point of {a,} is in [-1,1].

(3] The limit points of {a,} can only be in {-1,0,1},
(4) the limit point of {a,} cannot be in {-1,0,1}.

M {a, iy, FOOG (~L1) F JagEl H OChH FHEA @, @ T d ¥ FR-m
FYq TEl B7

(1) {a,} & & dwa fog (-1,1) & 21

2) {a,} F & o fg [-1,1] % R

(3) {a,} % Hwm fag 7@ (-1,0,1) & & wH 2

@) {a,} & dmwra fag e (-1,0,1) § & & " )

33. Which one of the following statements is true?
(1) The functions sin x and x? are uniformly continuous on [0, ).

(2) The functions sin x and e™* are uniformly continuous on [0, »).
(3) The functions e™* and - are uniformly continuous on [0, ).

X

: 1 . :
(4) The functions x* and — are uniformly continuous on [0, =).
x

46) 11 (P.T.O.)
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frfifiga § @ FA-T FH T 87
(1) [0, ) T F& sin x AT x> % TFA: A9 2

(2) [0, ») W FeA sinx AT e * TH FAMG: Had 2|

(3) [0, ®) W FeH e * a:ﬂxiqaﬁama:m%r

(4) [0, ©) | B x° mﬁziq&mﬁw%l

34. If C is the circle |z|=4, then §_ is equal to

z° +4

aﬁcumaﬂlzlﬂé,a’lg?c;f—f;m%

(1) 4ni (2) 27 (3) mi (4) 0

35. Let A be a closed subset of R, Az¢, A#R. Then A is
(1) the closure of the interior of A.
(2) a countable set.
(3) a compact set,
(4) not open.
o fF A, R %1 @ 690 I0EY=A B, A+, A=R @ AR
(1) A ¥ =i F q9F ¢l (2) T WHIE Fg=E R
(3) TH HEd H=d Bl (4) faga & R

(46) 12
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36. Let f:R—->R be a twice continuously differentiable function with
f1O)=f(1)=f'(0)=0. Then

(1) f" is the zero function. (2) f"(0) is zero.

(3) f"(x)=0 for some x € (0,1). (4) f" never vanishes.

oAt 7 F(0)=f(1)=f'(0)=0 % WY f:R>R W § 9N Haq Ha&eHld FeH
21 &

(1) f"” % oA 2|

(2) f"(0) A Rl
(3) fFdt xe(0,1) & fo@ £ (x)=0.

(4) £ @t qu Td B

37. Which one of the following statements is not correct for a real valued
function f ?

(1) If f is Riemann integrable on [a, b], then f* is also Riemann integrable on

[a, b].
(2) 1f 2 is Riemann integrable on [a, b], then f is also Riemann integrable on
[a,b].
(3) If f? is Riemann integrable on[a, b], then f is also Riemann integrable on
la, b].
(4) If f is Riemann integrable on|a, b}, then | f |is also Riemann integrable on
[a, b].
46) 13 (P.T.0.)
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38.

(46)

R [ @ A wed 2, A Refife § & weom we w2
(1) 3R £, [a b] W G aaera R, @ £2 ft (a, b] W W T 2
(2) IR 2, (a,b] W d9m woweHE R, @ f i (q, b] W fWE FAEREHE 2T
(3) AR f3, (@ b] W G97 FOweHE R, @ f Wt [q, b| W f9E FAEEHE
(4) TR f, [a, b] T WA Gueperta 2, @t | £ | Wt [a, b]) T {99 GueEeE w2

If g:R—> R be defined by
sin x
gix)={ «x
1 ,if x=0

’ if x#0

then

(1) g 1s not continuous.

(2) g is continuous but not differentiable.
(3) g is differentiable.

(4) g is not bounded.
% g: R - R 3| 9R gfonfya 2

sinx’ afz %50
glx)=4{ x
1 :"—'Iﬁ.'x=0
at
(1) g Gaa & 2| (2) g 960 B T Faweg Td 2
(3) g EFeHE R (4) g TiEg & 21
14
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39. Let for each n>1, S, be the open disc in R?
radius equal to n. Then S = U S, is

nz1

(1) {(x,y]eRz:x>Oand|y|<x} (2) {(x,y]ERZ:x>0}

» With centre at a point (n, 0) and

3) {(x,y)eR?: x<0 and |y |<2x} (4) {(xy)eR?: x>0 and |y |< 3x}

m%,anzl,%%q,kzmsn@ﬁqaaﬁm%,méﬁﬁg
ﬁwﬂ%mﬁ%la‘lkusné ey

nzl

(1) {(xy)eR*: x>03M |y|<x}  (2) {(x,y)eR?: x>0)

(3) t(xy)eR?*: x< 0T |y|<2x} (4) {(xy)eR?: x>0 @ |y |< 3x)

40. Let f:R - R be a continuous map. Choose the correct statement
(1) f(A)is bounded for all bounded subsets A of R.
(2) [ 1s bounded.
(3) The image of f is an open subsets of R.

(4) f '(A)is compact for all compact subsets A of R.

g fF f:R > R 0% §ad AAfEA 21 5& F9 g
(1) R & oft wag gt & forg £ (A) diag R
(2) f uRag 2l

(3) f 1 wfofre R &1 & faga weg=m R

(4) R % oft w5 Jwage A & foe f(A) & R

46) 15 (P.T.0,)
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41.

42.

43.

146)

27 A2 2
v e E+§-¥— is equal to
ox? oy* 0z

fV=(x*+ Y2+ z?)"Y/2, then

a2y 8%V 8%V :
Ry a(a ey el R g epy T
(1) 0 (2) V (3) 2V (4) 3V

: Y
fu=xb(y/x)+wv (y/x) where ¢ (y/x)and y (y/x) are two functions of ;, th
0%u o%u  ,0%u . 1
gl +y“ —— is equal to
ox? *2Y ooy Y oy

X

A u=x (y/x)+v (y/x), T& ¢(y/x) Ty (y/x) T % F 3 B 2,

8%u 0%u , 8%u

S + — ] HAMH ‘%

N T g oY . dy*

(1) 3 (2) 2 (3) 1 (4) O

parameter, 1S

o t@ell % WRaR y=mx+va’m?+b?, S m ¥wim R, @ wd
(envelope) &

2 2 4
.1 N .
1) =+ =1 (2) x“+y“=a“+b
W 55+ 5
2 2
X
(3) x* +y* =a®-b? (4) 'a_'«!_i_:afl

16
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5
The value of the integral f; (Iﬂg ;] dy is
ll\. F

5]
AT J‘l(log-—l—J dy %1 uF 2
. Y

(1) 1'(10) (2) I'(6) (3) I'(3) (4) I'(18)

The value of the double integral ” lxy = dx dy over the first quadrant of the
-Y

2

cucle x +92 =1 1s

g x* +y? =1 & ¥uH agY & SR fguee || lxygdxdyilﬂm%
-y

1 1 1 ]
(1) - (2) & (3) 5 (4) e

By changing the order of integration in the integral J‘:Ij“ f(x,y)dxdy it can

be expressed as

Hnmﬂj:jz”qf(x,y]dxdy%maﬁamﬁ%mzﬁm%mmm%

X

W) [o [, f(xy)dydx @ [ [, f(xy)dydx

@ [ [, f(xy)dydx (4) j;[f”f(x,y:dydx

1S

IE dIdy

1
The value of the integral .[u & g

& A ©

je dx dy

qEeA |
IU e* log y

(1) e’ (2) e+1 (3) e (4) e-1
17 (P.T.O.)

gcollegeduniaa

el



18P/217/21 Set No. 1

48.

49.

50.

(46)

The real-valued functions f, ¢,y are derivable in [a, b|, then there exists at
least one c€(a, b) such that

I f, ¢,y Sdfa® WH A [a, b] T FTHId B &, df FA-4-F9 U ce(a b)
1 wfea 3@ YR & &

If'(a) ¢'(a) v'(a) fla) ¢(a) y(a)

(1) [ f(b) ¢(b) w(b}|=0 (2 | f(b) ¢(b) wi(b)|-0
f'(e) ¢'(c) v'(ec) [f'(c) ¢'(c) y'(c)
fla) ¢(a) wl(a) f'la) ¢'(a) y'(a)

(3) (f'(b) ¢'(b) w'(b)|=0 (4} | f'(B) &'(b) w'(b)|=0
[ f'(c) ¢'(c) w'(c) f'le) ¢'(c) y'(c)

With the help of mean value theorem, for x>0,0<08<1, log,s(x+1) can be
expressed as

e WH Y94 (mean value theorem) W1 Weg ¥ x>0,0<0<1 & fee
logyo(x +1) I = faar s whar 2

xlog,o € 2) x 3) Ox () _bx
1+0x 1+0x 1+ x (1+0x)

(1)

If f(x)=vx, 6(x)= e are defined on the interval [1, 2], then the value of C

Vx

satisfying Cauchy’s mean value theorem 1is

afe f(x1=-5:,¢(x]=L FE (1, 2] W wfonfed &, @ Fhft F qe am vy

Jx
F YL N I C F OAA 2
(1) V3 (2) v2 (3) 2++2 4) 1++2

18
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52.

53.

(46)

The value of lim + ok 1
nan[{nl’_'_l \;'n2+2 Jn—z,'_n
1 1 1
lim + TR F AA B
”"”[Jn2+l Vn? +2 Jn2+n]
(1) 1 (2) O (3) =
( 1
The value of lim %{-T is
1
n" \n
lim [ 2| #1 #7F 2
n-wx| n!
(1) 1 (2) e 3) 0
The series

N 1

n;g n (log n)?
is
(1) convergent if p>1 and divergent if 0< p < 1.
(2) convergent if 0< p<1 and divergent if p 2 1.

(3) convergent V p.

(4} divergent ¥V p.

19
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54.

(46)

L

£, n (log n)?
(1) st ? afz p>1 @@ swEd ® af2 0< p <1
(2) s @ ARt 0< p<1 W@ swEd ¢ e p>1
(3) | TF p ¥ fow aAfvmrdt 2l
4) ® & p F U JuEd 2l

1
For a, >0, the sequence {a,},_,, where a,,, =1+ — ¥ n 21 converges to

™ - 1
3% a, >0, FFH {a, )", T a,,, =1+— VYn>1, W AhmE 2

aﬂ
-1
TR ) Y541 @ ¥5-1
2 2 2
If
3 T B
flx)=i{a™'"' gF ~*= g1
o x =0
then

(1) f is integrable on [0,1] and I{l} fdx=a
a

(2) f is integrable on [0,1] and I; fdx=——
a

(3) f is not integrable on [0, 1]

a+1

(4) f is integrable on [0, 1] and I; fdx=
a

20
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(1) f,[O,l]quﬂaﬂtEfdx=a
1 a

(2) f,]0,1] W G R 3K .[ofd“=a+1

GPL[QHqum%mqmﬁg

(4) f,[o,l]mm-gaﬂ-{ﬂfdx:aﬂ

a

If f(v¥)=x][x]), where[x]denotes the greatest integer not greater than x, then

1) f is integrable on [0, 2] and _[:fdx=3-.

£
=

(3) f is integrable on [0, 2] and j': fdx=0.

(2) f is integrable on [0, 2] and _[:fdx =

(4) f is not integrable on [0, 2].

R f(x)=x[x], & W [x] ¥ o } % o @ 9 i Fewm S ox ¥ A
T &, '

@) f,[0,2] T EAEHEHE T 2
21 (P.T.0.)
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b 1 .
! dx converges iff
57. The integral L —al (b-x)" g
(1) n>1and m >1 (2) n<land m<1
(3) n>land m<1 (4) n<land m>1
T [ L dx frd @ Ak e daw AR
e (x=-a)" (b-x)"
(1) n>13M m>1 (2) n<l 3 m<i
(3) n>13Mm<l (4) n<l 3 m>1

58.

59.

(46)

If f(z)=u+iv is an analytic function, where z=x+iy
u-v=e *[(x-y)siny-(x+y)cosy], then f(z)is

:-

R flz)=u+iv @ A@RE wem }, W z=xeiy
u—u=e"‘[[x—y}siny—-(x+y)cusy].Eﬁ f[z)?

(1) ze* + ¢ (2) ize® +c¢ (3) ize “ +c¢ (4) ze % +¢
The value of 2" +1 dz, where C is |z|=1and 2= x+1y, is
C z(2z-1) - i

i ! dz; 981 C,|z|=18 W@ z=x+iy; ¥ 9 2
€ z(2z-1)

i Sni . Tmi
1) — 2) —- 3) 2ni L
g (2) = (3) 2= i =

22
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60. The number of roots of the equation z’ -5z +12 =0, lying between the circles
|z|=1and |z|=2, is

gal |z|=1 3 |z]|=2 F o9 FfFO 27 -52° +12=0 & & H gE@w
(1) 3 (2) 7 (3) 4 (4) O

61. The locus of the complex number 2, satisfying equation [z-1|+|z+1[=3, 1s

(1) a line segment (2) a circle
(3) an ellipse (4) a straight line
FlE |z-1]+|z+1|=3 ® Fq¢ F I 9wy TEA 2 F IS R
(1) T T @ (2) T
(3) @ g (4) T W
62. Which one of the following iterative process cannot be used to determine the
complex roots of the equation f(x)=07?
(1) Bisection method (2) Secant method
(3) Muller’s method (4) Lin-Bairstow method
ﬁnﬁﬂﬁasﬁtﬁamﬁﬁaﬁqmﬁxpomaﬁa@ﬁwﬁ%m
I 7€ fR S w7
(1) sRde fafy (2) dhe fafy
(3) ger it fafy (4) fo-sat fafu
(46) 23 (P.T.0.)
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63.

64.

65.

(46)

If a root of the equation f (x) =0 lies in the interval , then the condition under
which the Newton-Raphson formula converges to the root in I, 1s

afe gfiEw f(x)=0 & Tk g v [ A ffed 2, 7@ @ foafa s @
-ty g3 [ ¥ g9 & fou afimfm &, @

(M) F L (=1 (x) %, ¥ xel
@) | f (S ()< f"(x)]?, ¥ xel
@ 1 (X)L () > f" (%), Vv xel
@) 1L ()= (x)|?, ¥ xel

If » be the angular velocity at the nearest end of the major axis of the orbit of a
planet with eccentricity e, then its period is

Iz UH TR F FH F AHAG F AGH R W F AN o B W w4 3@
E'@,?ﬁmm%

2n |l-e 2n [1+e 2n | 1-e 2% | Y+e
= 1‘1+E (2) — 111_8 18) = TPE (4) _‘;’-\J[_If-e_)“h

If the velocity at any point of a central orbit is Lth of what it would be for a
n

circular orbit at the same distance r, then the central force varies inversely as

R F= wa F et fag @ @, W gl - W fud g wmy oW L 2w
¥% 99 FopauE § U@ seea 2 ”

(1) r* @) ra @ r @) o

24

gcollegeduniaa

el



66.

67.

68.

(46)
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If a particle describes the equiangular spiral r = ae®“'*, under a force F to the
pole, where a and a are constants, then the law of force is proportional to

A T F GHERNNT GEA r = ae’tt, ya W aA F F awa Frefia ww@n 2, o@
a 3 o 3R R, 99 a9 # A9 GuHId 2

1 1 I
14 = 2) — (3 = @4) —

r 4 r

; ; aB ;
The rate of convergence of the iterative method x;,, = Ax; + — for computing
Xk
«'’® becomes as high as possible, if

g it x,,, = Ax, + %0 % afmm § g, o3 A e % e sl @

In Givens method to calculate the eigenvalues for symmetric matrices, the
maximum number of plane rotations required to bring a matrix of order n to its

tri-diagonal form is

Uit e ¥ fou amea el # Peen i e ffr d o wm F R A
ﬁﬁaﬁawﬁqﬂaﬁaﬁﬁ%mﬁaﬁmwﬁﬁmm T 2

(1) %ln-l)(n—ﬁ) @ (n-1)

(3) (n-2)? (4) (n*-1)

25 (P.T.0.)
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69. The radial and transverse velocities of a particle are non-zero constants, thet

the path of the particle 1s

(1) a spiral (2) a circle (3} a cardioid (4) an ellipse

w w1 e sk SpEe 3 N O R, T F K 9 2
(1) \ffer (2) g9 (3) &A™ (4) #rdgm

70. If the radial and transverse velocities of a particle at the point (r,0) b
respectively Ar and p6, where A, y are constants, then the radial and transvers

accelerations are respectively

202 / -
(1) » and p (2) o 0 and pb H +}.W
r \T /
202 202
" 0
(3) A%r+ K and po [l-—ﬂ] (4) A%r B i and pG{E —P-.\ﬂ|
r r r \r ’_l

afe o Fwu K Ofw o gy 3 BF (r,0) T FHE: ar 3 w0 R, W@ g
I B, 99 Bfim ot vy @ F9: 2

2n 2
(1) 1 3 2) 22r - B2 a?rwe(i‘-u)
r r j
22
(3) 32r + B° aﬂtpe(z-EJ @) 22p B9 aﬂlpg(ﬁ_;]
r r r s
(46) 26
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72.

73.

6)
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The Newton-Raphson algorithm to find square root of N is

N & Fiqe & fFen & o gea-tem N weq fafy
b
xl"!

1 N
-

X,

n

N)

1
() X _-2-[2;.-:,, =

(2) Xney = é[zxn 2o

For given two points (a, f (a)), (b, f (b)), the linear Lagrange polynomial P ( x)
that passes through these two points is given by

2 g @ fagall (a, f(a)), (b, f(b) & foC, ek VS g P(x) N @ A
famatl @ @ o 2, fen s R

(x-b

(1) Pla)=tX22) £(q)4 1X28)

f(b)

(a-b)

(x-Db)
(a-b)

(2) P(x)= fla)+

_(x-b)
(3) P(x]—[b_a]f(HH

(x-a)
(b-a)

(4) P(x)= fla)+

(a -bj

(x-a)
(b-a)

f(b)

(x-a)
(b-a)

f(b)

(x-b)
(a -b)

f(b)

If a particle moves along a circle r = 2a cos 8 such that its acceleration towards
the origin is always zero, then the transverse acceleration of the particle varies

as

afz wH w0 fEft 99 r=2acos® ¥ WY W TE Mo A ¥ wE q@ fg ®

WE = YA 8, 99 F H 3

(1) cosec’® (2) sin

Y @ @ Wiy ufEfea g @

(4) cosec” 0

(3) cosB

27 (P.T.O.)
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74.

75.

76.

(46)

Let P be a particle whose radial and transverse velocities as well as radial ar
transverse accelerations are respectively proportional. If r is the radial distanc

then velocity is proportional to
(1) r (2) log r
(3) some power of radius vector (4) exp(r)

o Be P @ F9 2 fomem g oM WY 3 & Hiy-¥iy 3w W sy
= 2 FH9: GHEe @1 A - A= gl R, 9 A9 s 2

(1) r (2) logr
(3) fawan afzw i #3 =@ (4) exp (r)

Let T, be the time taken by a projectile up to the highest point and T be tl
time of flight, then

o f6 fedl waae # sifire S @9 TRed d @ o Ty, @ 3R SzEeE
g, @

il 1 3T
(1] TH 1? (2] TH =5T ‘3] TH =? [4] TH =2T

Let a particle be in SHM (Simple Harmonic Motion) between A and B and O |
the fixed middle point. Then as the particle moves beyond O,

(1) velocity and acceleration both increase
(2) velocity and acceleration both decrease
(3) velocity increases but acceleration decreases

(4) velocity decreases but acceleration increases

28
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AT AW A SR B ¥ di9 wme aed T § 2 ot 0 fRw ey 21 v
Fn fag 0 % s wga 2, @

(1) 31 3 = 2El 9 # (2) an 3 = A g 3
(3} an sem & AfF v wem R (4) 91 W= ? AR o7 Fgar 2

The rational approximation of the form o) to e* is
(1+ ex)
o' #1210 % yreo = ufiw afiee 2
{1+ cex)
- [y X
[l+—) 1—-]
2 2 -
§ 0 @) —= O ks @) {2-%)
X X X x
(g 1% 1- ] [1+ ]
2 \ o 4 2 2

A canal is 40 m wide. The depth y (in metre) of the canal at a distance x from
one bank is given by the following table :

e f Ned 40 m B @ W OB x g W T A owE y (e H)
freaforfga aferat g fean sman @

x 0 10 20 30 40
y 00 35 55 45 05

The approximate area of cross-section in squarc metre of the canal using
Simpson rule is

e FaW ¥ 9T A TR F O $2 F A dea @ diw 7 R
(1) 1350 (2) 1375 (3) 140-0 (4) 1450

29 (P.T.0O.)
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79. Approximating the first derivative of f(t) as
4 | h h 1

4 e — |- S |, S {4+ h) = t

Fit=a {f(HQJ f(t 2)} 6h{f( +h) - f(t)}

the order of error in the approximation is :

(1) two (2) three (3) four (4) five

£(t) % oM FFHH Hl

f’m=éf‘h—{f[t+§)—f[r-§]}-6ih{f[r+h)-fm}

T i W, dhwed # gf fit F:if R

(1) & (2) & (3) I (4) ufg

80. Adams-Bashforth-Moulton predictor formula for %: fx), y(x,) = y,,

y(x) =y, Yl x3) =Yz yY(x3)=ys, 1

%=flx),y[xu)=yon Y(x) =y, y(x3) = Y2 y(x3) = y3 % %({ W“m_
Hieed Wifsdz g7 2

(1) s =ys + s (59f ~55f, +37/, ~9f)
(2) Yo =Ys + 5= (55f5 ~59f, +37f, 91
) s =ys + 5 (55f5 ~59, ~37f, +9f,)

(4) Ya =Ys + oz (59f3 -5, 37, +9fo)

(46) 30
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81. A rocket is fired vertically upwards with a velocity u which exceeds ,/2gh, where

g is gravity and h is the height of a target. If t, and t, are the instants at which
the rocket reaches the target, then

TF ke Sl I A R A u W R 2gh B W R, F @y Siw @ g,
&l g e @ R h @ f AR R Al ¢ W, TR F I8 T WA

F TF &,
2u 2u
(1) !,+t2=? (2) tl—t2=;
2u 2u
(3] tl+t2<_g_“ (4' tl-t2 :3"';

82. Which one of the following is not referred as explicit method to solve

dy =f(xy), y(xo)=Yo?

dx
(1) Taylor’s series method (2) Picard’s method
(3) Euler-Cauchy method (4) Backward Euler method

fafafgs & @ -3 %:f(x,y], Yy(x,)=y, A T A H wr fafy 3
Tafifa T 27

(1) 3o & aoft fafy (2) T fafer
(3) ger-wre fafy (4) wemmmft e fafy
83. If cube of side 4 metre is increased by 2%, then the approximate increase in it

volume is
afe 4 Hex wqen A WA W d 2% A g F I 2, @ wE Iy d
Afsere afiada gar 2
(1) 2% (2) 6% (3) 8% (4) 12%

(46) 31 (P.T.O.)
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84.

86.

(46)

If a force F is resolved into components P and Q making angels « and [
respectively with it, then

afe vF g9 F @94 §9¢F P I Q F WY FUW: o I P FIV @I 2, Td

(1) P=sin(a+B)-Fcosa, Q=sin(a +p)-F cosp

~ Fsinao . F sinf
(2) P“sin(u +B)’ sin (o +f)

_ Fsinf _ Fsina
) P_sin[u+[3]’ ~sin (a +p)

(4) P=Fcosa, Q=F cosp

Two forces F, and F, are acting at a point and are inclined to each other at an
angle of 120°. If their resuitant makes an angle 90° with the direction of F, then

ATAF IMFE, & fagReFd R AR diw = w1200 3 3fz
ofordt & F, % W9 90° F HY TN B, T

(1) F, =+3F, (2) F, =F, (3) 3F, =F, (4) 2F, = F,

The general solution of differential equation (2x -10y°) g-xy- +y=01s (c being a
constant)

d ;
SEFA THH [2x-10y3]ay+y=0 ¥ HWH ' ¢ (c W R )
(1) x=2y>* +cy? (2) y=2x>+cx?
@) y=2x2+ex’ 4) x=2y * +cy’

32
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87. The general solution of differential equation ( 2x2y +y)dx+ xdy =01is (c being a

constant)

HIFA FHIF (2x°y + y)dx+ xdy =0 #1 T 7= 2 (c = s R)
(1) x+log (xy)=c (2) x* +log (xy)=rc

(3) log x+ xy =c (4) log y+ xy = c

88. The orthogonal trajectories of the curves xy =c is (a being a constant)

TF xy=c & o wEEd 9T R (a & R R)
(1) x?+y?=a’ 2) x?-y?*=a?
(3) x* +2y2 =a’ (4) 2x° +y’2 =a?’

3 2
89. The general solution of differential equation 3—4{% -6 %‘g- +11 % -6y =0 is

(A, B and C being constants)

8% Y ol e
FTFA  FHHT F—ﬁyﬂla—f&y-o # T ' & (AB I C
fers 2)
(1) y = Ae* + Be* + Ce™* (2) y = Ae* + Bxe* + Ce**
(3) y=Ae'x+Bez"+Cea" (4) y = Ae " + Be™ + Cxe”
(46) 33 (P.T.O.)
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90.

91.

92.

93.

(46)

Find the value of m for which y =ce ** + c,xe °* is a solution of differential
equation my" +2y' +3y =0 {¢, and ¢, being constants)

m &% 9 9\ & fou y=cle“3"+che"3x HTFA THEFEY my” + 2y + 3y =0 =
& 2 (¢ 3 c, TH &)

1

1 1 1 1
(1) 5 (2) 5 (3) 3 (4) 3

Let y(x) be the solution of initial value problem y” +2y' -3y =0, y(0}=a
y'(0) = 3. For which value of @, m y(x)=0

AR y(x) AT I Wieem y”+2y -3y =0, y(0)=a, ¥'(0)=3 F & 2, 4
a® 9 09 % o Iimy[x)=0?37"

X =0

(1) 0 (2) 1 (3) -1 (4) 2

The value of P, (1), where P, (x) is first differential of Legendre polynomial of
degree n i1s

P, (1) ® W 0 M, 3R P (x) ] WG T IR SEEA @

(1) %n(n-ﬁ-l) (2) %n[n—l] (3) %nz(n+1j (4) %nz(n—lj

The roots of the indicial equation of differential equation
2x%y" +(x*-x)y' +y =0 are

(1) 1 and " . (2) 1 and L (3) -1 and 1 (4) -1 and e !
2 2 2 2

HIFA FHFW 2x%y" + (%% - x)y' + y =0 F FTHEANEH THEFW F g
1 e 2 1 1
(1) 13 -2 (2l13ﬂ‘(2 @) -1 3 > (@) -1 3 -

34
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94. The value of the Bessel’s function J,,,(x) of order 4 is

#fe | F 38T e J,,(x) F A R

(1) v% sin x (2) \/% sin x (3) \(E}t-; cosx  (4) = COS X

mx
: —s . .. B B
95. A solution of partial differential equation — =9 — is
ox oy
2 2
sifir e wiwm 02 -9 T o g}
o0x oy
(1) cos(x-3y) (2) x*+y? (3) sin(3x-y) (4) e *™sin (ny)

96. The partial differential equation for the surface z=ax+ by is
HaR z=ax+ by & o anfee s wfieo 2

(1) z= py+gx (2) z= py —gx (3) z=px+qy (4) z= px-qy

97. The solution of partial differential equation (D* +2DD' + D'?) z=e***% is

3T aFel @fE W (D? +2DD' + D'?)z=e?*% F T R

L E2x+ 3y

(1) 2=, (y=x)+xby (Y- X)+

1
(2) z=xby (Y- x)+yda (y—x)+ z e

1 24s
3) z=1(y-x)+ 2, (y-x)+ €™

1 244
(@) 2= xb, (y = X)+ Yoy (y - x) + =™

46) 35 (P.T.0.)
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98.

99.

100.

101.

(46)

The radius of the circle in which the sphere x? + y* + 2* -8x+4y +82-45=0
is cut by the plane x -2y +2z=3 is

el x? +y°+2° -8x+4y+8z-45=0 H AT x-2y+2z-3 H FA W UH
Fa it f=n 2

(1) 3 (2) V3 (3) 445 (4) 80

The equation of right circular cylinder, which has guiding curve as the circle
x2 4 y?- +2z°-a?=0=z-b, 0<b<a and generators are paralle]l to z-axis, is

n o g ded, S wriedi® a% g9 x2 +y? +2° -a?=0=2-b, 0<b<aq
? AU F 1@ 2z-3E F GEHRR B, F gHEO B

(1) Jc2+yr2=.:12—b'2 (2) x2+y2+32=b2
(3) x2+y2=b2 (4) .1«:2+_z;4r2+;32—u;?--b:P

The locus of the point of intersection of two mutually perpendicular tangent

: [ .
lines to the curve — =1+ cosf 1s
r

(1) a line (2) a parabola (3) a circle (4) an cliipse
, |

T ~=1+cos0 T TR T WA @ F wwesy farg A gy 2

(1) T @ (2) @ W@ (3) @ I (4) wF dreigq

The number of independent components of a skew-symmetric covariant tensor
of order two in an n-dimensional space 1s at most

U n-fodftg gufe & #ifz @ & & Gu-wufye FEfoe (covariant) Wem % a3
Feagal # ftwan e 2

(1) n (2) n? @ Bl g Rin=d)
7 2

36
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(46)
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The arc length of the curve v:[0,2n]- Ra,y(t)=(3cost,35im;4tj 18
EF? T:[O,‘2n1—+R3,*{(t]:[3cost3$int,4t} % 9 = 2

(1) 3n (2) 6n (3) 10n (4) 12n

The torsion of the curve y: R - R?, 7(t)=(acost, asint, ct) at point ¢, is

9% y:R-> R’ y(t)=(acost, asint, ct) ¥ ﬁ!ﬁ t W U3 2

ct c t a

1 B o i o IO
) a?+c? (2) a? +¢? 3) a? +¢? 4 a® +¢?

Which one of the following curve is not a regular curve?

ﬁnﬁﬁiﬂﬁﬁﬂﬁ?-m@ﬁﬁﬁﬂﬁa(regular)aﬁﬂ%?
(1) y(t)=(tt?) (2) v(t)=(e', t*)
(3) y(t)=(t% t*) (4) y(t)=(2t+Le")

Which one of the following surface has negative Gaussian curvature at some of
its points?

(1) a plane (2) a sphere (3) an ellipsoid (4) a torus

frafafias § & Sl9-91 @ 3 F9 fagall W FomerE TRREE Twa w@a 27
(1) @ aa (2) T& e (3) TF FHIT  (4) UF MW

37 (P.T.O.)
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106.

107.

108.

(46)

If k,, k, be principal curvatures of a surface at a point, then the norma
1»

' irecti ing an anglc
curvature of the surface at the same point along a direction making a gle.

with the first principal direction is given by
R K kzﬁm%@ﬁ%mg@amﬁﬁ,ﬁm%wﬁﬁwmgt
ﬁmﬁ%aﬁwmﬁmﬁmﬁmm%

J3 V3 3k, + k, k, + 3k,
(1) k- (2) k; — o =7 (4) =

Which one of the following curves is parametrized by its arc length?
Rafafer § @ F9-91 T A 9N A T # aOiford 27
(1) y(t)=(acost asint) (2) y(t)=(t?)

t - | T et
(3) 'g(t]=[acusa-,asm E] (4) T(I}—[cosa,sma}

The sum of interior angles of a geodesic triangle on the surface of a sphere «
radius R 1s

(1) less than = (2) =

(3) greater than = (4) not constant

@Rﬁwmﬁfﬁﬁﬂ'{ﬁﬂ@?ﬂﬁm(geodcsic)ﬁﬂﬁléﬁﬁm;ﬁuﬁe
a2

(1) = ® 3A (2) = (3) = & &I (4) fér a8 2
38
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109. 34 '
[fI') denotes the Christoffel symbols of second kind, then the value of I, is

A1 R & G R w R @ @ or w2

o
Ui 2) =20
cx 2 3y
1 g
3) =~ (log g) W =2 flog )
- LA axj

2 3 -1 -1

110. Consider the equation Ax = b, where A =[ Jand b = [qq which one
9/

4 1 1 =2
of the following is a basic solution?

" 2 -1 - w
m=bmﬁamqtﬁanaﬁﬁm,ma{4 :;’ i _;]aan b:[;}ﬁwi%rﬁaﬂﬁ
q F4 0 Ao g 27

9 11 28
1 - —— g
”.{LO e 8 SJ (2 7 0 0]
11 4 4 11
e = I D e
(Sl[S o ] (4}[3 3 v O]

111. The set of all feasible solutions of a linear programming problem is always a

(1) convex set (2) open set

(3) closed set (4) unbounded set
freft s snfim wwen & oft Iover TwaEl F A=A g e 2

(1) 3961 Gg=IG (2) foga wq=@  (3) @ga wy=m (4) sftag aq=g

46] 39 (P.T.0.)
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112. Which one of the following sets is not a convex set?

Prferfias Fg=ril # 4 $19 Io0 WY T e
(1) X ={(x, x;): 4x{ + x; < 36]

(2] X ={(JC1, xQ]: xl 54, Xa 2 2}
(3) X ={(xy, Xp): Xy Xp <1, x;, x5 20}

(4) X ={(x, %z): X{ +X,-320, x, 20, x, >0}

113. Consider the LPP :
LPP W fa=m Hifsm :

Maximize (3x; + X, + 3x3)

subject to

2x; + Xp + X3 S 2
X, +2Xy +3X3 £5
2x, 42X, + X3 S6
Xy, Xz, X3 20

In solving this problem by revised simplex method, the basic feasible solution is

avitfte Reieew ffy & g0 3@ 9uen & 99YE 1 WO difeE 7 2
() [0 0 0 2 5 6] 2)[2 56 0 0 0)

3)(2 0 5 0 6 0] 4 [0 2 5 6 0 0]

(46) 40
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114. The dual of the fnllnwing LPP’s :

= LPP 1 3 (dual) 2

Maximize 2x + 3y + 4z

subject to
x-Sy+3z="7
2x-Jy <3
3y-z25
x, y 20, z1s unrestricted
(1) Minimize 7A + 3u - Sv (2) Minimize (- 7X + 3u - 5v)
subject to subject to
A+2u 22 A+2u22
-SA-5u-3v2>23 ~SA -Su-3v2>3
3h+v=4 3A+v=4
B, v 2 0, A is unrestricted A, p 20, vis unrestricted
(3) Minimize (-7A - 3u - 5v) (4) Minimize (71 + 3u + 5v)
subject to subject to
A+2u22 A+2u22
-5A -5p-3v23 -SA+5u+3v23
3AL-v=4 3h-v=4
g, v 2 0, A i1s unrestricted A p,v20

115. For a balanced transportation problem, which one of the following is false

(1) There are at least m + n -1 basic variables.
(2) There are at most m + n -1 basic variables
(3) There are at least m + n +1 basic variables.
(4) There are at most m + n + 1 basic variables.

(46) 41 (P.T.
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116.

(46)

ﬁ%ﬁqﬂaﬁaﬂwaﬁfmﬁmﬁiﬂaﬂﬁm—m@m%?

(1) FA-B-F9 m +n -1 MfcF I 2
() sfF--3fmE m +n -1 WfcF =R
(3) FH-B-H8 m +n+] AIfciH =2
(4) ARH-F-31fF m + n+1 Wfew TCE

The initial basic feasible solution of the following balanced transportation

problem using lowest cost entry method is :

frefifigs wfora qfeed awen # fea o wEw ol =1 owm o wR g e

ff GP9Ted FHYH ©

Destination (T=14)

Origin (3™) O, | 8 9 2

D, D, D3 Dy
oo|le6 4 1 s
7

O; | 4 3 6 2
6 10 15 4

Capacity (&9dT)

14
16
S

Demand (H77)

(2) xi3 =15, x3; =6, x5 =10, X33 =15, X35 =5, X34 =4

(4, xl3 = 14, x:l =6, x22 ~ g, x23 - 5. x32 = 5, xﬂ“ =]

42
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117. Consider the following minimal assignment problem :
Frafafas seaan sEwr grer @ fer fif |

Men (J%9)
1 2 3 <

I 12 30 21 15

I 18 33 9 31

m | 44 25 24 21 |

v 23 30 28 14

Which one of the following is true solution?

frfefaa ¥ ] =9 9 guYE 27
(1) I»10I->3M->21IV->4 2 152 01054 IV->3

(3) /-1 U054 T2 1IV->3 @4 I>4 I3 M—->2 IV->1

118. The Fourier series of function f(x)=|sin x| on [-=n, n ] will not contain

(1) constant term (2) sine terms
(3) cosine terms (4) Both sine and cosine terms
T [, 1) W FeH f(x)=|sin x| Hi BRE IR 7 @m
(1) 3= G (2) 41 99
(3) FA1 TG (4) aHl w1 R WIS UG
(46) 43 (P.T.0.)
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- 1 t -
119. The Laplace transform of function f(t)= sn: 1S
F f(t]=§u:—t F T e 2
—_— 1 1 1
-1 ! 0 it 4) tan ! -
(1) tan™' s (2) sin"" s (3) = (4) 2

s+1

IS
(s® +2s+2)?

120. The inverse Laplace transform of the function F(s)=

B F(s) = g 1 YFEA A TR
(s® + 254+ 3)
(1) Let.t.sint 2) Le ' .sint
2 2
(3) 1 et .t-cost (4) Lot @ e
2 2
* k
g D/8(46)—2166
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10.

11.

12.

13.

14,

spforat & form few

(za fe® ® wan JEO-IE T T4 aﬁoqqo:mro TR-TF F A 98 W
Faer A /Fe TE-wde 97 A @ @)

sr-nferm fiad % 30 A ¥ mﬂﬁ%@aﬁwﬂmﬂqaﬁsméaﬂtw{%mﬂ
:’H?I?rq%mﬂmmmmmﬁqwmmﬁﬂ%ﬁ%Trmmq--mﬁ:;m
fer®t WW & A |

when waq § yAw-u3 ¥ sfafew, fern @ wE w@d oft e wR @4 0T A

HoTRoTe TH-99 HeW @ fom mn 1 3@ T At MET AT @ f@AFT F1 770 HTovHoIMo T~
a7 T frar AT aE oo o IW-UF &1 # goaraA f&ar aram

Wt whafear gaw -9y 9 Aol /F w47 @ fuifa e @ )

AloTHo o THI-TF % WUW Y8 W 97 A HuA1 s@wwis Fuifa wam w o aa 99 23 3+

T ME W A | AE-WE ATAvEE 7 qEl wA-YiEae &1 FAIE U &g HIT T AW AT FH D
Itad TaEl 2 fed |

WoMHodRe TH7-T1 T FIFWE WG, YA-Yfea® 4@n a 22 4w (7R B3 7)) aq -
ofems1 W IEFNF Ho R HoWodWe IW-TA ®o H Wialwa a4 sufFem £ wqmfa 75 2,
s w4 owid o ofeda wa fhaw gm ownfee @ owfer swee owovr amfm o
T WM AE A

TE-qfEF 4 9dF e % 9n A as 3w 93 18 2 usE uvA & d@feas 197 & g s
HloTHe He IHI-UF &1 guaf-ud qfis & ammd 23 73 a7 &t sitotoxme T97-97 &% gum 7%
o7 faa 73 @y & sgAw 93 & mer & g

IAF WA F IW F ol Faa @ 3 W M I UF A siuw 7H ow omm 3 om oauw
TE 39 1 Y0 WH 9 98 I TA9 ;W AR

A 3 T A e g sifea I agen A8 s awA R T s R wes w3 aE g are
7, a1 aafem afw F A f@ m oaf g@ ) el 813 3 0 o owouE dw fm e

R EE % e wa-qferm & qEys & o grel 9B ad HEAw Ym E ogam g

T 1 amiE & @ el 39 Moo Mo IA-YT WAl F41 /814 U F42 [fzF 41 5in 3| won
s @d - 99 somWonHe T-wH i ufd & = wwa 7

el WU FE B YEel WOE Wod H A 9= A suf 98w

afz ®13 semedi whan # sfaa A W Wi w2, 9 a9z favefime 2 fuite BT o un
7wl
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