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18P/217/21 Set No. 1

No. of Questions /W1 sl €& : 120
Time /T ; 2 Hours /f02 Full Marks/JUTi& : 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.

il GEl F TF FE OF WA F | TIF T 3 F F 2| R
T I % R TH AF FR GIGN| YAF ARG TH FONHG I
&

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

afe vElte Il o adt 3w & fee Wi @, @ feeaw ad@t I
3l
1. Let ¢:G— G be a homomorphism of groups such that ker ¢ ={e}. Then
(1) ¢ is 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.0.)
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4.

(46)

W 4:G> G A T T w v 2 R ker ¢ ={e}.
(1) ¢ D B

(2) ¢ el @

(3) ¢ U AU =HEH A 2

(4) ¢, G % Yo agd ® G H a@Hs [ Adraa s 2

The number of elements of order 12 in a cyclic group of order 12 is
Hf 12 F wfy we § F 12 F dFmal i gen @
(1) 3 (2) 2 (3) 4 4) 1

Let H be a finite subgroup of agroup Gand let ge G. If gHg™ ={ ghg ' he i -
then

e fF H 89 G #1 % uitfia sweE @ 3 g e G. 3l gHg ' ={ghg '|he H .
a
(1) |gHg '|=|H | (2) |gHg "|<|H |

(3) 1gHg™'|>|H | (4) |gHg ™" |=1

The remainder of (37)* when divided by 7 is
(37)" =t 7 & fwfem &0 W e 2

(1) 3 (2) 1 (3) 2 4) 6
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5. Which one of the following is an incorrect statement?

46)

(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,

fafefga § | F-71 Fu ToE R 7

(1) HagFa: a7 gg=a & vt IrEq=E Hasd: @dr @ g

2) 10} wh HaHd: T W B

(3) veF gy el o W w6 swgen @, Wewa: v @ R

(@) v w0 ), Wk @A g R

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]|=

afy u A v T AR AR A W OWER F AW ¥ B |Ju+v=10,
Nu-vl||=2 3 |lvll=4, @ [jull=

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

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

A W, BT (Ly, +4,%5) T Gw TR v A T swwwld 2 B dim(v)=7 3R
dim (W)=4, @t v/w # oagal & g R

{1} 9 (2} 81 (3) 49 (4) 27

3 (P.T.0.)
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1 1 1‘\
8. IfA=|0 -1 2/, then A*-24% A% 3] =
0 0 2
1 11
¥t A=[0 -1 2|, 8 A*-24% A% .9/-
0 0 2
(1) 2A (2) 2{I<A) (3) 2(I+A) (4) 2(A-1T)

9, If W is the subspace of M, ... (R)consisting of skew-symmetric matrices, then

aft w, M, (R) # @ft frm-wnfim swegel i 3R 2, at

(1) dime}="{’;+” (2) dim (W}=n%-n
(3) dim[W]zn“;_“ (4) dim (W) =(n-1)?

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

9f2 F gg=A # o WEE 2, A A W FA G H gEm B
{):2% (2) n* (3) 2° (4) 2n

11, Total number of transpositions in the permutation

;123456780910
‘109351632?4J

are

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

(46) . 4
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15. In a group of order 66, the number of Sylow-11 subgroups is
AR 66 % W § del-11 IJEgE H wE ©

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

16. If Ris a ring such that a® =a for all a € R, then characteristic of R is

qﬁgﬁﬂmm%ﬁmﬁmﬁaeﬁémaz=a,ﬂ}Raﬂmﬂﬁﬁ%

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

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

Wﬁlgﬂzmmﬁmmmﬁmaﬁﬁm%

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

18. The order of the subgroup (5) ® (3) of the group Z 3, & Z, is
TR Z 4 © Z,, % SUEGE (5)® (3) A FIf 2

(1) 4 (2} © (3) 12 (4) 24

19. Total number of roots of the polynomial Bt i Fead over dhe o
(Z 0, +10: %10 ) are

ELE [E]ﬂr+1ujx1ﬂ]ma@a §x2+ax+1 a’-ﬂ gﬁlﬁ'ﬁ ﬁm%

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

(46) 6



12.

13.

14,

46)
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(1 2345678910
f’109351632?4

&+ Fe TP (transpositions) # TE 2

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

The number of generators in an infinite cyclic group is

i o gug 4 e 6 e @

(1) 1 () 2 @) 3 @) o
If V is a real inner-product space and «,p €V such that lee ||=]IB ||, then
*:_'{1 T I?’r o _ﬁ} =

afs v uF afiE - W ¥ 3R o,peV, T OWER T |la|[=1IB ]I, At
{0 +p, o —B) =

(1) 2]l l)? (2) 2 e« (3) 0 @) e |l?

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

H&Taﬁmmnﬂ{]ﬁ]ﬁqﬁmmmam}ﬁmmmmw%%
T(x y)=(x+y x-y 2y), @ T f Ff 2

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

5 (P.T.0.)
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20 W, ={(xyzxt)|xyzteR}and W,={(0,xy,21)|xyzteR} are two

21.

22.

46|

subspaces of R® (R}, then dim (W, nW,) =

ﬂf_? Hﬂ:i[x,y,a{:,r_]]x,y.z,:e]ll} I W,={{0xyzst)xyszteR),
R (R) 1 gt swemfEai &, @ dim (W, A W,) =

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

Let T: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

afe T:V - W d s = 2, 5@ dim (V)=m,dim (W)=n 3 m<n. @
(1) T =ardt @ W UHdl T8l

(2) T THH! & TFa1 8 T Ao

(3) T=0

(4) T G i s g 2

The order of the group Z /30Z is
TR 7 /307 # #ifE #

(1) = (2] 6 (3} 5 (4) 30

7 (P.T.0.)
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23.

24.

25.

(46)

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

g T:R2-oR* ¥ Ti(xy)=(x-y x-2y) oM uftafya  va sgmEuviE R
@ T Yxy)=

(1) (y=-x2x-y) (2) (x=y,2x-¥)

(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
afe freft Wy ¥ @it sEEEl it FR 2 B, @ A AR

(1) et 2 (2) T 2

(3) wdifim Fife = 2 (4) Fiftaa & smee 77 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



26.

27.

46|
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AR (R % AT WO v @ viae ame 2 R )
Tk BT 0 Qs R, A ¥ U aRb R =k,

(1) R @qew 9 %W+ 2, fhg wafim 38
() K ®Eqed o aufa 2, feg dms T8
(3) R Tufta 2

(4) R TF Joaal 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 ?

e o T G F1 U vHl 999 ¢ R FR o (a)=n=2m, @ F=faas § @
e FE n o7

(1) a? 2) a™ 3) a* 4) a*®

If the characteristic values of an invertible nx n matrix A are &,, 4,, -, ., then

the characteristic values of Adj(A) are

afz U nxn GeHAUE HFE A F AR A A, kg, ok, B, WA (A) F
sAfrenefie 9F @

9 (P.T.0.)
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28.

29.

30.

31,

(46)

Which one of the following rings is a field?

Frefarfas aadt § @ SA-91 &% 27
(1} (Z 4, +a42%4) (2) [zﬁs'}‘ﬁ:’(ﬁ}

(3) (£, +7:%7) (4} (Z g, +g. %)

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

g T, R? W wF Wash @90 ¢, S T(xy,2)=(3x-3y, x -y, 2x+y+z) 30
gferfa 21 @ T f FR I = w2

(1) 3,0 (2) 1, 2 (3) 2, 1 4] 0;3

The number of invertible elements in the ring (Z 54, +24, X124l 18
T (T, pq, +04y %9q) 0 GoRAUE Tl F HEAT 2

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

= : .
lim and lim of the sequence cos 7 + 8in e are respectively

nw

HIHH cas%{r—+sin~4— % T lim and lim S#I: 2

(1) v2, -2 (2) V2,-1 8] Tl 4) 1,-1

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 {a,} is in (-1,1).

(2) Every limit 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,ln. FA (-L1) & Faqa & @ FFT &, @ A § ¥ F-m
FYT HE 7

(1) {a,} & & dwa g (-1,1) & ?)

(2) {a,} ¥ & "W B [-L1]F R)

(3) {a,} % €W fag W {-1,0,1} ¥ & FHd T

(@) {a,} % @@ &g 9@ (-1,0,1} 7 7 & 7 R

33. Which one of the following statements is true?

(1) The functions sin x and x? are uniformly continuous on [0, w).

X

(2) The functions sinx and e™* are uniformly continuous on [0, »).

(3) The functions e * and % are uniformly continuous on [0, «).

; 1 ; ;
{4) The functions x? and = are uniformly continuous on [0, ).
X

46) 11 (P.T.O.)
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frefeifigs § @ Fa-1 Fo T 7
{1) {U,W}W{WSiﬂ,taﬂ—( x? T GUA: gad 2

(2) [0, ) T H&F sinx AT e ¥ TH WA HAd 21

(3) [0, ) T HeH e ﬁli@mﬂ:ﬂﬁﬁ%[

1
(4) 10, ) T HEH x° aﬁt;@w:m%u
- dz .
34. If C is the circle |z|=4, then §_——— 8 equal to
z

. . dz
A C A (z]=4 B, WA §, 5 TR
z°+4
(1) 4ni (2) 2ni (3} mi (4) O

35. Let A be a closed subset of R, A#¢, 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 f A, R %1 U% H99 JUNE=E R, A+, AzR. T A R
(1) A F =i & 9 ¢ (2) TF WHE HY=E R
(3) T dEd A= 2| (4) faga =& 2

(46) | 12



36.

37.

46)
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Let f:R—>R be a twice continuously differentiable function with
f10O)= f(1)=f'(0)=0. Then

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

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

o B F(0)=fF(1)=F'(0)=0 % ®Y f:RH>R W & R Waq Ja&eHld Hed
21 A

(1) f" IFH Ber R

2) £"(0) A R

(3) FFft xe(0,1) ¥ @ f(x)=0.
(4) £ ®ft gu @ T

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) If £2 is Riemann integrable on [a, b], then f is also Riemann integrable on
[a; b].

(3) If £ is Riemann integrable on (@, 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].

13 (P.T.0.)
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38,

(46)

aﬁf@mﬁﬁ%ﬁq%,?ﬁﬁﬁﬁaﬁﬁﬁq—mawmﬁ%?

(1) 3% £, [a b] T &AW GoFer R, & £2 ff (a, b] W W T 2]
(2) 7% £2, [a, b] W Fo7 wweEE 2, & f i [a, b] T fEE e @
(3) af £3, [, b] W G FAEH 2, & f ot [, b| T fUR FEEHT
(4) IR £, [a b] ® TR guerE €, @ | f| Wt (@, b] T A wneEeEm 2

If g:R—> R be defined by

-Smx, if x+0
gix)=9 x
1 :1if x=0
then

(1] g 18 not continuous.
(2) g is continuous but not differentiable.
(3] g is differentiable.

(4) g is not bounded.
3 g:R - R 38 v ofonfya 2 fe
sinx’ =t Pl
gl(x)=

X

1 , 3R x=0
at
(1) g waa 78 2| (2) g T & W awer T R
(3) g ¥TFHAE R (4) g uftEg & 2y

14



39. Let for each n>1, S, be the open disc in R?, with

46|
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centre at a point (rn, 0) and
radius equal to n. Then S = U S, is

nzl
(1) {{x,y}ERETx}Uandly[-:x} (2) {{x,y}IEIRZ:x}D}

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

nm&,%(nzl,%ﬁ“—m,kf’msn@ﬁ@a&m%ﬁﬂméﬁ;ﬁimo}m
ﬁWn%W%IFﬁS=USR%

nzl

(1) ({xy)eR*: x>08 |y|<x} (2 {(xy)eR?: x>0}

(3) {(xy)eR?: x< O T4 |y|<2x} (4) {(xYy)eR?: x>0 aU |y |< 3x}

Let f:R— R be a continuous map. Choose the correct statement
(1) f{A)1s 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.
o B f:R > R O Had A6E 2| 56 w9 F P
(1) R & wft whag sw@g= & R £(4) wiag R

(2) f whEg R

(3) f %1 wiafawa R 1 @ faga sweg=m &)

() R % ™ft gz swg=rt A & R f1(A) "5 R

15 {P.T.0.)
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41.

42.

43.

(46)

2 ~2 2
2)-1/2  then i_E+ A 5’_1; is equal to

HV=(x2+y’+z
ey ox?  dy® oz

2 52 2
R vV =(x? + y? +22y2, A i—g+ﬂ L;+F—12i # AE &

dx* ody° 0z
(1) O (2) V (3) 2V 14) 3V

Ifu=xb (y/x)+wv (y/x), where ¢ (y/x)and v (y/x) are two functions of E_fj th

x? a—ﬂ-‘;+ o'u +y? d’u is equal to ’
dx dx oy ay?
af u=xb (y/x)+v (y/x), & 6 (y/x) Ty (y/x) | < F 3 % 2,
- .
ngg+2xy af;y+y2$ﬁ a4 &
(1) 3 (2) 2 (3) 1 (4) 0

Th i ai - :
e envelope of the family of straight lines y =mx+ vaim? + b*, m bei

parameter, 1S

g tEel ¥ wRER y=mx+Vaim?+b?, W m e 2, W wH
(envelope) |

2 2
. o | 2 ;
(1) —-Q—+b—:,_,=1 2) x*+y* =a® + b?
(3) x*+y* =a®-b? (4 W .
} 2 - S
a“ b

16
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45.

47.
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3
The value of the integral J‘I frlog l—) dy is
o \ Y,
1 1 3
HHTRH J' [log—] dy 1 uH 2
f ]

(1) 1"(10}) (2) T'(86) (3) T'(3) (4) I'(18)

The value of the double integral ” Ixy = dx dy over the first quadrant of the
-y

F - -
circle xz +y© =1 ts

4 x? +y ~1¢Wﬁgﬁh$miﬁwm=l” = dxdy ¥ 7 2
-y*
1 1 1 1
(1) 5 (2) ; (3) z (4) =

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

be expressed as

21:!.'

Wﬁﬁ“[[ flxy)dedy 8 H SgeH + oI5 38 O a1 91 Fhar @
W [, f(xy)ayax @ [ [, f(xy)dydx
@ ([, f(xy)dydx @ [ 17 rixy)dy ax
The value of the integral J r Eli:;j
[, [ Sy ¢
log y
(1} e? (2) e+1 (3) e (4) e-1
17 (P.T.0.)
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48.

49,

50.

(46)

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

a%f,q,,wamafémmar@r{a,b]mm%awﬁ, il FA-U-FH 0 ce(a b)
1 HAfers 39 g &

|f'(a) ¢'la) v'(a) fla) é(a) v(a)

@ | f(b) 6(b) w(b)|=0 @ |7(b) a(b) wib)|-0
f'(e) ¢'(e) w'(c) f'{e) ¢'(c) v'(c)
fla) ¢(a) v(a) flla) ¢'la) v'(a)

@) [£'(b) #(b) w(b)|=0 @) | f'(b) &'(b) v (b) =0
Fle) ¢'(c) v'(e) Fle) ¥'(c) v'(c)l

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

Hiew AE WHE  (mean value theorem) W Heg T x>0,0<0<1 F fau
log,olx+1) ® saeh T < weha 2

xlog,, e 2) X (3) fx 4
1+60x 1+0x 1+x (1+0x)

(1)

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

Vx

satisfying Cauchy’s mean value theorem 1s

gfe f{x]:u“;,tp{x]:—l; Fa0e [1, 2] W ofonfid &, & Fhft F o wm v

-
F HYE FH 9@ C F AH B
(1) V3 2) v2 @) 2++2 @) 1442

18



51. The value of Iim[ 1—~~—+r#_+---+—-~—_l—_— 15
e '\.fn2+l Vn?+2 v'{;i,mz+n

lim . + : ot ! ]EHTFI 2
Ao | n? 41 n®+2 n®+n
(1} 1 (2) O (3) =

n—sa | 1l

52. The value of lim r!n—}n is

nosw | ml

1
lim [n—]n # 99 B

(1 1 (2) e (3) O

53. The series

3 1

nz.;: 5 n (log n)f
is
(1) convergent if p>1 and divergent if 0<ps<l.
(2) convergent if 0< p<1 and divergent if p=1.

(3) convergent V p.

(4} divergent ¥V p.

(46) 19

18P/217 (21 Set No. 1

1
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(P.T.0,)
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1

(1) st 2 afe p>1 W H9Ed ® AR 0< p <1
(2) sl ® ARk O0< p<1 @ swEd ? I p=1
(3) ® Tk p % fog afmrd 2
(4) |G p F foru smward 2|

|
54. For a, >0, the sequence {a,}, ,, where a,,; =1+ — ¥ n 1 converges to
a,

o = 1
R a, >0, ¥FFA {a, )7, & a,,, =1+— Yn2l, W Ahmy 2

a.’l
V5 J5+1 J5-1
Wy @) @) —— @) L
2 - 2 J5
55. If
R o |
f{x}:{a"t—lj aﬂ- & aﬂ:—l’ ns= ¥ youdy T dﬂda.}l
L0 x=0
then

(1} f is integrable on [0,1] and j'; fdx=a

(2} f is integrable on [0,1] and J-! fdx= —_—
0 a+1
(3) f is not integrable on [0, 1]
(4) f is integrable on [0,1]and [ fdx=2*1
a

(46) 20



56.

(46|
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1 1 1
f{x;_{;n__]' _'::{-x{ 1,?1 123 ,3ﬁTa>I

(1) f.(0,1] W wwrera @ st [ fdx-a
Q]f{DHWWmﬁﬂW%$ﬁIJﬁ&“
(3) f,[0,1] W GHEHeHT TE 2

(4) f,[m,llmqmmﬁu%aﬂtﬁfdhiﬂ

a

a+l

If £{v)=x]x], where [ x]denotes the greatest integer not greater than x, then

1) f is integrable on [0, 2] and ?fdx:%.
2

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

=3
(3] f is integrable on [0, 2] and I, Fde =0,

(4) f is not integrable on [0, 2].
o f(x)=x[x], 5@ W [x] F o } 5 9w v ¥ quiw qow W ox @ A
T B, @ '

(4) f,[0,2] W FEEFAAE T Tl
21 (P.T.O.)
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57. The integral j“

58.

59.

(46)

1
(x-a)" (b-x)"

dx converges iff

(1) n>1and m>1 (2) n<land m<1
(3) n>land m<1 (4) n<land m=>1
j:{x_ﬂjnlib_xr“iraxfﬁmﬁﬁmﬁaﬂi%aﬁﬂﬁ
(1) n>1 3 m>1 (2) n<l3W m<1
(3) n>13M m<1 4) n<13 m>1

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

Eﬂ% f{z]=u+iv T=h a‘ﬁﬁ'ﬁﬁ T %, TFIET Z=X+1y
u-v=e *[(x-y)siny-(x+y)cosy], A f(z) B

(1) ze® +¢ (2) ize® +¢ (3) ize * +c¢ (4) ze % +¢

2

The value of gﬁc —sz;_lH dz, where C is |z|=1 and 2= x+1y, is

22 +1 - : :

dz; C, =11 =x+1iy; F AH

§c 2(22-1) W& Clz|=18 W z=x+iy 3

i Sni : Tl
1) — 2) — 3) 2ni !
(1) > (2) 2 (3) (4) :

22

and
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60. The number of roots of the equation 2z’ -52% +12 =0, lying between the circles

61.

62.

(46)

lzj=1and |z|=2, is

gt |z]=1 3 |z|=2 F =9 @fiF0 27 -52° +12=0 & gl H @E&w 2
(1) 3 (2) 7 (3) 4 (4) O

The locus of the complex number 2z, satisfying equation |z-1]|+|z+1|=3, is
(1) a line segment (2) a circle

(3) an ellipse (4) a straight line

FNE |z-1]+|z+1|=3 B g8 FA I Ay gEq 2z F foaguy 2
(1) T @ Evs (2) T I

(3) T g (4) TF HEREl

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

ﬁn%@aﬁﬁamﬁﬁﬂ?mfmzomﬂﬁﬁ@ﬁmmﬁ%m
Sy @ R S A 27

(1) srgawT R (2) Hde fafy
(3) gew #i fafy (4) - fafy

23 (P.T.O.)
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63.

64.

65.

(46)

If a root of the equation f (x) =0 lies in the interval /, then thﬂ Cﬂf}ditim‘ under
which the Newton-Raphson formula converges to the root in I, 18

afe Tl f(x)=0 ® U g9 Faua [ 4 Ff 2, @ m= fofa fms e
=A-tews g3 [ 8 09 & fou ofimfe @, 2

() F (=" (x)}?, v xel
@ 1 f (L)< f"(x)]%, ¥ xel
@ 1AL X)), ¥ xel
(@) | f (NS ()= f ()2, ¥ xel

If o 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

o wF T % FH F ddoy F AR R W w0 AT o @ aw w9 B 9
e @, d THH EE B

A8 el 2n fil+e 2 [1-e By T
i o y\l+e (2 o Vize ) o ‘l||[1+€,]3 ]_ﬂlmwlillfl_‘f_}ls

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

e F & Rl fog w1 A, W Ql r W R g sy w0 laf 2 e
&% 9 FopaguE § TR sEer @ )

i3 r* @ ro @ r @) ro

24
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67.

68.

|46}
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If @ particle describes the equiangular spiral 7 = 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 GHEEE BT r = e, ya W ww F ¥ awd Frefia s 2, 9w
a 3 o R R}, q9 a9 w1 o gErged @

1 1 1 1
m - @ — (3} — @ =

I r

. ) aB .
The rate of convergence of the iterative method x,,, = Ax, + ? for computing
Kk
a'/® becomes as high as possible, if

?ﬁ%ﬁa%ﬁ}xm:ﬂxk+%%aﬁiqmaﬁm,a”aﬁm%maﬁmﬁ
Xk

g 8, AlG

!B:

(2) A=—, B

il

by Lale—

(1) A=

£ |
by LA BD

{S]A.-_' jB--—— {4}A= ,Bz

W=
Wik ]

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

tri-diagonal form is

£
gH ¥ fu s wel # Feed it g fafr § oo w0 F R
%W%ﬁqﬁﬁﬂﬂ%%qﬁﬁmqﬁqﬁaﬁmﬁrﬁ,aﬁ%

1) Sin-1)(n-2) @) (n-1)

3) (n-2)’ @) (n®-1)

25 (P.T.0.)
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69.

70.

(46)

The radial and transverse velocities of a particle are non-zero constants, thel
the path of the particle 1s

(1) a spiral (2) a circle (3} a cardioid {4) an ellipse
w w9 Bl ok o 3 N I R, T8 I H 0 R
(1) |ffe (2) g9 (3) &2AH (4) Aiga

If the radial and transverse velocities of a particle at the point (r,8) b
respectively Ar and u, where A, p are constants, then the radial and transvers

accelerations are respectively

2nd

0
(1) % and p @ ¥ -2 and o [+
4

2n2 2n2
@ 2%+ 22 and pe[x-ﬂ} @) 22 -2 and ;19]1——!-|
r r. r \ T J

afe @ F F Bl R agwew A fog (7,0) W oFHW: Ar S wo R, SR oA,
I 2, o O=fim e aquey = FEE: @

2n2
(1) 2 3fe @) 27 -E oo (2 )
¥

2 ;
@) A%r+ B9 aﬂme[ r] @) 22r -8 st o 2
r

26
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71. The Newton-Raphson algorithm to find square root of N is

N F FE ® FEen & R ge-tem B s /iy

1 N ]_'K N h
iy % e ms % % =zl o N ]
{J X+l 2{ *n xnl {]xnl 2& xn-l-an

1 N 1{ N

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

B g @ f= (a f(a), (b f(b) & ¢, WaF IS 55 P(x) S W A
famganl & dra w2, fn s 2

(x-b) (x-a)
1) P b
) Plo= 2 “b]fl + o (B
(x- e s
@) Plx)= 2 } e B
@) P(x)=L (x-a) ¢y
(b ] ib" )
__[x [x b} b
@ Px) =Gl f @) S )

73. Ifa parncle 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 @ fRf 99 r=2acos® F Y T We M4 A ¥ 6w 0@ g &
T A YA R, a8 HU F SIIEY @O IFE WY uhafed g

(1) cosec’ @ (2) sin#® (3) cos@ (4) cosec® @
6) 27 (P.T.0.)
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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 B op oER Fw 2 fe IS o WY 3 &% wiy-my I | oy
O A A WA 21 3 - 3 g0 R, 9@ A eerd 2

(1) r (2) logr
(3) Fr=n wfewr #i #i3 ud (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

e 6 frdt gdure w1 s S A% wEed # @m w7, ? e seeeE
2, a

- 1 3T
W1 =2 @T=iT @I Ta=y @) T =27

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 0,

(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



7.

78.

(46
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nmi%wﬁmwaamza%ﬂmEmwmﬁrﬁ£%%ﬁxoﬁhnmﬁﬁﬁwm
Fn fag 0 & oM wem 2, @

(1) @ 3i = el agd @ (2) 3 3R = B we B
(3) A @l & AfF RO e @ (4) a7 T R ARFT = agar @

(@ + bx)

The rational approximation of the form to e is
1+ cx)
o 1 0N & ymen @ ity afiee 2
{1+ cex)
X x
)b
’ 5
(1) 32 @ % (@) 2] o 200

(1+3) p-7)

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 :

Qﬁﬁqﬁiﬁﬁ@ﬁ40m%1@ﬁﬁ?ﬁ@x@qmﬁmy(tﬂaﬁ)
frferfiga arforer g fean s 2

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 B ¥ 30N A TR F YR FE F @b fea & fle 7 @

(1) 1350 (2) 1375 (3) 1400 (4) 1450

29 (P.T.0.)
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79. Approximating the first derivative of f (t) as

= 4 R _ el BI_L _
f{tl=£{f(r+2] it 2]} L(f(ten)-£ (o)

&

the order of error in the approximation is :
(1) two (2) three (3} four (4) five

f(t) F W SEFA F
=3 Ry o, Rl _
f{t}—Sh {f[t+2} f{t 2” E.h{f[“h} flen
T AR A W, "iEwed d R At Wil R
(1) & (2) = (3) IR (4) o9

80. Adams-Bashforth-Moulton predictor formula for 3—% = Fix) ylixg) =1,

y{xllzyls H{xz}=yz= y{x3}=y3, is

d -
'&xy‘:f{x}ry[xn}zyor ylx)=y, ylx) =y, ylxy)=y; * ]%‘IU_ @E“mﬁi—

Ateed fifse g7 2

(1) Ya =53 + o5 (59F5 ~55F, +37f, ~9fo)
) s =ys + 55 (55f3 ~59f, +37f, ~9f,)
@) ya =y, +2£4 (555 —59f, ~37f, +9f,)

(@) Y =Yy + = (595 ~55f, - 371, +9f,)

(46) 30
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82.

83.

(46]
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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 e FEAT FW O AF AT u A B 2gh B W@ R, & A ste m g,
T& g TeE o i e B I R ARk g oy, TR F w7 W
# 9 8, @

2u 2u
2u 2u

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

% =f(xy), Ylxg)=Yyo ?

(1} Taylor’s series method (2) Picard’s method

(3) Euler-Cauchy method (4) Backward Euler method

Pt & & A-w Yo p(xy), yix)=y, B W T A W AR
gfifa T 87

(1) em A Ivft fafy (2) fod fafu
(3) ger-wran fafy (4) W=t ge oty

If cube of side 4 metre is increased by 2%, then the approximate increase in it
volume is

afe 4 Hex o A W R g F 2% K gl f o R, g9 wE e A
afyz ufedd g 2

(1) 2% (2) 6% (3) 8% (4) 12%
31 (P.T.0)
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84,

85.

86.

(46)

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

afe UF @ F A9 §UE P I Q F WY FAW: o AW P H 9@ L, q9

(1) P=sin(a +p) - Fcosa, Q=sin(a +p}-Fcosf

~ Fsina __Fsinp
@) P_sin{cx +B)’ sin (o + )

_ F sin [} _ Fsinu
) P_sin{quﬁ}’Q_sin[u +B)

(4) P=Fcosa, Q=Fcosp

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

Ao F e F, @ @ fag R a8 W @ 2 3R o A" w1 Fw 1200 2 At
ofordt & F, % @i 90° F HI AW 8, a9

(1) ,=v3F, (2} F, =F, (3) 3F =F, [4) 2F, = R
The general solution of differential equation (2x -10y°) % +y=0is (c being a
constant)

IFHA HHIHT [2x—10y3]%+y=03h'lmﬁ% (c v T R)

(1) x=2y°+cy? 2) y=2x%+ex?

3

B) y=2x""+x (4) x=2y % +cy’

32
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87. The general solution of differential equation (2x%y + y) dx + x dy = 0 is (¢ being a

constant) .
g Ui (2x°y +y)dx + xdy =0 F1 IO = 2 (c @ o 2)
(1) x+log (xy)=c (2) x* +log (xy)=c

(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 TEEn TN R (a = fErw R)

(1) x2+y?=a? 2) x*-y®=a?

(3) x2+2y2=a2 4) 2x2+y?=a’

3

- : - @ BT el e s
89. The general solution of differential equation R -6 102 +lla—6y_ﬂ is

(A, B and C being constants)

3 3
saF dy—ﬁii"ﬂl%—ay:o # T T 2 (AB ¥ C

dxﬂ
femm €)
(1) y = Ae* + Be™ + Ce®* (2) y = Ae* + Bxe™ + Ce**
(3) y=Ae " + Be?* + Ce?* (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 3 is a solution of differential
equation my" + 2y’ + 3y =0 (¢, and ¢, being constants)

m % &9 O % %IQ yzcle'3x+ﬂzxe'3x FaFA gHIF my" + 2y + 3y =0
& 2 (¢ M ¢, FONF )

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

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

x—3m

y{x}s’ﬁﬁméﬂmy-fﬂy -3y =0, y{0)=a, ¥'( ]:335133-[?1#[
a%ﬁam%%ﬁlgny[x]_uﬁm

(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 is

P.(1) ¥ AW F1 B, I P (x) NS TG FOWW TEA ¢

(1) %n{n{fl} (2) %n{n—]] (3} %nz{n+lj (4) —n, (n-

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

1 1
(1) 1 and - (2) 1and (3) -1 and% @) <1ami _%
AFE TR 2x2y" + (x° - x)y' +y =0 F ATHANH FFEw F qe
1y 1 a1 1 _ 1 1
(1) = {2]13ﬂ"€2 (3) 13ﬂ12 [4;-131‘11_5

34
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94. The value of the Bessel’s function J,(x) of order 1 is

iﬁl%éﬂﬁszgx}mmﬁ

l] e Slﬂ. X [2} rz SlN X {r [i COS X 4 '_2_
‘IJ X V2nx ) ‘fﬁ e
_ o , . 8%u 8% .
95. A solution of partial differential equation oy =9 27 18
X Yy
: 3%u 8u
i e o - -0 — FoEd 2
8x? ay*
(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
AR z=ax+by & fow onifims smwa odigm 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

i 3aFa Gt (D2 +2DD' + D'?)z=e?**% w1 & 2

1 X+
(1) 3=¢1{y—x]+x¢2[y—x]+§ge2 3y
1 2x+s
(2) z=x¢1{y—xj+y¢2[y_x}+geﬂ 3y
2x+ 3y

1
(3) z=¢,(y-x)+ x¢2[y-x]+§€

2x+ 3y

1
(4) Z=I¢1l:y—l’]+y¢g{y—x}+'£€

(46) 39 (P.T.0.)
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98.

99,

100.

101,

(46)

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

mer x?+y?+2° -8x+4y+82-45=0 & A x-2y+2z=3 ¥ FA W TH
gq i = 2

(1) 3 (2) +3 (3) 45 (4) 80

The equation of right circular cylinder, which has guiding curve as the circle
x?+y?+z*-a?=0=z-b, O<b<a and generators are parallel to zaxis, is

maﬁg?ﬁt[al'ﬁ?,ﬁﬁﬁﬂﬂﬁmaﬁEﬁ’x2+y2+z£—a2=(}:z—b,ﬂcb<a
? U1 SF Q@Y z-3E F AR B, 1 G @

(1) x%+y? =a? -b? (2) x* +y?*+22% =b?
(3) x?+y?=b? (4) x2+y?+2% ~a?-07

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

X [ )
lines to the curve — =1+ cos0 1s
r

(1) a line (2) a parabola (3) a circle (4) an cllipse
l : .
aﬁ;=1+coseﬁmaﬁaﬁmﬁ%@m&wﬁmﬁqmﬁ§qag

(1) Tk @ (2) TF wEeE (3) Th g (4) w drge

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

w n-fode wufe & i g % & fom-wwid 6o (covari: ey o ‘
iyl g ovariant) We¥ F W=
nin+l) nin-1)

(4}

(1) n (2) n? 3] =t
2

36
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102. The arc length of the curve y:[0,2n ) ﬂla,yft_l:[Sch . 3sini 4¢) is
T 110,20 >R, y(t) = (3cost, 3sint, 4t) F T H s #

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

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

aF y:R—>R® y(t)=(acost asint, ct) & ﬁlﬁ t @ U3 2

=g @5y 5% @0

LU 8 e a? +c? a? +?

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

Fetfar 3% 4 @ F9-91 & o% A (regular) 9% T 27
(1) y{t)=(st3) (2) y(t)=(e', t*)
(3) y(t)=(t>t%) (4) y(t)=(2t+Le™")

105. 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
frafafaa & @ #9-1 @ae & §9 fogell W womens TR T w@ar 27
(1) TF aef (2) T e (3) TF Zeige (4) UF IE

{46} 37 (P.T.O)
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106.

107,

108.

(46)

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

curvature of the surface at the same point along a direction making an anglc
1

with the first principal direction is given by
7k, k, ww%@ﬁﬁmg@aﬁmﬁﬁ,ﬁw%aﬁﬁgmﬁaﬁg
ﬁmﬁ%ﬁmmﬁmﬁﬁmﬁaﬁaﬂxm‘%

(1) kl—-@ (2) kgﬂ (3) kit (4) ky + 3k,
2 2 4 4

Which one of the following curves is parametrized by its arc length?
fafafi § @ FF-a1 o A 9 6 TEE 8 aicrd 2

(1) ¥(t)=(acost asint) (2} y{t)=(41)

£

(3) y(t)= [a cnsj-, a sin i] (4} y(t}= [cosi R
a a a aj

Tht‘.: sum of interior angles of a geodesic triangle on the surface of a sphere
radius R is

(1) less than = (2) =

(3) greater than =n (4) not constant

ﬁgﬁwmﬂﬁﬂﬁﬂ@ﬂ%ﬁ?{gmdcaic}ﬁgﬁﬁﬁ‘t‘ﬁ!ﬁm—?{:ﬁfrﬁe

(1) = ¥ T (2) = (3) = & @& (4) fer =df 2

38
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111,
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- :
IfT} denotes the Christoffel symbols of second kind, then the value of T'! is
u

W1y BRI @ wR @ R @, @ w2

0
m o 2) 28
cX- 2 ax’
1 g
(3) =~ (log g) 4 - (10g g)
- LA X

mucsceo ’ oo _ ; N 2 3 -1 -1l i
Consider the equation Ax = b, where A = L i 4 -QJ and b =[ g}-,x‘.’hich one

of the following is a basic solution?
Ax = b Tt R fream fifw, st A:E 31 -1 _ﬂam b:[";} frerfefiaa
U 4 wh e v 27

-

1
(1) | 0 _l 0 ——E_BJ 2)[2 7 0 0]
L -3 J
(11 4 4 1
J|— = 00 4) | = —
H_S 5 } {}[S 3 ¢ 0]

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

foreft s T wwen & oft aoyer Tl A Oge T e @
(1) 306 ag=™ (2) fga sq=m  (3) ®9@ wy=H (4) orftag Ag=mg

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

Frferfigs Tqerdl # @ @ o g T
(1) X ={(x, x;): 4x + x; < 36)

2) X ={{x, x3): % o W e

(3) X ={(x;, X2) %1, X5 €1, %, X3 2 0)

(@) X ={(x, Xz): X0 + X, =320, 3 20, x, >0}

113. Consider the LPP :
LPP W fomm Fifsu .

Maximize (3x; + Xp + 3x3)

subject to

2x, + Xy + X3 £2
X +2Xy +3%x3 £5
2x, +2x, +x3 56

Xy Xy Xg 20
In solving this preblem by revised simplex method, the basic feasible solution is

aifim Rrddee fafy % g0 39 99En @ 99 F WS Hifas we 2
() [0 0 0 2 5 6] 2)[2 5 6 0 0 0]

3)1(2 0 50 6 0] 4 [0 2 5 6 0 0]

(46) 40
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The dual of the following LPP’s :

= LPP 1 24 (dual) 2 -

Maximize 2x + 3y +4z

subject to
x-5y+3z=7
2x-0y <3
3y-z295
X,y 20, z1s unrestricted
(1) Minimize 74 + 3u - 5v (2) Minimize (- 75 + 3p - Sv)
subject to subject to
A+2u22 A+2u22
~Sh-5p-3v=23 -OA-5u-3v=3
Jh+v=4 3L+v=4
f, v = 0, A is unrestricted A, p 20, vis unrestricted
(3) Minimize (-7x - 3u - Sv) (4) Minimize (7A + 3u + 5v)
subject to ' subject to
h+2p =22 A+2u2>2
-Dh-du-3vz=3 -SA+5u+3v=23
3h-v=4 3h-v=4
u, v 2 0, A is unrestricted A p, v 20

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.

41 (P.T.
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Wﬁaqﬁaﬁm%%ﬁﬁmﬁrﬁaﬁﬁﬂaﬁq-mwnﬁﬂ%?
(1) FA-B-F9 m + n-1 AfeF = 2

(2) sfE-2-3fF m +n -1 Do = &

(3) FH-T-F8 m +n+1 AR W E

(4) ARFH-F-3F m +n+1 HfwE 2

116. The initial basic feasible solution of the following balanced transportation
problem using lowest cost entry method is :

frefefian aqfora ftee e 1 ey @ s Bl s o wn g s
HHfersh FFATET HEUH §

Destination {T=i4)
D, D, D; D4 Capacity (&Hd)

|l e 4 1 5 14
Origin (3®¥) O, | 8 9 2 7 16
O; | 4 3 6 2 5

& 10 15 4  Demand (4f7)

[1]' JC13 - 14, le :'E', I-E-z = g, 123 - 1, xaz = 1, x34 = 4
[23 ..-7(:13 = 15, Igl - 6, xﬂﬂ = 10, x-za = ].5, x32 = 5, x34 = 4
(B} X33 =14, X5, =6, X5 =10, X33 =1, X33 =5, X34 =1

(46) 42
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117. Consider the following minimal assignment problem :

Frafafan sevan SRl gven w few Hif

Men (3%9)
1 2 3 4
I 12 30 21 15

Jubi (m) I 18 33 9 31

m | 4 25 24 21 |

v 23 30 28 14

Which one of the following is true solution?

Prefefan ¥ | =9 o8 99ve 27
) I-»110->3M->21V->4 2 I-20-1M->4 V>3

3} I>1 054 M—>21IV->3 @) 154 >3 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
ST [—7, 1] W FEH f (x)=|sin x| F wifer Aot 78 @

(1) 3= UG (2) w41 9

(3) A T (4) T = R Hi W

146) 43 (P.T.0.)
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. int .
119. The Laplace transform of function f(t)= w5
e ﬂ:]:f&%‘ 1 T R
ook 1 ) 1
i 2) sin”'s 3) ——— (4) tan ' -
(1) tan™" s (2) [132” .
s+1 3
120. The inverse Laplace transform of the function F(s)= is

(s? +2s+2)°

% F(s)= 25” F Y AT TEE ¢
[s® + 25+ 2)*
(1) l+E:'*~t~5i1r1t (2) -I-E"~sin1'
2 2
(3) le'z-t-cust (4) -l—e'*'tj'-::iiu.t
2 2

44 D/8(46)—2166
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