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No. of Questions /W1 sl €& : 120
Time /T ; D IIDurs,"‘Tua_ Full Marks,i‘{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.

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
2

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) ¢ T B

(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 a group Gand let ge G. If gHg™' ={ ghg ™| he H |
then

oAt fF H &g G F1 U wifia sweE R i ge G AR 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 1 1
¥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

afe Th W= B n WSS R, @ A W A gl k) HEW R
(1) 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) | "
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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

uﬁRﬁQmm%ﬁmﬁmﬁaER%Waz=a,ﬂ}RaﬂﬂﬁWﬂﬁﬁ%

(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 2x*+4x+4 over the ri
(Z10) +10, X 10) are

EGE| [E]ﬂr‘"m:xm]mw §x2+5x+1 a% %lﬁﬁ 'dﬁ'g@m%

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

(46) 6
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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

u&Taﬁﬂwﬁkﬂ{]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 TW={{xyzxt)|xyzteR} and W, ={(0, LY, 21| xy zteR} are two

21.

22.

146)

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

ﬂf_ﬁ' 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

R TV o W H as I 2, S8 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) W R

(3) swhfia #ife =1 2 (4) fafvem & smmereft @ 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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W 5 R Ot & W W ew v @ v @ 2 R aRb 9B g -
Tk #E w prE 2, @ aRb A a=kb,

(1) R @ged 9 G&W ¢, fog wafia 7
() K ®Eqed o aufa 2, feg dms T8
(3) R wHiE 2

(4) R TF qedal ¥y ¢

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 n x n matrix A are 4, &,,---, 1,,, 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?

Brefarfae aedt @ @ #A-91 &% 27
(1} (Z 4, +40%4a) (2) [Zﬁ,'i*ﬁ,?(ﬁ}
(3) (Z 4, +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 @ 1,2 (3) 2, 1 (4) O, 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

e : nt . n=x :
lim and lim of the sequence cos 7 + sin e are respectively

nw

HIHH cas%?—+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. If a sequence { A, }a-y 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 1 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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frefeifigs § @ Fa-1 Fo T 7
{1) {U,W}W{WSiﬂ,taﬂ—( x? Th HAME: 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;@m:m%u
- dz .
34. If C is the circle |z| =4, then gﬁcm is equal to

: ¢ dz
afg ¢ T = T —f W T
C 9d | z| 4%,F|jfgaczg+4
(1) 4ni (2) 2m (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
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Let f:R—>R be a twice continuously differentiable function with
f10)=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) T R

(3) fFeft xe(0,1) ¥ T 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)

Hﬁfﬁmﬁﬁ%.‘ﬁaﬂ%,ﬁﬁﬂﬁf@ﬂﬁﬁﬁq—W‘%mWﬁ%?

(1) 3% £, [a b] T &AW GoFer R, & £2 ff (a, b] W W T 2]
(2) 7 £2, (@, b]) W oA FoEeHE 2, @ f A [q, b] T A FAESHE 2
(3) af £3, [, b] W G FAEH 2, & f ot [, b| T fUR FEEHT
(4) Rk £, [a b] W IWF guwera ?, @ | £ | ot [, b] W {99 GEEEEHE A

If g:R— R be defined by

.sinx’ 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
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39. Let for each n>1, S, be the open disc in R?, with
radius equal to n. Then S = U S, is
nzl

(1) {{x,y}ERETx}Uandly[-:x} (2) {{x,y]EIRZ:x}D}

centre at a point (rn, 0) and

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

w%,ﬁnzl,%m,kimsn@ﬁ@ﬁm%,mm
PR ndamei@ts=(Js, 2 Akl

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}

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) f is 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 & it sfEg Ivag=rt R £(4) whag R

(2) f wfEg ?

(3) f ®1 wfafea R 1 & faga swag=m R

(4) R % ot @ga swag=ai A & fou f'(A) "@6a 2

46) 15 (P.T.0.)
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= 2V Y 3—21'1 is equal to
1. UV =(x?+y?+2)? then ot g5 B
_ v W 8%V S
R R Yot oz
(1) 0 (2) Vv (3) 2V 4) 3V

: y
42, Hu=xd(y/x)+wv (y/x) where ¢ (y/x)and y (y/x) are two functions of ;, th
2 2
28 xy o +y2-{?~—l; is equal to
ox? dx 8y By

At w=xb(y/x)+v (y/x), T8 6 (y/x) 79 y (y/x) T % & @ w2,
2@ 5211 282 1 TH

* ax2+2xy axoy ° oy ?

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

43. The 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)
x2 y2 2 2 2 >
1]““*+b2—1 (2) x*+y“=a“+b
a
2 2
X
(@) x* +y* =a®-b” (4) ;‘i—“
(46) 16
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’ 5
The value of the integral J‘I rlog 1—) dy is
. \ )
1 1 1
HHTRH J' [log—] dy 1 uH 2
? y

(1) I'(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).'

le flxy)dcdy F F7 & aGeH & 915 30 A® fHa o1 Ghar
(1) I:Ij;mflx,yldydx @ f;[%, flxy)dydx
@ ([, f(xy)dydx @ [ 17 rixy)dy ax
The value of the integral J r f:;;
[ feae ™ 8
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,,wmfémma@r{a,b]mm%awﬁ, il FA-U-FH 0 ce(a b)
1 HAfers 39 g &

[f'(a) ¢'(a) y'(a)
(1) | f(P) ¢(b) w(b]
f'(e) ¢'(c) w(c)

fla) o(a) yia)
=0 @ | £(b) 4(b) wib)|-0
fiie) #(e) v'(c)

fla) ¢la) w(a) f'la) ¢'(a) w'(a)
@) [£'(b) ¢'(b) w'(b) =0 @) [ f(b) #(b) V(b =0
File) ¢(c) v'(el File) ¥'(e) (el

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

(1) XloBuo e ] ja 2%, @ Ox
1+60x 1+0x 1+x (1+0x)
If f(x)=vx ¢(x)= ;-I,l_- are defined on the interval [1,2], then the value of C
x

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
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51. The value of Iim[ l—u—+%+---+—-f}—_— 1S
ol fn2 41 Yn? 42 n?+n

—bm

(1) 1 () 0 (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) 0 (4) Ve

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
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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|

1
54. For g, >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

l'I:In"'l
5 J5+1 J5-1
) = 3 == @)
2 - 2 J5
55. If
1 1 s LA
P _ o |
f{x}:{aﬁ—l ﬂﬂ & art—l’ n y oy oy " and a =1
L 0 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
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2,3, dAasl

(1) f,[0,1] W gamer ? af jlfdxza
(2) f, [Dl]mm‘%aﬂtffdx*

a+l

(3) £, [0, 1] W "uheT e B
(4) f,[0,1] W e ¥ s J;f.irzi*_l

o

If f{x)=x[x], where[x]denotes the greatest mteger not greater than x, then
|1) f is integrable on [0,2]and | fdx =

(2) f is integrable on [0, 2] and f di=

mlmm_l

(3] f is integrable on [0, 2] and I, fdx:D.

(4) f 1s not integrable on [0, 2].

o f(x)=x[x], 5@ W [x] F o } 5 9w v ¥ quiw qow W ox @ A
T &, '

(1) f,[0,2) W @A § 3N [ fdx=
(2) f,[O,E]ﬂWH’ﬁﬂ%aﬂljﬂfdx_
@) f.[0,2] T wAREF ¥ S {7 f dx=0.
@) f,10,2) W @R T 2

m_lmmlm

21 (P.T.O,j
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§7. The integral |

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_xlmdxaﬁﬁmﬁmfrﬁaﬂi%aﬁaﬁ
(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

R flz)=u+iv T FEEm wwm R, W z=x+iy
u-v=e *[(x-y)siny-(x+y)cosy], M f(2) 3

(1) ze® + ¢ (2) ize® +¢ (3) ize * +c¢ (4) ze % +¢
2
The value of ¢ Z—Hdz. where C is |z|=1 and z=x+ 1y, is
¢ z(2z-1)

$ ﬂdz =il lzl=l?t{'=‘i z=x+1y; ¥ AR 2
¢ z(2z-1) : ’

m omi . T
1) — 2) — 3) 2ni ik
1) 5 @ = (3) 5

22
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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

ﬁnf%rﬁaaﬁﬁamﬁﬁﬂ?mﬂmﬂxi:omﬂﬁﬁ@ﬁmmﬁ%m
Sy @ R S A 27

(1) =EaeTE Ry (2) Hehe fafw
(3) gem #$it ffy (4) fom-se fafu

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 the condition under

which the Newton-Raphson formula converges to the root in [, 1s

afe T f(x)=0 ® Uk Ha 0w [ H ffes 2, 7@ 3 foufa fmw
=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

on 1-e 21 l+e 2n [i-e 3 TToa
(1) w V1+e 2 0 1JII—E.’ ) o 1hl[l+el.¥ (4) —WMMII“_—E_;}‘!'—

If the velocity at any point of a central orbit is ith 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 @ :

(1 r" (2} (3) r" @) o'

24
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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 I 1 1
m - @ — (3} — @ =

I r

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

?ﬁ%ﬁaﬁlﬁ}xm;ﬂxk+%%aﬁmﬁm,a”a?ﬁm%ﬁ-lqaﬁlmﬁ
Xk

g 8, AlG

!B:

(2) A=—, B

il

by Lale—

(1) A=

£ |
by LA BD

{S]A.-_' jB--—— {4}A= ,B=

W=
Wik ]

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

aufim sTeqE & fog g wAl @ e e Bl d oo ww F smeR W
Ry amege  wRafta F0 % fie Rt aaaca goia i s 2, T8 2

) Ln-1)(n-2) @) (-1

3) (n-2)’ @) (n®-1)

25 (P.T.0.)
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69. The radial and transverse velocities of a partic

70.

(46)

le are non-zero constants, ther
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) Afde (2) g (3) weA™ (4) drfgm

If the radial and transverse velocities of a particle at the point (r,8) b
respectively Ar and p6, where A, p are constants, then the radial and transvers

accelerations are respectively

202
G 4
(1) & and p @) #%r -5 and pa|$+:._\
Y 4

2n2 202 i
@) 2%r+ 22" and pe [A-E} (4) B B s pmﬂ—;«;ﬁ
r r, F s 4

afe ok w9 i Bl o agwew A forg (r,0) W FEW ur 3 w0 R, W@ 5
I 2, o O=fim e aquey = FEE: @

2n2
r |

202 242 P .
3) ﬁr+ﬂaﬂme[l—$] @) 22r K8 S o -
r

r

26
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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‘.
R 2 x..,==[2¢ + |
(1) X4 2l"“zn x"} (2) xp.y Qkxn-i_xnj

1 N 1{ N
{3} Xnit = E[xr: - xﬂ'] {4} K41 =§'er1 +E]

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-Db) (x-a)

W PLoy= 222l f (@) SO F ()
@ P(x)= g (@) E‘;_“:mm
@) P(x)= :"“ 21 (e =) s o)
@ P =228 pars T 0

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® @
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 raqia] 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

: 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
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Wﬁ@ﬂﬂmB%mﬂﬁmﬂﬁﬁ%aﬁTﬁﬁTﬂmﬁﬁ%kﬁ
F fag 0 % m wed 2, @

(1) a7 3 = gl S @ (2) 3m 3 = B we B
3) a7 dedl & AfA = TR @ (4) a7 T R ARFT = agar @

(@ + bx)
1+ cx)

g LAYy qren w1 ofew whee 2

{1+ ex)

0 N )

(2+ x)
"5 ")

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 :

Q%Wﬁﬁgﬁ40m%1@%ﬁ@x@qmﬁmy(tﬂaﬁ)
frferfiga arforer g fean s 2

x 0 10 20 30 40

The rational approximation of the form to e is

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{¢l=£{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

i o hy_ o, _R)_1 vite = 0
f{r}—ga-{f[HE} e 2]} - F (4 R £ (1)
T AR A W, "iEwed d R At Wil R
(1) @ (2) dH (3) &R (4) ur=

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

y{xllzyln y{x2}=y2: H{I3}=y3, is

%=f{x}:y[xn}=yor y(xa)=yy, ylxz) =ya ylx3) =y, % ]%ﬂ:{ W"m_

Ateed fifgwr g3 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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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 @ making angels o 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 " Fsinf
@) P_Sin{cx +B)’ sin (o +{)

_ Fsinf _ 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) K, =V3F;  (2) F=F, (3) 3F, = F, [4) 2F, = K

The general solution of differential equation (2x -10y°) % +y=0is (c being a

constant)
I HHE [2x—10y3]%+yzﬂ'ch'lmﬂﬁ% (c w fems 2)
(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)
IFFA T (2x°y + y)dx+ xdy =0 F1 T =4 2 (c & fers 2)
(1) x+log (xy)=c (2) x* +log (xy)=c

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

2
89. The general solution of differential equation ig -6 ng +11%—6y=ﬂ is

(A, B and C being constants)

3 2
s wE dy_gixg+11%—6y=0 1 HEHA Bl % (A B i C

dxﬂ
fems )
(1) -4 = Ae* + Be® + Ce®* (2) y = Ae* + Bxe* + Ce**
(3) y=Ae * + Be** + Ce’* (4) y=Ae * + Be”* + Cxe”
(46) 33 (P.T.0.)
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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 & 59 7 & fou y=cle‘3"+che'3x TR HHIF my” + 2y + 3y =0
2 (¢ ¥R c, foms 4)

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 @, lim y(x)=0

x—3m

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

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

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

Pi(1) 1 HF T B, IR P (x) T WR T WM EFA

(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) 1 and -=— 2] 1 and = 3] -1 and = g; 1
(1) T an 5 (2) 1 an 2 (3) A 2 (4) 1am:1—i

AFE TR 2x2y" + (x° - x)y' +y =0 F ATHANH FFEw F qe
1 1 B I 1
My 1 she - {zliaﬂtg 3) -1 3R (@) -1 o -

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

iﬁl%éﬂaszgx}mm?

2 1 2
(1) ‘IJ__- sin X (2) - sin x (3) \'I_:_c CoS X (4) ‘f;:;:- COS X
_ . : e SO SO
95. A solution of partial differential equation oy =9 7 is
X Y

; 8*u _ d*u

i oEFa Tfie Lo =92 — & B 8
ax?® 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-ax (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

]' 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) 2=, (y-x)+ xb (y-x)+ Z€

2x+ 3y

1
(4) Z=I¢1l:y—l’]+y¢g{y—x}+'£€

46) 35 (P.T.O.)
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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

menm x? +y? +2° -8x+4y+82-45=0 F x-2y+2z=3 ¥ FEA W T
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-h, O<b<a and generators are paralle] to zaxis is

maﬁlg?ﬁﬂaﬂ?,ﬁﬁﬁﬂH‘I"‘fﬁi’i?ﬁaﬁEﬁ’x2+y2+z£—a2=(}:z—b,ﬂcb<a
2 AU T @U z-HE F AR 2, H GHET 2

(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 : .
aa?;_ncosea?mammﬁ%@m&wﬁmﬁqmﬁ@ag

(1) T @l (2) TF WEd (3) Th gH (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

U n-fflg @A § #R @ F & Twm-aniE HER (covariant) uhw ¥ wmAg
sEgdl # srferan wen 2

n(n+lj (@) nin-1)

2
(1) n (2) n (3) > 2

36
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102. The arc length of the curve y:[0,2n ) Ha,}fff}=[3CDS . 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

ct C at
I B o= . i
() R ) a® +c? 9) 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
frafafas 4 & #F9-w1 "wag A 9 fagall W womerF TRREE Ea w@ar 27
(1) TF aef (2) T e (3) TF Zeige (4) UF IE

{46} 37 (P.T.O)
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; 1 rma
106. If k,, k, be principal curvatures of a surface at a point, then the no
# .L:"

i a directi ing an anglc
curvature of the surface at the same point along a direction making an ang 1

with the first principal direction is given by
7 K, ky ww%@ﬁﬁmwmﬁﬁ,ﬁw%sﬁ%@mqﬁaﬁﬁ
ﬁ?ﬂﬁt%ﬁmmﬁmﬁﬁmﬁaﬁﬁm%

V3 V3 3k, + k, o kit3ks
(1) &= (2) kz"é_ B = ===

107. 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)

£

t . : - E o )
(3) }r{!}.—.[acusa,asmg] (4) ?[t}r[cosa,smaj

108. 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 =n (4) not constant
uF R e 9@ T W fBE wF SREfF (geodesic) fiyw * AW srman :
am 2
(1) = & A (2) © (3) = ® (4) fem a8 2
(46) 38
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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
1 = @) ~2a
cX- 2 ax’
1 @
(3) 5 —(log g} (4) “a—j'ﬂog g)
- LA 5x

Consider the equation Ax = b, where A = {2 & el ol
4 1 1 -2

of the following is a basic solution?

Ax = b FHFTT R frEm Hifsr, et A:E ? '1 _ﬂﬁm b=[“1} Frfafas
- gl

U 4 wh e v 27

. 11 287

1 =2 g ~E2 -

o -z 0 — (2)[2 7 0 0]
11 4 4 1

(3}_5 500] {4}[5500]

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

et Y Snfi mwen $ off wore wuE w1 owgeE g e R
(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 =4 { %, Xo)i X £ . 2k
(3) X =1{(x, Xp)t Xy, Xz <1, x;, X, 20}

(@) 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 Koy Xy 200
In solving this preblem by revised simplex method, the basic feasible solution is

avifia Redde fafa % go 5@ w9en & @A T A e 2
() [0 0 0 2 5 6] 2)[2 56 0 0 0]

B3){2 0 53 0 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-z=z95
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 ~Oh -Su-3v=3
Jh+v=4 3L+v=4
u, v = 0, & 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
Gk = BBy ~5h+5u+3v>3
3h-v=4 3-v=4
u, v 2 0, A 1s unrestricted Ap,v20

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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Ffem dhae wrn & fog Freffen # @ #-a 0 T 8
(1) FA-A-FH m +n -1 A T E

(2) SfrF-d-afF m +n-1 Derd = ¢

(3) FH-B-HE m +n+1 AfTE T E

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

The initial basic feasible solution of the following balanced transportation
problem using lowest cost entry method 1S :

frefefian aqfora ftee e 1 ey @ s Bl s o wn g s
T drTed GAMH R

Destination (7T=id)
D, D, D; D4 Capacity (&Hd)

o]l 6 4 1 5 14
Origin (HR¥) 0O, | 8 9 2 4 16
0O3(4 3 6 2 S

& 10 15 4  Demand (577

[1} JC13 - 14, le :EF, 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
[3} xu = 14, xii B '6, x22 = 10. .x-za = l, X32 = 5‘, .H;"-M = ]

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

18 33 9 31
Jobs (#14) 4

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 12 0T->111—>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) FrA T (4) 3 = ek w W
[46) 43 (P.T.0.)
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) sint .
119. The Laplace transform of function f(t)= is
weH ﬂ:]:f&%‘ F o e 2
(1) tan™'s (2) sin”'s (3) " (4) tan 11
5% +1 s
s+1 s
120. The inverse Laplace transform of the function F(s)= is
49 ¥ : (s) (52 +2s+2)?
1 :
TR F(s)= ZSJ’ Eﬂﬁg@qmm%
[s* +2s+ 2)
(1) le'* -t-sint (2) -I-E" -sint
2 2
(3) le'z-t-cust (4) le_t't')'ﬁilll
2 2
* k%
44 D/8(46)—2166
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srefeat & fom few

(z IEE F OYEH HE-IE T T A oTHo Ao FW-TA H Zlar 7§ W
S 1A FTA A 99 @ @ e
i - - : = = S = '-é’ i

mm-yfEE oo % 30 T % 9 # g & fr oyEmE ® A 98 iﬂsgg 2 mﬁtﬁam 98 :JTFW
271 76 2| qfE ATIE GRS i gE g dchel el - R cAfCagk:r Lz e e e Atach
9fFTH W F A |
qhen e § yEm-ug 3 sfafes, femmn @ w @i oft e wE oWmg 0T T
SoTResT0 S-uF oyEW # fam N 31 3 7 At @id i T @ AT &1 7HT stordosmo I~
w3 T frar AT S AoUWosTo IA-UA &1 g qrarHd fHar aram
wat wfafoat gew swa-qy o7 Al /T A dq @ faifa aE e
AT oTHoHTo THI—TF % WIW Y8 W U A HUA si@wieh Fuifd 2w @ fowd aen 9 fd g+
W MR W 4| FEI-AET ATATAS g dg GA-YTEdIE F AR TH g W2 ArA AU AL B TR
staa st w2 g
WeTodFe THE-TA T AFHIF HEw, yE-feE den A @ oden (7R owmi o) aw ye-
yfFFF W OYEFNIF Ho 3T HoWedFe IW-TA Ho HI ulElwm @ swfmmm ff wamfa w9 2

s ufai d owd o ofeda wa fas g wnlie B alE e om ove amfam
F WM AE] AT

T~ i vAE 1T % oan dFfaw 3w i W f) gEw 9w & dafeuw mr & fg st
AloTHo Ao IH-UF &1 geaf-ua afs & ard 28 79 g7 &1 sitolHo s T97-u7 % youw gr
97 fag ma AT & HAEw 99 7 WMEr & g

TEE Y % I OF o0 FEa @ g9 @ TR R R 4 wivw 39 ow o wmom oauw
T 7 F1 990 P W 9@ I Tdq ;e S

VIH A TR U AT Tt g oA 3E agen TE W @R 8 Tie s Rl us a 3ee ad dar A
#oa At ofs F a7 nd adt gl w ol ol 3 UE e w s dw e

T FE F e e -qferE % qEUB & el 9l 98 ad1 JiEE ¥ R Tam g
1 1 . ]

Thea & amie & @ el v s oHes e I-TA WA Fe /B U Fe WA 47 w0t 3| e
A1 A T~ 99 soHoHNe FH-TH i ufq & = owww #

T HHE T OB WEel WA 9o oA @ Al smufa 9w

afz #1% wrefi wen 7 s w1 Wi e 2, 9 9z fawefie o fuife g ow e aer
i ey
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1. Within 30 minutes of the issue of the Question Booklet, check the (huestion Booklet ko
ensure that it contains all the pages in correct sequence and that no page/question is
mussing. In case of faulty Question’ Booklet bring it to the notice of the
Superintendent/Invigilators immedialely to obtain a fresh Question Booklet

2. Do not bring any loose paper, written or blank, nside the Examination Flall except the

 Admit Card without its envelope. :

3. A separate Answer Sheet is given. It shonld not be folded or mutilated. A second Answer
Sheet shall not be provided, grﬂy the Answer Sheet will be epaluated.

4. Write your Roll Number and Serial Number of the Answer Sheet by pen in the space
provided above,

S- On the front page of the Answer Sheet, write by pen your Roll Number in the space

provided at the top, and by darkentig the cireles at the béttom, Aise, wherever applicable,
write the Question Booklet Number and the Set Numbey in appropriate places.

6. No overwriting is allowed in the entries of Roll No, Question Booklet No. and Set No.
(if any) on OMR sheet and also Roll Ne. and OMR sheet No. on the Question Booklet.

7. Any changes in the aforesaid entries is 1o be verified by the invigilator, ofherise it will be

taken as unfairmeans,

B. Fach question in this Booklet is. followed by four alternative answers. For each guestion,
you are to record the correct option on the Anstwer Sheet by dark the appropriate
circle in the corresponding row of the Answer Sheet, by ball-point pen as mentioned in the
guidelines given on the first page of the Answer Sheet.

8, For E‘.E?Ilth question, ﬂaﬂm-e enly-wme- cirelg on the W you darken more than
one circle or darken a circle partially, the answer will be treated as INCoTect,

10. Noté that the answer vnce filled in ink cannot be changed. If v ] ;
. _ : : ged. If you do not wish 4
question, leave all' the circles m,..,ﬂlg: corresponding rowe- _ quEﬁtic:un-lﬂr !fjmptbg

awarded zero marks). —— )
11. For rough wark, use the inner back page of the tile cove : ;
i Baslat: el . Page of the tit r lnd rhiblank Page at the end of

12. Deposit only the OMR Answer Sheet af'the epd of the Test.
* 13. Youare not permitted to leave the Examination Hall until the end of the Togt

14. If a candidate attenmyt¥-te: use an¥ {orm of ynfa / |
punishment as the University may fiﬂfﬁmq&gmﬁéfm be fable to such
[ wwdw fredw fad ﬁﬁﬁﬂ}m'{ﬁﬂﬁnﬁ gl]
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&2 17P/217/17(Set-l)

No. of Questions / ve=t 99 wwar : 120

Time :2 Hours ] [ Full Marks : 360

AT : 2 g ] [ quife : 360

Note: (1) Attempt as many questions as you can. Each question carries 3 (Three)
marks. One mark will be deducted for each incorrect answer. Zero mark
will be awarded for each unattempted question. |

IRET weAl B EF B W1 yAeT | Ulds we 3 (@) o) o 2| gl
;F;'THEH?E?%?WWWW!WWWWW'WW
|'

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

ﬁmﬁﬁmﬁﬂﬁmﬁﬁwmﬁ,ﬁ%mﬁm%

1. Two masses 5 m and 3 m are attached at the middle peirt and at one end,
respectively, of weightless rod of length 10 meter, The system is suspended
from other end of the rod, If it behaves as a simple equivalent pendulum, then
ks lengthiis ;

10 A AR YR U B B WA fivg 09 U WK W QY 59T T 5 m 09 3 m
m%&mﬁlwﬁWW%mw=W%!ﬂﬁﬁWW
aﬂmﬁﬁ%mwﬁ,msﬁﬁm%;

10

15

2. A sqlid Isph.ere ni: radius 10 em’is rolling down.ap.inclined rough surface plane
the inclination of the plane with horizontal is e If v is the linear velocity of tha:
center of the sphere, M. is.mass,of the sphere, then kineticenergyis:

Yo g9 T TN W T T W IU:-ﬁ%wnwwqw'wﬁT%
OISt & T 3T g o &1 TR R B B a1 B0 3 M TS aﬁfﬁ"ﬂﬁ*:r %r
F r

e |
m ) == 5 445 85
1 e T

g it 2
T a2 10, et 2 10 .
ST e 7 MOsinal @) Zpgiy 02
(1) 5
T.0.

Downloaded from https://pkalika.in/que-papers-collection/



(50)

17PI21717(Set-)

3.

If rate of change of resultant angular momentum of a rigid body is equal to
resultant moment of external forces, then it describes :

(1) linear motion of the body under finite forces

(2) rotation of the rigid body under finite forces

(3) lincar motion of the body under impulsive forces

{4) rotation of the rigid body under impulsive forces
ﬁﬁ?%éﬁqﬁuwﬂﬁﬂﬁﬂﬁ@ﬁﬂﬁﬁﬂﬁﬁﬁﬁﬂgww
@ WR 2, q9 T8 HRwfRe e ¢ |

(1) fave &1 it ga @ amrfa wdm i @l

(2) HftT 59t % smria g¢ Ave & e @

(3) @l geli @ arrte fivg & Y 7fd @

(4) amrfy gt & ot ge Rvs & goF @7

A rigid body is moving under 2 conservative force, then :

(1) work done is independent of path but total energy is not conserved

(2) work dorte depends tpon path and total energy is not conserved

(3) work done is independent of path and total energy is conserved

{4) neither work done is independent of path nor total energy is conserved

vF 57 oS U6 WA 9o & g nioeid E, 06

(1) o o e vy @ wdd o Qo ol wdie T E

() T e g W PR & ud g et wRiEw T E

(3) B T e e @ Tads € ud gl wen el 8

() = & G T e ow B e § ol A & ol st W E

if T is kinetic energy of a rigid body rotating about its center of gravity with

dl
ni 1ty — ks :
uniform angular velocity, then ., Tepresen

{1) linear momentum about the center
(2} angular momentum about the center
(3) potential energy of the body

(4) work done by the body

S
qﬁaﬁ@ﬁ'ﬁ$mqﬁ?ﬁﬁ®@miﬁﬁrﬁuﬂﬁT%. R
el P E ¢
[-” Eﬂﬁiﬁ?ﬁﬁﬁﬂﬁ{m
0) gmaﬁ@ﬁ'ﬁaﬁ[‘r

) faog & o 7
(2)
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Radius of gyration of the system of 3 masses : 1 gm at (2, 1); 2 gm at (1, 2} and
3 gm at (4, 5) in OXY plane about x-axis is ;

OXY @& ¥ & e : (2, 1) W 19719, (1, 2) W 2 7 T4 (4, 5) W 3 79 & ¥F
P uReAvT fBrour x-sm & e #

(1) 3 @ 14 @ V4 @3

The three principal axes at the center of ring are two perpendicular diameters
and : '

(1) . axis of the ring through its center L. .
(2) axis ofthe ring through one end of a diameter hy

(3) tangentat the end of a diameter

. (4) any third diameter of the ring

Rr @ o w7 g ot A < epeaa ae ¥

(1) R @ @ § oo amy &

(2) ﬁﬂa%wa’rwmﬁq_ﬁﬂhﬁwﬁ??

(3) A & BR W el Y

(4) ﬁ#m-ﬁélﬂﬁmw

Product of inertia of an equilateral triangular plate of side 2 meter and weight

E gm ?bout the two axes drawn along the base and height at one end of the
ase, is:

U 6 T WN 7 2 e T At g B o w e o 9 @ ot B
ﬂﬁﬂﬁrwﬁﬁ?ﬂﬁqﬁmtﬁﬁﬂm“ﬁﬁfﬁﬁmﬁﬁ%:
(1) 12 (2 1243 (3 4B - @) 23

For what values of a4 and b, the system of two forces (1, 2, -1) acting.at (2, 3, 4) |
and (-1, @, 1} acting at (4, 5, b) has zero resultant force and zero resultant
moment about x-axis : ' '
aﬁﬁﬁﬁﬂﬁ@ﬂﬁmzaﬂWW%ﬂJmHW&inEMT
ELﬁJJ$?ﬁ@Eﬂﬂ%wﬁﬁﬁEﬁﬂ%ﬁjpﬁ@jﬁﬂ%ﬁﬁﬁmﬂqﬁgﬁxg;

1) a=-2b=3 : 2 a=-2,b=0

(3) a=0,b=0 m1a3gp=2

A system of three dimensional forces in OXYZ frame is reduté-ingo g <

resultant force of magnitode T mnd o resultant couple of - a single

angle between their directions be let 60°, If both are further reduced ato, the

Poinsot's cerral axts] then pitch of the central - ek along the
: | p—

(3
) PTO,
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11.

12,

13.

14.

Bearurl) gc! &1 WE. OXYZ WA # 10 FTaAM arel URvT 9 Td 6 SifcrT drel
aRerft e A O ux uftafda 2w &) 999 el & 99 o @ 60° &) afg 2
T wiee da AE 3 Gy F giefta OF £ e o= vy @ fe ®

33 3

10 10
10 A Rk

Two equal forces of magnitude ~2, act along the diagonals of adjacent faces
which do not meet, of a cube of side 24, and whose center is fixed. The resultant
{oree is

J2 T T g W aa e @ T, 2¢ §OT 918 U O9 t UR( 9 Had
@ Rt o amog & 96 Red & Y e F wra &) ool g« &

(1 = (2) 2422 &) 3 {d) VZ)a

ey

3|

A solid frustum of a pataboloid of revolution of height f and latus rectum da
rests with its vertex on the vertex af a paraboloid of revolution of latus rectum
4b. The equilibrium is stable, if :

T RET wast e @) e $u 1 1g Wifierd dg ¥ 4b e
T3 Rl wodEm @ o ax, o B B Ry Re 2 wremawen Rew £ A

a+b a+b ab % ”{i@
W W HECS  WHELG WSS

An aliele runs 400 meter circular track in 50 sec. with uniform angular
velocity. Iis /her linear velocity is

wh s 400 #reT AT WeRn fw owr fer @l & 9§ Redr g 50 We § @@
&Y B S YT hR E

(1) f%mﬂ @ %*’i’fﬂf@o (3) W0o/Ha  (4) 8o W0

A passenger 1s walking in the compartment in the direction of the running
train. The train is running with tiniform velocity. Due to moving frame the

passenger will gxperience :
(1) no extra force (2} abackward force

(3) aforward force (4} a coriolis force
@‘?Iﬁ‘*’fﬂﬁ‘?iﬁﬂﬁﬁﬂfmﬁﬁmﬁﬂﬂm%liﬂﬁmﬁﬁﬁqﬁ%.

[,”ﬁqﬁﬁﬁﬁqﬁﬁﬂﬁ (2) @ 9D @ SR W aw
3) T @ 3N WO g7 (4) e HRATE qw
(4)

Downloaded from https://pkalika.in/que-papers-collection/



15.

16.

17.

18.

(53)

17P/217/17(Set-I)

An object is describing a path r = f0). At a point P(r, @), where r and 0 are
coordinates in polar coordinate system, angular momentum per unit mass of
the object aboul the pole is :

where dot on the variable denotes its derivative with respect to lime. .
UF TR r = fl0) wur wfaurda v ¥ ve g PG, ) ™, T - 19 6 gdig Piwie
€ 7l = gond wnfia e, wafeg B wne, 2 '

WEl R U R ST SHG W G T e Y quen

(1) 76 2) 126 @) 182 . @) ro
An object describes. a cifcle with respect fo its center such that the tangent
rotates unifarmly. Then linear velocity of the object is :
(1) proportional to inverse of the radivs
(2) proportional to inverse of square of the radius
(3) proportional to the radius
(4) proportional te.square of the radius
UE A IF I 99D B @ e SRR ol 2 oW ven B wmeRee gae
WOW P 2 e vl o
(1) Fowr & woes & i
(2) B @ o & sgopn @ wgRh
(3) B & werorEh : . "
(4) B & at & T
A circle’r = 2r 005 8 is deseribed with uniform linear velocity o, then radial
velocity at a point is ; B
T ¥ 36 T 0 9 I = 2 cos @ SRR & v 8, 0 e R ®
Ay oft & - |
(1) vsinb (2F —vsing {3) vcos@ (4) -2 cos®
;i $ ; 2a
A student starts from rest from Lanka for raflway station but after reaching

Lahurabir he returns back to Lanka. His motion between .anka and T.ahurabis
15 of simple harmonic type of amtplituge - "

where the distances of Lahurabf rika hie 13 . 25
and 10 km, mml;{,_ u -EllbIr and Larka ﬁﬁ-ﬂ:’t the r;}ﬂm? station are 5 krm
W BTE Yad W @ foR %Wﬁm%mmm%
TEVER TS W GTH T I T R A G AR B M qﬁ”a”
yrae fy & Rrwan witem & - - LirE

@ v »_—-"\
ot Y R S g o 78 w5 R O 10 e
(1) 2.5km (2) 5km -3 101(.& ;fdj\ zkm

rf-"--m
PT.0.
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19.

20,

21.

22,

A cveloid s = 4 sin U s placed in a vertical plane with its verlex on a horizontal
surface. A particle starts from rest from cusp alomg the inner smooth surface.

, , T, R _
When it reaches the positon W= its limear velocity is (assuming g = 10

- }
mcter/ sec” ).

(1) 10 meter/sec (2] ~10 meter/sec

{3} 20 meter/sec (4} 20 meler/sec

b * 1 . . R S e 5,
U TR 5 = 4 sin g ST @ ARG a9 W EW B R e e R B 99
By ares T= B TR UH @w T W R amien @ g0 BRAD S &)

G =-';E e ue ugaa & de gud Yeim R (g 0 o /¢iod HT AW BY)

(L 10 Ho /e (2} 10 ¥o /7o
(3) 20 Ho /e ©(4) 420 Hio/<io

Which of the {ullowing reﬁresents a stable mution 7

fr= & o= fur ofy &) afesfig & 2 7

4a ™ - -

(1} y=px" () x-px  (3) x=-px () ¥ =gt A

A smo0th paraboloid of revolution by generating a parabola of 4a latus rlec.h:.m
is placed with its axis verlical and vertex on a horizontal SL'.L'i-EtClL'. A circular
band in strelched position rests in equilibrivm placed round the -flrc:um{ﬂrem:g
of the paraboloid, n the form of a circle of radius L The tension in the band s
(where Wis welaht of the band}

v uREnd ey o fwer & 1 40 TNGW A RIS T A & oo e
2 ool argver 3 o 2 Forog W g e ao av Rud #1 aeeeo @ A |
nip Red) 8% apger B TSR 48 gl § ow@ A B, §W e S wwd
o b | de § o & (ot We @1 TR B)

AT dn o 2mb Tra
i ) 3y =— (4) =
2 dama o W L W Y

_FI'JI'CCL; L],I: {]";c‘ﬁglﬂtﬂdlﬁ 1, 2, 3‘ HK'L ﬁ].ﬂflg lh&" 51de5 C«‘qr AB and CB rL!ﬁpE’fﬁvEl}- {}( an
' o :m ral triangle ABC of unit length. The moment of forces abourthe veriex

FETR LA 1AL . 1

Als: i § o :

s g o G @ag Pt ABC 2 el CA, ABwE CB A R A1, 2,3

L el v AT AT B A A @ TTEEE A&l Hl ‘Eﬂﬁ %
st ,
(2] xﬁ f2 (3) V3 {1 W3

(W3 * 2

(6}
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A system of two coplanar forces {2, 3) at pesition (4, 5) and {1, =2} at (3, 2) in
OXY plane is reduced into a single resultant f:m;w only, the equation of its
direction is :

OXY el ¥ 2 waaeil T A (4, 5) W (2, 3) W g (3, 2) W wIReT (-1, -2) Bl
Wﬁnawﬁﬂwﬁwﬁqﬁﬂﬁﬂfﬁﬁmm%lmﬁﬁrﬂﬂwg
(1) 3x—-2y=2 (2) x-~y=-+2

(3) x+y=-2 (4) x—y=-2

An inextensible string hangs in the form of a catenary y - \@mﬁh (x4/3), ils two

ends are tied in the same horizontal level. If the Cartesian coordinates of a poini
Ponitare (3, 2}; then intrinsic coordinates of the same point are :

W&lﬂ?ﬁ?ﬁﬁ@ﬂﬁaﬁ‘rﬁﬁ?ﬁ ¥ = J_-:mhig.m ) Y TRE T Sfror wa o o e
e BRI W Few @ hruﬁ.'wﬁ—*P 3 FeifugT Hewid (3, 2) € o9 wl
fﬁ'ﬂa @ cHIW‘EfPEﬁ e & -

(1) (1,60 @) (1,30°) (3) (3,30°) 4) (2307

Which of the following statements is trite in & metzic space ?

(1) arbitrary union of closed sets is a closed sei.

t2) Iinite union of closed sets is.an open set.

(3) arbitrary intersection of closed sets is a closed get;
{4) a:butrar_)r intersection of closed sets is.an open set.
@ qRw wefie ¥, Fefled w3 wi W B 7

(1) 4 wg==ril @1 witew e & dg wiyeay @

(2) =% wjwial @ IR AT TP el R
(3) T wieamt wt whed wawT o 9 wiema £

(4) 3w Tpel w1 Wil sfre 9 Ty R

If | }“1 and i "lhl be sequences of real numbers nurh that hma =

! e

and | 1 m b, =m {(where !, m < ), then Iirrr--flt!rl.'ii“"—’{?-"”1’!‘3,f k@b ) is
. [ & )
BI 4'1 }u] {{:Hlij G EL W@ﬂ' @ @hﬁw g I'_ZH hma = T
hmf:,r m(ﬂ%‘ff?ﬂeﬂ,ﬂahn} (@b, v agh, +r.a”£;]}§; |
0 F @ e ) @ -y
(7)
P.T.O.
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27,

28.

29.

30.

If lim |x, |=|f| (where ] € [R), then the séque:nce A
LI
(1) comverges Lo
(2) converges either to ! or to -
(3) may nol be convergent
{4} is cenvergent, bul not to !
TR, Mo | x, =1 R e B, 7@ 290 {x, 1
-k
(1) ! e arfiefig 2
(2) W e, e —f gy s #
(3) w2 aifierd T @
() AWman g, fhg o uR e
Hoforx, ye Rx~y<3+4x =2y, then:
IR 5,y e RD o, x~ye3+dx=2y & @
: : 1
— i . B gl
-2 @) Hee (3) : ( -
Which of the following statements is trie [or the series 1-—,p >0 2
b ok ' = nllogny’
(1) convergent for all p> 0 (2) divergent forallp>0
(3) convergent for p=1only {4) convergent for all p > 1
Rl i—i—,p}u & By Prafafe ¥ & si-ar FoF g & 7
i3 nlogn)y’
(1) wf p>0 @ R, s 2) T p>0 3 R A
i3) el p=1 % ol afrand (4} ?FTT p>1 @ o, SRR
Which of the following statements 1s true ?

! r Iy 2:‘ TEL 5 g |
i %4 ' ferEes fo x,.
subsequence L__l of {r” it which converges 0
(2) Every monotonic increasing sequence of real numbers is convergent.
) Tvery monatonic decreasing sequence of positive real numbers is

di\.:ETE..'EnL :
sequence of real numbers has a convergent subsequence,

(8)

(4) Every
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Frfafen 4 @ v wem w d 7
(1) T x, Tfes wemst & agpd {x, )7, @1 @ 9 R & o frahs @

o

U U TR ﬁ{gr"khﬂmmﬁaa%mxﬁmaiﬁﬂﬁa%i

(2) 7T [HRE FND qwRRE FEred @ aw i 2

(3) TP THFR R v wRamt @ s o @)

(4) T arefie et & o a7 T SRR SusTE E

Let A and B be two sets having m and » many elements respectively, where
:7: t;;;; mf,1 n 3; l\; The number of injective ﬁmctinni possible from A to B is :
wawzﬂﬁ.;%fﬂﬁﬁﬂﬂmhﬁmﬁmm.ne NiAR

(1) m" (2) 'R, (3 *C, (4) u"
The improper integral Tln;iz s :
1 X
(1} convergent forn > 1 (2) divergent forn > 1
(3) convergent forn <1 (4) canvergent forn = 1
a:jf%m Al e ?%u‘x e
i

) n>1 % o arfived @) n>1 B @R s
(3) n<1 & %, afrarh : (4) n=1 9 om sfam
Which of the following series 15 #0t convergerst? |
Pt § & SR S s T e ? '

| “alr
W Y- B Tl > & S sinf

n=l": E; (log n)* 4 Z n’ @ Elsm[n—g]

Which of the following statettients ig Jalse for rea] yalued functions ?
(1) Every bounded function defined on [z, b] having finite L
ounded fu . , umber of poj
_ diﬁcmwmuﬂy;nmmmtegerable over [a, b]. R
(2) Every function for which Riemann integers] exists 15 Tortinugys on [a, b]
(3) Every monotonic funchion defin d b] is Riem: .' e
s, . E_ on [a, b is _.R"E:m‘mﬂ integerable over
(4) Every confinuus function defined on [4, b] is Riemann integerab)
: M, fable

[, b]. Over

(9)
P.T.0.
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35.

36.

37,

dieifae @ el & ol Frafafeg # & @991 27 sow € 7

(1} [a, b] T ORI s ufteg wod oRkfba famgel w emiaa & {o, b)) ®
QU9 HHIFAATD & | .

(2) T B P e WA $7 Afta 2, [a, b] TR HOw ©

(3) o, b] WX TieafeE wede THEEE wer, [o, b] T IH WHIEeAE B

(4) [a, b] W G w@% Taw wed, [o, ] W T wHmAAT F

: . ; 2, xz20
A function f: [-1, 1] — Ris defined as fix) = {U, s
thern
(1) f is continuous at x = 0.
(2) f is a monotonic increasing function.
(3} [ is nol Riemann integrable over [-1, 1].
(4) f is Riemann integrable over [-1, 1].

2, x#0

T e fi] 1, 1] - Ry aftwa foman om0 flx) = {U, =0
GEE ,
(1) f x=0 W WE &
() f O THRE AR Boiv €|
(3) £ [-1, 1] R 7w 7@
(4) f; [-1, 1]9¢ S e ¥

Let f: X - Y be a continuous map, where X and Y are metric spaces. Then, for

Ac X, we have: _ )
A f X - Y TR A uﬁﬂ‘ﬁ,ws‘ixﬁwagﬁmwﬁm%uaaagxcsﬁﬁ

A o L
M FAle fray @ Fa-fa @) fAlc SA) (4) flA)=Y

Letf: X -» ¥ be a map from a metric space X to a mefric space Y, and {xn}“g;] be

a Cauchy sequence in X. Consider the following two staternents :

A lfix )., is a Cauchy sequence in ¥, provided fis continuous on X,

(e 11 is a Catchy sequence in Y, provided f is uniformly continuous
B: iflXuiin=1 ;

on X,
Thegnl‘f Alstrue (a} Sy st
(1) A and Bare true (4) Both A and B are false
(3) Bo -

{10)
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'TFITF"_f X%YW@EFFFEX\QWWHF&YWW&@& X
ﬁmﬁmﬁaﬂﬂmﬁﬁwﬂ%ﬁaﬁﬂwﬁwﬁmﬁm ’

t fre 2 Y A g SR S § o e & X ge)
B: {fx,”...Y # wa aﬂ?ﬁﬂﬁiﬁ’?%ﬁ%fﬁmﬁﬁﬂﬂﬂﬁﬁéxq’ﬁ
(1) 93 A Wy & (2) a7 B g &
(3 AdRBI wew & (4) A & B <M I #
UAz) = u {x, y) + iv(x, y) is differentiable at zy, then fsatisfies :
7 f2)=u (x, y) + fofx, ) WZEWW%WIiﬁEWQ -
(1) f:(z) =_*l'fy (2) @ L) =if, (z)
(3) £, (z) = £, (zp) @) flz)=-f (zy)
- Consider the fullowiqg two statements : |
L There exists ng analytic function f{z) such that Re {fizh) = yz 2x.

. The function $(x, ) = ¥~ 2x does not satisty the equation EE - -}-ﬁftl =0,

Then : ' o i
{1) Onlylis rue . (2) Only I is true

(3) BothIand I are frye {4) Both I and II are false

Frfifen <) oom w Rer WHIRAT :

L el o fz), Wﬁmﬂmﬂe[ﬁa} =42 = Zx%m?ﬁi‘fl
0. we 2%y
bx,y) =y - Zxﬂ'ﬂﬂﬂw———w{{y—tﬁﬂ aﬁﬂg:gaﬁma.

ox?
T4 .
(1) $aar 1 Wlﬁ' (2) Fam Lo §
() 19 11 2 v & (4) 18R I @1 argay &

- The smallest positive integer n for which H«’ETE =135
Y I J

maﬁa@ﬁan%ﬁ%ﬁ (kﬁ@ﬂ %
1--i) ‘
1) 4 @ E T~ S
(1) (2) 38 4 10

{44 b
P.T.0.

Downloaded from https://pkalika.in/que-papers-collection/



(60)

17P217/17(Set) -

4. If a power series » a,z" has radiug of convergence R, then the radius of
n=0

=k
{1} 0 ; (2) R
(3) 1  (4) cannot determine
T W A ia Lr it sifrerd B R & tw A in{n o -k F Y,z
f 1 2T
n-=4
& aftem® o B
(1) 0 2y R X
(3 1 (4) Feife & w FH

' i ; Jand 7 et of all
42. Consider the following function fiNZ whe;*e N Lami 7 are the se
natural numbers and the set of all integers respectively :

i_—l—, 1 is odd

f[ﬁ}” E, B s even ine V)

Then which of the following statements is true ? o

(1) f is injective, but not surjective 2) fis SLlTiECti\-'ET bit-t not quch_ve )
(3) f isinjective as well as surjective (4) f is neither m;e..utwe .Pim suriecr,ve.h
Freferaa pod f: N—o 2 e NOR 2578 T g w@l ae T
1 T & W R AR

-

e

o fawa gEm o8

= |

il" ) TE T g (ne IN)

[

i 7
mﬁﬂﬁﬁf@aﬁﬁa}ﬂﬁ-wm%w%. |
(1) f @ &, ofw= srerw e g Q) f s g a‘ﬁiﬂrqﬁ?ﬁﬁ%]
%3} }qﬁ%aﬂ S e & w TeTeE 1 (4) f 5 AN EH. A & ST E
43. Hﬂq):4andf (4) = 1, then value of =

' i i Z_ﬂm?ﬂ'ﬁﬁ%:
qﬁ-: f{&);i&ﬁ?f(ni}:l E\.l. GE] 11_1{;——5-?;—-

1) (2) 1 (3) -1 44

{12 )
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Let a sequence {f, |y, of real-valued functions converge uniformly to f

on [a, b).

Consider the f[ollowing statements :

A. Ifeachf, (n € N is continuous on [a, b], men f is. continuous on [4, b].

B. If each f, (n € N} is Riemann integrable over [a, b, then f is Riemann
integrable aver [, b). -

C. If each f, (n € N is continuous on [4, b], then f is Riemann mtegrab]e
over [g, B]. ;

Then :

{1} A and B are true, but C is not true

(2) Band C are true, but A is not true

(3) AandC are true, but B is not true

(4) A, Band C are true

T aeas 7 et B A (5,17 a, 5] W TEEH w9 H f o R B

Fefelas met w Rar AR :

A R UAFf, (n € N [a, b] o= o &, T f fa, b] 9% wow 2

B. ?Tﬁﬂ'ﬁfﬁﬁfn{nc N [a, b ® 97 THeadn & aq f [, b] 4% A"
TEerg & |

C. R 98 f, (n c N [a, b] T T & T f [a, bl o Sm wmad &

e _

(1) A~ B o € oty C v w8 &

(2) B ek C & € af A weg =81 2

(3) A o C v & S B W =Y @

4) A, B3R Cug &

Let f be a real-valued differentidble function. Let ix) -.—;.L{{:-;}}? w{f el + fo+ L,
3

xelR
Which of the following staterrents is frye ?
1} f is monotonic increasing = h is mahotonic mcreaemg
f is monotonic decressing=s j | is monotonic i Increasing.
{3 It is monotonic increasing, whether f is monotonic hereasin ‘or
m
desreasing §or monotonic
(4} his monotonic decreaamsf‘ﬁéﬂw f mmnﬂmmcméﬂ!am Or monot
onic

decreasu}g_ el .
\W T

e i o
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w5 f dReRw W W ge dwEae e g1

o . 1
P - F - fe o xe R

hx) =

4 | -

frerforfiae A @ A P T B 2

(1) frafie S8 &= b w@fie R 8

() fowlee ardl @ o h R I 8

(3) i (e SN 8, s f i ok B A Tl FENE B
(1) hogfe gl 2 f AR f e SR ¢ W ISRT FARE 2 |

peg
48. The maximum value of 1 ;1 (x>0, 18
L x)

I

g
|, 4 20, e RO T 2
|ll‘x’_

1
[y v (2) 1/v (3) e 4y 0
' a'? Y azf . i
47. Forafunctionfix, ) =x"y.x, ye R Téﬂ-_md o are equal :
(1) Oniy at X-axis (2) Only at Y-axis
(3) at X-axis and at Y-axis (4) always
H ! =3 e 7-.2 o~ .
: ; voony S st O oaras # o
TFole J[\J W= _‘1-3 Y, X 4E R = = —éx? ey ayg guley ©
(1) Faa X-3e1 W (2) BUE V-3 W
(1) N-de R Al Y5 R (4) a9

48. If fix, v) is a homogeneous function of degree p and f is differentiable, then
* ST H E ]
LR E:l ) ;
x-i—j{x,y]+y—.—f{x,y]=
ox ox
d A . LR
afx fx oy, p B w TE wAET Hel 2 ofle f aer i BT

& 5 L firyp=
xa_ﬂx,yhyﬁxﬂ y

2) plp~1) fix. 1
(1) pfx ) ( Pﬁi fix, 1)
@ p i
(3) p-%; fi y) @ po, e n)
(14)
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49. In the power set P(S) the following two statements are given :
L. Operation of intersection satisfies lft -distributive law over operation of

difference. : :
[l. Operation of difference satisfies left-distributive law ‘over operation of
: intersection.
Then :
(1) Land [l both are true. : (2) Iand II both are false
{3) Lis true but I1 is-false {4) I is true but I is false

ﬁﬂﬁﬂmﬂwﬂsﬁﬁﬁﬁaﬁmﬁmfﬁ@%:
L mﬁ%mwwmmmﬁmﬂmmaﬂm%
I wEfre i w s WIHA T de Frm a1 orem T & |

e
(1) 13w I 9 wy & (2) 1 er I Y oryeg & |
(3) I &y & Ry 11 ayvren & (4) T B 2 fbeg I oy 2

0. Tf the number of reflexive relations defined in a non-empty sef is equal to the.
nurmnber of symmetric relations defined in the set, then the nugmber of elements
in the set js : _ .
u&&ﬁmﬁmwﬁ%a@_mﬁﬁmwmm
aéﬁfﬁa@r$w%wwmﬁuﬁmﬁfﬁﬂw’?:
(1) 4 D3 (3) 2 (4) 1

51. Iff: X - Yande: ¥V — Z are maps, then the iucérm:tastatemmt'is :
{1} fand g are one-one onto = gof is one-one onio
(2} gof is one-one onto — [ is one-one
(3) gofis one-one onto = g 18 onto
(4) gof is one-orie onto = { is onto
TS X > Y T g1 Y -5 7 TR &, T oy w8
(W) foi o Tla sremdt =5 gor vy semrr-# -
(2) gof W STeIr & = f odar § .
(3) gof e smreeTdr- @ =3¢ e &
(4) gof W@ o o [ greE £

52. In the group of non-zern rational numbers under the binary operation g given

ab : s o— )

by aob = — the inverse of 9 1s -

T R sl By § eds Bu @ o 9 uﬁb:%ﬁ

€. 9 % Fap & -
(1) 1 (2)

| =

3) . T
(3 3 HJS

(15) . ‘
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53.

54.

59.

6.

57.

What is the number of disjoint cycles of length > 1in the permutation

12345 & i,

152 7 6 3 4 1) _

e 5 6 T 4 qid > 1 @ FEGT AT B GG @ EF <
5276341 - )

(1) 2 @ 3 (3):4 @ °

In group theory which cne of the f{ﬂ]mﬁ:'ing statements is correct ?
(1) Abelian groups may have non-abelian 5pbp;roups ..

(ﬁ] Cyclic groups may have non-cyclic 5}1bgmup.'5

(2) Non-Abelian groups may have Ab(-l?an subgroups

(@) Non-cycliogroups can not have cyclic subgroups ,
Wﬁmﬂﬁﬁﬁﬁﬂﬁﬁiﬁﬁﬁﬁ-ﬂ’ﬁﬁﬁ ;

(1) smfra gl & IReomaferss U s‘wf-ﬁ #

(7 Tl @ e T 2T A .

(3) He-srafeae R @ STl S g1 T B

(4) ﬁraﬁuﬁiﬁﬁaﬁﬁﬂmﬁﬁﬁﬁﬁﬂﬁ%

' roup (2. +) 18!
Number of group homomerphism from the group (Z,,,®) to group {

(1) 10! © (2) number of divisors of 10
2) i (4) 1
(3) infnite | |
T (Z2,8) © 8 (Z+) WIE TR IREa @ HEm %.
(1) 10" | (2) 10 & frm! o =
H.j HAT (4) 1
5 : does not hold in the:
ree of the Lagrange's theorem for a group o
'L[;l;p 32:{:?35 ;}:m}ig\:q 8 : I(g] Hamillloman g‘r_nupﬂg
(3) Symmetric group By (4) Alternating group A,
: * e
T & R Srrier-sra @1 el T&d agE @ ferd Wl 78 & .Q
(1) TifgT & TR WEY, (2) e ._ wE Q,
(3) TS FE Sy (4) THIT T Ay

i f i non-zero TiNg homgmorphism from the ring of rational numbers
lprisa

eolf then [i=2014H s L N
1t~iLE.. e el @ 79 A G W f P AR 7 a8 @ f1-2014)
af dR¥Y ' :

~ TR

, @ 1 (3) -2014 (4) 2014
1 4 .

(16)
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A ring whose all elements are idempotent is :

(1} acommutative ring (2) anintegral domain
(3) adivision ring (4) afield

e gez @ & amgg qrfer & T6 & 0P :

(1) Pafefog qom (2) qortarr g

(3) e aom (4) &=

Which one of the following statements is not correct ?

(1) The set of rational numbers is a field.

{2} 2y, the ring of integers modulo 17 is a field,

(3) R [x], the set of pelynomials over the set of real numbers is an integral
domain but not a field .

4 R [x]is not an integral domain

Frerferieer § ¥ war o gm 83 0

(1) oA vieawlt 31 wem v o 2

(2) gt 17 yotest o qog 2y T A B

(3) Wf&a?ﬂwaﬁﬁﬂﬁfwwngﬁ?ﬂﬂw R [x] w% quigtn o & feyg
CERTE

@) Rlx] & yotefrs wrmr =2 2

Number of roots of the polynomiai 3.x + 3 aver the ring P are :

o 2o T AZUT Fx+ 3 B Tt # wewyr & _

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

IEW, = {0y, 2, WYiy, z 1 e B and W, = i(x, v, 2, 0) « %, ¥, z € R} are two

subspaces of R* (R), then dim (W)~ W) is equal to ;

oy W= {0y 2 v,z ue R}aR W, =1{(x, y,20): XY 2ze R RY (R &

ST €, va dim (W, W,) s¥rEw @

M1 ) 2 @ 3 4) 4

HW o=,y 2:x ¥,z € Rand x ~ 2y + z = () and W, = 5y 2):xyze R

and x = i = z} are subspaces of R? (R), then dim (W, + W,) is equal to :

o W, = ((x, y, 2) ‘LY, 2 € RAIx -2y + 2 = ) ailx Wo=1{lx,y.2):x, 1,2 € Repoyr

¥=y=z) R (R ¥ suemfcdt ¥ Ta dim (W, + W,) av7ev &

(1) 3 @ 2 @) 1 (4} 0

If W is a subspace nf-&_vECtQ&maﬂe- V over the feld Zs where dim ¥ = 5 and
dim W = 3, then total number of cosets of Win Vis -

R &5z, W Ry wRe VI W e suea 8, we B i V=5 aqm
dme:gamVﬁ.wa%m='ﬂwwﬁaﬁm%:
(1) 25 (2 15 (3) 125 (4) 5

(17) PTO
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64. Thecoset of subspace W = {(x,¥) : x, y € Rand 2x + 3y = 0} in the vector space

85.

66.

R (I} determined by (1, 1) is : !

() Wx,¥):x, y e Rand 2x + 3y =5| (2) Wx, y):x y e Rand 2x - 33{: ;;

(3) I(x,y):x,y € Rand 2x -3y =0i (4) {{x,v):xye Randzlx +ﬁ3j =1} |
oreHe W= {(x, y) 11y € R 2x + 3y = O} & wike e R (R (1, 1) B
&1 g3 HEaqed §

(1) ?{x, i) x:{; e Raw 2x + 3y = 5} (2) {(x, u} X, ) € E{'ﬂﬂﬂﬂli-— E-u =_511L

(3) fx.y):xye Rem 2x - 3y = 0] (4) [(x,y):x, y e RTAT 2x + 3y = 1

lLet T be a linear transformation from a 3-dimensional vector space V, o a
2-dimensional vector space V- Then T can be L o
(1) both injective and surjective (2) ne1t_her_ l-l‘ljevctl“i-"e ?r_ar_sué]iuw

(3) injective but not surjective (4) surjective but not injec e R
A AR e 3R R wdfe v, W 25 wfee wHAle V, g
W iR &1 99 T & FHa E

(1) VEE I AED T (2) 7 T CEA I Ej[ j?ﬁfﬁ
(3) T (g ATeSRE TE (4) sreems fg @D

2
Consider the following linear transformation T from the vector space R* {K)
into the vector space R (IR :
T (x, y) = (~x -y, 3x + 8y, 9x - 11y} |
Then tre rank and nullity of T are respeclively :
(1) 1and1 (2y Oand 2
(3) 2and 0 (4) None of the above -
3) 2 . Q
mwrﬁﬁ{mémmﬁ[ﬂﬁﬁmﬁﬁamﬁmWTw |
oy
T (x, y) = (= —Y, 3x + BY, 9x - 11y}
wa T # @ T YR A E |
(1) 1aarl (2) Q2
(3) 270 (4) STE § A BT

1§ S and T are two linear transformations on a vector space V such that SOT =5
and TOS =T, then :
(1) bothSand Tare idempotent,

(2) §is8 idempotent but T is not jdempotent

3T is idempotent but S is not idempatent
| (4) non€ of Sand T 15 idempotent

(18)
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a%ﬁ:?ﬂﬂf%wﬂwf%vuqsaﬁqTﬂ%fﬁ?ﬁmeﬁ%soT:s
T TOS=T & &% -

(1) IFT S ol T oifam & (2) S Ftam & fog T avfam =t @

(3) T @eH 2 fog S avim = 2 @) SART ¥ A B¢ B aefepy iy 2
Let T be a linear transformation on 1 vector space V such that T2~ T + [, = 0
(zero linear transformation), Then

(1) Tisnot invertible

(2) Tis invertible and its inverse is I,-T

(3) Tisinvertible and its inverseis [, + T

(4) Tisinvertible and-its inverse is T =T
mmﬁ;mmmﬁVWTmm%w%%ﬁ_n11,,=c+
o W wormve &)

(1) T ool =8 ¢

2 T i & AR e THAL, T &

) T a@srity ¢ s gora gL, + T &

(4) T ooy & sl g T -T2 &

Y Sand T are non-singular linear transformations on 2 15-dimensionaj vector
space V, then rank of SOT - = 2

(1} cannotbe determined (2) is3

(3) is5 (4) is 15

AR e R S - |
SOT # @ ; R | W 8 At

Z-dimensional vector space Vy-smeh that rgT is a Proper subset of V, but not

singletom. Then nullity of T ig; —,
mam%%&mwvlﬁz-wmwv § o
D IR T g0 W & F rgT V, %9 3R gus f-t-ﬁr%

Y el 8 | ﬂaIzﬁwﬂb : T m_

(18)
PT0.
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o 1 2]

71. lfPi.-_«ma:*.-singularmatrﬁx and B=Ptl] o 3P, then:
000

T2,

73.

T4.

75.

76.

01 2

af2 P w1d g e & 9N BfJU 0 3P % TE

_ [n 0 0]
(1) B=0 - 2y B=0 (3) B*=1I (4) B2 =1
What is the dimension of the vector space formed by the solulions of the system
of following equations ?
X+ -rz=[},x+2};:&.y—z:ﬂ
Py wew @ 1-+y+z:n,x+zy='ﬂ,y-»zuﬁa‘~:mﬁ‘fmﬁfﬁfﬁ
afes wafe @ R @ 26 7 |
(1) 3 (2) 2 3y 1 4 ©
1A ls r.e_-.-.:..l skew-symmmelric matrix such that AZ+1=0, then incorrect statement
15 .

(1) A is a skew-Hermitian ratrix {2) Aisan orthogonal matrix
(3) A ismatrix of even arder "(4) A is matrix of odd order
af> Fé R e A =g THN B P A2y =08, o aEE AT
() A F AT W ¢ (2) A TG S AEE T
. (3) ATE-FIR B ITE ® (@) A Rt @ g8 2

1f W be a subspace generated by subset {(-1,2, 1, O); @3, -1, 0, )} of the vector
space R {IR), then the dimension of the orthogonal complement of Wis:

B e e ¢ (R S (3, 2,1, 0), @, -1, 0 D) FI I sawe
‘.*v'?f,ﬁ‘rwiﬁ“?{fﬁﬂftﬁﬁiﬁﬁwﬁ: '

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

1f the rank of 6 x 6 matrix A is 5, then the rank of adjadj A is
nﬁaxﬁmn'ﬁﬁﬁss‘r, a1 adjadj A # e E

(1) 5 (2) 4 (3 1 @3 0

1f 1,-1 and 0 are e1gen values of a 3 x 3 real matrix A, then A’ is equal to:

of G 3% 3 AP F o aftrenes A 1, -1 e 0 2, T A TR &

1) 0 @ 1 @) A (4) A’

(20)
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80.
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IfAand B are 2 2 real matrices such that none of the eigen values of AB - BA
is negative, then incorrect statement i ;

JTF:':Aa:’ﬁnzxzanﬂﬁamswmgﬁiA.B—-BA#raﬁﬂﬂﬁaﬁmﬁm

ﬁmsﬁ:mﬁiﬁﬁ,ﬁawwﬁrmﬁr%:

- (1} det(AB-BA)=T (2) tr (AB-BA)=0

(3) AB-BA=¢ (4} (AB-BAYP=¢

If A and B are two square matrices of the same order such that A js skew-
Hermitian and AB = B, then B is equal to :

(1) 0 : (2) A :

(3) 1 (4) Noneof the above = '
H&A#Bﬂw'aﬂﬁﬁaﬁmﬁwwﬁ%aﬁwﬁméw
AB=B 3% U2 B swnw & - :

(1) 0. @A

(3 1 (4) ST # & B¢ a8

The equation of the plane through the point (1, 0, ~1) and Perpendicular to the

line joining the points (3, 2, 5) and 4,5, 2) s

ﬁg(l,ﬂ,—l]ﬁmfmamamﬁﬁ{3,:,5} AR (4, 5, 2) &t Ber et b
%WWWW%: '

(1) Y-3y-3z44-0 (@ x+3y+3z-4=0

B) x+3y-3z-4=¢ o ) x+3y-3z44=9
Thea.nglehehvemEhep]anesk#y—z:“taﬂdx+2y+z’=3iﬁ:
WS 2o+ y-z=13fn TR +2y+2=3 F 49 9 oy a7 mer 2

M) =/3 @ v 3y - 8 mi

) x -2 3 - it i
If the lings Iz%-:z—;,—rafuﬂ i—“-:‘—”—s—@.- 3—42 are coplanar, then the
value of ¢ js - o o ke

L e W5 LB M6 BT
ofe var IR e al P—, = Wl & ﬁmﬂm e
1 (2) 2 {3 0 4 -1
The direction cosines ﬁF'fFﬂe:éWh%ually iwﬁmwﬁﬁrdinm axes

arc . N
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B3.

85.

86.

87.

B8.

89.

Latus rectum of the conic r [cosec o + COA 0y =1,is:
i@y p {cosec o + Co6 By =1 a1 afe 2

(1) 2sinu [2‘} sin 20
(3} 2 sin‘u (4) sino

Equation of directrix of the conic % ~1+3cos8+sind1s:

ik %=1+-~..|'3 ensh + sint F [ & TR g
T
3 1

(1} 2 ~cosld ;"6] ' (2) - =2sin{6 - n/6)
T
3 i
(3} . 2::4:15([3! FufB) @ == 2cos(t -/ 6)

Thuentreg{themrcler I i Jis:
gd -y +22=9,x+y+z=3 3 ] d 8,
M 1,11 (2) ( 1)

; 3 : { 1 1%
(3 [ E SJ

l'.h-i'li-‘

11
33
1{ spheres PRV Sl S 3 and x° + ¥+ o2 4 by + 4y = d intersect each other
orthogonally, then the value oidis:

fd M 2+ gip* —2%x = ‘Hm r"‘+q +z +6r4~4u—|!13'~5{*'§’-’ﬁ“ﬂ"?
sfraRd oW & @ d B g #

(1) =2 {2} <F: 3) C liﬁ 3

If the axis uf the ilguntr oyt - 2 = () is z-axis, then the value of vertical angle of
the cone 1S

afy ¥ P+ -r =0 F o, 2ot B, T TR (vertical) & T 71 2

(1) m/d @) 12 3) n/3 (4) ni6

Equation of the cone whase vertex (0,0, 1) and ¥+ =3,z=0as base is
i, R Sid (0,0, 1) 3R HER x 24P =3, z =0 & T T E
{])x+1{2+32 +6z=3 (2) ¥+ #3F-6e=3

@) X+ 237 -6z=3 L) P+y-3+6:=3
Theplanex+y+2=2 Lou.:hes the ceﬂt'rai conicoid ax? + by? +¢z- =1, then:

W“‘H*’—"—‘ﬂﬁfﬁ axt }Ju*”« =1 WY FR g @l

P01, ey 2ol la @) teteial 1. x 1
ks 4._.,.-_4 @) g b e Habc ”nlhcq

(22)
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82.

93.

94.

95.

98.
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The equation of the right ci '
bt he right mrcu-lar cylinder whose guiding curve is 12 + Y +zi=09
I Telry de
% ﬁ??; j‘m—! Rrrest mteste o PP+ =9,2=1% o1 wirgoy 2
(3) ¥+yt=g . :i; xlj_;jig
The L Lt o
aﬁmrfm;n equqtu:lm pf the parametrised curve Y(t) = (¢!, #2), is :
(1) o g FOTmEiSed) T 1(1) = (1, ) T oy vl
W Y¥=inx | i "
(3) y=iny? ' e
Arc-length of the urve W) P =tnx
. 0l the curve y(t) = (£, cosh £ i
Silers. + COSIL ) starting at the poi is :
i j} (¢ cosh 1) W farg (g, D ¥ urn gy 2 3 Hrfgﬁé}g
e (2) cosh ¢ (3} sinh ¢ (4) sink
arsion of the curve ¥(f) = {t, cosh Bis sink 2t
:llﬁ?wt’f}::{t,coshf}fﬂ@ﬁ?%: .
(1) sinji ¢ (2) cosh ¢ (3) 1 (4) |
Equation of tap ' . .
! gent plane of the surface atch ofu, ph=| Fed
(11,0)s- patch o(u, o}= (1, v, 4% - 1) at the point

7 _. ; 2
E S 5 - | ;

e @) 242y~
: = TR =Z=,
In thr d_{y - | @) 2I—2§+z=[}
1€ dimensions space, egitat] - S
(1) elliptic cylinder RO E:{;Epmsem : .
{3) hyperbolic cylinder . parabolic eylinder
: rﬁ?aﬂﬂ*‘%ﬂqﬁcﬁﬂmy:gm;ﬂ;m
(1) drdgd yom 0 vert
(3) SR 3 @ v I by
A curve on a surface with zero narmal |
{1) apartofa straight line _ ﬂfg -ge:?des'm Cukvahure EVerywhere jq
(3) parabola - {4; :Efﬂe
ipse
57 YU O, R S e ke (geoge )
_ _ 1) Ay
(1) T W& v a7 oy (2) e
(3) GvaFg ) (4) Eﬁﬂ ;
(23}
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a7.

a8.

a9.

100.

101.

102.

A surface with zero second fundamental f;}rm ;epres.ent g
{2) plane
e ' (4) elliptic paraboloid
(3) ellipsoid & R b § B
- : 5 geemREe Y (second fundame
i Yo, et s T8
o (2y ¥HEd .
E:,; ;}?&;ﬂ : (4) Qg RIS |
- = {¢ L sinkn, TSt
The firsl fun ; &h i o ettt wrk (frst o
e ofu, v) = (cosh U, ’
| ke 2 4 cosit udet
. K2+ sindd di? {2} sinh 2u du +?b :} o
] 5! dut 1 slnwt WAT o :
13; T' !, :Ilu cind? ) di? + dv” (4) (cosh™ u + S
< COS -

e (1,0) and (0, 1}is @
Th traction of the outer product of the tensors of tvpe { )
e contr _
tensor of rank :

! 1
i : '. 4 Ll Ty t'. 1
'” [}] q<hI¥ w"-fT{ {U, 1} MCAES ﬂ} ﬁlaﬂ G 7 EEEQ'I Jouig ﬂ@ﬂﬂ T EH:ME'
es XU+ = 4 int (2, -2, 3) s
Unit normal to the surface X'y + 2X2 at Pc_nnti |
-{ gk lg']' r _,,}I: = 4 q--l ia 3 {.LI' —2... 3} i qﬂi =, =1 B -

12 2= EF:'
—— Ji-.— ——
1 i—! ,._;+?-15[: (2) i SJ 3
(1) e 3 3 : 314__%;::
Lfa ---2—#: {_4] -L-r3_]' 3
& 37373 °
'vf_i_ ig*
TJ_lLfJ dk qnd |--_[F[,thun l[h'i"ﬁ'rﬂl';.lEUf div I.,“r-}jlg
Wr=xi+l £ .
{70 5.
3 o o ¥ div | — WA '
uR P xi - yj -7k S op ]l @d AW ll\irﬂ J ‘ . .
() 2 (3) ©
!

' I ack st is:
j lation of a compact surface .

: ) ber ¢ of a triansy . T  ihe
The value uf_ hulierl_‘nil: e fntal urber of vertices, edges and polygons ©

<3 i'..f ’ F, and t .
(Where ¥,
e iation.) ezt v T A R
{riangtHet™ oy & FGEN W&y 9

ey TR T PRI
i W

- famyﬁ'mm{ﬁﬁgfﬁaﬁﬁwﬁﬁaﬁﬁﬁaﬁm?l}
[:"{_,_"!E‘:L\"II.I':

(2) V-E-F

m'“*"EﬂLF @ V+E+E
3 _E_.

3 V!

(24)
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A finite difference scheme

Yoo = i) ¥o = Yoy W, pa B8

(1) oforder1andisan explicit scheme
(2) of order 2 and is an implicit scheme
(3) of order 2 and is an explicit scheme
(4) of order 3'and is an explicit scheme
U W srrer v -

Ynaz = Iy Y = Yar1 Yoaa

1) w12 oq m TR Wi ¢
2 MR 2 & og T UF Imne wi
(3) ﬂﬁmz%wwmﬁﬁmﬁ
4) e 3 2 4 N U W &
A partial differentia] equation ;

(1) isof order 1, and is non-linear {2) isoforder1,angd is linear

(3) is of order 2, and 15 non-linear (4) isof order 2, and is lirtear

S G smwerT afimy -

(1) #1 ¥ 1 ¢ @ sifae 2 {z;mﬁzmmg
@) @t B 2 ¥ va i 2 “) & PR 2t g 2

A method known to sglye 2 Nnon-linear partial differential equari
ation
more than one‘is : B q of order

(1) Euler's method {2) Lagrange method
(3) Monge method (4) Charpit
wmwmmwwﬂmﬁ#%%
(1) amgem RARY - Q). dufer Ry
(3) =h RfY 4) =ffe ffy

(25)

PTO
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106.

107.

108,

A problem associated with «c}rdinalrlrJ differential equation :
¥ +y =0,5(0)=1y'(0) =2,y = 0 15:

(1} initial value problem

{2) initial and boundary value problem

(3} initially bounded boundary value problem

_ {4) boundary value problem

e s TAER I ge S
gy = 00l =Ly 0} =2y =0 &

(1) T T

{2) et T A A WA

(3) wRfdre 7 H fepfy &g W A T
(4) dIer 7R GHEE

. 1 ] as roots 3. The
The indicial equation of an ordinary differential equation has roots 2 and
ifferential equation is: 1
g;gm:émﬂﬂvﬂmﬁagﬁr@mwﬂw$nﬁzw3a_w
TR B ) o B
(1) Py " -x(4-x) y'+ (2 +6)y=0 (2) xluy —efa; ,63 i
(3 xﬂ;"---ixu' +6ry=0 (4) y" -4y + 6Yf =

) ' jal equation
To obtain the solution /2 (¥} of the Bessel ordinary differentia. equali
Ly s ay + (E-aBy=0,

in the general solution y = X zn-::nx -
n=

(1) €18 chosen arbitrary and #ero

(2) ¢, becomes arbitrary and is chosen 1.0
(3} Cs hecornes arbitrary and is chosen Zero
(4) ¢; becomes arbitrary and is chosen ZerQ

& TR HIHET TN T _H*},r"+:ry'+{xz—uz}y:[jmtqugaj_m (x) ST
Fod ¥, W B Yy =X ;ﬂcnx %
(1) cﬂﬁwﬂ@@-zﬁmtmmiﬁ‘ .
@) ¢ R & e & W@ 9 l.ﬂ'-??lT ﬁm :
{3) cz@wrar@a#mﬁr%qﬁaeﬁ%ﬂfﬁz
(4) Ea'ﬁﬁﬁ@@ﬁﬂ%@ﬂ) zﬁiﬁm:ma
| (26)
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Particular inte '
gral of ordinary differentia 1
= : ; equation ¥" + 2y" + y = %6 gin x is -
1 ﬁ?ﬂréfl'f:‘d?ﬂ? Y‘F‘ﬂaﬂﬁy +2y’+y=m‘xsmxﬁrmﬂiﬁﬁly=l§‘ T
(1) — (.rsm.r+.?cosx} -(2) € (xcosx 12 |
3) xe~ (cos ¥ + sin x) [4} X e (s Em;}
MxX—cosx

The curve fo ' =
rve for which ;- J{y +2%yy’)dx, subject to (0) = 1 and ¥r/2) = -
where y' = dy/dy is . |
VP 9% s R y(0) = 1 wa
© =1 % yin/2) = FEoT
| oty & o !(’yh-zxw'}dx, WEr

Yo=dy/fde &
1 . ;
(1) cosx+sin » (2} cosx-— smx (3) cosh x +"sink {4) ¢
+ gt
Ify= log (x + 1442 ), then (1+x j +x—x"~1- weqmaltn

My =log (x4 1,22
V1e2?), 'ﬂ‘(1+ xI)Ji L7
o _+xd; XY &y
(2 1 : (3) <1 4 0
Ify=tan™ g, then (1+:lr2}—E I8 equal to : o

?F%l; tan™ x?ﬁ(ﬂx] Zyww

(1) o 2) 2%
Dx ==
s @ 20 @ x% 4) -23%
Ify= nms{lagx}-i-asm[logx] then f—‘£+x—-£ ¥ isequal t -
o s equal to :
ot 21 - {’;} 0 {4} " None of th
y_amsfing.r)+bsm|,’long il x? ——+xdy+yﬂﬂ'ﬁﬁﬁ7’f B
1) -1 -
(2) 1
(3) 0 @ "
H:y-—l‘ Yiyl+sx ] 11 Tﬁaﬁg?gf
(1) I g( * )’fy )fﬂ}*”‘ﬁz 8hx=0,n21, ther fﬂntz:'mﬁ“g-lh‘] 1%
- )0 3) 1 e
4} N
M y- ‘Iog(x+1'1‘+x’ , X¥= Elnblq?(y"}m ,&fﬁ?’@'\] ::ﬂfthme
(1) -1 (EJ 0 (3 1 - i
) 0 @ 7 % 5y
- e . &
. {27)
PTO.
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_ " a'y _ I+ 10X ¥, 1 5 Equal to:
115. Ity T =200y =F;_' then {(x* =12+ k

afe iV =2y, , Al (x* =1y, 2+ 1 EYEE BT
40 y i I 1 | E
g = 4 nty,
1) -y, @ )y, G @ n
116. The solution of homogeneous ( differential equation
dy ¥ +tan[a='r- is (c being constant)
gr v X

”v']ﬂaaataﬁrﬁwma

-!-

iy
St fewiina cepipadd !—;’; =

t]
=——-—" Hi

=5l ¥ (3) x=¢tan (4) x=¢ m
{1y x=¢ 5;.11”1'&'f ]; {%} x=¢ sm[u (xJ

(x ) dy +y Ay =018 (c bemg

1 i L) 1
117. The solution of the diffetential equation X

constant) : ﬁgmﬁ g
T Ee ¥ (T8¢

TRMAME v{x - y}dyvyldx g AL

(1) 1 ;*:e“x [2} lr:ce’”" (3) u—v+c¢.9 4) v

118, The ambum solution of the Clairaut's differential equation

dy ..
i = px F, where p=-". 18 :

, Ei; ﬁ
gl ColESLES
o B TERINET ol y=prt , gl p = %

X
A ..'.L} y -
(1) " =4 (2) v =dax (3) y =a% { =

seing constants) !
£y 3-15 Ay =0 is (¢}, c:being ©
119.  The general solution of the equatmn 5 y -

W T % .
B L) 0%y 4 gy =0 ) e T ENT (et ¢y, 0 RO E)

dx* dx

T e e (B =0 ¥yt
(1) y=cye " +iof (2) y=00 ‘a ;jlg

e + e

1 0y 53 =p% 08 foy, s peing
{ — AR ﬁy g 1
120. The gmeral solution of the equation T
constants) @
AT 4, +:||~J'£dt +oy=¢" @ A && B (T8 ¢,, ¢, T 8
0] —= = i
| A dx N 1€2r
* iz (2) p=ce T HOF ~—5
+—=F
[1:. EJr =1 II' + cll’ . llD 3 ?.:"
30t 12 (L) y=0f e t
-0 : 0
{3) ¥=h
(28)
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Roll No.

code Vo (195) (2.0@
Serial NO. Of Om Answer Sheet --------------------------------------
Day and Date ......... —— - ( Signature of Invigilator )

INSTRUCTIONS TO CANDIDATES

(Use only bluedlack ball-point pen in the space above and on both sides of the Answer Sheet)

1. Within 30 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 m'&ssing. _ln case of {'m_;lxy
Question Booklet bring it to the notice of the Superintendent/Invigilators immediately to obtain a
fresh Question Booklet.

2. Do not bring any loose paper, written or blank, inside the Examination Hall except the Admit Card
without its envelope.

3. Aseparate Answer Sheet is given. It should not be Jolded or mutilated. A second Answer Sheet
shall not be provided. Only the Answer Sheet will be evaluated.

4, \lgrite your Roll Number and Serial Number of the Answer Sheet by pen in the space provided
apove.

S. On the front page of the Answer Sheet, write by pen your Roll Number in the space provided at
the top and by darkening the circles at the bottom. Also, wherever applicable, write the Question
Booklet Number and the Set Number in appropriate places.

6. No overwriting is allowed in the entries of Roll No., Question Booklet no. and Set no. (if any)
on OMR sheet and Roll No. and OMR sheet no. on the Question Booklot |

7. Any chafrge In the aforesaid entries is to be verified by the invigilator, otherwise it will pe taken
as unfairmeans,

8. Each question in this Booklet is followed by four alternative answers, For each question you
are to rec?;:d the mr;::zc;'r option on the Answer Sheet by darkening the appyr, priate circle iy the
corresponding row of the Answer Sheet, by pen as mentioned in the guidelines o,
first page of the Answer Sheet. i ' guidelines given on b

9. Foreach quegtion,_da{kell only one circle on the Answer Sheet. If you d
or darken a circle partially, the answer will be treated as incorrect,

10. Note that the answer once filled in ink cannot be changed. If you do not wish
question, leave all the circles in the corresponding row blank (such question y;, 10 attempt q

arken more than one circle

zero marks). [ be awarded
11. For rough work, use the inner back page of the title cover and. .
Booklet. E B " Y r nd the blank Page at the epg of this

12. Deposit only OMR dnswer Sheet at the end of the Test.
13. You are not permitted to leave the Examinggjop Hall until the end of the Teg

14. If a candidate attempts to use any form of unfajf Means, he/€ shall be (iap)
the University maY'gEfe”m"“'a“d 'mpose on him/her. _ e tosuch pupjshpe,. as

Total No. of Printed Pages: 64 [W%W# 5 |
VY8 R o e
T &1

10
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No. of Questions : 150
Uit EAT : 150
Time : 2% Hours Full Marks : 450
TqT 2% U2 QUi : 450

Note : (1) Attempt as many questions as you can. Each question carries 3
(Three) marks. One mark will be deducted for each incorrect
answer. Zero mark will be awarded for each unattempted

question.

SR get B e B B TAS B TAF 9T 3 (6)
B B B TAF TAT FIV B T T ofF @rer smami

Y% STYYIRG 99T P Aiw g SN |

(2) If more than one alternative answers seem to be approximate to

the correct answer, choose the closest one.

aﬁwﬁm%ﬁmwa@w%ﬁmmﬁaﬁ,ﬂ?ﬁaﬁﬁq
el IAY T

01. The number of elements in the cyclic group (Z.,,+) generated by 24
IS :

THF THE (Zy,+) | 24 A ST SrTzal 4 g 2
(1) 2 (2 3 3 4 @) s

PToO.
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G2. The mapping from IR~{~1} to IR ~{0} under which the two groups
(IR~{~1},*), where a* b=a + b + ab and (IR~ {0};) are isomorphic is :
IR~1} A IR ~{0) UX gffesor | Rres siatd & 98, (IR~(-1},%) el
a*b=a+b+abaliX (IR~ {0} T &, B :

(1) x> x+1 2) x - x-1

(38) x-ox 4) x > 1

03. The number of homomorphisms of 7 onto 7 is:

7 & 7 U GEERICE @ §e §

(1) O 2) 1 3) 2 4) 4
04. The remainder when 7'°® is divided by 24 is :

JupeT, ST 71000 | 24 F "N fRAm S, ¥

(1) 1 2) 3 (3) 5 4) 7
05. Let I, N be subgroups of a group G such that N is normal in G.

Consider the iwo statements :

(@ H A Nisnormalin G

(b) H A Nis normal in H

Then : '

(1) both (a) and (b) are false

(2) both (a) and (b) are true

(3) (a) is true but (b) is false

(4) (a) is false but (b) is true

T AT Rt e G H, NSTE W &, B N, G & S@MF 2 1 &
¥ fEr e
(a) H A~ N,GH Jam= 8 () H AN HT R e

aq -
(1) ot (a) X () FTEEA R (2) 31 (a) ST (b) & B
3) (a)"aﬂ%‘w@(b)m%v (4) (a) 3TET B G (b) IA B

4
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Let (G,-) be a group and H be a subset of G. Then H is a subgroup of
Gif:
A I (G,-) T |98 B SR H, Gaaraqﬂgﬁm%uaali G

IUEE © AR
(1) a,beH=>abeH (2) VaeH,a'eH

(3) a,beH=>ab'eH (4) a,beH=b'a'eH
Let two permutations z and p be defined as follows :

1 2 3 4 5 6 1 2 3 4 5 6
224 136 5/ad¥B=|5 5431 ¢

then : _
(1) both zand p are even (2) both z and p are odd
(3) ziseven but p is odd {4) =zis odd but p is even

9 TN 1 e z iR p iR =mo o 2
123456 12345 6

(241365 MB=|5,543 ¢

a9 -

(1) &Ff z3MX p 99 & 2) T 23R n fem
Q) z @R ieg n fawm & () z v 2 fmg p oy 2

In the ring (zx2xz,+,") the number of elements whose multiplicative
inverse exists is :

I (2xzxz,+,7) F I sregal @ wemr, P Uferery
AT B, B - o "

(1) 4 @ e (3) 8 @) o

P.T.0.
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09.

10.

11.

Which of the following is not a subring of the ring (IR, +,*) ?
(1) I,=& ¢ IR : ax = 0}, where a is fixed element of IR.
(2) Intersection of a class of subrings of IR

(3) Intersection of all subrings of IR which contain a fixed element a
of IR '

(4) A subset S of IR which is closed under '+ and '’

ﬁmﬁ@aﬁﬁﬁﬁm(m,ta)aﬁwﬁ%?
(1) L=fxe IR :ax=0} S/l a,R T T fFaa Taad @
(2) IR F IgFTEr B TH IS H FACTS

(3) R & 39 @i IyawEt B FEETS SR %qmﬁaaaqauaa
&\ aHIfed S ol

(4) IR W U IqEYEIT SN+ AT % Sicrta d@gd @
The solutions of x*> + x + 4 = 0in Z; are :

Z; § x2+x+4=0 F e €

14 2) 2,4 3) 1,3 (4) 0,1

Which of the following statements is true ?
(1) In every cyclic group each element is a generator
(2) 1 and 3 are generators of the cyclic group (Z,, *)

(3) Every set of numbers that is a group under addition is also a
group under multiplication

(4) Every subset of every group is a subgroup under the induced
operatlon

Freffad woel § 9 BT w8 7

(1) g@maﬁuﬂﬂ@wmwm@ﬂ%

@) agang(z“ﬂ%lﬁmsfﬂﬂiﬁg

0) Mﬁmmwﬁm%awwm%%w
& o @l e T

“) mgy;\gﬁﬁ[ﬂ@%gqgg&ﬂﬂﬁﬁ%%aﬁﬁﬁﬁ@m%

6
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12. Which of the following statements is true ?
(1) Every function is a permutation iff it is one to one
(2) Every subgroup of an abelian group is abelian
(3) The symmetric group S,, has 10 elements
(4) The symmetric group S, is cyclic
=t et # @ H9 59 & 7
(1) &% %9 T HA99 8 I oK F9d 4 g8 o =
(2) Tl oTieRll e & U STEHE ST ST B
(3) &AfEd &gE S, F 10 erggq & ¥
(4) wHET @98 S, T

13. The number of elements in the cyclic subgroup of Z » generated by

30is:
Z, F 309 G wehla SueHeE § orgwdl @ de T
(1) 5 (2) 6 3) 7 4) 8

14. The number of abelian groups of order 24 (upto isomorphism) is :

ST NS T A A (qeanir @) R B o4 @, 3
(1) 1 @ 2 (3) 3 (4) 4

15. The number of left cosets of the subgroup <6> of Z,, is :

-zm%wc&ﬁwwgaﬁfﬁm%:
(1) 4 2) 6 3) 8 4) 9

16. A Sylow 3- subgroup of a group of order 12 has order -

FlE 12% TIE B F GR 3- I09TE A AR D .
(1) 6 (2 5 (3) 4 @4) 3

P.T.O.
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17. If (7, +, ) is the ring of integers, which of the following statements is
true ?

(1) n z has zero divisors if n is not prime

&L

(2) The characteristicofn 7 isn
(3) Asaring 7 isisomorphicton 7 foralln>1

(4) Every integral domain of characteristic O is infinite

A (5,4 ,+) IO T AeRT B A Frfiiad HUE A 8 B 6 © 7
(1) nz ¥ g 9o & Ak nF9°d T2 2 '
(2) n gz W ST 03
(3) aaa B @9 | 7, ¥ n>1 % [T n z %W%
(4) uees guiisa Sae, o sifweser o e, g8 o ©

18. Under addition and multiplication of residue classes of integers which
of the following is a field ?
gmﬁﬁw%\aaﬁﬁ;aﬁfé?ﬁhraargWﬁ:%~aﬁﬁafﬁﬁﬁ%ﬁ§ai¥%1aﬁq
T AT 2?7 |
(1) zs (2) Zs B) Ze (4) Zg

19. The factorization of x* + 4 in 7, [x] is :

quﬁf+ﬁmywmﬁ%;

(1}5 (x - 1)? (x — 2)? 2 & - 1) k-2) (x-3) -4
@) (x+17e+2 @) x+1)(x+2)(x+3)(x+4

20. Which of the following is false ? |
(1) Every principal ideal domain is a Euclidean domain

(2) Every Euclidean domain is a principal ideal domain
(3) Every Euclidean domain is a unique factorization domain
(4) For any field F, F [x] is a Euclidean domain
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Frefcifea § @ &9 a8 °

(1) &% F&A JerTEs gid JRREE Oid ST @

(2) A% FfERiSE gid g IIE gid ST 3

(3) uAH TS gid ifecdia JormEes wid g 8
(4) el & F & R, F ) o e gid ear @

The coordinates of (3,2, -8) with respect to ordered basis o ,= (-1, 0, 0),
a,= (4,2, 0) and a,= (5, -3, 8) are given by :

AT SMUR o= (-1, 0, 0), a,= (4,2, 0) 3N o= (5,-3,8) & @R&
(3,2,-8) & fidsniss 39 €

(1) -1,4,59) 2 (-10,-%,1)

@ (0,2,-3) @ (10,~3, 1)

Which of the following functions T from IR? to IR?is a linear
transformation ?

IR § IRW frafeafad § & @9 o T o Was awqigeor 2 7
(1) Tix,x,)=(1+x,x) (2) Tx,x,)=(x2x,)
(B) T, x,) = (sin x,, x,) 4) T (x,x;) = (x,- x,,0)

If T is a linear operator on IR? defined by T (x,, x,, x,) = (3x,, x, - x,, 2x

et . L
tX,+x)thenT (x,, X,, X,) is equal to :

AR T (x,, %, %) = (3%, %, - X, 2%, +x, +x,) & GRAWA IR? G T 0
s dbrd & @ T (x,, x,, %) TET S

1 [ﬁ B o i (% x,

( ) \3 ’3 22 1 2 x3 (2) 3!3 +X2)_X1_X2+X3
ke e O - XX

) {3 "3 X"”_xl_x2+x3) (4) (-él,—s,i-—xz,-—x1+x2—x3J

P.T.0,
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24.

25.

26.

The matrix of the linear transformation T : IR® — IR®defined by

T, R %) = &, =3+ 2 ;2% + X, - Ko—2%, # 2% 18 ;

T(X,, X,, X,) = (X, = X, + 2X,, 2%, + X, - x, - 2x, + 2x,) @ GRS e
AR T IR - [R® &l &8 8

—~ —

1 2 -1 1 1 2
L2 D 2 B! 2 2
[y -1 2 =1 2 1
2 1 0 1 1 2
4)
) -1 2 2 [ 2 0 <2

Let W, and W, be subspaces of a finite dimensional vector space V
and W° denote the annihilator of W. Which of the following is true ?

ae o Br el d@fte Refir aRer @afte v & w d@ W,

Srie ¥ oot W @ g @ we § Frefud e s ¥

frefoiad & @ &9 89 © 7

(1) (W, +W)0=W°+W}p (2) (W, n W)0=WpP+Wp

B) (W, U W) =Wp0+ Wy (4) (W, ~W)°=W°+Wp°

Let A and B be two n x n real matrices. Consider the two statements :
(@) [f1-ABis invertible, thenI- BA is invertible

(b) 1fI- AB is invertible, then AB is invertible

Then :
(1) Both (a) and (b) are true (2) Both (a) and (b) are false

(3) (a)istrue and (b) is false . (4) (a)is false and (b) is true

10
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"9 SIS A SR B& n x n aafas oMiege & 1 & &eMt a3

(a) aR 1- AB GohHoa 8, T 1- BA Fehaold 8
(b) A 1-AB gebuofim &, ot AB sgwbaofiy &

Gl
(1) &S (o) X (b) G & (2) IFT (a) 3N (b) FEH
(3) (a) T 2 S (b) A & (4) (a) T9A 2 X (b) 9

(1 1 0 0]
-1 -1 0 0
The characteristic polynomial of the matrix [-2 -2 2 1/|is :
|1 1 -1 0]
[1 1 0 0]
-1 -1 00
HE (2 2 2 1| B A agus P
1 1 -10

1) ®&-12 (2 RE+1? (3) 2x-1) @) 2+

If a,B are any two vectors in an inner product space V the value of A
for which

2 2

+i

2

b +A| 4a-iB l|2 is true, is :

| a-L +i| o+ P
4 4

(a/B)=

a+b
4

AT el iR oW |afe v o HIE & afeer & & ) @ A
e feg

]

B RO T Y . |
(a/B)= a+2” —u a-_| + a+-;—ﬂ +A) 4a-B|" e a2
M g @ - @ L 1
16 16 B) Tgi (4) e
11 PT.0.
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29.

30.

31.

32.

The rank and nullity of the linear transformation T IR? — IR3, defined
by T (x,y) =(x +y, x -y, y) are respectively :

T(xy)=(x+y,x—y,y) & qReaiie Yae Sqica=er T:IR? — IR Hife
TAT LT FHHL: & -
(1) 2,0 2) 1,1 3) 0,2 4 2,1

Let W , W, be two subspaces of a vector space V such that dim W, =4,
dim W, = 5 and 5 < dim (W + W)) < 8. Then dim (W, ] W,) can
be::

o T B et @Ry @l vaE w, w,AE & suadie € %
dim W, =4, dim W, = 5 & 5 < dim (W, + W,) < 8T dim (W, N W) &
W%:

(1) lor2 (2) 2o0r3 (3) 3or4 (4) 4orS -

If A is the matrix associated with the quadratic form 4x? + 9y? + 22
+8yz + 6zx + 6xy then det A is equal to :

g faeml g9 4x2+9y2+2z2+8yz+6zx+6xyﬁ qefa oge
AT A det AFUET B
(1) -19 2) -16 (3) 19 | 4) 16

Consider the two statements :

(a) IfEis a projection, then [-E is a projection

(b) IfI-Eisa projection, then E is a projection

Then :

(1) both (a) and (b) are true (2) both (a) and (b) are false

(3) (a)1strue and (b) is false (4) (a) is false and (b) is true

12
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& FEEl X AR #Hifva

(@) 4 EU% U89 B, oY I-E T 9&9 B

(b) aR -EQs U8T B, &Y Eus 999 ©

ag -

(1) T (a) 3N (b) G & (2) I (a) R (b) A &
(3) () O B M (b) STHA ¥ (4) (a) 7T B OR (b) 6§ 2

Let (/) be the standard inner product on IR2. Let a=(1,2),=(-1,1)

and y be a vector such that (a/y)=-1 and (B/y)=3, then v is

A JITE IR? OX (/) /MG ST IO B | J9 ST @ =(1,2),8=(-1,1)
Ty U Q! GRwr ¥ BB (a/y)=-1 T (B/y)=3 a9 ¢ D

o (573 @ (33 o G3 @ (33

Let inner product on IR? be defined as

[a/B) = XY T XY, - XY, T 4x,y,, where o = (%, %)), B = (v,,¥,)- Then

(x,, x)) and (~x,, x,) are orthogonal if

(1) == %, (2) for all (%), x,) eIR?
—3+./13 |
(3) X, = 5 X, (4) X, =-X

" SR IR? WY SvieR o,

- (9/B) = xy, - xy, - xy, + 4xy, T a = &, X), B = y,y,) @

urefe B, @ (x, x) o (x,, x,) Wif¥H & iy -

(1) %= V2 x, (@) & (x, x) eIR? P fory
_ -3+/13
@B x,= 5 X (4) X, =-X
13
2.T.0.
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35.

36.

Using Gram Schmidt Orthonormalization process in IR? with standard
inner product the orthonormal vectors corresponding to linearly
independent vectors (1,1) and (1, O) are :

1
(1) @,1),1,1) (2) —5(1, 1), (1, 0)
1 1
(3) *\/2:(1, 1), \/_5‘(1, -1) (4) none of the above

T fore qETHTRITEReT SehH Y A ST O $ AT IR H FET
v Ygwa: @da gl (1,1) 99 (1,0) | b g ikl
e

1
0 W), L) @ 5,1, (1,0
A - - %A s
@ (1, -1 @) Suga

For any linear operator T.on a complex inner product space V i T*
denotes its adjoint and C is a complex number, which of the following

is not true ?

W%WWWVWWWT%WH%WW
Wﬁﬁ%wéawc%aﬁqaé@né,ﬁﬁmﬁrﬁﬁ

¥ Y AT g T8t e ¢
1) (O,+T) =T, +T, (2) (CT)=CT

3) (T, Ty & e ) (T) =T

14
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Let W, W, be two subspaces of a vector space V. Then smallest
subspace of V containing W, and W,is:

A Wit feelt wfee @i v & w, w, & SugEfe ¥ 1@ woaik
W, §HIRT #31 ar Vbl g9 Bler SoEEte ¥ 0

1) w,uw, @2 W, NW,

(3) W, +W, @) W, -W) U W,~W)

The coordinates of the point (5, 6, 7) in IR® with respect to the ordered
basis {(1, 0, 0), (1, 1, 0), (1, 1, 1)} are :

IR*% g (5,6,7) B HAa SR (1, 0, 0), (1,1,0), (1,1, 1) & GO
e ¥ ~

(1) 1,-1,7 _ (2) (18, 13, 7)

B) (7. =1;-1) 4 1,7, -1)

If x is a real number such that |1-x| =x-1then:

Al x S U At d@e@r T, 59 gET 8 B |1-x|=x-1, 99 :
(1) x<1 2) x>1 B x>1 4) x<1

If f is a real valued function defined as f(x) = x/2, then :

(1) domain (f) = (—o0,0) = range (f) |

(2) domain (f) = (~o0,0) and range (f) = (0, w)

(3) domain (f) = (0, «) and range (f) = (~o,c)

(4) domain (f) = (0, «) and range (f) = (0, w)

I fus arafaes B E S P wer @ oRewieg ® R
flx) =-x32, g9 :

(1) 5T () = (~0,00) = X (]

() 5T () = (~o0,0) S WG (f) = (0, o)

(B) T () = (0, ) T TR (1) = (o000

() =@ = (0, w) 3R IR () = (0, o)

15 P.T.0.
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41. If f and g are real valued functions defined as f (x) =2 |x| + 1 and

1
21 then :

(1) fisan even function and g is odd function

g (x) =

(2) gis an even function and f is odd function
(3) both fand g are even functions
(4) both f and g are odd functions

aft [T g awatas A ho § o P g § aReiya & S|

fx)=2 (x| +13 g(x) = 'le_l SE|

(1) (99 S a g & § (2) g T B g f RO %o §
(3] {3l g @9 B & (4) faf g QT fowd wer B

42. The real valued function f(x) = 3 —2x — X’ represents a .

(1) Parabola (2) Ellipse
(3) Circle (4) Hyperbola
T B f(x) = 3 2% - X2 FGRIT B B
(1) X (2) g
(3) g« (4) SAfIXaTd
Y= in[ 2| + cos i]] :
43, Let f(x) =X (Sm[ﬂ (x ; then :
(1) lim f (x) does not exist (2) 1111'}, fx)=1
@) s =0 (4) Nm f(x)=-1
16
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gfy f(x) = [sm(i) +cos[ D 8, a9 :
(1) Im f)ar aifRae s€f & (2) lim f(x) = 1

3) lm fx)=0 (4) lm fx)=-1
1 x* l-cosx 1.
. Suppose the inequality 2 o T<—2- holds for the values of x

close to zero, then :

) I-cosx)_ 1 ; l-cosx) 1
) S5t @ ()

. [l-cosx) 1 . [l-cosx
(3) 953[ X2 J=§ (4) Lm (__—'xz )does not exist

W%x%ﬁmmﬁs&w%ﬁmml_% li‘zsﬂé
T R, 59 a9 A

(1') lim [lh-cos x))l

) l-cosx) 1
o) ()<
ti l1-cos x 1
(3) fm 22 =3

g 1-
@ (22 o e i 8,

17 P10,
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x* x =2

45, Let f (x) = 9, %= Then one of the following is not true.

46.

47.

2, x>2

x?, x<?2
T §(x) = Z X=§ qu, Frefafad § @ I TF g T2 ©
y X> ;
(1) M)« 2 ) Umif(x)«3
(3) lImf(x) -4 (4) lmf(x)=3

Let f (x) = x* - x - 1 be a real polynomial. Then :
(1) fhas a zero in the interval [0, 1]
(2) fhas a zero in the interval [1, 2]
(3) fhas azero in the interval (2, 3]

(4) f has no real zero

T [ (x) = X° - X — 1 U AT 9gue 8 a9

(1) @ T [0, 1] H @ g &

(2] f W ST [1,2] § Oh A B

(3) f 1 SIS (2, 3] H TH A BN

(4) [T I aredias LA TE e

An object is dropped from the top of a 100 m high tower. Its height

above the ground after t seconds in 100 - 4.9t2, Then the speed of the
object 2 seconds after it is dropped is :

(1) 4.9 m/sec (2) 9.8 m/sec
(3) 19.6 m/sec | (4) 39.2 m/sec

18
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100%&%Wﬁwmﬁmm%ué&ama§
Sl T8 q FHeE 100—4.9t2%|a1§a%ﬁ@aﬁ%2©%03qﬁq
I T BRI ?

(1) 4.9# /3o (2) 9.8+ /Fo
3) 19.6 4t /Ao : (4) 39.27t/Fo
X (x*-1) -

Let f (x) = Py . Then

(1) fcan be continuously extended at x = 1

(2) fcan be continuously extended at x = -1
(3) fcan be extended continuously at x = 1 and x = -1

(4) fcan not be continuously extended at x = -1

x(x*-1)

e f(x) = Ty B, a9

(1) f aﬁx=1wwmﬁﬁwﬁa%Wm%

@) f W x=-19 7 w9y & R B o waar 2

(3) fa%‘rx=1aﬂrx=;1q?aaawﬁﬁwﬁat%ﬁrwﬁw%
@) f q%x=-1.wmmﬁﬁwﬁa=ﬁﬁﬁmmm%
If f (x) is real - valued function such thatlf(x)[glxl”? for=1<x<1,
then : . '

(1) fis differentiable atx=0andf'(0)=0

(2) fis not differentiable atx=0

 3) fis differentiable at x = @ andf'(0)=1/2

(4) fis differentiable atx=0andf'(0) =1

19 P.T.0.
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afE f(x) U aTEdfaE Be off §9 YER § -1<‘x¢1%ﬁ"t{

&) <|x]32,T9 -

(1) f,x=0 UX SFaeag & T {'(0)=0
(2) f,x=0 UX SFaHaE TE ¥

(3) f,x=0 UY ST & T4 {(0) = 1/2

4) ,x=0 ¥ SfgEe & a9 {1(0) = 1

sin2x, x<0

50. If f (x) = {

, then f is differentiable at x = 0 if :
mx, x>0 :

sin2x, x<0

tﬁ{\x}:{ a9 { x = 0 W adTd 8, af

mx, x>0’
(1) m=0 2] m=1l (8) m=2 4) m=3

51. Let the sequence {x,}.. be defined as xl' =landx, =1+ Jx, for

n > 1. Then:

(1) sequence (X.).., is monotonically increasing
(2) sequence {x,}.., i monotonically decreasing
(3) sequence {Xn}.., 1s nOt convergent

(4) sequence (x,)", is not bounded

20
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A ST (x, ), W R R omer € x, = 190k
xn+l=1-+\/§%ﬁ"{q:121,a€r

(1) ST {xn}:.lwéfrﬂ'eft%

() ST {x,},, THEY o ¥

B) SR {x,};, @ a2

(4) STTHH {(x,}°, &&= & 8

n=1

52. Let the sequence {x.}..,» bé defined as X, = é, X, = % X, , and

1
Xma T3 v X, forn=1,23...

Then :
(1) h’msup{x'}=-1-and1il i .
| - > mmf{x“}=§-

: 1
(2) hmsup{xn}=-Q-andliminf{xn}=51;
(3) 1lim su =—1- im i L
P{x,} 3aamdhmmf{xn}=-2-

: 1
(4) llmsup{xn}-‘-—z-andliminf{x }=l
n 6

21
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o o6 e {x,)7., n=1,2,3... % T A TR areAeT &

o
n=1

1
; Xy = 5K AN x

1
2n 2n-1 2+l 3

(1) limsup{x_ }=75 aﬁ'(liminf{xn}=%

_ 1 1
(2) limsupi{x j=75 AT lim inf {x,} =37

1
3) nmsup{xn;=§@Tiiminf{xn}=%
s B e 1
(4) limSUP{xn}=5GﬁThmmf{xn}=—é

53. Letf:IR —» IR be a linear function such that f (1) = a, then
(1) fis continuous but not differentiable
(2) fis continuous and differentiable and {' (x) = « forall x e IR

(3) fis neither continuous nor differentiable

(4) f'(x)=0Oforallxe IR
Hﬁl‘f‘aﬁf:IRaIR@WW?{HW%%HI}=u,ﬂE'-
(1) rqzsaaatsaﬂ%qtaqm‘rﬂﬁa‘sﬁ%!

) fadE @ sEEeRE ¥ AT x e RE R0 = o

(3) fﬂﬁ%ﬁ%ﬁ?ﬂ‘eﬁaﬁzﬁaﬁﬂ

(4) cc IR T ' (x)=0

22
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55.

56.

(2) fis uniformly continuo

(98)
16P/217/8(i)
Let {pn}:_] denote the ordered sequence of prime numbers. Then the

L
seriesz ) 1S :

n=1 n

(1) Convergent but not absolutely convergent
(2) Absolutely convergent
(3) Divergent

(4) - None of the above

a1 &% {p, )7 ST HEATS & AT STy &t auiiar & | a9 Ioft

o« (_1)11

n=1 P, 4

(1) Rm@ERa ) gofa: efraRe =8 2
(2) yeia: siRmERg

(3) SERa

(4) S F § FE 7

The set of rational numbers has :
(1) Least upper bound property
(2) Greatest lower bound property
(3) Archimedean property

(4) None of the above

(1) = TR T8 gt 2) ﬁéeehmmm
(3) ST wud (4) ST § @ FE T

Let f (x) = sin x and g (x) = x?, then :
(1) both f and g are uniformly continuous on IR

. us on IR but g is not uniforn
continuous on IR ¢ B

(3) neither f nor g is uniformly continﬁous on IR
(4) g is uniformly continuous on IR

23 P.T.0.
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57.

58.

faar 2 &6 f(x)=sinxx3i‘\IT g(x)=x?, dd

(1) (a0 gFi @99 &9 § IRIT §aq &

(2) f FI = Y IR T G 0 g [R 9K T &9 & Had T
(3) T4 folit 7 & g & IR G &9 d Faq 8

(4) g IRUT GHF &7 & Gad 8

Let f: IR — IR be a function. For x, y e IR define dx,y)=1{f® -1,
then d is a metric on IR if and only if

(1) fis injective (2) fis surjective

(3) fis bijective (4) {fis continuous

AT IR s [RTH B 1 x,ye R dxy)=11®-fH] 9
d, IR 9% Afgs erm daw a¥dl 5+ ¢

(1) for=aadt & (2) f ST=BEH &

(3) fUHdl SATEBIEEh B (4) f Gad &

Let X and Y be two metric spaces and f, g: X — Y be two continuous
functions.

LetA={x e X:f(x)=gx)}and

B={xeX:f(x) =gk}

Then :

(1) Aisan open set and B is a closed set

(2) Bisan open set and A is a closed set

(3) both A and B are open sets
(4) both A and B are closed sets

WX@TYﬂ@WWW%aﬁﬂﬂiﬁﬂ(ﬁﬁfﬁﬁﬂ)%
Sl f,g:X—aYﬁﬂﬁHW%lqﬁT-

A-ixe X:T(X =g}
B={XeXIf(X]¢g(X]}

| A g A N B T 8
| B g W N AT W 8
(3) MAWBWW%
(4) Eﬁ?ﬁAGﬂTBﬁiaqg‘aq%

24
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59. Which of the following sequences is not convergent ?

Frfoiad & @ SH-ar gy sfmard 98 & ?

M) {(“ﬂn}:_l @ {ﬂ}

60. Which of the following statements in not true ?
(1) Every continuous function is Riemman integrable
(2) Every differentiable function is Riemman integrable

(3) Every bounded function is Riemman integrable
(4) None of the above

=1 & Q@ H-ar w99 g9 T8 2 7

(1) % qaq Be, I99 gaepeg aar 2
(2) maaaﬁ:ﬁqwﬁn?ww:ﬁuém%:
(3) UAH T B, A T e 2

4) S # | HiE T

o - :
61. If lu’ﬂ}nﬂ 1S a sequence of real.numbers and a be a non-zero rcal

number such that lim (¢ ta;+..+a,)=¢ then E_ﬂ (o) is -

qﬁ{%}f,laﬁﬁ%meﬁwawﬁWu%mwmwﬁzg
H@TWW'@'%£ﬁ£(al+a2+-..+a,,)=aaai{{l}(an)%:
(1) «a @) a+1 B) a+2 4 o

25
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62.

63.

64.

Which of the following statement is not true ?

(1) /2 is an irrational number
(2) /2 is not an algebraic number
(3) 2 is not a transcendental number

(4) 2 is not a rational number

Frefafad § § SF-ar &9 99 T8 8 7
(1) [2 Uk oquRAg ger 2 (2) J2 T ST e el §
(3) Jo U% Iopte GE qE B (4) J2 @ ufitag | @ 2

Let ¢ denote the set of complex numbers and f: ¢ — ¢be defined
as f (z) = |z|?, then :

(1) fis nowhere differentiable
(2) fis differentiable only at zero

(3) fis nowhere continuous

(4) fis analytic only at zero

o TR ¢ At el & e B et 8 9 ¢ > ¢ 3
gepx giReifad 8 6 f(2) = |22, @9 :

(1) fRsft oft frg U7 SFadeg & B

() (Fae g W Sahad

(3) fRee off g ox @@ T B

(4) [dHad g 9T & AxAuH T

Letu (x,y) =x2-y*and v (x,y) = 2XY,

then : | |
(1) uandvare harmonic functions and u is conjugate of v.

(2) uandvare harmonic functions and v is conjugate of u.
(3) u is not a harmonic function
@4 v isnota harmonic function

26
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AT u(x,y) =x?*-y? 3R v (x,y) = 2xy,

SERE |

(1) udR veTad %o & aur u, v gras 2
(2) uelR voradt wem R dur v, uq g 2
(3) u STEdl wer FEf T

(4) v AEdt we T8 T

Let f (z) = sin z, where z is a complex number, then :
(1) f(2) is entire and bounded

(2) f(2) is entire and unbounded

(38) f(2) is not entire

(4) f(z) is nowhere analytic

HHT f (2) = sin z, STl zﬁ%ﬁﬁw%,ﬁaz
(1) f(z) T R g

(2) f(z) IoF S orag

(3) f(z) oot =&f B

(4) (2 ®E 9+ IR 75

Let f (z) = Log z, where Log z denotes the principal branch of log z,
then : ‘

(1) z=0is an isolated singularity of f (z).

(2) z=0isa pole of f (z)

(3) z=0is an essential singularity of f (z)

(4] z=01is a non- isolated 'singularity of f (z)

HET { (2) = Log z ST&T Log z 94191 smrgr & Log z &I, a9 :
(1) z=0,1(z) ¥ RERT oFp 2

() z=0,f(z) 71 ga

B 2=0,f(2) 1 sTEEH wpHg 2

(] 2=0,1(z) 31 oF SRR wpm 2

2T P.T.0.
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67. Let f (z) = 2z and C be any simple closed contour, then E[ flz)dz i .
- f (z)dz
T f(2) =22 99T C U @ERYT &% dHled 3@ 8, ad i 2z

qe B
(1) O 2) 1 (3) 2 @4) o«

. ; nnzn .
68. The radius of convergence of the series ; is :

I LT A e B R

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

1 .
69. Letf(z) =z cos (;J, then Residue of f (z) atz=01s:

1 -
HEAT f(z]=zcos(;), g9 z=0 GX f(z) &l Faire ® :

1 L
(1) 0 2) 1 @ -5 @ 3
3z’ +2 [ f@)dz
70. Letf (Z) = {Z_l)(22+9] ' then |z_£| = 1S
3z +2 (@9 g -
A £(2) = (5 07)22 +9) LA R
(1) 2l (2) 3 mi (3) =i 4) O

28
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2z-1 , '
71. Letf(2) = Bz 7 then whenever |z| = 1, then :
2z-1
I1T"-|“!'f[z]="2—:-z-, a9 99 ff [z]| =18, 99 :
1) If@]>1 2 If@)] <1
@) If2] =1 4) f@@)] =2
72. The set of zeros of an analytic function f has -
(1) no limit point (2) no limit point unless f = 0
(3) always a limit point (4) None of the above

T ARAMH T D A B qe @

(1) ¥ I frg 78 S

() T % T fRRg TE ST 9w 9% [ 07 &
() =AM & A farg Sar B

(4) SUE ¥ WS W

n, f ' 4
73. If zan %' is a power series with radius of convergence R then :
n=l

(1) The series converges absolutely for |z| < R
(2) The series converges absolutely for |z| < R
(3) The series converges absolutely for |z| =R

(4) The series converges-absolutely for |z| > R

aﬁiaHZ“WWﬁq%ﬁ%ﬁwﬂ%wﬁwﬁﬁmRaaﬁ:

n=]

(1) =, Iz <R % fQ gofg: sifmafa & o &
(2) =W, le«.R%%th:eﬁvﬁaa‘rmﬁ%,
(3) =, 2l =R % R gofe: sifmia & oy 2
(4) =, |z|>R%ﬁ=mgcria=e:maaam%

29 P.T.0,
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1 X +nx
74. Letgn(x)=—““—n“+xz],nzlandfn(x)= a1,
then :

75.

(1) g, — O uniformly on IR but {f.}"_, does not converge uniformly
on IR

(2) both {f,}7_, and {g.},., converge uniformly on IR

(3) neither of {f,}.., nor {g,}"., converges uniformly on IR

(4) f — O uniformly on IR

1 X +nx
Wgn(x)=m,nglﬁw f B="g S B

(1) g —0"ad &4 & IR a7 et & smar 8 o {LL, R
g faid Tef e ©

2) QA {L}7., o {g,),., IR WA =9 J sifaRa 8 2

@ Far L), A& (g, R g w9 § AR 8
B
(4) IRW 99 &9 & {, 50

Letf: IR » IRbea monotonic function,

then :
(1) The set of points where f discontinuous is a finite set.
(2) The set of points where { is discontinuous is a countable set

(3) The set of points where fis cc:‘1‘1'£'1n1l-10.’°1""J 1s 'c:l countable set
(4) The set of points where fis discountinous is an uncountable set

30
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AT f: IR - IR T THeT $aT 8,

aq

(1) waﬁﬁgﬁwwmﬁfaﬂaﬁ%wuﬁfﬁﬁw%
() T &N Frgel &1 wey SR foraay ¥, weF aged §
@) ST = frgsil & ayemg S faq 2w ageay @

(4) 37 W fergelt o e o foraad ¥, U oreT wged B

If = ()= [£60) dx, then —— (9 is:

P
af fl)'f[x);: Jfod a8 1) ¥
(1) ™ [e™ fxdx (2) e [e™ fix)dx

@) [flx-a)dx | (4) ™ [f(x+a)dx

_Using the conditions y (1) = 0 and ¥ (2) = O which of the following
differential equations form g Sturn-Liouville's problem -

My (1) =0T y(2)=0 5T a2 g4 Py & 1 sreme it
= a5 g qmmar -

(1) y"+y=0 2) y+y+y=0

B) y"+y+ay=0 4) y'-ay=0

Kinetic energy of a rigid body rotating about its one point is %Tég ;
where I is moment of inertia of the body about : i

(1) a line fixed in the body

(2) aline fixed in the plane of rotation

(3) axis of the rigid body through its center of gravity
(4) axis of rotation '

34 P.T.0
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79.

80.

am%ﬁﬂﬁﬁ%lﬁ%waagqﬁga@ﬁvgaﬁnﬁmm%%m
aﬁﬂ?lﬁ“@%{a@a@%

(1) fvs ¥ Rer o Y@r & |

(2) T g # Rex us J@m H AHe

@) fve & TmEdm @ TS il oeT B ae

(4) gUiA T8 & @

Three principal axis at P, the end of minor axis of an elliptic plate are

minor axis :

(1) major axis and axis of the plate

(2 major axis and one latus rectum ‘

(3) an axis at P parallel to the major axis and other axis at P parallel
to the axis of the plate ;

(4) an axis at P parallel to the major axis and one of the two atus
rectum

@%ﬁéq&ﬁﬂ@z%agm{%faﬁﬁpweﬁqg@a&r%:agaa
(1) & oter qF WA Hl A
oy &t 3187 ug we ANHTH . |
[[3]) pwqmaa&ﬁﬁéaa%mﬁ?%wwmapwé
ST G B AN B @AM © o
(4) waaaﬁﬁﬁaaﬁm%@
GRS

Which of the following differential equation has self-adjoint operator :
(1) Bessels ODE: x’y * xy + X% - 06 .
: 3 —_ J’” — 2xy + y =
(2) Legendre ODE : (1 — x?)y ) N Y
(3) Hypergeometric ODE : x(1 - x) y + [ia(a + b+ 1) x]y —aby
(4) Laguerre ODE:xy +(1-xy +1ny
e & el SR GO Bl T S
(1) S8 THERTeT @ Py Y sy  sihyp=0
() Tt i (1-x)y - 2xy +6y =0 O
2 3 —fa+b+ 1) xly —aby=
srEaR SARfEE FHET  x(1-x)y +ie-la _
» cxy +(1-x)y +ny=0
4y T i oxy +(1-Xy

32
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The differential equation whose indicial equation has roots 2 and -3,
is';

q& HAIHAT THIHOT e uries i & gof 20 -3 E, B
(1) 2y +x(x+2)y+(x-6)y=0

@) X +x+2)y-6y=0

B) y+y-6y=0

(4) x%y +2xy -3y =0

; ! : ,_d
A functional I = IO[XQYQ‘FY(Y)Q]dx,y =Ey, is equivalent to the
differential equation :

(1) 2yy" +y2-2¢?y = 0 Q) vy +y=o2x
B) y-y=x 4 2y +2y-x%y=0

Th T 1= [ [x%y? +ybf')2]dx,y’=%, TG & ST IR
(h1) 2yy +y2-2x%y =02 2) y+y=2x23
@) y-y=x* & (4) 2y +2y-xy=0%

! . 1/2 1
The f = Tyt - i
e functional 1 (y) L [XYY ¥ E(Y']QJCIX subject to §y (0) = 0
and 8§y (n/2) =1 is:
(1) maximum for 6y = sin x (2)  minimum for 0y = sin x

(3) minimum for y = sin x (4) maximum for y=0

33
P.T.0.

Downloaded from https://pkalika.in/que-papers-collection/



(109)

16P/217/8(i)

5y (0)=0 TH §y(n/2)=1® & QI HIATD
xf2 2 1 2
Iy)= _[OI [xyy' Ty ~§[yﬂ i!dx T
(1) sy=sinx® fora Stfgead (2) By=sinx% for Gkt
(3) y=sinx® 4 FAaH 4) y=03% Qg srferepad
84. Iff (p) = j my(x]e"”‘dx then application of this transformation on the
0

differential equation xy +y + Xy = 0 subject to y (0) = 1 yields :

afx £ (p) = [ )P”dxaasvmﬁa'fﬂraﬁmaﬁﬁmﬁmw
Xy +y +Xy= Dﬂﬁﬁy{O]*I%mﬁEﬁﬁaﬂﬁWW@ﬂT%

1 d [ . pf(p)

(1] f(p) = p2 +1 (2) +1
p-1
@) @) )= p1

sin X

85. Laplace integral transform of

- -1
(1) does not exist (2) istan™ p
(3) isg— ~tan' p (4) is ap|p° +1

SINX o ST e BT
(1) et & ® @) tan'p¥®

_d_[ : ]%
(3) T _tan'p® (4) dp| p* +1
2

34
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86. The differential equation ay” + by’ + cy = f (x), where coefficients are
variable, is exact if :

(1) a+b+c=0 (2) a+b'-c=0
(3) a"-b'+c=0 (4) a-b"+c' =0,
da |
where a' = — etc
dx
eﬁ?ﬁﬁ:raﬂ‘lamray'+b,yf+cy=f(x)mﬁtrrgvnzﬁ' =X &, gurey
3 I - |
(1) a+b+c=0 | 2) a+b'—c=0
(3) a"-b'+c=0 (4) a-b"+c =0,

. d |
WET‘T(a'=d—z- T 2

87. x? and x2are linearly independent solutions of the differential equation -

(1) y-4y=0 (2) y+y-4=0

B) Xy -xy'-4y=0 (4 ®y +xy-4y=0

XU X2 X o & ¥ o g -

(1) y-4y-0% @ y+y-4=0a

@) ®y-xy-4y=03 (@) Xy +xy-ay=0%
88. Singularsolutionofy=px+p2+1,p=SX:

X
(1) isd4y+x2=4 (2) isy=cx+c2+]
(B) isy=x2+1 (4) can not be obtained

d
y=pX+p2+1,p=g§ # fafe &

(1) 4y+x2=4%, @) y=cx+cz+18
@) y=x2+1%8 (4) Hﬁﬁasmmﬁmu

35
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89.

90.

dy ..
General solution of p® — 4xyp + 8y? = 0, where p = a2

- dy .
p? - 4xyp + 8y? = 0, ST&l pr= = T AT &< e
(1) c®-4xyc+8y*=0 (2) y*={&-cf
(3) y=c(x-c) 4) (-c)f=cx

The solution due to inhomogeneous part of the differential equation

i;; —2% +y=e*+cosxis:
2
-c-l-—y—Qéi+y=e"+eosx
Rynmd 91T & 0T e HIHCT —7 ~ 25,
F BA
(1) (e, + &%) € (2) (e, *ex €
x2
i 4) —¢€ -5 sinX
(3) =xe*+sinx
dy _ o
91. The general solution of [y + a - X) dx =y+bis:
— = b & AT
y+a-% g Y7
| 10 =x+cC
(1) 2x(y+b=c++al (2) log yia ~

9 _a=v2-_-x2+4+cC
(3] ’2y(K+b)=C+(x+a)2 (4) Y+b a=y

36
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Eliminating f from z - xy = f (x® + y?) yields the partial differential
equation :

(1) py-gx=y?-x2 (2) px+qy=x?+y?
(3) p*x+q’y=xy 4) py-g*x=xy,
0z 0z

where p = 5x andq=

z-xy=f(x*+y) | fH GG HFE R BT Fifds sagmad
THIBIOT -

(1) py-gx=y*-x? (2) px+qy=x2+y?
(B) pPx+q’ =xy (4) p% - g’ = xy,
- oz oz '

Stel p = ox Hq= '5'}_,

For a first order linear partial differential equation, the solution
(x-a)+(y-b)2+z2=11is:

(1) a general integral (2) a singular integral

(3) a complete integral (4) a particular integral

T T hife IS onfdis srasmer wHieer gq, &
(x-a)?+(y-bP+2z2=1% :

(1) TH FAHF GHIhT (2) U= = g9
(3) wH i wHIEHT (4) TH QAL THEReE
The solution of %*%*[g}(%) is -
(1) z=ax+by+ = @) (z-ax)(a-1)=ay+c
(3) z—ax=—2~ + ab

_r (4) z+ax=a+by+c

37 P.T.0.
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(1) Z=ax+by+—§_— (2) (z-ax)(a-1)=ay+c
b 4 + _._a_b_ 25
(3) z—ax=;y+c 4) =z ax= T yte

- 0
95. Particular integral of (D - D') (D + D') (D - 2D) z = €*7, where D = —

0
andD'=g is :

- X+
X-y e [2) Yy

2

exty (3) —— Xty (4) a_ex+}'

(1)

]

& o6 . ., 90
(D-D')(D+D')(D-2D")z=¢€*Y, GféT'T(D=5;QHD =% CARCEILS

B ®
X-y ) XY oy B o @) X_zex+),
1y e (@ e @3 -7e 5
. ' - . I .63z 622 . )
96. During getting the solution of == " Ey_z are will have :
(1) (dx)*dp = (dy)* dq (2) dxdq+dydp=0
(3) dxdp+dydg=0 (4) dpdy =dqdx,
' oz 0z
where p = -éx—,q= oy
38
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2 B ; '
%=%§ B B Mehle & AR uIT BT
(1) (dx)?dp=(dy?dq (2) dxdq+dydp=0
(3) dxdp+dydq=0 (4) dp dy =dq dx,
. 2 &
Grérp_ !qhay

-2, -2<x<0 _ _
To expand f(x) = +2. 0< x<o Of period 4, as a Fourier series, f(x)

should be defined at x = 0 as :

2, —2%x<0

st 4t o 1) 42 20 o e s % e

aﬂﬁ%mx:onrrf(x)a%tﬁﬂﬁﬁm‘eﬁmz
(1) 0 (2)- -2 3) +2 - 4) 1

The system of forces : (1, -1) at position (2, 3) and (-1, 1) at (x,-1)isin
equilibrium for the value of x :

(1) 6 (2) 0 (3) -1 4 +

g (2, 3) W HERT 9 (1, -1) W (x,-1) W FRRT & (-1, 1)
VI araaeer F & x g - -

(1) 63 (2) 0% forg

B) -1% fw 4) +1% fom

The resultant moment of forces (1, -1, 1) at position (2, 3, 4) and
i 1, 1) at position (1.2, -9) about y - axis in OxYZ frame is :

OXYZ%qffy-G?&T%mﬁaﬁrﬁr-g(z&ﬁl)EITE_FH(I,—I,I)QE”%FE'
(1,2,-5)waa(—1,1,1)35rqﬁﬁntﬁaﬂqvf%: |
1 -6 2 +6 3) o (4) 3

39 P.T.0.
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100. A heavy elastic string of natural length 2ra is placed round a smooth

101.

cone whose axis is vertical and semi-vertical angle is « . If w is weight,

T is the tension and ) is modulus of elasticity, of the string then in
equilibrium :

(1) wé(xcota)-Ts(2nx)=0(2) wo(xtan a)+T §(2nx)=0
3) wg(rx)-T s(xcot a)=0 (4) woRrx)+T g(xtan @) =0

where x is the depth of the string from the vertex of the cone in
equilibrium .

e T Temer S48 RTEE EIMAE TS 2ra ¥, T 3@ E a1
%ﬁs@ﬁ?ﬁme{ﬁ—sﬁaﬁﬂra%%aﬁaﬁr@ﬁmm%u
afr S B AT w D, T SEH aFE ¥ ud ) Sl SRl HdiE §
a9 grEEeT |1 o ©

(1) w o (xcota)-T 56 (2n x)=0(2) woxtan ¢)+ T 5(2nx)=0
3) wg(2nx)-Tpxcota)=0 (4) wo(rnx)+Tsxtan ) =0
rﬂafwm@%aﬁﬁ%éﬁa%ﬂw%%wawﬁl

A uniform heavy chain of length I is suspended between two points
in one horizontal level. In equilibrium the chain is in the form of a

catenary. The parameter c of this is :

us g 9 S @ R R 3 o Afge a@ § Rea &
%@aﬁmaﬁamm%mﬁsﬁ@ﬁ%ﬁﬁ%wﬁ
& R uadt ¢ @

21 J | L
(1) W3 @ 3 @) 35 W 73

102.A circular rigid body rests upon a flat surface such that its center of

qgravity is at the maximum height from the flat surface. The rigid
body :

(1) isin stable equilibrium

(2) 1sin unstable equilibrium

(3) will remain at rest under any forcc_:_ |

(4) nothing can be said about its equilibrium

40
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U W g% US Uk GHaw @de 9 §6 U Red ¥ R sww
TEAh= GHAOW Gdg § Aoy SHarg . 2 ) 3g fvs

(1) Rex aramEen § 8

(2) SRR armEer o B

(3) el ot a& & sravla Rex & @

(4) QraEEn & fwg § g o 78 wer o1 " B

103. Along the central axis of the system of three dimensional forces the
pitch is ratio of :

(1) resultant couple and resultant force

(2) resultant couple and cosine component of the resultant force
(3) sine component of the resultant couple and the resultant force
(4) cosine component of the resultant couple and the resultant force

T g B wE & B o W Rem F i o §
(1) 9RO g wd aRemht T @

(2) AROTR T o GRS T @ e gew, 5

(3) uRemH g & ar-uee ug QRO g @

() aRewdt 39 B Fiegr-ges uq GO e @y

104.A vector & = A g is rotating about its initial point O in the fixed place

OXY making angle g with OX axis at any moment, then g .

do IS

(1) another unit vector perpendicular to unit vector e
(2)  perpendicular to & but is not a unit vector
(3)  aunit vector but paralle] to e
(4) a vector of magnitude 2& perpendicular to &

de .

41
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Th [T 5 =A g U X T OXY H o149+ 7« f&g 0 &% @&
ww%ﬁsfﬁﬁrmoxaaﬁaﬁwem%aﬁ%%:
(1) & & wr=gq gaq 3HE AR

(2) & P WrEaq 9 T FHE AR A€ B

(3) TH THE AR AR g B GHR |
(4) E%Wﬁ%aﬁfﬁmﬁwqmaﬁsﬂ

105. A particle describes a circle of radius a with uniform angular velocity
§ . The tangential velocity and normal acceleration at any point (a, §)
are . .
(1) a g and-ag? respectively (2) ag and ag?, respectively

(3) Oand afy, respectively (4) agandO, respectively

T FHOT EEE AONT AT § q U a et arel O gl RIS
Bl & Th 95 (a, 0) gy weRda a1 ud @iy @or § B
(1) agT-ap? (2) ap T ap?
(3) 0Uday (4) agTo

106.1n a rectilinear simple harmonic motion at the two positions on one
. 5 2
side from the center, the accelerations are 3cm?/sec and 5 cm?/sec,

respectively. The velocities at the same positions are 10cm /sec and
6cm/sec, respectively. The time period of the motion 1s :
(1) 2msSec. (2) © msec. (3) 4 sec. (4) 4msec.

ST g & faegstl 9¥ @
i@ﬂﬂfﬂaﬂﬁﬂﬁfﬁ%‘a%qﬁ |
qaﬁsn:S@ﬁg/ﬁﬁqﬁswﬁ?/ﬁ%%lﬁﬁﬁaﬁwaﬂmw |
Eﬁ?@ﬁh/ﬁﬁF% ud 6 I /AhS 3| iy @ eTEd B €

. 3) 4 Ubs (4) 4 B2
g 2: 0= @ s O)
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107.A central orbit is described under a central force proportional to r at
any point (r,9). The pedal equation of the orbit is :

@%@wm%wﬁg(ﬂe)w%ﬁaaﬁﬁrﬁ%w@ﬁ%
& IRITT ufraiRd B wer @ e et Do
(1) p=ar . (2) p*=ar® (3) p=ar 4) p=ar?

108.A particle is projected upwards from- the vertex of a vertical cycloid
s = 4asiny along the inner smooth surface. It comes at rest at a

n - B
position (S»g}. Then the projected velocity is :

(1) Jag (2) 2Jag  (3) J2ag (4) ag

where g is the force under gravity.

waéam‘%aﬁﬁﬁwwwaﬁmw%%ﬁm%
wﬁnﬁ%%m%nwwWaﬂaSmw 2| 39D

T

qas%ug(s—é] ﬁw%é.w%lmu@ﬁa%ﬂ%:

(1) Jag (2) 2 /ag (3) 2ag (4) ag
SRl WX g, TEATHRYT a7 & |

109.A particle is falling vertically from infinite height in a medjum whose

resistance Per unit mass of the particle is equal to the velocity v. The
terminal velocity of the particle is : )

(1) 2g. (2) g (3) v/g (4) vg
Where g is th¢ force under gravity.

T BT I Rew F o = q rmzmﬁm aferer
ﬁmwhv%mm%ﬁﬁﬁ?méiwmaﬁqqg?
(1) 2g (2 g B) v/g (4) vg,

Gt%‘ftrrggwmsfvraa% |
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110. A particle is moving in a plane which is rotating with uniform angular

131,

velocity. The particle will experience Coriolis force in a direction :
(1) along the linear velocity

(2) opposite to the linear velocity

(3) perpendicular to the linear velocity in the same plane

(4) perpendicular to the linear velocity perpendicular to the palne
of rotation.

e YT W ae S SE @eld A A gH e 8, § sl € 1w
q?@gﬂa@%mﬁﬁﬁﬁmaﬁaﬁﬁwaﬁ:

(1) &= 3 & Ren &

) Y ¥ & Ruda R A

(3) =& o § Y A & F=ad

(1) e A & oreEd OF PO a9 B FEad

Equation of momental ellipsoid at the center of an elliptic plate
2 2

IS S 1,18

3 2

1 —)i+£— + Xy = (2) 32+2y°+ 5z% = constant

( ) 3 N .

@) SP+28* = constant (4) 2x2+3y*+ 5z2 = constant

@W@E1+ﬁ=1%fﬁavaﬂwﬁﬂﬁwﬁ

2 2 2 2 4+ 542 = (RIS
() T+ rwel @) 3+
3
= {Th
i 4) 20+ 3y + 52 =R
ls] 3x2+2y2 =ﬁuﬂzﬁ (]
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112. A cube is suspended from the diagonal of its one fa}ce and is r_s.lightly
displaced in the vertical plane. The length of simple equivalent
pendulum is : ' :

(1) 5 (2) a B —= (4) <a
Where 2a is the side of the cube.

Uk 7 STU Toh O % Aot § qehEn @ € ud o ad § s
A fawenioa oo oten 31 @R Tuge S @ o
a | ' Sa

m 3 @ a @ 3

STET U =9 &l goT 2a ¥ |

3
(4) 2

113. A rigid body is rotating under finite forces in OXYZ frame then :

(1) instantaneous change in resultant linear momentum will be
equal to resultant finite forces

(2) Resultant change in angular momentum will be equal to
resultant moment of forces, about O

(3) Resultant change in moment of angular momentum will be equal
to the resultant moment of finite forces, about O

(4) Rate of change of resultant angular momentum will be equal to
resultant moment of forces, about O

W 3¢ NS OXYZ %9 § it aeit & st g7 <er @ aw
(1) Wﬁﬁﬂﬁﬂﬁaﬁaqﬁaﬁ?wﬁﬁaaﬁ%

2) Wamﬁwwmo-%m@ﬁaaﬁ%qﬁvw
YT B TR AR

(3) Ww&w%w@ﬁwqﬁaﬁ@ﬁaa@r%o%mﬁ&r
aRem sTeet & s B

P.T.0.
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114. An object runs round the circumference of a circular board placed in a

115.

horizontal plane whose center is free. Then the center will describe :

(1) acircular motion about common center of gravity opposite to the
object.

(2) a circular motion about the common center of gravity in the
direction of the object

(3] no motion but will remain at rest

(4) a linear motion towards the common center of gravity.

weh S a9 § W@ R a8 & 4Ry I U oS dedr 3 1 9rS
B = WA o | a9 98 B gaied BT

(1) 99 T&d = 3 ane fvs & fuda o g T

(2) G TEa dm B gy fus @ Rem F ww gaid

(3) HE ey FE afes Rex & s

(4) A &= B ST TH @G T

A disc is rotating about its center in horizontal plane with unifom
angular velocity . Suddenly the center becomes free and the disc
starts rotating in the same plane about a point on the circumference.
The angular velocity becomes :

a2

_ 3 2
m & @ 3 @) o @ 39

Where a is radius of the disc.

w%%wﬁﬁ%ﬁ%mﬁwwaﬁmﬁ%
727 & | umHUs B W@ds 8 o 8 o fewp oqqa iy ux Red
t?ﬁiﬁﬁ;éhim&a-aéiaa-ﬁ qy#rqﬂrn:ﬁr%ﬁﬂ*%la%ﬁﬁiawra
Al & |

"12(-} -3—(0 (4} gm,
RIS SN 3

W“Wwfﬁwa%l
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116.The solution of finite difference equation: Yioa T Vo Y =Y. = O
YQ=2!Y1=-1’Y2=3iS:

o Sl S

(1) y,= 2 a (2n+5) 2 vy, = T3 (2n+5)
3 " : 3
@) y,= Z+(_1) (2n+3) @4 y, = Z+[—1)“(2n+3]
SR ST BT ¥, 0+ Y, Yo =Y, = 0 ¥,=2,7, =1y, = 3
H BA B :
| I e 3 (-1
(1) y,= TTQMS] @ oy, = Z+( 4) (2n+5)
3 o 3
@) y,= 71" (2n+3) (4) Y= 71 (@20+3)

117.1f the characteristic equation of a linear multi-step method is

1
5(2322 =16z+3) then the method is

{1] ym] = yn_1 + E (23yn- 16yn—l + Syn—z)
(2) B— 23y ~16

yml yn 12 ( Yn_ yn—t * Syn—l)
3 B h
( ) ynq _yn + E (23yln_16Yn~l + SYn-z)-

h
4) y.=y, + 12 (23Y.-16y,, + 5y,)

Where h is interva] - size,

47
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A v YA ag-ug A s SRR (232 162+
%—, adg fafer % :

h
(1) yn+] = yn—l ¥ -1_2 (23)’11‘ 16,yn—l + Syn—E)

h
[2] ym] =¥ * E (23Y11_ 16yn—l + 5)’“_3)

h
[3] ynv} = yn + E (23Yn_ 16)(“—1 & Syn—z)

h
@ ¥,.:=%%*5s (23y', - 16y, + 57.2)
TET W h SO a=E B

118.In a Range - Kutta method if one slope is defined as k_=1f(x, v, kK, K,
...k ) then the method is :
(1) single-step explicit method (2) single-step implicit method
(3) multi-step explicit method  (4) multi-step implicit method
Ueh @ cggc1ﬁfﬁﬁaﬁ@€aﬂaﬁqﬁwﬁﬁﬁmm%
k= f(x,, v, k;, ky ...) &R0 e @i E

(1) Th-ue Tqee (2) TH-IE e fafy
(3) d@g-Ux WS fafer (4) TE-TR T fafer

5
. : r .
119.1n a Runge-kutta method we have y,, =¥, * ; w_k_where kK, ar.

slopes then :

5 Fp .
' = Gfgfkécﬂﬁ%ﬂﬂi
u@@ﬁaﬂ\aﬁfﬁym—y”; w k. ® .

5 S N - = a4 ‘an=0
e @ feeiw g o f
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1

I= J.l_—? may be numerically evaluated by :
-1

(1) Trapezoidal rule only

(2) Simpson's rule only

(3) TrapeZOidaJ and Simpson's rule both |
(4) none of Trapezoidal and Simpson's rule

1
dx
1= [i-7 # e w1 w s R o e D
3

(1) 5= dosmzea fafy &

(2 == Reew Ry &

(3) I SIS wF Remaw Ry |

(4) T & 2T W A & Ry Ry @

Consider a linear programming problem in 3 variables with objective
function :

minimize (2x, - 3x, + 4x,)

Suppose x,=1,x, =0, X; =5, is a feasible solution to this problem, -
then the optimal value of the dual objective function is :

(1) equal to 22 (2) less than or equal to 22
(3) less than 22 (4) greater or equal to 22

qu‘wwﬁmasaﬁﬁ?mﬁmﬁvwwﬁﬁn

HTqH (2x1 - 3x, + 4x3)

49

Downloaded from https://pkalika.in/que-papers-collection/



(125)

16P/217/8(i)

122.In an inventory model with instantaneous replenishment and
shortages not permitted, the holding cost is 1 Rs /item / month and
setup cost is Rs. 100. The demand rate is 200 units per month. Then
the optimal total inventory cost per month is :

aep R Afeer § arciees ofereme ol HE sgEa T E
STEoT AT 1 5. /HE /ATE SR T @RI 100 % B 1 HAT & 200
e ufy WIE B 9 W g ARTR AR Sf e S

(1) 500 (2) 400 (3) 300 4) 200
123.Consider an 'n - person n - jobs' cost minimizations assignment
problem with cost matrix ¢ = [c;l, O<cy <'w, for B8l 7= Ly 2, vxens , .

which of the following statement is not true ?

(1) Problem is feasible

(2) Problem has an optimal solution

(3) Every basic feasible solution is degenerate

(4) Problem cannot be solved by the transportation Algorithm.

i i j=1,2,...,n% o @r A c = [ogl, 0<¢; % « & HrT
Wmﬁwﬁaﬁﬁaﬂw‘n-aﬁﬁn-m’ww
i | BT & @ F-T B e T8 7
(1) FoEm gaEd 8

(2) EFET H g e ©

(3) TRAF ST GET B ST e ¥
(4) WTWWW%M%HHﬁﬁWHﬁ%

124.In an M|M|[|N queue with limited waiting space arrival r.ate % agd
p_ = probability of n - units in system, the effective arrival rate 1s

given by :

@ﬁﬁﬂ?ﬁ&ﬂm%m@MlMlllN G & otEd &¢ A3
=éﬁﬁn-§ﬂ3ﬁaﬁmﬁmﬁ%,aaqmﬁmatﬁrﬁiﬁa

Py

e T & T ® 7

(1) A @ al-p) B APo @ all-p)
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125.Let (D) be the dual of the linear programming problem ()
Minimize (x, + 2x,)
Subject to x, +x, < 1, X, +X, > 2, then:
(I) Both (P) and (D) are feasible problems
(2) Both (P) and (D) are infeasible problems
(3) Problem (P) is feasible but (D) is infeasible
(4) Problem (D) is feasible but (P) is infeasible

WWWWW(P}H@H(D)% ST (x, + 2x)
aﬁﬁﬁﬁxﬂi <1, x,+%x >28% :

(1) aﬁr(meﬂ?m) gaT wHEd ¥

() = (P) 3R (D) orETE wEETT ¥

(3) EHE (P) GETT & AfFT (D) o B

() 'W(D)gr@m%éﬁﬁ(mamﬂm%

126.In context of game theory, the Immmax value {7, maximin value V,
- and value of game V, are related as :

o9 faer #, SEHRES AN ¢ H‘a'rﬁ"q%m:rv T BT FH g9
V, g B ¥

(1) V<vg <V ' 2 V<V<V
B) V<V« 4) V>Vs g

I<I I<2'

127.Which of the following relationship is not true ?

1 & @ Pr-ar e v w2 2

1 .
) W3=Wq+]]- (2) L =W

1
B8 L=L+5 @) Lo=aw

q q

51 P-Too_.
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128.The minimum elapsed time for the sequencing problems :

Jobs
Jl J2 JS J4 JS JG
A 30 120 S50 20 . 90 110
Machines
B 80 100 90 60 30 10
s :
(1) 420 hrs. (2) 20 hrs.
{3) 470 hrs. (4) None of these
ST A & T =LA g 99 ©
Eae]
3 J, I, J, J, Jg
A 30 120 50 20 90 110
LRI
B 80 100 - 90 60 30 10
(1) 420 % (2) 20°%e
(3) 470%€e (4) = & B
129.A sequencing problem involving 5 jobs and 2 machines requires

evaluation of :

(1) 5x 5 sequences
(3) 5! + 5! sequences

(2) 5+ S sequences
(4) (51)* sequences

52

Downloaded from https://pkalika.in/que-papers-collection/




(128)

16P/217/8(i)

qaEr, Bed s & qur 2 99 aftafee € § aw

\'HWT
TRl &l STEgTHT B
(1) 5x53THA (2) S+53gHH
(3) 5!+ 5! ITHA (4) (5)? ATHH

130.The maximum number of saddle points for any particular ) in the
given pay - off matrix is :

A 6 -2
-1 3 -7
-2 4 3

R ™ = ﬁﬁpﬁqii e fafdr a;ﬁaa o Sk
3Ty T § A o

A 6 -2
-1 A 7
-2 4

(1) 2 2) 1 3) 3 @) 5

131.The given system :
| 2xl+3x2+4x3+2x4=2
3x, + 4x, + 6x, = 3
has:
(1) 5 degenerate basic solutions
(2) 6 basic solutions and all are non- degenerate solutions
(3) 5 basic solutions but 6 degenerate solutions
(4) S basic solutions in which 4 solutions are degenerate

53
P.7.0,
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ﬁﬁ‘ nix‘ ﬁ?—cﬁm :
2x1+3x2+4x3+2x4=2
3Xl+4}{2+6x3=3

% BT :

(1)
(2)

5 JUYS AT &
6 ot e 3N @l o - srywse EF

(3) S MUY & by 6 IAT B

(4)

5 e & OFH 9 4 B SAUES B

132.In a transportation problem obtaining the starting BFS by VAM or

any other method, a column and a row are satisfied together. This

shows that :

(1)
(2)
(3)

(4)

There is no feasible solution
Atleast one basic variable is at zero level
There is no optimal solution

Atmost one basic variable is at zero level

Freft qfges awen H, VAM st fRet g fafy s abes
BFS WISt & % u @ qUT OF G O A S e €1 Fe
gortar & & - '

(1)

aaégfm%aqﬁ%

0w A F o omerd = g Rl TR
(3) a—ﬁégﬁaﬂﬁqﬁ%

(4)

s @ oiferE e o w¢ g Refr WR
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133.Consider the Hnear programming problem
Maximize (3x, - x,) '
s.t.x,>0, x,>0, 2x + 3%, > 95
The dual of this problem has :
(1) a feasible and a unique optimal solution
(2) a feasible solution but no optimal solution
(3) no feasible solution

(4) a feasible solution and many distinct optimal solutions

Wass ganfein e w REr @R -
aﬁmaﬁﬁqml—xﬂ!)

s.t. x>0, x,> 0, 2x, +3x,> 5

WER S ad T =T F a8 ?

(1) U &I 3R usp afadig swaq & |

(2) TH FET & Wb arfade gweaw s 66
(3) @I GEIT & & |

(4) UF GETT B 3R 3% Sr6gad Tea e |

134.Suppose there are 5 teachers and 5 courses, one course to be given

to one teacher. Suppose we also have from the past records of
evaluations by students, an average rating for cach teacher's ability

to teach each of the 5 courses. The problem of Optimally assigning
courses to teachers can be modelled as :

(1) A network model in which a shortest path is required

(2) A sequencing model in which ap o)

. . ptimal sequencing of courses
18 required

(3) An assignment mode] in which a linear function is to b
maximized _ €
(4} An assignment model in which a linear

function ;
minimized 15 10 'he

S5
P.T.0.
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o % 5 HeATueR) ud 5 fawdt # @ g fawe g ereArde ER e
ST 1 BE R Ued ARWEl & geied & ST 9 S
HETE & g G [eat § ger @ amed & STehe S Sirad
e off gar ) Peeadl w0 @ fwg fafor @ gEer # ooy
fFyeffad adet & fear ST ahel § ¢

() wH 3Tl dfaed e us FrEdl fea @ STIHAeT

S hdAl

(3) wH el ufered o e e BE b IeeraH G
SSICRUCHI] |

) Qaiaﬁfﬁqm'ﬁﬁﬂﬁlﬁﬁﬂﬁ'Qﬂi?ﬁgm'WEFfaﬁ‘afﬁnxxﬁqraa
ST

135.A unit making ‘wheels' for a manufacturer of toy cars has received
orders for a whole year, to supply X, number of wheels during the jth
month. The unit has the option of making those wheels in one or
more runs of production, store the products with them and dispatch

x_units at the beginning of the jth month. The unit wants to determine
!

an optimal policy. What costs should be considered in the model ?

(1) holding cost and shortage cost

(2) holding cost and setup cost

(3) setup cost and cost of stock - out

(4) shortage cost and salvage cost

56
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%@mmﬁ%mqﬁﬁaﬁmﬁwﬁmﬁg@mg ger #
ufed SR b, jth 78N F Ry e ¥ Prafar & ore SaRT 9
H o1 art & 9k} ) a9, Sar B oI |y geia H ol
X, FPIEAT Bl jth 7EH & IR 7 Ao B b B 1 Fmtar g e
%ﬁ%mm%lmﬁwwﬁwﬂuéﬁaﬁq?

(1) &1 @I SR AT & el @ @ |

(2) oY AR SR ST AR |

(3) =TI AN AR Wieh THe R |

@) T F B ar oMK a W s

136.1f y(t) is a regular curve in R3, then its curvature is -

M "?><'"7" “%fx?“ .
T R
where ?=g{-

Ay (), R*¥T u% Frafd @ 8, &t s amar @

W @R @ @ H"}}?fﬂ
= dr
GBT ‘y = a’

137.Which of the following curve y is not regular cyr, 2
Fefatad & § f-a1 a% y Frafg 98 £ 7

(1) 7 (t)=(etcos t, e sin t) (2) r@® =3¢, 53)
(3) ¥ (t) = (t, cosht) (4) 7 (1) = (e, t6)

57
P.T.0,

Downloaded from https://pkalika.in/que-papers-collection/



(133)

16P/217/8li)

138.A unit speed curve in |R? with non-zero constant curvature and zero

torsion is :
(1) Straight - line (2) Circle
(3) Ellipse . (4) Parabola

ﬂsﬁﬁﬂ?wﬁsgﬁﬁwaﬁrﬁlé—aﬂwmﬁ%:
(1) 9 @r (2) g
(@ Sy (4) oEEE

139. The Gaussion curvature at any point on a sphere of radius ris

B % wh A @ el kg T MREE 9 E

(1) ig 2) O 3) 1/r 4) 1

140.If v (t) is a regular curve in IR3, with nowhere vanishing curvature,

then v (1) is a plane - curve if and only if :

1|
[l] Curvature o Torsion (2) Torsion « m
(3) Torsion = 0 (4) Torsion =1
a8 v (), mﬁ@ﬁﬂﬁlﬁ%%,ﬁﬁﬁjﬁﬁaﬁaﬁqﬁ%,
aav(tywaﬂﬂﬂwém,qﬁqa%aa :
1

o U (2) ﬁa_"f € e
(1) T | o

=0 (4) G =1
@ 7

58
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141.1f K, K, are respectively principal curvatures at a point of a surface,

then the mean curvature of the surface at that point is given by :

uﬁKl,szqw:ﬁaﬁﬂaa%qasﬁrgwg@mﬁ%‘,ﬁr@ﬂﬁ@
T HIE B AET T 59 THT 9T &) ol B

2, 1,2 K, +K.
(1) K, +K, (2) I_(J_;_Kz_ (3) K,.K, W~

142.1fK and H are respectively Gaussian and mean curvatures at a point

9f a‘surface, then the principal curvatures of the surface at that point
1s given by :

qfaga?nﬂamw:mﬂm%wﬁgwﬁfﬁmaﬁteﬂw

g

;ﬂfrm%,ﬁaﬁﬁfgwmaﬁgr@wsawwaﬁaﬁ

0 H:fF R @ keJIEX
(3 H+J/K?_H 4) k+JK'-H

143.A curve on a surface is a geodesic if and only if its :
(1) normal curvature = 0 (2) geodesic curvature = 0

(3) normal curvature = constant (4) geodesic curvature - constant

wmwwww%ﬂﬁw%qﬁm
(1) sr=re e =0 (2) TR =y < g
(3) A FohaT = Rex (4) mmﬁa;m_‘__ﬁw

59
P.T.0,
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144.1{ o B,y are the direction angles of a line in IR?, then value of sin? o +
sin? B+ sin? y is :
qi% a,p,y el :QET 3 [R*H XM MOT &, AT sin? g+ sin? B+ sin® 7
H A B :
() 1 2 O 3) 2 (4) -1

145.Image of the point (3, 5, 7) in the plane 2x +y +z=61s:

ferg (3,5,7) N AHAA ox+y+z=6% ORferE €
(1) (2,5,7) 2) (-5, 1,3)
3) (5, 1,-3) _ 4 5,-1,3)

146. Conic Lot+ecoso represents a hyperbola if :
r

QTiehd L 1tecosd s arfeyavae™ mfereiad &M ?If“a‘ :
T

(1) e=0 (2) e=1 (8] exl 4) e>1

147.The relation between the Christoffel symbols of the first and second

kind is :
gw@@ﬁww%ﬁs@%nﬁﬁ%@aﬁwva%:

o
@) T8 ik

ki
g

(4) =& Tiy

60
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148.1f plane 2x — 2y + z = 9 touches the sphere x? + y? + z2=r?, then the

value of ris:

A AT %2 + y2+ 22=r2 H THAA 2x -2y +z =9 TN HIAT &, @l r
H AN B

(1) 9 (2) 3 (3) 1 (4) 2

149.Cone ax? + by? + ¢z’ + 2fyz + 2gzx + 2hxy = 0 may have three mutually

perpendicular tangent planes, if :

AF ax? + by’ + c22 + 2fyz + 2gzx + 2hxy = 0, T YRR g
el T g T B, afy
(I) ab+bc-ca=f+g?+h? (2) ab-bc+ca=1+g?+h?

(3) ab+bc+ca=f+g2+p2 (4) ab+bc+ca=f+g?-h?

150.The generators of the cylinder y? + 22 = 4 are straight lines, parallel

to:
(1) y-axis (2) x-axis
(3) z-axis (4) none of the above

&[avayuzzﬂaﬁmmer%@ﬁ%,ﬁrmmsﬁ-
(1) y- o7& & (2) x- Y F

@) 2- o @) ST R g e

61
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INSTRUCTIONS TO CANDIDATES

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

1. fﬁ.’ithin 10 minutes of the issue of the Question Baoklet, check the Question Booklet to ensure that
it contains ali the pages in correct sequence and that no page/ question is missing. In case of fauity
Question Booklet bring it to the notice of the Superintendent,-’lmrigﬂators immediately to obtain a
fresh Question Beoklet.

2. Do not bring any loose Paper, written or blank, inside the Examination Hall except the Admit Card
without its envelope.

3. A separate Answer Sheet is given. it should not be folded or mutilated. A second Answer Sheet shall
not be provided. Only the Answer Sheet wili be evaluated.

4. Write your Rall Number and Serial Number of the Answer Sheet by pen in the space provided above.

5. On the front page of the Answer Sheet, write by pen your Roll Number in the space provided
at the top, and by darkening the circles at the bottom. Also, wherever applicable, write the
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6. No overwriting is allowed in the entries of Roli No., Question Bocklet No. and Set No, {if any) on
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7. Any change in the aforesaid entries is to be verified by the invigilator, otherwise it will be taken as
unfair means.

B. Each question in this Booklet is followed by four alternative answers. For each question, you are fo
record the correct option on the Answer Sheet by darkening the appropriate circle in the corresponding
row of the Answer Sheet, by ball-point pen as mentioned in the guidelines given on the first Page
of the Answer Sheet.

9. For each question, darken oniy one circle on the Answer Sheet. If you darken more than one circle
or darken a circle partially, the answer will be treated as incorrect.

10. Note that the answer once filied in ink cannot be changed. If you do not wish to attempt a question,
leave all the circles in the corresponding row blank (such question will be awarded zero mark).

11. For rough work, use the inner back page of the title cover and the blank page at the end of this
Booklet.

12. Deposit only the OMR Answer Sheet at the end of the Test.

13. You are no! permitted to leave the Examination Hall until the end of the Test.

14. Ifacandidate attempts to use any form of unfair means, he/she shall be liable to such punishment
as the University may determine and impose on him/her,
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No. of Questions/ywt ¥ &547 : 150
Time /WY : 2% Hours /9% Full Marks /ol : 450

Note : (1) Arhemptasmanyqucsﬁomaaynum Eachquutiuncarricsanm-ka. :
One mark will be deducted for each incorrect answer. Zero mark will be
awarded for each unattempted queation, -
mﬂﬁmmmmﬁlﬁHmawmtlm
mmtmmmmmlﬁEWmmmm
|

(2) I more than one alternative anewers sccm to be approximate to the
correct answer, choose the closest one.

wﬂmmmwmtﬁmmﬁ,ﬁmmm
{

1. Let Z denote the set of integers. Which of the following operations onZgnrca a
group?
m&wﬂ#mmzﬂﬁmtlﬁqﬁlﬁnﬁﬁﬁmm%zwqg |

(1) asb=ab _ (@ a+b=a-b
(3) asb=a+b-ab (4 a*b=a+b+l
where ¢, be Z.
¥l a,bel.
(338 - 1 | (P.T.0.)
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8.

(328)

A cyclic group having onl:,r one generator can have at most
(I) 3 clements  (2) 4 elements  (3). 2 elements (4} 1 element
T TH A AR W U e W @ |

(1) 3 ¥ (2) 4 s (3) 2 (4) 1| sEgE

'I'héq;:lic_gmup[l,ﬂ wheruthﬁe utnl'-nﬂ’inﬁ:acra. has

{1} only one gencrator (2) two generators
@) many gemerators . (4) no-gonerator
WA W (Z, +), W Z W ol v f, & 8

(1) W  a e

(3) wf ¥ (4 W www

if a,b are any two elements of a group (G, .} such that o{ab')=10, then
o{b ab) is equal to | -

o Wl @ (G .) ® u;bﬁilmiﬁsa(ab-‘]nm,aha[b"abjmt
{1) 30 {2) 20 3 10 45

If a, b are two elements of an Abelian such . =
them 0 (ab) s Eroup that o (a)=m and o{b)=n,

TR e 4 % a,b D WY ¥ o(a)=m m o(b)=n, & o(ab)
(1) max{m,n) _ {2) min{ m, n)

(3) gc.d. {m,n) . (4 Lem {m, n)
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Let (G +) be a group. Which of the following is not a subgroup of G?
(1) {xeG: ax = xa}, where a is a fixed element of G

(2) {x€G: xH = Hx}, where H is a subgroup of G

(3) {x€G: x? =e}, where e is the identity of G

4) {xeG: .1:1;1-,:!1 or x& H;}, where H,, H, are subgroups pr

¥ % (G .) @ 3 ) FriiRer § 3 ¢ w1 W awpe o X7

(328)

(1} {(xeG:ax=xa}, T8 G © a G Frm swrm

() {x€G: xH =Hx}, ¥ GV H @& 00 §

(3) {xeG: x* =e), W& G ¥ & W™ }

(4) {x€G: xeH, or xe Hy), ¥ H, Hy, G % 3ugq §

In the field {a+b-f§:a,ba:;i} ﬁ_ir.h addition and multiplication, the
multiplicative inverse of 5-3v2 is :

W AR R % WY BN (a4 V26 beQ) § 5-3V2 T AR whww

3 ' |
(1) -+ f (2) 5+3v2 (3 ---J' (4 E*ﬁ‘r

If the two operations ‘+” and ‘o' are defined on the set Z of integers by
a*b=a+b-1and ach=a+b-ab, then (Z,+0)is a

{1) non-commutative ring without identity

(2) commutative ring without. identity _

(3) commutative ring with identity but not a field

(4) field

3 (P.T.O.)
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9.

10.

(328)

g e & wew 2 ) 2 dwad ¢+ 3R 0, asb=a+b-1 W
aob=a +b-ab g Tonfa w, 'd[{z,tultﬂ,ﬂi

(1) el s 3w
(2) WP wewwlnin oo

(3) wiFri weeww % o ey sy A

(4) &=

The set { 5,15 25, 35} forms & group under multiplication modulo 40, The
inverae of 35 is

FWA { 5,15,25,35) oW TigEl 40 % ey ww qu s 4) 35w wfeim d
(1) 35 (2) 25 (3) 15 5

In the matrix ring
H:m={[‘: :]:.a.b.qd;n}
0 0 |
the matrix [D 1] is a

(1) left divisor of zero but is not right divisor of zero
(2) right divisor of zero but is net left divisor of zero
(3) neither left divisor of zero nor nght di'lmur of zero
(4) Both left divisor of zero and right divisor of zero
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azmww'uztx]={[‘; z] a.bc,den}ﬁ a:rqs[o 0]!@
(uan#ﬁwmtmmﬁ:ﬁwm?ﬂ
{z}mmwm%m_mwﬁwmqﬁ

(3) 7 AW YA F 9F I I I I H oAF
(4]Emimmq‘l=ﬁ¥ﬁ_mm

If f(x)=2x" +4x® + 3x+ 2 and g(x)=2x* + x* +4, where f(x), g(x)e Z ;[ x],
then f(x)g(x)is equal to

o f(x)=2x" +4x? +3x+2 T -9'[1]=2_xa+x2+4, aﬁ f[x’r
glx)eZg|x]), A f(x)g(x) ¥

(1) 4x®+2x* +3x+3 2) 4x° +3x? +2x+3

(3) 4x% +2x5 + f-i,t:1L +2x% +3x+2 (4) 4x% +3x? +3x+2

If H and K are normal subgroups of a group G with K as a subgroup of H, then
MEWCHFHIM K WA IWT & 3R w K oF Iy, &

G G".‘K (]_.... ELH_ 13' G:E‘:.Ji 4 G G

W g*ax K K/H GIK H GJX

If H is a subgroup and N is a normal subgroup of a group G, then

(1) HuN is normal subgroup of G
(2) HN is normal subgroup of G

-(3) HnN is normal subgroup of M

(4) HNN is normal subgroup of G
5 ) (P.T.0.)
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14-

18.

W G & H 0% T T N TF TERFY IO o, M
(1) G# HUN T% yamr 399 ¢ |

(2) G % HN T% Swmra Iy §

(3) H® HAN T% yarg 3my §

(4) G HAN W Yamra 399 ¥

Which of the following is tme?

(1) Every p-subgroup of every finite group is a Sylow p-subgroup

(2) The normalyzer in Gof a subgroup H of G is always a normal subgroup of G
(3) A group of prime-power order p" has no Sylow p-subgroup

(4) Every Sylow p-subgroup of a finite group has order a power of p
P & 3 # W 47 |

(1) ¥% W oW W TS p-Wy T W p-Fuy #
1z}a#mﬂmaimﬂHGwmammt

{3) s W Wi p tmtﬂfmrmm#ﬂﬁ%t

(4) TR 0 W TR I p-IY B VR p oW o R

Which of the following atatements is not true?

(1) Thepohmommlnng?[x]isaﬂeld HFuaﬁeld

{2) Every fleld is an integral domain

(3} Every finite integral domain is a field

{4) If R is an integral domain, then R|x] is alsoc an integral domain

6
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Prforitm w4 @ o T 0 7 _
{uaﬁfmht,a’tmmﬂx]mﬁt

(2) 5% & = quid gia &

(3) Y% whftm yoldr wiw v &

(4) T R w qulflT gim ¥, @ R[x) ¥t vw gotd wim d

Let W), W, be two subspaces of a vector space V such that dim W, =3,
dim W, =4 and 4 <dim (W, + W;)< 7. Then dim (W, ~ W,] can be

{1) OQor 7 [2]301'4 (3) 1or2 {4) 2 or3
w1 T R R v % W, W, 38D Il € % dim W, -3, dim W, = 4
W 4cdim (W, + Wy)< 7. N dim (W, AW,) B W }

(1) 0w 7 @34 - @12 4 233

Ife ={x, x;),B =3, y) are two vectors in R?, then which of the following can
be inner product for R¥?

R R? ¥ a=(x, xah B =1, ¥5) B wRm #, a’lﬁnﬁﬁaﬁﬁmn“mm
oA W e A7

(D) (a/B) = Xy +3xy, + 23, + Sxzy,

(2) (a/B)= -'*712 ‘le!-h - 230 + 4
3) (a/B)=2xp +5x3y,
(4) (a/B) = xy; -2y, -~ 2x., + 4x,y;

7 - - 1Oy
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18.

19.

21.

(328)

The coordinates of the point (5, 6,7} of R? (with standard basis) with respect to
the ordered basis {(1,0,0),(110), (1, L1} are given by

7 AR % @ R® ¥ firg (5,6,7) % W@ AR {1,0,0),(L10), {1.1,1:} &
g fréws §

(1) (-L7-1) 2 {7,-1,-1) (3) (1813,7) 4 (-L-17)

LetT,U betwnbperatars onR?. In whichloi‘thc following TU = 0 butUT # 0 ?
w5 R? T3 a7, U 8 PreaieRe § @ Rt TU-=0 Ry UT 20 7
(1) 72, ) =[x, 0}, U(x, x3)=(0 x3) '

(2) T(x, %)= (%0 %), U {2, Xah =2 ~ X2 X3 — %)

(3 T(x, Xah=(x; =~ %3, X3 - %), U (%), X3} ={x3. X3}

{4} T{x, x2)=10,0), U (%, x3) =[x, X3

If T is a linear transformation of a vector spdecv into another space W and
dimV =4, dim W =5, Nullity T =1, then rank of T is

AR T ow tHew v o wRm wwit v @ = vt W m R e dimV =4,
dim W =5, Nullity T =1, ﬁ'lTlﬁ'lﬁﬁ!

m 1 @3 @) 4 @ 5

Ifmaninnerprudmtapmcu,ﬂar:twuvectnmsuchth‘ntlla|| =2,§|B{|=3 and
flo. +p || =5, then [la -B |} is equal to

R et wm o pm wi & o, p D W wRwm ¥ B jo=2 pll=3 W
lla+B1l=5, M o -p | wow }

| (1) 0 2 1 (3) V10 - 4 A2
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22. If x,p are two vectors in a real inner product space such that ||a +B||=5,
lla =B il =3, then {a/B) is equal to A

R el arofm R TR @R d o A tﬂ-aﬁw g 5 f|a+ﬁ}|=5.
le-Bl1=3, D (a/p} wrR & - |

(1) 2 @ 4 @ 8 @

23. Let ¢=(L0,1}, B={01-2) and y={-1,-1,0) If fla)=1 f(B)=-1 and
S(y)=3, then f(a, b, c) is equal to -

" R o =(1,0,1), p=(0,1,~2) WM y=(-L-1,0} T f(a)=1, f{8)=~1 TN
f(r1=3, M f(a, b c) wmwm R |
(1} a-b+3c (2} 2a-b-2¢ (3) 3a-b+c {4} 4a - 7b-3c

where f is a linear functional on R3.
¥ £, R " s v

24. The rank and nullity of the linear -transfnrm!aticn T:R® > R® defined by
T (X Xg, X3) = (% ~ X3 +2X5, 22, + X,, — X, —2x; +2x,) are respectively
T (%, x3, X3) = {x, - x5 + 2x,, A%+ X3, —x —-2x, +2x;) ¥ uftwim s

. ¥R T:R® - R® % B mwn = o f '

0,3 (2 3,0 @12 4 2,1

28. Let W, W, be two subspaces of a vector space V. Then the smallest subspace of
V containing W, and W, is
mﬁwmmvtm,w,amiaaﬁmm%aﬁmﬁam
T W Bl JEaiy d

(1) W Wy (2} W, + W,
(3) W, nW, (4) (W, ~ Wo)u (W, ~ W)

(3as) 9 (P.T.0
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a7.

29.

(328)

If v and W are vector spaces over the field F,'dimli'=dimw'.=nand T is
non-singular linear transformation from V into W, then rank T is equal to

af freht 8 F ® v st w oftm @R ¥, dmV =dimW=n T VA W R T
w frafim Yew v B, @ wie T oww d .

(Y n (2 <n (3) 1 | 4y 0

Which of the fol}owmg sequences is not bounded?
Prfirfen sl & A W aifie T 47 |

i -1 1"
) (-1} 2) {1+ - }“_I

N o le Ll oy
(3) [[H;) },,.1 - (R {1+2+3+ + = i
lt‘afunctinn_f:R-:-liamntinunuaandf‘.i+yj=f[x;+f(y] vx, y € R, then
f(x)is '

W wn fRREA YA f(x+pl=F(x)+ Fly) Vo yeR & A F(x)
r . PR

W Lre @R @ e @ x*f (1)

A function f:|0,3 |= R is defined by
™ A £:({0,3]>R

flx)=|x|+{x-1|+|x-2]+]x-3], Vxe[0, 3}
The number of points in [0, 3], where f is not differentiable, is

g ofonfvs ¥ ot we ;s T8 4, [0, 3] # feat 6 wemn R

3 @2 @ 4 O

10

Downloaded from https://pkalika.in/que-papers-collection/



31.

(149)

I5SP/217/30 Set No. 1

If f:la,b]>R and g:(a,b]>R are
' i19;) 18, ], two functions such that
IJ:;[.:c] g(x), Vxe[a, b], where f and g’ denote first derivative of f and ¢
spectively, then (f - g} (x}, Vxefa, b}, c being any real constant, is ¢

TR f:la,b]>R ¥R g:lab]>R T @ A O & |

flx)=g'(x), vxe[a,b], 3l ;' st g wm: F ¥ :
) : f HR g W1 Ww saEem weRfs
= 4, c Wt TRRE FW Y, M (f-g)(x), vre[an] &

() ¢ (2) ex (3) ex? (4) ox®

; G . 8 twice and satisfies V 0

f.‘x[]mhft:"[':‘}li[xi<?lf (x}l<B, where A and B -are cnf'u:'ti:ts' a?—:g
: note iirst and second derivative .

Yx>a>0,|f'(x)|is lesa than crivative of f(x) respectively, then

Iﬁ‘l‘ﬂ"ﬂﬂf:k—blﬁ AR IEwEty M vx>a>0, Pt AT
ﬁﬁ;wtmmwwmwmaﬁamsﬂmtm
S'(x), [7{x} o1 f(x) % vm @ fefn omwen wefile =@t T, @ vixsaso
® Rre | 7(x)] Brofve & w7 & | |

(1) 2VAE (2) VAB (3) %\M—B @ 1/aB
4
'yﬂ.z-’f“ is
Jou 535
[ 1 @) 2 @3 3 @) 4
11 ' PTO)
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' L 1 1 .
33. Il'aﬁmctinnf:[o,ﬂ—rﬂis-deﬁned'byftx]=2rx, when -r—:T{ x<-;andr isa
positive integer, then ]:f{x]dx is

R @ FR f:[0,1]> R, f(;g;drx; o L cx<l ol r wE wEE

r+l r

£, 7o wfonfm &, @ [ f(x)dx |

n :5 | n a?
Mz 2 < B3 3 @ 3

34. [ x™(1-x)"cx exists if

]:x'“[l-x]"dx s § v ¥ o
{1} m>=-} n<~1 (@ m<-L n<-1
@) m>-L n>-1 4 m-c-:], n>-1

as. Iy =[1ug'[ X+ .J(l-r x? and In is a positive integer, then (Y., 2) (0 I8
R g =[log (x+ i1+ F? T 0w ot B, W (3a) 0
(1) ~n(Ynliy (2 R{¥s)(0) (3) n® (¥n)im @ -n? (¥a)io)

36. With the help of the mean value theorem, if 0<8<1, then the value of
log o(x+1} is

R v ) TwE @, A 0<o <1 ¥, A log p(x+1} F R ?

1 x? | xlog g e x
() 1+0x @ 1+0x (3) 1+8x 4 1+0x
(328) | 12
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If the curves ax®+by? =1 and a%?+b'y" =1, a0, a' =0, b=0, b'»0,
intersect orthogonally, then the Iuﬂomg condition sausﬁcs

W AF ax®+by? =1 I ax?iby? =1, a#0, a'#0, b0, b'«0, T
=2 §, am&ammmt

1 1 1 1 1 1 1 1
l — o — IT — — — v — T —— —
(1 a b. a'+b’ (2) a b a b

1 1 1 1 1 1 1 1
@) —+o=—4 W -

The asymptote, parallel to the axia of x, of the curve y° + ¥’y + 2xy* -y +1=0
in '

x99 % TR, W y® 4+ x4+ 2y -y +1=0 6 s 8

(1) y=0 (2 y=2 (3) y=3 (4} y=4

The radius of curvature of the catenaryyuumah[g]. a>0, is

" ¥l (Catenary) y=acmh(£~}. a>0 @ =rm fem ¢

2 - ' 2 3
y 2 L ¥
(1) = (2) v {3} 23 4 i
lfu-sm(y} then x%q-y% 8
. [ x ou
ﬂ H-M[EJ trﬂ xa"‘y"t
(1) O 2) 1 (3) 2 4} -1

13 ~ (PT.0)
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41.

228)

(1) 3 (2)

f u(xyl is a homogeneous function of degree 2, then
aﬂ aﬂ aﬂ
x*—+ is

29 oy Y o

Pu ;3%
ty 3
axay oy

zﬁu{&y]mzmmmmt.ﬂx";“

+2xy

i u (2) 2u (3) O . {4} 3u
_ 2 .
If x=rcos, ym=rsainé and n is a positive integer, mmm—yﬂr cosnd) is

R x=rcosd, ynrainB it n % wew yotw §, W «EEE;[H‘ cos nd) ¥

(1) "ﬂ'ﬂ-&-ll.f"-:'ﬂl‘lllﬂ?'gl-a - (@) ﬂi“—l]r""

3 n(n=-1r"?sin(n-2)0 {4) sin (n~2)6

_ ) aix,ﬂ a(r,B) .
If x=7cos6, y=reinf 0<8<3x r>0 then Zrimgr 2o =0

i d{xy) 3(r6)
A x=rcosd, y=rsaind 050 s 2x, r>0 %, ® a{r,ﬁ} B[x,y}t

(1) O {2 1 (3) -1 ' (4} 2

1!‘3-!":"”'“&11:!—1,—;—[ ;E} . then the value of n is

- 1 8 28
IR g =tte "M 3 ’a_r[r -E-]-—‘! "nwumt

(S YY)

@ -3 @ 1

14 -
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(x+y+zp

n+l

n]ﬂl

' {4) May not exist

W finyz)= lorz{x +y P42 -3xyz) }, ?ﬁ[x 'ai '%Jfﬁ
| 3 3 9
L N S —
”11+y_+z]’ @ (x+y+z]’ . (x+y+2z)?
46. lf{u,},.o:aamqumccgfmalnumbcnm:hntl ("°+“1+"'+u
ﬂlenﬂa
(1) « (2) a+1 (3) u:+3.
ﬁ_{u,}:_,mhmwwﬁwugmtﬂ:
o+ &y + < +a,
,{jﬂ[ n+l ] at ?ﬁmu
(1) @ (2) x+1
(3) a+3 (4) sfdm & off 0 wwm 2
47. ifz, 2,2, and o, 00y, -, 0, are lex h.le.,ﬂ'.l ing i j
o - 12 O complex numbers, then following inequality
/3 r q1/2
W i3 2o, i;,lz.I‘ Ak
: Y3 11/3
@ |3 zo, 2!&!3 % loil®
in} | {=] Li=l
-1;_4 174
@ 15 20, [<[$ 1214 [ 101"
i=l Li=] - Li=1 E
4 None of these
15

- (a38)
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(328)

@ |$ 5o Lf_‘.mr"

a2, 2y, 2, T oy, 03 nﬁawﬁt;ﬁmmmt

n PN iw* 1 Lim*m
3 Lﬁim 2
o [ o< [g 0] )

(4) vt A = Tl

11/3 11/3

If = x +iy is the complex numbar. then |z-—1|+|z+11-4 is the equation of
following curve

(1) circle {2} parabola (3) ellipu (4 hyperbola
I z= xuyuﬁamt 'U’Elx 1|+i=+1|=4ﬁ=|fahammrumt
(1) ¥® {2) TEEE (31 dnfam (4) afroraTm

-1
The loci of the points z satisfying the condition arg(z J=-§- is

. (1) paraboli {2} circle (3 ellipae (4) None of these

Iﬂarg[z+l] ﬁwmﬂuﬁﬁqﬂsmﬁ@ut

(1) e o @ T
(3) Enige (4) ¥H ¥ wrf off

16
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i a function f:C—C is defined by f(2)=|z|?+3, VzeC, then [ is

differentiable at
R WA F:C>C filz)=]z] +3,Vze£‘,ﬁmm3 @ 5 F=fafm
- fg w s d
(1) z=0 2) z=1 (3) 2=2 ‘ (4 2=3
If a function fls]-u{x,y?+iu(x, y), ¥zeC, is differentiable at each zeC,
then following conditions are satisfied _ 1
W W f(z)=u(xy)+iv(%y) vzeC % zeC W dowerm §, @
 frefie o T W
ou _dv, dv __ou 2 a_u_a_u v _ _du
(1) ax ax' ax oy ax oy' ox oy
gu _&v dv __du 4 v dv__du
13}3—-—55- aa:* 2 @) *ay_ ax_ 8y -
[fu(x.y}=e‘1xmuy-*yainy|auchlthntf[z)=u.(x,y]+iu{x.y]isanalyﬁcin

(328)

C, then v (X, y) is

o u(xy)=e“(xcosy-ysiny) T ¥ s ¢ & fz)=ulxyl+iv(xy)
Adfiw (analytic) ¥, A v(xy) ¢

{1) e*(xsiny-ycosy) (2) e*{xcosy+ysiny)

(3) e*(xsiny+ycosy) ' 4} e* -.x cos y

17 ‘ (P.T.0)
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(328)

hpnrﬁdnmcutu-ihnphhmﬁcmuﬁonofpeﬁuﬁcﬁmr.ﬁeﬁmtaken
by the particle in moving from the centre to half of the amplitude ie

wwma s TR v R i v w0 v A wwiw &
e i Wt | |

T T O
(1) & ﬂ]u _ .lai;- (4)5

Aptrﬁamm.ﬁnx:plu;hmmhmoﬁmmhthnintwouﬂmm&mth:
veloci Are u, v ing accelerations are o, f.
s itinig e ﬂmmdmg a,f. The distance

LALRLCRE R R R R R R R ‘
WEAg WY o, 5 U § O AT S e R 0 d e

uw+p? u? + p?
a+f )

(1) (ﬂ“}

v? -y
| 2 2(a +p) @ a+B

every point of the path is equal to
W W v uw e wew A fvemven @ Te R @ N Reoeer 8 Ared
wafw o o B R d 1 ool % e g W e A BTR o

() 2¢ @ £ @ 2 g

W W R g ¥ u W @ e e o 8 W Bew o &
mwtﬁﬁtﬂmmtlnmﬁmqﬁmﬁmt,na =

2
(1) u figa (2) u? =2ga (3) u? =4ga {4) u>5ga

18
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If the central orbit is r* = a" cos nd under a force towards the pole, then the law
of force is proportional to . :

W ows o & N R R R WA O " matcosnd b, O W W frm
fasmw wrRh ®m?
1

(1) ;1-;1—--.; ) r*3 (3) r2+3 6

Hmiuthemg:ﬂarvelncityufalplmetatthenmmdafme major axis, then

its periodic time is

IR fedht 78 W wifes 3 e g0 & P R W o §, W W amd ww
fm | .

2k [ l+e ' : _i_!l_'}ﬂ
M o (1-e) @ 0. 1_-e '

o x| 1+e 2z [1-e
3) ?1)-6:_9.)? - (4) ;—1/1-;-;. |

A particle is projected with a velocity V along & smooth horizontal p!.nl_'lcin 8
medium whosc resistance per unit mass is k times the velocity. The distance
moved by the particle in time t is :

oW W v A e A o @ s om e @ e fen R,
fagh wirre ofts SR v 37 @ kg & ew § v oo o R g0 e

1) V- @) k{l-e®)

@ p-e | @ T (1-e¥)

19 | (P.T.0.)
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61.

(328)

The forces P, Q, R act along the sides BC, CA, AB of a triangle ABC reapectively.
If their resuitant pasaes through the circumcentre, then

W P,QR ¥ O MY ABC % Br,CA AR % amRu wd wid §| IR %
qfomedt aftes & R R o, @ - -

(1) Pcos A+Qcos B+ ReosC =0

2) P+Q+R=0

{3) PeecA+QsecB+RsecC =0

(4) Peosec A+ Qcosec B+ RcosecC =0

One end of a beam reats against a amocth vertical wall and the other on &
smooth cusve in a vertical plane perpendicular to the wall. If the beam resta in
all positions, then the curve is

(1) a circle (2) an ellipse (3) a parabola (4)- & conchoid

ﬁﬂﬂmwwm“ml-mmm&m:gmt,m w0 R faw &
:mtmmtmﬁﬂmwﬂﬁ-mmwﬂ?mﬂﬁ,
™t

M 2 A (3) Ve (&) v

Five weightleas rods of equal length are jointed togeth ;
rhombu'sdﬁcbwith one diagonal BD, If a weight W is atie?wﬂfo?aﬁzm th:
system is almpendeg! from A, then thrust in BD is _
wﬁmﬂ##nawﬂﬂﬁﬁﬁﬂhﬂﬁmﬁ!,_mﬁ%mwﬁa
Aacuﬂmﬂﬁ,ﬁamw-ﬁﬁsn-ﬂwﬁmmwﬂcthwt
e amen & aer A A & yow = o wm ¥, B BD § T @

1w @E @ % o %

20

Downloaded from https://pkalika.in/que-papers-collection/



63.

(328}

(159)

15P/217/30 Set No. 1

A uniform chain of length L is suspended from two points A and B in the same
horizontal line. If the tension at A is twice that at the lowest point, then the

- span AB is

mmﬁmeﬁmﬁaqﬁBﬁgﬁﬂmiﬁawﬁ
mw%wﬁAmmﬁmﬁ@#_mﬂ?@rﬁ,ﬁABmmm

L : L :

-3 . S 2 ++3
(1) ngogll? 3) | (2) ,-3i05[ +v3)
(3) Llog (2-+3) ' | (4) Llog (2 ++3)

The integrating factor of the ' differential equation
u.ysinxy+coaxy]ydr+[xyainxy—m.q;]xdy-0ia

sEws WIS (xy sin xy + cos xy ) ydx + {xy sin xy —cos xy) xdy =0 F
IR UFEE ¥ |

(1) 2xy cos xy - 2) xy

1 1
B . > | P S
3) Xy cos xy 4 2xy cos xy

| The particular intcgralhof the differential equation (D ~1)%y = xe* sin x is

s S (D -1y = xe” sin x T faftn T t
(1) = (xsin x+2cos x)e” {2) (xsin x+2cos x)e®

(3) {xsin x-2cosx)e® (4} (xcos x+ 2 sin x}e”

21 (P.T.0.)
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67.

(338)

The differential equation corresponding to the family of curves y = ¢{x ~c}?,
where ¢ is an arbitrary constant, is

ﬁyﬂ(x-c]’tmtmmm,mcmwmmm

0@ -altn)  w (@ (2n)
O Lezeix-e) @ (x-c) L =2y

The di _ P ﬂ I. dy 3 . | '
differential equation cos x +umx-£-2ymu X =0 is tranaformed by

dx?

changing the mdepmdmtvmblcxtnsbytalnngs-mx The transformed
cqunhonu .

e wiem cmx:—:g+ainx%—ﬂycoa"_x=n W EY W x@d oz W
z=sin x WA TR TRaffe vk wrim fen T 8) waRiE whew §

dﬁ di 2 ; 2
md—a,!w-n 12];,&:;;:0 talgz—f—yaﬂ (4;3‘;;5!-2;-:0

E:mg the transformation y(x)=v{x)secx in the differential equation
E%-Etanx%+5y=0,thct_ranlfonneﬁ equaﬁnnliu obtained as

TR Y(ix)=v(x)secx W W W T I i

d
ﬁ-zm:%wy-qimmﬁwmmﬁmw!

d:lv 2 ﬂ
(1) '&'x-n_-'l'l"ﬂ [2) —-—+4IJ=G {3} ~d—za-+5v-0 %) &?--l-ﬁual}

22
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The Bessel function of the first kind, J, (x} is the solution of the differential
equation ' '

————— et PRk R R
(1) %" +xy +(n®-x%}=0 @) Xyt +ay e (x? -nl}=0

(3) x2y" ~xy' +(x*-n?) =0 4} 'y +xy' +(x? +n?)=0

The function y(x)=1-x is a solution of the integral equation -

WA y(x)=1-x SRR W™ W e d

1.

(328)

) Ll e
[1' Lmlﬂﬂl (2] y[x] l+1‘2 L l+x2
@ [fey(tdt=x (4) x° = [ (x-0) y(n)at

The mitial value problem corresponding to the integraj equation
ylx)=1+ [ (t-x)y(t) dtis

wwR TR y(x) =1+ [ (t-x)plthdt A wg Tufes AE 6§ ww

(1) ¥*-¥=0 y(O)=y'(0)=1 2} ¥ -y =0, ¥(0)=1 y'{0)=0
(@) ¥ +y=0 y(O}=y'(0)=1 (4 ¥ +y=0 y(0)=1 y¥'(0)=0

A real root of the equation x° -3x=5=0 lies in
e x° - 3x-5=0 W R q@ feed it 7
(1) (G1) (2) (L2) {3) (2, 3) 4 (3.4)

23 '  {PTO)
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73. Theseoundd:ﬁeremofapolynomialufmhdegreemapolynmmalnfdegrec
m:ﬁf%%mm%mﬁmtﬁaﬂnmm |
1) n+1 ' 2 n {3} n~1 (4 n-2

74. Using the set of values
wHl % fam e eem W oW oW W

x | 10 {15 | 20| 25
y |1097]2151 2247|2352

the obtained vatue of A%y, is
Ay, w1 ym WA §
(1) 0-58 (2) -0.58 (3 158 (4) -1.58

78. By applying the Lagrange's interpolation formu[a_in the.t‘uilowing table :
Frefafe ath # aiife % s g W W W g

x 4] 3 4

y 12 | 6 8

the polynomial approximating ‘to y(x) is

y(x) W W Fekem ww §

(1} x* +5x+12 (2) x* -5x+12

3) x?-6x+12 . . (4) x*+6x+12
(328) S 24
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76. 'Thedﬁ:ﬂdivisdeddiﬂemnmofmeﬁmcﬁonytx]=i—withtheargument abod -
i‘ T
S y(x}=— B T frmfa s W g, b, d ¥ aieE ¥
X

1
a’b?c?d?

(1) -abed @ =5 O g

(4)
77. IfT {x)is the Chebyshev polynomial of degree n over the interval[ -1, 1], then
T, (x) S0 (-1, 1] T Fide w1 o @ o ?, W@
(1} Tolx)=0 (2 Tix)=1
3) TR{x)=2x-1 {4) T30;x]=4x3-3x

78. I[fy=a+bx+cx? and yg, Y. Y, are the values of y corresponding to x =0, h, 2h,
- then j:n ylx)dx is equal to

M ysa+bx+ex® TN yo, Y, Y2 Y ¥ x=0,h2h & TEg w9 ¥, @
j:" y{x) dx Tred ww= wm?

' h
(1) 2 (g0 + 43+ w3 R (e A0
| | h
@) 3 (9o + 261 + V) @ 2o+ +30)
(328) 25 (P.T.0.)
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9.

- 81,

ngwmfhmmm.thmwhinhefthefn&oﬁng.iamtwrwt?
WuvwdreRnd, d A= 32 o s 87
{ {(urvpw=luxwl+(vxw) () ux{vxw)={uxe)xw

) u-(uxvj=v (uxv) () (v+v)+w=u+{vew)

If u and v are two vectors, then the value of [juxv]|? is equal to
R u @ & R juxe))? W ww ¥ |
(1) (u-uw)(v v)-(u-v)? @ (uxu)(vxv)-(uxp)?

(3) (u-vp? {4) (uxv)?

The value of x for which the three vectors xi+3+2k, 21+ 74
2i+3j+4k are coplanar is J+2k, 2{+2j+3k and

A BRW xi+3j4+2k, 2i+2j+3k v.! A+3j+ak M & & &t x W 5w
’U‘T‘Tl 2

{1} 1 (2) -1 3 2 4 -2

Ifu=x?+y?+2% 4 2xys, then the value of curl grad u is

lﬁu-x’+y’+z’+2:@tﬁ!ﬂ¢m‘lmﬂuﬂﬂﬁﬂm
(1} xyz (2 x+y+z (3 0 4) 8
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The directional derivative of f({x, y, £} =2x? + 3y? + z? at the point (2,1, 3) in
the direction of the vector a=i+2j-2k is '

flxyzp=222+3y? +2° ® fag (21,3) W wilkw a-z+21 -2k @ fem &
TR AR ®m

4 . 8 o1
(1) 3 (@) 2 (3) 3 (4) 3

fuand v are ncahruandaandbmmtom,thmwtuchcfﬂmfnﬂomngmnot
correct?

Muydotn e pbaftn &, ot P § @ ¥ o R7
(1) grad (wv)=u grad v+ v grad u | -

(2) grad (ua)=u div n+a-gr&du

(3) div{axb)=b-curla-a-curl b

[4i curl (axb)=adivb-bdiva

Which of the following statcmcnts is correct for Green’s theorem for vector
calculus?

(1) Transformation is between double integrals and line integrals
(2) Transformation is between volume integrais and surface integrals
(3) Transformation is between surface integrals and line integrals
(4) Transformation is between volume integrals and line ihtegrals

27 ' (P.T.0.)
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87.

{328)

aﬁmmiﬂhmtﬁﬁﬁnﬁm—mm_mt?
(1) g et @ Yow ot % de w2

(2) T we @ wee w % i e

(3) TEE AT uE Yow el & e g R

(4) s et o Yaw eel & @9 wim A

I F = x*y?i + yj and the curve cis arc of the curve y? =4x from (0, 0) to (4, 4] in
x -y plane and r = xi + yj, the value of fc.F-dr is

'R [ Fedr ®oaE, 3R F-mxayai-;yj T W ¢ x-y 7@ W y? =4x W
(0,0) & (4,4) ® 9 R, @t ¥ _
(1) o (2) 256 (3) 248 {4) 264

If S is any closed surface enclosing volume V and F = xi + yj+ 2zk, then the
value of ”F‘-ﬁ dS using Gauss theorem will be

R F- n+w+mmswm%a‘fvmiﬁrm&ami it
[[F-nds # 7= €m

(1) v (2) 4V - . {3} 8V (4) 16V

. 2
Differential equation x? %g + x% +(x?-n?)y=0is known as
{1) Legendre equation '[2] Bessel equation
{3)] Hypergeometric equation (4) Laguerre equation

' 28
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waa i xﬁz—;3+x%';1x=—n’]y=o P @ B oTm @ wF T R

{1} g T (2) ¥ wHE
(3} i e (4) Trgt weiEw

The nth derivative of (x—1)* with respect to x is

(x-1)" | x & TG n@ FEHA B
{1} nx 2} n(x-1) (3) n! 4 n

For Legendre polynomial P, the value of Py (1) is equal to
W} ww P, ¥ @ P (1) T AR g

(1) H{T“'l]- | (2} -,i;rtimll
(3) %‘1-n1[n+u | )

(1-2xz+2%) Y2 = 3 2"P, (x) is known as

{1} generating flng::m for Legendre polynomial
(2} Rodrigue fmﬁia for Legendre polynomial
(3) generating function for‘ Bessel polynomial
(4) recurrence formula for Bessel polynomial

29 - | " (PT.O)
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(1-2xz+3%) 72 = 3 2P, (x) % i 7w & wen wm &7

n=0

Y m:;«iiﬁlqmw

(2) ¥} wyw & fw R q
(3} ¥m W & g wwE woR

(4) i e & g o g

Recurrence formula for Legendre mncﬁon is
A} W ii g o @ #

(l].'. nP, ={2n-1)xP,.,-(n-1)P,_,

(@ nPy =(2n-1)P,_ -(n-1)P,_,

8) AP, =nP,., ~(n-1}P, ,

[4_1 nP, =nxP, _, -(n-1)P,_,

The value of Legendre polynomial P,{~x} is

. WA WEEE Py~ x) ¥ W R

(328}

_1iaa_ _ 1 ‘
(1] -3(3x" -1) | @ 5(3x% -1)

(3) %{14 ax?) {4) 3x% -1
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Which of the following identities is not correct for Bessel function?

A R F R Pe o w47

(328}

(1) £(x2dp)=-x"" @ S () =xd,,
SENARS TEAREN A W S )=

. The value of Bessel function J,{x) is equal to
2

e w J, (x) W AR M
2

2- cosXx o 2 feinx REE
{1 1‘;;{- o ] N {2} --(—-—;-—-mx]
fz_ 2 '
(3) ;umx | %) Et:oax

Hypergeometric function # (o, p; v; x) is defined as
m oA F (a,B; y; x) 5 w0 o qfonfe 27

(@) B), ¥ .
P ”j-; yri
(@), (Bl X" o & (2),B) 2
[3!§ (), . ”2:'1 yrl
31
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97.

{328

Ra&mdmnmmofhyprmmsm
aﬁwﬁa‘hm% aftrren B B

3
= ad a) 1 4 =
(1) 3 (2) 2 {3) (4) 2
If functions f, =1and f, = x are arﬂwgonalon.inmﬂ[-l,l], then the function
fa =1+ Ax+ Bx? will be orthogonal on both f; and f; if
(1) A=0and B =1 {2) A=0 and B=-3

(3) A=-3and B =0 (4 A=land B=0

M wm f,=1 W fy=x @ (-11) W Twvi § A& wew
fy =1+ Ax+Bx®, flmf,ﬁﬂﬂmﬂﬂﬁ'niﬁ

(1) A=0 @ .B =1 2) A=0W B=-3
{3) A=-3 & B=0 [4]A=Iqé3=0_

For the Strum-Liouville problem y"+iy=0 y{0)+y'{0)=0, y(1}+y (1)=0,
which of the following statements is not correct?

(1) When A =0, it has no eigenfunction _
(2] When & =-k?, then eigenfunction e™*°
{3} When & = k3, then eigenfunction B, (ninn:x-mcﬁa nnx)

(4} When A = k?, then eigenfunction e*

32
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wa-frifg amem oy = ﬂ,yw]+y[a] 0, y(1)+y'({1})=0 ¥ form Freafafim
i%da—mmmﬂt?

(1) 3 % =0, N WH A o =n!'r T

(2) WM A =-k?, o QA9 BT e * WM

(3) W A =Kk?, M LT W B, [sinﬁ-mcnsmx] wm
(4) W0 3 =k?, N T TR e BN |

The interval in which function f{x):cm mx; m=0,1, - forms an orthogonal
set of functions is :

A A A e se &, O f(x)=cosmx; m=0,1, . % TOABIG FEAT W

wel R
(1) (a%) @ (o) @ (-mm) @ (0,20)

* Which of the I'ollomng is the correct valu:: of Bessel function in the integral

form?
fer # % 2 owwew W TR W a1 Prefe b

(1) J‘,(x:;:%ﬁ'coa[xsina]dﬂ
2) J,[xl-i»ﬂain[xmsﬂldﬂ
(3) Jo(x)= [ cos{xsin8)de

(4} Jo(x)= [ sin (xcos0) de

33 (P.T.0.)
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104.

103,

104,

(338)

If Laplace transform of £ (t) = ¢(a), then uplace tranaform oft"f(at]u equal
to

T TR £ (t) W A ;mﬁ Fley=d(a) ¥, M e“f(an ® WA

™ 5405 I
@ +(52) : o o(2=2)

if L{tcosat) denotes the Laplace transform of tcos at, then the value of
L{tcoa at] is equal to ,

X L{tcomat), T tcos at W A ziewH Frefm wm t M L(tcosat) W
Ll i

a3 2

s-a s’ —q? s’ -a
(2) peine (3). Fra (4} o
If a function f(t) ia defined as
o T T £ () W AW W@ TR TR R
0st<2
fith= {1 2<t<4
then value of L[ f (1)] is equal to
ot vk dwna zimehi ® A g
1-e¥ _ leen
s{l+e¥) @ s{l+e )
l1-e™ 1+e%
| Q.. S _
a s{l+e " _ | “ a(l+e®)
34
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Lettbeaooﬁnitetopoiognnnaetx.ﬁho,chM&,&cn

(1) X is infinite o

(2) X is non-finite countable

(3) X is finite

(4) None of the above

we 6 ¢ WEER X T TR wE-vRRm T B vk SR AR« Bfr R, @
(1) X swffia 2 | (@ X T-uftfm wrta ¥

(@ X Rbm ¥ (4) T & & W 8

Let f: R— R be continuous and f(q)=0, Vg e Q. Then for all xe R f{x)=
Ho |

(2} ¢, where c is an irrational number

31

(4 2

 am s f:R>REM AT [(g)=0 vqeQ, M R xeR f(x)=F Fw
() Q |

@) ¢, W ¢ O Fem we d
(3 1

4) 2

35 | (P.T.0)
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107.

108.

(328)

!gtdbemmbutofdhcretemgologiulamxﬁenthedeﬁvedaet.&-‘ofd
is e y ) :

mx @ empy

(3) a proper subset of X 4 A

wl fE A, o fafie wE X W oo SR b W A W oy TRe A R
(1) X

(2) frw

{3) X % % wgfm JrageR
“4) A

LetU, 1, r, be respectively, the usual, lower limit and upper Hmit to R.
Then which of the following is true? | pology on

(1) =, c %
@ t;ecv,
3 t, cU
4 Ucr,andUct,

w8, U, v, 1, R W %W wmm, fem i @ Tem dtn Tt SRl 4 @
Pt & & w-m T 47 | "

(1) 1, 1 = (2) T,Ct,

3 1, cU . WUct @WUCT,
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Let f: X = Y be an arbitrary function and { X, t) be an arbitrary topological
space. Then f: (X,t)—= (¥, t') is continuous if -

(1) ¢ is discrete topology

(2) + is an indiscrete topologv

(3) v’ is arbitrary topology

(4) t' is co-countable topology

o, £ XY @ MIRSE TER G (X, 1) T IR Wi e oA
FilX,x)—> (¥, v) WO m, AR

(1) + s dff o () v % R-fifw aferf 9

{3) v wfeuw wfad W (4) v We-TEh Wi W

Let U/ and 1, be the usual and lower limit topology on R respectively, a.nd_
f: R—> R be a map such that for all xe R

x if xs1
x+2 if x>»1

f[xl={

Then which of the following is true?

(1} f is U -U continuous

(2} f is not t, -1, continuous

(3) f is not U -U continuous

(4] Both {1} and (2} are correct

37 : {P.T.0.)
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111.

11a.

(328)

o fs, U W« ,Rﬂtm muﬁqmﬁmmﬂuﬁtﬁltqqf R—+R
w U aEe mmwuntm

x if xs1 -
f{x'={x+2 if x>1

A fraftrfem # @ ¥w-m v A7
(1) f,U-U B

@ fi3-5 dm ol d

(3) f.U-U dm 7 %

@ (1) W (3) ot wew

R is

(1) locally compact (2) totally bounded
(3) sequentially compact. (4] None of the above
RY

(1) wrl ¥ & geen - (2) pin: vheg

(@) St gEw (4) swiw & § W
A metric space is compact if and only if it is

(1) bounded (?) totally bounded and complete
(3) complete o (4) compact
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w wrir T gew g X, O o e o w W
(1) g |
(2) P vhrg & wapl

(3) =t

(4) guEn

Let t be the clasa conasisting of R é and all open intervals ai' the form
(q, 0}, ge. Then t is

(1} not a topology

(2} a topology

(3) base for lower limit topology
(4} base for upper limit topology

6, + T o R, ﬁaﬂmqaﬁﬁ(q,ml,qeo%wqﬂmm
fiared

(1) T wfeufy -

(2) & wied

(3) e @ awht wfeufy @ IR
(4) TR o Tl SRR W s

39 | (P.T.0)
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114,

118.

Let ( X, t) be a discrete topalogical space. Ther: which of the following is true?
{1} All subsets of X are dense | | |

(2) All proper subacts of X are dense

(3] Only X is dense

{4) No dense subset of X cxists

| nmﬂ:t:n]wmm:mtuﬁmiﬂﬁ-mmﬂm?

(1) X % woh Fwwmer v §

() X & w wgfeer T0-ugem o §

(3) ¥e X @ v | '. |
(4) X % Reft ¥R W-ugem W sfv aoff

The topology gmemmd by all closed intervals of length one on R ia
{1} cofinite ) |

(2} discrete

(3) indiscrete

(4] Neither discrete nor indiscrete

R 9w a wh a e g s i w8

(1) wa-uifm '

(2) faftren

{3) R-fafirw

(4) 7 @ fftw 3l 7 @ R-Rfiw
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(328)

(179)
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Let X be a three-point sct. Then the number of topologics on X is
a6 X T dR e Ten wge & A x W iR el # wen ol

3 - (2) 8 3) 29 4 17

The topology generated by the metricdtx,y)ul;c—yl, x,yeRnnRia

(1) co-countable topology (2) discrete topology

(3) usual topology " {4) upper limit topology
R W AW d(x yb=|x-yl, xyeR T T dfea ¥

(1) we-orf wfeufy (@) Tafes wfRR

(3) w wfeufd | (4) Jom Hm e @il

The closure of a subset of a metric space is the set of pojnt& whose distance
from set in :

{n 1 @2 o -

{3 0 ' (4) greater than 1
o Tt w % oA & v W W o b 3 A R g T A R
(1 (2) o (3} 0 (4) 1 @ it

Every subspace of a second countable space is
(1} cocountable space (2) discrete space
(3) second countable space (4) indiscrete space

41 (P.T.0)
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120.

121.

mmmmummmt

(1) wu-morh v @) AR em
@) e el wm - (4} -
Let (X, <} be & topological space. Then
(1) ext(X)=¢ | ) ext(X)=X
(3) ext (X)=4 {4) None of the above
w6, (X, <) o wifkfe e ¥, o
(1) ext(X)=4 - () ext(X)=X

C[3) ext(X)#é (4) Jvivw § ¥ B ff
Two sets'A and B are not separated seta if
1) A=(33) and B=(3,4) (2) A=(3,4) and B =[4,5)
(3) A=(23)and B = (4, 5) . %) A=(2,3) and B (3 4]
AW A B yew wgew Wk up |
(1) A=(23) W B=(34) (2) A=(3,4) %@ B=|4,5)
(Bt A=(2,3) W B =(4,5) @) A=(23) W B=(34)

(328)

Which of the fnllowing regarding separability is carrect?
(1) Every second countable space is not separable

{2) Every separable space ia Lindelof space

(3) Separability is not a hereditary praperty '

(4) Every Lindelof space is separable '

42
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yawoleen % fwm § B § § ¥-m w9 ww X7
(1) Yo% R ToE ww guwof T R

(2) Yo% guwohy we e o

(3) Yoot o SwgafivE Yo T &
(4:sﬁﬁﬁﬂammqm%

Which of the following is correct in a topuiogica] spacc'r‘.
{1} Union of any number of open sets is not open

-{2} Intersection of any finite number of open sets is open
{3) Union of any number of closed sets is closed |

(4) Intersection of any number of closed sets is not closed
wif e & Rwa § B § 3 d-w w T b

(1) Reeft ot wom & e WAt BEE g TR

(2) fomft ot witfm wom & @& vyl W sisag g

(3) Pt o s & oz e W WA W R

(@) et o e & W A W W W T R

let X be an infinite setand tbe a r.npo]ogy on X such that cvery infinite subset
of X is closed. Then t is .

(1} indiscrete (2) discrete
(3) neither discrete nor indiscrete  (4) cofinite

43 | (P.T.0)
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128,

126.

(338}

wr f, xwm&ﬁmmmnxmmwiwmghxmm
it wgeg wE R @ o« R

(1) R-Rafern

{2) fafaw

3) 7 @ fafdes o= f -Rive
(4) ey

If the mapping f and f~' are continuous maps, then f is called

~ {1) open T (@) bicontinuous
(3) homomarphism | (4) clogsed
R AR f e f! ww Al €, @ 5 e 4

(1) &= (2y s | @) w4 W

Tl.;tedbcia subsct of & metric space X such that there exists no limit pumtofA
n Ais

(1) open (2) closed (3) not open (4)" not closed
v s, AW T wE X WOW WA -wgea § fR oA % e fag ow o
A W AR '
(1) g (@ &' @ gm W (4) ¥
44
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Which of the following topological spaces is compact?
(1) Cofinite topological space | |
(2) Infinite set with discrete topology

(3) Usual wm space

(4) R? with usual topology |

Prafofir # 3 Wh-m wiffe e o 27

(1) we-affm wiftaRes w@® '

(2) fafies dfeRr-ax swifm wge

(3) wwr aifeyfas e

(4) we wifeafes wa-aE. R?

Which of the following is incorrect?

(1} Every metric space is Hauadorfl space

(2) In a Ty-space, every singleton subset is closed

(3) Every finite T,-space is discrete

(4) X is Hausdorff if every convergent sequence in X has a unique limit
frafafon # @ Fw-w W o B0 '

(1) vew udr e weerd we d |

(2) T,-vm #, WIF twE J-wgeE WY o

(3) v wehn 7, -wuw fafe o R

(4) X dued &, TR x § yow afmd s o ofers W wen @

45 T (P.T.0.)
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129.

130.

(328)

Which of the following is not a first muntnhlc npm?-

{1) A metric space (2) Discrete topological space
(3] Second countable space (4) R with coﬁmt¢ topology
frafoftr & wv-m w6 yow Toelg w47 |

(1} &% Wil T (2) Tafres wifefmn o

(3) fid et wm | (4) Te-vhfier dfem-we R

Which of thi: following is Im:t a base for the usual topologlcal space?
(1) Class of closed intervals {a, b], a<band.a_ and b are rational

{2) Class of closed intervals|a, b], a < band a is rational and b is irrational
{3) class of open intervals with reals as end points

(4) class of open intervals with rationals as end puints-

Frefafe & 3 f=-m aon wiffRes s 1 o 8 X7

(1) ¥ ot W W [a,b), a<bh W o TN b NS ¥ |

(2) %% woeii W @ [a,b), a<h W o 0% ¥ W b owibw &
{3;qatmﬁwaﬁ'mimﬂﬁﬂﬁ=gﬁtmﬁ |

() N s W e & e el &

- 46
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(328)

(185)
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The number of independent components of Christoffel symbol of first kind for a
thre:-dlmenmuna.l space cannot exceed

™ fA-foflm =@ & g yon 9wR @ frepe Wi % wE EEal ) owe
— @ Wit T B Tl .

(1) 27 (2) 18 3 ¢ ) 3

The set S={{x y, 2)e R®: y* =45, 2=2} mpmm@_a _

{1} parabola (2) cylinder {3) plane (4) empty set
WY S={(x y z)e R*: y* =4x z=2) T shffie = &7

(1) e (2) fereliome (3) W (4) R wH=1

If the plane ax + by + cz = 0 cuts the cone xy + yz+ 2x = Omperpend:ctﬂarhma
then .

I TS ax+ by +cz=0 TH xy +yz+zx =0 B sfena tan # wrem @

(1) a+b+c=0 {2 a+b+e=1
111 | 111
(3] E+E+E_ﬂ .:4] E+E+E-1

The locus of the point ofmtcmcchunofthrec mutuallypmrpcndmutartangent
planes to a paraboloid is

(1) plane {2) sphere | {3) straight line (4) e!lipsnid

1 wen e wfl wie & waew W e g w vt =@ §, 9}
(1) e (2) Tivem (3) weRTEn (4) dedgee
47 P.TO)
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138.

1"hevalueal‘1"; is

ry %1 %A | |
oy L e I C gy dlog(g)
O o Pgal e N Ry

136.

137.

138.

The Gaussian curvature at any point on a right circular cylinder of radius a is
AT o T o T wher Reiem & Aef W g ® mReR e deh ¢

o @ 2 B 1

Which of the following curves cannot be a geodesic of a right circular cylinder?

(1) Circle (2) Ellipse (3) Straight line (4) Helix_
Frffr & & #F-w1 =6 T T e Reia W sl ol @
ELE @ g (3 weR @) weeh

Which of the followin g curve y is not regular? -
i & ¥ W wr oy fabw T 47
1) r(t)=(t 63 (2) y(th=(8 %0

(3) y(t)=(costsint) , 4) y(t)=(2%¢%
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139, The number of confocal conicoids to a given ellipsoid, passing through a given
point is

;Tﬁmtmﬁﬁ@ﬁm@ﬁi#mmmﬁm

(1) 3 | (2) 4 {3} 2 (4) 6

140. A space curve is helix if and only if at each point its

1
Torsion .

(1) Curvature = Torsion (2) Curvature «

(3) Curvature + Torsion = Constant ({4) Torsion =0

T Wit 3 FEen dm ¥, R @ R i feg s

(1) §9H < ¥ lzgmxé—

3) wo + 3 = fw ) % =0

141. A space curve lies on the surface of a sphere if and only if
T R % W T 6w g R, o w e o

l _— =0 E E— . =
i1} & = o (Pﬂl (2) p+ds{ncrl 0
(3) 2 +—-tpur =0 o ‘—;~+_%cpu'1=n

(328) . 49 (P.T.0.)
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1“‘

1“‘

144.

1485,

(329

. .
Thccnnditimthattheline'-:;=d+ﬂmﬂm&ytouahthemnm;=1+ecnaﬂ-u
tan L= A+ Beoso & TiwA -i-=1+econﬂ # v w36 v R

r i

{1) A=1, B=e (2) A=e, B=1

(3) (A+e) +B? =1 ' (4) (A-e) + B =1

if A s & tensor of type (1, 2) and the inner product of A with some quantity B is a
tensor of type (2, 3}, then B will be a tensor of type

af A (1,2) W ® TRW o Aﬁmmﬂﬁwi'sim[zaym
+ 3w 1, ® B 5w R ® whm @m?

{1) (0,0} (2) (2,2} 3. (L1) (4) (3,5)
If the plane ax + 12y - 62z = 17 touches the conicoid 3x? -6y? +92° +17 =0, then
the value of a is

TR R ax + 12y -6z =17 WHW 3x% -6y° +927 +17 =0 W T F ¢, N «
LRl .

(1) 1 2 2 33 (4) 4

Thc numb:rnfmrmahcanbcdmum&mnammpomttoapambulold
ax? + by® =2z is at most

TR TN WEEE ax® + by =2z ¥ ARl g g v @ gm0 ek
t, 3 5 wftreem W ¥

M5 @) 6 @4 - @3
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146. The general equation of the cone of second degree paésing through coordinate

147,

148,

axes is '

fifm B & vy g0 wge ¥ W TR W A o A

(1} fm+gax+hy=0

(2) ax®+by? +e2? =0

(3) ax® + by + =2® + fyz+ gax + hxy =0

(4) ax® + byz=0

A torus is a surface of revolution obtained hy revolving a circle of radius b about

a line at distance g from the centre of the circle (a > b). Then the total curvature
of the torus, thus obtained, is

mgmqﬂub)ﬂ'aqnwmbm’uﬁrﬂﬂﬁgxﬁ%mmm
M 5 TR W FAeEeR Y pA wem b ]

{1} 4xab {2) 4xa’ (3) 4ab? . #0

If %y, Xg are respectively principal curvdtures at a point of a surface, then the
Gaussian curvature of the surface at that point is given by

TR, x, T R W & TR A W ger w4, B S B T e R
rnﬁm;ai%mmmﬁmt "

(1) xyx, @) ﬂ%ﬂ« (B) k +xy 4 iy +x,

' 51 {P.T.0.)
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1“'

159‘

If x,, u;, are respectively principal curvatures at a point of a surface, then the

normal curvature of the surface at that point along a direction, which makes

equal angle with the principal directions, is given by |

R «,x, FO: Pl T & o g W gE ol €, @ s Ry oA
W W TS Runst % W wne S R aeh R i ow weR Tm R
?

(1) %Ka 2} 511’2-‘51 (3) %, +xa @) Jx + %

e o X0 P . .
A tangent plane to the ellipsoid ?4- 7 +F=l meets the coordinate axes in
points A, B and C reapectively. Then the locus of the centroid of the triangle
ABC is

m%+£+ﬂ,-1ﬂmmmmmm=a,ﬂqﬁcﬁﬁaﬂm

mm.%m;tnﬁmmtm'mmml

ulgx—:—+§;+:,—a=1 | | {2)-:‘-:;+;—:+§;-=g
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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.

2. Do not bring any loose paper, written or blank, inside the Examination Hall except the Admit Card
without its envelope.

3. A separate Answer Sheet is given. It should not be folded or mutilated. A second Answer Sheet shall
not be prouvided. Only the Answer Sheet unll be evaluated.

4. Write your Roll Number and Serial Number of the Answer Sheet by pen in the space provided above.

5. On the front page of the Answer Sheet, write by pen your Roll Number in the space provided
at the top, and by darkening the circles at the bottom. Also, wherever applicable, write the
Question Booklet Number and the Set Number in appropriate places.

6. No overwriting is allowed in the entries of Roll No., Question Booklet No. and Set No. (if any) on
OMR sheet and also Roll No. and OMR Sheet No. on the Question Booklet.

7. Any change in the aforesaid entries is to be verified by the invigilator, otherwise it will be taken as
unfair means.

8. Each question in this Booklet is followed by four alternative answers. For each question, you are to
record the correct option on the Answer Sheet by darkening the appropriate circle in the corresponding
row of the Answer Sheet, by ball-point pen as mentioned in the guidelines given on the first page
of the Answer Sheet.

9. For each question, darken only one circle on the Answer Sheet. If you darken more than one circle
or darken a circle partially, the answer will be treated as incorrect.

10. Note that the answer once filled in ink cannot be changed. If you do not wish to attempt a question,
leave all the circles in the corresponding row blank (such question will be awarded zero mark).

11. For rough work, use the inner back page of the title cover and the blank page at the end of this
Booklet.

12. Deposit only the OMR Answer Sheet at the end of the Test.

13. You are not permitted to leave the Examination Hall until the end of the Test.

14. If a candidate attempts to use any form of unfair means, he/she shall be liable to such punishment
as the University may determine and impose on him/her.
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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@w:

(2) Hmrthanonealtmmanswersmtobcappronmtetotheommct
angwer, chodse the closést one.

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

1. 'l‘hethmddmdeddxﬂ'muf'uleﬁmcﬂem~fortlwpantsa,qumequalto
,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
@) — (41 ——

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

wn—ﬁhmm&ﬂ@m!&n%%mwﬂtwl

Coteag
(1) n? (2 n?-n 3) lﬂ(rHl) 3] }Mt-ll
P> S *
(179) 1 R R Y
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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

® RSTU @ V & xyzp @ q & S ®, @O i sawa wiesw
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 +U-dpdx+V dgdy =0

RTINS T oL
(4) Rdx%dedyﬂdy +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"mﬁqt:dk—qaia-ﬁm D @ D' 3 wfihh s10 w whww
x2r-4xys + 4yt +6yg = x3y* fom wlwm § ke dm?.
(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
mmm(m 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 " .
@O 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 . - :
Ry, My, A% = G, a’lanﬁmmmr 4s+4t=0 W ¥
m B = (y +2x) +5(y +2x) 2 z= ¢1ly+2-t)+x¢:(y+2x)
(;s! Z=9)(y+x)+42(ytx) L (@) z=4(x)+ea(y) + xy

8. Thcoompkggql‘uﬁoq_ofghqu.rﬁaldiﬂu@w&-n;v: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
(l] z=ax+ny+c 2 z=ax+V¥(n?-d?).y+c

(3| Z=nx+@y+c . . ' (4) z;wl(na-—aalé'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)!##rrt
), 4 (x+y+3 xy2)=0 ) ¢(x+§+'a; szo
O $tx+y+3z 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
um

(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%

S . 2 . 2
(1) L2 ® 2 lm’(ﬁj @) 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 '
w@mﬁmwﬂmmt'm&wuﬁ?ﬁmnmm%

k k2 h h
1) = 2) — 3) — 4) —
(1) h (2) h 3) X (4) 2

14. The kinetic energy of a body moving in two dimensions 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;mmaﬁmtwmmﬂmmanm%mﬂummt
(1) 2Ma® (2) 2 Ma? 3 I Ma? 4) § Ma?

16. Which quantity is an invariant for any given system of forces?
ﬁ%w&&gﬁm%hﬂa-ﬁwnﬂlmﬁaﬁmi?

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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The general conditions of equilibrium of a rigid -body are

@ e F wgem § wm vl §

() X=Y=2Z=0 (2) L=M=N=0

3 X=Y=Z=L=M=N=0 “(4) LX + MY + NZ =0 '

Which set is uncountable? e

(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=

A body, consisting of a cone and a hemisphere of radius r 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

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

wuﬁﬁﬁmﬂmtuﬂaﬂdgwmihﬁuﬁﬂwmﬁmm» ", @
dwr an B

of  e@” e@" e

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 @) quE @) %\(E
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 fﬂ x3y?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 ® wRwE
(1) y=-= @ y=-1+43 () y=-x+3  (4) y=-x?+3
X X

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
FATE 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

Q) wwwmwr (4 T e

26. ‘IhevalueofL{m't;m}u

L{%ﬁ}wmt

(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 N (Rlnm tmble nowhere . ,
(3) differentiable at the origin only (4) ntiable at z=0 and z = ‘;‘
s RNIDT 5 P .

(179) | (P.Y°0)
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31.

32.

(179)

3 f(z)=|z|?

(1) W TR w3 ' (2) = B sawahg W R
(3) ¥ qElg W Fawaa R @) z=oaﬁzg'=immt

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 ¢
() 12 -201212 1125 @ 12 -231>12 1 +] 25
@) 121 -22151 21| 2, @ 121-221212] 135
The value of I'(a)T(1-a) is

F(@)T(1-a) ® 7= }

(1) sin ax @ sina @) —
S1n an

(4) rsina

If S is the surface of the sphere x? +y? +2z? =1, then the value of the integral
Hs(axdydz-rbydzdx+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

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)

8
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fxy)=|x|+|y| T shonfea v f
(1) (0,0) = waa 7 ¢

(2 (0,0) W srwerfia

(3) (0,0) ® w R, Ry swwerin 7@ R
(4) (0,0) W wm M swwerim

- -

The value of curl (uxv)is

-+ -
curl (uxv) % 99 2

- - =+ -
(1) vxcurlu -uxcurl v

- 5 - Lo -+
(2 (v-V)u -(u-V)v +(div v) u —(div u) v

- -+ > - - - =
(3) (v-V)u +(u-V]v+vxcurlu+;:xcud_::

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

For an Einstein space
wmmtm

M Ry=tg; @ Ry=Ry () Ry=Rg,

The test for convergence of an alternating series ' Was given by
(1) Cauchy (2) DAlembert  (3) Raabe
@ W] MR ¥ aftmer w1 olew fsed g Ra mae (!

(1) weh (2) -senwd (3)

14P/217/5 Set No. 2

n

) Ry =R99

(4) Leibnitz

(4) frfim

s,
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1, when x 'is rational

ﬂ""{-l, when x is irrational

then [7] f(x)dx is cqual to

b-
(1) -(b-a) ) (b-a) 3 0 | @ =2

|

af

e L
711 - x ot

@ 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 :
@ % f, [0, 1) ¥ fraag whonfa R

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

f(x)=p/q, ¥ x ¥R wfgwam w0 § N QR W7 & p/q L, fo{f"(x)zo,ﬂilxﬁf
¥t e @ 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
PSS L I
l+2p 3p+4p+ tow
is convergent if
et ® aR
1) p<1 @2 p=1 3) ps1 @) p>1

3. If Sis a subset of an inner product space V, then S*1! is equal to
W 5 AFRE EEA TR V W @ IwrsE R, @ S wmmwo b

() s (2) st @ st @ v

Q If the functmn f(z)= u(x,y]+w(x,y)uanalytlc then
® " f(z)= u(ath(z.y)mﬁ @

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

0x O0x dy 9Oy ox 0y dy ox

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

(@ +Ba <P is
R a,p @ wfw aRE m wf & aﬁug mllﬁ;mau “pﬂ 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 R U w e v E o R R R, @ [R(T))° wer @
(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

ﬁq(acola, bsma,O]ﬁW!ﬂ'm +L-i_=1i:m!

a2 b? 2
(1) x—acosa_:y—bainﬁizr"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 hbcoso:
12
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. liphweofmcmmﬂMu’+bg’+w’=Ih

m!ﬁmax’wy’uz’ﬂisf-ﬁmﬁﬂmmt

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

(3) x2+yz+zz=a2«l-!)2+c2 4) x2 4 +zg=_1_+ 1 _!._

. y 2 b2 c’

Aphnepasaeathroughaﬁxedpoini(qﬁ,c)andcutathéaxeainA,B,C. The locus of
the centre of the sphere OABC is

mmwﬁwﬁ%(th)ﬁmtmaﬂm\ﬁ%ﬂ AB,C & wm &1 W
OABC ¥ ¥3 1 famw §

(1) 2+£’-+-‘3=1 2) a,b.c_,
X y z X y z
- 3) ax?+by? +z? =1 Coe 4) ax? +by® +c2? =2

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

mm@wm.mmmt,ﬁmmrmammmg
t, ®@m

(1) 2(x?+y?) =22 (2) x?+y? =2¢2-

@) x*+y? =z? @) x3sghes¥ilgT T E )

13 ' @r.d’.f" |
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49. 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

80. The equation of the cone reciprocal to ax? +by? +cz? =0 is

ax2+matm2=0tmﬂ§ﬂma

' 2 .2 .2
(1) ayz+bzx+cxy=0 ) f___+L+£_=
: a b c
(3) £+%+£y-=0 . @) a®x? +b3y? +c222 0.
a c

81. 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

‘lﬁd’wmﬂaaﬁnﬁ,iﬂ%mt
X

(1) T wwgfeee afm & 2) @ v wlm &
(B) #9 2 ¥  wyhfee Ry * 4) ¥ 2 ¥ w PR Rn F

(179) 14
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dBr wxi +g-; +ck1und repirt, thon—the aide 'd‘dinF" 7) is

[ e
2t UL

Iﬁr x:+y;+zk3ﬂ'{r |r| iﬁdnr(r r]‘ﬂmt

1y o @ ™ B A (@) (e

- S o : - - - -+
Ifa, b, c'beasyttcmofvectomreciprocaltothemtemq,b c, then d'-is equal to
- 3 -

R w7, b, ¢ ® fPww e 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]

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

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

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

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
WMAMN A FNF e M b gw ¥R AR TR R e g w
T Bl 4 A R SR B17

(1) mg (2) -2mg 3) 4myg (4) 6mg

A particle coming from rest from infinity will reach the earth's surface with & velocity
fwen A IR AW BT T W gah A T ) e deelrigie: s 0u0. w*;
m Jor ) 2gr (3) 3gr “ 2/ :

15 . "3’”
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67.

61.

(179)

A point executes simple harmonic motion such that in two of its positions the velocities
are u, v and the corresponding accelerations are a, f. Then the distance between the
positions is )

w%mmmﬁﬁﬂﬁmt&mﬁﬂﬁﬂﬁihuvmmma,ﬂh
™ W % e 6zt

UQ ""“2 02 -—u2 v-u 02 +u2
(1) «ep (2) « B . ) «+p (4) «+p

- The formula for angular velocity of a particle P about a point O is

WP AR OF o Wi Ao d

=."£ .=—'4_’. é:g 4 9=-—v—
() 6=2% @ 6=% @ 623 @ 6=

The normal component of acceleration of a particle moving in a plane is

wminﬂmq&mtmmmﬁmmt

.2
1 s (2) 270 +r8 3) S? @) 7-r62

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

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

If 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

16
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Hﬁmﬁu@m.m,ﬂ!_ﬁp_mﬁmaﬁattwmwiﬂiaréwm
Fww # ff grawen ¥ @, D R W T B w0 8

(1) vt anawren i mmﬂm

(3) R wrTEEm | (4) @ wnarEEn

If T 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

Forces P,Q,R act along the sides of the triangle formed by the lines x+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

Rl =& qRewer R
(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
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

!ﬁtmmﬁ+P@+oy=Rﬁmaﬁ%Wlﬁﬁﬁﬂmm%m

dx?  dx
Tw R fen wiew % 2 i wl @ sEwwn @ R
d? d’y ,dy_
(1) ;%+Qy=0 P)) 1P o =0
Y oW, ov0 4%, 0 iy pyag/ =
- S R "M

17 ' F.7e)
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67.

(179)

-

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

R 2-Px+Qx? =0, @ %+P.%+Oy=0mwﬁﬁmmﬁ

(1) y=x @ y=- @) y=e (4) y=e*
dx »

The solution of the simultaneous cquatlons Et_—y t, t+x lns

-ﬁ!illl—-y t,%—-l»x 13:1153%

(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=-csint-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‘ammm%mmm

\ .
%+P%+@=Rﬁwﬁamﬁx%ziﬁiﬂﬂﬁﬂ%ﬁﬁﬁﬁﬂﬂtﬂﬂﬂ

wafE ® SRm?

d?y Q R d%y P ,
(1) dz—*‘j“;y—a (2) dz’q - 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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Putting . x=¢. .and .depoting. S by D, the differential equation

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

2d y
dx? | )
x=¢ ™ w 3 % R D A wffa W W HaHhd mﬂwr' 2ny+7x§x+l3y=logx
feadt 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‘

The orthogonal trajectory of the family of curves r® =a is
TH & RAR 70 =a F TERVAT T R - : ‘ S

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

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

(1) e () xe* (@) Lxe* (@) Lxe

4
The general solution of the equation N i’ +m*y=0is
dx

4
mgx_f+m‘y=owmzat

(1) y= cle"“""E cos (mx/J2 +c3}+c3e""""’5 oos_(mx/J‘L_’ +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 cot(mx/J5+cg)+c4

19

Downloaded from https://pkalika.in/que-papers-collection/



(212)

14P/217/5 Set No. 2

73.

74.

75.

(179)

If % [%E-?;.—} is a function of y alone, say f(y), then an integrating factor of the
x dy

equation Mdx+ Ndy =0 is
R % [%}":“‘%g‘) Ay #owE L, oW ﬁ? fly) &, @ @@ Mdx+Ndy=0 =
EaE ToREYE f |

(1 fly) 2 [fly)ay 3) /W @ /v

The singular solution of the equation y%px+£, p=%, is
: p

my=px+g,p-@,?ﬂ!ﬁﬁg
p dx

(1) y?=ax @) y? =2ax 3) y? = dax @) y? =4ay
The general solution of the equation p =log(px -y), p-%, is

wf® p =log (px - y), p=%. w ' e R

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

(3) 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

d
Z“:@:Qy"m%uﬁmﬂa&,aﬂpmomxtw&y“ﬁMRaﬁt
frafafa & A AR ww Ww = § agen 1 wwan 27
1 1 1
(1) - 2) - - .
yn—l v (2) yn v 3) yn+l_v (4) yn-2=v
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
I afleRw sec? xtany dx +sec? ytanx dy =0 & W ¥
(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’ﬁﬂ‘wm _ R
(1) 2 @ 3 @3 s @ 6

179 ‘ 21 o)
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80. The order and degree of the differential equation

Jasa gt
5/2
1+[-Ci_y)2 =S£y_
dx dx?

are respectively
¥ @ o §

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

81l. TheaumofB(m+l,n)andB(m,n+l]is
B(m+Ln) M B(m n+1) 1 Avea R
(1) B(m, n) ' (2 B(m+in+1)
(3) B(2m+1,2n+1) (4) 2B (m, n)

82. If V is the volume enclosed by the three coordinate planes and the plane x+y+z=1
then the value of the integral HIV x'"lym 127 de dy dz s

® v RS wEel R W xeyezol 3 RU wmm @, @ e

t

() DOT(m)T(n) | &) T ()T (m)Fm)
rfd+m+n) Fl+m+n+1)
r{)r(m)r(n) I‘llll“m![‘!nl
(3) ~ e I
Fl+m+n+2) ) r( +m+n+%]' =
(179) 22
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- 83. The value of the integral j:x'j"l(l-xl"“‘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

I = wmt
, ,
o 15 @ X @ = @ ==
2¥(ax) '
88. The integral J:a x,‘m 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 y2=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 mm

7 CNPURIETY [N SRS {3 SRCRNE O] -u Ay
(2)mx’*wmmx h,y «ftm
@lw@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:(%]dxdywmt

m 3 2 3 3 2 @ 1

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

'

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

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

2 cy/2 ‘
The value of the integral Il J‘:l ydydx is
2 (y/2
A L j:’l ydydx # 1w

7 7 ' 7 1
M= @ 15 A @ <

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

aﬁm%wqw%m'@mﬁwhﬂb(b>a){ﬂm‘@Hm*W:‘fﬁﬂ
IqA AR-TET T qER R

(1) 4n2ab (2) 2x3%ab (3) x2%ab (4) 4n2a®p?

24
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'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
Thcvolumcofthemli]dgmanedbyrwdvhgthcdﬁpuf—:-+£—;-:lnhomth¢y-aﬁsh
a
2 2
w:_2+%=1ty-mtm:qﬁ%maanmt

(1) $xab? (2). $xa’b B) $xd® 4) $xb°

The intrinsic equation of the cycloid x =a(6 +8in8), y =a(1-cos ) is

W% x=a(0+8inf), y=a(l-cos8) W Hu whwwm ¢

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

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

w22 _14c080 ¥ R %S w ww R
r ady
m 22 @ 22 @ 22 @ —
siny sin‘ y sin sin” y

v
The length of the arc of the catenary y=coooh[%] from the vertex (0, ¢) to the point
(x1, 41) is -

L PR ﬁ=5 (x1, ) ¥ &30 y=cooch(‘) tw_‘ waf §

c . - - ..

M yi-c? @ y?-c? @ s+ W e
25 - s
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The perimeter .of the curve r =2acoa® is

W r=2acos® ® wRfAfx R

. (1) 2xa 2) ra (3) 4xa (4) 8ra

96.

97.

(179)

The whole area of all the loops of the curves r =acos 48 is

. W .rsaces 40 ¥ T W W Fw dwew d

2 xa? 2 é
(1 =- @ - @) s’ @ <

The area inchaded 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
(1) xa? (2) 2xa? (3) 3xa® 4) 4xa?

ﬂ+f
x—uu r-ln n- r

is equal to

m i1 "”)ﬁmtmt?

x+o TSN
x n x n
= z | 4) Z42
(1) 2*1 (2) > 3) 5 4) 2*

IfI, = Icot" x dx, then I, +I,_, is equal to

R 1, = Icot" xdx, @ I, +1,_, o }

cot" ! x n-1 n-2 n-2
1) -=— ) c": lx @ St~ x

n-1 -1

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

-101.

102.

'1“0

\79)

mexmnnxdxm

'ﬁmﬁn?ﬂtﬂﬂ!n-mﬁ'ﬂﬂ.ﬁmﬁmmxﬁnnxdxﬂmﬁm

. 2m 2n
1 2
e S )

7. ©

n—m-

The value of the integral ‘[:con‘xdxis

i~ I:coa‘;cdtﬂmﬁ

1) — 2) —
”‘ 16 ) R &)
The value of the integral I;—x-—'—m;{—dxm
Ce T M1 vos®
= x8in x
TS dx & TR -
Ll+coo’x '
2 2
) L X
(1) T ) s . 3)

The value of the integral ﬁ”lqua is

2
- L:’ log sin x dx % WA

() =log2 . (2 -Zlog2 @)

27

0

%

)

~log2:
5084,

@)

4

4

A4

2nm

n2 —m?2

]

o)
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104.

108.

106.

1070'

108.

(179)

1/3
dx is

An apwopﬂate substitution for the integral I i""x
+x!

m]‘l”‘ dx ¥ forg @ 3w i 8

1+x!/

(1) x=t3 2 x=t* (3) x=1t'? 4) x=t°

The minimum value of x? +y? +2+2 is attained at
X'y

x’+y’+3+§mwmhﬁqmmﬂm?

P 4
(1) (22) 2 (L1 @) (4.4 @ 2.3

The function x3 +y° -3axy has a maximum or minimum at the point

_ mx:’ﬂ;s—Sﬂxyﬁg-————-“mmﬂﬁl*ﬂl

1) (@a) 2 (0,0) (3) (a0) 4) (0,q)

The envelope of the familyofcurvesy:mxu}a’m’+b’,mbeingthcpnrameter,ia
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
@ 4 % () X
x2 42
The evolute of the ellipse = +¥__1is
2 ;2
a‘ b
xz
¥ 1w za R
a? b
‘ 2
(1) (ax)?/3 +(by)2’3 =(a2 —b’)’“ 2) x3/3 +y2,(3 ='a2 _bz’ws
2/3
(3) x? +y?/3 = g3/3 L p3/3 @) (ax)?/3 +(by)?/3 = q2/3 p2/3

28

Downloaded from https://pkalika.in/que-papers-collection/



(221)

14P/217/5 Set No. 2

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

a(r,8,4)
'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
110. When transformed to polar coordinates, theequanong—-;-‘wa =0 becomes
_ ax? ay?
2
Wﬁimﬁimﬂaﬂﬁ«m?—"- a——_ou\mt
bx? 2y’
) Qu, 1%, @ 2lu, lou 1 0%
ar2 2 2 ) 5-—5_ ;Eﬁ- _..2_?”_2_
2%u 20u 1 9%u 3%u 82
3) L2, &, - %Y o L P
”ar ror 2 592 @ 2 92 =0
’ . Ve 2 2
111, Ifuuahomogmeonamncﬁonofx‘andyofdeg‘een.thmthcvnlueofxa——q-y L
is ax? 0x oy
3%u %u .
RVuxMywmpmusmm e @, 8'xT %,y %Y & am om
ax? T oxady
du
M (n-n @ n @ (n-n 4 n
ox ox dy dy
112. x_:’ log(%) is a homogeneous function of x and y of degree
x’log[!}xaﬁtywmwt.Mmat
X
(1) 0 (2 1 3 2 4) 3
1113. The curve r=qqop59;l§uj_lgm ‘ } oaey &)
(1) 1 loop 2 3 leope (3) Sloops  {4) 10 leape
179) | 29 o)
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114,

118.

116.

117.

(179)

(@) rcos(8-a)=f'(a) ) (4) rcos(8-a)=

a® r=acos 50 ¥ W d/AR €
(1) 1% 2 3% 3 5= 4) 10 &

An asymptote of the curve y =tanx is ‘
TH y=tanx W & 33w

= . .. 3=
2 (2) x=3 (3) x 2 4) x 2

(1) x=

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

‘ﬂﬁumne)=0qu§lﬁ,iﬁm-}=ﬂ0]mwmt

1

(1) rsin(8-a)=f'(a) 2 in(6-a)=
d @ el e

1
fla)
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 Q) 4 4 1

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

2 2
(1) x2-y?=qa? ) "—2+%?=1
a
A B
3) y=mx+c+;+-x—2 @) x°+y® -3axy =0

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

e o o
w 2E- @ - o 2L

119.

120.

131.

122.

ar9)

(223)

W p? —ar ¥ foq am P

Foranycurvcr%se—haavalue

=¥ ﬂn(rs%m = R

(1) cosé (2) sin¢ (3) cosy

Fwanymrve%ioequnlto

ds -
Mﬁtﬁ!d—dmt’

(1) % @ rp @ L
) P

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
ti’nw—tii g

- 31

x 0
® 23
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123. 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

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

(1) x>-1 only (2) x<1 only (3) |x|<1 only 4) -1l<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

128. Which function is continuous at x =0 ?

¥ B x=0 W §aq 27

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

126. 1f r=v(a® +b?) and ¢ =tan"!(b/a), then the nth derivative of e cos (hx +¢) 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)

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

logcosximmix‘wmt

l l

(179) 32
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131.

(179)

(225)

14P/217/S5 Set No. 2

3
lfwcmdcou(f—-re)inpowmoto. the cocfficient of%—Iia

Iﬁ.ﬂm( +o]wotwﬁiimﬂ a\ wmﬂm

1 1 1 1
1) —= 2) —— 3) - 4) -

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

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—mmmﬂuﬂwm-ﬁmmmvwiﬁmmrﬂﬂﬁ@
WO = W A

(1) n @ m 3) n+m 4) n-m
2 0 0O
e .1-1' 8 00
The characteristic values of the matrix 10 30
7 4 -1 4
20 0O
-1 5 00
TR ¥ sftenafe wa
10 30 t
7 4 -1 4

1) 2,345 @ 2-34,-5 3) -23-45 4 -2-3-4-5
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132.

133.

134,

(179)

If A,A2,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]
1) |AlAy, |AlAg, |A]A 2 y —
(1) 1A[Ay, ARy, AR, ())Ll 2 A
1 1
@ L L L @ —— L 1
Ay Ay Ay TAI2, |AlA; |A]A,
6 85
The skew-symmetric part.of the matrix |4 2 3| is
9 71
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 o2 B) |6 25 @) [6 0 5
22 0 -2 -2 0 751 150

If H 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 (3) H+N 4 G

34
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If Ais a square matrix of order n, then {adj A{ s equal to
R AT 0w W e W, N ada] WA g
(1 11”2 2 LArt 3) 1A|" @ A"

If T and S be linear operators on 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)
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

If H is any subgroup of a group G and g, b are any two elements of G, then Ha = Hb iff
uﬁH‘ﬁaﬂmGme@sﬁtqucﬁﬂiamﬂ,aﬁf{aﬂ{bﬂﬁ
i ¥wa R

(1) abeH (2 ab'eH i3) a'beH @) a'b'leH

How many elements of the cyclic group of order 8 can be used as generators of the
group? -

w8 % wh W & A s W % W & w0 A wam d wR o ww E

(1) 2 T @3 @3 4 “ 1

35 : . |mYo.)
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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) oK) —olH
SHAK) (4) o(H)-o(K)-o(H NK)

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) & 30 /N N & 700 w1 § _
(2 @ s = w N wwdn w pts e f
B) @ & W W T & F7 W &
(4) T & ¥ Y Rves 8 2 ¢

142. Which of the following is not an pquivalcnoe 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

) % % ¥ Z R aRb IR a-b @ wqwts ¢ g R @Fw R

3) mqﬁimtﬂaﬂmaRbﬂﬁab=lmMmR

@) ¥ ¥ W W TRE W TN

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) x'ax, where xeG

3) a!

(4) ax, where x€ G

wﬁmgtm;wnntlﬂotmmuﬂiﬁm“nah

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

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

~o(G)

o(N)  -=(3) o(G)+o(N) (4) o(G)-o(N)

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

(1) Ome (2) Two (3) Thiree - ) Foar
w AR whw e ¥ R R % 0 £ o FE S IV EED T
1) == 2 (3) M ooy e (= o

37 P.10)
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146. 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
147. 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

() IroE, wweww, ey A -
(4) %, srerE M arwg
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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'jroupc?
(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) ¥ ac G W WWRRw (JhfemaR)

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 . ®T0)
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a1 % waew R TR wemdlt ¥ wgEE Q W aRb W whnfa R aR a<h A w
TN R

(1) =gea t, g wafm ol s T R
(2) wwfim R, feg Fge ol e Tl R
(3) wwmws R, feg @y ik wafm 8 8
(4) swme T R, ey wgew R wwfia R

*hw
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