
• Question Papers 
ExamCode: RA_l\1ATH_162015 

I. Let G be an)' group and g a fixt>d t>lt>mt>nt of G. Th(' mapping «p:G~G dt>fined by «p(x) = g x g·1 is: 

I) Not an onto fum:tiun 
~An isomorphism ofG onto G 

2. If a + bi is not a unit of J[i) then­

!) a2 + b2 = I 

~a2 + b2 > I 

3. \Vhkh of the following is not an integ1·al domain? 

I) J 17• the ring of integers mod I 7 

3) Any tidd 

2) Not a homomorphism 
4) Not :m isomorphism 

2) a2 + b2:;tl 

4) a2 + b2< I 

2.) The set of all integers 

4. Let K b(' tht> field of complex numbers and F be the field of real numbt>rs. Tht>n which of tht> follm.,.·ing 
statement is correct'~ 

5. 

I) G(K. F) is a group of urd~r 4 

3) Th~! fixed tidd ofG(K. F) is K 

The splitting field of x~ + 3x +4 over the 
field Fo ofrationalnumbers is: 

.-\. Fc1J7) 

B. F;I-J7) 

7 F0 ! J71) 

D. F:> (';') 

2) G(K. F) is a group of order 3 

~The fixed tie ld ofG(K. F) is F 

6. In J7, the field of integer mod 7 find the "'alues ofa and bin J7 so thnt I + un2+pb2=U where u=l, fl=2 

~=3,b=4 
3)a=~,b=S 

2) a= 4, b = 3 
4) a= 5. b = 3 

7. The group G is abelian iff for any hvo elements a nnd b in G (ab)2:::: 

~a2b2 2) ab 
3) b2a2 4) bn 

!!. E~ry abt>lian group G is n module over­

J-J"The ring of integers 
3) The ring of complex numbers 

9. AU)' finite ~tbelian group is: 

Jlf'rhe di rt:~:t produ~:t of cycli~ groups 
3) The direct sum of non cyclic groups 

2) The ring of rationals 
4) The ring of reals 

2) Th~ dirt:ct prodm:t of non-cyclic gro ups 

4) fhe dir~ct sum of abe lian groups 



10. If Lis a finite extension ofF and K is a subfield of L which contains F, then-

I) [K : F] x [L: F] 
3) [K : F] = [L : F]. always 

~[K : F] I [L : F] 
4)[L: F] I [K: F] 

II. The number of p-sylow subgroups in G for a given prime pis of the form-
! ) kp. wht:!re k is an integer 2) I - kp. \\'ht:!re k is a real number 
~I + kp, where k is a non-negative integer 4) k+p. where k is an integer 

12. Let f: G --+G' be ~n Isomorphism. lfG is cyclic then G' is: 
I) Abelian 2) Non abelian 
~Cyclic 4) Non cyclic 

13. L.et f: G -+G' be an Isomorphism. If G is Hhdian, then G' i~: 
I) Non abelian ~ 1\bdian 
3) Cyclic 4) Normnl 

I 4. Find the generators of the cyclic group G={ 1, -1, i, -i} 
1)1,-1 2)-l,i 

3) i, I ~ -i.i 

IS. L.et G be a group of enn order and e be its identity. Then there exists an element ate in G, such that a 1 

I) a 
3} 2a 

16. If the finite field F has pn clements, then F is the splitting field of the polynomial-

2) xnr- x 

4)xr111 -x 

17. Suppose f{x) exists for x > 0 and f is continuous for x?:: 0 with f(O) = 0. Further if r is an incre~sing 
function then g(x) = f(x)/x, x > 0 is: 

~onotonica!ly increasing 2) Decreasing 
3) Neither increasing nor decreasing 4) Strictly increasing 

18. A piecewise continuous function on a finite interval bas-
I) A countable number of discontinuities 2) lntinite number of discontinuities 
3) No discontinuities at all ~A finite number of discontinuities 

19. 
{ 1, xis rational . 

If f(x) = 0, X is irmrional then which of the 

following is a valid statement? 

A. f is Rien1ann integrable on [0~ 1] 

B. f is not Lebesgue integrable on [0~ 1] 

C. £=1 a.e on [0~1] 

J'- f =0 a.e on [0)] 

• 



20. Consider the following two statements. I. A monotonic function on [a, b] is of bounded variation on [a, 
• bill. A continuous function on [a, bl is of bounded variation if r(x) does not exist on (a, bl. Then, 

21. 

I ) Both 1 and 11 are true 

"' I is true and II is false 

If E is a bounded set of real numbers not 
containing the pointx, then f(x) = 

1 
--txEEJo;: 
X -X0 

A. Is not continuous onE 

B. Continuous onE 

C. Uniformly continuous onE 

~ Continuous but not uniformly 
continuous on E 

2) I is false and II is true 
4) Both are false 

22. Consider the two statements given below I. A dosed subset of a compact is compact II. A compact set 
is bounded. Then, 

I) Only 1 is true 2) Only 11 is true 
3) Both 1 and II an~ false ~ Both I and II an~ true 

23. 
( X . J -. x .. o 

'.XI 
The function [(x)= l A, x=O 

A. Has a jump discontinuity at x=O if A=O 

B. Has a jump discontinuity at x=O if A=l 

y Has a jump discontinuity at x=O for all 
values of A 

D. Is continuous at x=O 
' 

24. Let X:;: [0, 27t] andY ={(x, y)/x2+y2"" l}. Then f: X-+ Y defined by f(t) =(cost, sin t) 

I) Is ~ontinuous on [0, 2n] but not onto 
3) Is onto but not one to one 

2) Is one to one but not ~ontinuous 
Jfls continuous one to one and onto 



B. If [x] denotes the greatest integer that does 
not exceed x and n is a positive integer 
then 

~ [ x] is equal to· 
x-.n 

A. n-1 , n 

c. n+l 

D. 0 

26. If lx- 21 < 1 then lx1-41 is (xis a real number)­
!) Also less than I always 
3) Equal to 2 

27. 
8

mll 

If <f> .. (x) = J2IT ' for n = 0, 1, 2, .... , 

where X E [0,2rr], then norm of <p100 is: 

A. 100 , 1 

c. 0 

1 
D. Fn 

28. \\"htclJ c·f [h• ronowmc b ~rr-ct., 

A 
ao111n{ 1 • .!. )•rn~ I)( 1-.!.) 

•. n ~. n 

IH C"'D"\-..rpnt 

If Bo~lj(l+ ~ )ud q( l- ~ ) 
a" d1verpnt 

n ( l • .: )•ocoavur onl and 

(' .. " 
fi (I - ~) .. diverronl 
.~ r 

~ (1 + ~)i•dwerpnland 
D 

Ji ( l - .!. )~o <Onverpnt 
"" n 

~Less than 5 
4) Is equal to 4 

• 



• 29. Ifm I> an integ~rand if x + 2mrr is l'E'al 

then· 

lA. ~~~ .. 1~~ 
I IFI<Il 1 •·· sin-
• 2 

c. ~~ .~Hsin n;~l 
--

D 
L> 2:--I , ·~1 l 

•· lsin ~I 

30. Which of the following statement is not correct'! 
1) Every singlt:ton set has measure zero 

3) The set of rationals has measure zero 

31. nx 
If fn (X)= l + ·? 2 , then the value of n-x 

1 

limf fn (x)dx is equal t.O-

0 , 0 

B. 1 

c. ·~ 

D. Y: 

32. Find out the correct statement. 
I) Constant functions are measurable 

3) Continuous functions are measurable 

2) Every countable Set has m~asure z~ro 
/J There an; only a finite number of sets having 

measure zero 

;(characteristic function of a set is measurable 

4) Iff is measurable then its positive part F is 
measurable 

33. It' f and g an~ measurable functions defined on a measurable set E an f if c is any real number then 
which of tbe following statement is not correct? 

I) f + g is measurable on E 2) f- g is measurable on E 

3) cf is measurable on E /J f2 is not measurable on E 

3-t. The collection of open rays in an ordered set A is a sub basis for tbe __ topology on A. 

£order 2) Product 
3) Standard 

35. The sequence {po} is said to be bounded­
! ) If its range is unbounded 

3) If its domain is bounded 

4} Lower limit 

~fits r~nge is bow1ded 

4) If its domain is unbounded 



36. If r is defined on [a. b] and if pis a 
partition o[[a. b]. then upper Riemann 
mtE'gral is gi\'E'Il by· 

4'1 
-b 

J f(x)dx = inf~,.(P,f) . 
b 

B. J f(x)d:-: = inf u(P, f) 

-· 
b 

C. J f<x)dx ~sup -·fP. 0 
I . 
I 

' 
I D. 

J f(x)dx =sup v(P, f) 

-· 
37. 

The Laurent expansion for f(Z) = ~ 
1-z~ 

around z = 1 exists in the region. 

A. lz-11<2 

B. O<lz-11<2 

y. 1 z -II> 2 

D. 1 <I z -11 < 2 

38. If f(Z) is defined and continuous on a closed bounded set E and analytic on the interior of E. Then the 
maximum of lf(Z)I on E is assumed-

!) Inside the boundary of E 
~Only on the boundary ofE 

_,9, A finite product of countable sets is: 
I) Finite 
~Countable 

~0. The gamma function is: 
l ) An entire function 
3) A harmonic ftmction 

2) Outside the boundary of E 
4) Never on the boundary ofE 

2) lnitinite 
4) Unl:ountable 

~A meromorphic function 
4) Constant function 

~ 1. On a closed and bounded set E, the absolute value lf(z)l of a non-constant harmonic function f has-

I) A maximum onE and minimum inside E 
~Both maximum and minimum on boundary of E 

2) Both maximum and rninimurn ins ide E 

4) No minimum but a maximum on boundar) of E 

42. What type of singularity does the function sin h n:z have in the extended complex plant>? 

I) No singularity in the extended plane 
3) Pole at z = CIJ 

~ssential singualrity at z = oo 
4) Removable singularity at z= 0 

• 



43. The genus h of sin nz is equal to-
• 1) 0 2) 2 

4) 3 ~I 
44. The Legendre's duplication formula is: 

A. .Jn-}(b) = 22z-1.~.~(z -1/ 2) 

y. .f;~(2z) = 222-1.~.-J(z + 1/ 2) 

C. Frr J(2z) = 2z-l . .,Jz . .j(z + 1/ 2) 

D. -5-}(b) = 2~~-~.~ .-j(z + 1) 

45. If f(z) is analytic at z0 with r(z0 ):f. 0. it maps on neighborhood of z0 conformally and topologically-

46. 

47. 

l) Into a region 

3) Onl! to one and onto a region 

The Laurent's expansion of 
1 

--,n.l.idinO <I z I< 2nis: 
( e' -1) ,. 1 I I 1 ; 

-----z--z + ..... 
z 2 12 720 

B. 1 1 1 l 3 
-----z+-z + ..... 
z 2 12 i20 

c. 1 1 l > 
---z--z + ..... 
z 12 720 

D. 1 1 1 1 3 
-+---z--z + ..... 
z 2 12 720 

The value of lim i(-1)" -
1
-is: 

!n-+X' -xo z- n 

J' 
TC 

--
sin nz 

B. 1t cot rtz 

c 
C. 

1[ 
--

' sin- rrz 

11: ;cz 
D. ~.cot~ ., 2 

2) Into a sub region 

~Onto a region 

48. The coefficient z5 in Taylor's development of tan Z is: 
1) I 2) 1/3 

3)1115 ~2/15 



-'9. A power series expansion of the form 
r> 

I £\(z-a)" is possible iff(z) is analytic in-
rt=-x 

A. lz-ai<R 

B. lz - ai>R 

C. lz I<R 

y R1< I z- a I< R2 

50. If ttz) is analytic and non constant in a region 0., then its absolute value lf(z)l has-

I) Maximum in n 
,ji!Not maximum in n 

2) Minimum inn 
4) Not min imum inn 

51. 
The relation between the genus hand the 
order A of an entire function is: 

y. h~A.<h+l 
B. A.~h<A.+ l 

C. h < 2A. ~ )~,. + 1 

D. f~ = .jh(h + 1) 

52. For f(z) = e111, the point z = 0 is: 
I) An isolated zero 
J) Pole 

5J. A subspace of a topological space is itsdf a-
~opological space . 
3) Metric space 

54. Poisson formula is: 

A. 
1 J R- Ial u(a)=- --u(z)m' 

21t I<!• I. I z- a 12 

~ 
1 Rl I ll 

u(a)=- f - al u(z)d'"" 
2:n:~ ... lz- al 

1 R1
- a f 

c. u(a)= - f I u(z)d,· 
21t ~ot·A I z-nl 

D. 
l f R:+l.al: 

u(a) =- u(z)d\· 
2;'1 l•• t. I z+ all 

2) Removable singular point 
JW"solated essential singularity 

2) Sphere 
4) Open base 

• 



• 55. If the second fundamental co-efficients vanish everywhere on a surface then the surface is a part of a-

56. 

57. 

58. 

I) Circle 
JI/'P tane 

[ :· :" ~-] is equal to-

A. K 

B. r 

C. kr ~ 

.Y. k2r 

The equations - -" H-~1 = ( F~I -GL)t; +(FL- E\I)r~ 

H2~~ = (F~-GM)G + (F~I - E~);z are 
known as· , Weingarten equations 

B. Gauss equations 

C. Codazziequations 

D. Quadratic equations 

1[ ·2 
.. . n d(CT) 1fT=- EC +2fu,·+G• ,,t· = - --;-

2 - dt .cu 

--and\"=- - -- theouu+.,..,. cr d(crr) err • • 
Ou dt i)~- rk' 

i-.qualto-

:\. 0 

B. 1 ' 
I 

-~ 
.:IT 
-
dr 

dT 
D. -

d s 

2) Spher~ 
4) Cylinder 

59. The area of the anchor ring x = (b +a cosu) cosv, y = (b +a cosu) sinv, z =a sino where 0 5 u, v 5 2n 
is: 



• 
60. The arc length of one complete turn of the 

circular helix 

; = (acosu,asin u, bu),- ao < u < ao,a>O 

.~ 2rt.Ja2 + b2 

B. .Ja2 +b2 

c. 2n+.Ja ~ +b" 

2n ' 
D. ~a2 + b2 

61. If w is the angle between the parametric 
curves, then sin w is: 

A. JEG 
B. F 

c. 
H 
-
F 

.~ 
~ H 

:.)EG 

62. The equation of normal to the surface 
xyz = 4 at the point (1, 2, 2) 

x+1 v + 2 z+ 2 
A. --=-·- = --

2 1 1 

~ 
X -1 y-2 z-2 --=-·-=--

2 1 1 

c. x-1 r-2 z-2 
--=-- = --

1 1 2 

X -1 v-2 z+2 
D. - -=-·-=--

1 2 -1 

63. 
I 

If the tangent and binormal at a point of a 
space curve makes anrles eand<p. 
respectively, with a fixed direction, then 
sine d9. 
----1sequal to -
sin cp dcp 

A. T -
lc 

B. rk 

'II' lc 

r 

D. lc -
r 



• 64. The unit rangem vector to the circular 
-

helLo,; c=(acost,asint,bt) -r:L:::<t<ctJ,is: 

A. 1 J ~ ~ (-a sin t, 0, bt) 
a-+ b" 

.~ 1 . 
( -a sm t, a cos t, b ) 

../a~+b2 . 

C. (_a cos t, b sin t, t) 

D. (-a sin t, a cost, b) 

65. 
For the curve x = 3t. y = 3t2• z = 2t3 rhe 
eq nation of oscillating plane at t = tt is: 

A. ., 3 
2t1X + 2tly + Z = 2tl 

B. n 3 
2t;x + 2t1y- z = 2t1 

~ .,~_ ') _')3 
...... t 1 X- ~t 1y + Z - ...... t1 

D. x+Y+zt=O . 

66. A necessary and sufficient condition that a given curv~ a plane curve is: 
1 ) k = 0 JlfT= 0 
3)kt0 4)110 

67. The nature of singularity at the vertu of the cone is: 
I) Removabk 2) Isolated 
~ssential 4) Artificial 

68. E, F, G and L, M, N are first and second fundamental magnitudes then condition for a surface to be 
minimal at every point of the surface-

69. 

!) EM + LN + 2GF = 0 
3) EN+ FM- GL = 0 

- -
Torsionofan,r run·e [~[I U 

A. - -
, rx r 1 

B. I ;X;,~ 
---

C. 
[r,r,r] 

- -
I rx r I 

- - -,. [r , r,r] 

l ;x~ l~ 

is gi,·~n b~· ~ 

2) EN + 2 FG- ML = 0 
,/~fEN+ GL- 2FM = 0 





• 79. Sequencing problem im:olving 6 jobs and 3 machines requires evaluation of~ 

l) 6! + 6! + 6! Sequences ,t(<6!)J sequences 
3)(6x6x6)sequences 4)(6+6+6) sequences 

80. OR is directly applicable to __ and ___ . 

I) Salesman and Customer 2) Vendors and Publil: 
p usiness and Society 4) Industry and Society 

81. To increase the impact of Operation Research, the Operations Research Society of America (ORSA) 
was formed in the \'ear~ 
~50 . 

3) 1952 

82. Tht' gt'neral form of OR model is: 

1) E "" f(xi-yi) 

3) E"" f(X/Yi) 

2) 1951 
4) 1953 

83. While solving a Linear Programming Problem of n variables with m constraints by simplex method, 
an initial basic solution is found by assigning zeros to variables. 

l) m 

Jlfn - Ill 

2) ll 

4) None of these 

84. In a transportation problem of m rows and n columns, dummy source (or destination) is introduced 
when-

I) m =n 2) mi-n 
3) Total demand= Total nvailabilit) ; otat l.krnanu i- Tot~! avnilability 

M5. Let A and B be two separated subsl:'ts of a topological spact' (x, y) and if AU B is clost'd then-

1) Both 1\ and B are open sets 
~oth A and B are closed sets 

2) A is open, B is closed 
4) A is closed, B is open 

86. The property/properties satisfied by the operation* ofcomposition on paths defined by [fJ"' [gJ::: [f* 
gJ is/are-

I) Associativity only 
3) lin erse only 

2 ) Right and left identities only 
~ssociativity. Right and kft ickntiti~s anu inverse 

87. Which of the following statement is true? I: Any continuous image of a connected space is connected. 

II: The product ofany non-empty class of connected space is connected. Ill: The spaces R 0 and C 0 are 
connected 

1) l only 
3) Ill only 

2) II onl} 

ll'f! .IL Ill 

M8. Let x is a compact metric space. If' a closed subspace of C(X, R) is compact then-

1 ) It is bounded 
~t is bounded and equicontinuous 

2) It is equicontinuous 
4) It is not bounded 



• 
89. Let X be a topological space and A is a 

subset of X. Then A is closed if and only if-

A. A~D(A) 

B. A* D(A.) 

~ D(.A) <.A 
-

D. A<D(A) 

90. A subset A of a topological space is called a 
perfect set if: 

y. A;:::D(A) 
-

B. A= D(.A) 
-

C. A =D(A) 

D. A'=D(A) 
. 1 

91. Lt>t f be a one-to-one mapping of one 
topological space onto another. then f is a 
homeomorphism if and only if. 

I/ -1 
Both f and f are continuous 

B. f is continuous 

C. 
-1 
f is continuous 

D. 
-1 

f and f are not continuous 

92. If A is a subsetofa topologicalspacex, 
then the interior of A denoted by A o 
satisfies-

I/ 0 -
x- (x-A) =A 

B. (x-A)0 =A 

C. (x-A)=.A 

D. 
- 0 

:x- (x- A)= A 



• 93. Let (x, J 1) and (y, J2) be two topological spaces, then the mapping f: x ---. y is open mapping if f(G) is 

J2 open whenever G is __ . 

I) J2 - opt:n 

~J 1 -open 

94. The derived set of A is the set of all­
]) Interior points of A 
3) Isolated points of A 

2) J 1 - closed 

4) J2 - closed 

2) Exterior points of A 
~imit points of A 

95. 
If A c: X, then the boundary of A is given 
by-

A. An (x-A) 
-

B. A n(x-A) 

C. .-\ n ( x - .~.-\) 

;. An(x-A) 

96. A topological spacr (X, J) is Linde lot' if every open cover of X has a-
1) Finite subcover ~ountable subcover 
3) U ncountabk subcover 4) Open covers 

97. Let X andY Q~ topological spaces. The 
function f : X -4 Y is continuous if : 

ForevPzy subset A of X. one has 
A. - -

f(--\) c f(A) 

~"~" 
For PVPI':V closed ser Bin Y. the sPt 
- I 
f 1Biisdosedi!lX 

('_ 
For evE>ry subset A and B of X. 

f(A r.B) = f(A)nf(B) 

For every open set B in Y. the set 
D. -I 

f I B) is need not open in X 

98. Let X= {a, b, c, d, e} and let J = {<p, {b}, {c, d}, {b, c, d}, {a, c, d), {a, b. c, dl, x), then th{' interior and 
exterior of the subset of X A = { c} is: 

Jlfr.p and {b} 
3) <p only 

2) {b} and r.p 

4) {a} and {a, b} 

99. Let X be a nonempty compact Hausdorff space. If every point of X is a limit point of X, then X is: 

I) Countable ~ncountable 
3) Totally disconne(:ted 4) Sequentially compact 



100. JfX ={a, b, c} and .J ={X, q>, {a}, {a, bj}, Then X is :~ 

I) A compact Hausdorff space 11 IS not Hausdorff 

3) A compact Hausdorff space which is not connected 4) A Hausdorff space which is not connected 

101. A jet of water issues from a pipe, of cross section of a circle of diameter 6cm, at the rate of 20 m/scc. 
Given that 1 c.c of water weighs 1 gram the kinetic ener~· generated per second (in absolute units) is: 

J) 3600 

/ 3600rr. 

2)36000 
4)360rr. 

102. An object moving vertically upwards passes a point at a height of 54.5 em with a velocity of 436 em/sec. 
The initial velocity of projection of the object is: 

~45 em/sec 
3) 436 em/sec 

2) 545 m/sec 

4) 43.6 m/sec 

103. A man seated in a train whose velocity is 80 km/hr throws n ball at right angles to the train, with a 
nlocity 60 km/hr. Then the resultant velocity of the ball is: 

I) 70 km/hr 

Jt'fl 00 km/hr 

2) 75 km/hr 

4) 64 krn/hr 

10~. A point P describes an equiangular spiral r =a e0 cot 
0 with a constant angular velocity about the pole 

105. 

0. Then its acceleration varies as the-
1 } Square of the distance 

3) Inverse of the distance 

A smooth sphere of mass m collid<'s 
obilquely 1nth a fixed smooth plane with a 
1·e-locity u inclin~d ro the not·mal ro th<' 
plane- at an angl<' a, thl'n th<' loss in its 
kinetic energy is: 

I,L 1 , , 0 

2mu·n-e·)cos· u. 

B 
1 ., ., ., 
-mu·e- cos· a. 
2 

C. 1 2 ' 2 -mu (l+e ;cos « 
2 

ln. 1 2 • 2 
-mu ~m a 
2 

' 

,fbistance 
4} Cube of the distance 

106. A ball of mass 2m impinges directly on another ball of mass m which is at rest. If the velocity of the 
former before impact is equal to the velocity ofthe latter after impact, then the coefficient of 
restitution is: 

1) 0 

,rt/2 
2) 1 
4) J/4 

• 



• 
107. A particle moves with uniform acceleration 

and ' 1 , '"~. YJ are the average velocities m 

threp successive inten·alsoftime tl,t2,t~ 

, ... 1 - ~~ 

then ~is equal to· 
~ 3 

A. tl- t2 

t : - t J 

B. l: -tJ 

lt - ~~ 

c. at1 - t 2 

t 2 - at1 

~~ tl + lz 

t~ + lJ 

108. A particle of m ass m is p l'OjPcted with a 
veluc.iry u aloug a tlireetion makin~ an 
an g)., a with the horizontal. The range on 

an inclined plane of inclination Pis lWith 

usual notation) 

u ~ 
A. 

gtl ~ sinPJ 

~ 
2u~ sin(CI.- ~) coso. 

g cos ~ p 

c 
2u~in~·a - p·l 

gcos~ 

0 
2u~cosr.u - PJ 

gsin a. 

109. In the projectile, the maximum horizontal range is: 
1) u/g 2) u/2g 

~u2/g 4) u2/2g 

110. Moment of inertia of a elliptic lamina of axes 2a, 2b about tbe major axis is: 

I) Mb212 2) Mb2 

J/fMb2/4 4) Mb2/3 

Ill. The period of one revolution with angular speed ro, is: 
1) 2nco A zrom 
3) m/211: 4) 2n:+m 

112. A rigbt circular solid cone of beigbt h rests on a fixed rougb sphere of radius a. Then the equilibrium is 
stable if-

~<4a 
3) h <a 

2) h > 4a 
4) h> a 



11.3. From the equation oft he traJectory, the 
m:<xllnum height bv the particle is the~· 
coOl·dinate of the \'~rteX ts: 

u 
~ 

A. -
2g 

~ sin a u 
B --

2g 

I 1\ 
: 

. c. -
g 

~ 
: ' 

\1 <..nl-U 

I 2g 

1 1·1. If the sum of the components of a system of forces along two perpendicular directions arc 1,2 and tbe 
algebraic sum ofthe moments about the origin is 6 then the equation of the line of resultant is: 

I) 2x- y + 6 = 0 
3}x+2y+6=0 

~x-y=6 
4) X+ 2y = 6 

115. When studying forces on a rigid body, which of the following has no or least relevance? 

I} Line of action of the force 
3) Direction of the force 

2) Magnitude of the force 
~oint of application of the force 

116. If a right circular solid cylinder of height h rt'sts on a fixed rough sphere of radius a, then the 
equilibrium is stable if-

l) h > 2a 
3) h <a 

~h<2a 
4) h >a 

117. For two unlike parallel forces acting at A and B, the resultant acts at a point C diYiding AB: 

l) Internally in the ratio of the forces ~xternally in the inverse ratio of the forces 

3) Internally in the inverse ratio of the squares of the 4) Externally in the ratio of the forces 
forces 

1 18. The resultant of two unlike parallel forces is of magnitude and direction given by-

I) Their sum. direction of greater force /rheir difference, direction of greater force 

3) Their sum. direction of smaller force 4) Difference, direction of smaller force 

119. If S is the circumcentre of a triangle ABC and if forces of magnitudes P, Q, R acting SA, SB, SC 
respectively, are in equilibrium. Then P, Q, Rare in the ratio-

I) Sin 3A: Sin 28: Sin 2C 
1#:. . ,A · s· "8 · s· 1C " ~ tn .;. . ~ tn- .. In -

2) Sin A :Sin 28: Sin 2C 
4) Sin A: Sin 8: Sin C 

• 



• 
120. If three parallel forces are in equilibrium then­

!) They are equal in magnitude 

121. 

122. 

3) Each is proportional to the square of the distance 
between the other t\vo 

lf-1-<cx"' 1 alld n is any positi\'e intE>ge r, 
Ihenmodulus of Legendre polynomial. 
I P ntX) I is less than, 

I ;r 
I! z 

A ' I 
]2nrl +x~ •J 

~ 
' 0'[ , r 
l ~u,l-x~ ), 
( , 1 : 

C. ' :t { 
)2ntl-x ; : . . 

D 
I :C r r 
).2ntl+xi, 

~[xnJ a(x)] is 
dx 

, where J" (x) 

is Bessel's function. 

A ln-1 (x) 

B. Jn+l ( x) 

C. xJn_1 (x) 

y. xn Jn-l(x) 

2) They are all in the same sense 
Jlffhe magnitude of each force is proportional to the 
distance between the other two 

123. The complete integral of the partial Differential Equation (y-x) (qy-px)=(p-q)z is 

l) z = b2(x+y)-bxy+c 
A"z = b2(x+y)+bxy+c 

124. By Charpit's me-thod, the- complete integral 
of partial differential equation 
lx~ - \'~ ; pq-:n,l_pz-q~ r-1 = O.is: 

A. 
a • • 1 -t Y 

z=-logix· +1")--tan '--+b 
') . ' 
- ~ X 

B. 
a n • • l -1 ' z =-log(,.- -'\'")+-tan '-- + b 
2 · a x , ~ a • 

2 
1 _

1 
,, 

z -=~log(x"+y )+-tan .:....+b 
~ a x 

D. 
a ~ ~ 1 -t y 

z=-log(x: -y )--tan -+b 
2 a :<> 

2) z == b2(x-y)+bxy+c 
4) z = -b2(x+y)-bxy+c 



125. 

J
1 

uJ0 (xu) 
With usual notation 

0 1
1- u~ )t 1 du is 

equal to· 

A. Sin - l x 

B. Sin 
-1 

X ---
X 

C. Sinx ---
X , Sinx 

126. The Legendre polynomial of degree n is: 

~ 
1

, (2n- 2r)l ft_ 2, 
A. ~(- ) ~ 

.~ 2'r!(n-r)!(n-2r)! 

~ 
1 

, (2n- 2r)l .,..2, 
~~-I .X 
,.0 2'r!(n-r}!(n-2rl! 

~ 
1 

, (2n- 2r)! rt..-2, 
C. L..(- I ~ 

,-'J· '2'r!(n-r)!(n-2r)! 

~ 
1

, (2n-2r)! ,....2, 
D. ~(- ) ~ 

,..o 2'r!(n-r)1(n-2r)! 

127. The equation of a surface passing through the two lines z = x = 0, z- 1 = x- y = 0, satisfying r- 4s + 4t = 
0 is: 

128. 

I) z (2x- y) = 3x 
3)z(2x+y)=-3x 

The General Solution of the partial 

Differential Equation (D2 + 3DD '+ 2D'
2

) 

z = x+y is 

A. 
1 3 

z = $ti>-x)+$,(>-2x)--(x+v) 
' - ' 36 . 

B. 
1 3 

z=$1 (x-y')+$~(2x-r)- 36 (x+y) 

~ 
, 1 3 

z = $1(y-x) +$2 (y-2x) + 
36 

(x+ y) 

D. 
1 J 

z = $1(Y- x) + $2Lv- 2x)+ 36 (x- y) 

~z (2x + y) = 3x 
4) z (2x + y) = 3 

129. If point x == x0 is called an ordinary point of the equation y" + P(x)y' + Q(x)y=O if-

I) P(x) is analytic at x= ~and Q(x) is not analytic at 2) P(x) is not analytic at x = x0 and Q(x) is analytic at 

X= XO 

/soth P(x) and Q(x) are analytic at x = x0 4) Both P(x) and Q(x) are not analytic at x = x0 

• 



130. In the Bessel's function, if n is a +ve integer then J_n(x) is: 

• I) Jn(x) 2) -Jn(x) 

~(-l)nJn(x) 4) Jn+l(x) 

131. The power series solution of y'=2xy is: 

I) y=a0 ex, a0 being an arbitrary constant 

3) y=au e 2", au being an arbitrary constant 

132. Solution ofa(p+q) = z is: 
I) 4l(x+y, y+az)=O, 4l being an arbitrary function 

3) 4l(x+y. y-az)=O, 4l being an arbitrary function 

133. Ify1 is a non-zero solmion of .. 
+P(xJy'+Q(xJy=O theny~ =r ,-

~ ~ J 1 -J l'<h '"Y 1 \Yhere,..:::: 2 e dx 
Y1 

B. '"Y 1 \Yhere' = J Pdx dx 

C'. J 1 -J Pd. 
~+r1 where\= 2 e ds 

Y1 
D. J l -f Pd. "t"-y1 ,\·here\= 2 e dx 

Yt 

~=ao e x2,a0 being an arbitrary constant 

4) y=a0 e -x2 ,a0 being an arbitrary constant 

2) 4l(x-y, y+az)=O, 4l being an arbitrary function 

~(x-y, y-az)=O, ¢being an arbitrary function 

134. Tbe system of two partial differential equations are not compatible then these equations posses-

I) Common solution 

~No solution 

135. Ify
1 

= e2x and y2 =ex then w(yp y
2

) is given by-

2) No common solution 
4) Unbounded solution 



l36. If Pn(x) is a Legendre's polynomial of 
1 J P (x)dx- 2 degree nand n - if n is: 
-1 

A. 1 

y. 0 

c. - 1 

D. 21 

JJ7. For repeated ranks, which of the following 

factor is added to ~ d: in calculating rank 
corr11lation coefficient for each repetition of 
rank m times. 

A. 
m~(m~-1) 

12 

I rn(m 2-ll 

12 

c. m(m+l; 

l::l 

D. 
m 2(m+l) 

12 

138. Find thE? l'egl'ession coefficient b~ of X on Y 
if 

1 -1 
r=- b =~ 

6' ,.. 9 

/. -1 -
4 

B. 
1 
-
4 

1 
C. -

9 

D. 1 

139. Find the mode of the '1'2 distribution with 10 degrees ~freedom: 
1)10 , 8 
3)9 4) 11 

140. A coin is tossed until a head appears. Find the expectated number of tosses to get first head: 

1) 5 

/f7 
2) 6 
4) 8 

• 



• 
141. If X andY are two independent random variables, and Z = aX+bY, where a and bare constants, then 

var(Z)= __ . 

I) a var(X) + b var(Y) 
3) var(X) + var(Y) 

~ a2 var(X) + b1 var(Y) 
4) a2 var(X)- b2 var(Y) 

142. If Y =aX, a is a constant and the characteristic function of a random variable X is (j)(f), then thl' 
characteristic function of Y is • 

I) a (j)(t) 
3) q>(-t) 

2) <p(t) 

Jlf<p(at) 

143. Numbl'r of equations needed for n evl'nts Ap A2, •.•. ,A
1 

to be independent is __ . 

I..J4. If X is a random variable such that 
p(X=O> =p(X=2)=p and p(X=l)=l - 2p. for 

1 
0 :;; P 5. 2' Find the value of p for which 

varO..l is maximum. 

A. 0 

1 
B. <-

2 

C. 
l 

:>-
2 , 1 

-.. 2 

145. Which of the following density functions 
cannot serve as the probability 
disu~burion? 

1 
A. f t x) = 6. forx =1, 2.3.4,5.6 

B. f(x} = ~,forx=1, 2 

c. 1 
f(,;:) = 3,forx =1,2,3 

~ 
1 

ftx) =- forx=1 ? ~ ~.) . ,-



146. In a binomial distribution the mean 11 and 
~ 

variance <J are related by-

A. (j'l =~ 
q 

lY (j'l = Jlq 

c. qzcr2 = p 

D. p2cr2 = q 

147. Which function defines a probability space 
on the sample spaCE's = {e 1, e~. eJ}? 

148. Moment generating function of a normal 
distribution is: 

0 0 

cr"t"' 
A. ~t--

e 2 

~ 
a2t2 

Jlt~-

e 2 

C. e Jlt 

c2,2 

D. -
e 2 

r 

149. The correlation is said to be perfect positive if the coefficient of correlation is: 

l) -1 
3) <0 

2) >0 ; 1 

• 



• 
150. If the probability dens1tyfunction of a 

t,.-lQO~ 
-~ 

normaldisnibution is C.tL - -~ , then 
the value of c is equal to· 

1 
;\. 25J2;. . 

1 
B. 

50.,£; 

1 c. -
10:! 

~ 
1 

5$ , 

151. Probability of rejecting a lot when it is good is called-
! ) Type II error ~ype I error 
3) Sample test 4) Level of significance 

152. Moment generating function of chi-square distribution with n degrees of freedom is: 

IJ (t-2tr1 

Jlf< t-2trnl2 
2) ( l-2t)n/2 

4) o+2trnl2 

153. In the case of inviscid nuidst there is no tangential or __ . 
I) Independent forces 2) Dynamic forces 
3) Jnvisdd forces ~hearing forces 

154. Which of the following is correct? (i) The Mach number M = 1, then the now is sonic (ii) The Mach 
number M > 1, then the flow is supersonic (iii) The Mach number M < 1, then the now is 
subsonic.Comment the above statement: 

155. 

I) (i) & tii) are true 
3) (i) & (iii) are true 

c\\· c-:.". 
If c:l + 0\2 =f(x,y)atallpoints.ofa 

regionS in the plane- OX. OY bounded by a 
close-d curve C and if. f is prescribed at 
each point(x, y) ofS and W at e~ch point of 
C'. then the numberofsolutions satisfying 
the-se conditions is: 

A. Infinite 

B. Zl?ro 

jil' 1J nique 

D. Two 

2) (ii) & (iii) are true 
~).(ii) & (iii) all are true 



156. Which of the following statement is 
correct? 

For slow motion the vot"ticity is givE>n 

A. k -R-[ . ' 
by.;= 8nyt exp .41 J 

B. k ( - R
2

) 
For slow motion ~ = Brry e:'\p 4yt 

~ 
F ot· slow motion .:; decays rapidly with 
time 

D. 
For slow motion .:; decays slowly with 
time 

157. With usual notation the displa~ment 
thiclrnPss 0"' is equal to· 

I 1.728~ c . 

B. 5.6-1~ l",. 

C. 0.664~ 
t:,. 

D. 0.128~ c X 

158. The energy t>quation for a non•\'i3cou~ fluid 
is gh·en by· 

A. , ~( k oTl = -Dp 
- e:..l er. Dt 

c ( cT '1 0 r cr I c ( eT '1 

I 
-k- +-k-+-k-
Cx• ex C'l' C.,· C'J.' ez I 

D - Dp 
=p- (C T)- -

Dt • Dt 

C. 
c • eT' D -

~-t k -;-r P-lCpT_I ex ex Dt 

D. e ( 1n J o - op :::: - k - =p-,T l + -
ex\ ex Dr Dt 

159. If a particle ofviscous fluid of fixed mass pov and moving at any timet with velocity q then its kinetic 
energy is: 

1) (pov)q2 

3) t/2(pov)q 
~2(pov)q2 
4) 1 /2(pov )q3 

160. The boundary layer equation can be regarded as a process of a symptotic integration of the Navier­
stokes equations at very· 

~Large Reynolds number 
3) Large Stoke number 

2) Large Navier number 
4) Large Green number 

• 



161. The concept of the boundary layer which "'as introduced by-

• 1) Green ~.prandtl 
3) Navier 4) Stoke 

162. \"L 
The Reynolds number R = - ensures, . v 

A. How to scale the body forces 

B. Dynamicalsimilarity in the two flows 
at points where viscosity is 
unimportant 

i' Dynamical similariry at corresponding 
points near the boundaries where 
viscous effects superVE~ne 

D. To measm-e the fluid velocity 

163. Which of the following is correct? (i) The large value of Reynold's number indicates that the fluid is 
lightly viscous (ii) The small value of Reynold's number indicates that the fluid is highly viscous. 
Comment the above statement. 

I) (i) is true. (ii) is false 

/fBoth (i) & (ii) are true 

164 P2 
The p L'e5S ut'l' ra no -in terms of the 

p, 
:>.iach number ).1, of tbe incident stream is 

- -

A. 
2t:>.(- )' +1 
·r-1 )' -1 

4~ 
2~r:>.!i _ '{ -1 

')'+1 r+1 

C. 
2'(1li y -1 ----
-y-1 "( T 1 

D. 
2·t).l_ - y -1 

'! + 1 '! + 1 
·---

2) (i) is false. (ii) is true 

4) Both (i) & {ii) are false 

165. In Descartes folium, there is a circle which divides the plane into two regions. (i)Outside the circle the 
flow is everywhere supersonic (ii)Within the circle the flow is subsonic, and (iii)On the circle the flow is 
sonic 

l) (i) is true only 

3) (iii) is true only 
2) (ii) is true only 

~II the three (i), (ii). (iii) are true 



166. The one-dimensional wave equation is 

-· 

A. 
c~¢ a~¢ 1 c 2¢ 
~,+-.,:.;:;--::;---::--:=;-ex· C\·" c· cr· 

~ 
cc~- 2 c:~ 

·' - c ·' 
8t" &: 

C. 
224l 8~4l 8~4l 1 c2

<j> 
-+-+-=--
Cxz ().,-~ az~ c2 8t 2 

ccp c2<t> 
D. 2 . 

-=c Cx2 cr 

167. The local Mach number M is the dimensionless parameter defined by the relation M=q/a, when q=a, 
M=I and the flow is said to be 

A'sonic 2) Supersonic 
4) Sink sonic 3) Subsonic 

168. " Prandtl'srelation u1 u~ = a~ (\•.there a. is 
the critical speed) implies that· 

A. Ifu1 >a.,thenu2 <a. 

B. Ifu1 <a.,thenu2 >a. 
~ 

~ If u1 >a., then u 2 < aK andifu1 <a. 

then u~ >a. 

D. If u 1 >a., then u 2 >a. 

169. Let G be a (p, q) graph. If G is connected and p = q+l then G is a-
Jiffree 2) Cycle 
3) Complete graph 4) Block 

170. Every two points of graph G are joined by a unique path then G is a __ . 
I) Cycle 2) Hamiltonian graph 
3) Complete graph iJ!'tree 

171. The connectivily and line conncctivif}' of a disconnec~ graph is: 

1)1 , ? 
3)2 4)3 

172. Any set M of independent lines of a graph G is called of G. 
I) Covering ~hing 
3) Colouring 4) Cycles 

173. Every uniquely n-colourable graph is __ connected. 
I) n ~n- 1 
3)n+l 4)oo 

• 



• 
174. Let v be a point or a connected graph G. There nists two points u and w distinct rrom v such that v is 

on every u- w path then vis a __ point of G . 

I ) Maximal 

~Cut 
~)Minimal 

4) Connected 

175. For any graph G, the edge chromatic number is either __ . [r;o and o are maximum and minimum 
degree orG] 

Jlfro or ro + l 
3)0orro 

2) o or & + 1 
4)-1 or+! 

176. An eulerian tour is a tour which-

!) Passes through all the ~dges any number of times ~asses through all the edges exactly once 

3) Not passing through all the edges 

177. The order of incidence matrix of a graph is: 
I) p X p 
3) q x r 

4) Passes through all the edges exactly two times 

~pxq 
4)qxq 

178. if a k-regula r bipartite graph with k > 0 has bipartition (X, Y), then-

! ) lXI < IYI 2) lXI > IYI 
~XI= IYI 4) lXI + IYI = k 

179. If G is a tree with 10 vertices tben the number of edges in G is equal to-
1)10 2)11 

A9 4)5 

180. The minimum number of edges in a connected graph with n vertices is: 
l) n 2)n+l 
~-1 4)2n 

181. lfG is Hamiltonian then, for every non empty proper subsetS ofV, 

1) W(G- S) ~lSI ;!'fW(G- S) S lSI 
3) W(G- S) S lSI+ I 4) W(G) :'S IG- Sl 

182. A matching M of a graph G contains noM augmenting path, then it is: 
I) A perfect matching 2) A minimum matching 

;J'fA maximum matching 4) Neither a maximum matching nor a minimum 
matching 

183. For any two integers k ~ 2 and I~ 2 the Ramsey number r(k, I) is less or equal to-

I) r(ld-1) + r(k+ I ,I) 

A r(k.l-1) + r(k-Ll) 

2) r{k,l+ I)+ r(k-1 ,I) 

4) r(k.l) + r{k-1 ,l-1) 

IS4. Let Q be a (p, q) graph all of whose points have degree k or k + 1. If G has t > 0 points of degree k, 
then t = 

A (k+l)-2q 
3) pk-q 

~) p-2q 

4) 2p-kq 

185. The complete graph kp is regular graph of degree __ . 

I) p +I 2) p 
~p-1 4)p+2 



186. Let N be normallinenr space and let x, y E N. Then Jllxii-IIYIII __ IIx- Yll 

I)< 
3) > 

2) = 

~ 
187. llx + Yllp :S Jlxllp +IIYIIp (Minkowski's inequality), for-

I) I :S p 
3) p <I 

2) p ::=;oo 
Jlfl :S p < 00 

188. If Tis a bounded linear operator such that its inverse 1 1 exists then T-1 is __ • 

Atontinuous 2) Discontinuous 

3) Conjugate space 4) Closed and bounded 

189. x = 0 is __ point of the differential equation 2x2y" + 7x (x + 1) y' - 3y = 0. 

t) Ordinary point 2) Singular point 
p egular singular point 4) Irregular singular point 

190. If x andy are any vectors in a Hilbert space, then-JJx+yJJ2 -llx-yiJ2 + i IJx+iyiJ2-iJJx-iyl12= __ . 

I) 3(x, y) ~(x, y) 

J) 2(x, y) 4) (x. y) 

191. 
IfM is a ofa Hilbertspace H, then 

H = 11 EB 11~ 

A. Linear subspace 

B. Closed 

r. Closed linear subspace 

D. Konnallinear space 

192. LetT be an operator on a Hilbert space H and T* be an adjoint of the operator T. Then liT* Tit= 

I) IIPII2 

3) liT+ T*JI 

193. 1fT is a __ operator on a Hilbert space H, then the eigen spaces ofT are pairwise orthogonal. 

I) Unitary 

3) Self adjoint 
2) Adjoint 

~ormal 

194. In the normal linear space N, for x, y E N, ___ :S IJx- Yll· 

I> llxJJ + IIYII ~ Jlxii-IIYIII 
3) llx - Yll + IIYIJ 4) llx - Yll + JJxiJ 

• 



• 
195. The probabilityofhavinga knave and 

queen when two cards are drawn from a 
pack of 52 cards is: 

-ry u-
A. -

663 

~ 
8 

-
66:3 

2 c. -
663 

4 
D. -

663 

196. Let X and Y be two normal linear spaces over the same scalar field and letT be a linear 
transformation of X onto Y. Except one all other falling statements are equivalent. Identify the odd 
statement. 

l) T is ~:ontinuous at a point of X 
3) T is bounded 

2) Tis continuous nt every point of X 
Jtlf'f need not maps bounded sets in X into bounded 
sets ofY 

197. If x andy any two vectors in a Hilbert space then l(x,y)l ~ __ . 

~lxiiiiYII 2) llx2yll 
3)Jxyl 4)llx+yll 

198. lfx andy any two vectors which are orthogonal, in a Hilbert space, then llx + Yli2= __ . 

2) llxii2-IIYII2 

4) 2(11xi12+11YII2> 

199. E a projection on a Banach space B, then identify the statement which is not true. 

I) E2=E 
3) Linear transformation 

2) E is continuous 

~he range and null spaces of E are not closed 

200. The space L2 associated with a measure 
space X with me>asure> m, the inner product 
(f. gl of nvo function f and g is defined by-

A. J f( XJg(x)dm(x) 

B. J f(x) m(x)d g(x) 

~ J f(x)g(x) d m( x) 

D. J g( x)m(x)dfJ XJ 



• 
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