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1.

AnSs.

AnSs.

AnSs.

AnSs.

AnSs.

Consider the sets of sequences
X ={(x,):x, €{0,1},ne N}
and

Y ={(x,) € X : x, =1for at most finitely many}

Then
(@ X iscountable, Y is finite. (b) X isuncountable, Y is countable.
(c) X iscountable, Y is countable. (d) X isuncountable, Y is uncountable
(b)
3 -1 0
Thematrix| -1 2 -11]is
0 -1 3
(@) positive definite (b) non-negative definite but not positive definite.
(c) negative definite. (d) neither negative definite nor positive definite
(@)

Let f:R? — R?begivenby

f(xy)= (xz, y® +sin x)
Then the derivative of f at (x, y) isthe linear transformation given by

2x 0 2x 0 2y COSX 2X 2y
(@) (cosx 2y] (b) (Zy cosx] © (Zx 0 ] @ (0 cosx]

@)

A function f : R? - R is defined by f (x,y)=xy. Let v=(1,2)and a=(a,,a,)be two elements of RZ.
The directional derivative of f inthe direction ofvat ais

(@ a+2a, (b) a +2a, © Z+a @ e,
(b)

1 2n-1 3
lim— > j
ro ]Z_;, equals

@) 4 (b) 16 © 1 ) 8
@
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Ans.

Ans.

Ans.

Ans.

10.

Ans.

11.

_ df .

f :R —Rissuchthat f(0)=0and &(X) <5 for all x. We can conclude that f (1) is in
(@) (5.6) (b) [-5.5] © (== -8)u(5.2) (@ [44]
(®)

Which of the following subsets of R* is a basis of R*?
B, ={(1,0,0,0),(11,0,0),(1110),(1111)}
B,={(1,0,0,0),(1,2,0,0),(12,3,0),(1,2,3,4)}

B, ={(1,2,0,0),(0,0,11),(2,1,0,0),(-5,5,0,0)}

(@) B,and B, butnot B, (b)B,, B,and B,
(c) B,and B,butnotB, (d) Only B,
(@)
a b c -X a -p
LetD, =det| x y z|andD,=det] y -b q |[.Then
p q r z —Cc r

@ D, =D, (b) D, =2D, (©) D, =-D, (d) 2D, =D,
©

_ Al cos® sin® o 2m
Consider the matrix A =| _ .9 o5 |2 WHETE —H,Then A5 equals
@ A (b) 1

cos136 sinl1360 0 1
© | _sin130 cos130 @{-1 0
(0)
Let J denote the matrix of order nxn with allentries 1 and let B be a (3n)x (3n) matrix given by

0 0 J
B={0 J O

J 0 O
Then the rank of B is
(@ 2n () 3n-1 (c)2 (d)3

@

Which of the following sets of functions fromR to R is a vector space over R ?
5,={f 1lim f (x) =0}

attmaa =

S, ={h limh (x)exists|

(@ OnlyS, (b) Only S,
(c) S,and S,butnot S, (d) All the three are vector spaces

SZ

G. South Delhi : 28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009
- North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-27653355, 27654455




Ans.

12.

Ans.

13.

Ans.

14.

Ans.

15.

Ans.

16.

Ans.

17.

Ans.

©

Let A be an nxm matrix with each entry equal to +1, =1 or 0 such that every column has exactly one +1 and
exactly one —1. We can conclude that

(@ RankA<n-1 (b) RankA=m ) n<m (dyn-1<m
(@)

> 2
The radius of convergence of the series z 2" s
n=1

@ O (b) <o ©1 (d) 2
©

Let C bethecircle|z| =3/2 inthe complex plane that is oriented in the counter clockwise direction. The value
a for which

j( 2+l @ ]dz:Ois
2°-3z2+2 z-1

C

(@ 1 () -1 ()2 (d) -2

©

Suppose f and g are entire functions and g(z)=0forallze C. If | f (z)|<|g(z)|, thenwe conclude that
@ f(z)=0forall;cc (b) f isaconstant function.

© f(0)=0 (d) forsomeceC, f (z)=Cg(z)

©)

Let f be a holomorphic function on0 <|z| <&, &> 0, given bya convergent Laurent series Y 2,2" Given

N=-—o0

also that lim | (z)| =%, We can conclude that

(@ a,=#0and a ,=0 foralln>2
(b) a, =0 forsome N>1and a -=0foralln>N
(c) a,=0foralln>1

(d) a,=0foralln>1

(b)

Given a natural number n >1 such that(n—1)!= —1(mod n). We can conclude that
(@ n=p“whereis prime, k>1.

(b) n=pqwhere p and q are distinct primes

(c) n=pqgrwhere p,q, r are distinct primes

(d) n=pwherepisaprime.

@
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Ans.

19.

Ans.

20.

Ans.

21.

Ans.

22,

Ans.

23.

Ans.

LetS_denote the permutation group onnsymbolsand A_be the subgroup of even permutations. Which of the
following is true ?

(@) There exists a finite group which is not a subgroup of S_forany n>1
(b) Everyfinite group isasubgroup of A forsomen=>1

(c) Everyfinite group isaquotient of A forsomen=>1

(d) No finite abelian group is a quotient ofS_for n>3

(0)

What is the number of non-singular 3x3 matrices over I, the finite field with two elements ?
(@) 168 (b) 384 (c) 23 (d) 32

(@)

Let G be anopensetinR". Two points x,y € G are said to be equivalent if they can be joined by a continuous
path completely lying inside G. Number of equivalence classes is

(@ onlyone (b) at most finite.

(c) at most countable (d) can be finite, countable or uncountable
©

Let (x(t), y(t))satisfy the system of ODEs

%——x+ty
dt

¥ _
dt

If(x(t),y,(t)) and (X, (t), y, (t))are two solutions and

X=y

D ()= (1), (1)~ %, (1) (1) then = is equalto

@ -—20 (b) 20 €) o d o
@

The boundary value problem x? y" = 2xy"+ 2y = 0, subject to the boundary conditions

y(1)+ay'(1)=1, y(2)+By'(2) =2, has aunique solution if

2
@ a=-1p=2 (b) a=-1B=-2 ©a=-2p=2 (da=-3p=3
(@)
2 2
ThePDE x4y Y _ois
8X2 ay2
(@ hyperbolicfor x>0, y<0 (b) ellipticfor x >0, y <0
(c) hyperbolicfor x>0,y >0 (d)ellipticfor x< 0,y >0
(@)
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Ans.

25.

Ans.

26.

Ans.

27.

Ans.

28.

Ans.

29.

Let u(x,t) satisfy the initial boundary value problem
a_ou
o ox*
u(x,0)=sin(nx);x[0,1]

xe(0,1),t>0

1
u(0,t)=u(Lt)=0,t>0, Thenfor XE(O,l),U(X,?] is equal to

() esin(nx) (b) e™sin(nx) (c) sin(nx) (d) sin(n'x)
(b)

The values of o and 3, such that

2
X, = OX, (3—)(—”] +BX, (1+%}
a X:

has 3" order convergence to \/a , are

1 1 3 2 2 1 3
(@ a=_.p=c (b) OC:§1B:§ (C)OC:§1B:§ (d) OCZZaBZZ

2
If J[y]= j(y’2 +2yy'+ yz)dx, y(1)=1 and y(2) isarbitrary then the extremal is
1

@ e (b) e (©) e~ d) e
©

Let ¢satisfy ¢(x)= f (x)+jsin(x—t)¢(t)dt .Then ¢ is given by

X

@ $00=100+ [T () by d6E f(x)—i(x—t) f (1)t
© b(x)= f(x)—icos(x—t) f (1) @ 6(%) = f(x)—isin(x—t) f (1)t
@

A bead slides without friction on a frictionless wire in the shape of a cycloid with equation

x=a(0-sin0),y=a(l+cosh), 0<6 < 2r. Thenthe Lagrangian function is

(@) ma’(1+cos0)6’—mga(1+cos0) (b) ma*(1—cos0)6” —mga(1+cos0)
(©) ma’(1-cos0)6*+mga(1+cos0) (d) ma*(1+cos0)6” —mga(1—cos0)
()

There are two boxes. Box 1 contains 2 red balls and 4 green balls. Box 2 contains 4 red balls and 2green balls.
A boxis selected at random and a ball is chosen randomly from the selected box. If the ball turns out to be red,
what is the probability that Box 1 had been selected?
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30.

Ans.

31.

Ans.

32.

Ans.

33.

Ans.

34.

Ans.

35.

Ans.

1 o L 2 o L
@ 5 ®) 3 © 3 @
(0)

For any two events Aand B, which of the following relations always holds ?

2 C 2 2 C 1
@ P?(ANB®)+P*(ANB)+P*(A )Zg

(b) P*(ANB®)+P*(ANB)+ PZ(AC):%
(© P*(ANB®)+P*(ANB)+P?*(A%)=1

2 C 2 2 C 1
@ P?(ANB®)+P*(ANB)+P*(A )sg
(@)

Suppose customers arrive in a shop according to a Poisson process with rate 4 per hour. The shop opens at
10:00 am. Ifit is given that the second customer arrives at 10:40 am, what is the probability that no customer
arrived before 10:30 am ?

1 1
(@ 1 (b) e?2 (© B d) 2
(@)

Suppose X, X,,....X isarandomsample froma distribution with probability density function

2 _ 1 |f 26(0,1)
f(x)=3x |(0‘1)(X),WhereI(o,1)(z)_ 0 otherwise *

What is the probability density functiong (y) of Y =min{X,, X,,... X, } ?

@ 9(y)=3ny""1 5, (y) 0) 9(y)=1=(1-¥*) 15y (¥)
© 9(y)=(1-¥") 1oy (¥) (@) 9(y)=3ny* (1-y*)" " 105 (y)
@

X, X.,....X_are independent and identically distributed N (6,1) random variables, where 0 takes only integer
valuesie. 6e{...,-2,-10,1,2,...} .

Which of the following is the maximum likelihood estimator of© ?

@ x

(b) Integer closestto X

(c) Integer partof X (Largestinteger < X )

(d) medianof (X, X,,... X,)

(®)

?

@)

?

@)
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Ans.
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Ans.
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AnSs.

39.

Ans.

40.

AnSs.

?

©

?

©

?

(®)

?

@

?

@)

PART-C

41.

Ans.

42.

AnSs.

43.

AnSs.

44,

AnSs.

45.

AnSs.

Let A be a nxn non-singular matrix with real entries. Let B = ATdenote the transpose of A . Which of the
following matrices are positive definite?

(@ A+B () N (c) AB (d) ABA

©

Letse(0,1). Thendecide which of the following are true.

(@ VvmeN, sneNst s>m/n (b) VmeN, sneNst s<m/n
() VmeN, sneNst s=m/n (d) VmeN, sneNst s=m+n
(a,b)

Let f (x)=(-x)",xe[0,1]. Then decide which of the following are true.
(@) there exists a pointwise convergent subsequence off

(b) f hasno pointwise convergent subsequence

(c) f converges pointwise everywhere

(d) f has exactly one pointwise convergent subsequence

@)

Which of the following are true for the function

f(x) :sin(x)sin(ij, xe(0,1)?

X
lim f (x)=1lim f (x lim f (x) <lim f (x
(@ lmf(x)=limf(x) (b) lim f (x) <lim £ (x)
© “—”gf(x)zl (d)@f(x):o
(a,d)

Find out which of the following series converge uniformly for x € (—n, n)

=i =, sin(xn)

@ ;ena (b) Z—n © Z(ﬁ] (d) ;—((m)nf

(a, b,c)
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Ans.

47.

Ans.

48.

Ans.

49.

Ans.

50.

Ans.

Decide which of the following functions are uniformly continuous on (0,1).

T .

@ f(x)=e (b) f(x)=x (©) f(x):tan(?j d) f(x)=sin(x)
(a,b,d)
Let . () denote the function whichis 1if x ¢ A and 0 otherwise. Consider

200 1
F()=2—=x, +(x)xe[01]

n=1 n [ ﬁ}
Then f(x) is
(@ Riemann integrableon [0, 1] (b) Lebesgue integrable on [0, 1]
(c) isacontinuousfunctionon [0, 1] (d) isamonotone function on [0, 1]

(a,b,d)

Afunction f (X, y)onR? hasthe following partial derivatives

X xy)=x2 Z(x ) =y?
o oY) =X (%) =y
Then

(@) f hasdirectional derivatives in all directions everywhere.

(b) f hasaderivative at all points.

(c) f hasdirectional derivative only along the direction (1,1) everywhere.
(d) f doesnot have directional derivatives inany direction everywhere
(a,b)

Letd,, d, be the following metrics on R".

n 7 v2
dy(x,y) =2 vl dy(xy) :(Z|Xi - yi|2]
i=1 i=1
Then decide which of the following is a metric on R".
_di(xy)+d,(xY)

@ d(x y)—1+dl(x,y)+d2(x’y) (0) d(xy)=d,(x,y)-d,(xy)
© d(xy)=d(x,y)+d,(x,y) d) d(x,y)=e"d,(x,y)+e7d,(x,Y)
(a,c,d)

Let A be the following subset of R?.

A:{(x, y):(x+1)2+y2 sl}U{(x, y): y:xsini,x>0}

Then

(@ Aisconnected (b) A is compact
(c) A ispathconnected (d) A'is bounded
(a,c)

South Delhi : 28-A/11, Jia Sarai, Near-11T Hauz Khas, New Delhi-16, Ph : 011-26851008, 26861009
North Delhi : 33-35, Mall Road, G.T.B. Nagar (Opp. Metro Gate No. 3), Delhi-09, Ph: 011-27653355, 27654455




51.
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Ans.

53.

Ans.

54.

Ans.

55.

Ans.

Let

¢ =la=(a),, 8 eCosupla=al <)

12
e -fa-(a).ia cc(2laf =, <]

Ti” > 2 as
Define a map

ng{al,%,%, ...... }

Which of the following statements is true?

(@ T isacontinuous linear map (b) T maps y~onto 2
(c) Texistsand iscontinuous (d) T isuniformly continuous
(a,d)

Let A= [aij ] be an nxn matrix such that a,; is an integer for alli. j, Let AB = 1 with B = [bij] (where lis the

identity matrix). For a square matrix C, det C denotes its determinant. Which of the following statements is
true?

(@ If detA=1then detB=1
(b) Asufficient condition for each bijto be an integer is that det A is an integer
(b) Bisalways an integer matrix

(d) A necessary condition for each b, to be aninteger is det A< {-1,+1}

(a d)
Let A= E ﬂ and let o,_and B, denote the two eigenvalues of A" such that|o., | > [B,|. Then
(@ a —>wasn—-ow ) B,>0as n—->w
(c) B, ispositive ifniseven. (d) B, isnegative ifnis odd
(a, b, c,d)

Let M_denote the vector space of all nxn real matrices. Among the following subsets of M , decide which are
linear subspaces.

@ V,={AeM, :Ais nonsingular}
(b) V,={AeM, :det(A)=0}

={
© Vi={AeM, :trace(A)=0}
=1

(d) V,={BA:AeM, | where B issome fixed matrixin M_

(c,d)

If P are Q invertible matrices such that PQ = — QP, then we can conclude that
@ Tr(P)=Tr(Q)=0 (b) Tr(P)=Tr(Q)=1
© Tr(P)=-Tr(Q) © Tr(P)=Tr(Q)

(a,c)
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Ans.

57,

Ans.

58.

Ans.

59.

Ans.

60.

Ans.

61.

Ans.

62.

Ans.

Let n be an odd number > 7. Let A= [ai,-]be an nxn matrix witha, ;,, =1 for alli=1,2,....,n—1 and

a,; =1. Leta; =0 forall the other pairs (i,j). Then we can conclude that

(@ Ahas1asaneigenvalue.

(b) Ahas—1asan eigenvalue.

(c) Ahas at least one eigenvalue with multiplicity> 2.

(d) Ahasno real eigenvalues

(a)

Let W,, W,, W, be three distinct subspaces of R* such that each W, has dimension 9. Let W =W, "W, "W, .
Then we can conclude that

(@ W may not be a subspace of R*® (b) dimw <8
© dimw>7 (d) dimw <3
(b, c)
Let A be areal symmetric matrix. Then we can conclude that
(@ A doesnot have 0 asan eigenvalue (b) Alleigenvalues of A are real
(c) If Alexists, then A is real and symmetric (d) A has at least one positive eigenvalue
(b, c)
Let f (z) be the meromorphic function given by ; . Then
(1— e’ )sm 4
(@ z=0isapoleof order 2. (b) for every k € Z, z = 2rik isasimple pole.
(c) forevery k e Z\{0},z =kmisasimple pole (d) z=n+2niisapole
(b, c)

N
Consider the polynomial P(z)=)'a,z",1< N <, a, e R\{0} Thenwith D= {we C:|w| <1}
n=1

@ P(D)cR (b) P(D)is open (©) P(ID)isclosed (d) P(D)isbounded
(b, d)

5 9
Consider the polynomial P(z) = (z anz”](z‘bnz“]where a,,b, e R ¥n,a, =0,b, = 0. Then counting
n=0 n=0

roots with multiplicity we can conclude that P(zj has

(@) at least two real roots (b) 14 complex roots
(c) no real roots (d) 12 complex roots
(a,b)or(a,b,d)

Let D be the openunit discinC . Let g : D — I be holomorphic, g (0) =0, and

g(z)/z, zeD,z#0
Iet.h(z):{ g'(O), 720

Which of the following statements are true?

(a) hisholomorphicin . (b) h(D)c D
© |o'(0)|>1 @) |o(1/2)<1/2
(a,b,d)
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Ans.

66.

Ans.

67.

Ans.

Consider the following subsets of the group of 2x2 non-singular matrices over R :

G:{g g];a,b,deR,adzl}
s o

Which of the following statements are correct?

(@ G formsagroup under matrix multiplication.

(b) Hisanormal subgroup of G.

(c) The quotient group G/H is well-defined and is Abelian.

(d) The quotient group G/H is well defined and is isomorphic to the group of 2x2 diagonal matrices (over R)
with determinant 1

(a,b,c,d)

Let C be the field of complex numbers and C* be the group of non zero complex numbers under multiplication.
Then which of the following are true ?

(@ C*iscyclic (b) Every finite subgroup of C* is cyclic
(c) C* has finitely many finite subgroups (d) Every proper subgroup of C* is cyclic
(b)

Let R be a finite non-zero commutative ring with unity. Then which of the following statements are necessarily
true?

(@ Anynon-zero element of R is either a unit or a zero divisor.

(b) There may exist a non-zero element of R which is neither a unit nor a zero divisor.

(c) Everyprime ideal of R is maximal.

(d) IfR hasno zero divisors then order of any additive subgroup of R is a prime power.

(a,c,d)

Which of the following statements are true?

(@ Z[x]isaprincipal ideal domain.

() Z[x,y]/{y+1) isaunique factorizationdomain.

(c) Ifisaprincipal ideal domain and p isa non-zero prime ideal, then R/p has finitely many prime ideals

(d) IfRisaprincipal ideal domain, then any subring of R containing 1 is again a principal ideal domain

(b, c)

Let R be a commutative ring with unity and R[x] be the polynomial ring in one variable. For a non zero
f =3V a x", define o( ) to be the smallest n such that a, 0 . Also (0) = +o.

Then which of the following statements is/are true ?

@ o(f+g)2min(o(f) o(g))

(b) o(fg)zo(f)+o(g)

© of+g)=min(o(f),o(g))ifo(f)=o(g)
d) o(fg)=o(f)+o(g) if Risanintegral domain
(a,b,c d)
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Ans.
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Ans.

72,

Ans.

Let IF, be the finite field of order 2. Then which of the following statements are true ?
(@ IF,[x] has only finitely many irreducible elements.
(b) IF,[x] hasexactly one irreducible polynomial of degree 2.

© F,[x]/ <x2 +1> is a finite dimensional vector space over I,

(d) Anyirreducible polynomial inF, [x] of degree 5 has distinct roots in any algebraic closure of IF,
(b,c,d)

Let (X,d ) be a metric space. Then

(@ Anarbitrary openset G in X is a countable union of closed sets.

(b) Anarbitrary openset G in X cannot be countable union of closed sets if X is connected.

(c) Anarbitrary openset G in X isa countable union of closed sets only if X is countable.

(d) Anarbitrary open set G in X is a countable union of closed sets only if X is locally compact

@)
Let S ={x,yeR2|—1s x<land -1< ysl}

Let T =S\(0,0), the set obtained by removing the origin fromS.

Let f be a continuous function from T to R . Choose all correct options.

(@ Image of f must be connected.

(b) Image of f must be compact.

(c) Anysuch continuous function f can be extended to a continuous function fromStoR.
(d) Iffcanbeextended to a continuous function fromSto R then the image of f is bounded
(a,d)

Let x:[0,3n] - R beanonzero solution of the ODE
X" (t)+ etzx(t) =0, fort €[0,3x].

Then the cardinality of the set {t €[0,3r]:x(t) =0} is

(a) equalto 1 (b) greater than or equal to 2
(c) equalto?2 (d) greater than or equal to 3
(b, d)

Consider the initial value problem
y'(t)=1f(y(t)), y(0)=aeR where f:R—>R.
Which of the following statements are necessarily true ?

(@ There exists a continuous function f : R — R and a < R such that the above problem does not have a
solution in any neighbourhood of 0.
(b) The problem has a unique solution for every g e R whenf is Lipschitz continuous.

(c) Whenf is twice continuously differentiable, the maximal interval of existence for the above initial value
problemisR.

(d) The maximal interval of existence for the above problem isRR when f is bounded and continuously
differentiable

(b,d)
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76.

Let (x(t), y(t))satisfy for t>0

d d

d—);:—x+y,d—¥:—y, x(0)=y(0)=1

Thenx(t) is equal to

@ e'+t y(t) (b) y(t) © e (1+t) d) -y(t)
(ac)

Consider the wave equation for u(x,t)

ou %

y—yzo, (X,t)ERX(0,00)
u(x,0)=f(x), xeR
%“(x,o):g(x), xeR

Let u. be the solution of the above problem with f = f; and g =g, for i =1,2, where f:R —R and

g, :R —> R are given C 2functions satisfying f,(x)= f,(x)and g,(x)=g,(x), for everyxe[-11] .
Which of the following statements are necessarily true

@ u(01)=u,(01) (b) u,(11) =u,(11)
11 11
(©) ul(z’zj:l'b (55) (d) u,(0,2)=u,(0,2)
(a,c)
Let u:R*\{(0,0)} - R be aC 2 function satisfying 5.z + 27 = 0, forall(x,y)=(0,0). Suppose uis of

the form u(x,y) = f (\/ X4y ) ,where f 1(0,00) > R, isanonconstant function, then

@) X2I+iyr2n%0‘u (x,y) = (b) leiyrpﬂo‘u(x, y)|=0
© ijiyr;lw\u(x, y)|=o d leiyrzrlw‘u(x, y)|=0
(ac)
The Cauchy problem
ya_u — Xa_u — 0
ox oy
u=gonT

has a unique solution in a neighbourhood of T for every differentiable function g : " — R if

(@) F:{(X,O):x>0} (b)F={(x,y):x2+y2:1}
© T={(xy):x+y=1x>1} A C={(xy):y=x" x>0}
(a,c,d)
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Ans.
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Ans.
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Ans.
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Ans.

. . h . .
The order of linear multi step method u;,, =(1-a)u+au, +Z{(a+3)uj+1 +3a+1uj -1 for solving

u'=f(xu)is
@ 2ifa=-1 (b) 2ifa=-2 (©3ifa=-1 (d) 3ifa=-2
(b, c)

1
The functional J [y] = I(y’2 +x*)dxwhere y(0)=-1and y(1)=1ony =2x~1, has

0

(@ weak minimum (b) weak maximum
(c) strong minimum (d) strong maximum
(a,c)or(c)

Let y (x) be a piecewise continuously differentiable function on [0,4]. Then the functional

4
I[y]=](y' -1)’ (y'+1)" dxattains minimumif y = y (x)is

0

_X 0<x<4 ] =x 0<x<1
(@ y=5 0sxs B)Y=1x_2 1<x<4

B 2x  0<x<2 B X 0<x<3
© Y7 _x46 2<x<4 @Y= x46 3<x<4
(b,d)

Which of the following are the characteristic numbers and the corresponding eigenfunctions for the Fredholm
homogeneous equation whose kernel is

K (x.t) = (x+1)t, 0<x<t
(x1)= (t+1)x, t<x<1 ?

@ 1,¢ (b) ~m?, wsin mX + coS X
(€) —4r?®, wsin X + 1 COS 27X (d) —=®, tCcos X + sin ©x
(a,d)

The integral equation¢(x ) — 2 I cos(x+t)¢(t)dt = f (x)hasinfinitely many solutions if
o

@ f(x)=cosx (b) f(x)=cos3x © f(x)=sinx (d) f(x)=sin3x
(b,c,d)

Which of the following are canonical transformations? (Where g,p represent generalized coordinate and
generalised momentum respectively)

1
(@ P=logsinp, Q=qtanp (b)P:qp21Q:B
1.
(c) P=qcotp, Q=|09(asm p] d) P=g2sin2p, Q=q%cos2p
(a,b,c)
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