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2022ITDC/ODD/SEM/MTMDSE—SO 1T
(A/B/C/D)/331

TDC (CBCS) Odd Semester Exam., 2022

MATHEMATICS
( 5th Semester )
\. Course No. : MTMDSE-501T

Full Marks : 70
Pass Marks : 28

Time : 3 hours

The figures in the margin indicate full marks
for the questions

Candidates have to answer either from Option—A or
Option—B or Option—C or Option—D
OPTION—A

( For Honours Students only )
Course No. : MTMDSE-501T (A)

( Mechanics )
UNIT—I
| 1. Answer any four of the following as directed :
1x4=4

{a) If Pand Q are parallel forces, then their
resultant is a force.

(Fill in the blank)

(b) When are three coplanar forces said to
be in equilibrium?

(c) Define force of friction.
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(2)

(d) Define coefficient of friction.

{e) Define angle of friction.

2. Answer any one of the following :

(@) What do

you mean by limiting
equilibrium and limiting friction?

(b) Write law of dynamical friction.

Answer any one of the following :

3.

J23/387

(a) A heavy uniform rod of length a rests

(b)

with one end against a smooth vertical
wall, the other end being tied to a point
of the wall by a string of length I Prove
that the rod may remain in equilibrium
at an angle 0 to the wall, given by

12‘ _a2

cos?20 = 5
3a

Equal weights P and P are attached to
two strings ACP and BCP passing over a
smooth peg C. AB is a heavy beam of
weight W, whose centre of gravity is at
distance a meter from A and b meter
from B. Show that AB is inclined to the
horizon at an angle

tan~![ &= btam(sin'1 —VK)
a+b 2P

[9)]

( Continued )

&

4. (a)

(b)
J23/387
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(3)

A uniform ladder is in equilibrium with
one end resting on the ground and the
other against a vertical wall. If the
ground and wall be both rough, the
coefficient of friction being u and p’
respectively and if the ladder be on the
point of slipping at both ends, then
show that the inclination of the ladder
to the horizon is given by

1—pp’
2u

tan@ =

Two weights P and Q (P > Q) are placed
on a rough inclined plane, being
connected by a thin string passing over
a small smooth pulley on plane, the
parts of the string being parallel to the
line of greatest slope. The inclination of
the plane to the horizon is gradually
increased. Prove that the weights will
being to slip on the planes when its
inclination 8 to the horizon is given by

P+Q

tan® = tan A

where A is the angle of friction of the
plane assumed same with respect to
either weight.

( Turm Over )
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UnNiT—II

5. Answer any four of the following : 1x4=4

(a) What will be radial and transverse
component of velocity if the motion of a
particle in a circular path whose centre

is at origin and radius is a?

(b) Write the expression for tangential and
normal component of acceleration.

(c) What will be tangential acceleration of a
particle if it is moving with uniform
velocity?

(d) Define amplitude of SHM.

(e) Write the expression for periodic time of
SHM.

6. Answer any one of the following :
(a) A particle describing SHM in a straight
line has velocities vy, U,, V3 at distances
X;, Xy, x3 from the centre of the path.
Prove that

2 2.2 2y _
xf(ug—u§)+x§(v§—u1)+x3(vl -v3)=0

(b) If the velocity of a point moving in a
plane curve varies as the radius of
curvature, show that the direction of
motion revolves with constant angular
velocity.

J23/387 ( Continued )
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Answer any one of the following :

7.

8.

J23/387

(a)

)

(@)

(b)

Obtain "the expressions for radial and
transverse component of velocity of a
particle moving in a plane curve.

Prove that if the tangential and normal
accelerations of a particle describing a
plane curve be constant throughout the
motion, the angle y which the direction

of motion turns in time t is given by

vy = Alog(l + Bi).

A particle oscillates with SHM of
amplitude a and periodic time T. Find
the expression for the velocity v (i) in
terms of a, T and x, (ii)in terms of @, T, t
and also prove that
2.2
f: v2dt = 27!_(1

A point moves on a parabola

2_a =1+cos6

>
in such a manner that the component of
velocity at right angle to the radius
vector from the focus is constant. Show
that the acceleration of the point is
constant in magnitude.

5

3
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9. Answer any four of the following

(a)
()

(c)
(d)

(e

unit—III

as directed :

e formula of inverse square law.

Write th
with the

Each planet describes an
sun as one of its

(Fill in the blanks)

Define areal velocity.
es of two particles

If m; and m, are mass
the force

distant r apart, then write
between them.
A particle moves in a path so that its
acceleration is always directed to a fixed
point and is equal to
i}
(distance)?

Then the path is a

(Fill in the blanks)

10. Answer any one of the following :

(@)

J23/387

A particle describes an ellipse under a
force

e Y
(distancc)2

( Continued )

1"4-:4

(b)

(7)

towards the focus. If it was projected
with velocity v from a point distancc. r
from the centre of force, show that its

periodic time is
-3

zt_[?__ﬁ] :

wmlr o»

A particle moves towards a centre of
attraction starting from rest at a
distance a from the centre, if its velocity
when at any distance x from the centre
varies as

Find the law of force.

Answer any one of the following :

11. (a)

(b)

J23/387

Prove that time taken by the earth to
travel over half of its orbit separated by
the minor axis remote from the sun is
two days more than half a year. Given
the period of the earth is 365 days and
the eccentricity of the orbit =1/60.

If a planet were suddenly stopped in its

orbit supposed circular, show that it

would fall into the sun in a time which
2

is {,T: times the period of the planet’s

revolution.

{ Tum Over )
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12. (a)

(b)

13. Answer any four of the following :

(@)
(b)
(c)
(d)
(e)

J23/387

(8) ‘_
N
A particle is attractec! by a force to g
fixed point varying inversely as tpe
(distance)*/3. Show that the velocity
acquired in falling fr?m rest from an
infinite distance to 2 dlstancF a frOm'the
centre is equal to the velocity acquired
in falling from rest at a distance a to a
distance a /8 from the centre. 4

If h-be the height due to a velocity v at

the earth’s surface supposing its
attraction constant, and H the
corresponding  height when .the
variation of gravity is taken into
t ———==, where r
account, prove tha wTH T
is radius of the earth. 4
UNIT—IV
1x4=4

Define work.

Define power.

Define impulse of a force.

What do you mean by direct impact?

Write the values of coefficient of
elasticity if the spheres be perfectly
(i) elastic and (ii) inelastic.

( Continued )
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(19)

@

14. Answer any one of the following :

(a) A sphere impinges directly on an equal
sphere at rest. If the coefficient of
restitution be e, then prove that their
velocities ‘after impact are in the ratio
L-e):(1+e)

(b) State principle of conservation of linear
momentum.

Answer any one of the following :

15.

J23/387

(@ A shell of mass M is moving with
velocity v. An internal explosion
generates an amount of energy E and
breaks the shell into two portions whose
masses are in the ratio my : my. The
fragments continue to move in the
original line of motion of the shell. Prove
that their velocities are

v+ 2myE and v— 2mE

\1 m M q moM
() A body of mass 10 kg and velocity
9 m/sec strikes another body of mass
20 kg and velocity 6 m/sec moving in
the same direction. If the velocity of the
first body becomes 6 m/sec after

impact, find the coefficient of restitution
and loss of kinetic energy.

4
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16. (a)

()

17. Answer any four of the following :

(a)

(b)
()

(d)
(e)

>\ http;//www.elearninginfo.in

( 10))

Find loss o

impact of two smooth spheres.

A gun of mass M fires a shell of mass m
horizontally and the energy of explosion
is such as would be sufficient to project

the shell vertically to & he.ight h. Prove
that the velocity of recoil is

3
om? gh
M(M +m)

UNIT—V

Define moment of inertia of a system of
particle.

Define product of inertia.

What is the MI of a circular ring of
radius a and mass M about a diameter?
What do you mean by effective force?
Write MI of a rectangular plate of sides
2a, 2b and mass M about a line through
the centre and parallel to the side 2a.

18. Answer any one of the following :

(a)

(b)
J23/387

If A, B, C denote the moments of inertia
of the body about three mutually
perpendicular axes, then show that
A>2D, B>2E, C>2F.

Find MI of a uniform rod of length 2a.

( Continued )

f kinetic energy by direct :

: (11 )
®

Answer any one of the following :

19. (a) Find MI of a body about a line.

about an edge.

1x4=4

J23/387

(b) Find MI of a rectangular parallelopiped

20. State and prove parallel axes theorem.

( Turn Over )
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OPTION—B

( For Honours students only )

Course No. : MTMDSE'501T (B)

( Number Theory )

Unit—I

1. Answer any four of the following : 1x4=4

(a) Does the equation 2x+10y =17 have
any solution in the positive integers?
Justify.

(b) State the fundamental theorem of
arithmetic.

(c) Under what condition on c does the
congruence ac=bc(modn) implies

a = b(modn)?

(d) 1If pis a prime, what is the remainder
when (p-1)! is divided by p?

(e) What is the units digit in 31907

J23/387 ( Continued )
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,_ (13 )
@

2. Answer any one of the following : 2

(@) Find the remainder when 1!4+2!+:++50!
is divided by 12.

(b) Solve the congruence x =2(mod3),
x=3(mod5) by Chinese remainder
theorem.

3. Answer either (a) and (b} or (c) and (d) :
(a) Find the positive solutions of the linear

Diophantine equation 18x + 5y =48. 4
() 1If p, is the nth prime, then show that
pa <277 4

(c) If gcd(an) =1, show that the integers
¢gc+a c+2a -+, c+(n-1)a

form a complete set of residues modulo
n for any c. 4

(d) State and prove Fermat’s little theorem.
1+3=4

UNIT—II
4. Answer any four of the following : 1x4=4

(a) Let t(n) denotes the number of positive
divisors of n. Find t(180).

(b) State Mobius inversion formula.

() Find Yd
d|180
J23/387 ( Tum Over )
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T

(d) Letp be the Mébius function. For n>1

what is the value of d;u(d)?
n

(e) Write the formula of 6(n) in terms of the

prime divisors of n.

5. Answer any one of the following : 5

(a) Show that

n%t(n)

[1a=
din

(b) Show that the Mébius function p is
multiplicative.

6. Answer either (a) and (b) or (c) and (d) : 8

(@) Let F and f be two number theoretic
functions related by

Fm=Y fd
din
Then show that

)= Zud)F( )

din
(b) Show that
E 1_o
din d n 4

J23/387 ( Continued)

(15 )

() Show that the number of positive divisor
function t is multiplicative. 4

(d If n=pFpk2..plr is the prime

factorization of n, then show that

R )
n‘ b P DPr 4

UNIT—III
7. Answer any four of the following : 1x4=4
(a) Find [-n], where [] is the greatest integer
function.
(b) What is ¢(125), where ¢ is the Euler’s
function?

(c) Find the last digit in 723%.
(d) Evaluate

Y o
d|20
(e) Write down a reduced set of residues
modulo 20.
8. Answer any one of the following : 2

(a) Find the highest power of 5 that divides
1000!

(b) Show that ¢(n) is even for n >2.

J23/387 ( Turn Over )
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o. Answer either (a) and (b) T (c) and (d) : g

of r consecutive

roduct
- tagk 7 ivisible by r! 3

positive integers is d

w that a®™) =1(modn),

(b) Ifged(an)=1,sho 2
(¢ Forn>l, show that the sum of positive
integers less than 7t and relatively prime
to n is Zne(n)- A
(d) Find the remainder when 2100000 .
divided by 77. i
UNIT—IV
10. Answer any four of the following : 1x4=4

(a) Find the order of 2 modulo 7.
(b) Evaluate the Legendre symbol
(%)
17
(c) State quadratic reciprocity law.

(d) Give example of a composite number
having no primitive root.

(e) Give an example of a composite number
having at least one primitive root.

J23/387 ( Continued )

5 (17 )
11. ' Answer any one of the following : 2
(a) Show that
1(p-
(__1_) =(-12t? 1’
p
for any prime p.
(b) List all positive integers which have at
least one primitive root.
12. Answer either (a) and (b) or (c) and (d) : 8
(a) If ged(m n)=1, m,n>2, show that mn
has no primitive roots. 4
(b) Show that there are infinitely many
primes of the form 4k +1, k>1. 4
(c) State Gauss lemma. Using it or-
otherwise, show that
(3) =(-1) 8
P 4
(d) Prove quadratic reciprocity law. 4
UNIT—V
13. Answer any four of the following : 1x4=4
(a) Which numbers are called Mersenne
numbers?
(b) What is the value of o(n) for perfect
numbers?
J23/387 ( Turn Over )
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( 18 ) #

(c) What can be the last disit in a perfect

number?
st theorem:

Fermat’s 1a .
(d) State k- micable pair of

(e) Give example of
numbers.

14. Answer any oneé of the follo,wm_g ) . 2
(@) Write the generl solutions of the
equation x2+y =2
: : i ne number for some
()1 af=ilhis B prll’;l—l k _1) is a perf
k >1, show that 2k~ (2 )i perfect
number.
15. Answer either (a) and (b) or (c) and (d) : 8
(a) Show that every even perf:ct number
must be of the form 2k'1(2 —1), where
ok _1 is prime and k>1 4
(b) Is every Fermat number necessarily
prime? Justify your answer. 4
(c) Show that every even perfect number
either ends with 6 or 8. 4
(d) For nzl, if the Fermat number
F, =22" {1 is a prime number, then
show that
Fn-1
372 =-1(modF,) 4
J28/ 887 ( Continued )

1.

J23/387
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(19 )

OPTION—C
( For Pass Students only )

Course No. : MTMDSE-501T (C)
( Matrices )
UNIT—I

‘Answer any four of the following as directed :

1x4=4

(a) Define subspace of a vector space.

(b) A set containing linearly independent
set of vectors is itself linearly
independent.

(Write True or False)

() What do you mean Dby . linear

combination of vectors?
(d) What is basis?
(e) Is the set of vectors

V={abdeR3la=b=c}

a subspace of R3 over R?

Answer any one of the following :

(@) Show that the vectors (1, 2, 4), (3, 6, 12)
are linearly dependent.

( Turn Over )



(20)

the standard basig
linear combination qf

() Express each of
= (O, - 3: 2).

3 a
vectors of R~ as
o =(10,-1), @2 =21 %3

one of the following *

the intersection of an
tion of subspaces of g
also a subspace of V.

Answer any

3. (a) Show that
arbitrary collec
vector space Vis

(b). Express v=[L-25 in R3® as a linear
combination of the vectors u; =(L11),
Us =(L23), U3 =2-11)

e that the necessary and sufficient

% (a) Frov n-empty subset W of a

condition for a no
vector space V(F) to be a subspace of v
is ox+Bye WY a,BEF and xye W.

Show that the vectors (L21), (21,0),

®)
(L, -12) form a basis of R>.

UNIT—II

5. Answer any four of the fqllowing :
(a) What do you mean by invariant
‘subspace of a vector space?

(b) If A is an eigenvalue of a matrix A and

matrix B is similar to A, then is A an

eigenvalue of B?,

(c) Define eigenvector of a linear operator.

J23/387

1X4=4

( Continued )
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(21)

(d) What is the reflection of the point (3,2)
about X-axis?

() Give one eigenvalue of a singular
matrix.

6. Answer any one of the following :
(@) What do you mean by eigenvalue and
eigenspace of a matrix?
(b) If T is any linear operator on a vector
space, then show that the null space of
T is invariant under T.

Answer any one of the following : 8
7. (a) Determine the . eigenvalues and
eigenvectors of the matrix
5
2=[; 2]
1 2 4
(b) Show that the matrices A and AT have
the same eigenvalues. 4
8. (a) Prove that if the characteristic roots
of A are Ay, Ay, -, A,, then the
characteristic roots of A2 are
2 42 2
AT, AG, o, AL 4
(b) Show that the space generated by (1,1,1)
and (L2,1) is invariant_subspace of R3
under T, where
Ty 2=(x+y-3 x+y x+y—2 4
( Turn Over )
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9. Answer any four of the following as directed

(@)
@)

(c)
(d)
(e)

10.

(@)

(b)

J23/387

( 22 )

UNiT—III

1x4=4

Define unitary matrix.

Find the rank of the matrix
111
111
111
Define skew-Hermitian matrix.
Define rank of matrix.

be the transposed
A and B

If A° and B®
conjugate of matrices
respectively, then (AB]e =

(Fill in the blank)

Answer any one of the following :

If the non-singular matrix A is
symmetric, then prove that A7l is also

symmetric.

If the points (x;,Y;), (X2,Y2), (X3,Y3) are
collinear, then show that

xi oy 1
x, Y 1<3
x3 Yz 1

( Continued ) |
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(23)

Answer any one of the following :

11. (@)
(b)
12. (q)
(b)

Reduce the matrix

121 0
=243 o0
102 -8

to normal form.

Prove that the rank of the transpose of a
matrix is the same as that of the original
matrix.

If A and B are symmetric matrices,.then
show that AB is symmetric iff AB = BA.

If A be any square matrix, then show
that (A + A7) is symmetric and A -AT is
skew-symmetric.

UNIT—IV

13. Answer any four of the following as directed :

(a)
(b)

()

J23/387

1x4=4

What is a diagonal matrix?

Write the necessary and sufficient
condition for a matrix to be invertible.

Every invertible matrix -possesses a
unique inverse.
(Write True or False)

( Turn: Over )
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(24) & £ ( 25)
(d) Is the matrix’ 16. (a) Compute the inverse of the following *
10 matrix by wusing elementary IowW
021 operations : 4
000 2 -1 3
1 11
diagonalizable? 1 -1 1
(e) Find the inverse of (b) Transform the matrix
f 1. 2:=2
1 2
[3 1] 1 2 1
-1 -1 O
into diagonal form. 4
14. Answer any one of the following : 2
: UNIT—V
(@) If A be an nxn non-singular matrix,
then show that (A7) =(a™))". 17. Answer any four of the following as directed :
1x4=4
(b) Show that the inverse of a matrix is (a) What is the rank of a non-singular
unique. matrix of order n?

(b) When a system of linear equation has

infinite number of solutions?

Answer any one of the following : 8 © wh B .
- (o at is augmented matrix?

15. (a) If A, B are non-singular matrices of
same order, then show that
(Bt =B7'A™. 4

(d) If A be an n-rowed non-singular matrix,
X be an nx1 matrix, B be an nxl
matrix, then the system of equations
AX = B has infinite solutions.

() Show that the necessary and sufficient )
(Write True or False)

condition for a square matrix A to
possess the inverse is that |[A|#0. 4 {e) Under what condition a system of
equation AX = B possesses a solution?

J23/387 ( Continued ) J23/387 ( Turmm Over )
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(26 ) 3 N (27 )
18. Answer any one of the fO}h;Wi"g : 2 OPTION—D
uatio
(@) Show that the 2‘;‘ +6y+11=011 . ( For Pass Students only ) .
6x+20y—62+3=0 Course No. : MTMDSE-501T (D)
6y—182+1 =0
( Linear Algebra )

are not consistent. :
(b)) When a system of equation AX =B has UNIT—I

. 2 ) unique solution?
(i) no solution and (i) uniq 1. Answer any fourof the following as directed :

Answer any one of the following : 8 g ' 1x4=4
. (@) Write down the necessary and sufficient
19. (a) Show that the equations condition for a non-empty subset W of a
x+y+z=6 vector space V(F) to be a subspace of V.
x+2y+3z=14
x+4y+7z=30 (b) Prove that, in a vector space, a set
are consistent and solve them. 4 ;Z?’Zilg;% Sefadteptornaiways fineayly
(b) Determine the rank of the following :
e e . 4 (c) Define dimension of a vector space.
2 -1 3 4
0 3 4 1 (d) Write an example of basis of the vector
5l gritpug space R2(R).
2 511 6

(e) Superset of a linearly dependent set is

20. For what values of A, the equations linearly independent.

x+y+z=1 (Write True or False)
x+2y+4z=2
_ 12
x f4y +10z=2% 2. (a) Prove that intersection of two subspaces
have a solution and solve them in each of a vector space is also a subspace. 2
case? 8

J23/387 ( Continued ) J23/387 ( Tum Over )
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(28) 4 n (29 )
or ¢ o ineart () Dimension of range space is called
that if two vectors &€ y 2 3w,
(b) Prove thal them is @ scalar
dependent, one Of (Fill in the blank)
: ther. : L :
multiple of the OtH¥" ., (d) Define nullity of a linear transformation.
3. Answer either (a) and (b} or (C} and (d) : (e) :‘et T:U -V be a linear transformation
i subspace ©of 2 finite 'rom a finite dimensional vector space U
@ I W is a1a vector - space  VIF) then "to another vector V, then write
dimension V. dim W d°Wf1 the relation between rank(T) and
prove that dimW = dlmv" 1 nulhty(n,
(b) Show that the three R (.1’1’—1)’ 5. (a
independent. ‘ gf’m !{a,.tiZ) =@y2 is a linear trans-
on.
(c) Prove that the union of two subspaces of " 2
a vector space is also 2 subspace if and or
only if one of them contains the offier: () The mapping T:R? »R® defined as
(d) Prove that every finitely generated Nabh=(a-bb-g-a is a linear
vector space has a basis. - transformation from R? into R3. Find
] the nullity of T. :
UNIT—II
. ; 6. Answer either (a) and (b) or (c) and (d) : 8
4. Answer any four of the following as directed :
' 1x4=4 (a) State and prove Sylvester's law of
(a) Define linear transformation. nullity. 1+4=5
(b) Let T:R* 3 R® be a linear trans- (b) i":t Tﬂ V(F)t: U(F}), is a linear trans-
] } rmation, then show that T is one-one
2. What ,
formation such that rank of T'is if and only if kerT = {0}. 3

is the nullity of T?

J23/387 ( Continued ) J23/387
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(c)

(d)

7. Answer any fo

(@)
(b)

(c

(d)
(e)

8. (g

J23/387

‘ ( '30 ) | | ' 4

Let V(F) be a vector gpace and Tt;l Vt_:h v
is a linear operator then prove that the
following are equivalent ;
(i) Range{nn ker(l= (0}
(i) T(T)=0= T, =0
there exists
::::for::ttion T: R? —)Rs such that

T(,1) = (,0,2) and 70,3 =014

a linear

unir—III

ur of the following as directed :

Define isomorphism on 2 vector space.

Give an example of isomorphism on a

vector space.
Two finite dimensional vector spaces

r the same field are isomorphic if and

ove
ame dimension.

only if they are of the s
(Write True or False)

Define invertible linear transformation.

Define singular linear transformation.

Let T be a linear transformation from a
vector space U(F) into a vector space
V(F), then show that T is one-one if T'is
non-singular. '

=N

1X4=4

2

( Continued )

‘e,

)
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(31)

Or

Let T be an invertible linear trans-

formation on a vector space V(F), then
show that 7717=1.

9. Answgr either (a) and (b) or (c) and (d) :

()

(b)

()

(d)

J23/387

Let U and V be vector spaces over the .
field F and let T be a linear
transformation from U into V. If T is
On?-one and onto, then show that Tlis
a linear transformation from V into U.

P.rove that every vector space over F of
dimension n is isomorphic to the vector
space F"(F), where F is a field.

Let T be a linear transformation from a
vector space U(F) into a vector space
V(F). If S is a subspace of U, then prove
that T(S) is a subspace of V.

Prove that a linear transformation from
a finite dimensional vector space to
another finite dimensional vector space
of same dimension is one-one if and
only if it is onto.

( Turn Over )



10. Answer any fourof

(@

(b)

(c)

(d

(e)

11. (a)

J23/387

( 32)

A4

uNiT—IV

llowing as directed :
the fo Cene
and its transpose At

ix A
A square matrix baracteristic poly-

have the same C

no;nmL (Write True or False)

If v is an eigenvector of a linear opel;itor
T corresponding to eigemfalue A, then
show that.av is also an eigenvector Tor

any scalar a # 0.
What are the eigenvalues of 2 triangular
matrix?

Find the characteristic roots of the

matrix
1 0
01

Shov.v that 0 is an eigenvalue of a linear
operator T on a vector space V(F)if T is

singular.

Let V(F) be a vector space and T: V =V
is a linear operator, then show that
Ae F is an eigenvalue of T if and only if

T—-Al is singular. 2

( Continued )

)

( 383 )

Or.

Prove that similar matrices have the
same characteristic polynomial.

12. Answér either (a) and (b) or (c) and (d) : 8

(@

(b)

(©

(d

J23/387

Cayley-Hamilton
1+5=6

State and . prove
theorem.

Show that eigenvalues of a unitary
matrix are of unit modulus. 2

Find the characteristic equation of the
matrix

2 2 3

A=12 3 1

3 4 -1

and find A™! with the help of Cayley-
Hamilton theorem. 4

Let V(F) be a vector space of dimension n
and T:V — V is a linear operator, then
show that T can be represented by a
diagonal matrix if and only if there
exists a basis of V consisting of
eigenvectors of T. 4

( Turn Over )



( 34) =

uNT—V
. iaan o as directed :
13. Answer any four of the fo}lgﬂf},‘_? & 1x4=4
uct space, then

(a) Let V be an inner prod

show that (0,%) =0 for all x in V.

(b) Write down the triangle in equality in
' " inner product space V. :

(c) If x and y are vectors in an inner

product space, then wri2te down the
value of [|x+yll2+llx-yll"-

(d In an inner product space, if
llx+yll=llx|l+|lyll, then the vectors x
and y are linearly independent/linearly
dependent.

(Write the correct answer)

(e) Ifxis orthogonal to ¥, then show tha't o
is also orthogonal to Y, where o is a
scalar.

14. (a) LetV be an inner product space and x, Yy
be vectors in V, then show that x =Y if

" and only if (x, 2) = (y, 2 for every zin V. 2
Or
(b) Define orthogonality of two vectors. Also
define orthogonal set. 1+1=2

J23/387 ( Continued )

) ( 35)
1S. - Answer either (a) and (b) or (c) and (d) : 8
(@ In an inner product space V(F), prove
that |(x, y)| < |Ix]| llylk S
(b) If (v, vy, -, U,} is an orthonormal

subset of an inner product space V,

then prove that for any v € V, the vector
n

v— Y (v v;)y;

i=1
is perpendicular to each v;. 3

(c) State and prove Bessel’s inequality in
an inner product space. 1+5=6

(d) In an inner product space V(F), prove
that ||x||20 and ||a||=0 if and only if

a=0. 2
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