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HJ-2387
M. A. (Mathernatics) (Part - II) (External) Examination

601 - Diffe".r,r#Bi;ff.#t[ Linear Argebra

Time : 3 Hours]

Instructions :
(1)

[Total Marks : 100

Seal No. :

(2)
(3)
(:4)

A-Il questions are compulsory.
Notations used are standard.
Each question is of 20 marks.

I (a) Let M be a subspace ofR3described by x, - xz - xz = 0. Find 7

projection of f=(2,3,2) on M by taking the standard inner product.

(b) Given tr(2,-2,-2,6)r Find a vector S, obtained as a linear 7

combination of vectors v, = (1,L,L,7)'' ,, = (1, -1,0,0)7 and

v, = (1,L,0,-2)r such that ll/ - sll is minimal.

(c) If M:spantAr,Az\ where/1 = (1,1,1,-1)r and 6
A, = (-t,2,2,1)rthen find basis of/!|tr.

OR

1 (a) Define:NullspaceandRangeofalinearoperator. Provethatthe 7
null space and range ofa linear dperator ar€ subspaces ofnorm
space v and w respectively.

(b) Let,4 = lAr, Ar, Ar,...,,4,r]. Let <, > be the standard inner product 7
on Fmthen thefollowing statement are equivalent

D S - Ax is projection of y on M.
III) Z=x minimizes lly - Azll where z € Fn.
III) X satisfies the normal equations AHx - AHy.
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(c) Define: Norm and Inner product space. Let TtV -'+ W be a linear 6

operator and dim(vfn and dim(w) = m. If T is invertible then

prove that m=n.

2 (a) LetT(x) - x" * 2x'* r, Find the matrix of T with respect to basis 7

O =. {l,t,t2}.FindN (T), R (T) and solveln(x) = 7 * t * t2.

(b) Let Ttpr'+ R3 be defined by T(fl:X(X6,X1,X2)r where 7

xu = ff 
*' 

1 1t)dt;K:0, l, z then find f(t).

(c) (a) Let A be an m x n matrix and if<, > is the standard inner 6

product on Fm. Then prove that

(l) N(l) - R(,AH)r

(2) R(A) = N(AH)t

(3) r(A) = r(AH)

OR

2 (a) LetT:v--+v bealinearoperator, F -{"*}andy - ffi}where 7

k:l...n be two bases for v. Let the change ofbasis fuom B to y

result in some matrix p=[p1;]tnen prove that [T)y=p-'lT)p p.

f 1 1 -11 1
(b) If T be a matrix operator T(X) : Ax with e = l-1 3 -11l-z z 6)

Find a basis for N(I) and its dimension. Also find rank(T).
Is T one to one? Onto? Justifu.

(c) lf{er,e2,...,er,}is anorthogonalsetandx,yare inspan 6

{er,ez, ..., e,.} so that x = L!=txiei and y - ll=1yiei for

som€ r; and yi. Then prove that

1. The coefficients x; is uniquely given by *t = ffi
2. \x,yl = f,f=, x1fl lleill2

3 (a) Define: Torsion and Screw-Curvature. A necessary and sufficient 7

condition that a given curve is plane curve is that t : 0 at all

points.
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(b)

(c)

3 (a)

(b)

(c)

(b)

(c)

4 (a)

(b)

(c)

Derive equation to determine principal curvature at every point' 7

of the space curve.

Derive formula for curvature and Torsion in Dot notations. 6

OR

State and prove Frenet-Serret formula. 7

The necessary and sufficient condition for a curve to be a helix is 7

that its curvature bears a constant ratio with it torsion at any point.

For the curve X:3t Y:3t2,2=2t3. 6

show that P = o = ltt + zt'12.

4 (a) Define: Osculating circle. Find the radius and centre of osculating 7

circle.

Prove that envelop of family of s'urfaces touches every member of
the family at all points ofits characteristics.

Find the envelop ofthe sphere

(X - acos9)z + (f - asin9)z * Zz = b2.

OR

Define: Polar developable. Prove that edge of regession of polar

developable is the centre ofspherical curvature.

Prove that KY =(Z - t2)2 is developable. But the surface xyra3
is not developable.

Define: Involutes.

Find the eqrx$ion of curvature and torsion for involutes.

1

6

7

7

6

5 (a) State and prove QR factorizationTheorem 7

(b) Define T: R3 -+ R3 ,T(X): 2(Xre)e1-(Xre2)e2+ (Xrq)q 7

where e1=(0,1,0)r ; ez = (1,0,1X; e, = (1,2,1)r .

(i)Pind matrix of T with respect to standard basis.

(ii) Find matrix of inverse of T if exists.

(c) Provethattherangeand subspaceofalinearoperator T:V -+ W 6

are the subspaces of I and W, respectivey.

OR
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5 (a) Show thatprincipal normal ofone curve be Binormal of another
curve if the relation a (/r2 + tz1 : bk must hold where a and b are

constants.

(b) If 0 is the angle between direction curves

pdu2 + ZQdtrdv + Rdvz : O at uny point (u,v) then prove that

tan (9)
t

2H(e2 -PR)i

7

7

6

6n-2FQ+cP

(c) Define: Developable surface. Find the condition tbr the surface

to be developable.
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