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Note: Notations and ‘Terminologies are ‘standard.

Q.1 Choose correct option from given four choices.
(i) Let 2 = (v2,1,e) and y = (v2,2,€). Then llz —yll =

(a) 1 (b} 2 (c) 3 (d) none
(ii) Lét'm,'y'e R™. Then (z, )| <
RV (b) fl=flfl| ©) ll=ll*fy]? (@) PPyl
(iii) Let z, € R™ be orthonormal vectors. Then ll + y]|* =
@1 2 © 3 (@ ¢
(iv) Let e € R" and f : R® — R such that D, f(a) exists for all z € R®, Then
(a) f is continuous at a (c} Djfa) exists for all 1 < j <
(b) f is differentiable at a (d) none
(v} Let f:R™ —3 R such that D;f(a) exists for all 1 < § < . Then fis . at a.
(a) Direc Diff. {b) Cont. Diff. {¢) differentiable (d) None
(vi) Let f : R? — R be defined as f(z) = \/lz1zs]. Then
(a) f is continuous (¢) f is differentiable

(b) f is continuous only at origin (d) f is differentiable only at origin

(vii) Let § and 7" be k-tensors on V. Then

(a) ST =T@S () S—-T=T-8
(b) S+T=T+8 {d) None of these

(viii) The dimension of T2(R%) is

(a) 2 (b) 4 (c) 8 (d) 16
Q.2 Attenﬁpt any seven.

(i) Let z,y € R" be linearly dependent. Prove that [{z, )| = [l=] |z
(i) Let f,g: R™ - R be differentiable. Prove that f + ¢ is differentiable.
(iif) Give an example of a function which is continuous but not diffe
(iv) Define f:R? —; R as f(z) = |z1xy]. Prove that Df(0) exists.
(v) Define £ R? ~— R as f(2) = m9e". Find D F{0).

(vi) Let A C R™ be open, & € A4, and f: A — R. If f has maximum val
D;f(a) exists, then show that Dif(a) =0.

(vil) Is it true that if partial derivatives exist, then directional derivatives also exist? J ustify.

(viii} Is it true that S@ T = T @ S? Justify your answer,

(ix) Let f : R® — R be differentiable. If df (p)(vp) = Df(p)(v) (p,v € R"?)
df (p) is a linear functional on RY for each p € R™.

rentiable at a point a.

, then prove thag
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Q.3

(a) Let 2, € R™ Then prove that | <2,9>|=2)illyll iff  and y are dependent,.

(b) Let A C R™ be closed, f
set B={xcA:o(f;z)

{b) Define norm preserving

: A — R be a bounded function, and £ > 0. Then prove that the
> e} is closed in R™.

OR

and inner product preserving linear map. Prove that both the

definitions are equivalent.

Q4

(a) Let f: R* — R™ and g € R™. Define the derivation of f at a. If [ is differentiable at a,
.then prove that there exists unique linear transformation ) : R* —y g™ such that

i W@ 0) = 1@ =2l

h0 Il

(b) State and prove the chai

1 rule.

OR

(b) Find the derivation of Hz) = (w129, 21 + 23) at (2, 3).

Q.5
(a) Let a = (%) and f(z)

= (T1 c08 w2, 71 — x9) (z € R?). First find the Jacobiag matrix

f'{a) and then find Dy (a).

(b) Prove that continuously

differentiable function is differentiable.
OR

(b) Give an example of a function f:R? — R such that D;£(0) exists for all § = 1,2 but f

is not continuous at 0,

Q.6 |
(a) Define Alt{T). I Alt{S)
(b} Define the wedge produc

(b) Let £ R® - R™ be

= 0, then prove that Alt(S ® T') = 0 for any tensor T
t. Prove that it is associative but not commutative.

OR.
differentiable. Let ﬁc* D Apr(R™) - Arr(R™) be defined as

Jrr(w)(p) = :j‘k(w( f(o) (p € RMw ¢ Apr{R™)}. Then prove that Jrx is well-defined

and it is a linear map.
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