Model Paper

B.Sc (II-Year) Examination
(New, w.e.f 2010-2011)
Mathematics, Paper-111
(Linear Algebra, Multiple Integrals and Vector Calculus)
Time: 3 Hours Max.Marks:100

Part-1 (Marks: 6x6=36)
Answer any six questions
1. Prove that the four vectors (1,0,0),(0,,0)(0,01) and (11,1) in 7,(C) form a linearly
dependent set, but, any three of them are linearly independent.
2. If U(F) and V(F) are two vectors spaces and T'is a linear transformation from U to

V', then prove that the range of 7' is a sub space of /" .

3. Find all characteristic values and characteristic vectors of the matrix
1 1 1
0 1 1
0 0 1
4. If a, B are vectors in an inner product space ¥, prove ||l + g < |a| +[ ] -

5. Evaluatej'(3xy dx—yzdy); where ¢ is the curve in the xy —plane y =2x* from (0,0)

to (12).
6. Evaluate ny(x2 +y2)dxdy over [(0,a;0,b)].

7. Letp=x"y%2%. Inwhat direction from the point P(L11), is the directional derivative

of ¢ a maximum? What is the magnitude of this maximum?

8. By using the Green’s theorem, show that the area bounded by a simple closed curve ¢

is given by %§(xdy—ydx).
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Part-1I(Marks:4x16=64)
Answer four questions, choosing one question from each section.
Section-A

9 (a) Prove that the necessary and sufficient condition for a non-empty subset # of a
vector space V(F)to be a subspace of V(F) is that a,beF and
5,?6W:>a5+bzeW.

(b) Prove that there exists a basis for each finite dimensional vector space.

10. State and prove Rank-Nullity theorem for linear transformations.
Section-B

11. State and prove the Cayley-Hamilton theorem.

12. (a) In an inner product space ' (F), prove that |(a, ) <|]||A]}

(b) Apply the Gram-Schmidt process to the vectors g, = (1,0,1), 3, = (1,0,-1),
B, =(034) to obtain an orthonormal basis ¥,(R) with the standard inner
product.

Section-C

13. (a) Assuming that 1, ¢ and y are continuous and possesses a continuous

derivative ¢, then show that J'f x,y)dx = J.f[(p w(t) @ (t)dt ;where

cix=g(t)y=wlt):tele, ﬂ]and o deflned on[e, A] .

(b) Prove that the necessary and sufficient condition for the integrability of a bounded

function f over a rectangle R is that to every positive number ¢, there corresponds a
positive numbers, such that for every division D of Rwhose norm <§ the

oscillatory sum S(D) - s(D) < e.

14. (a) If f is continuous in a domain £ which is bounded by the curves
y=¢(x),y=w(x), x=ax=>b;, where g, are continuous and

#(x)
w(x)< ox); ‘v’xe[a b] then prove J.J.f X,y dxdy H f X,y dy}dx
(x)

X
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3a-x

(b) In the integral J.OZ Ig)(x,y) dxdy , change the order of integration.

4a
Section-D

15. (a) Define (i) Divergence of a vector (ii) Curl of a vector. If Z = x’yi — 2xzj + 2yzk

then find cur! curl Z

N

(b) Evaluate ”A .nds forZ = (x + yz)i —2xj —2yzk and S'is the surface of the plane

2x+ y+ 2z =6 in the first octant.

16. State and prove the divergence theorem of Gauss.
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