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1. Fill in the blanks :

I Semester B.Sc. Degree (CCSS - Supple./lmprove.)
Examination, Novem'ber 2014

COMPLEMENTARY COURSE IN MATHEMATICS
1C 01 MAT : Algebra and Geometry

(2013 and Earlier Admn.)

M7773

Max. Weightage : 30

(Weightage - 1)

a)

b)

c)

d)

.'...

is an example of 
ia nonabelian group.

is an example of a two dimensional vector space.

is an example of a field.

is a subspace of IR3.

Answer any six from the following (Weightage 1 each) :

2. Find the span of {(1 , 1\, (2,2)} in m.2.

3. Prove or disprove that T :IR2 -+ IR2 defined by T(xr, x2) = (2x,,3x2) is a linear
transformation.

4. Check whether the set of all f e C [0, 1] such that f P/o)=1 is a subspace of

r [0, 1].

5. Show that in a vector space V any set of vectors containing the zero vector is
linearly dependent.

6. LetT:U +Vbealinearmap.ThenprovethatT(-u)=*T(u). " l

7. Can we produce any number of basis in a vector space. Why ?

B. Define eigen value of a matrix.

P.T.O.
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9. Can polar coordinates have negative values Z fxpain.

10. Write equations relating rectangular (X, y, z1 anO cylindrical (r, e, z) co-ordinates.

11. Find an equation for the cylinder x2 + (y - 3)2 = 9 in cylindrical co-ordinates.
(Weightage 6x1-6)

Answer any seven from the following (weightage 2 each) :

' 12. Let S be a nonempty subset of a vector space V. Then prove that [S], the span
of S, is a subspace of V.

13. Let U, and U, be two subspaces of a vector spce V. Then prove that U., n U2 is

also a subspace of V. tl ,,

14. Prove that in an n-dimensional vector space V, any set of n linearly independent
vector is a basis.

15. Prove that a linear transformation on a 1-dimensional vector space is nothing but
rnultiplication by a fixed scalar.

16. DeterminewhetherthereexistsalinearmapT:Y2-+ VrsuchthatT(2, 1)=(2,1)
and T(1 ,2) = (4,2).lf it exists write the general formula otherwise give reasons.

17. Find the rank of the matrix :

I s -1 21r^ z4ll-b r

[-e 1 2)

19. lnvestigate the values of ), and pr so that the equations 2x + 3y + 5z = 9,

7x + 3y - 2z = 8, 2x+ 3y + Xz = p have no solution.

-z-

18" Using Cayley Hamilton theorem, show that A3 * 642 + 1 1A - 6I = 0 where

[r 121
A=l o 2 2ltl

L-1 1 3,1
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20. Solve the system of equations :

2x*y+z=7, 3x+y -Sz=13, x+y+z=5.

21. Show that if l, * - E,the system of equations :

3x-y + 42= 3, x + 2y -32--2,6x + 5y + ?"2 - -3 have a unique solution.

22. Show that the transpose Ar has the same eigen values of A. (lx2=1[)

Answer any three from the following (Weightage 3 each) :

23. Find the eigen values and the corresponding eigen vectors of the matrix :

lzzllII
11 3 1i :

L1 22)

t 2 -1 1l
24. Verity Cayley-Hamiltontheoremforthe matrix A=l-1 z 1l andfind its

I

inverse. I r _1 2)

I

25. 1) convert the polar equation r = Bsin0 into cartesian equation.

2) Convert the Cartesian equation y2 = 4xinto polar equation.

26. Translate x2 + y2 + {, - yr)'= /o into cylindrical and spherical system,

(Weightage : 3x3=9)


