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SECTION A
S. No. Marks CO
Q1 Represent the complex number z = (1 — \/§i)3 in polar coordinates r and 6. 4 Cco1
Q2 Prove or disapprove the statement :
An odd degree polynomial f: R — R is always an onto function 4 CO2
Q3 Show that the set of reals R is cardinally equivalent to a subset (0,1) of it. 4 CO2
Q4 Suppose w and w? are the cube roots of unity other than 1. Find the trace of the matrix
1 3 2 2019
<O o 3 > 4 CO4
0 0 w?
Q5 Let M,.,(R) be the vector space of all 2 x 2 real matrices. Consider the subspaces
_[(a —ay, _f(a by,
Wl_{(c d).a,c,dE]R} and Wz—{(_a d).a,b,dER} 4 CO5
Find the dimensions of subspaces W, n W, and W; + W, respectively.
SECTION B
Q6 Prove that z = x + iy,i = v—1 is either real or purely imaginary if and only if
(z)? =z 10 co1
Q7 Consider theset A = {1,2,3, ... ... ,9,10} and = be the relation on A x A defined by
(a,b) = (c,d) whenever ad = bc 10 cO2
Prove that = is an equivalence relation. Find [(2,4)] i.e. the equivalence class of (2,4).
Q8 Use the principle of mathematical induction to prove:
(cos@ +isinf)" =cosnB +i sinnf,n €N 10 co3




Prove that

Q9
n
(w
i=1
_ ) 10
is a subspace of a vector space V over the field F,where W;, 1 < i < n are subspaces CO3
of V(F).
SECTION-C
Q10 |a. Suppose NV (A) denotes the dimension of the null space of matrix
2 2 -6 8
A= <3 3 -9 8).
11 x 4
For what values of x, V'(4) is minimum? 10
+ CO4
. . 1
b. Consider the following subspace of R3: 0
W={(xv2)€R32x+2y+2z=0,3x+3y—2z=0,x+y — 3z = 0}
Find a basis and the dimension of W.
Q11 Let V be the real vector space of all polynomials from R into R of degree 2 or less.
Let t be a fixed real number and define g;(x) =1,g,(x) = (x +t),g3(x) =
(x + t)? such that B = {g,, g», g3} is a basis for V. Find [f(x)] i.e. the coordinates
of f(x) = cq + ¢1x + c,x? in this ordered basis B.
OR
a a
Let V be the set of 2 x 2 matrices (ai 12) with complex entries such that a;; + |  2g cO5

a;
a,, = 0. Let W be the set of matrices in V' with a,, + a,; = 0. Prove that :

a. V is a vector space over C.
b. W is a vector space over R.
c. Is W is a vector space over C ? Give reason to support your answer.




