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1. Section A has 5 questions. All questions are compulsory.
2. Section B has 4 questions. All questions are compulsory. Question 9 has internal choice to attempt
any one.
3. Section C has 2 questions. All questions are compulsory. Question 11 has internal choice to attempt
any one.
SECTION A
(5Qx4M=20Marks)
S. No. Marks | CO
- th -
Q1 Find all the 5 roots of unity. 4 co1
Q2 Prove that for a,b,m,c € I if a = b(mod m) then ac = bc(mod m). 4 CO?
Q3 Consider the chemical equation given below.
Solve the system of linear equations and obtain the balanced chemical equation.
Q4 Find det(A) given that A has p(1) as its characteristics polynomial, where
p(1) = 2> — 61 + 1. 4 Cco3
Q5 Check if the given set of polynomials form a basis for P,(set of all polynomials
of degree less than or equal to 2).
4 CO4
{1—3x+2x?% 1+x+4x% 1-—7x}.
SECTION B
(4Qx10M= 40 Marks)
o R —— -
Q6 Solve the equation z“ + (i — 2)z + 3 — i = 0 in complex variable z. 10 col
Q7 Let f:Z — Z be a function defined as f(x) = x + 5. Determine whether the
function is invertible or not. If it is invertible, find its inverse. 10 CO?2




Q8 In a given electrical network, the equations for the currents i,, i, and i5 are
Elimination method to find the currents.

Q9 Let T: P; —» P, be a mapping defined by

T(ag + a;x + ayx? + azx3) = 5a, + azx>.

Is T is a linear transformation? If yes, find the bases for the range and kernel of
T.

OR 10 CO4
Show that the set of all continuous functions F[a, b] = {f(x),x €
[a, b]: f: f(x)dx = 0} is a subspace of C[a, b]. Find an example of a subset of
C[a, b] which is not a subspace. Give justification for that.

SECTION-C

(2Qx20M=40 Marks)

Q10 In downtown Denver, the traffic flows of a set of four intersecting roads during
the rush hours on a typical weekend are shown in the schematic below. The
arrow shows the direction and the number besides that is the average number of
vehicles leaving and entering per hour. Express the given problem into a system
of linear equations and solve the system.

Road 1 Road 2
F00 w T S04
Road 3 12000 xy R 20 CO3
Road 4 i
1300 - 1400
o0 1 4000




Q11

a) Let M,,, be the set of all nxn matrices. Check whether the set of all
nxn upper triangular matrices and set of all nxn lower triangular
matrices are subspaces of M,, or not, with respect to usual matrix
addition and scalar matrix multiplication.

b) Let V = R"™ be a vector space, and W = {(ay,ay, ..., a,): a, = a,°}.
Check whether W is a subspace of V or not, with respect to usual
addition and scalar multiplication

OR
1 -1 3
Find the bases for the null space and row space of P = [5 —4 —4
7 —6 2

20

CO4






