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1. The zero vector in a vector space satisfies L KI Col
(@v+0=v b)0+v=vw CQv+v=0 do=1

2. A basis of a vector space is L KI Col
(a) any subset of vectors
(b) a set of linearly dependent vectors
(c) a linearly independent set that spans the space
(d) the set containing only zero vector

3. If a matrix has distinct Eigen values, it is always I Kl CO2
(a) Symmetric  (b) Singular (c) Diagonalizable (d) skew -symmetric

4. The null space of a linear transformation is I Kl Co2
(a) The set of all vectors mapped to zero (b) The set of all nonzero vectors
(c) The set of all unit vectors (d) The set of all basis vectors

5. The inner product of two orthogonal vectors is I Kl CO3
(a) 1 (b) -1 ©0 (d) Undefined

6. The adjoint of an operator is defined with respect to I Kl CO3
(a) The norm of the vector space (b) The basis of the space
(¢) The inner product (d) The determinant of the matrix

7. if a divides b then b = aq for some I Kl CO4
(a) Prime number q  (b) Integer q (c) Real number g  (d) Rational number g

8. A prime number has exactly L KI CO4
(a) One positive divisor (b) Two positive divisors
(c) Three positive divisors (d) Infinitely many divisors

9. The number of solutions of 2x = 4 (mod 6) is 1 K2 CO5
(a)1 (b) 2 ()3 (d)6

10. The value of @(9) is 1 K2 CO6
(@3 (b)6 (c)8 (d)9

PART - B (12 x 2 = 24 Marks)
Answer ALL Questions

11. Check whether the set of vectors in R3(R) given by {(1,2,1),(2,1,0), (1,—1,2)} are 2 K2 0l
linearly dependent or linearly independent.

12. Check in V3(R) the vector (-2, 0, 3) can be expressed as a linear combination of vectors 2 K2 CoI
(1,3,0)and (2, 4, -1).

13. Find the linear transformation T: P,(R) — P3(R) given by [i 1 :ﬂ with respect to ke o
the standard basis.

14. Find the Eigenvalues of the matrix A = (;L ;) 2 ko

15. Ifa = (1,2,3,4) and B = (2,0,—3,1) then find || + S]|. 2 k2 Cos3
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16.
17.
18.
19.
20.
21.
22.

23.

24.

25.

26.

27.

28.

Find the Minimal solution to the system x + 2y —z = 12.

Express two 101104, in base ten.
Using Euclidean Algorithm, find (4076,1024).
When does the linear congruence ax = b (mod m) has a unique solution?

Recall the Chinese Remainder Theorem.
State the Wilson’s theorem.
Find the value of ¢(28).

b)

b)

b)

PART - C (6 x 11 = 66 Marks)
Answer ALL Questions
Determine whether the following sets are subspace of V3(R) under the operations
of addition and scalar multiplication defined on V3(R).
{(a1,a2,a3)/a;s + a; = 0}L{(ay,az,a3)/a;1 + a; + 2a3 = 0}.
OR

In V3(R) where R is the field of real numbers, examine each of the following sets
of vectors for linear dependence

(1S =1{(1,2,0),(0,3,1),(-1,0,1)}

(i) S =1{(1,3,2),(1,-7,-8),(2,1,—- 1)}

0 -2
1 3
invertible matrix Q and a diagonal matrix D such that A~*AQ = D. Also, using this
result, compute A™ for any positive integer n.

OR
Let T: V5(R) — V3(R) be the linear transformation defined by
T(x,y,z) = (x+2y—2z7y+zx+y— 2z). Find the basis and
dimension of R(T) and N(T).

Test the matrix A = [ ] for Diagonalizablity. If A is diagonalizable, find an

Apply Gram Schmidt process, to construct an orthonormal basis for V3(R) with
the standard inner product for the basis {v;, v,, v3} where
v, =(01,0,1), v, =(1,31)and v; =(32,1).

OR

For the data {(1,2),(2,3),(3,5),(4,7)}, use least squares approximation method to
find the best fit of linear equation.

Let a be any integer and b be a positive integer. Then prove that there exist unique
integers q and r suchthat a =bq +r where 0 <r < b.
OR

State and Prove Fundamental Theorem of Arithmetic.

Solve the Linear Diophantine Equation: 1076x + 2076y = 3076.
OR

Find an integer that has a remainder of 3 when divided by 7 and 13, but is not
divisible by 12.

State and Prove Fermat’s little theorem.

OR
Using Euler’s theorem, find the remainder when 2451949 is divided by 18.
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