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Q.No. PO

10.

Stem oftbe question M L CO

1. 1,2, 12

Part-B (5x8 = 40 Marks)

11. a) Show that the set of polynomials S = {x2 + 2x + 1, X2 + 2, x} spans the vector
space P2•

b) Find a basis of a vector space V ~ IR3 that contain the vectors S ~ ![~+ [~ll
12. a) If T: P2 -+ Pz is a functions defined as T(p(x» = p" (x) - 2p' (x) + p(x). Is T a

linear transformation?

2.

3.

4.

5.
6.

7.

8.

9.

LetV == R If addition and multiplication are defined by a ED E = 2a + 2b and
kOa = ka show that V is not a vector space.

Determine whether S = {~] /Y E Iffi.} is a subspace of 1ffi.2

Define Linear Transformation between the two vector spaces. Show that the
mapping T: Mmxn -+ Mnxm defined by T(A) = At is a linear transformation.

If T: IR3 --> IR2 defined by T ([~]) ~ [-"/+2
~// xl is a linear transformation.

Find all the vectors mapped on to O.
Define Null Space and Range of a linear transformation.

If linear operator T: P3 -+ P3 is defined as T(p(x») = xp"(x). Determine whether
the polynomial p(x) = X2 - 3x + 1 is in N(T).

Let U ~ [~~land iJ ~ [:=nFind the cosine of angle between the two vectors,

Find the orthogonal projection of u onto e if u = [~]and v = [i]
Find the coordinates of the vector v = [~] relative to the ordered basis

B = {[i], [-;2]}
State sum of two linear transformations is a linear transformation.
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b) Define T: P3 -+ 1ffi.2 by T(ax? + bx? + ex + d) = [-a .: d+ 1]. Let u = -x3 +
2X2 - X + 1 and v = Xz - 1. Is (u + v) = T(u) + T(v) ?
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13. a) If T: Pz ~ Pz be defined by Tiax? + bx + c) = axz + (a - 2b)x + b. Determine
whether p(x) = 2xz - 4x + 6 is in the range ofT.

b) Let T: IRz ~ IRz be a linear operator defined by T (GD = [XX ~ Z:l If B is the

standard ordered basis of IRz and B'= {[~] , [!1]} is ordered basis of IRz then find

[T]~'.

14. a) [-1]
Use the standard inner product on IRn to find prohfi given fi = O and

e ~ [~i]
b) If the inner product on Pz is defined by tp, q) = fol p(x)q(x)dx, use the basis 5

B = {x - 1, X + 2, XZ} and the Gram-Schmidt process to find an orthonormal basis
to Pz

15. a) Find the transition matrix between the ordered basis Bl = {l,x,xZ} and 4

8, ~ (x', I;x}given [vlB, ~ m ,find lvl»,

b) If T: Mzxz ~ Mzxz IS a linear operator and T(e11) = [~ ~],T(e12) =
[~ ~1]'T(eZl) = [~ ~],T(ezz) = [~ ~] then find T ([!1 ~D·

16. a) Find a basis for the range of linear transformation T: 1R3 ~ 1R3 defined by 4

T ([~]) = [ Xx~Yy :- 3zZ ]

Z -x + 3y - Sz

b) Let V = CCO) [a, b] with inner product (f, g) = f: f(x)g(x)dx. Verify that the set 4

of vectors {I,cosx, sinx}; a = -re, b = tt is orthogonal.

17. Answer any two of the following:

a) Let Bl = {[~], [!2]} and s, = {[-;1] , [~]} be two ordered basis of JR{z.Find [I]:~

b) If T: Pz ~ Pz is a linear operator and T(l) = 1+ x, T(x) = 2 + XZ , T(xZ) = x -
3x2 then find T( -3 + x - X2).

c) 1fT: IRz ~ IRz is a linear transformation defined by T (GD = [x2: y] and

B = {[=~],[in, B' = {[!2]' [~2]} . Find the matrix representation for T relative

to the ordered bases B and I •
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i) I3Iooms Taxonomy Level - I 20%
ii) Blooms Taxonomy Level=- 2 40%
iii) Blooms Taxonomy Level - 3 & 4 40%
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