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Instructions for Candidates

1.  Write your Roll No. on the top immediately on receipt of this question paper.
2. Attempt any two questions from each Section.

3. Use of non-programmable scientific calculator is permitted.

SECTION I

1. (a) Determine whether the system of equations given below is consistent or not

and solve, if the system is consistent.
x—4y +7z =38
3x+8y-2z=6

7x — 8y + 26z = 31

(b) IssetA={(x,y,z) wherex,y,z e R and x =y + z} a subspace of R* over
R ? If yes, describe it geometrically. .

(c) Show that Q = {(1,-2), (2, 0)} is a basis of R? over R. (4,4,4)
2. (a) Determine any two distinct basis for R over R.
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Find inverse of matrix A, using elementary row operations, where

1 21
A=|3 2 3
1 1 2

X+
Let T: R?® > R?be given by T(x, y, z) = [z—ﬂ' Is T linear ? (4,4,4)

Using elementary row operations, reduce the matrix 2.0 - to triangular
-3

form and hence determine the rank.

Determine the linear transformation T : R? — R? which represents reflection
about x-axis. Also, find the matrix of reflection about x-axis.

Find the characteristic equation, characteristic value and corresponding

3 1
characteristic vectors for the matrix [2 2} . (4,4,4)

SECTION II

Sketch the graph of y = 2 — |x — 1]. Mention the transformation used at each
step.

An amount of 10 ml of a medicine is injected into a patient’s body. Half the
amount of medicine is absorbed by the patient’s body in 10 hours. How long
will it take for the patient to absorb 70% of the medicine ?

Draw the level curve of f(x, y) = x? + y? of height k = 1, 4. (6,6,6)

If y= "™ show that

(1-x*)y,,-@2n+ xy  —(0+m’)y =0
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Show that z = e* sin(y) + e’ cos(x) is a solution of Laplace’s equation.

Find Taylor series generated by f(x) = cos(x) about x = 0 (assuming the

possibility of its expansion). (6,6,6)

Discuss the convergence of the sequences :

i <10+cos 3‘(n)>

n

If z=3xy — y? + (y? — 2x)*2. Show that

oz 9z
X0y  Oyox
Find P Z where y = cos(2x — 3). (6,6,6)
X

SECTION HI

Find equation with lowest possible degree with real coefficients having 2 + NE)

and 1 + 1 as its roots.

Using DeMoivre’s Theorem, solve z* +z* + 22 +z + 1 = 0. (3.5,4)

Are points whose affixes are represented by 1+ 1, 1 —1i, 3 — 3i collinear.

Showtmn(1+0"+(1—Q"=2?”am(%§). (3.5,4)
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9. (a) Find equation of circle described on the join of the points 1. +1,and 1 -1

as extremities of one of its diameters.

¥ 13
(b) Using DeMoivre’s Theorem, find (\/§+i) . (3.5,4)
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