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Section 1
I. (a) Show that the set S={(1,3),(1,~1)} forms a basis for R?.

(b) Solve tﬁe system-of equatfons :

x+y+z=6
2x+3y+4z=20
x+y=z

(c) Examine if the set §= {(a,5,0):a,b€ R} isa subspace'of R2. If ‘yes',' justify and
* give geometrical interpretation of the subspace. 44,4

P.T.O.
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is the transformation defined by T(x,y,z)=(x-y,y+z) linear ? Justify.

Find the characteristic equation, eigen values and eigen vector {corresponding to one of

12 3
them) for the matrix 0-42}
00 7]
123
Using elementary row operations, find the inverse of the matrix 112 . 444
) | 012

Find the image of a triangle with vertices (1, 1), (3, 1) and (?,' 3) under a dilation of

factor 2.
2 4 6 ‘ |

Reduce the matrix | =1 4 =2 | to triangular form by elementary row operations and
-1 10 -1

hence determine its rank.

Express the vector (3, 7) as a linear combination of the vectors (1, 3) and (0, 1)
of R2. | : 444

Sectjon IT

Discuss the convergence of the following sequences :

G {1

| cos’ n
o (=)

Sketch the graph of thé function y =1-cosx, x[0,27]. Mention the transformations

used at every step.
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A body at temperature 72°F is taken outdoors, where the ;empérature is 20°F. After

5 minutes, the temperature of the body is 55°F. How long will it take the body to reach

a temperature of 43°F ? _ | _ 6;6,6

If y=In(x+1+x?), prove that (1+x?)y,,, +Qn+Dxy,, +n’y,=0.

Assuming the possibility of expansion, write the Maclaurin's series expansion up to at

least five terms of the function  f(x) = e*.

If v=log(x?+y*+z%), prove that

, o B oty - o*v
oz oo oxdy | 6,6,6

. 1
Find the nth derivative.of J’ = x2+1)

Verify that the function u(x,f)=Px + Q, where P and Q are constants, is a solution

to the heat equation.

Find the limit of the following sequences :

logn

0 (%)
v\ |

(if) <[l+;}>. 6,6,6
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(a)

®)

8308

(@)

(®)
(@)

(®)

(4 ) 8308

Section III
If cosa+cosf+cosy =sina+sin B +siny, prove that :
cos3a+cos3f +cos3y=3cos{a+ B +7).

Find the equation of a circle described on the line joining the points given by

- 1-3iand 5 + 7i as diameter. ' . 4,3%
Use De Moivre's Theorem to solve the equation z° —1=0.
Show that the points 1 +.6i, 3 + 10i, and 4 + 12i aré collinear. 43w

Form an equation of lowest degree with real coefficients having 2 + 3/ and 3 + 5i as
two of its roots.

Find all the values of (1+/)%?. - ' - 4,3%
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