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2. Attempt any twe questions from each section. .
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3. Use of scientific calculator is not permitted.

4. Marks are indicated.

SECTION I

1. (a) For what values of A does the following system of equations have a solution ?
x+ty+z=1
x+2y+4z=1%

x+ 4y + 10z =42

Also find the solution in each caée.

(b) Find the characteristic values and corresponding characteristic vectors for

the matrix
0 10 .
A=|(0 0 ;1 ‘ (6,6)
1 -3 3 : ot
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Verify that the set S = {(0,1,0), (1,0,1), (1,1,0)} of vectors is a basis of R.
Let T: R® = R? be a linear transformation such that T(1,0,1) = (2,-1),
T(0,1,1) = (1,1), T(1,1,0) = (—1,4). Find T(1,1,1). (6,6)
Find the inverse of the matrix A, using elementary row operations, where
2 4 6
A=131 2]
0 1 -1

Examine which of the following is a subspace of R? If it is a subspace, give

its geometric representation :
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2. (a)
®)

3. (a)
)

4. (a)
®)
()

5. @°

@ V, = {(a,b}) : a,b € R}.

(i) V,= {(a,2a) : aeR}. (6,6)
SECTION II

Radium is known to decay at a rate proportional to the amount present. If
half of radium is 1600 years. What percentage of radium will remain in a

given sample after 800 years ?

Sketch the graph of functions (i) y= %xz —3x+%, (i) y=-2x*-4x — 4,

Mention the transformation used at each step.

Find the nth derivative of y = x(x+1}log(x+1)3. (6,6,6)

If y=e™" % show that (1-x%)y,,, — @n+D)xy , - (0’+m?y = 0.
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(b)
(c)

6. (a)
(b)
(c)

7. (a)
(b)

8. (a)
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Discuss the convergence of the sequences :
G [
(l)< S > (i) <n+3>

. . al al
If u = f(r), where r=\/x2 +y’ | prove that §g+~a7g=f”(r)+%f'(r).

(6,6,6)
. 1 .
Find Taylor’s series generated by f(x) = < at x = 2, when does this series

1
converge to —.
X

Draw the level curves of height k = 1,2,5 for the surface f(x,y) = 9x*+ 25y

1
Show that U = ———=—=—=—=, x? + y? + 22 # 0 is a solution of 3-dimentional
VX +yi s
Laplace equation. (6,6,6)
SECTION III

Give the geometrical representation of product of two complex numbers.
Prove that for any two complex number z,.and z, :

,Z; _zzl 2 ”Z|| - lzzll (3594)

Prove that the points with affixes z , z, and z, are collinear if and only if

2(2,-%)+2,(Z -%)+2(Z-2)=0

PTO.
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(b)
9. (a)
(b
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Use the De Moivre’s theorem to solve the equation z* + 1 = 0. (3.5.,4)

Form an equation in lowest degree with real coefficients which has 2 —3i

and 3 4+ 21 as two of its roots.

y
Find the all values of (3 +i)" . (354

(5500)



