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Part A
Answer all questions. Each question carries 1 mark

State fundamental theorem of algebra

Form an equation whose roots are negatives of the roots of the equation
x*—3x3+5x2+x—-3=0.

Give an example of a standard reciprocal equation

State Descarte’s rule of Signs.

5. The rank of a square matrix of order 3 of which every element is threeis ................
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If the rank of [3 2 ;] is two then rank of [b e] ¥82 ot gnivom slai
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Say True or False. Zero is a characteristic root of an invertible matrix.

=0 -0
Give the eigenvalues of the matrix A = [2 —4 0]‘
3T L6
Find the parametric equations for the line through the origin and parallel to the vector

3i — 4k.
Find the Cartesian equation of the surface whose equation in cylindrical coordinates is
r2 + 4z2% = 16.
A particle moves along the curve x = 3t%,y = t? — 2t,z = t>. Find the velocity at t = 1.
Find the unit tangent vector of the helix 7(t) = costi+sintj+tk.
(12 x 1= 12 Marks)
Part B
Answer any Nine questions. Each question carries 2 marks

Form the polynomial equation of fourth degree with rational coefficients, one of whose roots

isv2 ++v-3.
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If o, B, y are the roots of x® + ax? + bx + ¢ = 0, find the value of 3, (i)

Find an equation whose roots are three less than the roots of the equation
x*—5x3+7x*—4x+5=0.

Show that the equation x® + 3x2 — 5x + 1 = 0 has atleast four imaginary roots.

Prove that interchange of a pair of rows of a matrix does not alter its rank.

Write all possible normal forms of a matrix having rank 4.

Find a, b if the rank of the following matrix A is 2

01 -3 -1
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Check the consistency of the system x +y + z = 4, 2x + 5y — 2z = 3.

Prove that the eigenvalues of a diagonal matrix are the same as its diagonal elements.
Find the point where the line x = g + 2t,y = —2t,z = 1 + t intersects the plane

3x +2y+6z=6.

The velocity of a particle moving in space is % = (cost)i — (sint)j + k. Find the
particles position as a function of ¢ if r = 2i + k when t = 0.

Find the length of one turn of the helix r(t) = (cost)i + (sint)j + t k.

(9 x 2 = 18 Marks)

Part C

Answer any Six Questions. Each question carries S marks

Diminish the roots of the equation x* — 8x3 — x? + 68x + 60 = 0 by 2 and hence solve it.

If o, B, y are the roots of the equation x* — x + 1 = 0, find the value of R

1-a  1-B  1-y

Solve 3x> — 10x* — 3x® —3x2 — 10x + 3 = 0.

Find the rank of the following matrix by reducing it to its normal form
=42
A=
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Show that the system of equations
x+2y—3z—4w=6, x+3y+z—2w=4, 2x+5y—2z—5w =10

is consistent and hence solve them.
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Find the eigenvalues and the corresponding eigenvectors of the matrix [_53 _01]
Find the plane through Py(2, 1, —1) and perpendicular to the line of intersection of the planes
2x+y—z=3andx+2y+z=2.

The acceleration of a particle at time t is given by a = (12 cos 2t) i — (8sin 2t) j + 16t k. If

the velocity v and the displacement r be zero at t = 0. Find

(i) v and
(17 TR
at time t.

Find the radius of curvature of xg—z + -31% =2at. 2).
(6 x 5 = 30 Marks)
Part D
Answer any Two questions. Each question carries 10 marks
a) Solve the polynomial equation x* + 4x3 + 5x2 + 2x — 2 = 0 of which one root is
-1++vV-1
b) Solve the cubic x3 — 9x + 28 = 0 by Cardano’s method.

1 2]

Verify that the matrix A = |0 1 —1] satisfies its characteristic equation and hence find
Siur=Arecdd
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Find T, N, B, « and 7 for the space curve r(t) = (3cost) i + (3sint) j + 2t k.
(2 x 10 = 20 Marks)
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