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Section B

Answer any SIX questions (6× 5 = 30 Marks)

1. Find the sum to infinity of the series 1 +
3

4
+

3.5

4.8
+

3.5.7

4.8.12
+ ..........

2. Solve the equation x4 − 5x3 + 4x2 + 8x− 8 = 0
given that one of the roots is 1−

√
5

3. Remove the fractional coefficients from the equation x3 +
1

4
x2 − 1

16
x+

1

72
= 0

4. Show that any matrix A can be represented as the sum of a symmetric matrix
and a skew symmetric matrix.

5. Calculate A4 when A =

[
1 3
2 4

]
6. Sum the series

∞∑
n=0

(n+ 1)3

n!
xn

7. Solve the equation x4 − 2x3 + 4x2 + 6x− 21 = 0 given that two of its roots are
equal in magnitude and opposite in sign

8. If A =

[
4 2
3 3

]
determine An in terms of A.

Section C

Answer any THREE questions (3× 10 = 30 Marks)

9. a) Sum the series 1 +
1 + 3

2!
+

1 + 3 + 32

3!
+

1 + 3 + 32 + 33

4!
+ ..........to ∞

b) Sum the series
∞∑
n=1

1

(2n− 1)2n(2n+ 1)

10. a) Show that
a2

x− α
+

b2

x− β
+

c2

x− γ
− x+ δ = 0 has only real roots if

a, b, c, α, β, γ, δ are all real.

b) Form a rational cubic equation which shall have for roots 1, 3−
√
−2.
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11. If the sum of two roots of the equation x4 + px3 + qx2 + rx+ s = 0
equals the sum of the other two then prove that p3 + 8r = 4pq

12. a) show that A =



1

3

2

3

2

3

2

3

1

3

−2

3

−2

3

2

3

−1

3


is orthogonal.

b) Prove that product of two orthogonal matrices is orthogonal.

13. Find the characteristic equation of the matrix A =

 2 2 0
2 1 1
−7 2 −3


and hence determine its inverse.
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