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Time : Three Hours Maximum : 95 Marks

Unit | (Algebra, Complex Numbers, Matrices)

Maximum marks that can be obtained from this Unit is 35.

cos 50 — i sin 50)2 (cos76 — isin76)

1. Simplify : (5 marks)

(cos 40 —isin 40)° (cos 0 +isin 0> A
2. Prove that ; =8cos 20+ 4 cost20 — 4 cos 20 Al (5 marks)

sin
3. Prove that 32sin 0 cos® 0 = cos 60 — 2 cos 40 — cos 20 + 2. (5 marks)
4. Separate tan™* (x + iy) into real and imaginary parts. (7 marks)
5. Prove that sinh 7= log [z + \/;A + 1]. (5 marks)

3/

6. If (1—3x) +(1-43 is Approximately equal to a + bx for all small values of x. Find a and b.

- 5%

(5 marks)
4 1+ 2x — 3x°
X — 3X
7. Find the cofficient of 2" [~ ~ (5 marks)
1

8. Show that (1 +l 2 cela+ 1 nearly when n is large. (6 marks)

L nj 12n?

Turn over
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11.

12.

13.

14.

15.

16.
17.

2 D 8816

2 1 -3 -6
Reduce the following matrice to normal form and hence find itsrank |3 -3 1 2
1 1 1 2
(6 marks)
Determine the values of a and b for which the system
X+2y+32=6
X+3y+5z=9
2X+5y+az b
has (i) no solution ; (ii) unique solution ; and (iii) infinite number of solution.
(7 marks)
221
Find the eigen values and eigen vectorsof |1 3 1. (7 marks)
1 =2 =2
1
7 2 -2
Find Aif A=|-6 -1 2| using Cayley-Hamilton theorem. (6 marks)
6 2 -1
Unit 11 (Vectors)
Maximum from this unit is 25.
Prove that [@ +b, + | =2[abe]. (5 marks)

If aandb lie in » plane normal to the plane containing ¢ and & . Show that (@x6). (cxd)=o0.
(5 marks)

Givena=2i+2k b=4i+4j-2k, =i-2j+3kd =2i - j+5k Find (a+ X(Exd). (5 marks)

Ifaandb are constant vectors prove that V (F a =axb. - (6 marks)

If a is a constant vector. Prove that :

(1) rxaissolenoidal.
(i) Curl (rxa)=a.

(iii) Grad (a-7)=a.
(8 marks)
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3

Show that " r is an irrotational vector for any

Prove that V(" F)= nn+3)r .

If f =xzi + yzj +z k. Evaluate
(1, 1,:0) and then to (1, 1, 1).

along the

Find the angle between the surface x? +y? - z=

Unit 111 (Differentia

Maximum from this

Solve (u2 32, + (1 +y ) dx =0.
Solve (x+2y—2)dy+(2x+y+2)dx=0.

dy X 1

Soive e Y—= -
dx 1+x°  2x (1+x“)

Aas 3
Solve pm +ytanx=y Ssecx.

Solve (D” +2D - 3) y =€* coax.
Find the inverse transform of cot (s + 1).
Determine the Fourier expansion of x sin X in

x) Rz

Show that in the range ° —6

nx(n

d - .
Solve by Taylor series method Eii =xy +1,give

d
Using modified Euler’s method solve az =y +X2

D 8816
vfalue of n but is solenoidal only if n = -3.
(6 marks)
(7 marks)
rectilinear path from (0, 0, 0) o (1, 0, 0) then to
A
(6 marks)
3 and X2 +y? + 22 =9 atapojnt (2, -1, 2).
(7 marks)
Equations)
unit is 35.
(6 marks)
(6 marks)
(6 marks)
(7 marks)
(6 marks)
(6 marks)
(9 marks)
6
001522x 00;24x co;2 X, (9 marks)
n y(0) =lat x=0.2. (7 marks)
,y(0) ~*to find y (0.2) correct to 3 decimals.

(7 marks)
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