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Instructions:

1. All questions are compulsory.

2. lllustrate your answer with suitable figures/sketches wherever necessary.

3. Assume suitable additional data; if required.

4. Use of logarithmic table, drawing instruments and non programmable calculators is allowed.
5. Figures to the right indicate full marks.

1) Solve all the questions

a) 1 23 [5]
Find Eigen values and Eigen vectors of the following matrix 2 46
369
b) Find the non singular matrices P & Q such that PAQ is in normal form. [5]
1 23 4
Hence find therank of A.where A= |2 1 4 3
3 05 —10
0 21 1 T [4]
Given the transformation Y= |1 1 2 o
1 0 —2f [z3

find the coordinates (21 3, 3) in X corresponding to (1,2, —1) inY

2) Solve any three questions

a)Ifz = 2cos coshg , y=2sind sinhg ,Prove that sec(9 + i¢) - sec(e - id)) = sz;f (4]
b) Separate into real & imaginary parts of the expression i* [4]
¢) Find the cube root of (1 — cos# — isin ) (4]
d) Prove that sin~*(cos ecf) = 5 +i log cot(%) [4]
3) Solve any three questions
2
A y= [10g (z +V1+4 z2)] then Prove that (1 + 2%) Y2+ (2n+1) 2 ypp1 + 02y =0 4]
b) Expand sin"'zin ascending powers of = [4]
c) Using Taylor's theorem , expand 2z® + 7z? + z — 6 in powers of (z — 2) [4]
) Evaluate lim [<52] e [4]
z—0
4) Solve any three questions
a) Find the equation of the right circular cylinder of radius 2 whose axis passes through (1,2, 3) and has direction cosine proportional to 2,-3,6. [4]
b) Obtain the equation of the right circular cone which passes through the point (2, 1, 3) with vertex at (1, 1, 2) and axis parallel to the line ’;2 = y%; = Zgz [4]
c) Prove that the plane 2z — 2y + z + 12 = O touches the sphere (2% + 3” + z°) — 2z — 4y + 2z — 3 = 0 and find the point of contact. [4]
d) Examine for L.D. or L.I. of vectors (2, —1,3,2) , (1,3,4,2), (3,—5,2,2)Find the relation between them , if dependent. [4]
5) Solve any two questions
a) Use Lagrange's method to find the minimum distance from origin to the plane 3z + 2y + z = 12. [5]
b)If f(lz + my+ nz, 2%+ y* + 2%) = 0, Prove that (Iz — nz) + (mz — ny)% + (ly— mz)% =0 [5]
¢) Examine for minimum and maximum values of z° + 3z1? — 1522 — 151> + 72z [5]
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