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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 Sub-questions.

2 1 y = [log(x + V1 + :ré}]z, then show that

(1+x%) ypyz + (2n+ Daypeg + 0y, =0,

b) [5]

. .
Verify JJ' = 1, for x = ucosv,y = usinv, where | = afi?u]]

9) [4]

Find the inverse of the matrix by Gauss-Jordan method

3 2 -1
5 1 0

4 1 1

A =

2) Solve any three sub-questions

; 4
2) Find the modulus and argument of (1 —i)!*" . Consider the principal value 4]
only.
b) Discuss maxima and minima of the function. [4]
2 2
) — a2 2,2,2
flx,y)=x“+y -I—x+y
<) If tana = tanx tanh v and tan § = cotx tanh v, then prove that 41
tan(a + ) = sinh 2v cosec 2x
d) Expand f(x) = log cos [E + x) in ascending powers of x by [4]
Taylor's theorem and hence find the value of log cos (487) .
3) Solve any three sub-questions
a) In estimating the value of f(x,y) = x* + y* — 3xy atthepointx =2,y =1 an [4]

error 18 made in the measuring scale with errors +0.1 and -0.1mnx & v
respectively, then find the approximate error in the value of f.
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b) Find eigen values & one eigen vector corresponding to an integer eigen value of

the matrix
3 0 1
A=|-3 4 0
1 -1 1
9 Examine for consistency and if consistent then solve 1t
2xy + x9-x3+ 3x3 =8, 1 + x0+x3—xy4 =2
3x1 + 2x9-x3 = 6; dxy +3x3+2x4+8 =0

d) Ewvaluate lim xe®.

4) Solve any three sub-questions

a) Obtain the parametric and symmetric equations of the line L that passes through
the point (1, -2, 4) and is parallel to v = (2,4, —4).

b) Show that the family of parabolas y* = 4a(x + a) is self-orthogonal.

Q) If sin(a +iB) = r(cosx +isinx) then prove that

(i) r?= é (cosh2f —cos2a) (ii) tanx =tanhfcota

_f(r2rz Gu o du du
If u= f(j__Jz,x)J then prove that x T Y5, +z = 0.

5) Solve any two sub-questions

2

a) (i) Find a Cartesian equation for the equation in Cylindrical coordinates z = r?,

and 1dentify the surface.

11) Express the point with eylindrical coordinates (4, 2m/3. =27 1in rectangular
P P 3 ; . A g

coordinates.

b) Verify Cayley-Hamilton theorem for

1 4 0
-3 0 0
1 -1 1
) If x = e“tanv and y = e sec v, then show that

(x%+yg—:) (x%+}!:—;) = 0.
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