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Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing 0]\/£ full question from each module.

1
Module-l

a. Show that the curves r" = ancos n8 and r"= b" sin n8 intersect orthogonally.

b. Find the radius of curvature of the curve y = a log sec (~). at any point (x, y).
\..a

c. Show that the evolute of the parabola y2 = 4ax IS 27ay2 = 4(x - 2a)~ . (08 Marks)

(06 Marks)

(06 Marks)

OR

2 a. With usual notation, prove that tan <p = r ~~ .

b. Find the pedal equation of the curve r = ac8cota .

c. Find the radius of curvature for the curve r= a(1 + cos 8).
(06 Marks)
(08 Marks)

(06 Marks)

3

Module-2
2 3 4

a. Using Maclauriu's series, prove that .Jl + sin 2x = 1+ x - ~ - ~ + ~ + ....
2 6 24

I

b. Evaluate Lim(a
X

+ b" +c
x

)~.
x-e O 3

c. Examine the function f(x, y) = x ' + v' - 3x -12y + 20 for its extreme values. (06 Marks)

(08 Marks)

(06 Marks)

4

OR
, au au au

It U = f(x - y y - z z - x) prove that - + - + - = 0 ., " Ox ay az (06 Marks)a.

a(u, v,w)b. Ifu=x2+l+z2, v e xy-s yz r zx , w e x e y -r z c then find (07 Marks)
, a(x,y,z)

c. A rectangular box, open at the top. is to have a volume of32 cubic ft. Find the dimension of
the box requiring least material for its construction. (07 Marks) -

Module-3
I I I-x

5 a. Evaluate J J J x dzdxdy .
o y" 0

(07 Marks)

2 2
b. Find the area bounded by the ellipse ~2 + ~ = 1, above x-axis.

a b-

. h usual notati hat Bun,n) Frnf'nC. WIt usua notations, prove t at l-'(m,11 = .
Im+n

(07 Marks)

(06 Marks)
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OR

a "

6 3. Evaluate f f c x 2 dx dy by changing the order of iniegration.
o y x + y

b. Evaluate ffe-(X'Tl2)dXdY by changing into polar coordinates.
00

(07 Marks)

(07 Marks)

2 C je
c. Prove that f .Jsin 8d8 x f &e = re.

o 0 Sill e
(06 Marks)

Module-4

7
dy 2

Solve - + ytan x = y secx.
dx

b. Find the orthogonai trajectories of the family r" cosnf = an.
c. Solve the equation (px - y)(py + x) = 2p by reducing into

b . . X ) y ,su stitution = X-, = v

(07 Marks)
Clairaut's fOlID, taking the

(07 Marks)

3. (06 Marks)

8 a.
OR

If the temperature of the air 1S 300e and a metal ball cools from j OO°C to 70°C in
15 minutes. find how long will it take for the metal ball to reach a temperature of 40°C.

(06 Marks)

X2 v'
b. Find the orthogonal trajectories of the family of curves -) + -, - = 1, where /" is the

a- b" + A
(07 Marks)parameter.

~ . ( dv ,2 . 7 -i , dv A

Solve xYI-- ) --(X- + y- )-.:... + xy = u.
\..dx dx

(07 Marks)c.

9 a.

Module-S

Fin" the rank of the matrix I·~!~~lby reducing to row-reduced echelon form.

l! ~~~j
(06 Marks)

b. Apply Gauss-elimination method to solve the x + 4y - Z = -5, x + y- 6z = -12,
3x - y - z = 4. (07 Marks)

c·Find numerically largest eigen value and corresponding eigen vector of l~l ~: ~Ilby

Rayleigh's power method. Take initial eigen vector [l,O,Or. Carry out five iterations.
(07 Marks) -

OR
10 a. Test for consistency and solve the system of equations, x t y+ z e t», x-y+2z=5,

3x + y + z = 8 . (06 Marks)

b. Solve the system of equations by Gauss-Seidel method x + y + 54z = 110, 27x + 6y - z = 85,
6x + 15y + 2z = 72. Carryout three iterations. (07 Marks)

c. Diagonalize the matrix [-1 3]. (07 Marks)-2 4
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