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1. All questions carry equal marks

2. Must answer all parts of the question at one place
Time: 3Hrs. Max Marks: 70

UNIT-I

— log(? +y?) + tan (2 oy o _
l. a.IfU=log(x*+y*)+tan (x)thenshowthatax2+ay2_0

. d
b. If U = x>+ y*+z* where x = €', y = e' sint and z = ' cost then find d—lZ
OR
2. a. Examine whether following functions are functionally dependent. If so, find the relation between
them, where u = % v =tan"lx + tan"ly

b. Find the Taylor’s series expansion of e*cosy about x =1, y = n/4
UNIT-1I

3. a. Find the maximum and minimum values of x3 + 3xy? — 15x% — 15y2 + 72x
b. A rectangular box open at the top is to have a volume of 32 cubic feet. Find the dimensions of the
box such the material required for its construction is minimum.
OR
4. a. Using Lagrange’s method of multipliers, find the point on the plane ax + by + ¢z = p at which the
function f(x, y, z) = x> + y? + z> has a minimum value and find this minimum value of f(x, y, z)
b. Find the extreme values of sinx + siny + sin(x +y)

UNIT-II1
5. a. Evaluate fol fylz fol_xxdzdxdy

b. Change the order of integration and evaluate [ 04 fé& xy dydx
4
OR

6. a. Evaluate jje_("2+y 2)dxdy by changing into polar co-ordinates
00

b. Find the area of the region bounded by the parabolas y*> = 4ax and x° =4ay.

UNIT-1V

7. a. Solve (3x%y* + 2xy)dx + (2x°y* — x?)dy = 0
b. A hot coal (temperature 120°C) is immersed in ice water (temperature 0°C). After 20 seconds the
temperature of the coal drops to 80°C. Assume that the ice water is kept at 0°C. When does the
temperature of the coal will reach to 20°C.
OR
8. a. Solve the differential equation (D3 — 3D? + 4D — 2)y = e* + cosx
b. Using the method of variation of parameters, solve (D? + 4)y = sec2x



UNIT-V

—at —bt
@ _e

9. a. Find the Laplace Transform of f(¢)= e%

b. Find inverse Laplace transform of F(s) = tan™! G)

OR
10. a. Using Laplace Transforms, solve the initial value
d*y _d*y dy ) , ”
?+2?—E—2y =0, given y(0)=1y"(0)=y"(0)=2

b. Find the Laplace Transform of f(t) = e 2!sin3tcos2t

problem



