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. (a) State and prove Rolle’s theorem.
{b) State and prove Mean value theorem.

17 x(l+acosx)—bsinx_1

(c) Find the values of a and b such that -
x—0 X
OR
It (a) Find the radius of curvature of the cycloid

x=a(0+sin0); y=a(l-cosb).
(b) Ify:sin(msin‘1 x),prove that (1—)c2)y2 —xy,+m’y=0.

Differentiate the above equation » times with respect to x by using Leibnitz’s
formula.

(c) Find the n" derivative of sinx(3x+4)’ .
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III.  (a) State Euler’s theorem and verify it for the function u = %__,_V_”_S_ .
X +y
: o’ oA
(b) If u=x", show that zu = “_
Ox" 0y Ox0Oyox
o(r,0
) Ifr=x’*+y)*, 0=tan"’ Y evaluate (r.8) .
X o(x,y)
OR
IV. (a) Discuss the maxima and minima of x° y2 (1 - X -—y) .
-1/2 u du Ou
b)) IfU=(x"+y"+2 rove that + + =0.
(e et) o o o o

(c) Find the percentage error in the area of a rectangle when on error of +1
percent is made in measuring its length and breadth.

V. (a) Find the equation of the chord joining the points ¢, and ¢, on the parabola

y* =4ax . Hence deduce the equation of the tangent at £,.
2 2
(b) Derive the standard equation of the ellipse ?:C—z + Z—z =1.
(¢) Find the equation of the hyperbola whose focus is (2, 2), eccentricity is 3 and
directrix is 3x—4y =10.
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Find the equation to the parabola whose focus is the point (3, 4) and directrix
is the straight line 2x -3y +4 =0.

Find the condition that the straight line Ix + my +n =0 may touch the ellipse
2 2
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Find the asymptotes of the hyperbola 2x* +5xy +2y° +4x+5y =0.

Find a reduction formula for Isin'"x cos” x dx and hence evaluate
w
< 4 2
j-sm X cos” x dx.
n

Find the area of the loop of the curve x° + 3° = 3axy.
OR

ﬁ:; 1
[ —5——dvax.
0

Evaluate 5 5
l+x"+y

O ey —

Show that the surface area of the sphere x” + 3> +2° =a” is dra’ .

Evaluate j. j‘ j-(xz +y° +zz) dxdydz .

-c—-h-a

If three vector a,b,c are coplanar then prove that their scalar triple product is

Zero.
Explain linearly dependent and independent vectors with examples.

Prove that [/—)xc, Exa, szl;} Z[Zl b 6]2
OR
Show that V-(r” ;):(n+3) ¥ where r=x f+y}+z/€.

If Aand B are irrotational prove that Ax B is solenoidal.

Prove that V* (r") = n(n+1) Fl
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