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Group —A
Answer any three questions : [3%5]
1. a) Find the co-ordinates of the point where the origin is to be shifted to eliminate the first degree terms
of the equation 3x* +8xy +3y* —2x+2y—2=0. [2]
b) If the expression ax + by changes to a’x’+b’y’ by a rotation of rectangular axes about the origin,
prove that a®+b? =a’® +b". [3]

2. a) State the conditions under which the equation ax?® + 2hxy + by + 2gx + 2fy + ¢ =0 represents a pair

of intersecting straight lines. [2]
b) Find the equation of the pair of bisectors of the angles between the pair of straight lines given by
2x% +3xy+5y? =0. Also find the angle between the given straight lines. [2+1]
3. a) Find the equation of the chord of contacts for tangents from an external point to the circle
X?+y? +2gx+2fy+¢c=0. [3]
2 2
b) Write the equation of the pair of tangents from (12,13) to the ellipse XT+% =1. [2]
4. a) Define polar of a point with respect to a conic. [1]
b) Show that the locus of the poles of the tangents to the parabola y* =4bxwith respect to the
parabola y® = 4ax is another parabola. [4]
, . 1 1 2
5. a) If PSP’ be a focal chord of the conic —=1+ecos6 then show that §+ Rk [3]
r ;

b) Show that the straight line L = Acos 0+ Bsin 6 touches the conic L =1+ecos0 if (A—e)’+B*=1. [2]
r r

Group-B
Answer any three questions : [3x5]
6. a) Determine the values of Aand pfor which the vectors —3i +4j+Ak and pi +8j+6k are collinear. [3]
b) Find the vector equation of a plane passing through the origin and parallel to the vectors i +2j +3k
and 2i — j—4k. [2]

7. If X,y,Z be three non-coplanar vectors then show that : [Xxy,yxZ,ZxX]=[XyZ]°. [5]

8. Under what condition does the relation ¢ x(bx€)=(dxb)x¢ hold where d,b,¢ are given proper
vectors? [5]

9. a) Find the torque about the point A(1,2,3) of a force of magnitude 5 units acting through the point
(3,4,5) in the direction of the vector 2i +3j+4k.. [3]

b) A particle acted on by constant forces 3?+2]+I2 and 2?—2]+8I2, is displaced from the origin to
the point 2?+]+2I2. Find the total work done by the forces. [2]

(1)



10. Show by vector method, that the perpendicular from the vertices of a triangle to the opposite sides are

concurrent. [5]
Group—-C
Answer any five questions : [5x5]
11.a) Prove that a convergent sequence of real numbers can't have more than one limit. [3]
b) If Zan Is a convergent series of real numbers then show that lima, =0. [2]
n—1 n—o0
: 1 2 3 n
12.a) Test the convergence of the series : §+?+§+"'+2_”+"' [3]
b) State Leibnitz's test for alternating series. [2]
13. State and prove Lagrange's mean value theorem. [5]
X2 3
14. Show that for all real x, e* :1+x+§+§+... [5]

15. Find the point upon the plane ax+by+cz=p at which the function f(x,y,z)=x*+y*+z*has the
minimum value and find the minimum. Using the Lagrange's multiplier method. [5]

16.a) Prove that m{x—,/(x—a)(x-b)}Z“T”’. [1]

b) A rectangular box, open at the top, with given capacity V. Find the dimension of the box requiring

least material for its construction. [4]
17. Find the asymptotes of x° + X’y —xy’ —y* +x* —y* =2. [5]

18.a) Find the envelope of the family of straight lines 5+% =1 where the parameters a,b are connected

a
by the relation ab = c* (c being a constant). [3]
b) Examine the curve (x*+y?)x—2y* =0 for singular points at the origin. [2]
Group—-D
Answer any one question : [1x10]
% in?
19.a) Evaluate j de : [4]
5 SINX+COSX
% - n-1
b) If I, = Ix” sinxdx(n >1), show that I +n(n-1)I,, = n(zj . [3]
0
2
c) Evaluate I _ X+l X. [3]
(Bx-1)(x+1)
b
20.a) Use Wallis' method to evaluate J'izdx 0<a<hb. [4]
° X
b) Evaluate | 2sInX+3C0SX 1 [3]
3sin X +4co0s X
n 2

¢) Find the value of lim [3]

n—oo 1 (nz +r2)% .

(2)



Group—E

Answer any one question : [1x10]
21.a) Find the Integrating factors of the following differential equation and hence solve it :
(3x +2y?)ydx + 2x(2x +3y*)dy =0. [5]
b) Reduce the following differential equation to a linear equation and hence solve it :
(X?y® +2xy)dy = dx . [1+4]
. dy : 4 2
22.a) Solve: xd—+sm2y:x Cos“ Y. [4]
X
b) Find the general solution as well as the singular solution of the differential equation :

y =2px+p*x°. [3+1]
Form the differential equation whose solution is xy = Ae* +Be™ +x*where A, B are parameters. [2]
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