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MATHEMATICS — HONOURS
Paper : CC-1
Full Marks : 65

The figures in the margin indicate full marks.

Candlidates are required to give their answers in their own words
as far as practicable.

1. Answer all the following multiple choice questions. Each question has four possible answers, of which

exactly one is correct. Choose the correct option and justify your answer : 2410
(@) If » € N and y =sin2x + cos2x, then V4n(0) =

@) 24n-1 (ii) 24n

(iii) 247+1 (iv) None of these.

(b) If /= lim [x——#(xz—l)(x2 —4)], then the value of / is

X—>»0

(i -3 (i) O

(i) 3 (iv) None of these.
x? y2 - :

(c) The envelope of the family of ellipses —5+E§~=1, whose area is nc?(constant) is

o

(@) 2xy=c? (i) 4xy = c?

(iii) xy = c? (iv) xy=2c2.

(d) The radius of curvature at any point (r, 0) for the curve = a(l — cos0) is

1
Q) 2ar i) 5V2ar

(iif) %Ja_r (@iv) %JEE .

(e) The angle through which the axes must be turned so that the equation /x + my +n =0 (/ # 0) may
reduce to the form ax + b =0, is equal to

. ~1 L i) t “I(EJ
(i) tan (mJ (i) tan ]

(i) tan™" (%J (iv) tan™! (g]
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+3x—20 is concave upwards in —2 < x <0 and 2 < x <o, but

'2-and 0<x<2and at x =-2,0, 2 there are points of inflection.
: 5

t%i-‘_rit;y-’-ﬁt:vz-x’y+x3+x2-y2-1=o. 2
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B )
(d) Find the envelope of the family of ellipses x_z i y_2 =1, where the parameters a and b are connected
a5 b
by the relation a” + b" = ", 5
=
2 n-2
(e) If 1, =J.sec"xdx, then show that (,,_])[n =7 2 +(n_2)]”‘2.
0
Hence show that /, = é{?ﬁ + 310g(~/§ + I)} : 3+2

3. Answer any four questions :

(a) Show that the locus of a point whose distance from the pole is equal to its distance from the straight

e rcosD X = 0 is 2rsin2—g — % 5

(b) Reduce the equation x> —5xy+ 32+ 8x—20y+15=0 to its canonical form and determine the
nature of the conic. 4+1

. X :
(c) A point P moves on the plane = +% <F S =1 which is fixed and the plane through P and perpendicular

to OP meets the axes in A, B, C. If the planes through the middle points of OA, OB and OC and
parallel to the coordinate planes meet in a point Q, then show that the locus of Q is

1 1 1 1 1 1
—_—t—t—=2| —+—+—|. 5

2 y2 22 ax by cz
(d) A plane passes through a fixed point (a, B, y) and cuts the coordinate axes in 4, B, C. Prove that
the locus of the centre of the sphere OABC is given by %4—% s ; 5

A

(e) Show that the normals of the ellipsoid x2 + 2)2 + 3z% = 984 at the points (12, —18, 8) and (-6, 18, —10)
are coplanar. Also show that these normals lie on the plane x+y +z=2. 342

(f) Find the equation of the tangent plane to the paraboloid ax? + by? = 2z, parallel to the plane
Ix+my+nz=0. 5
(g) Prove that among all central conicoids the hyperboloid of one sheet is the only ruled surface. 5

4. Answer any two questions :
(a) (i) If the vectors G,b,¢ are three non-coplanar vectors, then show that the vectors

b xZ, ¢xd, axbh are non-coplanar.

(ii) Find the vector 7 such that a@x7 =p and d°F =k, where k is a scalar and a,b are given
3+

proper vectors.
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';-__‘:"(2‘;‘3)? +] -tk where | .,k have their usual meanings, then

5
1=2and 7(f)=47—2)+3£, when 1=3, then show that
?
r-— |dt=10
dt) 2




