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MATHEMATICS — HONOURS
Paper : DSCC-1

(Calculus, Geometry and Vector Analysis)
Full Marks : 75

The figures in the margin indicate full marks.

Candidates are required to give their answers in their own words

as far as practicable.

Group- A
[ Calculus |
(Marks : 20)

Answer any fwo questions :

(a) Find @ and b in order that

him

x>0

1 N
(b) If 1, :.[0(1 - x') dx , then prove that (2n + 1)/, = 2n1

(c) Find the length of the arc of the curve y=

asin2x — bsinx |
——— =
X

n-1

NS R~

. Answer any four questions :

(a) Prove that

V. 7

e +ay*+..+a,/x
lim =aya ....a

X—»pw n

\

1/ -1
(b) If y/m 4y /m—2x prove that

(i) (x* - Dy, + xy; - m?y = 0

(ii) (x% - Dy i2+ @n+ N)xy,, | + (n? - mz)y” =0

2x2

x/ X/
e’ +e 79 | between the points x = 0, x = 3.
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(c) If I, , =|cos™ x cosnxdx, then show that (r712 - n‘j)lm‘n -m(m-11, 5, =0. 4

= ]

(d) Show that the length of the parabola y? = 4ax cut off by its latus rectum is 2a I:\/E + log(l + \/'?j)]

4

(e) Two curves y = 4x2 and y? = 2x passing through the origin form a loop at another point P. Prove

that the line OP divides the loop into two parts of equal area. 4

(f) Prove that the volume of the solid generated by revolving the region bounded by the curve y = logx,

x = 2 and the x-axis about the x-axis is 2m(1 — log2)2. 4
Group - B

[ Geometry ]
(Marks : 35)

Answer any two questions : 22x2

(a) If PSP’ be a focal chord of a conic, then show that L + _]_ = %, where / is the semi-latus rectum.
Sp SP'

(b) Find the equations to the tangents to the conic x? + 4xy + 3y2 — Sx — 6y + 3 = 0, which are parallel
tox + 4y =0.

(c) Find the equation of the circle on the sphere x> + 32 + 22 = 49 whose centre is at (2, -1, 3).

Answer any five questions :
(a) Reduce the equation 7x2 — 6xy — 32 + 4x — 4y — 2 = 0 to its canonical form and find the nature
of the conic. 6
(b) If the normal is drawn at one extremity of latus rectum PSP’ of the conic L =1+ ecosO, where
r
S is the pole, show that the distance from the focus S to the other point in which the normal meets

1(1+3e2 +e“)

1+€2—€4

the curve is

(c) The tangents at the extremities of a normal chord of the parabola ¥ = 4ax meet in a point 7. Show
that locus of T is the curve (x + 2y)y? = 443, 6

~

(d) (i) Find the equation of the sphere through the circle x4y + 22 4y -6y + 2216 =0,
3x + y + 3z — 4 = 0 such that the point (1, 0, -3) lies on the sphere.

(i) A plane passes through a fixed point (a, b, ¢) and cuts the axes in 4, B, C. Show that the
locus of the centre of the sphere passing through the origin and the points A4, B, C is

+

+ = 2. 3+3

= | R
N

= |
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(e) Find the equation of the cylinder whose guiding curve is the ellipse 4x2 + y2 = 1, z = 0 and generators
re parallel to the straight line X/ - Y/ _ z 6
are p ght line /2 /I /3
. . 2 2 2 '
(N Find the equations of the generators of the conicoid '\_2 + 12- - "_2 = 1, through a point of the
b c
principal elliptic section by the plane z = 0. 6
(g) Find the equation of the hyperboloid through the three lines y —z=1,x=0; z - x= 1, y =0; and
x -y =1,2=0. Also obtain the equations of the two system of generators. 6
2 2
(h) The section of a cone whose guiding curve is the ellipse x_2 +2__1,z=0 by the plane x = 0 is
a b
x? 2 4 22
a rectangular hyperbola. Show that the locus of the vertex is = + y—z =1. 6
a b
Group - C
[ Vector Analysis ]
(Marks : 20)
. Answer any two questions : 2x2

(a) Show that if a, b, ¢ be three vectors, then [E +b b+¢ ¢+ 5} = 2[5 I}'E].

(b) Solve for 7 from the vector equation pF + (F : 5) a = ¢, where p is known non-zero scalar, a, b, c

are known vectors and p+a-b #0.

(c) A rigid body is spinning with angular velocity of 5 radians per second about an axis with direction

3/ - k passing through the point 4 (1, 3, —1). Find the velocity of the particle at the point
P (4,-2,1).

Answer any four questions :
(a) Prove that (axb)x(éxd)=[acd|p-[bcd]a=|abd|c-[abc]d.

Hence express & in terms of the non-coplanar vectors a, b and c . 3+1

(b) Find the point of intersection of the straight line joining the points with position vector 37 + 6] -5k

and [+ 2 ; +3k and the plane passing through the points (1, -2, 4), (3, 0, 2) and (3, 1, 4). 4
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(c) Using vector method find the distance of the point (2, 3, 4) from the plane 3x -6y +2z+11=0

measured along the vector 3 i+ +2k. 4

(d) (i) Prove that for any proper vector o,

ix(&xf)+ fx(c'ixf)-k Ex(axl?):Za.

(i) Find the moment 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+ 37+4/;. 2+2
(e) The acceleration of a moving particle at any time 7 is given by
d*F » A A 2
= =(12cos2t)i — (8sin2r) j + (161)k.
dr*
Find the velocity (Tz) and displacement (?) at any time ¢, if it is given that at 1=0,v =0, r=0
2+2
ind the value of i;- 12—; d—BE for the curve ;(r)=(3r 21 313). 4
() Find the value o it ar , 217,
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