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MATHEMATICS — MINOR
Paper : MN-1
(Calculus, Geometry and Vector Analysis)

Full Marks : 75

Candidates are required to give their answers in their own words
as far as practicable.
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[English Version|]
The figures in the margin indicate full marks.
Group - A
[Calculus]

(Marks : 20)

1. Answer any four questions : 244

tanx —x

(a) Find the value of lim —.
x—0 X —sinx

(b) Find %, when x = acos’t and y = bsin’t.
(¢) Find the values of k in order that f(x) = (k*— Sk + 18)x + x3 + 6x° is a decreasing function.

(d) If y=(sin"lx)2, then show that (1 —x?)y,-xy, —2=0.

(e) Evaluate sin’x dx using the reduction formula, / =

. n-—
sin"xdv=——] _
n

O 0 | 3
O!—_..l\p;‘

(f) Find the arc length of the curve, x = cos3, y = sin3¢ over the interval 7 <[0, 7.

(g Fini the area in the first quadrant included between the parabola x” = 36y, the Y-axis and the line
y=4. ’

2. Answer any three questions : 4x

‘2

(a) Find the values of a and b in order that lim Z3M2¥~bsinx

x—0 x

1.

. dy )
(b) Find 2{_ when tan_l % = log(x2 + Vz) )

(c) State Leibnitz Theore ive diff:
M on successive differentiatjon. If y=e =0

¥ cosx, then prove that yy + 4V
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(d) Find the area enclosed by the curve, x3+yd=al.

(¢) Find the length of the arc of the cardioide »=a(1 + cos0) from the vectorial angle 0 to 0.

(H

If v = 2cosx(siny — cosx), show that 0o = 2“)

Group -B
[Geometry]
(Marks : 35)

. Answer any two questions : 2Y2%2

(a)

(b)

(c)
(d)

Find the angle through which the axes be turned to remove the term xy from the equation,
ax? + 2hxy + by? = 0.

: 3 )
Determine the nature of the conic, —=2+4co0s0 and also find the length of its latus rectum.
r

Find the equation of the sphere whose extremities of a diameter are (3,4, -2) and (-1, 3, 2).

Find the value of k for which the equation, kx? + 8xy + 4y? + 6x + 4y + 1 =0 represents a conic
without any centre.

. Answer any five questions : 6x5

(a)

(b)

(c)

(d)

(e)

(f)

Reduce the equation, 3x2 + 2xy + 3y — 16x + 20 = 0 to its canonical form and determine the nature
of the conic.

If the straight line, l:Ac056+BsinE) touches the conic, £:1+ecose, then show that
r r

(IA-e)?+2B*=1

. c o
If the normal to the hyperbola, xy = ¢ at the point (ctl, t_] meet it again at [0’2, i], then show
1 5]

that £ty +1=0.

Find the equation of the locus of the points of intersection of mutually perpendicular tangents to

2 2

. x“ oyt
the ellipse, —5 e =1.
a b

A sphere of radius r passes through the origin (0, 0) and touches the axes in P, Q, R. Find the locus
of the centroid of the triangle POR.

Find the equation of the cone with vertex (1, 1,3) and guiding curve x> +2y2 =1, z = 4.
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. X
ators are parallel to the line, — -7 _z

« inder whose gener e
of the cylinder whose g 2 3 ang the

(2) Find the equation
\ 2-09 -=
{ 4\' ). Z .

wuiding curve is the ellipse, x* . 2= :
guiding curv es of the paraboloid 4x2-y2 =8z passing throug, the p;
* Oint

. . A Aper 2 'l_l
(h) Find the equations of the generating li
(-3.2.4.

i i uation
(1) Show that the quadric surface given by the eq .
32+ 52+ 3224z + 2zx + 2y —4x -8z 45 =

1s a central conicoid. Find its centre.

Group - C
[Vector Analysis]
(Marks : 20)

S. Answer any four questions :

24
@) If =i+ j-£p=37-£7=21-3], find [@.B.7]

(b) Prove that [a+5 b+é 5+a]=2[555].

(c) Find the vector equation of the line passing through the point, — 27 +3 i+ 4k and parallel to the
vector, 27 + 3f+ 4k .

(d) Find the values of a and b for which the vectors 8 -3/ +ak and 4] +b +4k are collinear.

(e) Find the work-done in moving an object along a vector 7 =37 +2 J =5k if the applied force is

F=2i-j-k

(f) Find the area of the triangle having vertices at | +37+2k, 2} -j+k and i+ 2] +3k.
LA d*F
(g) If ¥=sint; +€0stj+1k, then find the value of |—|
dt
6. Answer any three questions : 43
(a) Show by vector method that the line joinin the mi i
. midd i iangle is par:
to the third side and half of its length, = 1ddle points of two sides of a triangle is parallel

(

b) Find the vector ¢quation of a plane through the three points (-2, 6 =6); (=3, 10,-9) and (-5, 0, -0).
7 are three non-coplanar vectors, then show that ( )

&‘B)'(B.‘Y)X(?*d)? —Z[d,ﬁ.’?l".

(¢) G, and
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ticle moves along the curve x =22y~ 2. 4, z =
ar :

J acceleration at time 7= 1.
an

S Matematr non )
=31-5. Find the components of velocity
d the torque about the point B(3, -1, 3)

¢) Fin

ofa force “(4, 2, 1) passing through the point A(5, 2, 4).
Find the magmlude of the torque.
1

2

d*
i +1%j+ £k , then find r><“2 dt
(ﬂ lf I‘:”"‘t J s

dt
1
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