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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 : 2%4

(5334)

sin(x) —x

(a) Using 1’Hoépital’s Rule, evaluate lim :

x—0 5%
(b) Find the area bounded by the curve x = y2 and the lines x=0 and x =2.

(c) Find the volume of revolution for y =sin(2x), 0 < x < g , about x-axis.

(d) I =y, then find Y.,
dx

(e} It ¥ = (X+\/1+ x* ) , then prove that (1 + x2)y2 + Xy — m2y = 0.
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b s b
HIf1,= jsin" 0d6= n—llnf2 , then evaluate J.sin4 X dx,
0 i 0

(g) Find the perimeter of the curve 7 =a (cos@ +sin 9) 0=Q<m.

2. Answer any three questions : 4x3

(a) Show that the function f(x)=|x| is not differentiable at x = 0.

(b) Find the arc length of the curve x=acos(t), y = asin(¢); 0<¢ <

¢
-
x(l-acosx)+bsinx _1

(c) Find the values of a and b such that lim = :
x—0 X 3

(d) If y=emsn'x then show that (1 —x2)y, ., — (2n+ Dx Y, — (m+n?)y, =0.

T

SEE|

. nl A 3
. - Jsm”’ xcos” x dx , show that [, , = 5 I, ., . Hence, evaluate Ism“ xcos® x dx .
: m+n
0 0

(f) Find the surface area generated by revolving about y-axis the part of astroid x = a c0s30, y = a sin0
in the first quadrant.

Group - B
(Geometry)
[Marks : 35]

3. Answer any two questions : 22
(a) Find the centre of the circle where the plane x — 2y + 2z = 3, intersects the sphere
x2 + )2 +22 - 8x + 4y + 8z = 45.
(b) Show that 2x — 2y + 3z =9, touches x2 +2)? + 322 =9, at the point (2, -1, 1).

(c) What will be the form of the equation x2—y2+3x+2y=1, if the co-ordinate axes are rotated

T
through an angle o 2

1 3
(d) Find the point of intersection of two conics —=1+¢c0s0 and —=1-cos6.
r r
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4. Answer any five questions : 65
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/ [
(a) If the straight line rcos(6—a)=p touches the parabola ; =1+c¢0s0, show that p = Eseca.

2 2
: % Z
(b) The normal at any point P on the surface —+ 2 — =1 meets the planes x=0, y=0, z=0;

2
D 2
a b @

respectively at G, G,, G3. Show that PG, : PG, : PG~ a2 :b?: 2.

X Z
(c) Find the equation of the cylinder whose generators are parallel to the line = =) -+ and whose

-2 3
guiding curve is the ellipse x> +2)2 =1, z=3.

(d) Show that the two circles
X2+y2+22-y+22=0, x-y+z-2=0;
and
2+y2+22+x-3y+2z-5=0,2x-y+4z-1=0;
lie on the same sphere and find its (the sphere) equation.
(e) Show that the equation 7x?— 2xy + 7y +22x— 10y + 7 =0 represents an ellipse. Find it’s centre.
(f) Show that the equation of the cone which passes through the co-ordinate axes and the straight

ey %

. Yoo
—_—= = —_—= = — -+ 45 =)
lines 0 and X 5 o is 3yz + 10zx + 6xy =0

(g) Find the equations to the tangent planes to 2x2— 6y2 + 322 =5 which passes through the line
x+9y-3z=0 and 3x-3y+62z-5 = 0.

(h) Find the nature of the quadric surface given by the equation 252+ 5y2 + 322 — 4x + 20y — 6z = 5.

b2

@) If r, and r, be two mutually perpendicular radius vectors of the ellipse P = — then
l1-e“cos” 0
prove that | +—= . + L
”12 r22 7 ik
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Group - C
(Vector Analysis)
[Marks : 20]

5. Answer any four questions : 2x4

(a) If Gxb+bxZ+cxd=0, then show that a,b,¢ are coplanar.

(b) If G.PB,7 are three vectors such that &+E+?=() and |6Ll=3,||§|:5,\7|=7, find the angle

between O and PB.

-

(c) Forces 6, 7, 2 pounds weight act on a particle along the vectors with co-ordinates 6,23, 06,-2,0)
and (2, — 3, — 6) respectively. If the particle be displaced from the point (2, —1, - 3) to the point

(5, —1, 1), then show that the work done is 53%i feet pounds weight, the unit of length being one foot.

|7 x7]

|7

(@ If F:n°+72j'+%t312, then find k =
=

=
=

(e) Determine all possible values of A for which the vector o= K(Zf - 2}‘ + 6]2) is a unit vector.

— (§ 5 B
(f) Show that the vector (B——gaj is perpendicular to the vector d .

o]
(g) Find the vector equation of a plane through the point (4, 3, —1) and perpendicular to the vector
(37-4]+ k) .
6. Answer any three questions : 4x3

(a) Find a unit vector in the plane of the vectors a=2i+ j +k and b=1i+ 2}' +k and is perpendicular

to the vector ¢ =3+ ] +5k.

= 3 o f d2—- 3
(b) It 7 =211 +lt3j+lt5k, then find the value of _rx__;” d—: atr=1.
3 5 dt dt | di

(c) Prove that [&-&—B, B+7, ?+&:|=2[oc,ﬁ,y].

(d) Find the angle between the tangents to the curve x =17, y = 2, z=1 at the points =1 and 7= -1.
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(e) If a force given by F=2 +4}—/€ displace a particle from the point 4 to B where the position

vectors of 4 and B are given by ; + } +2k and 37 —j— k respectively, find the work done by the

force.

3 D=
(f) Evaluate J.[Fx—j—:}dt , where 7 =171 + 21 ] + 3tk .
t
2
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