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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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(®) <ol -3 T el Fef B, T AP 2 SR IR - 9F A rz =y1 =Z2 |

2 2 2
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The figures in the margin indicate Sfull marks.

|, o[Symbols have their usual meaning.]

v o"t.g‘,'f.
133031 N -
o r R Group - A € < LOLLEGE
’ MURALIDHAR CIRLS &2
[Caleulus] LIBRARY
(Marks : 20)
1. Answer any four questions : 2x4
x? sin(l)
' ] x
(a) Livaluate : lim ————=,
x=) Simx

Is L’Hospital’s rule applicable here? Explain.

(b) Find -d/l:x=a(0+sin0),y=a(l+cose), when 9:%_
dx

(c) If y=(x2=1)", then show that (x*— Dy, =2(n="1)xy, - 2ny =0,

(d) Evaluate Jx3exdx using the reduction formula Jx”cxdx=x”e‘“ —njx’T“lexdx_

e

(¢) Find the curve whose parametric equation is x=2sin? ta)’=3cosz t,te[O, E], where ¢ is a
5
parameter.
(f) Show that the length of the circumference of the circle x2+y2 =36 is 12n.

(g) Find the area bounded by the curve y =x2 and the ling y = 2x.

2. Answer any three questions : NG

(a) Find the values of ¢ and b in order that lim (0 g ,)MIL'\- =1
x>0 3
X
(b) Find the nth order derivative of the function p - sin(ax -+ h)

n " = {r ~| o) > ¢ + x2
(c) If y=tan~'x, then show that (1 + x Wy 2nxy, +n(n Dy, =0,
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(d) Find the Reduction formula for J.lann x dx | hence evaluate J-tan"l xdx .

(e) Find the area enclosed by the curve x =a cos30, v = h sin6.
—

(f) Find the.volume of the solid generated by revolution of the curve Jx + /v =+a about the X-axis.
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Answer any two questions : R,

(a) Transform the equation x* — = = 25 when the axes are rotated through 4357

(b) Find the point on the parabola -I-: I -cosO which has the smallest radius vector.
B

(c) Determine whether the point (2, 3, 4) is an outside-or an inside point with respect to.the sphere :
2+ 422 2x—40N-62-25=0
(d) Find the equation of the cone whose vertex is the point (0. 0. 0) and whose base s the curve

X2 *‘-3*3 =4 z=2

Answer any five questions : 6~3

(a) Reduce the equation 6x% — 5x3 =612 + 14y + 53+ 4 = 0 1o its canofiical form and hence determine
the nature of the conic.

. " ! S 1
(b) If the straight line rcos(0-a) = p touches the parabola % = Ls cos@, then show that p = —/scea .
-

~
-

(¢) Show that the locus of the point of intersection of a_pair of perpendicular tangents to an ellipse is
a circle.

(d) A plane passing through a fixed point (e, B, ) cuts the coordinate aves at A, B, C. Show that the

. 3 9 8 4§
locus of the centre of the sphere OABC is — L =2,
X ) =

(¢) Find the equation of sphere for which the circle v+ v© + =
a great circle.

+ v =4 S=0,x-2y+3z241=0 js

(D Find the equation of the right circular cone whose vertex is the origin, whose axis is the line

X
1

by ry

and which has semi-vertical angle of 30°,

b =

= . . : ] . - L. o f . X- 1 -
(g) Find the equation of the right circular cvlinder of radius 2. whose axis is the line 5 : =@ =
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2 2 2
vq X -
(h) Find the equations to the generating lines of the hyperboloid vy +l)9— T =1, which pass through

the point (2, 3, —4).
(i) Show that the quadric surface given by the equation 2xZ+ 52+ 3z2—4x+20y —6z—-5=0 is an
ellipsoid whose centre is (1, -2, 1).
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5. Answer any four questions : 2%4

(a) Determine the value of the constant d such that the vectors 2i —}+l€, i+ 2}' +dk and 27 —4j+ Sk
are coplanar.

(b) Find the equation of the line passing through the point 27 +3; + 4k and 30 +4]+5k .

(c) Prove that, for any proper vector c"z,fx(Exf)+fx(5xf)+kAx(Ez'x£)=221'.
E 2% A 30 5 - & “ d e aie—d
(d) If 4=5¢“i+tj+t’k and B=sinti—costj, find E(A'B).

(e) Show that [f+j ]+l€ i‘c\+f}=2.

() Let @ and » be two given vectors and let k¥ be a given scalar. Find all vectors 7 such that

axrF=hband a‘r==k.

(g) O, Q, Rand S are four points, no three of which are collinear. If B, y, § be the position vectors of
Q. R, S respectively with O as origin, then find the shortest distance between the lines OQ and RS.

6. Answer any three questions : 4x3

(a) Find the directional derivative of the function ¢ =x2 - 2 + 252 at the point P(1, 2, 3) in the direction
of the straight line PQ, where Q is the point (5, 0, 4).

(b) For the curve 7:(2acost, 2asint, bt ), deduce that [? 7 ﬁ(:]:Sazbt_

(c) If a vector function @ (t) possesses constant direction, then show that zx %< 2 =0.
t

(d) A particle, acted on by constant forces 4] + ] 3k and 37+ j—F, is displaced from the point

i +27+3k to the point 57 +4]+£. Find the work done by the force on the particle:

(e) Show by vector method that the angle on a semi-circle ig
() A force FF=37+27-4k is applicd at the point (
(2,-1,3). Also find its magnitude,

a right angle.

[,=1,2). Find the moment of F about the point



