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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 : 2x4

(a)

(b)

(c)

(d)

(e)
()
(g

3 +2x, —%<x£0

Find £7(0), if it exists, for f(x) =
3L 2 0n < 3

If y = tan"lx, then show that, (1 + xz)ynH el e =)y < =1L

: 1
Evaluate the limit : lim s
x>l x=1  log_x
% -1 L x4
Using the reduction formula for i = J. o — i 1. 5 evaluate J‘ 5 A%
g L . 041-x

Find the length of the circumference of the circle x + y2 = 25.
Find the area of the region bounded by the curve y = x3 and the line y = 2x.

Find the surface area generated by revolving the region enclosed by the curve y = Jx and the lines
x =1, x = 4 about x-axis.

2. Answer any three questions :

(2)

(b)

()

If y = (sin"1x)2, then show that (1 — x2) Ypin— 2o =1y, o nzyn = 0. B
. P 3
Evaluate lim > i : 4
x>+l x* —x+1 x"+x-1

T
5 . 2 ; Il
Find the reduction formula for IO cos” x dx, where n is a positive integer,

T
hence, find the value of J.o/z cos* x sin? x d. 2+2
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(d) Find the exact arc length of the curve given by the equations :
x = acos3, y = asin3f. 4
(e) Find the volume of the solid of revolution generated by the region enclosed by y = 5x — x?, y-axis
and x = 5 about x-axis. 4
(f) Derive the reduction formula for jxn e™ dx and hence, evaluate J-x3 e dx. 4
Group - B

[ Geometry ]

(Marks : 35)
3. Answer any two questions : 2Y2x2
(a) Obtain the parallel displacement at the axes by which the equation x% + y2 — 4x + 8 - 17 =10

(b)

()
(d)

is transformed to x'2 + y'2 = 37.

Find the equations at the tangents to the circle x2 + y2 — 6x + 4y = 12 which are parallel to the
line 4x.+ 3y + 5 = 0.

Find the polar coordinates at the centre and radius of the circle : r = 8 sin (8 — w3

Find the value of ‘@’ for which the plane x+ y +z = J3a touches the sphere
x2+y2+22-2x-2y—-2z-6=0.

4. Answer any five questions :

(2)

(b)
(c)

(d

(e)

®

(1737)

Reduce the equation 4x% — 4xy + y? — 8x — 6y + 5 = 0 to its canonical form and hence, determine
the nature of the conic. 6

A straight line touches both x? + 32 = 24% and y* = 8ax. Find its equation. 6

If PSP' and OSQ' be two perpendicular focal chords of a conic with focus S, then prove that

L ok : - | 1s constant. 6
SP.SP"  SO.SO

Find the equation of the sphere which passes through the points (1, 0, 0), (0, 1, 0), (0, 0, 1) and

which touches the plane 2x + 2y — z = 15. 6

The radius of a right circular cylinder is 5, axis passes through the point (1, 2, 3) and is parallel

to the straight line X~ s e . ; find the equation of the cylinder. 6
2 —1 2

Find the nature of the surface represented by the equation
2x2 + 512 + 322 — dx + 20y — 6z — 5 = 0.

Find also, the coordinates of the centre and equations of principal planes. B2
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(g) Show that the equation of the cone which passes through the coordinate axes and the straight lines
leziand—)g:z:iis3yz+102x+6xy:0. 6
fir —2= 3 S |

(h) Find the equations at the generators of the hyperboloid x? — y2 = 2z which passes through the point
(55:3.8): 6

(1) Find the equation of the cylinder whose generators are parallel to the straight line —xI = % = g and
whose guiding curve is x2 + 32 =9, z = 1. 6

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

S. Answer any four questions : 2x4
(a) Determine all possible values of A for which the vector o = k(2f— 27+ 612) is a unit vector.
(b) If[&\:z;, B’]:s and o-P=0, find ’axﬁ‘.

(c) Find, by vector method, the volume of the tetrahedron whose vertices are @l S0y CL 0 ),

(d)

(e)

®

(8

(021 D)sand=(1, 1, 1)

Find the value of p so that the vectors g = Zf—f+ /;, b=i+ 2]A'— 3k and ¢=3i+ pf+ 5k are
coplanar.

A particle being acted on by constant forces 4i + f— 3k and 37+ e k is displaced from the
point (1, 2, 3) to the point (5, 4, —1). Find the total work done.

A force 5i+2 f ~3k is applied at the point (1, -2, 2). Find the value of the moment of the force
about the origin.

If F=5¢%+ tf—t3/€ and azsintf—costf, find g(ﬁXé)
t

6. Answer any three questions :

(a)
(b)

If a+b+¢=0, then prove that axb= bxc= ¢xa. 4

Prove by vector method that the diagonals of a rhombus are perpendicular to each other. 4
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(c) Prove that a necessary and sufficient condition for the vector function a(z) to have constant

magnitude is a. L 0. ~ 4
dt

(d) G I = (cosnt)iA+ (sinm)f, where #n is a constant and ¢ varies,

then show that 7 x %ﬁ = nk.
t

G) If 4=£21—tj+Qt+ 1)k and v=(2t-3)i +] —tk, then

show that < (;,xv): 77 +3k att=1. 242
dt

A

(e) Derive the vector equation of the straight line passing through the points (i = 2f+ l;) and

(3/@— 2}). 4

3
(f) Evaluate 3
dt

2 = % A k.
[7’ X ¢ r(t)Jdt, where r(¢) =i+ 2t2j +3tk . 4
2
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