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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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[Geometry]
(Marks : 35)
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[Vector Analysis]
(Marks : 20)
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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%x4

(a)

(b)

(c)
(d)

(e)

®

tanx —x

Find the value of lim —
x—0 x —sinx

., dy o
Find e when x = acos’t and y = bsin’t.
x

Find the values of k in order that f(x) = (k*— 5k + 18)x +x3+ 6x2 is a decreasing function.

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

-1
[7172'
n

Evaluate sin’x dx using the reduction formula, /, = sin”x dx = 1

O 0 [ A
O 0 | 2

Find the arc length of the curve, x = cos3f, y = sin3t over the interval 7 €[0,7].

(g) Find the area in the first quadrant included between the parabola x2 =36y, the Y-axis and the line
y=4.
2. Answer any three questions : 4x3
. in2x — bsi
(a) Find the values of a and b in order that lim asmex—osmY .

(b)
(©)

(1394)

x—0 x3

a
Find = when tan_ll =log(x2 +y2).
dx X

State Leibnitz Theorem on successive differentiation. If y = ¢™* cosx, then prove that y, +4y =0.
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2
(d) Find the area enclosed by the curve, x3 +y

[U S}
[OSH S}

=qa- .
(e) Find the length of the arc of the cardioide r = a(l + cosB) from the vectorial angle 0 to 0.
(D If y=2cosx(sinx — cos x), show that O10)0 = 24

Group - B

[Geometry]
(Marks : 35)

. Answer any two questions : 2Y2x2

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

3
(b) Determine the nature of the conic, P =2+4c0s0 and also find the length of its latus rectum.

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

(d) Find the value of k for which the equation, kx? + 8xy +4y2 + 6x + 4y + 1 =0 represents a conic
without any centre.

- Answer any five questions : 6%5

(a) Reduce the equation, 3x2 + 2xy +3y2— 16x +20 = 0 to its canonical form and determine the nature
of the conic.

(b) If the straight line, l:AcoseJrBsine touches the conic, £=1+ec0s9, then show that
r r

(I4-e)?+[2B2 =1,
(¢) If the normal to the hyperbola, xy = c? at the point (cll, IEJ meet it again at [ctz, tij’ then show
1 2
that 1, +1=0.

(d) Find the equation of the locus of the points of intersection of mutually perpendicular tangents to

2 2
the ellipse, % + y_2 =1.
a b

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

(f) Find the equation of the cone with vertex (1, 1, 3) and guiding curve x2 + 292=1, z=4,
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5.

6.

and the
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b
(¢) Find the equation of the cylinder whose generators are parallel to the line, I =

W | N

guiding curve is the ellipse, x> + 4> =9, z=1.

(h) Find the equations of the generating lines of the paraboloid 4x2—y? = 8z passing through the point
(-3,2,4).

(i) Show that the quadric surface given by the equation
3x2+5y2 + 322+ 2yz + 2zx + 2xy —4x—8z+5=0
is a central conicoid. Find its centre.
Group - C
[Vector Analysis]
(Marks : 20)

Answer any four questions : 2x4

~ n ~ A A

() If G=F+]—kB=3—k7=2{-3], find [&B.7].
(b) Prove that [a+b b+& E+5}=2[555].
(c) Find the vector equation of the line passing through the point, — 20 +3]+ 4k and parallel to the

vector, 27 +3] +4k .

(d) Find the values of @ and b for which the vectors 8 —37+ak and 47 +bj +4k are collinear.

(e) Find the work-done in moving an object along a vector 7 =3; +2j’—51€ if the applied force is

F=2-]-k.

(f) Find the area of the triangle having vertices at f+3j’+2l€, 2f—j'+l€ and -f+2}+3l€.

2
A P 7
(g) If 7 =sinti+costj+tk, then find the value of

dar?

Answer any three questions : 4x3

(a) Show by vector method that the line joining the middle points of two sides of a triangle is parallel
to the third side and half of its length.

(b) Find the vector equation of a plane through the three points (-2, 6, —6); (-3, 10, -9) and (-5, 0, —6).

(c) G, p and ¥ are three non-coplanar vectors, then show that (& = B)-(E—?)X(?— &) =-2 [&, B, ﬂ .
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(d) A particle moves along the curve x 22, y=1—4, z=3¢-5. Find the components of velocity
and acceleration at time ¢= 1.

(¢) Find the torque about the point B(3, -1, 3) of a force P(4,2, 1) passing through the point 4(5, 2, 4).
Find the magnitude of the torque.

2

N T L d%F
(H) If F:tz'+12j+t3k, then find J‘(V Xd?}ﬁ.
1
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