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P-II (1+141) H/20 (N)

MATHEMATICS (Honours)

Paper Code : III-A & B
[New Syllabus]

Subject Code :

Subject Name :

® (Candidates are required to attempt all questions (MCQ). Below each
question, four alternatives are given [Le. (A), (B), (C), (D}]. Only one
of these alternatives is "CORRECT" answer. The candidate has to write
the Correct Alternative [Le. (A)/(B)/(C)/(D]] against each Question No.
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&

B

Important Instructions
for Multiple Choice Question (MCQ)

* Write Subject Name and Code, Registration number, Session and Roll
number in the space provided on the Answer Script.

Example : Such as for Paper [II-A (MCQ) and III-B (Descriptive).

in the Answer Script.

Example — If alternative A of 1 is correct, then write :

1. — A

®* There is no negative marking for wrong answer.
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Paper Code : 111 - A
Full Marks : 20 Time : Thirty Minutes
Choose the correct answer.

Answer all the following questions,
each question carries 2 marks.

Notations and symbols have their usual meanings.

. The point on £ = 1 — cos# which has the smallest radius vector is

(A) (%, m)
(B) (I.7)
(C) (1.5
(D) (3.—7).

. The polar of the point (0,0) wa.t. ax® + 2hey + by* + 292 + 2fy +c =0 is
(A) —gz+ fy=10

(B) g+ fy=10

(C) g+ fy+e=0

(D) g+ fy—c=10.

3. The equation 6x* — Sxy — 6y° + 1dx + 5y + 4 = 0 represents

(A) an ellipse

(B) a hyperbola

(C) a pair of straight lines

(D) a parabola.

- 'The foot of the perpendicular from the origin to the plane is (3,2. —1). The equation
of the plane is

(A) 32+ 2y+z=14

(B) 3r+2y+2+14=10

(C) Je—-2y+=2=14

(D) 3w +2y—=2=14,

4
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. The volnme of the tetrahedron formed by the points (0.0,0), (3.2, 1), (4.1,4) and

(5,3,5) is

(A} L cubic unit
(B) L cubic unit
(C) -H cubic unit
(D) ﬁ cuhie unit.

If a right cirenlar cone has three mutnally perpendienlar generators, then its semi-
vertical angle is given by

(A) tan~}(v/3)

(B) tan~1(y/2)

(C) tan '(+/3)

(D) tan-'(v).

. The velocity of a particle moving in a straight line at any instant £, when its distance

from the origin is &, is given by & = .—L{-""", The acceleration of the particle is
(A) 2 unit

(B) —2 unit

(C) 1 unit

(D) 3 unit.

. A particle describes the curve rcosh(nfl) = a under a force £ to the pole, the law of

force is proportional to
(A) 1/r
(B) 1/r?
{E‘} 1 Ill.f.J.JiI
(D) none of the above,

A particle coming rest from infinity will reach the earth’s surface with a velocity

(A) Va7
(B) 2gr
(C) 3Bgr
(D) 2,/GF
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10, A particle describes a parabola with uniform speed. The angular velocity of the particls
about the foeus 8. at any point P, varies inversely as

(A) (SP)>*
(B} (SP)7*
(C) (P2
(D) (SP)*2,
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P-II (1+1+1) H/20 (N)
2020
MATHEMATICS (Honours)
Paper Code : III- B
[New Syllabus]

Full Marks - 80 Time : Three Hours Thirty Minutes

The ficures in the margin indicate full marks.

Notations and symbols have their usual meanings.

Group-A
{20 Marks)

Answer any four questions.
Hx 4=20)

. If the equation az®+ 2hry+by® +2g04 2 fy+¢ = ( represents two straight lines equidistant

from the origin. then show that f* — ¢ = e{bf? — ag?).

. Reduce the equation 11x? + doy + 14y — 26x — 32y + 23 = 0 to the canonical form and

state the nature of the conic.

. Prove that the two condes t;l =1 —¢eosf and E- = 1 — ¢geos(t — o) will touch one

another, if IT(1 — e} + 31 — €]) = 2LL:(1 — e1eac08a).

Find the locus of the poles with respect to the circle #° + 4° = o® of the tangents to the
circle #* 4 §* = 2ar.

1 . . N - y .4 B
. Show that the loeus of the middle points of the normal chords of the ellipse 55 + §z =1

i

. - ay e H it ‘ P
is (:TJ-I- %r) ' ("—;+2—J = (a* —H*)",

The origin is shifted to the point (3, —1) and the axes are rotated through an angle
3 . : . :
tan™! i [f the co-ordinates of & point are {5, 10) in the new syvstem, then find the co-

ordinates in the old system.
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7.

10.

11.

12.

13.

14.

Group-B
(25 Marks)

Answer any five questions.

Hx 5=25

A point £ moves on the plane £ 4 ¥ + 2 = 1, which is fixed and the plane through P
perpendicular to OF meets the axes in A, B, . If the planes through A, B, C' parallel

=

to co-ordinate planes meet in a point (2, then show that the locus of (0 is

1 1 1 1 1 1
—+ = +

; — = —— i
ot gt 2 ap by g

Show that Lhe locus of the variable line which intvrwt L lhf. Lthree lines y = ma, z = ¢
52

Y =—mr, z=— Y=z, mr=—cis the surface y* — m?r* = 2* — .

A variable sphere passes through the points (1), 0. +c) and cuts the straight lines y =
rtang, : = ¢ i = —rtang, == —c in the poinis P, P'. I PP’ = 2q, a constant, then
show that the centre of the sphere lies on the circle z = 0. 2% + 3 = (a® — %) cosec” 2a.

Show lh&t the angle hetween the lines of zection of the plane 2+ y + =z = 0 and the cone
=+ S5 =08060%
The section ol the cone whose guiding curve is the ellipse i-r - *f; = I, 2 =0 by the

plane x = 0 is a rectangular hyvperbola. Show that the locus nf l,he »erl,e,x iz the surface

Pl y"—*' T
af 2 —

Show that the equation of the right circular cylinder, whose guiding curve is the cirele
through the points (1,0,0), (0,1,0) and (0,0,1) is 2* + y* + 2* — 2y —yz — 20 = 1.

)

o y . - . s d 2 4 .
Find the locus of a luminous point, if the ellipsoid %5 4+ ¥ 4 5 = 1 casts a circular shadow
o the plane z = ().

-1 ‘ . F i ¥ + |
Show that the feet of the normals from the point (., 7. v} to the ellipsoid f-; - E-g + = =1
lie on the curve of intersection of the ellipsoid and the cone

ot (B* — r:‘} ih* — a*) , w2 (a? — hz}
2 ] z

=,
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15.

16.

17.

18.

19.

20.

21.

Group-C
(35 Marks)
Answer anyv five questions.

7% 5=3h

A particle moves from rest in a straight line under an attractive foree px (distance) ™ per
unit mass to a fixed point on the line, Show that if the initial distance from the centre

1/2
of force is 2a, then the distance will be a after a time (5 +1) (‘;—:) :

Three clastic balls of masses g, rg, iy, lie in a straight line on @ horizontal table and
ity 15 projected towards me. I the velocity of my alter striking ms is equal to that of mg
atter striling my, then prove thar

(Mg + ma)(ma + ma)e = myms(1 + e)’,

Prove that the velocity and acceleration components referred to rotating axes are respec-
tively ; ; : Y . oo
& —yfl, 428, F— a8 — 258 — g, §—yt® + 280 + a6 .

A particle moves under a force mp{3au® — 2(a® — b )u’}. (@ > ), and is projected from
an apse at a distance a + b with velocity ﬁ} Show that its orbit is r = a + beos#.

A particle descends down a rough cirenlar tube starting from rest at an extremity of
horizontal diameter. If it stops at the lowest point. then show that the coefficient of the
[riction satisfies the equation 3pe #% +2u* — 1 =0,

A heavy particle falls from rest under gravity in a medium, the resistance of which varies

as the square of the velocity, Show that the depth @ described in time ¢ is given by
s B . .

r = ‘T log cosh f,_*-i. where V' is the terminal velocity,

If a rocket, originally of mass M, throws off every unit of time a mass e M with relative
velocity Voand if M7 is the mass of the case ete,, then show that it cannot rise at once

unless eV > g, not at all unless % = g. If it just rises vertically at once, then show
that the greatest velocity is V' 1[1{{% - E (1- ':—‘T}
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