MSCOIM-119

2019
'B MATHEMATICS
\0 PAPER-1
Time Allowed: 3 Howrs Full Marks: 200

If the questions artempred are in excess of the preserifred mumber, only the questions
attempted firstup to the preseribed nmmher shall be
valuwed and the remaining omes ignored,

Answer may be given either in English or in Bengali bur all answer must be in
one and the same language.

L Answer any mo questions: 102=20)
i Provethat S = {(x,3.zw) eRY 2x+y+ 324 w=0x+2y+z+3w= 0] is a vector
space. Find iis dimension und a basis,

(b A is a non-singular square matrix of order 3 such that sum of the element of each row is X,
Hence show that (1,1, 1)7 s an eigenvector of A, Hence show that sum of the elements in

.
6 cach row is P .
e

o 3 10 5
/r"}/ IfrA= I-z -3 ~—4|, show that 2 is an eigenvalue of A, Find its algebraic and geometric
i 5 7

multiplicity. Hence comment on disgonalisability of A.

=7
2, Answer gy fwe questions 10x2=20)

{a) If the system of equations ax + by +cz = Oihr+cy +az=0ex+ay+bz=0has a
non-zero solution. then prove thateithera=b=cora+b+c=10.

{b) Find the nature of the quadratic form @ = xy + yz + zx and oblain 4 non-singular
iransformation which reduce it into normal form.

(e) If 8 be o skew Harmitian matrix then show that (I + S)(1 - §)71 is a unilary matnx.

3. Answer any o questions: 10x2=20

{a) Prove that between two real numbers there lie a rational and an irrational number,

\J&ﬁm- hat {E} is converges o 0 ¥x € R. '

(\-1 )} For a sequence @, = 1+_1-,-]-%+ +% . prove that {a,] 15 monolone increasing  and

divergent. Is ¥ % convergent? — Justify.
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40 Answer any e uesiions: Hkx2=20
(ad Shaw tat £:]0, 1] = R delined by
1

[lx) = [1.1' sin;'—l_ - %rnsl—,—. Ne<x<l
x=10

ts N imtegrable but mot Reintegrahle in [0, 1]

,UJI" St that the sequence of function [.r“]rr € |0, 1] is not uniformly convergent.

D *
r - u i
P) JAH-.I nterval of convergence of power senies L a, X" where a, = e Also comment on
unilerm eomergence of 1his power series.
5o ARSWer any o guesiions: 10x2=20)

() Using Lagrange Mean Value Theorem, prove that any chord of the parabolay = ax? + bx + ¢
s parallel w the tangem @ the point whose obscissa is same as the middle point of the
chord.

B s i : o
\)hi If f*(x) existin [0, 1] prove that £(1) = f{0) = %:1 has at least one solution in (0, 1),
s ¥ '

{ iy T
’] D ‘JL(I Find the envelop of the circles drawn upon the mdius vectors of the cllin.-ir::—:+ 'L—, =1us
i

diameter.

6, Answe rfm fwe questions; |0x2=20
J/Rc;lum: the equition x* — 6xy + y% = 10x = 10y — 19 = 0 intn canonical form und hence

{ind the noture of 1he conic.
) . .'l-" },! :I
\ D th) Show that six nermals can be drawn from o point to the ellipsoid =+ 7 + == 1.

/(rl Prove that locus of the puint ol intersection of ihe nurmals (o thie parabola y2 = Jax at the
extremities of the focal chord is the parabola y* = ax — 3a).

7. Answer any fwe questions: 10x1=20)

. 2- -,  2- - -by T3 e s .
J:éhuw hal the lines =2 =1 = Z0 ppy 222 228 = T8 il intersect. Find their
iy by ry ay by 7]

puint of inlersection,

(b} The points (0. [, 0) and (3, =5, 2) are end points of o Jiameter of a sphere 5. Find equation
of the sphere on which intersection of the plane 5x — 2y + 42 + 7 = 0 with the given
sphere Sis o greatircle.

() Find the integrating facior of

*(3ydx + 2xdy) + By* (yudx + 3xdy) = 0 vl the form x®y# and hence solve it.
d
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B, Answer WOV Py uestions; (0% 2=20
tar Find general and singulir solution of

PHxE ~a%) = 2pxy 4 y7 = b = 0, where p = 2.

a diy iy &
L,rrﬁ/."mhc:lr—lj_,-Eﬁ+2y=cnsﬂx \ 0
i€} Salve by Charpit method: (p? + g%)y = gz

9. Answerany mo questions: 10x2=20
ta) Find the condition of astatic equilibrium in 2-dimension.

(h A parsboloid of revoluion is fined with its axis vertical and veriex upward, o heavy elastic

string of unstretched length 2a¢ is placed on it, Show that in equilibrium it rests in form of a
2L where i is the weight of the string, % ts modulus of elasticity and

. 4zad-rw
4 1s the Lutus rectum of the generating parabola.

circle of radius

(e} Forces X, K. Z act along three lines y =bz=-ciz=¢,x=-ax=a,y==b
respectively show that they will have o single resultant if E + :—“ + i =0,
10, Answer any o questions: 10x2=20

) A panicle moves ina plane under o force which is always perpendicular and 1owards 3 lixed
striight line on the plane, magnitude being p = (distance from the lim.'J:. I initindly it be ot a

distance 2 from the line and prajecied with a velocity ‘E parallel to the line, prove that the
path traces out by it is o cyclnd.
(b A particle describes the pwh r* = a*cos48 under o central force. Find the law of force.

(&1 State and prove Keplar's Second liw on planetary motion,
S
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