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BMW(O)-MA 111-1/21
2021
MATHEMATICS
PAPER-I
Time Allowed — 3 Hours Full Marks — 200

If the questions attempted arve in excess of the presceribed number, only the questions
attempted first up to the prescribed number shall be valued
and'the remaining ones ignored.

Answers may be given either tn English oy in Bengali
but all answeers must be in one and the scune language.

L. Answer any two questions: 10%2=2()

| wbcs mantras

(@) I UCF) and V(F) are two veetor spaces and 74, 15 are linear transformations from &/ into V.,
prove that the mapping 7 defined by 7(w)=CT(a)+ Ty (a) o e l/,Ce I is a linear
transformation from U into V.

——¢b) Let Vbe the vector space of all 2 x 2 matrices over the field £, Prove that V has dimension 4
by exhibiting & basis for V which has 4 ¢lements.

(© Reduce the matrix A to row-reduced echelon form and hence find its rank. where

0 =3 =i

1
0 1 1
1 :
1

1
3
1

2. Answer any nwo questions: 10x2=20

() Let( L“'-':D’ga *mﬁj;g;m

| }_r]'.rfﬁi. =
- )

1
Tew for all #20. Proye that {\,,] converges.

; S0 b *ﬁmtc find the value of ‘a’ and the limit, 9 ~ .. L
Mean\’“alue'l‘heurem f(h)~ fla)=(b-a)f' (Eh a<E&<b Also
L L:';-S}tﬁg 54-

Wo questions: . N M= | “}{2:2“

SER), be continuou: D and S'be a compact set. Then prove that fS) is a
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10X2=ﬂﬂ
4. Answer any ie (questions:

(1) A function fGx) is defined on [0, 1] by f(x)= O ohenE R Tiendl

Find the upper and lower integral sums corresponding to the partition £, of 0<x<linto

{x_. when x is rational

2 r n
n cqual partial intervals by points {U ) } hence evaluate / and J and show that
f(x) is not integrable on [0, 1].
' by X x! & is not uniformly convergent
(b) Show that the series A% +-——+ = T+ 1s TIOL UN y gent
, I+ x (I+I4} (1-!-..1’4] 24" Cos e 2808 g =
on [0, 1],
wc) If y =2 cosx (sinx — cos x), show that (y;0)o = 2. d = Sinan— 26 +] - |
v - ol — .FJ"'L?.—-"’!.
~ preras (s ) — G
5. Answer any two questions: S I e IOX =20

Lt,-&r}wlf the line ax® +2hxy+ by? =0 be two sides of a parallelogram and the line lx+ny =1be one

of its diagonal, show that the equation of the other diagonal is y(bl—/hm) = x(am —hl).

: ) c : :
%:f the normal to the hyperbola xy = ¢ at the point [fn 1;J meets the curve again at the point

e g .
EE‘ fhg] , then show that 1§ 1, +1=0.

(¢) Reduce the equation x*+4xy+y* —2x+2y+6=0to its canonical form and determine the
nature of the conic.

6. Ans viﬁr:ﬂﬁ.ji;-ﬁi’ﬁi‘fqﬁﬁléﬁ'ﬁiﬁﬁ‘é 10x2=20

L(a) Show that the locus of a point which is equidistant from two given straight lines y = i, z = ¢
%ﬂud@’“ﬁ%z—-ﬂ is mxy +c(1 +m?) z= 0.

= = 22 2 =
ma} h@‘m‘fﬁ C Efﬁéli?:ﬁfﬂi&:hﬁﬁnﬁls._-fri:}m-'t-he"_ipi:iiﬁt":_(:&, B, 1) to the ellipsoid ~—+ 2

+|§b_2@_:2_) Gl bz)=0.
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ANSWEL @y IO QUesons! V0% 22l

.y )
i) Solve o s g : UL "t'i p vy =0
A iy

() Solve by using Laplace transtorm, the equations (2 2+ 4y (0, 26 4 (L)~ Ly = 0,10 and

i
D= S given that x(0) = 8 and y(0) = 3,

() (7

L) SOOIV 1 (A% = vE)p b (3 g0) g e (& = ), where g ; and ¢
(x oy

ANSWEL @y (0o QUestions: 10220

) Forces X, Y, Z aet wlong the thiee straight Tines y = b, 7 (7w, a.xmd,y b
a b

respeetively. Show that they will have o single resultant af AT ().

(b)Y A hemispherical shell on a rough plane, whose angle of friction is 2. show that the melination
of the plane base of the tim Lo the horizontal cannot be greater than gin™ (Z sin A)

17187,

(©) The moments of a system of forces about the points (0, 0), (a, 0), (0, a) are aw, 2w,
'l‘-_ﬂspﬁcﬂ-ir.g;ly‘ Find the components of (heir resultant parallel o the coordinate axes and the
equation to its line of action.

10, Answer any hvo questions: 107220

n-@ﬁ Aparﬁplmm‘

- s8 10 a fixe ﬂ point on: the line. Show that it the initial distance from the centre of force be

| gLy, - An1/2
.n. lﬂu\ 11 ]Ilﬂ’L 'L“Lt h 11 G?J.wiunbe a ﬂrl.et' a Liluﬂ-[i' I‘IJ [‘L J *

Vrestin a straight line under an attractive force p# (distance) = per unil

h) A .-",_':,1,91;; ‘[ni c l'bﬁfiﬁanfﬂ“? flﬁm HE pﬂil‘ll on the carth's surface with veloc :ly J| 5Ry
R being /

angtﬂ I'Jﬂﬂil‘ﬂl'ﬁlﬂ ac” in such a manner that the radial acceleration
_ 1" Hu ¢ 1 ;gnim(,lex { acceleration are cach proportional (6 7.
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