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BM- (0) MA-1/17
MA 2017
Time Allowed : 3 Houyrs THEMATICS - PAPER-|
Full Marks : 200
If the questions attempt
ek b to th Pted are in excess of the prescribeg p, b
P 1o the prescribed number ¢ umber, only the questions attempted

or in Bengali but al

answers must be in one
E and the same language,

;-‘.j 1. Answer any two questions :-

(a) In a vector space R’
vectors (2, -1, o) !g)hfig‘j ;Jhﬂﬂiﬁ of R°(R) containing the

(b) A mappi : RP— g3
PPing T : R°— g7, defined by T(x, y, z) = (x + 2y + 3z,

3 -
| ]“"'2}""1-"5“'}"'3) P X, ¥, zERE. Show that T is linear,
X Find Ker (T) and dimension of Ker (1),

(e) Apply Gram Schmidt
Process to obtain an ortho onal basis of H3
using the standard inner product, given that (L0510, 01 0:57)
(0,3,4)} 1is & basis of R3 :

L]

10 x 2

i 2. Answer any two questions :-
(a) Using Cauchy's eriterian, to prove that

xn = 1 _%...%...%-r e [-1]”'1;% is convergent.

(b) If y = Cos f_mS.i.n*lx}, snow that -
2
1) {1 - 32}32 - Xy +my =0

4
r
i 2 2
(11) (1 = x®)y,,p = (20 + )xyp,, + (w2 = nd)y = 0
i Where the suffixes of y denote the order of differentiations.

(¢) IT y = ;-;E“ where n is a +ve integer, show that -
}"n — En{lnjlj* - [En i l}}xn 1{:. % -E

3+ Answer any two quaatinn: = y.2
(a) Evaluate o o (EBX)
(b) Prove that the asymtotes

form a triangle of area 'a Ve

= 4 { = 1, vwhere 'a' and
of the straight line 2 ;
nvel ope ected by the relation l""_’ -,

of the Cubic (IE X Yz}]' = Eliz*ﬁl-'? = 0

(e) Find the e
ib! are variable perameters, conrn

10 x 2
¢ being s non-Zero constant. | -
s | ..": i=- y
4. Answer two questions | |
() sow some tne runenson £ 3 [0, ] > R

~ (a) show that the fu 5

q- ]

Yl
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(c) Find the power series of tnn'lx and deduce the sum of
3503, Wit |
L AR 10 x 2

5. Answer any two questions :-
(a) The equation ax® + 2hxy + 11".'-"2 + 2gx + 2fy + ¢ = O represents

a palr of parallel straight lines, Show that the distance
between them 1s - ac
ANala + b) -

b) If th i v
(v) 1 e two conics = =1 - e, Cosg emd ’!‘_’_2 =1 - e, Cos(g -«)

touch one another, show that -

L0 - D+ 10 - ) = 2000 - ege; Cos).

(c) Find the locus of the middle points of the normal chords

of the parabola FE = Lax. 10 x 2

6. Answer any two questions i-

(a) If '2¢c' be the shortest distance between the lines
1 2k il
-Qm1+—-1 x = 0, show that =, =
4 n : 2P w n2
(b) A sphere touches the planes 2x + 3y - 6z + 14 = O and
2x + 3y — 6z + 42 = O, The centre of the sphere lies on the

line 2x + z = 0, y = 0, then find the equation of the sphere.

r"'l

(c) If '2r' be the distance between two parallel tangent planes to

2 2 2
the ellipsoid ::—p_r + chr + Ez = 1 which are parallel to the plane
Lx + my +*+ nz = 0 then show thet -

(IE . I'E}EF'F {hE < rEJmE + {EE g I‘E)ﬂz = 0 lﬂIz

7. Answer any two questions :-

(a) Reduce the differential equation 3,.- = 2px - ¥ p to Clairaut's
form by the substitution }rz =V and then obtain its complete

primitive and singular solution, if any.
(v) Sclve (Dz + 2D + 1)y = x Cos x where DE?E‘

10 X 2
{r:] #lﬂ:t’ Lhg? oy j* 2 2:: 2y = %

ot ek Y
{‘gf,?-,n.: any two mlutiunl -
s '_..-1-._.-.,,;: .::.I._.».E. o ...._;'_-.:“1:- .._1 mr,ﬂlrjnm hmtim (EDE

uf all Pl!
Constant distance 'l' from e

:ml‘.n
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centre
‘8L and o, g Pleces SFaVity divides it into two portions,

its in inside a smooth sphers
1ibrium andc%i?;:i:ﬂﬂt:ntgs horizon in tﬁﬂlpn;iE?:: E?':qﬁi_
centre of the sphere they tm'i'ﬁbf*“%*ﬂ E}"tthi beam at the
PR
i gnggiin:mnﬁgaﬁniﬁft&“nﬂtﬂ ‘1! is to be suspended from two
terminal tension i € Same horizontal line so0 that either

8 Y=
Show that the span Aﬁ :ﬁg:sb:hﬂt of the lowest point.

VB h i

(e) A regular hexagon is com
posed of six equal heavy rods freel
Jointed together and two opposite angles are cn;nactﬂd by !y
string which is horizontal. One rod being in contact with a
fiorizontal plane. At the middle point of the opposite rod a
welght w,; 1s placed. If w be the weight of each rod, show

that the tensiocn of the string is 23_:_El p 10 x 2

10. Answer any two questions :-

(a) A particle moves in a straight line, its accelaration is
directed towards a fixed point 'O' in the line and is always

equal tn.ﬂL{ﬂ?fIz}yj, when it is at a distance 'x' from O.

If it starts from rest at a distance 'a' from O, show that
it will arrive at O with veloecity a 46l-after time %5 I

+ string passes over a light fixed pulley, it carries

> i iigﬁ ';' atgnﬁe extrimity and a light pulley at the other,
Another light atring passes over this second pulley, carring
masses 'R' and 'Q' at its extrimities. The system starts from

rest, If R always remains at reat,
4 1
Prove that p+ § = E

article aleong and perpendicular to a
ol vulmigf‘arﬁ;npriﬁd origin are Ir2 and A¢", where 'A '’
ragifjufﬂaru constants. Show that the equation of the path is
an

Al j, + ¢ where tg! 18 an arbitrary constant and the compo-

o ST o AR b 1948
ﬁ:nta of acceleration are CIEE s e Aderg ey 10 x 2




