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WEST BENGAL STATE UNIVERSITY
B.Sc. General Part-II Examination, 2020

MATHEMATICS

PAPER: MTMG-II

Time Allotted: 2 Hours Full Marks: 50
The figures in the margin indicate full marks. aNfeE T F0Z TN Q"Y/VW fac e
Candidates should answer in their own words AT TS ST I AET TN
and adhere to the word limit as practicable. s R

All symbols are of usual significance.

Answer Question No. 1 and any three from the rest
S TR & @3RI (A-CFI foT1D eteia Ted whe

1. Answer any four questions from the following: 2x4 =8
fasfie - e elves Teg e
(a) Write down the sub-sets at the set {a, b, c} .
{a, b, ¢} -3 TAHSE @

(b) Let f: 4 — B and g:B — C be two surjective mapping, then show that go f
is also surjective.

f:Ad— BaRg:B — C 4 G« 2= (A8 @ g o 1 ¢ GFfb Toififbas |
(©) If X={1,2}, Y={a, b, ¢}, find (X xY)U(¥xX).

MM X ={1,2}, Y={a, b, ¢} W, 9@ (X xY)u (Y xX) ez
(d) Does the limit lim{x* +~/x—1} exist? — Justify.

x—l1

lim{x? +/x —1} ST=ifoq sy i [{pia et

x—1
(e) State Rolle’s Theorem.
Q@CETR oAb e e

() Show that sin x < x, for 0<x<%.

i O<x<% QYO (AN (@ sinx < x.
(g) Show that j e " dx is convergent.
0

@8 @ je‘x dx SIfeAAN
0
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(h)

2. (a)

(b)

(c)

(d)

3. (a)

(b)

(c)

2099

12
Evaluate .[ I X’y dxdy.
00

S ey —

2
Ix3y dx dy -3 S e St
0

Give an example with verification of mapping which is neither injective nor
surjective.

GF-aF ¢ Toifafoas 2@ A @I @b Hacas IR Twizge wie |

Show that the mapping f: R — R defined as f(x)=5x-7, VxeR is
bijective. Find £,

f: R — R Baal @s@ei@ w@o @ f(x)=5xr—7, VxeR, @8 @ Hoa«i
@35 @F-9F Toifdfoas) £ fogaft faefa e

Let G={l, -1, i, —i}, show that G is a group under the usual multiplication of

complex numbers.
G=A{l, -1, i, —i} 2 A8 @, &HeT WL 2bfeTS B ALATF G G0 el (|
Prove that intersection of two subgroups of a group G is also a subgroup of G.

2o I @ 9F 7o G-93 4B THANER (RS G-9F @I Tonel Z(J |

Let 4 be an invertible matrix. If 4 be one root of the characteristic equation of

A, then prove that % is a root of the characteristic equation of 47"

1 I 4 Wit [ede mifter oy sew1 4 Wit &Y ANwwen b
e 1 20 &N SR @ A‘lmmﬁw%%m%l

1 0 2
Verify Cayley-Hamilton theorem for the matrix 4=| 0 1 0
2 01
Hence find 47"
1 0 2
A= 0 1 0 | Wifcs® @@ Cayley-Hamilton theorem 0% eyl AGIE a1
2 01

sresod 47! fafa st
Show that the set 4 ={(, 2, 1), (1, 2, 0), (0, 2, 0)} form a basis of the vector

space R’ over R. Find also the co-ordinate of (2, 6, 1) w.r.t. to this basis.
A8 @ A={(1,2,1), (1, 2, 0), (0, 2, 0)} @BH (¢33 ™= R-9F &7 R’ 97 ¢F6
ff6 ofow T 3 fofea 72w (2, 6, 1) [z == Fdw Fa@n

3+3
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4. (8) Find the equation of the sphere through the circle x*+y*+z>=9,
x+y—2z=4 and the origin.

TARMAN @R x2 + 2 +2° =9, x+ y—2z =4 &N OIFFH TNFe efy

(b) Find the equation of the plane through the point (2, 5, —8) and perpendicular to
each of the planes 2x—3y+4z+1=0 and 4x+y-2z+6=0.

2x—3y+4z+1=0aR4x+y—2z+6=07T0a Y7 AGFLI TAF o @GR
(2, 5, —8) RSt FTresToa e el T

(c) Find the equation of the straight line passing through the point (1, 2, 3) and

parallel to the line % =2-z

4 3

G G5 et e s A (1, 2, 3)%@@&1«%:%:% T TS |

x-2 y+1 z-3
3 5
x+2y+3z-9=0=2x-y+2z-11 are coplanar.

(d) Show that the straight lines and

@S x—2:y+l:z—3
4 3

7% @32 FTeCe TRES |

AR x+2y+3z-9=0=2x—-y+2z—-11 A

5. (a) Find the value of lim [Lz— 1 j

x>0\ x sin’

i foefer weis lim [iz— '12 jl
x—0 \ x sin” x

(b) Prove that a convergent sequence is bounded.

21 SR (@ SGAR Sgepsl Tz |

tan x X
> ,when 0<x<Z.

X sin x 2
tan x X

> —— W 0<x<Z |
X sin x 2

() Show that

e @

(d) State and prove Cauchy’s Mean Value Theorem.
Cauchy Mean Value Theorem e %¢a1 ef¥ie 35l

I’l3 +1 4
X

n+2

6. (a) Test the convergence of z , x>0.

3
S Lt s 0 e sy )

n+2
2 2
(b) Find the asymptotes of the curve x = ! , V= 42 )
3
1+1¢ 1+1¢
12 242
x= y= 3G @57 = @iel ST fefa s

C1+8 T 1+t
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(¢) Find the area bounded by the parabola y? = x and its latus rectum.

y? = x Sfige Gk 97 TfSeTT 7 FkE CHaq e el Sl

/2
(d) Prove that S (m, n)=2 J’sinzm_1 Ocos* ' 0dO ; (m, n>0) and hence find the
0

value of ,B(%,% .

/2
amel @ B(m, n)=2jsin2m_lﬁcoszn_19d(9;(m,n>0) i N e e
0

A%, %) e et et

2

7. (a) Solve: %+4y:2xcos2x.
X

2

HMLE FCAL3 Z g}+4y:2xcos2x |
x

2

() Solve: 2 +2Zy 12x+xe", p(0)=1, 1 (0)=1.

a? dx
2
AN FCALe d g}+2Q:12x+xex, y(0)=1, y(0)=11
dx dx

Cady oadiy 1
(¢) Solve: x* —=+2x S+2y=10lx++/.
dx dx

s s LY 12,29 4 —10( l)
~le 3 y T2y =10k +4/I
dx dx

(d) Find the equation of the curve whose slope at the point (x, y) is (1+2x).
Determine the nature of the curve.

@IF0 (x, y) e F (1+2x) O AT [ Fcat1 307 S el Fan

N.B. : Students have to complete submission of their Answer Scripts through E-mail / Whatsapp
to their own respective colleges on the same day / date of examination within 1 hour after
end of exam. University / College authorities will not be held responsible for wrong
submission (at in proper address). Students are strongly advised not to submit multiple
copies of the same answer script.
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