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West Bengal State University
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2013

PART-II

MATHEMATICS - General

Paper- II

uration : 3 Hours Full Marks : 100

Candidates are required to-give their answers in their own words as far as practicable.

Thefigures in the margin indicate full marks.

~ <T~ ~ I5f<rrn CG1"<ft<fI~-.'fuT 1

~ ~,"<fJl~~ 1~ HCq"fc:lS 1

GROUP-A

(Full Marks: 25 )

~'$f-qs

(9[~ ~~a:)

Answer Question No. 1 and any two from the rest.

~ rj, ~ <il<1",'5fiU c<r ~ If'fij ~ ~ ~ 1

a) Let Z be the set of integers and A and B are subsets of Z such that
A = { x E Z : 4 -s x s 15 }, B = { x E Z : X ~ 3}. Find A-B. 2

~ <rt<P Z, ~ ~ ~,<fJB1" ~ 1 A = { x E Z : 4 s x s 15 } <il<1", B = { x E Z : x ~ 3},
Z-I!l~ 'lfG ~~ 1\5c<f A - B <il~ ~ R~ ~ ,I

OR/\5fQ,f<f!

Is the mapping f :Z ~ Q defined byf l x ) = 2x - 1, x E Z onto?

<il<Pffl~~ J : Z ~ Q <il~'f~!C<l ~,~ c<r J ( x ) = 2x - I, x E Z 1 ~~ ~9ffu-
~~~w.nR~~1

b) For the three sets A = { a, b, c}, B = { b. c, f}, c = { a, f}, verify that
A x (B - C) = (A x B) - (A x C). 3

~~A={a,b,c}, B={b,c,f}, c={a,f}~,~~c<r

A x (B - C) = (A x B) - (A x C)

OR / \5fQ,f<f!
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2.

3.

.'

b)

,

Show that the mapping ]: R - {3}--+ R - {I}defined by ](x) = x - 2 is bijecti
x-3

~ . x-2
~~'I\) \5IT;~ J: R - {3} --+ R - {I} , ~~ ~~~ 81 ](x) = -- ~ ~

x-3
\5IT;~ ~~ ~<fl--;.!l<fl~~'11

a) Let the' function] : R --+ R be defined by] ( x ) = 2x + 3 . x. E R. the set of
real numbers. If A = { x E R : 1< x s 2}. find] (A ).

~~ \5IT;~ ] : R --+ R ~~ ~~~ 81 J ( x ) ,,;,2x + 3 _' x E R. c<r'<lW! R ~

<fR8~ ~~~ ~ 1~ ~ A = { x E R : 1< x s 2} ~ ~J (A ) ~'ffi ~ 1

b) Find ]-1. where]: R+ --+ R+is a mapping defined by ](x) = x2 + 3. ( R+ is

set of positive real numbers)

L: R+ .; R+ \5IT;~ ~~ ~~~ 81 j(x) = x2 + 3. x E R+c<r~ R+ ~

~ ~ ~~~ ~ 1 ~ ]-I--;.!l~ moq ~'ffi ~ 1

c) Two mappings] : R --+ Rand 9 : R --+ R are defined as follows:

] ( X ) = 4x - 1. g(x) = x2 + 2. Determine the composite mapping !fog) wh
ifog) ( x ) =J (g ( x )).

~ ~~]: R --+ R ~~~ -9 : R --+ R (R ~ ~~~ ~ ) J ( x ) = 4x - 1.•

g(x) = x2 + 2 mm 9jrn~l~\!) 1~ ifog) ~~fG ~'ffi ~ 8l~ [fog) (x) =J(g (xl

Show that ·the set S ~ {(~ ~): a ;s a real number and a _ 0 } Is an Aile •

group under matrix multiplication .

a)

.~ C'I S ~ { (~ ~)= a - 0 ,'1"[\a "I~ <n'l"l '1\'iJl } ~ "Jlfiit'J!l< ~

~~ ~~ RH~~Cl:Jl5fJ l1G1~ 1

Let G be a group and H = { Y E G : xy = yx V x E G}. Show that H IS

commutative subgroup of G. If G is an Abelian. find H.

G ~~ lfG1 ~~~ H = { Y E G : xy = yx Vx E G} ~~ ~-I ~ c<r H, G-I!I~
RH~~Cl:Jl5fJ ~9jlfG1 (commutative subgroup) 1 ~ G RH~~Cl:Jl5fJ lfG1 ~ \W!H <.!l~m;I

~I

c) "The set of all odd int,egers is a subgroup of the additive group (z.t) fi
integers." Is the statement true? Justify.

"(z, + ,) ~ ~~~~~, c<rf~ ~~ ~~ ~ 1 ~ ~ RC's11~ ~ ~\~~~
(z, + ) ~~ Jl~ ~9jlfG1 (subgroup) ~ I" <fl~ ~J\5i ~ ~-I
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a) In a ring (R.+ . e) prove that a.O = O. Va ERin R where '0' is the zero element

in the ring. 2

~'t ~ c<! (R. + . e) ~~ a.O = O. Va E R ~ c<l~ '0' ~~~ 8m'iRf ~~ l!l~

~~I

b) Let ([.. + .• ) be the ring of complex numbers under usual addition and

multiplication. Verify whether the set [) = { z: z is a complex number and

"z , = 1 } is a subring of ([.. + , • ) under usual addition and multiplication. 3

~ ~ ([., + , • ) ~ ">l~~ ~ c<!15f{3 ~"C~ ~~ l!l~ ~C11 D = {z: zE([

l!l<q"~, z , = 1 } l!I~ ~ I ~ ~ c<!~ ">l0~ ~ c<!15f\8 ~"C~ ~~ D ~

([., + , • ) -l!I~ l!I~ ~~~C11

c) Let S = {a + b.J5: a, b are rational numbers }. Show that S is a sub-field of the

Field (Q, +, e) of rational numbers .: 5

~ c<! S = {a + b.J5: a, bE Q c>WTI; (g, +, e) c,*J1ffi'!1l!l~ ~~ I

a) Show that B = { (1,2.1), (0,1,0)' (0,0,1) }is a basis of R3. Express the vector

(1, 2, 3 ) E R3 as a linear combination of the basis B. 1 + 3

~ c<! B = { ri,2.1), (0, l. 0)' (0.0.1) } c>WfG C\5~ CVM R3l!1~ \89f'!1' R -l!I~ l!l~ 1%fu

~ <R'!11~. (1. 2. 3 ) E R3-c<fl N,N3 B -l!l~ 'C\5~~~ )'jl~1C<lJ ~ ~ (linear

combination of the basis B) I

b) Verify Caley-Hamilton theorem for the matrix A ~ [
1 0 -2
o -1 I
010

3+3

A = [~ ~l ~ 1 ~lm~ffi'!1 ~ Caley-Hamilton ~9f~ ~ ~ ~ I l!I~

010

~ A -l-l!l~ ~~ ~mm~ffi ~cfiJ ~ I



6. Answer any two questions : 2x

a
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GROUP-B

( ,Full Marks : 20 )

~'if-~

('1~ g ~o)

Answer Question No.6 and any two from the rest.

~~~ ~~<r~\5RJ 81 ~"'i1t ~~~ I

b

a) What are the direction cosines of the straight line joining the potnts(3,

and (1,7, -7)?

b) Find the equation of the plane passing through the point P ( a. b. c

perpendicular to OP where 0 is the origin.

~I

c) Find the equation of the sphere having (2. O. 5).and (-I. 2. 3) as itsd'

end points.

7. a) The sum of the reciprocals of intercepts. on the coordinate axes of a \
1plane is always equal to a non-zero constant
k

pass through (k. k . k ).
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b) Find the co-ordinates 'of the point where the line x - 3 = y - 4 = z - 5 intersects
1 2 2

the plane x + y + z = 2. 4

x - 3 y - 4 z - 5 ~~ ffl ~-- = --' = -- ~<lIIL1~ ~ X + Y + z = 2 >j~\!5a>j '?l c~RiJG f.t·I~ ~ I
1 2 2 .'

a) x-5 y-7 z+3 x-8 y-4 z-5Show that the lines -- = -- = -- and -- = -- = -- are coplanar. 4
4 4 -5' 7 1 3

~ c<T, x - 5 = Y - 7 ~ z + 3' l!l~\ x - 8 = Y - 4 = z - 5 ~. l!l~ \WI \bl<1~ I
4 4 -5- ,7 1 3

<.

b) Find the shortest distance between the lines

x-I ,y-l z
--=--=- and

1 2 3
_x_-_2= y = z - 1

1 1 l'
4

x-I y - 1 z x - 2 y z - 1.,,~ p,~-- = -- = - l!l~\ --, = - = -- ~"II"J.IV~ ~ ~ I"I·I~ ~
1 2 3 1 1 1

a) Find the equation of the sphere through the' circle x2 + y2 + z2 = 9.

2x + 3y + 4x = 5 and the point ( 1, 2. 3 ). 4

c<T c~ x2 + y2 + z2 = 9, 2x + 3y + 4x = 5 ~ '8 ( 1, 2, 3 ) ~~, \5i'?l

~'tfijWT~1

b) Find the equation of the sphere which has its centre at the origin and which

touches the line 2 ( x + 1 ) = 2 - Y = z + 3. 4

c<Tc~ ~ ~ l!l~\ 2 ( x + 1 ) = 2 - Y = z + 3 ~~ ~~\5i'?l

~'tfijWT~1

a) Find the equation of the tangent plane to the sphere x2 + y2 + z2 = 49 at the

point (6. -3, - 2). 3

b) Find the equation of the sphere touching the three coordinate planes.

.c<Tc~ ~ coordinate ~~ ~ \5i'?l ~'tffl Ficrn ~ I



11. Answer anyone question :

C<I~~~~~g

1 x

2
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GROUP-C

( Full Marks: 25 )

~If! -If!

( 9J.~ g -<a- )
Answer Question No. 11 and any two from the rest.

~ ~ 0 ~ <!!<f0 \5RJ c<l-~ If.'ffl ~ ~ ~ I

a) (i) Verify whether the sequence { _4_x_+_3} is monotonic increasing.
x + 2 n

~~ c<l { 4x + 3 } \5l-r<Q>~~~~ f<Il;rt ?
x + 2 n .

3 2
If J(x) = 3x + 5x + 7x is continuous at x = 0, findJ ( 0).

sinx
(ii)

3 5 2
~ J(x) = 3x +. x + 7 x \5fC~<lSfG x = 0 ~ ~ ~ ~J ( O)~~

sm x

b)

~I

(iii) Find the domain of definition of log (x2 - 5x + 6) .

log (x2 - 5x + 6) \5fC~ ~~~ ~ Flc;fu ~ I

Answer any one question :

C<I~~~~~g

(i) Is Rolle's theorem applicable to the function J(x) = x~a2 - x
2

Justify.

[ 0, al \5I~'!11(ft1 J(x) = x~a2 - x2 \5fC9!,*<flfGC\!l Rolle ~~ ~9!9\1'fJ ~

~~~~I

1 x

(ii) Show that the function J(x) = x5 has neither a maximum
minimum at x = o.
~ c<l J(x) = x5 \5fC~it"?l x = 0 ~ moTIG ~ <rt ~ c~rrn I

(iii) If J ( x ) = 1, x < 0
11:

= 1+ sin x, 0 s X < -
2

then find J' (0), if exists.

~I( x ) = 1, x < 0

=1+ sin x, 0 s x <.:: ~~~~ ~ J'(O)~~~frl~
2
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b) Determine the asymptotes of

x3 + x2y _ xy2 _ y3 + 2xy + 2y2 - 3x + Y = O .

.x3 + x2 Y ...•xy2 _ y3 + 2xy + 2y2 - 3x + Y = 0 ~~ ~~'1 @~~fc'j frl.;fu ~

c) Find the range of values of x for which the values of 2x3 - 9x2
t

decreases as x increases.

x ~~ ~ ~ 'range' - re frlefiT ~ 81"</W1x ~<;::! ~ ~ <J>CC12x3 - 9x2 + 12x
~~ 9frn I

15. a) Determfne the existence and nature of the double point on the
(x - 2)2 = Y (y _ 1)2 .

(x - 2)2 = Y (y - 1)2 ~ ~~ '5l<1~'!lN-~ ~ '6 ~ R~ ~ I

b) Examine for extreme values of the function

x2 + y2 + (x + y + 1)2 .

x2 + y2 + (x + u + 1)2 ~9j,*<!5ro?l ~ '6 ~ ~ ~ ~ I

c) Prove that of all rectangular paraUelopiped of same volume the cube
least surface area.
~'1 ~ 81 Am '5lHl'!li1AA~ ~ ~~~~ ~C<::!J'(f~ surface area

GROUP-D

( Full Marks: 20 )

~'i1-~

('1~ g ~o)

Answer Question No. 16 and any two from the rest.

16. Answer any two questions:
81~~~~~g.

a) Does the improper integral
00I dx exist?

x2

00 dxI 2 -~~)'j~l<!5G4i1fG?l ~ ~ ~ ?
1 X

b) Evaluate II xy(x + y) dxdy over the area bounded by y = x2. Y = x.

~ RefiT ~ II xy(x + y) dxdy <!~ ~ Y = x2. Y = x rmn ,f)~t<lP,fiI
c) Prove that B ( t. m ) = B ( m. 1 ).

~'1 ~ 81 B ( i. m )= B ( m, 1 ).
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Jt

4 d)
2

Show that f cos4 0 sin28 d8 = ~a 32

-3
2

rt

2.
~ c<r, fcos40 sin28 ae = ~a 32

a)
00

Apply I-l test to study the convergence of the integral f d..x ~.
, (1+ x) x

, 1

4

3 00

I-l test mm'ii ~ f d..x ~ <!l~~~ ~ <fl~ I
1 (1 + x) x .

b) Define the relation between Beta and Gamma function and hence prove that

r(~)=~. 4
3

b)
n acos6

Evaluate: f fa r sin 0 dOdr.
a

4

i. a) Show that

4

~ r(~) r(~~~)
f sin'" 0 cos" 0 d8 = 2 2
a . 2r(_m + ~-~~)

rt acos6
~ Fl~ ~ ~ f fa r sin 0 dOdr

a

9. a) Find the area bounded by the parabola y2 ~ 4ax. x2
= 4ay. 4
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b) f h f the Parabola ~ = 1+ cos 8 cut-off by itsFind the length 0 t e arc 0 r
2

rectum.

~=1+cose~~~1N:ia-j';ij~ ~01~~~?
r

20. a) F\n.d the volume of the solid generated by revolving the cardioid

about the initial line.

r = a (1- cos 8) "i~ cardioid mm ~~~ solid ~ I51HJ\bO'l <!)'b" ?

0) F\nd to urfac area of a sphere of radius a units.

GROUP-E

(Full Marks: 10 )

~~-~
(9[q~ ~ ~o)

21. Answer anyone question:

a) Find the complementary function of the differential equation

d2y dy
--+--6y = x.
dx2 dx

d
2
y dy ~~ ~,.s..,

--2 + - - 6y= x ~ "l~I<;P'!'-l-IIl)~~ \5fC~ 1"'1-1$1 ~ Idx dx

b) Find the particular integral of the differential equation (D2 + 2D + 2)y.= xe-x.

c) What do you mean by orthogonal trajectories of a given family of curves?



latus 22. Answer any two questions: 2x4=8
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4
«l-c<m<n ~ ~ ~ ~ g

d2 dSolve : ~ - 4-.Jt + 4y = e2x
dx2 dx

a)

cos 8) .

4
b) d2

Solve: -t + 4y = sin 2x .
dx

4

2
~~~g d ; +4y=sin2x

dx

c) .Solve: (02 - 1) Y = 2. given that Dy = 3 when y = 1 and y = - 1 when x = 2.

d)

~~ ~ g (02 - 1) y = 2. (}f'<3m~ Dy = 3 <T~ Y = 1 I!l~~ Y = - 1 <T~ x = 2 ~

d2 dSolve: x2 ~ + 5x-.Jt + 4y = x4
dx2 dx

d2 d~~~ g x2 ~+5x-.Jt+4y = x4
dx2 dx

2 = 2


