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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General) Examinations, 2012

PART - II

MATHEMATICS- GENERAL

Paper - II

Duration : 3 Hours 1 [ Full Marks: I

.Group -:-A

~'5'f-~

(Full Marks : 25)

("1~: 25)

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

The figures in the margin indicate full marks.

~~~~~<Ff~~~~1

~~~~~M 9f~ ~I

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

1. a) Write down the sub-sets of the set { 1, 2, 3}

OR / \5f~

A mapping f: R ~ R (R is the set of real numbers) is defined as follows:

f(x) = x2 + 1, x E R. Find j>! (10).

I.!)~ fWr9 f: R ~ R(R ~ ~ ~~~ m) R';lf¢1~ ~ ~~~ ~

f(x) = x2 + 1, x E R I /,-1 (10) I.!)~ -.rR~ ~I
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3b) IfA = { 1, 2}, B = u, 2, 3}, find. ( A x B) n (B x A).·

<iN A = { 1, 2}, B = {1, 2, 3}~, 'Wr (A x B) n (B x A) R"ffi <!5"~1

OR/~~

If S = { - 2, - 1, 0, 1, 2 }is (S, + ) a group under usual addition?

<iN S = { - 2, - 1, 0, 1, 2 }~ \5"c<fjj"(~9 ~~~ JfTI:9fN (S, + ) ~ (£l~ ~9f (~) ?

a) Show that the function f: R ~ R given by f (x ) = Ix I, X E R is neither injective

nor surjective. 4

!.£l~ ~~ f: R ~ R ~~"'l~IC<l ~~~ c<r~ f (x )

~~ ~<!5"-(£l<!5"~~ <rI ~9ffu-~~ C~'"'lfG~ "'@ I

[x I, X E R I (}NFf c<r,

b) Show that mappingf: R ~ R given by f(x) = 2x + 3 is bijective. 3

c) If two mappings f : R ~ R and 9 : R ~ R are defined as follows

f: x ~ x 2, 9 : x ~ x - 2, then show that fog 7:. 9 of 3

~ ~~ f: R ~ R (£l<r~ 9 : R ~ R (£l~"'l~lC<l <rf~ c<rf: x ~ x 2 (£l<r~ 9 : x ~ x - 2,

~ (}NFf c<rfog 7:. 9 of

a) Let G = { 1, 0), 0) 2 } be the set of three cube roots of unity. Show that G is a

group under the usual multiplication of complex numbers. 4

l-(£l~ ~ ~ G = {1, 0), 0) 2} ~ ~ c<r, ~ ~~~ ~ ~c:~ ~9fN G(£l~

~WI

b) Show that a group (G, *) is commutative iff (a * b) 2 = a2 * b 2, V a, b, E G. 3

(}NFf c<r, ~~ ~ (G, *) f<lH~~Ull* W <IN (£l<r~ C<l5<lC'j~I~ <IN (a * b) 2 = a 2 * b 2,

Va, b, E G~I
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c) Prove that the set of all even integers, under the usual addition, is a sub

of the group of integers.

4. a) Show that the ring of the followingset of 2 x 2 matrices { (2~

is not a field. (R = Set of all real numbers)

C'i"/R (~. {( 2~ !) / a. b E R } ~ fW@ >f¥f 2 x 2 'I"illC'll"'1e~ ("I"f 1l'

(R ~ ~ jj"~~ QI'i))

b) . Let R be a ring with unity element 1. Show that ( --1 ) ( -1 ) = 1.

~~~-SC1 R-~~~~%~ 1 ~~Ql, (-1) (-1) = 1.

c) Define field.

5. a) Find the eigenvalues and eigenvectors of the matrix A = [ - ~ :].

b) Examine whether the set S = { (1, 0, 1), (0, 1, 1), (1, 1,0) } forms a basis

over R.

S = { (1, 0, 1), (0, 1; 1), (I, 1, 0) }~ ~ ~ R 3 -~~ \!39f?f R-~~ l!)~ AA
<P@ f<p.n ~ ~ I

c) Find the symmetric matrix corresponding to the real quadratic form:

X 2 + Y 2 + Z 2 + 4xy + 2xz + 4yz.

x 2 + Y 2 + Z 2 + 4xy + 2xz + 4yz <oo<r ~ Ibll<;P]'$lfG'$l ~ ~ ~llffi'$lfG Rcfu
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Group - B

~'51 - ~

(Full Marks : 20)

r1~ g 20)
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a subgroup

3

Answer question No.6 and any two from the rest.
5

6. Answerany two questions : 2x2=4

a) Find the direction cosmes of the line that makes equal angles with the co-

ordinate axes.

2
~~ I!l~ ~~ ~ \5I,*~C~~ ~ ~ c<I51Cf ~~'9fjf~, ~ ~ @~ N'if<j)~ffi OW{

~~I

b) Find the point where the line
x - 1

2
= lL- 2

1
z
3

meets the plane

3x + 7y + Z = 1.

a basis of R 3

x - 1 = Y - 2 = z ~~ 3x + 7y + Z = 1 >1~\5G1fGc<rsCl:f ~ ~ <l'5"@ ~ ~
2 1 3

~~I

c) Find the centre and radius of the sphere x 2 + Y 2 + Z 2 + 2x - 4y - 6z + 5 = O.

x2 + Y 2 + z ? + 2x- 4y- 6z +"5 = 0 C~~ ~ '{3<ffiJfI~R~ ~I

m: 7. a) Find the angle between the two straight lines whose direction cosines I, m, n are

given by 21 + 2m - n = 0 and mn + nl + lm = 0 4

~ ~~ C<rsl>11~"'1N'if<j)~~ I, m, n Cl:f~iBT 21 + 2m - n = 0 I!l<l"~ mn + nl + ltri = 0

~~ ~ ~ I ~~ ~~ c<I51Cf R~ ~I
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b) A plane meets the co-ordinate axes at A, B, C such that the centroid 0

triangle ABC is the point (a, b, c ). Show that the equation of the plar
x+y+z=3.
a b c

\.£l<r$ ~ ~~ f\5rlmc<15 A, B, C ~ \.£l~9f~wr ~ ~ c<r-l, L1 ABC \.£l~ ~

"""""'~@. •••. ~ x Y z~ (a, b, c) ~, ~ Gr >j~\!lG1iG~ "1~I<;p~COf- + - + - = 3.
a b c

8. a) Prove that the lines x + 1 = Y + 3 = z + 5 . x - 2 = Y - 4 = z - 6 inters
3 5 7' 1 3 5

Find their point of intersection and the equation of the plane in which they li

x - 3 Y + 15 z - 9 x + 1 Y - 1
= = and =

2 -7 5 2 1
z-9
-3

1

ffmCOf ~ Gr x + 1 = Y + 3 = z + 5 \.£l~~ x - 2 = Y - 4 = z - 6 ~~
3 5 . 7 1 3 5

~«lS ~ ~ I ~ C~"tf<l"'1~ ~ Rr;fu ~ \.£l~~ Gr >j~"'CG1 ~~ ~ ~

~COfRr;fu~1

b) Find the distance of the point.(4, - 5, 3) from the straight line

x-5
3

y+2 =-4
z-6

5

x - 5
3

y+2
= -4

9. a) Find the shortest distance between the lines :

x - 3 y + 15
2 -7

Rr;fu~1

b) Find the equations of the tangent planes to the sphere

X 2 + Y 2 + Z 2 - 2y - 6z + 5 = 0 which are parallel to the plane 2x + 2y - z = O.

2x + 2y - z = 0 >j~"'CG1~ >j~I&~IG1 x 2 + Y 2 + Z 2 - 2y - 6z + 5 = 0 C'S11G1c<15~~

~COfRr;fu~1
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ntroid of the 10, a) Find the equation of the sphere through the circle x 2 + Y 2 + Z 2 = 25,

the plane is

4
x+ 2y-z+ 2 = ° and the point (1,1, I). 4

X 2 + Y 2 + Z 2 = 25, x + 2y - z + 2 = °~~ l!l~~(1, 1, 1) w,,~ C')IIC'jC<p~~c:r

R~~I

b) Find the equation of the straight lines through the point (I, 2, 3) and parallel to

the straight lines x- y + 2z- 5 = 0, 3x + Y + z- 6 = 0. 46. '
mtersect.

ich they lie. 4 (1, 2, 3) M'1"'lI-m l!l~~x - Y + 2z - 5 = 0, 3x + Y + Z - 6 = ° >j~C'jC~~ >j~I~~IC'j

>1~C'jC~~~~ ~c:r Fr~ ~I

Group - C

~~-~

(Full Marks: 25)

('1~ g 25)

4
Answer question No. 11 and any two from the rest.

11. a} Answer anyone question: lx2=2

i) {
3n+l} .Show that the 'sequence IS bounded.
n + 1 n

~ Q.T {3n + I} \5Ii\Q>~re ~~I<q~ I
n + 1 n

ii) Is Rolle's theorem applicable to the function I x I m the interval

[ - 1, 1 1 ? Justify your answer.
2y-z=0.

I x I \5fC9i'll'<Pre~ ~ [ - 1, 1 1 ~G'f Rolle-l!l~%9f9fNT f<rs ~ ~ ? ~fu;>1~

m-Wfl
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I 5x - X
2

iii) Find the domain of definition ofI (x ) where I (x) = V loge 4

I(x)

b) Answer anyone question : 1 x

i) I (x) is defined as follows:

I (x) = X 2, when x is rational

. = 0, when x is irrational

Show that II (0) = 0

~I(x)=x2,~~x~

ii)
L' 1

Evaluate : lm ( cos x ) x
2

•

x~O

Lim ...!..
(cos x ] x

2 -t.!l~~R~~1
x~O

iii) Show that _x_ < log (1 +x ) < x , if x > 0
1+ x

x
~~, -- < log (1 + x ) < x , ~~ x > O.

1+ x

12. a) 1If xn =
1· 2

1+ -- +
2·3

1
3·4

+ + 1 then show that {xn} 11
n(n+1)'

bounded monotonic increasing sequence ..

1 1 1
X =-+--+--+ +

n 1.2 2·3 3·4

t.!l~~~~~1
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hat {xn} is a
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b) Show that the series ! + 22 + ~ + + nn is convergent.2 2 23 2
3

c)
. 1 1·3

Examine the convergence of 1 + -- + +2·3 2·4·5
1·,3·5

2·4·6·7 + . 3

1 + _1_ +
2·3

1· 3
2·4·5 +

13. a) Show that the function f ( x

differentiable at that point.

Ix-II IS continuous at x 1 but not

3

b) State and prove Lagrange's Mean Value theorem.

1 + 3

c) If Lim.
x~O

3a sin x - sin 2 x . fini fi d half d h li .-----::::3--- IS mite, In t e v ue 0 a an t e imit.
tan x

Um
x~O

_a_s_in_x_--:3_s_i_n_2_x(£l~~ ~ a -(£l~ ~ ~ ~ (£l<f~ C>1C,*(;I£l ~~lIfG~ ~
tan x

14. a) Find the asymptotes of x 3 + 3x 2 Y - 4y 3 - X + Y + 3 = O. 4

x3 + 3x2 y- 4y3 - x+ Y + 3 = 0 (£l~~ ~~'I@~~fci R~ ~I

b) Find the envelope of the straight line x + y = 1 where the parameters a & b
. a b . .

are connected by the relation a 2 + b 2 = C 2 (c being a non-zero constant). 3

x + y = 1 ~~ ~ ~ ~ ~~ 9jRl<t<boi~ ~ a (£l<f~ b,
a b
a 2 + b 2 = C 2~ ~ 1:'8' ~ (c (£l'<!5'fG'~~) I

c) Find the extreme value of. f( x, y) = 2x 2 - xy + 2y 2 - 20x. 3

f(x, y) = 2x2 - xy + 2y2 - 20x ~~ ~<n ~~R~ ~I



If a function f (x) is differentiable at a point x = c, show that it is continu

that point. Is the converse true? Justify your answer by giving an exampI
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15. a)

~ f ( x ) ~~ x = c ~ '5I~~<PC4"'i~~ ~, ~ ~~ ~ ~, ~ ~

~~ ~ ~·I ~~ M'9Mft ~ ~ ? ~~~ ~ ~~~ ~I

b) A wire of length 20 metre is bent so as to form a circular sector of m

area. Find the radius of the circular sector.

20 ~ ~ ~ ~<!$ \5ffi<P ~ ~~ ~ ~<!$ '9\G<PC4I~ 9@9\?~,

<ffiJff~ ~ ~ ~ Rem ~ I

c) Prove that origin is a node of the curve x 3 + Y 3 = 3 axy.

Group - D

~~-~

(Full Marks : 20)

("1~: 20)

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

16. Answer any two questions:

a) II dxExamine the convergence of -- .
o 1- x

b) Evaluate: f; f: x3 y dx dy

I f 2f 0 0 x3 Y dx dy ~~ ~ Rem ~ I

2x
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c) . f 00 5 x2

Find the value of 0 e- d x

d) Find the area bounded by the parabola y 2 = 4x and its latus redum.

3

. fOO xdxApply J..l- test to examine the convergence of ----3 .
o (1 + x)

417. a)

foo xdx
J..l-~ 2WIT'>f~ 0 3 -\.!l~ \5lN,>iIM'l? ~ ~ I

(1 + x)

3 b) Define Gamma function and from this definition prove that I n + 1 = n !, where

n is a positive integer. 1 + 3

Gamma \5R9f~ "Jf~~ ffi \.!l<r~~ C~ ~Cf ~ I n + 1 = n !, (1.T~ n \.!l~ ~

'1~~~1

Express f Tr /2 sin 4 e cos 6 e d e as a Beta function and hence evaluate it.o . 1 + 318. a)

fTr/2. 4 6 ~ {'::;.~o sin e cos e d (1 C<!SBeta \5R~9f 2f<ISM ~ \.!l<r~ \5l\5~~ {"'1111~ ~ I<'jWI~

~l

fo4 fOIEvaluate: xy (x - y) dx dy 4b)

f 4 f I X Y (x - y) dx dy -\.!l~ ~ Rcfu ~ I
00'

19. a) Find the area above the x-axis included between the .parabola y 2 = ax and the

.circle x 2 + Y 2 = 2 ax, a > O. 4

x ~ ~~ ~ \5l<lMt" y 2 = ax \5r~1'{3 '-!3 x 2 + Y 2 = 2 ax, a > 0 ~ mm ~

~ C'*\£l<t'C1' Ram ~ I

2 2 2
Find the total length of the asteroid x'3 + Y 3' = a 3' (a > 0). 4b)
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20. a) Find the area of the circle: r = 2a sin O.

r = 2a sin 0 ~ C'll'\£l~C'j Rcfu ~ I

b) The circle x 2 + Y 2 = a 2 revolves round the x-axis. Find the surface area an

the volume of the whole surface generated.

x -~JffC~ x 2 + Y 2 = a 2 1\8t'GG<P \5Il<lRb" ~ Ql ~ .~~9fj:f ~ ~ ~~

C'll'\£l ~C'j '{3 ~ Rcfu ~ I

Group - E

ffil'5f - ~

(Full Marks: 10)

(1~ g 10)

21. Answer anyone question. 1 x 2 =

a) Find the complementary function of the differential equation
d2y
--2 +4y=2x+3.
dx

b) Find the particular integral of the differential equation (D 2 - 2D + 1) Y= X 2 e

(D 2 - 2D + 1) Y = x 2 e3x ~ ~9fBr f<rV'f<f >j~I<:pC'j R~ ~ I

c) Find the orthogonal trajectories of the family of straight lines y = mx, where

is parameter.

22.



4

d2y dy
Solve: x2 4x-- + 6y = 6x2•

dx2 - dx
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2 x 4 = 822. Answer any two questions.

a) Solve: (D2_4D+ 4) y= x3 e2x.

4 ~~~ ~ (D2 - 4D+ 4) Y = x3 e2x.

b)

c) . 3 dy .
Solve: (D 2 - 4D + 4) Y = X 2, given y = - and - = 1 when x = O.

8 dx .

~~ ~ ~ (D 2 - 4D + 4) Y = X 2, ~ Y = 3 \£l~~ dy = 1 ~~ x = O.
8 dx

d) Find the orthogonal trajectories. of the cardioides r = a (1 - cos 8), where a is the

parameter.

Cardioides r = a (1 - cos 8), (c<T~ a 2fT5C1) -\£l~ ~ ~9f 9f~ fifcf?r ~ I


