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West Bengal State University 

B.A./B.Sc./B.Com. ( Honours, Major, General) Examinations, 2010

PART-II (General) 

MATHEMATICS 

Paper-II 

Duration : 3 Hours Full Marks : 100 

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

1. a)

Th.eftgures in the margin indlcatefull marks. 

GROUP-A 

�'if-q'i 

Full Marks : 25 ) 

( 91.�: �a)

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

�.:it�����m��c�8l���w��, 

Answer any one question: lx2=2 

1) For the sets A= { 1. 2. 3 } and B = { 4, 5 }. verify that Ax B :t. Bx A.

A = { 1, 2, 3 } \!l<J� B = { 4. 5· } � � � �<tfrf Ql A x B :t. B x A.

ii) Does lhe set { - 2, - 1. 0. 1. 2 } form of group under usual addition ?

Justify your answer.

{ - 2. - 1. 0, 1. 2 } � ��'1 811'11 � �� C-<tiirf � ( group ) 'if�

�� ?��ffiWl

ill) Write down the power set of { 1. 2, 3 } . 
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2. 

b) a) 

Answer any one question l X 3 = 3 

i) Two mappings J: R � R and g : R � R arc defined as follows :

f ( X) = 4X - l. 9 ( X) = X 2 + 2.

Determine the composite mapping fog where (Jo g ) ( x) = J [ g ( x) ]

( R is the set of real numbers ).

f ( X) = 4x - 1. g ( X) = X 2 + 2 I 

C<llf?f� �c9f�� Jo 9 �1� <P���. C<T�c�i (Jo g ) ( x J = J [ g ( x) J ( R ">1�"1 <lT-&<1 

�t"<IIT� � ) I 

ii) If A = { 3. 5. 6. 8 } . H = { - 3. 0, 6 } . find ( A LJ B ) - ( A n B ) .

�� A - { 3. 5. 6. 8 }. B = { 3, 0. 6 } �1.1. �C<I ( A U B ) - ( A n B) Fl9�

cf>� I

iii) Show that the ring of all even integers is not a field.

For any three non-null sets A LJ fl = A LJ C and A n B = A n C. Then prove 

thnl B - C, where A, Band (' arc non-zero sets. 3 

A LJ B = A U C ..!l�t A n B A n C �Cc, �� C<T H - C ( 81�01 A. B. C f-:.�re �"'ff! 

C>iU ) I 

b) Show that a group ( C. � ) is commutative if and only if

4  

( a I b J 2 = a 2 .+- b 2 
, Va, b E G �1l I 

c) Show that J: R � R given by j( x) = 2x + 5 is bijective. 3 
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4. 

5. 
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Prove lhat the intersection of two subgroups of a group is again a subgroup of 

that. group. 

In a group ( G. o ). show that ( a o b ) - 1 = b- 1 o a- 1 
, Va, b E G. 

l!l<fSl't vfC'f ( G, o )-1!1 c�� C<J ( a o b ) - 1 = b- 1 o a- 1 
, ti a, b e G. 

3

3 

c) Define sub-space of a vector space. Prove that the set

a) 

S = { { x. y, 0) : x, y E R} is a subspace of R 3. 1 + 3

�j� CS"�<! 01"j-�� \59\-01"1-�� �'� � I �Cf�� C<l, c,'ll, S = { ( x, y, 0 ) : x, y E R } 

� R 3-1!1� l!l°<Pro �9f-C.p<1 I 

Let. R be a ring with unity element I, then show tha.t ( - I } ( - 1 ) = 1. 3 

b) Express the vector ( 1. 1, I ) as a linear combination of three vectors

c) 

a) 

( l, 2, 3 ) ( 4. 2, 1 ) and ( 2. 4, 2 ) in E 3 
. 3

E 3 �Cit! ( 1, 1. 1 ) c�1l� ( 1. 2, 3 ) ( 4, 2, 1 ) �<f, ( 2. 4, 2 ) C'6�-i1JiCm'l ({fffl

�<ITT:! �91 �1-1 ��
-"-·

Verify whether the set of vectors S =
1
{ { 1. 2. 3 ), ( 3. - 2, I ). ( 4, 2, 1 ) } is a

basis of R 3. 4

S = { ( 1. 2. 3 ). ( 3. - 2, 1 ). ( 4, 2, 1 } } �� � R 
3-l!l'=i1 Cffl � � <PBT

. ���"Wli I 

Slalc Caylcy-Ham;lton theorem and verify It for the matrix A= [ 
_ 

: : ) . 

Cay ley- Hamilton ""1� iil91� f<i'1"' 'l'll'l I A'= [ 

�9f9ff�� ��1 <Tl��� 

1 

- 1

1 + 3 



r 
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6. 

Find the eigenvalues of the ma:rix. ( 
1 2 

) b) 3
3 2 

( 
1 2 ) � �"1.f 'llif A'rn - I
3 

c) Show that 4xy + 2yz - 4zx - 6x 2 
- 3!J 2 

- 3z 2 is· negative definite quadratic
form. 3

GROUP- B 

��-� 

Full Marks : 20 ) 

( 91.,� - �o) 

Answer Question No. 6 �d any two from the rest. 

� .;i, � <!l<f, �'x3�<! iif<fJ C� C<I � � � ffl � I 

Answer any two questions : 2 X 2 

C<! C<1il-l � �� 00 �-l � 

a) Find the equation of the straight line passing through the point ( 1, 2, 3 ) .:md

b) 

. X y Z parallel to the hne 2 = 4 = 3

<!l� <!l<fi\G �G:1� ��"I f;)� �.:i � ( 1, 2, 3 ) �511m <!l<I, � = �. = � (3f�HI

�I 

Find the direction cosines of the line that makes equal angles with the 
cartesian axes. 

<J� <!l� �� <fi1Cl.b>f1� � �� � C<1i1"1 ��9f::l <PT�, \!J� � �� � 

N��� � f;)c:fu � 

c) Find the equation of the sphere which has ( 3, 4, - .1 ) and ( - 4, 2, 3) as the
end points of a diameter. Find al�o the coordinates of its centre.

C<f)T-l c�� <!l<Piu � �1�M"'f>;jC�H1 �� ( 3 .. 4, - 1 ) <!l<!, ( - 4, 2. 3 ) -� c51'1ai<fifG�
W�'1:!'f l!l<!, �� C<J)� � Fl911 � 1 

d) Find the equation of the plane passing through the. point ( - 2, 3. 10 ) and
through the z-axis.

C<! "I.J\!Jc,ff; ( - 2, 3, 10) R""{f� l!l<I, z-� �<fl NCTI <Tm \!JB! �"I frlc:fu � I
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l 0. a) Show that the plane 2x + y - z = 12 touches the sphere x 
2 

+ y 2 
+ z 

2 = 24

and find the coordinates of the point of contact. 4

01� C<l, 2x + y - z = 12 �.i'!5c4l°G x 
2 + y 2 + z 

2 = 24 c�fik� ·� <fl� 1 �

����cfu�,

b) A variable plane at a constant unit distance p from origin O meets the three

axes at A, B, C. Show lhat the equation of the locus of fhe centroid of the

11. a)

tetrahedron OABC is 16p- 2 =x- 2 +y- 2 +z- 2
. 4

,<.i�·"l_ 0 C'<l"C<t> �'11 p .!l<f>""<TI � ��� .!l<fi'tu 9frn<I<.;,� �ci � f\!>.fivC<tS A, B. C
f,t�C\, � "<f)C<f I Cl-f� C<l 01\BC �<-1� �<:ffCW.<t ��T�?f'C�?I �<f>�'1 �c,

GROUP- C

�'if -'if

Fu 11 Marks : 25 )

( 9l� - �Q)

Answer Question No. 11 and any two from the rest.

) ) .:(� � lQ<f� � C<l � � � ffl � I

Answer any one question: l X 2 = 2

i) Is Rolle's theorem applicable lo the function I.xi in interval ( - I. 1 I ?
Justify your answer.

Ix I l!ifl� '6� � [ - 1, 1 I �"1 Rolle�$1 S919fl�lt 21� �"l<f ? ;f'�

��I

ti) Whal do you mean by a convergent sequence?

�R,>11�����?

ill) Show that the sequence { ��: �} n is increasing.





r 
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b) In the Mean value theorem J( h) = J( 0 )  + hf1 (eh), 0 < 0 < 1, show that

cl 

14. a)

the limiting value of e as h -) 0 is J when J ( x) = cos x. 3

�� � �9f9fWTJ J( h) =zf( o J + hf' ( ah Lo< a< 1. h-) o �. 0t<flrf 8T e-l!j�

�1).1� m;;i J, �� f ( X) = COS X.

Find the asymptotes of x 3 + 2x 2
y + xy 2 

- x + l = O. 4 

From any point Pon a parabola, PM and PN are perpendiculars drawn to the

axis and tangent al the vertex. Show that the envelope of MN is another
parabola. 4

�l�'f(i8.<l '6� l.!'.l<flffl f.5·1 P C� ��� '6981 1!1<1, �� � �C4>� '8981 (!�..£!>� PM

-!!�, PN � � � �81� I 0f<flr{ C<l MN }f.<fc-fC.<l� 9ff� '5R1 l!l<f)fu '511<1-f(:l I

b) For a given volume of a right cone show that, when curved surface is

minimum, 1he semi-verlical angle is sin 1 ( � ) • • 4

c) 

15. a)

b) 

Clf�frj 81, ��� � Rfxti .!)�-re C'j"'<j � �-cc-rn �<J5c'l ,t� �C"I "51�� C<fi1'1lG �<l

sin 1 ( )
3

)

F'ind the asymptotes of x 2 -y 2 = 9.

Show that J{ x, y) = y 
2 + ,2x 2

y + 2x 4 has a minimum value at { O. 0 ).

C-r� r.�, J( x. y ) = y2 +. 2x 2
y + 2x 4 -.!)?I ( O. 0) � � .rl-l � I

Show that ( 2. 1 ) is a node of the curve ( x - 2) 2 
= y ( y - l ) 2 

.

Qr'<� 8T ( 2. 1 ) � ( x - 2 ) 2 
= y [ y - 1 ) 2 

� l!l<f>W � I

2 

4 

3

c) Find the position and nature of double point ( if any ) of the curve
y 2 

- X ( X - a) 2 = 0. 3

y 2 
- x ( x - a ) 2 = 0 WCTf<f!"� � N-�'\ '<lmc'f � Ri-� \!>f� '6 UfK5 �'rn

<t-�of I
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GROUP - D 

��-� 
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Full Marks : 20 ) 

( '1� - �o) 

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

��.:ft � �<ft 1:51.:u 81 �fi �· � m t°qr{ I 

16. Answer any two questions:

00 

J dx 
a) Evaluate

X 
2 if it converges. 

b) 

00 

J 
dx �<fl-�.$ <TM' '51fb�1ffi �� '!l� Qi� � �911 <f)�� I x·2 

21t 

Evaluate J J r dr d8.

21t a 

o a sin 0

J J r dr d8 �� � f.:1911 �� l
o a sin 0

c) Find the value of J e - ' 2 

dx. ( Given � = vi J
- 00 

J e '
2 

dx,,rn 'IR f.i9ll $11-1 1 ( = IL= Vt J
- 00 

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

y 2 = 4x ��� ��� �'?I ;nfs� � ��� �� �-a, f.{'rn <1S":�
. 

2x2 
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West Bengal State University 

B.A./B.Sc./B.Com. ( Honours, Major, General) Examinations, 2010

PART-II ( General ) 

MATHEMATICS 

Paper-III 

Duration : 3 Hours Fµll Marks : 100 

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

The figures in the margin indicate full marks. 

Graph sheet(s) will be supplied on demand. 

Answer Groups A and Band any one Group from Groups C, D and E.

�'if� <£1<1, ��� m � l!l<f, �'if-'it, � '8 \S c� C<l � l.!l� �c� ffl ffl;r 1 

GROUP-A 

�'it-<fi 

Full Marks : 20 ) 

( '1� � �o)

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

) rl, � '8 �91"?:f C<l C<fll.:f lf$ � ffl � I

l. Answer any two questions :

Q:!���m�i

2x2=4 

a) Find the approximate value of� correct up to four significant figures and then

find the relative percentage error. 

� �� ornffl �Qf� � 9!<1� �� �;i f.21911 �-l ..!l<f, '5ffii� �<f.m ,ri;�. f.2lcrn � I

b) Evaluate ( ! ) cos x.

{ t) -COS x� �;:r �cm � I
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8. . a)

o.4)1 Z = 4x 1 - 2x 2 - x 3.

81�� X I + X 2 + X J � 3,

X
I 

- X 2 � 0,

Prove lhal an objective function of an l,.P.P. assumes ils optimal values at .. m 

exlreme poinl of the convex set of lhc feasible solution. 8

�'1 <!)� 81 .!j<l>ffl L.P.P.-� � �c�� R".I �I �<ll1 '.>lm�H (.�� �C'j ()i(.� 

� �� �C\!> ��� �<f 

b) Solve graphically Lhc following L.P.P. :

MiniITMe Z = 2x 1 + 3x 2•

subjecl to 2x 1 + 7x 2 � 22.

XI+ X2 � 6.

5X I + X 2 � 10,

Cc'l�� ��J f.h��� L.P.P.-fv� �� <f)� � 

�1l" Z = 2x 1 + 3x 2• 

C<l� 2x 1 + 7x
2 

� 22,,

X
I 

+ X 2 � 6,

5x l + X 2 � 10,

8 
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b) 

!F-121 I
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Find the du� of the following L.P.P. 

Maximize Z = 2x 
1 

+ 3x 
2 

- 4x 3

subject to. 3x 1 + x
2 

+ x
3 

s 2 

- 4x 1 + 3x
2 

� 4

X I - 5x 2 + X 3 = 5,

x 1• x 2 
� 0, x 3 

is unrestricted in sign. 

S'� Z = 2x 
1 

+ 3x 
2 

- 4x 3

Q:l� 3x I + X 
2 

+ X 3 $ 2

- 4x 1 + 3x 
2 

� 4

Solve the following transportation problem : 

���9���� 

D1 D2 D3 D4 

01 5 3 6 2 

02 4 7 9 l 

03 3 4 7. 5

16 18 31 25 

19 

37 

34 
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GROUP- C 

�'>'!-'it 

( Analytical Dynamics ) 

Full Marks : 40 ) 

( 91.� � 80)

Answer Questibn No. 11 and· any two from the rest. 

) ) -T� � '8 '5l'� C<l' C<til.:f lf:$ � ffl � I 

11. Answer any four questions :

MTMG (Gen)-03 

4x2=� 

a) . If the radial velocity of a particle be four times its transverse velocity, find the 

equation of the path of the particle.

l!l� � <IS� '5["4ru C<f'i'f � �-� C<IZ5rn ��"! �' � <JSffl �91<:� �"f

�911�

b) If a particle moves in a straight line and its velocity v at a distance x from the

origin is given by v 2 = 2 - x- x2
• show that the motion is an S.H.M. ( Simple

Harmonic Motion ) .

c) Write down the equation of motion of a particle moving under gravity in a

vertical plane. Hence show that its horizontal velocity is constant.

�m '5100 � � � � �� � �"f �� I�� '5l1�fil<)) ��'i'f C<l'

.!;l,,���"f�I

d) State Kepler's laws of planetary motion.

r 
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b) A particle is projected vertically upward with a velocity u in a medium whose

resistance varies as the square of the velocity of the particle. Investigate the

motion. Show, further. that the particle comes to rest at a height

0 2 ( u 2 ) 
29 

loge l + � where u is the terminal velocity. 8 

�� �q')'f1 u �'i'f � � m� � ����<ft� <q'ioo �'IB:f �-1� ��<15 

� � � �<1� Clt'<tR � <15• �� � � �; log e ( 1 + � � ) c���

u��'i'fl 

GROUP- D 

wst'if -ll

( Probability and Statistics) 

Full Marks : 40 ) 

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

16. Answer any four questions:

a) Define the terms "Pbpulation" and "Sample".

��'8�')'f��� 

4x2=8 

b) If a distribution be symmetrical. what will be the relation between mean. 17

median and mode ?

c) Write True ( T) or False ( F) after reading the following statement :

Among mean. median and mode, mean depends on all the observations .
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d) Given that sum of a set of 32 observations is 80 and standard deviation is 5.

Find the sum of squares of these observations.

C11'6m � 32fu 91<lC<l'*C� C<ff� 80 l!l<f� � � 5 I �'t�m �'>Rf C<ff� f.t'rn

�I

e) If cou ( x, y ) = - 40, cr x = 8, cr Y = 15, obtain the correlation coefficient of

xand y.

� cov ( x. y) = - 40. cr x = 8, cr 
Y 

= 15 �. � x�<f� y�� -m:� �� ��

f.t'rn � I

O · A coin is tossed 3 time� in succession. Find the probability of 2 consecutive .

g) 

a) 

heads. 

-.!1<l$ �����<!Sm� I��� � � >i�l<IJ\!>I �'rn � I 
• 

J 

{
kx(l-x). O<x<l 

Iff(x) = 
0 . elsewhere 

be a probability density function of a continuous random variable x. find k.

� C<tSr.l � � DC1 X""IQ� � � �� 

{
kx(l-x). O<x<l: 

j( X) = 
o . �m 

The weights in pounds of 45 students are given below: 

45��'6��(X'8m�� 

120 107 101 175 177 159 97 

170 179 157 117 97 90 151 

105 112 159 95 117 135 119 

174 147 123 160 98 176 168 

128 176 155 93. 133 113 115 

129 99 

160 175 

105 172 

134 178 

144 175 
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i) 

40 

Construct a frequency table of 10 classes which are of same class 
length with the above data. 

�� �� c� c�� 151�(.$1� � � M 101t c� � l!l<l, ..!J<l$ �\� 
�'ft517M� I 

ii) Obtain the relative frequency of each class.

iii) Also find the class boundaries and cumulative frequencies of 'Less than'
type. 8

-!l� C� ��� -!l<l, ��� <f»f' � ��� �'� f.l·cfu �

b) A student obtained the mean and standard deviation of 100 observations as 

40· l and 5·0 respectively. It was later found that he copied 50 wrongly

instead of the correct value 40. Find the correct mean and correct standard

18. a)

deviation. 8

-!l� �� 1 ooffl � �¢11�c'1� '898l � � � ,s � -� f.lcrn � -!l<r, -!lm ��

40· l -!l<l, 5·0 I � � Of� C� C<I � 40 � � �� 50 �·��

<!SC��cij I �,V'tlf� �'11�C¢1� N:?N3C'!l � '8 � � R'ffi � I

For the variables x and y, the equations of regression of y on x and x on y

respectively are 4x - 5y + 3 = O and 20x - 9y = 107. Calculate correlation·

coefficient. If variance of xis 9, find the standard deviation of y. 8

� l>aii�tM x-!l<l, y--£1� iSMJ, y -!l� x -!l� '8� �'1 @� 4x - 5y + 3 = 0 -!l<f, x \£1� y \£1�

'8��ct@�20x-9y=l07 l����R'ffi� 1-zjq x\£1��9�

'Wf y-!l����?

b) Prove that if y = a + bx, then r 
xy 

= + I if b > O<

=-lifb<O

where r xy is the correlation coefficient between the variables x and y. 8 

�ct� C<I, � y =a+ bx�, 'WT r xy = + I, � b > 0 

= - -1 , <1W b < 0 

... 

19 














