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West Bengal State University 

B.A./B.Sc./B�Com. ( Ho�ours, Major, General) Examinations, 2010 

PART - I ( General )

MATHEMATICS 

Paper-I 

)uration : 3 Hours ] [ Full Marks : 100. 

1. 

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

The figures in the margin indicate full marks.

GROUP-A 

�lit-� 

( Full Marks : 25 ) 

91_�-�Q 

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

(a) Answer any one question
81-C<Wl' dl� � m Nol � 

(i) Find the smallest positive integer n, if ( i : � ) n . = 1.

� ( i : �) n = 1 QJI, � n�� ���'Bl �'

C<I� n -.!J"<f)"fij (f'ITTf<fS �� ��� I

. Ix2=2 

(ii) Obtain an equation whose roots are twice the roots of the equation
x 3 + 3x 2 + 4x + 5 = 0.
i!l� .£1� �'! �'Bl � � ��� x 3 + 3x 2 + 4x + 5 = 0 ��'lfu�
��ffl��'i I 
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(b) 

2. (a)

(ill) For any square matrix A, prove that A + AT is symmetric and A - AT if 

skew-symmetric matrix, where Ar is the transpose of matrix A. 

A C<I-� I!!� <t'if� �. �'1 � C<1 A+ AT I!!� PIC�Ui1i (Symmetric'. 

-e A - Ar l!l<t>iu �-� ( skew-symmetric ) � f AT � �� A-\!l"? 

� ( transpose ) I 

Answer any one question 

(i) 

117 119 118 

Without expanding. prove that 258 · 260 259 

397 399 398 

117 119 118

258 260 259

397 399 398 

= 0. 

= o. 

(ii) If one root of the equation x 4 - 3x 3 - 5x 2 + 9x - 2 = O is 2 + {3 . find

the other roots.

(ill) 

� x 4 - 3x 3 - 5x 2 
+ 9x - 2 = 0 ��ffi l!l<ffii � 2 + ..[3 �. '-!le<I '-?il�

�-Offl � f;tcfu � I

l 3 4 

Find lhe rank of the matrix l 5 8 

2 2 0 

1 3 4 

1 5 8 �mmSilro� rank �'rn � 

2 2 0 

2 + I mt 

State De Moivre's theorem and use it to show that a n + � n = 2 cos 
4 

.

where a.. � are the two roots of the equation x 2 - 2x + 2 = 0 and n is an)' 

positive integer. 2 +:

;;:, �� 2+1 nn 
De Moivre�� �91ri1"lJ1v 1"1<"' � <!l<l� \!I� "11!(tt�J Ot'<IR C<I a. 11 + � n = 2 cos 4

C<I� x 2 - 2x + 2 = 0 �� � �cl a. \G � , n�� �'11'¥lS '!il'*' '>1�� 

1 X 3 =: 



3. 

4. 

(b) 

(a) 

(b) 

(a) 
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(i) 

(ii) 

{ . a- ib
} 2ab Prove that tan t log 'b = 2 b 2 .a+ t a -

{ . a- ib
} 

2ab�"I � � tan L log 
a + ib = a 2 - b 2 • 

Find a complex number z, for which e z = L 

3 

2 

If a. �. y are roots of equation x 3 + 2x + 3 = 0, then find the equation whose

roots are 
� 2 + y 2 

a2 

Solve the equation by Cardan's method : x 3 - 3x 2 + .12x + 16 = 0.

<!Sl(glC�</-1 � >\t�J x 3 -3x 2 + 12x+ 16 = o�'tf6 ���
1 + a 1

Prove that 1 1 + b

1 1
1 + a 1

�'1�� 1 1 + b

1 1

I 

1
1 + C

1
1

1 + C 

( 1 1 1 ) = abc 1 + a + 
b 

+ 
C . 

= abc 1 + - + - + -( . 1 1 1 )a b C 

5 

5 

3

(b) Define a skew-symmetric determinant. Prove that a skew -symmetric

(c) 

determinant of odd order is zero. l + 3

1!1� Ff� ��-.!l"?f ( skew-symmetric determinant ) �'� � I �'1 � � �

�� � �� �'il�Ccfl</-1 � � 

Find the rank of the, matrix ( � ! � � J by elementary row operation.
3 2 3 5 

Elementary row operaUon-<ml >11*111 ( i i i � J �llfli�lh rank f.i'i\t 'R"l

3 
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5. 

6. 

(a} If A = ( � i ) then show that A . f � 1 = 1� 1 · A = I 2 where Adj A is th1

adjoint matrix of A and I 2 is the identity matrix of second order. From lhi:

relation obtain the necessary condition for the existence of inverse of a squar, 

matrix A 3 + 

� ( 5 2 ) Adj A Adj A . . <.JI"! A = 3 1 �. � � C<l A . I 
A 

I = I 
A I . A = I 2 , C<l� Adj A, A"'\!I·

�,'itf � ( Adjoint matrix ) l!l<!, I 2 � � l!l� � ( identity matrix ) l 1!11

� Jil�l�J <!'i1 � A"'\!!���� ( inverse of A )-1.!l� �� :£>1rnt1Sto{)� �i 
R'rn� 

(b) Prove that ( A - 1 ) T· = ( A T) - 1 • where A T is the transpose and A - 1 is th
inverse of matrix A

�'t � C<l ( A - l ) T = ( A ·r ) - 1 , C<l� A T � A-l!Jg � ( transpose ) 1.!1<!
A 1 � A-<.£1� �� ( inverse ) � I

(c) Solve, if possible. by matrix method :

�� �. � 91':iiN>� �� � :

x- 3y + 2z = 0

2x + 5y + z = 8

3x + y - 3z = 2.

GROUP - B 

��-� 

( Full Marks : 15) 

91.�: )�

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

� ;i, � l!l<!, �� C<l-C<fifi � � ffl � :

Answer any one question 1 X 3 = 

(a) Find the coordinates of the point ( - 2, 8 } referred to new axes obtained b

rotating the old axes about the origin through an angle 4 in the positiv

direction.

�'1M"'!� �� 151�':i�� i �'t � � 1511<:l�orn <flc'l � � �� ( - 2. s

M·'iJu� 91ffi.qf\51.b 151<1�Cfl� � R'rn � I



7 MTMG (GEN) 01 

(b) The gradient of one of the straight lines of ax 2 + 2hxy + by 2 = O is twice the
other. Show that 8h 2 = 9ab.

ax 2 + 2hxy + by 2 = O ��� � l.!lffl �'f\5f '51--IJiU� tt<l"lffl NG'1 � �� �

8h 2 = 9ab.

(c) Determine the nature and length of the latus rectum of the conic whose polar
equation is 2 = 3 - 9cos e.r 

(a) Find the equation of the chord joining the two points whose vectorial angles are
l ex - � and ex+ p on the conic - = l + e cos e. Hence find the equation of the r 

tangent to the conic at the point whose vectorial angle is ex. 4+2 

l = l + e cos e <t>HC<tS1 'B� �'5 a - p 'B ex + p 0S�Rrn1a, �� � 'l� r 
")f,�<ti iStJl-1.!l'?l �'1 �cm � I ��� � <t>HC<fi1 a 0Slrh11ar C<t>lef� � �

�'1R'Til� I

(b) Reduce the equation 7x 2 - 2xy + 7y 2 - 16x + 16y - 8 = 0 to its canonical
form and hence determine the nature of the conic. 5 + l

(a) 

7 x 2 - 2xy + 7y 2 - 16x + 16y - 8 = O �� '511"1-fi<fllC� ( Canonical form )

�9fRgf� � l.!l<I, � � B'rn ��

Ex.amine whether the equation x 2 + lOxy + 25y 2 + x + 5y - 6 = 0 represents
a pair of parallel straight lines. If so, find the distance between them. 2 + 3

� x 2 + lOxy + 25y 2 + x + Sy - 6 = 0 �� l.!l<t>C\Si1\!ffe1 >il!1'{!�1c1 �� �
�.�4����B'Til�

(b) lf the expression ax + by changes to a 1 x 1 + b1 y1 by a rotation of rectangular
axes about the origin, prove that a 2 + b 2 = a 1

2 + b 12
. 3

�c'\M°\� �?fl'Jp '51Bl\!51<t>l1 � '51l<i'5Crl1 � � ax + by mfi1'ffl a' x 1 + b I y 1- �

�� �. G'C<t �� � a 2 + b 2 = a, 2 + b t z.

(c) Find the pole of the straight line lx + my+ n = 0 with respect to the parabola
y2=4ax. 4

y 2 = 4ax ��� ,nt9fC'fl>, lx + my + n = O �� C91M R'rn �� I
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GROUP - C

�'if-'if 

9. 

( Full Marks : 15 ) 

'1� � '.>a 

Answer any one questlon 1 X 3 =, 

-? I\ I\ (\ (a) The position vectors of the points A and Bare given by a = 2 i + 3 j - K,

(b) 

(c) 

� I\ I\ (\ � 
� = 4 i - 3 j + 2 K. Determine AB and find its magnitude. 

A l!l�, B � � �� � d = 2 i + 3 j - k � 1 = 4 i - 3 J + .2 t ;;1
05"� l!l�, 'Vt� � ( magnitude ) f-l'f1l <fl� I 

-? � � �  -? � If I a I = 2. I 15 I = 3 and a . b = 2. find a x b . 

� � � . 0 -? � - -? � p,.4.c, <il"T I a I = 2. I o I = 3 1!14, a . b = 2 �. \!iC<I a x b 1-1'"1� <fi:4'"';1 I 

Find the vector equation of the line Joining the points with position vecton 
I\ I\ (\ fl I\ (\ 

2 i - 3j - 51< and 8 i - j + 3Jc. 

21 - 3) - 5k 1!1<1, Bi - J + 3k �� � M� � � ,;,� �4� �

��'tfu H'm <f.:� I 

10. Answer any three questions: 3 X 4 = l'. 

(a) Prove by vector method. thal in a triangle ABC

b = a cos C + c cos A.

b = a cos C + c cos A. 

(b) Show by vector method that the angle on a semi-circle is a right angle.

c:s-� A� �C<IJ CJ;f� 81, 151�� �'1 �C<fS'l"I I

(c) Prove lhal [ d. + 1 1 + Y Y + d. ] = 2 [ d. 1 -:/ ]

�'1 �4>"';1 [ ti + 1 1 + 1 1 + d ] = 2 [ � 1 y ]



(d) 
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� � � � � 
a and b arc non-collinear vectors and ·A = ( x + 4y ) a + ( 2x + y + l ) f> 

and I1 = ( y - 2x + 2) ci + ( 2x-3y - 1 ) 15 . If 5 A = 3 B then find x and y. 
� � � A = ( x + 4y) a + ( 2x + y + l ) B �<I,

B = ( y - 2x + 2 ) ci + ( 2x -3y - l ) B 01� ci �<f, Ti � ��<I> �� I
.. � � � 5 A = 3 tJ �. � x �, y-.Q� � Rem � I 

(e) Find. by vector method . the moment of the force AE about a line through the
I\ I\ t-poin l ( 3. 1l. 0 ) in the direction of the vector 3 i + 4 J + 12 le The position 

I\ I\ (\ I\ I\ (\ 
vectors of A and B are i + 3 J + k and 3 i + 5 J + 2 IC respectively. 

( 3. 1, 0) W\�'8 31 + 4 J + 12 k C'E�C?l?I �� �� �� MJ� 
�Rem� 1 A �<f, a � cs-� � <l� ? + 3 J + � ��, 3 't + s J + 2 � 1 

GROUP - D 

�'i'f-'cl 

( Full Marks : 25 ) 

9tc;�: �a 

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

:> :> �' � �4, 1:5!9E:l C<l-C'� 1iffl �OC4 � �";J : 

11. (a) Answer any one question 

01-C<t>fi � �� �� �<1:

(i) Find the domain of definition of lhe following function :
2x-3 f ( X ) = COS - I 3- .

f.t�'*> 1:511:�<t>iu'� �'� 1:51�� ( domain ) Rc;fu <r:�: 
2x-3 f ( X ) = COS - I -3 - ,

(ii) Discuss the continuity of the function

J( x) = I x- 1 I at x = l. findf' (1). if exists. 

J( x) = I x - 1 I ��<flfu x = 1 �(\5 �\!) � �c;fu � 

f 
1 

( 1 )�� �m �<t--CC, � )lfi �'TI) <fl�>-1 I 

2 

(iii) Find the radius of curvature of the curve x 3 + y 3 - 4x 2 + 6y = 0. at
the origin.

x3 + y 3 - 4x2 + 6y = 0 �ff.'-1 �f4"\fN> ���Rem� I
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(b) 

12. (a)

(b) 

13. (a)

(b) 

(c) 

Answer any one question 

�-�\!I�� ffl � g 

(i) If z = e xy 
2• x = t cos t, y = t sin l. obtain i� at the point t =; .

3 

� 2 1t � dz ,.t.., <1111 z = e xy . x = t cos t, y = t sin t �. � l = 
2 

'"''1..1.'-' dt ---!l� � R�,$1

�I

(ii) 
X If Y = 

x + 1 . find y n ( where y 11 is the nth differential coefficient of y
w.r.t. x) and hence find y 7 ( 0 ). 

� Y = x : 1 �'1l, � Y n R'rn � ( �� Y n • x---!l� 1f!C9f� Y�� n-� 
�<Pci�'>1) ,��� y 7 ( 0 )��� R'rn� I 

(ill) Find the coordinates of the points on the curve y = x 2 - Bx + 25, at 
which the tangents pass through the origin. 

y = X 2 - 8x + 25 �� � � � � ��� ��'i'fl-ift, ��
�R'rn� 

If x = sine and y = sin k e, prove that 

� x = sin e l.!l<lt y = sin k e �.��"I� �

(i) ( 1 - X 2 ) y z - xy I + k 2 y = 0 

(ii) ( 1 - x 2 ) y 11 
+ 2 - ( 2n + 1 ) xy 

1
1 + 1 + ( k 2 - n 2 ) y 11 

= 0 

where y 11 denotes the nth derivative of y w.r. t. x.

�� y 
11 

• x-�.!r� �� y�� n-� � �'>1 I

Find the pedal equation of r 2 = a 2 cos 20. 

r 2 = a 2 cos 20� '9fllf �'1 R� � I 

2+3 

5 

Show that the curves r 11 = a 11 · sec ( n e + ex ) and r 11 = b n sec ( ne + p ) 
intersect al an angle which is independent of a and b. 4 

0"1� � f l1 = a 11 sec ( n 0 + 0. ) ul<lt r n :;: b n sec ( ne + p ) <f.!i>�� i:rre-� �.@r.,_c;!> 
��91:1 C<f>l� � a 'O �� '0� � � I 
Show that for any curve the rectangle contained by the subtangcnt and the 
subnormal is equal lo the square on the corresponding ordinate. 2 

C.f� � <RFBl� '0� 01-� ·f<r-tr� � ��<1> 'O �91\!llN,ci� �. '5lHJ\bC'lf>JJ � 
� � '0� • <l�C'lf>CJl?l � I 

1t Find the radius of curvature of the curve x = a cos 3 8. y = a sin 3 8 at 8 = 
4 

.

4 

X = a COS 3 0, y = a sin 3 8 �""CT:!� 8 = � � � <UPffl:{ f;lcfu �¥r1 I



14. (a)

(b) 

15. (a)

(b) 

(c) 
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If u = log ( x 3 + y 3 + z 3 - 3xy z ) , show that 

( :X + /y + :z ) 
2 

U = - ( X + : + z ) 2 ' 

� u = log ( x 3 + y 3 + z 3 - 3xyz ) � � Of� � 

( f x + /y + lz ) 
2 

u = - ( x + : + z ) 2 ·

x2-y2 
If f ( X, Y) = xy. 2 2 : ( X, y) ¢ ( 0, 0)

X + y 

=0 ; ( X, y ) = ( 0, 0 ) , 

examine whether f
xy 

( 0. 0) = f
yx 

( O. 0 ).

x2-y2 
� f ( x. Y) = xy. 

x 2 + y 2 : ( x. y) ¢ ( o. 0 )

= 0 : ( x, y } = ( o. 0 ) 

� f xy ( 0, 0 ) = f
yx 

( 0, 0 } � w-TI � � I 

X 2y 2 
. , dU du If u ( x. y) = X + y • apply Euler's theorem to fmd the value of X ax + y c)y. 

Hence deduce that 

5 

5 

d 2u d 2u d 2u 
X 

2 
ax 2 + 2xy OX d y + y 2 

dY 2 = 6u. 2+3 

x2 -x What should be the value off ( 0 ) so that f defined by f ( x ) = -- : ( x ;t O ) 
. X 

is continuous at x = 0 ? 3 

x2 -x ju � f ( 0 )�"?I�� � f If,�� f ( X) = �-: X ¢ 0 �9J'*<fl � � �� 1!11u 

x=O ���? 

Find the range of the function J ( x } defined by 

j(x)=� ;x¢0. 
X 

f ( x ) = L 
x J ; x * 0 � If,� f ( x ) l!iR91'*<flro� range �c;fu � I 
X 

2 

~ u ( x, y ) = x 
2
Y 

2 
~' ~ Euler~~ W?f~ >t1~JC~J x ~ u + y ~Yu~~ ~ Fl'm 

• x + y . , ax a 
c) 2 u c) 2 u . c) 2u 

~ I ,£1~ >11~C~J Of~ ~. x 2 ~ + 2.xy ~ + y 2 :i""""2 = 6u. ax uxay . ay 
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GROUP- E 

�'St-!$ 

Integral Calculus 

)1111441 � 

( Full Marks: 10)

91.�: )0 

16. Answer any one question :

a a 

(a) . Sh9w that : f f ( x ) dx = f If ( x ) + J ( - x ) J dx

-a 0 

I JI x) dx= I 
-a 0 

(b) Evaluate : f tan - 1 x dx. 

0 

1 

lf(x) +J(-x)Jdx 

��'rn�: f· tan - l X dx. 

0 

dx 
(c) Integrate : f x(x2

+

il 

dx 
)l�JctSf;tl.!> � : f x(x 2 +1)

1 7. Answer any two questions : 

8l-�ljj6�m�: 
1C/4 

1 X 2 = � 

2x4=8 

(a) If I n = f tan " x dx. then show that
0 

1 

I n + I 11 _ 2 = n _ 1 
. Hence deduce 

the value of I 
4

. 

1e/4 

� I n = f tan n x dx �. � 01� 8i I n + I n _ 2 = n � l , <.!l�� � C�
0 

I4����'rn� I 



(b) 

(c) 

(d) 

13 

Evaluate : J x tan x d sec x + tan x 
x.

� R'rn q>�� : J x tan x 
sec x + tan x dx. 

Integrate : J 

f x 2 + l 
�m�: x� x2+I dx. 

Evaluate : Lt [� + 1- + ........ + 1
11 

]
n-+ 00 2n-12 ../4n-22 

Lt [
rn--:

1_ + -� _ + ........ + 1] 
n-+ ... v2n-12 v4n-22 n 

GROUP- F 

RiSl'Sf - ij

Differential Equation 

( Full Marks : 10 ) 

9!� g �o 
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18. Answer any one question : 1 X 2 = 2 

(a) Form the differential equation of the family of curves Ax 2 
+ By 2 = 1 where A

and B are positive arbitrary constants.

(b) 

Ax 2 + By 2 = 1 <1..W>ill�\!i C� ( J\ '6 B -m;�� � �<f<fi ) � �<!'1 '>'fbf:l � I

d 21/ "If y = u ( # 0 ) be a solution of the differential equation dx 2 
+ y 2 = 0, then

y = cu ( c :t: 0. 1 ) Is also a solution." Is the statement true ?

Justify your answer.

dx. 
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d� 
� y = u ( * 0 ). dx 2 

+ y 2 = 0 � �4'1� l.!l<!)� �;:rR � �

y = cu ( C-t: 0, l) '!3 �"'t�'m �� i!l� �� � I���?��<!��
�91:l�

(c) Find lhe equation of the curve whose slope at the poinl ( x. y) is ( 1 + 2 x ). 
Determine the nature of the curv�.

19. Answer any two questions :

(a) Solve ·. 9.1l = y_ - cos 2 li where x - 1 y - rr/4 
dx X X ' 

- ' - .

' 
d

�� � � �d = li - cos 2 1J , C<I� x = I. y = 1t/4. 
X X X 

(b) Solve : p ( p + y ) = x ( x + y ) [ P = 1�] , 

�� � g p ( p + y ) = X ( X + y ) [ p = 1�] , 
(c) Solve : � = ( 2x - y + I ) 2

�� � � �� = ( 2x - y + 1 ) 2

(d) Solve : ( 1 + y 2) dx = ( tan - 1 y - x) dy.

�� � g ( 1 + y 2 ) dx = ( tan - 1 y - x) dy.

2x4=8 




