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PART- I 

MATHEMATICS - GENERAL

Paper - I 
.[ Full Marks: 100 

1. 

Candidates are required to give their answers in their own words as far as practicable. The figures in the margin indicate full marks . 
. � �QJT� ��Cc,� <TI�� I 

������ '1� �I 
GROUP-A 

-�,.-�

f Full Marks : 25 ] 

[ ,�: 25] 

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

')-'f� � ��� � C<J � � � ffl � I 
a) . Answer any one question : 1 X 2 = 2 

i) Show that the points 3 - 4i, -3 + 4i and 6 - 8i in the Argand plane are
collinear.

ii) If a, P, y
1 

I P+y.

3 
be the roots of the equation x + px + q = 0 , find the value of 

x
3 

+px+q·=O �m-��� a, p, y � I-1-���R��I
p+y 

iii) Express [ p q r i[ : ; � J [ n as a single m�trix

[ p q r ][ � ; ; J J: J � �� �<!S<1'> �-'5ll<JSlrn 2f<JSM � 1 g f C l r 

~~ ~,;'j ~ 3-4i, - 3 + 4i\£l<f~ 6-8i ~ ~I 



2. 

3. 

b) 

a) 

Answer any one question 
0�1!lcf$���: 
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lx3=3 

i) 3 2 If f ( x ) = 3x + x - 4x -2, find f ( x) as a polynomial in ( x -2 ) . 

ii) 

iii) 

.....Q 
3 2 

�I� f ( x) = 3x + x - 4x -2 �. � f ( x) C<l5 ( x- 2 ) �� � �'@ 

·��I
x+a b C 

Solve the equation: C x+b a =0 
a b x+c 

x+a b C 

���: C x+b a =0 
a b x+c 

[
-1 2 -2

1 Show that the matrix � -2 1 2 . is orthogonal.
2 2 1 

[
-1 2 -2

1 � � � -2 1 2 �:mffi�fb ��I 
2 2 1 

If 1t • • 1t h . fi . 1 Xr = cos -+ t sin -, prove t at x1 x2 x3 . . . to m m1ty = - .

2r 2r 

<IN xr = cos�+isin� � � 2/"m"t � �. x
1 

x
2 

x
3 

... � � = -1 
2r 2r 

b) Express log ( 1 + i ), i = n_· in the form of A + iB were A. and B are real 

c) 

a) 

b) 

numbers.

·log ( 1 + i ), i = ..J-1. C<lS' A+ iB '511.qSIC� ����A i.£1�� B ����I 
I 

3 

Find the values of the express�on ( 1 -i ) 3+3+4 

· 3 2 

If a., �' y be the roots of the equation x + 2x - 5x � 6 = 0 , fi�d the equation 
whose roots are a. ( 13 + y ) , 13 ( y + a. ) and y ( a. + 13 ) . 

<IN x

3 +2x2 -5x-6=0�� �� a.,13,Y �. � � �ffi' ��

a ( 13 + Y ) , 13 ( Y + a. ) i.£1�� Y ( a. + 13 ) � f.{� � I 
3 . 

. 

Solve by Cardan's method : x -18x -35 = 0 
�����: x3 - 18x-35=0 

5+5 

1 
3 

(1 - i) ~~-mfx1f6~ ~~~~I 
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4. 

5. 

2bc-a 
2 2 

b
2 

C 

a) Prove that
2 2 2 

( 3 3 3 
rC 2ca-b a = a + b + c - 3abc 

b
2 2 

2ab-c 2 a 

2bc 
2 2 

b
2 

a C 

�9� 
2 

2ca b
2 2 

( 3 3 3 3abcfC a = a +b +c 
b

2 2 
2ab C 

b) Express l -i -!] as the sum of a symmetric matrix and a skew symmetric

matrix. 

c) 

a) 

[� -� �1 �11@<J1f&t<JS �� � '8 �� f<i� �llffit�BI Q.TT� � � 
3 2 4 

��I 

Find the rank of the matrix [ ! � H 4 + 4 + 2

[� � �1��R��1 
4 8 0 

� ] then prove that A 
2 

- SA + 7 I = 0 , where I is 2nd order unit 

matrix and O is null matrix of same order. Hence show that A
1 = ..!._·[ 3 1

].
7 -1 2 

If A=-[� 

Wt A=[� -�J � � �c;'f � � A
2

-5A+7I=0, <JI� I���

�<l)�����O�Nffl�-,.rr�1�:'I>@��. �-1= ..!._ [ 3 1], 
. 7 1 2 

b) Show that for two non-singular matrices A and B of same order

(AB) I_B l·A 1_

� �. A '6 B � � iWOOI" non-singular�-��� ( AB ) 1 
= B-

1
. A 

1 

I

c) If A+ B;:. 2B
r 

and 3A + 2B = 1
3 

then determine two matrices A and B; I
3 

is the 
3rd order unit matrix. 5 + 2 + 3

•
T 

� A+ B = 2B ��� 3A + 2B - I
3 

� � A '8 B �lll&<ll'll3l R'rn <l)1Ff; 1
3 

� �



6. 

7. 

8. 
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GROUP-B 

��-� 

( Analytical Geometry of Two Dimensions ) 

< N�lwi� 'SlilfiiN> > 
[ Full Marks: 15 J 

[ ,�: 15] 
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Answer Question No. 6 and any one from the rest. 
�-{� � �<f� � c,;r � i£1� ���I 

Answer any one question lx3=3 
c,;r � I!!� � ffl �

a) 

b) 

c) 

a) 

Find the angle through which the axes must be turned so that the equation 
lx + my + n = 0 , l * 0 may reduce to the form ax' + b = 0 .

\5l�'ll�C<P � C<l5"R9' � �� lx +my+ n = 0, l * 0 �'if.G ax'+ b == � � vffi ?

Find the acute angle between the pair of lines 6x 
2 

- 5xy + y 
2 

= 0 . 
2 

' 
2 

6x -5xy+y =0 ������? 
Find the polar coordinates of the centre of the circle r = 4 cos e .

r=4cos8 ������I 

Reduce the equation 6x 
2 

- 5xy - 6y 
2 

+ 14x +Sy+ 4 = 0 into its canonical form 
and identify the conic. 5 + 1

6x
2 

-5xy-6y2 

+14x+Sy+4=0 �� � Gll<PIC-l:l 9ifu9'5 � l!l�� '5T ·Ff) 

�<!Sf���Wf�I 
l [ ( . )2 2 b) If - = A cos O + B sine touches - = 1 + e cos e , then show that A - e + B = 1 .
r r 

a) 

b) 

� i=Acos8+Bsin0 �� 
r 

(A- e)2 + B
2 

= 1 I

6 

i=l+ecos0 C<P � �. � �· c,;r 
r 

f . . f 1· 
2 2 0 

2 2 
0 b h h h . I pairs o mes x -2pxy-y = and x -2qxy-y = e sue t at eac pa.ir 

bisects the angles between the other pairs, prove that pq + l = 0 . 4 

2 2 2 2 Q,,. · -� x -2pxy-y =0 �<r� x -2qxy-y =0 �� ��1vi ��9i � �1'-=)1v � 

�� �� C<))l� �ffl�� I � c,;r pq.+ 1 = 0 I / 

If ax 
2 

+ 2hxy + by 2 
transforms into Ax 

2 
+ 2Hxy +By \nder rotation of axes then 

show that a + b = A + B . 3 

� '611<l\b<.--l� <r1Fl <JN ax 2 
+ 2hxy + by 2 

� Ax2 
+ 2�y + By 2 

'?-l!fii1ft� 9lffi:q� 
'-

?81', � � c,;r a+ b = A+ B l 



c) 
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Show that the polar of any point on the circle x
2 

+ y2 
-2ax-3a

2 = O with 

h · 1  2 2 2 . 2 respect to t e circ e x + y + 2a.x -3a = 0 will be tangent to y + 4ax = 0 . 5 
2 2 2 2 2 2 � � x +y +2ax-3a =0 �� �'9fN x +y -2ax-3a =0 � �� 

�C<JSR.W�c�. y
2 +4ax=0 ����I 

GROUP-C 

����-
[ Full Marks·: 15 J

[ 91.�: 1s J 

9. Answer any one question : 1 x 3 = 3 
C<f(q'SR�����:

- - -
a) a, P, y are three vectors of which every pair is non-collinear. If the vectors

.a + P and j3 + y are collinear with y and a respectively then prove that
- - - -
a+P+y=O.

a, i3, :; � � � '5Pf�� 1 <IN a + P · �<f� P + 1 oo� � i.(j,�11>i1c'!l :; -e a

c��l'!l'!l ����<f �Cf��� a+�+y=O

b) Determine the vector of magnitude 4 perpendicular to both a = 4i + 3] - k

and p = 2i - 6 J - 3k .

a = 4l + 3 J - 1c �<f� P = 2l - 6 J
--: 

3k � � '"ffl �<f� m-, 4 f<fn � R"rn � 1 
c) Find the work done by the force F = -2i + 3 J + Sk whose point of application is

given a displacement from the point A ( 2,-1,-2) to the point B ( -1,-2, 3).

A(2,-1,-2)f<l4}Gt<l5 B(-1,-2,3) � � F=-2i +3]+5k � � � ffl

R��I
10. Answer any three questions:

C<f C<l>A" � � "ffi � 
- - -

a) In a· parallelogram PQRS prove that PR - QS = 2PQ,

· PQRS �� >il�l�R!;;p I �Cf � � PR - QS = 2PQ I

3 x 4 = 12 

b) If a:/; Q, (X. j3 = <X. y and a X P =a>< y. hold SimultaneOUSly, then ShOW thatp = y. 
a "' o . ; . P = a . :; �<f� ax� = ; x:; � � �. P = :; 1 

c) Prove by vector method that the diagonals of a parallelogram bisect each other.
� � >il�IC�J �Cf���� >il�l�R!C<!>'!l <pffl ��"�I

d) Prove that ax"( bx c) +bx.( c x·a l + c ·x (a '?< jj J = o. Under what condition
- - - - - -

(axb)xc=ax(bxc)? 
- - - - - - - -

2fmCf � � a x ( b x c ) + b x ( c x a ) + c x ( a x b ) = 0 I ( a x b ) x c = a x ( b x c ) �'$'?IBT 
���I 
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e) A force F = ( 2, 3, 5) is applied at the point P ( 4, 2,-3). Find the magnitude and 
the direction of the moment of this force about the point Q ( 2, 3, 6).

11. a)

b) 

P ( 4, 2,-31 � F = ( 2, 3,.51 �i'G 2fem<;f � �, o ( 2, 3, 6) !'4.,_re� ��

F � >!:ll�C<JS� � '8 direction R� � I
GROUP-D 

��-� 
[ Full Marks : 25 ] 

[ ,�: 25) 
Answer Question No. 11 and any two from the rest. 

��� � �<f� � C7l C<f$R ����I
Answer any one question 

i)· Determine the domain of definition of / (x) = 10{ S
x 
� 

x 
2) .

· 

{ 

· Sx - 4; O < x < l 
ii) Examine the continuity of f(x) = 4x 

2 

- 3x; 1
. 
� x < 2 at x = 2 

3x+4; � � 2

iii) Find the radius of curvature of the <?urve xy = 12 at ( 3, 4 ) .

C7:[�1£!����: 

i )  / (x) = log( Sx 
�

x 
2 ) "111 'f\"'111 '15[:P"f f.\'i'lr _ ,

ii) 

"Wl�x = 2��M��I 

iii) xy= 12� ( 3, 4) �� <lWff���I

Answer any one question 

i) If H = f( y - z, z - x, x - y)., prove that aH + aH + aH = 0. 
ax ay az 

n-1 (n - 1)1 If y = x log x, show that Yn = ·.
X 

lx2= 2 

ii) 

iii) 
3 

Find the coordinates of the points on the curve y = x - 6x + 7 where the 
tangent is parallel to y = 6x + 1. 



12. a)
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i) 

ii) 

� aH aH aH ..,,.,. H =J(y-z,z-x,x-y) �. G� �Gt�-+-+-=0 I

� n-1 (n -1)!<.!l'f y = X log X �. � � C1;J' Yn = I 
X 

ax ay az 

iii) y=x3 -6x+7 �QPl<f��� y=6x+l ����

>i�l�-?llc'I, � �� Rcfu �I 

m sin· 'x 
( 

2 
) 

2 
If y = e then prove that 1- x · y2 - xy1 - m y = 0 

( 1- X 

2
) Yn+2 -(2n + 1)xYn+ l -( n 

2 
+ m 

2
) Yn = 0

� y = e � � � C1:J' 1-x y2 - xy 1 - m y = 0 
msin 1"

( 
2

)
2 

( 1- X 

2
) Yn+2 -(2n + l)XYn+l -( n 

2 
+ m 

2
) Yn ;= 0

2 2 

and hence that 

2+3 

b) Show that the pedal equation of x 
2 + y 

2 � 1 with respect to a focus as pole 
·

a b 

is E..... = 2a -1
2 . r 

p 

$1 

5 

2 

E._ = 2a _ 1
2 r 

p 

13. a) Show that at any point of the curve by 
2 = ( x + a )

3

, the subnormal varies as the
. .

square of the subtangent. 5 

� C1:J' by2 

= ( X + a )3 

�� C1;J' Q:15R � �9f\51�� �� �� ��

>t-?lc'l�(R � I

b) Show that the radius of curvature at any point ( r, e) on the curve
r = a ( 1- cos e) varies as Fr. 5 

� C1:J' r = a ( 1-cos e ) �� ( r, e ) � � �ff Fr-�� �� >t�c'll'61:t 

�I 

2 2 

~QT x2 + Y2 = l ~~. ~~ ~ffl~~. 91'1'f ~'1 
a b ' 



14. a)

b) 

15. a)
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· [ 2 2 2 l 
2 2 2 2 2 au au au 

If u == log r and r = x + y + z , prove that r -2 
+ - -2 

+ -2- = 1.
. ax oy oz 

· [ 2 2 2 l 
�� 0 2 2 2 2 2 O U  au au 
<.11"{ u = log r l.!l<h r = x + y + z � � �G'f � C<l° r -2 

+ --2 +-2 
= 1 I

ax ay az 

5 

Show that the function f(x, y) = {x sin: + Y sin�' xy * O is continuous 
x = Oor y = 0 . 0, 

at ( 0 , 0 ). 5 

{ 
. 1 . 1 

r,;;,,.rr.:r rn f ( ) x sin - + y sm - ,
1.·1'11·1 ._..,. X,y = X y 

0, 

xy *o

x = Oor y = o
(0 ,0)��1 

If u· ( x, y ) = tan Y , x * y , apply Euler's theorem to find the value of. ··l[x3 + 3] 
x-y

au au 
x- + y- and hence show that

ax ay 
2 2 2 

2au au 2au ( . 2 )·· 
x --

2 
+ 2xy -- + y --

2 
= 1-4 sm u sm 2u .

ax axay ay 
2 2 

au au Assume -- = -- . 
axay ayax 

5 

� u ( x,y ) = tan-i[x
3 

+ Y
3

], x * y � � Euler-1.!l� �9f'i>fNT � � 
x-y

OU au A..fu o x-+y--1.!l�'ilR 1--1v1� �I �o��C<l°, 
ax ay 

2 2 . 2 

2au au 2au ( . 2 )· 
x --

2 
+2xy--+ y --

2 
= l-4sm u sm2u 

ox axay ay 
2 2 

��Fl��=� l 
axay ayax 

1 + X, 0 S X < 1 
b) Given f{x) = 2 .- x, 1 s x s 2 , examine the.differentiability of f(x) at x = 1. 

x-2, 2<x

State with reasons whether f is continuous at x = 1 . 4 + 1 . 



l+x, 0 S X < 1 
f(x) = 2-x, 1 sx�2 

2 

x--
2' 

2<x

16. Answer any one question:

11. 

GROUP-E 

�'51- � 

[ Full Marks : 10 J.

[ ,��: 101 

MTMG(GEN)-01 

lx2=2 

a) If a function f(x) is periodic with period T, then prove that 
b+nT 

J f(x)dx = J f(x) dx, n is an integer. 
a a�nT 

<TN f(x) T 914\�<75Jc'j � I.!)� � '5R� � � �� � Qr. 
b+rtT 

J f(x)dx = J f(x) dx , h 9!��� I 
a a1nT 

b) Evaluate : f {Ix -21 +Ix - 3 I }dx
2 

�R��: J {Ix 2l+lx-3l}dx 
2 

X 

c) Evaluate : J e
x 

(1 + x log x) dx

� R� �: f e
x 

(l+xlog x)dx

17. Answer any two questions:

a) 

1 

Sh th f log ( 1 + X ) 7t l 2ow at 
2 

- - og 
·o 1 + X B 

] 

o:NR C<f J 
log ( 1 \ x )

= 2:. tog 2 
O 1 + X B 

2x4=8 

X 

b 

b 

4 

4 

X 
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f sinx dx b) Evaluate : � l+smx

�,..;'.,.. f sinx dx
� l"i"I� ��: ---,::::=== 

.J1 + sinx 

f xdx c) Evaluate : 2 
(l+x)(l+x) 

�R�<fl":'�: f xdx ·2
(l+x)(l+x) 

18. Answer any one question :

GROUP-F 

��-D 

[ Full Marks : 10] 

[ ,�: 10] 

} X 2 = 2

a) Find the d ifferential equation of all parabolas having their axes parallel to
y-axis.

b) Show that the curve for which the normal at every point passes through the

origin is a circle.

�· �. � �� �����a,� 'il;'fM4_� \bl (£1� � I

c) .Examine whether the equation ( 2x 
3 

+ 4y) dx + ( 4x + y -1 ) dy = 0 is exact.

( 2x
3 

+ 4y) dx + ( 4x + y -1) d y = 0 m�� exact � �� <J)� I

l 

d) Find the valq~ of n ~ 
00 

{ ( 1 + ~) ( 1 + ~ ) ... ( 1 + : ) } ; 



19. Answer any two questions :

13 

a) Solve: cosydx+(l+e-x)sinydy, when x=O, y=:.

( -x) .
1t >1-.il� �: cosy dx+ l+e sinydy, � x = 0, y =
4 

I

b) Solve : ( y 4 + 2x) dy - y dx = 0

�� <f:l-:-�� : ( y 
4 

+ 2x) dy - y dx = 0 

c) Solve : y + px = p 

2 
x 

4 
( p = :� ]

��fFP'l>�-, : y + px = p 

2 
X 

4 
[ p = !! J

d) Solve : y ( 1 + xy ) dx + x ( 1 - xy ) dy = 0

�'W-1 �1:Ff : y ( 1 + xy ) dx + x ( 1 - xy ) dy = 0

MTMQiGEN)-01 

2 >< 4 = 8 




