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West Bengal State University,
B.A./B.Sc./B.Com ( Honours, Major, General) Examinations, 2014

PART-I

MATHEMATICS - GENERAL
Paper - I

Duration : 3 Hours J [ Full Marks: 100

Candidates are required to give their answers in their own words as far as practicable.
The figures in the margin indicate full marks.

GROUP -.A

~'if-CI5"
,

( Classical Algebra)

( i!l'tf3l~ltC1ft~ )
( Full Marks : 25 )

(1~ s ~~)

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

~.,~ ~ 'B \5R1 Q1 ~~~~W11

1. a) Answer anyone question : 1 x 2 = 2

i) On the complex plane, let P ( z) be a variable point such that

I z + 3i I = 4. Find the locus of P.

~~~~ P( z) ~~~<!S~~~ I z+ 3i I = 4~ I P~

~::t3Bf9{~f.t~ ~ I



b) Answer anyone question : 1 x 3 = 3
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ii) Show that x4 + x3 - x2 - 4 is exactly divisible by ( x + 2 ).

iii)

~ C1J x4 + x3 - x2 - 4 ~ (x + 2 ) "Ilffin ~ I

Show that the matrix [1 0] is orthogonal.o -1

~C1J [1 0] ~l£]~~~o -1

i) Solve the equation 4x3 + 16x2 - 9x - 36 = 0, when the sum of two of

its roots is zero.

4x3 +16x2 -9x-36=0 ~c$ ~~ ~, C1J~ ~~ ~

~~xprr I

ii) If A + 13 = [-~ ~ ;11, evaluate tA + 13 HA - 13 ), where
-2 -3."

. "[I 3 41~ A -: 13 = -1 i :3 ~, ~
" -2 -3 1

~ 13=[~ ~. n



b) P . h . (. I a - ib) . 2ab (b I )rove t at sm z og -- = a, are rea .
. a + ib a2 + b2

5
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x+a b c
iii) Solve the equation : c x+b a =0

a b x+c

x+a b c
~'lft"~~~ c x+b a =0

a b x+c

1 12. a) If x + - = 2 cos e, then prove that xn +'_ = 2 cos ne. 5
x xn

~ 1 1
<ll"f X + - = 2 cos e ~,~ ~ QTxn + - = 2 cos n e .

X xn .

~~ ~ QT,sin ( i log a - ~b) = 2ab ( a, b ~ .,,~~ )
a + ib a2 + b2

3, a). If a, 13,y be the roots of the equation x3 + 2x2 - 5x - 6 = 0, find. the

equation whose roots are a ( 13+ y ), 13( y +.« ) and y ( a + 13). 5

. '

a ( 13+ y ), 13( y + a) ~<r~ y ( a + 13) ~ R'TIT ~ I

b) Solve the cubic equation x3 - 15x - 126 = 0 by Cardan's method. 5

, '.
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4. a)
a b c

Prove that b c a = - ( a3 + b3 + c3 - 3abc ).
cab

5

a b c
~'1 ~ Ql, b c a = - ( a3 + b3 + c3 - 3abc )

cab

b) Solve by Cramer's Rule : 5

3x+2y+4z= 19, 2x-y+z =3, 6x+7y-z:= 17.

Cramer-eis R?wr ~'fR ~

3x+2y+4z= 19, 2x-y+z =3, 6x+7y-z= 17.

5. a) If A=[~
2
1
2
~lshow that A2 - 4A - 5/3 = O. then obtain A-I

[

.1

~ A='~

2

1
2

5

~1 ~. I3t'! <'f'JFI '" A2 - 4A - 5/3 = O. I ",,",om A-1 f.ffiI

[ 0 null matrix ].

~1[O~~1
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b)
-

[

1 1 212 -1 3
3 -1 -1

and using it solve theFind the inverse of the matrix

following system of equations:

x + y + 2z = 4, 2x - Y + 3z = 9, 3x ~ Y - z = 2.

[
1 1 212 -1 3
3 -1 -1

x+y+2z=4, 2x-y+3z=9, 3x-y-z=2.

GROUP - B

~'f - ~

( Full Marks: 15 )

(1~: ~¢)

Answer Question No.6 and anyone from the rest.

~ i{~ ~ -e \5RT QT c<l5H. ~~ ~ m ~ I

6. Answer anyone question : 1 x 3 = 3

a) Find the new origin on the x-axis so that the equation y = mx + c reduces to

the form lx + my = o.

x-~ ~9@ ~ ~ f.fcfu ~ ~ y = mx + c ~'11t Ix + my = 0
>j~~~CC@~~

5
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b) Find the angle between the pair of straight lines x
2 + 5xy + 6y2 = O.

c) Find the rectangular Cartesian co-ordinates of the point whose polar

co-~rdinates are ( 2, ~ 1t ).

7. a) Reduce the equation x2 - 6xy + y2 - 4x - 4y + 12 = 0 into its canonical

/

form and identify the conic.
5 + 1

b) If ~ = A cos e + B sin e touches the conic
r

1_ =.1+ e cos e, then show that
r

6

~ ~=Acose+ asine ~~ ·~=l+ecose ~~ ~~, ~ ~
r r

0f, (A - e )2 + a2 = 1.
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8. For what values of A,the equation x2 + AXY - 2y2 + 3y - 1 =- 0 represents aa)

pair of straight lines?

b) If the pair of straight lines x2 - 2pxy - y2 = 0 and x2 - 2qxy _ y2 = 0 be

such that each pair bisects the angles between the other pair, prove that

pq + 1 = o.

~ x2 _ 2pxy _ y2 = 0 .<1.,..0, 2 2 2 0 ~"tr ~, •••G,. .ersrzr ~ r>r'll"! .,.~ X - qxy - y = -'~-'I.~~' 1.'<>",,(''01''1"'"'("' ..•." I...•

c) Show that the locus of the poles of the tangents to the parabola y2 = 4bx
2

with respect to the parabola y2 = 4ax is the parabola y2 = ~x. 6
b

2

4
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point B ( - 1, - 2, 3):

A (2, - 1, - 2 ) f<l"1ftCqs B ( - 1, - 2, 3) ~ ~ ~ ~.
-+ 1\ 1\ 1\

F = -2i +3j+5k ~mm~frf~~1

GROUP - C

( Full Marks: 15 )

9. Answer anyone question : lx3=3

a) Show that the vectors
-+ 1\ 1\ 1\

a=2i-j+k,
-+ 1\ 1\ 1\

b=i-3j-5k and

-+ 1\ 1\ 1\ 1\ 1\ 1\

C = 3 i - 4 j - 4 k where. i , j ,k are unit vectors parallel to co-ordinate axes,

form the sides of a right angled triangle.
-+ 1\ 1\ 1\ -+ 1\ 1\ 1\ -+ 1\ 1\ 1\

ONR Q.f a. = 2 i - j + k , b = i - 3 j - 5 k ~<l"~ c = 3 i - 4 j - 4 k ~ ~

1\ 1\ 1\ 1\ 1\ 1\

b) Find the angle between the two vectors 2 i + 2 j - k and 6 i - 3 j + 2 k .

-+ 1\ 1\ 1\

c) Find the work done by the force F= - 2 i + 3 j + 5 k whose point of

application is given a displacement from the point A (2, - 1, - 2 ) to the
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10. Answer any three questions: 3 x 4 = 12

1\ 1\ 1\ 1\ 1\ 1\ 1\ 1\

a) Prove that the points - 2 i + 3 J. + 5 k: , .i+ 2 j + 3 k and 7 i - k are

collinear.

1\ 1\ 1\ 1\ 1\ 1\ 1\ 1\

~ ~ - 2 i + 3 j + 5 k , i + 2 j + 3 k I.£l<r~ 7 i - k ~~ ~~ I

b) If D, E, F 'be the mid-points of the sides BC, CA and AB respectively of the
~ ~ ~,~

triangle ABC, then show that AD +BE +CF = O.

~ ~ ~ ~
~~ AD+BE+CF= O.

~~~~ ~~~~~~
, c) If a + b + c = 0, prove that a x b = b x c = c x a .

~~~.~ ~~~~~~
~ a + b + c = 0 ~,~ ~ ~ a x b = b x c = c x a .

d) Prove that (;: x IiH-;x 8 ) ~(;: -; )(Ii 8 ) - (;: 8 )[Ii -; )

>J>nH~"" (;: x Ii ) [-; x 8 ) ~[;: -; )(Ii 8 ) - [;: 8] (Ii -; 1
~

e) A force F = ( 2,2,9) is applied at the point P ( 4, 2, - 3). Find the value. .

and the direction cosines of the moment of this force about the point

Q (2,4,9).'

~
F = ( 2, 2,9 ) ri P ( 4, 2, - 3 ) ~ 2Rm~~ ~ Q ( 2, 4, 9 ) ~ Jffi:9fN

~ ~1~C<p~ ~ I.£l<r~ direction cosine ~~ R~ ~ I
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GROUP-D

( Full Marks : 25 l

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

11. a) Answer any onequestion.: 1 x 2 = 2

. i) Let f: [0, 1) ~ IR be continuous on [0, 1 ) and let fassumes only

rational values. If f ( ],) = ]" prove that f (x) = ], V X E [0, 1 ) .
2 2 , 2

~ ~ f: [0, 1) ~ IR \5It~ [0, 1) '5I~~It:"1~, ~<f~ f -~~ ~

C<P<lG1~I\fl ~ ')'f~~ ~ ~ I <TN f (~) = ~ ~, \5t:<l" ~~ ~ Qr

1[X .
cos (--)

lim ( 1 _ x ) 2 -~~ ~ R~ ~ I
x~l-

1 .
f (x ) = - V X E [0, 1 ) .

2·

ii) 'Find the radius of curvature of the curve xy = 12 at (3, 4 ).

xy= 12 ~ (3,4)~~<m>1l~R~~1

iii)

1[X
lim cos (-)

Find x ~ 1 _ (1 - x ) 2
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b) Answer anyone question : 1 x 3 = 3

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

<TN H= f (y - z, z - x, x _ y)~, ~9 ~ ~ a H + a H + a H = o.
ax ay az

ii) lim f (
(x, y) --.. (0, 0) x, Y ), where forFind f ( x, y )

( x, y) of; ( 0, 0 ).

x2 _ y2
f (x, y ) = xy [ (x, y) of; ( 0, 0 ) -~~ w-n 1 ~

x2 + y2

lim· f( f.f~~
(x, y) --.. (0, 0) x, Y ) . .

iii) Find the maximum & minimum values of the function

f (x) = 1 + 2 sin x + 3 cos 2 x ( 0::; x s ~) .

f (x ) = 1 + 2 sin x + 3 cos 2 x ( 0::; x s ~) \5IT;~ ~ '8 ~ ~ f.f~

~I
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·12. a) State and prove Cauchy's mean value theorem. . 5

b) Find the domain of the function fJ x) = log2x _ 5 ( x2 - 3x - 10 ). 2

b) Find pedal equation of the asteroid x 2/3 + Y 2/3 = a 2 / 3 . 5

13. a) If u = log rand r2 = x2 + y2 + z2, prove that

5

f(x)= log2x _ 5 ( x2 - 3x -10 ) \5ft~ ~ Rcfu ~I

1

(
1+ tan x ) sin x

lim J + sin xx~O
3c) Find

1. [1 + tan x ) ;i-;;-x p,.,-k,

Zi -~~ ~ 1"i'I~ ~I
m 1+ sin xx~o
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14. a) If H ( x, y ) be -homogeneous function of x and y, of degree n having

- continuous first order partial derivatives and u ( x, y ) = (x2 + y2- r n /2,

show that

aax ( H: ~ ) + aay [ H : ~ ) = 0 . 5

~ H ( x, y ), - x \S y-_~~ ~<ISfG- n ~ ~ \5fC9f'lfi<l5" ~ ~<f~ 2!~ \5I1~m

\5l~'!l<MI9T'HI -,,-~~- \5l"~Wf ~ ~ ~<f~ u ( x, y) = (x2 + y2 r n /2 ~, ~

~~ ~(H au )+~(H au) =0.
_ ax ax ay ay

b)
. -1

sin x, I xl < 1If Y = show that
~1-x2

i) ( 1 - x2 ) Y2 - 3xy 1 .:..y = 0

( 1 - x 2 ) Yn + 2 - ( 2n + 3 ) xy n + 1 - ( n + 1 )2 = 0 . 2+3ii)

~ sin-1 x I I
<ll"f Y = , x < 1 ~, ~ ~ ~

~1-x2 .

i) ( 1 - x2 ) Y2 - 3xy 1 - Y = 0
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15. a)
Show that at any point of curve by2 = ( x + a )3 , the subnormal varies as

the square of the sUbtangent.
5

~ ~ by2 = ( x + a )3 ~~ ~ c<Wl ~ ~9f\5l~C1!iij~~ ~o;@ ~~

~oorPf~

b) If f( x, y) = xy, when I x I ~ I y I

- xy, when I x I < I y I
show that f xy ( 0, 0 )* f yx ( 0, a ). Which conditions of Schwarz's theorem

. are not satisfied by f?
5

. f( x, y) xy,

- xy, <T~ I x \.< Iy I

~ ~~, fxy (0,0)* fyx (0,0) I Schwarz~9f~ ~ ~ xt<5f ~

<!S'@ on ?

GROUP-E

~~-~

( Full Marks: 10 )

( '1.~ g ~o )

16. Answer anyone question:
1 x 2 = 2

2n

a) Evaluate: J I sin x I dx .

o
2n

~ f.'rcfu ~ ~ J I sin x I dx

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

b

f f(x)dx
a

b + nTf fIx) dx, n is an integer.

a + nT

b

f f(x)dx
a

b + nTf fIx) dx, n ~~ ,cbT~~
a + nT

c) f eX dx

5 - 4ex _ e2x
Evaluate:

f eX dx
: 5 - 4ex _ e2x

17. Answer any two questions : 2x4=8

rt/2

a) If! n = f xn sin x dx ( n ~ 1 ), then show that

o

( )

n - 1
! +n(n-l)! 2 =n ~n n - 2 . Hence show that

rt/2

f
n3

x4 sin x dx = 2-12n + 24 .

o
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rr/2

~ / n = f x n sin x dx ( n ~ 1) ~, 'Wf ~ QJ"

a

( )

n-1
/ +n(n-l)/ 2 =n ..::
n n - 2

rr/2f x4 sin x dx

a

rr3
= - - 12rr + 24 .

2

b) lim
n~cx>

Find the value of

c) f sinx dxEvaluate:
~ 1+ si~ x

f sinx dx

~ 1+ sin x

d) Evaluate:
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GROUP - F

( Full Marks: 10 )

( '1~ g ~o )

18. Answer anyone question: 1 x 2 = 2

a) Find the differential equation of the curve eY x = A ( Y + x ), A being a

parameter.

eY-X = A(Y + x), ('A ~ parameter) ~~~'1 Rcfu ~I

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

origin is circle.

-;- -

c) Solve: {xy cas (xy ) + sin (xy) } dx + x2 cas (xy ) dy = 0 .

~<:fR ~ ~ {xy cas (xy) + sin (xy) }dx + x2 cas (xy) dy = 0

19. Answer any two questions: 2x4=8

a) Solve: dy + Y log Y = .JL (log,y)2.
dx x x2

dy + Y log Y = .JL (log y)2
dx x x2
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b) Find the general and the singular solution of

y=pX+~Q2p2 +b2; p == dy
dx

c) Solve: x cas ( : ) ( y dx + x dy ) = y sin ( : ) ( x dy - Y dx ) .

~~ ~ : x cas ( : ) (y dx + x dy ) = y sin ( : ) ( x dy - Y dx )

cas y dx + ( 1+ e- x ) sin y dy, ~~ x = 0; y = ~ .

•


