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West Bengal State University
BA./B.Sc./B.Com. (Honours, Major, General) Examinations, 2013

Part -I

MATHEMATICS - GENERAL
Paper - I

[ Maximum Marks: 100

~I

'Thefigures in the margin indicate fu.U marks.

~ ~o~faf ~~ ~ I

GROUP - A

~'$f-"

( CLASSICAL ALGEBRA )

( :Ptf$t4jt61 ~19f'5~ )

( Full Marks : 25 )

(.~~:25 )

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

a) Answeranyone question : lx2=2

~~~~m~:
U Simplify: (1 - i) ( 1 - t }

>t~6f1~'PT~~ ~ (1 - t) ( 1 - t ).
il) Form an equation of lowest degree with rational coefficients having

({2 - 1) and - 3 as two of its roots.

~ degree-s ~~ ~~qs~'1 ~ ~ ~ l!ft ~ (...[2 - 1) ~~~ - 3 ~~~

~~faf~~~~ I
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ill) For any square matrix A. show that A + A T is symmetric.

AI!l~ square~~, ()f~ ~ A+AT ~ I

b) Answer anyone question :

i) If f (x) = 3x 3 - 4x 2 + 5x + 6. find f (x ) as a polynomialIn (x

~ f (x) = 3x 3 - 4x 2 + 5x + 6 ~,~ f (x )-c<fi

~f1i1~16jH11OI1~1~ ~ ~ I

11) Solve the equation :
x a a

a x b = O.
b b x

x a a

)j~<P.t~ ~~ ~ : ba x = O.
b b x

ill) Give an example to show that AB *' BA. where A. B are n
matrices.

2. a) Prove that if a. J3.y are reals and cos a + cos J3 -+- cos y = 0 and

sin a + sin J3+ sin y = O. then cos 3a + cos 3J3 + cos 3y = 3 cos(a + ~ +

sin 3a + sin 3J3 + sin 3y = 3 sin ( a + J3+ "i ).

~ a. J3. y ~ ')j~~ ~ I!l~~ cos a + cos J3+ cos y = 0 '<3

sin a + sin J3+ sin Y= 0 ~, ~ ()f~ (;<l,

cos 3a + cos 3J3'+ cos 3y = 3 cos ( a + J3 + r ).

sin 3a + sin 3J3 + sin 3y = 3 sin ( a + J3+ y).

b) If u + tv = tan ( x + iy). showthat u,2 + v 2 + 2u cot 2x = 1.Alsoprove

u,2 + v 2 + 1 - 2v coth 2y = O.

~ u + tv = tan ( x + ty ) ~, ~ ()f~~, u 2 + V 2 + 2u cot 2x = 1 I

c<l U 2 + V 2 + 1 - 2v coth 2y = O.
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~ If a, ~,y are U1eroots of the equation x 3 + 3x + 1 = 0, find the equation
a ~ l! rIawhose roots are If + a' Y + I:S and a + y . 5

~ a, ~,y, x3 + 3x + 1 = 0 "it)qs~~ ~~, ~ ~1f.l~~ "it)qs~'1 ~c:rn~ ~
S6e~a ~ l! r 01 a
<l1\::j{~I'" If + a' Y + I:S ~<t, a + Y .

b) Solveby Cardon's method: x3 - l8x - 35 = o.
~ 9!'!iIN>C\!5~~ ~: x3 - l8x - 35 = o.

5

a-b-c 2a 2a

~ Provethat 2b b - c - a' 2b =(a+b+c)3. 5

2c 2c c- a- b

a-b-c 2a 2a

\2b b-c-a 2b =(a+b+c)3.

2c 2c c- a- b

b) Solveby Cramer's rule:

3x + y + z = 4

x- y + 2z = 6

x + 2y - z = - 3.

Crame~ f.rno1 ~~ ~ :

5

and

os ( a. + ~ +

3x + Y + z = 4

x- Y + 2z = 6

x +' 2y - z = - 3.

Express the matrix l:
symmetricmatrices. 4

\
3 2 - 6] .
o _ 1 4 1IJlf1i"JIItCqs~~ ~ '6 ~<r$ ~~N>)j~ 1Inf1ic"JI~~~ ~lqstC~~

5 - 2 0

~I

_ 21 -:] as the sum of a symmetric and a skew

- 2 0 .

2x= 1 ,
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b) Find the Inverse of the matrix A = [_: : ] and hence solve theeq

5x + 3y = 2; - 2x + 2y = 1.

A = [ 5 3] ~~ ~~ ~ ~'i1l ~ I!l~~I!l~ ~
- 2 2

5x + 3y = 2; - 2x + 2y = 1.

c) Find the rank of the matrix [: : : ].

1

5

8

GROUP - B

~~- ..•
( Full Marks: 15)

(~~: 15)

Answer Question No. 6 and anyone from the rest.

6. Answer anyone question :

a) Find the angle of rotation of the axes about the origin which transf

equation x2 - y2 = 4 to x! v' = 2.

~'1M"'l~;m~ ~"*>:a~C<P ~ ~'l ~ ~ x 2 - Y 2 = 4 ~~'tfij x
)j~<p~C~ ~ om I

b) Find the angle between the pair of straight lines represented by the

3x2 - 10xy + 3y2 = O.

3x2 - 10xy + 3y 2 = 0 )j~6j~~ ~ ~~ ~ ~'f1l~
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c) Find the rectangular Cartesian co-ordinates of the point whose polar

co-ordinate is ( 2. ~ ) .

QI ~ ~-~ (2. ~ ), ~ ~1C\6>f)~~ f.l~~ I

~ Reduce the equation 5x2 - 6xy + 5y 2 - 4x - 4y - 4 = 0 to its canonical form

and find the nature of the conic. 5 + 1

5x2 - 6xy + 5y 2 - 4x - 4y - 4 = 0 )j-m~~~ ~\5Il~lC~ 9@~ ~ I!l~,~ ~

~~~~~~~I

b) If PSP I be a focal chord of a conic. then show that ~p + s~ I
2

= l' where l

is the semi-latus rectum. 6

2= l' ~~ l \51~-PSpl ~ I!l~ ~ ~lf\bM"l~ \9fJl~, ~ Q1<fli{~ ~p + S~I

~I

~ Show that the equation to the pair of straight lines through the origin

perpendicular to the pair of straight lines

ax2 + 2hxy + by 2 = 0 is bx2 - 2hxy + ay 2 = O. 4

Cif~ ~ ax2 + 2hxy + by 2 = 0 )jM1C~~ ~~ ~ )j~G1~~ <rt lfaojM"l~, ~

~'1 ~ bx2 - 2hxy + ay2 = O.

b) Showthat the radius of a circle remains unchanged due to a rotation of axes.

3

c) Find the locus of the poles of the tangents to the circle x 2 + Y 2 = 2ax with

respect-to the circle x 2 + Y 2 = a 2. 5

x2 + y2 = a2 ~ 'llt~, x2 + y2 = 2ax~ ~~m OOR' ~~Bl'9f~ f.l~

~I
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GROUP - C

~~-~
( Full Marks: 15)

(~~ g 15)

9. Answer anyone question:

a) Prove that the three points whose positron vectors are 1+ 2J + 3R,
- 1- J + B((and - 41+ 4J + 6(( form an equilateral triangle.

Qf~ ~, ~ ~ ~ position vector 1+ 2J + 3((. -? - J + sR ~~~
-41 + 4J + 6(("~~~~~~ I

b) Determine a unit vector perpendicular to the plane of

ci = 41 + 3J - (( and 1= 21 - 6J - 3((.

ci = 41 + 3J - (( ~~~ 1= 21 - 6J - 3(( ~f~'l:fG~~~~~I!l~

~I

c) Find the work done by the force F = - 2 ~ + 3 J + 4 ~
application is gtven as displacement from the point A ( 2.
point B ( - 1. 2. 3) .

. A (2. - 1. -.2) M~C4S B (~1. 2. 3) ~ ~ ~ 1- = - 21 +
~~1~qslt(R~~ I

10. Answer any three questions:

a) Prove by vector. method that if the diagonals of a quadrilateralb
other. then the figure Is a parallelogram.

I!l~ b~'iCI9T~ qs~ llfiT ~ ~~~ ~, ~ ~ ~ ~~
I!lqsfij~1111~ffiqs I

b) FInd the moment .ofthe force 31+ (( acting at the point (2. - 1,

the-point ( 1. 2. - 1 ).

31 + (( ~ ( 2. - 1. 3) ~ mm'i1 qsm ~ I ( 1. 2, - 1 ) ~~ Jfn
~111C4S~~ R~ ~ I
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~ --+ --+ --+ --+ ~ --+ ~ --+ 2
c) Showthat [ 13 x 'Y. 'Y x ex. ex x 13 ] = [ ex P 'Y] •

~ --+ --+ --+ --+. ~ --+ ~ --+ 2
~ ~ [ 13 x 'Y. 'Y x ex. ex x 13 ] = [ ex P 'Y] .

-+ ~ --+ --+ ~ --+ --+ --+
d) If a. p , 'Y be three vectorssuch that ex + p + 'Y ::: 0 and I ex I = 2.

~ --+ --+ ~ ~ --+ --+ --+I ~ I = 4. I 'Y I = 6. show that ex. p + P . r + 'Y • ex = - 28.

~ ~ C'ffl ct. 1. Y ~~~ Ql ct + 1.+ Y = -0 ~~~ I ct I = 2.

I 1 I = 4. I Y I = 6. ~ Of~ Ql ct. It + 1.Y + Y . ct = - 28.
=-t. ~ --+

e) In a parallelogram PQRS. prove that PI< - QS = 2 PQ.

PQRS ~~ )11111'<!rn<¥5,~'1 ~ Ql Ph - i1s = 2 Pb.

GROUP - D

~"-lt

( Full Marks : 25 )

('1.~: 25 )

Answer Question No. 11 and any two from the rest.
))~~'6~Ql~l{tl~m~ I

• al Answeranyone question : 1><2=2

Cllc<ISM~~m~:

U Find the range of the followingfunction :
1

il)

f (x) = 2 t: cos 2x .

M~M~ ~9jlJMStij~ ~ ~cm~ :
1

f (x) = 2 - cos 2x .

Evaluate: Lt (1 - x) tan 7tX •
x-.l 2

7tX
Lt (.1-x)tan"2'

x-.l

ill) At what point Is the tangent to the parabola y = x 2 parallel to the
straight l1ne y = 4x - 5 ?

y = X 2 ~1'Ctij~ ~ ~ ~ ~qstij y = 4x - 5 )1~"1C~~ >1~1'<!~1G1

~?
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b) Answer anyone question :

j) Is Rolle's theorem applicable to. J ( x) = 1 - X 2/3

your answer.

11)

J ( x) = 1 - X 2/3 'OI1t!~1'1 [- 1, 1 )-\!!, ~~ 'OI"C9f,*<;Sro~ ~
~ ~C~I\$fJ ? \5'(3~~ ~~ ~ ~ I

~ au au
If u = cos - 1 X ~ y' prove that x ax + y ay = O.

~ -1 ~ au au
<11'1" u = cos ~, ~ ~'1 ~~, x -s- + Y ~ = o.x + y ax uy

ill) Find the maximum and m1n1mum values of the function

J( x) = 12 ( log x + 1 ) + x2 - lOx + 3.

J( x) = 12 ( log x + 1 ) + x2 - lOx + 3, ~~ 'OI"C9f,*<;Sro~m '(3 ~

~I

12. a) State and prove Lagrange's mean value theorem.

b)

Lagrange-as ll~ ~ "\g9f9ff'fJfU ~ '(3 ~'1 ~ I

x2 ~Show that for the ellipse a 2 + b 2 = 1, the radius of curvature at (

equal to half of the latus rectum.

x2 !C..
Of~~, a 2 + b 2 = 1 ~~ (a, 0 ), ~ ~ 'WlfC~ ~ ~~

~'OI"C~ I

13. a) If lx + my = 1 is normal to the parabola y 2 = 4ax, then prove that

al 3 + 2alm 2 = m 2 .

b) .Show that the area of a rectangle inscribed in a circle is maximum
square.



o.

lx3=3 . ~

1 ] ? Justify

e at ( a, 0 )
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hI

If u lx, y) = I( x2 + 2yz, y 2 + 2zx), prove that

( y 2 _ zx ) ~~ + ( X 2 - yz) ~~ + ( Z 2 - xy) ~~ = O.

~ u ( x. y) = I(X 2 + 2yz, y 2 + 2zx) ~,~ ~Cf ~ ~,

( Y 2 _ zx ) ~~ + ( X 2 _ yz) ~~ +( Z 2 - xy) ~~ = O.

__{ x2? y 2 ; (x, y) * (0, 0)
f( x, y)

-0 othe~se

5

f( x, y)

I(x. y) Is not continuous at origin.

{
o

X2XY+Y 2 ; (x, y) * (0, 0)

=
~

3Showthat

cl

~ ~I(x, y ) ~9jiJMSf& 1{G1M"'t~ ~ I

Showthat z = I(x 2 y) where I is differentiable, satisfies x ~~
az

= 2y ay .
2

~ ~ z = I(X 2 Y ) ,~~ I '5I;qq5C1iiC~t'5fJ, x ~~ =' 2y ~~ ~m m
~I

1 1- --
a) If y m + y m = 2x, prove that

i) (x2 - 1 ) y 2 + xy 1 - m 2 y = 0

11) ( x 2 - 1') Y n + 2 "+ ( 2n + 1 ) xy n + 1 + ( n 2 - m 2 ) Y n = O. 2+3

that 1 1
~

- -m = 2x~~~Cf~~ym+y

~,
U (x2 - 1 ) y 2 + xy 1 - m 2 y = 0

11) ( x 2 - 1 ) Y n + 2 + ( 2n + 1 ) xy n + 1 + ( n 2 - m 2 ) Y n = O.

bl If 11- x ( 1 + a cos x) - b sin x I. th find th al f d bun . 3 = ,en e v ues 0 a an .
x-+o x . .

5

~ x ( 1 + a cos x ) - b sin x A-S.- .
<11"1 11m' 3 = 1~~, a, ~~I~·I~~ I

x-+O x



MTMG (GEN)-Ol 130

GROUP - E

~~-C!

( Full Marks: 10)

("1~ :'10)

. 16. Answer anyone question :

~~~~m~:. f ...[Xdx
Evaluate : x ( x + 1)

~~rorn~: .f ...[Xdx
x(x+1)

a)

b) SJ:1owthat: j sin x + cos x I dx = 2{2
o

j r sin x + cos x I dx = i{2
o

c) Evaluate:

7t/2

J ...Jsinx
-:...J;=c=o=s=x~+~...J~s=in=xdx.

o
7t/2

J ...Jsinx
...Jcos x + ...Jsinx dx.

o

17. Answer any two questions :

ell ~lf.$~m~:

a) Eval t . f ...J 1 - sin x e - x/2 dx
ua e . 1 + cos x

I ~ f ...J 1 - sin x e - x/2
)1~ qs ~ ~ : 1 + cos x dx

b) If I n = J x n e ax dx. then prove that al n + nI n - 1 =
the value of 14 .

~ In= Jxneax dx~,~~ellaIn+nIn_l =
I4~~~~rorn~ I
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c) Find the value of Urn
n--+-

n 2

I ( 2 n 2) 3/2
r= 1 n + T"

I t t J cos x + 2 sin x dnegrae: - x. 3 cos x + 4 sin x .

~~P-.~ J cos x + 2 sin x
)j)jIq$M\!) ~ : 3 cos x + 4 sin x dx.

d)

GROUP - F

~151-~

( Full Marks: 10)

(~~: 10)

Answeranyone question : Ix2=2

a) Find the differential equation of the family of circles having fixed radius T".

b) Examine whether ( cos y + y cos x) dx + ( x sin Y - sin x) dy = 0 is an exact
differential equation.

( cos y + y cos x) dx. + ( x sin y - sin x ) dy = 0 ~ )j~<tS~c$ exact ~-i{l A~
~I

c) Find an integrating factor of the differential equation y ( 1 + xy) dx - xdy = O.

y ( 1 + xy ) dx - xdy = 0 ~ ~~ I.!I~ integrating factor A~ ~ I

Answerany two questions : 2x4=8
(ll ~ 1{$ wsrn m fit.n

~ Solve: (x 2 + Y 2 + 4 ) x dx + ( x 2 - Y 2 + 9 ly dy = O.

~~ ~: (x 2 + Y 2 + 4 ) x dx + ( x 2 - Y 2 + 9 ) y dy = O.



MTMG (GEN)-Ol 132

b) Obtain the general solution and singular solution:

p = log ( px - y ); p = ~.

~~'1 ~~ ~~ singular ~~ R~ ~ ~
~p = log ( px - y ); p = dx'

du '
Solve: ~ + 2xy =xy 3.

~~~~ £;+2xy=xy3.

d) Solve: y ( 2xy + 1 ) ?X + 'x ( 1 + 2xiJ + x2 Y 2} dy = O.

c)

~~ ~ g y ( 2xy + 1 )-dx + x ( 1 + 2xy + x 2 y'2) dy = O.


