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

PART - I

MATHEMATICS_. GENERAL
Paper - I

Duration: 3 Hours 1

The figures in the margin indicate full marks.

Group - A

~~ - <f)

( Classical Algebra)

(~I~~HC'f ~~)

( Full Marks: 25 )

( '1~: 25)

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

1 oq-~ ~ '8 ~ cq c<PR ~ ~ ~ Nrr I

l. a) Answer anyone question :

i) Correct or justify : All the roots of the equation 2x3-

are complex.

~~ ~ \5f~ ~ ~ ~ : 2x3 - llx2 + 28x - 24 =

<p1$1H<P I

ii) On the complex plane, let P(z) be a variable point su
Find the locus of P.

~~~9@ P(z) l£l~~~~ Iz+3il=41

~I
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Show that the matrix A = [4
J2

MTMG(GEN)-Ol

- f] is an orthogonal matrix.

J2

~ c<T A =[4 - f] ~J1ITi1!lffi ~~ G'ffl ~ I

. J2 J2

b) Answer anyone question : 1 x 3 = 3

i) Solve the equation x3 - 3x2 - 4x + 12 = 0; given that two of its roots are
equal in magnitude but opposite in sign.

x3-3x2-4x+12=0 ~~ ~~~, c<T~ ~~~ ~ ~

'~ ~-~ ~ R~ fb~1'&I

a d 3a - 4d
ii] Provide without expanding that b e 3b - 4e = O.

c / 3c - 4/

x 2 = 2
a d 3a - 4d

~;:n<f)@~C'f~c<T b e 3b-4e =0.
c / 3c - 4/'

iii] Let A, B, C be three matrix so that AB = AC and A ;f; 0, where 0 is the .null
matrix. Give an example to show that this does not imply B = C.

A, B, C~ ~ c<T~ A;f; 0 ~~, AB = AC, 0 ~~ ~ ~ I ~~ ~C'f

w., c<T~~ mm B = C ~ -n I

2. a) If sin -l( u + iv) ='a + ib, where u, v, a, b are real numbers, then prove that

. 1+u2 +v2 = sin2a+cosh2b. 5

<IN sin-1 (u + iv) = a + ib ~, c<T~ u, v, a, b >j<t5tC1~ ~ 'Jf,~, \3t<f ~ c<T

1 + u2 + v2 = sin2 a + cos h2b
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b) If n is an integer and 8 is real, then

(1+ case + isin O]"+ (1 +- case - t sin G]" =.: 2n+1cos " ~cos ne.
.22

show

(1+ cas e + i sin e )n + (1+ cas e - isin et = 2n+l cas n ~ cas ne .
. 2 2

3. a) If a, p, yare the roots of the equation 2x3 + 3x2 - x-I = 0 ,

whose roots are ~, -p_, -y-.
p+y y+a a+p

b+c c+a a+b a b c
4. a) Prove that q+r r + p p+q =2 P q r.

y+z z+x x+y x y z

b+c c+a a+b a b c
~9~~ q+r r + p p+q =2 P q r

y +z z+x x+y x y z

b) Solve by Cramer's rule

3x - 2y + z =-1

-x+y+7z=1

4x - 3y - 2z = -2

~ a,p,y, 2x3 +3x2 -x-1=O ~~~~, ~ ~~~~~9m
~~~~~, -p_, .s..

P+y y+a a+p

b) Solve by Cardan's method: x3 -12x + 65 = o.



ow that

e equation

5

2x + Y - z = 1
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3x - 2y + Z =-1

-x+y+7z=1

4x - 3y - 2z = -2

[
1 . 3 4]

If A + I = - 1 1 3,
-2 -3 1

'"-'-
3 x 3 identity matrix.

5. a) evaluate (A + I )( A - I ), where I represents the

5
5 . [1 3

~ A+I= -1 1
-2 -:3

3x3~~~1

~]. ~ Gt'I (A + I )(A - I ) -"1" 'lR f.Wlr ..".., C'l'lTR I "1'l'lii

[

2' 1 1l
Find the inverse of the matrix 1 - 1 0

. 2 1 -1

and using it solve the following
5

b)

system of equations :

2x + Y + z = 5

2x + Y - z = 1

5
3+2x-y=o

[~~~l~llffi'JlfG~f<r~ ~ frr~ ~ ~<r~ ~~ '11~IC{j1H>;jf¢1~ ~Cf~~

2 -1 -1

~~~:

2x + Y + z = 5

x-y=o



6. Answer anyone question : 1 x 3
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Group - B

( Full Marks: 15 )

( '1~ : 15 )

Answer Question No.6 and anyone from the rest.

a) Show that the equation 4xy - 3x2 = 1 is transformed to x2 - 4y2 = 1 by rota
the axes through an angle tan -1 2 .

~ c<r ~ tan -12 c<l5fCc.r\5I1<l~ ~ 4xy - 3x2 = 1 ~'11t x2 _ 4y2

>j~~~Cc.r 9iF.l<lRb\!5 ~ I

b) Find the angle between the pair of straight lines represented by the equa
12x2 + 25xy + 7y2 = 0 .

c) Transform r2 cos 28 = a2 into Cartesian equation.

7. a) Reduce the equation 7x2 - 6xy - y2 + 4x - 4y - 2 = 0 to its

find the nature of the conic.

7x2 - 6xy - y2 + 4x - 4y - 2 = 0 ~~ ~ \5I1~IC~ 9@flOfl5 ~ ~~~

~ <JSf~ ~ ~ \!51fc'r'fll
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b) Find the polar equation of the straight line joining two points on the conic

i = 1 - e cos 0 , whose vectorial angles are a and ~. 6
r

i = 1 - e cos G ~~ ~9@ \5!<lMN> ~ ~ 05C~I~ 3lJC't C<lST'1 a (!j<r~ ~ I ~. ~
·r

~~~ ~ @~ C9fTC1'rf ~'1 Rem~ I

a) For what values of A, the equation x2 + AXY - 2y2 + 3y -1 = 0 represents a pair
of straight lines? 2

X2 + AXY - 2y2 + 3y -1 = 0 ~~ A -(!j~ ~ ~ ~, (!jfG' (!j<JSfG' (!j<PC811Q?1

~~~~~~\5lRem~1

b) Find the equation to the pair of straight lines joining origin to the points of

intersection of the straight line y = mx + c and the circle x2 + y2 = a 2 .

Prove also that if .the lines are perpendicular to each other then
2c2 = a 2 (1+ m2) . 3 + 1

y = mx + c ~~ (!j<r~ X2 + y2 = a2 ~ C~l1f<1'1~~~ 'iG'jf<l'1~~~C~I'8T~<pll1

~~ ~qfG' Rem ~I

c) Show that the locus of poles of tangents to the parabola ay2 + 2b2 x = 0 with
x2 y2

respect to the ellipse 2 + 2 = 1 in the parabola ay2 - 2b2 x = O. 6
a b
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Group - C

~~-~
( Full Marks: 15 )

( '1~ : 15 )

9. Answer anyone question : 1 x 3 :'

a) Show that the vectors Ci = 2l - J + k, b = l - 3J - 5k and c = 3l - 4J - 4k when

l, J, k are unit vectors parallel to coordinate axes from the sides of a righ

angled triangle.

OMR ~ Ci = 2l-} -i k, b = l- 3} - 5k ~<r~ c = 3l- 4} - 4k ~ ~ ~~ ~

f\£l'tt\9T~ ~~~ fi)~ ~ I ~~ l, J, k ~~ ~~~ 1C1f<l'1~ ~ ~

~ >j~I~~IC1I

. b) Determine a vector of magnitude 7 units perpendicular to both ~ = 3l + 4]-

and P = 2l - 4J + 3k .

~ = 3l +4}-5k ~<r~ P =2l-.4}+~k ~~~ '@-9@ ~ ~~ ~ ~ ~~

7~~1

c) Three forces 4[ - 6J + 3k, 3l + 6J - 9k and - 4[ - 2J + k are applied at the SaJ!

point. Find the work done by their resultant when its point of applicat

receives a displacement from the point A(2,-3,5) to the point B(3,-2,-I).

4l - 6J + 3k, 3l + 6J - 9k ~<r~ - 4l- 2J + k <rC1 R!Hf&t~~~ ~ 2fCm'll ~

mm'll f<l'1f&~ A(2,-3,5) ~ ,~ B(3,-2,-I) ~ ~Gl ~+ ~ ~

1~1G4~ ~Gl ~, ~ ~ I

1
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3 x 4 = 1210. Answer any three questions:

a) If D, E, F be the midpoints of the sides BC, CA and AB respectively of the

triangle ABC then show that AD + BE + CF = 6 .

1 x 3 = 3 <TND, E, F <l~ ABC f~'tC8BI ~ ~ BC, CA '(3 AB-~ ~ ~ ~ C"NR ~

AD + BE + CF = 6 I

b) If the position vectors of the three points A, B, C be 1+ J + k, 21+ 3J + k and

31 - J + 4k respectively, find a vector perpendicular to the plane ABC.-4k where

s of a right

c} Let Ci = i + J + k: , c = J - k be two vectors. If the vector b satisfies a x b = c and

- - - 5- 2- 2-a . b = 3 , show that b = - i + - j + - k: .
3 3 3 ,

<TN Ci = i + J + k ~<f~ ~ = J - k ~ ~ b C~~C~~ ~,

~~~',~~~ b=51+~J+2k
3 3 3

- - -axb=c ~<f~ a· b = 3

d) . Prove that (-;.x ~ )x (y x 8) = ~ [ y 8 a]- -;.[ y 8 ~] . Hence prove that if -;.,p,y,"8 are

coplanar vectors, (a xP) x (y x 8) = 0 .

a at the sam

f applicatio

G,- 2,-1).

- - - - - ---~~ ~ ~ (a x P) x (y x 8) = P [ y 8 a]- a [ y 8 P] ~<f~ ~~ C~ ~'1 ~,

~ -;.,~,y, "8 ~~ ~ ~<;J~ ~ ~ (-;. x p ) x (y x 8) = 6

e} A force F = (2, 2, 9) is applied at the point ( 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) ~ (4,2, -3) ~ ffi?:l1'51 ~ ~I Q (2,4,9) ~ jjTC~ ~
- .

~l~C<P~ ~ ~<f~ direction co~ine ~MR~ ~ I
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Group - D

( Full Marks: 25 )

('~: 25)

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

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

i)
Find the domain and of the function I x - 5 I , where x is a real variable.

x-5

I x - 5 I \5fC9j'¥<lSfG'!:I~~iM@ \5f~C'f l.£l~~ range set R~ ~ C1r~ x l.£l~ ~x-5

~I

ii) r
Find un.J x - 2 if it exists.

x~2 .

xiii) Find the length of the Cartesian su b-tangen t of the curve, Y = e 2 .

1

x

y=e2 ~<lSIc\b~N~~~R~~1

b) Answer anyone question:
1 x 3 =

i)
If / (x, y) = tan"! Y + sin"! Y, find the value of x 0/ + Y 0/ at the pain

x x ~ ~
(1, 1).
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ii) Find YIO if Y = cos ' X .

iii) Show that the radius of curvature at any point on the curve

s = a log tan ( : + ~) is a see \jJ

~ G<r s = a log tan ( : + ~) ~~ G<rc<l5R ~ ~ <nPl1~ a see \jJ

1 x 2 = 2
12. a) If Y = (x2 - 1t ,then show that (x2 - 1) Y 2 + 2xy .1 - n (n + 1) Y = O.n+ n+ n

5

b) . i) Find the radius of curvature for the cycloid
y=a(1-cos8) at any point 8.

x = a (8 - sin 8 ) ,
3

x = a (8 - sin 8 ), y = a (1- cos 8) cycloid-~ G<rc<l5R 8 ~ ~ <nPl1~ ~

~I

ii) Find the radius of curvature of the curve x3 + y3 - 2x2 + 6y = 0 at the
ongm. 2

13. a)
.

Show that the pedal equation of the parabola y2 = 4a (x + a) with respect to the

origin is p2 = ar . 5x
2

b) For the function f (x) defined by

f(x) = I, x < 0

= 1+ sin x, 0 ~ x < 2:
2

t the point = 2 + (2: _ x)2 2: ~ x
2 ' 2

Prove that f (x) is derivable at x = 2: but not at x = O.
2

3+2
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I( x) \5fC~ ~9f ~~~

62

I(x) = 1, x < °
= 1+ sin x , °~x < ~

2

= 2 + (~ - X)2 ~ ~ x2 ' 2

14. a) If V = I (u) where u is a homogeneous function of degree ri in x, y and z, s
au au au authat x-+y-+z-=nu-.
ax ay az au

u , x, y ~<r0 z-~~ n-~ ~~ ~~~lf\£l<P \5l1~~ I ~ V = I(u )
au au au au

x-+y-+z-=nu-
ax ay az au

b)
x2 _ y2

If I(x,y)=xy 2 2' (x,Y)i=(O,O)
x +y

= ° , (x,y)=(O,O)

Show that I (0, 0) :;t I, (0, 0)xy yx

Which of the conditions of the Schwarz Theorem is not obeyed by the fune
I(x,y) ? . 4

. x2 _ y2
I (x, y )= xy 2 2' (x, Y) :;t (0, °)

x +y

= ° , (x,y)=(O,O) ~

I (x, y) \5fC~ Schwarz ~9f9fft'ffif ~ ~ ~ ~ on ?
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15. a)

§. §.

. x2 + y2 af af
If f (x, y) = r: C then show that x - + y - = 2f (x, Y ) .

-i x -...;y ax ay
2

§. §.

x2 + y2 . af af
f(x,y)= r: C ~"i~Qr x·-+y-=2f(x,y.)-v x - ...;y. ax ay

b) If u = f (a.x2 + 2hxy + by2 ), u = $( a.x2 + 2hxy + by2 ), then show that

a ( au) a ( au)ay u. ax = ax u. ay .
4

a ( au) a ( au)ay u. ax = ax u. ay

c) If U = f ( y ), show that x2u + 2xyu . + y2u = 0 .x xx xy yy
4

Group - E

( Integral Calculus )

(~~Hpi1 ~)

( Full Marks : 10)

( '1~ : 10)

Answer anyone question : 1 x 2 = 2

a) Showthat

1 .2 .
f 1+ xcosxlog -- dx = 0

e 1-x
1-2
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1
2

f 1+ xcosxlog -- dx = 0
el-x

1-2

b)

!!:
2

0f~c<:r, f(a2cos2x+b2sin2x)dx= 1t (a2+b2)
o .4.

c) Find by integration the area of the triangle whose vertices are ( 1, 3 ), ( 0,0
and ( 1,0 ).

>j~l<lSC1t"l~ >jl~IC~I. ~ M'tceT~ ~ ~@l4. ( 1,3 ), ( 0,' 0 ) I.£l~~ ( 1,0 ) W ~

~I

17. Answer any two questions : 2x4=

a) f 1- sin xEvaluate: eX dx
1- cos x

~R~~: f eX I-sin~dx
1- cos x

b) Evaluate: Lt [1 + n
2

n
2

+ 1 ]
n ~' co n (n + 1)3 + (n + 2)3 +... 8n

c)
1!.

.41
Show that if I = f tan n X dx then, I = -- - I 2 .

n . n n -1 n-
O
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3 ), ( 0, 0 )

2 x 4 = 8
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E.
4

<JW In = J tan" xdx ~ ~ (}f'<JR Qr I = _1_ - In n -1 n-2
o

d) Evaluate : J . dx
1+ 3ex + 2e2x

Group - F

( Differential Equation )

( Full Marks: 10 )

( '1~: 10)

18. Answeranyone question:
1 x 2 = 2

a) Find the differential equation of all circles which passes through the origin and

whose centres are on x-axis.

b) Find the equation of the curve whose Cartesian subtangent is constant and

passes through the point ( 1, 1 ).

c) Solve: (x+y)(dx-dy)=dx+dy

~~ ~ : (x + y )(dx - dy ) = dx + dy

IF-029 I
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19. Answer any two questions:

66

a) Solve: xdy - ydx - 2)x2 - y2 dx = 0

~~ ~ : xdy - ydx - 2) x2 - y2 dx = 0

b) Solve: dy + Y logY = JL (log Y )2
dx X x2

~~ ~: dy + Y logy = 1L(logy)2
dx X x2

2 x c

c) Find the singular solution of the differential equation y = px + P _ p2; p = dy
dx

y=px+ p- p2; p= dy Ill~~ ~~ singular ~~~ ~I
dx

d) Solve: dy = x3 cos ' Y - ~ sin 2y
dx x

~~ ~: dy = x3 cos ' y -~sin2y
dx x


