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West Bengal State University
B.A./B.Sc./B.Com. (Honours, Major, General) Examinations, 2013
Part - I

MATHEMATICS — GENERAL
Paper - I

Duration : 3 Hours | [ Maximum Marks : 100

The figures in the margin indicate full marks.
eirag AeAefe s ores |

GROUP - A
et -3
( CLASSICAL ALGEBRA )
(Fifre Jemfas )
( Full Marks : 25)
( Aefane 2 25 )

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

> AR e € W (A (A b Arwa Bea faw |

1. a) Answer any one question : 1x2=2

@ (3 G fe evsa ea e ¢
i) Simplify : (l—tl(l-—%}

e I (1 -1) [1-{—).

ii) Form an equation of lowest degree with rational coefficients having
(V2 -1) and - 3 as two of its roots.

R degree-a 9o Nzadt 9w v aa qfo e (V2 -1) @az - 3 @3z’
wgoiafE Jom He |
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b)
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For any square matrix A, show that A+ AT is symmetric.

iii)
A»ﬁ'ﬂ“ﬁsquareﬂﬂfﬁﬁ{ﬁ,mﬂﬂd A+AT afeo |
Answer any one question : | | .lx 3 - 3
@ i i 2fvsa Ted e 2 |
i) If f(x) = 3x3-4x2+5x+86, find f(x) as a polynomial in (x+ 1).
A f(x) = 3x3-4x2 + 5x + 6 T, OW [(x & (x + 1) oMW
ARSI ST AP I |
i) Solve the equation :
x a a
a x b| = 0.
b b x
x a a
A g e | a x b | = 0.
| b b x
iii) Give an example to show that AB # BA, where A, B are non-null

matrices.

o<} Bzt AR (AW @, AB # BA, IR A, B Wiflis 7 |

Prove that if «, B, Y are reals and cos a + cos p +cosy=0 and

sin o + sin B + sin y = 0, then c033a+cos_3|3+éos37=3cos(u+|3+y).

sin 30 +sin 3B +sin 3y=3sin (a +p + 7). ' 5

i o, B, y AT R TA R cos o +cosP+cosy=0 ¢

sin o + sin B + sin y = 0 T, O (MW (3,

cos 30. + cos 3B + cos 3y=3cos (o + P +7)

sin 3o + sin 3B +sin 3y=3sin (a+p +7).

If u+iv=tan(x+iy) show that u2+02+2ucot2x=l.Alsoprbvethat

u2+v2+1-2vcoth2y=0. : 5

W w4+ iv=tan (x+iy) %, OR@ (AR @, u?+ 0?2+ 2ucot 2x=1 | WS AN
@ u2+v2+1-2vcoth2y=0.
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3.

a)

b)

b)

If o, B.y are the roats%fthe equation x3 + 3x+ 1 =0, find the equation
¥y «

whose roots are F+ %anda+},. 5

W o, By, x +3x+1_0ﬂﬁwqﬁaﬁww,mma$t%ﬁﬂﬂﬁﬁ=fﬂwm

ﬁ’rwaﬁﬁ+% - %mzl»f—

T
Solve by Cardon's method : x3 - 18x - 35 = 0. 5
G #R(OTS MY FF ¢ x3 ~ 18x - 35 = 0.
a-b-c 2a 2a
Prove that 2b b-c-a 2b =(a+b+c)3. 5
; \ 2c | 2c c-a-b
a-b-c 2a 2a :
o7l T 2b b-c-a 2b =(a+b+c)3.
2¢ 2c c-a-b
Solve by Cramer's rule :
3x+y+z=4
X-Yy+22=6 '
X+2y-z= -3. oo _ | ' 5
Cramer—«ﬂ“ﬂﬁ?ltﬂwmms
3x+y+z=4
X-y+2z=6
X+2y-z= -3,
3 2 -6

Express the matrix | 0 -1 4 | as the sum of a symmetric and a skew

| 5 -2 0

‘symmetric matrices. : | _ 4
3 2 -6
0 -1 4 | mifefe oo afeom e gaft Refesm wilicm s e gem
5 -2 0

|
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b) Find the inverse of the matrix A = |: Z : :I and hence solve the equations :
5x+3y=.2:-2x+2y=1. . 4
5 3
A = {_2 2] Wiffata Rede MmiGs PR sea 9r-93 M Hiex rew
ARl AL 9 ¢
5x+3y=2; -2x+2y=1.
1 1 &
c) Find the rank of thematrix | 3 5 2 |. _ 2
| 4 8 0
1 1 2
3 5 2 |wiffwa s fefa 3w |
4 8 O
GROUP - B
Rt -4
( Full Marks : 15)
(o 2 15 )
Answer Question No. 8 and any one from the rest.
YR U G Y (F (P D ArNs T e |
Answer any one question : | 1x3=3
- (@ PN 936 AR TR e
a)  Find the angle of rotation of the Iaxes about fhe origin which transforms the
equation x2-y2=4to x'y! =2. _
R AATS THGAE I (I RSN I x2 - y 2 = 4 AN x‘.y" =2
HNFACH] S 3 | !
b) Find the angle between the pair of straiéht llnes represented by the equation

3x2 - 10xy + 3y2 = 0.
3x2 - 10xy + 3y 2 = 0 FREAITRA WS (HICR WA Aef w21 |
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c)
7 a)
b)
8 a)
b)

c)

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

co-ordinate is (‘2.. % )

@ g3 -y (2. g)-.mmﬁﬂmﬁ«faw r
F

Reduce the equation 5x2 -6xy + 5y2-4x-4y -4 =0 to its canonical form
and find the nature of the conic. 5+ 1

5x2 - 6xy + 5y 2 - 4x - 4y — 4 = 0 FNAICE WP WP *ifiTe T 98 G

agion st sfbe wea o g |

1 1 2
1

If PSP! be a focal chord of a conic, then show that sP*spl = - where |
is the semi-latus rectum. 6
PSP i aafb afiven MR ol 2, o o 1 s + Sp1 = . GO W

Aifeerg |

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

ax? + 2hxy + by2 =0 is bx2 - 2hxy + ay? = 0. . 4

AR @ ax? + 2hxy + by? = 0 FAARLIGEA o o7 AL N YARA, O
W9 28 bx2 - 2hay + ay? = 0.

Show that the radius of a circle remains unchanged due to a rotation of axes.

AW (Y SPal SRS IACE 9063 IPTY Sl e |

Find the locus of the poles of the tangents to the circle x2 + y2 = 2ax with
respect to the circle x2 + y? =a?2. 5

x? + y? = a? 3&fba AMACF, x2 + y2 = 2ax 067 el cr AwEadal Ff
$F |
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GROUP - C
et - o
( Full Marks : 15)
(oM e15)
Answer any one question : ' Jdx3=8
@ (@ b A0 T e 2
a) Prove that the three points whose position vectors are t+27+ 3k,

-1 - j\ +8Kk and -4l + 4_? + 6k form an equilateral tﬂang]e.
o (¥, feafb fa%] Awa position vector t4+ 2_? +3k, -1 -—_? -+ Sk UER
- 47 + 47 + 6k , = s fager o469 3@ |

b) Determine a unit vector perpendicular to the piane of
N N
v} =4?+3j—ﬁ and E’=2?—6}—3£.
o =41+3)-R @ B =2% - 6] - 3k cs3mfon orom Sofx o1y w3w (93 el
FE |

c) Find the work done by the force ? = - 21 + ‘33 + 4k whose point of
application is given as displacement from the point A (2, -1, - 2 ) to the
point B(-1, 2, 3). '
A(2. -1, -2) Rl B(-1, 2, 3)Rspamrs F =-2%+3} +ak
@b ar o] [ 3w |

Answer any three questions : | 3x4=12

@ W foafe 2o Tea fam 2

a) Prove by vector method that if the diagonals of a quadrilateral bisect each
other, then the figure is a parallelogram. '
@3l vovrea s A e Aufadfes 3, Wﬁ?ﬁﬂﬁf‘@t@ﬂqwmm
a3 fb e |

b) Find the moment of the force 3% + Rk acting at the point { 2, - 1, 3) about

the point (1, 2, -1).

3% 4+ Raaf (2. -1, 3) Rwre o 9 & | (1, 2, - 1) R seeies @63
giicad wia e s@a |



MTMG (GEN)-01 170

—_)

c) Showthat[ﬁ’xy.?x'&)._o?xﬁ’]:[?x’ﬁ)?]z
@A B xY. Yxd axBl=1a F 72

d) If 3. ﬁ Ty) be three vectors such that E)+E)+Ty)=8 and |-c_x) | =
1B 1=4. | 7| =6, show that . B+F.7+7.0=-28
WDt o B, 7 eWm@ o+ F+7=T aw |2 | =2

|
| B =4 | 7| =6 7@ . B+B.7+7.0=-28
' = —
e) In a parallelogram PQRS, prove that PR - QS = 2 PQ.
PORS 35 rafi, o #99 @ PR - 95 = 2 5.

GROUP - D
fRetot - %
( Full Marks : 25)
(w2 25 )
Answer Question No. 11 and any two from the rest.
SO 8 O (X (I 46 Araw e fiw |

11. a) Answer any one question : ' 1x2=2
QA 1 9= 2 Bax e 2

i) Find the range of the following function :
1.
f (x } = 2

- COS 2x °

Frafeifs sersala e Refy o ¢

1
Sflx) = §_-cos2x'

it) Evaluate : Lt (lhx]tan%x.
_ x—-1
T R e Le (1-x}tan’525.
x—-1

iil) At what point is the tangent to the parabola y = x2 parallel to the
straight line y=4x-5°?

y=x? aftgels @R Rre ofe =pfeld y = 4x- 5 smecaum sweam
Ll
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13.

b)

b)

b)
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Answer any one question : 1x3=3
@ (@ G 2o Sed i ¢

i) Is Rolle’s theorem applicable to f(x)=1-x2/3 in [-1, 1]? Justify
your answer.

Slx)=1-x2/3 s (-1, 1]-4, 9% SCr5a0a CF0a Rolle-9a So#imife
fo acaren ¢ Saraa woiew 3 e |

-1 X- ou Ju
i) If u= cos ‘;:%,provethat x&*”a_y“’-

- -1X-Y du Jdu _
™ u= cos Xy DRI, xGo Yy =

iif) Find the maximum and minimum values of the function

Jlx) = 12(logx+ 1)+ x2-10x + 3.
Slx) = 12(log x+ 1) + x2 - 10x + 3, 98 o2 53w @ o oW e
FE |

State and prove Lagrange's mean value theorem. 5

Lagrange-a8 34 5 Sofoiifs g © el w9 |

2 2
Show that for the ellipse ~5 + yb_2 = 1, the radius of curvature at (a, 0) is

X
a
equal to half of the latus rectum. 5

2 2 ;
i G, £—§+§—§ = 1 8%gefba (a, 0), (¢ 3o PP A TxAgeda afCera

A S |

If Ix+ my =1 is normal to the parabola y2=.zlax. then prove that

al® + 2alm?2 =m?2 . 5
i Ix + my = 1 @0 y2 = 4ax wftgea afess @, o o909 394 @,

al3 + 2alm2 =m? |

Show that the area of a rectangle inscribed in a circle is maximum when it is a

square. 5

A (W (PR 08 SRS SRerEE mwaﬁwmiﬁmfsmmw |
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14,

. 18,

a)

b)

c)

b)

If u(xy) = f(x2+2yz y2 +22zx) . prove that
(yz—zx)é;—;l+(x2—yz]%;:’-t+[zz—xy)g—g=0. ._ 5
i ‘ul(xy) = f( x2 + 2yz y2 + 22zx ) TW, OR@ AN I (3,

(y2--zx)g—i:l+(x2-yz) g—;xv(zz—xy %_12_1 = 0.

.If(x-yl - Xiey

0 otherwise
Show that f(x, y) is not continuous at origin. | 3
f(Jlty).. ;5%—2;‘("'9)#(0,0) |

0 G}

AR A f(x y) TAFI0 EARCS TS |

d

Show that z= f ( x* y) where fis differentiable, satisfies xg—f—c = 2y 5; .

_ 2
R @ z= f(x2y), @A [ SR, "x%ri = 2;;%E Togfice Fra
A | ' '

. SR, -

If ym+y m = 2x, prove that
i) (x2-1)yg+xy,-m2y=0
ii) (xz—l)yn+2+(2n+1)xyn+l+(n2-m'2)yn=0. - 2+3

1 1
M ym+y m = 2x TSR AT FPA

i) (x2-1)yy+xy,-m2y=0

i) (xz—1')yn+2+[2n‘*_'llxyn+1+(n2_m2]yn=0'

If lim x(l-l-acos‘ax)-bslnx: 1, then find the values of a and b. 5
x—0 X

M tim x(1+ acos
x=0 X

X)-bsINX _ ) oy o, a, b W Fef v |
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GROUP - E
fRetet - ¢
oy ( Full Marks : 10)
(s 2 10)
Answer any one question :

@ @ G eioea Tea e 2

a) Evaluate :

W Refa a2

x(x+1)

T
b) Show that : J |slnx+cosx|_dx;2\l§
0 :

T
™A @, I_l sin x+cos x | dx = 22
0

n/2

o  Evaluate: J Lt dx.

Jcos x + Vsin x

0
n/2

i+ ef e ¢ I y Bl %

Acos x+ Vsin x
0

Answer any two questions :

@ o b 2o Bed fw ¢
| NI-sinx _-x/2
a) Evaluate : J' T+ cos x _e dx

ANTTS 2 8 I vi-sinXx -x% gy

l + cos x
xMe®

b) If In=jx“e“" dx, then prove that al, + nl,_,
the value of I, .

I I, = Ix“e‘”‘ dx/, @@ Fal , +nl,_, = xn e
I3 Wi fefa = | ' |

1x2=2

2x4=8

. Hence find

, 9 99 (UF
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18.

19.

2
¢) Find the value of nu:w z (n_:lrz)slz .
n
um r§l (nZar ]3/2-mmﬁ*fﬂwm|

. cos x + 2 sin x
d) Integrate : J’ 3 cos x+ 4 sin x dx.

3 cos x+ 4 sin x

safire @ 2 J. cosx+2sinx i

GROUP - F
fRetat -5
( Full Marks : 10)
(9 s10)
Answer any one question : . 1x2=2
(T (W G0 2eaa T A ¢
a) ' Find the differential equation of the family of cirqleé having fixed radius r.
wwu’ﬁﬁiqgmﬁawﬁwqmm |

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

lcosy+ycosx)dx+(xsiny—sinx)dy:OWﬁ‘ﬂﬁW‘Tﬁexactﬁi-mﬁ‘fﬂ
TP | '

c) Find an integrating factor of the differential equation y (1 + xy) dx- xdy = 0.
yll+xy) dx—xdy=0W’lm°Iﬁ§~ﬂ¢ﬁintegrating factor 57 Fa |

Answer any two questions : 2x4=8

@ W qfb oewg e e

a) Solve: (x2+y2+4)xdx+(x2-y2+9)ydy=0.

NG I 8 (x2+y2+4)xdx+(x2——y2+9)ydy=0.
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175 |

. Obtain the general solution and singular solution :

oy
p=log(pxsu): P= go-

YR YR G singular AR e 39
d
pP= log[px—y): p= ag,
— - -
Solve : .dx-i-_?.xy_—xy A
TN T ¢ g—*ﬁ+2xy=xy3._

Solve : y(2xy+1)dx+.x‘(l+2xy+x3y2) dy = 0.

MIMD (m'%l}"

A I 3 y(2xy+.1)dx+x(l+2xy+x292-] dy = 0.




