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West Bengal State University

' BA./B.Sc./B.Com. (Honours, Major, General) Examinations, 2013

Part - I

MATHEMATICS — GENERAL
Paper - 1

uration : 3 Hours | [ Maximum Marks : 100

The figures in the margin indicate full marks.
ey el AR oo |

GROUP - A
et -»
( CLASSICAL ALGEBRA )

( Ftene Jemifas )
( Full Marks : 25)
(sfam e 25)

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

S TR 2 8 O (T (W ¥ib e Bad e |

. a2 Answer any one question : 1x2=2

@ @ = 2re Taa v
Simplify : (1 - 1) (1-—1}

1

TR FF s (1-1) (1-%).
Form an equation of lowest degree with rational coefficients having
(\/_2— 1) and - 3 as two of its roots.

R degree-3 43S el ofsw v W Fw (V2 -1) @3¢ -3 A
wsofe Jem A |
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i) For any square matrix A, show that A + AT is symmetric.
A 93 square MFA T, FIN T A+ AT afoom |

Answer any one question : 1

A I 96 AT TEA et 3

0 - If flx) = 8x3—ax%+ 6x+ 6, find Fix) es'a polynsmisiil

M f(x) = 3x3-4x2 + 5x+6 T, OW@ f(x)@ (x+]

AR B AP I |
ii) Solve the equation :
X a -a
ixob =0
o TN 5 R
X
AW sgH I |a x b | = 0.
D e

iid) Give an example to show that AB # BA, where A, B arel
matrices.

G3fS BHIZAR AL AW @, AB # BA, R A, B WiG# 7 |
Prove that if a, B, y are reals and cos o + cos B + cos y=0 and
sin o + sin B + sin 7 = 0, then cos 3o + cos 3B + cos 3y = 3 cos (0 +§
sin 3o +sin 3B +sin3y=3sin(a+p +7).

% o, B,y ISIMAN A GR cosa+cosP+cosy=0 €
sin o + sin B + sin v = 0 TF, O3 (HIH (T,

cos 3o + cos 3B+ cos 3y=3cos (a +P +7)

sin 3o +sin3f +sin3y=3sin(a+pB +7).

If u+iv=tan (x+iy), showthat u?+ v2 + 2u cot 2x = 1. Also pro
u?2+v24+1-2vcoth2y=0.

IR u+ iv=tan (x+ ly) T, SR GIA T, u? +v2 4+ 2ucot 2x=1 |9
@ u?2+v2+1-2vcoth2y=0. ;
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If a, B,y are the roots of the equation x3 +3x+ 1=0, find the equation

whoserootsare%+a.%+%and%+%. 5

W a.ﬁ,y.x3+3x+1=0ﬂﬂwqﬁa%®,wammﬁaﬁﬂqﬁcﬁwm

=of %4»%, %+% IEES %+a

1x3
',Y.

Solve by Cardon's method : x3-18x-35=0. 5
FTE AGTOCS TN I s x> - 18x-35=0.

alin(x-o-

(x+ 1)
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
g I A 2b b-c-a 2b =(a+b+c)3.
2c 2c c-a-b

Solve by Cramer’s rule :
3x+y+z=4
B ar€ "' x-y+2z=6

x+2y-z= -3.

< |
e Cramer-43 fREC iy %
and
‘, 3x+y+z=4
B a+pt
e B x-y+2z=6
x+2y-2z= - 3.
3 2 -6
Express the matrix 0 -1 4 | asthesumofa symmetric and a skew
5 -2 0
symmetric matrices. 4
3 8 2 -6
1. Also prov
0 -1 4 Waﬁa@eaﬁmmmﬂwmw
- 5 -2 0
t 2x =1 1.

- |
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5 3

b) Find the inverse of the matrix A = [ J and hence solve the eq

-2 2

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

5= .3 .
A={ . Q}ﬂmaﬁmmﬁﬁwa«aam

AN ANy I

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

IR e
c) Find the rank of thematrix | 3 5 2
4 8 O
1 e R
3 5 2 |wiffua s Refa e |
4 8 O
GROUP - B
e -«
( Full Marks : 15)
(sfef s 15)

Answer Question No. 6 and any one from the rest.

LR Y 8 T (A (I D AT T e |
6. Answer any one question : 1

@ (@ G0 AT Ta e ¢

a) Find the angle of rotation of the axes about the origin which transfof
equation x2-y2=4to x'y’' =2.

TR AT STHFAE IS (I WREA A x2 - y 2 = 4 FOwee(
AP PR @ |

b) Find the angle between the pair of straight lines represented by thee
3x2 - 10xy + 3y2 =0.

3x2 - 10xy + 3y 2 = 0 FREALERI TSNS (PR T Fefn 2 |
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Find the rectangular Cartesian co-ordinates of the point whose polar

co-ordinate is [ 2. % ) :

@ R - (2. %),wmﬁsﬁnwﬁﬁw |

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 TNRAATTE W IR ~AfReTe I 92 G &
4fea sfaw Jfoe I ©f fFga |

If PSP' be a focal chord of a conic, then show that é, +

: = % where [

Sp!

is the semi-latus rectum. 6

pop! i S ficen RRmA W1 20, O (AW (X 55+ 557 = 2, o 1o
qi:_'95|3|

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

perpendicular to the pair of straight lines
ax2+2hxy+by2=Ols bx2—2hxy+ay2=0. 4

G @ ax2 + 2hxy + by 2 = 0 IREERAEED T o7 AAERAE T PR, O
e 78 bx2 - 2hxy + ay 2 = 0.

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

A (4 STRRE WS e Ued I SeifAafEe A |

Find the locus of the poles of the tangents to the circle x2 + y? = 2ax with

respect to the circle x2 + y2=a?2. 5

x2+ y2 = a2 gafba MeATs, x2 + y2 = 2ax J0GF >rfrelm @ AwrAD
T |
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GROUP - C
Rt - ot
( Full Marks : 15)
(ofTs15)
9, Answer any one question : X
@ o e o B fi ¢
a) Prove that the three points whose position vectors are T+ 2_? + 3k,

N

-1 —j\ + 8Kk and -47 + 4_? + 6Kk form an equilateral triangle.
™3 @, fo=f6 7% wa position vector 1 2_? +3R . =1 —-j\ + 8k @&
- 47 + 47 + 6k, 93T v fage o7 3 |

b) Determine a unit vector perpendicular to the plane of
«=47+37-R and B =27-67 -3k
a=4%+3} -k 9t B =2% -6} - 3k coBaufda o SoR 77 @
FPA |

c) Find the work done by the force _Pz =-214 39 + 4k whose
application is given as displacement from the point A (2, -1, -2
point B(-1, 2, 3). :

A(2 -1, -2)Rb@ B(-1, 2, 3)RMafswmws F=-214
MR R IO [efar 32 |

10. Answer any three questions : 3

@ @ ol R Oex fa ¢

a) Prove by vector method that if the diagonals of a quadrilateral b
other, then the figure is a parallelogram.

930 FPYCER Rq T A=A ARAfes 33, SF (37 “Efere o
9o ANBRS |

b) Find the moment of the force 37 + Kk acting at the point (2, -1,
the'point (1,2,-1).

3T+ kaafo (2,-1, 3)R o o s 2= 1 (1, 2, - 1) o
I Wi [y 3 |




lxé
b3k,

Bk a2

g 9T

whose po 5,
= 1, —2') o

- 27 + 37 4

feral bisect
el T
=
Fq3 3ICe *

3

&)

-y
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Show that [Ex y &5 —‘?xt—x). :X—ﬁ)l = | o E’ —7)12'
MA@ [Fx7. Yxd. axBl=01a B 71°
If ?x). 3 Ty) be three vectors such that 3+?+7=6’ and | a | =
_)
B |=4 | 7Y |=6 showthat & .B+B .7+ 7.0 =-28
B 0. B, 7 THWA L+ P+ 7=0 9 | a|=2
—
1B 1=4 | 7]|=6 SRGANA o.P+B.7+7.0a=-28
— -y
In a parallelogram PQRS, prove that PR - QS = 2 PQ.
PQRS % AR, oWl ¥ (1 PR - 06 = 2 PD.
GROUP - D
et - v
( Full Marks : 25)
( off 825 )
Answer Question No. 11 and any two from the rest.
9> W2 8 O (T (P gD ere B e |
Answer any one question : 1x2=2

@ W =6 oria T e ¢

i) Find the range of the following function :

1

SUx) = 3" cosax -
e srersaa o Ada 39 ¢
1
fix) = 2 -cos 2x°
i) Evaluate: Lt (l—x)tan’—tzic.
x—1
WA TE: Lt (1-x)tan"2—x.
x—1
i)

straight line y=4x-57
y = x2 ofEgehys @F Rre ofFe el y = 4x-5 IR T

W ?

At what point is the tangent to the parabola y = x2 parallel to the




12.

13.
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b)

b)

b)

Answer any one question :

@A W G3fH AT TG e ¢

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

your answer.

flx)=1-x2/3 s@@@ [-1, 1]-9, 98 NTFIHI CF Rolle-R &
fo acaren 2 Seraa AorE i e |

2 = XY ou du _
ii) If u= cos x+y’ prove that xax+ya = 0.
A -1X-Y L PRI
I u= cos x+y@,mﬁmﬁmm x5o+ y_o.

iii) Find the maximum and minimum values of the function

flx) = 12(logx+1)+x2-10x+ 3.
flx) = 12(log x+ 1) + x2 - 10x + 3, 9% WHHIMHI 537 ¢ TN
PEA |

State and prove Lagrange's mean value theorem.

Lagrange-g3 N4 NIW SA«Mi0 R® @ ewe a3 |

Show that for the ellipse x_i &b% 1, the radius of curvature at (§

equal to half of the latus rectum.

x*
(A @, ~5 + % 1 Gogefba (a, 0), (3 IFe! JFINER T Fogeha
TR SE |

If Ix+ my = 1 is normal to the parabola y?2 = 4ax, then prove that

ald® + 2alm?2=m?2 .

I e+ my = 1 WA y 2 = 4ax wEgSHa wfoery 27, o o w=E,

al® + 2alm?2 =m?2 |

- Show that the area of a rectangle inscribed in a circle is maximum wh

square.

AN (A (P J06 TRARS HHOTHER (AP 743 703 afM afd efrsa 3 |
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1x3=80 4§ If u(xy)=r(x2+2yz y2 + 2zx ), prove that
)
, (y —zx) +(x —yz) -—+(z xy)a—:,::O. : 5
1] ? Justify '
; t.lfy.‘ MM ul(xy) =f(x2+2yz. y2+2zx) T, O AN I (@,
2 _ ou 2 _ ou ou _
le-a3 Bo=I (y2-2x) 55+ (x yz) 8y+(z -xy) 5; = O
;2_,29__2 ; (x,y) # (0, 0)
b flxy) = Y
0 otherwise
0. Show that f( x, y) is not continuous at origin. 3
—' 23 (xy) # (0. 0)
EAT A
0 A TE
¢ o W el AR @ f(x y) TrwIH RS TS |
‘ ¢ Showthat z= f ( x?2 y) where fis differentiable, satisfies xgjzc = 2y3—z.
2
R @ z= f(x2y), @AA [ SRR, x%% = 2y Wﬁwﬁﬁ
feat(a, 0)18
j I |
b Lo W
ey If ym+y m = 2x, prove that
e 0 (x2-1)yy+xy,-m2y=0
t) (xz—1)yn+2+(2n+1)xyn+l+(n2—m2)yn = 0. 2+3
that : :
M} oym+y m = 2x T SR A FFH A
- ) (xz—l)y2+xyl—m2y=0
i) (xz—l)yn+2+(2n+l)xyn+l+(n2—m2)yn = 0.
qum when it by If limo x(lfaco)js)c)—bslnx = 1, then find the values of a and b. 5
3 x -

R i x(1+ acos
x—-0 X

x)-bsinX _ o omrm, a, bR T R 79 |

3

i
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GROUP - E
Retat -8
( Full Marks : 10)
(sfme10)
16. Answer any one question :
@ @ o v Ted i 3
Vx dx

a) Evaluate : oy e B

. Vx dx
e gt Jm
(1

b) Show that : J‘ |sinx+cosx|dx=2\/_2
0

T
™AW @, J. | sin x + cos x | dx = 2V2
0
r/2

\Isin X

dx.
Jcos x + Vsin x

c) Evaluate : J

0
n/2

W Ao e 8 PN
Jcos x + Vsin x

0

17. Answer any two questions :

ale ok ke EAERECE
V1-sinx -x/2
a) Evaluate : J I o x 2 dx
2 V1-sinx -x/2
FNTS 2 8 J S dx

b) IfI,= J.x"e‘u dx, then prove that al , +nl_ _, =
the value of I, .

w1, = Ix"e"x dx T, SR @AW @al , +nl,_; =
I ,~93 71 fRefa = |




1 x 2.

2 X 4 =4

ence fin

EUE A |
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n

2
0 Find the value of lim A :
2 2
im ) T R T el T
i 2 r=l(n2+r2)'

CcosS X + 2 sin x

d) Integrate : f e S dx.

3 cos x+ 4 sin x

ATTS T 3 J copxtIanx .8

GROUP - F
et -5
( Full Marks : 10)
(s s10)
Answer any one question : 1x2=2
[ (W = fo ATz Oea i ¢
3 Find the differential equation of the family of circles having fixed radius r.

rPTY R 3@ (MG TRa AT Ao I3 |

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

(cosy+ycosx)dx+(xsiny—smx)dy=OWﬂ§IW°fﬁ exact &1 Az
FFA |

0 Find an integrating factor of the differential equation y (1 + xy ) dx- xdy = 0.
y (1 +xy) dx - xdy = 0 SR FAN263 926 integrating factor Fea % |

Answer any two questions : 2x4=8

R (@ 46 2R Oes i 8
3 Solve:(x2+y2+4)xdx+(x2—y2+9)ydy=0.

AN I 2 (x2+y2+4)xdx+(x2—y2+9)ydy=0.
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b) Obtain the general solution and singular solution :

d
p=log(px-y): p= gff-

AR AMGH G2 singular FN4R [ T ¢

d
p=log(px-y): p= a%-

Solve : g—g + 2xy = xy 3.

YA TFH 2 g—)%+2xy=xy3.

Solve : y(2xy+1)dx+x(1+2xy+x2y2} dy-=0.

ANIYH PP 2 y(2xy+1)dx+x(l+2xy+x2y2) dy = 0.




