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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2010

PART — I ( General )
MATHEMATICS
Paper — I

Juration : 3 Hours ] [ 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 merks.

GROUP - A
faeiat -+
( Full Marks : 25)
spefatd - ¢

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

1. (@ Answer any one question S 1x2=2

@ GF 6 A Tag e ¢

1-i\n
(i) Find the smallest positive integer n, if ( f:ii J = 1.

[y

o ( iil]” = 1 T, O n-93 FTox 7 ezl A,
Q@A n 9B 4orSIe LS FA |

(ii) Obtain an equation whose roots are twice the roots of the equation

x3+3x2+4x+5=0.

Q3 GBT6 TN W FEa T3 AT x 3 + 3x 2 + 4x + 5 = 0 FNHANT
Neala faaq |
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For any square matrix A, prove that A + AT is symmetric and A - A7 is

(i)
skew-symmetric matrix, where A" is the transpose of matrix A.
A @R 93 a5 TifFR 20, &9 F91 @ A + AT @30 Bieafis ( Symmetric |
8 A - AT 936 &F8-FfGe ( skew-symmetric ) 53 1 AT 28 WfGR A-9z
% ( transpose ) |
(b) Answer any one question
117 119 118
(1) Without expanding, prove that 258 260 259 = 0.
397 399 398
117 119 118
258 260 259 = 0.
397 399 398
(i) If one root of the equation x4 -3x3-5x2+9x-2=0is 2 + V3, find

2. (a

the other roots.

M x4 -3x3 -5x2 4+ 9x— 2 = 0 FNeIBe 66 AT 2 + V3 TA, ©& W]
oafm I A v |

1 3 4
(i)  Find the rank of the matrix 1 5 8
2 2 0
1 3 4
1 5 8 wifiada rank Fda wam
2 20
State De Moivre's theorem and use it to show that "+ 3 " = 22" : cos v%n |
where o. p are the two roots of the equation x2 - 2x + 2 = 0 and n is any
positive integer. 2+
=2 2! cos ’Z

De Moivre-43 BA-mfG g 7 @R 97 AIRWCY G4 @ o+ B =
Q@AW x2-2x + 2 = 0 A0y Memn 28 o€ B, n-9%H IS TA M2



(b)

(@)

(b)

(@)

(b)

(c)

5 MTMG (GEN) 01

(i) Prove that tan{ ilog a-ib } - 2ab

a+ib[ a?2-b?2" 3

AN I (T tan{lloga_ib}=a2ab

a+ ib 2_p2-

(ii) Find a complex number z, for which e # = i. 2

If o, B, ¥ are roots of equation x3 + 2x + 3 = 0, then find the equation whose

roots are
2 2
B +x 5
o
Solve the equation by Cardan’'s method : x3-3x2 + 12x+ 16 = 0. 5

FIGIHT A0 NI x3-3x2 + 12x + 16 = 0 FNF4H YR T

l1+a 1 1
Prove that 1 1+b 1 —abe |1+141.1 3
rove tha = abc +atst el
1 1 l1+c
l1+a 1 1
auqe IeEA T 1 l1+b 1 = abc ]~-|..l.§.l.¢.l
' a b’ ¢
1 1 l1+c

Define a skew-symmetric determinant. Prove that a skew-symmetric

determinant of odd order is zero. 1+3

935 Refosry Refrrs-«3 ( skew-symmetric determinant ) % | | e F%1 (@ @
gl TR fRefer Rdffacsa ww <@

1 11
Find the rank of the matrix[ 2 2 2 J by elementary row operation. 3
3 5

1
1
3 2

1111
Elementary row operation-4d ARIT] [ % é g g Jﬂﬂfﬁ’ﬂﬁa rank €7 T
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5. (a)

(b)

(c)

AdjA _Adj A
Al ~ 1Al
adjoint matrix of A and I, is the identity matrix of second order. From thi

If A= ( g ?) then show that A . A =1, where Adj A is th

relation obtain the necessary condition for the existence of inverse of a squar
matrix A. 3+

5 2 AdjA _Adj A
tIf%A-(S l)m,wmﬂmmA.IA-l =1 Al

<=9 WIGH (Adjoint matrix ) @& I, feST F@ @31 VG (identity matrix ) 14

T AR 35 TG A3 Reidre WFH ( inverse of A )-93 SRITIR AT *1Sf
fAefy asea

A=1,, @@ Adj A, A4

Prove that (A~ ')T=(AT) ', where AT is the transpose and A ~ ! is th
inverse of matrix A.
T @ (A )T=(A7T)" !, @I A TZE A-99 %I ( transpose ) 93

A ! 756 A-93 ReIdS (inverse ) TG |

Solve, if possible. by matrix method :
FIYIR T, YR AGOTS AR B 3
x-3y+2z=0
2x+5y+2z=8
3x +y-3z=2.

GROUP - B
feotar -9
( Full Marks : 15)
sfam s ve

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

b /12 P 932 T (F- (IR B0 Ao 063 e ¢

6. Answer any one question 1 x3=

(@)

Find the coordinates of the point ( -2, 8 ) referred to new axes obtained b

rotating the old axes about the origin through an angle z In the positiv

direction.
AR AACE SFRCE ;. (I G 0 WRETR T TR AT AACF (- 2. 8
Rfoa -l wrgma F-E Rda I |



(b)

(0

(a)

(b)

(a)

(b)

()
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The gradient of one of the straight lines of ax2 + 2hxy + by 2 = 0 is twice the
other. Show that 8h 2 = 9ab.

ax? + 2hxy + by 2 = 0 A 763 G0 2T [ 2iadeF Red & WIW @
8h 2 = 9ab.

Determine the nature and length of the latus rectum of the conic whose polar

equation is% = 3 - 9cos 0.

Find the equation of the chord joining the two points whose vectorial angles are

o~ P and a + B on the conic lr =1 + e cos 0. Hence find the equation of the

tangent to the conic at the point whose vectorial angle is c. 4+ 2

L =1 +ecos 0 ofiten oia oxfys - B9 a+p CoBRAM IRAR R g

r

ICAMGTD GJ1-97 FHAG9 el Tam | Tr0soA @ MA@ o (SEEA (@2 [Fqee >t
Med [Refy wa |

Reduce the equation 7x 2~ 2xy + 7y 2 - 16x + 16y — 8 = 0O to its canonical

form and hence determine the nature of the conic. 5+ 1

7x2-2xy + 7y 2 - 16x + 16y — 8 = 0 MF4fbre wWWfi&1a ( Canonical form )
FARIS IF7 qaR I 24Pl fAefa =

Examine whether the equation x2 + 10xy + 25y 2 + x + 5y — 6 = O represents

a pair of parallel straight lines. If so, find the distance between them. 2+3

i x2 + 10xy + 25y 2 + x + By - 6 = 0 FAFAGD QBTG ANGAE FIARINI 7H©
472, O HFACA 7oa @y [efa aa=

If the expression ax + by changes to a’x'+ b'y’ by a rotation of rectangular

2 2
axes about the origin, prove that a2 +b2=a'“+b'". 3

PR Ters R WrFEd WREER T AWM ax + by AR a'x! + b y'- @
Aol 78, ©@ (PR @ a2+ b2=a'’+b'>.

Find the pole of the straight line Ix + my + n = 0 with respect to the parabola
y 2 =4ax. 4

y 2 = dax FIJTGE ACATS, e+ my + n = 0 FRARAMHI (@ [efn 32 |
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10.

GROUP - C
fTetst - o
( Full Marks : 15)
sfI= 3 ve

Answer any one question 1 x3=.

The position vectors of the points A and B are given by B=21+3 3\ - fé

(@
- A A —
B=4i-3j+2 k. Determine AB and find its magnitude.
_)
AeR BRm b coBazmE o =21+3)- ke F=at-35+2k af
(246 9a it WK ( magnitude ) [Refa 3w |
b If|a|=2|Bh|=3andd.b =2 find axb.
W | @1 =2 | B|=39R a.b =27, SR axb Wfzw |
(c) Find the vector equation of the line joining the points with position vector:
2% -3} - skand 87 -] + 3k.
271 - 3] -5k @ 81 -] + 3k co%w 7 R R 1 s TEwia oF
AT ey e |
Answer any three questions : 3x4=1
(a) Prove by vector method. that in a triangle ABC
b =a cos C + c cos A.
b =a cos C + ¢ cos A.
(b) Show by vector method that the angle on a semi-circle is a right angle.
CoBd RUGR AR (AR @, SEGER (19 MBI |
(© ]

Provelhal[3+? E’+? _)+?x) ]= 2[&> ?
3 P

Y
oIel Ik [?x)+? ?+T/) TY)+?Jl)]
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(d) @ and b are non-collinear vectors and ‘A = ( x + 4y ) a+(2x+ y+1)B

and§=(y—2x+2)71>+(2x—3y—l)T;.If 57=3—§thenfindxandy.

X=(x+4y)3+(2x+y+1)77) aR
B=(y-2x+2)ad+(2x-3y-1)D @AW a R b 45 wwafs (o33 |
i 5 A =3 B 20, O x IR y~a3 I e 3 |

(e) Find. by vector method. the moment of the force 4@ about a line through the

point ( 3, 1, 0) in the direction of the vector 3 T+4 3 + 12 k. The position
vectors of A and B are T+3 9 + k and 3 ? +5 9 +2k respectively.

(3.1,0) e e 374 4]+ 12 k coaa wfoqd siweiaa®a smsws AB A
a1 e 79 | A 9% B Ra (ot gRm adie 1+ 3 1+ kwaw3 T+5 )+ 2k
GROUP - D
fTetet -1
( Full Marks : 25 )

7TM $ 2@
Answer Question No. 11 and any {wo from the rest.
S W2 o 93 TR (Y-(R KD A BeR s o
1. (a) Answer any one question 2
@-(FIR g6 e Bext frat 3
(i) Find the domain of definition of the following function :

f(x)=cos"2xsﬁ.

fAsfEie sicopeaite Asea Siwe ( domain ) [ Fa ¢

f(x):cos"Z—x3_§.

(ii) Discuss the continuity of the function
J(x)=|x-1]atx=1, find f' (1). if exists.
J(x)=| x-1 | spssfd x = 1 Reges s [ fadfy sz
S (1)1 sfeg Aeta Gfdd wam [da s )

(iii) Find the radius of curvature of the curve x3 + y3 - 4x2 + 6y = 0. at
the origin.

x84+ y3- 4x2 4+ 6y = 0 ITFEDA FRHTs IF© YA Refa I3 |



MTMG (GEN) 01 10°

12,

13.

(b)

(a)

(b)

(@)

(b)

(c)

Answer any one question 3

Q- G35 A0 Tag fim ¢

2
(i) Ifz=e™™ . x=1tcost y=tsin t. obtain (cilf at the pointt=g.
2 v
M z=eW .x=tcost,y=tsmtiﬂ,@ﬁtzgﬁm &"—aamﬁvﬁq

IEA )

(i) fy-= xf y - find y (where y  is the nth differential coefficient of y
w.r.t. x) and hence find y, (0).

. X
Moy= T WOR y, R I (@A y L x93 FAGCE y-a8 n-ow

TE L5 ) 1 SRy, (0 )4 WA fAdfy T |

(i) Find the coordinates of the points on the curve y = x2 - 8x + 25, at
which the tangents pass through the origin.

y =x2-8x + 25 IrMa @ @ famre afe ~rfaaf yafssmd, s
g Refa e

If x=sin 6 and y = sin k 6, prove that
M x =sin 6 93 y = sin k 0 TF, O AW FF1 @A
(i) (1-x2)y,-xy,+k2y=0

(i) (1-x2)y (2n+1)xy,,,+(k2-n2)y =0

n+2

where y ,, denotes the nth derivative of y w.r.t. x. 2+3

QUE Yy . x99 AR Y99 n-OF JJH AR5 |

Find the pedal equation of r 2 = a 2 cos 26. S
r2 = a2 cos 20-9% AW A4 fAefa = |

Show that the curves r*"=a“'sec(n6 +o )and r*"=b " sec(nd +p)
intersect at an angle which is independent of a and b. q

MIWN @ ri=an"sec(nd+a) 93 rt=hnsec(nd+p)IPEA gHa (RS
Beoim @16 W a8 bad 8o RS v |

Show that for any curve the rectangle contained by the subtangent and the
subnormal is equal to the square on the corresponding ordinate. 2

A (A IFEIR 827 Q- [ wfFs Torwifs ¢ Sorafeas ail AfFe srersa o=
R ifba e oifde asfewtaa swm |

Find the radius of curvature of the curve x=acos 36, y=uasin36 at 6 =Z .

x=acos 30, y=asin 36 IR 6=Zﬁ“ﬁi§@®13ﬂ>ﬁ5ﬁ@¢?ﬂ [



14. (a)
(b)
15. (a)
(b)

(c)
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If u=log (x3+ ys+ 23—3xyz).showthat

2,9 ,9)V,.. 2o
ox Y9y T oz ) " TT(x+y+z)2” 5

IW u = log (x3+y3+z3—3xyz) Y O @AW @

9,9 .9 ), _ 9
0x y t oz u__(x+y+2)2'
x2-y?2
Iff(x,y)=xy.x2+y2:(X,y)?ﬁ(O'O)
=0 y (x,y)=(0,0),
examine whetherfxy(0.0)=fyx(0,0). 5
2 2
W flxy)=xy. o %3 0 (xy)#(0.0)
=0 v (xy)=(00)

OR@ f, (0,0) =4, (0,0) 2R Reeit 4T T |

_x2y? . ! ' du Ju
fulxy)s= x+y apply Euler's theorem to find the value of x 3x TV oy
Hence deduce that

d2u d2%u d2u
22U 2 -
Ix 2 +2Xy9xay +y dy 2 = 6u. 2+3
2 _
What should be the value of f(0) so that fdefined by f(x) =" : (x#0)
is continuous at x=0 ? 3

- X

2
£0)-93 31 F© T £ WSS T [ (x) = >— =5 x # 0 Wopwaba @l 13 <ff
x=0 e 57we 23 2
Find the range of the function f ( x) defined by

f(x)=J—jcc—l-;x¢O. 2

f(x)=L§‘(-J~ ; x# 0 QR &S f ( x ) WAFIHI range Fefa a3 |
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16.

17.

GROUP - E
Retat - ¢
Integral Calculus
e sffae
( Full Marks : 10)
e ¢ so

Answer any one question : I1x2=%

(@ . Show that : J f(x)dx=J [f(x) +f(-x)]dx
0

-a

J f(x)dx:j [f(x) +f(~-x)]dx
-a 0

(b) Evaluate : J tan ' x dx.

0
1

I [efy Feea J tan - ! x dx.
0

dx
x(x2+1)

(c) Integrate : J

ANIFS T 3 J. dx
x(x2+1)
Answer any two questions : 2x4=8
- 46 Ao Tax e
n/4
1
(@) If1_= tan " x dx, then show that I+ I _, = -7 . Hence deduce
0
the value of 1I,.
n/4
1 0
A’ 1= tan "x dx TSR @R @A [+ [, , = =, 4RO QAT

0
1,93 A Refa e |
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(b)  Evaluate : J' Xtan x 4.
sec x + lan x
e o xtlan x
I et e 2 Jsecx+tanxdx‘
(c) Integrate : J'
RIS P 3 J 220l ax
e x4-x2+1 7
(d) Evaluate : Lt [—l— . 1
’ "noe (Y2n-12  Y4n-22
| ot
nse. [V2n-12 4n - 27
GROUP - F
feetat -5

Differential Equation

( Full Marks : 10)
ﬁm LAY

18. Answer any one question :

MTMG (GEN) 01

1 x2=2

Form the differential equation of the family of curves Ax? + By 2 = 1 where A

(@)
and B are positive arbitrary constants.
Ax?2 + By 2 = | 3&N[REE (MR ( A € B AR 4T §idd ) WIFa] AN 5137 FFA |
2
(b) “If y=u (# 0) be a solution of the differential equation gxg +y 2 =0, then

y=cu(c#0,1)is also a solution.” Is the statement true ?

Justify your answer.
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19.

()

2

. d
M y=u(#0), a2

Y+ y2=0 et ANexaBa 9l AL 70 o

y=culc#0, 1) 8& ANFIEIT TAd Gafb Fgm 2@ | BfFH 5 o) 2 Tarda sl

ofeein e

Find the equation of the curve whose slope at the point ( x, y)is (1 + 2 x).

Determine the nature of the curve.

Answer any two questions :

@

(b)

()

(d)

Solve:%%:)%—cosz%.wherex:l,y:n/4.
' c dy _y o 2Y _ _
AN FFNE G = 5 ~ COS X,C?]W x=1,y=mn/4.

d
Solve : p(p+y) =x(x+y) [p:d—iJJ.

d
TANRAIFI e p(p+y) =x(x+y) |:p=a-)%:|.

smvezgg =(2x-y+1)2

dy =(2x-y+1)?2

AAYF PP 3 dn
X

Solve: (1 +y?)dx=(tan"!y-x)dy.

AN FPA2 (1 +y2)dx=(tan ! y-x)dy.

2x4=8





