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West Bengal State University
B.A./B.Sc./B.Com ( Honours, Major, General ) Examinations, 2014

PART -1

MATHEMATICS — GENERAL
Paper -1

Duration : 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 marks.

GROUP - A
et - &

( Classical Algebra )
( ifrerter Jrewifars )

( Full Marks : 25 )
( At 3 2e )
Answer Question No. 1 and any two from the rest.

> W2 oM @ W) (¥ (I %6 «Avew Ted e |

) a) Answer any one question : 1 x2=2
@ @ @36 247 e e
i) On the complex plane, let P ( z) be a variable point such that

| z+ 3i | = 4. Find the locus of P.

TifoeT O O P (2 ) 9T GF BTN 98 [0S | z + 3i | = 4 7 | P g

HpolY Fefy a7 |




b)

ii)

iii)
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3 _x%2_-4is exactly divisible by ( x + 2 ).

Show that x4 + x
@A A x* +x3 - x2 -4 B (x+2) 7 Rowy |

1.0
Show that the matrix {O J is orthogonal.

cwmcv[é _"J s ol ors Wb

Answer any one question : 1x3=8

@A @ 9% AT Teq = ¢

Solve the equation 4x3 +16x% - 9x - 36 =0, when the sum of two of

its roots is zero.

4x3 +16x2% -9x - 36 =0 AN FOMH I, EAE FPABE 7
Qoo TR = |

1 34
If A+I3= -1 1 3|, evaluate (A+I3 )(A—13 ),where
-2 -3 1
1. -0
Iy=10.1.°0
-0 .1
1 3 4
W A+I;=[ -1 13|27 @ (A+1,)(A-1; )95 7w Fefa v,
-2 -3 1
0. 0
@A I,=(0 1 0
g
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iiij  Solve the equation :

c
a

X+cC

If x+—1—=2005 0, then prove that x" +——1,—l =2cosnb.
x x

ﬂﬁx+l:2coseiﬂ,wwm xn+~17l—=2005n9.
X x %

= ( a, b are real ).
a® + b*°

Prove that sin [ i log

a-1ib 2ab
a+1ib

= (@ b AT 37 ) |
a2+b2

oA FFA (¥, sin[iloga“‘bJ s

a +ib

If o, B, vy be the roots of the equation x3 + 2x2 -5x -6=0, find the

equation whose roots are a (B +y),B(y+a)and y(a + ). 5

W x3 +2x2 -5x-6=0 TN A% o, B, y W, @ @ TN A5

a(B+y),B(y+a) @R y(a+p) O [y P

Solve the cubic equation x3 -15x-126=0 by Cardan’s method.

x3 - 15x - 126 = 0 fagre lieaft SICH *rafers ATUN F% |




a)

b)

a)

i ot ;oo
o
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g e
Prove that |b ¢ 'al = —(as + b3 +c3—3abcj. 5
C +9:=b
& b ‘¢
NI PEI A, |b ¢ a =—(a3+b3+c3—3abc)
Ca: b
Solve by Cramer’s Rule : 5

3x+2y+4z=19, 2x-y+2z =3, 6x+Ty-z= 17,

Cramer-93 SI@ A ys 359 ¢

3x+2y+4z=19, 2x-y+z =3, 6x+T7y-z=17.

1 g

If A=|2 1 2|, showthat A2 —-4A-5I, =0, then obtain A™".
e v

[ O null matrix |. 5
} g

W A=|2 1 2|TW SR A A% -44-51, =01 TEF A-! fRefy
9 ooy

FFA | [ 0 WA |




6.
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1 1 2
b) Find the inverse of the matrix 2 -1 3 | and using it solve the
R e Lt i |

following system of equations :

x+y+2z=4, 2x-y+3z2=9, 3x-y-z=2.

5
1 1 2
2 -1 3| witalbs Re@e mitw [y soa @32 @3 o Pk
3 -1 -1
TPl T P ¢
xty+2z=4, 2x-y+3z=9, 3x-y-z=2,
GROUP - B
faert - 7
( Full Marks : 15)
( 7= ¢ ve )
Answer Question No. 6 and any one from the rest.
L R YW 8 ] (T (P GV ATHT T v |
Answer any one question : 1x3=3

@ I 96 AT Teq fue ¢

a) Find the new origin on the x-axis so that the equation y = mx + ¢ reduces to

the form Ix + my = 0.

x—W@%WWﬁWWWy‘=m+C SN Ix + my = 0
TR SR G |
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b) Find the angle between the pair of straight lines x2 + Sxy + 6y2 =0

x2 + 5xy + 6y? = 0 TERIREA WIS et efa s

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

e T
co-ordinates are k2, 3 1 i

@ faa o Lz, 2n),®Tﬁ@(ﬁﬂW¢ﬁcﬁW|
)

1 a) Reduce the equation X2 6xy + y2 _4x -4y + 12 =0into its canonical

S+1

form and identify the conic.

x2 _6xy + y2 — 4x - 4y + 12 = 0 FAAMTE wIe] AT sifaers T @R Gl

f eigfen 3l © fos 7|

!— -1+ ecos 6, then show that
L

b) If 2 - Acos 0 + Bsin 0 touches the conic
r

(A-e)+BisLk

L Acos® + Bsin@ FIEl ! _ 14 ecos 0 IRHwe = 3@, O@ @3N
' G

i

r

@ (A-e)2+B?=1.
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8. a) For what values of A, the equation x? 4 Axy - 2y2 + 3y - 1=0 represents a
pair of straight lines ? 2

x2 + Axy - 2y? + 3y - 1 =0 FNFIHCS A-97 T IS 7@, @ft 93f. FEEIRE

> RerrewEs T HS T S T -

b)  If the pair of straight lines x? - 2pxy - y2 =0 and x?- 2gxy - y? =0 be

such that each pair bisects the angles between the other pair, prove that

pg+1=0.

MW x2 - 2pxy - y? =0 @R x2 —2gxy - y? = 0 AR (TOIBET @ TW @

fSfb el werfba wesfs @FeeEs TRISF, $@ @I @ pg+ 1 = 0.

c) Show that the locus of the poles of the tangents to the parabola y2 = 4bx

2
with respect to the parabola y2 = 4ax is the parabola y2 = ia——x - 6

R @ y? = 4ax SRGEeT MoE, y? = 4bx  WRRTE hfeslE oEE
2
Awroebe goft wikge, T@ wfiead y2 - __4‘; X

|
ﬁ




.
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GROUP - C
faeta - o

( Full Marks : 15)

( Af= 5 ve )
Answer any one question : 1x3=3
@A @A @3f6 oraa Ted A ¢
= A A A =P A N A
a) Show that the vectors a=20"T1Ftk, b=1i-3j-5k and

b)

=) A A A AN SN
c=3i-4j-4k where i, j, k are unit vectors parallel to co-ordinate axes,

form the sides of a right angled triangle.

—

= A A A A A N b A A A
MWN@ a=2i-j+k, b=i-3j-5k @R c=3i-4j-4k o33 &l
A
@2l SN g IReFre biTe @, @IE

ANBIAE @S (039 |

VAN AN
,j, k o=R g ww folba

A A A A A A
Find the angle between the two vectors 21 +2j -k and 61 -3 +2k.

AN

A A A A A
2i+2j -k @2 61 -3 j +2k (IF A TGS (P A AN 3767 |
A /AN A N
Find the work done by the force @ F = -2i+3j+5k whose point of

application is given a displacement from the point A (2, - 1, - 2) to the

point B(-1, -2, 3).

A(2 -1 -2)Ffe B(-1 -2 3)FRY e Fw e

—

A A A
F=-2i+3j+5k @08 o[l P el 2|
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10.

Answer any three questions :

3x4=12

@ @ foaft e Tex e s

a)

b)

c)

d)

A A A A

A A A A
Prove that the points -2i+3j+5k, i+2j+3k and 7i-k are
collinear.
A A A A A N A A
RN @ -2i+3j+5k, i+2j+3k @ 7i-k el sm@y |
If D, E, F be the mid-points of the sides BC, CA and AB respectively of the

> o -

Y
triangle ABC, then show that AD + BE + CF = O .

D, E, F 3% 3@ ABC fagrem 5 ar BC, ca a2 AB-93 wuife™) 23, o@

-

- - -
N @& AD+BE+CF= 0.

-

- - o e
If a+b+c a

= 0, prove that
- o

I a+ b+
o 2 i - —)W - — - - Sy o)

Provethat [ax B [.|y x & :a.y}B.S - |la.d B.yJ.

- - - o - -
ANIIFT @ [axPB |.|yxd |=|la.

_)
A force F =(2,2,9) is applied at the point P ( 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)ac—vﬂ%P(4,2, - 3 ) Rts st A1 %@ | Q (2, 4, 9 ) @ IR

TEHA SN N9 @32 direction cosine @& Hey 57 |




.
T
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GROUP - D
faete - ¥
( Full Marks : 25 )
( #efaie 3 2e )

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

9% 7L o @ W] (T (P K 2w Ted e |

1. 5a) Answer any one question : 1x2=2
A (W @FT6 &rd Bed e
1) Let f: [0, 1] — IR be continuous on [0, 1] and let fassumes only
rational values. If f( ; j = ; , prove that f(x)= :12 vxe[01].

NFIFT £ [0, 1] > RICEEIT [0, 1] IS WS, aR f-99 T

@O o LR Z0 AR | W f(;} = ; =¥, OE AN FFA
1
fix)= 5 vxe[O1].
1i) Find the radius of curvature of the curve xy = 12 at (3, 4).

xy = 12 AT (3, 4 ) Rqre a@er APy Fefw T |

Find
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176
b) Answer any one question : 1x3=
X P @f6 oq=g Teg e ¢
: ; o “aH - 0H
) M H= fly-2z z-X X—-Yy), prove that (j-— + (jl— *(T,, =%
oX ('y oz
MW H= fly-2z z-x x-y) &/, o909 34 @ ATk ‘—fi = 0.
@x iy i oz
2 2
. ~: lim |
1) Find 4 fix,y), where f (x y)= xy ——— for
(x, y) > (0, 0) DR y2
(xy) #(0,0).
X2 y2
filxy)= xy 55 cow; [(xy) #(0,0) -a9 &7 | 2=
x“ +y
ok et e |
(x, y) - (0, O)I(X’y) e
iii)

Find the maximum & minimum values of the function

1)

f(x)=1+2sinx+3cos?x (OSXS; i

\ )

f(x)=1+23inx+3coszx [OSA‘SS)W&WﬂﬁﬁE?lVGU@W&&I‘T?{
\ )

PEA |
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12, - a) State and prove Cauchy’s mean value theorem.

Cauchy-@¥ 4™ A4 SAAWIG g T4 @ 2319 I |

b) Find pedal equation of the asteroid x2/3 4 y2/3 = q?/9

x2/3 4 y2/3 = q2/3 rhareita AmrNiwa Ny T |

13, -8) If u=logr and re=x% 4 y2 + zz, prove that
5

i 9 0
N c u e

2 3x~10;.

b) Find the domain of the function f(x)= logQX _5 ( X

flx)=log, [ x2 ~3x-10 ] SrorERToa o el 3% |

1

) Find (1+tan x |sinx
C in : e
im | 14 sinx
x>0\ /

1
B ] SINX a7 ww fefy 33 |

0 S
x»>0\1 sin x
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If H( x, y) be homogeneous function of x and y, of degree n having

p -n/2
U2 2\1'

continuous first order partial derivatives and u ( x, y ) = R ) ] .

show that

) ) 3 3

c H au it ‘(v H_(_‘u, ::O. 5
adx ox oy oy

I H(x y) x8 ya93 QI n NG TS ACFFS 37 @A A FRF®

. : n/2
TFAPTOEY WA B FIS 27 @ u (x, y) = [xz.ﬁ} 3, IR

) A A
amma e Bl 2 [t g
0x ox 0

If y= M,‘x’<l show that
I-x*

i) (l—x2 y2—3xy1—y:0

i) (l—x2)yn+27(2n+3)xyn+1-(n+1)2:0‘ 24+ 3

x\<1 oY, OE@ MW (T

X
2

=]
o et X
1-x

i) (1
ii) (1—

xz)y2—3xyl—y:0

2
2)y11+2~(2n+3)xyn+1 (1) =8,

x
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155 a) Show that at any point of curve )y2 =l Xl )3, the subnormal varies as

the square of the subtangent. S

o @ by? = (x +a)® IFEAMHA @ P frte SofeifeeTa Sofriefie T A

B b AT (G

b) If7 flxey ) Xy, when i'x|2|y|

= -xy, when | x|<|y]

show that fxy (0,0)# fyx (0, 0). Which conditions of Schwarz’s theorem

are not satisfied by f? S

Any) = B W | x[2]y]

= = W | x|<ly |
TE (W @, f, (0,0)# [, (0,0) | Schwarz SR (@ @ =16 f B
IR A2
GROUP - E
faete - ©
( Full Marks : 10)

( 7t 3 50 )

16. Answer any one question : I x2=2

@ @I @i 2 T i ¢
2n

a) Evaluate : J | sin x |dx.
0

2n
T Fefy FE 3 j' | sin x| dx
0
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b) If a function f( x) is periodic with period 7, then prove that
b b+ nT
J‘ flxjidoc= J. f(x)dx, nis an integer.
a a+nT

I f(x), T orTEFRE A2 @3l ige SerFs 27 O AN FEA (T

b b+ nT
j f(x)dx = J. f(x)dx, n @6 2o |
a a+nT
5
c) Evaluate : I St A;d—{——a — .
B ige’ s gt

T e T4 3 I

17. Answer any two questions : 2x4=8

@ (1 %6 ag Ted e ¢

n/2
a) If 1” = j x™ sin x dx (n>1), then show that
0

1” tn(n-1)1

N

=1 ( 2 j . Hence show that
e 2

)(4 sin x dx = 7[2 - 127 + 24 .
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n/2
Ife L = Jx” sinxdx(n>1) ¥, @ @IF @
0

n-1
In+n(n—l)lnw2:n[ ) oA (I (¥

X
2

n/2

T n3
J. X sin x dx :7—]2n+24.
0

1/n
b)  Find the value of nll"x {[1+1J(1+ 2~j[l+2)}
n n n

1/n
T e I ¢ lm {[HLJ(HEJ...[HEN

sinx dx

+J1+sin x

c) Evaluate : J.

1+ sin x

d) Evaluate : J.%h““hkh_‘

T ol e ¢ J. ST S

\/(‘2x2—5x+6)3




MTMG (GEN)-01 182

GROUP - F

fastst - ®

( Full Marks : 10 )

( o= ¢ o )

18. Answer any one question : P xd =2
Q@ (@ 96 AeHa T U
a) Find the differential equation of the curve eY * =A(y+ x), A being a
parameter.
eY X =A(y+ x), () —> parameter ) IC&FI AP AP ey <
b) Show that the curve for which the normal at every point passes through the
origin is circle
A (@, @ AFd Afolb e afes wfesy gwfavqarll o wslt g
c) Solve : | Xy cos (xy ) + sin (xy) :(!.\‘ + x“ cos (xy)dy =0.
AN P 3 ' xy cos (xy ) + sin (xy ) :(1.\' + x2 cos (xy)dy =0
2x4=28

19. Answer any two questions :

@ (@ wib 24eea Ted fae ¢

= dy: 5 y )
a) Solv = +=logy = —(logy)°
ax.: -x 2
e Ly y y )
AAIGH PEA § y. .y log y &Y log y)*©

dxiox 2




b)

d)

183

Find the general and the singular solution of

y=px+ya’p? +p?; ngg
X

AR 8 singular A el T ¢

dy

Yy=px+ a2p2+b2; p = —=

dx

Solve : x cos [

% |«

AN PP 8 xcos[yJ(ydx+ xdy) = ysin[vy—J(xdy—ydx)
X X

Solve : cosydx+[l+efx)sinydy, when x=0, y=

AN P ¢ cosydx+(l+e‘x)sinydy, WY x=0, y=

MTMG (GEN)-01

NN

](ydx+xdy) = ysin[gj(xdy-ydx).
x

A




