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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
faonmt - =

( Classical Algebra )
( T Ferfrs )

( Full Marks : 25 )
( A 2 *e )
Answer Question No. 1 and any two from the rest.
> WA @ I (T (I AT A0HR e a1

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

@ (@ a6 AF T W ¢

i) On the complex plane, let P( z) be a variable point such that
| z+ 31 | = 4. Find the locus of P.

Gifbel OFR o P (z) @9 OF 5N R 0@ | 2+ 3i | = 4 7 | PR
Heplaoie fAefa %
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i) Show that x* + x® - x2 - 4 is exactly divisible by ( x + 2).
MR A x* +x3 - x2 -4 AFB (x+2) o= Rewy |
iiifj Show that the matrix [; 01] is orthogonal.
I Y [; 01] wite® 9 o= mitw |
Answer any one question : 1x3=3
@ W a3 eve Tew fiw ¢

i)

i)

Solve the equation 4x3 +16x2 -9x-36=0 , when the sum of two of
its roots is zero.

ax3 +16x2 —9x-36=0 WM TR I, AN TR o
fowra R T |

. 1 3 4
f A+Iy=|-1 1 3|, evaluate (A+1;)(A-J; ) where
-2 -3 1
1 0 0
I;=|0 1 of.
0 0 1
- 1 3 4 . .
WA+ = -1 1°3[=W @ (A+1;)(A-1, ez ww fefy w2,
-2 -3 1 :
| 1 0 0
@A I;=[0 1 0
0 0 1
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lx+a b . c
iii) Solve the equation : c x+b a |=0
a b x+c
. x+a b c
TR I 2| ¢ x+b a [=0
. a b xX+e
2. a) Ifx+%=2cose,-thenprovethat x"+'-1;-=2man8. 8
: ; ' x

W x 4+ =2 cos 0 T, O WA A x" + - =2cos o,
- .

: : (.. a-ib) * 2ab ,
= ~ b ’ 5
b) ‘Prolvcthat am[:log a+ib]' a2+b2 (a, grereal)
a-ib ‘2ab.
- ¥, sin| i | = bIA |
o e m['loga-rib] 22,52 (a )

3. a) . If a B, y be the roots of the equation -x3+2x2—5x_—6=0, find the
equation whose roots are a(B+y)B(r+a)and y(a+p) 5

iﬁ x3 +2x? -5x-6=0 M ih‘rla. B,y T oW @ waE fe

G(B+y)B(y+a) &R y(a+p)e Pty w0

b)  Solve the cubic equation x3 -15x-126=0 by Cardan’s method. 5

x3 - 15x - 126 = 0 fawre Fwael FIEH NGRS FNH I




B

,mt[owwnh]’

e MmmaEeEmor

la & ¢ . :
Provethat .|b ¢ a é-.(aa‘-l:ba-rca-—apbc)-. : . 8
- c,a b '
‘ a b c| . o °
e e, b ¢ af=-(a®+b? +e® -abe)
¢ a b .
Solve by Cramer’s Rule : SR 5

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

: mﬂﬁmmw;.

3x+2y+4z=19, Wx~-y+2z =3, 6x+TYy-z=17.

' 1 2 2 ‘ o .
f A={2 1 2|, showthat A% -4A-S5Iy =0, then obtain A”".
2 21| . .
[ 0.null matrix ). , ' - 5

1 2 2 .
W A=|2 1 2| € SONH @ A7 -44-51; =01 WaoE A FefE
2 2 1

«

~




MTMG (GEN)-01 ' 170

1 1 2
b) Find the inverse of the matrix 2 -1 3| and using it solve the
3 -1 -1 '
following system of equations :
x+y+2z=4, 2x-y+3z=9, 3x-y-z=2. 5

1 1 2 '

g 1 3]mmﬂmﬁwmm«mﬁuﬁﬁw
3 -1 -1

NS TYE IHH ¢

x+y+2z=4, 2x—3_}+32-9. Ix-y-z=2,

GROUP - B
et - «
( Full Marks : 15 )

( opfar s 5 )

Answer Question No. 6 and any one from the rest.
v W 2P 8 O (T (P 43T ovaw e

6. Answer any one question : 1x3=3

A @H 93 v Tun ffw ¢

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

the form Ix + my = 0.

x—WMiﬁ{ﬂﬁ"{ﬁﬁWWyh-mx+c e ix + my =0
TR P G |




b)

c)

b)
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Find theang!e between the pmr of straight lines x2 +5xy +6y2 =0.

R . +5xy + 6y = 0 RETEAEER s b e v

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

co-ordinates are (2, % n ] ;

| aﬁmw(zr g,],meﬂ«m.

f

Reduce the equation x? -6xy+y2-4x-4y+12=0into its canonical

form and identify the conic. o 5+1
x2 ~6xy+y? —4x-4y+12=0 e a SRTE AR I a3t Gl
o erpfen e @SS T

!

If ;nAm6+Bsin0 touches the conic %=l+ecosﬂ,therrshow that .

(A-e)? +B% =1. _ 6

w1 -:—-:'AcosB-u-Baine T %=’1+eme FhebE ~or 3@, W@ (A

@ (A-e)?+B?=1.
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8.

a)

b)

<)

For what values of A, the equation x2 4 Axy - 2y2 + 3y -1=0 represents a

pair of straight lines ? ' 2

x? + axy - 2y? + 3y - 1=0 TS A-97 7 o .20, @b G SETERIRTE

- R Sfee IR © [y T

If the pair of straight lines x2 -2pxy -y? =0 and x? -2gxy -y? =0 be
such that each pair bisects the angleé between the other pair, prove that

pg+1=0. 4

T x2 - 2pxy - y?2 =0 @R x2 - 2gxy - y? = 0 ROEY (VSR G TW ¥
oSl conyl wrerafba wmsfe @rREs TRYST, @ @R @ pg+ 1 = 0.
Show that the locus of the poles of the tangents to the parabola y2 = 4bx

2
with respect to the parabola y2 = 4qax is the parabola y2 = %—x. 6

U @ y? = 4ax SR MOE, y? = 4bx WU ~pfeefm eiew
2
Awrorfe oo wfige, T wlea y2 - 294,
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GROUP - C
et - o

( Full Marks : 15 )

(o 3 3¢ )
Answer any one question : ' 1x3=3
X @ > oA Te7 e ¢
= A A A —) A A
a) Show that the vectors a=2i-j+k, b=i-3j- Sk and
—> A A A A A

b)

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

form the sides of a right angled triangle.

AA A - A A A - A A A
@A a= 2i-j+k, b=i-3j-5k @R ¢ =3i-4j-4k =33 f&lb
A A A

a3 e fagrem Aeefne e 3w, aum i, j, k R 7w ow [
AYEAA QTP (ST |

A A Al

A A A
Find the angle between the two vectors 2i +2j-k and 6i -3 j + 2k.
A A A A - A A
2i+2j-k @R 6i - 3 j + 2k (5% {7 WwET @R I Py 3w
o A A A
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)RW s fm awe

-

A A A
F=-2i+3j+5k o8 o $o1( Fefy 32|
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10.

Answer any three questions : ' 3x4=12
@ @ oA eives Tea i ¢

. A A A TA A A A A
a) Prove that the points -2i +3j+5k, i+2j+3k and 7i-k are

b)

‘o)

d)

€)

collinear.
A A A A A A A A
MW (A -2i+3j+5k, i+2j+3k @R 7i-k el mwwy |
If D, E, F be the mid-points of the sides BC, CA and AB respectively of the”

- 2 o

—
triangle ABC, then show that AD + BE +CF = 0.

D, E F 1 3umw ABC fagwem Rl 2 BC, cA @3t AB-97 TRy =W, oW

- - -

-
MHEA AD+BE+CF=0.

e e ) -
If a+b+c=0,provethat a

o (37 ) (723 ) - (27 )(3-7) - (337 )

—3
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).

3
F=(2209)%M P(4,2, -3) R0 aw@me 3021 | Q(2, 4,9 ) R Aweres
7#fba SN I @32 direction cosine 81 Ay 3% |
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GROUP-D
fremt - ¥
(hﬂﬁu‘h:%[
(ofa s 2e )
Answer Question No. _11 and any two from the rest.
5 W oM @ AT (¥ (FF W ervew Sew i)
11. a) Answer any one question : | . 1x2=2

@ W 3 even Toy fi ¢

‘i) Let f: [0, 1]— IR be continuouson [0, 1] and let fassumes only

rational values. If f[%]= %,provethgt flx)= % vxe[01].

WA I f: [0, 1] RErw3% [0, 1] SSAT 78T, 9N [ -9 TH
mwmmmmwﬁf[%)=%mmmwa

flx)= 5 Yxe[01].

ii) Find the radius of curvature of the curve xy="12 at (3,4).
xy= 12 I (3, 4 ) Reqre zarel TPy ey 39

cos (=)
ity Find MM _(1-x) 2.

- ‘ nx
cos(—)
x_,“'“l_ (1-x) 2 aqq W Py %
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b). Answeranquueum ' : - : 1x3=3

nmmmmﬁwi_

L8

i) H H= fly-z z-x x-y), prove thz;t ?.H+ 4 +6H =
; ox Jdy 0=z

-

Ul

. W H= f(y-2 z-x x-y W, o vwcy 2H  OH OH
. - dx - 0y Oz

Ve

i)  Ping m f(xy), where f(: ) = x? -y for
y-00) BV ek ] _"yxzw

(%y) #(0,0).
2

.8 . v 2— ’
x5 [(xy) #(0,0) @1 o 7o
x“° +y* -
© dim f(x,y)'mmi

(x, ¥) =+ (0, 0)

ilij Find the maximum & minimum values of the function
S(x)=1+2sinx+3cos?x (Ost;J.

f(_.i}- 1+2sinx+3cos?x (Osxsg)mmewmm

9 |




12,

13.

a)

b)

a)

b)

<)
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State and prove Cauchy’s mean value theorem. S
Cauchy-&3 W4 Wi Sotormfl e w1 ¢ ol 31
Find pedal equation of the asteroid x2/3 4 y213 = g2/3, 5
x2/3 +y /3 . o2/3 syrbarasa st Ry s
If u=logr and r2-k2+y2+z2, prove that

2 2 ‘a2 ..
r? a:+a:+a: = 1. : 5
{9ax® oy 0z ‘
o u-loérmt |r2=:=x2-t-y2+z2 WA A
.2’ 2u 2u u|.
r ey ey =1

ox oy 0z

Find the domain of the function f(x)=log, _g (% -3x-10). " 2

f(x)-logzx_s(x'*‘-ax-lo)Mamaﬁ-ﬁzmn
1

, l+tan x |sinx

e x_,o(lﬂlinx] ’

1
_ [“‘“‘"]"““ -7 W Fefa %)
x-*o

1+sinx
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14,

a)

b)

If H(x y) be homogeneous function’ of x and y, of degree n having

, mn@uous first order partial derivatives and u (xy)= (x2 + y2‘)_ n/2'
s .

£(n22)+ 2 (n22) o s
ﬁH(ny;,'xeﬂmnﬁWW@mt Ay e

) -n/2
SIATON W AW IS T G u ( x, y ) = (x2+y2) o, O

0% oy

Y .5 Ha—u +_3_ HiaE =0.
. ox oy

|xl<l showtbat

If y=J_
i (l-x )y2~3xy,-y=o
i) (1-x9)yn+2-(2n+31xyn+l-(n+1}2=o.. 2+3

‘ﬁy=

|x]<1umma

J_

i) (1—x2)y2—3xyl -y=0

i) (1-x2)yn+2-—_(2n+3)xyn+l —(n+1)2 =0
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15. a) Show that at any point of curve by2=(x+a)3.the subnormal varies as
the square of the subtangent. ' 5
U @ by? = (x +a)° TR @ @ s Serafers Toreepicra vl MY
R (W A |

b) If fixy)= xy, when |[x|2]|y]
= -4y, when |x|<|yl|
show that fxy(0,0Jae fyx(0,0].Whichconditiom of Schwarz'’s theorem
" are not satisfied by f? ; 5
flxy) = xy, T |x|2]yl
o= -xy, T | x|<|yl|
X0 RWA @, f, (0,0)% fyx(0,0]lSchmeCﬂﬁﬂ'I@fﬁﬁ
@A ? '
GROUP - E
e - ¢
( Full Marks : 10)
( o 2 30 )
16. Answer any one question : : 1x2=2
AW G vy Ten e o
2x
"a) Evaluate: Ilsinxldx.
0 .
_ 2n
W e T ¢

| sin x| dx

0
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b) Ifafunction f( x) is periodic with period 7, then prove that
b b+nT '
[fix1ax= [ rix)ax; nisan integer.

a+nT

w Flx), T o AR ol s SOMRS TX SR SN T T

b b+nT _
[rmiax= [ rixiax, n oo opreom
a a+nT
e* dx
¢} Evaluate: IS “x_.n
X dx
10
_ Mm: I - “x_,.u
17. Answer any two questions : , . 2:4;8
@ o oft e S e
: ®/2 ' _
a) IfI = I x™" sin x dx (n 2 1), then show that
o -

: ) n-=1 . ;
In+n(n—l”ﬂ_2-n{§] . Hence show that

n/2 3

4 n
I x tinxdx--—zf-—l2u+24.
? )
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x/2

w I - Ix“-in;dx(nzu TH, SR (U (¥

n-1
I"-l-n(n-l)ln_z-n[%] TS (TUF (T

/ C .3
I x* sin xdx = "?—121”24.
0
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e -5
( Full Marks : 10 )
(o= 2 30 )

18. Answer any one question : ' I1x2=2
@ v o3 v Yag e

a) Find the differential equation of the curve eV " *=2A(y+x), A being a
- parameter.
e¥™* = (y+x), (A - parameter ) TFT S wfene Fefy 33
b) Shawthntﬂrecumlmwlﬁchﬂunomnlatmpointpuuothmu;hthe

~ origin is circle.
. O Y, ¥ T e R s s sl o1 e 4 |
o) Saive - {xy cos (xy ) + sin (xy) }dx + x? cos (xy)dy = 0.
T ¥ ¢ {xy cos (xy )+ sin (xy) }dx + x? cos (xy)dy = 0
19. Answer any two questions : 2x4=8
@ W W o Sew e e

a) Solve: -:—3-+%bgy - ;%(losyi"'-

TN FFH :

gle
e

+

log y = - (logy)?
X




b Mﬁﬂ;ﬂmﬂﬂuﬁmhrduﬁmofi i | . -
L . . ’
-y-px+Janp2+b’;p-%
WAV € singular TR P e ¢ 2 7

d a*-ﬂi*vlf_slp’ +9%; p -é

é Solve : xw-[%](udx+xﬁl-vﬂ;(f]lm.iq-ludxl-_‘ ‘. - ‘l
. %4 .
" xcon( £ iy dx+ xdy) - um[f]m_y-idx)'
' é-:'l;hl;-.éo;yhx+[1-+¢tf)dn;dy,-n.l...;-q,-p,-%_._.' Cee ,.
I BT l. msd'x-u-(l:-o'-‘-llﬁ.t_q?. !Wx-n; y.-; .!4'- . ;

e T > = . res @ A oA




