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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2012

PART -1

MATHEMATICS — GENERAL
Paper -1
Duration : 3 Hours | [ Full Marks : 100

The figures in the margin indicate full marks.

AT TS I e |

Group - A
o -3
( Classical Algebra )
( FFwI= Aeeiie)
( Full Marks : 25)
( #fefae : 25 )
Answer Question No. 1 and any two from the rest.

1R 99 @ T (¥ (I Wb rarq bed e |

1. a) Answer any one question 1x2 =
@ @H @l e Teg =
i) Correct or justify : All the roots of the equation 2x3 ~11x2 +28x-24 =0

are complex.

QT FFA AN TR FH1Z FFA : 2x3 —11x2 + 28x — 24 = 0 ANTAER 7B T
FRET|

1i) On the complex plane, let P(z) be a variable point such that | z'+ 3i |= 4.
Find the locus of P.

&bl O T P(z) ONF 6o ] TS |z + 3i|=4 | P B@ swm@ee [y
IFA| -
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1i1) Show that the matrix A = ‘/— ‘1/— is an orthogonal matrix.
J_ V2 )
1 1
MR @ A= ‘/15 ‘1/5 et 9o =@ mivs |
V2. V2
b) Answer any one question 1 x3=3
@ @ o Teg e :

i) Solve the equation x3 -3x%-4x+12=0; given that two of its roots are
equal in magnitude but opposite in sign.

x3-3x? -4x+12=0 N AR TP, @A FNweedz @b Aew o7
TR W @ ey oo hege |

a d 3a-4d

i) Provide without expanding that b e 3b-4e|=0.
c f 3c-4f

a d 3a-4d
A s@eNaI eI |b e 3b-4e =0.
c f 3c-4f

1) Let A, B, C be three matrix so that AB= AC and A # O, where O s the null
matrix. Give an example to show that this does not imply B = C.
A, B, C T fis @H A% 0 @32 AB= AC, O a3f = anfia | @of Smizan
ffw @ @3 @ B = C @R Al

2. a) If sin 1(u+iv]=a+ib, where u, v, a, b are real numbers, then prove that

1+u? +v? =sin?a +cosh?b. S

I sin"'(u+iv)=a+ib TW, @A u, v, q b AEER IBI A, 6@ G @

1+u? +v? =sin?a +cosh?b



b)

3 a)
b)

4 a)
. b)
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If n is an integer and © is real, then show that

(1+cos® +isin®)" +(1+cosB-isinB)" = 2"”cos“%cos%q. 5
n @ TR @ O W TET (AW (T
(1+cos@ +isin®)" +(1+cos6-isin@)" =2““oos"‘—g-coa%.i.

If a,B,y are the roots of the equation 2x3 +3x2 -x-1=0, find the equation
' B _ ¥

whose roots are ) 5 ;
B+y y+a a+P

5

1™ o, By, 2x° +3x2 -x-1=0 Mﬁumwwwﬁﬂw%mﬂ
T el B Y

B+y y+a a+p’

-Solve by Cardan's method : x®-12x+65=0. 5

W'mwwmw : x2-12x+65=0

b+c c+a a+b a b c .
Prove that |[g+r r+p p+q|=2|p q 1| ) 5
y+z z+x x+y x Yy z

b+c c+a a+b a b c
AN FFA X |g+r r+p p+q =2|p q r
y+z z+x x+y X Yy 2z

Solve by Cramer's rule :
3x-2y+z= -1
) -x+y+7z=1

4x-3y-2z=-2 5
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b)

Cramer-99 a® My_ 3F
3x-2y+z=-1

-x+y+7z=1

4x-3y-2z=-2

1 w854
If A+I=|-1 1 3|, evaluate (A + I)(A - 1), where I represents the
-2 -3 1
3 x 3 identity matrix. 5
1 374
MW A+I=|-1 1 3| WOW (A+1)(A-1)-aF A Wy 37 @A [ Q3
-2 -3 1
3 x 3 a3% MGH |
2 1 1
Find the inverse of the matrix |1 -1 O and using it solve the following
2 1 -1
system of equations
2x+y+2z=95
2x+y-z=1
x-y=0 3+2

2 1 1
1 -1 o wiafa e witw [y v wez @z T FafRe TNeadele
2 1 -1

YN PP
2x+y+2z=95

2x+y-z=1
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( Full Marks : 15)
( ofefarm - 15)
Answer Question No. 6 and any one from the rest.

6 712 P @ I (T (FIN a6 AT Ted |

Answer any one question : 1x3 =3
@A @ @3 oo Tow U
a) Show that the equation 4xy—3x? =1 is transformed to x2? - 4y? =1 by rotating

b)

the axes through an angle tan™ 2.

@A (@ W9R¥ tan"!2 (PRI WRE FE 4xy-3x2 =1 AWAG x2-4y? =1
A e 27 |

Find the angle between the pair of straight lines represented by the equation
12x2 +25xy+7y2 =0.

12x2 + 25xy + Ty? = 0 TARIART TG FICR AN Al T |

2

Transform r? cos 20 = a? into Cartesian equation.

r2 cos 20 = a? ANTAGHEE IS AN 2[0S 35 |

Reduce the equation 7x* -6xy-y® + 4x -4y -2=0to its canonical form and

find the nature of the conic. 5+1

7x? —6xy-y? +4x -4y -2=0 TRRIMHE ams WF@ s @7 aa G @

IR Ffore fee v w1 Fige



MTMG(GEN)-01 100

b)

b)

c)

Find the polar equation of the straight line joining two points on the conic

% =1-ecos0, whose vectorial angles are a and B. 6

%:1-emseaﬁmmmwﬁqﬁmﬁwmq a @ g1 R qe
serrer wge @ba corena iR ey a1

For what values of A, the equation x? +Axy - 2y? + 3y —~1=0 represents a pair
of straight lines ? : 2

X2 +dxy-2y% +3y-1=0 s 193 T o zEl, @b @b awwE
FHETRGEE ANFAE o0 A ©f ey 36+ |

Find the equation to the pair of straight lines joining origin to the points of

intersection of the straight line y = mx + ¢ and the circle x> +y* =a’.

Prove also that if the lines are perpendicular to each other then
2¢? = a?(1+m?). 3+1

y=mx+c TR &R x?+y? =a’ Wcmﬁﬁwf{ﬂﬁ“ﬁmm
R AR ey 27

SN[ B (Y AW TR 9o 778 TW OWR 2c” =a?(1+m?

Show that the locus of poles of tangents to the parabola ay” + 2b%x =0 with
2 2
respect to the ellipse x—2+-";—2=1 in the parabola ay® -2b*x=0. 6
a

2

2 2
oM £-+--‘§§-=1 Toqafa MOTH, ay? +2b%x =0 WfqEEn ~pfEelE (o™

a2

swroiee gl wfitge, 37 AN ay? - 2b°x =0 T
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( Full Marks : 15)

( eI : 15)

Answer any one question : 1x3 =3

@ @ a6 AE Te i+ ¢

a)

b)

Show that the vectors a=2i — j+k, b=i-3j-5k and c=3i —4j-4k where
i }', k are unit vectors parallel to coordinate axes from the sides of a right |

angled triangle.

G (1 a=2i - j+k, b=i-3]-5k @ ¢=3i-4]j-4k 597 il @b et
fagrem Rehe s @ @@ i, j, k @3 (oTaef RN oo o o
fenfba e |

Determine a vector of magnitude 7 units perpendicular to both o=3i+4j-5k

and B=2i -4j+3k.

@ =3i+4j-5k @ P=2i-4]+3k coBba o 71w @l (oF ol FT I WK
7 OFF |

Three forces 4i —6 + 3k, 3i +6j -9k and - 4i —-2j+k are applied at the same
point. Find the work done by their resultant when its point of application
receives a displacement from the point A(2,-3,5) to the point B(3,-2,-1).

4 -6} +3k, 3i+6j-9k @A -4i -2j+k T ot 9ol Reprs e w1 2
ol e A(2,-3,5) RM @ B(3,-2,-1) Repe @9 =) afd @M a1
TR e 9, Fefy |
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10.

Answer any three questions : ' 3x4 =12
@ @ foaft et Tex = -
a) If D, E, F be the midpoints of the sides BC, CA and AB respectively of the

b)

c)

d)

€)

C oW WA @ (axP)x(yx3)=P[yda]l-al

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

3t D, E, F I¥&™ ABC WWWWBC CA € ABR T & O (AW (¥
AD + BE +CF = Ol‘

If the position vectors of the three points A, B, Cbe i+ j+k, 2i +3j+k and

-G+ ak respectively, find a vector perpendicular to the plane ABC.

MW i+ j+k, 20 +3j+k @A 3i-j+4k WEW A, B e C &9 &3 position

vccwrﬂwmcm@ﬂamsﬂﬁc@ﬁmi@ﬁl

Let a-:+;+k E=}-IE be two vectors. If the vector b satisfies axb =c and
a-b=3, show that b = —5-f+2}+—2—!6

3 3" 3
i a=i+j+k @R c=j-k (98 X% b (SI@A W, axb=c 9% a-b=3
o Fra @, o@ (W @ E=§§{+%}+-§-E
Prove that (axB)x(ny)-BHsa]—a[ ;rEﬁ]. Hence provelthat.if o, E,?} $ are

coplanar vectors, (axB)x(yx6}=0.

¥ B] @} @3 Q@ oI I,
™ a, B, y,  GPR OET TG 7Y O/ (o x B)x (yxd)=

" A force F =(2,2,9) is applied at the point ( 4, 2, -3 ). Find the value and the

direction cosines of the moment of this force about the point Q (2,4, 9).

F=(229) M (4, 2, -3 ) e ewns a0 211 Q (2,4, 9)WWW
A AW @3¢ direction cosine @fe AT T |
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( Full Marks : 25) -
( Sfefa : 25 )
Answer Question No. 11 and any two from the. rest.
1172 oP @ S (I (P Wb orad B fi )
11. a) Answer any one question : 1x2 =2
A @ G AT e e :
i) Find the domain and of the function | "'g ! , where xis a real variable.
li;‘_gl wrersafa TR WHA @78 range set Y IHH QUE x G MK
5o | '
" . lim ‘ see g
ii) Find Jx -2 if it exists.
: x—2
_‘)2Jx—2-u9§‘ﬂ1'\6§mﬁ ? QRIEET O A 7 T )
% ;
iii) Find the length of the Cartesian sub-tangent of the curve y = e?,
x , o
y = e? IT@H IEMT oropfead ey Frefy w271
b) Answer any one question : 1x3=3
@ @ a o TeF i :
i) If f(x, -y):tan‘l£+sin'¥y—, find the value of x% of at the point
x x ,

+.y—£

(1, 1).

flx, y):tan"iwus"m'—’;-‘i_ T, xi+y“§f--@a (1, 1) Rgee S ey 3%
x x ox oy
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ii) Find y,, if y =cos’ x.
y = cos® x T y, a8 W ey e |

iii) Show that the radius of curvature at any point on the curve

A T :
s=alogtan| —+—| is asec
e (4 2J *

T (3 s=alqgtan[%+%} TR @ @ e aeFel AP asecy

12. a) If y=(x?-1)", then show that (x*-1)y,,, +2xy,,, -n(n+1)y, =0. 5

y=(x?-1)" T N (x2—1)yn+2+2xyn+1'—n(n+1)yn =0

b) i) Find the radius of curvature for the cycloid x=a(0-sinbd),
yza(l—éose)atanypointe. ' 3

x=a(0-sind), y=a(l-cosd) cycloid-B3 @ @ 6 Reqes aarer APy Fef

T | : ’
ii) Find the radius of curvature of the curve x*+y®-2x*>+6y=0 at the
origin. _ " : 2

RS 12 +y® —2x? + 6y = 0 IF@a FwFe IE fefy 31

13. a) Show that the pedal equation of the parabola y? = 4a(x +a) with respect to the
origin is p? =ar. ' 5

O 3 SR AOTF 2 = 4a(x +a) SfEgea ow iww p? = ar T@|

b) For the function f( x ) defined by
f(x)=1,x<0 |

: 7
=l+smx,05x<§

2
=2+[—27£—x)‘, —g-Sx

Prove that f( x) is derivable at x =% but not at x=0. 3+2
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f( x) Seorwfes Fwme wfie s

f(x)=1, x<0l
n

=l+sin-x,05x<§

2
=2+[£_x] , Ssx
2 2

oI T X x =7 Rts £ ( x ) Sors Srremeen g x = 0 Reue wm |
5

14. a)
ov ov ov ov
that x —+y—+2z—=nu—.
x6x+yay+zaz '".‘au
U, x, y @R 267 nTGR G2 FANGT WEHFF| W V.= f(u) W W (O
ov _ uﬁ)_v .

ov ov
—+Yy—+2Z—=nN
oz ou

xz—y
2+y

If flx,y)=xy
X

2
5> (%y)=#(0,0)

b)
» (%,y)= ‘090)

=0
by the function
4+1

Show that f, (0,0)# f,,(0,0)
Which of the conditions of the Schwarz Theorem is not obeyed
flxy)? .
f(x’y}=xy2—__2_’ (x!y)$(0’o)

. Xty :
=0 . (x,y)=(0,0) A

(M @ f, (0,0)= £,,(0,0)
£(%,y) T Schwarz SR R w6 s e 1 2
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S S
2

2
15. If f(xy)=>2Y t xL .y :
a) flx,y) W en show tha x6x+yay 2f(x,y)

flxy)= ﬂ-mmm xg{%w%:zﬂx,y)

b) I u=f(ax?+2hxy+by?), v=¢(ax? + 2hxy + by?), then show that
2(u2)el (w2
ay\ ‘ax) ox | ‘dy)
u=f(ax?+2hxy + by?), v =¢{ax? + 2hxy + by? ) TET W ¥
_a_[u au] Kl u;_g_]
ay\ ‘ax) ax| oy

;c) lfuzf[%).ahowthatx’uu+2xyuxy+y2uw=0.

u.—.f(%) T (N (X xzun+2xyuxy+y2uw =

Group - E
Rt -
( Integral Calculus )
( s e )
( Full Marks : 10)
(oefa= : 10)
16. Answer any one question : ) ' 1x2 =2
@R W G v ey fiw :
1
z l1+x -
a) =
- X

|
(S
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1
2
= .[cosxloge?x dx=0

-3
2
2
b) Show that I[a2m82x+bzsinzx)dx=g-(a2+b2)
8.
@I @, I(a2m82x+b2 sinzx)dx=% (a? +b?)
0
¢) . Find by integration the area of the triangle whose vertices are ( 1,3 ), (0,0)
and (1,0). : _ : .
WW@WMWH,S),(O,O)W(1,0)<5mmwﬁ=f§
T3 | : , :
Answer any two questions : | _ ' 2x4 =8
W %Y v BeR A
a) Evaluate : Ie" 1—“-8-112—)-‘—
: l-cosx
I ey 3 _[e"l-’—f‘m—xdx
l1-cosx
Lt 1 n2 n2 1
- - + + et ——
b). Evaluate n—)OO[n+(n+1]3 T Bn]
i
Lt |1 n? n? 1|
fRefy 7 ¢ - + o
b ' ?.1—>°°l:?1-+(n+1)3 (n+2)° Bn]-
n
: I 1
) Show that if I =I tan" xdx then, I =;:T—I"‘2'
0 .
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18.

x

i 1, =I tan" xdx TWORW AR A I, =‘n"13“!"-2
d) Evaluate : I = &fﬁ 2%
i fefy e : f" -
1+3e” +2e
Group - F
e -5
( Differential Equation )
( s e )
( Full Marks : 10)
( offu : 10)
Answer any one question : 1x2 =2
@ W @3 v Tow T ¢
a) Find the differential equation of all circles which passes through the origin and
whose centres are on x-axis. ‘
mmwwﬁ;vnﬁ@m»wmwmﬁwmwﬁwﬁﬁmn
b) Find the equation of the curve whose Cartesian subtangent is constant and
passes through the point (1, 1).
4 TEFT LGN Toroopf 433 @3¢ (1, 1) Repord o il fefy 3961
c)

Solve : (x+y)(dx-dy)=dx+dy

ANYH I : (x+y)(dx-dy)=dx+dy
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19,‘ Answer any twoguestions : . ) 2x4 =8
a) lsalve: xdy - ydx —I2de =0 -
WW:x&ﬁy;ydxn—2mdx=zk N I, ’ o

.

b  Sobve:. SL+Liogy="; 1oyl
- dx X x
soateg v+ S+ Liogy = Y (logy )
dx x x?

Find the aixagulmsoh;ﬁmafﬂxe djﬁnrenﬁnleq_mtion-=y_=px+p—p?: pﬂ%—%.-

c)

y=px+p-p% p=%% % e 78ba singular T B T

d) Solve : gg=:c:’ccn.a’y—-l-tlinz,],qr'
dx X -

% dy .3 .2 ; e
Y T ¢ =2 = x° cos” Yy — = sins
e V- n2y






