MTMG (GEN)-01

West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2015

PART -1
MATHEMATICS — GENERAL
Paper -1

Duration : 3 Hours | [ Full Marks : 100

The figures in the margin indicate full marks.

oIEE FRATSE AT (TS |

GROUP - A
faem - =

Classical Algebra
(Fifese Fomiias)
Full Marks : 25
( sfim 3 2e )
Answer Question No. 1 and any two from the rest.
s JE o @A T (T (P K0 AT 0SF [T |

Answer any one of the following questions :
AT 9B A Ted e ¢

1) Find the principal argument of Z=1 - '
Z =1 - i-a3 fAfomme ameers M

. 2 : )
If o, B, y are roots of the equation (1_\‘3 + bx“ +cx + d = 0, then what

is the valueof a p + By +tya -

= . = pe
v a.\"% + bx* +cx +d=04E%

~

aB+PBy+yoa -9 T I FEA

i I
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1l o o2
iii). Find the value of the determinant [ ® 1 @2 , where o is
: 2
O 04
imaginary cube root of unity.
1l o o
o 1 o?|, a8 oriha s fidw oo9, @UE o 9B 1
0’ o i
SR T |
b) Answer any one question. 1x3=1
Q- qT oo Teq fam ¢
19. i) Find a cubic equation, two of whose roots are 1 and 3 + 2i.
@b faare siad ey s =9 46 et 201 1 @32 3 + 24
ii) Find the cube roots of (— 1).using De Moivre's theorem.
fe-qfeq Soreiom =1 (- 1) @9 TrErefr Refy w3
i) If A =[_? ;},show that A2 - 54 + 7l = 0. Hence deduce the
inverse of A.
ufw Az[_? é] R, ORET (AN A A2 - 5A + 7L, = 0. @F (Y@ A-&3
faofdte smftwfs e s
2 - a) Show that the values of i ! are real and are in G.P. §
ORI @, i 1 -9 AL T @3 Ol Brred eeifee Wi |
e 1 .
b) Hoxihon ys= TR T (x, y, © are all reals), then prove that when
0 varies, the point (x, y) moves in a circle of centre (%, O) - )
Wox+iy= L (x y 0% I =W, oRE (N (@ IR
2+cosO+isinB
0 ~Iffes 2% (x, y) Rl @l Joaw Toiw A T (%,o) Q@
&5 [SUB-B.A./B.Sc(GEN) MTMG-2124 ]
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The equation x3 -5x2 4+ 4x+20=0 has two roots which are equal in

magnitude and opposite in sign. Solve it. 5

x3 = 5x2 + 4x + 20 = 0 YA 76 Ao = ¢ Rofe brge | el
AN FPA |

Solve, by Cardan's method, the cubic equation x3-18x-35=0.

%3 _18x — 35 = 0 fagre Nl SO Hafors TN T |

1+a 1
Show that 1

l1+a
@y 1
1

Solve by Cramer's rule 3x -2y +z=-1, -x+ y + 7z = 1, 4x - 3y -2z=-2.
5
TR @t WA AN I ¢

3x-2y+z=-1,-x+y+7z= 1, 4x - 3y 2z = -2.

3
Find the rank of the matrix { 5 ] :
6

{ ]aiﬂnﬁi‘@wﬁamﬁ@W|

2

§ s
Find the inverse of the matrix {1 -1°0 }and using it, solve the
2 el

equations2x+y+z=5,xfy=0,2x+y—z=1. 5

g |
{1 o} o}mﬁmmﬁﬁwa«mﬂmwmwz
g gig

2x+y+z=5x-y=0,2x+y-2z=1.
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GROUP - B
et -
Full Marks : 15
(T g ve )
Answer Question No. 6 and any one from the rest.
Y AL o QIR ) (T (I GBIV ACHT 6 e |

Answer any one of the following questions : 1x3=3
AT @36 «A0H7 Ted e
a) To what point the origin is to be moved so that we can get rid of first

degree terms from the equation x2+2 xy + 2y2 -7x-5y+12=07?

@R e Rk meefie e x2 4 2xy +2y% - 7x-5y+12=0
SFNFACT ALY oY@ 2wefer e /1 2

Show that 14x2 + 29xy + 12y2 -31x-14y - 10 =0 represents a pair of
straight lines.

G (@ 14x2 + 29xy + 12y2 - 31x = 14y =10 = 0 @I CBMY! AR &6
FE|

Find the nature of the conic % =4 - 5 cos 6.

8 4 -5cos 0 9B ofla aighe Mefy v |

r_

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

ax2+2hxy+by2=Oisbx2—2h_xy+ay2=0. 6
R (Y SR Joy @l A ax? + 2hxy + by = 0 Jo7 SAEE T
% O AN 27 bx? - 2 hay + ay? = 0.

Show that the triangle formed by the straight lines ax? + 2 hxy + by2 =0
and the straight line Ix+my=1 is right-angled if

(@ + b) (@l + 2him + bm?)=0. 6
(AN (T ax?+ 2 hxy + by? =0 FRETE@ART @I Ix + my =1 @ TR
afye fage® TN 2@ I (a + b) (al? + 2him + bm?) =0 T
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2 2
Chords of ellipse % +%=1 touch the circle x2 + y2 =c?. Find the
a b

locus of their poles. 6

5. -2
Xordo =1 SoRuen el 12+ y2 = c? e M T ORET OOR
a b

TSR FLE 22 [y 9 |

Show that the equation of the normal to a conic éz 1+ ecos6 at the

l-esi : ;
——gini.lzesm0+sm(8—a). 6
l+ecosa’'r

point « is
M @ « %"}:@ % =1+ ecos 0 Ffe-9r  Sforma TN

l-esin a

T o =esin0+¥sin(0— o)
l+ecosa 'r

GROUP -C
faer - o
Full Marks : 15
(of= 2 ve )
Answer any one of the following questions :
QAP 9B oATIT Ted e ¢

a) Show that the points A (1, 3, - 2), B (3, - 2, 1) and C (- 2, 1, 3) form an
equilateral triangle.

(RN @ A(L3,-2),B(3,-2,1) 938 C(- 2, 1, 3) Reefr a3l s fage
SIS I |

Show that the vectors 5 =(l, 2, 3); b= (-2,1,4); = (1, - 1, 2) are linearly
independent.

(AN @ a=(1,23);b=(-214) @R &=, - 1, 2) (SFAeF aRT T8
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c) Find the vector of magnitude 3 in the direction of axb+a+ E where
45T S L STER, WA AT A
a=1+ j+2k and b=21 - j+k.
- + -> . -> A A A
axb+a+b W Iq—E 3 T 3R (@AM [y 9 RAE a=1 + j +2k
> Wi A
“qR b=21i - j+k.
10. Answer any three questions : 3x4=1
@ I foaft ecaa Teg A |
a) If a and b are vectors representing consecutive sides of a regula
hexagon, find the vectors forming the other four sides of the hexagon.
19. W a @a2 b @3l A FuewE 4t FREke aw we 3@, orE @ TuuE

aifes 1afe Qra (% W ey % |

b) Show by vector method, that the medians of a triangle are concurrent.
(S *mfore @I (T (1 fagres Ja@y ey |

c) Show by vector method, that the angle in a semi-circle is a right angle.
(9T aoce A (T SHYSH (1T I |

d) Find vector equation of a line in parametric form passing through tws

points having position vectors a and b relative to origin.
@35 FEAE AT TN Fefw ww @b vt ) e wfeew 3@, 10
TR ST TIEA (939 a 938 b |

A A A
e) A force of 15 units acts in the direction of the vector i — 2 j + kand

A NS A
1

passes through a point i + j + k. Find the moment of the force abou

. S
the point 21 -2 + 2k.

A A A A A 2
15 @3 N FAufge @Bl a1 1 -2 + k IARE I B 998 A 1 + j+

R i wifoaw @1 27 -2 + 2k R SAoHCE @ AT IS efy e |
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GROUP -D
fretet - 1
Full Marks : 25
(o ¢ xe )
Answer Question No. 11 and any two from the rest.
O TR 2P @ T (Y (PN A6 A e firey |
Answer any one question : 1x2=2
@ @ a6 2a e ud ¢
i) Find the domain of definition of the function log (x2 -5x+6 )
log (xQ -5x+6 )W’*’fWﬂ HALHA ST (A7 TFA |
Find the radius of curvature of y = e ¥ at (0, 1).

y=e ¥ &9 (0, 1) e 3wl Ay el e |

2 A2 2
If filx, y)= x3y +e*  show that ao b
0

x0y.. dydx.

0
Uﬁ = 3 Y W f = .
SO 2 e s I e e ™
Answer any one question :

@ (@ aib e Tag i ¢
i) A function f is defined as follows :

S5x - 4, O x'<1

fix)= 4x2—3x, € xix2
3x + 4, x 22

Examine the continuity of f(x ) at x = 1 and differentiability of f (x)
at x=2;

fx) TErwsa x = 1 e Tger @t x = 2 [Reqee Swaem@eTel
AT A @A f(x ) FF wrs ¢

Sx - 4, O.&x<?

flx)=1 4x%-3x, 1< x<2
3x + 4, X2
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T3
i) Hy= " log x, show that y, = e Xl) -

I y = Fle logx ¥, SR @I QA y, =

Examine for the existence of maxima / minima of the functig

f(x,y)=x2+y2+(x+y+l)2.
WOFE  flx, y) = X2+ y2 + (x + y + 1)° 97 BN A TN ACH
NI A |

lim tan x %c
= ;

Evaluate : 0

T ey @ M
x—>0

AT
(538)

X

Determine the constants
lim x(l+acosx)—bsinx _

x—>0 x3

im x(1+acos x)-bsinx

x—0 x3

=1 36T q 932 b &3F qba WA efH s

m sin~! x

Ify=e then prove that

2

1-x%)y,,p-@n+1) xy,,, - (n*+m?)y, =0.

-1
I y=eMS" X 3y 5@ I @

(1—xz)yn+2—(2n+1)xyn+1—(n2+m2)yn=O.

5 2
Show that the pedal equation of the ellipse x_2 + y—2 =1 with respect {
a b

Bt s
focus as pole is — = =— -
g "

2

2
AT %+12_=1 Torqeta, AfOrE F 4@, OF FCTF AW 7
a b

2
—”-2-=-2—Ci—1 3@ |
p r
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Find the rectilinear  asymptotes, if  any, ol the ' “curve

x3+3x2y—4y3—x+y+3:0. 5
x3+3x%y - a4y® - x + y + 3 =0 @@ =opferae @ W A, G Fe
% |

3 3
-1l Xty 5 , : ou ou
= t¢ ——— fa 3 > f X — ——
If u(x,y)=tan { o J, apply Euler's theorem to find x a5 T Y 3y

2 8%u o%u_, 208%u .
and hence show that x a4 2xy o0 Y > = (1 -4 sin” u) sin2u.
ox *oH oy

3. N
qfi u(x,y)=tan_l{%—] %W, O@ Euler-«d
xg—z+ yg—uﬂ?ﬂﬁ fefa a1 | oo WA @

y

2 2 2
2 0“u 0“u VO = 2 :
% 5 + 2xy B0y +y = (1-4 sin“ u) sin2u.

oy

Ox

: x sin : + y sin 1

Show that the function f (x,y)=4" P% Y
is continuous at (0, 0).

) g Al
xsmx+ysmy y xy #0

I (X f(x,y)={

,x=0o0ry=0

(0, 0) RT® Fe |

~ 2
If 0 =t"e” ""/4k) find for what value of n,

a constant).

2
0=tle I /4tk) 55, n @9 @I AT &) —12-
"

*@ ?
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b)

c)

MTMG (GEN)-01 10

Let f be a real valued function defined over [-1, 1] such that
EE) £ Th ) X ,when x #0
fx)= X
0O ,when'x=0
Does the Cauchy's Mean-value theorem hold for fin [-1, 1] ? 2
@ [ 9B qFa werwe -1, 1] 98 W ffaiveei et W ¢
51N - #0
Fia= 12900 o
0O ,qqgqX= 0
Cauchy W4 Soomilh F G¥ SHHHE QTS ?
Find the altitude of the right cone of maximum volume that can be
inscribed in a sphere of radius a. 5

q ATY RE COETTE E1b TS o0 TBeeTs *1d Swol ey %+ |

GROUP - E
et - €
Full Marks : 10
( s s 50)

Answer any one of the following questions : 1x2=2

a)

b)

c)

(- 9B A0IT Oed A ¢

Evaluate : J-cos_1 1 dx.
X
T Aefg o@+ ¢ jcos—1 715 dx.

2 s :
Evaluate : .[0 | sin x + CoS X |dx

T Aefg o@ ¢ J'g |sinx+cosx|dx

Evaluate : J. ;‘/(—i—gﬁﬂ
A el % 3 j' xdx
o e

[SUB-B.A./B.Sc(GEN) MTMG-2124|




MTMG (GEN)-01

Answer any two questions : 2x4=8

(P RO 0 Ted fud ¢

872,
Ccos dx

a) Evaluate J. 11/2

sin
= Ccos" /2
W o e J' —TT dx.
sin!1/
n/4 sin x + cos x

3 + sin' 2x s

Prove that I

e
o Fw ca s [0 SMxEOX G, 1

0 3 + sin 2x

Find the value of

lim Jn+1 Jn+2 ,/E
e n\/;{ nJ— n‘/;

N B v M {J n+2 ﬂ}

‘noow ru/— n " nydn

e if n is even

2
Prove that J‘(;T/ sin™ x dx =

if n is odd.

X9 n I

2
; ey SRR
5 3‘{I°~Wn gl

GROUP - F
feemt -
Full Marks : 10
(A= 2 v0)
18. Answer any one of the following questions : 1 %:2=D
(PN @36 o7 e e s

a) Find the differential equation of all parabolas having their axes parallel
to y axis.
WWﬁWWyWW\&N@ TP AP AT I |
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b) Find the order and degree of the differential equation :
y ) 3

\ 3

+ 3

!—1—’1\ +y=20

<)

=

?14 + y = 0 % FAABL @ @ Wrs ey vz

e (dy)°

L dx \dx)
Examine whether the equation (2x‘3 +4y)dx +(4x+y-1)dy=0
exact.

(2x3 + 4y )dx + (4x + y — 1) dy = 0 N9 exact P 1w T |
Answer any two questions : 2x4=28
Q-CH = w6 ofrea Teq i ¢
a) Solve : cosydx + (1 + e X)sinydy, when x=0, y="/4.

FAIH 34 3 cosy dx +(1+e X)sinydy. T x=0, y="/4.

Solve : (y4 +2x)dy =y dx

SN %A 2 (yT + 2x)dy = y dx

-

(11/(
dx |

Solve : y + px = p2x4 L) =

AL PP ¢ y+ px= pz)(4 [1)
o4

Solve : y (1 + xy) dx + x (1 - xy) dg =0,

AL P4 ¢ y (1 + xy) dx + x (1 - xy ) dy = 0.
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