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

PART - II
MATHEMATICS - GENERAL

Paper - 11

Duration : 3 Hours | [ Full Marks:

Candidates are required to give their answers in their own words as far as practicable.

The figures in the margin indicate full marks.
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(Full Marks : 25)
(7= ¢ 25)

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

1 7R o @38 ) (T (PN WG A0 T e |
Write down the sub-sets of the set{ 1, 2, 3}
(1,2, 3}-a3 Sopivef %{qwu
OR / 9%l
A mapping f: R — R (R is the set of real numbers) is defined as follows :

f(x)=x2+1,xe R Find f-! (10).
@3 5@ f: R » R (R 3<% I MR () fAsfife e sitwrs ¢

flx)=x2+1,xe R| f!(10) @3 ¥« 77 3% |
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fA={1,2},B={1,2,3},find (AxB)N (BxA). 3
MW A={1,2},B={1,2,3} %0, O@ (Ax B) N (Bx A) R 35|
OR / S

IfS={-2,-1,0,1,2}is (S, +) a group under usual addition ?

MS={-2,-1,0,1, 2} 2 O A= @EA ANCE (S, + ) B QB ooy (wo1) 2

Show that the function f: R —» R given by f(x) = |x |, x € R is neither injective
nor surjective. 4
@b WFE f: R > R QWO M&RS @A f(x) = |x |, x € R | OF @,

YFPD GP-AF TEHS 1 SAR-IoFS (@S 77|

Show that mapping f: R - R given by f(x) = 2x + 3 is bijective. 3
@IN @&, f: R—> RAE f(x) = 2x + 3 @Fb GF-93F ToAfafbae |

If two mappings f : R - R and g : R -» R are defined as follows
fix—>x? g: x> x- 2, then show that fog # g of. 3
7 NS f R —> R &% g:R>ROWURATO @ f: x> x2 @R g: x> x- 2,
@ MW (@ fog # g of.

Let G={1, o, » 2} be the set of three cube roots of unity. Show that G is a
group under the usual multiplication of complex numbers. -4
1-93 99551 G G = { 1, 0, o 2} TET (I (I, Sii6eT J217 bfoTe SR NTs G 9

wel W

Show that a group (G, %) is commutative iff (a * b)2=a2 % b2,V a, b, € G. 3

G (@, @96 w1 (G, *) RfFwawien 2@ 3t @< @<eria 1 (@ % b)) 2= a2 % b 2,
Va;b,e GTHI
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c)

a)

b)

c)

a)

b)

c)

Prove that the set of all even integers, under the usual addition, is a subg

of the group of integers.
T (X, (1ol AT AT, 6T oy SoPIRTA (315, H<peT {eiera weerq @<l &

( b)
Show that the ring of the following set of 2 x 2 matrices '(f 2(; | / a, beg
[ \ a_/’

is not a field. (R = Set of all real numbers)

£ a.-b
MR, / a,
{(Qb aj

(R =] 1B ATE (1b)

Let R be a ring with unity element 1. Show that (-1 ) (-1) = 1.

@3 N85 R-97 @3 TAMAG 1 201 RN (¥, (~1) (1) = 1.

Define field.

CFad g e |

—2

Find the eigenvalues and eigenvectors of the matrix A = ’ 2

A= { _i :J GF WREW W G R (9T YR Nl e |

Examine whether the set S={ (1, 0, 1), (0, 1, 1), (1, 1, O) } forms a basis &

over R.

Si=d (1700 10, 121), 148003
@ 1 213 TF |

Find the symmetric matrix corresponding to the real quadratic form :

x2+y2+z2+4xy+2xz+ 4yz.

x2+y2+2z2+4xy+2xz+ 4yz I YIS ARG &y Afosrs s e @
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Answer any two questions :
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faemt - «
(Full Marks : 20)

(71 ¢ 20)

Answer question No. 6 and any two from the rest.

6 A 2% @R W (¥ (@ Wi e Ted fue |
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a)

b)

c)

a)

Find the direction cosines of the line that makes equal angles with the co-

ordinate axes.
T QP TR TEIE IHEERE NG AN (I TeHNH (A, OIF & (@A wormelig I

ey g |

Find the point where the line x21 = :23 meets the plane

3+ Tytz="%

e it g FEAEAT 3x + 7Ty + z = 1 AN (¥ RYCS (27 F@ ©OF FAE

Find the centre and radius of the sphere x2 + y2+ z2 +2x-4y-62z+5=0.

x2+y2+2z2+2x-4y-6z+5 =0 CIEIHA (7 ¢ TP 7 % |

Find the angle between the two straight lines whose direction cosines [, m, n are

given by 2[+2m-n=0and mn+ nl+ Im=0 4

wafb siget@E @riE formefd [ m, n @91 21+ 2m-n=0 9 mn+ nl+1m=0

FANTANGIE B @ | ST E@LAET NS (Ple] el e |
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b) A plane meets the co-ordinate axes at A, B, C such that the centroid o
triangle ABC is the point (a, b, ¢ ). Show that the equation of the pla:
AE 3.
b g o

@26 west e e A, B, C e aaioe@ o 3@ @, A ABC @9 SIQ
EE (a, b, c) B, (AN (T FAqoaiing sifleqs X , Y , 2 _ 3

a b c

x+1»hy+3_z+5.x~2_y—4_z—6

8. a) Prove that the lines :
: 5 7 1 3 5

intersi

Find their point of intersection and the equation of the plane in which they li
o Ay Bl _YFS S g X2 Y4 26

3 5 ST 1 3 5
AP (M P | 07 (AT FTE Nl v @38 (STt ReT@ {4 |
el ey e |

. b) Find the distance of the point.(4, - 5, 3) from the straight line

xX-5 _ y+2 2z-6

3 -4 5

x;5:y+42:Z;6 AR (U (4, - 5, 3) Rqfba qme ey |

9. a) Find the shortest distance between the lines :

x-3 §316 =z-9 X+l y-~1 2-9

and
2 -7 5 2 1 -3
X=3 “yghld 280 x4+ 1 Lyl 7 =9
2 & GE = = MEL[GR q N oy
2 =7 5 " Jo 1 -8 o
| fefy @ |
b) Find the equations of the tangent planes to the sphere

x2+y?2% z2-2y-62z+5=0 which are parallel to the plane 2x + 2y - z = 0.

2x+2Yy-2z=0ANOEE FADBICT x2+y2+22-2y—62+ 5 =0 NI
el oy g |

I

:
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Find the equation of the sphere through the circle x2 + y 2 + z2 = 25,
x+2y-2z+ 2 =0 and the point (1, 1, 1). 4

x2+y2+2z2=25 x+2y-z+2=03eNN @2 (1, 1, 1) MR omeien si¥ege
fefy e |

Find the equation of the straight lines through the point (1, 2, 3) and parallel to
the straight lines x-y+2z-5=0,3x+y+2-6 =0. 4
(1,2, 3) RN @ x -y +22-5=0,3x+ y + z- 6 = 0 JIEE@IT FAFIE

FTENISER AN Fefy T |

Group - C

faera - o
(Full Marks : 25)

(off1= ¢ 25)

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

11 7 2P Q3R O (3 (BIF Kb 03 Oed fry |

Answer any one question : ; 1 %2=2

@ @ @F6 4I9 Tee e ¢

1) Show that the sequence { §2—+—} is bounded.
‘n

WW{3n+l} e A |

n+1

1i) Is Rolle’s theorem applicable ‘to the function | x | in the interval

[ - 1, 1] ? Justify your answer.

| x | SorRfa oy [ - 1, 1] S@AE Rolle-ad Sovsiy & oicamen 2@ ¢ oo
Ced 7 |
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12,

b)

P
iiij  Find the domain of definition of f(x) where f(x) = \/loge L‘—siz—x

Saria i xt Y S
flx) = \ﬁoge o g 20, f(x ) 93 MER CFQ 7Y I |

Answer any one question : 1 x

@ (@ a6 4ad Teq v ¢

1) f(x) is defined as follows :
f(x) = x2, when x is rational
= 0, when x is irrational
Show that f/ (0) = 0
W f(x) = x2, I x F

= 0 I x W 2, WA @ £ (0) = 0.

1

% Lim 5
i) Evaluate : (cos x)x .
X —>

- L
hm (cos x ) ** -@7 N ey 3% |
X.—»

ii)  Show that —>
1+ x

<log(l+x)<x,if x>0

(WEICHER lx <log(l+x)<x,349 x>0.
+ X

1 1 1 1
If x, = + . 5T e
12 253 3-4 nin+1)

, then show that {x, | i

bounded monotonic increasing sequence..

X, = TR R +—1—-—§ca.cwwm{x,l}wmﬁv‘ﬁv
1-2 2:3 3:-4 nin+1) :

@] TAILNH 3| |




b)

1x3 =4 c)

4. a)

b)

bhat {x, |} S
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Show that the series 5 + g)— ¢ -35 Fisian e altei 1 convergent. 3
2 2 2 =
L s % S P L efall it
2 02 23 271
Examine the convergence of 1 + i + i + L3 G s b 3

228750 487 2467

pusadaap wded do i BB e o i ey sifrw o2 |
23 2:4.5 2:4.6.7

Show that the function f ( x ) = |x — 1| is continuous at x = 1 but not

differentiable at that point. 3

(R (@, x = 1 RM00 W% f(x) = |x— 1| 78S ; G G ASIFTRI 7 |

State and prove Lagrange’s Mean Value theorem.

Lagrange @3 NN S92 @ S @ oW1 3% | 1+3
Lim i =
If a sinX — SM2X g finite, find the value of a and the limit. 3
x -0 tan” x
Lim

o Slnx;S‘nQ)Cm@%@ YBE ¢ 97 NN T ST 932 CTEw@ AWa T
x -0 tan - x

fNefa g+ |

Find the asymptotes of x3'+ 3x2y-4y3-x+y+3=0. 4

x3+3x2y-4y3 - x+y+ 3 =097 @RS e T s

Find the envelope of the straight line -:; + % = where the parameters a & b
are connected by the relation a2 + b2 = c 2 (c being a non-zero constant). >
§+%:1 SRARAR e afza oW @UE  AfFSTE Abel a @R b,
a2+ b2 = c2NF qEl & A (¢ 96 T &) |

Find the extreme value of f(x, y)=2x2-xy+ 2y?-20x. 3

flx, y)=2x2 = xy+ 2y 2 - 20x <93 b A1 A I oy 5 |
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15. a) If a function f( x) is differentiable at a point x = ¢, show that it is continu

that point. Is the converse true ? Justify your answer by giving an example

I f(x) S x = ¢ Ao STIETHRIT 37, GE@ AN FEA @, @ e |
Wb e 201 | [A9ide Rl 6 o1ey 2 Svrmaeriz Sere 1o @A

b) A wire of length 20 metre is bent so as to formh a circular sector of maxif
area. Find the radius of the circular sector.
20 o o RfR aefl erme s cvawer RfE 9ol gevem oifire w@m
AP O 2@ O [T 26+ |

c) Prove that origin is a node of the curve x3 + y 3 = 3 axy.

AN TN (¥ FIRWG x3 + y 3 = 3 axy WCHET G *1o |

Group - D
faemt - 1
(Full Marks : 20)

(71 ¢ 20)

Answer question No. 16 and any two from the rest.
16 7% 2% @8 O] (F (I Wio Aaq Teq v |

16. Answer any two questions : 2
@ @ 420 «ew e e ¢

: 1 dx
a) Examine the convergence of .[0 T~
- X

1
J' fdx - a7 wfefay @ e |
LR

LR,
b) Evaluate : .[o J.o x® y dxdy

j] jz x* ydx dy 99 W= [y 3|
0 JO




fontinuous at

fexample.
2+2

fﬁ%—c@f(x)

of maximum

.
3
2x2=1

I7.

b)

b

a

b)
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Find the value of j()j e gy

jo e 54 x a7 W oy % |

Find the area bounded by the parabola y 2 = 4x and its latus redum.
y 2 = 4x wftgel’ @3z ¥z 7Ifeers a1 Aua Feas Cvazs ey o |

Apply p - test to examine the convergence of I ; x——cfl——)f——r 4

o e ew [ 2 dx g% wfesrfag sifm |
0 (1+ x)°

Define Gamma function and from this definition prove that |n +1 = n !, where
n is a positive integer. P +3
Gamma @ 7% v @2 ©f (I &9 99 [n+1 = n |, FUE n G 0TS
ol |

/- v i .
Express .fo > sin* 0 cos®0d0 as a Beta function and hence evaluate it. B

jg/z sin0 cos®0d0 (& Beta SEFSIaE 2™ P @98 WoHd Ciba I o7
G |

Evaluate : [ [ dx d i
% uate.'[o .[0 xy (x — y)dxdy

I; I; xy (x - y) dx dy -a9 ¥ fefx s |

Find the area above the x-axis included between the parabola y 2 = ax and the
circle x2 + y2 = 2ax, a > 0. 4
x WCHT THES e wafEe y 2 = ax 9fdgE 8 x 2 + y 2 = 2ax, a > 0 € TE IARF
CF@ CFaeet oy e |

2 2 2
Find the total length of the asteroid x3 + y3 =a3 (a > 0). 4

2 2 2
x3 +y3 =a3 (a>0). I@ENTI W ez e |
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20.

2F.

a)

2.
Find the area of the circle : r= 2a sin 0.

r=2a sin 0 3069 (Fqwe] {7 e |

The circle x 2 + y 2 = a2 revolves round the x-axis. Find the surface area ai

the volume of the whole surface generated.

X -SCHY ANANCF x 2+ y 2 = a2 I8 ARFOS 396 (@ 0Fq-Teoim 27 O Toifen

CFAPe] @ AT T g |

Group - E

faei - ®
(Full Marks : 10)
(71 ¢ 10)

Answer any one question. 1x23

@ @ @0 AT Teq e |

a)

Find the complementary function of the differential equation

= +4y=2x + 3.
CY | 4y -2x + 3 SRPE ANTBA I HHP [y A |

Find the particular integral of the differential equation (D2 -2D+ 1)y = x2 ¢!

(D2-2D+ 1) y= x2 e3x W] ANaba Aoy 11281 (g 35354 |

Find the orthogonal trajectories of the family of straight lines y = mx, where|

is parameter.

y = mx JRETER (DI oT8 ATFS AW o T | (m 2T5e7)
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22. Answer any two questions. 2x4 =8

@ (P %6 A= e e |

a) Solve : (D2-4D + 4) y= x3 e?x,

AN FFN ¢ (D2-4D+4) y = x3 e?x,
2

= 2 G
b) Solve : x> LY _ 44 gg +6y =6x.
X

2
T T g x2S Y 4x§_l{ + 6y =6x".
X

x
S0 WAL 2 e ks 30 dy =
c) Solve : (D?2-4D+4)y=x2, given y = = and - 1 when x = 0.
x
AN BT ¢ (D2-4D+4) y=x2, 240G y = % GEH gﬁ =1 ¥4 x = 0.
x
d) Find the orthogonal trajectories of the cardioides r = a (1 — cos 0), where a is the
L =2 parameter.
Cardioides r= a (1 - cos 0), ((AAE q A -AK T8 ATF ALHYR W7 T |
L p3x

Icre m




