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West Bengal State University
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2012
PART - 1I

MATHEMATICS - GENERAL

Paper - 11

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.

TG TUYPTIR (S SrRrg @13 A8 |
ST G o FATTT e |

Group - A

et - =
(Full Marks : 25)

(7 ¢ 25)

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

1 72 oM @8 O (F (I 9fB e Ued e |
1. a) Write down the sub-sets of the set { 1, 2, 3 }
(1,2, 3} -97 SoEhef @y
OR / o<1
A mapping f: R - R (Ris the set of real numbers) is defined as follows :

f(x)=x2+1,xe R Find f-! (10).
Qafo foaet f: R > R (R IR AR 06) Fferfis g Awre ¢

f(x)=x2+1,xe R| f-!(10) 93 99 efy 337 |
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b) .

2. a)
b)
_C)
3 a)
b)

IfA={1,2},B={1,2,3),find (Ax B) N (BxA). | 3
‘qﬁA={1,2.I_},B'—'{1,2,3}@,@@('Ax3)ﬂ (Bx A) ey 3%
OR / @Rl

fS={-2,-1,0,1,2}is (S, +) a group under usual addition ?
we={-2-1,0, 1, 2 } 9 W@ AR (qsiferan smoes (S, +) & afb sy (o) 2
Show that the function f: R —» R given by f(x) = |x |, x € R is neither injective
nor surjective. 4

9P WEFF f: R - R GHOIR@ MGG @IE f(x ) = |[x |, x € R | (U C,
SFD -G APFS 1 GoAfF-oreme (PR 7|

Show that mapping f: R — R given by f(x) = 2x + 3 is bijective. 3
CMIA @, f: R—> RQNE f(x) = 2x + 3 @36 qv-a3 Toiffeac

If two mappings f : R > R and g : R -» R are defined as follows
fix—>x2, g: x— x-2, then show that fog # g of. 3
b WS f: R > R@3R g: R—> R Q9NN A6 @ f: x — x 2 @2 g:x—>x-2,
SR (AN @ 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
1-8% 99T GOl G = { 1, 0, 0 2} TET (R (3, ST 3172 5770 S0 S0 G 93l
ol JCA | |

Show that a group (G, *) is commutative iff (@ % b) 2= a2 % b 2Va,b,eG. 3

oA @, 99l W (G, *) Rivwcn 2w 3 @ae @emma o @ % b) 2= a2 % b2,
Vab, e G



c)

a

b)

a)

b)

c)

127 MTMG (GEN)-02

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

of the group of integers. 3

mc&.mﬂaﬁmm.wwq«hzmcnt.woﬁmwwwﬁ@qm

Show that the ring of the following set of 2 x 2 matrices {[2: z) /a, be R}

is not a field. (R = Set of all real numbers) 5

2b a
(R %% 3 YA Gib)

O G, M " b)/a,beg}w?ﬁﬁﬁﬁwzxzwmzmwammmm:

Let R be a ring with unity element 1. Show that (-1) (-1) = 1. 3

a2l 1971 R-99 933 TAMAD 1 & (RN @, (-1) (-1) = 1.

Define field. 2
cwtaR e e |

i i . : -2 4
Find the eigenvalues and eigenvectors of the matrix A = a &l 4

A=[_i :] @7 IRV AR G RO (93T R Fefy 33 |

Examine whether the set. S={(1, 0, 1), (0, 1, 1), (1, 1, 0) } forms a basis of R 3
over R, : ‘ 4
S={(1,0,1), (0,1, 1), (1, 1, 0) } oM (B ¢™ R 3 -97 e R-G gzl feofe tof
@ 1 o @ 3|

Find the symmetric matrix corresponding to the real quadratic form :

x2+y?2+22+4xy+2xz+4yz. . 2

x2+y2+ 22+ 4xy + 2xz + dyz IR ewre Rl e afer il e v
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Group - B
faetet - w
(Full Marks : 20)

(71 ¢ 20)

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

6 W o @I TN (¥ (P Ko e Tew A |

6. Answer any two questions : 2x2=4
@ @ 9 eIvew Tew e ¢
a) Find the direction cosines of the line that makes equal angles with the co-
ordinate axes.
T @b ARETR HNTE AR A A (1 Teow IW, O & U feorwefe W
fef a5 |
b) Find the point where. the line x; L I L % g meets the plane
3x+T7y+z=1. |
x2-_1= yIZ = 2 st 3x + 7y + 2 = 1 WoeE R Ree o F O FAE
faefy 7251
c) Find the centre and radius of the sphere x2+ y2+ 22+ 2x-4y-6z+5=0.
x2+y2+ 22+ 2x-4y-62z+5 =0 CNERDT % @ APIY Fefy 3526 |
7 a) Find the angle between the.two straight lines whose direction cosines [, m, n are

given by 21+ 2m-n=0and mn+ nl+ Im=0 . 4

72 TR @RS el [ m, n (@R 21+ 2m-n=0 @R ma + ni+ Im=0
ANTIGIE B DR | ALRATGET TS (1ot ey w2y |

1

|
|
|
|
|
|



b)
8. a
b)
9. a)
b)
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A plane meets the co-ordinate axes at A, B, C such that the centroid of the

triangle ABC is the point (a, b, ¢ ). Show that the equation of the plane is

X Yy z
—+ =4+ —=3, N E
a b ¢

@=fs et wwE RAlE A, B, C Re @o/e@ o @ (W, A ABC 97 SARTHR

m(a,b c) oW, Wﬂﬁﬂwﬁwwﬁwvr—+g+i_3
c

x+1 y+3 z+5 x-2 y-4 z-6
5 7 71 3 5
Find their point of intersection and the equation of the plane in which they lie. 4

Prove that the lines intersect.

oY TET @ x+1:.y+3:Z+5m< x-2 _y-4_z-6

3 5 7 1 L8 B
W@mW|WWW%WM<WWW@WW
g [efy v

el qfo

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

x-5 y+2 z-6

= = =
3 -4 5
XxX-5 y+2 z-6 ey
= e e FFR (T (4, - 5, 3) Rl vaw efa w9
Find the shortest distance between the lines :
x-3 y+15 z-9 x+1 y-1_2z-9

= o= d = = . 4
2 ~7 5 0 T3 1 =3
x-3 y+15 z-9 x+1 y-1 z-9 __

= = @R — = ATEE@N T TSN g+
2 -7 5 2 1 -3 ol ™
fef 2 |

Find the equations of the tangent planes to the sphere

| x2+y?2+22-2y-62z+5 =0 which are parallel to the plane 2x +2y-2z=0. 4

2x + 2y — z = 0 FAASETI ANGAE x 2 +‘y2+z2-2y—.6z_+5=0c9rmmw@1m
AN Nofy |
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10.

11.

" a)

b)

a)

Find the equation of the sphere through the circle x2 + y2 + z2 = 25,
x+2y-z+2=0and the point (1, 1, 1). ' 4
x2+y2+2z2=25 x+2y-z+2=0eN @k (1, 1, 1) Rprlt e Al
e 329 | : : _

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+2z-6=0. 4
(1,2, 3) Rl @3t x - y + 22-5=0,3x + y + z- 6 = 0 TREAIX FBIE

FRARSR AT [l 2 |

Group - C
faett - o
(Full Marks : 25)

(7|1 ¢ 25)

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

11 7R o @R O (T P Kb e Ted v

Answer any one question : 1x2=2
A @ @=fb 2w e = 3
i) Show that the sequence { Snn +11 } is bounded.
+
R { L } SR R |
n+l |,
ii) Is Rolle’s theorem applicable to the function | x | in the interval

- [ =1, 1] ? Justify your answer.

| x | SorwRfia & [ - 1, 1 | S8 Rolle-a3 $sioimy R eiren 2@ ? e
e i |
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b)

131 ; MTMG (GEN)-02

iid) Find the domain of definition of f(x ) where f(x) = J log,

5x — x2

flx) = Jloge —— T, flx) @ e Cwa ey |

Answer any one question :
@ W b e Tew e
i) f(x) is defined as follows :
fix)=x2, when.x is rational
= 0, when x is irrational
Show that f/ (0) = 0
M f(x) = x2, T x FH

= 0 T x WP ZF, (T T f7 (0) = 0.

Li &
ii) Evaluate: " {(cosx)®.
x>0 ;

M 1
Lim o8 x) ¥ am s Ff w3 |
-0

i)  Show that —
1+ x

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

A (T, —
l1+x

<log(l+x)<x,T x>0.

1 1 1 1
+ + . R Y
1.2 2-3 3:4 n(n+1)

If x, =

bounded monotonic increasing sequence.

= +
"~ 1727237 3.4~

@3 FNIEIH TH |

nn+1)

Sx

- X

4

2

1x3=3

. then show that {x,} is a

4

1 1 1 ol zmoem @ {x, ) ot AeRw

L



MTMG (GEN)-02 132

13.

14.

b)

c)

a)

b)

c)

a)

b)

c)

o 2 3 n .
Show that the series 2 + o7 + 5% SR + o is convergent. 3
1 2 3 n
@R E = + —= + — + . + — cafefl sfeardt
2 2@ "
Examine the convergence of 1 + P L S, . '8
2-3 2:4-5 2:4.6-7

1 1-3 1:3:8
*23%245 2367 " '

Show that the function f( x ) = |x - 1| is continuous at x = 1 but not
differentiable at that point. 3

O (1, x = 1 908 S0 f(x) = |x - 1] 8O ; Y CINIE TEITEFC1 7 |

State and prove Lagrange’s Mean Value theorem.

Lagrange @3 Wgu Soiomafl RYe ow @ae o a7 1+3
i MM @ sinx - sin2X . pnite find the value of @ and the limit. 3
x—>0 tan” x

Lim @ sinx - sin2x oo gfyy aoewr q a7 W e Few @ae oesca N T

x>0  tan’x
el 3%
Find the asymptotes of x3 + 3x2 y-4y3-x+y+3=0. 4

x3+3x2y-4y3 - x+y+ 3 =097 afz =meeravel Ay s

Find the envelope of the straight line 5 + % = 1 where the parameters a & b

are connected by the relation a2 + b2 = ¢ 2 (c being a non-zero constant). 3

£+%=1WMWWWWWamzb.
a

a2+ b2 = c25% 91 I& A (c G TF $3IF) |

Find the extreme value of f(x,y)=2x2-xy+ 2y2-20x. 3

flx,y)=2x2-xy+ 2y 2 - 20x 97 53N I SIN W A T |
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15. a) If a function f( x) is differentiable at a point x = ¢, show that it is continuous at
that point. Is the converse true ? Justify your answer by givirig an example.
2+2
W f(x) Werssh x = ¢ RIS SERmm@IT 28, OR oW I (7, @ R9we f(x )
et e 2@ | Reifie Rl e o7 2 Swzaeriz Tema wiefel @RI |

b) A wire of length 20 metre is bent so as to form a circular sector of maximum

area. Find the radius of the circular sector. 3
20 o o RFR @3fb o sw craesr RFR @3l oo +fRoe w3, e
Y O F@ O Fefy 3w |

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

oY B3 (1 ERAG x 3 + y 3 = 3 axy I G AT |

Group - D
fTem -1
(Full _Marks : 20)

(71 5 20)

Answer question No. 16 and any two from the rest.

16 72 & @R I (¥ I {o ovad Tad W |

16. Answer any two questions : 2x2=4
@ @ 1Y oraq ey i
a) Examine the convergence of Io ldxx o

_|' G997 Sy *9 3% |
01 x

1 2 3
b)  Evaluate : J'o j’o x® ydxdy

j; I: x® y dx dy @3 99 Fefy 3%
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17.

18.

19.

c)

d)

b)

a)

b)

b)

'Find the value of I: e dx

I:e_sxzdx a3 T T T2 |

Find the area bounded by the parabola y 2 = 4x and its latus redum.

y 2 = 4x ofigefs g3t @3 ifeers ar MR oweas ovawe {efy s |

. ' : © xdx
Apply u - test to examine the convergence of -[o ﬁ : 4
+x

p-ﬂ?rmamﬂij-—-’f-gi— -7 AfGITRre 8w % |

0. (1+ x)®
Define Gamma function and from this definition prove that |n+1 = n !, where

n is a positive integer. 1+3

Gamma SPMFER & ff7 G2 ©f (I &9 FFF [n +1 = n |, AUE n 936 LHIE
Al |

Express I:lz sin* ® cos®0d 0 as a Beta function and hence evaluateit. 1+ 3

_[;” sin®0 cos®0d0 (T Beta TR oM IFA @G48 TOHNT (Ao TW fAely

P |

4,1
Evaluate : Io Io xy (x - y)dx dy

4 01
Io Io xy (x - y) dx dy -3 T 7 3327 |

Find the area above the x-axis included between the parabola y ? = ax and the

circle x2 + y2 =2ax, a> 0. 4

X U ST e oRfRe y 2 = ax W‘ﬁﬁ‘@\ax2+y2=2ax,a>0§www

CHCAD CHATA Aol % |

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

LS}
L]

Wik
win
win

(a > 0). @ ey oy )

+y =a



20.

~21.

a)

b)
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Find the area of the circle ; r=2asin 0. ' 4

r = 2a sin 0 3087 CFAT [efy 3% |

The circle x 2 + y 2 = a 2 revolves round the x-axis. Find the surface area and
the volume of the whole surface generated. ; 4
X TR AT x2+ y 2 = q 2 FWHE ARMES T (¥ CFa eom 2 o7 Soiform
T @ T el B |

Group - E
frem - ©
(Full Marks : 10) .

(fa 2 10)

Answer any one question. 1x2 =2

@ @ @l &0 T |

a) Find the complemcntéry function of the differential equation
;lzxyz+4y=2x-|:3. L
glyz +4y=2x+3 WWWWWWMWI

b) Find the particular integral of the differential equfa'tion (D2~ 2D_+ l)y=x2e3x
(D2-2D+1) y=x2 e TR ANPoR Rerg s ey a3 |

c) Find the orthogonal &ajectodcs of the family of sfraight h’nesl y = mx, where m

is parameter.

y = mux FFETELI MBI TH SITws| SR fAefN 3% | (m 215D

%
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Answer any two questions. i 2x4 =8

@ W ¥ e Swuw fil)

22.

2

b)

dj

Solve : (D2-4D+ 4) y= x3 e2x,

AN T 2 (D2-4D + 4) y = x3 e2x,

2 ?
Solve : x’-:—fi - 4x9Y +6y =6x>.

dx
d? dy
AN WA 2 x2 - 4x—2 + 6y =6x2,
x E}% 4xdx+6y 6x

Solve : (D2 - 4D+ 4) y = x2, given y = % and %;‘i =1 when x=0.

FAG 2 3 (D2~ 4D+ 4) y = x2, 2VG y = % a3 %xﬂ = 1 T x=0.

Find the orthogonal trajectories of the cardioides r = a (1 - cos 8), where a is the
parameter.

Cardioides r= a (1 - cos 6), (I q SIT6) -7 7Y ATHS PR Ay T3
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West Bengal State University . i3
B.A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2

PART - 11
MATHEMATICS — GENERAL
' Paper - III
. Duration : 3 Hours | ¥ [ Full Marks : 100

- The figures in the margin indicate full marks.
TR RN AT (e |

Answer Group-A and B and any one Group from Group-C, D and E.
Rret-a ¢ ¥ Gag e, ¥ ¢ 8-uF N @ @F G R Ged i |

GROUP - A
ol -
[ Full Marks : 20 ] ;
5 2 XiRB ‘:\‘n 3
Answer Question No. 1-and any two from the rest. RS
ST 2 OI8O (T (I WIS ATIF Ged |
1. Answer any two questions : - . 2x2=4
@ @ {6 4o Tew U B -
a) Approximate the numbers 0-02302 and 725-57 correct up to three significant
digits.
0-02302 €3} 725-57 AN WA I o6 ML o5 2145 ol v |
b) + Ify= 6x* - 5x, find the percentage error in Yy at x = 1, when the error in x is
0-03.

y=6x* -5x2C, x = 1-a y-a o34 G e I, @H x93 @B 0-03 1
c)  Prove that: ET'Af(x)= AE™! f(x)
o9 T : EIAf(x) = AE f(x)
' 4
d) Show that, A'y, =y, -4y, +6y, - 4y, +y,
"= q, A4y0 =Y, —4Y, +6y2 -4y, + Yo
2. a) Find the missing value in the following table :
MG A (AT 7B WD HofH T -

56 | 86 | 139 | — [ 356
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: R : r term.
State Newton's backward interpolation formula with its remainde

b)
WW@WSWVL@%WWW © 9 |
2 absolutc
3 a) Compute I x3dx by Trapezoidal rule by taking n = 5-and calculate the
e ; . _ 5
error.
- 2 : ,
. 4 - o] B Jﬁl
Trapezoidal NGO n = 5 W I x3dx -3 W Xefy e @qR @ AT oo el
0
. 3
b) If f(x)= e®™*b prove that f(0), Af(0) and A2f(0) are in G.P.
i fx) = P T, W O T £(0), Af(0) T A7 £(0) ST FTLE!
4 a) Using appropriate interpolation formula, find the value of f ( 5 ) from e
~ following data : ' 6
Torqe TR SO R fFRferiie wey /e (5 )-@q [ ey e
% 3 -4 6 8
(%) 45 132 437 564
b) If a real root of the equation x? -x-1=0 lies in (1, 2), locate real root correct
up to two significant figures by tabular method. 2
I %% - x—1=0 TNIEE @ a7 e (1, 2) RE@ A, ©@ Tabular 2Fo0S 46
M oF oy AT M I A 7 o7 dw | |
5 a) Find the cube root of 10 correct up to 5 significant figures by Newton-Raphson
method. ‘ 6
Newton-Raphson-&3 9fers sibfh e &% kg 7S 1047 T fFefy v |
b) Prove that, E™!is a linear operator. 2
oW T (7, £ a3lh (24T o
GROUP - B
et - ¢
[ Full Marks : 40 ]
[ *f= : 40 .
Answer Question No. 6 and any two from the rest.
SR o @Rg T (T (P 0 S0 B fie |
6. Answer any four questions : | 4o 2
@ I b1 e Gy i - | B
a)  State the fundamental theorem of L.P.P.

L.P.P.7 GOferss Gototmrft; forgm |

8



b)
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D 139 M (
r :
aw graphically the feasible space given by the L.P.P-

BWS L.P.P.o7 wfen ont corafboa smarey i o9 -

Maximize Z =
4 = 2)cl + X,
subject to x, <2

x223

1!
Define co O : from E"
nvex combination of a set of r vectors Xx;,Xp,---%, .

Enmrﬂ\’ﬂ?ﬁc_@Qx X, x-«ﬂ?@—?‘fwﬂ"\@ﬂﬁﬂ‘
Write down the dual of the following L.P.P. :
Alw L.P.P. b3 07 s1eniit i
Minimize Z = 3x1 —2x2
subject to 2x + x2 <1
x +3x, 24

Xy Xp 2 0

Find the initial basic feasible solution of the following transportatidn problem

by North-West corner method :

North-West corner #afo0s AIGS AR Wﬂﬁ?{ 3o Cfﬂ?i W g ey T

. D1 D2 D3 _ D4 a,

o [T [2][1]4]30
o, 3|3 |2]1]50
o, [ 4|2 [5]9]¢20
b, 20 40 30 10

J
Show that X ={x:|x|<2} is a convex set.

G @ X = { x| x|<2) @b $&F G| -

Find a basic feasible solution of the given equations :
o RT3 T A v

xl+x2+x3=5,2x1+2x2+x3=7 |
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7.

a)

b)

b)

A coin is to be minted containin
has available aloys 4, B, C and D having the following comPO
Present the problem of getting the

cost in the form of an L.P.P. ;

& ol A I
(P DI O 40 @191 W90, 50 Giol oy g 10 wpet Fregrer e 1 0O
ﬁszg‘r}‘mvnmA, B,CﬂaﬁDaiwﬂﬂmﬁawwmgqu@m%
R A T QST 5 MR et sragpgy o ey g o TE — 4

@3 L.P.P. B Sormifere oy -

’ % Silver
(=)

30

35

50

Olo|w|x

40

140

g 40% silver, 50% copper, 10

alloys with specific comp9

% ni

| Rs. 16000 -

% Copper % Nickel
(o) (Aet)
60 10
35 30
S0 0
45" 15

gition
sition at

Cost

(wT=0)

I, ol o
Rs. 11-00

Rs. 12-00

ckel. The mint
s and costs.
minimal

el 2|
3 H9AN

Rs. 14-00

Solve by Charne's Big-M method :

Charne's Big-M &e0s A& e -
Maximize Z = 2x1 - 3x2

subject to x; —x, <2

5x1 + 4x2 <46
.7x1 + 2x2 =32

X, X, 20

Find the dual of the following L.P.P. :
frsfafe L.p.p. bx taw swpmifl frgw

Maximize Z = x, + 4x2 +,3x3

subject to 2x, + 3x, -5x,; < 2

problem :

3x; —x, +6x; 21
Xy +Xy+x3 =4

. X, %, 20, x, unrestricted (SR14) |
-Obtain an optimum basic feasible solution to the

W, oW, W, W,
F, [19 30 ][50 10
F, | 70 [ 30 [ 40 | 60
F, [40 [ 8 [ 70 [ 20
57 B 7T

e stz mita Sew e e STYE fefT v -

18

following transportation

8
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a)

b)

b)

MTMG(GEN)-03
141 .

Solve graphically the following L.P.P. :
bt smerr R L.P.P.fo7 smigm ae
Maximize 7 - 3x, + 2x, |

Subject to - 2x, + x, <1

x]$2
X +x, <3
X, X, >0
| )
8

Solve the following L.P.P. by simplex method :
Simplex *afors FsfEifie L.p.p. Ba st 2 :
Maximize z - 4x, +7x,

Subject to 2x, +x, <10

1 +Xx,<6

x) +2x, <10

X

X, X, 20
1) Show that a hyper plane in E" is a convex set. 4
YN FFF (@ E" (1 @b Semies A e ¢l I |
ii) Show that the following L.P.P. has an unbounded solution : 4

@M (3, N5 L.P.P. & - N swiareg sy Wi @ -
Minimize Z = 3x -2y
subject to x -y <1
3x-2y<6
x,y=20
A company has five employees A, B, C, D, E and five fixed jobs U, V, X, Y, Z. The

number of hours each employee would take to perform each job is given in the
following table. How would the jobs be allocated to minimize the total time ? 8

93 W A, B, C, D, E 55w G @R U, V, X, Y, Z *vh [ s sz afl
FEER 2D e T TH (T ANT AN O BT ARNO 24w TR | drerafE HRima

T eI S 1 36 TG ANY TR I A9 2

B C D
10 15 8
15 18

12 20 | 20 12
S 8 10 6
10 10 15 25 10

nlo|d|lwlx

N < X <
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11.

142
GROUP - C
ot - o
[ Full Marks : 40 |
[ T 2 40 )
( Analytic;al Dynamics )

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

SO e AR T (¥ (P A% oy $wd fuA |

Answer any fbur questions : 4x2=28

@ (@ B oe Bed W ¢ _

a) A heavy ball is dropped from a height h on the horizontal floor. 'f e be the
coefficient of elasticity, find the loss of kinetic energy due to its first impact
h THO (I @I TR IR TR OEE Boiw (el 91| e I O TR T O
i RIS Sfferifie RArer e ey w0 |

b) The velocity v of a particle moving in a straight line at any instant ¢ when ;ts
distance from the origin is x, is given by x = 3 2, show that the acceleration of
the particle is conétant. )
TR e @9l U PR (U x i @ RO t (o o efewel v, I
x =202 ar e 79, ©@ U (T F0A 999 & |

c) Show that in a central orbit the anguiar momentum of the particle about the
origin is always constant.
@@ﬂwmﬂmmwwmﬂmmw@ﬁaswam IS |

d) State any two of Kepler's laws of Planetary motion.
(RPORTIER AR-NFT sifo@afer (1 (e 76 Yo w91

e) From what height must a heavy elastic ball be dfopped on the floor so that

rebouncing once it will reach a height of 8 metre ? (Lete=1)

wmcweﬁ—raﬁ%mmwmﬁwmmﬁawm%cﬂsﬁwm

BI® AE ? (e = L)
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A cricket ball moving with a velocity of 25 m/s is struck by a bat which ca.uses
1t to move in the same straight line but in opposite direction with a velocity of

15 m/s. If the impulse generated by the bat be 600 dyne-sec, find the mass of
the ball,

25 R/CT ot aer il Rerca® et <y e mre R o el @e® AR Y
Rerlrs fre 15 /G @ oo 231 wwroest @t 3t 600 CRA-CIESS ood Y 2.
W 1w o5 ww 2

A particle describes a parabola r = aseczg such that cross-radial velocity is
2

2
constant. Show that % is constant.
t

@3 U = gsec? ? RIS IR GO 5 (F (A6 - ({51 FIF | AT T
5 e

dt
An engine draws a train of weight 200 tons along a level track at 60 m.p.h.
against a resistance which may be taken as 12.lbs wt/ton. Find the horse-
power necessary to draw the train at the same speed up an incline of 1 in

160(sina=LJ. 8
160

200 B9 ST FEeNEiE @3 & oy et oY 60 WEE/I6 @ B W@ qH |
I eferee wr I ofs TE 12 ~TSe-ewh T, wRE MERE TES wE

(sinaziJ,@@mﬂmﬁmmemwwwmmmwmﬁﬁamu

Find the tangential and normal components of velocity and acceleration of a

particle moving along a plane curve. 8

wﬁwmwwmmsﬁ?aswmew%@mwewﬁwa%mmﬁﬁwm

Write down the equations of motion of a particle moving in a central orbit under
h? dp

——=P;

a central force P and deduce the differential equation in the form
p> dr

symbols having usual meaning. 8

@@gwp-aaw?ra@@wwmwﬁ@%wﬁ¢mﬂf%ﬁﬁwq%ﬁfxma LRI
PP _ p; exdreafn enfirs e aremrs o,

p3 dr
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14.

a)

b)

b)

' -3 d ;i

: istance ) " and is

A particle moves under a’ central repulsive force mu (d et Hinh Hhie

projected from an apse at a distance 'a ' with a veloaty Vc-i ;n e B s
equation to the path is rcos p0 =g, and the angle describe

2 2 8

av +
~I—tan 1 pUE , where p? =TZ—E
p a /) a“v

. -
Q3o PN 82T Q3 (@ RSF qe my+( qRg )3 fearller <y a9
WS apse (T v @I CFIY I | oW TA (3 IFITA AooCA AP B0

Lian (P, e
rcospO:anﬂ«@?F"ﬂ%tWWﬁW@ﬁ@Q%W@W —p—tan ( o J
2_a2v2+p'
a?v?

T, and T, are periods of vertical oscillations of two different weights suspended

by an elastic string. If ¢, and c, be the statical extensions due to these weights
2
4n (c1 - 02) . 8

and g the acceleration due to gravity, show that g = 7212
1 "2

v

eaﬁﬁﬁ?mwmwiﬁ}ﬁ%ﬁewwﬁmq@aa T, qf6 S&d (eTER orfraee
MG I & qff o TEr W Wb o c, @R ¢, AN W o)W GHIH @,

~ 47:2(cl - 02)

527 , ANME g = SfeTTer g9 |
1 %2

g

A particle is acted on by a force parallel to the axis of y, whose acceleration,
always directed towards the axis of x, is py2and when y = 2¢, it is projected

with velocity 5 parallel to the x-axis. Prove that the path is a cycloid. 8

(PR o oMot @3l qgaemm Som @l 71 uy"zf@wﬁm,wﬁﬂa‘my-wmw

cycloid |
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15.

16.

b)

Answer any four questions :

MTMG(GEN)-03 -

elocity V. Show that
lipse of major axis

145 .

Iit} ?}?rtidc.is projected from the surface of the eart
¢ resistance of the air be neglected, the pat
2ga?

Q\ag 7 where a = radius of the earth, g = acceleratio

h withav
h is an el

n duc to gravity on the

surface of the earth and V2 < 2ag . 8

. 4 ey &
a3 qgel v ot Safop s Sefra ge1| AERS 4 SAD FHE el

TZFNR sIfeoiy s P——1 Zgaj/.z Rfe asfs $oge, (I a = sffedra aipnd, g = R
ag -

- OfSer wa9 @9 V2 < 2ag |

Define escape velocity. Find an épproximate expression for it. 2+6

Yoo e gt aa @@l arm e o |

GROUP -D
ﬁvm{ -9
[ Full Marks : 40 ]
[ *fF ;40
( Probability and Statistics )

Answer Question No. 16 and any two from the rest.

SuR % a8 ST (J.CFH o ervea T |
4x2=28

@ @ 51 o Ted T

b)

Define 'event space' and 'random experiment'.

BT @ SSRGS R eE vee e |

Two dice are thrown. Let A and B be the events that "the result is six in the first
dice" and "the result is six in the second dice" respectively. Show that these two

events are independent but not mutually exclusive.
qeETel TR 7a FFFE 211 A6 B b A A0S IARFT AN 7@ T T 7 A48
STy wee T %91 28 | (RUIN (3 @B b 9on WA ey srereota ffoem ww

Show that P(AB )2 P(A)+ P(B)-1, Aand Bare any two events.

G @ P(AB )2 P(A)+ P(B)-1, (I A 6 B (¥ G 755 o1
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17.

d)

g)

Justify the following :

. . 5 » > i . ati i.‘i 3
The mean of a binomial distribution is 4 4y the standard deviation
SNENST UIBIE Pa

@b v Rereica ¢ Qa0 BIap vt 4 gae 3,
and Harmonic mearn

If A, G, H be the Arithmetic mean, Geometric mean

respectively for two distinet observations, then show that AH - G

i : Y - ¢ - par, jel | r-,.'r‘d
W A, G, H u@® Sl senady o satse s sy w6 Con w{(amEE G S
QNG I A AH = G? |

If the regression equation of y on x be y=0.-57x+6-93 and the regression
cquation of x on y be x=1-12y-2.46, find the correlation coefficient 7

between x and y.
4 oTaIFT O Y09 x99 BN FEIER y - 0.57x 4 6.93 @4t x99 y-9% T

IR x = 1-12y -2-46 T, OW x €32 y-qa M@y H2o5 ragd W0 Fiofy o |
Determine the value of k such that f( x) defined by

kx(1-x), O<x<l
S =g =
0 elsewhere

is a probability density function of a continuous variable.

k el a o o £( x ) 0O et 21

flx)=kx(l-x), 0<x<l1
=0 . x A% G WEE S,

Qb TS BT GERIRE THg SPFS We 3 |

The expenditure of 100 families is given below :

Expenditure (in Rs.) : 0-10 10-20 20-30 30-40 40-50

27 — 15

No. of families : 14 —_

Mode of the distribution is 24. Calculate missing frequencies.

100 & »ifsarcas wmesa iy Rieem A rewl = -

W5 GrOT) - 0-10 10-20 20-30 30-40 40-50 |
Sifsrre e 14 i 27 == 15

AR RIS ARG (mode) 24 26T el ARORSH e w2 |
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19.

b)

a)

b)

b)
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147 o
Prove t v hange of origin
hat the correlation coefficient does not depends 07 the cheng 4+4

Or scale of the observation.
S p LIRSk
BT I (3 e i qba SreTE eI ety ARREEE 8T a1 g AR

F&zMor o |

A . . _ x ,1-X ,
sample of size x is drawn from the binominal distribution flx,p)=P q 8

X =0, 1. Find the likelihood estimate of p.
9% faow Room @@ xowE @t wpE RaR = et 2

f(x,p)= p*q'™*, x=0, 11 p-a7 likelihood oifgore Wefl TN |
2+ 6

State and prove the theorem of total probability for any two events.

@ @I 9 R FERER TR Rawe Soemf Rge weT a eriel I |
ositive integers. What is the

An integer is chosen at random from the first 100 p o

probability that the integer is divisible by 6 or 8 ?

N 100 B sfebitan (A (¥ (@ Gl oHIRAGE (@ T ze1| ol 6 S
8 714l froren 2eFR AR T© ?
Calculate the price index number of Paasche's method for the year 2000 with
1990 as base year : ' 3
1990 2000
Commodity Price Quantity Price Quantity
A 65 40 81 46
B 72 35 90 54
C 57 92 77 72
Paasche's-98 S&ed AR 1990 et Fofs e/ 4@ 2000 AEE 7 e e
$EA
1990 | 2000
w4y 7 sifae W sifasae
A 65 40 81 46
B T2 35 90 54
C 57 92 77 72
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kK k=1, 2, -

20. a) The random variable X has the distribution given by P(X = k) = 27, 5

Show that E(X) = Var (X)= 2.

4G be X-a3 e A e X
PX=k=2%k=1,2, ..

¢ (A, E(X) = Var (X)=2.

. .n
b) Determine the trend using 4-year moving average method from the following
data :

Noa ory Mg (wea 4T AP oo fefy sy

[?;r (Ie77) : 1990 | 1991 | 1992 | 1993 | 1994 | 1995 | 1996 1997

Yearly sale
@efae [ey) : 36 4-3 4-3 34 4-4 5-4 3.4 24
Rs. '0000)

GROUP - E

et - ¢
[ Full Marks : 40 |
[ 9= : 40

( Difference Equation and Calculus of Variation )
( Throughout the entire group, A stands of the difference operator, E stands for the shift

operator and y'(x) stands for d_y )
X

( 7] RO1S A = o1IT SATRTR, E = Freb ool ¢ Y'lx) = i—y W)
X

Answer Question No. 21 and any two from the rest.

RO 2P G T (T (P A4S 2 Ted e |

21.  Answer any four questions : 4x2=8
A (P b1 oty Sy fi -
a) Taking difference interval unity obtain the difference €quation if

U, =(C + Dx)3*, Cand D being a constant.
zrf%ux = (C + Dx ) 3* 27 o “11<f3 o3 1 A 120l Fefy ey C & D g
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b)

c)

d)

g)

b)
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M y-cxic? showthat y = xAy + (Ay)?
‘ﬁ?y ex i ¢?, (A, Y = xAy + (/\y)2

ify, =nn-1)n-2)n-3)n -4, find Ay, .

Wy, = nn -1)n - 2)(n - 3)(n - 4), Ay, -7 T Fely T

Write down the Euler's equation for the following extremal problem

ABE Functional B3 5% &I &) Euler A0 f%faf‘ :

i dx;y(1)=0,y(2)=1

Vly(x)l-[ —

Determine A 'x3.

A 'x3 @a wm ey |

If u =ax-3 where a is'a constant, then obtain the corresponding difference

equation.
MWy =ax- 3 2V QUE a @3 g7, wwg AT Few 9|

Show that (%J sin2x =2cos (2x - h)sinh.
AT P F (%Jsian =2cos (2x - h)sinh

) B _ n.3
Solve : U, ?..u‘Hl tu, = 3x

AYYGA TFEN : u_ - 2u +u_ =3x°
x+2 x+2 X
Find u,if u; =21, u, =1 and u, +3u, 5

unkﬂﬁwﬁ‘f‘ﬂ PEV A u, +3u, | -4u, ,=0,n23 @R u =21, u, =11

Find the extremal of the functional

b . -
VIy(x)]=[ yyl+y? dx; y(a)=y, and y(b)=y,.

a

b
V[y(x)]-:_[ y\/1+y'2 dx; y(a)=y, 9 y(b)=y,9% Functional-52 extremal

fefy % |
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23. a)
b)
c)
24, a)
b)
25. a)
b)

— = 3'. "
Solve : u,  , - 7u , +10u, =12e”* , g4x

ST el s w5 - Tu +10u = 12e3% | g

Find the extremal of the functional

Viy(x)= [ (dycosx+y? - y*)dx; y(0)-0, y(x)-0
0

Vly(x)Jf_[ (dycosx + y? - y?)dx; y(0)=0, y(n)=-0%=
0

FEA |
Show that A' cosax = — sin (ax - 3)_
2sin 2
-1 1 : ( a}
(M4 (@, A cosax = ———sin|ax - — |.
2sin 2)

State and prove the problem of Brachistochrone.

Brachistochrone #%3ift Rq® a3 @ag o 356 |

Show that the solution of the equation

U4+ U, =0 is u, =Acos[-§x+c)+Bcos [%Fx+s’).

extreméll ﬁf-ﬁ

2+ 8

= ¥ U 4t U, = 0 >5PAHa FWaw e u, :Acos(%x+a)+8cos(¥x+c'].

Solve : U, tau  + bux =0.

AN FE U, +au, +bux =0.

Find the extremal of the isoperimetric problem :

1
Vly(xnzj [{y'(x)}2+x2 ]dx
0

1
given that [ y?dx =2, y(0)=0, y(1)=0.
0
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Isoperimetric smsmifee extremal <7 @z .

1
V[y(x)j:j [{y'(x)}2 +x2]dx
0 v

. 1 ’
et @y [ y2dx=2, y(0)=0, y(1)=0.
] .

c) Show that A? log x = log [l - 3

x-1) :| taking difference interval unity.
X — .

Wmﬂglogxﬂog{l— 2],WWWQ$¢W|

(x-1)




	MATHEMATICS General Part II 2012
	maths part 2 paper 3 2012



