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West Bengal State University
B.A./B.Sc./B.Com ( Honours, Major, General ) Examinations, 2014

PART - II
MATHEMATICS — GENERAL
Paper - II

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
fasty - =
( Full Marks : 25 )
_ € #fefT 8 2 )
Answer Question No. 1 and any two from thé rest.
S A ol 8 T G G Wb eea S

1. a) If A, B, Cbe three non-empty sets such that A\ B = A C and

AU B=AU C, then prove that B= C. el i

I A B C WWWQ?,WAHB=A_HC gt AU B=A U C T3,

OIRE oI FHA R B = C.

OR / W2l




b)
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If f: A Band g: B -» C be two mappings such that gof:A—>C is

surjective then prove that g is surjective.

I f:A > BERE g: B CHE @3 WoPFF A gof: A —»C 93 surjective
WHP OIBE, AN FFEA (A g QI surjective JHP | '

For the sets A, B, C and D, prove that
(ANB)x(CND)=(AxC)N(BxD) 3
1 W 51afe 6 A, B, C 938 D-O% &1 &3I4 $F4 (I

(ANB)x(CND)=(AxC)N(BxD)
OR / &%l
Show that the mapping f: R— IR " defined by f(x) = | x|, forallx € R

is not injective but surjective, where R and IR ' are sets of real numbers

and positive real numbers respectively.

f:R->R" =orssfb f(x) = | x|,V x & IR %ol e@1fie | (fAW @ f Sl
injective WIS ¥, Y surjective WEHEF | @I R 8 R T INEH A¥

MATA GG @ EAGIF ABA MY G |

Let f: A.—pBandg: B — C be both bijective mappings. Prove that
gof:A—»Cisinvertibleand[gof}"l=f“1og_1. i
441 9F 1A —»BSg: B CHib bijective WTHE | o1 FF4 (I

gof:A->C inversemmmmtﬁ?'\{gof]_l = f'log'l.
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b)

b)

Let f: IR - IR and g: IR —» IR be two functions such that fog= gof
Does it necessarily imply that f= g ? Justify your answer, where [Ris the set

of real numbers. 2

fiR—>IR €g: IR - IR b WNFF fog= go 7 Iq% | 93 (AF f& 7@

W f= g ? SR TSRS H0H I W | QAT R 29 QI LA (6 |

Let f: IR - IR and g: IR —» IR be two functions given by f(x)=| x| + x,
xelRand g(x)=| x| -x, xeIR. Find fog and g o f where IR is the set
of real numbers. 4

WP f:R—> IR Sg: IR R NS 1L Iv@w fwace mwifie s
flx)=]x|+x,xelR8g(x)=|x|-x xeR.
9 fog € go f T % @UE IR 251 79T I A 6 |

Prove that the set of all solutions of the equation x" = 1, where n is a

positive integer, form an Abelian group under usual multiplication. 5

oI E (7 FOIRRE QTR ACF 1" = 1, TN Asala ob @l SEkrm

wel 510 A, I n G LA o1 |

Jﬁstify .whether the following statements are True or False :

fraferfie fRgfoaf o a1 wer T2 w7 ¢

i) (IR, e ) is an abelian group, where IR is the set of all real numbers.
(ﬂe,-; ) @ e ﬁ._mﬂm IR, 31 a9 e (b |

i) Union of two subgroups of group ( G, *) is a subgroup of ( G, *).

%ol (G, *)-a9 {%@W BRI, (G, *)-a9 a6 Towe |




b)
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iii) If (H, *)and ( K, %) are two subgroups of ( G, *), then H N K#¢.
3% ( G, *) wera 46 TorE ( H, *) 6 (K, %) ¥, ORET H N K#9¢.

2H201

Ifinaring ( B, + ), a’=a ¥V a e B, show that 2a=a+a=0 ¥ a € Band
also B is a commutative ring. Give an example to show that the converse is

not true. 2+ 242
Tk (B, + o ), TSCR (A (W 300 @-99 &1 a2 = a T, O@ & IFH
2a=a+a=0, (P A q ¢ B-AF G | ARG AN FFH (X B sl fafasaney

we | @l SHIZATHE TR (U 2a=a+a=0, a e B a’=a, aec B6 TS

A |

Show that ( S, +, » ) is a subring of ( My (R), +, ),

0 X ,
where S = { [J(; OJ 1 Xxe€ LR‘}_, My (IR) is the set of all real 2 x 2 matrices
and IR is the set of all real numbers. ' | 4

G Q@ (S, +, o) T ( My (IR), + o) ISTR 9 Torwae |

i {(o 0

0
" ]:xeﬂ?}, My (R) 39 2 x 2 arwa w3y fa ( wmffs )

€48 R 361 AAE A HeANA 6 |
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5. a) Reduce the real quadratic form 5x2 + y2 +10z2 - 4yz - 10zx = 0 to

the normal form and show that it is positive definite. i b

5x2 + y? +10z%2- 4yz - 10zx = 0 I faT© FNE TRV (normal)

PIE e B @ I @ @t @3 g e 2@

b)  Find the dimension of the subspace S of R 3 defined by
S={(x,y,z)eIR'3:2x+y~—z=0}. g AT

A (OFT O R3-98 S = {(x y,z) € R3: 2x+ y—- z= 0} S sia Fef

FFA |
. ok
c) Find eigenvalues of the matrix A = |-1 -1 -1}|. i7ss
' 5 vt 2 e

e
A=|-1 -1 —1| @ (matrix) RCF-TReF FefT w71
R o T |



189 MTMG (GEN)-02

GROUP - B
fremt - 9
( Full Marks : 20 )
( #efa ¢ R0 )
Answer Question No. 6 and any two from the rest.

L AR oM 8 T (T (PN WL LT T e |

Answer any two questions ; 2x2=4
(¥ I Ko 209 Ted fuw ¢
a) Find the equation of the straight line passing through the point ( 1, 2, 3 )

b)

and parallel to the line =~ = £ = £
2. A .8

@ @3 AR [y I W (1, 2, 3 ) RN @3 325: =
S |

Find the direction cosines of the line that makes equal angles with the
Cartesian axes.

T4 @3 S SN ACHY N A (Il TN P, O & (A (AL
e T e o | ' :

Find the equation of the sphere which has (3, 4, - 1)and (-4, 2, 3)as
the end points of a diameter. Find also the co-ordinate of its centre.

@ CNETPd a0 AT ABRYEE % (3, 4, - 1) @R (-4, 2, 3) T
cerba TNTAT @38 EIoa (Prut FNE HefT S |
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T a)
b)
8 a)

Show that the straight lines whose direction cosines are given by the

equations 2l + 2m -n=0and mn+ nl+ Im =0 are at right angle. 4

e qfb SR IR e 20 « 2m - n= 0 @9 mn 4 Al + Im = 0

AP oS ¥ O A (3 eI 4fd sfg |

Perpendiculars PL, PM, PN are drawn from the point P ( @, b, ¢ ) to the

co-ordinate pla'nes. Show that the equation of the plane LMN is
£ + y._. -+ —z.. =4 2 & . z 4
Hemahia : g

P(a b, c) R @@ x=0, y=0, z=0 3o fofa To PL, PM, PN T&f; &5

S TH | AN &, LMN TSGR S 5+~E—+3 =
a C

; ol ; x =2 -4 -6
Prove that the lines - et s EhE : = oL = e
3 5 7 1 S 5

intersect. Find their point of intersection and the equation of the plane in

which they lie. : %

e mx+1:y+3:2+5;x"‘2:£i:?;6wmiﬁ
_ % 3 5 7 1 3 2 -

PIRIRCE (o P | OI0T (RIS BATE e S @3 (3 et e ¥ aew

O WP [y e |




10.

b)
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Find the magnitude of the shortest distance between the lines

x 08 s i z -2
4 3

and 5x - 2y-3z+6=0=x-3y+2z-3. 4

i g2 3 2
_4{___9‘;— -22 ¥, 5x- 2y-3z+6=0=x-3y+ 2z - 3 AR

_.ﬂtﬁwmﬁ#ﬂ¢ﬁ|

Find the equation of the sphere of which the circle
x%+ y2+ z%+2x - 4y+2z+5=0, x-2y+3z+1=0 is a great circle. 4

@ ol @ x%+ y?+ 22+ 2x -4y +2z+5=0, x-2y+3z+1=0

gefe @it swgs O AR [l |

x -1
Find the distance of the point (3, 2, 1) from the line —— = —ﬁ— =

ol % v ZIQ SR A ( 3, 2, 1) Refoa yarg Frefy 2 |

Show that the plane 2x + y -~ z = 12 touches the sphére x? 4 y2 +z% =24

~and find the co-ordinates of the point of contact. <l

@A @, 2x + y - z = 12 WD x2 + y? + 22 =24 CIFTIHE N IE| I

ool T Fef <66 |
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i

b)

Find the equation of the right circular cone whose vertex is the origin and
S ; X z : ; : :
axis is the line 5 = % o and semi-vertical angle is 45°. 4

G o1 TR =g A s, S e %': —?1 = -; Qa8 WAL 45°,

18 =g AN [og T8

| GROUP - C
faeret - o
( Full Marks : 25)
C opefai ¢ 2e )
Answer Question No. 11 and any two from the rest.

9% R o 8 U (T (P qfY 2w TR i |
Answer any one question :- - i - 1Ix2=2
@ @ @fS oo Sag i
i) Check whether Rolle_’é theorem is applicable to £he function
flx)=|x], xe[-1,1]

flx)=] x| SMFHa TF [ - 1, 1 | IIAE Rolle-a oAl oamem
2(d 61 518 5 | e

an +5
n+

1i) Examine whether the sequence { } is bounded.

{4’”5} Sl @ e o e |

n+2




b

iii)
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2
If f(h) = £(0)+Rhfi(0)+

o1 f”(Oh}, 0'=Bi=d; findOwheﬁ

h=1land f(x) = (1-x)°/2.

- 2
I f(h) = f(0)+hf’(0)+g—|~f"(eh), 0<0<1%¥, O@ 0-97

T e FA AT h=193 f(x) = (1-x)2/2 .

Answer any one question : ‘ 1x3=3

@ @ 96 g Ted fae ¢

i)

i)

iii)

Show that

<ilog [ Aoad) < X ol x>0

M A, A% Sdap (U1 0 ) Seax: TR i O
1+x .

Find the domain of definition of f( x) where

2
S59x ~ X
f(x) = y loge ——

— :
flx) = \/:f?fii.ﬁ- }ET f( x) Q9 FREII (Fa 71T FEA |

‘Lt

tan x
x — nj2 !

Evaluate : (sinx)

% i (sinx) '@ % an W e
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12445 a) By Raabe’s Test prove that the series

1 1.3, 1235 L35.7 .20 — 1)
14 — 4+ — + ———— + ... + +

21 024 0246 238 6800 oon

.......... is divergent. 4

A A AW FE@ AN PEA (T

: e Sk - |
1+l+—1~§~+ﬁ+ ...... +13 {4 1J+ .......... Ifafs sl |
2 24 246 2.4.6.8......2n

n
1
b) If xp z_(l + —J ,heN, where N stands for the set of natural numbers,

n

prove that the sequence {x 5 } is bounded. : 3

n

n
- e xnz[nl) ,neN, (A N 936 FeiRe iz o jve 3@, @

oA FFA {xn}@q@wﬁﬁwf

c)  Prove that the sequence {x 7 } where x, =(-1)" is not convergent. 3

oI P (T x , = (—1)" Sl o 7w |

13. a) The function f(x) is defined by

Sflx)

3+ 2x for --3- < O

3-2x for O<x=

N W

Show that f( x) is continuous but not differentiable at x = 0. 3




14,

b)

a)

b)

195 | MTMG (GEN)-02

«2fb e f(x) FafERemes wfie

Il

f(x) = 3+2x I —%4x50

I

3-2x W chs%

A T (¥ x = 0 Ipee weerwalh sige g Sgateen 13 |
!
Evaluate : xio[ti:—f]x : 3
s
Lt (tanx]x—ﬂﬂf[ﬂﬁ"mwr

x>0 x

State and prove Lagrange’s Mean Value theorem. 1+3

Lagrange-&9< 34 Soioifh fge s @ag oW a1

3

Find the asymptotes of x~ - 2y3 +xy(2x-y)+ylx-y)+1=0, 4

X3 2y hxy(2x-y)+y(x-y)+1=0-97 TARF epereEyelt ff

A |

Find the envelopes of the family of straight lines of
% T T ; : '

Yy =mx ++a“m* + b°, m being parameter. 3

y = mx + y a’m? + b? a fe FEEI-BR s ff e, @UE m

G 2i5e |
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15.

c)

a)

b)

Find the position and nature of the double point ( if any ) of the curve

yg*x(x—a)ng_). 3

yQ—x(an)z;:omwnﬁa-mq %MW@%WWG ogfo

fefa e |
Show that the function [ ( x, y ) = y3 + 3x2y + 5x% has a minimum
“at(0,0). , ' 3

CRAR @, f(xy)=y°+3x%y +5x%-93 (0, 0) R o I+ =g |

If a function ' f ( x ) is differentiable at the point x = ¢, show that it is
continuous at that point. Is the converse true ? Justify your answer by
giving an example. : : : 2+2.
3w f(x.]WWiﬁﬁ\x= C_W.WWW.WWqWﬁ,EﬁW

WETFEEI TS 2@ | [Reifie Rfelb @ ooy 2 Twraeriz S Il (@R

Show that the rectangle inscribed in a circle has maximum area when it is a

square. ik 5!

@A (3, e SEkiie gzed cwageafE serralt ab st |
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GROUP - D
ﬁ@’ﬁ‘i -9
( Full Marks : 20 )
( A ¢ 20 )
Answer Question No. 16 and any two from thg rest.

SY AR AN @ ] (X (P WG Ard T o |

16. Answer any two questions : : ' 2x2=4

m@ﬁgﬁ'efm@wﬁﬁ:

a) Examine the convergence of I e * dx, if so, find the value.
0

Ie‘x dx et fenfre +@mw a4 | 3 sfond 29, oreE Gita IW e
0 T

PP |

' 5
b) Find, if possible, the value of B [E : 6}.
ﬂﬁﬂ@aws[% ; 6]-~ﬂawﬁvmasasa'|

c) From the relation I'(n+1) = nl'(n), calculate I' ( 6 ).

F(n+1) = nl(n), % Q& [ (6) 99 7 #7361 |
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d) Prove that the area of the circle x? + yg. - a? is na’.

17. a)
b)

18. a)

P

o 3T x2 + y? = a? 069 (FATFA - na?,

n/2 |
Evaluate, if possible I log sin x dx. 5
; 2 .

/2
3fr 319 =W, ORE j log sin x dx -9 S {47 F@ |
0

v . o0
i 2 : : 3 : ]
Find the value of J. e A . _ 3
2 . .

il

a0 :

2 1 5 :
je"‘ dx -9 I Ry 359
0 ; :

State the relation between Beta function and Gamma function and use it to

1 -
show that j x3/2 (1-x ]-3f2 di = _3“__. : P
J 128 ; ;

RO SIorss @ ST SOMHEE W T o1 | @7 IR eie 9 (3

1

J'xm (1-x)32 gy - 3%
) ' 128



19.

20.

b)

b)

b)
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Determine Jl]. dx dy, where R is the region bounded by y = x2
x=2 y= L _ 4
” dxdy«ﬂamﬁ{vﬁmﬂ @I R Cwafs zo
R
y=x2,x = 2, y= 19K 99|
a(l+cos0) 3 ;
Evaluate : II r* sin 0 cos 0 dr d6. 4
0 g
a(l+cos@)
S fefy v s Ij r3 sin 0 cos 0 dr do
9 0
)23 2/3 :
Find the perimeter of the curve (ﬁ) ‘ +[E) =1, u 3
a

2/3 23 - |
(—{] +[%J =1 qgea ~ifEE Fefy |

a

Find the volume of the solid produced by the revolution of the upper half of

' the loop of the curve y2 = x? (2 - x). ' 4

y? = x? (2 - x) WEq @ 75 (loop) (S &W O T (I $e9A solid-fox
e fela e |

Find the surface area of the solid generated by revolving the cycloid

x=a(0+sin0), y = a (1+cos0)aboutits base. - S

x=a(0+sin®), y = a (1+cos0) cycloid-l6tF ST (base) HCATH (A (@
AT (solid) (S W O IFSETI (Fawe] ey g |
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GROUP - E
faetat - ©
( Full Marks : 10 )
( #ft 5 v0 )
21. Answer any one question : ; 1 x2=2
@ @ @6 erem Teg e ¢
3
d
a) Sdm.——%—yzo
dx
f e
mmmmﬂ:flg—yzo
dx
d?y 5
b)  Find the particular integral of S 4y = x".
. dx -
dgy :
—Z + 4y = x° @z ey st Fefy o |
dx :
: 2 d%y dy ar ;
c) Reduce the equation 3x ok Sxa— + 8y = x' from variable coefficient
s X j

to constant coefficient.

oS

2
d .
Sx? g_+5x‘—”3y +8y=x4 A6 691  (variable) RS (A EIF
dx X

(constant) IR S SRS T |

22. Answer any two questions : ' 2x4=8
@ @ %6 ored Ted e ¢
2
d

a) Solve: wd——g = T e

dx dx

d?y ,dy 2 3y
AAYH FFA 2 —2——+y=x"¢€

dx2 dx




b)

d)
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2 .
Solve : d_g + azy = sec ax, ( ais a real number ).
dx
: .de 5
T I 8 — +a y = sec ax, ( a 9%fb AT AN ) |
dx - -
2
d
Solve : xg—y-—x—d—y+y:logx
dx? dx .
2 d%y  dy
AN TP ¢ x° —= —x— + Yy =logx
dx2 dx !

L

Find the orthogonal trajectories of the family of curves L y:”3 = a3

where a is a variable parameter.
x2/3 4 4?13 = q%/3 ( ot a @9 w1 (variable) *IRGH ), IFEBA
ATHF I [y 8 |
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West Bengal State University
B A./B.Sc./B.Com. ( Honours, Major, General ) Examinations, 2014

PART - 11

MATHEMATICS — GENERAL

Paper - III
Duration : 3 Hours | [ Full Marks : 100

The figures in the margin indicate full marks.
AEE AN oI (res |
Answer Group Aand B compulsorily and any one group from group C, D and E.
faer = ¢ 4 ARFTE WAL 9, ¥ @ ©-9F TA (U@ @ (P16 9% Reier Tew
GROUP - A
faemnt - =
Full Marks : 20
(o 2 20)
Answer Question No. 1 and any two from the rest.

AL o @A T (N (P ¥ «reww Ted e

(I Answer any two of the following questions : 2x2=4
-1 wfY eivaa Tea e ¢
‘a] Write down approximate representation of % correct up to four

significant digits. Find the percentage error.

%wmﬁm@w%w&mwmmwmm%wa@ﬁﬁwi

b) Show that A ("'C”l): *C, , the interval of spacing being 1.
wam @ alxe,,, )= *c, , swanes wd w1




d)

b)

b)
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Lt e ) ot \ .
Find -[0 (x* +3) dx using Simpson’s 3 rule, taking two sub-intervals.

i %ﬁww T, vﬂ%w fac Is(x2+3) dx-a3 W e T |

Find an interval in which a real root of the equation x*-2x+3 =0 lies.
aﬁWﬁwwwmx3-2x+3=oﬁWaﬁmﬁ%
| . .

2l
x*-3x+4
Using Lagrange’s interpolation formula express
ooty 2 "8 CXPIESS T (x-2)(x - 4)

the sum of partial fractions.

x2-3x+4
(x=1)(x=2)(x -4

Lagrange 93 @M (@ FRICH @ T ST

CYISTEE] o AP T |

Show that A% y; = y, — 3ys+ 3y, - Y i 6+2
CWWC‘IA3y1=y4—3y3¥3y2~y1 .

Using suitable intérpolation formﬁla find (i) £(0-5) (i) f(4-5) from the
following table. ,

TofyE TFAH @ AR frfiRie Gofet 20 () £(0-5) (ii) f(4-5) 99 AW
efa e | ' :

x 0 1 2 Al | 5
flx) 1 4 9 16 25 36
Prove that V is'a Linear operator. : B

a1 A (Y V 361 QT (4P PRSP (operator) |
: : .
Evaluate IO (1+2x- 3x? )dx taking 11 subintervals by Trapezoidal rule,

correct up to 4 decimal places.

1
Trapezoidal tad W, 11 B Got-swae o Io (1+2x - 3x?) dx 9% T

Aol e, 4 WA FH o¥Y Al I |
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b)

b)

If A f(x) = x, find f(x). 5+3
T A f(x) = x T O@ f(x) -9 M [y o6 |

Use the method of bisection to find the real root of the equation
x3 - 3x-5=0. correct up to 2 significant figures.

Write down the advantage and disadvantages of the method. ,
AARIST ofwfen AR x2 - 3x - 5=0 FNPAeIB w8 ML e G Ao
W fAefa |

9R sfafed Al ¢ wpPifgiafe g1

Using Newton-Raphson method find the cube root of 10 correct up to
three decimal places. 2+ 3

Newton-Raphson -3 #%fets fo aifiie B of% 10 @8 Tt fefy o |

GROUP - B
faers - 2
Full Marks : 40
(s ¢ 80)
Answer Question No. 6 and any two from the rest.

b A P G T (T (P WO 20 B fue |

6. Answer any four of the following questions : 4x2=8

- o1afb oea Teg fav 3

a)

Examine if the vectors (1, 2, - 3), (2, - 3, 1) and (- 3, 1, 2) are linearly
independent or not. s : :

(1, 2, - 3), (2, - 3, 1) @8 (- 3, 1, 2) (&34 (MW tARTOI@ WA a1 F&e
P e |




b)

d)
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Find graphically the feasible space given by the LPP :
Eafbcaa =1y s owe LPP -93 31 om Ao o9 ¢

Maximize L=2x. % Xy
subject to XyS2
x,<3
X, +tx,21 Pk X b,

Find the basic feasible solultion of the of following system of equations :
e FlieaeaEa @b (e e e e w9

X;+Xg+x3=5; 2x;+2x9 +x3="7. .

Write down the dual of the following LPP : .

faeae Lpp 57 tae b g ¢

Max Z = 2x; + 3x, subject to x; +2x5 $3; x; +x3£5; x3,x2 20.

Determine an initial B.F,S (Basic Feasible Solution) of the following
Transportation problem by North-West Corner Rule :

North-West Corner Rule 2% 3@ fFsfiiie stz woma e smfen

T Aoy a9

: Dy DTy Tl by
Gyv a6 "9 518
(¢ " I (R " S | 12
(2 S & T S WORE." B 6 1
b; 19, 4.9 .8

Write down the following problem in standard form by introducing slack
and surplus variables and identify them :

fraffie s Stack @ Surplus 5EA MR HORE W@ A4F™ FFH
@48 Slack @ Surplus 516 BfEe w% ¢

Maximize Z=5x,;+8x,

subject to 3x,+7x,<18

~4x,;+6x,215; x,x,20.
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g
7 a)
b)
8. a)

Find in which half space of the hyperplane 2x , + 3x, + 4x3-x, = 6,'the
points (4, - 3, 2, 1) and (1, 2, - 3, 1) lie. i
(4, - 3,2, 1) @38 (1, 2, - 3, 1) ReGEH 2x | + 3x, + 4x ; - x, = 6 APTHEER
(P STHTC S0g O Fef peeet | s

A factory produces two products A and B with the help of machines M,
M, and M,. The production time of one unit of A on the three machines

are 2 hours, 1 hour and 1 hour respectively and for one unit of B are
3 hours, 1 hour and 3 hours respectively. Machines M,, M; and M, can

run 300 hours, 300 hours and 240 hours respectively in a month.
Formulate the LPP if the profit of the products A and B are Rs. 2.00 and
Rs. 3.00 per unit respectively. ' '8

@b @raEE 46 7 A @32 B -9 Sesw 2w fofe v@ My, M, 6 M, -a¥
ARIRT|I 1 O9FF A TS FA0 oA AF WY 3 IAGEE 2 61, 1 T @38
1 951 @ 1 @ B A FA0S N (VN TG 3 61, 1 961 @92 3 THl | M,
M, 8 M, 3% fofb ME1 IA@E 300 61, 300 WD @42 240 1 5570 91 | Wi
s 93 A ¢ B RfT @ 16 27 WEW 2 51 ¢ 3 TR, TR Fone
*ea LPP W13l e |
Solve the following LPP graphically :
rafbras i Feffie Lpp B siam a9 ¢
Maximize Z=-2x; +3xy |
subject to 2x) +5x5 <40

xXp+xy<11

X320, x5 24, e 8
Solve the following LPP by simplex method : :
Simplex “@fore FHfERS LPP ba g we+ ¢
Maximize Z = 4x) - 2x3 — X3 '
subject to Xy +Xxp +x3<3

2x1 +2x5 + x3 54

.’C]‘“XQSijl,XQ,xSEO. _ 8
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Solve the following Transportation problem :

forsferRie offaags e g %
17 Twals ¢ B 5 < g :

i

Oy Jfg1 16 25 13 [
O, R - A . G R 1 Production
@i b3y Cor A8, 41 19
b; 6 e S R Ll 8

Solve by Charnes’ Big M method :

Charnes’ Big M HESCS FNYN T ¢
Maximize ~ Z= 3x +2x3 =
subject to Xy +xg921
2x; + X3 S 4
5x1+8x2_sl_5;'xl,x220. ; 8
A company has four machines oh which to do four jobs. Each job can be

assigned to one and only one machine. The cost of each job on each
machine is given in the following table :

@ @R SR W@ RIS bR IS FAS B @9 @Il I S
T O T I A BN | (T PO (PR I @ P 4
wifere eve :

Machines / 9
42 35 28 21
30 25 20 15
30 25 20 15
24 20 16 12

Jobs
et

Find the optimal assignment and also the minimum cost. | 8

UFCE 5N I @8 FENE A0 T I |
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10.

I 1

a) Find the dual of the following LPP ;
ffafe Lpp fin tae smpmfh frga
Minimize Z= X1+ X9 + X3
subject to X} =3xp +4x3 =5
Xy = QXQ &5
2x9 - x324
Xy, X7 2 0, x5 is unrestricted in sign,

b) The set of all feasible solutions of an LPP is a convex set. Prove it.

@b LPP -7 3% 1ad Tied (36 @3t T@at (b ofwe 46 |

GROUP - C
feera - o
Full Marks : 40
( ofq 3 8o )
Answer Question No. 11 and any two from the rest.
Y FL o @A W (Y (I K6 «rvuw TeF e |

Answer any four of the following questions : 4x2=8
- b1afb o g fuw ¢

a) A particle moves in a straight line and its velocity v at distance x from the
origin is given by v 2 = 2 - x - x 2. Show that the motion is simple
harmonic.

AR M @ T A @ JZ0S st v 8 AR (A 19 x -9F
FoAE y2 =2 - x— x2 A 26 | (¥ bz oifs sz oo oIS rofm |

b) If the radial velocity is proportional to the transverse velocity, find the
*  path in polar coordinates.

@2l sfefier wora S (@91, o19- W e Ausife 2w weba sfesres o
pqaft Fefa we |
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c)

d)

€)

g
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What is the work done by gravity on a stone of mass 80 gms during the
8th second of its fall ?

80 21 SEA (P T (I T (A G0S AT BT CILrs Afesfer @1 @i
FOI TS T ? :
State the principle of conservation of energy.

e fFrerel b fqo 9|

Prove that for a particle moving in a central orbit the angular momentum

about the centre is constant.

SN B (U, (FRTT FHA ST eI (¥ ANCH (FfIP GI 7 7P |

A shot of mass 40 kg leaves a gun.with a velocity of 1000 cm/é.' If the
velocity of recoil is 10cm/s, find the mass of the gun. :

40 fosl oEa @3l oft @R 9F @@ 1000 Cf/ETEs o g Tk
recoil 5f6@e 10 GifS/CIFS 2 O@ IR ©F 9 ?

Radius of Earth is A2g where g is the acceleration due to gravity. Show

that velocity of Earth’s satellite moving in a circular orbit witll be g,
whose radius is approximately equal to the Earth’s radius.

s <y ZeT A2g, (AT g 2o <R wfewder gat | (i (X IR #
Qefrai sffed Soiaren ofe@sl 2| Ag, T AP SR IS AT T |

A particle moves in a straight line under the action of an attractive force
}uc's"f3 when at a distance x from the centre of force O. If it starts from

rest at a distance a from O, then show that it will arrive at O in time

20/ 8

@ O (U x A px >3 e aETg S @b T FETEN sifieMet |
Tt 0 R (A a Hee e el PRl e va@l % S O@ IH @

2{::4/7"/K @ O s (i |
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13.

b)

a)

b)

R (I (T e B s 2 L

A bullet of mass m moving with a velocity u, strikes a block of mass M,

-which is free to move in the direction of motion of the bullet and is

embedded in it, show that the loss of kinetic energy is % —%— u?. 8
3 m

umﬂwaaimwﬁﬁ@wmmM@aﬁﬁ@amme @3e
WCWWI&MWWWW@W@WWWW.

mM a3

2m+ M

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 Ibs wt/ton. Find
the Horse-power of engine necessary to draw the train at the same speed
up an inclined plane of 1 in 160. 8

200 51 GEER @@enlice @sfb &g Wyl wws oy 60 WeT/90 (@ (G
facy amw | 3f ety wifve ae i ofs 5 12 18 erh T wE St
TRG O (160 @ 1), FNE@E B W@ W6TR &) oo s 3fgma o o
fefa e |

A light elastic string of unstretched length a hangs vertically with its
upper end fixed. Two weights hanging separately from the lower end
produces extensions b and c respectively of the string (b > ¢). The two
weights are hang together at the lower end, and when in equilibrium
position, the second particle suddenly falls off. Prove that after a time t,
the distance of the attached pérticle from the upper extremity of the

stringis a+ b + c cos ‘/%t. 8

a3l zrw1 Ffemeie wfS, @ wrefe W o, Sowa o8 @ fir e wbem
WIeg ¢ w2l qib 9y Qe 2o w ol Frmraam et (@ @y @i
& Wi ¥ Wl YT b8 ¢ (b > o | E w Ty @@l e e
ot I @ T Fm R ocuw euw wgfbr q@me ot o o z@

’9
a+b+ccos [=t|
b
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A particle describes the catenary y = c¢ cosh X under a force which is
c

always parallel to the positive direction of the y-axis. Find the Law of

_force and the velocity of the particle at any point on the path. 8

@3f U y = ¢ cosh = G a@oe oot W @wol qeTa S W
{ o

Wy-wmﬁtwwmmm e @ e T @33 @ IR
T (A (@ e oifba eifewe fefa |

2
Establish the differential equation 25 C;_p = F of the path of a particle
A ; p r :

describing a central orbit under an attractive force F per unit mass

(symbols have their usual meaning). -8
@F@ﬂwﬁmmﬂwaw ﬁPFWW@%WWmﬁH
oI FsRRe s weael eifedt o ¢

h? dp :
g bl (e8Pl ebfere Wiy a@Ee) |

Find the tangential and normal components of velocity and acceleration

of a particle moving along a plane curve, - 8
AT IEEL IR BN G TG e @9t sfieers qae sifewe
A1 @38 999 el e |

A particle of mass m moves under a central attractive force

mp (5773 + 8 ¢2 r~%) and is prOJected from an apse at a distance ¢ with a

velocity ‘/-/ Prove that the equatlon of the orbit is r= ¢ cos % 0. 8
m SARRE @b IGEa TR my (Sr 3 + 8 ¢ 2 r~5) sifwMe e 71 fm
m|¢mﬁﬂﬁc@r§wﬁ5@apsem3\/% @0l e 27X, O AN

A (A T FH9(A NP9 @ r = ¢ cos % 01
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GROUP - D
faet -«
Full Marks : 40
(7919 2 80)
Answer Question No. 16 and any two from the rest.
S A o @3 I (N G Afb oo Bem fie 1

16.  Answer any four of the following questions : 4 %28

- B1afb S Ted fursy ¢
a) A coin is tossed and a die is thrown simultaneously. Write down the

event space. Find the probability of tail and prime.
@b 11 @92 @b FE @S N (FYI 29| Event space b 1471 Tail @z
Giferss 28T FERE] ey w5 |

b) If A and B are two independent events then prove that A and B are also
independent. '

At A @3 B b FA0ers Woa1 27 OIRE ol 3% (I A 932 B 8 A 2@
c) Define random variable, When is it called discrete ?
: SN 551 @4 G| [0 | P QG oy 96T ?

d) . X is a discrete random variable having the following probability mass
function : :

A [0} 1 s 3 4 S5 6
P(X=x): 0 k 2k 3 4k Sk | 6k

Determine the constant k. Also find P (X < 4).
X @6 oy FB[T 551 I WH probability mass function (181 247 ¢

e b 0 1 R 5 | 6
PX=x):| 0o | k | 2k | 3k | 4k | 5k | 6k

AP k-9 A [ 39 @A P (X < 4) 97 A ey 3% |
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Find the median of the following data :

39,287, 1, 1,45.96 267 84,6

RIEERCUIERIC R S RCE R SR EE I S

3.9, 208 7 PalL A5 90h .2, 6,7, 8,4, 6.

Calculate the coefficient of variance for the sample | 2, 5, 8 .

{2, 5, 8 Q8 T Trlf (SHIHET T SIT] P |

Given that x = 3y + 2 and y = kx + 3 are the regression lines of x on y
and y on x respectively. What will be the value of kif r= 0.9 ?
(8N TR (T, x = By + 2 @R y = kx + 3 T IYEE x99 y-@9 T9d @<t y
a9 x93 TAF &9 @11 AW = 0.9 2T OBE k Q4 TH PO 304 |

An urn contains 6 red and 4 black balls. Two balls are drawn at random.
Find the probability of —

i) both the balls drawn are red.

ii) _ one ball is red and another ball is black

iii) both of them are of same colour

iv) at least one red. 8

a<lo “cas Wy 6 b oet @3z 4 & @1en @@ a@wen) 4t @@ srrEaei@ @ew
ze7 | fasferire ol Fem@a g w5 |

i) b 9e1% =1 ii) @b 37 &1l @ae S Il
i) 7o @R @R A @m iv)  IWOCE @3l et amer |
i] If X is a random variable having normal (m, o) distribution, find
the distribution of ¥ = X ™
o
i) 'Find the mean and median of the distribution given by the

probability density function f(x) = kx (1 - x), 0 < x < 1, where k is

a constant to be calculated. 4+ 4
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18.

19,

i) 3 X ¥R 5516 Normal (m, o) R Sepad #@ omeE Y=X;m
a3 Rl el v |
ii) @3fh FEIER AERA T WEFE (HeT W f () = kx (1 - x),
O<x<11 afba 7w ¢ wF fefy s, QU k @3 &ae fefa
e 2@ | ;
_An incomplete frequency distribution is given as follows.
“Given that the median value is 56. Determine missing frequencies. 8

@36 SPeref #ifaiean Retem ey (rear iy |
(RS WICE (VWL 251 56 1 SeTH1 difieanef fefy w1

Class interval | 20-30 3(;‘!-40 40-50 | 50-60 | 60-70 | 70-80 | 80-90 | Total

frequency 14 28 ? 65 ? 27 16 229
b) il Find ‘the mean and standard deviation of the first n natural
numbers. '

AT n FF FOIRE HNE 916 ¢ T3 [T o7 ey |
ii) Find the mode of the following frequency distribution. 4+4

a)

b)

mwﬁﬁamﬁmmmﬁ%wﬁ#ﬂaﬁ|

Marks 10-19 | 20-29 30 -39 40 - 49 50 - 59 60 - 69
Frequency 8 11 15 17 17 7

Prove that the correlation coefficient between two variables lies between
-~ 1 and 1. 8

21T T (T 96 BT W0y WA FRS - 1 @98 1 @F W0 IAES |

A sample { 2.3, - 0-2, - 0.4, - 09 | is taken from a normal population
with variance 9. Find a 95% confidence interval for the population mean.
[Given P (U > 1-960) = 0-025, U ~ N (0,1)] e 8

9 ce% W faf* 8 @3 Normal *was 2te @ F5[1 { 2.3, - 0:2, - 04, - 0.9}
G ZoT| @ AU 10O 95% S-S el e |
[ #& P (U> 1.960) = 0-025, U ~ N (0,1) ]
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a) Determine the trend using 4-year moving average method from the
following data.

s oo e e 4 Y sifeAleT 51w orafers SifsdEl (trend) fFefa T ¢

Year (A$34) 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013
Yearly sale .
(qiesifae )| 20 22 23 25 24 26 29 32
(Rs : in Lakhs)
8
b) Prepare consumer price index number from the following data for 1998
and 1999 taking 1997 as base year. It is given that weight of four groups
are 4, 3, 2 and 1 respectively. : 8

fFeba OwTE TR 1998 @8 1999 AIET 1997 G HAATH (o] %9 e
efy @+ | ore Wy 51 RO eow IUFE 4, 3, 2 @R 1.

Group ' Price in Rupees

1997 1998 1999
A 30-00 34.00 - 31:00
00 i D 11-25 ; 11-50 11-00
S 15:00 18:00 18-00
D 12:00 1225 1250

GROUP - E

et - ¢
Full Marks : 40
(o 2 80 )

Answer question No. 21 and any two from the rest.
Y AL o @I AT (Y (P WG AT T |

Answer any four of the following questions : g 4 x2=8

- Brafe eda Sed e ¢

a) Solve G FE) 1 x, - 2x,_1 + X,_5 =0.
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22,

b)

g

b)

Test for an extremals of the following functional.

fAt54 functional 53 extremal ity el o(@rse1 e |
i T '
VigWl= [ tw+y? -2 y)dx y (0 =1y 1)=2.

Evaluate (319 f8efq $%) ¢ Sie . Lxe
A —3A+2

Examine whether the following is a linear functional :

. 9 @R functional & (afy<s o1 o1dms 9 ¢ '

Viy)] = x;y(1)=0,y(2)=1.

f_xlmyjd
1 X

Show that A2 log x = log (] - ——}—}2 , taking difference interval 1.
(x+1 .

WA ¥ A%ogx:log(l—' },'WWIWI

(et 1]2
Examine if the curve y(x) = bl 56

s where n is sufficiently large and
i .

Y; (x) = 0.in [0, n] are close in the sence of 15t order proximity or not.

R y(x) = S0 @A TEE g2 @Ry, (9 = 0, [0, 1] (5 @F
; n

G b AN WS proximity W AfAES e A T |

U Al = Uy Al

Show that CRIF (& A [f‘—'@-} =
Un

Up Uy 41
Solve : TGN FF) ¢
Yk+2-6Yk.1+8yx =3k? -2-53. 8

Find the extremal of the isoparametric problem :

- 3 isoparametric A extremal Y % |

: 1 ¢ el
vy (x)] = IO (y' 2 + x2) dx. Given _[Oy2 dx=2.

y(0)=0,y(1)=0. : 3 8




23.

24.

25.
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a) Find the extremal of the following functional :

n/2. ; : !
Id (' 2 - y2 + 2xy) dxwith y(0) = 0, and y (%)= 0. 6
b) Solve : CTIYIN ) & w, o + Uy g + Uy = X2 + X +1 5
: a
\ : - COSs [ax e 2)
c) Show that : (AW (D) ¢ A™! sinax = e s : 5
2 sin - :
2

a) Show that the area of the surface of revolution of the curve y = y (x), from

i L X2 AR
(x;, Y (x4)) to (x5, Y (x;)) about x axis is 2n I Yy Ji +y'< dx.

7

Hence show that this surface will be minimum when the curve is
catenary. : 6

G (T y = y (o) 916 x 0w SIRWEE (x;, y (1) {9 Q@ (x), y (x) fa
oy el w Seow o vl 271 2n [Py 1+ y? dx.
ol 5 |

, @Y (ACF A @ @ wr1g Coawe FRE 2@ I99 9% @3 catenary.

b) * Solve : (YA F%4) 2 (E2 - 11E + 30) u,, = x 3~ 5
. ; 2%9 :
c) Find the curve for which the functional -[1 s dx with y (1) = 0 and
- y
y (2) = 3 can be extremized. : 5
a) State and prove the problem of Brachistochrone. - Dty

Brachistochrone 6 f49© Fw @ag 21 3 |

b) Using the method of solving difference equation, find the n-th term of the
Fibonacci sequence of numbers 1, 1, 2, 3, 5, 8, 13, 21, .... 6
S A STNAIEE 9% I @ Fibonacei 9@ 1, 1, 2, 3, 5, 8, 13,
21, ... @ n OF oW A FwA |




