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1.

(a) If W be the space generated by the polynomials

Py(x) = x3—2x% + 4x + 1

Po(x) = 2x3 — 3x2 + 9x — 1
Ps(x) =x3 + 6x -5

P4 (X) =2x3-5x2+7x+5

then find the basis of W and dimension of W.
Ifg W Fg9el & IHa TH TIH

py(x) =x3—2x2 + 4x + 1

P,(x) = 2x°3 — 3x2 + 9x — 1
p5(x) =x3 + 6x—5

Ps(X) =2x3—5x2 + 7x + 5

qE W T TR 3R 35eh! famm sma hifsr |

(b) Find the matrix P such that P~1AP is diagonal matrix, where A =

T ITE P 36 TR ¥ hifre fb P-1AP faeuffa 2, si&f A=

(c) Find the volume of a sphere x2 + y2 + z2 = a2.
et x2 + y2 + 22 = a2 T G F1d I |

1 -0 1]
12 1
g2 8
10 -1
12 11
22 8

(d) If A is not a constant vector and V is an operator, then prove that

Sk o e e < 3.
Vx(VxA)=—V A +V(V.A), where Vei+

—j+—k.

I A T I YW TE B AWV TH €S 7, a1 g HINC

a

s i . —2 — — — & = a. .
Vx(VxA)=-V A+V(V.A), J&l V=§'+§j+5k]
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2. (a

(b)

@

(b)

m+1 [n+1

n/2
Prove that J' sin™@.cos"ode=-2_L2 . m,n>0 where [ is gamma function.
0

2lm+n+2
2

m+1 |n+1
n/2 —_—

forg T [ sin"6.cos"0de=1-2— 2 ;mn>0 &l [ THIHA T |
0

Compute the Fernet frame {T, N, B}, curvature k and torsion 7, of the space
curve below :

.

a(0) = (6 cos 20 cos® [?),Gsin 20cos® (2_;) % cos 40 — cos? 20) when

oel0X].
4

Fraferfiga w9 o &1 B2 BT (T, N, B}, shal k 3R 2@ 1, F1a Shifse,
) 1Y
Sgl Be (O’Z)
a(6) = (6cos 26 cos® [?) 6sin20cos® [?) %cos 46— cos? 26) |
(25x2=50)

Or/3AYUat

Solve the differential equation

d®y 4 dy, 6 X

dx®@ x+adx (x+a)2y=(x+a)2’

HaHed GHIHT HI 7 HIFY, a>0
Fy s a6 x -
dx? x+adx (x+a)® (x+a)?

a>0

P

Prove that a quantity which on inner multiplication by an arbitrary vector
always gives a tensor, is itself a tensor. 2

g Fifse w Tfy R v S0 afewr & Hiw PR F6 W @ W T
Bl 2, TG TH S B | (25%2=50)
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If F =(3yx? + z%)i+ y?j + 4yx’k and C is a triangle with vertices (0, 0, 3),
(0, 2, 0) and (4, 0, 0) and C has a counter clockwise rotation, then with the
help of Stoke's theorem evaluate [F.dr , where r=xi+yj+2k.

c

R F = @yx? +2°)i +y2j + 4yxPk T C 0 gt 2 Rt it (0,0, 3), (0,2,0)
T (4,0, 0) &, CH iy I & 7w Wb A @ [FAr | 5 aw @ Hifvr,
W&l r=xi+yj+zk 2 | -

When an object projected into air under gravity whose initial velocity is “u” and
angle of projection is 8, then find time of flight and maximum height reached.

T fivg =i g # e % i TR 9 u @ &R ¥ o Hivr W wafm fean
ST 2, A 38T HIA o HAfehay TS Fid HIfT | (25x2=50)

Or/3AYat

A sphere rolls down a rough inclined plane which 6 degree from horizontal, if
“x” be the distance of the point of contact of the sphere from a fixed point on
the plane, then find the acceleration of the sphere, where “g” is gravity of earth.

T T G b 5T A W FREer § S 5 § 0 Wi W g 8, 39 9 b
T farmg & il Y gft x B, T et 1 RO S Hif T geh e g # |

Trace the curve x3 + y® = 3axy ; a > 0.
T x3 + y3 = 3axy ; a > 0 I @Y ST | (25x2=50)

Section - I
o -l
Find a complete and the singular solution of the following partial differential

equation.

4xyz = pq + 2px2y + 2qxy?, where p = % andq= i

oy
fafefaa o1iRms e gt %1 g g fafm ga s Hifg |

. a2 oz
axyz = pq + 2px2y + 2qxy?, & p=— 3 =5

If f e & on [a, b] and if there is a differentiable function F(x) on [a, b] such that
F'(x) = f(x), then prove that Tf(x)dx =F(b)-F(a), where a < b.
u&fe&[a,b]am@a%w:ﬂaw F(x) 30 [a, b] W foemm 2 &%
F/(x) = f(x), 79 farg $ifsig tjf(x)dx —F(b)-F(a), &l a<b |

a
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(c)

(@

(a

(b)

@

Find the most likely price in Mumbai corresponding to the price of Rs. 70 at Kolkata
from the following. Given that correlation coefficient is 0.8.

Kolkata Mumbai

Average price 65 67

Variance 6.25 12.25

HAHTT & 70 T & ¢ T=E § ANy o7 9159 el GEEE Nk 0.8 R |
ThicTehRl bt

SitEa g 65 67

Ta 6.25 12.25

Prove that without zero divisor finite commutative ring is a field.

forg v w6 I o ea aiitfi oog o & gar R | (12%x4=50)

If G is an abelian group of order O(G), and if p is a prime number, such that
p* | O(G), g | O(G), then prove that G has a subgroup of order p®.

afe G T el g ? fwh i 0(G) & ¥ p & 3= §@ & 36 R 6
p% | O(G), p**! | O(G), T& Firg ST G s sTmE @ & fmeh F:if pe 2 |

If in a group G, xy? = y2x and yx? = x2y, then show that x = y = e, where e is the
identity of G.

TG T T8 G T xy2 = y2x TUT yx2 = x2y B, a9 qigd % x =y = e, F&T e, G H
qoqS 2 | ' (25x2=50)
Or/3A¥at

Using Newton’s divided difference interpolation formula find f(x) as a
polynomials in power of x — 6 with the help of given data.

x -1 0 2.3 7 - .10

fx): -11 1 1 1 141 561
He oy Sa i wEEW & e & feards fewt sreviienT g @ f(x)
HH x-—6 % °Ia § T 9g9¢ b &9 § W HIfT |

X - -1 0 2 3 7 10
fo): -1 1 1 1 141 561
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(b)

6. (a)

(b)

Show that the Newton-Raphson method has a quadratic rate of convergence.
Hence find the root of polynomial x2 — 5x + 2 = 0, correct to five decimal places.

1A <Rt =TT faftr, wep fema @ sfiraita St & | oveg 9598 3@ - 5x +2=0,
T Y6 SIS % 5 37hl d% 1A ST | (25x2=50)

. : 7 sinx
Use the method of contour integration prove that IT dx = g :
0

e
X 2

FL AT 1 39 e, firg i T-s—ilz(-dx=
0

Ten competitors in a musical test where ranked by the three judges A, B and C in the
following order :

RankbyA: 1 6 5 10 3 2 4. . T8l w28

RankbyB: 3 5 8 4 7 10 92 1 -=8+=29

RankbyC: 6 4 9 8 1 2 3 10 5 7

Using rank correlation method discuss which pair of judges has the nearest approach
to common likings in music.

g wlemftat =t & gifi wul § @ sl A B3R c s g s &
TR

A : 6 5 0 8 2 4 @8
Bgmi¥®: 3 5 8 4 7 10 2 1
Cgmi¥s: 6 4 9 8 1 2 3 10 5

T it faeht @ sargd fop fo <) Forfeept 6t wvite § weh qum
TR (25x2=50)

Or/3Yat
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(a) There are five jobs, each of which must go through the two machines A and B

(b)

in the order AB. Processing times are given in table. Calculate the total

minimal idle time for machines.

Processing time (Hours)

Job 1 2 3 4 5
Time for A 5 1 9 3 10
Time for B 2 6 7 8 4

5 %M g, i & 7% &1 wefiFi A 3R B @ I 9T 81, 5§ T8 A 3R
f5 B | 37 =1 0 % wHa fm arferer # <lfa 2, @ 37 sfist % fore amdea

Y (Qreft T &1 999) T4 it |

THERUT GH (T02)
st 1 2 3 5
A% Ruama 5 1 9 10
B % feru wm 2 6 7 4

Write the Kuhn-Tucker conditions for the following minimization problem :

Minimize z=x% +x3 + xg

Subjected to 2x; + X5 <5, Xy + X3 2, Xy =1, =%, =2, = X3 0.

e eFht [ ¥ =IIad 9W Bl % foTe smavas d 9 Hife |

AR HIC 2 = xZ + X3 + X2

Trd 2X3+ XS5, X + X3 <2, X, £—1,-%,£-2,-%3<0 |

(6)

(25%2=50)



