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MATHEMATICS 3450011

Time : 3 Hours ] [ Full Marks : 300

1. (a)

(b)

(c)

(d)

Section - |
«us - |

If W be the space generated by the polynomials
Py(x) = x3 —2x2 + 4x + 1

Po(X) = 2x3 — 3x% + 9x — 1

Ps(x) =x3+6x -5

Pa(X) =233 —5x2 + 7x + 5

then find the basis of W and dimension of W.
afg W ag9el & Sifd T T 2

py(x) =x3—2x2 + 4x + 1

P,(X) = 2x3 — 3x% + 9x — 1

Ps(x) =x3 + 6x -5

P4X) =2x3—5x2 + 7x + 5

qE W ST YR 3 Igeht famr s Shifsm |

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

N = =

TS TSE P §6 YR T Hite 6 p-1AP fyeoffa 2, 5t A=

Find the volume of a sphere x2 + y2 + 22 = a2. L -
et X2 + y2 + 72 = a2 T A Fd HIVT |

—
NN NN O

|

'y

N =

If A is not a constant vector and ¥ is an operator, then prove that
6><(f><i)'-'—6’-23°+ff(ﬁﬁ).where 6=§i+§j+%k.
I A T = AW TE 3 AWV TH s g, ql g hifdg

Vx(VxA)=—V A+V(VA), 5l §=§i+%j+§ki (12%x4=50)
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i m+1 |n+1
2. (a) Prove that _[ sin0.cos"0do=—2_—12_ -m n>0 where [ is gamma function.
2 2 m+n+2
2
o m+1 |n+1
fag FfTC [ sin"0.cos"0do=""2—2 ;mn>0 & [ THIHAT |
5 2‘m+n+2
2
(b) Compute the Fernet frame (T, N, B}, curvature k and torsion 1, of the space
curve below :

a(8) = (6cos20cos® [%),esin 20cos® (%QJ 1 cos 40— cos? 20) when

oel0X].
4

fr=fafaa €49 9% &1 4 B (T, N, B}, Tshal k 3R i@ 1, 719 Hife,

f 0e| 0,2
Sial e( 4)
o(8) = (6cos 20 cos® (%),Gsin 20cos® [%B] %00349 -cos?26) |
(25x2=50)

Or/3Yat

(a) Solve the differential equation

2
d_y_ 4 d_y.+ 6 > Y= X 2;3)0
dx® x+adx (x+a) (x+a)

el THISHAUT i & HITWT, a >0
Py 4 dy, 6 X

a2 x+adx (x+a)? (x+a)

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

forg $ifvm = fd R o w=o gfew & R PR FE W TH R I
BT 8, W T I E | (25x2=50)
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‘ 3. (a) If F=(3yx? +2°)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 IF.dr , where r=xi+yj+zk.

o}
g F =(3yx? + 2%)i+ y?j + 4yx*k 71 C T Py 2 ford sfist (0, 0, 3), (0, 2, 0)
AT (4,0, 0) 2, CH 7Y IR & 79 W AT F IFdr 1 T T4 I,
EH r—xr+yj+zksél

(b) When an object projected into air under gravity whose initial velocity is “u” and
angle of projection is 6, then find time of flight and maximum height reached.

& fivg I 791 | Te & A IR I u § & ¥ 0w w vafE fe
ST 8, < STEH $Ie 9 IRUhad Ha1s FIa it | (25x2=50)

Or/3¥an

(a) A sphere rolls down a rough inclined plane which 8 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 el At Foh gC a1 W Fhaerdr 8 S 0aet & 0 I W P 8, 39 a1
T foreg T el 1 g8 x 2, T Tt 1 @01 1 R Sefh g2t e g # |

(b) Trace the curve x3 + y3 = 3axy ; a > 0.

TR T ———

5h x3 + y3 = 3axy ; a > 0 I @ HIT | (25%2=50)
Section - I
g - I

4. (a) Find a complete and the singular solution of the following partial differential
equation.

4xyz = pq + 2px%y + 2gxy?, where p = % andq= o

oy
fafafaa snf¥e sraswa arfiwr &1 g 9 4 ga s Hifv |

| : 4xyz=pq+2px2y+2qu2,ﬁr'a"fp=%3ﬂ‘Q=%
(b) lffe R on[a, b] and if there is a differentiable function F(x) on [a, b] such that
F’(x) = f(x), then prove that lsz(x)d)-: =F(b)-F(a), where a < b.
uﬁfe&[a,b]amqasa%m:ﬂawF(x)aiana[a,b]mﬁwm%%

b
F’'(x) = f(x), 79 farg Hifse j f(x)dx =F(b)-F(a), W&l a<b |
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5. (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

Herehal = 70 T & ¢ grrs § Y o Farsd i ggarEy O 0.8 § |
EaC e g

SEa e 65 67

T 6.25 12.25

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

firg SifvT w3 wee ea aitfird 9o9 w6 g9 BT 2 | (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), prt | O(G). then prove that G has a subgroup of order p®.

Ife G w el 9E & fadh Fife 0(G) & 71 p TF 1S T & 36 FHA 6
p® | 0(G), p™*' | O(G), 7 fiig HIfvTT G T 3IuEwE Taar & faweh! #ife po 2 |

If in a group G, xy2 = y2x and yx? = x?y, then show that x =y = e, where e is the
identity of G.

I wh g G o xy2 = y?x qUT yx2 = X2y &, 79 eNisd 6 x=y =e, 5&l e, GHI
a2 | (25x2=50)
Or/3YUat

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 : - 0 2 3 T 10
f(x): -11 1 1 15 141561

= feu 21 i gemEar @ =g ¥ fearsss femm srewdieien g7 @ f(x) &
UH x-6 % TG § T 959G &9 § I HINT |

e -1 0 2 3 7 10
fi(x): -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 x? — 5x + 2 = 0, correct to five decimal places.

i <hl oA - Tar, 0o fama U & iR 2t & | oreg 757e 2 - 5x +2.=0,
1 o1 GIHTE % 5 3l % G HIT | (25x2=50)

W0 .
: : sinx T
Use the method of contour integration prove that I de e
0

Sl wHhe 1 I W, g A Ts—i"ldx= |
0

T
X 2

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- - 19, 78

RankbyB: 3 5 8 4 - 10 52 i1e-6.<9

RankbyC: 6 4 9 8 1 2 3 40 -8 T

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

T\ wiewftt w1 s wita wul § i Foifgsi A, Bak c S g & &
TR

AR : 6510 9 - 2 9 7 8

Bgmil®s: 3 5 8 4 7 10 f e gy

cgmiw: 6 4 9 =9 10

& wifternm fadft @ sarsd fos fomm @ Rorfasel 61 ovfia & o wam

ok i (25%2=50)
Or/ 3 Y
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(a) There are five jobs, each of which must go through the two machines A and 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 T 8 4

5 %M &, R & 5% =t wefiHl A 3R B & St oA 2, 9 H 98 A 3R
5 B | 37 % i & wog fi= aiferser # eRfa 2, @ 37 wsfivt & forq s
T (WTelt T 1 999) T HIT |

TEEHUT A9 (T02)
St 3 5
A% e 9 10
B % foewm 7 4

(b) Write the Kuhn-Tucker conditions for the following minimization problem :

Minimize z = x§ + x5 +x

2
3

Subjected to 2X; + X, <5, X3 +X3£2, =Xy <=1, -%X,£-2,-x350.

e Rt [Ty & =Ead 9F % & fore smaws v §1d hiNg |

anfiﬂliﬁtﬂl Eﬁlﬁﬂ@ Z= X12 + Xg + Xg

I T 2%, + X <5, Xy + X3 <2, =X, S =1, =X, <=2, -X3<0 |

02/GO/CC/M-2025 - 45

(6)

(25x2=50)



