Mathematics (Code - 14)
. I (Bis-14)
Time : 3 Hours M.M. : 150

FAT : 3 He 3iferepdd 3ih: 150

Note: Attempt five questions. All questions carry equal marks. Question number 1 is compulsory. Answer any
two questions from part I and two questions from part II. The parts of the same questions must be answered

together and must not be interposed between answers to other questions.
In case of any discrepancy in the English and Hindi versions, English version will be taken as final.
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1. Answer any four of the following :

oo & B 4 yod BT BII (4X7.5=30)

(a) Find eigen values and eigen vectors of the matrix

4 4 2 )
A=f2 2 2
0 1

W%a@amsﬂvaﬁﬁaaﬁﬂmaﬁl

4 4 2
A=012 2 2
00 1

(b) A river 10 m deep and 100 m wide is flowing at the rate 4.5 km/h. Find the volume of water running into the sea
per second from the river.

TF adl 100 Hex At 10 Hier e 2 AR & @7 w@E 45 A uRe 21 gaet B ufy Ass feaen
Ut @ A FHs H @rdom

(¢) Describe the surface whose equation in cylindrical coordinates is z =r

VAT U A1 B foria Fefieeor deener forderie #F z=r 2

(d) Find the order & degree of following differential equation

&y (dy)Z
+ 1+ =5
dx? dx y

FrafeRad srawee JdfiERw & Bt &k g sa &)

d’y (dy)2
-+ 1+—] =5
dx dx y
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(e) Solve the differential equation :
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2] () -2
dx dx dx
(f) Find the particular integral of differential equation :
(D’ - 2D + 5)y = sin x [D:a]
sameed FAG @ gy afdem (PL) 3 &)

(D’ - 2D + 5)y = sin x [D:i

Part I
HIOT—1

2.(a)Let V be the vector space consisting of all functions of the form:
o e” cosx + P e” sinx
consider the following linear transformation:
L:Vv—> V:
L(f) = f+f
Find the matrix representing L with respects the basis {e”cosx, €™ sinx }

2.(a) #ET oMU TR W VH T IR wewt B AAQ@L B

o ¢’ Cosx + P e” Sinx & =g |
3T W A W Huero Reafafa g
L:V —V:
L(f)=rf4f
od B NYE weffd wa g L w smaRRa

{e” Cosx, ¢™ Sinx}

(b) Find the solution of the following system of linear equations:
X, +x,+3x,=3
X, + X, +x,=-1
2x, +3x, + 8x,=4

reatoriaa I Fefleror & B B |

X, tx,+3x,=3
X, TX,+x,=-1
2x, +3x,+8x,=4
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(¢) Classify the following small disturbance potential equation for compressible flows:

2 d’o d'o _
(1-M2) ( ot Gy ) -0
10
Rroferfr Rora wefteesr @ dodla wars @ R adffge @3 {10
2 d’0 d'o
(I-Moo ) ( dxz + dyz ) :O
3.(@)Solve (xy' +y)dx + (2x’y -x)dy =0 10)
(b)Find Lim  5x +sinx
X—>00 X \ (10)
(©)Find the stationary points of y = x’-3x+2 and determine their nature. (10)
(@8 B Xy +y)dx+(2xy-x)dy=0
(b)Fa@ & Lim  S5x +sinx
X—>00 X
(¢) y=x-3x+2 @ Rer g 3k o gl sma &2
4(a)Prove that if x>0, and n>1 then (10)

(1+x)* > 1+nx
o0 X
(b) Evaluate SO \[Y € dx (12)

(¢) A cylindrical jar of radius 15cm is filled with water upto a height of 25c¢m. 15 spherical balls of radii 2cm each
are immersed in the Jar. Find the new level to which water is filled in the Jar [Take &1 = 3]

(a) Rrg & alR x>0, 3 n>1
(yark  (1+x)" > 1+nx

(c) Heaipa B S?ﬁ e’™ dx

@®

UF IR Sde forast Brear 15 deft. 31 3 wder & 25 Joh. J9E 9@ ure o g X 15 AemeR
A et & g @ Brewm 2 A ¥ A Ao wda F g & o R A gAY R s 39 AR
Sdar 3 urelt @ ad @ & e @ R o =3)

Part I1

HloT-2
5(a)Find the equation in cylindrical coordinates for the ellipsoid 4x° + 4y* + 2’ = 1. (15)
(b) Find the angle between the line XTH =§y N 2;63 and the plane 10x+2y-11z=13 15)

(a) [RA o drdgarer FlET 4 +4y’' + 2 =1 @ Jeeer Rduis F R

W

xtl=y=2z-
(b) ¥z 5 gy 3 3T ad 10x+2y-11z=3 & & & BT TN By |
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6.(a) Solve the differential equation : 4x’y" +12xy'+ 3y =0
Find the general solutionto t y’ - (t+1)y +y=t
Given that, y, (t) = €' , y,(t) = (t+1)
From a fundamental set of solution for the homogenous differential equation. 20)
3raebetel FAIBT 4Xy” + 12xy + 3y =0 B &F B |
t y -ty +y=t'a o Jenw &1 Fad B |
e 2 5 y, (t) = ¢, y,(t) = (t+1) FHih 3racbeta FHa=w 3 D Aqag Rrgia & s g

7 () From the following data, examine whether input of oil and output of electricity can be said to be correlated.

Input of oil 6.9 8.2 7.8 4.8 9.6 8.0 7.7

output of Electricity 1.9 35 6.5 1.3 5.5 35 2.2 10)
freafefaa afieer A oiig & 6 da @ Ry 3R Ry B 3uRa 3 TRt Jeawr a9 3 o~ ®er on
Fepar B

ae &1 forder - 6.9 8.2 7.8 4.8 9.6 8.0 7.7

faga &1 3 : 1.9 35 65 13 55 35 22

(b) Applying Newton’s forward interpolation formula, compare the value of J5.5 given that

V5 =2236, 6 =2.449, J7 =2.646 and\/ 8 =2.828
correct upto three places of decimal (10)

N[eA BT A YET I AN BB, \[5.5 B Al B goen & R B
V5 =2236, V6 =2449, V7 =2.646 @ |3 =2.828
A @ i ¥ aF Y& |

(c) Assuming half the population of a town consumes chocolates and that 100 investigators each take 10 individuals to
see whether they are consumers, how many investigators would you expect to report that three people or less were

consumers?
(10)

FTET U 0 @t et SerdsT of didaie TR 3R 100 Siiaddiai & A U&ie 10 a0l @t oiig &t I8 @a B o
5 3cEior afmere TR o1 &t | af 9aTsit 6 fedar ciiawat Iz aarisr i 3 a1 3TA & ARl of diceic W & |
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