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MATHEMATICS
fretRe @me : di 9v2y [ gt : 200
Time allowed : Three Hours] [Maximum Marks : 200
Tz (i) FEHF-9T gl @US I awr T8 | §edd GUe 4w gy & | feel wig geAl & 5w
YR ST FITT [ gl @us & 9 & &4 &1 99 &1 |
(ii) T T & 37F GHA & | (FedFH T97 40 37%)
(iii) TH F¥T & Ul 7T 7 FR SHadd: Uk G aqr s |
(iv) ST T THHTCT FoTpeie? &1 7T & |
Note: (i) This question paper has two Sections ‘A’ and ‘B’. Every section has four
questions. Attempt any five questions such that at least two questions should be
Jfrom every section.
(ii) All questions carry equal marks of 40 each.
(iii) The part of the same question must be answered together.
(iv) Only non-programmable calculators are allowed.
gug - A
SECTION - A
1. (3N OF A X, Y 3R Z ¥ fordt oAl & Uh-Ush WR & | X 94T Y IR 320 et &t g
WETMZ B X &Y W 200 FhAll. & 1 X @1 Y @ SR T R T TGH 3 061
AR ST & T MR | U YT & W A AN I FH 8 HH & | e H FHel
™1 SE ? 20
@) 37 el B wieor e, st fE g a2 +y2 + 22 =5, x + 2y + 3z=3 QRR AWM ¥
TAT GHAA 4x + 3y = 15 ! WY HFA T | 20
(a) A firm has a branch stoie in each of the three cities X, Y and Z. X and Y are 320 km.
apart from each other and Z is 200 km. from X and Y both. A godown has to be
built, equidistant from X and Y, such that the time of transportation from the
godown to each city is minimum. Where should the godown be built ?
(b) Find the equations of the spheres which pass through the circle x2 + y? + z2 = 5,
x + 2y + 3z =3 and touch the plane 4x + 3y = 15.
2. (3 HiEw faveiuor 1 wENT 9, 31 IR W& a F b 6 W (e, sEfe g8 fear ¢ fe
3 HAE ax? — byz = (a + 2)x AT 4x2y + 23 = 4 37U B TH R &l 65 (1, - 1, 2) ®
FAvea Hred § | 20
(@)  3Tahe FHIHT (D2 — 3D + 2)y = 3 sin 2x T &A A BT | 20
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(a) Find the constants a and b, using vector analysis, so that the surface ax? — byz =
(a+ 2)x is orthogonal to the surface 4x%y + z3 = 4 at the point (1, -1, 2).
(b) Solve the differential equation (D2 — 3D + 2)y = 3 sin 2x.

3. (3 UH VF H TH AGNA P SR T THR @I el § 76 41 & 3mar 99F & s ¥ | 39
YHR § o 8% O] W GG AT M W@ g5 € 1 e T F eE H § | 39
T & A H WK TR B I A g wiw 6 vigp @ aifusman A, et $t
fasam bt A[3 7 @i | ' 20
@) fodt Ffvea fag 0 @ o T W T =¥ %1 fasm € 0 =t 3K fomE & 1 S a @0
W O I 3 WA W@ & & g Ui T8 T 1 w1 & | F5 mvemmy § o7 wfeme &
IHHT WK 07 & T Ul 1S SAHE F T Bk A & | 5" H0T O W x g W, a
g =if o6 gqas A 1 @t g

; _
%[x—aem‘(x“a) +512{1 —e2k(x‘a)}J 20

(a) A bedy consisting of a cone and a hemisphere on the same base, rests on a rough
horizontal table, the hemisphere being in contact with the table. Show that the
greatest height of the cone so that the equilibrium may be stable, is \/§ times the
radius of the hemisphere.

(b) A particle moves from rest at a distanice ‘a’ from a fixed point O under the action
of a force towards O equal to p times the distance per unit of mass. If the
resistance of the medium in which it moves be k times the square of the velocity
per unit mass, show that the square of its velocity when it is at a distanice x from O,
is

Jl:(i[x_aezk(x—a) +i{1 _ezk(x—a)}]

1117

4. (3D 31‘13?13[1 1 IJ%memaﬁrmmmaﬁﬁm 20
111

@) fag Fife o g @i fgdia TR & freiver Yo =R Tivmt =& € | 20

gt
A il 1 Ueh A THI A T YR G & o bl bt frer aret Y o ffeed e
W e | Tag AT fop qofa: S 50 g & & <Te-, Ueh Weed WY fea € |

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

1 11
1 11
11114

(b) Show that Christoffel symbols (of the first and second kind) are not tensor
quantities.
OR
A system of coaxial circles is immersed in water with the line of centres at a given
depth. Prove that the centres of pressure of those circular areas which are
completely immersed, lie on a parabola.
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gug —-q
SECTION - B

5. (3 T WSl o uieafid ST ;. WHeRE, |9 iR quH WvA, IRUSivE, wshi
TR |
4 Wbl 1, 2, 3, 4 W WO WA H @G | B T O, shoer: &9 o foum weer &
e € | B 90, % W vt i ffew | 20

2 2 2
GG {(x,y,z):§§+%2‘+%s 1} % A=A [ 1 9 Fepfere siet I = Jj (a%b%c? -
I

b2c2x2 — c2a2y? — a2b222) dx dy dz ¥ | 20

(a) Define the terms : permutation, even and odd permutation, transposition, cyclic
permutation. :

Write down all the permutations on 4 symbols 1, 2, 3, 4. Let Ep and Op be the sets of
even and odd permutations respectively. Write down all the elements of E, and O,

1
(b) Evaluate I = JJ (a%b%c? — b2cZx? - cta?y? — a?b?z2)? dx dy dz taken throughout the

domain

( x2 XE Z2
{(x>y,z)1;2-+b2+_231 :

6. (3N He quHeA fafy ¥ fag sife 20
2m
0. costs 2n
e°s9- cos(sin 0 —n€)d6 =1, n qUIieh & |
0
@) FHifreh (W) b THIH 2y(z — 3)p + (2x — 2)q = y(2x — 3) §R1 fFiud 39 Gae
T GHISHTUT ST HIT ST gt x2 + y2 =2x, z= 0 ¥ &< 1l & | 20
(a) By the method of Contour integration, prove that
2n
. 27 . o
Jems 9. cos(sin @ —nB)do = VIR being a positive integer.
0

(b) Find the equation of the surface represented by the partial differential equation
2y(z—3)p + (2x — 2)q = y(2x — 3), which passes through the circle x2+y?=2x,z=0.
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7. (3 TWeT foF TEAHT 12 = a? cos 20 FRT HERM 3 M 5o99H a1t &5 &I, 30 3T F
HTUE AU A% AT

1
g Ma2(3n—8) % | 20

@) feor i o Yt e e g e+ = 14 e
o & wet Ty &y = A log (\Ja2 + A +1[b2 + 1) + B
STET A, B fer & | 20

(a) Show that the moment of inertia of the area of mass M, bounded by 12 = a2 cos 20
about its axis is

1
g MaX(3n-8).

(b) In two-dimensional motion show that, if the stream lines are confocal ellipses
2 2
o § + 2y
a“+A b +A
where A and B are constants.

= 1, then the stream function is y = A log (\/a2 + A + /b2 + 1) + B,

8. (3 feamwfEf(1)=1/2, fin + i) =2 f(n) 577 fenfa srpem 2 W sfrafaaare 1 20
@ Frefafaa ami & foe &= fett aret agus @i 31 it 20
x : 0 1 2 3
fy): 1 0 1 10
T UHR ¥ Gl f(4) 1 9H Hehrierd |

(a) Show that the sequence defined by f(1) = \ﬁ, fn+1)= \/2 f(uS converges to 2.
(b) Find the cubic polynomial which takes the following values :

¥ :+ 1L 2 3
fx)y - 1 0 1 10

Hence or otherwise find {(4).
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