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MATHEMATICS
fretRe @me : di 9v2y [ gt : 200
Time allowed : Three Hours] [Maximum Marks : 200

Tz ! (i) TWHHE-T7 H 31 @us araur @& | ged% Gue § ww gvT & | et uie get & 5w
TR 3T T o6 il @ue @ &7 & &7 1 0eT &F |
(ii) T T 3 37F GHF & | (T T97 40 37%)
(iii) T F¥T & Ul 7T &7 FOR HHardd: TF qre a1 g |
(iv) ST 1 THHTeT FoTPeie? 81 7= & |

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.

QU - A
SECTION - A
1. (3N OF WA X, Y 3R Z ¥ fordlt ol & Uh-Ush @R & | X 941 Y WRER 320 Tt &t g

WETNZ B X &Y T 200 fFA & | X T Y § oK §d R T 7ML 3T TH6R
T ST ¢ fob ST | Wcdeh W6} & WL 1 TATTHT 0T &1 d T &l | ST &l hal

AT S 2 20
@) 37 e B g e, st fE g a2+ y2 + 22 =5, x + 2y + 3z =3 QBRI &
TAT GHAA 4x + 3y = 15 B T HA § 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 x? + y? + z2 = 5,
x + 2y + 3z =3 and touch the plane 4x + 3y = 15.

2. (3 Gy faveluur 1 WENT X, 31 X WA a F b 6 A e, sEie g8 fear ¢ i
AR ax? —byz=(a+2x T dx2y + Z2 =4 M@ HTH TR it a5 (1, - 1,2) W

FveTe hiedt € | 20

(@)  3Tahel FHIHT (D2 — 3D + 2)y = 3 sin 2x Tl & A DT | 20
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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).
Solve the differential equation (D% — 3D + 2)y = 3 sin 2x.

Teh ¥ ! T S & F T TR @I Sl & 76 441 % Smar oo e & o) € 139
TR R S g8 o] U GeEd AR 49 W T g ¥ | srdien AW b wmd A § 1 59
I & I F WIS T F 3w | fag Fie 7 vid @ afeman S, sreiier @
fasam bt A[3 7 @i | ' 20
ferdt ffeam fog 0 @ a 30 W e 1S o T @ 0 1 &) wfaw= & | < 9t o
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 wife T gaas o &1 ot &

{ -
%I:x_aGZk(x—~a)+5E{l _ezk(x-a)}J 20

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.

A particle moves from rest at a distance ‘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

le(i[x_aezk(x—a) +i{1 _ezk(x—a)}]

11 17 ,

aﬂsa;,{l | IJ%mwaﬁﬁ#maﬁ(aﬁﬁﬁrmmaﬁfm! 20
1 11

g =it for wgq ST T TR & freiwer Wahd = TivET =@l & | 20

Jroan
TAeT Al 1 Teh A THI A 39 UHR S & o bl bt Tt et v ue v e
W ¥ | fag wive i goie: <o 50 e & & e, U Waerd W Red € |

Find all the eigen values and eigen vectors of the matrix

1 11
1 11
11114

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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SECTION -B

vl & ufeniyg S - wRyE, @ R faun qopRvE, TrguisivE, 9wy

TR |

4 Febl 1, 2, 3, 4 W HHE WV Fi fAf@Q | E, 9 0, et 99 F fou woeee %

e € | B9 O % W aforelt i fafe | 20
2 2 2

Hiﬂ{(x,y,z):ig+%2‘+%sl} av'&l?ﬂ‘iﬁlﬂqﬁﬁaﬂﬁqﬁﬁWI=Jjj(aZb2 2

1
b2cix? — c2a2y? — a?h?22)? dx dy dz ¥ | 20

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
Evaluate I = ij(azbzcz —b2c2x2 - c2a?y? — a?b?z%)? dx dy dz taken throughout the
domain

( 52 XE )
{(x,y,z):;z‘+b2+gsl .

FHT GEHAA (g ¥ [ it 20

27

2
j ¢80 cos(sin 0 —n)do = ;1,2, n qUIie & |

0
Hiforer (qferaer) 3ferhet WHIHT 2y(z — 3)p + (2x — 2)q = y(2x — 3) §T (6iUd 39 Gee
T GHISHTUT T HIT S g x2 + y2 =2x, z= 0§ 6T STl € | 20
By the method of Contour integration, prove that
2n
. 27 . o
Jems 9. cos(sin O —nB)do = VIR being a positive integer.
0

Find the equation of the surface represented by the partial differential equation
2y(z—3)p + (2x — z)q = y(2x — 3), which passes through the circle x2+y?=2x,z=0.

3 [P.T.O.
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TUIET o THIHROT 12 = a2 cos 20 FRT FERM 3R M 50 a1t 85 1, 30 3T &
[T WA= A AT

1
g Ma23n-8)¥ | 20

St v o i i Y, Fee e g+ L= 1 4 e
foF < W y ¥y =Alog (a2 + A +1/b2 + 1) + B
et A, B fer & | 20

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

1
25 Ma*3n-8).

In two-dimensional motion show that, if the stream lines are confocal ellipses
X y?
A DA
where A and B are constants.

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

feamsu fF (1) =2, f(in + 1) =[2 f(n) R0 afenfia spem 2 W efiaf@ aiar g 1 20
frfafaa wmt & fo o fetit a1t gus =i 1d HifT 20
x : 0 1 2 3

fy): 1 0 1 10

T UHR | ®A £(4) 1 °9H Hehiee |

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

x : 0 1 2 3
fx)y - 1 0 1 10

Hence or otherwise find f(4).
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