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MATHEMATICS 

thri: FfRVJ [uI1c,, :200 

Time allowEd: Three HoursJ [Maximum Marks: 200 

(1) ii— '31' F121T '' /.Wr U7?JIi 

Jrl' çOIi&', .Wc q,'j .WI 31T  q// / 

(Ii:) 

(iii) iisft 9TrU 31/g/qr q, 1Tf?TTlIq / 

(iv) —w:uIItc't 1:J( 3Jfr/ / 

Note: (1) This question paper consists of two sections 'A' and 'B'. Each section has 

four questions, attempt any five questions. At least two questions should be 

from each section. 

(ii) All questions carry equal marks. 

('iii) All the parts of the same question must be answered together. 

(iv) Only Non-programmable calculator is allowed. 

— '.31' 

Section - 'A' 

() i = B cos 0 + C sin 0   = 1 + e cos 0 

20 

() 

20 
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(a) Find the condition that the line' f = B cos 0 + C sin 0 touches the conic 

I + e cos 0. 

(b) A plane passes through a point (a, b, c) and cuts the axes in the points A, B, C, 

respectively. Prove that the locus of the centre of the sphere OABC is 

xyz
whereOis the origin. 

2. (3) f1ui T : & — &, t T(x, y, z) = (x + z, x + y + 2z, 2x + y + 3z) 

W1T1 , qT 'Iz1 T 3 11 cif1V c4fl 31]1 1   jc1 34[UI 

T : IR2 20 

() x2  + y2  = 64a2  E-1T h1kc41'4 y2  = 12 ax N [ 1Id c1Y, 1i 'a' 

20 

(a) Find the range and Kernel of the linear map T ER3 —> & defined by 

T(x,y,z)(x+z,x+y+2Z,2x+y+3Z). 

Can you write a linear map T : ER2 ER2  such that Range (T) = Ker (T)? 

(b) Find the area bounded by the circle x2  + y2  = 64a2  and the parabola y2  = 12 ax, 

here 'a' is a real number. 

3 () 3c (D2  + 2D + l)y x sinx ii I 20 

() h3T g11  41T tcfll  1I$ 1 20 

F. (log[g) 

(a) Solve the differential equation 

(D2  + 2D + l)y = x sin x, where D 

(b) If F is the Christoffel symbol of second kind for the metric tensor g11, then 

show that [' = (log -J) 

Where g is the value of the determinant of the tensor g11 . 
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4. (3R) 2a T cfiç1J b WI, ftC1   ci) fT sn t Fchfl 

(R4I, -fltcct1d I   1-11 4  3 lcbI 1cb 

Ib1IkI rr?t45° TTsin a
2 -c2 i I 20 

() *c41   i 5 (xydx + xy2dy) i c1ii&;  siI C ff? 

C 

(1, 0), (0, 1), (-1,0), (0, —1)TIT 1cbRIc44'l9,(sIl Tf I 

(a) A square of side 2a is placed with its plane vertical between two smooth pegs 

which are in the same horizontal line and at a distance C. Show that it will be in 

equilibrium when the inclination of one of its edges to the horizon is either 45° 

1 . ja2 —c2  
or sin 

(b) Evaluate 5 (xydx + xy2dy) using Stokes theorem, where C is the positively 

C 

oriented square with vertices (1, 0), (0, 1), (-1, 0), (0,-i). 

- '., 

Section - 'B' 

5. (3T) 1I i4  n—tT 4ccb d P1 n-f cII lct IIWl 1TI ictO * 

iMIHII 20 

() fIj% f ff 4)cui x2  -20 HlcHc1, 11 E 1R 1H1cI 

lIH 41I I TtftcI? 20 

(a) Show that every finite group of order n is isomorphic to a permutation group on 

n-symbols. Also find a permutation group isomorphic to the octic group of a 

square. 

(b) Find the positive root of the equation x2  - 2 = 0, correct to two places after 

decimal using Regula-Falsi method. What is its order of convergence? 

6. (3) 1c Tfk?N1dd 1HH k1c1d ID14 

 klcicl 411 T 3çIUl i-iil icld I 20 

() 3I1IcI, c14,c1 jI.flc4,Uj (D2  +2 DD' + D) z = e + 

C1I,TD%TTD'tI 20 

20 
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(a) Show that a continuous function defined on a compact set is uniformly 

continuous. Give an example of a continuous function defined on a bounded 

subset of FR, which is not uniformly continuous. 

(b) Solve the partial differential equation 

(D2  + 2 DD' + D') z = e + 

Where D - and D' - 
3x 

7. (31)  f(t) k1P13T c11 b cIIcb 31wII1cIl f(t)I ~ AItI't cçj 

, 'TA 3 K .1Ic41cb 3t f&i ib f(t) cb TT cIY IsIdc1 }-cI k 

4dI 20 

() 3H f: [0, 1l-i iidc4 cl 

II
f(x)- 

31-clkftl [0, 1)1 Ycb iHH j'i  cl 5iT 11I'& I 20 

(a) If f(t) be an analytic function in the whole complex plane and satisfying the 

inequality lf(t)I ~ Altik, where A and K are positive constants, then show that f(t) 

is a polynomial of degree not exceeding K. 

(b) Discuss the uniform convergence of the sequence of functions f : [0, 1] - FR 

given by f(x) = x. Hence or otherwise check whether the series 
n=O 

converges uniformly to the function f(x) 
= 1

on [0, 1) or not. 

8. (3)  

I 20 

() 
20 

(a) Find the moment of inertia about x-axis of the solid obtained by revolving 

+ = 1 about x-axis, a and b being positive constants. 

(b) Discuss the two dimensional motion of a fluid having a source of strength m at 

(0, 0) and equal sinks at (1,0) and (-1,0). Also draw the stream lines. 
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