
566246 

B 

 I;14I9-• r)f 
ii111i r ftt tii  i 

After removing the Polythene bag, without opening the Paper seal 
take out Answer Sheet from this side. 

ESO-13 
91( wii 3T 

p. 
kTf 4 

IIUlc1 
WI: 2.00 

:100 

1'1 :2019 

—1ciqi 

MATHEMATICS 
Time : 2.00 Hours 

Maximum Marks: 100 

1i  
1. -i q'ii -'4Iiq,i lI 9t1  

2. ffr r*i 't 1'ui'1 3 t i *MI t 1U9T 11ff 

3.  

4. 'ff iqi, f49 -i '* OMR Sheet * T 
t quqi iruii, 'It qt wr ffiW i 

5. -1iI (q)* I 

 I 4mft1 I 

6. W -1cicI 100 T1 T1 fc  TT fr (a), (b), (c) t (d) 1?  iT1 I T 1  
I 1'k{ t( T 3   lT iiiT ,  (ft.'m. fiz) 

ft* '41 r t131 T/T I 

7. fqi i9T I 3rrq 1ii     frT 391T I 

8. lTZT1 TU ii41ftci Iç4) ccIpJ 4il (Negative Marking) tif* TT9i flTft I RT 

t), *%t  -1 T* 'H1'IlI1 I   TH 3i 1TtT 

"IWtl I 

9. aP R 3TNt 3r1 1i I T.3flt  3T1T  I 3L11.IR. 

I añ.T.air. fii flT m -t'l 1iii I 

10. TT.3TR.   i 11 flI 39t   q i -'jq, if a.113 

TT'ft U TT U T9T T1T4 I 

11. Prrftr ''1if i- (Invigilator) t 'ir c1lI , ii fr 3W RT 

12. f31T9 T 31 r  , i q 3fF1T 3ch, ¶Tjtl! T 3TfT 1r ai.tarm. q 

1f5T 91 t , Ti ftu n 3i'iq -Iiq,I t f r iiii I 

13. T!'1.31R. (O.MR Answer Sheet)T eji  LRT.a1T. 3TR 3ifT iIT  1i 'iiii I 

14. -iii (Question Booklet) air.1 'L3rr.  (O.M.R Answer Sheet) rltc1 trmj TtT.3R. t 

qk (A, B, C & D) T  3T T -1T i 

t, t ycf 1l1i (Invigilator) 4I1Ilc1  PI19 T Ic1I 1W * 

'miii. 9f1 'tici'l t   r1L ffT4T T 142lI 4tf 

1- qi ' t) I 

1M1: -qi hi ir-li t-iifhk't Iit- 1i f: 1f  

1trt l41 i sO'i Ru *th hn-i iw I 



. a .  

I

.
1 f* - 

Which of the following statements is/are true for common catenary? 
P Tension at the lowest point is always constant. 
Q : Tension at the highest point is maximum. 
(a) Only P (b) Only Q (c) Both (P) and (Q) (d) None of these 

2. A box of mass 'm' is accelerated downwards on an inclined surface with coefficient of 
friction 'f'. Then according to D'Alembert's principle along the x-axis, the equation is 
(a) mg cos 0 - ma =0 (b) f (mg cos 0) - mg sin 0 - ma = 0 
(c) f (mg sin 0) + mg cos 0 - ma =0 (d) -f (mg cos 0) + mg sin 0 - ma =0 

3. Let A, B, C and D be n x n matrices each with non-zero determinant. If ABCD = I, then 
B-' is 
(a) CDA (b) ADC (c) D'C'A' (d) Does not exist. 

4. Let S be a subset of a vector space V. Which of the following is not true? 
(a) Span (S) is a subspace of V that contains S. 
(b) If W is a subspace of V containing S then span (S) W. 
(c) Span (S) is the smallest subspace of V containing S. 
(d) None of these 

5. The sum of eigen values of a square matrix is 
(a) determinant of the matrix (b) sum of non-zero elements of a matrix 
(c) trace of the matrix (d) trace of inverse of the matrix 

6. The system of equations 
x+y+zI 
x+3y+2z=2 
3x 

- 
4.y + kz = 4 

has a unique solution if 

(a) k~l (b) k2 (c) k~ (d) 

7. In an inner product space X, let 1k II = -/<x, x> V x € X. Then for all x, y E X, which of 

the following is true? 

(a) I.<x, y>I = IIxIl + y 1 (b) J-<x y>( = IlxII - II 
(c) .czzx,y>. ~ (d) kzx,y>I ~ lxii llll 

8. If a 3 x 3 matrix A has the eigen values 1, 2, -1, then the trace of the matrix B = A + A2  is 

(a) (b) (c) 3 (d) None of these 

9. If A be an n x n matrix over the complex field C such that A is both Hermitian and 
Unitaly, then 
(a) A is positive definite. (b) A is negative definite. 
(c) A is indefinite. (d) det(A) = +1 or det(A) -1 

10. IfAandBarenxnmatricessuchthatA+B=landAB=O,then 
(a) A is idempotent but B is not. (b) A and B both are idempotent. 
(c) A and B are symmetric. (d) None of these 
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1. 
P : 4 dHfWcF1V1 [RlI I 

Q : dc11 d.1ll3Tft4c11-1 1ii I 

(a) 4c1 P (b) c1 Q (c) -i1 (P) IU (Q) (d) I1 

2. 1 'm 'f'Vu, 4) 
311K x-T 31I k1l1MUI : 

(a) mg cos 0 - ma =0 (b) f (mg cos 0) - mg sin 0 - ma = 0 
(c) f (mg sin 0) + mg cos 0 - ma = 0 (d) —f (mg cos 0) + mg sin 0 - ma =0 

3. RTA,B,CTDkdfl&fIcbcH nxn31Ioq lABCD=I,B 1  11i t : 

(a) CDA (b) ADC (c) D-'C-'A-' (d) 3-lI1c1 -f )lI I 

4. V4N S I  

(a) fi'4 (S),f k1r V 3'4(1HI.t Rft1Il S 1fc1 I 

(b) Sfi ff4r(S)W 

(c) 1c4 (S), s 1rd I 

(d) i-T 

5. r41  

(a) 31Io4 T 1IkruIb (b) IOj I& 31c) T 1ii 

(c) ioT31 (d) Io T3 

6. ufbI 

x+y+z=1 
x+3y+2z=2 
3x 

- 
+ kz =4 

1311cfl4 1 '1'ii 4F 

(a) k~1 (b) k~2 

7. 1h 31TR t1 1411 X, -ii-ti 

dTic? 

(a) kx,y>l=Ix+IIylI 

(c) x,y> ~ IIxII IIII 

8. x 3 ai,oq A TFIcblTT 1, 
13 15 

(a)T (b) 

9.  

(a) Afc1.1IcHq*I 

(c) A31iciI 

10.  

(a) A 1 jH 11h-I B -i1 

(c) 

(d) 

(b) <x,y> = (lxii - Hli 

(d) <K,y>(~((x(( il'li 

(c) (d)  

(b) ArulIc1*I 

(d) det(A) = +1 3T2TT det(A) = —1 

=IrrAB=O, 

(b) AB.1'Ic111WI 

(d)  r-igi 

(c) k~ 

IIxH =-sj<x,x>Vx E 
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ro 0 -i 
11. Let A = L where a ~ 0. If B is a 2 x 2 matrix which commutes with A, then eigen 

La OJ 
values of B are 
(a) always equal. (b) always equal to 0. 
(c) always distinct. (d) always equal to 1. 

12. Which one of the following is not a subspace of R2(R)? 
(a) {(x,2x):x€R} (b) {(x,0):x€R} 
(c) {(x,x+1):xER} (d) {(x,y):x,yER,2x+y=0} 

13. Two vectors (a, b) and (c, d) in R2(R) are linearly dependent if ab — bc is 
(a) -1 (b) 0 (c) 1 (d) 2 

14. The dimension of the solution space of equations 
x + 4z + t =0 and 
x + y + 2z — 4t =0 

in four unknown variables is 
(a) 1 (b) 2 (c) 3 (d) 4 

15. The range space of linear transformation T : R3 ' R given by 
T(x, y, z)=(x+z,x+y +2z, 2x+y+3z)is 
(a) {(x, y, x + y) x, y E R} (b) {(x, x + y, y) : x, y E R} 
(c) {(x+y,x,y) :x,y € R} (d) Noneofthese 

16. A linear transformation preserves modulus of a vector if and only if its matrix is 
(a) Symmetric (b) Anti-symmetric (c) Orthogonal (d) None of these 

17. The co-ordinate vector of v = (3, 5, -2) relative to the basis {e1  (1, 1, 1), e2  = (0, 2, 3), 

e3  =(0, 2,-1)} is 

(a (3, 1,2) (b) (3, -1,2) (c) (-3, 1, 2) (d) (3, 1, -2) 

18. The dimension of Q(T2, '[3) over Q('[2) is 
(a) 2 (b) 3 (c) 1 (d) 4 

19. On solving the equation x2  — x — 1 =0 by Newton-Raphson method taking x0  1, the value 

of x2  is 

(a) 2 
34 

(b) .- (c) - (d) None of these 

20. Values of x and corresponding y are given in the following table: 

xO 1 
113 

y 1 
4241 

The value ofJy dx by Simpson's rule is 

(a) 0.58 (b) 0.53 (c) 0.62 (d) 0.69 
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HIcf4A=La 
rool 

0
j' __ ___ 

ia~ONlRBt B 

31R: 

(a) rt (Il( (b) 
(d) 

ici 0 i 

(c) k[14I jci 1RiR 

(a) {(x,2x):xER} (b) {(x,O):xeR} 
(c) {(x,x+1):xeR} (d) {(x,y):x,y€R,2x+y=0} 

R2(R) r1 (a, b) 111 (c, d) f&4 aTfftr rf ab - bc : 

(a) —1 (b) 0 (c) 1 (d) 2 

3flui 

x + 4z + t = 0 t1T 

x + y + 2z - 4t = 0 

(a) 1 (b) 2 (c) 3 (d) 4 

11.  

12.  

13.  

14.  

15. T(x,y, z)=(x+z,x+y +2z, 2x+y+3z) 
RT r i-ciVJi T: R3 > R3 T'4ftR f: 

(a) {(x, y, x + y) x, y e R} (b) {(x, x + y, y) : x, y e R} 
(c) {(x+y,x,y):x,yER} (d)  1j41 

16. f4t  q1ifr c1I iR a bcict i1 jti 3IIo : 

(a) 1l41Ic1 (b) I1MIIci (c) c1Ifb (d) i1 -i1 
17. 3ThIR {e1 =(1,1, 

(a) (3, 1,2) (b) (3, -1,2) (c) (-3, 1,2) (d) (3, 1, —2) 

18.  

(a) 2 (b) 3 (c) 1 (d) 4 

19. x0  = I c1 I W1MUI x2  - x - 1 =0 T t -41—Mf.1 fMii.i cb 1 R 1WF : 

(a) 2 (b) (c) (d) ct1ii 

20. 1HrdRc1 IuIx1 ci y1rf 11i: 

x 0 
113 
——- 1 
424 

y 1 ———- 
4241 
5372 

c4 1ii1  Jy dxTqR: 

(a) 0.58 (b) 0.53 (c) 0.62 (d) 0.69 
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21. The third approximate solution of the linear differential equation 

= y, y(0) =2 

by Picard's method is 

(a) 2+2x _ x2+ (b) 2+2x + x2 _ 

(c) 2+2x+x2 +1 (d) Noneofthese 

22. The approximate solution of the differential equation 

dx = x + y, y(0) = 1 

by Runge-Kutta method of order 2, when x = 0.1 is 
(a) 1.100 (b) 1.110 (c) 1.210 

23. If the number is approximated by 0.333, then percentage error is 

(a) 0.001 (b) 0.01 (c) 0.1 

24. The value of A3[(l +x) (1 - 3x)(1 + 5x)] (taking h = 1) is 
(a) 90 (b) 80 (c) -80 

25. Ify0 = 1, y1 = ll,y2 =21,y3  =28 and y4 =29,theni 4 y0 is 

(a) 0 (b) 1 (c) 12 

(d) 1.220 

(d) 1 

(d) 90 

(d) 4 

26. If D is the differential operator and 6 is the central difference operator, then the correct 

(b) o=fsin(hD) 

(d) 62sinh(hD) 

27. The trapezoidal rule for numerical integration gives exact solution when the integrand is a 
polynomial of degree 
(a) 0 (b) 1 (c) Both (a) arid (b) (d) 2 

28. The order of convergence of Regula-Falsi method is 
(i+j) (1 -.%r6) (i+[5) (1 --J) 

(a) 2 (b) 2 (c) 2 (d) 2 

29. The degree of the polynomial satisfying the given set of(n + 1) points is 
(a) maximum n (b) n + 1 (c) n + 2 (d) None of these 

30. If P(x) is the solution of(1 —x2)y" - 2xy' + n(n + l)y = 0, then the value of P(-1) is 

(a) 0 (b) 1 (c) (_1)n1 (d) (1) I 

31. If p = then the general solution of differential equation xp2 — yp + 1 =0 is 

(a) y=cx+l (b) y=cx-1 (c) y=cx- (d) y=cx+' 

Series-B 6 ESO-13 
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(a) 6=sinh(hD) 

(c) ö=2sinhhD) 



21. rWI 1fTi 31c1 W-flcb = y, y(0) = 2 i rthzr i.ii1i iTt: 

(a) 2 + 2x -x2 +T (b) 2 + 2x+x2 -T 

(c) 2+ 2x +x2  + (d)  -iii 

22. 3+c*kc1 w.flc1u1 

= x + y, y(0) = 1 

T   rc II x = 0.1 34 -JI4Ific1 1 

(a) 1.100 (b) 1.110 (c) 1.210 (d) 1.220 

23. rc i(1l 0.333 31IIIc1IT 'such 1kIl  

(a) 0.001 (b) 0.01 (c) 0.1 (d) 1 

24. A3{(1+x)(1-3x)(1+5x)]T(h=1)T1Pf: 

(a) 90 (b) 80 (c) -80 (d) -90 

25.  

(a) 0 (b) I (c) 12 (d) 4 

26.  

(a) =sinh(fhDJ (b) =sinhD) 

(c) ö =2 sin h ( hD) (d) ö =2 sin h (hD) 

27. ic11cb HHI'c1 41 fpi;t i . 'r 14Bcb1 4' '44 t 

(a) 0 (b) I 

28. 1i t -'u t a1rr : 

(1+j) (1-'[6)  (a) 2 (b) 2  

(c) c1-i1(a)T(b) (d) 2 

(1-\J) 
(d) 2 (c) 

29. ciiI 1t: 

(a) 3{EItn (b) n+1 (c) n+2 (d)  t-u1 

30. I1 P(x), (I - x2)y" - 2xy' + n(n + l)y =0 5T 1 P(-1) T tiFT : 

(a) 0 (b) I (c) (-1)" (d) (-l)'_' 

31.  p,3flcbUI xp2 _yp+1=01uctci: 

(a) y=cx+l (b) y=cx-1 (c) y=cx- (d) y=cx+1  
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32. ify = Aex + Be_x is a solution of the differential equation 

2 + = e, then 
dx3  
(a) Ais arbitrary, B=-1 (b) A is arbitrary, B I 

(c) Ais arbitrary, B=f (d) Aisbitr,B- 

33. Which of the following is not a solution of the equation: 

x2 + - = 

(a) y-4 (b) y=x-4 (c) y-4 

d2  
34. A series sotution of the equation d+y = 0 is 

1 
(d) y=x+ 

, 4 
(a) 1 — (b) X_L_L+... 

(c) I +x— 
v2  x3  x4  x5

(d) None ofthese 

35. The value of P(x), the Legendre's polynomial of the first kind for ii = 5 is 

(a) k(63x5  + 70x4  + 15x3) (b) (63x — 70x3  + 15x) 

(c) (63x5  + 70x2  — 1 5x) (d) (63x5  + lOx3  — I 5x) 

36. The Rodrigue's formula for Legendre's polynomial P(x) is 

1  d'1 1 d" 
(a)

2"• L
(x — I )fl 2 (b) 2" (x' — 1)" 

 d'1 1 d" 
(c)

2" L dx (x
2  — 1)" (d) 2" 

In  —
(x2  — 1)" 

37. (x" J(x)) is equal to 

(a) x'1  J,_ 1(x) (b) Xh1_l J(x) (c) x"J 1(x) (d) x" 1 J111(x) 

38. Linear combination of solutions of an ordinary differential equation is also solution if the 
differential equation is 
(a) Linear but not homogeneous (b) Homogeneous but not linear 
(c) Linear and homogeneous (d) Non-linear and non-homogeneous 

39. 1ff P(x) Pm(X)  dx = , then values of n and m are 

(a) n=m=2 (b) n=m9 (c) n=m=3 (d) nm=4 

40. If Wronskian W(x, y) 5, then W(2x + 3y, x — y) is 
(a) —5 (b) 5 (c) 25 (d) —25 
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f P(x) P(X) dx = n 1Tm 11f 

(a) n=m=2 (b) n=m=9 (c) n=m=3 (d) 

'if (Ift1"1 W(x, y) = S W(2x + 3y, x — y) Tiii 
(a) —5 (b) 5 (c) 25 (d) 

39.  

40.  

nm4 

—25 

32. 41 y = Ae + Be 3{[ — 2 + = e_x, it Lcb c1 

(a) Ai,B=-1 (b) Ac,B=1 

(c) Ak 9 tB= (d) AtB=- 

33.  

2 
(a) y=-4 (b) y=x-4 (c) y=-4 (d) y=x+ 

x 

34. 3ic1 

x2  x4 x3  x 5  
(a) 

'— L-L- (b) X_L_L+ 
x2 xx4 x5  

(c) 1 + x — — + + (d) ct  -i1 
LL L L ......... 

35.  

(a) (63x5  + 70x4  + 15x3) (b) (63x5  — 70x3  + 15x) 

(c) (63x5  + 70x2  — 15x) (d) (63x5  + 70x3  — 15x) 

36.  

1  d 1 d 
(a) (x2 _1)11 _ 2 (b)

L (x2_lY  2 

1 d" 
(c) 

2
(x — 1 )fl (d)

I d 

2In-1  dxX1) 

37. (xnJ(x)) RIR: 

(a) x'J_ 1(x) (b) x' J(x) (c) x''J 1(x) (d) J_1(x) 

38. NRUT 1c1c4 flcMuI cii iR  4l\*1 4 c1 1I 3cj1 flcui : 

(a) d1i c1rc iiicfli i1 t (b) iiic11' d1i i1i 
(c) T1HIcII I (d) 3T3H4icft 

ESO-13 9 Series-B 



41. What is the Wronskian of the functions 5x2, 3x +4 and 4x +3? 
(a) 70 (b) 30 (c) 0 

42. The limit of the function f(x, y) 
=

as (x, y) (0, 0), 

(a) is equal to zero (b) is equal to (c) is equal to 1 (d) Does not exist. 

43. The statement which is not correct about the function 

2 2 if (x, y) ~ (0, 0) 
\JX+y 

0 if (x,y)=(0,0) 
is 
(a) f is continuous at (0, 0). 
(b) f is differentiable at (0, 0). 
(c) partial derivatives off exist at (0, 0). 
(d) partial derivatives of fare not continuous at (0, 0). 

44. The minimum value of x2  + y2  + z2, subject to the condition x + y + z = 2, is 

(a) 1 (b) (d) 2 

45. The value of jJy dx dy over the plane region bounded by the line y x and the parabola 

y = 4x —x2  is 
It 

4 
46. If B(m, n) denotes the beta function, then B(m + 1, n) + B(m, n + 1) is equal to 

1) (d) 2B(m, n) 

47. 

(d) ECU 
48. If x + y + z = u, y + z = uv and z = uvw, then the value of 

a(x, y, z)  
is 

a(u, v, w) 

(a) u2v (b) uv2 
u2v 

(c) 2uv2 (d) 

If f(x, 

equal 

y) = 0 be an implicit 

to 
(th 

function ofx andy, terms 

(q 
dx 

= 
- and of p 
5x 

then in 

[(4p 
[q t4) - 

(a) 
q2  

(b) 
p2  

( (4 [(J (q 
[P '.th) - [P cl9 - 

(c) 
q2  

(d) 
p2  

Series-B 10 ESO-13 

(d) 10 

f(x, y) = 

2m 
(a)1 

54 
(b) -- 

52 
(c)T (d) 

(a) B(m, n) (b) B(m + 1, n + 1) (c) B(2m + 1, 2n + 

The value of J e 4  dx is 

(a) (b) (c) 

49. 
af 

q=is 



41.  

(a) 70 (b) 30 (c) 0 (d) 10 

42. ii f(x, y) — fiT if (x, y) > (0,0) 

(a) L' (b) 1TWIR 

(c) T 1RTr1 (d) 

43. '•t)11 

f(x,y)= x2±y2 
irc 

0 'iF (x,y)=(O,O) 

(a) f,(0,0)iiti I (b) f,(0,0)T3*T14 i 
(c) f tii f(0,0)fc (d) 0)tR(.icid iT I 

44. lrd 3*tx+y +Z2x2+y2+z21iq1[: 

(a) I (b) (c) (d) 2 

' =
i 

(a) T (b) (c) (d) 

46. '4RB(m, n)1ki 'bc1-1 c) i[1i iiit B(m + 1, n)+B(m, n-I- I)'1'1T': 

(a) B(m, n) (b) B(m + 1, n + 1) 
(c) B(2m + 1, 2n + 1) (d) 2B(m, n) 

(c) rx4)
(d) ECU 

O(x y z)  
48. iIx+y+z=u,y+z=uvT%tFz=uvw, ' ' 

O(u, v, w) 

(a) u2v (b) uv2 (c) 2uv2 (d) 

Of Of 
49.  

u2v 
2 

L Ldx) + dx  

q- 

(4 (i 
L dx) — 

q2  
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50. If f(x, y) = tan
8f. 

then x — + y is ax ay 
(a) I (b) 0 (c) f(x,y) (d) -f(x,y) 

x2  
51. The volume of the solids generated by revolving the ellipse + b = about x-axis and 

y-axis are respectively 

(a) m ab2  and m a2b (b) a2b and ab2  

(c) m a3  and t ab3 (d) None of these 

52. The value of j'jJ xyz dx dy dz over the region V bounded by x = 0, y =0, z =0; 

x+yz=1 is 

(a) (b) (c) (d) 

53. The torsion of the curvex = u, y = u2, z u3  at (0,0,0) is 

(a) 0 (b) (c) 2 (d) 3 

54. The equation of the cylinder, whose axis is x = y = z and the guiding curve is x2  + y2  = I, 

z= 0; is 

(a) x2  + y2  + 2z2  + 2xz + 2yz = 1 (b) x2  + y2 + 2z2  + 2xz - 2yz = I 
2 ' 2 (c) x + y -  + 2z - 2xz - 2yz = I (d) None of these 

55. The mirror image of the point (1, 2, 3) under a plane is (3, 4, 5). The equation of the plane is 
(a) x+y-z1 (b) x±y+z6 (c) x+y+z=9 (d) x+y+z=12 

56. The line = A cos 0 + B sin 8 touches the conic = 1 + e cos 8 if 
r r 

(a) (A - e)2  + B2  = 1 (b) A2  + (B - e)2  = I 

(c) A2 ±B2 +e2 1 (d) A2 +B2 -e2 1 
2 

57. How many points are there on the ellipsoid + 
b 
 + = 1, the normals on which pass 

through a given point (a, i,  y)? 
(a) 3 (b) 4 (c) 5 (d) 6 

58. If e and e' are the eccentricities of a hyperbola and its conjugate respectively, then 
I 1 1 1 1 1 1 1 

(a) -T=l (b) +=l (c) -=-1 (d) +;;=i 

59. The conic = I + e cos 0 represents a hyperbola if 

(a) e= I (b) e> I (c) e< I (d) e=0 

60. Number of arbitrary independent constants in general equation of the plane ax + by + cz + 
d=0is 
(a) I (b) 2 (c) 3 (d) 4 
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50.  

(a) 1 (b) 0 (c) f(x,y) (d) —f(x,y) 

51. c1ci 1 H!: xy-3 ifkci: HI 1fc13I1c1.1: 

(a) tab2 E?T 7c a2b (b) 7ta2bT7tab2 

(c) (d)  

52.  

(a) (b) (c) (d) 

53. x=u,y=u2,z=u3 T (o,o,o)r 1.k.1T1nT: 

(a) 0 (b) (c) 2 (d) 3 

54. *RIT fl,(u f j =y = zfT c  2 + y2  = 1 = O;; : 

(a) x2  + y2  + 2z2  + 2xz + 2yz = 1 (b) x2  + y2  + 2z2  + 2xz — 2yz = 1 

(c) x2 + y2  + 2z2  — 2xz — 2yz = 1 (d)  

55. w-icii iii  TIFj (1,2, 3)t  (3,4, 5) I .II-I1c1 T 14c4uI ': 

(a) x+y—z1 (b) x+y+zr=6 (c) x+y+z9 (d) x+y+z'12 

56. I L=A cos O+B sin O II' 1+ecosOI1I: 

(a) (A — e)2  + B2  = 1 (b) A2  + (B — e)2  = 1 

(c) A2  + B2  + e2  = 1 (d) A2  + B2  — e2  = 1 

57. (a,,7)'R 

(a) 3 (b) 4 (c) 5 (d) 6 

58. 3k4c11 lIHI: eTT e1 

(a) —1 (b) (c) —-1 (d) 

59. Iit'1 = I + e cos 0 t .c*14 lçIIc1 l'&dl 

(a) e = I (b) e> 1 (c) e < 1 (d) e = 0 

60. W.Id  o4pbI4icb{.uI 

(a) 1 (b) 2 (c) 3 (d) 4 
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61. The set of limit points of the sequence <sin contains 

(a) I element (b) 2 elements (c) 3 elements (d) None of these 

62. Which of the following series is convergent? 
111 1 

.................+-+ 

12 +22 +32++n2 + ......... 
1 1 1 1  

3456 ......... (2n- 1).2n" 
3 8 15 (n+l)2 -1 

(d) ++j± ......... (n +1)2 +1 ......... 

63. The uncountable set of measure zero is 
(a) The set R of real numbers (b) The interval [0, 1] 
(c) The set of irrationals in [0, 1] (d) Cantor's ternary set 

64. Function F(t) is defined as: 
14 , ifO<t<1 

F(t) = 
ift>1 

The value of the Laplace transform of F(t) is 

(a) (4_eP),p>0 (b) (eP-4),p>0 

(c) (eP_4),p>0 (d) (4_eP),p>O 

65. The series 
1+x+x2 + ......... 

in the interval is 

(a) Oscillatory 
(b) Convergent but not uniformly convergent 
(c) Uniformly convergent 
(d) All of these 

66. The inverse Laplace transform of , 2 is 
p -(p +a) 

1 1 sin at'\ 1 1 sin at' 1 1 sin at 1 1 sin at  
(a) a) (b) -tt+ a) (c) 

a1¼,. a) (d) t+ a) 

67. 1fF is a closed subset of IR, then which of the following statements is true? 
(a) If<x> is a convergent sequence of elements ofF, then limit of <xe> belongs to F. 

(b) F contains none of its cluster points. 
(c) Both (a) and (b) 
(d) None of these 
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62. 
111 1 

(a) 1++++. 

(b)  

(c)  

(d)  

12 +22 +32 + .........+n2 + ......... 
1 1 1 1 

...... (2n— 1). 2n 

3 8 15 (n+1)2 -1  
5 10 17 ........... (n+1) +1 

61. 31b41<Sifl()> i—ii 

(a) I 3cic (b) 2 31c1 (c) 3 i1i (d) -1 Z c4 .1 

63. l[31iJul4)4 d: 
(a) II 'xl R 

(b) 3frc1.k1 [0, 1] 

(c) [0, ijai'.ik.i iiai 
(d) jo4 

64. 

14 , 1o<t<i 
F(t) = 

i1t>i 

(b) 

(d) 

F(t)c1Ikli'H 

(a) (4_eP) p>0 
p 

(c) (eP-4) p>0 

65. 

(b) (a) 1ci-fli 
(c) .ck1l-II.1c1: 34T1T1t (d) 

66. 
1 _____________ 

iI'1II 2 2 p(p +a 
i( _sinat 1 ( sin af 

(c) (a) t (b) 
a a) 

jlt+ 
a a) 

67. '1 F, Dt 
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(eP-4),p>0 

(4—eP),p>O 

lHc1:3f1Tti'1) 

I ( — sin at
(d)

1 1 sin at' 
— It+ aL a) a\. a 1  

41.1 rr 

(a) 1<x>,F 31 ltia Frd 
(b) ii fF*.iTcii I 

(c) i'1(a)H(b) 

(d)  



68. If X is a sequentially compact metric space, then which of the following is NOT true? 
(a) X is complete metric space. 
(b) X does not have Bolzano-Weierstrass property. 
(c) X is totally bounded. 
(d) None of these 

69. Letf: [0,1] —*Rbedefinedas 
Ii , if x is irrational. 

f(x)=1 
1.0 , ifxisrational. 

then f is 
(a) both Lebesgue and Riemann integrable 
(b) only Lebesgue integrable 
(c) only Riemann integrable 
(d) neither [ebesgue nor Riemann integrable 

70. The sequence of real numbers <(i + converges to which of the following? 

(a) e (b) e (c) ee (d) 

71. . x > _i} of real numbers is The set 

(a) compact (b) closed (c) connected (d) None of these 

72. The symmetric difference of two measurable sets is 
(a) non-measurable 
(b) measurable 
(c) Both(a)and(b) 
(d) None of these 

73. The equation Iz - ii + + i = 2 represents 
(a) a circle (b) an ellipse 
(c) a line (d) a segment of x-axis from —ito I 

74. The bilinear transformation f(z) which maps the points i, 0, —i into the points —1, 1, 0 
respectively is 

Z+i Z-i Z+i 
(a) —3z + i (b) —3z + (c) 3z + t (d) None of these 

75. The value of J dz, where C is a part of the circle with centre (2, 0) from z = 5 to z =2+ 3i is 

(a) 3 +2i (b) 3-3i (c) —3 +3j (d) —3-3i 

76. The radius of convergence of the power series n z is 

(a) 0 (b) 1 (c) cc (d) None of these 

77. Let f(z) = u + iv be an analytic function. If u 3x — 2xy, then f(z) is 
(a) iz + 3 + c (b) iZ2  + 3z + c (c) iz3  + 3z + c (d) iz3  + 3z2  + c 
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68.  X 3*H-1 c1 ?c t 1HI  , 

(a) X1 ftW.1FI 

(c) X JIc1I: lffk1d I 

69.  'ii f: [0, 

f(x) = 

1] — R iT1 

1 , 

0 , 

IIHf1 

(b) 

(d) 

(a) 1T1r1HI.1 W-4Q14l'1 (b) kTTF i.fl 
(c) TL1H ii.-fl (d) T3ttHH I)14k 

70. i*ir l31iT39h' <(i 

(a) e (b) (c) 

71. J- 

(a) ic1 (b) i 

72. 'tI Ii1 T 

(a) iI (b) 

(c) 1(a)'1T(b)l (d) 

73. 14lv1Ui jz- if +z+ ii =2fWPci 4c1I: 

(a) '&  c4çd (b) 

(c) t •:tt (d) 

ec (d) ee 

(d)  

di 

x3T:1R1 19 I 

(c) 

74. 3i3O,_i1cblI: —I, I,0"TIrl1fIci ctkc4MI   f(z): 

z+i z+i 
(a) —3z+i (b)  (c) 3z+i (d)  

75.  

(a) 3+2i (b) 3-3i (e) —3+3j (d) —3--3i 

76. I1.13ft nzflI1i: 
n1 

(a) 0 (b) I (c) co (d)  

77. Tf(z)u+ivt fc1tiuiic-i.ii c11 I i1 u=3x-2xy,f(z): 

(a) iz+3+c (b) iz2 +3z+c (c) jz3 +3z+c (d) iz3 +3z2 +c 
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78. 

79. 

ez 
where C is 

the function 

the circle z = 2, is 

(c) 2it (d) 2iti 

The value of J z(z - 1)2 dz, 
C 

(a) iti (b) - 

Which type of singularity does 

(a) Removable 
(c) Isolated essential 

f(z) = (z -3) sin (z 2) have at z = -2? 

(b) Non-isolated essential 
(d) Pole 

80. The image of the straight line under the transformation w = is 

(a) a circle (b) an ellipse (c) a parabola (d) a straight line 

81. Thevalueof J 1dzis 

zl= 3it 
(a) 2iti (b) 0 (c) l2t (d) 6iti 

82. Which of the following functions is not meromorphic in complex plane C? 

(c) (d) None of these (a) (b) 
sin I - 

83. The value of the integral J dz is 

I z-ar 

(a) 2it i (b) 2it r2  (c) 2it ir2 (d) 2it 

84. The number of binary operations on a set G of three elements is 
(a) 39 (b) 93 (c) 9 (d) 32 

85. If order of an element 'a' in a group G is 27, then order of a3  in G is 
(a) 1 (b) 3 (c) 9 (d) 27 

86. The number of units in the ring (R, +7 7)' where R = {0, 1, 2, 3, 4, 5, 6} is 

(a) 0 (b) I (c) 6 (d) 7 

87. The set of natural numbers with binary operation '+' forms 
(a) an abelian group (b) a group 
(c) a monoid (d) None of these 

88. The relation of divisibility in the set of non-zero integers is 
(a) reflexive, symmetric and transitive 
(b) reflexive, anti-symmetric and transitive 
(c) reflexive and symmetric, but not transitive 
(d) symmetric and transitive, but not reflexive 
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78.  

(a) iti (b) -iri (c) 27r 

79.  

 

(d) 2iti 

  

(a) 3T (b) m3.fi4 

(c) rmfi4 (d) 31-cicb 

80. rhk.n w 3.1-c11id F44-l: 

(a) (b) i' 1Ji (c) t (d) t  

81. J- ez_1•ITh: 

zI= 3 t 
(a) 2iti (b) 0 (c) l2it (d) 6iri 

82. 1Hrd TH Jd1-R1t1 C3i.ic1 ii 

(a) (b) 
(1t 

sin I — 
(c) (d) ct.ii 

83. 11.II'41 
J dzTWFU: 

I z-aj =r 

(a) 2ii i (b) 2it r2 (c) 2m ir2  

84. c1citI  GTr3 iiI: 

(a) 39 (b) 93 (c) 9 

85.  

(a) (b) 3 (c) 9 

86.  

(a) 0 (b) I (c) 6 

87. f3T1trrt 1bI '+' II)rd4) 91I3tT : 

(a) (b) 1)9 

(c) t4.II (d)  

(d) 2m 

(d) 32 

(d) 27 

(d) 7 

88. 

(a) r 1bIHc  I (b) , - f IIcb I 

(c) -cl t1Hrc1 rc 1II.IcI-  iT I (d) '114I11d tE  4cbI 41 
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89. The number of generators in a cyclic group of order 9 is 
(a) 2 (b) 4 (c) 5 (d) 6 

90. The units of the integral domain ({a + ib: a, b e Z}, +, .) are 
(a) 1 and -1 only (b) 1 and i only (c) i and -i only (d) 1, -1, i, -i 

91. Let PID, ED and UFD denote principal Ideal Domain, Euclidean Domain and unique 
Factorization Domain respectively. Then which of the following is correct? 
(a) ED c PID UFD (b) PID G ED UFD 
(c) UFD c ED PID (d) PID c UFD c: ED 

92. Let G be a group such that a5  = e and ab a = b2  for a, b E G. Then 0(b) is 
(a) 32 (b) 31 (c) 16 (d) 15 

93. Let (Z,*) be an algebraic structure, where Z is the set of integers and the operation * is 
defined by n * m = maximum (n, m). Which of the following statements is true for (Z, *)? 
(a (Z, *) is a monoid. 
(c) (Z, *) is a group. 

94. Ifx+1 isafactorof 
x4 -x3  +kx+5, thenk is 
(a) 5 (b) 6 

(b) (Z, *) is an abelian group. 
(d) None of these 

(c) 7 (d) 8 

95. AgroupGisabelianifandonlyifV a,b c G: 
(a) (ab) 1  = b a 1 (b) (ab)2  = ab 
(c) (ab)2  = a2b2 (d) (ab)2  = ba 

96. A particle describes the curve r = a(1 + cos 0) under a central force. The law of force is 

(a) (b) (c) (d) 

97. A particle of mass m is falling downwards in a resisting medium whose resistance per unit 
mass is kv2. If V is the terminal velocity, then k is 

v2 V 
(a) (b) (c) (d) 

v 

98. The speed v of a particle moving along the x-axis is given by V2  = n2  (8bx - - 12b2). The 
centre about which the motion is simple harmonic, is 
(a) x=4b (b) x=O (c) x=-4b (d) x=2b 

99. The radial distance r of an apse in a central orbit in terms of p, the length of perpendicular 
from pole on the tangent at the apse, is 

(a) (b) p (c) (d)p 

100. The order of differential equations of Lagrange's motion is 
(a) 2 (b) 1 (c) 3 (d) None of these 
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89. 11 9 1'{ i.ic1 k1fl 

(a) 2 (b) 4 (c) 5 (d) 6 

90. iiI1({a+ib:a,beZ},+,.)k: 

(a) c1c1 1 fT —1(b) M I 1U I (c) ci i 1TT -i (d) 1, -1, 1, -i 

91. TRT PID, ED1T UFD HI: 1 uiiid MI-I, JI1I MI-I 1?tE  idi uI.i &1 'MIRI 

(a) ED c: PID c: UFD (b) PID ED UFD 
(c) UFD c ED c: PID (d) PID c UFD c: ED 

92.  
(a) 32 (b) 31 (c) 16 (d) 15 

93. tI1RT (Z,*) v R*1I z   rrr 1tn * ifr ', 
n*m=3Pt(n,m)RI 

(a) (Z, *)l- I (b) (Z, *)13Hf' I 

(c) (Z, I (d) 

94. rX+1 

x4 —x3 Ek' 

(a) 5 (b) 6 (c) 7 (d) 8 

95.  
(a) (ab) = b' a 1 (b) ()2 = ab 
(c) (ab)2  = a2b2 (d) (J)2  = ba 

96. -sl 3Th1 r = a(1 + cos O)t 3RUT CMII I 3t t 

(a) (b) (c) (d) 

97. m HH T l414 1i LfI oI.1 MIi 1  kv, fR 

(I' ITVk1l1TthlI: 

(a) (b) (c) (d) 

98. x-31 3i1ici 1I1.1I.1 t UT 1 ''T v = n2  (8bx-x2  - 12b2) .RI 1i TTT I  It'I 

(a) x=4b (b) x=O (c) x=-4b (d) x=2b 

99.  
c11ft pt: 

(a) (b) p (c) (d) \[p 

100. uf: 

(a) 2 (b) 1 (c) 3 (d) iü1'-if 
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