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anything else on the Test Booklet.
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up Test Booklet Serial No. & OMR Answer Sheet Serial No. in the Attendance Sheet carefully.
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Choose the most appropriate answer option and darken the oval completely, corresponding to

(A), (B), (C) or (D) against the relevant question number.
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Please do not darken more than one oval against any question, as scanner will read such markings

as wrong answer.
Each question carries equal marks. There will be no negative marking for wrong answer.

Electronic items such as calculator, mobile, etc., are not permitted inside the
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1. The set of cluster points of the sequence x, =1 + (—=1)"is

(A) {1} B) {-1, 1} © {0, 1} (D) {0, 2}
2.If x, = sinn3—n, then lim sup x, = ———

A0 (B) \/—j C) — ? (D) Does not exist

o 1 :

3. The value of Zn=om 1S

(A) 1 (B) 2 ©)3 (D) o

. o (=D .

4. The series ZFZW

(A) Divergent (B) conditionally convergent

(C) absolutely convergent (D) oscillatory

5. A sequence {x,}isgivenbyx, ,; =2 — xi be convergent. What is its limit ?

n

(A)0 B) 1 ©2 (D) e

6., =1, x,41= m , then the sequence {x,}is
(A)monotonically increasing (B) monotonically decreasing
(C) oscillates between finite limits (D) oscillates infinitely

7. The power series expansion of (1 + x)log(1 + x)is

(A)x—§+§—... (B)l—f—;+§—:—l+
Ox-Z+ -y Ox+i T4
8. What is the radius of convergence of the power series Y. aj x*, where a;, = % r
(A)1 B)0 ©2 (D) 4
(="

is

9. The series Y
Zn—lx +n

(A) uniformly convergent in [—1, 1]
(B) uniformly convergent in [0, 2)
(C) uniformly convergent in [0, o)

(D) not uniformly convergent
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kX + sinx

10. For what value of kis the integral | 100 X dx is convergent?

(A) k<-1 B)k>1
O k>-1 (D) Divergent for all k
Il.a=(1 3)(2 7)(4 5 6)(8) and B=(12 3 7)(6 4 8)(5) be permutations,
thenaff = — — —
(A)(123)4 5 6 7 8) B) (1 2)(3 4)(5 6)(7 8)
(©) (1 8)(2 7)(3 5)(4 6) D@73 2)(4 8)(5 6)

12. In GL(2, Z;), what is the inverse of the matrix [g g] ?
1

5
1 3 "6 18
O] e ®|. °
| 3 9
3 5 1 0
@[ ™y
13. Let {a) be a cyclic group of order 30. A subgroup of order 6 of (a) is
(A) (a®) (B) (a*) (©) (a®) (D) (a®)
14. In U(10), which of the following is true ?
(A)371=3 B)3 1=7 ()3 1=1 (D)3 1=9

15. If A, is an alternating group, then what is |Ag|/|A4| ?
(A)5 (B) 5/4 (€) 30 (D) 15
16.If a=.75632 x 10? and b =.235472 x 107!, whatis a + b using 6 decimal

arithmetic ?
(A) 7.56555 x 103 (B) 7.56555 x 102
(C).756555 x 102 (D).756556 x 103

17. What is the order of approximation of e* at x = 1 obtained from its Maclaurin series
correct to 8 decimal places ?

(A) 8 (B) 7 (©) 10 (D) 11
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18. Suppose a root of the equation f(x) = 0 lies in [0, 1]. How many steps are required by the
method of Bisection to approximate the root with absolute error less than or equal to 0.1 ?

(A) 2 (B)3 €4 D)5

19. The iteration scheme of Secant method is

Xk =Xk — frk=fk -
(A) X 4 1 = X + 2 ——f (B)Xg 41 =X —————— [
fk=fk -1 Xk =Xk — 1
fre =Sk - Xk —Xk —
©) Xpe 4 1= X+ ——fi D)Xk 41 = X =7 —— fr
Xk =Xk - 1 )
1 2
20. The iteration scheme X, 4 1 = >%n (1 + . 2)can be used to obtain successive
n

approximation to

(A) V2 (B) V3 ©) V5 (D) V7

21. Which of the following is not a metric in R ?

1 1
(A) |x =yl B) |x -yl ©) |x—yl (D) |x —y|?
22.1f (X,d) is a metric space, then which of the following is not a metric on X ?
d 1
(A)d + 5 (B)1+d O1 + 7 (D) 5d

23. Which of the following sequence is having infinite range ?

1
(=2)m

1
(=nn

(A) B) (=1)"™+10'° (O) (D) All of these

24. Which of the following function space is not complete ?
(A) Cla, b], d(x, y) = maXie[qp)|x(t) — y(0)]
(B) X, the set of all polynomials in ] = [0, 1] with d(x, y) = max;¢ ;[x(t) — y(t)|

(C) The space [Pwith usual metric

(D) R™with usual metric
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25. (X, d) is discrete if
A dlx, y) = |x-yl ®)d(x, ¥) = |x -yl

0if x=
©dw n={, /12

26.S={(1, 0, 2), (=1, 1, 1)}, which of the following is true ?
(A) Sis L.D. B) [S] = R®
(C) [S] = R? D) (2, -1, 1) €[S]

D) d(x, y) = 2|x -yl

27. What is the dimension of the vector space of polynomials of degree < 100 ?

(A) 99 (B) 100 (C) 101 (D) Does not exist
2 1 1
28.IfA=1|1 2 1], whatis the number of solutions of AX=Db?
1 1 2
(A) Unique solution (B) Infinite number of solutions
(C) No solution (D) Exactly three solutions
1 4 2
29.IfA=12 6 4|, whatis the dimension of column space of A?
3 -1 6
(A) 1 (B)2 ©)3 (D)4
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4 2 1

30. Given A = (1 4 2|, what is the product of the eigen values of A ?
2 1 4

(A) 16 (B)7 (C) 49 (D) 56

x%y

31. What is the value of limy_ f(z),where f(z) = Ty #0
(A) 1 (B); ©)0 (D) Does not exist
32.f(z) =iz + 2 is
(A) not continuous at (0, 0) (B) no where differentiable
(C) differentiable at every point (D) continuous but not differentiable
33.If cos(1 + i) =u + ivithen whatis v ?
(A) cos1.cosh1 (B) —cos1.cosh1
(C)sinl.sinh1 (D) —sin1.sinh1
34. The value of c :, where Cis the circle |z| = mis
(A) 1 (B) mi (C) 2mi D)

35. The statement of Liouville’s theorem 1s
(A) If fis constant, then f is entire
(B) If f isentire and bounded, thenfis constant
(C) Every non-constant polynomial of degree n has at most n roots

(D) Every continuous function is bounded
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36. A typist type 2 letters erroneously for every 100 letters. What is the probability that the tenth
letter typed is the first erroneous letter ?

(A) 0.167 (B) 0.0157 (C)0.157 (D) 0.0167

37. A fair die is thrown several times. What is the probability that a 3 will appear before 4 ?

(A) 0.33 (B) 0.66 (©) 05 (D) 0.45

38. If density function of a continuous random variable is f (x) = T % <x< oo,
what is the value of c?
(A) 1 (B) m (c)nl (D)2

39. If X is uniformly distributed over (0, 10), what is the probability that X < 2 ?

(A) (B)2 €)= D)2

40. The probability density function of the length of time that a person speaks over phone is

f(x) = {B e ¢,x >0  \hatis the probability that the person will talk less than
0 otherwise

4 minutes ?

(A) 0.2432 (B) 0.4865 (C)0.8125 (D) 0.333
41. What is the remainder of the polynomial x°> + x* + x3 + x + 1on

divisionby x + 27

(A)x —21  (B)24 (C) -5 (D) -25

42. Which of the following rings is a field ?

(A)Zy B)Z (©) Z3 (D) Zs
43. What is the unity of {0, 2,4} as a subring of Z ?
(A0 (B)2 ©)4 (D) Does not exist

W-Mathematics-60 8



44. What is centre of the ring Z7?

() {0} (B){1} ©Z (D) {0, 1}
45. For what value of integer n > 1, a" =a Va € Zg?
(A) 1 (B)2 ©3 (D) 4
46. For a plane curve which of the following is appropriate ?
(A) Curvature is zero (B) Torsion is non-zero
(C) Curvature is non-zero constant (D) Torsion is zero

47. A necessary and sufficient condition for a curve to be a helix is
(A) curvature=torsion
(B) curvature varies directly as torsion
(C) curvature varies inversely as torsion

(D) both curvature and torsion are constants
48. If 7 is position vector of any point on a space curve then [?', r' 7 "'] =?

(A) x (B) (C)xr? (D) k%7

49. The number of non-basic variables in the balanced transportation problem with 4 rows and

5 columns 18

(A) 12 (B) 20 (©) 10 (D)9
50. The value of game of the payoff matrix
Player B
B, B,
Player A 22 [zll _13] is
(A) -3 (B) 4 ©1 (D)2
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51. What is the period of f(x) = |sinx| + |cosx| ?
(A) g (B) 2 C)m (D) 4
) ptanx_px
52. lim,_,, i equal to
(A) O (B)e (C)e™? (D) 1

53.If 2* + 2Y = 2%*Y then the value of Z—z atx =y = 1is

(A) 1 (B)2 ©0 (D)-1
54. The angle of intersection of the curves r = a cos6, 2r = ais
A T T
nE (B)° oF (D)0
55. The maximum value of m% 1S
1
(A) e (B) 5 €0 (D) 1

56. The function f(x) = x(x + 3)e™/? satisfy all conditions of Rolle’s theorem in the interval
[—3,0]. Then the value of ¢ is
(A)O B)1 ©)2 (D) -2

ax _ p=ax

57. The value of lim,_, oaieom S

2a b e_e
(A B) 7 © log(1 + b)

(D)0
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_1 (Vx- \/_) 0z
_ 1 oz — .

58.If z = tan (\/_ w55 then x + Yoy =

(A) sinz cosz B)O (C)tanz (D) None of these
59. A curve is convex upwards if

d%y
(A) @ >0 B) Tz <0
(C)——O an d ;t 0 (D) Z—z becomes infinite

60. The asymptotes of the curve x?y? — a?(x? + y?) = 0 form a

(A) circle (B) triangle (C) square (D) pentagon
61. The folium of Descartes is given by the equation

(A) x? + y? = 3ax?y? B) x3 + y3 =3axy

(C) x3 + y3 = 3ax?y? (D) x* + y* = 3axy

62. The particular integral of (D? + 4) = x sinx is

A) % (3xsinx — 2 cosx) (B) % (3x cosx — sinx)
(C) 3xsinx —2cosx (D) 3x cosx — sinx
& +4x + 3y =0
63. The roots of the system g; is
— + 2x + 5y =0
dt
(A) -2,7 (B)2,-7 (©)-2,-7 (D) 2,7

64. Area of a loop of 2 = a?sin 20 is

(A) a? (B) %az (C) iaz (D) = a?
65. The perimeter of the cardioid r = a(1 — cos9) is

(A) 2a (B) 4a (C) 6a (D) 8a

66. The value of fol f):/y(x2 + y2)dy dx is

(A) = B)Z (= (D) =
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67. The directional derivative of f(x,y) = e*’Y’ at the point P(1, —1) in the direction
towards Q(2, 3) is

(A) = (B) %= (OF=" (D)=

68. The value of f_cc f_bb f_aa(x2 + y% +z%)dxdydz is

(A) 0 (B)gabc (a? + b? +¢?)
(@) gabc (a® + b? +¢?) (D) none of these
69. The sufficient condition that the surface z = f(x, y) should represent a developable
surface (p = Z—i, q= g—;) is
(W)p=0 (B)q=0 (€) 2=0 (D) 52

70. What is the condition that the differential equation P du? + 2Qdu dv + Rdv? =
represents orthogonal family of curves is
(A)ER-2FQ+GP =10 (B)EQ—2FR+GP =0
(C)EG—2FP+RQ =0 (D)EF-2GP+FR =0

* %k %
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ROUGH WORK
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ROUGH WORK

W-Mathematics-60 14



ROUGH WORK
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