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1. If P is the length of the perpendicular from the origin on the line whose intercepts on the
axes are a and b then :

(A) p = a + b (B) b

1

a

1

p

1 +=

(C) p2 = a2 + b2 (D) 222 b

1

a

1

p

1 +=

2. The bisector of the acute angle between  3x – 4y + 7 = 0 and 12x + 5y – 2 = 0 is :

(A) 11x – 3y + 9 = 0 (B) 11x + 3y  + 9 = 0

(C) 3x –11y – 9 = 0 (D) 3x –11y + 9 = 0

3. The circle x2 + y2 – 5x + 5y = 0 has 7y – x = 5 as :

(A) secant (B) normal

(C) tangent (D) diameter

4. The length of the chord 024a2x–y =+  of the parabola y2 = 4ax is :

(A) 3 6a (B) 3 3a

(C) 32a (D) 6a

5. If two lines x – ααααα = 0 and y – βββββ = 0 are conjugate with respect to the hyperbola xy = C2

then

(A) β = 2 α (B) α = βc

(C) αβ = c2 (D) αβ = 2c2

6. The equation of the tangent of θ cos e1
r

+=l
 at the point α α α α α is :

(A) cosα  e–l
r

+=l
(B) α)– cos( θ  el

r
+=l

(C) α)– cos( sinθ  e
r

ν+=l
(D) α)– cos(θ θ cos  e

r
+=l

7. The equation x2 + y2 + z2 + 2λλλλλx –1 = 0 represents intersection of :

(A) circle and line (B) sphere and line

(C) sphere and plane (D) circle and sphere
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8. The function f : [0, 1]→[0, 1] →[0, 1] →[0, 1] →[0, 1] →[0, 1] defined by

f(x) = irrationalx 

rationalx 

,

,

x–1

x

⎩
⎨
⎧

 is :

(A) continuous at x = 1 (B) continuous at x = 0

(C) continuous at x =
2

1
(D) continuous on [0,1]

9. The dimensions of the largest rectangular field which can be enclosed with 200 metres of
fencing are :

(A) 50, 50 m (B) 60, 40 m

(C) 55, 45 m (D) 65, 35 m

10. The value of [ ] [ ]
0x

1xxlim
→

+   is :

(A) 1 (B) 0

(C) –1 (D) does not exist

11. If P is a polynomial of odd degree and g is a continuous bounded function defined on 
RΓ then g–P

(A) is positive (B) is negative

(C) has atleast one real root (D) has exactly one real root

12. The l.u.b. of S = 
⎭
⎬
⎫

⎩
⎨
⎧ =+ 1,2,3,....n ,

n
1

(–1)n
 is :

(A) 3/2 (B) 2

(C) 1 (D) does not exist

13. The equation : 2cos–1 x =  sin–1 )x–1(2x 2  is valid for all x satisfying :

(A) –1 <_ x <_ 1 (B) 0 <_ x <_ 1

(C)
2

1
x0 ≤≤ (D) 1x

2

1 ≤≤

14. If ααααα and β β β β β are the roots of 1 – x + x2 = 0 then the value of ααααα2009 + βββββ2009 is :

(A) –1 (B) 1

(C) 0 (D) 2
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15. If n
n

x
1

x then θ cos 2
x
1

x +=+  is :

(A) 2 cos n θ (B) 2 sin n θ
(C) 2i cos n θ (D) 2i sin  n θ

16. The function RΓRΓ: →f defined by

⎩
⎨
⎧

=
irrational

rationalx

,x–

,x
f(x)

 

 is :
(A) not 1–1 (B) not onto

(C) neither 1–1 nor onto (D) both 1–1 and onto.

17. ∫ +

1

0
2

equalsdx  
4x3

2
:

(A) ⎟
⎠

⎞
⎜
⎝

⎛

3

2
Tan 1–

(B) ⎟
⎠

⎞
⎜
⎝

⎛

3

2
hSin 1–

(C) ⎟
⎠

⎞
⎜
⎝

⎛

3

2
h Cos 1–

(D) ⎟
⎠

⎞
⎜
⎝

⎛

3

2
Cot 1–

18. The function f(x) = [x] where [x] represents the greatest integer less than or equal to x is :

(A) continuous (B) differentiable

(C) is not continuous at integral points (D) is a derivative of some function

19. To remove the third term of x4 – 4x3 – 18x2 – 3x + 2 = 0, the roots should be decreased by :

(A) 2 (B) 3

(C) 1 (D) –2

20. If f(x) = x5 – 2x3 + 3x2 + x + 1 then f(1–i) is :

(A) 2 + i (B) 2 – i

(C) 1 – i (D) 1 + i

21. The equation x3 + x2 – 2x – 1 = 0 has :

(A) exactly one real root (B) three real roots

(C) exactly two real roots (D) no real root

22. Descartes method is used for solving :

(A) quadratic equations (B) cubic equations

(C) biquadratic equations (D) system of linear equations
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23. The coordinates of limiting joints of the coaxial system to which the circles
x2 + y2 + 4x +2y + 5 = 0 and x2 + y2 + 2x + 4y + 7 = 0 belong are :

(A) (2, –1) and (0, 3) (B) (2, 1) and (0, – 3)

(C) (– 2, –1) and (0, – 3) (D) (– 2, –1) and (0, 3)

24. 1
c
z

–
b
y

–
a
x

2

2

2

2

2

2

=  represents :

(A) ellipsoid (B) hyperboloid of one sheet

(C) hyperboloid of  two sheets (D) elliptic paraboloid

25. The curvature of a circle of radius ‘a’ is :

(A) a (B) a2

(C) 1/a (D) 1/a2

26. g(x). lim0f(x) limIf
0x0x →→

==  Then 
g(x)
f(x)

x
lim   0→  :

 (A) always exists (B) exists and equals zero

(C) does not exist (D) may or may not exist

27.
1n

)(n!
n

lim
1/n

+∞→ equals :

 (A) 1 (B) ∞
(C) e (D) 1/e

28. The series ......
5
4

4
3

3
2

2
1 ++++

(A) is convergent (B) is divergent

(C) converges to 0 (D) converges to 1

29. The series ∑ +
n

2

2

x
1n
1–n

,  x > 0 :

(A) converges in [0, 1] (B) converges in [1, ∞ ]

(C) converges in (0, 1] (D) diverges in (1, ∞ ]

30.
0x x

1
sinxlim

→
  :

(A) does not exist (B) equals zero

(C) equals 1 (D) equals –1
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31. The maximum value of 
x

x
1
⎟
⎠

⎞
⎜
⎝

⎛
 is :

(A) ∞ (B)
e

e

1
⎟
⎠

⎞
⎜
⎝

⎛

(C) e1/e (D) 1

32. If RΓb](a,:f →  is continuous, then :

(A) f   is bounded (B) f   is uniformly continuous

(C) f   is uniformly continuous if f (a+) exists (D) f   is differentiable

33. If 
⎪
⎩

⎪
⎨

⎧

=

≠+
+=

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

0yx,
yx

xy
y)f(x,

22

22  then :

(A) f  is continuous at the origin

(B) f  is differentiable at the origin

(C) f  is continuous and differentiable at the origin

(D) f  is neither continuous nor differentiable at the origin

34. If f(x, y) = 2x4 – 3x2y + y2, then :

(A) (0, 0) is a point of maxima (B) (0, 0) is a point of minima

(C) f
xx

 f
yy

 – f 2
xy 

= 0 at (0, 0) (D) f
xx

 f
yy

 – f 2
xy 

> 0 at (0, 0)

35. The function f(x,  y) = (x – y)4 + (x –2)4 has :

(A) maxima at (0, 0) (B) minima at (0, 0)

(C) minima at (2, 2) (D) maxima at (2, 2)

36. 03yyxyx 23 =+′+′′  has :

(A) x =1 as singular point (B) x = 0 as an ordinary point

(C) x = 0 is an irregular singular point (D) x = 0 as a regular singular point

37. The Laplace transform of sinh at is :

(A) 22 a–s

a
(B) 22 as

a

+

(C) 22 as

s

+ (D) 22 a–s

s
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38. The inverse Laplace transform of the function 
5s

s
+ is :

(A) e–5t +1 (B) –5e–5t  +1

(C) 5e–5t –1 (D) 5 e–5t –1

39. 1(0)y 1,y(0) 0,yy =′==+′′  has solution :

(A) sin x – cos x (B) cos x – sin x

(C) sin x + cos x (D) – sin x – cos x

40. The inverse Laplace transform of is
1)s(s

1
2 +

:

(A) 1 – sint (B) 1 + cost

(C) 1 + sint (D) 1 – cost

41. [ ](t) fL ′  equals :

(A) s L[f] – f(0) (B) s L[f] + f(0)

(C) – s L[f] + f(0) (D) s L[f] + sf(0)

42. 0)yn–(xyxyx 222 =+′+′′  is :

(A) Legendre’s equation of order n (B) Bessel’s equation of order n

(C) Hermite’s equation of order n (D) Cauchy equation of order n

43. The general solution of  y = px + f(p) is :

(A) y = cx + f(c) where c is a constant (B) y = c where c is a constant

(C) y = f(c) where c is a constant (D) y = cx where c is a constant

44. A horizontal force F is applied to a small object P of mass ‘m’ on a smooth plane inclined
to the origin at an angle θθθθθ. If F is just enough to keep P in equilibrium then F =

(A) mg cos2 θ (B) mg sin2 θ

(C) mg cos θ (D) mg tan θ

45. If forces of 12, 5 and 13 units balance at a point, two of them are inclined at :

(A) 36º (B) 45º

(C) 60º (D) 90º

46. If [ ]kyjziyz–eV –x ˆˆˆ ++=  then curl V is :

(A) 2 (B) –1

(C) 1 (D) 0
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47. The equation of motion of a simple pendulum of length a is :

(A) θsin  g– 
dt

θd
a

2

2

= (B) sinθ g
dt

θd
a

2

2

=

(C) θsin  g
dt

dθ
a = (D) θsin  –g

dt

dθ
a =

48. A vector field F is conservative of :

(A) div F = 0 (B) curl F = 0

(C) grad F = 0 (D) |F| = 0

49. The time of sliding down an inclined plane of given base is least if inclination is at :

(A) 2
π (B) 3

π

(C) 4
π (D) 6

π

50. The horizontal range of a      projectile fired at an angle ααααα is maximum when α α α α α is :

(A) 3
π (B) 4

π

(C) 6
π (D) 2

π

51. If 

0x

,
2
1

x

,
2
1

0

,
2
1

f(x)
n1nn

=

≤<

⎪⎩

⎪
⎨
⎧

= +            then :

(A) f  is continuous (B) f  is differentiable

(C) f  is Riemann integrable (D) f  has finitely many discontinuities

52. If  f is a continuous function on [a, b] and ∫ =
b

a

0f(x)dx  then :

(A) f = 0 on [a, b] (B) f > 0  on [a, b]

(C) f < 0 on [a, b] (D) f takes both +ve as well as –ve values
on [ a, b]

53. The improper integral ∫
b

a
na)–(x

dx
 converges if :

(A) n > 1 (B) n < 1

(C) n = 1 (D) n > 0

M.Sc. (Mathematics)/210101/DNB-11704 7 [Turn over



54. ∫
x

0

dx
x

sinx
 is :

(A) convergent (B) absolutely convergent

(C) divergent (D) uniformly convergent

55. ( )∫ ∫ ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

+

1

0

1

0
2 dxdy

yx

y–x
 equals :

(A) 1 (B) 0

(C) 1/2 (D) –1/2

56. The Jacobian of the transformation from Cartesian coordinates to cylindrical coordinates
is :

(A) r (B) r2

(C) 1/r (D) 1/r2

57. The test for uniform convergence of a series of continuous functions is :

(A) Leibnitz test (B) Dirichlet’s test

(C) Abel’s test (D) Weierstrass M-test

58. The interval of convergence of ∑ n!
xn

is :

(A) (–∞, ∞) (B) (0, ∞)

(C) (0, 1) (D) [–1, 1]

59. The sum of the series ......
7
1

5
1

3
1

1 222 ++++  is :

(A) 8
π

2
(B) 2

π

(C) 6
π

2
(D) 4

π
2

60. The volume of the ellipsoid 1
c
z

b
y

a
x

2

2

2

2

2

2

=++  is :

(A) abc π (B) abc π3
4

(C) abc  π4 (D) abc π
3

1
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61. The number of generators of an infinite cyclic group is :

(A) 1 (B) 2

(C) infinite (D) 3

62. The set 
⎭
⎬
⎫

⎩
⎨
⎧

∈⎥
⎦

⎤
⎢
⎣

⎡
= RΓ b a, :

b0

0a
G under matrix multiplication forms :

(A) an abelian group (B) non-abelian group

(C) cyclic group (D) finite group

63. If G is a group of even order then :

(A) a2 = e for all a ∈ G (B) a2 = e for atleast one a ∈ G

(C) a2 = a for all a ∈ G (D) a3 = a for all a ∈ G

64. The total number of generators of a finite cyclic group of order 10 is :

(A) 1 (B) 2

(C) 4 (D) 5

65. 3RΓc)b,(a, ∈  belongs to the space generated by (2, 1, 0), (1, –1, 2) and (0, 3, – 4) if :

(A) 2a + 4b + 3c = 0 (B) 2a – 4b + 3c = 0

(C) 2a + 4b – 3c = 0 (D) 2a – 4b – 3c = 0

66. If .

300

320

321

B
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

=  Then :

(A) B is similar to a diagonal matrix (B) B is not similar to a diagonal matrix

(C) B is lower triangular matrix (D) B is a diagonal matrix

67. Let T : V→→→→→V be a linear operator with dimension of V finite. If p(T) is the
characteristics polynomial of T, then T is invertible if :

(A) constant term of p is zero (B) constant term of p is not zero

(C) constant term of p is positive (D) constant term of p is negative

68. If α, β α, β α, β α, β α, β are disjoint cycles of length r and s respectively in Sn, then the
order of αβ αβ αβ αβ αβ is :

(A) l cm (r, s) (B) gcd (r, s)

(C) rs (D) r + s
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69. The polynomial  1 + x + x2  + .......... + xn is irreducible in Q[x] if :

(A) n is a prime (B) n – 1 is a prime

(C) n + 1 is a prime (D) n + 2 is a prime

70. ∫
2Π

0

64 dxx cosx sin  equals :

(A)  5123Π (B) 510π2

(C) 520π3 (D) 513π4

71. If A and B are two events such that P(A) = 0.3, P(B) = 0.6 and P(B/A) = 0.5, then P(A∪∪∪∪∪B)
is :

(A) 0.6 (B) 0.5

(C) 0.75 (D) 0.3

72. If ten objects are distributed at random among ten persons, the probability that at least
one of them will not get anything is :

(A) 10

10

10

10–10
(B) 10

10

 10

! 10– 10

(C) 10

10

10

1–10
(D) 10

10

10

!9–10

73. The Gauss-Seidal method gives results faster when the pivotal elements are :

(A) smaller than other coefficients (B) larger than other coefficients

(C) equal to other coefficients (D) at least equal to one of the other coefficients

74. The number of positive roots of the equations x3 – 3x + 5 = 0 is :

(A) 0 (B) 2

(C) 3 (D) 1

75. If a and a + h are two consecutive approximate roots of the equation f(x) = 0 as obtained
by Newton’s method then h is equal to :

(A) (a) f

(a) f
′ (B) (a) f

(a) f ′

(C) (a) f

(a) f
  –

′
(D) (a) f

(a) f
  –

′



ROUGH WORK
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1
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2

A

3

C

4

A

5

D

6

D

7

C

8

C

9

A

10

B

11

C

12

A

13

D

14

B

15

A

16

D

17

B

18

C

19

B

20

A

21

B

22

C

23

C

24

C

25

C

26

D

27

D

28

B

29

X

30

B

31

C

32

C

33

A

34

C

35

C

36

C

37

A

38

X

39

C

40

D

41

A

42

B

43

A

44

D

45

D

46

D

47

A

48

B

49

C

50

B

51

C

52

D

53

B

54

A

55

B

56

A

57

D

58

A

59

A

60

B

61

B

62

A

63

B

64

C

65

D

66

A

67

B

68

A

69

C

70

A

71

C

72

B

73

B

74

A

75

D
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D
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4
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5

A

6

B

7

C

8

C

9

C

10

C

11

D

12

D

13

B

14

X

15

B

16

C

17

C

18

A

19

C

20

C

21

C

22

A

23

X

24

C

25

D

26

A

27

B

28

A

29

D

30

D

31

D

32

A

33

B

34

C

35

B

36

C

37

D

38

B
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A
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B

41

A

42

D
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A

44

A

45

B

46

B

47

A

48

B

49

C

50

D

51

A

52

B
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A

54

C

55

A

56

C

57

B

58

B

59

A

60

D

61

D

62

A

63

C

64

A

65
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66
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67

C

68

C

69
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B
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1
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2
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4

C

5

C

6

C

7
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8

X

9

C

10

D

11

A

12

B

13

A

14

D

15

D

16

D

17

A

18

B

19

C

20

B

21

C

22

D

23

B

24

A

25

B

26

A

27

D

28

A

29

A

30

B

31

B

32

A

33

B

34

C

35

D

36

A

37

B

38

A

39

C

40

A

41

C

42

B

43

B

44

A

45

D

46

D

47

A

48

C

49

A

50

D

51

D

52

C

53

C

54

A

55

B

56

C

57

A

58

D

59

B

60

A

61

D

62

B

63

C

64

B

65

A

66

B

67

C

68

C

69

C

70

C

71

D

72

D

73

B

74

X

75

B

Note: An 'X' in the key indicates that either the question is ambiguous or it has

printing mistake. All candidates will be given credit for this question
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FINAL ANSWERS / KEY

Subject:

1

D

2

A

3

B

4

C

5

B

6

C

7

D

8

B

9

A

10

B

11

A

12

D

13

A

14

A

15

B

16

B

17

A

18

B

19

C

20

D

21

A

22

B

23

A

24

C

25

A

26

C

27

B

28

B

29

A

30

D

31

D

32

A

33

C

34

A

35

D

36

D

37

C

38

C

39

A

40

B

41

C

42

A

43

D

44

B

45

A

46

D

47

B

48

C

49

B

50

A

51

B

52

C

53

C

54

C

55

C

56

D

57

D

58

B

59

X

60

B

61

C

62

C

63

A

64

C

65

C

66

C

67

A

68

X

69

C

70

D

71

A

72

B

73

A

74

D

75

D

Note: An 'X' in the key indicates that either the question is ambiguous or it has

printing mistake. All candidates will be given credit for this question
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FINAL ANSWERS / KEY

Subject:

1

B

2

A

3

B

4

C

5

D

6

A

7

B

8

A

9

C

10

A

11

C

12

B

13

B

14

A

15

D

16

D

17

A

18

C

19

A

20

D

21

D

22

C

23

C

24

A

25

B

26

C

27

A

28

D

29

B

30

A

31

D

32

B

33

C

34

B

35

A

36

B

37

C

38

C

39

C

40

C

41

D

42

D

43

B

44

X

45

B

46

C

47

C

48

A

49

C

50

C

51

C

52

A

53

X

54

C

55

D

56

A

57

B

58

A

59

D

60

D

61

D

62

A

63

B

64

C

65

B

66

C

67

D

68

B

69

A

70

B

71

A

72

D

73

A

74

A

75

B

Note: An 'X' in the key indicates that either the question is ambiguous or it has

printing mistake. All candidates will be given credit for this question

Page 5


