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MATHEMATICS 
  

 

1. The function f defined on the interval [–1, 1] as : 

 f(x) = 



 
 x ,   when x is irrational

 0 ,   when x is rational ,   

 is continuous at 

 (a) 0 (b) 1 (c) –1, 1 (d) None of these 
 

2. Let <fn> be a sequence of real-valued functions defined on the closed and bounded interval 

[a, b] and let fn ∈ R[a, b] for n = 1, 2, 3…. 

 If <fn> converges uniformly to the function f defined on [a, b] and f ∈ R[a, b], then                   

⌡
⌠

a

b

.

.
f(x) dx is equal to 

 (a) lim
n → –∞

 
⌡
⌠

a

b

.

.
fn(x) dx  (b) lim

n → ∞
 
⌡
⌠

a

b

.

.
fn(x) dx 

 (c) lim
n → ∞

 
⌡
⌠

b

a

.

.
fn(x) dx  (d) None of these 

 

3. If f is bounded on [a, b] and p is a partition of [a, b], then 

 lim
|| P || → 0

 U (p, f) is : 

 (a) 
⌡
⌠

–a

b

.

.
f (b) 

⌡
⌠

–a

–b

.

.
f (c) 

⌡
⌠

a

–b

.

.
f (d) None of these 

 

4. Let f ∈ R [a, b], then there exists a number µ lying between the bounds m and M of f such 

that 
⌡
⌠

a

b

.

.
f(x) dx is equal to 

 (a) µ(a + b) (b) µ(a ⋅ b) (c) µ(b – a) (d) µ(a – b) 

 

5. If the function f is defined on the interval [–1, 1] as  

 f(x) = 




 
 x2 sin 

1

x
2 ,   for x ≠ 0

    0         ,   for x = 0

 

 then f is : 

 (a) unbounded   (b) uniformly continuous 

 (c) not continuous  (d) None of these 
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 
 

1.  [–1, 1]   f    : 

 f(x) = 



 
 x ,    x   
 0 ,    x     , 

  f     :  
 (a) 0 (b) 1 (c) –1, 1 (d)       
 

2.   <fn>          [a, b]     
fn ∈ R[a, b], n = 1, 2, 3….  <fn>  f ,   [a, b]   ,   

   f ∈ R[a, b]  
⌡
⌠

a

b

.

.
f(x) dx     :  

 (a) lim
n → –∞

 
⌡
⌠

a

b

.

.
fn(x) dx  (b) lim

n → ∞
 
⌡
⌠

a

b

.

.
fn(x) dx 

 (c) lim
n → ∞

 
⌡
⌠

b

a

.

.
fn(x) dx  (d)      

 

3.  f, [a, b]     p [a, b]   ,   
 lim

|| P || → 0
 U (p, f)  

 (a) 
⌡
⌠

–a

b

.

.
f (b) 

⌡
⌠

–a

–b

.

.
f (c) 

⌡
⌠

a

–b

.

.
f (d)     

 

4.   f ∈ R [a, b]  f   m  M     µ    
⌡
⌠

a

b

.

.
f(x) dx   

  :  
 (a) µ(a + b) (b) µ(a ⋅ b) (c) µ(b – a) (d) µ(a – b) 
 

5.   f  [–1, 1]     : 

 f(x) = 





 
 x2 sin 

1

x
2 ,    x ≠ 0

    0         ,    x = 0
 

  f   
 (a)    (b)     
 (c)      (d)     
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6. If A1 and A2 are measurable subsets of [a, b], then 

 (a) Neither A1 ∪ A2 nor A1 ∩ A2 are measurable 

 (b) A1 ∩ A2 is not measurable 

 (c) A1 ∪ A2 is not measurable 

 (d) both A1 ∪ A2 and A1 ∩ A2  are measurable 
 

7. If f is measurable, then |f | is 

 (a) not measurable  (b) discontinuous 

 (c) measurable   (d) not uniformly continuous 
 

8. If f(x) = 



 

1

x
    ,   when 0 < x ≤ 1

9     ,   when x = 0
 

 then f is 

 (a) Lebesgue integrable on [0, 1] 

 (b) Not Lebesgue integrable on [0, 1] 

 (c) Reimann-integrable on [0, 1] 

 (d) None of these 
 

9. Every closed subset of a compact metric space is 

 (a) Compact    (b) Bounded 

 (c) Complete    (d) None of these 
 

10. Let X = [0, 1] and (X, d) be a discrete space then the subset  

 A = 








1, 
1

2
, 

1

3
,......  is  

 (a) not closed   (b) unbounded 

 (c) not compact   (d) Everyone of these 
 

11. If W1 and W2 are subspaces of the vector space V(F), then which of the following sets 

always forms a subspace of V ? 

 (a) W1 ∪ W2   (b) W1 ∩ W2 

 (c) W1 – W2   (d) V – W1 
 

12. If α1 and α2 are two vectors of the vector space V(F) and a, b ∈ F, then the set of vectors   

S = {α1, α2, aα1 + bα2} is  

 (a) linearly independent  (b) linearly dependent 

 (c) basis of V(F)   (d) linear span of S is V(F) 
 

13. The dimension of the vector space spanned by the vectors : (1, 0, 2, 0), (2, 3, 1, –1),        

(1, 1, 1, 1), (0, 0, 0, 4) over the field of real numbers is 

 (a) 1   (b) 2 

 (c) 4   (d) 3 
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6.  A1  A2  [a, b]    ,   
 (a)   A1 ∪ A2   A1 ∩ A2     
 (b) A1 ∩ A2      
 (c) A1 ∪ A2      
 (d) A1 ∪ A2  A1 ∩ A2        
 

7.  f  ,  |f |   
 (a)      (b)  
 (c)     (d)       
 

8.  f(x) = 




 

1

x
    ,    0 < x ≤ 1

9     ,    x = 0
 

  f  : 
 (a) [0, 1]    

 (b) [0, 1]      
 (c) [0, 1] - 

 (d)     
 

9.           
 (a)    (b)  

 (c)    (d)     
 

10.   X = [0, 1]  (X, d)    ,   A = 








1, 
1

2
, 

1

3
,......    

 (a)     (b)    
 (c)      (d)     
 

11.  W1  W2   V(F)   ,         V   
  ? 

 (a) W1 ∪ W2   (b) W1 ∩ W2 

 (c) W1 – W2   (d) V – W1 
 

12.  α1  α2   V(F)      a, b ∈ F,                             
S = {α1, α2, aα1 + bα2}  : 

 (a)     (b)   

 (c) V(F)     (d) S    V(F)   
 

13.       : (1, 0, 2, 0), (2, 3, 1, –1), (1, 1, 1, 1)  (0, 0, 0, 4)   
-     : 

 (a) 1   (b) 2 

 (c) 4   (d) 3 
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14. Let T be a linear transformation from a vector space U(F) to vector space V(F). Then  

 (a) T(α – β) = T(α) – T(β), ∀α, β ∈ U 

 (b) T(–α) = α, ∀α ∈ U 

 (c) T(0) ≠ 0, where 0 on both sides is the zero vector of U. 

 (d) T(5α) = 
1

5
 T(α), (∀α ∈ U) 

 

15. The rank of the linear transformation 

 T : R2 → R3, defined by 

 T(a, b) = (a – b, b – a, –a) 

 is : 

 (a) 2   (b) 3 

 (c) 0   (d) 1 
 

16. If u = 3t2 + 5t – 3 and ν = 6t2 + 10t – 5 are two vectors of a vector space ν, then u and ν are  

 (a) basis of a vector space (b) linearly independent 

 (c) linearly dependent   (d) None of the above 
 

17. The dimension of a vector space V of all scalar matrices of type n × n is 

 (a) 0   (b) n 

 (c) n × n   (d) 1 
 

18. The matrix of linear transformation  

 T : R2 → R2, defined by 

 T(x, y) = (4x – 2y, 2x + y), with respect to the basis B = {(1, 0), (0, 1)} is 

 (a) 






4 –2

2 1
   (b) 







4 2

–2 1
 

 (c) 






4 –2

1 2
   (d) 







4 1

2 –2
 

 

19. If U1 = 














a b

0 0
 : a, b ∈ R  and 

 U2 = 














a 0

c 0
 : a, c ∈ R  be the two subspaces of the vector space of all the 2 × 2 matrices 

on the field of real numbers then dim(U1 + U2) is 

 (a) 1   (b) 2 

 (c) 3   (d) 4 
 

20. If f and g be bounded functions defined on [a, b] and let p be any partition of [a, b], then 

which of the following is true ? 

 (a) U(p, f + g) ≤ U(p, f) + U(p, g) 

 (b) U(p, f + g) ≥ U(p, f) + U(p, g) 

 (c) U(p, f + g) ≤ L(p, f) + L(p, g) 

 (d) None of the above  
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14.  T    U(F)    V(F)    ,   
 (a) T(α – β) = T(α) – T(β), ∀α, β ∈ U 

 (b) T(–α) = α, ∀α ∈ U 

 (c) T(0) ≠ 0,      0, U       

 (d) T(5α) = 
1

5
 T(α), (∀α ∈ U) 

 

15.   T : R2 → R3,   
 T(a, b) = (a – b, b – a, –a)   ,     : 
 (a) 2   (b) 3 

 (c) 0   (d) 1 
 

16.  u = 3t2 + 5t – 3  ν = 6t2 + 10t – 5    ν    ,  u  ν  : 
 (a)       (b)    
 (c)      (d)       
 

17. n × n            V     
 (a) 0   (b) n 

 (c) n × n   (d) 1 
 

18. T(x, y) = (4x – 2y, 2x + y)     T : R2 → R2   B = {(1, 0),  

(0, 1)}      
  

 (a) 






4 –2

2 1
   (b) 







4 2

–2 1
 

 (c) 






4 –2

1 2
   (d) 







4 1

2 –2
 

 

19.  U1 = 














a b

0 0
 : a, b ∈ R    

 U2 = 














a 0

c 0
 : a, c ∈ R        2 × 2   -  -

 ,   (U1 + U2)   
 (a) 1   (b) 2 

 (c) 3   (d) 4 
 

20.  f   g  [a, b]       p,  [a, b]           
  ? 

 (a) U(p, f + g) ≤ U(p, f) + U(p, g) 

 (b) U(p, f + g) ≥ U(p, f) + U(p, g) 

 (c) U(p, f + g) ≤ L(p, f) + L(p, g) 

 (d)       
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21. Two eigen values of a 3 × 3 non-singular matrix are 2 and 3. If the sum of products of two 

eigen values taken at a time is 11 then the characteristic equation of the matrix is  

 (a) λ3 – 5λ2 + 6λ = 0  (b) λ3 – 6λ2 + 11λ – 6 = 0 

 (c) λ3 + 6λ2 – 11λ + 6 = 0 (d) λ3 – 4λ2 + λ + 6 = 0 
 

22. The quadratic form 

 x
2 + y2 + 3xy 

 can be reduced to the canonical form : 

 (a) 
5

2
 x

2

1 + 
1

2
x

2

2   (b) 
5

2
 x

2

1 – 
3

2
x

2

2 

 (c) – 
1

2
x

2

1 + 
3

2
x

2

2   (d) – 
1

2
x

2

1 + 
5

2
x

2

2 

 

23. Which of the following series in R is not uniformly convergent ? 

 (a) 
∞
Σ

n = 1
 
cos nx

n
   (b) 

∞
Σ

n = 1
 
cos nx

n3/2  

 (c) 
∞
Σ

n = 1
 
cos nx

n2    (d) 
∞
Σ

n = 1
 
cos nx

np , p > 1 

 

24. At x = 1, the function : 

 f(x) = lim
n → ∞

 
x

n

1 + xnex
, ∀ x ∈ [0, ∞) 

 (a) is continuous   (b) is uniformly continuous 

 (c) has discontinuity of first kind (d) has discontinuity of second kind 
 

25. The directional derivative of the surface x2 – 5y2 + 2z2 = 12 at the point (3, 1, 2) in the 

direction of the vector (
∧
i  + 

∧
j  + 

∧
k) is 

 (a) 
1

3
   (b) 

2

3
 

 (c) 3   (d) 
4

3
 

 

26. The order of the element 4 in the group [{0, 1, 2, 3, 4, 5}, +6] is : 

 (a) 1   (b) 2 

 (c) 3   (d) 4 
 

27. If in a ring (R, +, ⋅), x2 = x, ∀x ∈ R then (x + x) is 

 (a) x
2   (b) 0 

 (c) –x   (d) –2x 
 

28. The generators of the multiplicative cyclic group {1, ω, ω2}, where ω is the cube root of 

unity are  

 (a) 1 and ω   (b) ω and ω2 

 (c) 1 and ω2   (d) only ω 
 

29. A subgroup H of a group G is normal if and only if 

 (a) xHx
–1 = xx

–1H, ∀x ∈ G (b) x
–1Hx = Hxx

–1, ∀x ∈ G 

 (c) xHx
–1 = H, ∀x ∈ G  (d) x

2Hx
–1 = Hx

3, ∀x ∈ G 
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21.  3 × 3       2  3           
   11         

 (a) λ3 – 5λ2 + 6λ = 0  (b) λ3 – 6λ2 + 11λ – 6 = 0 

 (c) λ3 + 6λ2 – 11λ + 6 = 0 (d) λ3 – 4λ2 + λ + 6 = 0 
 

22.   : x2 + y2 + 3xy 

           : 

 (a) 
5

2
 x

2

1 + 
1

2
x

2

2   (b) 
5

2
 x

2

1 – 
3

2
x

2

2 

 (c) – 
1

2
x

2

1 + 
3

2
x

2

2   (d) – 
1

2
x

2

1 + 
5

2
x

2

2 

 

23.       R        ? 

 (a) 
∞
Σ

n = 1
 
cos nx

n
   (b) 

∞
Σ

n = 1
 
cos nx

n3/2  

 (c) 
∞
Σ

n = 1
 
cos nx

n2    (d) 
∞
Σ

n = 1
 
cos nx

np , p > 1 

 

24.   f(x) = lim
n → ∞

 
x

n

1 + xnex
, ∀ x ∈ [0, ∞), x = 1    

 (a)      (b)        
 (c)         (d)         
 

25.  x2 – 5y2 + 2z2 = 12    (3, 1, 2)   (
∧
i  + 

∧
j  + 

∧
k)       : 

 (a) 
1

3
   (b) 

2

3
 

 (c) 3   (d) 
4

3
 

 

26.  [{0, 1, 2, 3, 4, 5}, +6]   4    : 
 (a) 1   (b) 2 

 (c) 3   (d) 4 
 

27.    (R, +, ⋅)   x2 = x, ∀x ∈ R,  (x + x)   
 (a) x

2   (b) 0 

 (c) –x   (d) –2x 
 

28.    {1, ω, ω2},   ω   ,     
 (a) 1  ω   (b) ω  ω2 

 (c) 1  ω2   (d)  ω 
 

29.  G    H           
 (a) xHx

–1 = xx
–1H, ∀x ∈ G (b) x

–1Hx = Hxx
–1, ∀x ∈ G 

 (c) xHx
–1 = H, ∀x ∈ G  (d) x

2Hx
–1 = Hx

3, ∀x ∈ G 
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30. A division ring is  

 (a) a field  

 (b) an integral domain 

 (c) a ring with division as one operation 

 (d) None of the above 
 

31. If H is a normal subgroup of a finite group G and O(G/H) = 3, O(G) = 12 then O(H) is 

 (a) 4   (b) 3 

 (c) 2   (d) 1 
 

32. If x, y are elements of a group G and O(y) = 3, then O(x y x–1) is 

 (a) 1   (b) 2 

 (c) 3   (d) 5 
 

33. Every finite group is isomorphic to which of the following ? 

 (a) an abelian group  (b) a permutation group 

 (c) a cyclic group   (d) the group (Z, +) 
 

34. The value of 
1

2πi
 
⌡

⌠

|z| = 3

 
ez

z – 2
 dz is  

 (a) e   (b) 2πi e2 

 (c) 2πi e3   (d) e2 
 

35. If f(z) is an analytic function of z and if f '(z) is continuous within and on a closed contour 

C, then 

C

f(z) dz is equal to 

 (a) 2πi (b) πi (c) 
1

2
πi (d) 0 

 

36. The bilinear transformation, which maps the points z = 1, 0, –1 of z-plane into the points   

ω = i, 0 and –i, respectively, of the ω-plane, is 

 (a) ω = 
1

2
 iz   (b) ω = iz 

 (c) ω = –iz   (d) ω = – 

1

2
 iz 

 

37. The value of 
⌡

⌠

0

∞

 
x sin x

x
2 + 9

 dx is 

 (a) 
π
2

 e–3 (b) 
π
2

 e3 (c) π e–3 (d) πe3 

 

38. The value of 
⌡

⌠

C

 
3z + 4

z(2z + 1)
 dz, 

 where C is the circle |z| = 1, is  

 (a) 2πi (b) 4 (c) 3πi (d) –4 
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30.       
 (a)      (b)     
 (c)        (d)       
 

31.  H    G      O(G/H) = 3, O(G) = 12   O(H)   
 (a) 4   (b) 3 

 (c) 2   (d) 1 
 

32.  x, y   G     O(y) = 3 ,  O(x y x–1)   
 (a) 1   (b) 2 

 (c) 3   (d) 5 
 

33.          ? 

 (a)      (b)     
 (c)       (d) (Z, +)  
 

34. 
1

2πi
 
⌡

⌠

|z| = 3

 
ez

z – 2
 dz     

 (a) e   (b) 2πi e2 

 (c) 2πi e3   (d) e2 
 

35.  f(z), z      f '(z)   C      , 
C

f(z) dz 

   

 (a) 2πi (b) πi (c) 
1

2
πi (d) 0 

 

36.  ,   z-   z = 1, 0, –1  ω-   ω = i, 0, –i   
  ,   

 (a) ω = 
1

2
 iz   (b) ω = iz 

 (c) ω = – iz   (d) ω = – 

1

2
 iz 

 

37. 
⌡

⌠

0

∞

 
x sin x

x
2 + 9

 dx     

 (a) 
π
2

 e–3 (b) 
π
2

 e3 (c) π e–3 (d) πe3 
 

38.  
⌡

⌠

C

 
3z + 4

z(2z + 1)
 dz  , 

   C  |z| = 1 ,  
 (a) 2πi (b) 4 (c) 3πi (d) –4 
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39. The theorem : 

 “A bounded entire function is constant”. 

 is named after which of the following mathematician ? 

 (a) Cauchy   (b) Schwarz 

 (c) Liouville   (d) Morera 
 

40. The value of the integral 

 
⌡

⌠

C

 
e2z

(z + 1)4 dz, where C is the circle |z| = 2, is 

 (a) 
8
3

 πi e–3   (b) 
8
3

 πi e–2 

 (c) 8πi e2   (d) 8πi e–2 
 

41. The locus of the complex number satisfying arg 






z – 1

z + 1
 = 

π
3

 is a  

 (a) straight line   (b) circle 

 (c) parabola   (d) hyperbola 
 

42. In the Argand diagram the point z satisfying |z + 5|2 + |z – 5|2 = 75 lies on 

 (a) a circle   (b) an ellipse 

 (c) a hyperbola   (d) a straight line  
 

43. If ω = f(reiθ), then 
dω
dz

 is 

 (a) (cos θ + i sin θ)
∂ω

∂r
   (b) (sin θ + i cos θ)

∂ω

∂r
  

 (c) (sin θ – i cos θ)
∂ω

∂r
   (d) (cos θ – i sin θ)

∂ω

∂r
  

 

44. The fixed points of the bilinear transformation ω = 
5z + 4

z + 5
 are 

 (a) 2, –2   (b) 2, 2i 

 (c) –2, –3   (d) –4, –5 
 

45. Laurent’s series expansion of the function 
1

1 – z
 in the region 1<|z| is 

 (a) –
∞

Σ
n = 0

 
1

zn   (b) 
∞

Σ
n = 0

 
1

zn + 1 

 (c) –
∞

Σ
n = 0

 
1

zn + 1   (d) 
∞

Σ
n = 0

 zn 

 

46. Value of 

C

 
dz

z2 + 4
, where C is the unit circle, is 

 (a) 1   (b) 2i 

 (c) –2i   (d) 0 
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39.  : 
 “      ” 

          ? 

 (a)    (b)  

 (c)    (d)  
 

40.   

 
⌡

⌠

C

 
e2z

(z + 1)4 dz,   C  |z| = 2 ,     

 (a) 
8
3

 πi e–3   (b) 
8
3

 πi e–2 

 (c) 8πi e2   (d) 8πi e–2 
 

41. arg 






z – 1

z + 1
 = 

π
3

        - ,   

 (a)     (b)  

 (c)     (d)   
 

42. -  |z + 5|2 + |z – 5|2 = 75      z      :  
 (a)      (b)   

 (c)     (d)     
 

43.  ω = f(reiθ),  
dω
dz

   

 (a) (cos θ + i sin θ)
∂ω

∂r
   (b) (sin θ + i cos θ)

∂ω

∂r
  

 (c) (sin θ – i cos θ)
∂ω

∂r
   (d) (cos θ – i sin θ)

∂ω

∂r
  

 

44.   ω = 
5z + 4

z + 5
    ()   : 

 (a) 2, –2   (b) 2, 2i 

 (c) –2, –3   (d) – 4, –5 
 

45.  1<|z|   
1

1 – z
         

 (a) –
∞

Σ
n = 0

 
1

zn   (b) 
∞

Σ
n = 0

 
1

zn + 1 

 (c) –
∞

Σ
n = 0

 
1

zn + 1   (d) 
∞

Σ
n = 0

 zn 
 

46. 

C

 
dz

z2 + 4
  ,   C   ,  : 

 (a) 1   (b) 2i 

 (c) –2i   (d) 0 
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47. In the Taylor’s series expansion of f(z) = logez about the point z = 1, the co-efficient of       

(z – 1)4 is 

 (a) 1   (b) –
1

4
 

 (c) 
1

4
   (d) 

1

4!
 

 

48. The image of the region |z – i| < 2 under the mapping ω = 
1 + i

|z + i|
 in the ω-plane is 

 (a) u < ν   (b) 2u < ν + 1 

 (c) u + ν < 1   (d) 2ν – 2u + 1 < 0 
 

49. Let m be a positive integer and x, y be integers then which of the following is not true : 

 (a) (x + y) mod m = (x mod m + y mod m) mod m 

 (b) (x – y) mod m = (x mod m + (–y mod m)) mod m 

 (c) (x ⋅ y) mod m = ((x mod m) (y mod m)) mod m 

 (d) (x – y) mod m = (x mod m – (–y mod m)) mod m 
 

50. The residue at the simple pole z = i of the function f(z) = 
9z + i

z3 + z
 is 

 (a) 5i   (b) –5i 

 (c) –10i   (d) 10i 
 

51. Solution of the differential equation 

 (D – D' – 1) (D – D' – 2)z = e2x – y is : 

 (a) y = ex φ(y + x) + e2x ψ(y + x) + 
1

2
 e2x – y   

 (b) y = e–x φ(y + x) + e–2x ψ(y + x) + 
1

2
 e2x – y   

 (c) y = e–x φ(y – x) + e–2x ψ(y – x) + 
1

2
 e2x – y   

 (d) y = ex φ(y – x) + e2x ψ(y – x) – 
1

2
 e2x – y   

 

52. Particular integral of the differential equation : 

 (D2 – 4D + 4)y = x e2x is 

 (a) 
1

6
x

2 e2x   (b) 
1

6
x

4 e2x 

 (c) 
1

4
x e2x   (d) 

1

6
x

3 e2x 

 

53. Solution of the differential equation 

 
dy

dx
 = 

x + 2y – 3

2x + y – 3
 is 

 (a) x – y + 2 = a(x + y)2  (b) x + y – 2 = a(x – y)3  

 (c) x + y – 2 = a(x + y)3  (d) x + y + 2 = a(x – y)4 

 where ‘a’ is an arbitrary constant.   
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47.  z = 1  f(z) = logez      (z – 1)4     

 (a) 1   (b) –
1

4
 

 (c) 
1

4
   (d) 

1

4!
 

 

48.  ω = 
1 + i

|z + i|
    |z – i| < 2  ω-      

 (a) u < ν   (b) 2u < ν + 1 

 (c) u + ν < 1   (d) 2ν – 2u + 1 < 0 
 

49.   m      x, y            ? 

 (a) (x + y) mod m = (x mod m + y mod m) mod m 

 (b) (x – y) mod m = (x mod m + (–y) mod m) mod m 

 (c) (x ⋅ y) mod m = ((x mod m) (y mod m)) mod m 

 (d) (x – y) mod m = (x mod m – (–y mod m)) mod m 
 

50.  f(z) = 
9z + i

z3 + z
    z = i     

 (a) 5i   (b) –5i 

 (c) –10i   (d) 10i 
 

51.    

 (D – D' – 1) (D – D' – 2) z = e2x – y     

 (a) y = ex φ(y + x) + e2x ψ(y + x) + 
1

2
 e2x – y   

 (b) y = e–x φ(y + x) + e–2x ψ(y + x) + 
1

2
 e2x – y   

 (c) y = e–x φ(y – x) + e–2x ψ(y – x) + 
1

2
 e2x – y   

 (d) y = ex φ(y – x) + e2x ψ(y – x) – 
1

2
 e2x – y   

 

52.   : 
 (D2 – 4D + 4)y = x e2x      

 (a) 
1

6
x

2 e2x   (b) 
1

6
x

4 e2x 

 (c) 
1

4
x e2x   (d) 

1

6
x

3 e2x 

 

53.    

 
dy

dx
 = 

x + 2y – 3

2x + y – 3
     

 (a) x – y + 2 = a(x + y)2  (b) x + y – 2 = a(x – y)3  

 (c) x + y – 2 = a(x + y)3  (d) x + y + 2 = a(x – y)4 

   ‘a’       
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54. General solution of partial differential equation : 

 (y – z) p + (x – y) q = z – x, is 

 (a) φ(x + y + z, y2 + 2xy) = 0 (b) φ(x + y + z, x2 + 2yz) = 0 

 (c) φ(x + y + z, y2 + 2xz) = 0 (d) φ(x + y + z, x2 + 2xy) = 0 
 

55. The general solution of the partial differential equation 
∂2z

∂x ∂y
 = x + y is of the form 

 (a) 
1

2
xy(x + y) + F(x) + G(y) (b) 

1

2
xy(x + y) + F(x) ⋅ G(y) 

 (c) 
1

2
xy(x – y) + F(x) + G(y) (d) 

1

2
xy(x – y) + F(xy) ⋅ G






x

y
 

 

56. Solution of the partial differential equation pq + p + q = 0 is 

 (a) z = ax + 
a

1 + a
 y + b  (b) z = ax + 

a

1 – a
 y + b 

 (c) z = ax – 
a

1 + a
 y + b  (d) z = ax + 

a

1 + 2a
 y + b 

 

57. Solution of the partial differential equation z2 = 1 + p2 + q2 is 

 (a) z = cosh 
y + ax + c

1 + a2
  (b) z = cosh–1 

y + ax + c

1 + a2
 

 (c) z = sinh 
y + ax + c

1 – a2
  (d) z = cosh 

y + ax + c

1 – a2
 

 

58. The integral surface satisfying the partial differential equation 

 
∂z

∂x
 + z2 

∂z

∂y
 = 0 and passing through the straight line x = 1, y = z is  

 (a) (x – 1) z + z2 = y2  (b) (y – z) x + x2 = 1 

 (c) (x – 1) z2 + z = y  (d) x
2 + y2 – z2 = 1 

 

59. Singular solution of the differential equation y = xy' – (y')2 is 

 (a) x
2 = 4y   (b) x = 4y2 

 (c) y2 = 4x   (d) x
2 = y 

 

60. Let u(x, y) = f(xey) + g(y2 cosy), where f and g are infinitely differentiable functions, then 

the partial differential equation of minimum order satisfied by u(x, y) is  

 (a) u
xy + xu

xx
 = u

x
   (b) u

xy + xu
xx

 = xu
x
  

 (c) u
xy – xu

xx
 = u

x
   (d) u

xy – xu
xx

 = xu
x
  

 

61. The solution of the differential equation (xy2 + x) dx + (yx
2 + y)dy = 0 is 

 (a) (x2 + 1) (y2 + 1) = C  (b) x
2 + 1 = C(y2 + 1) 

 (c) x
2 + y2 = C   (d) x

2 – y2 = C 

 where C is an arbitrary constant. 
 

62. The value of  ∆n(e3x + 5) is 

 (a) e3n(e3x + 5)   (b) (e3n – 1) e3x + 5 

 (c) (e – 1)3n e3x + 5   (d) (e3 – 1)n e3x + 5 
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54.    : 
 (y – z) p + (x – y) q = z – x      
 (a) φ(x + y + z, y2 + 2xy) = 0 (b) φ(x + y + z, x2 + 2yz) = 0 

 (c) φ(x + y + z, y2 + 2xz) = 0 (d) φ(x + y + z, x2 + 2xy) = 0 
 

55.    
∂2z

∂x ∂y
 = x + y        

 (a) 
1

2
xy(x + y) + F(x) + G(y) (b) 

1

2
xy(x + y) + F(x) ⋅ G(y) 

 (c) 
1

2
xy(x – y) + F(x) + G(y) (d) 

1

2
xy(x – y) + F(xy) ⋅ G






x

y
 

 

56.    pq + p + q = 0     

 (a) z = ax + 
a

1 + a
 y + b  (b) z = ax + 

a

1 – a
 y + b 

 (c) z = ax – 
a

1 + a
 y + b  (d) z = ax + 

a

1 + 2a
 y + b 

 

57.    z2 = 1 + p2 + q2     

 (a) z = cosh 
y + ax + c

1 + a2
  (b) z = cosh–1 

y + ax + c

1 + a2
 

 (c) z = sinh 
y + ax + c

1 – a2
  (d) z = cosh 

y + ax + c

1 – a2
 

 

58.    
∂z

∂x
 + z2 

∂z

∂y
 = 0        x = 1, y = z   

   ()   
 (a) (x – 1) z + z2 = y2  (b) (y – z) x + x2 = 1 

 (c) (x – 1) z2 + z = y  (d) x
2 + y2 – z2 = 1 

 

59.   y = xy' – (y')2      
 (a) x

2 = 4y   (b) x = 4y2 

 (c) y2 = 4x   (d) x
2 = y 

 

60.  u(x, y) = f(xey) + g(y2 cosy),   f   g      u(x, y)  , 
        

 (a) u
xy + xu

xx
 = u

x
   (b) u

xy + xu
xx

 = xu
x
  

 (c) u
xy – xu

xx
 = u

x
   (d) u

xy – xu
xx

 = xu
x
  

 

61.   (xy2 + x) dx + (yx
2 + y)dy = 0     

 (a) (x2 + 1) (y2 + 1) = C  (b) x
2 + 1 = C(y2 + 1) 

 (c) x
2 + y2 = C   (d) x

2 – y2 = C 

   C       
 

62. ∆n(e3x + 5)     
 (a) e3n(e3x + 5)   (b) (e3n – 1) e3x + 5 

 (c) (e – 1)3n e3x + 5   (d) (e3 – 1)n e3x + 5 
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63. If f(0) = –3, f(1) = 6, f(2) = 8 and f(3) = 12, then ∆3f(0) is 

 (a) 3   (b) 5 

 (c) 6   (d) 9 
 

64. In solving a system of non-homogeneous linear equations AX = B by Gauss-elimination 

method the co-efficient matrix A is reduced to 

 (a) a diagonal matrix  (b) a lower triangular matrix 

 (c) an upper triangular matrix (d) a scalar matrix 
 

65. Given the following values of f(x) and f '(x) in the following table : 

x f(x) f '(x) 

–1 1 –5 

0 1 1 

1 3 7 

 The value of f(0.5) by using Hermite interpolation is 

 (a) 
11

8
   (b) 

5

8
 

 (c) 
3

8
   (d) 

1

8
 

 

66. In the evaluation of 
⌡
⌠

a

b

.

.
f(x) dx by Simpson’s one-third rule, the curve y = f(x) is assumed as 

 (a) circle   (b) parabola 

 (c) hyperbola   (d) line segment 
 

67. The order of convergence in Newton-Raphson method for solving f(x) = 0 is 

 (a) 1   (b) 2 

 (c) 3   (d) 4 
 

68. The extremum of the functional  

 I = 
⌡
⌠

0

1

.

.
(y'2 + 12xy) dx, satisfying the conditions 

 y(0) = 0 and y(1) = 1 is 

 (a) y = sin2







πx

2
   (b) y = 

1

2







x
2 + sin

πx

2
 

 (c) y = x3   (d) y = sin
πx

2
 

 

69. The extremals of the functional 
⌡
⌠

1

3

.

.
(3x – y)y dx that satisfy the conditions y(1) = 1, y(3) = 

9

2
 

are : 

 (a) two   (b) infinite 

 (c) one   (d) none 
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63.  f(0) = –3, f(1) = 6, f(2) = 8  f(3) = 12,  ∆3f(0)     
 (a) 3   (b) 5 

 (c) 6   (d) 9 
 

64. -       AX = B         
        

 (a)     (b)     
 (c)      (d)   
 

65.    f(x)  f '(x)     : 
x f(x) f '(x) 

–1 1 –5 

0 1 1 

1 3 7 

    f(0.5)     

 (a) 
11

8
   (b) 

5

8
 

 (c) 
3

8
   (d) 

1

8
 

 

66.  1/3   
⌡
⌠

a

b

.

.
f(x) dx      y = f(x)      

 (a)     (b)   
 (c)     (d) - 
 

67. -   f(x) = 0     -   
 (a) 1   (b) 2 

 (c) 3   (d) 4 
 

68.  I = 
⌡
⌠

0

1

.

.
(y'2 + 12xy) dx  ,  

   y(0) = 0  y(1) = 1    ,   

 (a) y = sin2







πx

2
   (b) y = 

1

2







x
2 + sin

πx

2
 

 (c) y = x3   (d) y = sin
πx

2
 

 

69.  
⌡
⌠

1

3

.

.
(3x – y)y dx  ,  y(1) = 1, y(3) = 

9

2
       

 (a)    (b)  

 (c)     (d)    
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70. The curve through (1, 0) and (2, 1) which minimizes 

 
⌡
⌠

1

2

.

.
 






(1 + y'2)

x

1

2
 dx is 

 (a) circle   (b) ellipse 

 (c) hyperbola   (d) straight line 
 

71. The functional 

 
⌡
⌠

0

4

.

.
 (y'2 + 4y2 + 8yex) dx, y(0) = – 

4

3
, y(1) = – 

4e

3
 possesses 

 (a) strong minima on y = – 
1

3
exw 

 (b) strong minima on y = – 
4

3
ex 

 (c) weak maxima on y = – 
1

3
ex 

 (d) strong maxima on y = – 
4

3
ex 

 

72. The eigen values of the integral equation  

 y(x) =  λ
⌡
⌠

0

2π

.

.
sin (x + t) y(t) dt are 

 (a) π, –π   (b) 
1

π
, –

1

π
 

 (c) 
1

2π
, – 

1

2π
   (d) 2π, –2π 

 

73. The solution of the integral y(x) = x + 
⌡
⌠

0

1

.

.
xt2y(t) dt is 

 (a) y(x) = 
2x

3
   (b) y(x) = 

3x

4
 

 (c) y(x) = 
4x

3
   (d) y(x) = 

3x

2
 

 

74. Consider a planet of mass m orbiting around the sun under inverse square law of attraction 

µm

r2 , µ > 0. If the position of the planet at time t is given by the polar co-ordinates (r, θ), 

then the Lagrangian L of the system is 

 (a) 
1

2
m(⋅r2 + r2 ⋅

θ2)   (b) 
1

2
m(⋅r2 + 

⋅
θ2) + 

µm

r
 

 (c) 
1

2
m(⋅r2 + r

⋅
θ2) – 

µm

r
  (d) 

1

2
m(⋅r2 + r2 ⋅

θ2) + 
µm

r
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70. 
⌡
⌠

1

2

.

.
 






(1 + y'2)

x

1

2
 dx       (1, 0)  (2, 1)   ,   

 (a)    (b)  

 (c)     (d)    
 

71.   

 
⌡
⌠

0

4

.

.
 (y'2 + 4y2 + 8yex) dx, y(0) = – 

4

3
, y(1) = – 

4e

3
   

 (a) y = – 
1

3
ex    

 (b) y = – 
4

3
ex    

 (c) y = – 
1

3
ex    

 (d) y = – 
4

3
ex    

 

72.   y(x) =  λ
⌡
⌠

0

2π

.

.
sin (x + t) y(t) dt       

 (a) π, –π   (b) 
1

π
, – 

1

π
 

 (c) 
1

2π
, – 

1

2π
   (d) 2π, –2π 

 

73.   y(x) = x + 
⌡
⌠

0

1

.

.
xt2y(t) dt     

 (a) y(x) = 
2x

3
   (b) y(x) = 

3x

4
 

 (c) y(x) = 
4x

3
   (d) y(x) = 

3x

2
 

 

74.    
µm

r2 , µ > 0   ,        m   

       t        (r, θ)      
     L   

 (a) 
1

2
m(⋅r2 + r2 ⋅

θ2)   (b) 
1

2
m(⋅r2 + 

⋅
θ2) + 

µm

r
 

 (c) 
1

2
m(⋅r2 + r

⋅
θ2) – 

µm

r
  (d) 

1

2
m(⋅r2 + r2 ⋅

θ2) + 
µm

r
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75. A rigid body turns about a fixed point O and has angular velocity (ω1, ω2, ω3) referred to 

three principal axes at O. If A, B, C are the principal moments of inertia about these axes, 

then the incorrect statement is 

 (a) Aω
2

1 + Bω
2

2 + Cω
2

3 = constant 

 (b) A2ω1 + B2ω2 + C2ω3 = constant 

 (c) A2ω
2

1 + B2ω
2

2 + C2ω
2

3 = constant 

 (d) Kinetic energy during the motion remains constant. 
 

76. Mean and standard deviation of 200 items were 60 and 20, respectively. At the time of 

checking it was found that two values were wrongly recorded as 3 and 67 instead of 13 and 

17. The correct mean and standard deviation, respectively, are  

 (a) 49.8, 20.09   (b) 51.8, 12.09 

 (c) 59.8, 20.09   (d) 61.8, 31.09 
 

77. If for a series the arithmetic mean is 25 and harmonic mean is 9 then the geometric mean 

of the series is  

 (a) 12   (b) 13 

 (c) 14   (d) 15 
 

78. If two different numbers are taken from the set {0, 1, 2, 3, ….., 10}, then the probability 

that their sum as well as absolute difference are both multiple of 4, is 

 (a) 
7

55
   (b) 

6

55
 

 (c) 
8

55
   (d) 

12

55
 

 

79. For three events A, B and C, P (Exactly one of A or B occurs) = P (Exactly one of B or C 

occurs) = P(Exactly one of C or A occurs) = 
1

4
 and 

 P (All the three events occur simultaneously) = 
1

16
. 

 Then the probability that at least one of the events occurs is   

 (a) 
3

16
   (b) 

5

16
 

 (c) 
7

16
   (d) 

7

64
 

 

80. Given n = 10, Σx = 4, Σy = 3, Σx
2 = 8, Σy2 = 9 and Σxy = 3, then co-efficient of correlation 

is 

 (a) 
1

4
   (b) 

7

12
 

 (c) 
15

4
   (d) 

14

3
 

 

81. Rejecting a true hypothesis is 

 (a) Type II error   (b) Type I error 

 (c) Type I and II error  (d) None of the above 
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75.   ,   O       O          
  (ω1, ω2, ω3)          A, B, C ,      

 (a) Aω
2

1 + Bω
2

2 + Cω
2

3 =   
 (b) A2ω1 + B2ω2 + C2ω3 =  

 (c) A2ω
2

1 + B2ω
2

2 + C2ω
2

3 =  
 (d)           
 

76. 200     -  60  20             13  
17      3  67       -    

 (a) 49.8, 20.09   (b) 51.8, 12.09 

 (c) 59.8, 20.09   (d) 61.8, 31.09 
 

77.       25    9 ,        
 (a) 12   (b) 13 

 (c) 14   (d) 15 
 

78.   {0, 1, 2, 3, ….., 10}       ;        
 ,  4   ,   

 (a) 
7

55
   (b) 

6

55
 

 (c) 
8

55
   (d) 

12

55
 

 

79.   A, B  C    P (A  B        ) = P (B  C   

      ) = P(C  A        ) = 
1

4
   

 P (       ) = 
1

16
. 

               

 (a) 
3

16
   (b) 

5

16
 

 (c) 
7

16
   (d) 

7

64
 

 

80.   n = 10, Σx = 4, Σy = 3, Σx
2 = 8, Σy2 = 9  Σxy = 3,      

 (a) 
1

4
   (b) 

7

12
 

 (c) 
15

4
   (d) 

14

3
 

 

81.         
 (a) II      (b) I    

 (c) I  II     (d)       
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82. A null hypothesis is accepted when 

 (a) χ
2

cal ≤ χ
2

tab   (b) χ
2

cal > χ
2

tab 

 (c) χ
2

cal < χ
2

tab   (d) χ
2

cal ≥ χ
2

tab 
 

83. Two regression lines are perpendicular to each other when co-efficient of correlation r is 

equal to 

 (a) 0   (b) 
1

3
 

 (c) – 
1

2
   (d)  ±1 

 

84. Two regression lines are y = a + bx and x = c + dy, then the ratio of standard deviations of 

x and y are  

 (a) 
c

b
   (b) 

c

d
 

 (c) 
d

a
   (d) 

d

b
 

 

85. The range of partial correlation co-efficient r12, 3 is 

 (a) –1 to 1   (b) 0 to ∞ 

 (c)  0 to 1   (d) – 
1

2
 to 

1

2
 

 

86. The arithmetic mean of two numbers is 10 and their geometric mean is 8. Then the 

numbers are  

 (a) 16, 14   (b) 10, 10 

 (c) 16, 4   (d) 4, 8 
 

87. From the following information n = 10, Σx = 350, Σy = 310, Σ(x – 35)2 = 162, Σ(y – 31)2 = 222, 

Σ(x – 35) (y – 31) = 92, both the regression co-efficients are : 

 (a) 0.321, 0.356   (b) 0.414, 0.568 

 (c) 0.142, 0.217   (d) 0.704, 0.319 
 

88. In a binomial distribution 

 p = 
1

4
, q = 

3

4
, n = 12 

 then the ratio Arithmetic mean : Standard deviation is : 

 (a) 3 : 1   (b) 1 : 3 

 (c) 1 : 2   (d) 2 : 1 
 

89. For a normal distribution mode = 20, then it’s A. mean is  

 (a) 20   (b) 40 

 (c) 15   (d) None of these 
 

90. For a certain normal distribution, the first moment about the value 8 is 22 and the fourth 

moment about the value 30 is 243. Then co-efficient of variation of the distribution is 

 (a) 5%   (b) 10% 

 (c) 15%   (d) 20% 
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82.     ,   

 (a) χ
2

cal ≤ χ
2

tab   (b) χ
2

cal > χ
2

tab 

 (c) χ
2

cal < χ
2

tab   (d) χ
2

cal ≥ χ
2

tab 
 

83.          r     

 (a) 0   (b) 
1

3
 

 (c) – 
1

2
   (d)  ±1 

 

84.    y = a + bx  x = c + dy   x  y  -     

 (a) 
c

b
   (b) 

c

d
 

 (c) 
d

a
   (d) 

d

b
 

 

85.    r12, 3     
 (a) –1  1    (b) 0  ∞  

 (c)  0  1    (d) – 
1

2
  

1

2
  

 

86.      10     8        
 (a) 16, 14   (b) 10, 10 

 (c) 16, 4   (d) 4, 8 
 

87.      
 n = 10, Σx = 350, Σy = 310, Σ(x – 35)2 = 162, Σ(y – 31)2 = 222, Σ(x – 35)  

(y – 31) = 92       
 (a) 0.321, 0.356   (b) 0.414, 0.568 

 (c) 0.142, 0.217   (d) 0.704, 0.319 
 

88.  - ,  

 p = 
1

4
, q = 

3

4
, n = 12 

     :    : 
 (a) 3 : 1   (b) 1 : 3 

 (c) 1 : 2   (d) 2 : 1 
 

89.       = 20,   .    
 (a) 20   (b) 40 

 (c) 15   (d)     
 

90.      8      22   30      
243 ,        

 (a) 5%   (b) 10% 

 (c) 15%   (d) 20% 
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91. The economic order quantity for the inventory problem : 

 Annual demand = 36000 units 

 Cost per unit  =  ` 1 

 Ordering cost  = ` 25 

 Cost of capital  = 15% 

 Store charge  = 5% 

 is :  

 (a) 300 units   (b) 30 units 

 (c) 130 units   (d) 3000 units 
 

92. The re-order level from the following data : 

 Annual Demand = 2400 units, 

 Lead Time = 
1

2
 month, 

 is 

 (a) 10 units   (b) 15 units 

 (c) 100 units   (d) 1200 units 
 

93. If m is the number of rows and n is the number of columns in a contingency table then 

degree of freedom is 

 (a) (m – 1)   (b) mn – 1 

 (c) (m – 1) (n – 1)   (d) mn 
 

94. Solution of the linear programing problem : 

 Min :        x + y, 

 Subject to          2x + y ≥ 8 

   2x + 5y ≥ 10 

   x, y ≥ 0 

 is : 

 (a) 4.25 (b) 8.0 (c) 4.5 (d) 5.0 
 

95. The linear programming problem 

 Max. Z =  x1 + x2 

 Subject to x1 + x2 ≤ 1 

  –3x1 + x2 ≥ 3 

  x1, x2 ≥ 0 has :   

 (a) one solution   (b) no solution 

 (c) unbounded solution  (d) infinitely many solutions 
 

96. If the number of basic solutions of the system of equations 

  x1 + 2x2 + x3 = 4 

  2x1 + x2 + 5x3 = 5 

 is n and the number of non-degenerate solutions is m then the value of n and m are, 

respectively  

 (a) 2, 2   (b) 3, 2 

 (c) 3, 3   (d) 3, 1 
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91.     : 
   = 36000   
    =  ` 1 

    = ` 25 

    = 15% 

    = 5% 

      :  

 (a) 300  (b) 30  (c) 130  (d) 3000  
 

92.   : 
   = 2400 , 

   = 
1

2
 , 

    (re-order level)   
 (a) 10  (b) 15  (c) 100  (d) 1200  
 

93.        m      n ,       
 (a) (m – 1)   (b) mn – 1 

 (c) (m – 1) (n – 1)   (d) mn 
 

94.    : 
  :   x + y, 

                 2x + y ≥ 8 

   2x + 5y ≥ 10 

   x, y ≥ 0 

     
 (a) 4.25 (b) 8.0 (c) 4.5 (d) 5.0 
 

95.     
  Z = x1 + x2 

   x1 + x2 ≤ 1 

  –3x1 + x2 ≥ 3 

  x1, x2 ≥ 0  

       

 (a)      (b)     
 (c)      (d)    
 

96.      
  x1 + 2x2 + x3 = 4 

  2x1 + x2 + 5x3 = 5 

      n       m ,  n  m     
 (a) 2, 2 (b) 3, 2 (c) 3, 3 (d) 3, 1 
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97. The maximum value of the function 

 Z = {min (3x1 – 10), min(–5x1 + 5)} 

 Subject to 0 ≤ x ≤ 5, is  

 (a) –20   (b) –10 

 (c) 5   (d) 15 
 

98. Consider the transportation problem given below. Elements in the circles indicate a 

feasible solution and the elements on the left hand corner are the costs. 

       ai 

 7  4  0  
5    ±5  

  

 6  8  0  
15  ±6  ±1  ±8  

 3  9  0  
9  ±9      

bj 15 6 8  

 (a) This solution is not a basic feasible solution. 

 (b) This solution is an optimal solution. 

 (c) This solution can be made basic feasible. 

 (d) This solution is a basic feasible solution but not an optimal solution. 
 

99. Consider the problem of assigning five jobs to five persons. The assignment costs are 

given in the table below : 

  Jobs 

  1 2 3 4 5 

 A 8 4 2 6 1 

 B 0 9 5 5 4 

Person C 3 8 9 2 6 

 D 4 3 1 0 3 

 E 9 5 8 9 5 

 The optimal assignment schedule is   

 (a) A → 5, B → 1, C → 4, D → 3 and E → 2  

 (b) A → 5, B → 1, C → 3, D → 4 and E → 2 

 (c) A → 3, B → 1, C → 4, D → 2 and E → 5 

 (d) A → 5, B → 4, C → 1, D → 3 and E → 2 
 

100. The MODI method to solve transportation problem uses the stepping stones path 

 (a) to calculate the marginal cost of unused cells. 

 (b) to determine how many times to allocate to the selected unused cell. 

 (c) to determine the values of the row and column index numbers. 

 (d) to none of the above. 

____________  
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97.   
 Z = { (3x1 – 10),  (–5x1 + 5)} 

    0 ≤ x ≤ 5, 

  ,      

 (a) –20 (b) –10 (c) 5 (d) 15 
 

98.          
                    (costs)  

    
       ai 

 7  4  0  
5    ±5  

  

 6  8  0  
15  ±6  ±1  ±8  

 3  9  0  
9  ±9      

bj 15 6 8  

 (a)           
 (b)         
 (c)            
 (d)       ,  -     
 

99.                    
   : 
   
  1 2 3 4 5 

 A 8 4 2 6 1 

 B 0 9 5 5 4 

    C 3 8 9 2 6 

 D 4 3 1 0 3 

 E 9 5 8 9 5 

       

 (a) A → 5, B → 1, C → 4, D → 3  E → 2  

 (b) A → 5, B → 1, C → 3, D → 4  E → 2 

 (c) A → 3, B → 1, C → 4, D → 2  E → 5 

 (d) A → 5, B → 4, C → 1, D → 3  E → 2 
 

100.        MODI   -      
 (a)           
 (b)        ,       
 (c)              
 (d)       

____________ 
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