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Instruction: Following questions are of multiple choice types. Each question contains four 
(4) suggested options out of which only one (1) is correct. Each question carries two (2) 
marks for correct answer and 0.5- for each wrong attempt. There will be no negative mark 
for the unanswered questions.                                            
 

(1) Let M=  1/2 1/4
0 1  and x = 34   then the value of  lim

*→,
𝑀*𝑥 is 

 
(A) Does not exist           (B)    12                (C)       24                 (D)  34    

 
(2) Let f : R ®R be a differentiable function such that f(2) = 2,  and  

|f(x) − f(y)| ≤ 5(|x − y|)3/2 ∀ x, y ∈ R. Let g(x) = x3 f(x). Then g/ (2) is equal to 

 
(A)  5                                (B)    15/2              (C)       12                  (D)  24 

 
(3) Let {Sn}n³2    be a sequence defined as Sn+1 =	

012344
54

  , S1= 1. Which of the following 

statements is TRUE? 
 
(A) It is an increasing sequence which diverges. 

(B) It is an increasing sequence that converges to 11/14. 

(C) It is a decreasing sequence which diverges. 

(D) It is a decreasing sequence that converges to 11/14. 

(4) Which of the following must be true of a continuous function on (a, b)? 
 
(A) If f be a function such that f(a) = 2, f(b) = 5 then f(c) can be equal to 3 for some c 

Ï (a, b). 
      (B) The function achieves its maximum on (a, b) 
      (C) The function is bounded 
      (D) The function must be differentiable on (a, b). 

(5) Let p(x) be a real polynomial in x of degree 5, then the value of lim
*→,

6(8)
52

 is 
(A)    5                   (B)      0                 (C)     1                              (D)     ∞ 

6 		𝑝 and 𝑞 are two distinct odd primes such that ( 1) | ( 1)p q- - . If  gcd 𝑎, 𝑝𝑞 = 1 then 
(A) 𝑎CD4 ≡ 1 𝑚𝑜𝑑	𝑝  
(B) 𝑎ID4 ≡ 1 𝑚𝑜𝑑	𝑝𝑞  
(C) 𝑝ID4 + 𝑞CD4 ≡ 1 𝑚𝑜𝑑	𝑝𝑞  
(D) 𝑎CI ≡ 𝑎(𝑚𝑜𝑑	𝑝𝑞) 
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(7) Let D be non-zero n ´ n real matrix with n ≥ 2. Which of the following implication 
is valid? 
 
(A)  det(D) = 0 implies rank(D) = 0 

(B)  det(D) = 1 implies rank(D) ¹ 1 

(C)  rank(D) = 1 implies det(D) ¹ 1 

(D)  rank(D) = n implies det(D) = 0. 

 
(8)   Let A, B be n ´ n matrices. Which of the following equals trace(A2B2) ? 

 
(A) (trace(A2B2))2 

(B) trace(AB2A) 

(C) trace((AB)2) 

(D) trace(BABA) 

 

(9) Let f : R → R be a continuously differentiable function, with f(0) = f(1) = f ′(0) = 1. 

Then 

(A) f ′′ is the zero function 

(B) f ′′(0) = 0 

(C) f ′′(x) = 0 for some x ∈ (0, 1) 

(D) f ′′ never vanishes. 

(10) The number of element in the set      𝑚 ∶ 1 ≤ 𝑚 ≤ 1000, 𝑚	, 1000 = 1  is  
  (A) 100                (B)     250               (C)     300                    (D)    400 

(11) Let 10, ,1
2

ì ü
í ý
î þ

be three distinct points on [0, 1]. Let p be the unique interpolating 

polynomial of suitable degree on [0, 1] such that 1(0) 0, 0, (1) 1
2

p p pæ ö= = =ç ÷
è ø

, then 

1
4

p æ ö
ç ÷
è ø

is equal to 

(A) 1
8

-            (B) 1
2

-                (C) 2
5

              (D) 1
5

-  

 
(12) In the solution of the following set of linear equations by Gauss elimination use partial 

pivoting      5 2 34, 4 3 12, 10 2 4x y z y z x y z+ + = - = - + = - . The pivots for 
elimination of x and y are 

  (A)  10, 2        (B)  5, 4      (C) 5, -4                     (D) 10, 4 
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(13) Consider the series 1 0
9 , 0.5

2 8
n

n
n

xx x
x+ = + = obtained from the Newton-Raphson 

method. The series converges to  
 
(A) 2         (B) 1.6      (C) 1.5              (D) 1.4 
 

(14) Given the equation 4 10 0x x- - = . The best possible choice for the equation is: 

(A) the root of the given equation lies between 1 and 2. 

(B) the root of the equation lies between 0 and 1. 

(C) no root exists. 

(D) the root of the equation is 1.855. 

(15) Given  

X -4 -1 0 2 5 

f(x) 1245 33 5 9 1335 

 

The Newton’s divided difference formula is 

(A) 
4 3 2( ) 3 5 6 14 5f x x x x x= + + - +       (B) 

2( ) sin cos 6 6f x x x x= + +  

(C) 
4 3 2( ) 3 5 6 14 5f x x x x x= - + - +        (D) 

2( ) sin cos 6 6f x x x x= - +  

(16) A feasible solution to a general L.P.P. which is also a basic solution is called a 

(A) feasible solution              (B) basic solution  

(C) basic feasible solution  (D) Non of these 

(17) Which of the following changes the nature of the constraints in the given L.P.P.  

(A) Artificial variables (B) Slack variables 

(C) Surplus variables  (D) None of these 

 

(18) The number of basic solution to the system  

1 2 3 42 10 4 5x x x x+ + + =  

1 2 3 45 4 8x x x x+ + + = -   
is 

(A) 0                     (B) 4           (C) 6               (D) Infinite 
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(19) Which of the following set is a convex set ? 

(A) 
2 2{( , ) : 1}x y x y+ ³           (B) 

2{( , ) : }x y y x³  

(C) {( , ) : 2, 4}x y y y³ £              (D) 
2 2{( , ) :3 3 5}x y x y+ ³  

(20) The L.P.P 

1 23 4Max z x x= -  
subject to 

 1 2 0x x- ³  

 1 6x £  

 1 2, 0x x ³  
 has 

 (A) no solution    (B) multiple optimal solution  

 (C) unique optimal solution             (D) unbounded solution 

 

 (21)  Let Z be the group of all integers under the operation of addition. Which of the 

following subsets of G is not a subgroup of  Z? 

(A) {0}                            

(B) 𝑛	 ∈ 𝑍 𝑛 ≥ 0  

(C)  𝑛 ∈ 𝑍 	𝑛	is	an	even	integer  

(D) 𝑛 ∈ 𝑍 𝑛	is	divisible	by	both	6	and	9  

(22)  A cyclic group of order 15 has an element xx such that the set 
3 5 9{ , , }x x x has exactly 

two elements. The number of elements in the set  𝑥4]* 𝑛	is	a	positive	integer 	is  

(A)   3                       (B) 4                                (C) 8                           (D) infinite 

 

(23) If S is a ring with the property that  𝑠 = 	 𝑠5,	for each  𝑠 ∈ 𝑆, which of the following 

must be true ? 

(I) 0, for each .s s s S+ = Î  

(II) 2 2 2( ) , for each ,s t s t s t S+ = + Î . 

(III) S is commutative. 

 

(A)  III only          (B)   I and III only        (C)   II and III only    (D) I, II and III  
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(24) Up to isomorphism, how many additive abelian groups G of order 16 have the 

property that 0x x x x+ + + =  for each x in G? 

(A) 0               (B) 1                            (C) 2                          (D) 3 

(25) Let R be a ring with a multiplicative identity. If U is an additive subgroup of R such 

that ur UÎ  for all u UÎ  and for all r RÎ , then U is said to be a right ideal of R. If 

R has exactly two right ideals, which of the following must be true? 

I. R is commutative. 

II. R is a division ring (that is, all elements except the additive identity have 

multiplicative inverses). 

III. R is infinite. 

(A)   I only        (B) II only       (C) III only            (D) I, II, and III 

(26) If b and c are elements of a group G, and if ba = c] = e	where e is the unit element 

of G then the inverse of 2 4 2b cb c must be 

(A)  b]c5bc      (B) 4 2 2b c b c        (C) 2 4 2c b cb         (D) 2 3cbc b   

(27) Let R denotes the field of real numbers, Q the field of rational numbers, and Z the 

ring of integers. Which of the following subsets iF  of R, 1 4i£ £ , are subfield of R? 

𝐹4 = 𝑎/𝑏 𝑎, 𝑏 ∈ 𝑍	and	𝑏	is	odd  ; 𝐹5 = 𝑎 + 𝑏 2 𝑎, 𝑏 ∈ 𝑄 ;  

𝐹] = 𝑎 + 𝑏 2 𝑎, 𝑏 ∈ 𝑅 ;	 							𝐹g = 𝑎 + 𝑏 2h 𝑎, 𝑏 ∈ 𝑄  

(A)  No iF is a subfield of R    (B) 3F only   2 3(c) and only.F F   

1 2 3(d) , and only.F F F  

 

(28) Let Gn denote the cyclic group of order n. which of the following direct product is 

not cyclic? 

(A) 17 11G G´      (B) 17 11 5G G G´ ´       (C) 17 33G G´       (D) 22 33G G´  

(29) Which of the following subsets are subrings of the ring of real numbers? 

I.    { }2 : a and b are rationala b+
 

II.  
: integer and m is a non-negativeinteger

3m
n n is anì ü

í ý
î þ  

III. { }2 25 : a and b are realnumbers and a 1a b b+ + £
 

(A)     I only           (B)   I and II only    (C)   I and III only     (D)    III only 
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(30)   Jacobi’s method is also known as 

(A) Displacement method        (B)   Simultaneous displacement method 

(C)     Simultaneous method        (D)   Diagonal method 

 

(31) The convergence of which of the following method is sensitive to starting value? 

(A)     False position                    (B)    Gauss Seidel method    

(C)     Newton-Raphson method  (D)    All of these 

(32) Let [ ]: 2,4f R®  be a continuous function such that ( )2 3f =  and ( )4 6f = . The 

most we can say about the set [ ]( )2,4f  is that  

(A) It is a set which contains [ ]3,6 .  

(B) It is a closed interval. 
(C) It is a set which contains 3 and 6. 
(D) It is a closed interval which contains[ ]3,6 .  

(33)  Suppose that :f Q R®  is a continuous function where Q is a set of rational numbers. 
Then 

(A) f  is unbounded. 
(B) f  is differentiable. 
(C) f  is not differentiable. 
(D) f  is unbounded and differentiable. 

 
(34)  The order and degree of the following differential equation  

                         3𝑡5 jk
jl

]
− sin 𝑡 jnk

jln

o
= 0	is 

 
(A)  6 & 2        (B) 2& 6  (C) 2& 3     (D) None of the above 

   
(35) Solution of the differential equation 𝑦𝑑𝑦 + 𝑦5 + 1 𝑑𝑥 = 0 is 

   𝐴 	𝑦5 = −1 + 𝑒5sD5t					 (B) 𝑦5 = 1 + 𝑒5sD5t  

(C) 𝑦 = −1 + 𝑒5sD5t        (D) None of the above 

 
(36) Solution of the differential equation 𝑑𝑦 + 𝑦5 + 1 𝑑𝑥 = 0 is 

(𝐴)	𝑦 = 𝑡𝑎𝑛D4𝑥 + 𝑐	  (B) 𝑦 = tan 𝑥 + 𝑐    (C) 𝑦 = 0		 (D) None of the above 
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(37) The differential equation 3𝑥g𝑦5 − 𝑥5 𝑑𝑦 + 4𝑥]𝑦] − 2𝑥𝑦 𝑑𝑥 = 0 is 

(A) Exact (B) not exact  (C) may not be exact (D) none of the above 

(38) Choose the correct one: 

(A) 𝑑𝑖𝑣 𝑎𝑏 = 𝑎. 𝑑𝑖𝑣	𝑏 + 𝑏	𝑔𝑟𝑎𝑑	𝑎 
(B) 𝑑𝑖𝑣 𝑎𝑏 = 𝑎	𝑑𝑖𝑣	𝑏 + 𝑏	𝑔𝑟𝑎𝑑		𝑎 
(C) 𝑑𝑖𝑣 𝑎𝑏 = 𝑎	𝑑𝑖𝑣	𝑏 + 𝑏. 𝑔𝑟𝑎𝑑	𝑎 
(D) None of the above 

(39) A vector whose divergence is zero, is called 

(A) Irrotational vector 
(B) Solenoidal vector 
(C) Polar vector 
(D) None of the above 
 

(40) Two surfaces 𝜙 𝑥, 𝑦, 𝑧 = 𝑎		&	𝜓 𝑥, 𝑦, 𝑧 = 𝑏 will cut orthogonally, if 

(A) ∇𝜙. ∇𝜓 = 0 
(B) ∇5𝜙 = 0, ∇5𝜓 = 0 
(C) ∇5𝜙 ≠ 0, ∇5𝜓 ≠ 0 
(D) None of the above 

(41) The angle between the lines t
4
= k

5
= �

4
	& t

4
= k

D4
= �

4
 is 

(A) 0 degree 
(B) 45 degree 
(C) 90 degree 
(D) None of the above 

(42) The equation of the straight line through (2, 1, -2) and equally inclined to the axes is 

A 	𝑥 − 2 = 𝑦 + 1 = 𝑧 − 	2                (B) 	𝑥 + 2 = 𝑦 + 1 = 𝑧 − 	2 

(C) 𝑥 − 2 = 𝑦 − 1 = 𝑧 − 2                  (D)     None of the above 

 

(43) The equation of the sphere passes through the origin and has its centre at (4
5
, 4
5
, 0) is 

(A) 	2𝑥5 + 2𝑦5 + 	2𝑧5 = 1 
(B) 	𝑥5 + 𝑦5 +	𝑧5 = 4

g
 

(C) 	2𝑥5 + 2𝑦5 +	𝑧5 = 4
5
 

(D)  None of the above 
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(44) A body of 65 kg force is suspended by two strings of lengths 5 and 12 meters attached 

to two points in the same horizontal line whose distance apart is 12 meters. The tension 
of strings are 

(A)  60 & 25 (B)  45 & 25 (C)   45 & 60    (D)   20 & 25 

 
(45) If a system of forces acting on a body is in equilibrium and the body undergo a slight 

displacement consistent with the geometrical conditions of the system, the algebraic 
sum of virtual works is  

(A) Always non-zero (B) zero   (C) infinite (D) Finite but may or may not be zero 

(46) A system of forces, acting in one plane upon a rigid body, is in equilibrium, if 
(A) The sum of their components parallel to each of two lines in their plane is zero 
(B) The algebraic sum of their moments about any point is zero 
(C) Both a and b. 
(D) Neither a nor b. 

 
(47) Let f be an entire function. If Re f  is bounded then  

(A)   Im f  is constant                          (B)     f is  constant 

(C)       0f º                                        (D)  f ¢  is  non zero constant 
 

(48) Find the correct statement. 
(A) The point 3 4i+ lies inside the circle 4z i- =  

(B) The point 3 4i+ lies outside the circle 4z i- =  

(C) The point 3 4i+ lies on the circle 4z i- =  

(D) The point 3 4i+ lies on the centre of the circle 4z i- =  

 
(49) Which of the following statements is wrong? 

            (A)   Re Imz z z³ +            (B)     2 Re Imz z z³ +  

            (C)   Imz z³                        (D)       Rez z³  
 

(50) Suppose that ( )f z  is analytic function inside and on a simple closed curve C .  

Then 
             (A) ( )

C

f zò  > 0          (B) ( )
C

f zò  < 0    

              (C) ( )
C

f zò   = 0         (D) ( )
C

f zò  is a non-zero complex number. 
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