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àíZm| Ho$ CÎma XoZo go nhbo ZrMo {bIo AZwXoem| H$mo Ü¶mZ go n‹T> b| & 
‘hÎdnyU© {ZX}e 

1. àíZ-nwpñVH$m Ho$ H$da noO na AZwH«$‘m§H$ Ho$ A{V[aº$ Hw$N> Z {bI| &

2. ¶{X {H$gr àíZ ‘| {H$gr àH$ma H$s H$moB© ‘wÐU ¶m VÏ¶mË‘H$ Ìw{Q> hmo Vmo àíZ Ho$ A§J«oOr VWm {hÝXr ê$nmÝVam| ‘| go A§Jo«Or ê$nmÝVa H$mo ‘mZH$ ‘mZm Om¶oJm &
3. Aä¶Wu AnZo AZwH«$‘m§H$, {df¶-H$moS> Ed§ àíZ-nwpñVH$m H$s grarO H$m A§H$Z OMR Answer Sheet ‘| {Z{X©ï> H$m°b‘ ‘| ghr-ghr H$a|, AÝ¶Wm

CÎma-nÌH$      
4. Aä¶Wu a’$ H$m¶© hoVw Ho$db àíZ-nwpñVH$m (~wH$boQ>) Ho$ AÝV ‘| {X¶o J¶o n¥ð>m| H$m hr Cn¶moJ H$a| & AbJ go Bg hoVw d{H©ª$J erQ> CnbãY Zht H$am¶r

Om¶oJr &
5. Bg àíZ-nwpñVH$m ‘| 200 àíZ (dñVw{Zð> àH$ma) h¢                     

       
6. àË¶oH$ àíZ Ho$ Mma d¡H$pënH$ CÎma, àíZ Ho$ ZrMo (a), (b), (c) Ed§ (d) {X¶o J¶o h¢ & BZ Mmam| ‘| go Ho$db EH$ hr ghr CÎma h¡ & {Og CÎma H$mo Amn

ghr ¶m g~go C{MV g‘PVo h¢, CÎma-nÌH$ (Amo.E‘.Ama. Am§ga erQ>) ‘| CgHo$ Aja dmbo d¥Îm H$mo H$mbo AWdm Zrbo ~m°b ßdmB§Q> noZ go nyam
H$mbm/Zrbm H$a X| &

7. Am¶moJ Ûmam Am¶mo{OV H$s OmZo dmbr dñVw{ZîR>> àH¥${V H$s narjmAm| ‘| UmË‘H$ ‘yë¶m§H$Z (Negative Marking) nÕ{V AnZm¶r Om¶oJr &
Aä¶Wu Ûmam àË¶oH$ àíZ hoVw {XE JE JbV CÎma Ho$ {bE ¶m Aä¶Wu Ûmam EH$ àíZ Ho$ EH$ go A{YH$ CÎma XoZo Ho$ {bE (Mmho {XE JE CÎma ‘|
go EH$ ghr hr ³¶mo| Z hmo), Cg àíZ Ho$ {bE {ZYm©[aV A§H$m| H$m EH$-Mm¡WmB© A§H$ XÊS> Ho$ ê$n ‘| H$mQ>m OmEJm & XÊS> ñdê$n àmßV A§H$mo| Ho$ ¶moJ
H$mo H$wb àmßVm§H$ ‘| go KQ>m¶m OmEJm &

8.   g^r CÎma Ho$db Amo.E‘.Ama. CÎma-nÌH$ (OMR Answer Sheet) na      & Amo.E‘.Ama. CÎma-nÌH$ Ho$ A{V[a³V
AÝ¶ H$ht na {X¶m J¶m CÎma ‘mÝ¶ Zht hmoJm &

9. Amo.E‘.Ama. CÎma-nÌH$ na Hw$N> {bIZo Ho$ nyd© Cg‘| {X¶o J¶o g^r AZwXoem| H$mo gmdYmZrnyd©H$ n‹T> b| & Amo.E‘.Ama. CÎma-nÌH$ ‘| dm§{N>V
gyMZmAm| H$mo Aä¶Wu Ûmam narjm àmaå^ hmoZo go nyd© ^am OmZm A{Zdm¶© h¡ &

10. Amo.E‘.Ama. CÎma-nÌH$ VrZ à{V¶m| (‘yb à{V, H$m¶m©b¶ à{V Ed§ Aä¶Wu à{V) ‘| h¡ & narjm g‘mpßV Ho$ CnamÝV Aä¶Wu Amo.E‘.Ama. CÎma-nÌH$
H$s ‘yb à{V Ed§ H$m¶m©b¶ à{V AÝVarjH$ (Invigilator) H$mo hñVJV H$aZo Ho$ CnamÝV hr H$j N>m‹oS>| >& AÝ¶Wm H$s pñW{V ‘| Am¶moJ Ûmam {Z¶‘mZwgma
H$m¶©dmhr H$s OmEJr & Amo.E‘.Ama. CÎma-nÌH$ H$s Aä¶Wu à{V, Aä¶Wu AnZo gmW bo Om gH$Vo h¢ &

11. ¶{X AmnZo BZ AZwXoem| H$mo n‹T> {b¶m h¡, Bg n¥îR>> na AnZm AZwH«$‘m§H$ A§{H$V H$a {X¶m h¡ Am¡a Amo.E‘.Ama. CÎma-nÌH$ na dm§{N>V gyMZm¶|
^a Xr h¢, Vmo V~ VH$ àVrjm H$a|, O~ VH$ AmnH$mo àíZ-nwpñVH$m ImobZo H$mo Zht H$hm OmVm &

12. Amo.E‘.Ama. CÎma-nÌH$ (O.M.R. Answer Sheet) H$m ‘yë¶m§H$Z Amo.E‘.Ama. Am§ga erQ> na Aä¶Wu Ûmam A§{H$V grarO H$moS> (A, B, C, D) Ho$ AmYma
na hr {H$¶m Om¶oJm &

13. àíZ-nwpñVH$m (Question Booklet) ‘| go Amo.E‘.Ama. CÎma-nÌH$ (O.M.R. Answer Sheet) {ZH$mbZo Ho$ níMmV² Amo.E‘.Ama. CÎma-nÌH$ 
àíZ-nwpñVH$m   -    (A, B, C, D)      ¶{X C³VmZwgma H$m¶©dmhr Zht H$s OmVr h¡, Vmo
CgHo$ {bE Aä¶Wu ñd¶§ {Oå‘oXma hmoJm &

‘hÎdnyU© àíZ-nwpñVH$m ImobZo na VwaÝV Om±M H$a XoI b| {H$ àíZ-nwpñVH$m Ho$ g^r noO ^br-^m±{V N>no hþE h¢ & ¶{X àíZ-nwpñVH$m grb~§X Z  
AWdm H$moB© AÝ¶ H$‘r hmo, Vmo AÝVarjH$ H$mo {XImH$a Cgr grarO H$s Xÿgar àíZ-nwpñVH$m àmßV H$a b| & 

ASM
àíZ-nwpñVH$m ûm¥§Ibm

A

nona grb Imobo ~J¡a Bg Va’$ go CÎma erQ> H$mo ~mha {ZH$mb| & 
Without opening the Paper seal take out Answer Sheet 

from this side. 

O~ VH$ H$hm Z Om¶ Bg àíZ-nwpñVH$m H$mo Z Imob| & 



Series-A 2 ASM 

1. Which statement is not correct ?
(a) Identity element of a group is unique.
(b) Inverse of an element of a group is unique.

(c) (a o b)–1 = a–1 o b–1, a, b  G, G is a group.
(d) Set of cube roots of unity is an Abelian finite group with respect to multiplication.

2. If , ,  are the roots of the equation x3 + px2 + qx + r = 0, then value of 2 2 is : 

(a) q2 + 2pr (b) p2 + 2qr (c) q2 – 2pr (d) p2 – 2qr

3. Let f = 







897615432

987654321
be a permutation. Then f is :

(a) an even permutation.
(b) an odd permutation.
(c) product of a cycle of length 4 and a transposition.
(d) product of a cycle of length 5 and two transpositions.

4. If , ,  are the roots of cubic equation x3 + px2 + qx + r = 0, then value of ( + ) ( + )
( + ) is :

(a) r + pq (b) r – pq (c) r2 pq (d) r2 – pq

5. Let G be a group of order 24 generated by g. Then order of g10 is :
(a) 2 (b) 8 (c) 10 (d) 12

6. In the vector space 2( ), the vectors (a, b) and (c, d) are linearly dependent iff
(a) ad + bc = 0 (b) ac – bd = 0 (c) ac + bd = 0 (d) ad – bc = 0

7. An orthonormal set of vectors is :

(a) 















 








5

3
,

5

2
,

5

1
,0,

5

1
,

5

2
(b) {(1, 0, 0), (0, 2, 3)}

(c) 















 








14

3
,

14

1
,

14

2
,0,

5

2
,

5

1
(d) 

























2

1
,

2

1
,0,0,0,

2

1

8. If W is any subspace of a finite dimensional vector space V(F), then there exists a subspace
W' of V(F) such that

(a) dim(V) = dim(W) × dim(W') (b) dim(V) = dim(W) – dim(W')
(c) dim(V) = dim(W) + dim(W') (d) dim(V) = dim(W) / dim(W')

9. Let W = {T : 3  4 | T is linear transformation}. Then dim(W) is
(a) 16 (b) 9 (c) 12 (d) 7
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1.       ? 

(a)         
(b)           
(c) (a o b)–1 = a–1 o b–1, a, b  G, G    
(d)               

2.  , ,   x3 + px2 + qx + r = 0   ,  2 2   
(a) q2 + 2pr (b) p2 + 2qr (c) q2 – 2pr (d) p2 – 2qr

3.  f = 







897615432

987654321
     f 

(a)   
(b)   
(c) 4         
(d) 5         

4.   x3 + px2 + qx + r = 0   , ,  ,  ( + ) ( + ) ( + )   
(a) r + pq (b) r – pq (c) r2 pq (d) r2 – pq

5.  G  24   g       g10   
(a) 2 (b) 8 (c) 10 (d) 12

6.   2( ) ,  (a, b)  (c, d)          

(a) ad + bc = 0 (b) ac – bd = 0 (c) ac + bd = 0 (d) ad – bc = 0

7.       

(a) 















 








5

3
,

5

2
,

5

1
,0,

5

1
,

5

2
(b) {(1, 0, 0), (0, 2, 3)}

(c) 















 








14

3
,

14

1
,

14

2
,0,

5

2
,

5

1
(d) 

























2

1
,

2

1
,0,0,0,

2

1

8.  W      V(F)   ,  V(F)    W'  
, 
(a) dim(V) = dim(W) × dim(W') (b) dim(V) = dim(W) – dim(W')
(c) dim(V) = dim(W) + dim(W') (d) dim(V) = dim(W) / dim(W')

9.  W = {T : 3  4 | T    },  (W) 
(a) 16 (b) 9 (c) 12 (d) 7
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10. Which of the following options regarding statements, P and Q is correct ? 
 P : Eigen vectors of a linear transformation corresponding to distinct eigen values are 

linearly independent. 
 Q :  If product of eigen values of a linear transformation is zero, then transformation is non-

singular. 

 (a) Only P is correct.   (b) Only Q is correct.  
 (c) Both P and Q are correct.  (d) Neither P nor Q is correct.  

 
11. In V3( ), where  is the field of real numbers, which of the following set is linearly 

independent ?  

 (a) {(2, 1, 2), (8, 4, 8)}  (b) {(1, 2, 0), (0, 3, 1), (–1, 0, 1)} 
 (c) {(1, 2, 0), (0, 0, 0), (3, 1, 0)} (d) {(1, 2, 0), (0, 2, 1), (0, 4, 2)}  

 

12. If u = (x1, x2) and v = (y1, y2) belong to 2, then for what value of K, is the following inner 

product of 2 ?  
  f(u, v) = x1y1 – 3x1y2 – 3x2y1 + Kx2y2 

 (a) K < 9 (b) K > 9 (c) K > 6 (d) K < 6  

 

13. If a linear transformation T : 2  2 is defined by T(x, y) = (x, x + y), then matrix of T 
relative to the basis B = {(1, 2), (1, 1)} is :  

 (a) 







10

21
 (b) 








10

21
 (c) 







 
01

12
 (d) 








 01

12
 

 

14. Let T : 2  2 be an invertible linear operator such that T(1, 2) = (–2, 1) and T(0, 1) = (–1, 0). 
Then T 

–1(3, 1) is : 

 (a) (1, –3) (b) (3, –1) (c) (–3, 1) (d) (–1, 3)  

 

15. The dimension of the vector space 2( ), where  is set of complex numbers, is :  

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

 

16. Rank of matrix A = 























32

15

20

31

 is  

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

 
17. Let V be a vector space over a field F. Then a linear functional on V is a linear mapping 

from :  

 (a) F into V  (b) V into F (c) V into V  (d) None of these  
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10.  P  Q            ? 

 P :                 
   

 Q :            ,      

 (a)  P      (b)  Q    
 (c) P  Q      (d)  P    Q    

 

11. V3( ) ,       ,           ?  

 (a) {(2, 1, 2), (8, 4, 8)}  (b) {(1, 2, 0), (0, 3, 1), (–1, 0, 1)} 
 (c) {(1, 2, 0), (0, 0, 0), (3, 1, 0)} (d) {(1, 2, 0), (0, 2, 1), (0, 4, 2)}  

 

12.  u = (x1, x2)  v = (y1, y2) 2  ,  K          2  
  ?  

  f(u, v) = x1y1 – 3x1y2 – 3x2y1 + Kx2y2 

 (a) K < 9 (b) K > 9 (c) K > 6 (d) K < 6  

 

13.     T : 2  2, T(x, y) = (x, x + y)   ,                                
B = {(1, 2), (1, 1)}   T    : 

 (a) 







10

21
 (b) 








10

21
 (c) 







 
01

12
 (d) 








 01

12
 

 

14.  T : 2  2        T(1, 2) = (–2, 1)  T(0, 1) = (–1, 0), 

 T 
–1(3, 1)  : 

 (a) (1, –3) (b) (3, –1) (c) (–3, 1) (d) (–1, 3)  

 

15.   2( ),       ,     

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

 

16.  A = 























32

15

20

31

      

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

 

17.  V   F         V         

 (a) F  V  (b) V  F (c) V  V  (d)     
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18. Consider the following statements :  
 I :  If a square matrix is diagonalizable, then it may not have distinct eigen values.  
 II :  If a square matrix has distinct eigen values, then it is diagonalizable.  
 Choose the correct alternative :  

 (a) Only I is true.    (b) Only II is true. 
 (c) Both I and II are true.  (d) Neither I nor II is true.  

 
19. Rank of linear transformation T : 2  3 defined by T(x, y) = (x + y, y – x, –x) is  

 (a) 1 (b) 2 (c) 3 (d) 0 

 
20. Dimension of the vector space of real numbers  over the field of rational numbers is  

 (a) 1   (b) some finite natural number  
 (c) not defined    (d)  

 
21. If T : 3  2 is a linear transformation defined by T(x, y, z) = (x + y, y + z), then nullity of 

T is : 

 (a) 3 (b) 2 (c) 1 (d) 0 

 
22. Let U(F) and V(F) be two vector spaces. Then for a mapping T : U  V to be an 

isomorphism, which one of the following is not required ?  

 (a) T is linear.  (b) T is onto. (c) T is one-one. (d) T is into.  

 
23. For any ,  in an inner product space V(F), which of the following is the correct statement 

of Cauchy-Schwarz inequality ?  

 (a) |, | < |||| ||||  (b) |, | > |||| |||| 
 (c) |, |  |||| ||||  (d) |, |  |||| |||| 

 
24. If T is a linear transformation on n-dimensional vector space V(F), then value of Rank (T) 

+ nullity (T) is : 

 (a) n2 (b) 4n (c) 8n (d) n 

 
25. Suppose A is diagonalizable square matrix of order 3 and A2 = A, then eigen values of A 

can be : 

 (a) 0, 1, 1 (b) 0, –1, 2 (c) 1, –1, –2 (d) –1, –2, 0  

 

26. If A = 







23

21
, then its characteristic polynomial is :  

 (a) 2 + 3 + 4 (b) 2 – 3 + 4 (c) 2 – 3 – 4 (d) –2 + 3 + 4 

 
27. If W is a subspace of a finite dimensional vector space V(F), then  

 (a) dim (V/W) = dim (V W) (b) dim (V/W) = dim V + dim W 
 (c) dim (V/W) = dim V – dim W (d) dim (V/W) = dim (V W) 
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18.      :  

 I :       ,            
 II :          (-) ,      
     :  

 (a)  I       (b)   II    
 (c) I  II       (d)   I    II    

 

19.   T : 2  3,   T(x, y) = (x + y, y – x, –x)   ,    
 (a) 1 (b) 2 (c) 3 (d) 0 

 

20.                
 (a) 1   (b)     
 (c)       (d)  

 

21.  T : 3  2    ,   T(x, y, z) = (x + y, y + z)   ,  T  
  : 

 (a) 3 (b) 2 (c) 1 (d) 0 

 

22.  U(F)  V(F)        T : U  V    ,  
      ?  

 (a) T     (b) T    (c) T    (d) T    

 

23.     V(F) ,  ,   ,     -      ? 

 (a) |, | < |||| ||||  (b) |, | > |||| |||| 
 (c) |, |  |||| ||||  (d) |, |  |||| |||| 

 

24.  T, n-   V(F)     ,   (T) +  (T)     

 (a) n2 (b) 4n (c) 8n (d) n 

 

25.  A      ,      A2 = A    A     
  : 

 (a) 0, 1, 1 (b) 0, –1, 2 (c) 1, –1, –2 (d) –1, –2, 0  

 

26.  A = 







23

21
,       

 (a) 2 + 3 + 4 (b) 2 – 3 + 4 (c) 2 – 3 – 4 (d) –2 + 3 + 4 

 
27.  W      V(F)    ,  

 (a) dim (V/W) = dim (V W) (b) dim (V/W) = dim V + dim W 
 (c) dim (V/W) = dim V – dim W (d) dim (V/W) = dim (V W) 
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28. The coordinate vector of u = (3, 5, –2) relative to the basis of {e1 = (1, 1, 1), e2 = (0, 2, 3),     

e3 = (0, 2, –1)} is : 

 (a) (1, 5, –2) (b) (2, 5, 2) (c) (3, 5, –4) (d) (3, –1, 2)  

 

29. If (1, –2, x)  3 is expressed as a linear combination of vectors (3, 0, –2) and (2, –1, –5), 
then x is equal to : 

 (a) –3 (b) 3 (c) –8 (d) –7 

 

30. If A = {(1, 0, –1), (2, 5, 1), (0, –4, 3)} is a set of vectors in 3( ), then which of the following 
is correct ?  

 (a) dim( 3) = 2   (b) A is not a basis of 3. 

 (c) A is a basis of 3.  (d) (1, –1, 2)  ∟[A] 

 
31. Which of the following formula is used for unequal interval ?  

 (a) Newton’s forward formula (b) Newton’s backward formula 
 (c) Lagrange’s interpolation formula (d) None of these  

 

32. Which one of the following represents relationship between operators  and  ?  

 (a) 2 = 2 + 4 (b) 42 = 2 + 4 (c) 22 = 2 + 4 (d) 2 = ( + 2)2
 

 

33. Simpson’s 
8

3
rule is used for :  

 (a) Interpolation   (b) Numerical differentiation  
 (c) Numerical integration  (d) Inverse interpolation  

 

34. The relationship between operator E and  in finite differences is  

 (a)  – E = 1 (b) E +  = 1 (c) E +  = –1 (d) E –  = 1 

 

35. For the polynomial f(x) = x10 + 9x7 + 5x + 1, the value of 11f(x) is : 

 (a) 10! (b) 10 (c) 1 (d) 0 

 

36. While solving the equation x2 – 3x – 1 = 0 using Newton-Raphson method, the initial guess 
of the root is 1. Then the next approximate root will be :  

 (a) 0 (b) –1 (c) 2 (d) –2 

 

37. For the data given below, the value of 2 f(x) is : 
  

x   1 4 7 

f(x)   115.24 108.83 90.36 
 

 (a) –11.07 (b) –12.06 (c) –13.04 (d) –18.47 
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28.  {e1 = (1, 1, 1), e2 = (0, 2, 3), e3 = (0, 2, –1)}   u = (3, 5, –2)      

 (a) (1, 5, –2) (b) (2, 5, 2) (c) (3, 5, –4) (d) (3, –1, 2)  

 

29.  (1, –2, x)  3   (3, 0, –2), (2, –1, –5)         ,  
x   : 

 (a) –3 (b) 3 (c) –8 (d) –7 

 

30.  A = {(1, 0, –1), (2, 5, 1), (0, –4, 3)}, 3( )     ,       ?  

 (a)  ( 3) = 2   (b) A, 3       

 (c) A, 3      (d) (1, –1, 2)  ∟[A] 

 

31.               ?  

 (a)    (b)    (c)    (d)     

 

32.              ?  

 (a) 2 = 2 + 4 (b) 42 = 2 + 4 (c) 22 = 2 + 4 (d) 2 = ( + 2)2
 

 

33.   
8

3         

 (a)      (b)     

 (c)     (d)     

 

34.     E       
 (a)  – E = 1 (b) E +  = 1 (c) E +  = –1 (d) E –  = 1 

 

35.  f(x) = x10 + 9x7 + 5x + 1   11f(x)     

 (a) 10! (b) 10 (c) 1 (d) 0 

 

36.  x2 – 3x – 1 = 0  -       ,    
 1 ,       

 (a) 0 (b) –1 (c) 2 (d) –2 

 

37.      2 f(x)    : 
  

x   1 4 7 

f(x)   115.24 108.83 90.36 
 

 (a) –11.07 (b) –12.06 (c) –13.04 (d) –18.47 
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38. From the data given below :  

x   5 6 9 
f(x)   12 13 14 

 the value of f(8), by using Lagrange’s interpolation formula, is : 
 (a) 12 (b) 13 (c) 13.5 (d) 14 

 
39. Given that f(0) = 8, f(1) = 68 and f(5) = 123, the value of divided difference of order 2 is :  

 (a) 60 (b) 13.75 (c) –9.25 (d) –11 

 
40. From the data given below, the value of f(x), when x = 2006, by Newton’s forward 

interpolation formula is :  
  

x year 1991 2001 2011 
f(x)   46 66 82 

 

 (a) 71 (b) 74.5 (c) 76.5 (d) 80.25 

 

41. The value of log 






 


)f(

)f(
1

x

x
is :  

 (a)  log f(x + 1) (b) f(x) (c)  log f(x – 1) (d)  log f(x) 

 
42. Given that ħ is the common difference of the interval for variable x, then the value of function 

whose first finite difference is ex, is :  

 (a) ex (b) ex + ħ (c) eħ (d) 








 
ex

eħ – 1
 

 
43. Which of the following is not correct for the finite difference operators ?  

 (a)  = 1 – E –1 (b)  = E1/2 – E–1/2 (c)  = 
4

1
2

  (d)  =  (1 – )–1
 

 
44. Given that f(20) = 14, f(24) = 32, f(28) = 35. Using Gauss forward formula, the value of 

f(25) is :  

 (a) 33.48 (b) 33.96 (c) 34.16 (d) 32.16 

 
45. If y(x) is a cubic polynomial, for which y(0) = 0, y(1) = 1, y(2) = 6, y(3) = 21, then y"(1.5) 

is equal to : 

 (a) 0 (b) 4 (c) 7 (d) 9.5 

 
46. Newton-Raphson formula for obtaining the square root of a is :  

 (a) xn + 1 = 









n
n

a

2

1

x
x   (b) xn + 1 = 










n
n

a

2

1

x
x  

 (c) xn + 1 = 









n
n

a

x
x   (d) xn + 1 = 










n
n

a

x
x  
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38.      

x   5 6 9 
f(x)   12 13 14 

  -   f(8)     
 (a) 12 (b) 13 (c) 13.5 (d) 14 

 
39.   f(0) = 8, f(1) = 68  f(5) = 123,  2        

 (a) 60 (b) 13.75 (c) –9.25 (d) –11 

 
40.     ,      , f(x)  , x = 2006   :  
  

x  1991 2001 2011 

f(x)   46 66 82 
 

 (a) 71 (b) 74.5 (c) 76.5 (d) 80.25 

 

41. log 






 


)f(

)f(
1

x

x      

 (a)  log f(x + 1) (b) f(x) (c)  log f(x – 1) (d)  log f(x) 

 
42.    ħ,  x         ,      ex ,  :  

 (a) ex (b) ex + ħ (c) eħ (d) 








 
ex

eħ – 1
 

 
43.             ?  

 (a)  = 1 – E –1 (b)  = E1/2 – E–1/2 (c)  = 
4

1
2

  (d)  =  (1 – )–1
 

 
44.    f(20) = 14, f(24) = 32, f(28) = 35,       , f(25)     

 (a) 33.48 (b) 33.96 (c) 34.16 (d) 32.16 

 
45.  y(x)    ,   y(0) = 0, y(1) = 1, y(2) = 6, y(3) = 21,  y"(1.5)  

  : 

 (a) 0 (b) 4 (c) 7 (d) 9.5 

 
46. a        -    

 (a) xn + 1 = 









n
n

a

2

1

x
x   (b) xn + 1 = 










n
n

a

2

1

x
x  

 (c) xn + 1 = 









n
n

a

x
x   (d) xn + 1 = 










n
n

a

x
x  
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47. In order to apply Simpson’s 1/3 rule for numerical integration, the minimum number of 
ordinates should be :  

 (a) 2 (b) 3 (c) 6 (d) 4 

 
48. Polynomial for the following data will be :  
  

x 1 2 3 

y 2 5 6 
 

 (a) x2 – 6x – 3 (b) –x2 – 6x – 3 (c) x2 + x (d) –x2 + 6x – 3 

 

49. Which of the following method agrees with Taylor’s series solution upto the term ħ4 ?  

 (a) Modified Euler’s method 
 (b) Runge-Kutta method of fourth order 
 (c) Picard’s method  
 (d) Milne’s method  

 
50. If a and a + ħ are two consecutive approximate roots of the equation f(x) = 0 obtained by 

Newton-Raphson method, then ħ is equal to  

 (a) –f '(a) / f(a) (b) –f(a) / f '(a) (c) f(a) / f "(a) (d) 
f "(a)
f '(a)

  

 

51. If 222 zy
u

1
 x , then the value of 

z

u
z

y

u
y

u












x
x is :  

 (a) u (b) –u (c) u2 (d) 
2

u
 

 

52. If xy + yx = c, then value of 
xd

dy
is :  

 (a) – (y xy – 1 + xy loge x) / (x yx – 1 + yx loge y) 

 (b) – (y xy – 1 + yx loge y) / (x yx – 1 + xy loge x) 

 (c) (x yx – 1 + yx loge x) / (y xy – 1 + xy loge x) 

 (d) (x yx – 1 + xy loge x) / (y xy – 1 + yx loge y) 

 

53. Perimeter of the cardioid r = a(1 + cos ) is  

 (a) 6a (b) 8a (c) 10a (d) 12a 

 

54. The whole length of the curve x2/3 + y2/3 = a2/3 is :  

 (a) 6a (b) 5a (c) 3a (d) 4a 
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47.      1/3              

 (a) 2 (b) 3 (c) 6 (d) 4 

 

48.       :  
  

x 1 2 3 

y 2 5 6 
 

 (a) x2 – 6x – 3 (b) –x2 – 6x – 3 (c) x2 + x (d) –x2 + 6x – 3 

 

49.       ħ4          ?  

 (a)    (b) -     

 (c)     (d)   

 

50.   f(x) = 0  a  a + ħ     ,   -    ,  
ħ     

 (a) –f '(a) / f(a) (b) –f(a) / f '(a) (c) f(a) / f "(a) (d) 
f "(a)
f '(a)

  

 

51.  222 zy
u

1
 x  ,  

z

u
z

y

u
y

u












x
x      

 (a) u (b) –u (c) u2 (d) 
2

u
 

 

52.  xy + yx = c,  
xd

dy     

 (a) – (y xy – 1 + xy loge x) / (x yx – 1 + yx loge y) 

 (b) – (y xy – 1 + yx loge y) / (x yx – 1 + xy loge x) 

 (c) (x yx – 1 + yx loge x) / (y xy – 1 + xy loge x) 

 (d) (x yx – 1 + xy loge x) / (y xy – 1 + yx loge y) 

 

53.  r = a(1 + cos )     

 (a) 6a (b) 8a (c) 10a (d) 12a 

 

54.  x2/3 + y2/3 = a2/3       

 (a) 6a (b) 5a (c) 3a (d) 4a 
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55. 
xd

d
(loge sin x2)n is equal to :   

 (a) n xxx 2 cos)sin  (log 21n2   

 (b) n x
x

x 2 
sin

1
)sin  (log

2
1n2 






  

 (c) n xx
x

x 2 cos 
sin

1
)sin  (log 2

2
1n2 






  

 (d) –n 2
2

1n2  cos 
sin

1
)sin  (log x

x
x 








 

 

56. The value of  dx dy over the region in the positive quadrant for which x + y  1 is :  

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

 

57. If f(2) = 4 and f '(2) = 1, then lim
x 2

 
2  

)2f(  f(2) 




x

xx
is equal to : 

 (a) 0 (b) 1 (c) 2 (d) –1 

 

58. The area bounded by the curves y = | x | and x2 = 4y in square units is :  

 (a) 8/3 (b) 16/3 (c) 12/5 (d) 7/5 

 

59. If Taylor’s expansion of f(x, y) = x2y + 3y – 2 in powers of (x – 1) and (y + 2) is                           
f(x, y) = –10 + A(x – 1) + B(y + 2) + ....., then values of A and B are :  

 (a) A = – 4, B = 2   (b) A = 4, B = – 4 
 (c) A = 16, B = 4   (d) A = – 4, B = 4 

 

60. The value of 
1

0





1

0
22

2

y1

dyd
x

x

x
 is : 

 (a)  log(1 + 2 ) (b) /2 log(1 – 2 ) (c) /4 log(1 – 2 ) (d) /4 log(1 + 2 ) 

 

61. Value of  
3

2

9

0

dyd
x

xx is :  

 (a) 40 (b) 57 (c) 51 (d) 46 

 

62. lim
x 1

 












1

23
2

2

x

xx
is : 

 (a) –3 (b) 2 (c) 4 (d) does not exist 
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55. 
xd

d
(loge sin x2)n    :   

 (a) n xxx 2 cos)sin  (log 21n2   

 (b) n x
x

x 2 
sin

1
)sin  (log

2
1n2 






  

 (c) n xx
x

x 2 cos 
sin

1
)sin  (log 2

2
1n2 






  

 (d) –n 2
2

1n2  cos 
sin

1
)sin  (log x

x
x 








 

 

56. x + y  1         dx dy     

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

 

57.  f(2) = 4  f '(2) = 1,  lim
x 2

 
2  

)2f(  f(2) 




x

xx
     

 (a) 0 (b) 1 (c) 2 (d) –1 

 

58.  y = | x |  x2 = 4y         

 (a) 8/3 (b) 16/3 (c) 12/5 (d) 7/5 

 

59.  (x – 1)  (y + 2)    f(x, y) = x2y + 3y – 2     
 f(x, y) = –10 + A(x – 1) + B(y + 2) + ..... ,  A  B     

 (a) A = – 4, B = 2 (b) A = 4, B = – 4 (c) A = 16, B = 4 (d) A = – 4, B = 4  

 

60. 
1

0





1

0
22

2

y1

dyd
x

x

x
     

 (a)  log(1 + 2 ) (b) /2 log(1 – 2 ) (c) /4 log(1 – 2 ) (d) /4 log(1 + 2 ) 

 

61.  
3

2

9

0

dyd
x

xx     

 (a) 40 (b) 57 (c) 51 (d) 46 

 

62. lim
x 1

 












1

23
2

2

x

xx    

 (a) –3 (b) 2 (c) 4 (d)     
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63. The value of integral x
x

xx
d  

)1(

)1(

0

24

68











is : 

 (a) 9 (b) 15 (c) 2 (d) 0 

 
64. The maximum and minimum values of the function f(x, y) = 3x + 4y on the circle                        

x2 + y2 = 1, are :  

 (a) 5, –3 (b) 3, –3 (c) 5, –5 (d) 3, –5 

 

65. The value of 


0


.
. e

–x2 
dx  is :  

 (a) π  (b) 2   (c) 2/π  (d) 4/π  

 

66. If u = u(x – y, y – z, z – x), then 
z

u

y

uu












x
is :  

 (a) 1 (b) 2(x + y + z) (c) 3 (d) 0 

 

67. If u = 
x

yz
, v = 

y

zx
, w = 

z

yx
, then 

z)y,,(

w)v,(u,

x


 is : 

 (a) 0 (b) 1 (c) 4 (d) 3 

 

68. If f(x, y) =  



 
   

xy
x2 + y2   ,  (x, y)  (0, 0)

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

 then at (0, 0) 

 (a) both fx, fy exist but lim f(x, y) does not exist. 

 (b) both fx, fy do not exist and lim f(x, y) exists. 

 (c) both fx, fy do not exist and f(x, y) is continuous.  

 (d) both fx, fy exist and f is differentiable. 

 

69. Function f(x) = 



 
 xp sin 

1
xq  ,  x  0

      0        ,  x = 0
   is continuous at x = 0 if  

 (a) p = q (b) p > q (c) p < q (d) None of the above  

 

70. The value of lim
x 0

 














0

x
.
. 

sin2t
t

 x2

 is : 

 (a) 0 (b) 1 (c) 1/2 (d) 1/3 
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63.  x
x

xx
d  

)1(

)1(

0

24

68











    

 (a) 9 (b) 15 (c) 2 (d) 0 

 
64.  x2 + y2 = 1   f(x, y) = 3x + 4y       
 (a) 5, –3 (b) 3, –3 (c) 5, –5 (d) 3, –5 

 

65. 


0


.
. e

–x2 
dx      

 (a) π  (b) 2   (c) 2/π  (d) 4/π  

 

66.  u = u(x – y, y – z, z – x),  
z

u

y

uu












x
  

 (a) 1 (b) 2(x + y + z) (c) 3 (d) 0 

 

67.  u = 
x

yz
, v = 

y

zx
, w = 

z

yx
,  

z)y,,(

w)v,(u,

x


   

 (a) 0 (b) 1 (c) 4 (d) 3 

 

68.  f(x, y) =  



 
   

xy
x2 + y2   ,  (x, y)  (0, 0)

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

   (0, 0)  

 (a) fx, fy    ,  f(x, y)        
 (b) fx, fy     ,  f(x, y)       
 (c) fx, fy       f(x, y)    
 (d) fx, fy      f    

 

69.  f(x) = 



 
 xp sin 

1
xq  ,  x  0

      0        ,  x = 0
    x = 0   ,  

 (a) p = q (b) p > q (c) p < q (d)      

 

70. lim
x 0

 














0

x
.
. 

sin2t
t

 x2

      

 (a) 0 (b) 1 (c) 1/2 (d) 1/3 
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71. The value of  



a

0

ya

0

222

22

ddy  y  a xx  is 

 (a)  a3/6 (b)  a3/3 (c)  a3/2 (d)  a3/4 

 

72. Value of  
(2,4)

(0,3)

2 dy] y)(3d )[(2y xxx along the parabola x = 2t, y = t2 + 3 is : 

 (a) 33/2 (b) 35/2 (c) 37/2 (d) 39/2 

 

73. If u(x, y) = xy 







x

y
f , then value of 















y

u
y

u

x
x is : 

 (a) 0 (b) 
2

u
 (c) u (d) 2u 

 

74. Value of xy (x + y) dx dy over the area bounded by y = x2 and y = x is :  

 (a) 1/56 (b) 3/56 (c) 5/56 (d) 7/56 

 

75. Function f(x, y) = 



 
  

x2 – y2

x2 + y2   ; (x, y)  (0, 0)

      0          (x, y) = (0, 0)
  is  

 (a) continuous at (0, 0)  (b) discontinuous at (0, 0) 
 (c) continuous at every point  (d) None of the above  

 

76. Solution of the differential equation (y2 ex + 2xy) dx – x2 dy = 0 is :  

 (a) ex – 
y

2x
= C (b) ex + 

y

2x
= C (c) ex = C/y (d) ex + y2 x = C 

 

77. Solution of differential equation (D2 – 4D + 3) y = e2x sin 3x, where D  
xd

d
 is  

 (a) y = C1 ex + C2 e3x – 
10

1
e2x sin 3x 

 (b) y = C1 ex + C2 e3x + 
10

1
e2x sin 3x 

 (c) y = C1 ex + C2 e3x + 
10

1
e2x cos 3x 

 (d) y = C1 ex + C2 e3x – 
20

1
e2x cos 3x 
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71.  



a

0

ya

0

222

22

ddy  y  a xx      

 (a)  a3/6 (b)  a3/3 (c)  a3/2 (d)  a3/4 

 

72.  x = 2t, y = t2 + 3  ,  
(2,4)

(0,3)

2 dy] y)(3d )[(2y xxx      

 (a) 33/2 (b) 35/2 (c) 37/2 (d) 39/2 

 

73.  u(x, y) = xy 







x

y
f ,  















y

u
y

u

x
x      

 (a) 0 (b) 
2

u
 (c) u (d) 2u 

 

74. y = x2  y = x     xy (x + y) dx dy     

 (a) 1/56 (b) 3/56 (c) 5/56 (d) 7/56 

 

75.  f(x, y) = 



 
  

x2 – y2

x2 + y2   ; (x, y)  (0, 0)

      0          (x, y) = (0, 0)
    

 (a) (0, 0)      (b) (0, 0)    
 (c)       (d)      

 

76.   (y2 ex + 2xy) dx – x2 dy = 0     

 (a) ex – 
y

2x
= C (b) ex + 

y

2x
= C (c) ex = C/y (d) ex + y2 x = C 

 

77.   (D2 – 4D + 3) y = e2x sin 3x,  D  
xd

d
    

 (a) y = C1 ex + C2 e3x – 
10

1
e2x sin 3x 

 (b) y = C1 ex + C2 e3x + 
10

1
e2x sin 3x 

 (c) y = C1 ex + C2 e3x + 
10

1
e2x cos 3x 

 (d) y = C1 ex + C2 e3x – 
20

1
e2x cos 3x 
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78. Particular integral of the differential equation D2y + Dy – 2y = ex, where D  
xd

d
 is : 

 (a) 
2

1
x ex (b) x ex (c) 

3

1
x ex (d) 

2

ex

 

 

79. Integrating factor of the differential equation 






















4

y

4
d

23

y
y

223 xx
x

x
dy = 0 is : 

 (a) x (b) x2 (c) x3 (d) x4
 

 

80. Solution of the differential equation y2 + x2 
xd

dy
= xy

xd

dy
is : 

 

 (a) y = C ex/y (b) x = C ey/x (c) y = C ey/x (d) x = C ex/y
 

 

81. If Q is any function of x and  is a constant, then 
D

Q
is :  

 (a) e–x

.

.e
x Q dx   (b) 

.
.e
x Q dx 

 (c) 
.

.e
–x Q dx   (d) ex


.

.e
–x Q dx 

 

82. Solution of the differential equation 0
d

dy

d

yd
2

2


xx

x is  

 (a) y = C x + k (b) y = C log x + k (c) y = C ex + k (d) y = C e2x + k 

 

83. y = emx is a part of complementary function of the differential equation R,Qy
d

dy
P

d

yd
2

2


xx

 

if  

 (a) m2 + Pm + Q = 0  (b) 1 + Pm + m2Q = 0 

 (c) P + Qx = 0   (d) 1 + Pm2 + mQ = 0 

 

84. Singular solution of the differential equation y = px + p – p2 is : 

 (a) y = 
2

1 x
 (b) y = 

 
2

1 2x
 (c) y = 

 
4

1 2x
 (d) y = 

4

1 x
 

 

85. The integrating factor of the differential equation (x log x) 
xd

dy
+ y = 2 log x is : 

 (a) ex (b) log (log x) (c) x (d) log x 
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78.   D2y + Dy – 2y = ex,  D  
xd

d
      

 (a) 
2

1
x ex (b) x ex (c) 

3

1
x ex (d) 

2

ex

 

 

79.   






















4

y

4
d

23

y
y

223 xx
x

x
dy = 0      

 (a) x (b) x2 (c) x3 (d) x4
 

 

80.   y2 + x2 
xd

dy
= xy

xd

dy     

 

 (a) y = C ex/y (b) x = C ey/x (c) y = C ey/x (d) x = C ex/y
 

 

81.  Q, x         ,  
D

Q       

 (a) e–x

.

.e
x Q dx   (b) 

.
.e
x Q dx 

 (c) 
.

.e
–x Q dx   (d) ex


.

.e
–x Q dx 

 

82.   0
d

dy

d

yd
2

2


xx

x     

 (a) y = C x + k (b) y = C log x + k (c) y = C ex + k (d) y = C e2x + k 

 

83.   RQy
d

dy
P

d

yd
2

2


xx

     y = emx ,   

 (a) m2 + Pm + Q = 0  (b) 1 + Pm + m2Q = 0 

 (c) P + Qx = 0   (d) 1 + Pm2 + mQ = 0 

 

84.   y = px + p – p2      

 (a) y = 
2

1 x
 (b) y = 

 
2

1 2x
 (c) y = 

 
4

1 2x
 (d) y = 

4

1 x
 

 

85.   (x log x) 
xd

dy
+ y = 2 log x      

 (a) ex (b) log (log x) (c) x (d) log x 
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86. The sum of order and degree of the differential equation 
xd

dy
= 
.

.

3
1

2

d

dy
1






















x
dx is : 

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

 

87. Particular Integral of the differential equation (D2 + 9)y = 2 sin2 x, where D  
xd

d
 is : 

 (a) 
5

2cos

9

1 x
  (b) 

5

2cos

9

1 x
  (c) 

5

2sin
9

x
  (d) 

5

2sin

9

1 x
  

 

88. Complete solution of the differential equation 
x

x
x

x
d

dy
3

d

yd
2

2
2  + 4y = 0 is : 

 (a) y = C1 e2x + C2 x e2x  (b) y = C1 x2 + C2 x2 logex
 

 (c) y = C1 x + C2 x logex
 (d) y = C1 x3 + C2 e

x 

 

89. The value of )a(sin
aD

1
22

x


is : 

 





 

xd

d
D where  

 (a) x
x

acos
a2


 (b) x

x
asin 

a2


 (c) 2a cos ax (d) 2x sin ax 

 
90. Orthogonal trajectories of the family of parabolas y = cx2 will be  

 (a) Family of straight lines (b) Family of circles 
 (c) Family of parabolas  (d) Family of ellipses  

 

91. Function 
z

zsin
has 

 (a) an essential singularity  (b) removable singularity at z = 0 
 (c) no singularity    (d) singularity at  

 

92. Value of 


C

 
.
. | z | dz, where C is the left of the unit circle |z| = 1 from z = –i to z = i is  

 (a) 0 (b) i (c) 2i (d) 2 

 

93. Value of the integral 


C

 
.
.e

iz dz, where C is the boundary of the triangle with vertices at the 

points 1 + i, –1 + i, –1 – i, is : 

 (a) 1/2 (b) 0 (c) 1 (d) 2 
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86.   
xd

dy
= 
.

.

3
1

2

d

dy
1






















x
dx   (order)   (degree)     

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

 

87.   (D2 + 9)y = 2 sin2 x,  D  
xd

d
      

 (a) 
5

2cos

9

1 x
  (b) 

5

2cos

9

1 x
  (c) 

5

2sin
9

x
  (d) 

5

2sin

9

1 x
  

 

88.   
x

x
x

x
d

dy
3

d

yd
2

2
2  + 4y = 0      

 (a) y = C1 e2x + C2 x e2x  (b) y = C1 x2 + C2 x2 logex
 

 (c) y = C1 x + C2 x logex
 (d) y = C1 x3 + C2 e

x 

 

89. )a(sin
aD

1
22

x


    

 



 D  

d
dx   

 (a) x
x

acos
a2


 (b) x

x
asin 

a2


 (c) 2a cos ax (d) 2x sin ax 

 
90.    y = cx2     

 (a)      (b)    

 (c)     (d)    

 

91.  
z

zsin    

 (a)     (b)   z = 0 

 (c)      (d)    

 

92. 


C

 
.
. | z | dz   ,  C, z = –i  z = i   |z| = 1      

 (a) 0 (b) i (c) 2i (d) 2 

 

93.  


C

 
.
.e

iz dz,  C     ,    1 + i, –1 + i, –1 – i,     

 (a) 1/2 (b) 0 (c) 1 (d) 2 
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94. The equation |Z – 1| = |Z + i|, where Z is complex variable, represents  

 (a) a line, whose slope is 1.  
 (b) a line, whose slope is –1. 
 (c) an ellipse, whose foci are at Z = 1, –i. 
 (d) a circle through origin. 

 

95. The value of  C 1)3)(z  (z

dz
, where C : |z| = 2 is a clockwise circle, is  

 (a) 
2

πi
 (b) 

2

πi
 (c) i (d) –i 

 
96. Which of the following function is conformal transformation ?  

 (a) f(z) = 3z2 – 6z in |z|  2 (b) f(z) = z2 in |z – a|  C, a > C  0
 a , C   

  

 (c) f(z) = sin –z  in z - plane (d) f(z) = z5 – 5z in |z|  3 

 

97. If f(z) = 
z

z
, then lim

z 0
 f(z) is  

 (a) 1 (b) –1 (c) does not exist (d) None of these  

 

98. Sum of residues of the function f(z) = 
z cos z

zsin 
at its poles inside the circle |z| = 2 is :  

 (a) 0 (b) 

 2

 (c) 

2

 (d) 
2


 

 
99. For the function f(z) = e1/z, z = 0 is a/an 

 (a) Isolated essential singularity  (b) Non-isolated singularity 
 (c) Removable singularity  (d) None of these  

 

100. Argument of the complex number 
2i)(14i

i2




is :  

 (a) – cot–1 2 (b) cot–1 2 (c) –tan–1 2 (d) tan–1 2 

 

101. The function f(z) = –z is  

 (a) Analytic everywhere (b) Not analytic anywhere 
 (c) Analytic only at z = 1 (d) Analytic only at z = 0  

 

102. If the principal part of the Laurent’s series vanishes, then this series reduces to :  

 (a) Cauchy’s series (b) Maclaurin’s series (c) Taylor’s series (d) None of these  

 

103. Value of 


C

 
.
. 4

3z

4)(z

e


 dz, where C is |z| = 5, is  

 (a) 8 i e–12 (b) 9 i e–12 (c) 6 i e–8 (d) 3 i e–4
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94.  |Z – 1| = |Z + i|,  Z    ,    
 (a)   ,   1   (b)   ,   –1   
 (c)  ,   Z = 1, –i    (d)          

 

95.  C 1)3)(z  (z

dz
,  C : |z| = 2    ,    

 (a) 
2

πi
 (b) 

2

πi
 (c) i (d) –i 

 

96.          ? 

 (a) f(z) = 3z2 – 6z, |z|  2  (b) f(z) = z2, |z – a|  C, a > C  0
 a , C   

  

 (c) f(z) = sin –z,  z –   (d) f(z) = z5 – 5z, |z|  3  
 

97.  f(z) = 
z

z
,  

z 0
 f(z)  

 (a) 1 (b) –1 (c)    (d)     

 

98.  f(z) = 
z cos z

zsin    |z| = 2  ,   ()       

 (a) 0 (b) 

 2

 (c) 

2

 (d) 
2


 

 

99.  f(z) = e1/z   z = 0  
 (a)     (b)   
 (c)     (d)     

 

100.   
2i)(14i

i2



      

 (a) – cot–1 2 (b) cot–1 2 (c) –tan–1 2 (d) tan–1 2 

 

101.  f(z) = –z  
 (a)     (b)      
 (c)  z = 1   (d)  z = 0   

 

102.         ,       : 

 (a)    (b)    (c)    (d)     

 

103. 


C

 
.
. 4

3z

4)(z

e


 dz  ,  C  |z| = 5,  

 (a) 8 i e–12 (b) 9 i e–12 (c) 6 i e–8 (d) 3 i e–4
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104. Radius of convergence of the series ...z
852

531
z

52

31

2

z 32 







  is  

 (a) 0 (b) 1/2 (c) 2/3 (d) 3/2 

 

105. Radius of convergence of the power series 
n=1


. 

n

n

n

z
is : 

 (a) 0 (b) 1 (c) 2 (d)  

 
106. Value of lim

z  0
 (cos z)1/z2

 is : 

 (a) e–1/2 (b) e1/2 (c) e2 (d) e–2
 

 

107. Fixed points of the bilinear transformation w = 
2z

z


are 

 (a) 0, 2 (b) 2, 3 (c) 0, 3 (d) 1, 3 

 

108. Value of 


C

 
.
. 1z

1
2 

dz, where C : |z + i| = 1, is : 

 

 (a) 0 (b) –/2 (c) – (d) 1 

 

109. Laurent series expansion of the function f(z) = 
3)1)(z(z

1


, valid in the region 0 < |z + 1| < 2, 

is  

 (a) ...1)(z
16

1
1)(z

8

1

4

1

2z

1 2   

 (b) ...
16

1)  (z

8

1)  (z

4

1

1)  2(z

1 2










  

 (c) ...
16

1)  (z

8

1)  (z

4

1

1) 2(z

1 2










 

 (d) ...
16

z

8

z

4

1

z

1 2

  

 

110. The value of the 


C

 
.
. z

dz
, where C : |z| = 3, is  

 (a) 0 (b) 1 (c) 2i (d) 
i2

1


 

 

111. Every homogeneous equation of second degree in x, y, z represents :  

 (a) Sphere   (b) cone with vertex at the origin 
 (c) cylinder   (d) circle 
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104.  ...z
852

531
z

52

31

2

z 32 







      

 (a) 0 (b) 1/2 (c) 2/3 (d) 3/2 

 

105.   
n=1


. 

n

n

n

z       

 (a) 0 (b) 1 (c) 2 (d)  

 
106. lim

z  0
 (cos z)1/z2

     

 (a) e–1/2 (b) e1/2 (c) e2 (d) e–2
 

 

107.   w = 
2z

z


    

 (a) 0, 2 (b) 2, 3 (c) 0, 3 (d) 1, 3 

 

108. 


C

 
.
. 1z

1
2 

dz,  C : |z + i| = 1,     

 

 (a) 0 (b) –/2 (c) – (d) 1 

 

109.  f(z) = 
3)1)(z(z

1


     ,   0 < |z + 1| < 2     ,  

 (a) ...1)(z
16

1
1)(z

8

1

4

1

2z

1 2   

 (b) ...
16

1)  (z

8

1)  (z

4

1

1)  2(z

1 2










  

 (c) ...
16

1)  (z

8

1)  (z

4

1

1) 2(z

1 2










 

 (d) ...
16

z

8

z

4

1

z

1 2

  

 

110. 


C

 
.
. z

dz
  ,  C : |z| = 3 ,  

 (a) 0 (b) 1 (c) 2i (d) 
i2

1


 

 

111. x, y, z        :  

 (a)    (b) ,      
 (c)    (d)  
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112. The equation of a plane through the point P(2, 3, –1) and orthogonal to OP, where O denotes 
origin, is :  

 (a) 2x + 3y – z = 14  (b) x + 3y – z = 12 
 (c) 2x + y – z = 8   (d) 2x + 3y + z = 12 

 

113. The angle between the lines whose direction cosines are given by l2 + m2 – n2 = 0,                          
l + m + n = 0 is :  

 (a) cos–1 







2

1
 (b) cos–1









3

1
 (c) /6 (d) /3 

 

114. Radius of the circle given by x2 + y2 + z2 – 2y – 4z – 11 = 0, x + 2y + 2z = 15 is :  

 (a) 5  (b) 6  (c) 7  (d) 3 

 

115. Equation of the plane containing the lines 
4

3z

3

2y

2

1 





x
; 

5

4z

4

3y

4

2 





x
 is : 

 (a) 2x – 2y – z + 5 = 0  (b) x – 2y + z = 0 
 (c) 3x – 2y + z = 4   (d) 2x + y – z = 2 

 

116. Radius of a right circular cylinder having base curve x2 + y2 + z2 = 9, x – y + z = 3 is : 

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

 
117. Which of the following equation represents ellipse ?  

 (a) r(1 + cos ) = 4   (b) r(2 + cos ) = 4 

 (c) r(1 + 3 cos ) = 4  (d) r(1 – 5 sin ) = 4 

 
118. Distance between the parallel planes  
  x + 4y + 3z + 4 = 0  
  2x + 8y + 6z + 9 = 0 is :  

 (a) 
52

13
 (b) 

52

11
 (c) 

52

26
 (d) 5 

 

119. Centre of the sphere x2 + y2 + z2 – 6x + 2y – 10z + 16 = 0 is :  

 (a) (6, –2, 10)   (b) (–3, 1, –5) 
 (c) (–6, 2, –10)   (d) (3, –1, 5) 

 
120. Image of the point (2, 3, 5) with respect to the plane x – y + z + 2 = 0 is :  

 (a) (1, 2, –3)   (b) (5, –3, 7) 
 (c) (–2, 7, 1)   (d) (5, 3, 7) 
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112.  P(2, 3, –1)      OP     ,  O     
 ,  :  

 (a) 2x + 3y – z = 14  (b) x + 3y – z = 12 

 (c) 2x + y – z = 8   (d) 2x + 3y + z = 12 

 

113.       ,    l2 + m2 – n2 = 0, l + m + n = 0      :  

 (a) cos–1 







2

1
 (b) cos–1









3

1
 (c) /6 (d) /3 

 

114. x2 + y2 + z2 – 2y – 4z – 11 = 0, x + 2y + 2z = 15          

 (a) 5  (b) 6  (c) 7  (d) 3 

 

115.  
4

3z

3

2y

2

1 





x
; 

5

4z

4

3y

4

2 





x
        : 

 (a) 2x – 2y – z + 5 = 0  (b) x – 2y + z = 0 

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

 

116.   x2 + y2 + z2 = 9, x – y + z = 3         

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

 

117.           ?  

 (a) r(1 + cos ) = 4   (b) r(2 + cos ) = 4 

 (c) r(1 + 3 cos ) = 4  (d) r(1 – 5 sin ) = 4 

 

118.   
  x + 4y + 3z + 4 = 0  

  2x + 8y + 6z + 9 = 0       

 (a) 
52

13
 (b) 

52

11
 (c) 

52

26
 (d) 5 

 

119.  x2 + y2 + z2 – 6x + 2y – 10z + 16 = 0    :  

 (a) (6, –2, 10) (b) (–3, 1, –5) (c) (–6, 2, –10) (d) (3, –1, 5)  

 

120.  (2, 3, 5)    x – y + z + 2 = 0    :  

 (a) (1, 2, –3) (b) (5, –3, 7) (c) (–2, 7, 1) (d) (5, 3, 7)  
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121. Equation of the straight line x – y = 0, z = 1 in symmetric form is :  

 (a) 
1

1z

1

1y

1

1 





x
  (b) 

1

1z

1

y

1




x
 

 (c) 
1

z

0

1y

0

1





x
  (d) 

0

1z

1

y

1




x
 

 

122. The conic 5x2 – 6xy + 5y2 + 26x + 22y + 29 = 0 is a/an :  

 (a) parabola (b) circle (c) hyperbola (d) ellipse 

 
123. Equation r = 2a sin  represents a/an :  

 (a) circle (b) parabola (c) hyperbola (d) ellipse 

 
124. Equation of a plane parallel to x-axis is : 

 (a) ax + by + cz + d = 0, a  0 (b) ax + cz + d = 0, a  0 
 (c) by + cz + d = 0,b  0, c  0 (d) ax + by + d = 0, a  0, b  0 

 
125. If , ,  are the angles that a line makes with the coordinate axes, then  

  sin2  + sin2  + sin2  is equal to : 

 (a) 0 (b) 1 (c) 2 (d) 3 

 
126. Necessary and sufficient condition for the equilibrium of system of forces having the 

resultant of forces as R and resultant couple as G is :  

 (a) G = 0  (b) R = 0, G = 0  (c) R = 0, G  0 (d) R  0, G = 0 

 
127. Pedal equation of a central orbit is :  

 (a) 
ħ
p 

dp
dr = f  (b) 

p
ħ 

dp
dr = f  (c) 

ħ2

p3 
dp
dr = f  (d) 

p2

ħ3 
dp
dr = f  

 
128. Cartesian equation of common catenary, where symbols have their usual meanings, is :  

 (a) y = C sin h 







C

x
  (b) y = C tan h 








C

x
 

 (c) y = C sec h 







C

x
  (d) y = C cos h 








C

x
 

 

129. If T is the tension at any point P of a common catenary and To is tension at its lowest point 

A, and W is the weight of the arc AP of the catenary, then  

 (a) T2 – 2
oT = W2 (b) T2 + 2

oT = W2 (c) T2 + 2
oT = 3W2 (d) T2 – 2

oT = 2W2
 

 

130. Tension in a common catenary is maximum at :  

 (a) lowest point (b) highest point (c) every point (d) None of these  
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121.   x – y = 0, z = 1       : 

 (a) 
1

1z

1

1y

1

1 





x
  (b) 

1

1z

1

y

1




x
 

 (c) 
1

z

0

1y

0

1





x
  (d) 

0

1z

1

y

1




x
 

 

122.  5x2 – 6xy + 5y2 + 26x + 22y + 29 = 0 ,  :  

 (a)  (b)  (c)  (d)  

 

123.  r = 2a sin      

 (a)  (b)  (c)  (d)  

 

124. x-       : 

 (a) ax + by + cz + d = 0, a  0 (b) ax + cz + d = 0, a  0 
 (c) by + cz + d = 0,b  0, c  0 (d) ax + by + d = 0, a  0, b  0 

 

125.  , ,           ,  
  sin2  + sin2  + sin2    : 

 (a) 0 (b) 1 (c) 2 (d) 3 

 

126.   ,    R     G ,        
  :  

 (a) G = 0  (b) R = 0, G = 0  (c) R = 0, G  0 (d) R  0, G = 0 

 

127.        

 (a) 
ħ
p 

dp
dr = f  (b) 

p
ħ 

dp
dr = f  (c) 

ħ2

p3 
dp
dr = f  (d) 

p2

ħ3 
dp
dr = f  

 

128.     ,      ,  : 

 (a) y = C sin h 







C

x
  (b) y = C tan h 








C

x
 

 (c) y = C sec h 







C

x
  (d) y = C cos h 








C

x
 

 

129.       P   T     A   To   W  
  AP   ,  

 (a) T2 – 2
oT = W2 (b) T2 + 2

oT = W2 (c) T2 + 2
oT = 3W2 (d) T2 – 2

oT = 2W2
 

 

130.       : 

 (a)    (b)    (c)    (d)     
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131. Acceleration at a point of a particle moving along a curve with uniform speed v and radius 
of curvature , will be :  

 (a) v2/ (b) v2/2 (c) 2/v (d) v/ 

 
132. If the differential equation of simple harmonic motion of a particle is : 

  
2

2

d

yd

x
= –x 

 then its time period is : 

 (a) 2   (b)    (c) 2/   (d) /   

 

133. If (–x, –y) are the coordinates of centre of gravity of a plane area, which is symmetrical about 

y-axis, then value of –x is :  

 (a) 
 x2y dx

 y dx
  (b) 1 (c) 2 (d) 0 

 
134. The central acceleration for the law of force towards the pole under which moving particle 

describes the curve rn = an cos n is :  

 (a) proportional to r2n + 3 (b) inversely proportional to r2n + 3 

 (c) equal to rn + 2   (d) None of the above  

 
135. A particle is describing an ellipse under a force to a pole in a central orbit motion, then the 

law of force is :  

 (a) f  – 
3r

1
 (b) f  

2r

1
 (c) f  r2 (d) f  – r2

 

 

136. A horizontal shelf is moved up and down with simple harmonic motion of period 
2

1
second. 

What is the admissible amplitude in order that a weight placed on the shelf may not be jerked 
off ?  

 (a) g/82 (b) g/42 (c) g/22 (d) g/162
 

 
137. If the particle moves along a circle of radius r with centre at pole, then its radial acceleration 

is given by :  

 (a) r – r
2 (b) r + r2  (c) r + r

2 (d) r
2

 

 
138. Transverse velocity of a particle is given by :  

 (a) r2  (b) r
2 (c) r

 (d) r + r
2

 

 
139. The equation of the line of action of the single resultant of a system of coplanar forces is :  

 (a) xY + yX = G (b) xY – yX = G (c) yX – xY = G (d) xX + yY = G 
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131.       v     ,       ,  :  

 (a) v2/ (b) v2/2 (c) 2/v (d) v/ 

 
132.          : 

  
2

2

d

yd

x
= –x , 

      : 
 (a) 2   (b)    (c) 2/   (d) /   

 

133.  (–x, –y)   ,  y-    ,      ,  –x      

 (a) 
 x2y dx

 y dx
  (b) 1 (c) 2 (d) 0 

 
134.         ,      rn = an cos n  ,  :  

 (a) r2n + 3      (b) r2n + 3      

 (c) rn + 2       (d)      

 
135.                     ,    

   :  

 (a) f  – 
3r

1
 (b) f  

2r

1
 (c) f  r2 (d) f  – r2

 

 

136.     
2

1               ,   

           ?  

 (a) g/82 (b) g/42 (c) g/22 (d) g/162
 

 
137.          r     ,        

  :  

 (a) r – r
2 (b) r + r2  (c) r + r

2 (d) r
2

 

 
138.         :  

 (a) r2  (b) r
2 (c) r

 (d) r + r
2

 

 
139.              :  

 (a) xY + yX = G (b) xY – yX = G (c) yX – xY = G (d) xX + yY = G 
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140. At an apse of a central orbit, the tangent is :  

 (a) coincident with radius vector  (b) parallel to radius vector  
 (c) perpendicular to radius vector  (d) None of these  

 
141. A particle is falling under gravity in a medium whose resistance varies as the square of 

velocity v, then  
 (where V2 = g/k, V is escape velocity)  

 (a) v = V(1 – e–2gx/V2
)  (b) v2 = V2(1 – e–2gx/V2

) 

 (c) v = V(1 + e–2gx/V2
)  (d) v2 = V2(1 + e2gx/V2

) 

 

142. If the law of motion in a straight line is given by s = 
2

1
vt, then the acceleration is :  

 (a) constant    (b) directly proportional to t  
 (c) directly proportional to v (d) inversely proportional to t  

 
143. Virtual work done by the thrust T in an extensible rod of length l is :  

 (a) –Tl (b) Tl (c)  Tl (d) 0 

 
144. The centre of gravity of a solid right circular cone of height ħ is at a distance x from the 

vertex along vertical height, then x is : 

 (a) 
3ħ
4   (b) 

ħ
2  (c) 

ħ
3  (d) 

ħ
5  

 
145. Maximum velocity of the particle in a simple harmonic motion having amplitude “A” is :  

 (a) A  (b) A  (c) A (d) A  

 
146. If f : [a, b]   is Riemann integrable and |f(x) |  M, for all x  [a, b], then 

 (a) 
b

a

f  M (b – a)  (b) 
b

a

f  M (b – a) 

 (c) 
b

a

f  M (b – a)  (d) 
b

a

f  M (b – a) 

 
147. Let Q denote the set of rational numbers. Then the set of limit points of set Q in the set of 

real numbers  is : 

 (a) Q (b)  (c) finite set (d)  – Q 

 
148. Every Cauchy sequence has a...  

 (a) convergent subsequence (b) increasing subsequence 
 (c) decreasing subsequence (d) positive subsequence  
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140.          :  

 (a)      (b)     
 (c)      (d)     

 

141.           ,    v     ,  
 ( V2 = g/k, V   ) 

 (a) v = V(1 – e–2gx/V2
)  (b) v2 = V2(1 – e–2gx/V2

) 

 (c) v = V(1 + e–2gx/V2
)  (d) v2 = V2(1 + e2gx/V2

) 

 

142.         s = 
2

1
vt    ,    :  

 (a)  (b) t   (c) v   (d) t   

 

143.   ,   l ,   () T       :  

 (a) –Tl (b) Tl (c)  Tl (d) 0 

 

144.    ,   ħ ,        x     
,  x  : 

 (a) 
3ħ
4   (b) 

ħ
2  (c) 

ħ
3  (d) 

ħ
5  

 

145. “A”                

 (a) A  (b) A  (c) A (d) A  

 

146.  f : [a, b]        x  [a, b]   |f(x) |  M,  

 (a) 
b

a

f  M (b – a)  (b) 
b

a

f  M (b – a) 

 (c) 
b

a

f  M (b – a)  (d) 
b

a

f  M (b – a) 

 

147.  Q                ,  

Q       : 

 (a) Q (b)  (c)   (d)  – Q 

 

148.      ...  

 (a)     (b)   

 (c)     (d)   
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149. If a sequence {an} is convergent, then series 
n=1


. an... 

 (a) is divergent    (b) is convergent 
 (c) may or may not be convergent  (d) None of these  

 

150. lim
n  

















 nn

1
.....

3n

1

2n

1

1n

1
is equal to : 

 (a) log n  (b) log 6 (c) log 2 (d) log 4 

 

151. The series ....
!4

4

!3

3

!2

2
1

2222


xxx

is convergent if  

 (a) x 
e

1
 (b) x 

e

1
 (c) x 

e

1
only (d) x 

e

1
 

 
152. The greatest increase of the function u = xy z2 at the point (1, 0, 3) is : 

 (a) 3 (b) 6 (c) 9 (d) 12 

 

153. If y = |x – 2| + |x – 4| is for all x  , then value of 
xd

dy
at x = 1 is : 

 (a) 1 (b) 2 (c) –2 (d) Does not exist 

 

154. If w = x + 2y + z2, x = 
s

r
, y = r2 + ln s, z = 2r, then which of the following is correct ?  

 (a) 
r

w




= 
s

1
+ 12r (b) 

s

w




= 
s

2
+ rs2 (c) 

r

w




= 
s

1
– 12 r (d) 

s

w




= 
2s

2
+ r2s 

 
155. Let f : [a, b]   be a function. Then f is not Riemann integrable on [a, b], if f is a :  

 (a) step function   (b) continuous function 
 (c) monotonic function  (d) bounded function  

 
156. The system of equations 8x + 12y = 10, 12x + 18y = 14  has : 

 (a) unique solution    (b) no solution 
 (c) infinite solutions  (d) None of these  

 
157. If the sequence is decreasing, then it  

 (a) converges to its infimum  (b) diverges 
 (c) may converge to its infimum (d) is bounded  

 

158. If f(x, y) = |y| x , then which of the following is not true ?  

 (a) f(x, y) is continuous at (0, 0). (b) fx(0, 0), fy(0, 0) exist. 

 (c) f(x, y) is differentiable at (0, 0). (d) None of the above  
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149.   {an}  ,   
n=1


. an... 

 (a)       (b)    
 (c)         (d)     

 

150. lim
n  

















 nn

1
.....

3n

1

2n

1

1n

1     : 

 (a) log n  (b) log 6 (c) log 2 (d) log 4 

 

151.  ....
!4

4

!3

3

!2

2
1

2222


xxx   ,  

 (a) x 
e

1
 (b) x 

e

1
 (c) x 

e

1   (d) x 
e

1
 

 
152.  u = xy z2   (1, 0, 3)      

 (a) 3 (b) 6 (c) 9 (d) 12 

 

153.  y = |x – 2| + |x – 4| ,  x    ,  x = 1  
xd

dy     

 (a) 1 (b) 2 (c) –2 (d)     

 

154.  w = x + 2y + z2, x = 
s

r
, y = r2 + ln s, z = 2r ,         ?  

 (a) 
r

w




= 
s

1
+ 12r (b) 

s

w




= 
s

2
+ rs2 (c) 

r

w




= 
s

1
– 12 r (d) 

s

w




= 
2s

2
+ r2s 

 
155.  f : [a, b]        [a, b]   f     ,  f  : 

 (a)   (b)   (c)   (d)   

 
156.    8x + 12y = 10, 12x + 18y = 14     

 (a)   (b)    (c)   (d)     

 

157.    ,   

 (a)        (b)     
 (c)         (d)    

 

158.  f(x, y) = |y| x ,         ?  

 (a) f(x, y)  , (0, 0)  (b) fx(0, 0), fy(0, 0)     
 (c) f(x, y)  , (0, 0)  (d)      
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159. Let f : [a, b]   be piecewise continuous function but not Riemann integrable on [a, b], 
then f is  

 (a) unbounded (b) bounded (c) differentiable (d) None of these  

 
160. Let (X, d) be a metric space and let {xn} and {yn}be arbitrary Cauchy sequences in X. Then 

which of the following statement is true ?  

 (a) Sequence {d(xn, yn)} converges as n   

 (b) Sequence {d(xn, yn)} converges only if X is complete  

 (c) No conclusion can be drawn about convergence of {d(xn, yn)} 

 (d) None of the above 

161. For what value of a, the integral  

a

1
2 1

d

x

x
is improper integral ?  

 (a) a = 0 (b) a  1 (c) a   (d) a =  

 
162. Let S be the set of all rational numbers in (0, 1). Then which of the following is true ?  

 (a) S is a closed subset of real numbers . 
 (b) S is not closed subset of . 
 (c) S is an open subset of . 
 (d) every x (0, 1) – S is not a limit point of S.  

 

163. The value of lim
(x, y) (0, 0)

 
y

y33




x

x
 

 (a) exists and equal to 0  (b) exists and equal to 1 
 (c) does not exist   (d) exists and equal to –1  

 

164. Value of 


0

2
.
.[x] dx2, where [x] is the greatest integer not exceeding x, is  

 (a) 0 (b) 1 (c) –1 (d) 3 

 

165. Mean value of the function f(x) = 



 
 x + 1   , 0  x  1
      2    , 1 < x   2 is :  

 (a) 
2

5
 (b) 

4

5
 (c) 

2

7
 (d) 

4

7
 

 
166. Given the linear programming problem :  
  Maximize  Z = x1 + 3x2 

  such that  3x1 + x2  3, 

   x1  0, x2  0 

 Then optimum value of the objective function will be :  

 (a) 1 (b) 3 (c) 9 (d) 4 
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159.  f : [a, b]         [a, b]     ,  f  
 (a)  (b)  (c)  (d)     

 

160.  (X, d)      {xn}  {yn}     X          
  ?  

 (a)  {d(xn, yn)}  ,  n   

 (b)  {d(xn, yn)}      X    
 (c) {d(xn, yn)}               
 (d)      

161. a        

a

1
2 1

d

x

x     ?  

 (a) a = 0 (b) a  1 (c) a   (d) a =  

 

162.  S, (0, 1)                 ?  

 (a) S         
 (b) S,        
 (c) S,       
 (d)  x (0, 1) – S, S       

 

163. lim
(x, y) (0, 0)

 
y

y33




x

x     

 (a)    0     (b)    1     
 (c)       (d)    –1     

 

164. 


0

2
.
.[x] dx2,  [x], x        ,    

 (a) 0 (b) 1 (c) –1 (d) 3 

 

165.  f(x) = 



 
 x + 1   , 0  x  1
      2    , 1 < x   2       

 (a) 
2

5
 (b) 

4

5
 (c) 

2

7
 (d) 

4

7
 

 

166.       :  
  Z = x1 + 3x2     
  3x1 + x2  3, 

  x1  0, x2  0 

        :  

 (a) 1 (b) 3 (c) 9 (d) 4 
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167. Maximum number of the basic solutions for the system of equations 

  x1 + 2x2 + x3 = 4 

  2x1 + x2 + 5x3 = 5 

 is : 

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

 

168. In the formulation of transportation problem with 2 supply points and 3 demand points, how 
many minimum number of constraints are required ?  

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

 

169. If there is no feasible region in a linear programming problem, then the problem has :  

 (a) infinite solution   (b) finite solution 

 (c) no solution   (d) unbounded solution  

 

170. Simplex method to solve linear programming problem was developed by  

 (a) Newton (b) Lagrange (c) George Dantzig (d) Euler  

 

171. In Vogel’s approximation method, that row or column of transportation matrix is selected 
for which penalty is : 

 (a) zero (b) largest (c) smallest (d) None of the above  

 

172. In a m × n transportation problem, degeneracy is said to occur if the number of allocations 
are  

 (a) equal to m + n – 1  (b) less than m + n – 1 

 (c) more than m + n – 1  (d) less than m – n – 1  

 

173. A basic feasible solution of a linear programming problem is said to be degenerate if  

 (a) atleast one solution is negative. 

 (b) atleast one solution is zero. 

 (c) no solution is zero. 

 (d) no solution is negative. 

 

174. Assignment problem is a special type of  

 (a) non linear programming problem  (b) transportation problem  

 (c) dual problem of a LPP  (d) None of the above  

 

175. In a m × m assignment problem, the number of all possible assignments is :  

 (a) m (b) m – m (c) mm (d) m  
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167.    

  x1 + 2x2 + x3 = 4 

  2x1 + x2 + 5x3 = 5 

         : 

 (a) 1 (b) 2 (c) 3 (d)  

 

168. 2    3                
   ? 

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

 

169.           ,      : 

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

 

170.              

 (a)   (b)   (c)    (d)   

 

171.               ,      : 

 (a)  (b)  (c)  (d)      

 

172.  m × n       ,     

 (a) m + n – 1     (b) m + n – 1     
 (c) m + n – 1     (d) m – n – 1     

 

173.            ,  

 (a)         (b)         
 (c)        (d)        

 

174.       

 (a)      (b)     
 (c)          (d)      

 

175.  m × m          : 

 (a) m (b) m – m (c) mm (d) m  
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176. Any solution to a linear programming problem which satisfies the non-negativity restrictions 
is called : 

 (a) optimum solution  (b) basic solution 

 (c) feasible solution  (d) None of the above  

 

177. If due to some restrictions, the assignment of a particular job is not done in an assignment 
problem, then cost corresponding to that is taken as :  

 (a) zero (b) –1 (c) 1 (d)  (infinity) 

 

178. In order to solve the given linear programming problem by simplex method how many 
surplus and slack variables respectively will be used ?  

 Maximize Z = – 9x1 + 24x2 + 6x3 

 Subject to constraints x1 + 4x2 – 3x3  18 

   x2 + 9x3  7, x1 – 2x2 + 8x3  28 

   2x1 + 5x3  14, x1  0, x2  0, x3  0 

 

 (a) (0, 4) (b) (4, 0) (c) (3, 1) (d) (1, 3)  

 

179. The optimum solution of the following linear programming problem using graphical method 
is :  

 Minimize Z = 2x + 3y 

 Subject to constraints 1  x + 2y  10 

   x  0, y  0 

 (a) x = 1, y = 0 (b) x = 10, y = 0 (c) x = 0, y =
2

1
 (d) None of the above 

 

180. The extreme points of the convex set for the feasible solution of the linear programming 
problem :  

 

 Maximize Z = 10x1 + 15x2 

 Subject to  x1 + x2  2 

    3x1 + 2x2  6 

    x1  0, x2  0 are : 

 (a) (0, 0), (0, 3)   (b) (2, 0), (0, 3), (2, 2) 

 (c) (0, 2), (0, 3), (3, 0)  (d) (2, 0), (0, 2), (0, 3)  
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176.      ,       ,   : 

 (a)     (b)   

 (c)     (d)      

 

177.                 ,    
     :  

 (a)  (b) –1 (c) 1 (d)  () 

 

178.                     
     ?  

  Z = – 9x1 + 24x2 + 6x3 

      x1 + 4x2 – 3x3  18 

   x2 + 9x3  7, x1 – 2x2 + 8x3  28 

   2x1 + 5x3  14, x1  0, x2  0, x3  0 

 

 (a) (0, 4) (b) (4, 0) (c) (3, 1) (d) (1, 3)  

 

179.            :  

  Z = 2x + 3y 

     1  x + 2y  10 

   x  0, y  0 

 (a) x = 1, y = 0 (b) x = 10, y = 0 (c) x = 0, y =
2

1
 (d)      

 

180.    :  

  Z = 10x1 + 15x2 

   x1 + x2  2 

    3x1 + 2x2  6 

    x1  0, x2  0 

             
 (a) (0, 0), (0, 3)   (b) (2, 0), (0, 3), (2, 2) 

 (c) (0, 2), (0, 3), (3, 0)  (d) (2, 0), (0, 2), (0, 3)  
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181. The generators of the cyclic group G = {a, a2, a3, a4, a5 = e} are : 

 (a) a, a2, a4 (b) a, a4 (c) a, a2, a3, a4 (d) a, a3, a4, a5
 

 
182. The equation x4 + 4x3 – 2x2 – 12x + 9 = 0 has two pairs of equal roots, then roots are :  

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

 
183. If G is a group, a G and order of a is n, i.e., O(a) = n. Then am = e if and only if : 

 (a) n = m   (b) n and m are relatively prime. 
 (c) m is divisor of n.   (d) n is divisor of m. 

 
184. Condition that the equation x3 – px2 + qx – r = 0 may have two equal roots but of opposite 

sign is : 

 (a) rq = p (b) rp = q (c) pq = r (d) None of these  

 
185. If  is additive group of all integers and H = {3x | x  } is a subgroup of , then three 

different cosets of H in  are : 

 (a) H, H + 2, H + 4   (b) H, H + 1, H + 2 
 (c) H, H + 1, H + 3   (d) H, H + 3, H + 6  

 
186. If p is a prime number and G is a non-Abelian group of order p3, then the number of elements 

in the centre of G is : 

 (a) p (b) p2 (c) p3 (d) None of these 

 
187. If the roots of the equation x3 – 9x2 + 23x – 15 = 0 are in arithmetical progression, then the 

roots are : 

 (a) 1, 3, 5 (b) 1, 3, 4 (c) 2, 4, 6 (d) –1, 3, 3 

 
188. Klein’s 4-group is :  

 (a) Abelian but not cyclic (b) Cyclic but not abelian 
 (c) Abelian and cyclic both  (d) neither abelian nor cyclic  

 
189. Every group of order 35 is : 

 (a) Abelian    (b) Cyclic 
 (c) Abelian and cyclic both  (d) Abelian but not cyclic  

 

190. Let H =
 

, where  is field of complex numbers and –a is conjugate of a. 

Then H is : 

 (a) Ring (b) Commutative ring (c) ideal of  (d) None of the above  

 
191. The set of all positive rational numbers forms an Abelian group under the binary operation 

defined by a * b = 
2

ab
. Identity of this group is : 

 (a) 1 (b) 2 (c) 0 (d) 
2

1
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181.   G = {a, a2, a3, a4, a5 = e}     

 (a) a, a2, a4 (b) a, a4 (c) a, a2, a3, a4 (d) a, a3, a4, a5
 

 

182.  x4 + 4x3 – 2x2 – 12x + 9 = 0         ,     

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

 

183.  G     a G, a   n   O(a) = n.  am = e       

 (a) n = m   (b) n  m :    
 (c) m, n       (d) n, m     

 

184.   x3 – px2 + qx – r = 0         ,     

 (a) rq = p (b) rp = q (c) pq = r (d)     

 

185.          H = {3x | x  },     ,    H  
  -   

 (a) H, H + 2, H + 4   (b) H, H + 1, H + 2 
 (c) H, H + 1, H + 3   (d) H, H + 3, H + 6  

 

186.  p      G  p3   -  ,  G      
   

 (a) p (b) p2 (c) p3 (d)     

 

187.   x3 – 9x2 + 23x – 15 = 0      ,     

 (a) 1, 3, 5 (b) 1, 3, 4 (c) 2, 4, 6 (d) –1, 3, 3 

 

188.         

 (a)     (b)     
 (c)     (d)       

 

189. 35       

 (a)    (b)  

 (c)     (d)     

 

190.  H =
 

,         –a, a      H   

 (a)  (b)   (c)    (d)      

 

191.            ,   a * b = 
2

ab    

          : 

 (a) 1 (b) 2 (c) 0 (d) 
2

1
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192. The equation whose roots are the reciprocals of the roots of the equation : 

  x4 – 2x2 + x – 1 = 0 is 

 (a) x4 + 2x2 – x + 1 = 0  (b) x4 – x3 + 2x2 – 1 = 0 

 (c) x4 – x2 + 2x – 1 = 0  (d) x4 – 
2

2x
+ x – 1 = 0 

 
193. Every cyclic group is : 

 (a) Permutation group  (b) Abelian group 
 (c) Non-Abelian group  (d) None of these  

 
194. Let  and S1 denote the groups of real numbers and circle, respectively. Then Kernel of a 

group homomorphism f :   S1 defined by f(x) = eix is : 

 (a)  (b) Q (c)  (d) 2  

 
195. Let f be an isomorphism from a group G into a group G'. Suppose a  G and order of a is n. 

Then order of f(a) in G' is : 

 (a) f(n) (b) n f(n) (c) n (d) 2n 

 
196. A non-empty subset S of a ring R is a subring if and only if :  

 (a) a + b  S, ab  S, a, b  S (b) a – b  S, a + b  S, a, b  S 

 (c) a – b  S, ab  S, a, b  S (d) ab  S, 
b

a
 S, a, b  S 

 
197. In a ring R, (a + b)2 = a2 + b2 = (a – b)2 a, b  R is true if : 

 (a) R is commutative ring only.  
 (b) R is ring of characteristic 2 only.  
 (c) R is commutative ring of characteristic 2.  
 (d) R is ring with unity and characteristic 2.  

 
198. A subgroup N of a group G is normal if and only if  

 (a) xNx–1  N,  x  G  
 (b) xNx–1  N,  x  G 
 (c) xNx–1 = e,  x  G, e is an identity of G 
 (d) None of these 

 
199. Order of the permutation group Sn on n symbols is : 

 (a) n (b) n2 (c) n3 (d) n! 

 
200. If G is a group of order 20 and H is a non-empty subgroup of G. Then possible O(H) is :  

 (a) 3 (b) 4 (c) 6 (d) 8 
____________ 
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192.    ,  x4 – 2x2 + x – 1 = 0     ,  
 (a) x4 + 2x2 – x + 1 = 0  (b) x4 – x3 + 2x2 – 1 = 0 

 (c) x4 – x2 + 2x – 1 = 0  (d) x4 – 
2

2x
+ x – 1 = 0 

 
193.      

 (a)   (b)   (c) -  (d)     

 
194.    S1          f(x) = eix                

f :   S1    :  

 (a)  (b) Q (c)  (d) 2  

 
195.   G   G'  f       a  G  a   n ,  f(a)  G'  

   

 (a) f(n) (b) n f(n) (c) n (d) 2n 

 
196.  R     S        

 (a) a + b  S, ab  S, a, b  S (b) a – b  S, a + b  S, a, b  S 

 (c) a – b  S, ab  S, a, b  S (d) ab  S, 
b

a
 S, a, b  S 

 
197.   R , (a + b)2 = a2 + b2 = (a – b)2 a, b  R  ,   

 (a) R       
 (b)  R    2   
 (c) R, 2       
 (d) R    2      

 
198.  G    N  ,     

 (a) xNx–1  N,  x  G  
 (b) xNx–1  N,  x  G 
 (c) xNx–1 = e,  x  G, e   G     
 (d)     

 
199. n     Sn     

 (a) n (b) n2 (c) n3 (d) n! 

 
200.  G  20      H  G     ,   O(H)  : 

 (a) 3 (b) 4 (c) 6 (d) 8 
____________ 
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