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Special Instructions / Useful Data

 =  The set of all integers  !"= The set of all rational numbers   #" ="The set of all real numbers  $" ="The set of all complex numbers  #% "= # × # ×&× #, where # occurs ' times  $% "= $ × $ ×&× $, where $ occurs ' times  (% ="The symmetric group of all permutations on 1,2,3, � , ' % =""The additive group of integers modulo '   )*,%+#- "=" The set of all . × ' matrices with real entries  )*,%+$- "=" The set of all . × ' matrices with complex entries  )%+#- "=" The set of all ' × ' matrices with real entries  )%+$- "=" The set of all ' × ' matrices with complex entries  )/ "=" The transpose of the matrix )  )0 "=" The conjugate transpose of the matrix )  4 5 6 = The set of all elements of 4 which are not in 6, for sets 4 and 6[7] "=" The largest integer less than or equal to 7 for any real number 7  89+7- "= " :;:<  

8+>-+7- = " :?;:<?  @ A 8 is the composition function given by +@ A 8-+7- = @B8+7-C  
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$" ="The set of all complex numbers  #% "= # × # ×&× #, where # occurs # ' times  $% "= $ × $ ×&× $, where $ occurs ' times  (%(( ="The symmetric group of all permutations on 1,2,3, � , ' % =""The additive group of integers modulo '   )*)) ,%+#- "=" The set of all . × ' matrices with real entries  )*)) ,%+$- "=" The set of all . × ' matrices with complex entries  )%)) +#- "=" The set of all )%)) +$- "=" The set of all )/ "=" The transpose of the matrix )0 "=" The conjugate transpose of the matrix 4 5 6 = The set of all elements of 6[7] "=" The largest integer less than or equal to 89+7- "= " :;:<  

8+>-+7- = " :?;:<?  @ A 8 is the composition function given by 
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Section A: Q.1 – Q.10 Carry ONE mark each. 

Q.1
For each positive integer ', let 7% = 1 D +D1-% E F% and G% = H1 E FI%JK%L
Which ONE of the following statements about the sequences (7%-""and (G%-"is 

TRUE?  

(A) (7%- and (G%- are convergent. 

(B) (7%- is not convergent and (G%- is not convergent. 

(C) (7%- is convergent and (G%- is not convergent. 

(D) (7%- is not convergent and (G%- is convergent. 

Q.2 For each positive integer ', define 7% = +D1-%L   
Which ONE of the following statements about the sequence +7%- is FALSE?                

(A) There exists M N O such that |7% D 1| P M for all positive integers '. 

(B) There exists M N O such that for all ) N O there exists a positive integer Q N ) for which |7R D 1| N M. 

(C) For all M N O and ) N O there exists a positive integer Q such that Q N ) and  |7R D 1| P M. 

(D) For all M N O and ) N O there exists a positive integer Q such that  Q N )
and  |7R D 1| N M. 
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Which ONE of the following statements about the sequences (7%-""and (G%GG -"is 

TRUE?  

(A) (7%- and (G%GG - are convergent. 

(B) (7%- is not convergent and (

(C) (7%- is convergent and (

(D) (7%- is not convergent and (

Q.2 For each positive integer 

Which ONE of the following statements about the sequence - is FALSE?                

(A) There exists  for all positive integers '. 

(B) There exists M N O such that for all ) N O there exists a positive integer Q N ) for which |7R D 1| N M. 

(C) For all M N O and ) N O there exists a positive integer Q such that Q N ) and  |7 1| P M

ts M NNNNN OOOO s s s sucucucuch h h h ththththatatatat ||||7777%%%% DDDDD 1111||||

 convevevevergrgrgenenent t t ananand d d (((GGG%GG --- i i is s s nononot t t cococonvnvnvererergegegentntnt. 

vergrgrgrgenenenent and (G%GG - is s s s nonononot t cococococonvnvnvnverererergegegegegentntntntnt. . . . 

 conononvevevevergent t and d d d ((((GGGGGG%%%%%GG ----- is convergent. 
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Q.3 Let 8S +1, T- U # be a differentiable function such that   

89+7- = +8+7- D V7-I E V       for all 7 W +1, T-. 
Which ONE of the following is a possible value of 8+3- D 8+2-?           

(A) V E 1X
(B) V D 1X
(C) V2 E 13
(D) V2 E 12
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Which ONE of the following is a possible value of 8 8
(A) V E 1X
(B) V D 1X
(C) V2 E 13
(D) V2 E 12
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Q.4 The general solution of the differential equation  

7 sin HY<J ZGZ7 "= G sin HY<J E"<I ,"""""7" N "O   

is given by ______.         

(A) cos H<YJ E log\+7I- = ^, where ^ is an arbitrary constant 

(B) cos HY<J E log\+7I- = ^, where ^ is an arbitrary constant 

(C) cos H<YJ E log\B_7C = ^, where ^ is an arbitrary constant 

(D) cos HY<J E log\B_7C = ^, where ^ is an arbitrary constant 
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given by ______.         

(A) cos H<YJ E log\+7I- = ^, where ^ is an arbitrary constant 

(B) cos HY<J E log\+7I- = ^, where ^ is an arbitrary constant 

(C) cos H<YJ E log
(D) cos HY<J E log
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log\\\BBBB___7__ C = ^, whwhwhwhwhwhere ^ is an arbitraryry c constant 



JAM 2026 Confidential Mathematics (MA) 

MA  Page 6 of 38

Q.5 Let 8S#K U # be a continuous function. Then 

```8+7, G, a-ZaZGZ7Y
b
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Q.6 Let   8S +1, 2- U # be a continuous function satisfying lim<UFf8+7- = 3""hnj"" lim<UIk8+7- = 3L
 Then which ONE of the following is necessarily TRUE?        

(A) 8 is bounded and 8 has a maximum or a minimum but not both. 

(B) 8 is bounded and 8 has a maximum or a minimum or both. 

(C) 8 is bounded and 8 has neither a maximum nor a minimum. 

(D) 8 is unbounded and 8 has either no maximum or no minimum. 

Q.7 Let 8S# U # be a twice differentiable function such that 8+'- = 1 for all ' W " .  

Which ONE of the following statements is necessarily TRUE? 

(A) 89+'- = O for all ' W  . 

(B) 89+7- = O for infinitely many 7 W # 5  . 

(C) 899+'- = O for all ' W  . 

(D) 899+7- = O for infinitely many 7 W # 5  .
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(A) 8 is bounded and 8 has a maximum or a minimum but not both. 

(B) 8 is bounded and 8 has a maximum or a minimum or both. 

(C) 8 is bounded and 8
(D) 8 is unbounded and 

Q.7 Let 8S# U +'- = 1 for all ' W " .  

Which ONE of the following statements is necessarily TRUE? 

(A) 89+'- = O for all 

(B) 89+7- = O for infinitely many 

(C) 899+'- = O for all ' W  . 

(D) 899+7- = O for infinitely many 7 W # 5  .
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Q.8 Let 4 be an invertible p × p real matrix. Let 6 be the matrix obtained by 

interchanging the second and third columns of 4 and then adding 3 times the 

third column to the fifth column.  

Which ONE of the following statements is TRUE?                

(A) 6kF is obtained by interchanging the second and third rows of 4kF, and then 

adding 3 times the third row to the fifth row. 

(B) 6kF is obtained by interchanging the second and third rows of 4kF, and then 

adding D3 times the fifth row to the third row. 

(C) 6kF is obtained by adding D3 times the third row to the fifth row, and then 

interchanging the second and third rows of 4kF. 

(D) 6kF is obtained by adding 3 times the fifth row to the third row, and then 

interchanging the second and third rows of 4kF. 

Q.9 Which ONE of the following statements is FALSE? 

(A) (K is isomorphic to a subgroup of  (q. 

(B)  K is isomorphic to a subgroup of  (q. 

(C) (K is isomorphic to a quotient group of  (q. 

(D)  r is isomorphic to a quotient group of  (q. 
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Which ONE of the following statements is TRUE?                

(A) 6kF is obtained by interchanging the second and third rows of 4kF, and then 
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Q.10  Let t be the triangular region in the plane with vertices at +O,O-, +1,O- and +1,1-.  
Let 8 be a function defined from t  to # given in polar coordinates. 

Then the double integral of 8 over t is equal to ______. 

(A) ` u` 8v qw
b Zxy z Zz E ` {` 8cosD1BF }w C

b Zx~ zZz_I
F

_I
b

(B)

` u` 8v qw
b Zxy zZz" D ` {` 8cosD1BF }w C

b Zx~ zZz_I
F

_I
b

(C) ` u` 8� qw
b Z�y z Zz E ` {` 8sinD1BF }w C

b Z�~ zZz_I
F

_I
b

(D) ` u` 8� qw
b Z�y z Zz D ` {` 8sinD1BF }w C

b Z�~ zZz_I
F

_I
b
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Then the double integral of 8 over t is equal to ______. 

(A) ` u` 8v qvwq
b̀̀ Zxy z Zz E ` {` 8cosD1BF }w}C

b̀̀ Zx~ zZz_I
F̀̀

_I
b̀̀

(B)

` u` 8v qwv q
b̀̀

_I
b̀̀

(C) ` u` 8� q�wq
b̀̀

_I
b̀̀

(D) ` u` 8� q�wq
b̀̀

_I
b̀̀

  

  

8 ZZZZ��y zzzz ZzZzZzZz D `̀̀̀̀̀̀ {{{{{{{{`̀̀̀̀̀̀̀ 8sinsinsinsinsinD1BBBF }w}C
bbbbb̀̀ ZZ��~~~~ zZzZzZzZz______IIIII

8 ZxZxZxZxyy zZz" D" D" D `̀̀̀ {{{{`̀̀̀ 8888coscoscoscosD1D1D1D1BBBBFFFF }}}}wwww}CCCC
bbbb̀̀ ZxZxZxZxZx~~~~ zZzZzZzZz____IIII

F̀̀

8 ZZZZ��yyy z Zz E `̀̀̀̀ {{{{{{{`̀̀̀̀̀̀ 88sinD1BF }w}C
b̀̀ ZZ��~~ zZzZzzzz_____I

F̀̀

F̀̀
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Section A: Q.11 – Q.30 Carry TWO marks each. 

Q.11 Given a sequence of real numbers (�%-, define  

�% = ��% , i�""�% � OO, i�""�% P O  and  �% = ��% , i�""�% P OO, i�""�% � O
for each positive integer '.  

Which ONE of the following statements is TRUE?      

(A) If  � �%�%�F  does not converge, then � �%�%�F  does not converge. 

(B) If  � �%�%�F  converges but � |�%|�%�F  does not converge, then � �%�%�F
converges. 

(C) If  � �%�%�F  converges but � |�%|�%�F  does not converge, then � �%�%�F  does not 

converge. 

(D) If  � �%�%�F  converges, then � �%�%�F  converges or � �%�%�F  converges. 
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for each positive integer '.  

Which ONE of the following statements is TRUE?      

(A) If  � �%�%�F  does not converge, then � �%�%�F  does not converge. 

(B) If  � �%�%�F  converges but �%�F
converges. 

(C) If  � �%�%�F  converges but �%�F  does not 

converge. 

(D) If  � �%�%�F  converges, then  converges. 

 conveveveverges b b but ���� ||||�%||||����%�F  d d does not converge, thththenenen ��%�

 cononononveveveverges but � |�%|�%�F  does not converge, thenenen ����%%�

 cononononvevevevergrgrgrgrgeses, ththththenenenen �������� �������%%%%%%������%%%%%%�FFFFF  cononvevergrgeses o o o or r r ������ �%%%%������%%%%%�F  c c c c cononononveve
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Q.12 For which one of the following pairs of values of � and �, does the series  

� +K<-?I_?+Fk<-?
�
>�F   converge for all 7 W +�, �-? 

(A) � = kFq  and � = FI

(B) � = D1 and � = F�

(C) � = kFI  and � = Fq

(D) � = kFq  and � = FK

Q.13 Let 8S# U # be a function that has derivatives of all orders.  

Which ONE of the following statements is FALSE? 

(A) If 8 is h �ol�nomihl in 7 o� j�g��� h� mos� p, ���n 8+r-+7- = O for all 7 W #. 

(B) If 8+r-+7- = O for all 7 W #, then 8 is a polynomial in 7 of degree at most 5. 

(C) If 8+>-+�- = O for all 1 � � � p and 8+r-+�- N O  for some � W #, then 8+7-
has a local minimum at �. 

(D) If 8+>-+�- = O for all 1 � � � X and 8+�-+�- P O  for some � W #, then 8+7-
has a local maximum at �. 
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(A) � = kFq  and � = FI

(B) � = D1 and � = F�

(C) � = kFI  and � F

(D) � = kFq  and �
Q.13 Let 8S# U #

Which ONE of the following statements is FALSE? 

(A) If 8 is h �ol�nomihl  for all 7 W #. 

(B) If 8+r-+7- =  of degree at most 5. 

(C) If 8+>-+�- = O for all 1 � � � p and 8+r-+�- N O  for some � W #, then 8+7-
has a local minimum at �. 

(D) If 8+>-+�- = O for all 1 � � � X and 8+�-+�- P O  for some � W #, then 8+7-

� = Fqqqq

� ==== FFKK

# b b be e a funcnctiononon t t t thahahahahahahat has derivatives ofof a all o o o ordrdrdrders.s.s.  

E ofofof thehehehe f f f folololollolololowiwiwingngngng statemememememements isis FALSESE? ? ? ? 

l�nononomimihlhlhlhlhl inininin 7777 o�o�o�o�o�o� j�j�j�j�j�j�j�g�g�g�g�g�g�g��������������� h� momos� pp, �����n�n 88888++++rrrr----+7- ==== O f

= O f f fororororor a a a allllllll 7777 WWWW ####, ththththenenenenenenen 888888 i i i is s s s s s a a a a a a a popopopolylylylylylylynonononomimimimialalalal i i i i in n n n 7777 o o o of f f f dededededegrgrgrgree
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Q.14 Let 4 be a p × 3 real matrix of rank 2 and � be a non-zero p × 1 ��hl column 

vector. Suppose {123~ and {TpX~ are two solutions of the system of linear equations 

47 = �.  

Which ONE of the following is also a solution of 47 = �? 

(A) {333~

(B) {p��~

(C) {pX�~

(D) {���~
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Which ONE of the following is also a solution of 47 = �? 

(A) {333~

(B) {p��~

(C) {pX�~

(D) {���~
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Q.15 Let  8 � #I U #  be the function given by  

8+7, G- = +7I D 1-I E +GI D 1-I  for all +7, G- W #IL
Which ONE of the following statements is TRUE?               

(A) 8 has local maxima at exactly two points. 

(B) 8 has local minima at exactly two points. 

(C) 8 has local minima at exactly three points. 

(D) 8 has exactly four saddle points.  

Q.16 The orthogonal trajectories of the family of curves  

G = "D37 D 3 E .�<    for a real parameter .
are given by ______. 

(A) 7 = YK D F� E � �kKY,  � is a real parameter 

(B) 7 = YK D F� E � �KY,  � is a real parameter 

(C) 7 = kYK E F� E � �kKY,  � is a real parameter 

(D) 7 = kYK E F� E � � KY,  � is a real parameter 
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Which ONE of the following statements is TRUE?               

(A) 8 has local maxima at exactly two points. 

(B) 8 has local minima at exactly two points. 

(C) 8 has local minima at exactly three points. 

(D) 8 has exactly four saddle points.  

Q.16 The orthogonal trajectories of the family of curves  

are given by ______. 

(A) 7 = YK D F� E � �kKY,  � is a real parameter 

(B) 7 = YK D F� E � �KY,  � is a real parameter 

 minimimimima at exactly three points. 

tly fofofofoururur saddle poinininininintststststs.  

onalalalal t t trajejejejejectctctories s s s ofofofofofofof t t t t t thehehehehehehe f f f f f f f famamamamamamililily ofof c cururveveves s  

GGGG = "= "= "D3D3D3D3D37 D 3D 3D 3D 3D 3 EEEEE.�<<<      for a a a a rererereal pararararamamamamameteteteteteteterererererer ....
by _ _ _ ________________._._. 
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Q.17 Let  8 � #I U #  be the function defined by  

8+7, G- = �p 2! " 4!#
 2 + !2 , ( , !) $ (0,0)

0,%%%%%%%%%%%%%%%%%%%( , !) = (0,0)
Which ONE of the following statements is FALSE? 

(A) &  is continuous at (0,0)
(B) '*'-  at (0,1) = 0

(C) '*'. at (1,0) = 5

(D) /&/! is continuous at (0,0)
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1 0,%%%%%%%%%%%%%%%%%%%( , !) = (0,0)
Which ONE of the following statements is FALSE? 

(A) &  is continuous at (0,0)
(B) '*'-  at (0,1) = 0

(C) '*'. at (1,0) = 5

(D) /&/! is continuounuouououous s s atatatat 

 = 0

 = 5 5 5

((((0000,,00000))))
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Q.18 Let 3: 5" 67 , 678 9 ; be the solution of the differential equation 

(cos  ) <!< " ! = 2!7(sin  " >) cos  
satisfying 3(0) = ?7 @  Then 356A8 =______. 

(A) 2 

(B) B + 2C22
(C) >2
(D) >C2
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satisfying 3(0) = ?7 @  Then 356A8 =______. 

(A) 2 

(B) B + 2C22
(C) >2
(D) >C2
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Q.19 The value of the following expression 

lim-9DEFGH|sin I| <I-
J

is ______K
(A) F6 + >2(F6 " >)
(B) F6 " >2(F6 + >)
(C) 2(F6 + >)F6 " >
(D) 2(F6 " >)F6 + >

Q.20 The semi-circle ! = CL " M "  2  is rotated clockwise by the angle  
67 in the 

plane about the origin.  

What is the area of the planar region traced out by the semi-circle? 

(A) LN
(B) 4N
(C) 2N
(D) N
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is ____ ____K
(A) F6 + >2(F6 " >)
(B) F6 " >2(F6 + >)
(C) 2(F6 + >)F6 " >
(D) 2(F6 " >)F6 + >

Q.20 The semi-circle   is rotated clockwise by the angle  
67 in the 

plane about the origin.  

What is the area of the planar region traced out by the semi-circle? 

(A) LN

irclclcle e e e !!!! ==== CCCCLLLL   " MMMM "    222  isisisisisisisis r r r rotototototatatatatedededed c c c clolololockckckckwiwiwiwisesesese b b b by y y y y y ththththe 

th igin
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Q.21 Let &: [>, O] 9 ; be a non-constant continuous function such that &(>) = &(O). 
Which ONE of the following statements is necessarily TRUE? 

(A) There exists P Q [4, R] such that  &(P) = &(P + >). 
(B) There exists P Q [B, S] such that  &(P) = &(P + 2). 
(C) There exists P Q [2, L] such that  &(P) = &(P + B). 
(D) There exists P Q [>, M] such that  &(P) = &(P + 4). 

Q.22 Let T be the solid of intersection of two solid spheres T?, T7 given by T?:  7 + !7 + (U " >)7 V 4%%%%%%and%%%%%%T7:  7 + !7 + (U + >)7 V 4 . 

Which ONE of the following iterated integrals expresses the volume of T?          

(A) RE E 5W4 "  7 " !7 " >8<! < C#G-X
J

C#
J

(B) RE E 5W4 "  7 " !7 " >8 <! < CAG-X
J

7
J

(C) 2E E 5W4 "  7 " !7 " >8 <! < CAG-X
J

7
J

(D) 2E E 5W4 "  7 " !7 " >8<! < C#G-X
J

C#
J
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(A) There exists P Q [4, R] such that  &(P) = &(P + >). 
(B) There exists P Q [B, S] such that  &(P) = &(P + 2). 
(C) There exists P Q [2, L] such that  &(P) = &(P + B). 
(D) There exists 

Q.22 Let T be the solid of intersection of two solid spheres  given by T?:  7 + )7 V 4 . 

Which ONE of the following iterated integrals expresses the volume of T?          

(A) RE EC#G
JEE

C#
JEE

(B) RE E 5W4 "  7 " !7 " >8 <! < CACC G-
JEE

7
JEE

(C) 2E E 5W4 "  7 " !7 " >8 <! < CACC G-X
JEE

7
JEE

5W4    7

he sololololidididid of intersection of two solid spheres T?, T7 g g g giviviviven+ !!!77 ++++ (U " >)))7 V 4%%%%%%and%%%%%%

ts P QQQQ [>, M] sucucuch h ththththatatatat      &&&&((((P)))) ==== &&&&((((PPPP +++++ 4444)))). 

T7:  7 ++ !7 +++ (U + >+ >+ >+ >)
E ofofofof t t thehehehe f f f folololollololololowiwiwiwiwing iteterararararararateteteteted integrgralals exprpresesesseseseseses s s s s ththththe e e vovovovolu

5555WWW4WW """"  777 """ !!!!!!7 "" >>>>8888 <!<!<!<! < -X

!!!7 >8 <! < X
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Q.23 Consider the differential equation 

<7!< 7 Y + YBY<!< + 2yY = Ysin(F )K
Which ONE of the following is a particular solution of this differential 

equation? 

(A) "FG- sin(F-)
(B) "FG7- sin(F-)
(C) "FG- (sin(F-) + cos(F-))
(D) "FG7- (sin(F-) + cos(F-))

Q.24 Let F?, F7, F#, FA, FZ denote the standard basis vectors of the real vector space ;Z. 

Let \ be the subspace of ;Z spanned by the vectors F? + F7, F7 + F#,F# + FA + FZ. Consider the real vector space 7̂,Z(;)K Let 

T = {` Q 7̂,Z(;) b nullspace(`) = \}K
Which ONE of the following statements is TRUE? 

(A) T is the empty set. 

(B) T = {0}K
(C) T is non-empty and T is not a subspace of 7̂,Z(;). 
(D) T is a nonzero subspace of 7̂,Z(;). 
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equation? 

(A) "FG- sin(F-)
(B) "FG7- sin(F-)
(C) "FG- (sin(F
(D) "FG7- (sin(

Q.24 Let F?, F7, F#  denote the standard basis vectors of the real vector space ;Z. 

Let \ be the subspace of F? + F7, F7 + F#,F# + FA + FZ

Which ONE of the following statements is TRUE? 

(A) T is the empty set. 

(B) T = {0}K

#, FFFAAAA,, FFFFZZZ d d d denenenenototototote the stananananananandadadadard basasisis vectorsrs o o o o of f f f f f thththththe e e e rerererealalalal v

ththe e e e susususubsbsbsbspapapapacecece o o o o o o of f f f f f f ;;;;;;;;ZZZZZZ

F-)))) ++++ cos(F-))))
(F----)) +++ cos(F-))

 s s s s spapapanned by y thththththe e e e vectorororors s F
Z. CoCoCoConsididididerererer thehehehe reaeaeaeaeaeaeal l l l l l vevevevevevevevectctctctctorororor s spacece ^̂77,ZZ(;;)K L L L L Letetetet 

TTTT = {= {= {= {= {` Q ^̂̂̂7777,ZZZZZ(((((;) b nululullslslslspace(`̀̀̀))))) ==== \\\\}K
E of the following statementntntnts is TRUE?
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Q.25 Let ` be a nonzero complex f × f matrix such that gh`g j 0 for all column 

vectors g in kq.  

Which ONE of the following statements is necessarily TRUE? 

(A) All eigenvalues of ` are negative real numbers. 

(B) If g?, g7 are column vectors in kq such that `g? = g7 and `g7 = g?,  

then g? = g7. 

(C) gh`g $ 0 for all nonzero column vectors g in kq. 

(D) All eigenvalues of `h are negative real numbers. 

Q.26 Let &: r t v be a surjective group homomorphism from an abelian group r to 

the additive group of integers vK Let w denote the kernel of &K%
Which ONE of the following statements is FALSE?          

(A) There exists a group homomorphism 3: x t r such that z ~ 3 is the identity 

homomorphism.  

(B) w is isomorphic to a quotient group of rK
(C) For all non-zero homomorphisms �: x t r and �: � t w, the composition  � ~ � is non-zero.  

(D) r has a subgroup isomorphic to vK

 2026 Confidential Mathematics (MA) 

(A) All eigenvalues of ` are negative real numbers. 

(B) If g?, g7 are column vectors in kq such that `g? = g7 and `g7 = g?,  

then g? = g7. 

(C) gh`g $ 0 for all nonzero column vectors 

(D) All eigenvalues of 

Q.26 Let &: r t  be a surjective group homomorphism from an abelian group r to 

the additive group of integers 

Which ONE of the following statements is FALSE?          

(A) There exists a group homomorphism 3: x t r such that z ~ 3 is the identity 

homomorphism.  

(B) w is isomorphic to a quotient group of rK

v b b be e a susususurjrjrjrjectiveveveveveve g g g grorororororoupupupupupupupupup h h h homomomomomororphphisisisism m m m frfrfrfromomomom a a a an ababababel

 grororoupup o o of f f ininintegegegegersrsrsrsrsrs 

or allllll nonzero column vectors g in kq. 

ueueues s s ofofof `h are negegegegatatatatativivivive e e e rerererealalalal n n n numumumumbebebebebebersrsrsrs. 

vKvKvK L L L L L L Let w denote ththe e kekekekernel o o o o of f f f f &K%K%K%
E ofofof t the follolololowiwiwiwingngngng s s s statatatatetetetemememememementntntntntnts s s s isisisis F F F FALALALALALSESESESESESE? ? ? ?            
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Q.27 Which ONE of the following statements is FALSE?  

(A) There is a surjective group homomorphism from the additive group of rational 

numbers to the multiplicative group of all complex roots of unity. 

(B) The multiplicative group of complex numbers of modulus one is isomorphic to 

a quotient group of the additive group of real numbers.  

(C) Any group homomorphism from the multiplicative group of nonzero complex 

numbers into the group of all invertible 2 × 2 matrices with real entries has 

nontrivial kernel.  

(D) There exists a group homomorphism from the symmetric group on f symbols 

into the multiplicative group of all invertible f × f matrices with real entries, 

which has a trivial kernel. 

 2026 Confidential Mathematics (MA) 

(B) The multiplicative group of complex numbers of modulus one is isomorphic to 

a quotient group of the additive group of real numbers.  

(C) Any group homomorphism from the multiplicative group of nonzero complex 

numbers into the group of all invertible  matrices with real entries has 

nontrivial kernel.  

(D) There exists a group homomorphism from the symmetric group on f symbols 

into the multiplicative group of all invertible  matrices with real entries, 

which has a trivial kernel. 

to thehehehe g g g grorororoupupupup o o o of f f f alalalall l l l ininininvevevevertrtrtrtibibibiblelelele 2 ×2 ×2 ×2 × 2222 m m m matatatatriririricecececes s s s wiwiwiwithththth r r r real 

ernenenenel.l.l.l.  

ts a g g g grorororoup homomorphism from the symmetric grorororoupupupup o

ultiplplplplicicicicative grouououououououp p p p p p of all invertible f ×× ff matatatatririririces s s wiwiwiwith

a triviviviviaiaiaial l l l kekekekernrnrnrnelelelelel. 
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Q.28 For any two points `,� Q ;#, let gFPI(`, �) denote the vector from the point `
to the point � and let <(`, �) denote the length of gFPI(`, �). Let �:;# t ;#
be a linear transformation such that  

<��(`), �(�)� = <(`, �)    for all `, � Q ;#. 

Which ONE of the following statements is FALSE ? 

(A) � is an injective map. 

(B) � is a surjective map. 

(C) For any four points `, �, �, T in ;#, we have  

gFPI��(`), �(�)� @ gFPI��(�), �(T)� = gFPI(`, �) @ gFPI(�, T),
where @ denotes the usual dot product in ;#K

(D) For any four points `, �, �, T in ;#, we have  

gFPI��(`), �(�)� × gFPI��(�), �(T)� = gFPI(`, �) × gFPI(�, T), 
where × denotes the usual cross product in ;#K

 2026 Confidential Mathematics (MA) 

<��(`), �(�)� = <(`, �)    for all `, � Q ; . 

Which ONE of the following statements is FALSE ? 

(A) � is an injective map. 

(B) � is a surjective map. 

(C) For any four points 

gFPI��(`), T),
where @ denotes the usual dot product in 

(D) For any four points 

gFPI��(`), , T), 
where × denotes the usual cross product in ;#K

ur p p poioioioints `̀̀̀, �, ������,,,, TTTTT

ective m m map. 

ur p p poioioiointntnts `, �, �, T i i i in n n n ;;;;##, , , , wewewewe h h h havavavavave e e e e  

�(((���))))� @ gFPI�����������(�), �(T)� = gFPI(`,, �) @ gFPI((((����,,, T
oteseseses t t thehehehehe u u u u u ususususususualalalal d d d d dot prororororororodududuductctctctctct i i i in n ;;#K

 in n n ;;;;;#, wewewe have  

�(((���)���� × gFgFPIPIPIPI��������((((����)))),,,, ����(((((TTTTTT)))))���� ==== gFgFgFgFPIPIPIPIPIPI((((`̀̀̀,,, ����)))) ××× gFPIPIPIPI((((�
ot  the al duct i ;#
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Q.29 For each positive integer f, let 

 q = %> + >2 +�+ >f " lo�� f
and 

!q = E cos%II7 %dIq
? % K

Which ONE of the following statements about the sequences ( q) and (!q) is 

TRUE?                     

(A) ( q) and (!q) are convergent. 

(B) ( q) is convergent and (!q) is not convergent. 

(C) ( q) is not convergent and (!q) is convergent. 

(D) ( q) is not convergent and (!q) is not convergent. 

Q.30 Let r be the power set of {>,2,B,4}. Let the binary operation � on r be �%�%� = (� � �) � (� � �)K
Which ONE of the following statements is TRUE? 

(A) {>} is an iden�i�y elemen� oz (r, �). 
(B) (r, �)  is an abelian group but not cyclic. 

(C) (r, �)  is a group and has an element of order 4. 

(D) (r, �) is a group and has an element of order R. 
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!q!! = E cos%II7 %dIq
?EE %K

Which ONE of the following statements about the sequences ( q) and (!q!! ) is 

TRUE?                     

(A) ( q) and (!q!! ) are convergent. 

(B) ( q) is convergent and 

(C) ( q) is not convergent and 

(D) ( q) is not convergent and 

Q.30 Let r be the power set of  on r be �%�%� = (� � �) � (� � �)K
Which ONE of the following statements is TRUE? 

(A) {>} is an iden�i�y elemen� oz (r, �). 

e popopopowewewer r r seseset t t ofofofof {{{{>>>,222,BBB,444}}}}. LeLeLeLeLet t t t ththththe e e bibibibinananaryryry o o opepeperararatitititiononon ��� o o o on 

q) are convergent. 

nvergegegentnt and (!!!!q!! )))) i is s s s nonononot t t t cocococonvnvnvnverererergegegegentntntnt. 

convnvnvererergent andndnd (!q!! ) is convergent. 

convnvnverergegegegentntntnt a a a a andndnd (!!!!!!!!q!! ))))))))) i i i i is s s s s s s s nonononononononot coconvergentnt. . 
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Section B: Q.31 – Q.40 Carry TWO marks each. 

Q.31 Which of the following functions &:; 9 ; has/have a local minimum at   = 0?               

(A) &( ) = sin | |
(B) &( ) = sin  +  #L
(C) &( ) =  A +  7 + B
(D) &( ) = min {  " [ ], > "  + [ ] }

Q.32 Which of the following statements is/are TRUE? 

(A) There exists a monotone sequence that does not converge but has a convergent 

subsequence. 

(B) There exists a sequence that has a bounded subsequence but does not have any 

convergent subsequence. 

(C) There exists a sequence ( q) such that given any positive integer �, ( q) has a 

subsequence converging to �. 

(D) There exists a sequence ( q) such that (| q�? "  q|) converges to 0 but ( q)
does not converge. 
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 = 0?               

(A) &( ) = sin | |
(B) &( ) = sin  +  #L
(C) &( ) =  A +
(D) &( ) = min

Q.32 Which of the following statements is/are TRUE? 

(A) There exists a monotone sequence that does not converge but has a convergent 

subsequence. 

(B) There exists a sequence that has a bounded subsequence but does not have any 

convergent subsequence. 

n {{{{     " [ ], > "  + [ 

L
+     777 + B

] }

he f f folololollowiwiwiwingngngng statatatatetetetetetememememementnts is/a/a/arere TRURUE?E?  

ts a m m m mononononototototonononone e e e seseseseququququenenenencececece t t t thahahahahahat t t t dododododoeseseses n n n notototot c c c cononononvevevevergrgrgrge e e e bubububut t t t hahahahas 
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Q.33 Which of the following functions is/are differentiable at  = >? 

(A) &( ) = | " >|#
(B) &( ) = | 7 " >|
(C) &( ) = � 7FG-X , | | V >F"> , | | � >
(D) &( ) = [ ]

Q.34 Let &:; 9 ; be the function given by 

&( ) = �cos  ,  Q �0%%%%,  � �K
Which of the following statements is/are TRUE? 

(A)  (!) is continuous at 0. 

(B)  (!) is continuous at 
"
#. 

(C)  (!) is Riemann integrable on [0, 1] and $  (!) %!&
' = sin 1. 

(D)  (!) is Riemann integrable on [0, 1] and $  (!) %!&
' = 0. 
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(B)  (!) = |!# * 1|

(C)  (!) = +!#,-./ 2 |!| 3 1
,*1 2 |!| > 1

(D)  (!) = [!]

Q.34 Let  :4 5 4

Which of the following statements is/are TRUE? 

(A)  (!) is continuous at 0. 

(B)  (!) is continuous at 
"
#. 

4 b b b be e thththththe e e e functitititiononononononon g g g g g givivivivivivenenenenenenenen b b b by y y 

 (((!!!!))))) ==== 6666coss ! 2 !!!! 7 87 87 87 8090909999292 ! ; 8; 8; 8; 8<
he f f f folololollolololowiwiwiwing statatatatetetetementntntnts isisisis/a/a/a/a/arererere T T T TRURURURUE?E?E?E? 
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Q.35 Consider the differential equation 

(?@ cos ! * !@ sin !) %! A ?! cos ! %@ = 09999for9! 7 B02 CDE <
Which of the following is/are integrating factor(s) of the differential equation? 

(A) &
.F   

(B) !@   

(C) sec !  

(D) Gsec !  

Q.36

Let  (!2 @) = + !?@
1A!? sin(1H!) 2 ! I 0

09999999999992 ! = 0  

Which of the following statements is/are TRUE? 

(A) lim@50 lim!50 (!2 @) exists. 

(B) J 
J!  is continuous at the point (021)<

(C) J 
J@  is continuous at the point (021)<

(D) lim(.2F)5('2')
K(.2F)
L./MF/ does not exist. 
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(A) &
.F   

(B) !@   

(C) sec !  

(D) GsecGG !  

Q.36

Let  (!2 @)

Which of the following statements is/are TRUE? 

(A) lim@50 lim!50 (!2 @) exists. 

(B) J 
J!  is continuous at the point (021)<

) ==== ++ !????@@@@
1A1A1A!!???? sisisisinnnn((((1HHHHHH!!!!!!))))))))) 222222 !!!!! I 0

09999999999992929292 ! = 0= 0= 0  

he f f fololololollolololowiwiwiwingngngng s s s statatatatetetetemememementntntntntnts s s s isisisis/a/a/a/a/a/a/arererererere T T T TRURURURUE?E?E?E? 
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Q.37

Let N = 

OP
PP
Q0 1 0 0 01 0 0 0 00 0 0 1 00 0 0 0 10 0 1 0 0RS

SS
T
7 UV(W).  

Which of the following statements is/are TRUE?              

(A) nullity(N * X) Y ?, where X is the Z × Z identity matrix. 

(B) N has D distinct eigenvalues in W. 

(C) N has \ distinct eigenvalues in 4. 

(D) If ^ is an eigenvalue of N, then there exists a positive integer _ such that 

^` = 1. 
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Which of the following statements is/are TRUE?              

(A) nullity(N * X) Y ?, where X is the Z × Z identity matrix. 

(B) N has D distinct eigenvalues in W

(C) N has \ distinct eigenvalues in 

(D) If ^ is an eigenvalue of ^  such that 

^`^̂ = 1. 

tinct eigenvalues in W. 

tincncnct t t eieigenvalueueueues s s s inininin 4444. . . 

igenenenvavavalulue of N, then there exists a positive integerererer ____ suc
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Q.38 Let ab̀d denote the number of ways of choosing g distinct objects out of  

_ distinct objects.  

Which of the following statements is/are TRUE?   

(A) h(*1)j k1\?pq
v

jw'
= *xD<

(B) h(*1)j k 1\
?p A 1q

v

jw'
= 1?z<

(C) h(*1)j k1\?pq
v

jw'
= xD<

(D) h(*1)j k 1\
?p A 1q

v

jw'
= *1?z<

Q.39 Consider matrices N of order D × x and { of order x × D with real entries such 

that N{9 = 90 and {N9 = 90.  

Which of the following statements is/are TRUE?                

(A) r}n~es�}ce(N) � nulls�}ce({) and r}n~es�}ce({) � nulls�}ce(N). 

(B) r}n�(N) A r}n�({) 3 D. 

(C) If r}n~es�}ce(N) = nulls�}ce({), then r}n�(N) A r}n�({) = D. 

(D) r}n~es�}ce({) = nulls�}ce(N)<
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(A) h(*1)j k1\?pq
v

jw'
= *xD<

(B) h(*1)j k 1\
?p A 1q

v

jw'
= 1?z<

(C) h(*1)j k1\?
v

jw'

(D) h(*1)j k?
v

jw'

Q.39 Consider matrices  with real entries such 

that N{9 = 90
Which of the following statements is/are TRUE?                

(A) r}n~es�}ce(N) � nulls�}ce({) and r}n~es�}ce({) � nulls�}ce(N). 

(B) r}n�(N) A r}n�({) 3 D. 

1\1\1\1\
?ppp AAA 111qqqqq ====== ****1?1?1?1?1?z

?p A 1q

1\1\
?pppqqqq === xD<

<

atririricecececes s s s NNNNN o o o o of f f f order DDDDD ××××× x andndnd { of orororordedededer x ×××× DDDDD w w w w w with h h rererereal

90 a a a andndnd {N{N{N{N9 = 90909090. . .  

he f f f folololollololowiwiwing statatatatetetetementntntnts isisisis/a/a/a/a/arererere T T T TRURURURUE?E?E?                
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Q.40 Let � be the subset of 4 defined by 

� = +� A �G?
� A %G? : �2 �2 �2 % 7 82 �# A %# I 0�<

Which of the following statements is/are FALSE? 

(A) � is closed under the usual addition in 4. 

(B) � is a subspace of the real vector space 4. 

(C) � is a two dimensional subspace of the vector space 4 over 8.  

(D) � is a four dimensional subspace of the vector space 4 over 8.  

Section C: Q.41 – Q.50 Carry ONE mark each. 

Q.41
The radius of convergence of the series  h (`�) 

(!")# (log$ %)&'
*
"+' ," is ______ 

(rounded off to one decimal place).

  

Q.42 - ./ (0123 ! )45467
(8&')#

*
8+' 9'

:
;, = ______(rounded off to one decimal place). 
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< = >? @ ABC
D @ ;BC E ?F AF DF ; G HF D! @ ;! I JKL

Which of the following statements is/are FALSE? 

(A) < is closed under the usual addition in M

(B) < is a subspace of the real vector space 

(C) < is a two dimensional subspace of the vector space 

(D) < is a four dimensional subspace of the vector space 

Section C: Q.41 – Q.50 Carry ONE mark each. 

Q.41
The radius of convergence of the series  / ( )

(!")# (log$ %) '
"+' ," is ______ 

(rounded off to one decimal place).

  

f of the ie /// ("#) (lo )&'*

 under the usual addition in M. 

pacecece o of f the realalalal v v v vecececectototototor r r r spspspspace e e e MMMM. . . . 

dimememensnsnsional subspace of the vector space M over HHHH. . .  

 dimimimenenensisisionononononalalalal s s sububububspspspspspspacacacacacacace e e e e e ofofofof thehehehehehe vector spspacacacace e e e e MMMM o o o ovevevever HHHH.  

50 C C Cararryryryryry O O O ONENENENE m m m m mararararararark k k k k k k k eaeaeaeaeaeaeachchchchchch. . . 
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Q.43 lim"N* O " P'
B"QP' @R@ " P"

B"QP"S =______(rounded off to one decimal place). 

  

  

Q.44 lim5N: O '
5 T '

sin5 @ U76cosVV S = ______(rounded off to one decimal place).            

Q.45 Let W and X be real numbers such that the differential equation 

(YZ @ W,Y[ T \, @ cos CY);, @ (Z,Y! @ CJ,CY] @ X, sin CY);Y = J
is exact.  

Then W @ X = ______(rounded off to one decimal place). 

  

  

Q.46 Let ^ = cos(_, @ \Y)F  where , = `
! @ CbF Y = TO`[ @ bS.  

Then  
ef
ehjh+kp = ______(rounded off to one decimal place).        
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Q.43 lim"N* O " P'
B"BB QP' @R@ " P"

B"BB QP"S =______(rounded off to one decimal place). 

  

  

Q.44 lim5N: O '
5 T rounded off to one decimal place).            

Q.45 Let W and X
(YZ @ W,Y CY);Y = J

is exact.  

Then W @ X

  

  

Q.46 Let ^ = cos(_, @ \Y)F  where , = ` @ CbF Y = TO` @ bS

X bebebebe r r reaeaeaeal l l l nunununumbmbmbmbmbererererers suchchchchchchch t t t that the e didifferentitialalalal e e e e e equququququatatatatatioioion n n n 

W,YYY[ T \T \T \T \T \, @ cocococos CCCCCCCYYYYYYY))));,;,;,;,;,;,;,;,;,;, @ (@ (@ (@ (Z,Y,Y!! @ C@ C@ C@ CJJJJ,,,,CCCCYYYYY] @ X,X,X,X,X, sisisisin

'''
sinsin5555 @@@ U76cosVV S ==== ______((((rorororounununununundedededed off to one d d d dececececim

=== _ _ _ ______(_(_(_(_(roundedededed d ofofofoff f f f f totototototo o o onenenene d d d dececececimimimimalal p p p plalalalacececece).).).). 
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Q.47 Let  ! denote a cyclic group having " elements. If there is a surjective group 

homomorphism from  ! to  #$, then the total number of such distinct surjective 

homomorphisms is ______.               

  

  

Q.48 % ( |& ' 1| ' &[&] ) *&#$  = ______(rounded off to one decimal place).           

                

Q.49 

Let + , -#(.). Suppose the column vector / = 025343& 6 in .# belongs to the 

intersection of nullspace(+) and rangespace(+7).  
Then |&| = ______(rounded off to one decimal place).            

  

  

Q.50 Let 8 be a 5 × 5 real matrix with det(8) = 4. Let 9 be the matrix of cofactors 

of 8. Then  det(9) = ________ (rounded off to one decimal place).          
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omorphism from ! #$, then the total number of such distinct surjective 

homomorphisms is ______.               

  

  

Q.48 % ( |& ' 1#$%% d off to one decimal place).           

                

Q.49 

Let + , -#( & belongs to the 

intersection of nullspace(+) and rangespace(+7).  
Then |&| = ______(rounded off to one decimal place).            

  

(..)))). . SuSuSuSupppppppposososose e e e ththththe e e e cocococolulululululumnmnmnmn v v v v vecececececectotototor r r r //// == 000022225555333344443333& 6666 i i i in n n n ....###### bebebebelo

1| '''' &&&[&] ) ****&&&& ==== ______(((rorororounununundededededed d d d ofofofoff f f f to one d d d dececececim
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Section C: Q.51 – Q.60 Carry TWO marks each. 

Q.51 Let :; < and > be fixed real numbers such that 

?(&) =  @ABC D  EAEC D :&ABC,  whereF @ andF E are arbitrary real constants, 

is the general solution of the differential equation  

*E?*&E D < *?*& D >? = 'ABC G
Then  :(< D >)= ______(rounded off to one decimal place).            

  

  

Q.52 Let the function H I JE K J  be defined by  

H(&; ?) = LM&4 tan'1 N ?4&O D ?P tan'1 Q &M?4R ; &? S T
T;FFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFFotherwise

Then U VV? NVHV& WO at (T;T) is ______ (rounded off to two decimal places).        

Q.53 The double integral of H(&; ?) = & over the triangular region with vertices at 

N' @E ; @EO , (1;4) and (1; '1) is ______(rounded off to one decimal place).                          
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Q.54 Let 

H(&) = X X ABN Y2ZO (1 ' \E) *\ *?G^_`b f
$

jkmq v
$

Then Hx(yzM) = ______(rounded off to one decimal place).         

  

  

Q.55 The volume of the tetrahedron bounded by the planes & = 1; ? = 4; { = P and 14& D }? D ~{ = �T is ______(rounded off to one decimal place).             

  

  

Q.56 Let - , -#(J). If   
��215215T � = �2P24'5� ; - 0 TT2PT6 = �21521T25 � ; -�'215FF215FFFFFT � = � 214'21}FFFFFT �

then det(-) = ______(rounded off to one decimal place). 
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Q.54 Let 

H(&) = X X ABN Y2Z22 O (1 ' \E) *\ *?G^_`b f
$X XX XjX XX Xkmq v

$X XX X
Then Hx(yzM) = ______(rounded off to one decimal place).         
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Q.57 Let �; �  !. If the system of linear equations  

"# + #2$# + #2% = #1#

2"# + #3$# + #% = #2#

&"# + #5$# + #'% = '

has infinitely many solutions, then & + '# = ______ (rounded off to one 

decimal place). 

  

  

Q.58 A fruit shop has 4 different types of bananas. The number of ways in which 12 

bananas can be bought with at least one banana from each type, is ______.  

Q.59 Let ( be a 3 × 3 real matrix such that given any column vector "  !), the 

column vector (" is the reflection of " about the plane 

{*&, ',-& - '.: &, '  !}/

Then the sum of the diagonal elements of ( is ______(rounded off to one 

decimal place). 
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Q.60 Let  0678 denote the number of ways of choosing 9 distinct objects out of  

; distinct objects. Then, 

0<>8 + 0?@8 + 0AB8 + 0C)8 + 0DE8 + 0@>< 8 + 0@@? 8 = ______. 
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