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PouÂ¯À / MATHEMATICS 

Â›¢xøμUS® ÁøP / Descriptive Type 

£mh¨£i¨¦z uμ® / Degree Standard 

Põ» AÍÄ : ‰ßÖ ©o ÷|μ®  ö©õzu ©v¨ö£sPÒ : 300 

Duration : 3 Hours  Total Marks : 300 

(CÆÂÚõ&ÂøhzuõÒ öuõS¨¦ 68 £UP[PøÍU öPõskÒÍx) 

(This question-cum answer booklet consists of 68 pages) 

AÔÄøμPÒ / INSTRUCTIONS 

(RÌUPsh AÔÄøμPøÍ Âsn¨£uõμºPÒ uÁÓõ©À ¤ß£ØÓ ÷Ásk®) 

(Candidates shall comply with the following instructions) 

1. Âsn¨£uõμºPÒ CÆÂÚõ&ÂøhzuõÒ öuõS¨¦ ö©õzu® 68 £UP[PøÍU 

öPõskÒÍx Gß£øu •u¼À EÖv ö\´x öPõÒÍ ÷Ásk®. CzöuõS¨¤À 

H÷uÝ® SøÓ£õi¸¨¤ß, EhÚi¯õP ÷ÁÖ öuõS¨ø£ ÷uºÄU 

PsPõo¨£õÍ›h® ÷Põ›¨ ö£ØÖU öPõÒÍ ÷Ásk®. 

 Candidates shall first ensure that this question-cum-answer booklet contains  

68 pages. In case of any defect found in this booklet, they can request for 

replacement from the invigilator immediately. 

2. Âsn¨£uõμºPÒ CÆÂÚõ&ÂøhzuõÒ öuõS¨¤À JÆöÁõ¸ ÂÚõÂØS® 

uÛzuÛ¯õP Âøh GÊxÁuØöPÚ JxUP¨£mh ChzvÀ ©mk÷© Âøh¯ÎUP 

÷Ásk®. Âøh¯ÎUP JxUP¨£mh ChzvØS öÁÎ÷¯ Gøu²® GÊuUThõx. 

 Candidates have to answer each questions in the question-cum-answer booklet, 

only in the space provided for that question. They should not write anything 

outside the space provided.   
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3. Âsn¨£uõμºPÒ CÆÂÚõ&ÂøhzuõÒ öuõS¨¤À JÆöÁõ¸ ¤›Â¾® 

AÔÄÖzu¨£mkÒÍ GsoUøP°»õÚ ÂÚõUPÐUS ©mk÷© Âøh¯ÎUP 

÷Ásk®. AuØS ªøP¯õÚ GsoUøP°»õÚ ÂÚõUPÐUS Âøh¯ÎzuõÀ, 

JÆöÁõ¸ ¤›Âß •iÂ¾® ªøP¯õÚ GsoUøP°À Âøh¯ÎUP¨£mhøÁ 

PnUQÀ GkzxUöPõÒÍ¨£h ©õmhõx. 

 Candidates should answer the number of questions as instructed in the question 

cum answer booklet in each section. If more than the required number of 

questions are answered, the excess questions answered at the end of each section 

will not be taken into account. 

4. Âsn¨£uõμºPÒ u[PÍx £vÄ Gsøn CÆÂÚõ&ÂøhzuõÒ öuõS¨¤À G¢u 

Chzv¾® GÊuUThõx. C¢u AÔÄøμø¯ «Ö® Âsn¨£uõμºPÐUS E›¯ 

ushøÚ ÂvUP¨£k®. 

 Candidates should not write their register number anywhere in this  

question-cum-answer booklet. Suitable penalty will be imposed on the candidates 

who violate this instruction.  

5. CÆÂÚõ&ÂøhzuõÒ öuõS¨¤À ÂÚõUPÒ uªÌ ©ØÖ® B[Q» ÁiÁ[PÎÀ 

EÒÍÚ. AøÚzx CÚ[PÎ¾® B[Q» ÁiÂÀ uμ¨£mkÒÍøÁ÷¯ •iÁõÚøÁ. 

 In this question-cum-answer booklet, questions are in Tamil and English 

versions. In all matters, English version is final. 

6. Âsn¨£uõμºPÒ C¢u ÂÚõ&ÂøhzuõÒ öuõS¨¤¼¸¢x G¢uz uõøÍ²® 

QÈzxÂhU Thõx. 

 Candidates should not tear off any leaves from this question-cum-answer booklet. 

7. Cz÷uºøÁ ö£õÖzuÁøμ, AÇPõP GÊxÁuØPõPÄ®, GÊzx¨¤øÇ°ßÔ 

GÊxÁuØPõPÄ® uÛ¯õP ©v¨ö£sPÒ JxUP¨£hÂÀø». 

 No separate marks will be awarded for neatness of writing and correctness of 

spelling in respect of this examination. 

 

———————— 
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¤›Ä — A 
SECTION — A 

 SÔ¨¦ : i) öPõkUP¨£mkÒÍ £vöÚmk ÂÚõUPÎÀ GøÁ÷¯Ý® £vøÚ¢x 
ÂÚõUPÐUS ©mk® Âøh¯ÎUPÄ®. 

 Note :  Answer any Fifteen questions out of Eighteen questions. 
   ii) JÆöÁõ¸ ÂÚõÂØS® 100 ö\õØPÐUS ªPõ©À Âøh¯ÎUPÄ®. 
    Answer not exceeding 100 words in each question.      
    iii) JÆöÁõ¸ ÂÚõÂØS® £zx ©v¨ö£sPÒ. 
     Each question carries ten marks. 

(15 × 10 = 150) 

Q.No. 
1 

R GßÓ ³QÎm ÁøÍ¯zvß JÆöÁõ¸ E¸¨¦PÐ® Auß \©Û¯õP÷Áõ AÀ»x 
AøÁ SÔ¨¤mh GsoUøP°»õÚ R-ß £Põ E¸¨¦UPÎß ö£¸UP»õP÷Áõ 
C¸US® GÚ {¹¤. 

If R is a Euclidean Ring, then prove that every element in R is either a unit in R or 
can be written as the product of finite number of prime elements of R. 

Q.No. 
2 

 

φ  Gß£x vø\°¼ \õº¦ GÛÀ 

(A) ( ) φφ 2∇=∇⋅∇  

(B) ( ) 0=∇×∇ φ  GÚ {ÖÄP. 

If φ  is a scalar point function, then prove that  

(a)  ( ) φφ 2∇=∇⋅∇  

(b) ( ) 0=∇×∇ φ  

Q.No. 
3 (A) 

















−

−
=

242
211

121

A  GßÓ Aoø¯ {¯©Ú ÁiÁzvÀ ©õØÖP. 

(B) 

















−
−−

−
=

342
476

268

A  GßÓ Ao°ß ]Ó¨¤¯À¦ \©ß£õk PõsP. 

(a) Reduce the matrix 
















−

−
=

242
211

121

A  to the canonical form. 

(b) Find the characteristic equation of the matrix 
















−
−−

−
=

342
476

268

A . 
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Q.No. 

4 
Põßlº öuõøP°hø» £¯ß£kzv  +

π

θ
θ2

0
sin513

d
–I ©v¨¤kP. 

Using Contour integration, evaluate  +

π

θ
θ2

0
sin513

d .                       

Q.No. 

5 

RÌPsh ÂÁμ[PÐUS £õ´\ß £μÁø» Aø©UP. 

uÁÖPÎß GsoUøP (J¸ £UPzvØS) : 0 1 2 3 4 ö©õzu®

£UP[PÎß GsoUøP : 109 65 22 3 1 200 

Fit a Poisson distribution to the following data: 

No. of mistakes per Page : 0 1 2 3 4 Total 

No. of Pages : 109 65 22 3 1 200 
 

Q.No. 

6 

RÌUPõq® •ÊUöPõk¨¦ Ao°øÚ öPõsh Cμsk-&|£º §äâ¯ TkuÀ 

ÂøÍ¯õmiß ©v¨¦ ©ØÖ® AÆÂøÍ¯õmiÀ AÆÂμsk |£ºPÐUPõÚ EP¢u 

Ezvø¯ ö£ÖP. 



























−

−

−

05
22
14
61
53
31

 

Obtain the optimal strategies for both-persons and the value of the game for 

two-person zero-sum game whose payoff matrix is as follows : 



























−

−

−

05
22
14
61
53
31
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Q.No. 

7 

RÌUPõq® ÷|›¯À vmh ]UPø» M-ß ö£¸©v¨¦ •øÓ°øÚ £¯ß£kzv wºÄ 

PõsP. 

ö£¸®£õsø© 213 xxz −=  

RÌUPõq® Pmk¨£õkPÐUS Em£mk

 

0,

4

33

22

21

2

21

21

≥
≤
≥+
≤+

xx

x

xx

xx

   

Solve the following Linear Programming Problem using Big-M method.   

Maximize 213 xxz −= , 

Subject to 

0,

4

33

22

21

2

21

21

≥
≤
≥+
≤+

xx

x

xx

xx

                                                                           

Q.No. 

8 

P GßÓ ¦ÒÎ •U÷Põn® ABC&-À EÒÍ uÍzvÀ EÒÍx ©ØÖ® I Gß£x ø©¯£Sv. 

APA sin⋅ , BPB sin.  ©ØÖ® CPC sin⋅  GßÖ ÂøÍÄ Âø\PÒ C¸¢uõÀ 

2
cos

2
cos

2
cos4

CBA
PI ⋅ GÚ {ÖÄP. 

P  is a point in the plane of the triangle ABC and I is the incentre. Show that the 

resultant of forces represented by APA sin⋅ , BPB sin.  and CPC sin⋅  is 

2
cos

2
cos

2
cos4

CBA
PI ⋅ . 

Q.No. 

9 

( ) 322 =f  GßÓ \õº¤ß ö©´ ©ØÖ® PØ£øÚ¨ £SvPÒ, ÷Põ]- -öμ´©õß 

\©ß£õkPøÍ §ºzv ö\´²® GÚ PõsP. ÷©¾® 1cu =  ©ØÖ® 2cv =  GßÓ 

ÁøÍÁøμPÎß öuõS¨¦PÒ JßÖUöPõßÖ ö\[Szx GÚ {¹¤. 

If the function ( ) 322 =f  is given, then show that the real and imaginary parts of 

( )2f  satisfy the Cauchy-Riemann equations. Also prove that the family of curves 

1cu =  and 2cv =  are orthogonal to each other. 
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Q.No. 

10 

f  Gß£x AhUP ¯õ¨¦ öÁÎ X -I ¯õ¨¦ öÁÎ Y -US öPõsk ö\À»UTi¯ 

öuõhºa]¯õÚ E¸©õØÓ \õº£õ°ß, f  Gß£x ^μõP öuõh¸® \õº¦ GÚ {¹¤. 

If f  is a continuous mapping of a compact metric space X  into a metric space Y , 

then prove that f  is uniformly continuous. 

Q.No. 

11 

∞
== 1}{ nnss  ©ØÖ® ∞

== 1}{ nntt  Gß£Ú 2l -À EÒÍx GÛÀ ∞
=+=+ 1}{ nnn tsts -® 2l &À 

EÒÍx GÚÄ® ©ØÖ® ( )
2/1

1

2

2/1

1

2

2/1

1

2








+








≤








+ 

∞

=

∞

=

∞

= n
n

n
n

n
nn tsts  GÚÄ® {ÖÄP. 

If ∞
== 1}{ nnss  and ∞

== 1}{ nntt  are in 2l , then prove that ∞
=+=+ 1}{ nnn tsts  is in 2l  and 

( )
2/1

1

2

2/1

1

2

2/1

1

2








+








≤








+ 

∞

=

∞

=

∞

= n
n

n
n

n
nn tsts . 

Q.No. 

12 

R Gß£x ÁøÍ¯® ©ØÖ® a , Rb ∈  GÛÀ 

(A) 000 == aa  

(B) ( ) ( ) ababba −=−=−  

(C) ( ) acabcba −=−  

(D) ( )( ) abba =−−  GÚ {ÖÄP. 

Let R be a ring and a , Rb ∈ , then prove that  

(a) 000 == aa   

(b) ( ) ( ) ababba −=−=−  

(c) ( ) acabcba −=−  

(d) ( )( ) abba =−−  
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Q.No. 
13 

V  ©ØÖ® W  Gß£Ú F  GßÓ PÍzøu ö£õ¸zx Aø©¯¨ö£ØÓ vø\¯ß 
öÁÎ¯õUP® ©ØÖ® WVT →:  Gß£x AÁØÔØS Cøh÷¯¯õÚ K¸¸ 
Aø©ÁõPÄ® C¸US® GÛÀ T  GßÓ ÷Põ¨¦ V ß AkUPÍzøu W  ß AkUPÍ©õP 
©õØÖ® GÚ {¹¤. 

If V  and W  are vector spaces over a field F  and WVT →:  is an isomorphism, 
then prove that T  maps a basis of V  into a basis of W .     

Q.No. 
14 ( )







>
<

=
10
11

xwhen
xwhen

xf  , GÛÀ ( )xf  ß §›¯º öPõø\ß E¸©õØÓzøu PõsP. ÷©¾®   

(A) 
∞

=
0

2
sin π

dt
t

t
 

(B) 
∞

=







0

2

2
sin π

dt
t

t
GÚ {ÖÄP. 

Find the Fourier cosine transform for ( )xf , if ( )






>
<

=
1when0
1when1

x
x

xf . Deduce that  

(a) 
∞

=
0

2
sin π

dt
t

t
 

(b) 
∞

=







0

2

2
sin π

dt
t

t
 

Q.No. 
15 

wºUP : ( ) ( ) mxlyqlznxpnymz −=−+− .   

Solve : ( ) ( ) mxlyqlznxpnymz −=−+− .            

Q.No. 
16 

xxeyDD x cos2sin)23( 2 −=+−  GßÓ ÁøPUöPÊ \©ß£õmiØS wºÄ Põs. 

Solve the differential equation xxeyDD x cos2sin)23( 2 −=+− . 

Q.No. 
17 

θθ 75 sincos &ß n-Áx ÁøP±mk öPÊ PõsP. 

Find the nth differential coefficient of θθ 75 sincos .           

Q.No. 
18 
















=

302
120
201

A GÛÀ, 0276 23 =++− IAAA GÚ {ÖÄP. 

Prove that 0276 23 =++− IAAA , if 















=

302
120
201

A . 

C[S 
C[S 
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¤›Ä — B 
SECTION — B 

 SÔ¨¦ : i) öPõkUP¨£mkÒÍ £ßÛöμsk ÂÚõUPÎÀ GøÁ÷¯Ý® £zx 
ÂÚõUPÐUS ©mk® Âøh¯ÎUPÄ®. 

 Note :  Answer any Ten questions out of Twelve questions. 
   ii) JÆöÁõ¸ ÂÚõÂØS® 200 ö\õØPÐUS ªPõ©À Âøh¯ÎUPÄ®. 
    Answer not exceeding 200 words in each question.      
    iii) JÆöÁõ¸ ÂÚõÂØS® £vøÚ¢x ©v¨ö£sPÒ. 
     Each question carries fifteen marks. 

(10 × 15 = 150) 

 

Q.No. 

19 

 

21, nn  E¸¨¦PøÍ öPõsh öuõhºPÎß \μõ\›PÒ ©ØÖ® Â»UPÁºUP \μõ\›PÒ 

•øÓ÷¯ 21 , xx  ©ØÖ® 21,σσ  GÛÀ 21 nn +  E¸¨¦PøÍ öPõsh AÆÂμsk 

öuõhºPÎß ÷\ºUøP°ß Â»UPÁºUP \μõ\›°ß(σ ) ÁºUP® 

( ) 







−

+
++

+
= 2

21
21

212
22

2
11

21

2 1
xx

nn
nn

nn
nn

σσσ GÚ PõsP. 

If  21, nn  are the sizes, 21 , xx  the means and 21,σσ  the standard deviations of two 

series, then show that the standard deviation σ  of the combined series of size 21 nn +  is 

( ) 







−

+
++

+
= 2

21
21

212
22

2
11

21

2 1
xx

nn
nn

nn
nn

σσσ . 

Q.No. 

20 

 

Big-M •øÓø¯ £¯ß£kzv wºUP. 

«¨ö£›uõUS : 4321 32 xxxxZ −++=  

Pmk£õkPÒ : 

0,,,

102

2052

1532

4321

4321

321

321

≥
=+++
=++
=++

xxxx

xxxx

xxx

xxx

 

Solve the LPP by using Big-M method. 

Maximize : 4321 32 xxxxZ −++=  

Subject to the constraints :

 

0,,,

102

2052

1532

4321

4321

321

321

≥
=+++
=++
=++

xxxx

xxxx

xxx

xxx
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Q.No. 
21 

 

J¸ {ø»¯õÚ uÍzvß «x ‘h’ E¯μzvÀ C¸¢x J¸ xPÒ ÂÊQÓx. ‘ e ’ BÚx «Ò 

\Uv öPÊ GÛÀ, xPÎß Gvº GÊa] Ah[S® ÷£õx, Ax Ph¢u yμ® 








−
+

2

2

1
1

e
e

h  GÚ 

{ÖÄP. ÷©¾® Auß ö©õzu ÷|μ® 
g
h

e
e 2

1
1

−
+

GÚ {ÖÄP.    

A particle falls from a height ‘h’ upon a fixed horizontal plane, if ‘ e ’ be the 
coefficient of restitution, show that the whole distance described before the particle 

has finished rebounding is 








−
+

2

2

1
1

e
e

h . Show also that the whole time taken is 

.
2

1
1

g
h

e
e

−
+

 

Q.No. 
22 

 

(A) 
xyyx ∂∂

∂=
∂∂

∂ 22

 GÛÀ 
zzyx ∂∂

∂=
∂
∂+

∂
∂ 2

2

2

2

2

4  GÚ {ÖÄP. 

(B) 2,,2 321 −=== zizz  GßÓ ¦ÒÎPÒ 1,,1 321 −=== wiww ß «x C¸ ÷|›¯ 

E¸©õØÓzøu PõsP. 

(a)   If 
xyyx ∂∂

∂=
∂∂

∂ 22

 prove that 
zzyx ∂∂

∂=
∂
∂+

∂
∂ 2

2

2

2

2

4  

(b) Find the bilinear transformation which maps the points 2,,2 321 −=== zizz  

onto 1,,1 321 −=== wiww  respectively.  

Q.No. 
23 

 

( )
( ) ( )213

4

−+
+=
zz

z
zf  GßÓ \õº¤ß »õμßì öuõhº Â›ÁõUP[PøÍ 410 <−< z  

©ØÖ® 41 >−z  GßÓ £μ¨¦PÎÀ PshÔ. 

If ( )
( ) ( )213

4

−+
+=
zz

z
zf , then find its Laurent’s series expansions in the regions 

410 <−< z  and 41 >−z . 

Q.No. 
24 

 

( ) xxxf sin=  GßÓ \õº¤ß §›¯º öuõhº Â›ÁõUPzøu [ ]π2,0  GßÓ CøhöÁÎ°À 

PshÔ. 

Determine the Fourier series expansion of ( ) xxxf sin=  in [ ]π2,0 .  

Q.No. 
25 

 

÷£õÀìÚõ öÁìmμõì ÷uØÓzøu GÊv {¹¤UP. 

State and prove Bolzono-Weierstrass theorem.  
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Q.No. 
26 

 

V Gß£x F GßÓ PÍzøu ö£õ¸zx Aø©¯¨ö£ØÓ vø\¯ß öÁÎ ©ØÖ® 
A, B BQ¯øÁ AÁØÔß EÒöÁÎPÍõP C¸US® GÛÀ, 

( ) ( )BABABA ∩−+=+ dimdimdimdim  GÚ {¹¤. 

If V is a finite-dimensional vector space over a field F and A, B are subspaces of V , 
then prove that ( ) ( )BABABA ∩−+=+ dimdimdimdim  
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( )xf  Gß£x π2  GßÓ Põ» AÍøÁ öPõsk ( )lcc 2, +  GßÓ GÀø»°À 
Áøμ¯ÖUP¨£mk, naa ,0  ©ØÖ® nb  GßÓ öPÊUPøÍ öPõsh Põ»Áøμ \õº¦ GÛÀ 

( )[ ] ( )
∞

=

+

++=
1

22
2

02
2

2
1

42
1

n
nn

lc

c

ba
a

dxxf
π

 GÚ {¹¤. 

If ( )xf  be a periodic function with period π2  defined in the interval ( )lcc 2, + , then 

prove that ( )[ ] ( )
∞

=

+

++=
1

22
2

02
2

2
1

42
1

n
nn

lc

c

ba
a

dxxf
π

 

where naa ,0  and nb are the Fourier coefficients of ( )xf . 

Q.No. 
28 

 

G¢u J¸ \xμ Ao²® Auß ]Ó¨¤¯À¦ \©ß£õmiØ÷P ‰»©õP Aø©²® GÚ {¹¤.

Prove that every square matrix satisfies its own characteristic equation. 
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(A) ©v¨¦ PõsP  ( )
2/

0

sinlog
π

dxx . 

(B) ©v¨¦ PõsP  
−a xa

dxdy
0 0

22

. 

(a) Evaluate ( )
2/

0

sinlog
π

dxx . 

(b) Evaluate  
−a xa

dxdy
0 0

22

.                                                                           
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(A) ∞++++++++++ 
!4

3331
!3

331
!2
31

1
322

 GßÓ öuõh›ß TkuÀ PõsP. 

(B) 12log
4
1

7
1

6
1

4
1

5
1

4
1

4
1

3
1

2
1

1 32 =+





 ++






 ++






 ++   GÚ {ÖÄP. 

(a) Sum the series ∞++++++++++ 
!4

3331
!3

331
!2
31

1
322

. 

(b) Show that 12log
4
1

7
1

6
1

4
1

5
1

4
1

4
1

3
1

2
1

1 32 =+





 ++






 ++






 ++  .        

————————  


