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PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1. The solution of the equation 
p
apxy +=  is  

——————. 

 (a) 
c
acxy += 2  (b) 2

2
22

c
axcy +=  

 (c) 
c
acxy +=  (d) 

c
acxy

2

+=  
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2. Clairaut’s equation is of the form ——————. 

 (a) )(pfqxy +=  (b) )(qfqxy +=  

 (c) )(qfpxy +=  (d) )(pfpxy +=  

3. The solution of 0)23( 2 =+− yDD  is ——————. 

 (a) xx ececy 2
21

−− +=  (b) xx ececy 2
21 +=  

 (c) xx ececy 2
2

1 += −  (d) xx ececy 2
21 += −  

4. The complementary function of 32 )9( xD =+  is  
——————. 

 (a) xBxA 3sin3cos +  

 (b) xx BeeA 33 −+  

 (c) xx eBeA 33 −−  

 (d) xeBAx 3)( +  

5. The angle between the planes 62 =+− zyx  and 

32 =++ zyx  is —————— 

 (a) 
3
π

  (b) 
2
π

 

 (c) 
6
π

  (d) π  



Code No. : 20289 E Page 3 

6. The equation of the plane which passes through 
the point (2, –4, 5) and is parallel to the plane 

06724 =+−+ zyx  is ——————. 

 (a) 01724 =−−+ zyx  

 (b) 06742 =+−+ zyx  

 (c) 035624 =+−+ zyx  

 (d) 01274 =−+− zyx  

7. The equation of the line passing through the point 
(3, 2, –8) and is perpendicular to the plane 

0223 =−++− zyx  is ——————. 

 (a) 
2

8
1

2
3
3 −=+=

−
+ zyx

 

 (b) 
2

8
1

2
3
3 +=−=

−
− zyx

 

 (c) 
2
8

1
2

3
3

−
−=

−
+=+ zyx

 

 (d) 
2
8

1
2

3
3

−
+=

−
−=− zyx

 

8. The equation of the straight line joining the points 
(0, 0, 0) and (5, –2, 3) is ——————. 

 (a) 
3
3

2
2

5
5

−
+=+=+ zyx

 

 (b) 
3

3
2
2

5
5 +=

−
+=+ zyx

 

 (c) 
325
zyx =

−
=  

 (d) 
325 −

=
−

=
−

zyx
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9. The equation of the sphere with centre (–1, 2, –3) 
and radius 3 units is ——————. 

 (a) 05642222 =+−+−++ zyxzyx  

 (b) 05642222 =−−+−++ zyxzyx  

 (c) 05642222 =++++++ zyxzyx  

 (d) 05642222 =++−+++ zyxzyx  

10. The radius of the sphere 
0222222 =++++++ dwzvyuxzyx is —————. 

 (a) dwvu +++ 222   

 (b) dwvu −++ 222  

 (c) dwvu +++  

 (d) dwvu −++  

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (a) Solve : 023 222 =++ yxyppx .  

Or 

 (b) Solve : 06)23( 222 =−−+ xyyxpxyp .  

[P.T.O.]
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12. (a) Solve : xeyDD x cos)42( 3 =+− .  

Or 

 (b) Solve : xeyDD =++ )65( 2 .  

13. (a) Find the equation of the plane passing 
through the points (3, 1, 2), (3, 4, 4) and 
perpendicular to the plane 045 =++ zyx .  

Or 

 (b) A moving plane passes through a fixed point 
(α, β, γ) and intersects the coordinate axes at 
A, B, C. Show that the locus of the centroid 

of the ΔABC is 3=++
zyx
γβα

.  

14. (a) Show that the lines 
2

5
2

4
1

2 −=−=− zyx
; 

2
7

3
8

2
5 −=−=− zyx

 are coplanar and find 

the equation of the plane containing them.  

Or 

 (b) Find the image of the point (2, 3, 4) under 
the reflection in the plane 652 =+− zyx .  
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15. (a) A sphere of constant radius k passes through 

the origin and meets the axes in A, B, C. 

Prove that the centroid of the triangle ABC 

lies on the sphere 2222 4)(9 kzyx =++ .  

Or 

 (b) Find the equation of the tangent plane to the 

sphere 0222222 =++++++ dwzvyuxzyx  

at point ),,( 111 zyx . 

PART C — (5 × 8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (a) Solve : ;0sin22

2

=+−+ tx
dx
dy

dt
xd

  

   0cos22

2

=+−− ty
dt
dx

dt
yd

. 

Or 

 (b) Solve : teyx
dx
dytyx

dt
dx 223;32 =+−=−+ .  
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17. (a) Solve : xy
dx
dyx

dx
ydx 68)25(6)25( 2

2
2 =++−+ . 

Or 

 (b) Solve : 

0)6123()64( 22
2

2
2 =+++++ yxx

dx
dyxx

dx
ydx  

by means of the substitution zyx =3 .  

18. (a) Find the equation of the plane passing 
through the points (2, 5, –3), (–2, –3, 5) and 
(5, 3, –3).  

Or 

 (b) Find the bisector of the acute angle between 
the planes 01543 =+−+ zyx ; 

013125 =−+ zyx .  

19. (a) Prove that the lines 
2

1
8
10

3
1 −=+=

−
+ zyx

; 

1
4

7
1

4
3 −=+=

−
+ zyx

 are coplanar. Find also 

their point of intersection and the plane 
through them.  

Or 

 (b) Find the shortest distance between the lines 

1
2

2
4

1
3 +=−=

−
− zyx

; 
2

2
3

7
1

1 +=+=− zyx
.  
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20. (a) Find the equation of the sphere which passes 
through the circle  

  042222 =−−++ yxzyx , 832 =++ zyx  and 
touches the plane 2534 =+ yx .   

Or 

 (b) Find the equation of the sphere passing 
through the points )2,1,1(),2,1,1( −−  and 
having the centre of the sphere on the line 

2201 −+−==−−+ zyxzyx . 

   

  

——––––––––– 



  

Reg. No. : ........................................ 

Code No. : 20291 B Sub. Code : AMMA 41 

B.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2022. 

Fourth Semester 

Mathematics — Core 

ABSTRACT ALGEBRA 

(For those who joined in July 2020 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. RÌUPshÁØÖÒ Gx { }dcbaS ,,,=  GÝ® Pnzvß 
«x \©a^º öuõhº¦ AÀ»? 

 (A) { }),(),,( abba   

 (B) { }),(),,(),,( cacbba  

 (C) { }),(),,( bbaa   

 (D) { }),(),,(),,(),,( bcabcbba  
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 Which of the following is not a symmetric relation 
on { }dcbaS ,,,= ?  

 (a) { }),(),,( abba   

 (b) { }),(),,(),,( cacbba  

 (c) { }),(),,( bbaa   

 (d) { }),(),,(),,(),,( bcabcbba  

2. G  GßÓ S»zvÀ α  GßÓ EÖ¨¤ß Á›ø\ x  GÛÀ 
1−α  GßÓ EÖ¨¤ß Á›ø\ –––––––– 

 (A) –1   (B) x−  

 (C) x    (D) 1−x   

 If the order of an element α  is a group G  is x  

then the order of the element 1α  is 

 (a) –1   (b) x−  

 (c) x    (d) 1−x  

3. ÁÇUP©õÚ ö£¸UPø»¨ ö£õÖzx { }iiG −−= ,,1,1  

GßÓ S»zvÀ i ß ÷|º©õÖ EÖ¨¦ –––––––– 

 (A) 1   (B) i  

 (C)  i−    (D) –1 
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 In the group { }iiG −−= ,,1,1  with usual 

multiplication, the inverse of i  is –––––––––  

 (a) 1   (b) i  

 (c) i−    (d) 1−  

4. G Gß£x J¸ •iÄÖ S»® GßP. H  Gß£x G &ß 

EmS»® GßP. GHG =]:[  GÛÀ H  Gß£x  

–––––– 

 (A) }{e    (B) G  

 (C) H    (D) e  

 Let G  be a finite group and H  be a subgroup of 
G . If GHG =]:[  then H  is –––––––––  

 (a) }{e    (b) G  

 (c) H    (d) e  

5. ': GGf →  J¸ 1–1 \õº¦ GÛÀ, =)(ker fO   

–––––––– 

 (A) –1   (B) 0 

 (C) 1   (D) 2 

 If ': GGf →  is 1-1, then =)(ker fO  –––––––––  

 (a) –1   (b) 0 

 (c) 1   (d) 2 
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6. ≅−+ }1,1{R –––––––– 

 (A) +R    (B) −R  

 (C) R    (D) {1, –1}  

 ≅−+ }1,1{R  –––––––––  

 (a) +R    (b) −R  

 (c) R    (d) {1, –1} 

7. ).,,( +R  GßÓ ÁøÍ¯zvÀ, ö£¸UPÀ ÷|º©õÖ 

öPõsh EÖ¨¦PÎß Pn® –––––––– 

 (A) Z    (B) {1, –1} 

 (C) }0{−R   (D) R   

 In the ring ).,,( +R  the set of units is –––––––––  

 (a) Z    (b) {1, –1} 

 (c) }0{−R   (d) R  

8. ÁøÍ¯® )(2 RM &À EÒÍ A»S EÖ¨¦ –––––––– 

 (A) 







11
11

  (B) 







00
00

 

 (C) 







42
42

  (D) 







42
24
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 In the ring )(2 RM , the unit element is  

 (a) 







11
11

  (b) 







00
00

 

 (c) 







42
42

  (d) 







42
24

 

9. RÌUPshÁØÖÒ Gx R &CÀ £Põ ^º ÁøÍ¯®? 

 (A) (–1)   (B) (0) 

 (C) (1)   (D) (2)  

 Which one is a prime ideal in R ?   

 (a) (–1)   (b) (0) 

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

10. ][)(),( 4 xZxgxf ∈  ©ØÖ® 13)( 2 ++= xxxf , 

xxxg += 22)(  GÛÀ )(.)( xgxf ß £i –––––––– 

 (A) 3   (B) 4 

 (C) 2   (D) 1 

 If ][)(),( 4 xZxgxf ∈  be defined as 13)( 2 ++= xxxf  

and xxxg += 22)(  then degree of )(.)( xgxf  is  
–––––––––  

 (a) 3   (b) 4 

 (c) 2   (d) 1 
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions choosing either (a) or (b). 
Each answer should not exceed 250 words. 

11. (A) Pn® S &ß «x Áøμ¯ÖUP¨£mh J¸ \›{Pº 
EÓÂÚõÀ EshõQ¯ \©õÚ ÁS¨¦PÎß 
Pn®, S &À J¸ ¤›ÂøÚø¯ EshõUS® 
GÚ {¹¤. 

  Prove that the set of all equivalence classes 
determined by an equivalence relation 
defined on a set S  forms a partition on the 
set S . 

Or 

 (B) BAf →:  ©ØÖ® CBg →:  Gß£Ú 
JßÖUöPõßÖ •ÊU ÷PõºzuÀPÒ GÛÀ 

CAgof →:  J¸ JßÖUöPõßÖ 
•ÊU÷PõºzuÀ GÚ {¹¤. 

  If BAf →: , CBg →:  are bijections, prove 
that CAgof →:  is also a bijection. 

12. (A) G  Gß£x Cμmøh GsoUøP öPõsh 
EÖ¨¦PøÍ Eøh¯ J¸ •iÄÖ S»® GÛÀ 
SøÓ¢u£m\® Á›ø\ 2 Eøh¯ J¸ 
EÖ¨÷£Ý® G &°À C¸US® GÚ {ÖÄP. 

  If G  is a finite group with even number of 
elements then prove that G  contains at least 
one element of order 2. 

Or 
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 (B) A , B  BQ¯Ú G  GßÓ •iÄÖ S»zvß 
EmS»[PÒ ©ØÖ® A  Gß£x B &°ß 
EmS»® GÛÀ ]:[]:[]:[ ABBGAG =  GÚ 
{ÖÄP. 

  Let A  and B  be subgroups of a finite group 
G  such that A  is a subgroup of B . Show 
that ]:[]:[]:[ ABBGAG = . 

13. (A) J¸ \UPμ S»zvß JÆöÁõ¸ EmS»•® J¸ 
\UPμ S»® GÚ {¹¤. 

  Prove that every subgroup of a cyclic group is 
cyclic. 

Or 

 (B) ': GGf →  J¸ S»[PÎß ußø© ©õÓõ 

•Ê÷PõºzuÀ GÛÀ f  J¸ 11 −  \õº¦ 

⇔ f &ß EmP¸ }{e=  GÚ {¹¤. 

  If ': GGf →  is a group homomorphism prove 
that f  is 11 −  ⇔  }{ker ef = . 

14. (A) §äâ¯ ÁS¨£õßPÒ CÀ»õu J¸ •iÄÖ 
£›©õØÖ ÁøÍ¯® R  BÚx J¸ ¦»® BS® 
GÚ {ÖÄP.  

  Prove that a finite commutative ring R  
without zero - divisors is a field. 

Or 



 Code No. : 20291 B Page 8 

 (B) F  GßÓ ¦»zvØS F &® {0}&® ©mk÷© 
P¸zv¯ÀPÍõP C¸US® GÚ PõmkP. 

  Show that the only ideals of a field F  are F  
and {0}. 

15. (A) nz  J¸ Gs Aμ[P©õP C¸UP ÷uøÁ¯õÚ 
©ØÖ® ÷£õx©õÚ {£¢uøÚ, n  J¸ £Põ Gs 
GÚ {¹¤. 

  Show that nz  is an integral domain if and 
only if n  is prime. 

Or 
 (B) G¢u J¸ •iÄÖ Gs Aμ[P•® J¸ PÍö©Ú 

{¹¤. 

  Prove that every finite integral domain is a 
field. 

PART C — (5 × 8 = 40 marks) 

Answer ALL questions choosing either (a) or (b). 
Each answer should not exceed 600 words. 

16. (A) A , B  BQ¯Ú G  GßÓ S»zvß EmS»[PÒ 
GßP. AB  Gß£x G &ß EmS»® GßÓõÀ 
©mk÷© BAAB =  GÚ {¹¤. 

  Let A  and B  be two subgroups of a group 
G . Prove that AB  is a subgroup of G  if and 
only if BAAB = . 

Or 
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 (B) G  GßÓ S»zvß C¸ EmS»[PÎß ÷\º¨¦ 
Pn® J¸ EmS»® GßÓõÀ ©mk÷© JßÖ 
©ØöÓõßÔß EÒ C¸US® GÚ PõmkP. 

  Prove that the union of two subgroups of a 
group G  is a subgroup if and only if one is 
contained in the other. 

17. (A) H  ©ØÖ® K  BQ¯Ú S»® G  °ß C¸ 

•iÄÖ EmS»[PÒ GÛÀ 
KH

KH
HK

∩
=  

GÚ {¹¤. 

  Let H  and K  be two finite subgroups of a 

group G . Prove that 
KH

KH
HK

∩
= . 

Or 
 (B) ö»Uμõg]°ß ÷uØÓzøu TÔ {¹¤. 

  State and prove Lagrange's theorem. 

18. (A) ': GGf →  Gß£x K &øÚ öPºÚ»õP öPõsh 
J¸ S»[PÎß ußø© ©õÓõ ©õØÖ® GÛÀ 

)(Gf
K
G ≅  GÚ {¹¤. 

  if ': GGf →  is a homomorphism with Kernel 

K , prove that )(Gf
K
G ≅ . 

Or 
 (B) öP´¼°ß ÷uØÓzøuU TÔ {¹¤. 

  State and prove Cayley's theorem. 
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19. (A) R  Gß£x \©Û EÖ¨¦hß Ti¯ £›©õØÖ 
ÁøÍ¯® GßP. R &ß J¸ P¸zv¯À M  J¸ 
ªSÁøμ P¸zv¯À MR /⇔  J¸ ¦»® GÚ 
{¹¤. 

  Let R  be a commutative ring with identity 
prove that an ideal M  of R  is a maximal 
ideal MR /⇔  is a field. 

Or 
 (B) RÌUPshÁØøÓ {ÖÄP. 

  (i) nz  Gß£x J¸ öuõS¨¦UPn® n⇔  
J¸ £Põ Gs. 

  (ii) J¸ öuõS¨¦ PÍzvß ]Ó¨¤¯À¦ 0 
AÀ»x J¸ £Põ Gs. 

  Prove the following 

  (i) nz  is an integral domain n⇔  is a 
prime number. 

  (ii) the characteristics of an integral 
domain is either 0 or a prime number. 

20. (A) ÁSzuÀ £i •øÓø¯U TÔ {ÖÄP. 

  State and prove division algorithm. 

Or 

 (B) G¢uöÁõ¸ öuõS¨¦ PÍzøu²® J¸ ¦»zvÀ 
£vUP •i²® GÚ {ÖÄP. 

  Prove that every integral domain can be 
embedded in a field. 

 

———————— 
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1. Which of the following is not a symmetric relation 
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 (a) { }),(),,( abba   

 (b) { }),(),,(),,( cacbba  

 (c) { }),(),,( bbaa   

 (d) { }),(),,(),,(),,( bcabcbba  
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2. If the order of an element α  is a group G  is x  

then the order of the element 1−α  is 

 (a) –1   (b) x−  

 (c) x    (d) 1−x  

3. In the group { }iiG −−= ,,1,1  with usual 

multiplication, the inverse of i  is –––––––––  

 (a) 1   (b) i  

 (c) i−    (d) 1−  

4. Let G  be a finite group and H  be a subgroup of 

G . If GHG =]:[  then H  is –––––––––  

 (a) }{e    (b) G  

 (c) H    (d) e  

5. If ': GGf →  is 1-1, then =)(ker fO  –––––––––  

 (a) –1   (b) 0 

 (c) 1   (d) 2 

6. ≅−+ }1,1{R  –––––––––  

 (a) +R    (b) −R  

 (c) R    (d) {1, –1} 
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7. In the ring ).,,( +R  the set of units is –––––––––  

 (a) Z    (b) {1, –1} 

 (c) }0{−R   (d) R  

8. In the ring )(2 RM , the unit element is  

 (a) 







11
11

  (b) 







00
00

 

 (c) 







42
42

  (d) 







42
24

 

9. Which one is a prime ideal in R ?   

 (a) (–1)   (b) (0) 

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

10. If ][)(),( 4 xZxgxf ∈  be defined as 13)( 2 ++= xxxf  

and xxxg += 22)(  then degree of )(.)( xgxf  is  

–––––––––  

 (a) 3   (b) 4 

 (c) 2   (d) 1 
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions choosing either (a) or (b). 
Each answer should not exceed 250 words. 

11. (a) Prove that the set of all equivalence classes 
determined by an equivalence relation 
defined on a set S  forms a partition on the 
set S . 

Or 

 (b) If BAf →: , CBg →:  are bijections, prove 
that CAgof →:  is also a bijection. 

12. (a) If G  is a finite group with even number of 
elements then prove that G  contains at least 
one element of order 2. 

Or 

 (b) Let A  and B  be subgroups of a finite group 
G  such that A  is a subgroup of B . Show 
that ]:[]:[]:[ ABBGAG = . 

13. (a) Prove that every subgroup of a cyclic group 
is cyclic. 

Or 

 (b) If ': GGf →  is a group homomorphism prove 
that f  is 11 −  ⇔  }{ker ef = .  

[P.T.O.]
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14. (a) Prove that a finite commutative ring R  
without zero - divisors is a field. 

Or 

 (b) Show that the only ideals of a field F  are F  
and {0}. 

15. (a) Show that nz  is an integral domain if and 

only if n  is prime. 

Or 

 (b) Prove that every finite integral domain is a 
field. 

PART C — (5 × 8 = 40 marks) 

Answer ALL questions choosing either (a) or (b). 
Each answer should not exceed 600 words. 

16. (a) Let A  and B  be two subgroups of a group 
G . Prove that AB  is a subgroup of G  if and 
only if BAAB = . 

Or 

 (b) Prove that the union of two subgroups of a 
group G  is a subgroup if and only if one is 
contained in the other. 
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17. (a) Let H  and K  be two finite subgroups of a 

group G . Prove that 
KH

KH
HK

∩
= . 

Or 

 (b) State and prove Lagrange's theorem. 

18. (a) If ': GGf →  is a homomorphism with Kernel 

K , prove that )(Gf
K
G ≅ . 

Or 

 (b) State and prove Cayley's theorem. 

19. (a) Let R  be a commutative ring with identity 
prove that an ideal M  of R  is a maximal 
ideal MR /⇔  is a field. 

Or 

 (b) Prove the following 

  (i) nz  is an integral domain n⇔  is a 
prime number. 

  (ii) the characteristics of an integral 
domain is either 0 or a prime number. 

20. (a) State and prove division algorithm. 

Or 

 (b) Prove that every integral domain can be 
embedded in a field. 

———————— 
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1. ¤ßÁ¸ÁÚÁØÖÒ Gx 3R  öÁUhº öÁÎ°ß 
EÒöÁÎ AÀ»? 

 (A) { }RaaW ∈= /)0,0,(  

 (B) { }RKKcKbKaW ∈= /,,  

 (C) { }RaaaW ∈+= /)0,1,(  

 (D) { }RbabaW ∈= ,/),0,(  
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 Which of the following is a subspace of a vector 
space 3R ?  

 (a) { }RaaW ∈= /)0,0,(  

 (b) { }RKKcKbKaW ∈= /,,  

 (c) { }RaaaW ∈+= /)0,1,(  

 (d) { }RbabaW ∈= ,/),0,(  

2. V  Gß£x F &ß «uõÚ öÁUhº öÁÎ ©ØÖ® W  

Gß£x V ß EÒöÁÎ GßP.  
W
V

VT →:  Gß£x 

VWVT +=)(  GßÖ Áøμ¯ÖUP¨£mh J¸ ÷|›¯À 

E¸©õØÓ® GÛÀ =Tker  ——————. 

 (A) }0{   (B) V  

 (C) }1{   (D) W  

 Let V  be a vector space over a field F  and W , a 

subspace of V . If 
W
V

VT →:  defined by 

VWVT +=)(  is a linear transformation, =Tker  
——————. 

 (a) }0{   (b) V  

 (c) }1{   (d) W  

3. )(2 RV &À )}0,2{(=S  GÛÀ, )(SL  = ——————. 

 (A) }/)0,{( Rxx ∈  (B) }/),0{( Rxx ∈  

 (C) 0)}{(0,  (D) )}2,0{(  
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 If )}0,2{(=S  in )(2 RV  then )(SL  = ——————. 

 (a) }/)0,{( Rxx ∈  (b) }/),0{( Rxx ∈  

 (c) 0)}{(0,  (d) )}2,0{(  

4. )(2 RV &À öÁUhºPÒ ),( ba  ©ØÖ® ),( dc  Gß£x 
÷|›¯À \õº¦øh¯uõP C¸UP ÷£õx©õÚ ©ØÖ® 
÷uøÁ¯õÚ {£¢uøÚ ——————. 

 (A) 0=− cdab  (B) 0=− dbac  

 (C) 0=− bcab  (D) 0=− bcad  

 The vectors ),( ba  and ),( dc  are linearly 
dependent iff ——————. 

 (a) 0=− cdab  (b) 0=− dbac  

 (c) 0=− bcab  (d) 0=− bcad  

5. 






 −
θθ
θθ

cossin
sincos

 GßÓ Ao¯õÚx 

)()(: 22 RVRVT →  GßÖ öPõkUP¨£mkÒÍx, 
{ø»¯õÚ Ai¨£øhø¯¨ ö£õÖzx Auß ÷|›¯À 
E¸©õØÓ® ——————. 

 (A) )sincos,cossin(),( θθθθ bababaT +−+=  

 (B) )cossin,sincos(),( θθθθ bababaT +−+=  

 (C) )sincos,cossin(),( θθθθ bababaT ++−=   

 (D) )cossin,sincos(),( θθθθ bababaT ++−=   
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 )()(: 22 RVRVT →  given by 






 −
θθ
θθ

cossin
sincos

 with 

respect to the standard basis then the linear 
transformation is ——————. 

 (a) )sincos,cossin(),( θθθθ bababaT +−+=  

 (b) )cossin,sincos(),( θθθθ bababaT +−+=  

 (c) )sincos,cossin(),( θθθθ bababaT ++−=   

 (d) )cossin,sincos(),( θθθθ bababaT ++−=  

6. {ø»¯õÚ EÒö£¸UPÀ (3, –4, 0) Eøh¯ )(3 RV &À 
EÒÍ öÁUh›ß }Í® ——————. 

 (A) 3  (B) 0 

 (C) 5  (D) –4 

 The norm of the vectors in )(3 RV  with standard 
inner product (3, –4, 0) is ——————. 

 (a) 3  (b) 0 

 (c) 5  (d) –4 

7. 
















−
−

−

116
310

213

 GßÓ Ao°ß uμ® ——————. 

 (A) 2  (B) 6 

 (C) –2  (D) –3 
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 The rank of the matrix is 
















−
−

−

116
310

213

 is  

——————. 

 (a) 2  (b) 6 

 (c) –2  (d) –3 

8. 















=

121
120

011

A  GÛÀ =A  ——————. 

 (A) 0  (B) 2 

 (C) 4  (D) 1 

 If 















=

121
120

011

A  then =A  ——————. 

 (a) 0  (b) 2 

 (c) 4  (d) 1 

9. 
















−
−
−

13
53

113

k
k  GßÓ Ao°À J¸ ]Ó¨¤¯À¦ ‰»® 

3 GÛÀ k &ß ©v¨¦ = ——————. 

 (A) 5  (B) 2 

 (C) –1  (D) 3 
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 For what value of k  is 3 a characteristic root of 

















−
−
−

13
53

113

k
k . 

 (a) 5  (b) 2 

 (c) –1  (d) 3 

10. 
















163
045

003

 GßÓ Ao°ß IPß ©v¨¦PÒ  

——————. 

 (A) 3, 4, 1 (B) 3, 5, 3 

 (C) 3, 0, 0 (D) 1, 1, 2 

 The eigen values of 
















163
045

003

 are 

 (a) 3, 4, 1 (b) 3, 5, 3 

 (c) 3, 0, 0 (d) 1, 1, 2 
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (A) (i) Cμsk EÒöÁÎPÎß öÁmk J¸ 
EÒöÁÎ GÚ {¹¤. 

  (ii) Cμsk EÒöÁÎPÎß ÷\º¨¦ J¸ 
EÒöÁÎ AÀ» GÚ {¹¤. 

  (i) Prove that the intersection of two 
subspaces of a vector space is a 
subspace. 

  (ii) Prove that the union of two subspaces 
of a vector space need not be a 
subspace. 

Or 

 (B) F  GßÓ ¦»® «x V  Gß£x öÁUhºöÁÎ 
GßP. EÒöÁÎ V &ß öÁØÖ AÀ»õ 
EmPn® W &BP C¸UP ÷uøÁ¯õÚ ©ØÖ® 
÷£õx©õÚ {£¢uøÚ Wvu ∈,  ©ØÖ® 

WvuF ∈+∈ βαβα , . 

  Let V  be a vector space over a field F . A 
non-empty subset W  of V  is a subspace of 
V  iff Wvu ∈,  and WvuF ∈+∈ βαβα , . 
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12. (A) ÷|›¯À \õº£ØÓ EmPn® ÷|›¯À \õº£ØÓx 
GÚ {¹¤. 

  Prove that any subspace of a linearly 
independent set is linearly independent. 

Or 
 (B) )(3 RV &À )}1,1,1(),0,1,0(),0,0,1{(=S  

Gß£øu Kº AiUPn® Gß£øu {¹¤. 

  Prove that  )}1,1,1(),0,1,0(),0,0,1{(=S  is a 
basis for )(3 RV . 

13. (A) V →= ]1,0[:{F f/  Gß£x öuõhº\õº¦} 

EÒö£¸UPÀ =
1

0

)()(, dttgtfgf  GÚ 

Áøμ¯ÖUP¨£iß V  Gß£x J¸ 
ö©´ö£¸UPÀöÁÎ GÚ {¹¤.  

  Let V  be the set of all continuous real 
valued functions defined on the closed 
interval ]1,0[ . Prove that V  is a real inner 
product space with inner product defined by  

=
1

0

)()(, dttgtfgf  

Or 
 (B) V  Gß£x •iÄÖ £›©õn•øh¯ 

EÒö£¸UPÀ öÁÎ GßP. W  Gß£x V &ß 

Cß EÒöÁÎ GÛÀ, WW =⊥ )(  GÚ {¹¤. 

  Let V  be a finite dimensional inner product 
space. Let W  be a subspace of V . Prove that 

WW =⊥ )( . 
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14. (A) 







=

13

21
A  GßÓ A¸ {ø»¯ØÓ Ao 

0522 =−− IAA  GßÓ \©ß£õmøh {øÓÄ 

ö\´²® Gß£øu PõsP. ÷©¾® 1−A ø¯ 
©v¨¤kP. 

  Show that the non-singular matrix 









=

13

21
A  satisfies the equation 

0522 =−− IAA . Hence evaluate 1−A . 

Or 

 (B) ÷P´¼&÷PªÀhß ÷uØÓ® TÔ {¹¤. 

  State and prove Cayley-Hamilton theorem. 

15. (A) 2211),( yxyxyxf += , ),( 21 xxx =  ),( 21 yyy =  

Gß£x )(2 RV ß «x Áøμ¯ÖUP¨£mh Kº 

C¸£i ÁiÁ® GßP. )}2,1(),1,1{(  GßÓ 

AiUPnzøu¨ ö£õÖzx,  f  ß Aoø¯U 
PõsP. 

  Let f  be the bilinear form defined by )(2 RV  

by 2211),( yxyxyxf +=  where ),( 21 xxx =  

and ),( 21 yyy = . Find the matrix of f  w.r.t. 

the basis )}2,1(),1,1{( . 

Or 
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 (B) 







−

−
θθ
θθ

cossin

sincos
 GßÓ Ao°ß ]Ó¨¤¯À¦ 

‰»[PøÍU PõsP. 

  Find the characteristic roots of the matrix 









−

−
θθ
θθ

cossin

sincos
. 

PART C — (5 × 8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (A) V  ©ØÖ® W  Gß£x ¦»® F &ß «uõÚ 
öÁUhº öÁÎPÒ GßP. 

),( WVL TWVT /:{ →=  K¸ ÷|›¯À 

÷Põ¨¦} )()()()( vgvfvgf +=+  ©ØÖ® 

)()()( vfvf αα =  GÚ Tmh¾®, AÍÄ 

ö£¸UP¾® Áøμ¯ÖUP¨£iß, ),( WVL   

Gß£x F &ß «uõÚ J¸ öÁUhºöÁÎ GÚ 
{¹¤.  

  Let V  and W  be vector spaces over a field 
F . Let ),( WVL  represent the set of all 
linear transformations from V  to W . Then 

),( WVL  itself is a vector space over F  
under addition and scalar multiplication 
defined by )()()()( vgvfvgf +=+  and 

)()()( vfvf αα = . 

Or 
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 (B) ¦ÚÀ\õº¦ Ai¨£øh ÷uõØÓzøuU TÔ 
{ÖÄP. 

  State and prove Fundamental theorem of 
Homomorphism. 

17. (A) V  Gß£x ¦»® F &ß «uõÚ J¸ •iÄÖ 
£›©õn•øh¯ öÁUhºöÁÎ ©ØÖ® W  
Gß£x V &ß EÒöÁÎ GÛÀ,  

  (i) VW dimdim ≤  

  (ii) WV
W
V

dimdimdim −= . 

  Let V  be a finite dimensional vector space 
over a field F . Let W  be a subspace of V . 
Prove that 

  (i) VW dimdim ≤  

  (ii) WV
W
V

dimdimdim −= . 

Or 

 (B) F  GßÓ ¦»® «x V  Gß£x öÁUhºöÁÎ 
GÛÀ, VTS ⊆,  GÛÀ, {¹¤ 

  (i) )()( TLSLTS ⊆⊆  

  (ii) )()()( TLSLTSL +=∪  

  (iii) SSSL ⇔=)(  Gß£x V &ß EÒöÁÎ. 
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  Let V  be a vector space over a field F . Let 
VTS ⊆, , then prove that 

  (i) )()( TLSLTS ⊆⊆  

  (ii) )()()( TLSLTSL +=∪  

  (iii) SSSL ⇔=)(  is a subspace of V . 

18. (A) V  Gß£x £À¾Ö¨¦U÷PõøÁPÒ öPõsh 
J¸ öÁUhºöÁÎ GßP. V &À, 

=
1

0

)()(, dttgtfgf  GÚ EÒöÁÎ 

Áøμ¯ÖUP¨£mkÒÍx. 2)( += ttf  ©ØÖ® 

32)( 2 −−= tttg  GÛÀ RÌUPshÁØøÓU 
PõsP. 

  (i) gf ,  

  (ii) f . 

  Let V  be the vector space of polynomials 
with inner product given by 

=
1

0

)()(, dttgtfgf . Let 2)( += ttf  and 

32)( 2 −−= tttg . Find 

  (i) gf ,  

  (ii) f . 

Or 
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 (B) JÆöÁõ¸ Áøμ¯ÖUP¨£mh £›©õn® 
öPõsh EÒö£¸UPÀöÁÎ Kº A»S 
ö\[Szx Ai¨£øh öPõshx GÚ {¹¤. 

  Show that every finite dimensional inner 
product space has an orthonormal basis. 

19. (A) 

0355
481272
1664

1634

=+−
=++
=+−

−=−−

zyx
zyx
zyx
zyx

  

GßÓ \©ß£õkPÎß öuõS¨¦ J¸[Pø©Ä 
öPõshuõ GÚ \›£õzx, J¸[Pø©Ä 
öPõshuõP C¸¢uõÀ wºUP. 

  Verify whether the following system of 
equations is consistent. If it is consistent find 

the solution 

.0355
481272
1664

1634

=+−
=++
=+−

−=−−

zyx
zyx
zyx
zyx

 

Or 
 (B) öP´¼&÷íªÀhß ÷uØÓzøu¨ £¯ß£kzv 

















−
−

110
432

433

 GßÓ Ao°ß uø»RøÇU 

PõsP. 

  Find the inverse of the matrix 
















−
−

110
432

433

 

using Cayley-Hamilton theorem. 
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20. (A) 















=

113
151

311

A  GßÓ Ao°ß IPß ©v¨¦ 

©ØÖ® IPß öÁUhøμU PõsP. 

  Find the eigen values and eigen vectors of 

the matrix 















=

113
151

311

A . 

Or 

 (B) 434232413121 22 xxxxxxxxxxxx −+−+−  GßÓ 
C¸£i \©ß£õmøh ö»Uμßa]ß •øÓø¯¨ 
£¯ß£kzv Âmh ÁiÁzvØSU SøÓUP. 

  Reduce the quadratic form  
434232413121 22 xxxxxxxxxxxx −+−+−  to the 

diagonal form using Lagrange’s method. 

  

——––––––––– 
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1. Which of the following is a subspace of a vector 
space 3R ?  

 (a) { }RaaW ∈= /)0,0,(  

 (b) { }RKKcKbKaW ∈= /,,  

 (c) { }RaaaW ∈+= /)0,1,(  

 (d) { }RbabaW ∈= ,/),0,(  
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2. Let V  be a vector space over a field F  and W , a 

subspace of V . If 
W
V

VT →:  defined by 

VWVT +=)(  is a linear transformation, =Tker  
——————. 

 (a) }0{   (b) V  

 (c) }1{   (d) W  

3. If )}0,2{(=S  in )(2 RV  then )(SL  = ——————. 

 (a) }/)0,{( Rxx ∈  (b) }/),0{( Rxx ∈  

 (c) 0)}{(0,  (d) )}2,0{(  

4. The vectors ),( ba  and ),( dc  are linearly 
dependent iff ——————. 

 (a) 0=− cdab  (b) 0=− dbac  

 (c) 0=− bcab  (d) 0=− bcad  

5. )()(: 22 RVRVT →  given by 






 −
θθ
θθ

cossin
sincos

 with 

respect to the standard basis then the linear 
transformation is ——————. 

 (a) )sincos,cossin(),( θθθθ bababaT +−+=  

 (b) )cossin,sincos(),( θθθθ bababaT +−+=  

 (c) )sincos,cossin(),( θθθθ bababaT ++−=   

 (d) )cossin,sincos(),( θθθθ bababaT ++−=  
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6. The norm of the vectors in )(3 RV  with standard 
inner product (3, –4, 0) is ——————. 

 (a) 3  (b) 0 

 (c) 5  (d) –4 

7. The rank of the matrix is 
















−
−

−

116
310

213

 is  

——————. 

 (a) 2  (b) 6 

 (c) –2  (d) –3 

8. If 















=

121
120

011

A  then =A  ——————. 

 (a) 0  (b) 2 

 (c) 4  (d) 1 

9. For what value of k  is 3 a characteristic root of 

















−
−
−

13
53

113

k
k . 

 (a) 5  (b) 2 

 (c) –1  (d) 3 
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10. The eigen values of 
















163
045

003

 are 

 (a) 3, 4, 1 (b) 3, 5, 3 

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

PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

Each answer should not exceed 250 words. 

11. (a) (i) Prove that the intersection of two 

subspaces of a vector space is a 

subspace. 

  (ii) Prove that the union of two subspaces 

of a vector space need not be a 

subspace. 

Or 

 (b) Let V  be a vector space over a field F . A 

non-empty subset W  of V  is a subspace of 

V  iff Wvu ∈,  and WvuF ∈+∈ βαβα , .  

[P.T.O.]
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12. (a) Prove that any subspace of a linearly 
independent set is linearly independent. 

Or 

 (b) Prove that  )}1,1,1(),0,1,0(),0,0,1{(=S  is a 

basis for )(3 RV . 

13. (a) Let V  be the set of all continuous real 
valued functions defined on the closed 
interval ]1,0[ . Prove that V  is a real inner 

product space with inner product defined by  

=
1

0

)()(, dttgtfgf  

Or 

 (b) Let V  be a finite dimensional inner product 
space. Let W  be a subspace of V . Prove that 

WW =⊥ )( . 

14. (a) Show that the non-singular matrix 









=

13

21
A  satisfies the equation 

0522 =−− IAA . Hence evaluate 1−A . 

Or 

 (b) State and prove Cayley-Hamilton theorem. 
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15. (a) Let f  be the bilinear form defined by )(2 RV  

by 2211),( yxyxyxf +=  where ),( 21 xxx =  

and ),( 21 yyy = . Find the matrix of f  w.r.t. 

the basis )}2,1(),1,1{( . 

Or 

 (b) Find the characteristic roots of the matrix 









−

−
θθ
θθ

cossin

sincos
. 

PART C — (5 × 8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (a) Let V  and W  be vector spaces over a field 
F . Let ),( WVL  represent the set of all 

linear transformations from V  to W . Then 
),( WVL  itself is a vector space over F  

under addition and scalar multiplication 
defined by )()()()( vgvfvgf +=+  and 

)()()( vfvf αα = . 

Or 

 (b) State and prove Fundamental theorem of 
Homomorphism. 
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17. (a) Let V  be a finite dimensional vector space 
over a field F . Let W  be a subspace of V . 
Prove that 

  (i) VW dimdim ≤  

  (ii) WV
W
V

dimdimdim −= . 

Or 

 (b) Let V  be a vector space over a field F . Let 
VTS ⊆, , then prove that 

  (i) )()( TLSLTS ⊆⊆  

  (ii) )()()( TLSLTSL +=∪  

  (iii) SSSL ⇔=)(  is a subspace of V . 

18. (a) Let V  be the vector space of polynomials 
with inner product given by 

=
1

0

)()(, dttgtfgf . Let 2)( += ttf  and 

32)( 2 −−= tttg . Find 

  (i) gf ,  

  (ii) f . 

Or 
 (b) Show that every finite dimensional inner 

product space has an orthonormal basis. 



Code No. : 20292 E Page 8 

19. (a) Verify whether the following system of 
equations is consistent. If it is consistent find 

the solution 

.0355
481272
1664

1634

=+−
=++
=+−

−=−−

zyx
zyx
zyx
zyx

 

Or 

 (b) Find the inverse of the matrix 
















−
−

110
432

433

 

using Cayley-Hamilton theorem. 

20. (a) Find the eigen values and eigen vectors of 

the matrix 















=

113
151

311

A . 

Or 

 (b) Reduce the quadratic form  
434232413121 22 xxxxxxxxxxxx −+−+−  to the 

diagonal form using Lagrange’s method. 

——––––––––– 
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1. ÁÇUP©õÚ ö©m›U EÒÍ ]1,0[ &À, 







4
1

,0B  

Gß£x ————— BS®.  

 (A) 





−

4
1

,
4
1

  (B) 





4
1

,0  

 (C) 






4
1

,0   (D) 







4
1

,0  
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 In ]1,0[  with usual metric, 







4
1

,0B  is ————.  

 (a) 





−

4
1

,
4
1

  (b) 





4
1

,0  

 (c) 






4
1

,0   (d) 







4
1

,0  

2. RÌPsh R &ß EmPn[PÎÀ Gx vÓ¢u Pn® 
AÀ»?  

 (A) )1,0(    (B) φ  

 (C) )4,3()2,1( ∪  (D) Q  

 Which of the following subsets of R  is not open?  

 (a) )1,0(    (b) φ  

 (c) )4,3()2,1( ∪  (d) Q  

3. 21: MMf →  öuõhºa]¯õP C¸¨£uØS, 

C¸¨£uØS ©mk÷©   

 (A) 0)()(0 =−=− xfxfxx nn  

 (B) )()( xfxfxx nn =→  

 (C) )())(()( xfxfxx nn →→  

 (D) 0)(0 →−→− xxfxx nn  
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 21: MMf →  is continuous if and only if   

 (a) 0)()(0 =−=− xfxfxx nn  

 (b) )()( xfxfxx nn =→  

 (c) )())(()( xfxfxx nn →→  

 (d) 0)(0 →−→− xxfxx nn  

4. Rf →)1,0(:  GßÓ \õº£õÚx 
x

xf 1
)( =  GÚ 

Áøμ¯ÖUP¨£mhõÀ f Gß£x J¸ —————.   

 (A) öuõhºa]¯õÚ \õº¦ AÀ» 

 (B) ^μõÚ öuõhºa]¯õÚ \õº¦  

 (C) ^μõÚ öuõhºa]¯õÚ \õº¦ AÀ» 

 (D) öuõhºa]¯õÚ \õº¦©À», ^μõÚ öuõhºa]¯õÚ 
\õº¦©À» 

 The function Rf →)1,0(:  defined by 
x

xf 1
)( =  is   

 (a) not continuous  

 (b) uniformly continuous 

 (c) not uniformly continuous 

 (d) neither continuous nor uniformly continuous  

5. ( ] RA ⊆= 1,0  GßÓõÀ A  Gß£x ————— 
BS®. 

 (A) )1,0(    (B) ]1,0[  

 (C) ( ]1,0    (D) [ )1,0  
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 If ( ] RA ⊆= 1,0 , then A  is —————.  

 (a) )1,0(    (b) ]1,0[  

 (c) ( ]1,0    (d) [ )1,0  

6. R  ß öuõkzu EmPn® ————— BS®.  

 (A) ]10,8[]7,4[ ∪  (B) ]7,5[]6,4[ ∪  

 (C) [ ) )8,7(7,4 ∪  (D) Q  

 A connected subset of R   is  

 (a) ]10,8[]7,4[ ∪  (b) ]7,5[]6,4[ ∪  

 (c) [ ) )8,7(7,4 ∪  (d) Q  

7. [ ) ?,0
1

=
∞

=

n

n   

 (A) ],0[ ∞    (B) ),0( ∞  

 (C) [ )∞,0   (D) ( ]∞,0  

 [ ) ?,0
1

=
∞

=

n

n   

 (a) ],0[ ∞    (b) ),0( ∞  

 (c) [ )∞,0   (d) ( ]∞,0  
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8. R  ß AhUP©õÚ EmPn® ————— BS®.  

 (A) [ )∞,0   (B) )4,3(  

 (C) Q    (D) ]8.2,1[  

 A compact subset of R  is —————.  

 (a) [ )∞,0   (b) )4,3(  

 (c) Q    (d) ]8.2,1[  

9. ?
1

,0
1

=





∞

=

n n

   

 (A) )1,0(    (B) φ  

 (C) }0{    (D) ]1,0(  

 ?
1

,0
1

=





∞

=

n n

  

 (a) )1,0(    (b) φ  

 (c) }0{    (d) ]1,0(  

10. RR × , QQ ×  Gß£x ————— BS®.  

 (A) φ    (B) 2Q  

 (C) RR ×   (D) ZZ ×  

 In RR × , QQ ×  is —————.  

 (a) φ    (b) 2Q  

 (c) RR ×   (d) ZZ ×  
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (A) G¢uöÁõ¸ ö©m›U öÁÎ°¾® JÆöÁõ¸ 
vÓ¢u £¢x® vÓ¢u Pn©õS® GÚ {¹¤UP. 

  In any metric space prove that each open ball 
is an open set.  

Or 

 (B) BABA ∪=∪  GÚ {ÖÄP. 

  Prove that BABA ∪=∪ . 

12. (A) RRf →:  BÚx  

  




=
x
x

xf
1,

,0
)(   

  GßÖ Áøμ¯ÖUP¨£mkÒÍx. Ca\õº¦ 
öuõhºa]¯õÚx GÚU PõmkP. 

  Show that the function RRf →:  defined by  

  




=
rational isif1,
irrationalisif,0

)(
x
x

xf  

  is not continuous. 

Or 

ÂQu•Óõ Gs GÛÀ

ÂQu•Ö Gs GÛÀ
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 (B) 21: MMf →  öuõhºa]¯õP C¸¨£uØS, 

C¸¨£uØS ©mk÷© GÀ»õ 1MA ⊆ US® 

)()( AfAf ⊆  GÚ {ÖÄP. 

  Prove that 21: MMf →  is continuous if and 

only if )()( AfAf ⊆   for all 1MA ⊆ . 

13. (A) A  Gß£x M  GßÓ ö©m›U öÁÎ°ß 

öuõSzu EmPn©õP C¸¨¤ß A  J¸ 
öuõkzu Pn® GÚ {ÖÄP.  

  If A  is a connected subset of the metric 

space M . Prove that A  is connected. 

Or 

 (B) J¸ öuõkzu Pnzvß öuõhºa]¯õÚ 
¤®£•® öuõkzu Pn©õS® GÚ {¹¤. 

  Show that the continuous image of a 
connected metric space is connected. 

14. (A) J¸ AhUP©õÚ öÁÎ°ß öuõhºa]¯õÚ 
¤®£•® AhUP©õÚ÷u GÚ {ÖÄP.  

  Prove that continuous image of a compact 
metric space is compact. 

Or 
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 (B) ),( dM  GßÓ ö©m›U öÁÎ°ß EmPn® A  

AhUP©õÚx GßÓõÀ, A  J¸ ‰i¯ Pn® 
GÚ {¹¤. 

  If A  is a compact subset of a metric space 
),( dM , prove that A  is closed. 

15. (A) A  Gß£x M GßÓ ö©m›U öÁÎ°ß 
EmPn®. A  •ØÔ¾® GÀø»USm£mhx 
GÛÀ, A  GÀø»USm£mhx GÚ {ÖÄP.  

  Let A  be a subset of a metric space M. If A 
is totally bounded, show that A  is bounded. 

Or 

 (B) J¸ ö©m›U öÁÎ AhUP©õP C¸UP 
÷uøÁ¯õÚx®,  ÷£õx©õÚx©õÚ {£¢uøÚ, 
•iÄÖ öÁmk¨ £s¦ Eøh¯ ‰i¯ 
Pn[PÎß Sk®£zvØS öÁØÔhªÀ»õu 
öÁmk C¸USö©Ú {ÖÄP. 

  Show that a metric space is compact if and 
only if any family of closed sets with finite 
intersection property has non empty 
intersection. 

PART C — (5 × 8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (A) ÷Pßh›ß öÁmkz ÷uõØÓzøuU TÔ {¹¤.  

  State and prove Cantor’s interaction 
theorem.   

Or 
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 (B) ÷£›°ß ÁøPz ÷uØÓzøuU TÔ {¹¤.  

  State and prove Baire’s category theorem.  

17. (A) (i) ),( dM  J¸ ö©m›U öÁÎ, Ma ∈ , 

RMf →: , ),()( axdxf =  GÚ 
Áøμ¯ÖUP¨£k® \õº¦ öuõhºa]¯õÚx 
GÚ {¹¤UP.  

  (ii) ),( dM  J¸ ö©m›U öÁÎ, RMf →: , 
RMg →:  Gß£øÁ Cμsk 

öuõhºa]¯õÚ \õº¦PÒ. gf +  Gß£x® 
öuõhºa]¯õÚ \õº÷£ GÚ {ÖÄP.  

  (i) Let ),( dM  be a metric space. Let 
Ma ∈ , show that the function 

RMf →:  defined by ),()( axdxf =  is 
continuous. 

  (ii) Let ),( dM  be any metric space. Let 
RMf →: , RMg →:  be two 

continuous functions. Prove that gf +  
is continuous.  

Or 

 (B) RRf →:  GßÓ \õº¦ Ra ∈  GßÓ ¦ÒÎ°À 
öuõhºa]¯õÚuõP C¸UP ÷uøÁ¯õÚx®, 
÷£õx©õÚx©õÚ {£¢uøÚ 0),( =afw  GÚ 
{ÖÄP. 

  Prove that RRf →:  is continuous at Ra ∈  
f and only if 0),( =afw . 
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18. (A) R Gß£x J¸ öuõSzu öÁÎ GÚ {¹¤UP.  

  Prove that R is a connected metric space. 

Or 

 (B) (i) A, B Gß£øÁ M  GßÓ ö©m›U 
öÁÎ°À EÒÍ öuõkzu EmPn[PÒ 

φ=∩ BA  GÛÀ BA ∪  öuõkzu Pn® 
GÚ {¹¤. 

  (ii) Cøh{ø» ©v¨¦z ÷uØÓzøuU TÔ 
{ÖÄP.  

  (i) If A and B are connected subsets of a 
metric space M  and φ=∩ BA . Prove 
that BA ∪  is a connected set. 

  (ii) State and prove the Intermediate value 
theorem. 

19. (A) öí´ß ÷£õμÀ ÷uØÓzøuU TÔ {ÖÄP.  

  State and prove Heine Borel Theorem. 
Or 

 (B) ),( 11 dM  J¸ AhUP©õÚ ö©m›U öÁÎ 

),( 22 dM  J¸ ö©m›U öÁÎ. 21: MMf →  

J¸ öuõhºa]¯õÚ \õº¦ GÛÀ f  ^μõÚ 
öuõhºa]²ÒÍx GÚ {ÖÄP. 

  Let ),( 11 dM  be a compact metric space and 
),( 22 dM , be any metric space. If 

21: MMf →  is continuous, prove that f  is 
uniformly continuous on M . 
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20. (A) A  Gß£x •ØÔ¾® GÀø»USm£mhx GÛÀ 

A ® •ØÔ¾® GÀø»USm£mhx GÚ {¹¤.   

  If A  is a totally bounded set. Prove that A  
is also totally bounded. 

Or 

 (B) M  Gß£x AhUP©õÚ ö©m›U öÁÎ¯õP 
C¸¢uõÀ / C¸¢uõÀ ©mk÷© •iÄÖ öÁmk 
£sø£ öPõsh ‰i¯ EmPn[PøÍ 

öPõsh Sk®£® }{ αA  GÛÀ  φα ≠A GÚ 

{ÖÄP. 

  Prove that the metric space M  is compact iff 
any family }{ αA  of closed sets with finite 
intersection property has non empty 
intersection. 

 

—————— 
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 Choose the correct answer : 

1. In ]1,0[  with usual metric, 







4
1

,0B  is ————.  

 (a) 





−

4
1

,
4
1

  (b) 





4
1

,0  

 (c) 






4
1

,0   (d) 







4
1

,0  

(6 pages) 
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2. Which of the following subsets of R  is not open?  

 (a) )1,0(    (b) φ  

 (c) )4,3()2,1( ∪  (d) Q  

3. 21: MMf →  is continuous if and only if   

 (a) 0)()(0 =−=− xfxfxx nn  

 (b) )()( xfxfxx nn =→  

 (c) )())(()( xfxfxx nn →→  

 (d) 0)(0 →−→− xxfxx nn  

4. The function Rf →)1,0(:  defined by 
x

xf 1
)( =  is   

 (a) not continuous  

 (b) uniformly continuous 

 (c) not uniformly continuous 

 (d) neither continuous nor uniformly continuous  

5. If ( ] RA ⊆= 1,0 , then A  is —————.  

 (a) )1,0(    (b) ]1,0[  

 (c) ( ]1,0    (d) [ )1,0  
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6. A connected subset of R   is  

 (a) ]10,8[]7,4[ ∪  (b) ]7,5[]6,4[ ∪  

 (c) [ ) )8,7(7,4 ∪  (d) Q  

7. [ ) ?,0
1

=
∞

=

n

n   

 (a) ],0[ ∞    (b) ),0( ∞  

 (c) [ )∞,0   (d) ( ]∞,0  

8. A compact subset of R  is —————.  

 (a) [ )∞,0   (b) )4,3(  

 (c) Q    (d) ]8.2,1[  

9. ?
1

,0
1

=





∞

=

n n

  

 (a) )1,0(    (b) φ  

 (c) }0{    (d) ]1,0(  

10. In RR× , QQ ×  is —————.  

 (a) φ    (b) 2Q  

 (c) RR×   (d) ZZ ×  
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PART B — (5 × 5 = 25 marks) 

Answer ALL questions, choosing either (a) or (b). 

11. (a) In any metric space prove that each open ball 
is an open set.  

Or 

 (b) Prove that BABA ∪=∪ . 

12. (a) Show that the function RRf →:  defined by  

  




=
rational isif1,
irrationalisif,0

)(
x
x

xf  

  is not continuous. 
Or 

 (b) Prove that 21: MMf →  is continuous if and 

only if )()( AfAf ⊆   for all 1MA ⊆ . 

13. (a) If A  is a connected subset of the metric 
space M . Prove that A  is connected. 

Or 

 (b) Show that the continuous image of a 
connected metric space is connected.  

14. (a) Prove that continuous image of a compact 
metric space is compact. 

Or 

 (b) If A  is a compact subset of a metric space 
),( dM , prove that A  is closed. 

[P.T.O.]
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15. (a) Let A  be a subset of a metric space M. If A 
is totally bounded, show that A  is bounded. 

Or 

 (b) Show that a metric space is compact if and 
only if any family of closed sets with finite 
intersection property has non empty 
intersection. 

PART C — (5 × 8 = 40 marks) 

Answer ALL questions, choosing either (a) or (b). 

16. (a) State and prove Cantor’s interaction 
theorem.   

Or 

 (b) State and prove Baire’s category theorem.  

17. (a) (i) Let ),( dM  be a metric space. Let 
Ma∈ , show that the function 

RMf →:  defined by ),()( axdxf =  is 
continuous. 

  (ii) Let ),( dM  be any metric space. Let 
RMf →: , RMg →:  be two 

continuous functions. Prove that gf +  
is continuous.  

Or 

 (b) Prove that RRf →:  is continuous at Ra∈  
f and only if 0),( =afw . 
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18. (a) Prove that R is a connected metric space. 

Or 

 (b) (i) If A and B are connected subsets of a 
metric space M  and φ=∩BA . Prove 
that BA∪  is a connected set. 

  (ii) State and prove the Intermediate value 
theorem. 

19. (a) State and prove Heine Borel Theorem. 

Or 

 (b) Let ),( 11 dM  be a compact metric space and 
),( 22 dM , be any metric space. If 

21: MMf →  is continuous, prove that f  is 
uniformly continuous on M . 

20. (a) If A  is a totally bounded set. Prove that A  
is also totally bounded. 

Or 

 (b) Prove that the metric space M  is compact iff 
any family }{ αA  of closed sets with finite 
intersection property has non empty 
intersection. 

 

—————— 
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1. öPõkUP¨£mh H÷uÝ® Cμsk £s¦U 
TÖUPÐUS ÁS¨¦ AvºöÁsoß ö©õzu 

GsoUøP ––––––– 

 (A) 33    (B) 32  

 (C) 23    (D) 3 
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 For any two given attributes total number of class 
frequency is –––––––––  

 (a) 33    (b) 32  

 (c) 23    (d) 3 

2. E¯º Á›ø\ ÁS¨¤ß AvºöÁs –––––––– GßÖ 
AøÇUP¨£kQÓx. 

 (A) CÖv ÁS¨¦ AvºöÁs 

 (B) ÷|º©øÓ ÁS¨¦ AvºöÁs 

 (C) Gvº©øÓ ÁS¨¦ AvºöÁs 

 (D) Gv›øh AvºöÁs 

 Frequency of the class of highest order is called  
 –––––––––  

 (a) ultimate class frequency  

 (b) positive class frequency 

 (c) negative class frequency 

 (d) contrary frequency 

3. SÔ±mk Gs PnURmiÀ J¨¤kÁuØS Ai¨£øh 
Bsk •ÊÁx® ©õÓõ©À øÁUP¨£mi¸¢uõÀ 
Ax  
–––––––– GßÖ AøÇUP¨£kQÓx. 

 (A) {ø»¯õÚ •øÓ  

 (B) {ø»¯õÚ Ai¨£øh •øÓ 

 (C) \[Q¼ Ai¨£øh•øÓ 

 (D) CøÁ HxÄªÀø» 
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 In index number calculation, if the base year used 
for comparison is kept constant through out, then 
it is called –––––––––  

 (a) fixed method  

 (b) fixed base method 

 (c) chain base method 

 (d) none of these 

4. `zvμ® =01PI  –––––––– 

 (A) 100
10

01 ×
Σ
Σ

qp
qp

 (B) 100
10

11 ×
Σ
Σ

qp
qp

 

 (C) 100
00

11 ×
Σ
Σ

qp
qp

 (D) 100
00

01 ×
Σ
Σ

qp
qp

 

 Formula for =01PI   

 (a) 100
10

01 ×
Σ
Σ

qp
qp

 (b) 100
10

11 ×
Σ
Σ

qp
qp

 

 (c) 100
00

11 ×
Σ
Σ

qp
qp

 (d) 100
00

01 ×
Σ
Σ

qp
qp

 

5. ö©õzu ö\»ÂÚ •øÓ°À ÁõÌUøPa ö\»Ä 
SÔ±mk Gs = –––––––– BS®. 

 (A) 100
00

01 ×
Σ
Σ

qp
qp

 (B) 100
10

01 ×
Σ
Σ

qp
qp

 

 (C) 100
10

11 ×
Σ
Σ

qp
qp

 (D) 100
00

11 ×
Σ
Σ

qp
qp
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 Cost of living index number in aggregate 
expenditure method =  

 (a) 100
00

01 ×
Σ
Σ

qp
qp

 (b) 100
10

01 ×
Σ
Σ

qp
qp

 

 (c) 100
10

11 ×
Σ
Σ

qp
qp

 (d) 100
00

11 ×
Σ
Σ

qp
qp

 

6. Sk®£ £möám •øÓ°À ÁõÌUøP ö\»ÄU SÔ±k 
=  

 (A) 
V

PV
Σ

Σ
  (B) 

PV
P

Σ
Σ

 

 (C) 
V
P

Σ
Σ

   (D) 100×
Σ

Σ
V

PV
  

 Cost of living index number in family budget 
method = 

 (a) 
V

PV
Σ

Σ
  (b) 

PV
P

Σ
Σ

 

 (c) 
V
P

Σ
Σ

   (d) 100×
Σ

Σ
V

PV
 

7. ¤ßÁ¸ÁÚØÔÀ Gx ÷|›¯À AÀ»õu ÷£õUS? 

 (A) AvP›US® ÷£õUS 

 (B) SøÓ²® ÷£õUS 

 (C) ìvμzußø© ÷£õUS 

 (D) AvP›US® ©ØÖ® SøÓ²® ÷£õUS 
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 Which of the following is a non linear trend?  

 (a) increasing trend 

 (b) decreasing trend 

 (c) stability trend 

 (d) increasing and decreasing trend 

8. G¢u •øÓ°À •Ê ÷|μz öuõhº¦ uμÄ  
÷|μzøu¨ ö£õÖzx Cμsk \© £õP[PÍõP 
ÁøP¨£kzu¨£kQÓx 

 (A) ÁøμPø» •øÓ 

 (B) ÁøÍÄ ö£õ¸zx® •øÓ 

 (C) Aøμ \μõ\› •øÓ 

 (D) |Pº\μõ\› •øÓ 

 In which method the whole time series data is 
classified into two equal parts with respect to time  

 (a) Graphic method  

 (b) The method of curve fitting 

 (c) Method of semi average 

 (d) Method of moving average 

9. ÁøÍÄ ö£õ¸zxu¼À uμÂß Áøμ£h¨ 
¤μv{vzxÁ® –––––––– BS®. 

 (A) ]uÓÀ Áøμ£h® 

 (B) Gg]¯ ©v¨¦ 

 (C) Áøμ£h® 

 (D) C¯À{ø»a \©ß£õk 
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 Diagrammatic representation of data in curve 
fitting is –––––––––   

 (a) scatter diagram (b) residual 
 (c) graph  (d) normal equation 

10. AkUSUSÔ ÁøÍÄ ö£õ¸zxu¼ß J¸ C¯À{ø» 
\©ß£õk –––––––– BS®. 

 (A) 2XBnAU Σ+=Σ  
 (B) XBnAU Σ+=Σ  

 (C) 2XBAU Σ+=Σ  
 (D) XBAU Σ+=Σ   

 In fitting of exponential curve, one of the normal 
equation is –––––––––  

 (a) 2XBnAU Σ+=Σ  
 (b) XBnAU Σ+=Σ  

 (c) 2XBAU Σ+=Σ  
 (d) XBAU Σ+=Σ  

PART B — (5 × 5 = 25 marks) 

Answer ALL questions choosing either (a) or (b). 
Each answer should not exceed 250 words. 

11. (A) 20)(,30)(,25)(,30)( ==== αβαBA GÚ 
öPõkUP¨£mkÒÍx GÛÀ (i) N  (ii) )(β  
(iii)  )(AB  Gß£øÁ ÷|º©øÓ¯õP 
öuõhº¦øh¯x GÚ {¹¤. 

  Given 20)(,30)(,25)(,30)( ==== αβαBA . 
Find (i) N  (ii) )(β   (iii)  )(AB . 

Or 
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 (B) A  ©ØÖ® B  BQ¯øÁ \õº£ØÓx GÛÀ 
1000=N , 620)(,470)( == BA  ©ØÖ® 

320)( =AB  Gß£øÁ ÷|º©øÓ¯õP 
öuõhº¦øh¯x GÚ {¹¤. 

  Prove that if A  and B  are independent  
then 1000=N , 620)(,470)( == BA  and 

320)( =AB  are positively associated. 

12. (A)  RÌUPõq® ÂÁμ[PÎ¼¸¢x ÷»ì¤¯º- 
SÔ±mk Gsøn PnUQhÄ®. 

Ai¨£øh Bsk 1990 |h¨¦ Bsk 1992 
ö£õ¸mPÒ Âø» AÍÄ Âø» AÍÄ 

A 2 10 3 12 
B 5 16 6.5 11 
C 3.5 18 4 16 
D 7 21 9 25 
E 3 11 3.5 20 

  Calculate the Laspeyre's index number for 
the following data. 

Base year 1990 Current year 1992 
Commodities Price Quantity Price Quantity 

A 2 10 3 12 

B 5 16 6.5 11 

C 3.5 18 4 16 

D 7 21 9 25 

E 3 11 3.5 20 

Or 
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 (B) ¤ßÁ¸® uμÄPÎ¼¸¢x Paache's •øÓø¯ 

£¯ß£kzv Âø»PÎß SÔ±mk GsPøÍ 

PnUQk. 

Ai¨£øh Bsk  |h¨¦ Bsk  
ö£õ¸mPÒ Âø» AÍÄ Âø» 

A 5 15 7 12 

B 4 5 6 4 

C 7 4 9 3 

D 52 2 55 2 

  Construct index numbers of price from the 

following data by Paache's method. 

Base year  Current year   

Commodities Price Quantity Price Quantity

A 5 15 7 12 

B 4 5 6 4 

C 7 4 9 3 

D 52 2 55 2 
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13. (A) Sk®£ £möám •øÓø¯ £¯ß£kzv 

~Pº÷Áõº Âø»¨¦ÒÎU SÔ±mk Gsøn 

PnUQkP. 

Âø» ¹£õ°À AÍÄ   

ö£õ¸mPÒ Ai¨£øh 

Bsk 
|h¨¦ 

Bsk 
Ai¨£øh 

Bsk 

A›] 7 7.5 6 

÷Põxø© 6 6.75 3.5 

©õÄ 5 5 0.5 

Gsön´ 30 32 3 

\ºUPøμ 8 8.5 1 

  Find the consumer price index by family 
budget method. 

Price in Rs. Quantity in  

Commodity Base year Current year Base year 

Rise 7 7.5 6 

Wheat 6 6.75 3.5 

Flow 5 5 0.5 

Oil 30 32 3 

Sugar 8 8.5 1 

Or 
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 (B) ö©õzu ö\»Ãmk •øÓø¯ £¯ß£kzv 
~Pº÷Áõº Âø»¨¦ÒÎU SÔ±mk Gsøn 
PnUQkP. 

ö£õ¸mPÒ AÍÄ Âø»  

    Ai¨£øh 
Bsk 

|h¨¦ 
Bsk 

I 50 15 29 

II 40 20 40 

III 80 12 20 

IV 100 18 25 

V 60 25 50 

  Calculate consumer price index through 
aggregate Expenditure method. 

Commodities Quantity Price in 

    Base year Current year

I 50 15 29 

II 40 20 40 

III 80 12 20 

IV 100 18 25 

V 60 25 50 
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14. (A) uμÄUPõÚ 4 Á¸h¢vμ |P¸® \μõ\› •øÓ°ß 
‰»® ÷£õUS ©v¨¦PøÍU PnUQkP. 

Bsk 1982 1983 1984 1985 1986 1987
EØ£zv 45 46 44 47 42 41 
Bsk 1988 1989 1990 1991 1992  
EØ£zv 39 42 45 40 48  

  Compute the trend values by the method of  
4 yearly moving average for the data. 

Year 1982 1983 1984 1985 1986 1987

Production 45 46 44 47 42 41 

Year 1988 1989 1990 1991 1992  

Production 39 42 45 40 48  

Or 
 (B) öuõÈØ\õø»°ß EØ£zv ¤ßÁ¸® 

uPÁÀPøÍ öPõsk _ÇØ] ÷PõkPøÍ ÁøμP. 

Bsk : 1979 1980 1981 1982 1983

EØ£zv : 50 75 49 80 60 

Bsk : 1984 1985 1986 1987  

EØ£zv : 95 75 100 110  

  Fit a trend line to the following data related 
to the production in a factory. 

Year : 1979 1980 1981 1982 1983

Production : 50 75 49 80 60 

Year : 1984 1985 1986 1987  

Production : 95 75 100 110  



 Code No. : 20294 B Page 12 

15. (A) ¤ßÁ¸® uμÂØS J¸ ÷|º÷Põmøh 
ö£õ¸zxP. 

x 0 1 2 3 4 

y 2.1 3.5 5.4 7.3 8.2
  Fit a straight line to the following data : 

x 0 1 2 3 4 

y 2.1 3.5 5.4 7.3 8.2

Or 
 (B) XabY =  GÝ® AkUS ÁøÍø¯ ¤ßÁ¸® 

Â£μ[PÎ¼¸¢x ö£õ¸zxP 

x 1 2 3 4 5 6 7 8 

y 1.0 1.2 1.8 2.5 3.6 4.7 6.6 9.1
  Fit an exponential curve of the form XabY =  

to the following data. 

x 1 2 3 4 5 6 7 8 

y 1.0 1.2 1.8 2.5 3.6 4.7 6.6 9.1

PART C — (5 × 8 = 40 marks) 

Answer ALL questions choosing either (a) or (b). 
Each answer should not exceed 600 words. 

16. (A) J¸ ÁS¨¦ ÷uºÂÀ B[Q»® ©ØÖ® 
PouzvÀ ¦»ø©UPõP 135 ÷£º ÷uºÄ 
ö\´¯¨£mhÚº. AvÀ 75 ÷£º B[Q»zv¾®, 
90 ÷£º Pouzv¾® ©ØÖ® 50 ÷£º 
Cμsi¾® ÷uõÀÂ¯øh¢uÚº. GzuøÚ ÷£º 
(i) PouzvÀ ÷uºa] ö£ØÖÒÍÚº (ii) 
B[Q»zvÀ ÷uºa] PouzvÀ 
÷uõÀÂ¯øh¢uÚº (iii) Cμsi¾® ÷uºa] 
ö£ØÖÒÍÚº? 
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  In a class test in which 135 candidates were 
examined for proficiency in English and 
Maths. It was discovered that 75 students 
failed in English, 90 failed in Maths and 50 
failed in both. Find how many candidates  
(i) have passed in Maths (ii) have passed in 
English, failed in Maths (iii) have passed in 
both? 

Or 

 (B) ¤ß¸Á® uμÂ¼¸¢x P›¯ {Ó® öPõsh 
PsPøÍ²øh¯ u¢øu ©ØÖ® ©Pß 
Cøh÷¯¯õÚ öuõhºø£ ÷\õuøÚ ö\´. 

  u¢øu ©ØÖ® ©Pß P›¯ {ÓPsPÒ = 50, 
u¢øu P›¯{ÓPs ©ØÖ® ©Pß P›¯ {ÓPs 
AÀ» = 79, u¢øu P›¯ {Ó Ps AÀ» ©ØÖ® 
©Pß P›¯ {ÓPs = 89, u¢øu ©ØÖ® ©Pß 
P›¯ {ÓPs AÀ» = 782. 

  Investigate the association between darkness 
of eye colour in father and son from the 
following data. 

  Father with dark eyes and sons with dark 
eyes = 50, father with dark eyes and sons 
with not dark eyes : 79, fathers with not dark 
eyes and sons with dark eyes : 89, fathers 
with not dark eyes and sons with not dark 
eyes : 782. 
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17. (A) ¤ßÁ¸® uμÂØS L¤å›ß SÔ±mk 
Gsøn Psk¤i. 

AÍÄ Âø» ö£õ¸mPÒ 

Ai¨£øh 
Bsk 

|h¨¦ 
Bsk 

Ai¨£øh 
Bsk 

|h¨¦ 
Bsk

A 10 12 12 15 

B 5 10 8 10 

C 12 19 10 12 

  Find Fisher's ideal index number from the 

following data. 

Quantity Price  
Items Base year Current year Base year Current year

A 10 12 12 15 
B 5 10 8 10 
C 12 19 10 12 

Or 

 (B) ©õºåÀ GmÁºz •øÓø¯ £¯ß£kzv 

SÔ±mk Gsøn PnUQkP. 

1991 1992  
ö£õ¸mPÒ Âø» AÍÄ Âø» AÍÄ

A 10 20 12 16 
B 15 10 18 12 
C 12 15 15 9 
D 25 5 20 11 
E 30 3 28 5 
F 20 10 15 8 
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  Calculate index number by Marshall 
Edgeworth method. 

1991 1992  
Commodities Price Quantity Price Quantity

A 10 20 12 16 
B 15 10 18 12 
C 12 15 15 9 
D 25 5 20 11 
E 30 3 28 5 
F 20 10 15 8 

18. (A) ¤ßÁ¸® öuõhº Ai¨£øh SÔ±mk 
GsPøÍ {ø»zu Ai¨£øh SÔ±mk 
GsnõP ©õØÖ. 

Bsk 1983 1984 1985 1986 1987

öuõhº SÔ±mk Gs 100 112.8 86.4 102.6 120.5

Bsk 1988 1989 1990 1991 1992

öuõhº SÔ±mk Gs 105.3 103.3 109.8 88.4 75.8

  Convert the following chain base index 
numbers in to fixed base index numbers. 

Year 1983 1984 1985 1986 1987

Chain index 100 112.8 86.4 102.6 120.5
Year 1988 1989 1990 1991 1992

Chain index 105.3 103.3 109.8 88.4 75.8 

Or 
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 (B) R÷Ç öPõkUP¨£mkÒÍ {ø»zu Ai¨£øh 
SÔ±mk Gso¼¸¢x öuõhº Ai¨£øh 
SÔ±mk Gsøn u¯õº ö\´. 

Year : 1987 1988 1989 1990 1991 1992

Fixed based index 
(1987 as base) : 

94 98 102 95 98 100

  From the fixed base index numbers given 
below prepare chain base index number. 

Year : 1987 1988 1989 1990 1991 1992

Fixed based index 
(1987 as base) : 

94 98 102 95 98 100

19. (A) J¸ Áøμ£hzuõÎÀ ¤ßÁ¸® uμøÁ 
Áøμ¯Ä® ©ØÖ® Aøμ \μõ\› •øÓ°ß 
‰»® ÷£õUøPU PshÔ¯Ä®. 

Bsk : 1990 1991 1992 1993 1994 1995 1996

EØ£zv (ªÀ¼¯ß 

hßÛÀ) : 
100 120 95 105 108 102 112

  Plot the following data on a graph paper and 
ascertain trend by the method of semi-
average. 

Year : 1990 1991 1992 1993 1994 1995 1996

Production (in 
million tones) : 

100 120 95 105 108 102 112

Or 
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 (B) |õmiÀ £zx BskPÎÀ u¯õ›UP¨£mh 
÷©õmhõº PõºPÎß GsoUøPø¯ ¤ßÁ¸® 
AmhÁøn ÁÇ[SQÓx. |Pº\μõ\›•øÓ 
‰»® ÷£õUøP ©v¨¤hÄ®. 

Bsk : 1 2 3 4 5 6 7 8 9 10

EØ£zv'000 : 96 74 68 50 99 172 245 308 332 345

  The following table gives the number of 
motor cars produced in a country over ten 
years. Evaluate trend by the method of 
moving average. 

Year : 1 2 3 4 5 6 7 8 9 10

Production in '000 : 96 74 68 50 99 172 245 308 332 345

20. (A) ¤ßÁ¸® uμÄPÐUS ]Ö© C¸£i•øÓ 
‰»® J¸ ÷|º÷Põmøh ö£õ¸zxP. 

X : 1 2 3 4 6 8

Y : 2.4 3 3.6 4 5 6

  Fit a straight line to the following data using 
least square method. 

X : 1 2 3 4 6 8

Y : 2.4 3 3.6 4 5 6

Or 
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 (B) ¤ßÁ¸® uμÄPÐUS Cμshõ®£i 
£μÁøÍ¯zøu ö£õ¸zxP. 

X : 0 1 2 3 4 

Y : 1 1.8 1.3 2.5 6.3

  Fit a parabola of second degree to the 
following data 

X : 0 1 2 3 4 

Y : 1 1.8 1.3 2.5 6.3

 

———————— 
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PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. For any two given attributes total number of class 
frequency is –––––––––  

 (a) 33    (b) 32  

 (c) 23    (d) 3 
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2. Frequency of the class of highest order is called  

 –––––––––  

 (a) ultimate class frequency  

 (b) positive class frequency 

 (c) negative class frequency 

 (d) contrary frequency 

3. In index number calculation, if the base year used 

for comparison is kept constant through out, then 

it is called –––––––––  

 (a) fixed method  

 (b) fixed base method 

 (c) chain base method 

 (d) none of these 

4. Formula for =01PI   

 (a) 100
10

01 ×
Σ
Σ

qp
qp

 (b) 100
10

11 ×
Σ
Σ

qp
qp

 

 (c) 100
00

11 ×
Σ
Σ

qp
qp

 (d) 100
00

01 ×
Σ
Σ

qp
qp
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5. Cost of living index number in aggregate 
expenditure method =  

 (a) 100
00

01 ×
Σ
Σ

qp
qp

 (b) 100
10

01 ×
Σ
Σ

qp
qp

 

 (c) 100
10

11 ×
Σ
Σ

qp
qp

 (d) 100
00

11 ×
Σ
Σ

qp
qp

 

6. Cost of living index number in family budget 
method = 

 (a) 
V

PV
Σ

Σ
  (b) 

PV
P

Σ
Σ

 

 (c) 
V
P

Σ
Σ

   (d) 100×
Σ

Σ
V

PV
 

7. Which of the following is a non linear trend?  

 (a) increasing trend 

 (b) decreasing trend 

 (c) stability trend 

 (d) increasing and decreasing trend 

8. In which method the whole time series data is 
classified into two equal parts with respect to time  

 (a) Graphic method  

 (b) The method of curve fitting 

 (c) Method of semi average 

 (d) Method of moving average 
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9. Diagrammatic representation of data in curve 
fitting is –––––––––   

 (a) scatter diagram (b) residual 

 (c) graph  (d) normal equation 

10. In fitting of exponential curve, one of the normal 
equation is –––––––––  

 (a) 2XBnAU Σ+=Σ  

 (b) XBnAU Σ+=Σ  

 (c) 2XBAU Σ+=Σ  

 (d) XBAU Σ+=Σ  

PART B — (5 × 5 = 25 marks) 

Answer ALL questions choosing either (a) or (b). 
Each answer should not exceed 250 words. 

11. (a) Given 20)(,30)(,25)(,30)( ==== αβαBA . 

Find (i) N  (ii) )(β   (iii)  )(AB . 

Or 

 (b) P.T. if A  and B  are independent  
then 1000=N , 620)(,470)( == BA  and 

320)( =AB  are positively associated. 
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12. (a) Calculate the Laspeyre's index number for 

the following data. 

Base year 1990 Current year 1992 

Commodities Price Quantity Price Quantity 

A 2 10 3 12 

B 5 16 6.5 11 

C 3.5 18 4 16 

D 7 21 9 25 

E 3 11 3.5 20 

Or 

 (b) Construct index numbers of price from the 

following data by Paache's method. 

Base year  Current year   

Commodities Price Quantity Price Quantity

A 5 15 7 6 

B 4 5 6 3.5 

C 7 4 9 0.5 

D 52 2 55 3 
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13. (a) Find the consumer price index by family 
budget method. 

Price in Rs. Quantity in  
Commodities Base year Current year Base year 
Rise 7 7.5 3 
Wheat 6 6.75 3.5 
Flow 5 5 0.5 
Oil 30 32 8 
Sugar 8 8.5 1 

Or 

 (b) Calculate consumer price index through 
aggregate Expenditure method. 

Commodities Quantity Price in 
    Base year Current year

I 50 15 29 
II 40 20 40 
III 80 12 20 
IV 100 18 25 
V 60 25 50 

14. (a) Compute the trend values by the method of 4 
yearly moving average for the data. 

Year 1982 1983 1984 1985 1986 1987

Production 45 46 44 47 42 41 

Year 1988 1989 1990 1991 1992  

Production 39 42 45 40 48  

Or 
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 (b) Fit a trend line to the following data related 
to the production in a factory. 

Year : 1979 1980 1981 1982 1983
Production : 50 75 49 80 60 
Year : 1984 1985 1986 1987  
Production : 95 75 100 110  

15. (a) Fit a straight line to the following data : 
x 0 1 2 3 4 
y 2.1 3.5 5.4 7.3 8.2

Or 

 (b) Fit an exponential curve of the form XabY =  
to the following data. 

x 1 2 3 4 5 6 7 8 
y 1.0 1.2 1.8 2.5 3.6 4.7 6.6 9.1

PART C — (5 × 8 = 40 marks) 

Answer ALL questions choosing either (a) or (b). 
Each answer should not exceed 600 words. 

16. (a) In a class test in which 135 candidates were 
examined for proficiency in English and 
Maths. It was discovered that 75 students 
failed in English, 90 failed in Maths and 50 
failed in both. Find how many candidates  
(i) have passed in Maths (ii) have passed in 
English, failed in Maths (iii) have passed in 
both? 

Or 
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 (b) Investigate the association between darkness 
of eye colour in father and son from the 
following data. 

  Father with dark eyes and sons with dark 
eyes = 50, father with dark eyes and sons 
with not dark eyes : 79, fathers with not dark 
eyes and sons with dark eyes : 89, fathers 
with not dark eyes and sons with not dark 
eyes : 782. 

17. (a) Find Fisher's ideal index number from the 
following data. 

Quantity Price  
Items Base year Current year Base year Current year

A 10 12 12 15 
B 5 10 8 10 
C 12 19 10 12 

Or 

 (b) Calculate index number by Marshall 
Edgeworth method. 

1991 1992  
Commodities Price Quantity Price Quantity

A 10 20 12 16 
B 15 10 18 12 
C 12 15 15 9 
D 25 5 20 11 
E 30 3 28 5 
F 20 10 15 8 
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18. (a) Convert the following chain base index 
numbers in to fixed base index numbers. 

Year 1983 1984 1985 1986 1987
Chain index 100 112.8 86.4 102.6 120.5
Year 1988 1989 1990 1991 1992
Chain index 105.3 103.3 109.8 88.4 75.8 

Or 

 (b) From the fixed base index numbers given 
below prepare chain base index number. 

Year : 1987 1988 1989 1990 1991 1992

Fixed based index 
(1987 as base) : 

94 98 102 95 98 100

19. (a) Plot the following data on a graph paper and 
ascertain trend by the method of semi-
average. 

Year : 1990 1991 1992 1993 1994 1995 1996

Production (in 
million tones) : 

100 120 95 105 108 102 112

Or 

 (b) The following table gives the number of 
motor cars produced in a country over ten 
years. Evaluate trend by the method of 
moving average. 

Year : 1 2 3 4 5 6 7 8 9 10

Production in '000 : 96 74 68 50 99 172 245 308 332 345
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20. (a) Fit a straight line to the following data using 
least square method. 

X : 1 2 3 4 6 8

Y : 2.4 3 3.6 4 5 6

Or 

 (b) Fit a parabola of second degree to the 
following data 

X : 0 1 2 3 4 

Y : 1 1.8 1.3 2.5 6.3

 

———————— 


