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Prove each of the following assertions :

(i) If a: b(modru), mf n then o = b (mod

(ir) If o=b(modn) and c>0 t
tca = cb (mod ru).

(iir) If a= b(modru) and the integers a,b.
are all divisible of d > 0 t
ald=bld(mod,n).

20.

Or

(+) L9einougLb Gprflueu slD6inunL_6Dr$ $n :

I7x=9(mod276).

Solve the following linear congruence.

17x=9(mod276).

(er) "'.GlunLonL-rqeir Gpgpgeop or119$ 6f0rql.
LD ngp6n6D p_erorenLour n oren Gen$$$ @s.

State and prove Fermat's theorem. T
whether the converse is true.

Or

(g) o9ctuoruaflein Gpppp6np er119$ erp6irr
Gen$g$l@o.

State and prove the Wilson's theorem
the converse.
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Reg. No. : ...............................  

Code No. : 41148 B Sub. Code : JAMA 11/ 
   SAMA 11 

B.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

First/Third Semester 

Mathematics — Allied 

ALGEBRA AND DIFFERENTIAL EQUATIONS 

(For those who joined in July 2016 onwards) 

Time : Three hours Maximum : 75 marks 

SECTION A — (10  1 = 10 marks) 

Answer ALL questions. 

Choose the correct answer. 

1. ara
r
a

,,  Gß£Ú 08147 23  xxx  GßÓ 

\©ß£õmiß ‰»[PÒ GÛÀ, ‘a’&Cß ©v¨¦  

——————. 

 (A) 8  (B) –8 

 (C) –2  (D) 2 
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 If the roots of the equation 08147 23  xxx  are 

ara
r
a

,,  then the value of ‘a’ is ——————. 

 (a) 8  (b) –8 

 (c) –2  (d) 2 

2. 0)( xf  Gß£x J¸ Cμshõ® ÁøP ©ØÖ® 

C¸ø©¨£i öPõsh uø»RÌ \©ß£õk GÛÀ  

—————— Gß£x )(xf &Cß J¸ Põμo¯õS®. 

 (A) 1x   (B) 1x  

 (C) 12 x  (D) 12 x  

 If 0)( xf  is a reciprocal equation of second type 
and even degree, then —————— is a factor of 

)(xf .  

 (a) 1x   (b) 1x  

 (c) 12 x  (d) 12 x  

3. 029103 23  xxx  GßÓ \©ß£õmiß ‰»[PøÍ 

3&BÀ ö£¸UP QøhUS® E¸©õØÖ \©ß£õk  

——————. 

 (A) 020009001003 23  xxx  

 (B) 02279027 23  xxx  

 (C) 05481303 23  xxx  

 (D) 0
3
2

3
3

10 23  xxx  
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 When the roots of the equation 
029103 23  xxx  are multiplied by 3 the 

transformed equation is ——————.  

 (a) 020009001003 23  xxx  

 (b) 02279027 23  xxx  

 (c) 05481303 23  xxx  

 (d) 0
3
2

3
3

10 23  xxx  

4. 0)( xf  GßÓ \©ß£õmiß Gvº©øÓ ‰»[PÒ  

——————. 

 (A) 0)( xf &Cß ÷|›øh ‰»[PÒ 

 (B) 0
)(

1


xf
&Cß ÷|›øh ‰»[PÒ 

 (C) 0)(  xf &Cß ÷|›øh ‰»[PÒ 

 (D) 0)( xf &Cß Gvº©øÓ ‰»[PÒ 

 The negative roots of 0)( xf  are ——————.  

 (a) positive roots of 0)( xf  

 (b) positive roots of 0
)(

1


xf
 

 (c) positive roots of 0)(  xf  

 (d) negative roots of 0)( xf  
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5. 









00
10

A  GßÓ Ao°ß ]Ó¨¤¯À¦ \©ß£õk  

——————. 

 (A) 02 x  (B) 012 x  

 (C) 01 2  x  (D) 01 x  

 The characteristic equation of the matrix 











00
10

A  is ——————.  

 (a) 02 x  (b) 012 x  

 (c) 01 2  x  (d) 01 x  

6. 













cossin
sincos

 GßÓ Ao°ß IPß ©v¨¦PÎß 

TkuÀ ——————.  

 (A) 0  (B) 1 

 (C) cos2  (D) 2cos  

 The sum of the eigen values of 













cossin
sincos

 is 

——————.  

 (a) 0  (b) 1 

 (c) cos2  (d) 2cos  
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7. byaxZ  &¼¸¢x QøhUS® £Sv ÁøPUöPÊ 

\©ß£õk ——————. 

 (A) yqxpZ 22   (B) yqxpZ 22   

 (C) qypxZ   (D) qypxZ   

 The partial differential equation from byaxZ   

is ——————.  

 (a) yqxpZ 22   (b) yqxpZ 22   

 (c) qypxZ   (d) qypxZ   

8. 0232  pp -&Cß wºÄ ——————. 

 (A) 0)()2( 21  cxycxy  

 (B) 0)()2( 21  cxycxy  

 (C) 0)3()3( 21  cxycxy  

 (D) 0)4()4( 21  cxycxy  

 The solution of 0232  pp  is ——————.   

 (a) 0)()2( 21  cxycxy  

 (b) 0)()2( 21  cxycxy  

 (c) 0)3()3( 21  cxycxy  

 (d) 0)4()4( 21  cxycxy  
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9.  ][ 3teL t ——————. 

 (A) 4)1(
!1

s
 (B) 4)1(

!2
s

 

 (C) 2)1(
!4

s
 (D) 4)1(

!3
s

 

  ][ 3teL t ——————.  

 (a) 4)1(
!1

s
 (b) 4)1(

!2
s

 

 (c) 2)1(
!4

s
 (d) 4)1(

!3
s

 

10. 








92
1

s
sL ——————. 

 (A) t9cos  (B) t9sin  

 (C) t3cos  (D) t3sin  

 








92
1

s
sL ——————.  

 (a) t9cos  (b) t9sin  

 (c) t3cos  (d) t3sin  
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SECTION B — (5  5 = 25 marks) 

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

11. (A) 03938112 23  xxx  GßÓ \©ß£õmiß 

J¸ ‰»® i32   GÛÀ \©ß£õmøhz wºUP. 

  Solve the equation 03938112 23  xxx  if 
one root is i32  . 

Or 

 (B) 01834 23  xxx  GßÓ \©ß£õmiß C¸ 

‰»[PÒ \©® GÛÀ, \©ß£õmøhz wºUP. 

  Solve the equation 01834 23  xxx , 
given that two of the roots are equal. 

12. (A) 024410 234  xxxx  GßÓ \©ß£õmiß 

‰»[PøÍ 2&BÀ AvP›UP QøhUS® 

\©ß£õmøhU PõsP. 

  Increase the roots of the equation 
024410 234  xxxx  by 2. 

Or 

 (B) 0133  xx  GßÓ \©ß£õmiß {øÓ 

‰»zøu Cμsk u\© Chzv¸zu©õP 

{³mhÛß •øÓ¨£i PõsP. 

  Find by Newton’s method, the positive root of 
0133  xx . 
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13. (A) 























211
121

112

A  GßÓ Ao°ß ]Ó¨¤¯À¦  

\©ß£õhøhU PõsP. 

  Find the characteristic equation of 























211
121

112

A . 

Or 

 (B) 









11
42

A  GÛÀ 
3A  ©ØÖ® 

3A  

BQ¯ÁØøÓU PõsP. 

  If 









11
42

A , find 3A  and 3A . 

14. (A) wºUP : 02 232  yxpxp . 

  Solve : 02 232  yxpxp . 

Or 

 (B) )( 222 zyxfnzmylx   GßÓ \©ß£õmi& 

¼¸¢x \õº¦ ‘f ’&I }UP QøhUS® £Sv 

ÁøPUöPÊ \©ß£õmiøÚ Aø©UPÄ®. 

  Form the partial differential equation by 
eliminating the arbitrary function ‘f ’  from 

)( 222 zyxfnzmylx  . 
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15. (A) PõsP : ]2cos3[cos ttL  . 

  Find ]2cos3[cos ttL  . 

Or 

 (B) PõsP : 








134
3

2
1

ss
sL . 

  Find 








134
3

2
1

ss
sL . 

SECTION C — (5  8 = 40 marks) 

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

16. (A) 023  srxqxpx  GßÓ \©ß£õmiß 

‰»[PÒ ö£¸US öuõh›À C¸UP ÷uøÁ¯õÚ 

©ØÖ® ÷£õx©õÚ {£¢uøÚ sqpr 33   GÚ 

{¹¤. 

  Show that the roots of the equation 

023  srxqxpx  are in G.P. if and only if 

sqpr 33  . 

Or 

 (B) wºUPÄ®: .06113333116 2345  xxxxx  

  Solve : 06113333116 2345  xxxxx . 
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17. (A) 035724812 234  xxxx  GßÓ 

\©ß£õmiß CμshõÁx EÖ¨ø£ }UQ wºÄ 

PõsP. 

  Solve 035724812 234  xxxx  by 
removing the second term. 

Or 

 (B) íõºÚº •øÓø¯¨ £¯ß£kzv 0263  xx  

GßÓ \©ß£õmiß ö©´ ‰»zøu Cμsk u\© 

Chzv¸zu©õPU Psk¤i. 

  Using Horner’s method, find the real root of 

the equation 0263  xx  correct to two 
decimal places. 

18. (A) 























312
132

226

A  GßÓ Ao°ß IPß ©v¨¦ 

©ØÖ® IPß öÁUhøμU PõsP. 

  Find the eigen values and eigen vectors of 























312
132

226

A . 

Or 
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 (B) ÷P÷»&÷íªÀhß ÷uØÓzøu 


















211
121

111

A  

GßÓ AoUS \›£õºzx Auß ‰»® 
1A &I 

PõsP. 

  Verify Cayley-Hamilton theorem for 


















211
121

111

A  and also use it to find 1A . 

19. (A) wºUP : 06)23( 222  xypyxxyp . 

  Solve : 06)23( 222  xypyxxyp . 

Or 

 (B) wºUP : xyzqzypyzx  222 )()( . 

  Solve : xyzqzypyzx  222 )()( . 

20. (A) (i) 



 

t
tL cos1

 

  (ii) 











)2()1(
11

sss
L  BQ¯ÁØÔß 

©v¨¦PøÍU PõsP. 
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  Find : 

  (i) 



 

t
tL cos1

 

  (ii) 











)2()1(
11

sss
L . 

Or 

 (B) C»õ¨»õì E¸©õØÓzøu £¯ß£kzv wºUPÄ®: 

tteyyy  54 ; 0)0( y , 0)0( y . 

  Using Laplace transform solve 
tteyyy  54 , given that 0)0( y , 

0)0( y . 

 

——————— 
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B.Sc. (CBCS) DEGREE EXAMINATION,  
NOVEMBER 2018. 

Second Semester 

Mathematics — Main 

ANALYTICAL GEOMETRY OF THREE DIMENSIONS 

(For those who joined in July 2017 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer. 

1. The condition for the lines whose direction cosines 
are 111 ,, nml  and 222 ,, nml  are perpendicular is  
–––––––––––– 

 (a) 
2

1

2

1

2

1

n
n

m
m

l
l

  

 (b) 0212121  nnmmll  

 (c) 
2
2

2
1

2
2

2
1

2
2

2
1

n
n

m
m

l
l

  

 (d) 02
2

2
1

2
2

2
1

2
2

2
1  nnmmll  

(7 pages) 
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2. Equation of yz  plane is –––––––––––– 

 (a) 0z , 0y  (b) 0y  

 (c) 0z   (d) 0x  

3. The coordinates of the points on the straight line 

0
3

1
3

3
1 





 zyx

 is   

 (a) )3,3,1(   (b) )3,3,1(  

 (c) )1,3,2(  (d) None 

4. The direction ratio of the line 

5
23

4
6

2
43 





 zyx

 is 

 (a) 







3
5

,4,
3
2

 (b) )5,4,2(  

 (c) )2,6,4(  (d) )5,4,6(  

5. The centre of the sphere  

 07642222  zyxzyx  

 (a) )3,2,1(  (b) )3,2,1(   

 (c) )1,2,3(  (d) )6,4,2(   
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6. In the equation of sphere the coefficient of xy  is 

 (a) 2  (b) 0 

 (c) 1  (d) –2 

7. Every line meets the cone in –––––––––––– points. 

 (a) 2  (b) 3 

 (c) 4  (d) 1 

8. The degree of the quadric cylinder is ––––––––– 

 (a) 1  (b) 3 

 (c) 2  (d) 4 

9. If the plane 72  yx  touches the conicoid 

213 222  zyx  then point of contact is  

–––––––––––– 

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

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

10. The intersection of 1
2

2

2

2

2

2


c
z

b
y

a
x

 is –––––––– 

 (a) a parabola (b) an ellipse 

 (c) hyperbola (d) circle 
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PART B — (5 × 5 = 25 marks) 

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

11. (a) Show that the points )0,7,10( , )1,6,6(   
and )4,9,6(   form an isosceles right angled 
triangle. 

Or 

 (b) Find the direction cosines of the bisectors of 
the angle between the lines whose direction 
cosines are ),,( 111 nml  and ),,( 222 nml . 

12. (a) Find the equation of the plane which passes 
through the point )2,3,1(  and to  to two 
planes 522  zyx , 8233  zyx . 

Or 

 (b) Find the distance of the point )0,1,2(  from 
the plane 01722  zyx . 

13. (a) Find the image of the points )3,2,1(   in the 
plane 03232  zyx . 

Or 

 (b) Find the condition for the line 
11110 dzcybxadczbyax  , 

33332222 0 dzcybxadzcybxa   
to be the coplanar.  

[P.T.O.]
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14. (a) Obtain the equation of the sphere 
circumscribing the tetrahedron whose faces 

are 0x , 0y , 0z , 1
c
z

b
y

a
x

. 

Or 

 (b) Find the equation of the sphere having the 
circle 07642222  zyxzyx , 

522  zyx  for a great circle. 

15. (a) Find the equations of the tangent planes to 
the cone 01649 222  zyx  which contain 

the line 
727232
zyx

 . 

Or 

 (b) Show that the equation of a right circular 
cone whose vertex is O, axis OZ  and 
semivertical angle   is 2222 tanzyx  . 

PART C — (5 × 8 = 40 marks) 

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

16. (a) Show that the three lines which join the mid 
points of the opposite edges of a tetrahedron 
pass through the same point and are 
bisected at that point. 

Or 
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 (b) If the direction cosines of the two lines 
satisfy the equations 0 nml , 

022  mnll nm  then find the angle 

between the lines. 

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

)3,3,5(  . 

Or 

 (b) Prove that the reflection of the plane 
0 dczbyax  in the plane 

01111  dzcybxa  is the plane 

 )()( 1111111 dzcybxaccbbaa
)()( 2

1
2
1

2
1 dczbyaxcba  . 

18. (a) Find the condition for the straight lines 

n
zz

m
yy

l
xx 111 







 to meet the surface 

1222  czbyax  in two coincident points. 

Or 

 (b) Find the shortest distance between the lines 

1
8

1
8

3
3









 zyx

, 
4
6

2
7

3
3









 zyx

. 
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19. (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 condition that the lines 

n
cz

m
by

l
ax 







 where 1222  nml  

should touch the sphere 
0222222  dwzvyuxzyx . Show 

that there are two spheres through the 
points )0,0,0( , )0,0,2( a , )0,2,0( b  which 
touch the above line and that the distance 
between their centre is 

  2/122222
2

)(
2 ncbac
n

 . 

20. (a) Find the condition for the equation 
0222222  hxygzxfyzczbyax  to 

represent a right circular cone. Obtain the 
equation of the axis and the vertical angle of 
the cone. 

Or 

 (b) Obtain the condition for the plane 
0 nzmylx  to touch the quadric cone 

0222222  hxygzxfyzczbyax . 

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

Answer ALL questions. 

 Choose the correct answer : 

1. 
2


x  GßÓ ¦ÒÎ°À xy sin4  GßÓ 

ÁøÍÁøμ°ß ÁøÍÄ Bμ® ––––––––––. 

 (A) 2   (B) 2 

 (C) 
2

1
  (D) 22   
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 The radius of curvature of the curve xy sin4  at 

the point 
2


x  is ––––––––––.  

 (a) 2   (b) 2 

 (c) 
2

1
  (d) 22  

2. J¸ Ámhzvß Bμ® r GÛÀ Auß ÁøÍÄ Bμ®  

––––––––––. 

 (A) r  (B) 
r
1

 

 (C) 
2r   (D) 

2

1
r

  

 If the radius of a circle is r, then its radius of 
curvature is ––––––––––. 

 (a) r  (b) 
r
1

 

 (c) 2r   (d) 
2

1
r

 

3.   sin ax  ©ØÖ®  cos1  ay  GßÓ Ámh 

ÁiÂÀ ö\[÷Põmkz uÊÂ ––––––––––. 

 (A) J¸ Ámh®  

 (B) J¸ ÷|º÷Põk 

 (C) ©ØöÓõ¸ Ámh ÁiÄ  

 (D) \[Q¼¯® 
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 The evolute of the Cycloid   sin ax  and 
 cos1  ay  is ––––––––––. 

 (a) a circle (b) a straight line 

 (c) another cycloid (d) catenary 

4. ar   GßÓ Áøμ°ß öuõø» öuõk÷Põk  

––––––––––. 

 (A) ar sin  (B) ar sin  

 (C) ar cos  (D) 
a

r 1
sin    

 The asymptote of the curve ar   is ––––––––––. 

 (a) ar sin  (b) ar sin  

 (c) ar cos  (d) 
a

r 1
sin   

5. J¸ ¦ÒÎ¯õÚx Pq¨¦ÒÎ GÛÀ 

22












yx

f
  

–––––––––– 
2

2

2

2

.
y

f
x

f






. 

 (A) <  (B) > 

 (C) =  (D)    
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 A point is a node if 
22












yx

f
 –––––––––– 

2

2

2

2

.
y

f
x

f






. 

 (a) <  (b) > 

 (c) =  (d)    

6.    xxxy  11 22
 GßÓ ÁøÍÁøμ –––––––––– I 

ö£õÖzx \©a^μõÚx  

 (A)  x – Aa_ (B) y – Aa_ 

 (C) C¸ Aa_PÎ¾®  (D) xy    

 The curve    xxxy  11 22  is symmetrical 
about ––––––––––. 

 (a)  x – axis (b) y – axis 

 (c) both the axis  (d) xy   

7.   
a b c

dzdydx
0 0 0

–ß ©v¨¦ ––––––––––. 

 (A) abc  (B) 
abc
1

 

 (C) 
2

abc
  (D) 2 abc  
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 The value of    
a b c

dzdydx
0 0 0

 ––––––––––. 

 (a) abc  (b) 
abc
1

 

 (c) 
2

abc
  (d) 2 abc 

8. ,uyx   uvy   GÛÀ 







yx
vuJ

,
,

 ––––––––––. 

 (A) v  (B) u 

 (C) 
u
1

  (D) 
v
1

  

 If ,uyx   uvy  , then 







yx
vuJ

,
,

 ––––––––––. 

 (a) v  (b) u 

 (c) 
u
1

  (d) 
v
1

 

9. 
2

0

56 cos.sin



dxxx  –ß ©v¨¦ 

 (A) 
693

8
  (B) 

693
3

 

 (C) 
512
3

  (D) 
693
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 The value of  
2

0

56 cos.sin



dxxx  ––––––––––. 

 (a) 
693

8
  (b) 

693
3

 

 (c) 
512
3

  (d) 
693


 

10. 





 









2
1

2
pp

–ß ©v¨¦ ––––––––––. 

 (A)  pp 
12


 (B)  pp 12


 

 (C)  pp 
2


 (D)  1
2 1

 pp


  

 The value of 





 









2
1

2
pp

 ––––––––––. 

 (a)  pp 
12


 (b)  pp 12


 

 (c)  pp 
2


 (d)  1
2 1

 pp
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PART B — (5  5 = 25 marks) 

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

11. (A) (1, 1) GßÓ ¦ÒÎ°À 244  yx  GßÓ 

ÁøÍÁøμ°ß ÁøÍÄ Bμ® PõsP. 

  Find  the radius of curvature of the curve 
244  yx  at the point (1, 1). 

Or 

 (B) 
 cotaer   GßÓ ÁøÍÁøμUS HuõÁöuõ¸ 

¦ÒÎ°À ÁøÍÄ Bμ® PõsP. a ©ØÖ®   – 

©õÔ¼PÒ GßP. 

  Find the radius of curvature at any point on 
the curve  cotaer  , where a and   are 
constants. 

12. (A)  cos1
2


ar  GßÓ ÁøÍÁøμ°ß rp   

\©ß£õmøh PõsP. 

  Find the rp   equation of the curve 

 cos1
2


ar . 

Or 



 

Code No. : 41319 B  Page 8 

wk ser

 (B) 06116 3223  yxxyxxyy  GßÓ 

ÁøÍÁøμ°ß öuõø» öuõk ÷PõkPøÍ 

PõsP. 

  Find the asymptotes of  

  06116 3223  yxxyxxyy .  

13. (A)    23 22  xyyx   GßÓ ÁøÍÁøμ°ß 

uÛzu ¦ÒÎPÐUPõÚ C¯Àø£ PõsP.  

  Find the nature of the singular points on the 
curve,    23 22  xyyx . 

Or 

 (B)  xyxxyyxx 222 2224  xy2  
012 y  GßÓ ÁøÍÁøμ°À (0, 1) GßÓ 

¦ÒÎ°À CμshõÁx ÁøP¯õÚ JØøÓ •Pk 

C¸US® GÚU PõmkP. 

  Show that,  xyxxyyxx 222 2224  

0122  yxy  has a single cusp of the 
second kind at (0, 1). 

14. (A) ,0x  0y  ©ØÖ® 1 yx  GßÓ £Svø¯ 

öPõsh   dydxyx  22
 –ø¯ ©v¨¤kP. 

  Evaluate   dydxyx  22  over the region 

,0x  0y  and 1 yx . 

Or 



 

Code No. : 41319 B  Page 9 

wk ser

 (B) 
   

 



1

0

1

0

1

0
31

x yx

zyx
dxdydz

 –I ©v¨¤kP. 

  Evaluate 
   

 



1

0

1

0

1

0
31

x yx

zyx
dxdydz

. 

15. (A)   !1 nn   GÚ {ÖÄP. 

  Prove that   !1 nn  . 

Or 

 (B) 



d
2

0

tan  –I ©v¨¤kP. 

  Evaluate  



d
2

0

tan . 

PART C — (5  8 = 40 marks) 

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

16. (A) (2, 1) GßÓ ¦ÒÎ°À 2xy  GßÓ ÁøÍÁøμ°ß 

Aa_¨ ¦ÒÎPÎß ÁøÍÄ ø©¯zøu PõsP. 

  Find the co-ordinates of the centre of 
curvature of the curve 2xy  at the point  
(2, 1). 

Or 
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 (B) 
2

3ayx   GßÓ ¦ÒÎ°À axyyx 333   

GßÓ ÁøÍÁøμ°ß ÁøÍÄ Bμzøu PõsP. 

 Find the radius of curvature of the curve 

axyyx 333   at the point 
2

3ayx  . 

17. (A) 3cosax  ; 3sinay   GßÓ ÁøÍÁøμ°ß 

ö\[÷Põmk uÊÂø¯ Põs. 

  Find the evaluate of the curve 3cosax  ; 
3sinay  . 

Or 

 (B) 184842 3223  yxyxyyxx  GßÓ 

ÁøÍÁøμ°ß öuõø» öuõk÷PõkPøÍ 

PõsP. 

  Find the asymptotes of  

  184842 3223  yxyxyyxx . 

18. (A)  xyxxyyxx 222 2224  xy2
 

012 y  GßÓ ÁøÍÁøμ°À  1,0   GßÓ 

¦ÒÎ°À Cμshõ® ÁøP¯õÚ JØøÓ •Pk 

C¸US® GÚU Põmk. 
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  Show that,  xyxxyyxx 222 2224  

0122  yxy  has a single cusp of the 
second kind at  1,0  . 

Or 

 (B) 
1
1

2

2





x
xy   GßÓ \©ß£õmiØS ÁøÍÁøμ 

ÁøμP. 

  Trace the curve whose equation is 

1
1

2

2





x
xy . 

19. (A) 
222 ayx   GßÓ Aøμ Ámhzvß ªøP Gs 

£Sv ÁÈ¯õP   dydxxa  22
 GßÓ 

öuõøP°hø» ©v¨¤kP. 

  Evaluate   dydxxa  22  taken over the 

half of the circle 222 ayx   in the positive 
quadrant. 

Or 

 (B) 
 
 

 
 

 
  ,,

,
,,
,,

.
,,

,








 wvuzyx

zyx
wvu

 GÚ {ÖÄP. 

  Prove that, 
 
 

 
 

 
  ,,

,
,,
,,

.
,,

,








 wvuzyx

zyx
wvu

 . 
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20. (A) 
     

qp
qp

p
qp

q
qp







 ,,11, 
 GÚ {ÖÄP. 

  Prove that, 
     

qp
qp

p
qp

q
qp







 ,,11, 
. 

Or 

 (B) 





2

0

2

0

sin
sin

1 dd  GÚ {ÖÄP. 

  Prove that, 





2

0

2

0

sin
sin

1 dd . 

________________ 
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PART A — (10  1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. 08147 23  xxx  GßÓ \©ß£õmiß J¸ ö©´ 

‰»® –––––––––––––. 

 (A) –2   (B) 
2
1

 

 (C) 
2
1

    (D) 2 
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 One real root of the equation 
08147 23  xxx  is –––––––––––––. 

 (a) –2   (b) 
2
1

 

 (c) 
2
1

    (d) 2 

2. 01644 23  xxx  GßÓ \©ß£õmiß C¸ 

‰»[PÒ i2  ©ØÖ® i2  GÛÀ Auß ©ØÖö©õ¸ 

‰»® –––––––––––––. 

 (A) i1    (B) i1  

 (C) i2    (D) 4 

 If the equation 01644 23  xxx  has two 
roots i2  and i2  then, the other root is  
–––––––––––––. 

 (a) i1    (b) i1  

 (c) i2    (d) 4 

3. 0234  dcxbxaxx  GßÓ \©ß£õmiß 

‰»[PÎß TkuÀ –––––––––––––. 

 (A) 
a
b

   (B) 
a
b

 

 (C) a    (D) a  
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 The sum of the roots of the equation 
0234  dcxbxaxx  is –––––––––––––. 

 (a) 
a
b

   (b) 
a
b

 

 (c) a    (d) a  

4. 01262 234  xxxx &ß J¸ ‰»® a  GÛÀ  

–––––––––––––. 

 (A) a &® J¸ ‰»®  

 (B) 
a
1

&® J¸ ‰»® 

 (C) 1&® J¸ ‰»®    

 (D) ÷©ØTÔ¯ HxªÀø» 

 If a  is a root of 01262 234  xxxx  then  
–––––––––––––. 

 (a) a  is also a root (b) 
a
1

 is also a root 

 (c) 1 is also a root (d) none of the above 

5. 029103 23  xxx  GßÓ \©ß£õmiß 

‰»[PøÍ 3&BÀ ö£¸US® ÷£õx QøhUS® 

E¸©õÔ¯ \©ß£õhõÚx –––––––––––––. 

 (A) 020009001003 23  xxx     

 (B) 02279027 23  xxx  

 (C) 05481303 23  xxx     

 (D) 0627309 23  xxx  



 

 Code No. : 41141 B Page 4 

Ws 4

 When the roots of the equation 
029103 23  xxx  are multiplied by 3, the 

transformed equation is ––––––––––––– 

 (a) 020009001003 23  xxx  

 (b) 02279027 23  xxx  

 (c) 05481303 23  xxx     

 (d) 0627309 23  xxx  

6. 035724812 234  xxxx  GßÓ \©ß£õmiß 

Cμshõ® EÖ¨ø£ }UP, Auß ‰»[PÒ  

––––––––––––– BÀ SøÓUP¨£h ÷Ásk®. 

 (A) 1   (B) 2 

 (C) 3   (D) –1 

 To remove the second term of 
035724812 234  xxxx  the roots are to be 

diminished by 

 (a) 1   (b) 2 

 (c) 3   (d) –1 

7. 01363  xx  GßÓ \©ß£õmiß J¸ ö©´ ‰»® 

––––––––––––– Cøh÷¯ C¸US®. 

 (A) 0 ©ØÖ® 1  (B) 1 ©ØÖ® 2 

 (C) 3 ©ØÖ® 4  (D) –1 ©ØÖ® 0 
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 One real root of 01363  xx  lies between  
–––––––––––––. 

 (a) 0 and 1  (b) 1 and 2 

 (c) 3 and 4  (d) –1 and 0  

8.  xf  Gß£x n£i öPõsh £À¾Ö¨¦U÷PõøÁ GÛÀ, 

  0 xf  GßÓ \©ß£õmiØS ––––––––––––– 

C¸US®. 

 (A) n  ‰»[PÒ  (B) 1n  ‰»[PÒ 

 (C) 1n  ‰»[PÒ (D) 2n  ‰»[PÒ 

 If  xf  is a polynomial of degree n  then the 

equation   0 xf  has –––––––––––––. 

 (a) n  roots  (b) 1n  roots 

 (c) 1n  roots  (d) 2n  roots 

9. |õßS£i \©ß£õmiøÚ wºUS® J¸ •øÓ¯õÚx  

–––––––––––––. 

 (A) Põºhß •øÓ (B) {³mhß •øÓ 

 (C) ö£μõ› •øÓ (D) ö»Uμõg] •øÓ 

 One method of solving a biquadratic equation is  
–––––––––––––. 

 (a) Cardon’s method (b) Newton’s method 

 (c) Ferrarils method (d) Lagrange’s method 
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10. 033 32
2

1
3

0  axaxaxa  GßÓ •¨£i 

\©ß£õmiß PõºhÛß {ø»¯õÚ ÁiÁõÚx 

 (A) 033  GHzz  

 (B) 03  GHzz  

 (C) 032
2

1
3

0  axaxaxa     

 (D) 03 23  GHzz  

 Cardon’s standard form of the cubic equation 
033 32

2
1

3
0  axaxaxa  is –––––––––––––. 

 (a) 033  GHzz   

 (b) 03  GHzz  

 (c) 032
2

1
3

0  axaxaxa  

 (d) 03 23  GHzz  

PART B — (5 × 5 = 25 marks) 

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

Each answer should not exceed 250 words. 

11. (A) 03938112 23  xxx  GßÓ \©ß£õmiß 

J¸ ‰»® i32   GÛÀ Ca\©ß£õmøh wºUP. 

  If one root of the equation 
03938112 23  xxx  is i32  , solve the 

equation. 

Or 
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 (B) 05234  rxqxpxx &ß C¸ 

‰»[PÎß ö£¸USz öuõøP Auß ©ØÓ C¸ 

‰»[PÎß ö£¸USz öuõøPUS \©©õP 

C¸US® ÷©¾®, spr 22   GÚU PõmkP. 

  If the product of two roots of 
05234  rxqxpxx  is equal to the 

product of the other two. Show that, 
spr 22  . 

12. (A) 0147  xx &ß ‰»[PÎß 6&® AkUQß 

TkuÀ 3 GÚ PõmkP. 

  Show that the sum of the 6th powers of the 
roots of 0147  xx  is z . 

Or 

 (B)    2232 12714  xxxx  Gß£x J¸ 

{ø»¯õÚ uø»RÌ \©ß£õk GÚ Põmk. 

  Show that    2232 12714  xxxx  is a 
standard reciprocal equation. 

13. (A) 010023  xxx  GßÓ \©ß£õmiß 

‰»[PøÍ 4&BÀ SøÓ. 

  Diminish the roots of the equation 
010023  xxx  by 4. 

Or 
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 (B) 02018214 23  xxx  GßÓ \©ß£õhiß 

‰»[PÎß C¯Àø£ PõsP. 

  Find the nature of the roots of the equation 
02018214 23  xxx . 

14. (A) 0415124 23  xxx  GßÓ \©ß£õmiØS 

Cμmøh ‰»® GÛÀ AuøÚ wºUP. 

  Solve 0415124 23  xxx  given that it 
has a double root. 

Or 

 (B) 0134  xx  GßÓ \©ß£õmiß ‰»[PÒ 1 

©ØÖ® 2 US Cøh÷¯ EÒÍx GÛÀ AuøÚ 

C¸ u\© ¦ÒÎPÎÀ PõsP. 

  Find correct to 2 places of decimals the root 
of the equation 0134  xx  that lies 
between 1 and 2. 

15. (A) 024503510 234  xxxx  &I ö£μõ› 

•øÓ°À wºUP. 

  Solve 024503510 234  xxxx  using 
Ferrari’s method. 

Or 

 (B) 01332 23  xxx &I wºUP. 

  Solve 01332 23  xxx . 
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PART C — (5 × 8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (A) 01598 245  xxxx  GßÓ \©ß£õmiß 

C¸ ‰»[PÒ 3  ©ØÖ® i21   GÛÀ 

Ca\©ß£õmøh wºUP. 

  Solve the equation 

  01598 245  xxxx  if 3  and i21   
are two of its roots. 

Or 

 (B) 023  srxqxpx &ß ‰»[PÒ Tmkz 

öuõh›À C¸UP ÷uøÁ¯õÚ ©ØÖ® ÷£õx©õÚ 

{£¢uøÚ pqrspq 9272 33   Gß£øu 

PõsP. 

  Show that the roots of the equation 
023  srxqxpx  are in arithmetic 

progression iff pqrspq 9272 33  . 

17. (A) 0304919 234  xxxx GßÓ 

\©ß£õmiØS (i) 2  ©ØÖ® (ii) 2 &I 

Psk¤i. 

  Find (i) 2  (ii) 2  for the equation 

0304919 234  xxxx . 

Or 
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 (B) 065444456 2456  xxxxx &I 

wºUP. 

  Solve 065444456 2456  xxxxx . 

18. (A) 035724812 234  xxxx &I Cμshõ® 

EÖ¨ø£ }USÁuß ‰»©õP wºUP. 

  Solve 035724812 234  xxxx  by 
removing the second term. 

Or 

 (B) 010204 234  xxx  GßÓ \©ß£õmiß 

‰»[PÎß C¯Àø£ PõsP. 

  Find the nature of the roots of 
010204 234  xxx . 

19. (A) 0432 26  xxx  GßÓ ö©´ ‰»[PÎß 

GsoUøP ©ØÖ® {ø»ø¯ PõsP. 

  Find the number and position of the real root 
of 0432 26  xxx . 

Or 

 (B) 0432 23  xxx  GßÓ \©ß£õmiß ªøP 

‰»[PøÍ ‰ßÖ u\© ¦ÒÎPÍõP v¸zv 

PõsP. 

  Find the positive root of the equation 
0432 23  xxx  correct to three places 

of decimals. 
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20. (A) 0133  xx &I PõºhÛß •øÓ°À wºUP. 

  Solve by Cardan’s method 0133  xx . 

Or 

 (B) 0541284 234  xxxx GßÓ 

\©ß£õmøh ö£μõ› •øÓ°À wºUP. 

  Solve 0541284 234  xxxx  using 
Ferrari’s method. 

 

———————— 
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DIFFERENTIAL EQUATIONS 

(For those who joined in July 2016 onwards) 

Time : Three hours Maximum : 75 marks 

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. 232 yppxy   GßÓ \©ß£õmiÀ Á›ø\ ©ØÖ® £i 

•øÓ÷¯  

 (A) 1, 2   (B) 2, 1 

 (C) 1, 3   (D) 3, 1 

 The order and degree of the equation  
232 yppxy   are   

 (a) 1, 2   (b) 2, 1 
 (c) 1, 3   (d) 3, 1  
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2. 0 ypx  GßÓ \©ß£õmiß wºÄ 

 (A) cxy    (B) cyx   

 (C) cyx    (D) cyx 2
 

  The solution of the equation 0 ypx  is  

 (a) cxy    (b) cyx   

 (c) cyx    (d) cyx 2  

3. 023  yyy  GßÓ \©ß£õmiß J¸ wºÄ 

 (A) xy     (B) 
xey 2  

 (C) 
xey 2   (D) xy sin   

 One solution of the equation 023  yyy  is  

 (a) xy     (b) xey 2  

 (c) xey 2   (d) xy sin  

4.   axeyaDD 2
&ß uÛzwºÄ 

 (A) 0   (B) 
axxe  

 (C) 
a
xeax

   (D) 
axaxe  

 The particular integral of   axeyaDD 2  is  

 (a) 0   (b) axxe  

 (c) 
a
xeax

   (d) axaxe  
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5. 024
2

2
2  y

dx
dyx

dx
ydx  GßÓ \©ß£õmiß wºÄ 

 (A) 
2x
B

x
Ay   (B) BxAy  log  

 (C) 
x
BAy    (D) 

xx BeAey 2  

 The solution of the equation 

024
2

2
2  y

dx
dyx

dx
ydx  is 

 (a) 
2x
B

x
Ay   

 (b) BxAy  log  

 (c) 
x
BAy   

 (d) xx BeAey 2  

6. 
dx
dx  GÛÀ 

mx2  = —————————. 

 (A) 
1mmx   (B) 

mmx  

 (C) 
mxm2

  (D) 
12 mxm  

 If 
dx
dx  then mx2  = —————————.  

 (a) 1mmx   (b) mmx  

 (c) mxm2   (d) 12 mxm  
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7. }UP¨£h ÷Ási¯ ©õÔ¼PÎß GsoUøP \õμõ 

©õÔPÎß GsoUøPø¯Âh AvP® GÛÀ  

————————— \©ß£õk QøhUS®. 

 (A) •u»õ® Á›ø\ 

 (B) Cμshõ® Á›ø\ 

 (C) Cμshõ® Á›ø\US ÷©À 

 (D) CøÁ HxªÀø» 

 If the number of constants to be eliminated is 
greater than the number of independent variables 
then we get equations of —————————.  

 (a) First order 

 (b) Second order 

 (c) More than second order 

 (d) None of these 

8. ——————  Gß£x ))(,,,,( afazyx  = 0 ; 0


a


 

BQ¯ÁØÔ¼¸¢x ‘a’ &I }UPU Qøh¨£x. 

 (A) ]Ó¨¦z öuõøP 

 (B) ]øu¢u öuõøP 

 (C) ö£õxz  öuõøP 

 (D) •Êø©¯õÚ öuõøP 
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 The ————————— is obtained by eliminating  

 ‘a’ between ))(,,,,( afazyx  = 0 ; 0


a


.  

 (a) particular integral 
 (b) singular integral 
 (c) general integral 
 (d) complete integral 

9. QºPõL¨¤ß Âv £i CLR EEEE   =  

—————————.  

 (A) 1   (B) 2 

 (C) –1   (D) 0 

 According to Kirchhoff’s law, CLR EEEE   = 
—————————.  

 (a) 1   (b) 2 
 (c) –1   (d) 0 

10. I &ß {ø»¯õÚ £Sv. 

 (A) 
R
E0    (B) 

0E
R

  

 (C) 
0R
E

   (D) 0RE  

 Steady state part of I is  

 (a) 
R
E0    (b) 

0E
R

  

 (c) 
0R
E

   (d) 0RE  
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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) wº : 022  xypxp . 

  Solve : 022  xypxp . 

Or 

 (B) wº : 
22 cot2 yxypp  . 

  Solve : 22 cot2 yxypp  . 

12. (A) 
xx exe

D






1

 GÚ  {¹¤. 

  Prove that xx exe
D







1

. 

Or 

 (B) wº :   xeyD x 4cos16 32  
. 

  Solve :    xeyD x 4cos16 32   . 
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13. (A) 
dx
dx  GÛÀ  


 dxXxxX 11 


 GÚ 

{¹¤. 

  If 
dx
dx , then prove that   

      


 dxXxxX 11 


. 

Or 

 (B) wº : xxy
dx
dyx

dx
ydx

dx
ydx log3

2

2
2

3

3
3  .  

  Solve : xxy
dx
dyx

dx
ydx

dx
ydx log3

2

2
2

3

3
3  .  

14. (A)    yxyxfz   &¼¸¢x f  ©ØÖ®   &I 

}USP. 

  Eliminate f  and   from     yxyxfz   . 

Or 

 (B) wº : 1 qp . 

  Solve : 1 qp . 
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15. (A) Cμshõ® {ø» ÂøÚ°À 
kAabt
abtkAx




1

2
 GÚ 

{¹¤. 

  In the second order reaction, prove that 

kAabt
abtkAx




1

2
. 

Or 

 (B) ÁÍºa] ©ØÖ® ÃÌa] {ø» ]UPÀPÒ £ØÔ 

ÂÁ›. 

  Explain growth and decay problems. 

PART C — (5  8 = 40 marks) 

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

Each answer should not exceed 600 words. 

16. (A) wº :   (i) 0sin2
2

2
 tx

dt
dy

dt
xd

 

    (ii)  0cos2
2

2
 ty

dt
dx

dt
yd

. 

  Solve :  (i) 0sin2
2

2
 tx

dt
dy

dt
xd

 

    (ii)  0cos2
2

2
 ty

dt
dx

dt
yd

. 

Or 
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 (B) wº :   (i) 06 222  yxyppx  

    (ii)   yppxyx 22  . 

  Solve :  (i) 06 222  yxyppx  

    (ii)   yppxyx 22  . 

17. (A) wº :    xcoxyDD 23sin342  . 

  Solve :   xcoxyDD 23sin342  . 

Or 

 (B) wº :   xexyDDDD 2234 4432  . 

  Solve :     xexyDDDD 2234 4432   

18. (A) wº :  xxy
dx
dyx

dx
ydx log43 2
2

2
2  . 

  Solve :  xxy
dx
dyx

dx
ydx log43 2
2

2
2  . 

Or 

 (B) wº :       5
2

2
2 64 xy

dx
dyax

dx
ydax  . 

  Solve :      5
2

2
2 64 xy

dx
dyax

dx
ydax  . 
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19. (A) wº :        2222 yxzqzxypzyx  . 

  Solve :       2222 yxzqzxypzyx  . 

Or 

 (B) wº :  (i)       11 2  zqqp    

   (ii)      zqypx  321 . 

  Solve : (i)       11 2  zqqp    

    (ii)      zqypx  321 . 

20. (A) 500 ¼mhº P»øÁ öPõsh öuõmi JßÔÀ 250 

Qμõ® E¨¦ EÒÍx. {ªhzvØS 15 ¼mhº |À» 

uspº AuÝÒ £õ´QÓx. ÷©¾® A÷u AÍÄ 

P»øÁ öÁÎ÷¯ÖQÓx. 3 ©o ÷|μzvØS ¤Ó 

GÆÁÍÄ E¨¦ C¸US®? 

  A tank contains 500 liters of brine having 
250 grams of salt in solution. Pure water is 
running into the tank at the rate of 15 liters 
per minute and the mixture runs out at the 
same rate. How much salt is in the tank at 
the end of 3 hours? 

Or 

 (B) Brachistochrone PnUQøÚU TÔz wº. 

  State the solve the Brachistochrone problem. 

—————— 
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Time : Three hours Maximum : 75 marks 

PART A — (10 × 1 = 10 marks) 

Answer ALL questions. 

 Choose the correct answer : 

1. Every non empty set of real numbers which is 
bounded above has a –––––––––.   

 (a) infimum  (b) supremum 

 (c) prime number (d) rational number 

2. xx   if 

 (a) 0x    (b) 0x  

 (c) 0x    (d) 0x  

(6 pages) 
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3. The limit of the sequence 







n
1

 is 

 (a) 1   (b) n  

 (c) 0   (d) 2 

4. A monotonic increasing sequence which is 
bounded above converges to 

 (a) l.u.b.   (b) g.l.b 

 (c)     (d)   

5. If 
!

1
...

!2
1

!1
1

1
n

an   then the value of nn
a


lim  is 

 (a) 0   (b) 1 

 (c) e    (d)   

6. 





 

 nnn

1
....

3
1

2
1

1
1

lim = –––––––––.  

 (a) 0   (b) e  

 (c) 1   (d)   

7. The series .......1 2  nrrr  converges if  

 (a) 1r    (b) 10  r  

 (c) 1r    (d) 1r  
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8. If nn n
na !

  then 
n

n
n a

a 1
lim




= –––––––––.  

 (a) 1   (b) e  

 (c) 0   (d) 
e
1

 

9. If na  converges, then 
n
an  

 (a) convergent (b) divergent 

 (c) oscillatory (d) none 

10. Radius of convergence of expoential series in  

 (a) 0   (b) 1 

 (c) n    (d)   

PART B — (5 × 5 = 25 marks) 

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

Answer should not exceed 250 words. 

11. (a) State and prove unique factorization 
theorem. 

Or 

 (b) State and prove Cauchy-Schwarz in equality. 
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12. (a) Show that 
n

lim  
11 na  where 0a  is a real 

number. 

Or 

 (b) Prove : 0
1

0,)( 









n
nn a

Nnaa . 

Show that the converse of this theorem is not 
true. 

13. (a) Prove that every sequence )( na  has a 
monotonic subsequence. 

Or 

 (b) Prove that  

    ennnn
n

n 4)])....(2(1[
1 1







   

14. (a) Show that  
 2

1
14

1
2n

. 

Or 

 (b) Discuss the convergence of the series 

 


1
....21

4

22

n
n

.  

[P.T.O.]
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15. (a) Show that the series 333 4
1

)21(
3
1

2
1

  

....)4321(
5
1

)321( 3   

Or 

 (b) State and prove Abel’s test. 

PART C — (5 × 8 = 40 marks) 

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

Answer should not exceed 600 words. 

16. (a) State and prove triangle in equalities.  

Or 

 (b) If ....
!

...
!3!2

1
32


n
xxxxe

n
x

, then 

prove that e  is an irrational number.  

17. (a) Prove 

  (i) abbabbaa nnnn  )()(,)(  

  (ii)   aaanaaa nnn  0,0,)(   

Or 

 (b) Prove 

  (i) bababbaa nnnn  )()(,)(  

  (ii)   0,0,)(,)( bnbbbaa nnn    

   








n

n

b
a

b
a

.   
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18. (a) State and prove Cauchy’s first limit theorem. 

Or 

 (b) Discuss the convergence of the geometric 
sequence )( nr . 

19. (a) Discuss the convergence of pn
1

 . 

Or 

 (b) Test the convergence of  

  ...
7.5.3
3.2.1

5.3
2.1

3
1 32  xxx  

20. (a) State and prove Leibnitz’s test. 

Or 

 (b) Find Maclaurin series for xsin  and also find 
its radius of convergence. 

 

—————— 


