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B.Sc. DEGREE EXAMINATION, APRIL 2024 

First Semester 

Mathematics 

ALGEBRA AND TRIGONOMETRY 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What is a reciprocal equation? 

 uø»RÌ \©ß£õk GßÓõÀ GßÚ? 

2. Diminish the root of the equation 10023 −++ xxx  by 4. 

 10023 −++ xxx  GßÓ \©ß£õmiß ‰»zøu 4 BÀ 
SøÓUP. 

3. Expand : ( ) 31 −− x . 

 ÂÁ›UP : ( ) 31 −− x . 

4. Find the coefficient of nx  in x

xx

e
cebea

3

2++
. 

 x

xx

e
cebea

3

2++
&À nx &ß SnPzøuU PõsP. 

Sub. Code 
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5. Find the characteristic equation of the matrix 







42
31

. 

 







42
31

&GßÓ Ao°ß ]Ó¨¤¯À¦ \©Úõ£õmøhU PõsP. 

6. State Cayley Hamilton theorem. 

 öP´¼ ÷íªÀhß ÷uØÓzøuU TÖP. 

7. Expand θncos . 

 θncos &øÁ ÂÁ›UP. 

8. Write θsin  as a series in θ . 

 θsin &øÁ θ  Âß öuõh›À GÊxP. 

9. Prove : 1cosh22cosh 2 −= xx . 

 {ÖÄP : 1cosh22cosh 2 −= xx . 

10. Find : ( )i34log + . 

 PõsP : ( )i34log + . 

 Part B  (5 × 5 = 25) 

Answer all the questions choosing either (a) or (b). 

11. (a) Solve : 062537256 234 =+−+− xxxx . 

  wºUP : 062537256 234 =+−+− xxxx . 

Or 



S–2627 

  

  3

 (b) Remove the second term from the equation 

061392 23 =−+− xxx . 

  \©ß£õk 061392 23 =−+− xxx &Â¼¸¢x 

CμshõÁx EÖ¨ø£ }USP. 

12. (a) Sum to ∞  the series : 

  ++++
15.10.5
7.4.1

10.5
4.1

5
1

1  

  öuõh›ß ∞  Áøμ TkuÀ PõsP. 

  ++++
15.10.5
7.4.1

10.5
4.1

5
1

1  

Or 

 (b) Prove : 2log2
7.3

1
5.2

1
3.1

1 −=++++= s . 

  {ÖÄP : 2log2
7.3

1
5.2

1
3.1

1 −=++++= s . 

13. (a) Obtain the characteristic roots of the matrix 

















221
131
122

. 

  
















221
131
122

 GßÓ Ao°ß ]Ó¨¤¯À¦ ‰»[PøÍ¨ 

ö£ÖP. 

Or 
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 (b) Find the eigen values and eigen vectors of the 

matrix 







32
23

. 

  







32
23

 GßÓ Ao°ß IPß ©v¨¦PÒ ©ØÖ® IPß 

öÁUhºPøÍU PõsP. 

14. (a) Prove : θθθ
θ
θ 642 sin64sin112sin567

sin
7sin −+−= . 

  {ÖÄP : θθθ
θ
θ 642 sin64sin112sin567

sin
7sin −+−= . 

Or 

 (b) Expand θ6cos  in series of cosines of multiples of θ . 

  θ &Âß ©h[SPÎÀ öPõø\ß öuõhμõP θ6cos &I 

ÂÁ›UP. 

15.  (a) Prove : 
14
14

log
+
+=

m
ni

i . 

  {ÖÄP : 
14
14

log
+
+=

m
ni

i . 

Or 

 (b) Prove : 







−
+=−

x
xex

1
1

log
2
1

tanh 1 . 

  {ÖÄP : 







−
+=−

x
xex

1
1

log
2
1

tanh 1 . 



S–2627 

  

  5

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Find the root of the equation 054 23 =+− xx  between 1 
and 2 upto 2 places by Horner’s method. 

 \©ß£õk 054 23 =+− xx &ØS 1 ©ØÖ® 2ØS Cøh¨£mh 

‰»zøu 2 u\© Ch[PÎÀ íõºÚº •øÓ°À PõsP.  

17. Prove : 
( ) e

e
n
n

n

2
2!12

15

0

+=
+
+

∞

=

. 

 {ÖÄP : 
( ) e

e
n
n

n

2
2!12

15

0

+=
+
+

∞

=

. 

18. Verify C.H. theorem for the matrix 
















−
−=
113
110

121
A  and 

find 1−A . 

 Ao 
















−
−=
113
110

121
A &ØS C.H. ÷uØÓzøu \›£õºUP 

©ØÖ® 1−A  PõsP. 

19. Express θθ 37 cossin  as the sum of sines of multiples of 

θ . 

 θ &Âß ©h[SPÎÀ ø\Ûß Tku»õP θθ 37 cossin &I 

öÁÎ°kP. 
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20. If ( ) ααφθ sincostan ii +=+  prove that  

 (a) 
42
ππθ += n  

 (b) 





 +=

24
tanlog

2
1 απφ . 

 If ( ) ααφθ sincostan ii +=+  GÛÀ  

 (A) 
42
ππθ += n  

 (B) 





 +=

24
tanlog

2
1 απφ  GÚ {ÖÄP. 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2024 

First Semester 

Mathematics 

DIFFERENTIAL CALCULUS  

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. If axey =  then prove that axn
n eay = . 

 axey =  GÛÀ axn
n eay =  GÚ {ÖÄP.  

2. State Leibnitz formula.  

 ¼¤Ûmì `zvμzøu GÊxP.  

3. If xyzzyxf 3333 +++=  find xyzf . 

 xyzzyxf 3333 +++=  GÛÀ xyzf  PõsP.  

4. If 1),( 44 ++= yxyxf  find )0,1(xf  and )0,1(yf . 

 1),( 44 ++= yxyxf  GÛÀ )0,1(xf  ©ØÖ® )0,1(yf  

PõsP.  

5. Define homogeneous function of degree ‘n’. 

 ‘n’ £i Eøh¯ \©£izuõÚ \õºø£ Áøμ¯Ö.  

Sub. Code 
23BMA1C2 
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6. Define : Minimum point.  

 Áøμ¯Ö : «a]Ö ¦ÒÎ.    

7. What is an envelope? 

 uÊÂ GßÓõÀ GßÚ? 

8. Write the method of finding an envelope. 

 J¸ uÊÂø¯ Põq® •øÓø¯ GÊxP. 

9. Write the radius of curvature formula.  

 ÁøÍÄ Bμ `zvμzøu GÊxP.  

10. Define : Involute.  

 Áøμ¯Ö :  Em_¸Ò. 

 Part B  (5 × 5 = 25) 

Answer all the questions. 

11. (a) If 22 ax
xy
+

=  find ny . 

  22 ax
xy
+

=  GÛÀ ny  PõsP.  

Or 

 (b) Find ny  if xy 1tan−= .  

  xy 1tan−=  GÛÀ ny  PõsP.  

12. (a) If 
yx

xyu
+

=  show that u
y
uy

x
ux =

∂
∂+

∂
∂

. 

  
yx

xyu
+

=  GÛÀ u
y
uy

x
ux =

∂
∂+

∂
∂

 GÚU Põmk.  

Or 



S–2628 

  

  3

 (b) If )()( axyaxyu −++= ψφ  show that 2

2
2

2

2

y
ua

x
u

∂
∂=

∂
∂

. 

  )()( axyaxyu −++= ψφ  GÛÀ 2

2
2

2

2

y
ua

x
u

∂
∂=

∂
∂

 GÚU 

Põmk.  

13. (a) Verify Euler’s theorem when  

  xyzzyxu 3333 +++=  

  xyzzyxu 3333 +++=  GÝ®÷£õx B´»›ß 
÷uØÓzøua \›£õº.  

Or 

 (b) Find the extremum values of  

  423332232 zxyzxyzyxzxy −−−  

  423332232 zxyzxyzyxzxy −−−  &ß AÖv ©v¨¦PøÍU 
PõsP.   

14. (a) Find the envelope of 1
sincos =+
b

y
a

x αα
. 

  1
sincos =+
b

y
a

x αα
&ß uÊÂ PõsP.   

Or 

 (b) Find the envelope of )(42 mxmy −= . 

  )(42 mxmy −=  &ß uÊÂ PõsP.  

15.  (a) Find the centre of curvature of 2xy =  at the origin.  

  Bv¨¦ÒÎ°À 2xy = &ß ÁøÍÄ ø©¯® PõsP.  

Or 

 (b) Find the evolute of the parabole axy 42 = . 

  axy 42 =  GßÓ £μÁøÍ¯zvß A»ºÁøμ PõsP.  
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If )sin(sin 1 xmy −=  prove that  

 0)()12()1( 22
12

2 =−++−− ++ nnn ynmxynyx . 

 )sin(sin 1 xmy −=  GÛÀ  

 0)()12()1( 22
12

2 =−++−− ++ nnn ynmxynyx  GÚ {ÖÄP.  

17. If )(log 222 zyxu ++=  prove that  

 222

2
zyx

uuu zzyyxx ++
=++ . 

 )(log 222 zyxu ++=  GÛÀ 222

2
zyx

uuu zzyyxx ++
=++  

GÚ {ÖÄP.  

18. Find the maximum value of  

 332423 yxyxyaxu −−=  at 
3

,
2

ayax == . 

 
3

,
2

ayax == &À 332423 yxyxyaxu −−= &ß «¨ö£¸ ©v¨¦ 

PõsP.  

19. Find the envelope of 1=+
b
y

a
x

, where 222 kba =+ . 

 1=+
b
y

a
x

 &ß uÊÂ PõsP, CvÀ 222 kba =+ . 

20. Find the radius of curvature of 1=+ yx  at 







4
1

,
4
1

. 

 1=+ yx  &ß ÁøÍÄ Bμzøu 







4
1

,
4
1

&À PõsP.  

———————— 



  

S–2629   

B.Sc. DEGREE EXAMINATION, APRIL 2024. 

Mathematics 

Allied – NUMERICAL METHODS WITH APPLICATIONS 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Give any four methods to find the root of an equation. 

\©ß£õmiß ‰»® Põq® H÷uÝ® |õßS •øÓPøÍ 

GÊx. 

2. Write the formula for the Newton-Raphson Method. 

{³mhß&μõ¨\ß •øÓ°ß `zvμ® GÊx. 

3. Prove 11 −−=∇ E . 

{ÖÄP : 11 −−=∇ E . 

4. Prove 01233
3 33 yyyyy −+−=∇ . 

 {ÖÄP : 01233
3 33 yyyyy −+−=∇ . 

5. Write the formula for y′ . 

 y′ & Põn `zvμ® GÊx. 

Sub. Code 
23BMAA1 
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6. Write the formula of Simpsons 3/8 rule. 

]®\ß 3/8 Âv `zvμ® GÊx. 

7. What is iterative method? 

©Ö ö\´øP •øÓ GßÓõÀ GßÚ? 

8. How do you modify Gauss method to find inverse? 

Põì •øÓø¯ E£÷¯õQzx GÆÁõÖ ÷|º©õÖ Põs£õ´? 

9. Write the Runga-Kutta 2nd order method. 

μ[÷P&Smhõ CμshõÁx Á›ø\ •øÓ GÊx. 

10. Write the formula of Taylor’s series method. 

øh»º öuõhº •øÓ°ß `zvμ® GÊx. 

 Part B (5 × 5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Solve 013 =−− xx  for which the root between 2=x  

and 1=x . 

   2=x  ©ØÖ® 1=x  &US Cøh°À EÒÍ 

013 =−− xx   &Cß ‰»® PõsP. 

Or 

 (b) Explain the false position method with example. 

   ¤øÇ {ø» •øÓø¯ GkzxUPõmkhß ÂÍUSP. 
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12. (a) For the following data, Interpolate at 25.0=x . 

x 0.1 0.2 0.3 0.4 0.5 

( )xf  1.40 1.56 1.76 2.00 2.28

   ¤ßÁ¸® ÂÁμ[PÎÀ C¸¢x 25.0=x &I 
CøhUPo¨¦ ö\´P. 

x 0.1 0.2 0.3 0.4 0.5 

( )xf  1.40 1.56 1.76 2.00 2.28

Or 

 (b) Derive the Newtons backward difference 
interpolation formula. 

   {³mhß ¤ß÷ÚõUS Âzv¯õ\ CøhUPo¨¦ 
•øÓ°ß `zvμ® u¸Â. 

13. (a) Evaluate  +
1

01 x
dx

 with 25.0=h  by Simpsons 1/3 

rule. 

   ]®\ß 1/3 Âvø¯U öPõsk  +
1

01 x
dx

, 25.0=h   

©v¨¤kP. 

Or 

 (b) Explain the method of finding maximum value of a 
function. 

   J¸ \õº¤ß AvP £m\ ©v¨¦ Põq® •øÓø¯ 
ÂÍUSP. 
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14. (a) Solve the system of equation by iteration method. 

  32428 =−+ zyx ;  24103 =++ zyx ; 

  354172 =++ zyx  

   ©Ö ö\´øP •øÓ°À ¤ßÁ¸® öuõS¨ø£ wºUP. 

  32428 =−+ zyx ;  24103 =++ zyx ; 

   354172 =++ zyx  

Or 

 (b) Explain the method of Gauss – elimination to solve 
a set of simultaneous equations. 

   Põì&}UPÀ •øÓ°À J¸[Pø©¢u \©ß£õkPøÍ 
wºUS® •øÓø¯ ÂÍUSP. 

15. (a) Using Picard’s method solve xy
dx
dy += 1  with 

( ) 20 =y . Find ( ) ( )2.0,1.0 yy  and ( )3.0y . 

   ¤UPõºm •øÓ¨£i ( ) ( )2.0,1.0 yy  ©ØÖ® ( )3.0y     

&Cß ©v¨¦ PõsP, xy
dx
dy += 1  ( ) 20 =y . 

Or 

 (b) Compute y  at 25.0=x  by Runge-Kutta 4th order 

method given xyy 2=′ , ( ) 10 =y . 

   25.0=x  GÛÀ y  ©v¨ø£ μ[÷P Smhõ CμshõÁx 

Á›ø\ •øÓ°À xyy 2=′ , ( ) 10 =y &US PõsP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. For 0133 =+− xx , find the root correct to three decimal 

places, which lied in ( )1,0 , using the method of iteration. 

0133 =+− xx &US ( )1,0 &CÀ EÒÍ ‰»® ©Ö ö\´øP 

•øÓ°À ‰ßÖ u\©[PÐUS PõsP. 

17. Find the polynomical ( )xf  by using Lagrange’s formula 

and hence find ( )3f  from the following data. 

x 0 1 2 5 

( )xf  2 3 12 147

 »Uμõßâß CøhPo¨¦ •øÓ°À £À¾Ö¨£õß ( )xf  

PõsP ÷©¾® ( )3f &Cß ©v¨¦ ¤ßÁ¸® ÂÁμzvÀ 

C¸¢x PõsP. 

x 0 1 2 5 

( )xf  2 3 12 147

18. Evaluate  +

1

0 21 x
dx

 with 6/1=h  by Trapezoidal rule. 

 +

1

0 21 x
dx

, 6/1=h &US mμ¨¤ \õ´hÀ •øÓ°À ©v¨¦ 

PõsP. 
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19. Solve the system of equations. 1242 =++ zyx ; 

20238 =+− zyx ;  33114 =−+ zyx . 

¤ßÁ¸® öuõS¨ø£ wºUP 1242 =++ zyx ; 

20238 =+− zyx ;  33114 =−+ zyx . 

20. Find the Taylor’s series method, the values of y  at 

1.0=x  and 2.0=x , correct to four decimal places from 

12 −= yx
dx
dy

, ( ) 10 =y .  

öh´»º öuõhº •øÓ¨£i y &Cß ©v¨¦ 1.0=x  ©ØÖ® 

2.0=x &US |õßS u\©[PÐUS \› ö\´x 12 −= yx
dx
dy

, 

( ) 10 =y  &US PõsP. 

 

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2024 

Mathematics 

Allied – ANCILLARY MATHEMATICS – I 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. State Cayley Hamilton theorem. 

 öP´¼ ÷íªÀhß ÷uØÓzøuU TÖP. 

2. Define  : Eigen Vector. 

 Áøμ¯Ö : IPß öÁUhº. 

3. Solve : 0384 2 =+− pp  

 wºUP : 0384 2 =+− pp  

4. Solve : pyx log2 +=  

 wºUP : pyx log2 +=  

5. State Leibnitz formula. 

 ¼¤Ûmì Áõ´¨£õmøhU TÖP. 

6. Write the radius of curvature formula. 

 ÁøÍÄ Bμ `zvμzøu GÊxP. 

7. Evaluate :  xdxx 2sin . 

 ©v¨¤kP :  xdxx 2sin  

Sub. Code 
23BMAA2 
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8. Write Bernoulli’s formula. 

 ö£ºöÚÍ¼°ß Áõ´¨£õmøh GÊxP. 

9. Write the formula for θcos  in series of θ . 

 θ –Âß öuõh›À θcos  – Âß `zvμzøu GÊxP. 

10. Expand θ5tan . 

 θ5tan  – øÁ Â›UP. 

 Part B (5 × 5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Find the eigen vectors of 






 −
22
48

. 

   






 −
22
48

 –ß IPÒ öÁUhºPøÍU PõsP. 

Or 

 (b) Find the eigen values of 
















−−
−
−−

021
612

322

. 

   
















−−
−
−−

021
612

322

 –ß IPß ©v¨¦PøÍU PõsP. 

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

   wºUP : 06)23( 222 =−−+ xyyxpxyp . 

Or 

 (b) Solve  : ypxxpy +=− . 

   wºUP : ypxxpy +=− . 
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13. (a) Find the thn  derivative of )(log bax + . 

   )(log bax +  – ß nÁx ÁøP±k PõsP. 

Or 

 (b) Find the radius of curvature of axyyx 333 =+  at 

2
3ayx == . 

   
2

3ayx ==  –À axyyx 333 =+  &ß ÁøÍÁõμ® PõsP. 

14. (a) Prove :   +=
b

a

c

a

b

c

dxxfdxxfdxxf )()()( . 

   {ÖÄP :   +=
b

a

c

a

b

c

dxxfdxxfdxxf )()()( . 

Or 

 (b) Express θ8cos  in terms of θsin . 

  θ8cos –øÁ θsin  –ß EÖ¨¦PÎÀ öÁÎ°kP. 

15. (a) Expand θ7sin  in a series of sines of multiples of θ . 

  θ –Âß ©h[SPÎÀ ø\Ûß öuõhμõP θ7sin øÁ 
Â›UP. 

Or 

 (b) Find : 
1sectan
1sectan

0 +−
−+

→ θθ
θθ

θ
Lt

. 

   PõsP : 
1sectan
1sectan

0 +−
−+

→ θθ
θθ

θ
Lt

. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Verify C.H.Theorem for the matrix 
















−
=

412
013

100

A  and 

find 1−A . 

Ao 
















−
=

412
013

100

A  &ØS C.H. ÷uØÓzøua \›£õºUP 

©ØÖ® 1−A  PõsP. 

17. Solve : .2cos4)82( 2 xyDD =−−  

 wºUP : .2cos4)82( 2 xyDD =−−  

18. If )sin(sin 1 xmy −=  prove that −− +2
2 )1( nyx  

++ +1)12( nxyn  0)( 22 =− nynm . 

 )sin(sin 1 xmy −=  GÛÀ −− +2
2 )1( nyx ++ +1)12( nxyn  

0)( 22 =− nynm  GÚ {ÖÄP. 

19. Evaluate :  +

2/

0 cossin

sinπ

dx
xx

x
. 

 ©v¨¤kP :  +

2/

0 cossin

sinπ

dx
xx

x
 

20. If  ,
2166
2165sin =

θ
θ

show that 3=θ .  

 
2166
2165sin =

θ
θ

 GÛÀ 3=θ  GÚU PõmkP. 

 
———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2024 

First Semester 

Mathematics 

LATEX 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What are environments in Latex? 

 ÷»hU]À `Ì{ø»PÒ GßÓõÀ GßÚ? 

2. What is a verbatim environment? 

 Verbatim `Ì{ø» GßÓõÀ GßÚ? 

3. Write the syntax of \newcommand. 

 \newcommand–Cß öuõhμø©¨ø£ GÊx. 

4. What is \boldmath command? 

 \boldmath Bøn GßÓõÀ GßÚ? 

5. How do you change the default type size of 10 to 11 
points. 

 C¯À£õÚ ÁøP AÍÄ 10 I 11 ¦ÒÎPÍõP GÆÁõÖ 
©õØÖÁõ´? 

Sub. Code 
23BMA1S1 
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6. Write any four accent commands in Latex? 

 H÷uÝ® |õßS Ea\›¨¦ ÷»hUì BønPøÍ GÊx. 

7. What is a Latex package? 

 ÷»hUì öuõS¨¦ GßÓõÀ GßÚ? 

8. What is \graphicspath{ {figures/} } command? 

 \graphicspath{ {figures/} }  Bøn GßÓõÀ GßÚ? 

9. What is a beamer document class? 

 Beamer BÁn® GßÓõÀ GßÚ? 

10. What is TUG? 

 TUG GßÓõÀ GßÚ? 

 Part B  (5 × 5 = 25) 

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

11. (a) Explain the four shapes available in Latex 

typestyle. 

  ÷»hUì Aa_ÁiÂÀ QøhUS® |õßS ÁiÁ[PøÍ 

ÂÍUSP. 

Or 

 (b) Explain the two environments related to tables. 

  AmhÁøn öuõhº£õÚ Cμsk `Ì{ø»PøÍ 

GÊx. 
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12. (a) Explain the Theorem-like Environment in Latex. 

  ÷»hUì ÷uØÓ®–ÁøP `Ì{ø»PøÍ ÂÍUSP. 

Or 

 (b) What are the different Math Styles available in 
Latex? 

  ÷»hU]À QøhUS® |õßS öÁÆ÷ÁÖ  
Pou £õoPøÍ ÂÍUSP. 

13. (a) Explain how a title page can be generated in Latex. 

  ÷»hU]À uø»¨¦ £UPzøu GÆÁõÖ E¸ÁõUSÁõ´ 
GÚ ÂÍUSP. 

Or 

 (b) How do you do Spacing in Latex? Explain. 

  ÷»hU]À CøhöÁÎPøÍ GÆÁõÖ E¸ÁõUSÁõ´ 
GÚ ÂÍUSP. 

14. (a) Explain how do you input files in Latex. 

  ÷»hU]À ÷Põ¨¦PøÍ GÆÁõÖ EÒÏk ö\´Áõ´ GÚ 
ÂÍUSP. 

Or 

 (b) Explain the History of Latex through the years. 

  Á¸h[PÒ ÁÈ¯õP ÷»hU]ß Áμ»õØøÓ ÂÍUSP. 

15.  (a) Explain about producing a Latex Presentation. 

  ÷»hU]À Põm]¨£kzxuø» GÆÁõÖ E¸ÁõUSÁõ´ 
GÚ ÂÍUSP. 

Or 

 (b) Explain about producing a Latex article. 

  ÷»hU]À Pmkøμ GÆÁõÖ E¸ÁõUSÁõ´ GÚ 
ÂÍUSP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the various reasons for learning Latex. 

 ÷»hUì £°ÀÁuØPõÚ £À÷ÁÖ Põμn[PøÍ ÂÍUSP. 

17. Explain in detail about Equation Environment. 

 ÷»hU]À \©ß£õk `Ì{ø»ø¯ Â›ÁõP ÂÍUSP. 

18. Explain how to overcome the Common Errors that can 
happen in Latex. 

 ÷»hU]À HØ£k® ö£õxÁõÚ uÁÖPøÍ GÆÁõÖ Ph¢x 
Áμ»õ® GÚ ÂÍUSP. 

19. Explain about making a Bibliography in Latex. 

 ÷»hUì ¡À £mi¯ø» GÆÁõÖ E¸ÁõUSÁõ´ GÚ 
ÂÍUSP. 

20. Give an example of a report and Explain the Latex 
commands to get the report. 

 J¸ AÔUøPUS GkzxUPõmk u¸P ©ØÖ® ÷»hUì 
BønPÒ öPõsk GÆÁõÖ C¢u AÔUøPø¯ 
E¸ÁõUSÁõ´ GÚ ÂÍUSP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Write the general term of Binomial expansion. 
 D¸Ö¨¦ Â›ÁõUPzvß ö£õx EÖ¨¦ GÊx. 

2. Write the expansion of nxa )( − . 

 nxa )( −  – Cß Â›ÁõUPzøu GÊxP. 

3. State the Fundamental Principle of Counting. 
 Gsqu¼ß Ai¨£øhU öPõÒøPø¯ TÖ. 

4. State the Addition Rule of Fundamental Principles of 
counting. 

 Gsqu¼ß Ai¨£øhU öPõÒøP°ß TkuÀ Âvø¯ 
TÖ. 

5. Define Combination. 
 ÷\ºUøP Áøμ¯Ö. 

6. What is the number of permutations of n objects, where p 
objects are of the same kind and rest are all different? 

 n  ö£õ¸ÒPÎÀ p ö£õ¸ÒPÒ J÷μ ©õv›¯õPÄ® «u® 
öÁÆ÷ÁÓõPÄ® C¸UP Á›ø\ ©õØÓ[PÎß GsoUøP 
GßÚ. 

Sub. Code 
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7. Find the value of 15cos . 

 15cos  ©v¨¦ PõsP. 

8. Prove xxxSin cossin22 = . 

 {ÖÄP : xxxSin cossin22 = . 

9. Write the quotient rule of differentiation of two functions. 

 C¸ \õº¦PÎß ÁøPUöPÊ Põq® ÁSzuÀ Âvø¯ TÖ. 

10. Define the right hand limit of f at a.  

 a&À f&ß Á»x GÀø»ø¯ Áøμ¯Ö. 

 Part B (5 × 5 = 25) 

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

11. (a) Prove rrr CnnCnC )1(1 +=+ − . 

   {ÖÄP : rrr CnnCnC )1(1 +=+ −  

Or 

 (b) Prove : 1=nnC  

   {ÖÄP : 1=nnC  

12. (a) If every term of an Arithmetic Progression with, 
common difference d, is multiplied or divided by the 
non-zero k, then prove that the resulting terms will 
be in Arithmetic Progression with new common 
difference equal to dk or d/k. 

   d–ö£õx Âzv¯õ\® EÒÍ Tmkzöuõh›ß 
JÆöÁõ¸ EÖ¨¦® k–GÝ® §äâ¯® AØÓ ©v¨£õÀ 
ö£¸UQÚõ¾® AÀ»x ÁSzuõ¾® QøhUS®  
Tmkz öuõh›ß ¦v¯ ö£õx Âzv¯õ\® dk AÀ»x 
d/k GÚ {ÖÄP. 

Or 
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 (b) Which term of the G.P., 2,8,32, ... up to n terms is 
131072?  

   131072 – BÚx 2,8,32.... GÝ® ö£¸USz öuõh›ß 
GzuøÚ¯õÁx EÖ¨¦ GÚ PõsP. 

13. (a) How many 2 digit even numbers can be formed from 
the digits 1, 2, 3, 4, 5 if the digits can be repeated? 

   C»UP[PÒ v¸®£ Áμ»õ® GÛÀ 1, 2, 3, 4, 5 – 
GÝ® C»UP[PÛÀ C¸¢x GzuøÚ 2 C»UP 
Cμmøh GsPÒ Aø©UP»õ®? 

Or 

 (b) In how many ways can 5 girls and 3 boys be seated 
in a row so that no two boys are together? 

   C¸ BsPÒ ÷\º¢x EmPõμõ©õÀ, I¢x ö£sPÐ®, 
‰ßÖ BsPÐ® J÷μ Á›ø\°À GzuøÚ ÁÈPÎÀ 
C¸UP»õ® GÚ PõsP. 

14. (a) Prove : 
yx

yxyx
tantan1

tantan
)tan(

−
+=+ . 

   {ÖÄP : 
yx

yxyx
tantan1

tantan
)tan(

−
+=+ . 

Or 

 (b) Prove : yxyxyx sincoscossin)sin( +=+ . 

   {ÖÄP : yxyxyx sincoscossin)sin( +=+ . 

15. (a) Find the derivative 
x

xxf 1
)(

+= . 

   ÁøP öPÊ PõsP : 
x

xxf 1
)(

+= . 

Or 

 (b) Find the derivative  
x

xxxf
tan

cos
)(

+= . 

   ÁøP öPÊ PõsP : 
x

xxxf
tan

cos
)(

+= . 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Prove that the sum of the binomial coefficients of the odd 
terms in the expansion of nx )1( + is equal to the sum of 
the coefficients of the even terms and each is equal 
to )12( −n . 

 nx )1( + Cß Â›ÁõUPzvÀ JØøÓ EÖ¨¦PÎß D¸Ö¨¦ 
öPÊUPÎß TkuÀ BÚx Cμmøh EÖ¨¦PÎß 
öPÊUPÎß Tku¾US \©® ©ØÖ® JÆöÁõßÖ® )12( −n  
–US \©® GÚ {ÖÄP. 

17. If A.M. and G.M. of two positive numbers a and b are 10 
and 8, respectively, find the numbers 

a ©ØÖ® b GÝ® ªøP GsPÎß A.M. ©ØÖ® G.M. 
•øÓ÷¯ 10 ©ØÖ® 8 GÛÀ GsPøÍ PõsP. 

18. Find the number of different 8-letter arrangements that 
can be made from the letters of the word DAUGHTER so 
that (a) all vowels occur together (b) all vowels do not 
occur together. 

DAUGHTER – GÝ® Áõºzøu°ß GÊzxUPÎÀ C¸¢x 
GzuøÚ Âu©õP Âzv¯õ\©õÚ Gmk GÊzxUPÍõP 
AkUP»õ® Gß£uß GsoUøP PõsP.  

19. Prove : 0,
1
1

1costan2 2

2
1 ≥

+
−−=− x

x
xx .   

 {ÖÄP : 0,
1
1

1costan2 2

2
1 ≥

+
−−=− x

x
xx  

20. Evaluate : 
−

−

dx
x

xx
2

1

1

sin
. 

 ©v¨¦ PõsP : 
−

−

dx
x

xx
2

1

1

sin
. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What is conjugate diameter of the ellipse? 

 }ÒÁmhzvß SÖUSÂmh® GßÓõÀ GßÚ? 

2. Write any two properties of conjugate diameter for hyper 
bola. 

 Av£μÁøÍ¯zvß SÖUS Âmh £s¦PÒ H÷uÝ® 
CμsiøÚ GÊxP. 

3. Write the asymptotes of the hyperbola. 

 Av£μÁøÍ¯zvß öuõø»öuõk ÷PõkPÎß 
\©ß£õmiøÚ GÊxP. 

4. Write the normal equation of hyperbola. 

 Av£μÁøÍ¯zvß ö\[÷PõmkU \©ß£õmøhU PõsP. 

5. What is condition for planes are parallel? 

 uÍ[PÒ Cøn¯õP C¸¨£uØPõÚ {£¢uøÚ GßÚ? 

Sub. Code 
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6. Find the angle between the planes 92 =+− zyx  and 
72 =++ zyx . 

 92 =+− zyx , 72 =++ zyx  BQ¯ uÍ[PÐUQøh÷¯¯õÚ 
÷Põn® GßÚ? 

7. Define orthogonal projection. 

 ö\[SzuõÚ ÃÇø» Áøμ¯Ö. 

8. Show that the planes  

 
032
012

222

=−−+
=−+−

=−+

zyx
zyx
zyx

 

 meet at a single point. 

 
032
012

222

=−−+
=−+−

=−+

zyx
zyx
zyx

 

 BQ¯ uÍ[PÒ J÷μ ¦ÒÎ°À \¢vUS® Gß£øu {¹¤UP. 

9. Write the general equation of the sphere. 

 ÷PõÍzvØPõÚ ö£õxÁõÚ \©ß£õmøh GÊxP. 

10. Write a equation of a circle on a sphere. 

 J¸ ÷PõÍzvÀ EÒÍ ÁmhzvØPõÚ ö£õx \©ß£õmøh 
GÊxP. 

 Part B  (5 × 5 = 25) 

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

11. (a) P and Q are extremities of two conjugate diameters 
of the ellipse and S is a focus. Prove that 

( ) 222 2bSQSPPQ =−− .  

  P ©ØÖ® Q }ÒÁmhzvß Cμsk Cøn¢u Âmh® 
öPõsh •øÚPÒ ©ØÖ® S BÚx SÂ¯® GÛÀ, 

( ) 222 2bSQSPPQ =−−  Gß£øu {¹¤UP.   

Or 



S–2633 

  

  3

 (b) Find the eccentricity of the ellipse if xy=  and 
xy 23 −=  are a pair of its conjugate diameters. 

  xy=  ©ØÖ® xy 23 −= &ß Cøn¢u Âmhzvß J¸ 
÷áõi¯õP C¸¢uõÀ }ÒÁmhzvß ø©¯¨ 
¤ÓÌÄPøÍ PshÔP. 

12. (a) Find the asymptotes of the hyperbola 
04711252 22 =−−−++ yxyxyx . 

  04711252 22 =−−−++ yxyxyx  GßÓ 

  Av£μÁøÍ¯zvß öuõø»öuõk÷PõkPøÍU PõsP. 

Or 

 (b) Find the locus of the foot of the perpendicular 
drawn from the pole to the tangents to the circle 

θcos2ar= . 

  x¸Ázv¼¸¢x öuõk÷PõkPÒ Áøμ θcos2ar=  
ÁmhzvØS Áøμ¯¨£mh ö\[Szx £õuzvß 
C¸¨¤hzøuU PshÔ¯Ä®.  

13. (a) Find the equation of the plane through the origin 
and the line of intersection of the planes 

423 =+− zyx  and 1=++ zyx . 

  423 =+− zyx  ©ØÖ® 1=++ zyx  Gß£Ú uÍzvß 
SÖUS öÁmkPÒ GÛÀ, AøÁ Bv¨¦ÒÎ ÁÈ¯õP 
ö\À¾® GßP. A¢u uÍzvß \©ß£õmiøÚU PõsP. 

Or 

 (b) Find the distance between the parallel planes 

  0322 =+−− zyx  and 05244 =++− zyx . 

  0322 =+−− zyx  ©ØÖ® 05244 =++− zyx  GßÓ C¸ 
Cøn uÍ[PÐUS Cøh÷¯¯õÚ öuõø»øÁU 
Psk¤iUP. 
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14. (a) Show that the lines ,
4
13

3
10

,
2

7 −=−− zyx
 

  
3

7
2

5
1

3 −=−=− zyx
 are coplanar. 

  ,
4
13

3
10

,
2

7 −=−− zyx
 

3
7

2
5

1
3 −=−=− zyx

 Gß£øÁ 

J÷μ uÍzvÀ Aø©²® GÚU PõmkP. 

Or 

 (b) Find the length of the perpendicular from the point 

( )5,4,3  to the line 
3

1
5

3
2

2 −=−=− zyx
. 

  ( )5,4,3  ¦ÒÎ°¼¸¢x 
3

1
5

3
2

2 −=−=− zyx
 GßÓ 

÷PõmiØS® Cøh÷¯ EÒÍ ö\[SzuõÚ }Ízøu 
PshÔ¯Ä®. 

15.  (a) Show that the spheres 0826222 =+++++ zyzyx  

and 02486222 =++++++ zyxzyx  are intersect. 

  0826222 =+++++ zyzyx  ©ØÖ®  

  02486222 =++++++ zyxzyx  GßÓ ÷PõÍ[PÒ 
JßøÓö¯õßÖ öÁmiUöPõÒÐ® GÚ PõmkP. 

Or 

 (b) Find the equation of the sphere at ( )2,1,6 −  and 
touches the plane 0222 =−+− zyx  

  ( )2,1,6 −  GßÓ ¦ÒÎ, 0222 =−+− zyx  uÍzøu 
öuõk©õÚõÀ, A¢u ÷PõÍzvß \©ß£õmiøÚU 
PõsP.  
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. A tangent to the ellipse, whose centre is C meets the 
circle 2222 bayx +=+  at Q  and 'Q . Prove that CQ  and 

'CQ  are conjugate diameters of the ellipse. 

 C GßÓ ø©¯¦øh¯ }ÒÁmh® BÚx 2222 bayx +=+  

ÁmhzvøÚ Q  ©ØÖ® 'Q  À \¢vUS©õÚõÀ, CQ  ©ØÖ® 

'CQ  Cøn¢u Âmh©Úõx }ÒÁmhzvÀ EÒÍx GÚ 
{ÖÄP.   

17. The asymptotes of a hyperbola are parallel to 032 =+ yx  
and 023 =− yx  and centre at ( )2,1 ; it’s passes through the 
point ( )3,5 . Find its equation and its conjugate. 

 Av£μÁøÍ¯zvß öuõk÷PõkPÒ, 032 =+ yx  ©ØÖ® 

023 =− yx  Gß£øÁUS Cøn BÚõÀ, Auß ø©¯® ( )2,1  

©ØÖ® ( )3,5  GßÓ ¦ÒÎ ÁÈ÷¯ ö\ßÓõÀ 
A¢uöuõk÷PõkPÎß \©ß£õk ©ØÖ® Auß Cøn 
\©ß£õmøhU PshÔ¯Ä®.   

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

 ( )3,5,2 −− , ( )5,3,2 −−  ©ØÖ® ( )3,3,5 −  ¦ÒÎ ÁÈ÷¯ 
ö\À¾® uÍzvß \©ß£õmøh PshÔ¯Ä®. 

19. Find the shortest distance between the lines 

 
1
8

1
8

3
3

−
−=−=

−
− zyx

 and 
4
6

2
7

3
3

−
−=

−
+=+ zyx

. 

 
1
8

1
8

3
3

−
−=−=

−
− zyx

 ©ØÖ® 
4
6

2
7

3
3

−
−=

−
+=+ zyx

 GßÓ 

÷PõkPÐUS Cøh÷¯¯õÚ ªPU SÖQ¯ \yμzøuU 
PnUQkP. 
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20. Find the equation of the sphere which passes through the 
circle 042222 =−−++ yxzyx ; 832 =++ zyx  and touches 
the plane 2534 =+ yx . 

 832 =++ zyx  ©ØÖ® 2534 =+ yx  BQ¯ uÍ[PÒ,  

 042222 =−−++ yxzyx  GßÓ ÁmhzøuU öPõsk EÒÍ 
÷PõÍzvß \©ß£õmiøhU PshÔ¯Ä®. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Write down the Bernoulli’s formula.  

 ö£º÷Úõ°À `zvμzøu GÊxP. 

2. Evaluate  − dxex x22 . 

 ©v¨¤kP.  − dxex x22  

3. Define Double Integrals.  

 Cμmøh öuõøP°hÀ Áøμ¯Ö. 

4. Evaluate   +
a b

dxdyyx
0 0

22 )(  

 ©v¨¤kP.   +
a b

dxdyyx
0 0

22 )(  
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5. Evaluate   
2

0

5

2

7

3

5 dzdxdy . 

 ©v¨¤kP.   
2

0

5

2

7

3

5 dzdxdy  

6. Define volume of a solid as a Triple Integral.  

 •®©iz öuõøP¯õP C¸US® vs© PÚAÍÄ Áøμ¯Ö. 

7. Define Infinite Integral.  

 •iÂÀ»õ öuõøP±hÀ Áøμ¯Ö. 

8. Prove that !)1( nn =+ . 

 !)1( nn =+  GÚ {ÖÄP. 

9. Find the area bounded by one arc of the curve axy sin=  

and the axisx − . 

 axisx −  ©ØÖ® x Aa_ GßÓ ÁøÍÂß ÂÀ £Sv Áμ®ø£ 

PõsP. 

10. Define Polar co-ordinates. 

 x¸Á B¯® Áøμ¯Ö. 
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 Part B  (5 × 5 = 25) 

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

11. (a) Evaluate  −
2

2
1

0

2 )1(
π

dxxx . 

  ©v¨¤kP.  −
2

2
1

0

2 )1(
π

dxxx  

Or 

 (b) Evaluate  xdx4tan . 

  ©v¨¤kP.  xdx4tan  

12. (a) Evaluate  + dxdyyx )( 22  Over then region for 

which yx,  are each 0≥  and 1≤+ yx . 

  ©v¨¤kP  + dxdyyx )( 22  Cuß ÷©À £μ¨¤À  

yx, UPõP uÛzuÛ¯õP 0≥  ©ØÖ® 1≤+ yx . 

Or 

 (b) Find the value of  dxdyxy  taken Over the positive 

Quadrant of the Ellipse 12

2

2
2 =+ b

y
a

x  . 

  ÷|º©® PõØ£Sv öPõsh }ÒÁmh® 12

2

2
2 =+ b

y
a

x -À 

 dxdyxy  &ß ©v¨¦ PõsP.  
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13. (a) Find the area of the cardioid  )cos1( θ+= ar . 

  )cos1( θ+= ar  GßÓ ö|g_ÁøÍ°ß £Svø¯ 

PõsP. 

Or 

 (b) Find the volume of a segment of height h of a sphere 
of radius a. 

  a Bμ®  öPõsh J¸ ÷PõÍzvß E¯μ® h Cß J¸ 
£Sv°ß PÚ AÍøÁU PõsP. 

14. (a) Prove that ),(),( mnnm ββ = . 

  ),(),( mnnm ββ =  GÚ {ÖÄP. 

Or 

 (b) Evaluate  −
1

0

87 )1( dxxx . 

  ©v¨¤kP.  −
1

0

87 )1( dxxx  

15.  (a) Find the area bounded by the curve axy 42 =  the 
axisx −  and the Ordinate hx = . 

  ÁøÍÄ axy 42 =  ©ØÖ® x Aa_ Szx öuõø»Ä 
hx =  BQ¯ÁØÓõÀ Pmk¨£kzu¨£mh £Svø¯ 

PõsP. 

Or 

 (b) Find the centroid of an Elliptic Quadrant.  

  }ÒÁmh PõØ£Sv°ß |k¨¦ÒÎø¯ PõsP. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If  =
2

0

),(coscos
π

nmfnxdxxm  prove that 

)1,1(),( −−
+

= nmf
nm

mnmf  and Hence prove that 

12
),( += nnnf π

. 

  =
2

0

),(coscos
π

nmfnxdxxm  GÛÀ  

 )1,1(),( −−
+

= nmf
nm

mnmf  ©ØÖ® 12
),( += nnnf π

 GÚ 

{ÖÄP. 

17. By changing into Polar Co-ordinates evaluates the 

Integral  
−

+
a xax

dxdyyx
2

0

2

0

22

2

)(  . 

 x¸Á B¯[PøÍ ©õØÔ¯ø©zx ©v¨¤kP. 

 
−

+
a xax

dxdyyx
2

0

2

0

22

2

)( . 

18. Evaluate  dxdydzxyz  taken through the positive 

Octant of the sphere 2222 azyx =++ . 

 2222 azyx =++  GßÓ ÷|º©® AøμPõÀ £Sv ÷PõÍzøu 

öPõsk ©v¨¤kP.  dxdydzxyz . 
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19. Prove that 
nm
nmnm

+
=),(β . 

 
nm
nmnm

+
=),(β  GÚ {ÖÄP.  

20. Find the centroid of the Surface generated by revolving 
the cardioid )cos1( θ+= ar  about the initial line 

)cos(2 2
Qads = . 

 )cos1( θ+= ar  GßÓ ö|g_ÁøÍ £ØÔ¯ •ußø© ÷Põk 

)cos(2 2
Qads = &ß ÷©Ø£μ¨ø£ E¸ÁõUS® _ØÖ 

|k¨¦ÒÎø¯ PõsP. 

 
———————— 
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 Section A  (10 × 2 = 20) 

Answer all the questions. 

1. What is the celestial Meridian? 

 ÁõÚ Ea] Ámh® GßÓõÀ GßÚ? 

2. Define culmination. 

 Ea] PhzuÀ Áøμ¯Ö. 

3. What is called the morning stars? 

 Põø» Âs«ß GÚ AøÇUP¨£kÁx Gx? 

4. Define Twilight. 

 \¢v ö©Àö»õÎ Áøμ¯Ö. 

5. Explain about horizontal parallax. 

 öuõkÁõÚz ÷uõØÓ¨¤øÇ £ØÔ ÂÁ›. 

6. Define astronomical refraction. 

 ÁõÚ JÎUPvº ÷Põmh® Áøμ¯Ö. 

7. Write down the Kepler’s first law. 

 ÷P¨Í›ß •uÀ Âvø¯ GÊxP. 

Sub. Code 
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8. Define equation of time. 

 Põ»U Søμa \©ß£õk Áøμ¯Ö. 

9. Explain sidereal month of the moon. 

 v[PÎß «ßÁÈ ©õu® £ØÔ ÂÁ›. 

10. Define penumbra. 

 ¦Ó {ÇØ£Sv Áøμ¯Ö. 

 Section B  (5 × 5 = 25) 

Answer all the questions. 

11. (a) Explain about the equinoxes  and solstices. 

  \© CμÄ¨ ¦ÒÎ ©ØÖ® bõ°ØÖz v¸¨£ {ø» £ØÔ 
ÂÁ›. 

Or 

 (b) Find the hour angle of a star at rising or at setting. 

  Âs«ß ÷uõßÖ® ÷£õx AÀ»x ©øÓ²® ÷£õx 
Auß ÷|μU ÷Põnzøu Psk¤i. 

12. (a) Find the condition that a star is circumpolar. 

  ©øÓ¯õ Âs«ßPÐUS›¯ {£¢uøÚPÒ Psk¤i. 

Or 

 (b) Find the duration of twilight. 

  \¢v ö©Àö»õÎ {»Ä® Põ»zøuU PnUQkP. 

13. (a) Derive tangent formula for refraction. 

  JÎU÷Põmh hõß\sm Áõ´£õmøh GÊxP. 

Or 

 (b) Write down the effects of geocentric parallax. 

  ¦Âø©¯z ÷uõØÓ¨ ¤øÇ°ß ÂøÍÄPøÍ GÊxP. 
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14. (a) How the fix the position of a planet in its elliptic 
orbit? 

  J¸ ÷PõÎß {ø»ø¯ Auß }ÒÁmh 
_ØÖ¨£õøu°À {ø» {ÖzxÁx GÆÁõÖ? 

Or 

 (b) Explain different kinds of years. 

  öÁÆ÷ÁÖ ÁøP¯õÚ BskPøÍ ÂÍUSP. 

15.  (a) Find the relation between sidereal and synodic 
months. 

  v[PÎß «ßÁÈ ©õuzvØS® bõ°ØÖ ÁÈ 
©õuzvØS® EÒÍ öuõhºø£ Psk¤i. 

Or 

 (b) Find the condition for the occurrence of a lunar 
eclipse. 

  v[PÒ ©øÓ¨¦ HØ£kÁuØS›¯ {£¢uøÚø¯ 
PshÔP. 

 Section C  (3 × 10 = 30) 

Answer any three questions. 

16. Trace the changes in the azimuth of a star in the course 
of a day. 

 J¸ |õÎß ÷£õUQÀ J¸ |m\zvμzvß vø\ÂÀ¼À 
HØ£k® ©õØÓ[PøÍU PshÔ¯Ä®. 

17. Find the time taken by a star to rise from a small vertical 
distance x’’ below the horizon. 

 J¸ Âs«ß öuõkÁõÚzvØSa ö\[SzuõP x’’ 
BÇzv¼¸¢x öuõkÁõÚzøu AøhÁuØS GkzxU 
öPõÒÐ® Põ»zøuU Psk¤i. 

18. Derive Cassini’s formula. 

 Põ]Û Áõ´¨£õmøh Á¸Â. 
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19. Derive the Newton’s deductions from Kepler’s laws. 

 öP¨Í›ß ÂvPÎ¼¸¢x {³mhß Psh •iÄPøÍ 
Á¸Â. 

20. Discuss the successive phases of moon and the different 
phases of moon using the formula. 

 J¸ bõ°ØÖ ÁÈ ©õuzvÀ v[PÎß ¤øÓPÎÀ HØ£k® 
©õÖuÀPÒ ©ØÖ® ¤øÓ¯ÍÄ Áõ´¨£õmøh £¯ß£kzvz 
v[PÒ ¤øÓPøÍU Põs£x £ØÔ ÂÍUSP. 

  
———————— 
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Mathematics 

Allied — ANCILLARY MATHEMATICS — II 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define vector point functions. 

 vø\¯ß ¦ÒÎ \õº¦PÒ & Áøμ¯Ö.  

2. If xyz=φ  then gradient φ  at )1,1,1(  is? 

 xyz=φ  GÛÀ \›Ä φ US )1,1,1(  Gß£x? 

3. Solve 0233 =+− yDD . 

 wºUP 0233 =+− yDD . 

4. Solve 0862

2

=+− y
dx
dy

dx
yd

. 

 wºUP 0862

2

=+− y
dx
dy

dx
yd

. 

Sub. Code 
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5. Find the sine series of xxf =)(  in the range ),0( π . 

 xxf =)(  ß Ãa_ ),0( π  GßÓ ø\ß öuõhøμ PõsP.  

6. Find Fourier series )(xf  in )1,1(− . 

 )(xf ß )1,1(− &US §›¯º öuõhøμ PõsP.  

7. Write down the Newton’s forward Interpolation formula. 

 {³mhß •ß÷ÚõUP Cøhaö\¸PÀ `zvμzøu GÊxP.  

8. Define central differences.  

 ©zv¯ ÁøP±k & Áøμ¯Ö. 

9. List out the types of correlation. 

 JmkÓÄ ÁøPPøÍ £mi¯¼kP.  

10. Write down the formula for Regression line X on Y and Y 
on X. 

 X Gß£x Y&ß ÷©À ©ØÖ® Y Gß£x X&ß ÷©À Aø©²® 
¤ßÚøhÄ ÷Põmiß `zvμzøu GÊxP.  

 Part B  (5 × 5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) If kxzjzyiyxf


222 ++=  find curl curl yf − . 

  kxzjzyiyxf


222 ++=  GÛÀ _¸møh _¸møh yf −  
PõsP.  

Or 

 (b) Find a unit vector normal to the surface 
1222 =−+ zyx  at the point )1,1,1( . 

  1222 =−+ zyx , ¦ÒÎ )1,1,1(  GßÓ ÷©Ø£μ¨¤ß 
A»S vø\¯ß C¯À{ø» PõsP.  
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12. (a) Solve xeyDD 22 13)143( =−+ . 

  wºUP xeyDD 22 13)143( =−+ . 

Or 

 (b) Solve xy
dx
dyx

dx
ydx log2

2
2 =++ . 

  wºUP xy
dx
dyx

dx
ydx log2

2
2 =++ . 

13. (a) Find the fourier series for )(
2
1

)( xxf −= π  in 

)20( π<< x . 

  )(
2
1

)( xxf −= π  À )20( π<< x &ß §›¯º öuõhøμ 

PõsP.  

Or 

 (b) Expand xxf sin)( =  as a fourier cosine series in the 

interval ),0( π . 

  xxf sin)( =  &I §›¯º öPõø\ß öuõh›À CøhöÁÎ 

),0( π &À Â›Ä£kzxP.  

14. (a) Find )4(y  which takes the following values 

10)3(;1)2(;0)1(;1)0( ==== yyyy  by using 

Newton’s forwards interpolation method.  

  10)3(;1)2(;0)1(;1)0( ==== yyyy  GÛÀ {³mhß 
•ß÷ÚõUP Cøhaö\¸PÀ •øÓø¯ £¯ß£kzv 

)4(y &ß ©v¨¦ PõsP.  

Or 
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 (b) Find the value of 171−e  using Gauss’s forward 
formula.  

x 1.00 1.05 1.10 1.15 1.20 1.25 1.30 

ex 2.7183 2.8577 3.0042 3.1582 3.3201 3.4903 3.6693

  Põì •ß÷ÚõUP `zvμzøu £¯ß£kzv 171−e  &ß 
©v¨ø£ PõsP.  

x 1.00 1.05 1.10 1.15 1.20 1.25 1.30 

ex 2.7183 2.8577 3.0042 3.1582 3.3201 3.4903 3.6693

15. (a) Find the rank correlation co-efficient for the 
following distribution.  

Marks in Statistics : 48 60 72 62 56 40 39 52 30

Marks in Accountancy : 62 78 65 70 38 54 60 32 31

  ¤ßÁ¸® £[RmiØPõÚ uμ JmkÓÄ öPÊøÁ PõsP.  
¦ÒÎ°¯À  

©v¨ö£sPÒ : 
48 60 72 62 56 40 39 52 30

PnUS £vÂ¯À 

©v¨ö£sPÒ : 
62 78 65 70 38 54 60 32 31

Or 

 (b) From the following data obtain the regression 
equation of X  and Y . 

X 6 2 10 4 8

Y 9 11 5 8 7

  ¤ßÁ¸® uPÁÀPøÍ öPõsk ¤ßÚøhÄ \©ß£õk 

X  Gß£x Y &ß ÷©À Gß£uØS ö£ÖP.  

X 6 2 10 4 8

Y 9 11 5 8 7
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If kxzjxyizxy


)23()4sin2()cos( 232 ++−++=∇φ  and if 

6)1,1,0( −=−φ  find φ . 

 kxzjxyizxy


)23()4sin2()cos( 232 ++−++=∇φ  GÛÀ 

6)1,1,0( −=−φ  GÚ φ  &©v¨ø£ PõsP.  

17. (a) Solve xx eeyDD 332 )6( −+=−+  

 (b) Solve 22 )1( xyDD =++ . 

 (A) wºUP xx eeyDD 332 )6( −+=−+  

 (B) wºUP 22 )1( xyDD =++ . 

18. Expand )(,)( 22 πππ <<−−= xxxy  in a fourier series.  

 )(,)( 22 πππ <<−−= xxxy  &ß §›¯º öuõhøμ 
Â›Ä£kzxP.  

19. The table given below the values of xtan  for 
30.010.0 ≤≤ x . 

x 0.10 0.15 0.20 0.25 0.30 

y tan x  0.1003 0.1511 0.2027 0.2553 0.3093

 Find (a) 12.0tan  (b) 26.0tan . 

 ¤ßÁ¸® AmhÁøn°À xtan &ß ©v¨¦ 30.010.0 ≤≤ x  
öPõkUP¨£mkÒÍx.  

x 0.10 0.15 0.20 0.25 0.30 

y tan x  0.1003 0.1511 0.2027 0.2553 0.3093

 GÛÀ (A) 12.0tan  (B) 26.0tan  PõsP.  
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20. Calculate Pearson’s correlation co-efficient for the 

following data. 

x 77 54 27 52 14 35 90 25 56 60

y 35 38 60 40 50 40 35 56 34 42

 ¤ßÁ¸® uPÁÀPøÍ öPõsk ¤¯º\ßì JmkÓÄ 

PnUQkP.  

x 77 54 27 52 14 35 90 25 56 60

y 35 38 60 40 50 40 35 56 34 42

  
———————— 
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 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define Random experiment. 

 \›\©Áõ´¨¦ÒÍ £›÷\õuøÚ Áøμ¯Ö. 

2. Define probability function. 

 {PÌuPÄ \õº¦ Áøμ¯Ö. 

3. What are properties of moment generating function. 

 Â»UP¨ ö£¸USzöuõøP ¤Ó¨¤US® \õº¤ß ußø© 
GßÚ? 

4. If a random variable x  which assumes only two values. 

+1 and –1, each with equal probability 
2
1

, then find 

)(),( 2xExE . 

+1 ©ØÖ® –1 BQ¯ ©v¨¦PøÍ ©mk® öPõsh 
\›\©Áõ´¨¦ÒÍ ©õÔ x  JÆöÁõßÖUS® \©©õÚ 

{PÌuPÄ 
2
1

 BS® GÛÀ )(),( 2xExE  IU Psk¤i. 

5. Define Binomial distribution. 

 D¸Ö¨¦U £μÁÀ Áøμ¯Ö. 

Sub. Code 
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6. Define Poisson distribution. 
 £õ´éÛß £μÁÀ Áøμ¯Ö. 

7. What is sample size and example? 
 ©õv› E¸ÁÍÄ GßÓõÀ GßÚ? ©ØÖ® Euõμn® GßÚ? 

8. What are the types of sample distribution? 
 ©õv› £μÁÀPÎß ÁøPPÒ GßÚ? 

9. Define 2χ  – distribution. 

 2χ  – £μÁÀ Áøμ¯Ö. 

10. Write any two applications of 2χ  – distribution. 

 2χ – £μÁ¼ß H÷uÝ® Cμsk £¯ß£õkPøÍ GÊxP. 

 Part B (5 × 5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) The probability that a student passes a physics test 

is 
3
2

 and the probability that he passes both a 

Physics and an English test is 
45
14

. The probability 

that he passes at least one test is 
5
4

. What is the 

probability that he passes the English test. 
   C¯Ø¤¯À ÷uºÂÀ ÷uºa] ö£ÖÁuØPõÚ {PÌuPÄ 

3
2

 ©ØÖ® C¯Ø¤¯À ©ØÖ® B[Q»® BQ¯ 

Cμsi¾® AÁº ÷uºa] ö£ÖÁuØPõÚ {PÌuPÄ 

45
14

. ÷©¾® AÁº SøÓ¢u£m\® J÷μ J¸ ÷uºÂÀ 

÷uºa] ö£ÖÁuØPõÚ {PÌuPÄ 
5
4

 GÛÀ AÁº 

B[Q»z ÷uºÂÀ ÷uºa] ö£ÖÁuØPõÚ {PÌuPÄ 
GßÚ? 

Or 
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 (b) A and B are two weak students of statistics and 
their chance of solving a problem in statistics 

correctly are 
6
1

and 
8
1

 respectively. If the 

probability of their making a common error is 
525
1

 

and they obtain the same answer, find the 
probability that their answer is correct. 

   A ©ØÖ® B C¸Á¸® ¦ÒÎ°¯À £i¨¤À 
£»ÃÚ©õÚ ©õnÁºPÒ ©ØÖ® ¦ÒÎ ÂÁμ[PÎÀ 

EÒÍ ]UPø»z wº¨£uØPõÚ Áõ´¨¦PÒ •øÓ÷¯ 
6
1

 

©ØÖ® 
8
1

 BS®. AÁºPÒ ö£õxÁõÚ ¤øÇPøÍa 

ö\´ÁuØPõÚ {PÌuPÄ 
525
1

BP C¸¢uõÀ, ÷©¾® 

AÁºPÒ A÷u £vø» ö£ØÓõÀ ÷©¾® 
AÁºPÐøh¯ £vÀ \›¯õP C¸¨£uØPõÚ {PÌuPÄ 
GßÚ? 

12. (a) The moments about origin of a distribution are 

given by 
)(

)('

v
rv

r Γ
+Γ=μ . Find the characteristic 

function. 
   £μÁ¼ß öuõhUP® £ØÔ¯ Â»US¨ö£¸USz 

öuõøPPÒ öPõkUP¨£mkÒÍÚ. 
)(

)('

v
rv

r Γ
+Γ=μ  GÛÀ 

Auß ]Ó¨¤¯À¦a \õºø£U PõsP. 

Or 

 (b) If the moments of variable x are defined by )( rxE  = 
0.6 ......3,2,1=r  Show that ,4.0)0( ==xP  

0)2(,6.0)1( =≥== xPxP . 

   Â»US¨ ö£¸USz öuõøPPÎß ©õÖ£õk x  Gß£x 

6.0)( =rxE  GÚ Áøμ¯ÖUP¨£kQÓx, C[S  
......3,2,1=r  GÛÀ ,4.0)0( ==xP ,6.0)1( ==xP  

0)2( =≥xP GÚ {¹¤. 
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13. (a) Show that in poisson distribution with unit mean 

deviation about mean is ( )e
2  times the standard 

deviation. 

   £õ´êß £μÁ¾hß A»S Tmk \μõ\›, 
Tmka\μõ\›ø¯ ö£õ¸zx Tmka\μõ\› Â»PÀ 

Gß£x vmhÂ»P¼ß ( )e
2  ©h[S Gß£uøÚ {¹¤. 

Or 

 (b) If  x  is a Poisson variate such that 
)6(90)4(9)2( =+=== xPxPxP . Find (i) λ ,  

(ii) The mean of x , (iii) 1β , the coefficient of 

skewness 

  x  Gß£x £õ´éß ©õÖ£õk GÛÀ 
)6(90)4(9)2( =+=== xPxPxP  GÛÀ, Psk¤i  

(i) λ , (ii) x  –Ýøh Tmk\μõ\› (iii) 1β , 
÷PõmhÍøÁ°ß öPÊ.  

14. (a) A random sample of 500 pineapples was taken from 
a large consignment and 65 were found to be bad. 
Show that the standard error of the proportion of 
bad ones in a sample of this size is 0.075 and deduce 
that the percentage of bad pineapples in the 
consignment almost certainly lies between 8.5  
and 17.5 

   J¸ ö£›¯ \μUSPÎ¼¸¢x 500 AßÚõ]¨£Ç[PøÚ 
\›\© Áõ´¨¦ÒÍ TÖPÎ¼¸¢x GkUP¨£mhx 
©ØÖ® 65 ÷©õ\©õÚøÁ GßÓ PshÔ¯¨£mx. C¢u 
AÍÄ ©õv›°À ÷©õ\©õÚÁØÔß ÂQuzvß 
vmh¨¤øÇ 0,015 Gß£uøÚU PõsP. ©ØÖ® 
\μUSPÎÀ ÷©õ\©õÚ AßÚõ]¨ £Ç[PÎß \uÃu® 
Qmhumh 8.5 ©ØÖ® 17.5US Cøh°À EÒÍx 
Gß£uøÚU PõsP. 

Or 
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 (b) If for one half of n  events, the chance of success is 
p  and chance of failure is q , while for the other 
half the chance of success is q  and the chance of 
failure is p . Show that the standard deviation of 
the number of success is the same as if the chance of 
success were p  in all the cases. 

  n  {PÌÄPÎÀ J¸ £õvUS öÁØÔ Áõ´¨¦ p  
©ØÖ® ÷uõÀÂUPõÚ Áõ´¨¦ q  GÛÀ, ©ØÓ £õv 
öÁØÔUPõÚ Áõ´¨¦ q  ©ØÖ® ÷uõÀÂUPõÚ 
Áõ´¨¦ p  GßÓõÀ GÀ»õ \¢uº¨£[PÎ¾® öÁØÔ 
Áõ´¨¦ p  BP C¸¢uõÀ Ax öÁØÔÁõ´¨¦ 
GsoUøP°ß vmhÂ»PÀ GÚ {¹¤. 

15. (a) x  is Binomial variate with parameter n and p  and 

21 ,vvF  is an F-statistic with 1v  and 2v  d.f. prove that 









−

+−>=−≤ +− p
p

k
knFpkxp knk 1

,
1

)1( )1(2,2 . 

  x  Gß£x D¸Ö¨¦ ©õÖ£õk Auß TmkÖ¨¦ 
n ©ØÖ® p  ©ØÖ® 

21 ,vvF  Gß£x F– ¦ÒÎ°¯À 

AÍøÁ, ÷©¾® AuÝøh Pmkßø© GsoUøP 1v  

©ØÖ® 2v  GÛÀ =−≤ )1( kxp  









−

+−>+− p
p

k
knFp knk 1

,
1

)1(2,2 GÚ {¹¤. 

Or 

 (b) Prove that if 21 nn = , the median of F – distribution 
is at 1=F  and that the quartiles 1Q  and 3Q  satisfy 
the condition of 131 =QQ . 

  21 nn = GÛÀ, F  – £μÁ¼ß Cøh{ø» 1=F  À 
EÒÍx ©ØÖ® 1Q  ©ØÖ® 3Q  BQ¯ PõÀ©[PÒ  

131 =QQ  GßÓ {£¢uøÚø¯ §ºzv ö\´QßÓÚ 
Gß£øu {¹¤. 
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 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. If ),(),(),( 321 BAPPBPPAPP ∩===  )0,,( 321 >PPP ; 
express the following in terms of 321 ,, PPP . 

 (a) )( BAP ∪  

 (b) )( BAP ∪  

 (c) )( BAP ∩  

 (d) )( BAP ∪  

 (e) )( BAP ∩  

 (f) )( BAP ∩  

 (g) )\( BAP  

 (h) )|)( ABP  

 (i) )(( BAAP ∪∩  

 ),(),(),( 321 BAPPBPPAPP ∩===  )0,,( 321 >PPP  

GÛÀ, ¤ßÁ¸ÁÚÁØøÓ, 321 ,, PPP  °ß Ai¨£øh°À 
Â›Ä£kzuÄ®. 

 (A) )( BAP ∪  

 (B) )( BAP ∪  

 (C) )( BAP ∩  

 (D) )( BAP ∪  

 (E) )( BAP ∩  

 (F) )( BAP ∩  

 (G) )\( BAP  

 (H) )|)( ABP  

 (I) )(( BAAP ∪∩  
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17. The probability density function of the random variable 
x  follows the probability law: 

 





 −−=

θ
θ

θ
11

exp
2
1

)(
xxP , ∞<<∞− x . Find M.G.F. of x . 

Hence or otherwise find )(xE  and )(xv .  

μõsh® ©õÔ°Ýøh¯ {PÌuPÄ Ahºzva \õº¦ x &ß 

¤ßÁ¸® {PÌuPÄ Âv : 





 −−=

θ
θ

θ
11

exp
2
1

)(
xxP , 

∞<<∞− x  GÛÀ Â»UP¨ ö£¸USz öuõøP ¤Ó¨¤US® 

\õºø£U PshÔ¯Ä® GÚ÷Á AÀ»x CÀø»ö¯ÛÀ )(xE  

©ØÖ® )(xv  IU PõsP. 

18. x is a normal variate with mean 30 and SD 5. Find the 

following probabilities that (a) 4026 << x  (b) 45≥x , 

and (c) 530 >−x . 

 x Gß£x C¯À{ø» ©õÖ£õk, Auß Tmk\μõ\› 30 
©ØÖ® vmhÂ»UP® 5 GÛÀ, ¤ßÁ¸ÁÚÁØÖUS 

{PÌuPøÁU PõsP : (A) 4026 << x  (B) 45≥x , ©ØÖ® 

(C) 530 >−x . 

19. A dice is thrown 9000 times and a throw of 3 or 4 is 
observed 3240 times. Show that the dice cannot be 
regarded as an unbiased one and find the limits between 
which the probability of a throw of 3 or 4 lies. 

J¸ £Pøh 9000 •øÓ Ã\¨£mk, 3 AÀ»x 4 Ã_uÀ 3240 
•øÓ PÁÛUP¨£kQÓx. £Pøh J¸ \õº£ØÓ JßÓõP P¸u 
•i¯õx Gß£øuU PõsP, ©ØÖ® 3 AÀ»x 4 Ã_ÁuØPõÚ 
{PÌuPÄPÐUS Cøh÷¯ EÒÍ Áμ®¦PøÍ PõsP. 
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20. Let nXXX ....., 21  be a random sample from )1,0(N . 

Define =
k

ik X
k

X
1

1
 and  

+
− −

=
n

k
ikn X

kn
X

1

1
. Find the 

distribution of  

 (a) knk XX −+(
2
1

) 

 (b) knk XknXK −−+ 22 )(  

 (c) 2
2

2
1 / XX  and 

 (d) 21 / XX  

 nXXX ....., 21  BÚx )1,0(N  & ¼¸¢x μõsh® ©õv›¯õÀ 

GkzxUöPõÒÍ¨£kQÓx. =
k

ik X
k

X
1

1
 ©ØÖ® 


+

− −
=

n

k
ikn X

kn
X

1

1
 GÚ Áøμ¯ÖUP¨£kQÓx GÛÀ 

£μÁø»U PõsP. 

 (A) knk XX −+(
2
1

) 

 (B) knk XknXK −−+ 22 )(  

 (C) 2
2

2
1 / XX  ©ØÖ® 

 (D) 21 / XX  

 

 

 
———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Define feasible solution. 
 \õzv¯©õÚ wºÄ Áøμ¯Ö. 

2. Define general linear programming problem. 
 ö£õxÁõÚ ÷|›¯À {μ»õUP ]UPø» Áøμ¯Ö. 

3. Explain standard dual problem. 
 {ø»¯õÚ Cμmøh ]UPø» ÂÍUSP. 

4. State the complementary slackness theorem. 
 {μ¨¦ ©¢u{ø» ÷uØÓzøuU TÖ. 

5. Explain the transportation table. 
 ÷£õUSÁμzx AmhÁønø¯ ÂÍUSP. 

6. Write down the various steps of the North-West corner 
method. 

 Áh÷©ØS ‰ø» •øÓ°ß £À÷ÁÖ £iPøÍ GÊxP. 

7. Explain the mathematical formulation of Assignment 
problem. 

 £o°h ]UP¼ß Pou E¸ÁõUPzøu ÂÍUSP. 

Sub. Code 
23BMAA6 
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8. What is called the prohibited assignment? 

 uøh ö\´¯¨£mh £o GÚ AøÇUP¨£kÁx Gx? 

9. Define total elapsed time. 

 ö©õzu PÈ¢u ÷|μzøu Áøμ¯Ö. 

10. Give an example of a sequencing model. 

 J¸ Á›ø\•øÓ ©õv›US Euõμn® öPõkUPÄ®. 

 Part B  (5 × 5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Explain the general solution methods for O.R. 
models. 

  O.R. ©õv›PÐUPõÚ ö£õxÁõÚ wºÄ •øÓPøÍ 
ÂÍUSP. 

Or 

 (b) An animal feed company must produce 200 lbs of a 
mixture containing the ingredients 1X  and 2X . 1X  
costs Rs. 3 per lb and 2X  costs Rs. 8 per lb. Not 
more than 80 lbs of 1X  can be used and minimum 
quantity to be used for 2X  is 60 lbs. Find how much 
of each ingredient should be used if the company 
wants to minimise the cost. Formulate.   

  J¸ PõÀ|øh wÁÚ {ÖÁÚ® 1X  ©ØÖ® 2X  

ö£õ¸mPøÍU öPõsh 200 lbs P»øÁø¯ EØ£zv 
ö\´¯ ÷Ásk®. 1X  Âø» J¸ lbUS ¹. 3 ©ØÖ® 

2X  Âø» J¸ lbUS ¹. 8 lbs ÷©À 1X  £¯ß£õk 

CÀø» ©ØÖ® 2X  US SøÓ¢u£m\ AÍÄ 60 lbs 
BS®. {ÖÁÚ® ö\»øÁU SøÓUP Â¸®¤ÚõÀ, 
JÆöÁõ¸ ‰»¨ö£õ¸Ð® GÆÁÍÄ £¯ß£kzu¨£h 
÷Ásk® Gß£øu PshÔ¯Ä®. 
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12. (a) Write down the iterative procedure of the Big-M 
method algorithm. 

  Big-M AÀPõ›uzvß ö\¯À£õk ö\¯À•øÓø¯ 
GÊxP. 

Or 

 (b) Write the dual of the LPP. 

   Minimize 321 1864 xxxz ++=  s.to  

  52,33 3221 ≥+≥+ xxxx  and 0,, 321 ≥xxx . 

  RÌPõq® LPP Cß Cμmøhø¯ GÊxP. 

   Minimize 321 1864 xxxz ++=  s.to  

  52,33 3221 ≥+≥+ xxxx  ©ØÖ® 0,, 321 ≥xxx . 

13. (a) Solve the transportation problem using the  
north-west corner rule.  

 D E F G Available

A 11 13 17 14 250 

B 16 18 14 10 300 

C 21 24 13 10 400 

Requirement 200 225 275 250  

  Áh÷©ØS ‰ø» Âvø¯¨ £¯ß£kzv ÷£õUSÁμzx 
]UPø» wºUP. 

 D E F G Available

A 11 13 17 14 250 

B 16 18 14 10 300 

C 21 24 13 10 400 

Requirement 200 225 275 250  

Or 
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 (b) Solve the T.P. using Vogel’s approximation method.  

 D E F G Available

A 20 25 28 31 200 

B 32 28 32 41 180 

C 18 35 24 32 110 

Demand 150 40 180 170  

  ÷ÁõP¼ß ÷uõμõ¯ •øÓø¯ £¯ß£kzv T.P. 
÷©ÀPõq® ]UPø» wºUPÄ®. 

 D E F G Available

A 20 25 28 31 200 

B 32 28 32 41 180 

C 18 35 24 32 110 

Demand 150 40 180 170  

14. (a) Solve the following assignment problem.  

 A B C D

I 1 4 6 3 

II 9 7 10 9 

III 4 5 11 7 

IV 8 7 8 5 

  RÌPõq® £o°h ]UPø» wºUPÄ®.  

 A B C D

I 1 4 6 3 

II 9 7 10 9 

III 4 5 11 7 

IV 8 7 8 5 

Or 
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 (b) Solve the following assignment problem   

 A B C 

I 9 26 15

II 13 27 6 

III 35 20 15

IV 18 30 20

  RÌPõq® £o°h ]UPø» wºUPÄ®. 

 A B C 

I 9 26 15

II 13 27 6 

III 35 20 15

IV 18 30 20

15. (a) Solve the following sequencing problem  

Job : J1 J2 J3 J4 J5

Machine A : 5 1 9 3 10

Machine B : 2 6 7 8 4 

  ¤ßÁ¸® Á›ø\•øÓ ]UPø» wºUPÄ® 

÷Áø» : J1 J2 J3 J4 J5

C¯¢vμ® A : 5 1 9 3 10

C¯¢vμ® B : 2 6 7 8 4 

Or 
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 (b) Solve the following sequencing problem  

Job : J1 J2 J3 J4 J5 J6

Machine A : 5 9 4 7 8 6 

Machine B : 7 4 8 3 9 5 

  ¤ßÁ¸® Á›ø\•øÓ ]UPø» wºUPÄ® 

÷Áø» : J1 J2 J3 J4 J5 J6

C¯¢vμ® A : 5 9 4 7 8 6 

C¯¢vμ® B : 7 4 8 3 9 5 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve the LPP using graphical method.  

Maximize 21 32 xxz +=  Subject to the constraints  

200,3,0,30 122121 ≤≤≥≥−≤+ xxxxxx  and 120 2 ≤≤ x . 

 Áøμ£h •øÓø¯ £¯ß£kzv R÷Ç öPõkUP¨£mkÒÍ 
LPP PnUøP wºUP. 

Maximize 21 32 xxz +=  Subject to the constraints  

 200,3,0,30 122121 ≤≤≥≥−≤+ xxxxxx  and 120 2 ≤≤ x . 

17. Solve the LPP using dual simplex method  

Minimize 21 xxz +=  Subject to the constraints  

0,;77,42 212121 ≥≥+≥+ xxxxxx  

 Cμmøh ]®¨ÍUì •øÓø¯ £¯ß£kzv ÷©÷» 
öPõkUP¨£mkÒÍ LPP PnUøP wºUP. 

Minimize 21 xxz +=  Subject to the constraints  

 0,;77,42 212121 ≥≥+≥+ xxxxxx  
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18. Find the optimum solution for the following T.P.  

 D1 D2 D3 D4 Supply

S1 3 7 6 4 5 

S2 2 4 3 2 2 

S3 4 3 8 5 3 

Demand 3 3 2 2  

 R÷Ç öPõkUP¨£mkÒÍ T.P PnUQØS EP¢u wºøÁ 
Psk¤i. 

 D1 D2 D3 D4 Supply

S1 3 7 6 4 5 

S2 2 4 3 2 2 

S3 4 3 8 5 3 

Demand 3 3 2 2  

19. Solve the following Assignment Problem  

 I II III IV V VI

A 11 17 8 16 20 15

B 9 7 12 6 15 13

C 13 16 15 12 16 8 

D 21 24 17 28 26 15

E 14 10 12 11 15 6 

 R÷Ç öPõkUP¨£mkÒÍ AP PnUøP wºUP. 

 I II III IV V VI

A 11 17 8 16 20 15

B 9 7 12 6 15 13

C 13 16 15 12 16 8 

D 21 24 17 28 26 15

E 14 10 12 11 15 6 
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20. Use graphical method to find the minimum elapsed total 
time sequence of 2 jobs and 5 machines.  

  Machines 

Job 1 A B C D E 

 

Sequence time  
(in hours) 6 8 4 12 4 

Job 2 B C A D E 

 

Sequence time  
(in hours) 10 8 6 4 12

 Áøμ£h •øÓø¯ £¯ß£kzv ¤ßÁ¸® Á›ø\•øÓ 
PnUøP wºUP.  

  C¯¢vμ® 

÷Áø» 1 A B C D E 

 

Á›ø\•øÓ  
÷|μ® 

6 8 4 12 4 

÷Áø» 2 B C A D E 

 

Á›ø\•øÓ  
÷|μ® 

10 8 6 4 12

———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2024. 

Mathematics 

Allied – TRANSFORM TECHNIQUE 

(CBCS – 2023 onwards) 

Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Define operations research. 

 ö\¯À•øÓ B´øÁ Áøμ¯Ö. 

2. Write the general form of LPP. 

 ö£õxÁõÚ ÷|›¯À ö\¯Àvmh PnUSPÒ GÊxP. 

3. Define artificial variable. 

 ö\¯ØøP ©õÔPÒ Áøμ¯Ö. 

4. Formulate the dual of the following LLP. 
 Maximize : 21 35 xxz +=  

 Subject to : 1553 21 ≤+ xx  

   1025 21 ≤+ xx  

   0, 21 ≥xx . 

 öPõkUP¨£mkÒÍ ö\¯Àvmh C¸©® ÁiÂÀ GÊxP. 

 «¨ö£¸ : 21 35 xxz +=  

 Pmk¨£õkPÒ : 1553 21 ≤+ xx  

    1025 21 ≤+ xx  

    0, 21 ≥xx  

Sub. Code 
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5. Define balanced transportation problem.  

 \©Ýøh¯ ÷£õUSÁμzx ¤μa\øÚPøÍ Áøμ¯Ö. 

6. Write any method to find IBFS. 

 H÷uÝ® Cμsk Bμ®£ Ai¨£øh ö\´uUP wºÄ Põq® 
•øÓø¯ GÊxP. 

7. Define balanced assignment problem. 

 \©Ýøh¯ JxURmk ¤μa\øÚ Áøμ¯Ö. 

8. Write the mathematical formulation of assignment 
problem. 

 JxURmk Pou ©õv›ø¯ GÊxP. 

9. Define total elapsed time. 

 ö©õzu ÷Áø» ÷|μzvøÚ Áøμ¯Ö. 

10. Write any two basic terms used in sequencing problem. 

 öuõhº Á›ø\ ¤μa\øÚ°ß H÷uÝ® Cμsk Ai¨£øh 
ÂvPøÍ GÊxP. 

 Part B  (5 × 5 = 25) 

Answer all questions, Choosing either (a) or (b). 

11. (a) Explain advantages of OR. 

  ö\¯À•øÓ B´Âß £¯ß£õkPøÍ ÂÁ›. 

Or 

 (b) Solve the following LPP by graphical method. 

  Maximize : 21 43 xxz +=  

  Subject to : 12052 21 ≤+ xx  

     8024 21 ≤+ xx  
   0, 21 ≥xx . 
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  öPõkUP¨£mkÒÍ ÷|›¯ ö\¯ÀvmhU PnUøP 
Áøμ£h •øÓ ‰»® wºUPÄ® 

«¨ö£¸ :  21 43 xxz +=  

  Pmk¨£õkPÒ : 12052 21 ≤+ xx  

     8024 21 ≤+ xx  

     0, 21 ≥xx  

12. (a) Explain the procedure of Big-M method. 

  ö£›¯ M •øÓ°ß ö\¯À•øÓø¯ Áøμ¯Ö. 

Or 

 (b) Obtain the dual problem of the following primal 
problem. 

  Minimize : 321 23 xxxz −−=  

  Subject to : 723 321 ≤+− xxx  

    1242 21 ≥− xx  

    10834 321 =++− xxx  

    0, 21 ≥xx  and 3x  is unrestriction 

  öPõkUP¨£mkÒÍ •ußø© PnUøP Cμmøh 
ÁiÁzvÀ PõsP. 

«a]Ö : 321 23 xxxz −−=  

  Pmk¨£õkPÒ : 723 321 ≤+− xxx  

     1242 21 ≥− xx  

     10834 321 =++− xxx  

     0, 21 ≥xx  ©ØÖ® 3x  Pmk£õhØÓx. 
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13. (a) Find IBFS for the following TP by north west corner 
rule. 

 D1 D2 D3 D4 Available

O1 6 4 1 5 14 

O2 8 9 2 7 16 

O3 4 3 6 2 5 

Demand 6 10 15 4  

  Áh÷©ØS ‰ø» Âvø¯¨ £¯ß£kzv RÌPõq® 
÷£õUSÁμzx¨ ¤μa\øÚUS Kº Bμ®£ Ai¨£øh 
ö\´uUP wºÄ PõsP. 

 D1 D2 D3 D4 C¸¨¦

O1 6 4 1 5 14 

O2 8 9 2 7 16 

O3 4 3 6 2 5 
÷uøÁ 6 10 15 4  

Or 

 (b) Find IBFS for the following TP by Vogel’s 
approximation method 

 D E F G Available

A 11 13 17 14 250 

B 16 18 14 10 300 

C 21 24 13 10 400 

Demand 200 225 275 250 950 

  ÁõPÀì&ß ÷uõμõ¯ •øÓ £¯ß£kzv RÌPõq® 
÷£õUSÁμzx¨ ¤μa\øÚUS Kº Bμ®£ Ai¨£øh 
ö\´uUP wºÄ PõsP. 

 D E F G C¸¨¦

A 11 13 17 14 250 

B 16 18 14 10 300 

C 21 24 13 10 400 
÷uøÁ 200 225 275 250 950 
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14. (a) Solve the assignment problem. 

  X Y Z Machines

A 19 28 31  

B 11 17 16  Jobs 

C 12 15 13  

  öPõkUP¨£mkÒÍ JxURmk ¤μa\øÚø¯ wºUPÄ®. 

  X Y Z C¯¢vμ®

A 19 28 31  

B 11 17 16  ÷Áø» 

C 12 15 13  

Or 

 (b) Solve the AP and minimize the profit 

 I II III IV

A 33 21 35 23

B 29 23 37 31

C 31 31 33 29

D 27 25 35 37

  ÷©÷» öPõkUP¨£mkÒÍ JxURmk ¤μa\øÚø¯ 
wºUPÄ® ©ØÖ® «¨ö£¸ C»õ£zøu PõsP. 

 I II III IV

A 33 21 35 23

B 29 23 37 31

C 31 31 33 29

D 27 25 35 37
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15.  (a) Determine the optimum sequence and also find the 
minimize the total elapsed time. 

Job : J1 J2 J3 J4 J5 J6

Machine A : 1 3 8 5 6 3 

Machine B : 5 6 3 2 2 10

  öPõkUP¨£mkÒÍ öuõhº Á›ø\US Ezu© 
Á›ø\²® ©ØÖ® «a]Ö ö©õzu ÷Áø»ø¯ PõsP. 

÷Áø» : J1 J2 J3 J4 J5 J6 

C¯¢vμ® A : 1 3 8 5 6 3 

C¯¢vμ®  B : 5 6 3 2 2 10

Or 

 (b) Write the procedure for determine the optimum 
sequence for n  jobs on 2 machines.  

  ''n  ÷Áø»PÒ 2 C¯¢vμzvÀ ö\´¯¨£k® 
Á›ø\°ß Ezu© Á›ø\ø¯ Põq® Áøμ•øÓø¯ 
GÊxP. 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Solve by simplex method 

 Min : 212 xxz −=  

 Subject to : 52 21 ≤+ xx  

    84 21 ≤+ xx  

    0, 21 ≥xx . 

 ]®¨ÍUì •øÓ°À wºUPÄ® 

«a]Ö : 212 xxz −=  

 Pmk¨£õkPÒ :  52 21 ≤+ xx  

     84 21 ≤+ xx  

    0, 21 ≥xx . 
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17. Solve the following LPP by two phase method. 

 Max : 321 32 xxxz ++=  

 Subject to : 52 321 ≤++ xxx  

    12432 321 =++ xxx  

    0,, 321 ≥xxx . 

 öPõkUP¨£mkÒÍ ÷|›¯ ö\¯Àvmh PnUøP C¸ Pmh 
•øÓ°À wºUPÄ®. 

«¨ö£¸ : 321 32 xxxz ++=  

 Pmk¨£õkPÒ : 52 321 ≤++ xxx  

    12432 321 =++ xxx  

    0,, 321 ≥xxx  

18. Solve the TP. 

 I II III Available

A 2 7 4 5 

B 3 3 1 8 

C 5 4 7 7 

D 1 6 2 14 

Demand 7 9 18  

 RÌPsh ÷£õUSÁμzx¨ ¤μa\øÚ°ß wºÄ PõsP. 

 I II III C¸¨¦

A 2 7 4 5 

B 3 3 1 8 

C 5 4 7 7 

D 1 6 2 14 

÷uøÁ 7 9 18  
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19. Solve the assignment problem to maximize the profit. 

 A B C D 

P 140 112 98 154

Q 90 72 63 99 

R 110 88 77 121

S 80 64 56 88 

 öPõkUP¨£mkÒÍ JxURmk ¤μa\øÚø¯ wºzx «¨ö£¸ 
»õ£zøu PõsP. 

 A B C D 

P 140 112 98 154

Q 90 72 63 99 

R 110 88 77 121

S 80 64 56 88 

20. Determine the optimal sequence of jobs that minimizes 
the total elapsed time based on the following information 
is given 

Job : A B C D E F G 

Machine M1 : 3 8 7 4 9 8 7 

Machine M2 : 4 3 2 5 1 4 3 

Machine M3 : 6 7 5 11 5 6 12

 öPõkUP¨£mkÒÍ uPÁ¼ß Ai¨£øh°À Ezu© 
Á›ø\ø¯²® ©ØÖ® «a]Ö ö©õzu ÷Áø» ÷|μzøu 
Psk¤iUPÄ®. 

÷Áø» : A B C D E F G 

C¯¢vμ® M1 : 3 8 7 4 9 8 7 

C¯¢vμ®  M2 : 4 3 2 5 1 4 3 

C¯¢vμ®  M3 : 6 7 5 11 5 6 12

 
———————— 
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Time : 3 Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. What is a replacement problem? 

 ©õØÖ ¤μa\øÚ GßÓõÀ GßÚ? 

2. Define individual replacement policy. 

 uÛ¨£mh ©õØÖ öPõÒøPø¯ Áøμ¯Ö. 

3. Define order cycle. 

 JÊ[S _ÇØ] Áøμ¯Ö. 

4. Define EOQ. 

 EOQ–ø¯ Áøμ¯Ö. 

5. Explain Queueing system. 

 Á›ø\ •øÓø¯ ÂÍUSP. 

6. Define pure birth model. 

 y´ø©¯õÚ ¤Ó¨¦ ©õv›ø¯ Áøμ¯Ö. 

7. Define Dangling. 

 Áø»¤ßÚ¼À öuõ[SÁøu Áøμ¯Ö. 

8. Define critical path. 

 •UQ¯©õÚ £õøu Áøμ¯Ö. 

Sub. Code 
23BMAA8 
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9. Define saddle point. 

 ÷\n® ¦ÒÎ Áøμ¯Ö. 

10. When a game is said to be fair? 

 J¸ ÂøÍ¯õmk {¯õ¯©õÚx GÚ G¨÷£õx TÓ¨£k®? 

 Part B  (5 × 5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) A firm is considering replacement of a machine, 
whose cost price is Rs.12,200 and the scrap value 
Rs.200.  The running cost in rupees are found from 
experience to be as follows:  

Year : 1 2 3 4 5 6 7 8 

Running 
cost : 

200 500 800 1200 1800 2500 3200 4000

  When should the machine be replaced? 

  J¸ {ÖÁÚ® J¸ C¯¢vμzøu ©õØÓ £›^¼zx 
Á¸QßÓx.  J¸ C¯¢vμzvß Âø» ¹.12,200 
©ØÖ® Auß ìQμõ¨ ©v¨¦ ¹.200.  £μõ©›¨¦ 
AÝ£Á® ¤ßÁ¸©õÖ:   

Bsk : 1 2 3 4 5 6 7 8 
£μõ©›¨¦ 
ö\»Ä : 

200 500 800 1200 1800 2500 3200 4000

  C¯¢vμzøu G¨÷£õx ©õØÓ ÷Ásk®. 

Or 

 (b) The cost of a machine is Rs.6,100 and its scrap 
value is Rs.100.  The maintenance costs found from 
experience are as follows.  

Year : 1 2 3 4 5 6 7 8 

Maintenance 
cost (Rs.) 

100 250 400 600 900 1200 1600 2000

  When should the machine be replaced? 
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  J¸ C¯¢vμzvß Âø» ¹.6,100 ©ØÖ® Auß 
ìQμõ¨ ©v¨¦ ¹.100.  £μõ©›¨¦ AÝ£Á® 
¤ßÁ¸©õÖ:     

Bsk : 1 2 3 4 5 6 7 8 

£μõ©›¨¦ 
ö\»Ä: 

100 250 400 600 900 1200 1600 2000

  C¯¢vμzøu G¨÷£õx ©õØÓ ÷Ásk®. 

12. (a) Explain the different types of inventories. 
  £À÷ÁÖ ÁøP¯õÚ C¸¨¦ Pmk¨£õkPøÍ ÂÁ›. 

Or 
 (b) A certain item costs Rs.235 per tonne.  The monthly  

requirement is 5 tonnes each time the stock is 
replenished there is a set-up cost of Rs.1,000.  The 
cost of carrying inventory has been estimated at 
10% of the value of the stock per year.  What is the 
optimal order quantity? 

  J¸ SÔ¨¤mh ö£õ¸Îß Âø» ¹.235 J¸ hßUS 
©ØÖ® ©õuõ¢vμ ÷uøÁ 5 hß.  JÆöÁõ¸ •øÓ²® 
\μUøP ©õØÓ BS® ö\»Ä ¹.1,000.  \μUSPøÍ 
Gkzxa ö\ÀÁuØPõÚ ö\»Ä BskUS 10% £[S 
©v¨¤À ©v¨¤h¨£mkÒÍx. EP¢u Á›ø\ AÍÄ 
GßÚ?  

13. (a) Explain the generalized model: Birth-Death process. 
  ¤Ó¨¦ CÓ¨¦ ö\¯À•øÓ°ß ö£õxÁõÚ ©õv›ø¯ 

ÂÍUSP. 

Or 
 (b) A petrol pump station has two pumps.  The service 

times follows the exponential distribution with a 
mean of 4 minutes and cars arrive for service in a 
poisson process at the rate of 10 cars per hour.  Find 
the probability that a customer has to wait for 
service. 

  J¸ ö£m÷μõÀ £®¦ {ø»¯zvÀ Cμsk £®¦PÒ 
EÒÍÚ.  ÷\øÁ ÷|μ[PÒ Av÷ÁP Â{÷¯õPzvÀ 
¤ß£ØÔ \μõ\›¯õP 4 {ªh[PÒ ©ØÖ® PõºPÒ J¸ 
©o ÷|μzvØS 10 PõºPÒ GßÓ ÂQuzvÀ J¸ 
£õ´\ß ö\¯À£õmiÀ ÷\øÁUS Á¸®.  
ÁõiUøP¯õÍº ÷\øÁUPõP Põzv¸UP ÷Ási¯ 
{PÌuPøÁ Psk¤i. 
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14. (a) Write down the distinction between PERT and 
CPM. 

  PERT ©ØÖ® CPM Cøh÷¯ EÒÍ ÷ÁÖ£õmøh 
GÊxP. 

Or 

 (b) Draw the network and find the completion time.  
Activity: A B C D E F G 
Proceeding Activity:  – – – A,B A,B C,D,E C,D,E
Duration: 4 7 6 5 7 6 5 

  ö\¯¾UPõÚ Áø»¤ßÚÀ Áø»ø¯ ÁøμP ©ØÖ® 
Aaö\¯À vmh® •iÁøhÁuØPõÚ Põ» AÍøÁU 
Psk¤i. 

Activity: A B C D E F G 

Proceeding Activity:  – – – A,B A,B C,D,E C,D,E

Duration: 4 7 6 5 7 6 5 

15. (a) Solve  

  Player B 

  B1 B2 B3

Player A A1 1 3 1 

 A2 0 –4 –3

 A3 1 5 –1

  wºUP  

  Ãμº B 

  B1 B2 B3

Ãμº A A1 1 3 1 

 A2 0 –4 –3

 A3 1 5 –1

Or 
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 (b) Solve  
 B1 B2 B3 

A1 –3 –2 6 

A2 2 0 2 

A3 5 –2 –4 
  wºUP  

 B1 B2 B3 

A1 –3 –2 6 

A2 2 0 2 

A3 5 –2 –4 

 Part C  (3 × 10 = 30) 
Answer any THREE questions. 

16. Following table gives the running costs per year and 
resale price of a certain equipment whose purchase price 
is Rs.5,000. 

Year : 1 2 3 4 5 6 7 8 

Running 
cost 
(Rs.) 

1500 1600 1800 2100 2500 2900 3400 4000

Resale 
value 
(Rs.) 

3500 2500 1700 1200 800 500 500 500 

 At what year is the replacement due? 
 ¤ßÁ¸® AmhÁøn Á¸hzvØS C¯[S® ö\»ÄPÒ 

©ØÖ® J¸ SÔ¨¤mh \õuÚzvß ©Ö ÂØ£øÚ Âø»ø¯U 
öPõkUQÓx.  Auß öPõÒ•uÀ Âø» ¹.5,000.  G¢u 
BsiÀ ©õØÕk ö\´¯ ÷Ásk®.  

Bsk : 1 2 3 4 5 6 7 8 

C¯UP 
ö\»Ä: 

1500 1600 1800 2100 2500 2900 3400 4000

©Ö 
ÂØ£øÚ 
©v¨¦ : 

3500 2500 1700 1200 800 500 500 500 
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17. Find the optimum order quantity for a product for which 
the price breaks are as follows: 

Quantity Unit cost (Rs.)

8000 1 <≤Q  Rs.1.00 

2800 Q≤  Rs.0.98 

 The yearly demand for the product is 1600 units per year, 
cost of placing an order is Rs.5, the cost of storage is 10% 
per year. 

 J¸ u¯õ›¨¦UPõÚ EP¢u Á›ø\ AÍøÁU PshÔ¯Ä®.  
Auß Âø»PÒ ¤ßÁ¸©õÖ  

AÍÄ ³Ûm ö\»Ä (¹.)

8000 1 <≤Q  Rs.1.00 

2800 Q≤  Rs.0.98 

 u¯õ›¨¦UPõÚ Bskz ÷uøÁ BskUS 1,600 ³ÛmPÒ, 
Bºhº ö\´ÁuØPõÚ ö\»Ä ¹.5.  ÷\ª¨¤ØPõÚ ö\»Ä 
Á¸hzvØS 10% BS®. 

18. If for a period of 2 hours in the day (8 to 10 a.m.) trains 
arrive at the yard every 20 minutes but the service time 
continuous to remain 36 minutes, then calculate for this 
period: 

 (a) the probability that the yard is empty 

 (b) average number of trains in the system; on the 
assumption that the line capacity of the yard is 
limited to 4 trains only. 

 £P¼À 2 ©o ÷|μ® (Põø» 8 •uÀ 10 ©o Áøμ) 
μ°ÀPÒ JÆöÁõ¸ 20 {ªh[PÐUS® ¯õºkUS Á¢x 
÷\¸®.  BÚõÀ ÷\øÁ ÷|μ® öuõhº¢x 36 {ªh[PÍõP 
C¸¢uõÀ, C¢u Põ»zvØS PnUQhÄ®. 

(A) ¯õºk Põ¼¯õP C¸UP {PÌuPÄ. 

 (B) Aø©¨¤À EÒÍ μ°ÀPÎß \μõ\› GsoUøP 
(¯õºiß ø»ß öPõÒÍÍÄ 4 μ°ÀPÐUS ©mk÷© 
GßÓ AÝ©õÚzvÀ) 
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19. A project has the following time schedule. 

Activity Time Activity Time

1-2 2 4-6 3 

1-3 2 5-8 1 

1-4 1 6-9 5 

2-5 4 7-8 4 

3-6 8 8-9 3 

3-7 5   

 Construct PERT network and computer total float for 
each activity and critical path and its duration. 

 J¸ vmhzvØS ¤ßÁ¸® ÷|μ AmhÁøn EÒÍx.  

ö\¯À£õk ÷|μ® ö\¯À£õk ÷|μ®

1-2 2 4-6 3 

1-3 2 5-8 1 

1-4 1 6-9 5 

2-5 4 7-8 4 

3-6 8 8-9 3 

3-7 5   

 PERT-Áø»¤ßÚø» E¸ÁõUQ PnUQkP.  JÆöÁõ¸ 
ö\¯À£õmiØS® ö©õzu ªuøÁ ©ØÖ® •UQ¯©õÚ £õøu 
©ØÖ® Auß Põ»®. 
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20. Use graphical method in solving the following game 
 Player A 

2 2 3 –2 
Player B 4 3 2 6 

 Áøμ£h •øÓø¯ £¯ß£kzv ¤ßÁ¸® ÂøÍ¯õmøh 
wºUP.  

 Ãμº A 

2 2 3 –2 
Ãμº B 4 3 2 6 

 

  
———————— 
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B.Sc. DEGREE EXAMINATION, APRIL 2024 

Second Semester 

Mathematics 

COMPUTING SKILLS (OFFICE AUTOMATION)  

(CBCS – 2023 onwards) 

Time : Three Hours Maximum : 75 Marks 

 Part A  (10 × 2 = 20) 

Answer all questions. 

1. Compare the Hardware and Software. 

 Áßö£õ¸Ò ©ØÖ® ö©ßö£õ¸øÍ J¨¤kP.  

2. What are super computers? 

 «zvÓß Po¨ö£õÔPÒ GßÓõÀ GßÚ? 

3. Write the shortcut key to perform the following task in a 
MS-Word. 

 (a) To close the document 

 (b) To Create a New Document 

 MS-Word À ¤ßÁ¸® £oø¯a ö\´¯ SÖUS ÁÈø¯ 
GÊxP.  

 (A) BÁnzøu ‰kÁuØS  

 (B) ¦v¯ BÁnzøu E¸ÁõUP.  

4. List any four features of MS-Word. 

 MS-WordCß H÷uÝ® |õßS A®\[PøÍ £mi¯¼kP.  

Sub. Code 
23BMA2S1 
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5. What do you mean by cells in Excel sheets? 

 Excel uõÒPÎÀ EÒÍ cells GßÓõÀ GßÚ? 

6. How can you add new rows and columns to an excel 
sheets? 

 Excel uõÒPÎÀ ¦v¯ Á›ø\PÒ ©ØÖ® ö|kÁ›ø\PøÍ 
GÆÁõÖ ÷\ºUP»õ®? 

7. How to insert a table in MS Access? 

 MS AccessCÀ AmhÁønø¯ GÆÁõÖ Cøn¨£x? 

8. What is primary key? 

 •ußø© key GßÓõÀ GßÚ? 

9. Why powerpoint is used? 

 Powerpoint Hß £¯ß£kzu¨£kQÓx? 

10. Tell the shortcut key for starting and exiting the 
slideshow? 

 Slideshow CÀ C¸¢x öÁÎ÷¯ÖÁuØS ©ØÖ® 
öuõh[SÁuØPõÚ SÖUS ÁÈø¯ TÖP.  

 Part B  (5 × 5 = 25) 

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

11. (a) What is computers? Explain its characteristics. 

  PoÛ GßÓõÀ GßÚ? Auß £s¦PøÍ ÂÍUSP. 

Or 

 (b) Write down the advantages of computers.  

  PoÛPÎß |ßø©PøÍ GÊxP.  
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12. (a) Explain : creating a table and filling it with data in 
MS-Word.  

  J¸ AmhÁønø¯ E¸ÁõUQ Aøu MS-Word CÀ 
uμÄPÍõÀ {μ¨¦uÀ : ÂÍUSP. 

Or 

 (b) Explain : Checking the spellings of the text entered.  

  EÒÎmh Eøμ°ß GÊzx¨¤øÇPøÍa \›£õºzuÀ : 
ÂÍUSP. 

13. (a) Discuss the role of formulas in MS-Excel.  

  MS-Excel CÀ `zvμ[PÎß £[øP¨ £ØÔ ÂÍUSP. 

Or 

 (b) How can you copying and moving a cell from your 
worksheet? 

  E[PÒ worksheet ¼¸¢x cellPøÍ |Pö»k¨£x 
©ØÖ® |PºzxÁx G¨£i? 

14. (a) Write short notes on reports and queries.  

  Reports ©ØÖ® queries £ØÔ¯ ]Ö SÔ¨¦PøÍ 
GÊxP.  

Or 

 (b) How to add and edit fields in MS-Access table? 
Explain.  

  MS-Access AmhÁøn°À ¦»[PøÍa ÷\º¨£x 
©ØÖ® v¸zxÁx G¨£i? ÂÍUSP. 

15.  (a) What is MS Powerpoint? Describe its various 
features.  

  MS Powerpoint GßÓõÀ GßÚ? Auß £À÷ÁÖ 
A®\[PøÍ ÂÁ›.  

Or 
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 (b) Write the steps for inserting slides with a particular 
slide layout.  

  J¸ SÔ¨¤mh slide layout À slide PøÍa 
ö\¸SÁuØPõÚ £iPøÍ GÊxP.  

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. Explain the technological development in each generation 
of computers. 

 JÆöÁõ¸ uø»•øÓ PoÛPÎ¾® EÒÍ öuõÈÀ~m£ 
ÁÍºa]ø¯ ÂÍUSP. 

17. How to print and edit your documents in MS-Word? 

 MS-Word CÀ E[PÒ BÁn[PøÍ Aa]kÁx ©ØÖ® 
v¸ÁzxÁx G¨£i? 

18. What are charts? How are they created? 

 ÂÍUP¨£h[PÒ GßÓõÀ GßÚ? AøÁ G¨£i 
E¸ÁõUP¨£kQßÓÚ? 

19. Write the steps for creating a new database. 

 ¦v¯ uμÄzuÍzøu E¸ÁõUSÁuØPõÚ £iPøÍ GÊxP.  

20. Explain all steps involved in creating basic presentation.  

 Ai¨£øh ÂÍUPUPõm]ø¯ E¸ÁõUSÁvÀ EÒÍ 
AøÚzx £iPøÍ²® ÂÍUSP. 

———————— 
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 Part A  (10 × 2 = 20) 

Answer all the questions. 

1. Find HCF of 108, 288. 

 108, 288&ß «.ö£õ.Áõ&øÁU PõsP. 

2. Find the square root of 53824. 

 53824&ß ÁºUPzøu PõsP. 

3. Find 4.11693.2 ×  

 PõsP 4.11693.2 ×  

4. Simplify 36108 ÷  of 4
135

2
4

1 ×+  

 _¸USP 36108 ÷  of 4
135

2
4

1 ×+  

5. Evaluate ( ) 3
4

125
8

−

 

 ©v¨¥k ( ) 3
4

125
8

−
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6. What is 15% of Rs.34? 

 ¹.34&À 15% GÆÁÍÄ? 

7. Divide 1162 in the ratio 35:48. 

 1162-&À 35:48-ÁõP ¤›UPÄ®. 

8. In a throw a coin, find the P(head) . 

 J¸ |õn¯® _sk®÷£õx, P(uø»)&ø¯U Psk¤i. 

9. Find the average of all prime numbers between 30 and 
50. 

 30¼¸¢x 50USÒ EÒÍ £Põ GsPÎß \μõ\› ©v¨¦U 
PõsP. 

10. Find the average of odd numbers upto 100? 

 100&Áøμ°»õÚ £Põ GsPÎß \μõ\› ©v¨¦ PõsP. 

 Part B  (5 × 5 = 25) 

Answer all the questions, choosing either (a) or (b). 

11. (a) Arrange the fractions 
40
21

,
35
18

,
25
12

,
10
9

 in descending 

order. 

  
40
21

,
35
18

,
25
12

,
10
9

 ¤ßÚ[PøÍ CÓ[S Á›ø\°À 

Aø©UPÄ®. 

Or 

 (b) Find the greatest number of five digits which is 
perfect square? 

  AvP£m\ 5 C»UP GsoÀ G¢u Gs ÁºUP Gs 
Gß£øu PõsP. 
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12. (a) A cyclist covers a distance of 750m in 2 min 30 sec 
what is the speed in km/hr of the cyclist? 

  750 m yμzøu ø\UQÒ Kmk£Áº 2 min 30 sec –À 
Ph¢uõÀ, AÁ›ß ÷ÁPzøu km/hr –À PõsP. 

Or 

 (b) If 11722 =+ ba  and 54=ab , then find the value of 

ba
ba

−
+

. 

  11722 =+ ba  ©ØÖ® 54=ab  BP C¸¨¤ß, ©v¨¦ 

Põs : 
ba
ba

−
+

. 

13. (a) By selling 33m of cloth, one gains the selling price of 
11m.  Find the gain percent. 

  33« xoø¯ ÂØ£uß ‰»®, J¸Áº 11« ÂØ£uß 
»õ£zøu ö£ÖQÓõº. GÛÀ, AÁ›ß »õ£ \uÃuzøuU 
PshÔP. 

Or 

 (b) If Rs.500 amounts to Rs.583.20 in two years 
compounded annually, find the rate of interest per 
annum. 

  ¹. 500 Cμsk BskPÎÀ Tmk Ámi 
÷\ºUP¨£mk ö©õzu öuõøP BÚx ¹. 583.20 
EÒÍx. J¸ Á¸hzvØPõÚ Tmk Ámi ÂQuzøu 
Psk¤iUPÄ®. 

14. (a) A, B and C started a business by investing 
Rs.1,20,000, Rs.1,35,000 and Rs.1,50,000 
respectively.  Find the share of each, out of an 
annual profit of Rs.56,700. 

  A, B ©ØÖ® C GßÓ öuõÈÀ {ÖÁÚ® ¹. 1,20,000, 
¹. 1,35,000 ©ØÖ® ¹. 1,50,000 •øÓ÷¯ •u½k 
ö\´xÒÍÚº. Auß Bsk »õ£® ¹. 56,700 
GßÓõÀ, JÆöÁõ¸Á›ß »õ£ £[QøÚU PnUQkP. 

Or 
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 (b) In what ratio must rice at Rs.9.30/kg be mixed with 

rice at Rs.10.80/kg so that the mixture be worth 

Rs.10/kg? 

  ¹. 9.30/kg Âø»²ÒÍ A›]ø¯  ¹. 10.80/kg  
Âø»²øh¯ A›]ø¯ P»¢x ÂØ£uß ©v¨¦   

¹. 10/kg GßÓõÀ, Auß \μõ\› ÂQu ©v¨ø£ 

PnUQk. 

15.  (a) Rajeev’s age after 15 years will be 5 times his age 5 

years back.  What is the present age of Rajeev? 

  15 BskPÐUS¨ ¤ÓS μõãÂß Á¯x 5 

BskPÐUS •ß¦ AÁμx Á¯øu Âh 5 ©h[S 

AvP›US® GÛÀ, uØ÷£õøu¯ Á¯x GßÚ? 

Or 

 (b) What was the day of the week on 4th June, 2002? 

  4th ãß, 2002 AßÖ Áõμzvß |õÒ GßÚ? 

 Part C  (3 × 10 = 30) 

Answer any three questions. 

16. (a) Find the smallest number of five digits exactly 

divisible by 16,24,36 and 54. 

 (b) If 
13
14

169
1 =+ x

 then find the value of x . 

 (A) 16,24,36 ©ØÓ® 54BÀ \›¯õP ÁS£k® 5 C»UP 

]Ô¯ GsønU PshÔ¯Ä®. 

 (B) 
13
14

169
1 =+ x

 –À, x – ß ©v¨ø£U Põs. 
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17. (a) If 5
6=y

x , find the value of )()( 2222 yxyx −÷+ . 

(b) Simplify 
09.069.0)3.2(
)027.0()32(

2

3

++
−−

 

 (A) 5
6=y

x  BÚõÀ, )()( 2222 yxyx −÷+  –ß ©v¨ø£U 

Põs. 

 (B) _¸USP 
09.069.0)3.2(
)027.0()32(

2

3

++
−−

 

18. (a) At what rate percent per annum will a sum of 

money double in 16 years? 

 (b) Which is larger?  2  or 33 ? 

 (A) J¸ Á¸hzvØS GzuøÚ \uÂQu® GßÓõÀ, 16 

BskPÎÀ £n® Cμmi¨£õS®? 

 (B) 2  ©ØÖ® 33  –À Gx ö£›¯x? 

19. (a) If 1:2: =yx  then find the value of 

)(:)( 2222 yxyx +−  

 (b) What is the probability of getting a sum 9 from two 

throws of a dice? 

 (A) 1:2: =yx GÛÀ, )(:)( 2222 yxyx +−  -–ß ©v¨¦ 

PõsP. 

 (B) C¸ £Pøh Ã_ÁvÀ, Tmkz öuõøP 9 ö£ÖÁuØPõÚ 

{PÌuPÄ GßÚ? 

  



S–2642 

  

  6

20. (a) Find the mean of 3333333 7,6,5,4,3,2,1 . 

(b) The sum of ages of 5 children born at the intervals 

of 3 years each is 50 years.  What is the age of the 

youngest child? 

 (A) 3333333 7,6,5,4,3,2,1  – ß \μõ\› PõsP. 

 (B) 3 Á¸h CøhöÁÎ°À ¤Ó¢u 5 SÇ¢øuPÎß 

Á¯vß TmkzöuõøP 50 BskPÒ GÛÀ, CøÍ¯ 

SÇ¢øu°ß Á¯x GßÚ? 

  

———————— 


