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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Write the condition that a line may be parallel to a plane.  

xU Neu;NfhL jsj;jpw;F ,izahf ,Ug;gjw;fhz epge;jidia vOJf. 
2. Write the formula to find the angle between a line and a plane.  

Neu;NfhL kw;Wk; jsj;jpw;F ,ilNa cs;s Nfhzj;jpw;fhd tha;ghl;il vOJf. 
3. Find the equation of the sphere whose center is  7, 4, −3  and the radius 6. 

 7, 4, −3  - it ikakhfTk; 6 – ia MukhfTk; nfhz;l Nfhsj;jpid fhz;f. 
4. Define great circle. 

ngupa tl;lk; tiuaW. 
5. Write the Equation of right circular cone. 

Neu; tl;l $k;Gf;fhd rkz;ghl;bid vOJf. 
6. Write the equation of the right circular cylinder. 

Neu; tl;l cUisf;fhd rkz;ghl;bid vOJf. 
7. Define Solenoidal. 

gha;tw;wJ tiuaW. 
8. Prove that ∇ ×  𝑟     = 0. 

     ∇ ×  𝑟     = 0; vd epWTf. 
9. State Gauss divergence theorem. 

fh];rpd; gha;T Njw;wj;ij vOJf. 
10. Define surface integral. 

tiyjsgug;G njhifaply; tiuaW. 
11. Write the condition that two straight lines should be coplanar.  

,U Neu;NfhLfs; xUjsj;jpy; miktjw;fhd epge;jidia vOJf.  
12. If 𝜑 = 𝑥𝑦𝑧2 then find ∇𝜑 at (1,0,3). 

𝜑 = 𝑥𝑦𝑧2 vdpy; (1,0,3)-y; ∇𝜑 ia fhz;f. 
 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Show that the lines 
𝑥−1

2
=

𝑦−2

3
=

𝑧−3

4
 and 

𝑥−2

3
=

𝑦−3

4
=

𝑧−4

5
 are coplanar.  

𝑥−1

2
=

𝑦−2

3
=

𝑧−3

4
 kw;Wk; 

𝑥−2

3
=

𝑦−3

4
=

𝑧−4

5
 NfhLfs; xUjsj;jpy; mike;Js;sd vd epWTf. 

14. Find the equation of the sphere through the circle 𝑥2 + 𝑦2 + 𝑧2 = 9; 2𝑥 + 3𝑦 + 4𝑧 = 5 and  1,2,3 . 

𝑥2 + 𝑦2 + 𝑧2 = 9; 2𝑥 + 3𝑦 + 4𝑧 = 5 vd;w tl;lk; kw;Wk;  1,2,3  –y; mike;j Nfhsj;jpid fhz;f. 
15. Prove that the equation 4𝑥2 − 𝑦2 + 2𝑧2 + 2𝑥𝑦 − 3𝑦𝑧 + 12𝑥 − 11𝑦 + 6𝑧 + 4 = 0 represents a cone whose 

vertex is  −1, −2, −3 . 

4𝑥2 − 𝑦2 + 2𝑧2 + 2𝑥𝑦 − 3𝑦𝑧 + 12𝑥 − 11𝑦 + 6𝑧 + 4 = 0 vd;w rkd;ghL  −1, −2, −3  cr;rpahf 
nfhz;l xU $k;gpd; rkd;ghL vd epWTf. 

16. Determine 𝜑 if ∇𝜑 =  𝑦 + 𝑠𝑖𝑛 𝑧  𝑖     + 𝑥 𝑗     + 𝑥 𝑐𝑜𝑠 𝑧 𝑘      . 

    ∇𝜑 =  𝑦 + 𝑠𝑖𝑛 𝑧  𝑖     + 𝑥 𝑗     + 𝑥 𝑐𝑜𝑠 𝑧 𝑘       vdpy; 𝜑 -iaf; fhz;f. 
 
 



 
 

17. Evaluate   𝑓      
𝐶

. 𝑑 𝑟       from the point (0, 0, 0) to (1, 1, 1) where C is the curve 𝑥 = 𝑡, 𝑦 = 𝑡2 , 𝑧 = 𝑡3 over the 

vector  𝑓      = 𝑥𝑧 𝑖     + 𝑦𝑧 𝑗     + 𝑧2  𝑘      . 

  𝑓      
𝐶

. 𝑑 𝑟      ia (0, 0, 0) ,Ue;J (1, 1, 1) tiu kjpg;Gf; fhz;f. ,q;F C vd;gJ  𝑓      = 𝑥𝑧 𝑖     + 𝑦𝑧 𝑗     + 𝑧2  𝑘        

Nky; mike;j 𝑥 = 𝑡, 𝑦 = 𝑡2 , 𝑧 = 𝑡3 tisT MFk;. 
18. Find the equation of a sphere having the circle 𝑥2 + 𝑦2 + 𝑧2 − 6𝑥 + 3𝑦 − 𝑧 − 8 = 0; 2𝑥 + 3𝑦 − 𝑧 + 6 = 0 

at the great circle.  

𝑥2 + 𝑦2 + 𝑧2 − 6𝑥 + 3𝑦 − 𝑧 − 8 = 0; 2𝑥 + 3𝑦 − 𝑧 + 6 = 0  vd;w tl;lj;ij ngupa tl;lkhf nfhz;l 
Nfhsj;jpd; rkd;ghl;bid fhz;f. 

19. Using Green’s theorem, find  𝑥2𝑦 𝑑𝑥 + 𝑦 𝑑𝑦
𝐶

 where C is the closed curve formed by 𝑦2 = 𝑥 and 𝑦 = 𝑥. 

fPupd;]; Njw;wj;ij gaz;gLj;jp  𝑥2𝑦 𝑑𝑥 + 𝑦 𝑑𝑦
𝐶

  kjpg;Gf; fhz;f. ,q;F c vd;gJ 𝑦2 = 𝑥 kw;Wk;  

𝑦 = 𝑥 -d; %ba tisT MFk;. 
 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Find the shortest distance between the lines 
𝑥−3

3
=

𝑦−8

−1
=

𝑧−3

1
 and  

𝑥+3

−3
=

𝑦+7

2
=

𝑧−6

4
. 

𝑥−3

3
=

𝑦−8

−1
=

𝑧−3

1
 kw;Wk; 

𝑥+3

−3
=

𝑦+7

2
=

𝑧−6

4
 NfhLfSf;F ,ilgl;l FWfpa J}uj;ij fhz;f. 

21. Find the equation of the sphere  through the circle x
2
+y

2
+z

2 
+4x -2y +4z -10 = 0, x

2
+y

2
+z

2
-4 = 0 

 
and 

             through the point ( 2, 1, 1 ). 

       ( 2, 1, 1 ) vd;w Gs;sp topahfr; nry;tJk; kw;Wk; x
2
+y

2
+z

2 
+4x -2y +4z -10 = 0, x

2
+y

2
+z

2
-4 = 0  

            vd;w tl;lk; topahfr; nry;Yk; Nfhsj;jpd; rkd;ghl;ilf; fhz;f.     
22. Find the equation of a right circular cylinder of radius 2 whose axis passes through (1, 2, 3) and has direction 

cosines proportional to (2, −3, 6). 

(1, 2, 3) vd;w Gs;sp topahf nry;Yk; mr;ir cilaJk; Muk; 2-ia nfhz;l Neu; tl;l 

cUisf;fhd rkz;ghl;bid fhz;f. NkYk; ,jd; jpir nfO (2, −3, 6) -f;F Neu;khwhFk;. 

23. a) Find F


 at the point (1, -1, 1) if  kyzjyzxixzF


423 22   

             kyzjyzxixzF


423 22   vdpy; (1, -1, 1)- y; F


 - If;  fhz;f.     

           b) Find  a  if   kazxjzyiyxA


)()3()3(   is solenoidal. 

          kazxjzyiyxA


)()3()3(  - gha;tw;wJ vdpy; a-apd; kjpg;igf; fhz;f. 

24. Verify Stoke’s theorem for the function  𝑓      = 𝑥2  𝑖     + 𝑦𝑥 𝑗      and the square region bounded by 

𝑥 = 0, 𝑦 = 0, 𝑥 = 𝑎 𝑎𝑛𝑑 𝑦 = 𝑎. 

 𝑓      = 𝑥2  𝑖     + 𝑦𝑥 𝑗      kw;Wk; 𝑥 = 0, 𝑦 = 0, 𝑥 = 𝑎, 𝑦 = 𝑎 vy;iyahf nfhz;l rJuj;jpw;F ];Nlhf;]; 

Njw;wj;ij rupghu;f;f. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Solve the following system of equations by Gauss Jordan method. 

 5𝑥 + 4𝑦 = 15, 3𝑥 + 7𝑦 = 12.  

Nkw;fz;l rkz;ghLfSf;F fh]; NIhu;lhd; Kiwapy; jPu;f;f. 
2. Give two indirect methods to solve a system of linear equations.  

Neupay; rkz;ghLfis jPu;f;Fk; ,U kiwKf Kiwia jUf. 
3. Define: The Higher order difference. 

       gygb NtWghl;L tha;g;ghl;il tiuaW. 
4. State the relation between E and ∇. 

      E kw;Wk; ∇ -f;fhd cwtpid vOJf.  
5. State Newton’s forward difference formula.  

epAl;ldpd; Kd;Ndhf;F ,ilnrUfy; tha;ghl;il $Wf. 
6. Form the Newton’s divided difference table for the following data.  

𝑥 2 3 5 

𝑦 0 14 102 

   Nkw;fz;l tptuq;fSf;F epAl;ldpd; gpsTgl;l ,ilnrUfy; ml;ltidia mikf;f. 
7. State Newton’s forward difference formula for second derivative. 

             epa+l;ldpd; ,uz;lhk; tiff;nfOf;fhd Kd;Ndhf;F NtWghl;L; tha;g;ghl;ilf; $Wf.  

8. State Newton’s backward difference formula for third derivative. 

      epa+l;ldpd; %d;whk; tiff;nfOf;fhd gpd;Ndhf;F NtWghl;L tha;g;ghl;il $Wf. 
9. State Trapezoidal rule. 

ruptf tpjpia $Wf. 
10. State Simpson’s one-third rule. 

rpk;]dpd; %z;wpy; xz;W tpjpia $Wf. 
11. Prove that ∇∆= ∆ − ∇= 𝛿2. 

epWTf:∇∆= ∆ − ∇= 𝛿2. 

12. State Simpson’s 
3

8

𝑡𝑕
 rule. 

      rpk;rdpd; 
3

8

𝑡𝑕
 tpjpiaf; $Wf.  

 
 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Solve the following equations by Gauss elimination method. 

10𝑥 − 2𝑦 + 3𝑧 = 23, 2𝑥 + 10𝑦 − 5𝑧 = −33, 3𝑥 − 4𝑦 + 10𝑧 = 41. 

Nkw;fz;l rkz;ghLfis fh]; ePf;fy; Kiwapy; jPu;f;f. 
14. Find ∆3𝑓(𝑥), if f(x)= (3x+1)(3x+4)(3x+7)…(3x+19). 

             f(x)= (3x+1)(3x+4)(3x+7)…(3x+19) vdpy; ∆3𝑓 𝑥   fhz;f. 
 
 



 

 

15. From the data given below, find 𝑓(4).  

𝑥 0 1 2 3 

𝑓(𝑥) 1 2 1 10 

    Nkw;fz;l tptuq;fis nfhz;L 𝑓(4) fhz;f. 
 

16.  Find the Newton’s first two derivative of the function given  below at x=0.6. 

X 0.4 0.5 0.6 0.7 0.8 

Y 1.5836 1.7974 2.0442 2.3275 2.6511 

      Nkw;fz;l tptuq;fSf;F x=0.6-f;F  epa+l;ldpd; Kjy; ,uz;L tiff;nfOfisf; fhz;f. 
 

17. Evaluate  
𝑑𝑥

1+𝑥2

6

0
 by using Trapezoidal rule. 

ruptf tpjpia gad;gLj;jp  
𝑑𝑥

1+𝑥2

6

0
  -d; kjpg;ig fhz;f. 

18.  Solve the equations by using Gauss – Elimination method 3x+4y+5z=18,2x-y+8z=13,5x-2y+7z=20. 

             3x+4y+5z=18,2x-y+8z=13, 5x-2y+7z=20 vd;w rkd;ghLfis fh]; ePf;fy;; Kiwapy; jPH.  

19.  Evaluate :  
1

1+𝑥
𝑑𝑥

6

0
, by using Simpson’s both rules. 

      rpk;rdpd; ,uz;L tpjpfisg;; gad;gLj;jp  
1

1+𝑥
𝑑𝑥

6

0
 – ia kjpg;gpLf.  

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Solve the following equations by Gauss-Siedel method. 

4𝑥 + 2𝑦 + 𝑧 = 14, 𝑥 + 5𝑦 − 𝑧 = 10, 𝑥 + 𝑦 + 8𝑧 = 20 . 

Nkw;fz;l rkz;ghLfis fh]; rPly; Kiwapy; jPu;f;f. 
21. Express f(x) = x

3
-3x

2
+5x+7 in terms of functional polynomial taking h=2 and find its differences. 

             h=2 vDk; NghJ f(x) = x
3
-3x

2
+5x+7-d; gy;YWg;G rhHGfspd; cWg;Gfshf tptupj;J mjd;  

      tpj;jpahrj;ijf; fhz;f. 
 

22. Using Lagrange’s formula; fit a polynomial to the data and find 𝑦 at 𝑥 = 2. 

𝑥 0 1 3 4 

𝑦 -12 0 6 12 

   Nyf;uhQ;-d; tha;ghl;bid gaz;gLj;jp Nkw;fz;l jftYf;F gy;YUg;G Nfhit kw;Wk; 𝑥 = 2 -y;  
 

   𝑦 -d; kjpg;ig fhz;f. 

 

23.  Find the maximum and minimum values of y from the table below. 

X 0 1 2 3 4 5 

Y 0.00 0.25 0.00 2.25 16.00 56.25 

             Nkw;fz;l tptuq;fSf;F y-d; ngUk kw;Wk; rpWk kjpg;igf; fhz;f  
 

24.  Evaluate: I =  𝑙𝑜𝑔𝑒
5.2

4
𝑥𝑑𝑥  by using i) Trapezoidal rule ii) simpson’s both rules. 

               I =  𝑙𝑜𝑔𝑒
5.2

4
𝑥𝑑𝑥  – ia kjpg;gpLf. m) bugprha;ly; tpjp. M)rpk;rdpd; ,uz;L tpjpfs;. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Solve: தீர்க்க:  𝑝2 − 5𝑝 + 6 = 0. 

2. Find the general solution of  𝑦 − 𝑝𝑥  𝑝 − 1 = 𝑝. 

 𝑦 − 𝑝𝑥  𝑝 − 1 = 𝑝 என்ற  ச஫ன்பாட்டின்  பபாதுத் தீர்வைக் காண்க.  

3. Solve :தீர்க்க : 𝐷2 − 3𝐷 + 4  𝑦 = 0. 

4. Find the particular integral of  𝐷2 − 2𝐷 + 1 𝑦 = 𝑒𝑥 . 

        𝐷2 − 2𝐷 + 1 𝑦 = 𝑒𝑥 - ன் சிறப்புத் தீர்வு காண்க. 

5. Solve: தீர்க்க:   𝑥2 𝑑2𝑦

𝑑𝑥2
+ 3𝑥

𝑑𝑦

𝑑𝑥
+ 𝑦 = 0. 

6. Check the condition of integrability in the equation  𝑦2 + 𝑦𝑧 𝑑𝑥 +  𝑥𝑧 + 𝑧2 𝑑𝑦 +  𝑦2 − 𝑥𝑦 𝑑𝑧 = 0. 

 𝑦2 + 𝑦𝑧 𝑑𝑥 +  𝑥𝑧 + 𝑧2 𝑑𝑦 +  𝑦2 − 𝑥𝑦 𝑑𝑧 = 0 என்ற ச஫ன்பாட்டின் பதாவக஬டீ்டிற்கான நிபந்தவனவ஬ 
சரிபார்க்கவும். 

7. Solve :தீர்க்க :𝑝2 + 𝑞2 = 4. 

8. Solve :தீர்க்க :𝑝𝑥 + 𝑞𝑦 = 𝑧. 

9. Solve :தீர்க்க : 𝐷2 − 4𝐷𝐷′ + 4𝐷′2 𝑧 = 0. 

10. Find the particular integral of  𝐷2 − 2𝐷𝐷′ + 𝐷′2 𝑧 = cos 𝑥 − 3𝑦 . 

       𝐷2 − 2𝐷𝐷′ + 𝐷′2 𝑧 = cos 𝑥 − 3𝑦 -ன் சிறப்புத் தீர்வு காண்க. 

11. Solve :தீர்க்க :𝑧 = 𝑝𝑥 + 𝑞𝑦 +
𝑝

𝑞
− 𝑝. 

12. Solve :தீர்க்க : 𝐷2 − 6𝐷 + 9  𝑦 = 0. 
 
 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Solve: தீர்க்க:    𝑥𝑝2 − 2𝑦𝑝 + 𝑥 = 0. 

14. Solve :தீர்க்க : 𝐷2 − 2𝐷 + 1 𝑦 = 𝑒𝑥cos 𝑥. 

15. Solve: தீர்க்க:     𝐷2 − 4𝐷 + 4 𝑦 = 𝑒2𝑥(𝑥 + 1)2. 

16. Find the complete integral of 𝑝3 + 𝑞3 = 8𝑧. 

       𝑝3 + 𝑞3 = 8𝑧 –ன் முழுமைத் தீர்வு காண்க. 
17. Find the singular solution of  𝑧 = 𝑝𝑥 + 𝑞𝑦 + 𝑝2 − 𝑞2. 

𝑧 = 𝑝𝑥 + 𝑞𝑦 + 𝑝2 − 𝑞2 என்ற  ச஫ன்பாட்டின்  rpwg;Gj; தீர்வைக் காண்க. 

18. Solve :தீர்க்க : 𝐷2 − 3𝐷 + 2 𝑦 = 𝑒𝑥(1 + 𝑥). 

19. Solve: தீர்க்க:     (𝐷2 − 2𝐷𝐷′)𝑧 = 𝑥3𝑦. 

 

 



 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Find the singular solution of 𝑦 = 𝑥𝑝 +  𝑝2 + 1. 

𝑦 = 𝑥𝑝 +  𝑝2 + 1 என்ற  ச஫ன்பாட்டின்  தனித்  தீர்வைக் காண்க. 

21. Using Method of variation of parameter,solve 
𝑑2𝑦

𝑑𝑥 2
+ 4𝑦 = 4 tan 2𝑥. 

பண்பளமைைாறுபாடு முமறமை பைன்படுத்தி 𝑑
2𝑦

𝑑𝑥 2 + 4𝑦 = 4 tan 2𝑥- ஐ தீர்க்க. 

22. Solve: தீர்க்க:      (2𝑥 + 3)2  
𝑑2𝑦

𝑑𝑥2 −   2𝑥 + 3 
𝑑𝑦

𝑑𝑥
−  12𝑦 = 6𝑥. 

23. Solve :தீர்க்க : 𝑚𝑧 − 𝑛𝑦 𝑝 +  𝑛𝑥 − 𝑙𝑧 𝑞 =  𝑙𝑦 − 𝑚𝑥 . 

24. Solve: தீர்க்க:       𝐷2 − 3𝐷𝐷′ + 2𝐷′2 = sin 𝑥 cos 𝑦. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define laplace Transforms.   
yhg;yhrpd; cUkhw;Wj;jpid tiuaW.  

2. Find L(e
2t

 +sin2t). 

L(e
2t

 +sin2t) If; fhz;f.  

3. Find  .
94

1
2

1

















s

s

s
L  

















94

1
2

1

s

s

s
L  If; fhz;f.  

4. Find .
4)3(

3
2

1














s

s
L  














4)3(

3
2

1

s

s
L  If; fhz;f.    

5. State Fourier integral theorem. 
           /g+upaH njhifaPL Njw;wj;ijf; $Wf. 

6. State Parseval’s identity. 
          ghu;rty; Kw;nwhUikia $Wf. 

7. Write down the formula for Fourier series.  

∴G+hpahpd; njhlh; tha;g;ghl;bid vOJf.  

8. If F[f(x)] = F(s) Prove that F[f(x+a)] = e
-iax 

 F(s).  

F[f(x)] = F(s) vdpy; F[f(x+a)] = e
-iax 

 F(s) vdf; fhl;Lf.  

9. Define odd function. 
           xw;iwr;rhHG tiuaW. 

10. Define Half-range cosine series.  
           miu ,ilntsp nfhird; njhliu tiuaW.        

11. Evaluate: kjpg;gpLf:  .3cos 2 tL   

12. Evaluate: kjpg;gpLf:  .
)5(

5
3

1














s

s
L    

 

 

 
 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Find ).sin( 2 tteL t
  

       
)sin( 2 tteL t
  -If; fz;Lgpb.  

       14. Find .
4)3( 2

1














s

s
L

 

                  
 













4)3( 2

1

s

s
L -If; fhz;f. 



 
15. Find the Fouries Cosine Transform of f(x) = e

-ax
 . 

f(x) = e
-ax  -d;  ∴G+hpah; nfhird; cUkhw;wj;ijf; fhz;f. 

16. Find the Fourier series of the function f (x) = x in the interval –π ≤ x ≤ π .    

           f(x) = x  f;F –π ≤ x ≤ π  vd;w ,ilntspapy; /g+upaH njhliuf; fhz;f. 

17. Obtain a Fourier sine Series for f(x) = x
2
 in the range [0,].  

[0,]  ,ilntspapy ; f(x) = x2  -d; ∴G+hpah; ird;  njhlh;iu fhz;f. 

     18. Find  attL sin  .  

            attL sin -If; fhz;f. 

19. Express f(x) = x as a sine series 0<x<. 

f(x) = x vd;w   rhh;Gf;F 0<x<  vd;W ,ilntspapy; ird; njhliu tphpTgLj;Jf.  

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Evaluate: kjpg;gpLf:   .4sin2 tetL t
 

21. Using Laplace transform solve: 554
2

2

 y
dt

dy

dt

yd
 given y(0) = 0 , y ’(0) = 2. 

           yhg;yh]; cUkhw;wj;ijg; gad;gLj;jp jPHf;f: 554
2

2

 y
dt

dy

dt

yd
  ,q;F y(0) = 0 , y ’(0) = 2. 

22. Find the Fourier transform of 









ax

axx
xf

||,0

||,1
)(

2

 and hence prove that .
16

3

2
cos

sincos

0

3










 



dx
x

x

xxx
 

         








ax

axx
xf

||,0

||,1
)(

2

-d; G+hpad; cUkhw;wj;ij fz;L 

16

3

2
cos

sincos

0

3










 



dx
x

x

xxx
vd ep&gp. 

23. Express f (x) = x as a Fourier series with  the interval (0 , 2π). 

            f (x) = x - f;F (0 , 2π)  vd;w ,ilntspapy; /g+upaH njhliuf; fhz;f.      

24. Find the Fourier Sine Series for the function 
axexf )(  for  x0  where a – is Constant.  

 x0  vd;W ,ilntspapy; 
axexf )(  vd;w rhh;Gf;F  ∴G+hpahpd; ird; njhliu fhz;f 

,q;F a  vd;gJ khwpyp.  
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. What is a string constant? Give an example.  

ru khwpyp vd;why; vd;d? xU vLj;Jf;fhl;L jUf. 

2. Give the categories of the C operators. 

C nkhopapy; cs;s nraypfspd; tiffisf; $Wf?  

3. Write the general format of a simple if  statement. 

vspa if  fl;lisapd; nghJ tbit vOJf. 

4. Why do you need break statement in switch case? 

switch case-y; break  fl;lisapd; mtrpak; vd;d? 
5. Write the general from of the ‘for’ loop. 

‘for’ klf;fpd; nghJ tbtj;ij vOJf. 

6. Name the common operations performed on character strings. 

vOj;Jf;fshyhd ruq;fspy; ifahsg;gLk; nghJthd nray;fisf; $Wf. 

7. What do you mean by recursive function? 

kPs;tUrhHG vd;gJ vd;d? 

8. What is the use of strlen() function? 

strlen() rhHgpd; gad; vd;d? 

9. What is the use of ‘getc’ function? Give an example. 

‘getc’ nraw;$wpd; gad; vd;d? vLj;Jf;;fhl;L jUf. 

10. Write the General format of sending a copy of a structure to the called function. 

                 கட்டமைப்பின் நகமல அமழக்கப்பட்ட சார்பிற்கு  அனுப்பும்பபாது பபற்றுள்ள  

                 பபாதுவடிவத்மை  எழுதுக. 

11. Write the difference between while loop and do-while loop. 

while tiy kw;Wk; do-while tiy ,tw;wpilapyhd NtWghL ahJ? 

12. What are the categories of user defined functions? 

gadH tiuaWf;Fk; rhHgpd; gy;tiffs; ahit? 
 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Briefly explain various data types in C Language and specify its range. 

C nkhopapYs;s ntt;Ntwhd jutpdq;fisAk; mtw;wpd; vy;iyfisAk; RUf;fhkhf tpthp. 

14. Write a C program using for loop to find sum of n given numbers. 

nfhLf;fg;gLk; vNjDk; n vz;fspd; $Ljiy fo rtiyia gad;gLj;jp fhz;f. 
15. How two dimensional array’s are intialized? – Explain. 

            இரு பரிைாண அணிகள்  எவ்வாறு ஆரம்ப ைைிப்படீு  பசய்யப்படுகிறது என்பமை விவரி. 

 

 



 

16. Write a recursive function to find factorial of a non-negative integer. 
Fiwaw;w nka;naz;zpd; fhuzpa ngUf;fk; fhz xH kPs;tU rhHig vOJf. 

17. Write brief note on file operations. 

 Nfhg;Gfis nrayhf;fk; nra;jy; gw;wpa rpWFwpg;G tiuf. 

18. Write a short note on formatted input and output. 

newpgLj;jg;gl;l cs;sPL kw;Wk; ntspaPL gw;wp rpWFwpg;G tiuf. 

19. Discuss briefly categories of functions in C Language.  

C nkhopapy; gy;NtW tpjkhd nray;$Wfis gw;wp rpW Fwpg;G tiuf. 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Explain data types in C. 

C nkhopapy; cs;s jutpdq;fis tpthp. 

21. Write a C program to generate a Fibonocci series. 

gpNghNdh]p njhliu gpwg;gpf;f C nkhopepuiy vOJf. 

22. Write C Language program to multiply and print two 3 x 3 matrices of integers. 

,uz;L 3x3 thpirAil mzpfis ngUf;fp mr;rpl epuiy C nkhopapy; vOJf. 

23. Write a C program to compute the value of exp(x). 

exp(x) -d; kjpg;igfhz C nkhop epuiy vOJf. 

24. Explain structures and functions with examples. 

                  கட்டமைப்புகள் ைற்றும் சார்புகமள எடுத்துக்காட்டுகளுடன் விளக்குக.      
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define: Vector space. 
ntf;lH ntsp–tiwaW. 

2. Prove that L(S) is a subspace of  V. 

       L(S) vd;gJ V d; cs;ntsp vd epWTf.   

3. If dimFV = m then find the dim F Hom(V, V). 

 dimFV = m vdpy; dimFHom(V, V)-I fhz;f. 
4. Let W is a subspace of an inner product space V,show that the orthogonal complement of W, is a subspace of V. 

   cs;ngUf;Fntsp V-apd; cs;ntsp W vdpy; W-d; nrq;Fj;J epug;gpAk; XH cs;ntsp vdf;fhl;L. 
5. Define: Algebra over F. 

      F-d; kPJ my;[Pg;uh–tiwaW. 
6. If V is finite dimensional over F, and if T A(V) is right invertible then show that it is invertible. 

F-d; kPJ V KbTW ghpkhzk; cilaJ NkYk; T A(V) tyJ Nehplf;$baJ vdpy; mJ Nehplf;$baJ 
vdf;fhl;L. 

7. Let A = 
















 6116

100

010

.  Show that A
3
 – 6A

2
 + 11A – 6 = 0. 

Nkw;fz;l mzp A-f;F A
3
 – 6A

2
 + 11A – 6 = 0 vdf;fhl;L. 

8. Define: Similar linear transformations. 
xj;j Nehpay; cUkhw;wk; - tiwaW. 

9. Define: Hermitian matrix. 
n`Hkp\pad;mzp- tiwaW. 
 

10. State Cayley-Hamilton theorem. 
nfa;yp-`hkpy;ld; Njw;wj;ijvOJf. 
 

11. If V is finite-dimensional over F then prove that any two bases of V have the same number of elements. 

       F-d; kPJ V KbTWghpkhzk; cilaJ vdpy; V-d; ve;j ,U mbf;fzKk; rkvz;zpf;ifapyhd  
   cWg;Gfisf; nfhz;bUf;Fk; vd ep&gp. 

12. Write the matrix (A) as the sum of symmetric and skew-symmetric matrices, where A = 






 

01

12
. 

Nkw;fz;l mzp A-I rkr;rPH kw;Wk; vjpHrkr;rPH mzpfspd; $Ljyhf vOJf. 
 
 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Let S be a nonempty subset of a vector space V. Prove that L(S), the linear span of S, is a subspace of V. 

ntf;lHntsp V-d; ntw;ww;w cl;fzk; S vd;f. S-d; NehpaNrHf;if L(S) vd;gJ V-d; cs;ntsp vd 
ep&gp. 

14. If u, v Vand ,  F, prove that (u + v,u + v) =  (u,u) +   (u,v) +  (v, u) +   (v, v).  

      u, v V kw;Wk; ,  F vdpy; (u + v,u + v) =  (u,u) +   (u,v) +  (v, u) +   (v, v) vd ep&gp. 

15. If V is finite dimensional vector space over F then for S, T A(V) prove that r(TS)  r(T). 

F kPJ KbTW ghpkhzKila ntf;lHntsp V kw;Wk;; S,T A(V) vdpy; r(TS)  r(T) vd ep&gp. 

 



 

16. Prove that the relation of similarity is an equivalence relation. 
Xj;jNehpay; cUkhw;wk; vd;w njhlHG XH rkhdj; njhlHG vd ep&gp. 

17. Prove that (i) if A is Hermitian, then iA is skew Hermitian. (ii) If A is skew-Hermitian then iA is Hermitian. 

(i)A n`Hkp\pad; vdpy; iA vjpH n`Hkp\pad; vd ep&gp. (ii) A vjpH-n`Hkp\pad; vdpy; iA 
n`Hkp\pad; vd ep&gp.  

18. If v1, v2, . . . . ., vn are in a vector space V, then prove that either they are linearly independent or some vk is a 

linear combination of the preceding ones v1, v2, . . . . ., vk-1. 

      v1, v2, . . . . ., vn vd;gd ntf;lHntsp V-apYs;s ntf;lHfs; vdpy; mit Nehpay; rhuhjjhfNth     

   my;yJ VNjDk; xU vk mjw;F Ke;ija ntf;lHfs; v1, v2, . . . . ., vk-1 d; Nehpa NrHg;ghfNth ,Uf;Fk;  

   vd ep&gp. 

19. State and prove the parallelogram law. 
,izfu tpjpia vOjp ep&gp. 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. If V is a finite-dimensional and if W is a subspace of V, prove that W is finite-dimensional, dim W  dim V and 

dim V/W = dim V – dim W. 

V KbTWghpkhzk; nfhz;lJ kw;Wk; Wmjd; cs;ntsp vdpy; W KbTW ghpkhzk; nfhz;lJ vd 

ep&gp. NkYk; dim W  dim V kw;Wk; dim V/W = dim V – dim W vdf;fhl;L.;;  

21. State and prove Schwarz inequality. 
   ];thH]; rkdpd;ikia vOjp ep&gp. 

22. If A is an algebra with unit element, over F, then prove that A is isomorphic to a subalgebra of A(V) for some  

       vector space V over F.  

A vd;gJ F d; kPJ myF cWg;Gld; $ba my;[pg;uh vdpy; F d; kPJ mike;j VNjDk; xU   

ntf;lhh; ntsp V apDila A(V) apd; cs; my;[pg;uhtpw;F A rk xg;GikahdJ vd epWTf. 

 

23. If T A(V) has all its characteristic roots in F then prove that there is a basis of V in which the matrix of T is 

triangular. 

T  A(V)d; vy;yh rpwg;gpay;G %yq;fSk; F-y; cs;snjdpy; V-f;F cs;s xU mbf;fzj;jpy; mzp T 

Kf;Nfhz tbtpyhdJ vd ep&gp.  

24. Find the characteristic equation of the matrix A = 

2 0 1

0 2 0

1 0 2

 
 
 
 
 

, and hence determine its inverse. 

Nkw;fz;l mzpapd; rpwg;gpay;G rkd;ghl;il fhz;f.  NkYk; mt;tzpapd; NeHkhiw fhz;f. 
 

 

 

 

E - Mail Id for Uploading Answer Sheet 

mathsdepartment@lngovernmentcollege.com  

 



 LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI – 601 204 

APRIL - 2021 SEMESTER EXAMINATIONS 

  VI SEMESTER – B.Sc., MATHEMATICS                                                         

   Paper Code : 17UGM6G                                                   Title of the Paper : Real Analysis - II 
    

   Date : 06.05.2021 FN               Time : 3 Hours                                 Maximum Mark:75 Marks                                                                        

 

 

PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define: open set. 
      jpwe;j fzk; tiuaW.  
 

2. Define nowhere dense set and give an example. 
      vq;Fk; mlHj;jpaw;w fzk; tiuaW. kw;Wk; vJj;Jfhl;L jUf.  

3. Define: Totally bounded set. 
      KO tuk;Gila fzk; tiuaW.  

4. Define: complete metric space 
      KOikahd ahg;Gntspia tiuaW.  

5. Define: compact metric space. 
      mlf;fkhd ahg;Gntspia tiuaW.  

6. Define: Bounded set. 
      tuk;Gila fzk; tiuaW.  

7. Define: Riemann integral. 
      uPkhd; njhifaply; tiuaW.  

8. Compute U[f:σ ] for f(x) = x in [0>1] kjpg;G fhz;f.  

9. Write Darbox property. 
 lhh;ghf;]; gz;gpid vOJf. 

10. State the Maclaurin Series.  
      nkf;yhupd; njhliu $W. 

11. Define: Contraction map. 
      RUf;fr;rhHG tiuaW.  

12. Define: Roll's theorem. 
      Nuhy;]; Njw;wj;ij tiuaW.  
 

 

 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Prove that, If G1 and G2 are open subsets of the metric space M. Then G1ՈG2 is also   open. 

            G1 kw;Wk; G2 vd;gd ahg;Gntsp M -d; jpwe;j cl;fzq;fs; vdpy; G1ՈG2-k; jpwe;jJ vd ep&gp.  
14.  If A1 and A2 are connected subsets of a metric space M and if A1Ո A2 ≠ ϕ, then prove that A1UA2 is    

 connected. 

      ahg;Gntsp M -d; A1 kw;Wk;  A2 vd;gd ,ize;j cgfzq;fs; NkYk; A1Ո A2 ≠ ϕ  vdpy;     
              A1UA2 -k; ,ize;j fzk; vd epWTf.  

15.  If the real valued function f is continuous on the compact metric space M , then prove that f attains a   

 maximum value at some point of M. 

fr;rpjkhd ahg;Gntsp M -d; kPJ nka;kjpg;G rhHG f MdJ njhlHr;rpahdJ vdpy;  M -y;  
          VNjDk; rpy Gs;spfspy; kPg;ngU kjpg;ig milAk; vd epWTf. 

16.  If 𝑓 ∈ Ɍ[a,b] and a<c<b then, prove that 𝑓 ∈ Ɍ[a,b] , 𝑓 ∈ Ɍ[c,b] and  
b

a

f = 
c

a

f + 
b

c

f . 

             𝑓 ∈ Ɍ[a,b]  kw;Wk a<c<b vdpy; 𝑓 ∈ Ɍ[a,b] , 𝑓 ∈ Ɍ[c,b] .   மேலும் 
b

a

f = 
c

a

f + 
b

c

f  vd;gij epWTf.  

 
 
 



 
17.  State and prove Second fundamental theorem of calculus. 

  Ez;fzj;jpd; ,uz;lhtJ mbg;gil Njw;wj;ij vOjp ep&gp.  
18.  If E is any subset of a metric space M. Then prove that Ē is closed. 

  ahg;Gntsp M-d;  VNjDk; xU cl;fzk; E vdpy;  Ē %ba fzk; vd epWTf. 

19.  If 𝑓 ∈ Ɍ[a,b] and λ ∈ Ɍ.Then, prove that 
b

a

f = 
b

a

f . 

    𝑓 ∈ Ɍ[a,b] kw;Wk; λ ∈ Ɍ vdpy; 
b

a

f = 
b

a

f ; vd epWTf. 

 

 

 

 

 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Prove that, the real valued function f is continuous at a ∈  Ɍ
1
 if 

n
lim xn = a implies 

n
lim  f ( xn) = f(a). 

nka; kjpg;Ngw;Fk; rhHG  f ஆனது a ∈  Ɍ
1 யிடத்து njhlHr;rpahdjhf ,Uf;f NjitahdJk; kw;Wk; 

      NghJkhdJkhd epge;jid 
n

lim  xn = a vdpy;
n

lim f ( xn) = f(a) MFk; . 

21. The subset A of Ɍ
1
 is connected if and only if whenever a∈A,  b ∈A with a<b then c ∈ A for any c such that a 

< c < b. 

A vd;w Ɍ
1 -d; cl;fzk; ,ize;jhf NjitahdJk; kw;Wk; NghJkhdJkhd fl;Lg;ghLfs;  a∈A,  

 b  ∈ A kw;Wk; a < c < b  vdpy; c ∈ A ,Uf;Fnkd ep&gp.  
22.  If metric space M has Heine - Borel property. Then, prove that M is compact. 

 ahg;Gntsp M ஆனது n`d; Nghuy; gz;gpid ngw;wpUe;jhy; M ஆனது fr;rpjkhd ahg;Gntsp vd  
 epWTf. 

23.  Let f be a bounded function on the closed bounded interval [a,b]. Prove that f ∈ Ɍ[a,b] if and only if for each 

𝜀 > 0 there exists a subdivision  σ of [a,b]. Such that U [f: σ] ≤ L[f: σ] + 𝜀. 

f ஆனது [a,b] என்ற %ba  ,ilntspapy; tuk;GilaJ vdpy; f ∈ Ɍ[a,b] Mf ,Uf;f NjitahdJk;  

kw;Wk; NghJkhdJkhd epge;jid xt;nthU 𝜀 > 0 f;Fk; U[f: σ] ≤ L[f: σ] +  𝜀 vd;wthW σ என்ற 
[a,b] -d; xU cl;gpupT ,Uf;Fk; vd epWTf.  

24.  Assume that f has derivative at c  ∈ R
1
 and g has a derivative at f(c). Prove that ϕ = R. f has a derivative at   

   c and  ϕ ′(c) = g ′[ f (c) ] f′(c). 

  c  ∈ R
1
- y; f MdJ tiff;nfO nfhz;Ls;sJ. g MdJ  f(c)-y; tiff;nfO nfhz;bUe;jhy; ϕ = R.  

  f vd;gJ c- y; tiff;nfO  ngw;wpUf;Fk; vdTk; ϕ′(c) = g′[ f (c) ] f ′(c)vd epWTf. 
 

 

 

 

Mail ID for Uploading the Answer Sheets: 

 

mathsdepartment@lngovernmentcollege.com 
 

 



 LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI – 601 204 

APRIL – 2021 SEMESTER EXAMINATIONS 

  VI SEMESTER – B.Sc., MATHEMATICS                                                         

   Paper Code : 17UGM6I                                                             Title of the paper : Complex Analysis 
 

 

   Date :07.05.2021  FN                                     Time : 3 Hours                     Maximum Mark:75 Marks 

                                                                       
 

PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Define harmonic function. 
,irr;rhu;G tiuaW. 

2. Define limit of the function f(z). 

rhu;G f(z) d; vy;iyia tiuaW. 
3. In which points 𝑤 = 𝑒𝑧  becomes conformal? 

𝑤 = 𝑒𝑧  ve;nje;j Gs;spfspy; ,zq;Fk; Nfhu;j;jy; MfpwJ? 

4. Find the fixed points of the transformation 𝑤 =
1

𝑧
. 

𝑤 =
1

𝑧
 vd;w cUkhw;wj;jpd; epiyGs;spfisf; fhz;f. 

5. State Liouville's theorem. 
ypNahtpy;ypd; Njw;wj;ij $Wf. 

6. State Cauchy-Goursat theorem. 

Nfhrp – Fu;rhu;l; Njw;wj;ij $Wf. 
7. State Cauchy residue theorem. 

Nfhrp vr;rj; Njw;wj;ij $W. 
8. Define isolated singular point. 

jdpahd xUik Gs;sp tiuaW. 

9. Evaluate : kjpg;gpLf:   
2

0
1

dx

x




 . 

10. Define improper integral. 
Kiwapy;yh njhifaPL tiuaW. 

11. State maximum modulus principle. 
kPg;ngU kl;Lf;nfhs;ifia $Wf. 

12. Find 
2

lim
z

z i

z i



 .
 

2
lim
z

z i

z i




 ia fhz;f. 

 

 
 

 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Expand 
1

1

z

z




 as a Taylor series about 0z  . 

1

1

z

z




 ia 0z   vd;w Gs;spaplj;J nla;yu; njhlupy; tpupthf;Ff. 

14. Find the bilinear transformation which maps the points 𝑧 = −1, 1, ∞ to 𝑤 = −𝑖, −1, 𝑖. 

      𝑧 = −1, 1, ∞ vd;w Gs;spfspypUe;J 𝑤 = −𝑖, −1, 𝑖 vd;w Gs;spfSf;F ,U top Neupa cUkhw;wj;ij   

     fhz;f.  
15. State and prove Liouville’s theorem. 

   ypNahtpy;ypd; Njw;wj;ij $wp epWTf. 
 
 



 

16. Find the residue of 
2

2 2

z

z a
 at 𝑧 = −𝑖𝑎. 

𝑧 = −𝑖𝑎 vd;w ,lj;J 
2

2 2

z

z a
d; vr;rj;ijf; fhz;f. 

17. Show that 𝑢 𝑥, 𝑦 = 𝑥2 − 𝑦2 is a harmonic function and find the analytic function 𝑓(𝑧). 

      𝑢 𝑥, 𝑦 = 𝑥2 − 𝑦2 vd;gJ xU ,irr; rhu;G vdf; fhl;Lf NkYk; gFKiw rhu;G 𝑓(𝑧) ia fhz;f. 
18. Prove that 𝑓 𝑧 = 𝑒𝑥(𝑐𝑜𝑠 𝑦 − 𝑖 𝑠𝑖𝑛 𝑦) is nowhere differentiable 

       𝑓 𝑧 = 𝑒𝑥(𝑐𝑜𝑠 𝑦 − 𝑖 𝑠𝑖𝑛 𝑦) vq;Fk; tifgLj;j KbahJ vd epWTf. 
19. Explainthe duties and rights of agent. 

 

 
 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 
 

20. Derive C-R equations in polar form. 

JUt mr;Rfspd; tbtpy; C-R rkd;ghLfis tUtp. 

21. Discuss the transformation 𝑤 = 𝑧2. 

      𝑤 = 𝑧2 vd;w cUkhw;wj;jpid Ma;f. 
22. State and prove Cauchy’s integral formula. 

   Nfhrpapd; njhif #j;jpuj;ijf; $wp epWTf. 
23. State and prove Cauchy’s residue theorem. 

Nfhrp vr;rj; Njw;wj;ijf; $wp epWTf. 

24. Evaluate: kjpg;gpLf:   
2

0
2 cos

d




 . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

E - Mail Id for Uploading Answer Sheet 

mathsdepartment@lngovernmentcollege.com  

 



 LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI – 601 204 

APRIL - 2021 SEMESTER EXAMINATIONS 

 II SEMESTER – B.Sc., MATHEMATICS 

   Paper Code : 17UHA2A                                                         Title of the paper : Allied Physics - II 
 

 

   Date :28.06.2021 FN                                     Time : 3 Hours                    Maximum Mark:75 Marks       

                                                                 
 

PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Explain briefly how optical flatness is determined. 

     xsp rkjskhf;Fjy; gw;wp RUf;fkhf tpsf;Ff. 

2. What is meant by double refraction? 

,ul;il tpyfy; vd;why; vd;d? 

3. State Pauli’s exclusion principle. 

gTypapd; jtph;f;ifj; jj;Jtj;ijf; $Wf. 

4. Define  Bohr magneton and give its unit. 

Nghh; Nkf;ndl;lhid tiuaWj;J mjd; myfpidf; nfhL. 

5. What are magic numbers? 

kha vz;fs; vd;git ahit? 

6. Write a short note on thermonuclear reactions. 

ntg;g mZf;fU tpidfis gw;wp rpW Fwpg;G tiuf. 

7. Write the principle of nuclear reactor. 

mD ciyapd; jj;Jtj;ij vOJf. 

8. Write the relationship between mass defect and binding energy. 

epiw Fiwghl;bw;Fk; gpizg;ghw;wYf;Fk; cs;s njhlh;ig vOJf.  

9. State the principle of feedback. 

kpd; gpd;D}l;lj;jpw;fhd jj;Jtj;ij jUf. 

10. Write the expression for length contraction 

 ePsf;FWf;fj;jpw;fhd Nfhitia vOJf.  

11. Write the mathematical form of De Morgan’s theorem.  

B khh;fd; Njw;wq;fspd; fzpj tbtj;ij vOJf 

12. Obtain relation between Mass defect and Binding energy. 

epiw FiwghL kw;Wk; gpizg;G Mw;wYf;fhd njhlHig ngWf. 
 
 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Describe Fresnel’s explanation for rectilinear propagation of light. 

xspapd; Neh;f;Nfhl;L guTjYf;fhd  g;udypd; tpsf;fj;ij tpthp.  

14. Explain the Fresnel’s explanation of rectilinear propagation of light. 

xsp NeH Nfhl;by; guTjy; gw;wpa /g;uney; tpsf;fj;ij $Wf. 

15. Explain the various quantum numbers associated with Vector atom model. 

ntf;lh; mZ khjphpapy; cs;s ntt;NtW Fthz;lk; vz;fis tpthp. 

 

 

 

 

 



 
16. Explain the concept of liquid drop model of nucleus. 

mZit gw;wpa jputj;Jsp khjpupapd; nfhs;ifia tpsf;Ff. 
 

17. Using Schrodinger equation solve the problem of particle in a box. 

     ];Nuhbq;fhpd; rkd;ghl;ilg; gad;gLj;jp ngl;bapYs;s Jfspd; epiyf;F jPh;T fhz’.  
 

18. Deduce the Schrodinger equation for a particle in a box. 

ngl;bapy; cs;s Jfs; gw;wpa Nrhbq;fH rkd;ghl;il jUf. 
 

19. Discuss action of half subtractor. 

    miuf; fopg;ghdpd; nray;ghl;il tpsf;Ff. 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. With suitable diagram, describe the Michelson Interferometer method to determine the velocity of light. 

 cupa glj;Jld; ikf;fHrd; FWf;fPl;L khdp Kiwapy; xspapd; jpirNtfk; fhDjiy tptupf;f. 

21. Describe Stern and Gerlach experiment and discuss the importance of the results obtained. 

     ];nlh;d; kw;Wk; nfh;yhf; Nrhjidia  tpthp kw;Wk; ,r;Nrhjidapd; Kbtpd;  

     Kf;fpaj;Jtj;ij  tpthjp. 

22. With suitable diagram, explain the construction and characteristics of GM counter. 

cupa glj;Jld; GM  vz;zpapd; fl;likg;G kw;Wk; rpwg;gpay;Gfis tpsf;Ff. 

23. Derive the Lorentz transformation equations. 

     yhud;]; khw;wr; rkd;ghLfis tUtpf;f.  

24. Show that NOT and NAND gates are universal building blocks. 

NOT kw;Wk; NAND thapy;fs; nghJ thapy;fshf gad;gLfpwJ vd fhz;gp. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define Simple Harmonic Motion. 

rPupir ,af;fk; vd;gjid tiuaWf;f.  

2. Mention the applications of ultrasonic waves.

kPnahyp miyfspd; gad;ghLfisf; Fwpg;gpLf.. 

3. Define co-efficient of viscosity and write its unit and dimension. 

பாகியல் எண்ணை வணையறு, மேலும் அதன் அலகு ேற்றும் பரிோைத்ணத எழுதுக. 

4. Define elastic constants. 

 ேீட்சி ோறிலி – வணையறு. 

5. Define coefficient of Viscosity. 

ghfpay; vz; tiuaWf;f. 

6. State the second law of thermodynamics 

ntg;g ,af;ftpaypd; ,uz;lhtJ tpjpia $Wf. 

7. State Biot-savart’s  Law. 

பயாட் – சாவர்ட் விதிணயக் கூறுக.  

8. Write the different types of switches. 

சுவிட்சுகளின் வணககணள எழுதுக. 

9. Give the reason for formation of 'Coma'  

Nfhkh cUthtjw;fhd fhuzj;ij jUf. 

10. What is chromatic aberration? 

epwg;gpwo;r;rp vd;why; vd;d?  

11. Give the results of Joule-Kelvin porous plug experiment. 

ஜலீ் - ககல்வின் நுண் துணள மசாதணையின் முடிவுகணளத் தய௃க. 

12. What is a circuit breaker? 

சுற்று முறிப்பான் என்றால் என்ை? 
 

 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Explain the working of a Melde’s string arranged in transverse mode. 

FWf;F mjpu;T Kiwapy; itf;fg;gl;Ls;s nky;B]; cgfuzj;jpd; nray;ghl;il tpthpf;f.  

14. Describe the burette method to compare the viscosities of two liquids. 

பியூகைட் முணறயில் இைண்டு திைவங்களுக்கிணைமய உள்ள பாகியல்  
எண் ஒப்பிடுதணல விவரி. 



 
 

15. Describe the liquefaction of air using Linde’s process. 

ypz;Nlapd; Kiwiag; gad;gLj;jp fhw;iw jputkhf;Ftij tpthpf;f. 

 

16. Explain the Biot savart’s law in the case of current carrying conductor. 

ஒய௃ ேின்மைாட்ைம் கசல்லும் கைத்திணயப் பற்றிய பயாட் – சாவர்ட் விதிணய விளக்குக. 
 

17. Explain the construction and working of a direct vision spectroscope with a diagram. 

Neh;f;fhl;rp epwkhiykhdpapd; mikg;igAk; mJ Ntiy nra;Ak; tpjj;ijAk; tpthpf;f.  
 

18. Obtain an expression for the energy of a charged capacitor. 

ேின்னூட்ைப்பட்ை ேின்மதக்கியின் ஆற்றலுக்காை மகாணவணயப் கபறுக. 
 

19. What are the requirements  of a good auditorium?  Explain them. 

ey;y fiyauq;fj;jpw;Fj; Njitahdit ahit?  mtw;iw tpsf;Ff. 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Derive an expression for the resultant motion of a particle subjected to two simple harmonic motions of a 

same period at right angles.  Discuss some special cases 

xNu miyT Neuk; nfhz;l ,U rPupir ,af;fq;fs; xd;Wf;nfhd;W nrq;Fj;jhf xU Jfspd; kPJ 

nray;gLk; NghJ tpisAk; njhFgad; ,af;fj;jpw;fhd Nfhitiaj; jUtp.  xU rpy  rpwg;G 

Njh;TfisAk; tpthjp.  

21. Obtain Poiseuille’s formula for the flow of liquid through a capillary tube. 

நுண்புணழ குழாய் வழிமய பாயும் திைவம் ஒன்றிற்காை பாய்சூலின் சேன்பாட்ணை கபறுக. 

22. Describe with theory about the porous plug experiment to study Joule-kelvin effect. 

[{y; - nfy;tpd; tpisit Muha Nkw;nfhs;sg;gLk; Ez;Jis milg;G Nrhjidia Njitahd 

nfhs;ifAld;  tpsf;Ff. 

23. Describe an expression for the loss of energy on sharing charges between two capacitors. 

இய௃ ேின்மதக்கிகளுக்கிணைமய ேின்னூட்ை பகிh ;வு நிகழும் மபாது ஏற்படுகின்ற ஆற்றல் இழப்பிற்காை 
மகாணவணயத் தய௃வி. 

24. Derive the condition for the combination of two thin prisms to produce deviation without dispersion. 

,U nky;ypa Kg;gl;lfq;fs; ,ize;J epwg;gpupifaw;w tpyfiy cUthf;Ftjw;fhd epge;jidia 

tUtpf;f.   
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. What is meant by interference? 

 FWf;fPl;L tpisT vd;why; vd;d? 

2. A 20 cm long tube containing sugar solution rotate the plane of polarization of  11˚. If the specific rotation of  

the sugar is 66˚/decimeter, calculate the strength of the solution. 

jstpisTkhdpapy; 20 nr.kP ePsKs;s Fohapy; cs;s ru;f;;fiu fiurypd; jstpisTjsk; 11˚. 
ru;f;;fiuapd; Row;;rpj; jpwd; vz; 60 ˚/ nlrpkP  ru;f;;fiu fiurypd; mlu;j;jpia fzf;fpLf. 

3. Give the formulas for calculating maximum number of electrons in a :  a) shell   b) sub - shell. 

m) $L  

M) cl;$Ltpy; cs;s vyf;l;uhd;fspd; vz;zpf;ifia fzf;fpLtjw;fhd tha;g;ghl;il jUf. 

4. What is Bohr magneton? 

 NghH Nkf;ndl;lhd; vd;why; vd;d? 

5. Give the principle of atom bomb. 

 mZFz;bd; jj;Jtj;ij $Wf. 

6. List out the uses of nuclear reactor. 

 mZf;fU ciyapd; gad;ghLfis gl;baypLf. 

7. Calculate the rest energy of an electron in electron volts. Given rest mass of an electron is 9.11 x 10
-31

 kg. 

9.11 x 10
-31

 fp.fp vyf;l;uhdpd; mikjp epiw vdpy; vyf;l;uhdpd; mikjp Mw;wiy vyf;l;uhd; Nthy;by;  

fzf;fpLf. 

8. What do you mean by Zener breakdown? 

 n[dH KwpT gw;wp ePtpH mwptJ vd;d? 

9.    What is meant by Lorentz Fitzgerald contraction? 

 yhud;;];; /gpl;];n[uhy;L FWf;fk; vd;why; vd;d? 

10.   Distinguish between regenerative and degenerative feedback.  

         Neuhf;f kw;Wk; vjpuhf;f gpd;D}l;lk; NtWgLj;Jf. 

11.  State the postulates of theory of relativity. 

  rhHgpay; nfhs;ifapd; vLNfhs;fisf; $Wf. 

12. Define specific rotatory power? Give examples for rotation of light. 

 jd;Row;rp jpwid tiuaWj;J> xspia Row;Wk; nghUl;fSf;F cjhuzk; jUf. 
11.  

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. How can you measure diameter of a thin wire by air wedge method? 

 nky;ypa fk;gpapd; tpl;lk; fhz;gjw;fhd fhw;W Mg;G Nrhjidia tptup. 

14. Discuss the vector atom model. 

      ntf;lH mZ khjpupia tpthjpf;f. 



 

15. Explain the various quantum numbers associated with vector atom model. 

 ntf;lu; mZ khjpupapy; $wg;gl;l ntt;NtW Fthz;lk; vz;fis tpsf;Ff. 

15. Show that the observer at rest measures the length of a rod contract in moving frame.  

mikjp epiyapy; cs;s cw;WNehf;FgtUf;F efUk; rl;lj;jpYs;s jz;bd; ePsk; FWf;fkilfpwJ  

vdf; fhl;Lf. 

17. Describe the principle, construction and working of GM counter. 

 nfa;fu; - Ky;yu; vz;zpapd; jj;jtk; kw;Wk; nray;ghl;ilAk; tpsf;Ff. 

18. Explain the working principle of GM counter. 

GM vz;zpapd; Ntiy nra;Ak; jj;Jtj;ij tpsf;Ff. 

19. Explain how can you construct a voltage regulator by using a zener diode? 

    [pdhu; ilNahil gad;gLj;jp xU kpd;dOj;j rPuikg;ghid vt;thW cUthf;Ftha;? tpsf;Ff. 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Describe Michelson’s method for the determination of velocity of light. 

    ikf;fy;]d; Ma;TKyk; xspapd; jpirNtfj;ij fz;Lgpbf;Fk; Kiwia tptupf;f. 

21. Describe Stern Gerlac experiment to demonstrate the spatial quantization of electron spin. 

vyf;l;uhdpd;  Row;rp ntspapy; tiuaWf;fg;gl;lJ vd;gij ];nlHd; n[Hyhf; Nrhjidiaf;  

nfhz;L tptupf;f. 

22. Discuss the liquid drop model for nucleus. 

 mZf;fUtpd; jputj;Jsp khjpupapid tpthjpf;f. 

23. Derive the energy and wave function of a particle placed in an infinite square well potential using Schrodinger’s 

equation. 

NrhbQ;rH rkd;ghl;il gad;gLj;jp Kbtpy;yh rJu kpd;dOj;j muzpy; itf;fg;gl;l JfSf;fhd 

Mw;wy; kw;Wk; miyr; rhHG Mfpatw;iw tUtpf;f. 

24. With neat diagram, explain the operation of Wien bridge oscillator. 

 tpad; gpupl;I; miyapaw;wp nray;gLk; tpjj;ij glj;Jld; tpsf;Ff. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Evaluate : மதிப்பிடுக:    𝑑𝑦𝑑𝑥
2

0

1

0
. 

2. Write the Bernoulli’s formula. 

பபர்ப ொலியின் சூத்திரத்தத எழுதுக. 
3. Write the Dirichlet condition. 

டிரிச்சிலட்ஸ் நிபந்தத தய எழுதுக. 
4. Find  𝑎0 of the Fourier series for the function  𝑓 𝑥 = 𝑥, −𝜋 < 𝑥 < 𝜋. 

 −𝜋 < 𝑥 < 𝜋- ல்𝑓 𝑥 = 𝑥 என்ற சொர்பிற்கு பூரியர் பதொடரில் 𝑎0-ன் மதிப்தபக் கொண்க. 
5. Prove that ∇. 𝑟 = 3. 

 ∇. 𝑟 = 3 எ  நிறுவுக. 
6. Show that the vector 3𝑥2𝑦  𝑖 − 4𝑥𝑦2𝑗 + 2𝑥𝑦𝑧𝑘   is solenoidal. 

 3𝑥2𝑦  𝑖 − 4𝑥𝑦2𝑗 + 2𝑥𝑦𝑧𝑘    என்ற பவக்டர் பொய்வற்றது எ  நிறுவுக. 
7. State Stoke’steorem. 

ஸ்டடொக்ஸ் டதற்றத்தத கூறுக. 
8. State Green’s theorem. 

கிரீன்ஸ் டதற்றத்தத கூறுக. 
9. Find 𝐿[𝑒−𝑡  𝑠𝑖𝑛𝑡]. 

 𝐿[𝑒−𝑡  𝑠𝑖𝑛𝑡]- ஐ கொண்க. 
10. Prove that 𝐿 𝑓 ′ 𝑡  = 𝑠𝐿 𝑓 𝑡  − 𝑓(0). 

 𝐿 𝑓 ′ 𝑡  = 𝑠𝐿 𝑓 𝑡  − 𝑓 0  எ  நிறுவுக. 
11. If 𝜑 = 𝑥𝑦𝑧 find ∇𝜑 at  1,1,1 . 

 𝜑 = 𝑥𝑦𝑧 எ ில்  1,1,1  என்ற புள்ளியில் ∇𝜑 ஐ கொண்க.
12. Find 𝐿−1[ 

1

𝑠2+4𝑠+13
 ]. 

 𝐿−1[ 
1

𝑠2+4𝑠+13
 ]- ஐ கொண்க. 

 

 

 
 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Evaluate : மதிப்பிடுக:      𝑠𝑖𝑛𝑥

 𝑠𝑖𝑛𝑥 + 𝑐𝑜𝑠𝑥
 𝑑𝑥.

𝜋

2
0

 

14. Evaluate : மதிப்பிடுக:   𝑥4𝑐𝑜𝑠𝑥 𝑑𝑥. 

15. Find the Fourier series for the function   𝑓 𝑥 =  𝑥 , −𝜋 < 𝑥 < 𝜋 . 

 −𝜋 < 𝑥 < 𝜋- ல்𝑓 𝑥 =  𝑥  என்ற சொர்பிற்கு பூரியர் பதொடதரக் கொண்க. 
16.  Find the directional derivative of the function 𝑥2𝑦𝑧 + 4𝑥𝑧2 at the point (1,1,1) in the direction of the vector  

𝑖 + 𝑗 − 𝑘  . 

     1,1,1  என்ற புள்ளியிடத்து  𝑖  + 𝑗 − 𝑘   என்ற திதசயில்𝑥2𝑦𝑧 + 4𝑥𝑧2 −ன் திதச வதகபகழுதவக் கொண்க. 

17. Find𝜑if ∇𝜑 = 2𝑥𝑦𝑧𝑖 + 𝑥2𝑧 𝑗 + 𝑥2𝑦 𝑘  . 

     ∇𝜑 = 2𝑥𝑦𝑧𝑖 + 𝑥2𝑧 𝑗 + 𝑥2𝑦 𝑘    எ ில்  𝜑-ன் மதிப்தபக் கொண்க. 
 



 
 
 

18. Using Green’s theorem, evaluate { 𝑥𝑦 + 𝑦2 𝑑𝑥 + 𝑥2𝑑𝑦}
𝐶

, where C is the closed curve of the region bounded by 

𝑥 = 𝑦 and 𝑦 = 𝑥2 . 

    𝑥 = 𝑦  மற்றும் 𝑦 = 𝑥2 என்ற வரம்புக்குட்பட்ட ப௄டிய வதளவதர C எ ில் கிரீன் டதற்றம் ப௄லம்                         
       𝑥𝑦 + 𝑦2 𝑑𝑥 + 𝑥2𝑑𝑦  

𝐶
-ஐ மதிப்பிடுக. 

19. Find 𝐿[𝑡2  𝑐𝑜𝑠𝑎𝑡]. 

    𝐿[𝑡2  𝑐𝑜𝑠𝑎𝑡]- ஐ கொண்க. 
 
 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 
 

20. Prove that   log 1 + 𝑡𝑎𝑛𝑥 𝑑𝑥 =
𝜋

8
log 2 .

𝜋

4
0

 

      log 1 + 𝑡𝑎𝑛𝑥 𝑑𝑥 =
𝜋

8
log 2

𝜋

4
0

  எ  நிறுவுக. 

21. Find the Fourier series for the function 𝑓 𝑥 = 𝜋 − 𝑥  ,0 < 𝑥 < 2𝜋. 

     0 < 𝑥 < 2𝜋 –ல்  𝑓 𝑥 = 𝜋−𝑥 என்ற சொர்பிற்க்கு பூரியர் பதொடதரக் கொண்க. 
22. If  𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧 𝑘  .Prove that (i) ∇. r =

𝑟 

𝑟
  (ii) ∇. 𝑟𝑛 = 𝑛𝑟𝑛−2𝑟 . 

     𝑟 = 𝑥𝑖 + 𝑦𝑗 + 𝑧 𝑘     எ ில் (i) ∇. r =
𝑟 

𝑟
  (ii) ∇. 𝑟𝑛 = 𝑛𝑟𝑛−2𝑟    எ  நிறுவுக. 

23. Verify Gauss divergence theorem for 𝐹 = 𝑥2𝑖 + 𝑦2𝑗 + 𝑧2𝑘    taken over the region bounded by the planes 𝑥 = 0 ,   

  𝑥 = 1, 𝑦 = 0 , 𝑦 = 1 , 𝑧 = 0 , 𝑧 = 1. 

     𝑥 = 0 , 𝑥 = 1 , 𝑦 = 0 , 𝑦 = 1 , 𝑧 = 0 , 𝑧 = 1 ஆகியவற்றொல் சூழப்பட்ட பகுதியில் 𝐹 = 𝑥2𝑖 + 𝑦2𝑗 + 𝑧2𝑘  -க்கு     
      கொஸின் பொய்வு டதற்றத்தத சரிபொர். 

24. Using Laplace transform, Solve𝑦′′ + 6𝑦′ + 5𝑦 = 𝑒−2𝑡given that 𝑦 0 = 0, 𝑦′ 0 = 1. 

𝑦 0 = 0, 𝑦′ 0 = 1 எ ில் ,𝑦′′ + 6𝑦′ + 5𝑦 = 𝑒−2𝑡-ஐ லொப்லொஸ் உருமொற்ற ப௃தறதய பயன்படுத்தி தீர்க்க. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1.  Explain the Bisection method. 

     இருசம பகுப்பு முறைறை விவரி.  

2. Solve by Gauss elimination method 𝑥 + 𝑦 = 2 ; 2𝑥 − 𝑦 = 1. 

    𝑥 + 𝑦 = 2 ; 2𝑥 − 𝑦 = 1 சமன்பாட்டிறை காஸ் நீக்கல் முறைைில் தீர்க்க. 
3. Prove that ∆= 𝐸 − 1 

    ∆= 𝐸 − 1  எை நிறுவுக. 

4. Prove that 𝜇 =
1

2
[𝐸

1

2 +𝐸−
1

2 ]. 

     𝜇 =
1

2
[𝐸

1

2 +𝐸−
1

2 ] எை நிறுவுக. 

5. Write the Lagrange interpolation formula. 

      ௉ாக்ரேஞ்ச் சூத்திேத்றத கூறுக. 
6. State the Newton’s forward interpolation formula. 

    நியூட்டைின் முன்ரைாக்கி இறடச்சசருகல் சூத்திேத்றத கூறுக. 
7. Define Interpolation. 

    இறடச்சசருகல் வறேைறு. 

8. State the Newton’s backward difference formula to the derivative (
𝑑𝑦

𝑑𝑥
)at 𝑥 = 𝑥𝑛 . 

    நியூட்டன் பின்ரைாக்கி இறடச்சசருகல் சூத்திேத்றத பைன்படுத்தி (
𝑑𝑦

𝑑𝑥
), 𝑥 = 𝑥𝑛  வறகக்சகழு சூத்திேத்றத     

  எழுதுக. 
 

9. State Newton Code’s formula. 

    நியூட்டன் குைிைடீ்டின் சூத்திேத்றத எழுதுக 

10. State the Simpson’s  
3

8
  rule. 

      சிம்ப்சைின்  
3

8
  விதிறைக் கூறுக. 

11. Write the Principle use in Gauss Jordan method. 

       காஸ் ர ார்டான் முறைைில் சகாள்றக பைன்பாட்றடக் எழுதுக. 
12. Prove that  𝐸 = 𝑒𝑕𝐷. 

      𝐸 = 𝑒𝑕𝐷   எை நிறுவுக. 
 

 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Solve the system by Gauss elimination method. 

      3𝑥 + 4𝑦 + 5𝑧 = 18  ;   2𝑥 − 𝑦 + 8𝑧 = 13  ; 5𝑥 − 2𝑦 + 7𝑧 = 20. 

     ரமர௉ சகாடுக்கப்பட்டுள்ொ சமன்பாட்டிறை காஸ் நீக்கல் முறைைில் தீர்க்க. 
  14. Find the sixth term of the sequence 8, 12,19,29,42,…. 

         8, 12,19,29,42,…. என்ை வரிறசைில் ஆைாவது உறுப்றப காண்க. 



 
 

15. Using Lagrange interpolation formula, find 𝑦 10 . 

𝑥 5 6 9 11 

𝑦(𝑥) 12 13 14 16 

    ரமர௉ சகாடுக்கப்பட்டுள்ொ விவேத்திற்கு ௉ாக்ரேஞ்ச் சூத்திேத்றத பைன்படுத்தி  10  காண்க. 
16. The population of a certain town is given below. Find 𝑓 ′(1941) for the following data. 

Year x 1931 1941 1951 1961 1971 

Population y 40.62 60.80 79.95 103.56 132.65     

    ரமர௉ சகாடுக்கப்பட்டுள்ொ விவேத்திற்கு 𝑓 ′(1941) காண்க. 

17.  Evaluate  𝑙𝑜𝑔𝑒 𝑥 𝑑𝑥,
5.2

4
 using Trapezoidal rule. 

        ட்சேப்சாய்டல் விதிறை பைன்படுத்தி   𝑙𝑜𝑔𝑒 𝑥 𝑑𝑥,
5.2

4
 மதிப்படீுக. 

18.  Explain Gauss Jordan method. 

       காஸ் ர ாடான் முறைறை விவரி. 
19. Using Newton’s divided difference formula, find the value of 𝑓 2 𝑎𝑛𝑑 𝑓(8) for the following data. 

x 4 5 7 10 11 13 

f(x) 48 100 294 900 1210 2028 

   ரமர௉ சகாடுக்கப்பட்டுள்ொ விவேத்திற்கு நியூட்டன் பிரிக்கப்பட்ட ரவறுபாடு சூத்திேத்றத பைன்படுத்தி     
    𝑓 2 ,    𝑓(8)   காண்க. 

 

 
 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20.  Solve the following System of equations by Gauss –Seidel method 

        8𝑥 − 3𝑦 + 2𝑧 = 20; 4𝑥 + 11𝑦 − 𝑧 = 33 ; 6𝑥 + 3𝑦 + 12𝑧 = 35. 

          ரமர௉ சகாடுக்கப்பட்டுள்ொ சமன்பாட்டிற்கு காஸ் சீடல் முறைைில் தீர்க்க. 
21. Find 𝑦 −1   𝑖𝑓 𝑦 0 = 2, 𝑦 1 = 9, 𝑦 2 = 28, 𝑦 3 = 65, 𝑦 4 = 126, 𝑦 5 = 217. 

        𝑦 0 = 2, 𝑦 1 = 9, 𝑦 2 = 28, 𝑦 3 = 65, 𝑦 4 = 126, 𝑦 5 = 217 எைில்  −1  காண்க. 
 22.  Using Newton’s forward interpolation formula find the value of y when x = 43. 

        

 

      
      ரமர௉ சகாடுக்கப்பட்டுள்ொ விவேத்திற்கு நியூட்டன் முன்ரைாக்கி இறடச்சசருகல் சூத்திேத்றத  
      பைன்படுத்தி x = 43 எைில் y –ன் மதிப்றப காண்க. 
23. Find 𝑓 ′(50) for the following data. 

 X 50 51 52 53 54 55 56 

F(x) 3.6840 3.7084 3.7325 3.7563 3.7789 3.8030 3.8259      

    ரமர௉ சகாடுக்கப்பட்டுள்ொ விவேத்திற்கு 𝑓 ′(50) காண்க. 

24. Evaluate  
𝑑𝑥

1+𝑥

6

0
 by using (i)Simpson’s 1/3 rule (ii) Simpson’s 3/8 rule. 

   (i) சிம்ப்சைின் 1/3 விதி (ii) சிம்ப்சைின் 3/8 விதி பைன்படுத்தி  𝑑𝑥

1+𝑥

6

0
 மதிப்படீுக. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Prove that  𝑓 𝑥 𝑑𝑥 =  𝑓 𝑎 − 𝑥 𝑑𝑥.
𝑎

0

𝑎

0
  

    𝑓 𝑥 𝑑𝑥 =  𝑓 𝑎 − 𝑥 𝑑𝑥.
𝑎

0

𝑎

0
 என நிறுவுக. 

2. Evaluate : ஫திப்பிடுக:   𝑠𝑖𝑛6𝑥𝑑𝑥
𝜋

2
0

. 

3.  Evaluate : ஫திப்பிடுக:   𝑥2𝑒𝑥𝑑𝑥. 

4. Evaluate : ஫திப்பிடுக:   𝑠𝑖𝑛6𝑥 𝑐𝑜𝑠5𝑥𝑑𝑥
𝜋

2
0

. 

5.  Evaluate : ஫திப்பிடுக:   𝑒2𝑥𝑐𝑜𝑠3𝑥 𝑑𝑥. 

6. Find the Area between the Parabola 𝑦2 = 𝑥 and the line 𝑦 = 𝑥. 

     𝑦2 = 𝑥 எனும் ப஭வளர஬த்திற்கும் ஫ற்றும் 𝑦 = 𝑥 எனும் ககோட்டிற்க்கும் இளைப்பட்ை ப஭ப்பரளவக் கோண்க . 

7. Evaluate : ஫திப்பிடுக:    𝑥𝑦(𝑥 + 𝑦)𝑑𝑥𝑑𝑦.
2

0

3

0
 

8. Evaluate : ஫திப்பிடுக:    (𝑥2 + 𝑦2)𝑑𝑥𝑑𝑦.
𝑏

0

𝑎

0
 

9. Define Beta function. 

    படீ்ைோ சோர்ளப வள஭஬று. 
10. Prove that Γ 𝑛 + 1 = 𝑛Γ 𝑛 . 

      Γ 𝑛 + 1 = 𝑛Γ 𝑛   என நிறுவுக. 
11 Prove that :   𝛽 𝑚, 𝑛 =  𝛽 𝑛, 𝑚 . 

       𝛽 𝑚, 𝑛 = 𝛽 𝑛, 𝑚  என நிறுவுக. 
12. If 𝑓(𝑥) is an even function then prove that 𝑓 𝑥 𝑑𝑥

𝑎

−𝑎
= 2  𝑓 𝑥 𝑑𝑥

𝑎

0
. 

          𝑓(𝑥) என்பது இ஭ட்ளைச் சோர்பு எனில்  𝑓 𝑥 𝑑𝑥
𝑎

−𝑎
= 2  𝑓 𝑥 𝑑𝑥

𝑎

0
 என நிறுவுக. 

 
 

 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Evaluate : ஫திப்பிடுக  :  
𝑠𝑖𝑛4𝑥  𝑑𝑥

𝑠𝑖𝑛4𝑥+𝑐𝑜𝑠4𝑥

𝜋

2
0

 . 

14. Find reduction formula for  𝑐𝑜𝑠𝑛𝑥 𝑑𝑥
𝜋

2
0

. 

        𝑐𝑜𝑠𝑛𝑥 𝑑𝑥 
𝜋

2
0

– ஐ குளமப்பு சூத்தி஭த்ளத கோண்க. 
15. Find the area of the cardioid 𝑟 = 𝑎(1 + 𝑐𝑜𝑠𝜃). 

        𝑟 = 𝑎(1 + 𝑐𝑜𝑠𝜃   என்ம வளரவள஭ ப஭ப்பரளவ கோண்க. 
16. Evaluate   𝑥𝑦 𝑑𝑥𝑑𝑦 over the region in the positive quadrant for which 𝑥 + 𝑦 = 1. 

       𝑥 + 𝑦 = 1 எனும் கநர்ககோட்டின் ஫ிளககோல் பகுதி஬ின் ஫ீது   𝑥𝑦 𝑑𝑥𝑑𝑦 –ஐ ஫திப்பிடுக. 

17. Evaluate: ஫திப்பிடுக:   𝑒−𝑥2
𝑑𝑥

∞

0
. 

18.Evaluate ∶  ஫திப்பிடுக:   𝑥(1 − 𝑥)𝑛𝑑𝑥.
1

0
 

 

 



 

19. Evaluate  𝑥𝑦𝑧 𝑑𝑧𝑑𝑦𝑑𝑥  taken through the positive octant of the sphere  𝑥2 + 𝑦2 + 𝑧2 = 𝑎2. 

 

      𝑥2 + 𝑦2 + 𝑧2 = 𝑎2  எனும்  ககோரத்தின்  ஫ிளக வட்ைத்தின் எட்டில் ஒரு பகுதி மூயம் எடுக்கப்பட்ைது எனில்     
    𝑥𝑦𝑧 𝑑𝑧𝑑𝑦𝑑𝑥  ஫திப்பிடுக. 

 

 
 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 
 

 

 

20.  Prove that  log 1 + 𝑡𝑎𝑛𝜃 𝑑𝜃 =
𝜋

8
𝑙𝑜𝑔2.

𝜋

4
0

 

    log 1 + 𝑡𝑎𝑛𝜃 𝑑𝜃 =
𝜋

8
𝑙𝑜𝑔2.

𝜋

4
0

 என நிறுவுக.  
21. Find reduction formula for   𝐼𝑚 ,𝑛 =  𝑥𝑚 (𝑙𝑜𝑔𝑥)𝑛𝑑𝑥 (where m and n are positive integers ) and  

       hence evaluate     𝑥4(𝑙𝑜𝑔𝑥)3𝑑𝑥. 

      𝐼𝑚 ,𝑛 =  𝑥𝑚 (𝑙𝑜𝑔𝑥)𝑛𝑑𝑥  குளமப்பு சூத்தி஭த்ளத கோண்க க஫லும்  𝑥4(𝑙𝑜𝑔𝑥)3𝑑𝑥 இதன் ஫திப்ளப கோண்க. 
22.  Find the area bounded by the parabolas 𝑦2 = 4𝑎𝑥 𝑎𝑛𝑑 𝑥2 = 4𝑎𝑦. 

        𝑦2 = 4𝑎𝑥 ஫ற்றும் 𝑥2 = 4𝑎𝑦. எனும் ப஭வளர஬த்திற்கும் இளைப்பட்ை ப஭ப்பரளவக் கோண்க . 

23. By changing the order of integration, Evaluate   𝑥𝑦 𝑑𝑥𝑑𝑦.
2𝑎−𝑥
𝑥2

𝑎 

𝑎

0
 

   ததோளக஬டீ்டு வரிளசள஬ ஫ோற்மி –  𝑥𝑦 𝑑𝑥𝑑𝑦.
2𝑎−𝑥
𝑥2

𝑎 

𝑎

0
–ஐ ஫திப்பிடுக. 

24. Prove that   𝛽 𝑚, 𝑛 =
Γ 𝑚 Γ(𝑛)

Γ(𝑚+𝑛)
 . 

       𝛽 𝑚, 𝑛 =
Γ 𝑚 Γ(𝑛)

Γ(𝑚+𝑛)
  என நிறுவுக.  
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. State Pauli’s exclusion principle.  

ngsypapd; jtpu;f;if jj;Jtj;ij $Wf 
2. What is Bohr magnetron? 

Nghh; Nkf;dl;uhd; vd;gJ ahJ? 
3. What are Magic numbers? 

kha vz;fs; vd;why; vd;d? 
4. What is meant by mass defect? 

epiw  FiwghL vd;why; vd;d? 
5. Write about time dilation 

fhy ePl;bg;G gw;wp vOJf. 
6. State the postulates of theory of relativity 

rhh;gpay; Nfhl;ghl;bd; ,Liffis Fwpg;gpLf. 
7. Define Electric potential 

kpd;rhu jpwid tiuaWf;fTk; 
8. State Faraday’s law of electromagnetic induction. 

kpd;fhe;j Jhz;lypd; tpjpfisf; $Wf.  
9. List the advantages of R-C coupled amplifier 

R-C  gpizg;Gg; ngUf;fpapd; ed;ikfisg; gl;baypLf. 
10. State Demorgan’s theorem 

Bkhh;f;fd; Njw;wj;ijf; $Wf. 
11. Write a short note on spin quantum numbers 

Roy; Fthz;lk; vz;fisg; gw;wp xU rpW Fwpg;G tiuf. 
12. State Lenz’s  law 

nyd;]; tpjpiaf; $Wf. 
 

 
 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Obtain an expression for the orbital magnetic moment of the electron. 

Vyf;l;uhdpd; Rw;Wg;ghij fhe;j jpUg;Gj; jpwDf;fhd Nfhitiag; ngWf. 
14. Distinguish between liquid drop model and shell model 

jputj;Jsp khjphp kw;Wk; n\y; khjphp Mfpatw;iw NtWgLj;Jf 
15. Write about length contraction  

ePsf; FWf;fk; gw;wp vOJf. 
16. Discuss the theory of growth of current in L-R circuit. 

xU L-R Rw;wpy; kpd;Ndhl;l tsh;r;rpf;fhd nfhs;ifia tpthjpf;f 
17. Write a short note on phase shift oscillator 

fl;l khw;wp miyapaw;wp gw;wp rpW Fwpg;G vOJf. 
 
 
 



 
18. Why vector atom model was introduced?  What are its distinct features?   

ntf;lh; mZkhjpup mikg;G Vd; cUthfpaJ?  mjdpd; Kf;fpa mk;rq;fs; ahit?    
 

19. Explain the Voltage regulator characteristics of a Zener diode with graph 

[Pdh; ilNahbd; kpd;dOj;j rPuhf;fp gz;Gfis tiuglj;Jld; tpsf;Ff.  
 

 
 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 
 

20. Describe the experiment of Stern and Gerlach and explain the importance of the results of the experiment. 
];Nlu;d; - nfh;yhf; Nrhjidia tptupf;f. ,r;Nrhjid KbTfspd; Kf;fpaj;Jtj;ij tpsf;Ff.  
 

21. Describe the construction and functioning of a nuclear reactor 

mZf;fU ciyapd; mikg;G kw;Wk; nray;ghL Fwpj;J tpthpf;f.  

22. Derive Schrodinger’s wave equation and discuss its application to a particle in a box.  

\;Nuhbq;fh; miyr; rkd;ghl;il ngw;W> mjd; gad;ghl;il xU ngl;bapy; cs;s xU Jfs; gw;wp 

tpthjpf;f.  

23. Obtain expressions for the total capacitance of a spherical and cylindrical capacitor. 

xU Nfhs kw;Wk; cUis kpd;Njf;fpapd; nkhj;j nfhs;ssTf;fhd Nfhitfisg; ngWf.  

24. Explain the construction and working of Half adder and Full adder with neat circuit.   

miuf; $l;b kw;Wk; KOf; $l;bf;fhd fl;likg;G kw;Wk; Ntiy nra;Ak; tpjj;ij rPuhd glj;Jld; 

tpsf;Ff 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define a basic feasible solution. 

2. What is the standard form of an L.P.P? 

?

3. What is a dual problem in linear programming? 

4. Write the dual of the following LPP: 

     𝑀𝑖𝑛𝑖𝑚𝑖𝑧𝑒  𝑍 = 4𝑥1 + 6𝑥2 + 18𝑥3  

            𝑠𝑢𝑏𝑗𝑒𝑐𝑡 𝑡𝑜    𝑥1 + 3𝑥2 ≥ 3        

                                 𝑥2 + 2𝑥3 ≥ 5 

                                     𝑥1,  𝑥2 ,  𝑥3   ≥ 0 

5. What is the use of MODI method? 

MODI ? 

6. Define unbalanced transportation problem how it make balanced. 

7. Give mathematical formulation of assignment problem. 

8. Define a two person zero sum game. 
 

9. Explain pure strategy in game theory. 

10. Define a Network. 

11. What do you mean by activity of a project? 

       ?

12. Explain Principles of dominance. 

, 

 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Solve graphically the following L.P.P. 

 𝑀𝑎𝑥.𝑍 = 𝑥1 − 3𝑥2 
 Subject to: 

      𝑥1 + 𝑥2 ≤ 300           

      𝑥1 − 2𝑥2 ≤ 200 

      2𝑥1 + 𝑥2 ≥ 100 

                  𝑥2 ≤ 200           

            𝑥1,   𝑥2,   ≥ 0  

L.P.P. 



14. Give the dual of the following L.P.P and then  solve 

𝑀𝑖𝑛.𝑍 = 2𝑥1 + 2𝑥2 

Subject to: 

 2𝑥1 + 4𝑥2 ≥ 1           

 −𝑥1 − 2𝑥2 ≤ −1 

2𝑥1 + 𝑥2 ≥ 1           

 𝑥1,   𝑥2,   ≥ 0  

L.P.P-

15. Solve the following assignment problem. 

 I II III IV 

A 10 5 13 15 

B 3 9 18 3 

C 10 7 3 2 

D 5 11 9 7 

       

16. Solve the following game  
5 1
3 4

  

   
5 1
3 4

   

17. A Project with the following activities, durations is given below: 
 

     Activity:             1-2    1-3    2-3   2-4   3-4    4-5 

           Duration(days):                20      25    10     12     6       10 
 

     Construct the network, find the critical path and project time duration. 

: 
 

:           1-2    1-3    2-3   2-4   3-4    4-5 

( ):            20      25    10     12     6       10 
 

18. Explain an algorithm for solving transportation problem. 

 

19. Write the basic differences between PERT and CPM. 

              PERT  CPM 
 

 

 
 

 

 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 

20. Use simplex method to solve the LPP. 

𝑀𝑎𝑥.𝑍 = 4𝑥1 + 10𝑥2 
Subject to: 

 2𝑥1 + 𝑥2 ≤ 50           

 2𝑥1 + 5𝑥2 ≤ 100 

2𝑥1 + 3𝑥2 ≤ 90 

 𝑥1,   𝑥2,   ≥ 0 . 

LPP



21. Use Dual simplex method to solve 

𝑀𝑎𝑥.𝑍 = −3𝑥1 − 2𝑥2 
Subject to: 

 𝑥1 + 𝑥2 ≥ 1           

 𝑥1 + 𝑥2 ≤ 7 

 𝑥1 + 2𝑥2 ≥ 10 

 𝑥2 ≤ 3 

 𝑥1,   𝑥2,   ≥ 0 . 
 

22. Solve following transportation problem. 

 

 

 

 

 

 

23. Solve the following game . 
 

 I II III IV 

              I 3 2 4 0 

Player Player A II 3 4 2 4 

             III 4 2 4 0 

             IV 0 4 0 8 

 

24. Draw a network diagram for the following project and find the critical path and project duration. 

 

Activity        1-2 1-3 1-5  2-3   2-4    3-4   3-5         3-6       4-6      5-6       

Duration  

(in weeks)  8   7  12   4   10      3        5          10          7          4  

 

          1-2 1-3   1-5   2-3   2-4   3-4   3-5  3-6    4-6    5-6       

             8        7    12     4      10     3       5    10      7        4  
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Define null graph with an example. 
  ntw;W Nfhl;LUit xU vLj;Jfhl;Lld; tiuaW. 
2. Define sub-graphs. 
  Jid Nfhl;LU tiuaW. 
3. Define connected graphs. 
  njhLj;j Nfhl;LU tiuaW.  
4. Define tree with an example. 
  kuTUit xU vLj;Jfhl;Lld; tiuaW.  
5. State any two properties of tree.  
  kuTUtpd; VNjDk; ,U gz;Gfis $Uf.  
6. Define spanning tree.  
  glu; kuTUit tiuaW.  
7. Define cut-set. 
  gpsT fzk; tiuaW. 
8. Define edge connectivity. 
  tpspk;gpd; njhFj;jtupir tiuaW.  
9. Define planar graph. 
  rkjsgLj;jf; $ba Nfhl;LU tiuaW.  
10. Define homeomorphic graphs. 
   cUnthj;j Nfhl;LU tiuaW. 
11. Define vertex-edge incidence matrix. 
   Gs;sp-tpspk;G xl;L mzp tiuaW.  
12. Define circuit matrix. 
   Rw;W mzp tiuaW. 

 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Prove that the number of vertices of odd degree in a graph is always even.  
   ve;j xU Nfhl;LUtpYk; xw;iw vz; gb cila Gs;spfspd; vz;zpf;if ,ul;il vz; MFk; vd  
   ep&gp.  
14. If a graph has exactly two vertices of odd degree, then prove that there must be a path joining these two  

       vertices. 
   xw;iw vz; gb cila ,U Gs;spfis kl;Lk; nfhz;l Nfhl;LUthdhy;> ghijia ,izf;ff;   
   $baJ mt;tpU Gs;spfs; kl;LNk vd ep&gp.  
15. Prove that any connected graph with 𝑛 vertices and 𝑛 − 1 edges is a tree. 
       𝑛 Gs;spfs; kw;Wk; 𝑛 − 1 tpspk;Gfs; nfhz;l Ve;jnthU njhLj;j Nfhl;LUTk; xU kuTU vd ep&gp.  
16. Prove that every connected graph has at least one spanning tree. 

   xt;nthU njhLj;j Nfhl;LUTk; xU glu; kuTUit nfhz;bUf;Fk; vd epWTf. 
17. Prove that the edge connectivity of a graph G cannot exceed the degree of the vertex with the smallest degree  

       in G.  

   Nfhl;LU G –d; tpspk;G njhlu;r;rp jpz;zkhdJ G –kPr;rpW gbnfhz;l Gs;spapd; gbf;F kpfhky;  

   ,Uf;Fk; vd epWTf.  



 

18. Prove that the spherical embedding of every planar 3-connected graph is unique.  

   xt;nthU rkjs 3-njhLj;j Nfhl;LUtpd; Nfhs gjpg;ghdJ xUik vd epWTf.  

19. Let 𝑋 be the adjacency matrix of a simple graph 𝐺, then prove that the 𝑖𝑗𝑡ℎ  entry in 𝑋𝑟  is the number of   

      different edge sequences of 𝑟 edges between the vertices 𝑣𝑖  and 𝑣𝑗 . 

        𝑋  vd;gJ vspa Nfhl;LU 𝐺 -d; mz;il mzp vdpy;> 𝑋𝑟 -d; 𝑖𝑗 tJ EioT 𝑟 tpspk;Gfspd; NtWgl;l   

   tpspk;Gfspd; njhlu;r;rpapd; vz;zpf;ifahdJ 𝑣𝑖  kw;Wk; 𝑣𝑗 Gs;spfSf;F ,ilNa mikAk; vd   

    epWTf. 
 

 
 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Show that a simple graph with 𝑛 vertices and 𝑘 components can have at most 
 𝑛−𝑘 (𝑛−𝑘+1)

2
 edges. 

       𝑛 Gs;spfs; kw;Wk; 𝑘 gFjpfis nfhz;l Nfhl;LUthdJ mjpfgl;rk; 
 𝑛−𝑘 (𝑛−𝑘+1)

2
 tpspk;Gfisf;    

   nfhz;bUf;Fk; vd epWTf.  
21. Let G be a (p,q) graph. Then prove that the following statements are equivalent. 

(a) G is a tree 

(b) every two points of G are joined by a unique path 

(c) G is connected and p = q + 1  

(d) G is acyclic and p = q + 1. 

       𝐺 vd;gJ xU (𝑝, 𝑞) Nfhl;LU vdpy; fPo;fz;l $w;Wfs; rkhdkhdit vd epWTf. 
  𝑎  𝐺 – xU kuTU 
  𝑏  𝐺 d; xt;nthU ,iz Gs;spfSk; xNu xU ghijahy; ,izf;fg;gl;bUf;Fk; 
  𝑐  𝐺 njhLj;jJ kw;Wk; p = q + 1.  

   𝑑  𝐺 Row;rpapy;yhjJ kw;Wk; p = q + 1.  

22. Prove that every circuit has an even number of edges in common with any cut-set.  

   xt;nthU Rw;Wk; VjhtJ gpsT fzj;jpDila nghJtpy; tpspk;Gfs; ,ul;ilgil vz;Zilajhf     

   mikAk; vd epWTf.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                           
23. Prove that the complete graph of five vertices is nonplanner. 

   Ie;J Gs;spfisf; nfhz;l KOikahd Nfhl;LU xU jsj;jpy; mikahJ vd epWTf.  
24. If 𝐵 is a circuit matrix of a connected graph 𝐺 with 𝑒 edges and 𝑛 vertices,  

      then prove that rank of 𝐵 is 𝑒 − 𝑛 + 1 

       𝐵 xU 𝑒 tpspk;Gfs; kw;Wk; 𝑛 Gs;spfs; cila KOikahd Nfhl;LU 𝐺 -d; Rw;W mzp vzpy;>  

       𝐵 -d; juk; 𝑒 − 𝑛 + 1 vd epWTf. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define Probability. 

  epfo;jfT tiuaW. 
2. State Addition theorem of Probability. 

  epfo;jftpd; $l;lYf;fhd Njw;wj;ij vOJf.  
3. Show that the probability of impossible event is zero. 

  rhj;jpakw;w epfo;jfTf;fhd epfo;jfT g+[;ak; vd epWTf.  

4. Define Distribution function. 

  epfo;jfT mlu;rhu;G tiuaW.  

5. Define Probability mass function. 

  epfo;jfT epiwr;rhu;G tiuaW.  

6. Write any one of the property of Distribution function. 

  epfo;jfT mlu;rhu;Gf;fhd xU gz;gpid vOJf. 
7. Define: Characteristic function. 

  rpwg;gpay;G rhu;ig tiuaW. 
8. Define: Moment generating function. 

  jpUg;Gjpwd; cUthf;Fk; rhu;ig tiuaW.  

9. Write Moment generating function of Poisson distribution. 

  gha;]hd; gutYf;fhd jpUg;Gjpwd; cUthf;Fk; rhu;ig tiuaW.  

10. State first central moment. 

   Kjy; ikaj; jpUg;GJjpwid vOJf. 
11. Define: Exponential distribution. 

   mLf;ifg; gutiy tiuaW.  

12. Define: Gamma distribution. 

   fhkh gutiy tiuaW. 
 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Two dice are tossed; find the probability of getting ‘an odd number on the first die or a total of 7’.  

   ,U gfil cUl;lgLfpwJ> Kjy; gfilapd; Kfk; xw;iw gilahfNth my;yJ ,U gfilapd;  
   $Ljy; 7 MfNth ,Uf;f epfo;jfitf; fhz;f. 
14. If 𝐴 and 𝐵 are independent events then prove that 𝐴 and 𝐵  are also independent events. 

      𝐴 kw;Wk; 𝐵 ,U rhuh epfo;Tfs; vdpy; 𝐴 kw;Wk; 𝐵  rhuh epfo;Tfs; vd epWTf.  
15. Let 𝑋 be a random variable with the following probability distribution. Find 𝐸(𝑋) and 𝐸 𝑋2 . 
 

𝑥 2 6 10 

𝑃(𝑋 = 𝑥) 1

8
 

1

4
 

5

8
 

      𝑋 vd;w xU rktha;g;G khwp Nkw;fz;l epfo;jfT guty; nfhz;bUe;jhy; 𝐸(𝑋) kw;Wk; 𝐸 𝑋2   
   fhz;f.  
16. Prove that ∅𝑋(𝑡) and ∅𝑋(−𝑡) are conjugate functions. 

       ∅𝑋(𝑡) kw;Wk; ∅𝑋 −𝑡  Jizapa rhu;Gfs; vd epWTf.  
17. Derive Moment generating function of geometric distribution. 

   ngUf;Fg;gutypd; jpUg;Gjpwd; cUthf;Fk; rhu;ig tUtpf;fTk;.  
 



 

18. State and prove additive property of gamma distribution. 

   fhkh gutypd; $l;ly; gz;gpidf; $wp epWTf.  
19. Derive Characteristic function of binomial distribution. 

   <UWg;Gg; gutypd; rpwg;gpay;G rhu;ig tUtpf;fTk;.  
 
 

 

 
 

 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 

20. State and Prove Baye’s theorem. 

   Ngapd; Njw;wj;ij $wp epWTf.  
 

21. A random variable 𝑋 has the following probability distribution.  

      Find (i) Value of 𝐾, (ii) 𝑃 𝑋 < 4 , 𝑃 𝑋 ≥ 4 & 𝑃(4 < 𝑋 < 8) and (iii) the distribution function of 𝑋. 

𝑥 0 1 2 3 4 5 6 7 8 

P(X = x) 𝐾 2𝐾 5𝐾 6𝐾 9𝐾 12𝐾 13𝐾 15𝐾 17𝐾 

 

     𝑋 vd;w xU rktha;g;G khwp Nkw;fz;l epfo;jfT guty; nfhz;bUe;jhy;>  𝑖  𝐾 - d; kjpg;G> 
     𝑖𝑖  𝑃 𝑋 < 4 , 𝑃 𝑋 ≥ 4 & 𝑃(4 < 𝑋 < 8) kw;Wk;  𝑖𝑖𝑖  𝐾-d; guty; rhu;G Mfpatw;iw fhz;f. 
 

22. Find the density function f(x) corresponding to the characteristics function defined as follows;  

      ∅ 𝑡 =  
1 −  𝑡 :  𝑡 ≤ 1

0         ∶  𝑡 >  1
  

   vd;w rpwg;gpay;G rhu;Gf;F f(x) -d; mlu;rhu;igf; fhz;f. 
 

23. If 𝑥 is a random variable, 𝑎 and 𝑏 are constants, then prove that 𝐸 𝑎𝑥 + 𝑏 = 𝑎𝐸 𝑥 + 𝑏 provided all the  
 

      expectations exist.  

      𝑥 vd;gJ xU rktha;g;G khwp> 𝑎 kw;Wk; 𝑏 Mfpait khwpypfs; vd;why; 𝐸 𝑎𝑥 + 𝑏 = 𝑎𝐸 𝑥 + 𝑏  
   vd  epWTf ,q;F midj;J vjpu;ghu;j;jy; gz;GfSk; cs;sJ.  
 

24. Derive the moment generating function of binomial distribution. 

   <UWg;Gg; gutypd; jpUg;Gjpwd; cUthf;Fk; rhu;ig tUtpf;fTk;. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define a complete graph.  

KOikahd Nfhl;LUit tiuaW. 

2. Draw the Peterson graph. 

gPl;lh;rd; Nfhl;LUit tiuf. 
3. Draw a graph realizing P = (4,3,3,2,2) . 

P=(4,3,3,2,2) vd;w gphpg;ig nfhz;l Nfhl;LU tiuf. 
4. Define cut point of a graph. 

xU Nfhl;LUtpd; ntl;Lg;Gs;spia tiuaW. 
5. Define Eulerian graph and give an example. 

Ma;Nyhpad; Nfhl;LUit tiuaW kw;Wk; xU cjhuzk; jUf. 
6. Give an example of a graph which is Eulerian but not Hamiltonian. 

Ma;Nyhpad; Nfhl;LU> Mdhy; N`kpy;lhdpad; my;yhj Nfhl;LUTf;F Xh; cjhuzk; jUf. 
7. Define a spanning tree of a graph. 

xU tiugpd; jhq;F kuj;jpid tiuaW.  
8. Define centre of a tree. 

xU kuTUtpd; ikaj;ij tiuaW. 
9. Define planar graph with an example. 

jsNfhl;LU vLj;Jf;fhl;Lld; tiuaW. 
10. Define digraph. 

jpir Nfhl;LU tiuaW. 
11. Define bridge of a graph G. 

xU tiuglj;jpd; ghyk; tiuaW. 
12. Write Ulam’s conjecture. 

‘Ayhk;’ – Cfj;ij vOJf. 
 
 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. For any graph G, prove that 
p

q2
  

    ve;j xU Nfhl;LU G-f;Fk ; 
p

q2
  vd epWTf. 

14. Prove that a closed walk of odd length contains a cycle. 

Xw;iwg;gil ePsKs;s %ba eilapy; xU Rw;W ,Uf;Fk; vd epWTf. 
15. Prove that a graph G is Hamiltonian if and only if its closure is Hamiltonian. 

xU Nfhl;LU G `hkpy;Nlhdpadhf ,Uf;f NjitahdJk; NghJkhdJ Md fl;Lg;ghL mjd; 
mikg;G tiuG `hkpy;Nlhdpadhf ,Ue;jNy vd epWTf. 

16. Show that every tree has a centre consisting of either one point or two adjacent point. 

Xt;nthU kuTUtpw;Fk; ikak; xd;W xu Kid my;yJ ,U mLj;Js;s Kidfs; nfhz;L 
,Uf;Fk vdf; fhl;Lf. 



 
17. Show that K5 is non – planar. 

K5 vd;gJ jsNfhl;LU ,y;iy vdf; fhl;Lf. 
 

18. Prove that α+β=P  vd epWTf. 
 

19. Draw all trees with 6 vertices.  

6 Gs;spfisf; nfhz;l midj;J kuGUf;fisAk; tiuf. 
 

 

 
 

 
 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 

20. Show that a graph G with atleast two point is bipartite iff its cycles are of even length. 

xU Nfhl;LU G-y; Fiwe;j gl;rk; ,U Gs;spfs; ,U gFjp tiuth cs;sJ vdpy; mjd; midj;J 
moy;fSk; ,ul;il ePs;j;ij nfhz;bUf;Fk; vd epWTf. 

21. Let G be a connected graph with atleast three points prove that if G is a block then any two points of G lie on 

a common cycle. 

G vd;gJ Fiwe;j gl;rk; %d;W Kidfs; nfhz;l xU ,ize;j Nfhl;LU vd;f> G xU fl;lkhf 
,Ue;jhy;> G-apd; ve;j ,UKidfSk; xU nghJr; Rw;Wg; ghijapy; ,Uf;Fk; vd epWTf. 

22. For any graph G prove that  .   

xU Nfhl;LU G-tpw;F   vd epWTf. 
23. Let G be a (p,q) graph. Then prove that the following statements are equivalent. 

(a) G is a tree. 

(b) Every two point of G are joined by a unique path. 

(c) G is connected and p=q+1. 

(d) G is a cyclic and p=q+1. 

G vd;gJ xU (p,q) Nfhl;LU vdpy; fPo;f;fz;l $w;Wfs; rkhdkhdit vd epWTf. 
(m).G xU kuTU. 
(M).Gd; xt;nthU N[hbgGs;spfSk; xNu xU ghijahy; ,izf;fg;gl;bUf;Fk;. 
(,).G ,ize;j Nfhl;LU kw;Wk; p = q+1 

(<).G Row;rpapyh Nfhl;LU kw;Wk; p = q+1 

24. State and prove Chavtal’s theorem. 

rtlhypd; Njw;wj;ij vOjp epWTf. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define Probability. 

  epfo;jfT tiuaW. 
2. State Addition theorem of Probability. 

  epfo;jftpd; $l;lYf;fhd Njw;wj;ij vOJf.  
3. Show that the probability of impossible event is zero. 

  rhj;jpakw;w epfo;jfTf;fhd epfo;jfT g+[;ak; vd epWTf.  

4. Define Distribution function. 

  epfo;jfT mlu;rhu;G tiuaW.  

5. Define Probability mass function. 

  epfo;jfT epiwr;rhu;G tiuaW.  

6. Write any one of the property of Distribution function. 

  epfo;jfT mlu;rhu;Gf;fhd xU gz;gpid vOJf. 
7. Define: Characteristic function. 

  rpwg;gpay;G rhu;ig tiuaW. 
8. Define: Moment generating function. 

  jpUg;Gjpwd; cUthf;Fk; rhu;ig tiuaW.  

9. Write Moment generating function of Poisson distribution. 

  gha;]hd; gutYf;fhd jpUg;Gjpwd; cUthf;Fk; rhu;ig tiuaW.  

10. State first central moment. 

   Kjy; ikaj; jpUg;GJjpwid vOJf. 
11. Define: Exponential distribution. 

   mLf;ifg; gutiy tiuaW.  

12. Define: Gamma distribution. 

   fhkh gutiy tiuaW. 
 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Two dice are tossed; find the probability of getting ‘an odd number on the first die or a total of 7’.  

   ,U gfil cUl;lgLfpwJ> Kjy; gfilapd; Kfk; xw;iw gilahfNth my;yJ ,U gfilapd;  
   $Ljy; 7 MfNth ,Uf;f epfo;jfitf; fhz;f. 
14. If 𝐴 and 𝐵 are independent events then prove that 𝐴 and 𝐵  are also independent events. 

      𝐴 kw;Wk; 𝐵 ,U rhuh epfo;Tfs; vdpy; 𝐴 kw;Wk; 𝐵  rhuh epfo;Tfs; vd epWTf.  
15. Let 𝑋 be a random variable with the following probability distribution. Find 𝐸(𝑋) and 𝐸 𝑋2 . 
 

𝑥 2 6 10 

𝑃(𝑋 = 𝑥) 1

8
 

1

4
 

5

8
 

      𝑋 vd;w xU rktha;g;G khwp Nkw;fz;l epfo;jfT guty; nfhz;bUe;jhy; 𝐸(𝑋) kw;Wk; 𝐸 𝑋2   
   fhz;f.  
16. Prove that ∅𝑋(𝑡) and ∅𝑋(−𝑡) are conjugate functions. 

       ∅𝑋(𝑡) kw;Wk; ∅𝑋 −𝑡  Jizapa rhu;Gfs; vd epWTf.  
17. Derive Moment generating function of geometric distribution. 

   ngUf;Fg;gutypd; jpUg;Gjpwd; cUthf;Fk; rhu;ig tUtpf;fTk;.  
 



 

18. State and prove additive property of gamma distribution. 

   fhkh gutypd; $l;ly; gz;gpidf; $wp epWTf.  
19. Derive Characteristic function of binomial distribution. 

   <UWg;Gg; gutypd; rpwg;gpay;G rhu;ig tUtpf;fTk;.  
 
 

 

 
 

 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 

20. State and Prove Baye’s theorem. 

   Ngapd; Njw;wj;ij $wp epWTf.  
 

21. A random variable 𝑋 has the following probability distribution.  

      Find (i) Value of 𝐾, (ii) 𝑃 𝑋 < 4 , 𝑃 𝑋 ≥ 4 & 𝑃(4 < 𝑋 < 8) and (iii) the distribution function of 𝑋. 

𝑥 0 1 2 3 4 5 6 7 8 

P(X = x) 𝐾 2𝐾 5𝐾 6𝐾 9𝐾 12𝐾 13𝐾 15𝐾 17𝐾 

 

     𝑋 vd;w xU rktha;g;G khwp Nkw;fz;l epfo;jfT guty; nfhz;bUe;jhy;>  𝑖  𝐾 - d; kjpg;G> 
     𝑖𝑖  𝑃 𝑋 < 4 , 𝑃 𝑋 ≥ 4 & 𝑃(4 < 𝑋 < 8) kw;Wk;  𝑖𝑖𝑖  𝐾-d; guty; rhu;G Mfpatw;iw fhz;f. 
 

22. Find the density function f(x) corresponding to the characteristics function defined as follows;  

      ∅ 𝑡 =  
1 −  𝑡 :  𝑡 ≤ 1

0         ∶  𝑡 >  1
  

   vd;w rpwg;gpay;G rhu;Gf;F f(x) -d; mlu;rhu;igf; fhz;f. 
 

23. If 𝑥 is a random variable, 𝑎 and 𝑏 are constants, then prove that 𝐸 𝑎𝑥 + 𝑏 = 𝑎𝐸 𝑥 + 𝑏 provided all the  
 

      expectations exist.  

      𝑥 vd;gJ xU rktha;g;G khwp> 𝑎 kw;Wk; 𝑏 Mfpait khwpypfs; vd;why; 𝐸 𝑎𝑥 + 𝑏 = 𝑎𝐸 𝑥 + 𝑏  
   vd  epWTf ,q;F midj;J vjpu;ghu;j;jy; gz;GfSk; cs;sJ.  
 

24. Derive the moment generating function of binomial distribution. 

   <UWg;Gg; gutypd; jpUg;Gjpwd; cUthf;Fk; rhu;ig tUtpf;fTk;. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Find lim𝜃→0  
𝑠𝑖𝑛  𝜃

𝜃
 . 

lim𝜃→0  
𝑠𝑖𝑛  𝜃

𝜃
 fhz;f. 

2. Find lim𝑥→0   1 +
1

𝑥
 
𝑥

 .  

lim𝑥→0   1 +
1

𝑥
 
𝑥

 fhz;f. 

3. If 𝑦 =  𝑥2 + 2 3, then find 
𝑑𝑦

𝑑𝑥
 . 

𝑦 =  𝑥2 + 2 3, vdpy;> 
𝑑𝑦

𝑑𝑥
 kjpg;igf; fhz;f. 

4. If  𝑦 =  𝑐𝑜𝑠 𝑥 𝑥 , then find 
𝑑𝑦

𝑑𝑥
 . 

𝑦 =  𝑐𝑜𝑠 𝑥 𝑥  vdpy;> 
𝑑𝑦

𝑑𝑥
 kjpg;igf; fhz;f. 

5. Find the 𝑛𝑡ℎ  derivative of (𝑎𝑥 + 𝑏)𝑛 . 

(𝑎𝑥 + 𝑏)𝑛  -d; n tJ tifnfOitf; fhz;f. 

6. If 𝑢 =
𝑥+𝑦

𝑥𝑦
 then find  

𝜕𝑢

𝜕𝑥
. 

𝑢 =
𝑥+𝑦

𝑥𝑦
 vdpy; 

𝜕𝑢

𝜕𝑥
 ia fhz;f. 

7. If 𝑥 = 𝑟 cos𝜃,  𝑦 = 𝑟 sin𝜃, then prove that 
𝜕(𝑥  ,𝑦)

𝜕(𝑟  ,𝜃)
= 𝑟 . 

𝑥 = 𝑟 cos 𝜃,  𝑦 = 𝑟 sin 𝜃 vdpy; 
𝜕(𝑥  ,𝑦)

𝜕(𝑟  ,𝜃)
= 𝑟 vd epWTf. 

8. If  𝑥2 + 𝑦2 + 2𝑥𝑦 = 0 , then find 
𝑑𝑦

𝑑𝑥
 . 

𝑥2 + 𝑦2 + 2𝑥𝑦 = 0 vdpy;> 
𝑑𝑦

𝑑𝑥
 kjpg;igf; fhz;f. 

9. Write the condition for attaining maximum value of the function. 

rhu;gpd; kPg;ngU kjpg;ig ngUtjw;fhz epge;jidia vOJf. 
 

10. Write the condition for attaining minimum value of the function. 

rhu;gpd; kPr;rpW kjpg;ig ngUtjw;fhz epge;jidia vOJf. 
 

11. Find the method to trace the graph of a curve. Whose equation is 𝑥2 = 4𝑎𝑦 . 

𝑥2 = 4𝑎𝑦 vd;w rkd;ghl;Lf;F tiugl tiuT Kiwiaf; fhz;f.  
 

 

12. Find the method to trace the graph of a curve. Whose equation is  = 𝑐2. 

𝑥𝑦 = 𝑐2 vd;w rkd;ghl;Lf;F tiugl tiuT Kiwiaf; fhz;f. 
 

 

 

 

 

 



 
 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Find lim𝑥→∞  
 3𝑥2+1 (2𝑥+4)

 𝑥2+1  (𝑥−7)
 . 

lim𝑥→∞  
 3𝑥2+1 (2𝑥+4)

 𝑥2+1  (𝑥−7)
  fhz;f. 

14. If 𝑦 =  𝑠𝑖𝑛 𝑥 +  𝑠𝑖𝑛 𝑥 +  𝑠𝑖𝑛 𝑥+ .  .  .  .  .  .∞  , then find 
𝑑𝑦

𝑑𝑥
 . 

𝑦 =  𝑠𝑖𝑛 𝑥 +  𝑠𝑖𝑛 𝑥 +  𝑠𝑖𝑛 𝑥+ .  .  .  .  .  .∞   vdpy;> 
𝑑𝑦

𝑑𝑥
 kjpg;igf; fhz;f. 

15. Find 𝑦𝑛  where =
3

 𝑥+1 (𝑥+2)
 . 

𝑦 =
3

 𝑥+1 (𝑥+2)
 vdpy; 𝑦𝑛 -ia fhz;f. 

16. If 𝑢 = 𝑥2 + 𝑦2 + 𝑧2, where 𝑥 = 𝑒𝑡 , 𝑦 = 𝑒𝑡  𝑠𝑖𝑛 𝑡, 𝑧 = 𝑒𝑡  𝑐𝑜𝑠 𝑡, find 
𝑑𝑢

𝑑𝑡
 . 

𝑢 = 𝑥2 + 𝑦2 + 𝑧2 vdpy; 
𝑑𝑢

𝑑𝑡
 -itf; fhz;f. ,q;F 𝑥 = 𝑒𝑡 , 𝑦 = 𝑒𝑡  𝑠𝑖𝑛 𝑡, 𝑧 = 𝑒𝑡  𝑐𝑜𝑠 𝑡 . 

17. If  𝑢  = 𝑥 + 𝑦, 𝑣 = 𝑥 − 𝑦 , then find  
𝜕(𝑥  ,𝑦)

𝜕(𝑢  ,𝑣)
 . 

𝑢 = 𝑥 + 𝑦, 𝑣 = 𝑥 − 𝑦 vdpy; 
𝜕(𝑥  ,𝑦)

𝜕(𝑢  ,𝑣)
 -ia fhz;f. 

18. Find the minimum value of 𝑥2 + 5𝑦2 − 6𝑥 + 10𝑦 + 12. 

𝑥2 + 5𝑦2 − 6𝑥 + 10𝑦 + 12 –f;F kPr;rpW kjpg;igf; fhz;f. 

19. Trace the curve = 𝑎 𝑠𝑖𝑛 3𝜃 . 

𝑟 = 𝑎 𝑠𝑖𝑛 3𝜃 -f;F tistpd; tiuitf; fhz;f. 
 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Show that lim𝑥→0  
 1+𝑥 𝑛−1

𝑥
= 𝑛 . 

lim𝑥→0  
 1+𝑥 𝑛−1

𝑥
= 𝑛 vd epWTf. 

21. If  𝑦 = (𝑥 +  1 + 𝑥2)𝑚 , prove that  1 + 𝑥2 𝑦𝑛+2 +  2𝑛 + 1 𝑥𝑦𝑛+1 + (𝑛2 −𝑚2)𝑦𝑛 = 0. 

𝑦 = (𝑥 +  1 + 𝑥2)𝑚  vdpy;>  1 + 𝑥2 𝑦𝑛+2 +  2𝑛 + 1 𝑥𝑦𝑛+1 + (𝑛2 −𝑚2)𝑦𝑛 = 0 vd epWTf. 

22. If = 𝑠𝑖𝑛−1 𝑥

𝑦
+ 𝑡𝑎𝑛−1 𝑦

𝑥
 , then prove that 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 0 . 

𝑢 = 𝑠𝑖𝑛−1 𝑥

𝑦
+ 𝑡𝑎𝑛−1 𝑦  

𝑥
 vdpy;> 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= 0 vd epWTf. 

23. Find the maximum and minimum values of 𝑥4 + 𝑦4 − 4𝑥𝑦 + 1. 

𝑥4 + 𝑦4 − 4𝑥𝑦 + 1 –f;F kPr;rpW kw;Wk; kPg;ngU kjpg;Gfisf; fhz;f. 

24. Trace the curve =
𝑥2+1

𝑥2−1
 . 

𝑦 =
𝑥2+1

𝑥2−1
 -f;F tistpd; tiuitf; fhz;f. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. From the equation with rational coefficient one of whose roots is  2 +  3. 

rkd;ghl;bd; xU jPh;T  2 +  3 vdpy; rkd;ghl;il fhz;f. 
2. If 𝛼, 𝛽, 𝛾 are the roots of the equation  𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0. Find the value of  𝛼2. 

𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0 vd;w rkd;ghl;bd; jPh;Tfs; 𝛼, 𝛽, 𝛾 vdpy;  𝛼2d; kjpg;ig fhz;f. 
3. Define Euler’s function. 

Ma;yhpd; rhu;G tiuaW. 
4. Find the highest power of 2 in 10! . 

10! y; cs;s 2 d; kPg;ngUk;gbiaf; fhz;f. 
5. Define congruences. 

rh;trkk; tiuaW. 
6. Show that 192𝑛 − 1 = 0 𝑛(360). 

ep&gp 192𝑛 − 1 = 0 𝑛(360). 

7. Express sin n𝜃 in terms of sin𝜃 cos𝜃. 

sin n𝜃 I sin𝜃 cos𝜃 mLf;Ffshf vOJf. 

8. Express sin 4𝜃 in powers of 𝜃. 

sin 4𝜃 I 𝜃 mLf;Ffshf vOJf. 

9. Sum of n terms the series 𝑠𝑖𝑛2𝛼+𝑠𝑖𝑛22𝛼+𝑠𝑖𝑛23𝛼 + ⋯ 

𝑠𝑖𝑛2𝛼+𝑠𝑖𝑛22𝛼+𝑠𝑖𝑛23𝛼 + ⋯ n cWg;Gfspd; $Ljy; fhz;f. 
10. Define summation of series by telescoptic method. 

nly];Nfhgpd; $l;Lj;njhliu tiuaWf;f. 
11. Define reciprocal equation. 

jiyfPo; rkd;ghl;il tiuaWf;f. 
12. Express 𝑡𝑎𝑛 6𝜃 interms of 𝑡𝑎𝑛 𝜃. 

𝑡𝑎𝑛 6𝜃 I 𝑡𝑎𝑛 𝜃 mLf;Ffshf vOJf. 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 
 

13. Find the condition that the roots of the equation 𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0 may be in A.P. 

𝑥3 + 𝑝𝑥2 + 𝑞𝑥 + 𝑟 = 0 vd;w %yq;fs; mLf;Fj;njhlhpy; mika Njitahd rkd;ghl;ilf; fhz;f. 
14. If 𝑛 is a prime then 𝑛𝑐𝑟  is divisible by 𝑟!. 

n xU gfh vz; vdpy; 𝑛𝑐𝑟 , 𝑛 My; tFg;gLk.; 
15. State and prove Fermat’s theorem. 

epWTf: ngh;khl;bd; Njw;wk;. 
16. Express  sin 7𝜃 interms of sin𝜃. 

sin 7𝜃 I sin𝜃d; mLf;Ffshf vOJf. 

17. Find the sum of n terms 𝑡𝑎𝑛𝛼 + 2𝑡𝑎𝑛2𝛼 + 2𝑡𝑎𝑛2𝛼2 + ⋯ 

𝑡𝑎𝑛𝛼 + 2𝑡𝑎𝑛2𝛼 + 2𝑡𝑎𝑛2𝛼2 + ⋯ n $l;L Kiwapy; fhz;f. 
 



 
 

 

18. Solve the equation 𝑥3 − 19𝑥2 + 114𝑥 − 216 = 0. Whose roots are in G.P. 

𝑥3 − 19𝑥2 + 114𝑥 − 216 = 0. vd;w rkd;ghl;bd; %yq;fs; xU ngUf;Fj;njhlhpy; cs;sd vdpy; 
rkd;ghl;ilj; jPh;f;f. 

19. Find lim𝑥→0
𝑥−𝑠𝑖𝑛𝑥

𝑥3
 . 

fhz;f:lim𝑥→0
𝑥−𝑠𝑖𝑛𝑥

𝑥3
 . 

 
 

 

 

 
 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Solve: jPh;f;f:  6𝑥5 + 11𝑥4 − 33𝑥3 + 11𝑥 + 6 = 0. 

21. State and prove wilson’s theorem. 

tpy;rd; Njw;wj;ij epWTf. 

22. If 𝑑1, 𝑑2, …𝑑𝑟  are all the divisors of any number 𝑁 then 𝜙 𝑑1 + 𝜙 𝑑2 + ⋯ + 𝜙 𝑑𝑟 = 𝑁. 

𝑑1, 𝑑2, …𝑑𝑟  vy;yh tFgLk; 𝑁 vz;fs; vdpy;  𝑑1 + 𝜙 𝑑2 + ⋯ + 𝜙 𝑑𝑟 = 𝑁 vdf; fhz;f 

23. Prove that 25𝑐𝑜𝑠6𝜃 = 𝑐𝑜𝑠6𝜃 + 6𝑐𝑜𝑠4𝜃 + 15𝑐𝑜𝑠2𝜃 + 10  vd epWTf. 

24. Prove that 1 −
1

2
𝑐𝑜𝑠𝜃 +

1.3

2.4
𝑐𝑜𝑠2𝜃 −

1.3.5

2.4.6
𝑐𝑜𝑠3𝜃 + ⋯ + ∞ =

𝑐𝑜𝑠
𝜃

4

 2𝑐𝑜𝑠𝜃 2 

. 

ep&gpf;f: 1 −
1

2
𝑐𝑜𝑠𝜃 +

1.3

2.4
𝑐𝑜𝑠2𝜃 −

1.3.5

2.4.6
𝑐𝑜𝑠3𝜃 + ⋯ + ∞ =

𝑐𝑜𝑠
𝜃

4

 2𝑐𝑜𝑠𝜃 2 

. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Find lim 𝑥→𝑎
1−𝑐𝑜𝑠𝑥

𝑥2   kjpg;G fhz;f.. 

2. Prove that the fuction 𝑓 𝑥 = 𝑥3 − 3𝑥2 + 6 is positive for all values if 𝑥 = 2. 

𝑓 𝑥 = 𝑥3 − 3𝑥2 + 6 vd;w rhh;Gf;F 𝑥 = 2 vDk; NghJ vy;yh kjpg;GfSk; kpif vd epWTf. 

3. If 𝑦 =  𝑥2 + 1 (𝑥 + 2) find 
𝑑𝑦

𝑑𝑥
 . 

𝑦 =  𝑥2 + 1 (𝑥 + 2) vdpy; 
𝑑𝑦

𝑑𝑥
 fhz;f. 

4. If 𝑥 = 𝑎𝑡2  , 𝑦 = 2𝑎𝑡 find 
𝑑𝑦

𝑑𝑥
. 

𝑥 = 𝑎𝑡2  ,𝑦 = 2𝑎𝑡 vdpy; 
𝑑𝑦

𝑑𝑥
 fhz;f. 

5. Find the partial differential coefficients of 𝑢 = sin⁡(𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧). 

𝑢 = sin⁡(𝑎𝑥 + 𝑏𝑦 + 𝑐𝑧) f;F gFjp tiff;nfOit fhz;f. 
6. Verify Euler’s theorem when 𝑢 = 𝑥2 + 𝑦3 + 𝑧3 + 3𝑥𝑦𝑧. 

𝑢 = 𝑥2 + 𝑦3 + 𝑧3 + 3𝑥𝑦𝑧 f;F Mapyh; Njw;wj;jpd; %yk; rhpghh;f;f. 
7. Write down the rules for maxima and minima. 

kPg;ngU kw;Wk; kPr;rpW kjpg;Gf;fhd tpjpfis vOJf. 

8. For what values of 𝑥 = 1
2  is the curve 𝑦 = 3𝑥2 − 2𝑥3 is concave upwards? 

𝑦 = 3𝑥2 − 2𝑥3 f;F 𝑥 = 1
2  vDk;NghJ Nky; Nehf;F tistiuahf ,Uf;Fk;? 

9. Define tracing of curve. 
RtL tisNfhL tiuaW. 

10. If the curve 𝑦 = 𝑥2(𝑥 − 1) find its points. 

𝑦 = 𝑥2(𝑥 − 1) vdpy; tisNfhl;bd; Gs;spiaf; fhz;f. 
11. If 𝑦 = (𝑎𝑥 + 𝑏)𝑛  then find 𝑦𝑛 . 

𝑦 = (𝑎𝑥 + 𝑏)𝑛  f;F 𝑦𝑛 -kjpg;G fhz;f. 
12. Write down the polar equation. 

Nfhz J}u rkd;ghLfis vOJf. 
 
 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Find  lim𝑥→𝑎
𝑥5 8 −𝑎5 8 

𝑥1 3 −𝑎1 3 . kjpg;G fhz;f. 
 

14. Find 𝑦𝑛  where 𝑦 =
3

 𝑥+1 (2𝑥−1)
. 

𝑦 =
3

 𝑥+1 (2𝑥−1)
 vdpy; 𝑦𝑛 -I fhz;f. 

15. If 𝑢 = 𝑡𝑎𝑛−1  
𝑥3+𝑦3

𝑥−𝑦
 prove that 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= sin 2𝑢. 

𝑢 = 𝑡𝑎𝑛−1  
𝑥3+𝑦3

𝑥−𝑦
 vdpy; 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
= sin 2𝑢. Vd epWTf. 

 
 

16. Find the maxima and minima of the function 2𝑥3 − 3𝑥2 − 36𝑥 + 10. 

2𝑥3 − 3𝑥2 − 36𝑥 + 10 vd;w rhh;Gf;F kPg;ngU kw;Wk; kPr;rpW kjpg;Gfisf; fhz;f. 

17. Trace the curve whose equation is 𝑦 =
𝑥2+1

𝑥2−1
. 

RtL tisNfhl;bd; rkd;ghL 𝑦 =
𝑥2+1

𝑥2−1
 d; kjpg;G fhz;f. 



 

18. If 𝑦 = 𝑥 𝑥 + 3 (𝑥2 + 9) find 
𝑑𝑦

𝑑𝑥
. 

𝑦 = 𝑥 𝑥 + 3 (𝑥2 + 9) vdpy; 
𝑑𝑦

𝑑𝑥
 -If; fhz;f. 

19. If 𝑢 = log⁡(𝑥2 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧) show that 
𝜕𝑢

𝜕𝑥
+

𝜕𝑢

𝜕𝑦
+

𝜕𝑢

𝜕𝑧
=

3

𝑥+𝑦+𝑧
. 

𝑢 = log⁡(𝑥2 + 𝑦3 + 𝑧3 − 3𝑥𝑦𝑧) vdpy; 
𝜕𝑢

𝜕𝑥
+

𝜕𝑢

𝜕𝑦
+

𝜕𝑢

𝜕𝑧
=

3

𝑥+𝑦+𝑧
 vd epWTf. 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Prove that lim𝜃→0
𝑠𝑖𝑛𝜃

𝜃
= 1. 

lim𝜃→0
𝑠𝑖𝑛𝜃

𝜃
= 1 vd epWTf. 

21. Prove that if 𝑦 = sin⁡(𝑚𝑠𝑖𝑛−1𝑥) then  1 − 𝑥2 𝑦2 − 𝑥𝑦1 + 𝑚2𝑦 = 0. 

𝑦 = sin⁡(𝑚𝑠𝑖𝑛−1𝑥) vdpy;  1 − 𝑥2 𝑦2 − 𝑥𝑦1 + 𝑚2𝑦 = 0 vd epWTf. 

22. If 𝑢 = 𝑠𝑖𝑛−1 𝑥+𝑦

 𝑥+ 𝑦
 prove that 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
=

1

2
tan𝑢. 

𝑢 = 𝑠𝑖𝑛−1 𝑥+𝑦

 𝑥+ 𝑦
 vdpy; 𝑥

𝜕𝑢

𝜕𝑥
+ 𝑦

𝜕𝑢

𝜕𝑦
=

1

2
tan𝑢 vd epWTf. 

23. If 𝑢 = 𝑎3𝑥2 + 𝑏3𝑦2 + 𝑐3𝑧2 where 
1

𝑥
+

1

𝑦
+

1

𝑧
= 1 find the minimum value of 𝑢. 

𝑢 = 𝑎3𝑥2 + 𝑏3𝑦2 + 𝑐3𝑧2 vdpy; Fiw kjpg;ig 
1

𝑥
+

1

𝑦
+

1

𝑧
= 1-y; fhz;f. 

24. Trace the curve 𝑟 = 𝑎 sin 4𝜃. 

𝑟 = 𝑎 sin 4𝜃 f;F tisNfhl;il tUtp. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Evaluate : kjpg;gpLf:  
𝑥2

𝑥+2
 𝑑𝑥 .  

2. Evaluate: kjpg;gpLf:   
d 𝑥

 2−3𝑥+𝑥2
  . 

3. Evaluate:  kjpg;gpLf :  
𝑑𝑥

 𝑥2+2𝑥+5
 . 

4. If 𝑓 2𝑎 − 𝑥 =  −𝑓(𝑥) prove that  𝑓 𝑥 𝑑𝑥 = 0
2𝑎

0
. 

    𝑓 2𝑎 − 𝑥 =  −𝑓(𝑥) vdpy ;  𝑓 𝑥 𝑑𝑥 = 0
2𝑎

0
 vd epWTf. 

5. Prove that  sinn  𝑥 𝑑𝑥 =  cosn 𝑥 𝑑𝑥
𝜋

2
0

𝜋

2
0

. 

   sinn  𝑥 𝑑𝑥 =  cosn 𝑥 𝑑𝑥
𝜋

2
0

𝜋

2
0

 vd epWTf. 

6. Prove that   
(sin 𝑥)

3
2

(sin 𝑥)
3
2+(cos 𝑥)

3
2

𝜋

2
0

 𝑑𝑥 =  
𝜋

4
 . 

     
(sin 𝑥)

3
2

(sin 𝑥)
3
2+(cos 𝑥)

3
2

𝜋

2
0

 𝑑𝑥 =  
𝜋

4
 vd epWTf. 

7. Evaluate:  kjpg;gpLf:  sin6 𝑥
𝜋

2
0

 cos5 𝑥  𝑑𝑥. 

8. Evaluate: kjpg;gpLf:  cosec4 𝑥 𝑑𝑥. 

9. Find the area of the ellipse 𝑥2 + 4𝑦2 − 6𝑥 + 8𝑦 + 9 = 0. 

     𝑥2 + 4𝑦2 − 6𝑥 + 8𝑦 + 9 = 0 vd;fpw ePs;tl;lj;jpd; gug;gsit fhz;f. 

10. Find the Length of the curve between two points (x1,y1) and (x2,y2). 

       ,uz;L Gs;spfspd; (x1,y1) kw;Wk; (x2,y2) ,ilgl;l tistiuj;jpd; ePsk; fhz;f. 

11. Evaluate: kjpg;gpLf:   (𝑥2 + 𝑦2) 𝑑𝑦 𝑑𝑥
2

0

1

0
. 

12. Evaluate:  kjpg;gpLf:   𝑥𝑦 𝑑𝑥 𝑑𝑦
2−𝑥

𝑥2

1

0
. 

 
 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Evaluate: kjpg;gpLf:  
3𝑥+1

 𝑥−1 2(𝑥+3)
 𝑑𝑥. 

14. Evaluate: kjpg;gpLf:  
 𝑥

1+𝑥
 𝑑𝑥. 

15. Prove that  log 1 + 𝑡𝑎𝑛𝜃 𝑑𝜃
𝜋

4
0

 =
𝜋

8
log 2. 

       log 1 + 𝑡𝑎𝑛𝜃 𝑑𝜃
𝜋

4
0

 = 
𝜋

8
log 2 vd epWTf. 

16. Find the area bounded by the parabola 𝑦2 = 4𝑎𝑥 and 𝑥2 = 4𝑏𝑦 

      ,uz;L gutisaq;fshy; 𝑦2 = 4𝑎𝑥 kw;Wk; 𝑥2 = 4𝑏𝑦 milg;gLk; gug;gsT fhz;f. 

17. Evaluate  (𝑥2 + 𝑦2)𝑑𝑥𝑑𝑦 over the region for which 𝑥, 𝑦 𝑎𝑟𝑒 𝑒𝑎𝑐ℎ ≥ 0 and 𝑥 + 𝑦 ≤ 1. 

       𝑥 ≥ 0, 𝑦 ≥ 0> 𝑥 + 𝑦 ≤ 1 vd;w NfhLfspd; ,ilg;gl;l gFjpapy; (𝑥2 + 𝑦2)𝑑𝑥𝑑𝑦 -d; kjpg;gig fhz;f. 



 

18. If 𝐼𝑛 =  𝑥𝑛𝑒−𝑥𝑑𝑥
𝑎

0
, prove that 𝐼𝑛 −  𝑛 + 𝑎 𝐼𝑛−1 + 𝑎 𝑛 − 1 𝐼𝑛−2 = 0 .  

       𝐼𝑛 =  𝑥𝑛  𝑒−𝑥𝑑𝑥
𝑎

0
 vdpy;> 𝐼𝑛 −  𝑛 + 𝑎 𝐼𝑛−1 + 𝑎 𝑛 − 1 𝐼𝑛−2 = 0 vd epWTf. 

19. Evaluate:  kjpg;gpLf:  𝑥𝑚 (log 𝑥)𝑛  𝑑𝑥. 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Evaluate: kjpg;gpLf:   3𝑥 − 2  𝑥2 + 𝑥 + 1 𝑑𝑥. 

21. Evaluate: kjpg;gpLf:  𝐼 =  log sin 𝑥 𝑑𝑥
𝜋

2
0

. 

22. If 𝐼𝑚 ,𝑛 =  cosm 𝑥 sin 𝑛𝑥 𝑑𝑥
𝜋

2
0

 prove that 𝐼𝑚 ,𝑛  =
1

𝑚+𝑛
+

𝑚

𝑚+𝑛
 𝐼𝑚−1,𝑛−1 and  

         hence show that 𝐼𝑚 ,𝑚  =
1

2𝑚 +1
 

2

1
+

22

2
+

23

3
+ ⋯ +

2𝑚

𝑚
 . 

      𝐼𝑚 ,𝑛 =  cosm 𝑥 sin 𝑛𝑥 𝑑𝑥
𝜋

2
0

  vdpy; 𝐼𝑚 ,𝑛  =
1

𝑚+𝑛
+

𝑚

𝑚+𝑛
 𝐼𝑚−1,𝑛−1 vdf; fhl;Lf.  

    ,jdpd;W 𝐼𝑚 ,𝑚  =
1

2𝑚 +1  
2

1
+

22

2
+

23

3
+ ⋯ +

2𝑚

𝑚
 . 

23. Find the length of one loop of the curve 3𝑎𝑦2 = 𝑥(𝑥 − 𝑎)2. 

      3𝑎𝑦2 = 𝑥(𝑥 − 𝑎)2 vd;fpw tistiuapd; xU fz;zpapd; ePsk; fhz;f. 

24. Change the order of integration is   𝑥𝑦 𝑑𝑥𝑑𝑦
2𝑎−𝑥
𝑥2

𝑎

𝑎

0
. 

         𝑥𝑦 𝑑𝑥𝑑𝑦
2𝑎−𝑥
𝑥2

𝑎

𝑎

0
 - d; njhif thpiria khw;wp kjpg;gpLf. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Define primary data. 

            Kjyhk; juT tiuaW.  

2. What are the types of diagram? 
 tiuglj;jpd; tiffis vOJf. 

3. Find the mean of the following data. fPo;f;fz;l tptuq;fSf;F ruhrhp fhz;f.  
 52.1, 47.8, 60.9, 56.3, 43.2, 51.7, 63.3. 

4. Write the formula for empirical relation?  

mDgt Kiwapd; tha;ghl;bid vOJf. 
5. Find the range and co-efficient of range for the following data. 46 , 26 , 50 , 60 , 18 , 25. 

NkNo nfhLf;fg;gl;l tptuq;fSf;F tPr;R kw;Wk; tPr;rpd;nfO fhz;f.  
6. How do you calculate inter quartile range to a data? 

fhy;khd tpyf;fj;ij vt;thW fzf;fpLtha;. 
7. What is meant by measures of dispersion?  

rpjwy; msit vd;why; vd;d? 
8. What is kurtosis? 

jl;il msT vd;why; vd;d? 
9. What are the types of correlation? 

xl;LwTf; nfO tiffs; vd;why; vd;d? 
10. What is meant by regresion? 

njhlh;G NfhL vd;why; vd;d? 
11. Define class frequency? 

epfo;ntz; tiuaW. 
12. In a distribution the value of 𝑄3=75 , 𝑄1=25 Find quartile deviation. 

𝑄3=75, 𝑄1=25 vdpy; fhy;khd tpyf;fj;ij fhz;f. 

 
 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Draw histogram and locate mode from it. fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F 
     epfo;ntz; gutYf;fhd nrt;tfg;glk; tiuf. Nk½k; mjd; KfL fhz;f. 

CLASS 0-10 10-20 20-30 30-40 40-50 50-60 

FREQUENCY 5 15 30 35 20 18 

14.  Calculate geometric mean for the following data. 
fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F ngUf;Fr; ruhrhp fhz;f. 

X 5 6 7 8 9 10 11 

F 2 4 7 10 9 6 2 
 

15. Calculate quartile deviation and co-efficient of quartile.  
fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F fhy;khd tpyf;fk; kw;Wk; fhy;khd tpyf;fnfO  
Mfpatw;iwf; fhz;f. 

C.I 0-8 8-16 16-24 24-32 32-40 40-48 48-56 

F 5 12 25 35 20 10 6 

 



 

16. Calculate karl pearson’s co-efficient of skewness for the following distribution.  
fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F fhuy;gpah;rd;]; nfOf;fhd Nfhl;lf;nfOit fhz;f. 

VARIABLE 0-5 5-10 10-15 15-20 20-25 25-30 30-35 35-40 

FREQUENCY 2 5 7 13 21 16 8 3 

17. Find the rank correlation co-efficient from the following data. 
fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F ju xl;LwTf; nfOitf; fhz;f. 

RANK  IN  X 1 2 3 4 5 6 7 

RANK  IN  Y 6 1 5 7 4 3 2 

18. Differentiate between primary and secondary data.  
Kjdpiyj;juTf;Fk; ,uz;lhk;epiyj;juTf;Fk; cs;s njhlh;gpid vOJf. 

19. Calculate the correlation co-efficient for following heights of fathers x and their sons y. 
fPNo nfhLf;fg;gl;Ls;s mg;gh kw;Wk; kfDila cauj;Jf;F xl;LwTf; nfOitf; fhz;f. 

x 65 66 67 67 68 69 70 72 

y 67 68 65 68 72 72 69 71 

 
 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 

20. Draw a less than O gives find the median and quartiles for the following data. 
fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F tsh; epfo;tiu tiuglk; tiue;J ,ilepiy kw;Wk; fhy;khd 
tpyf;fk; fhz;f. 

CLASS 0-10 10-20 20-30 30-40 40-50 50-60 60-70 

FREQUENCY 8 15 20 25 18 9 5 

21. Compute mean median and mode for the following data. 
fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F ruhrhp ,ilepiy kw;Wk; KfL fhz;f. 

C.I 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 

F 2 28 125 270 303 197 65 10 

22. Calculate the mean deviation about the mean and co-efficient of variation for the following frequency 

distribution 
fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F ruhrhp tpyf;fk; kw;Wk; ruhrhp tpyf;fnfO fhz;f. 

STATISTICS 20-30 30-40 40-50 50-60 60-70 70-80 80-90 90-100 

NO.OF.STUDENTS 3 8 9 15 20 13 8 4 
 

23. Calculate the first four moments from the following data: Also calculate the values of β1 and β2and comment 

on the nature of distribution. 

fPNo nfhLf;fg;gl;Ls;s tptuq;fSf;F Kjy; %d;W jpUg;Gj;jpwd;fisf; fhz;f. kw;Wk; β1 kw;Wk; β2 
itf; fhz;f. 

X 0 1 2 3 4 5 6 7 8 

F 5 10 15 20 25 20 15 10 5 

24. The following marks have been obtained by a class of students in algebra (out of 100).Find the correlation 

co-efficient and regression equation Y on X and X on Y. 
fPNo nfhLf;fg;gl;Ls;s khzth;fspd; tptuq;fSf;F ,uz;L cld; njhlh;G rkd;ghLfisf; 
fzf;fPLf. 

PAPER I 45 55 56 58 60 65 68 70 75 80 85 

PAPER II 56 50 48 60 62 64 65 70 74 82 90 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Evaluate: kjpg;gpLf :   
𝑥2

𝑥+2
𝑑𝑥. 

2. Evaluate: kjpg;gpLf :   
𝑑𝑥

 2−3𝑥+𝑥2
 . 

3. Evaluate: kjpg;gpLf :     𝑥2 + 2𝑥 + 5 𝑑𝑥. 

4. Write Bernoulli’s Formula. 

ngh;Ndhypapd; tha;g;ghl;il vOJf. 

5. Show that  𝑓 𝑥 𝑑𝑥 =   𝑓 𝑎 + 𝑏 − 𝑥 𝑑𝑥
𝑎

𝑏

𝑏

𝑎
. 

   𝑓 𝑥 𝑑𝑥 =   𝑓 𝑎 + 𝑏 − 𝑥 𝑑𝑥
𝑎

𝑏

𝑏

𝑎
  vdf; fhl;Lf. 

6. Evaluate: kjpg;gpLf :   𝑠𝑖𝑛2𝑥 𝑑𝑥
𝜋

2
0

. 

7. Evaluate : kjpg;gpLf :   𝑐𝑜𝑠8𝑥 𝑑𝑥
𝜋

2
0

. 

8. Evaluate: kjpg;gpLf :   𝑠𝑖𝑛𝑛𝑥 𝑑𝑥. 

9. Define Length of a curve. 

Muj;jpd; ePsj;ij tpsf;Ff. 

10. Define area under the curve. 

Muj;jpd; mbg;gilapy; gug;gsit tpsf;Ff. 

11. Evaluate: kjpg;gpLf :      (𝑥
2

+
2

0

1

0
𝑦2) 𝑑𝑦𝑑𝑥. 

12. Evaluate: kjpg;gpLf :    𝑥𝑦 𝑑𝑦 𝑑𝑥
2−𝑥

𝑥2

1

0
. 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Evaluate: kjpg;gpLf :   
2𝑥+3

𝑥2+5𝑥+7
 𝑑𝑥. 

14. Evaluate: kjpg;gpLf :   
𝑥+1

 2𝑥2+𝑥−3
 𝑑𝑥. 

15. Find reduction formula for  𝑠𝑒𝑐𝑛𝑥 𝑑𝑥. 

 𝑠𝑒𝑐𝑛𝑥 𝑑𝑥 −f;F RUq;fy; #j;jpuk; fhz;f. 

16. Evaluate: kjpg;gpLf :   𝑥3 sin 2𝑥  𝑑𝑥. 

17. Obtain Reduction formula for  𝑒−𝑥𝑥𝑛𝑑𝑥
∞

0
. 

 𝑒−𝑥𝑥𝑛𝑑𝑥
∞

0
−f;F RUq;fy; #j;jpuk; ngWf. 

 



 
18. Find the length of the curve 3𝑎𝑦2 = 𝑥(𝑥 − 𝑎)2. 

3𝑎𝑦2 = 𝑥(𝑥 − 𝑎)2 −vd;w Muj;jpd; ePsk; fhz;f. 

19. Evaluate  𝑥𝑦 𝑑𝑥 𝑑𝑦 over the region in the positive quadrant for which 𝑥 + 𝑦 = 1. 

 𝑥𝑦 𝑑𝑥 𝑑𝑦 −ia 𝑥 + 𝑦 = 1 vd;w Nfhl;bd; kpiffhy; gFjpapd; kPJ kjpg;gpLf. 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Evaluate : kjpg;gpLf :   
𝑑𝑥

(1+𝑥2) 1−𝑥2
 . 

21. Evaluate: kjpg;gpLf :   
𝑥

1+𝑠𝑖𝑛𝑥

𝜋

0
 𝑑𝑥. 

22. If 𝐼𝑛 =  𝑡𝑎𝑛𝑛𝑥 𝑑𝑥
𝜋

4
0

, Prove that 𝐼𝑛 + 𝐼𝑛−2 =
1

𝑛−1
 and hence evaluate 𝐼5. 

𝐼𝑛 =  𝑡𝑎𝑛𝑛𝑥 𝑑𝑥
𝜋

4
0

 vdpy; 𝐼𝑛 + 𝐼𝑛−2 =
1

𝑛−1
  vd epUgp> NkYk; mjpypUe;J 𝐼5 kjpg;G fhz;f.   

23. Find the area of bounded by the 𝑦2 = 4𝑎𝑥 and 𝑥2 = 4𝑏𝑦. 

𝑦2 = 4𝑎𝑥  kw;Wk; 𝑥2 = 4𝑏𝑦 ,tw;wpw;F ,ilNa milg;gLk; gug;gsT fhz;f.   

24. Evaluate by changing the order of integration    𝑥 + 𝑦 𝑑𝑦 𝑑𝑥
4−𝑥2

0

1

0
. 

   𝑥 + 𝑦 𝑑𝑦 𝑑𝑥
4−𝑥2

0

1

0
 njhifaplypd; thpir khw;;wp kjpg;gpLf.   
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Find the slope of the straight line 
𝑙

𝑟
= cos 𝜃 − 𝛼 + 𝑒𝑐𝑜𝑠𝜃. 

𝑙

𝑟
= cos 𝜃 − 𝛼 + 𝑒𝑐𝑜𝑠𝜃 vd;w Neh;Nfhl;Lf;F rha;T fhz;f. 

2. In the hyperbola 4𝑥2 − 9𝑦2 = 36 find e and its latus rectum. 

4𝑥2 − 9𝑦2 = 36 vd;w mjpgutisaj;jpd; e kw;Wk; nrt;tfyk; Mfpatw;iw fhz;f. 

3. Find the equation of the asymptotes of the hyperbola 2𝑥2 + 2𝑥𝑦 − 3𝑥 + 𝑦 = 0. 

2𝑥2 + 2𝑥𝑦 − 3𝑥 + 𝑦 = 0 vd;w mjpgutisaj;jpd; njhiyj;njhLNfhLfs; rkd;ghl;ilf; fhz;f. 
4. Find the distance between the parallel planes 2𝑥 − 2𝑦 + 𝑧 + 3 = 0, 4𝑥 − 4𝑦 + 2𝑧 + 5 = 0. 

2𝑥 − 2𝑦 + 𝑧 + 3 = 0, 4𝑥 − 4𝑦 + 2𝑧 + 5 = 0 vd;w ,uz;L ,izahd jsq;fSf;F ,ilNa cs;s 
njhiyitf; fhz;f.  

5. Find the equation to the hyperbola where directrix is 𝑥 − 𝑦 + 1 = 0 focus (−1,−1) and eccentricity 2. 

ikak; kjpg;G 2 Ftpak; (-1.-1) kw;Wk; 𝑥 − 𝑦 + 1 = 0 Mfpa Neh;Nfhl;Lf;F mjpgutisaj;jpd; 
rkd;ghL fhz;f. 

6. Find the D.C’s of the normal to the plane 2𝑥 + 2𝑦 − 𝑧 = 9. 

2𝑥 + 2𝑦 − 𝑧 = 9 vd;w rPuhd jsq;fSf;FNeh;Nfhl;L jpirapyp fhz;f. 
7. Find the angle between the planes 𝑥 − 𝑦 + 𝑧 = 1, 2𝑥 − 3𝑦 + 𝑧 = 7. 

𝑥 − 𝑦 + 𝑧 = 1 kw;Wk; 2𝑥 − 3𝑦 + 𝑧 = 7 vd;w jsq;fSf;F ,ilg;gl;l Nfhzj;ij fhz;f. 
8. Show that the three concurrent lines with D.R’s (1,1,1), (3,2,1), and (1,0,-1) are coplanar. 

(1,1,1), (3,2,1) kw;Wk; (1,0,-1) vd;w Neh;Nfhl;L jpirapypfs; xUf;fikT cilaJ vdf; fhl;Lf. 
9. Find the equation of the sphere whose centre is (1,2,3) and radius 4. 

ikak; (1,2,3) Muk; 4 vd;w kjpg;GfSf;F Nfhsj;jpd; rkd;ghL fhz;f.  

10. Find the centre and radius of the sphere 3𝑥2 + 3𝑦2 + 3𝑧2 + 12𝑥 − 8𝑦 + 10𝑧 + 10 = 0. 

3𝑥2 + 3𝑦2 + 3𝑧2 + 12𝑥 − 8𝑦 + 10𝑧 + 10 = 0 vd;w rkd;ghl;by; ikakjpg;Gk; Muj;ijAk; fhz;f. 
11. Write down the equation of a general cone. 

$k;gpd; nghJ rkd;ghl;il vOJf. 

12. Find the equation of the right circular cone whose vertex is the origin, axis is the line 
𝑥

1
=

𝑦

2
=

𝑧

3
 and 

semivertical angle is 300. 
𝑥

1
=

𝑦

2
=

𝑧

3
  vd;w Neh;NfhL Mjp topahfTk; kw;Wk; miu nrq;Fj;J Nfhzk; 300 y; Neh;tl;l $k;gpd; 

rkd;ghl;ilf; fhz;f. 
 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

13. Find the locus of poles with respect to the ellipse 
𝑥2

𝑎2
+

𝑦2

𝑏2
= 1 of the tangents to the parabola 𝑦2 = 4𝑝𝑥. 

𝑦2 = 4𝑝𝑥 vd;w gutisaj;jpd; njhLNfhLfspd; JUtq;fspd; epakg;ghijia  
𝑥2

𝑎2 +
𝑦2

𝑏2 = 1 vd;w 

ePs;tl;lj;ij nghUj;J fhz;f. 
 

14. Tracing the conic 
1

𝑟
= 1 + 𝑒 cos 𝜃. 

  
1

𝑟
= 1 + 𝑒 cos 𝜃 $k;gpd; RtL tiuf. 



 
 

15. Show that conics 𝑙 3 = 𝑟  3 + 𝑐𝑜𝑠𝜃  and 𝑙 3 = 2𝑟   3 + 𝑐𝑜𝑠 𝜃 + 𝜋
3    touch where 𝜃 =

𝜋

2
. 

𝑙 3 = 𝑟  3 + 𝑐𝑜𝑠𝜃  kw;Wk; 𝑙 3 = 2𝑟   3 + 𝑐𝑜𝑠 𝜃 + 𝜋
3    vd;w $k;gpd; rkd;ghLfs; 𝜃 =

𝜋

2
 

njhLfpd;wd vdf; fhl;Lf. 
16. Find the bisector plane of the angles between the planes 2𝑥 + 2𝑦 − 𝑧 + 1 − 0, 3𝑥 + 4𝑦 + 12𝑧 − 2 = 0   

which lies in the angle, containing the origin. 

2𝑥 + 2𝑦 − 𝑧 + 1 − 0. 3𝑥 + 4𝑦 + 12𝑧 − 2 = 0 vd;w ,uz;L jsq;fs; Mjptopahf nry;Yk;NghJ  
,U rkkhf ntl;Lk; Nfhzj;ij fhz;f. 

17. Show that the equation 𝑥2 + 𝑦2 + 4𝑧2 + 4𝑦𝑧 + 4𝑧𝑥 + 2𝑥𝑦 + 7 𝑥 + 𝑦 + 2𝑧 + 12 = 0  represents two 

parallel planes. 

𝑥2 + 𝑦2 + 4𝑧2 + 4𝑦𝑧 + 4𝑧𝑥 + 2𝑥𝑦 + 7 𝑥 + 𝑦 + 2𝑧 + 12 = 0  vd;w rkd;ghL ,uz;L ,izjsq;fs; vd 
fhz;gp. 

18. Find the equation of the sphere passing through the circle  

𝑥2 + 𝑦2 + 𝑧2 + 2𝑥 − 4𝑦 + 2𝑧 = 3 , 𝑥 + 2𝑦 + 3𝑧 = 6 and through the point (2,0,1). 
 

𝑥2 + 𝑦2 + 𝑧2 + 2𝑥 − 4𝑦 + 2𝑧 = 3 , 𝑥 + 2𝑦 + 3𝑧 = 6 vd;w tl;lk; (2,0,1) Gs;spapy; Nfhsj;jpd; rkd;ghL 
fhz;f. 

19. Show that the second degree equation 

 𝑥2 − 2𝑦2 + 𝑧2 + 4𝑦𝑧 + 2𝑧𝑥 + 6𝑥𝑦 + 2𝑥 − 10𝑦 − 10𝑧 + 21 = 0 represents a cone. Find its vertex. 
 

𝑥2 − 2𝑦2 + 𝑧2 + 4𝑦𝑧 + 2𝑧𝑥 + 6𝑥𝑦 + 2𝑥 − 10𝑦 − 10𝑧 + 21 = 0vd;w rkd;ghL $k;gpd; ,Ugb rkd;ghL 
vd fhz;gp. NkYk; cr;rp Gs;spiaf; fhz;f. 

 

 
 

 
 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Show that the locus of the point of intersection of perpendicular tangents to a conic is a circle or a straight line. 

$k;gpd; mbg;gFjp tl;lkhdJ xU Neh;Nfhl;by; nry;Yk;NghJ mjd; epakg;ghij nrq;Fj;jhf 

ntl;bf;nfhs;Sk; vd fhz;gp. 

21. Prove that the locus of the poles of all normal chords of the rectangular hyperbola 𝑥𝑦 = 𝑐2 is the curve. 

Epakghijapd; JUtk; vy;yh Neh;ikahd ehz;f;F nrt;tf mjpgutisaj;jpy; 𝑥𝑦 = 𝑐2 vd ep&gp. 

22. Show that the equation 𝑥2 + 𝑦2 − 2𝑧2 − 3𝑦𝑧 + 𝑧𝑥 = 0 reoresents a pair of planes through the origin. 

𝑥2 + 𝑦2 − 2𝑧2 − 3𝑦𝑧 + 𝑧𝑥 = 0 vd;w rkd;ghL ,uz;L jsq;fs; topahf nry;Yk; vd ep&gp 

23. Find the equations of the sphere which pass through the circle  

𝑥2 + 𝑦2 + 𝑧2 − 2𝑥 − 4𝑦 = 0 , 𝑥 + 2𝑦 + 3𝑧 = 8 and touch the plane 4𝑥 + 3𝑦 = 25. 

𝑥 + 2𝑦 + 3𝑧 = 8 vd;w jsk; 𝑥2 + 𝑦2 + 𝑧2 − 2𝑥 − 4𝑦 = 0 vd;Dk; tl;lk; topahf nrd;why; Nfhsj;jpd; 

rkd;ghL fhz;f. 

24. Find the angle between the lines of intersection of the cone 2𝑥𝑦 − 2𝑦𝑧 + 𝑧𝑥 = 0 and the plane 𝑥 + 𝑦 − 𝑧 = 0. 

𝑥 + 𝑦 − 𝑧 = 0 vd;w jsKk; 2𝑥𝑦 − 2𝑦𝑧 + 𝑧𝑥 = 0 vd;w $k;Gk; ntl;bf;nfhs;Sk; Nfhzj;ijf; fhz;f. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Find the angle between the plane and the line. 
       jsj;jpw;f;Fk; Nfhl;bw;f;Fk; ,ilg;gl;l Nfhzk; fhz;f.      
2. Define skew Lines? 

tiuaW: rupthd NfhLfs;. 
3. Find the equation of the sphere with centre (1,-1, 2) and radius 3. 

(1>-1>2)ikakhfTk; 3ia Mukhf cs;s Nfhzj;jpd; rkd;ghl;il fhz;f. 
4. Find the centre and radius of the sphere x

2
 + y

2
 +z

2
 -2x -3y +4z +5=0. 

x
2
 + y

2
 +z

2
 -2x -3y +4z +5=0 vd;w Nfhzj;jpd; ikak; kw;Wk; Muj;ij fhz;. 

5. Define Cone. 
$k;ig tiuaW. 

6. Define Cylinder. 
cUis vd;gij tiuaW. 

7. Define Curl of a vector point function. 
ntf;lu; Gs;sp rhu;gpd; Row;rpia tiuaW. 

8. If Φ(x,y,z) = x
2
 +y

2
 +z

2 
then grad Φ at the point (1,0,-1) 

Φ(x,y,z) = x
2
 +y

2
 +z

2 vdpy; (1,0,-1) Gs;spaplj;jpy; grad Φ -ia fhz;f. 
9. State Green’s theorem. 

fphpd;]; Njw;wj;ij tiuaW.  
10. State Stokes’ theorem. 

];Nlhf;]; Njw;wj;ij $Wf. 
11. Find the equation of the plane through the point (1,2,3) and Parallel to the plane 4x + 5y –z +y-47=0 

4x + 5y –z +y-47=0 vd;w jsj;jpw;F ,izahdJk; (1,2,3) vd;w Gs;sp topNa nry;yf; $ba jsj;jpd; 
rkd;ghl;il fhz;f. 

12. Prove that 
𝑥−3

2
=

𝑦−4

3
 =

𝑧−5

4
 is parallel to the plane 4x + 4y -5z =0  

       
𝑥−3

2
=

𝑦−4

3
 =

𝑧−5

4
  vd;w NfhL 4x + 4y -5z =0 vd;w jsj;jpw;F ,izahdJ rkd;ghl;il fhz;f. 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Find the image of the point (2,3,4) under the reflextion in the plane x -2y +5z=6 

x -2y +5z=6 vd;w jsj;jpy; (2,3,4)  vd;w Gs;sp gpujpgypj;jhy; mjd; gpk;gk; fz;Lgpb. 
 

14. Find the equation of the sphere with centre(6,-1,2) and touching the plane 2x –y +2z -2=0. 

(6,-1,2) ia ikakhfTk; 2x –y +2z -2=0 vd;w jsj;ij njhLk; Nfhzj;jpd; rkd;ghL fhz;f.  

15. Find the equation of the cone whose vertex is origin and base the circle x=a, y
2
 +z

2
 =b

2
 

y
2
 +z

2
 =b

2 vd;w tl;lj;ij mbkl;lkhfTk; (0>0>0) ia cr;rpg; Gs;spahfTk; nfhz;l $k;gpd; 
rkd;ghL fhz;f. 
 

16. Find the unit normal vector to the surface x
2
 –y

2
 +z =2 at the point(1,-1,2) 

      x
2
 –y

2
 +z =2 vd;w jsj;jpw;F(1,-1,2) vd;w Gs;spapy; nrq;Nfhl;L myF jpirapid fhz;f. 

 
17. Evaluate  𝑓. 𝑑𝑟 where f = (x

2
 + y

2
 ) i + (x

2
 – y

2
 )j over the curve y =x

2
 joining (0,0) and (1,1) 

     f = (x
2
 + y

2
 ) i + (x

2
 – y

2
 )j kw;Wk; y =x

2
  vd;w tistiu cila (0,0) kw;Wk; (1,1) Mfpa Gs;spfs;  

     ,izAk; vdpy;  𝑓. 𝑑𝑟 - d; kjpg;ig fhz;f. 
 

 



 

18. Find the equation of the sphere passing through the points (0,0,0) (0,1,0),(1,0,0),(0,0,1) 

(0,1,0),(1,0,0),(0,0,1) vd;w Gs;spfs; topahf nry;Yk; Nfhzj;jpd; rkd;ghL fhz;f. 
 

19. Find the directional derivative of Φ = xy
2
 + yz

3
  at the point (2,-1,1) in the direction of  i + 2j + 2k 

(2,-1,1) vd;w Gs;spaplj;J Φ = xy
2
 + yz

3
   vd;w rhu;gpw;F i + 2j + 2k vd;w jpirapy; jpir tifnfO 

fhz;f. 
 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Find the shortest distance between the lines 
𝑥−8

3
=

𝑦+9

−16
=

𝑧−10

7
𝑎𝑛𝑑 

𝑥−15

3
=

𝑦−29

8
=

𝑧−5

−5
  and also find the 

equations of lines of S.D. 

   
𝑥−8

3
=

𝑦+9

−16
=

𝑧−10

7
𝑎𝑛𝑑 

𝑥−15

3
=

𝑦−29

8
 Mfpa NfhLfSf;fpilNa kPr;rpW J}uj;ij fhz;f kw;Wk;  

        kpfr;rpW Nfhl;bd; rkd;ghl;ilf; fz;Lgpb. 
 

21. Find the equation of the tangent plane of the sphere x
2
 + y

2
 +z

2
 -4x -4y -4z +10=0 which are parallel to  the 

plane x- z =0 

x- z =0 vd;w jsj;jpw;F ,izahd x
2
 + y

2
 +z

2
 -4x -4y -4z +10=0  vd;w Nfhzj;jpw;F tiuag;gLk; 

njhL jsj;jpidf; fz;Lgpb. 
 

22.  Show that x
2
 – 2y

2
 +z

2
 +4yz +2zx +6xy -12x -10y -10z +21=0 represents a cone .Also find its vertex. 

x
2
 – 2y

2
 +z

2
 +4yz +2zx +6xy -12x -10y -10z +21=0 vd;w rkd;ghL $k;ig Fwpf;Fk; vd epWTf kw;Wk; 

mjd; Kizia fz;Lgpb. 
 

23.  a) Show that Curl(r
n
 r) =0   (b) Show that div(Curl f) =0 

m)Curl (r
n
 r) =0    vd epWTf. 

M)div (Curl f) =0 vd epWTf. 
 

24. Verify Green’s theorem for the function 𝐹  = (x
2
 + y

2
) 𝑖     -2xy𝑗  where the curve C is the rectangle in the  

 XY – plane bounded by y=0,y=b ,x=0,x=a. 

fpuPd]; Njw;wj;ij 𝐹  = (x
2
 + y

2
 ) 𝑖     -2xy𝑗  vd;w jpirad; rhu;gpw;F rupghu;f;f. ,q;F C vd;gJ XY 

jsj;jpy; y=0,y=b ,x=0,x=a  vd;w nrt;tfkhFk;. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Find a real root of the equation f(x)=x
3 
–x-1 = 0. 

f(x)=x
3 
–x-1 = 0 vd;w rkd;ghl;bd; nka; %yj;ijf; fhz;f. 

2. Write the Newton Raphson Formula. 

epAl;ld; uhg;rd; tha;g;ghl;il vOJf.  
3. 3.Define the operator  ∆ , µ , δ, Ε 

∆, µ, δ, Ε-Mfpa nraypfis tiuaW. 

4. Prove that µ2 = (
𝛿2+4

4
) vd ep&gp. 

5. Write Newton’s forward difference formula. 

epAl;ldpd; Kd; NtWghl;L tha;g;ghlil vOJf. 
6. Write Lagrange’s interpolation formula. 

yf;uhQ;rpapd; ,ilr;nrUfy; tha;g;ghlil vOJf. 
7. Write Newton’s backward difference formula to compute the derivative.    

tifaPL fhz epAl;ldpd; gpd; NtWghl;L tha;g;ghlil vOJf 
8. When we use Newton’s divided difference formula to find the derivative. 

tifaPL fhz epAl;ldpd; tFj;j NtWghl;L tha;g;ghlil; vg;nghOJ gad;gLj;JNthk;?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                    
9. Write Newton-cote’s formula. 

epAl;ld; - Nfhl;]; tha;g;ghlil vOJf. 
10. Write Simpson’s 3/8

th 
rule. 

rpk;rd;]; 3/8
th

 tpjpia vOJf. 
11. Express x

4
 + 3x

3 
-5x

2
 +6x -7 in factorial polynomial. 

x
4
 + 3x

3 
-5x

2
 +6x -7 – I fhuzpg; ngUf;f gy;YWg;Gf;Nfhit;ahf ntspg;gLj;Jf. 

12. If y1= 4,y3 = 12,y4=19 & yx= 7 find x. 

y1= 4,y3 = 12,y4=19 & yx= 7  vdpy; x-If; fhz;f. 
 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Find a real root of the equation f(x) = x
3
 - 2x – 5 = 0                             

f(x) = x
3
 - 2x – 5 = 0 vd;w rkd;ghl;bd; nka; %yj;ijf; fhz;f. 

14. Use Gauss Elimination to solve 2x + y + z = 10, 3x + 2y + 3z = 18, x + 4y + 9z = 16. 

2x + y + z = 10, 3x + 2y + 3z = 18, x + 4y + 9z = 16 vd;w rkd;ghl;il fh]pd; ePf;fy;                      
tpjpia gad;gLj;jp jPHf;f. 

15. Sum to n terms of the series 
1

1.2.3
+  

1

2.3.4
 + 

1

3.4.5
 + … 

1

1.2.3
+  

1

2.3.4
 + 

1

3.4.5
 + … vd;w njhlupd; n cWg;G tiuapyhd $l;Lj;njhiff; fhz;f. 

16. Using Newton’s forward difference formula,find the sum Sn = 1
3
+2

3
+3

3
 +…+n

3
 .  

epAl;ldpd; Kd; NtWghl;L tha;g;ghlil gad;gLj;jp Sn = 1
3
+2

3
+3

3
 +…+n

3
 –d; $l;Lj;njhiff; fhz;f. 

 
 
 
 
 



  
17. The function y = sin(x) is tabulated below 

x        :          0         
𝜋

4
             

𝜋

2
           

y = sin(x):     0    0.70711      1.0.    

Using Lagrange’s interpolation formula,find the value of sin(
𝜋

6
 ). 

Nkw;$wpa ml;ltizf;F>yf;uhQ;rpapd; ,ilr;nrUfy; tha;g;ghl;il gad;gLj;jp> sin(
𝜋

6
 ) –d; kjpg;igf; 

fhz;f. 
18. Given the following data,find y′(6) and the maximum value of y 

x  :     0        2        3        4         7           9   

y :  4   26   58   112   466   922    

Nkw;$wpa ml;ltizf;F>  y′(6) kw;Wk; y-d; kPg;ngU kjpg;igf; fhz;f. 

19. Evaluate I =  𝑒𝑥+𝑦1

0
 dxdy using Simpson’s rule with h=k=0.5. 

h=k=0.5 vdpy;  rpk;rd;];; tpjpia gad;gLj;jp>  I =  𝑒𝑥+𝑦1

0
 dxdy-d; kjpg;igf; fhz;f. 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Solve the following system by Gauss seidal method.  

10x – 5y – 2z = 3;4x – 10y + 3z = -3;x + 6y +10z = -3.  vd;w mikg;ig fh]; ]Ply; Kiwia 
gad;gLj;jp jPh;f;f 

21. a) Find the n
th

 term of the sequence 1,4,10,20,35,56…Also find 7
th 

term. 

1,4,10,20,35,56… vd;w njhlH tupirapd; n-MtJ cWg;igAk;> 7- MtJ cWg;igAk; fhz;f. 

b) Prove ∆ =  
1

2
𝛿2 + 𝛿 1 +  

𝛿2

4
  vd ep&gp. 

22. Values of x (in degrees) and sin(x) are given in the following table: 

x (in degrees) :     15            20           25         30         35          40 

sin(x)           :          0.2588     0.3420    0.4226    0.5       0.573      0.642 

determine the value of sin(38
o
).   

Nkw;$wpa ml;ltizf;F> sin(38
o
) – If; fhz;f. 

b) By using Lagrange‘s inverse interpolation,find a real root of  x
3
 + x – 3 = 0 given that the  root lies 

between 1 and 2.   

yf;uhQ;rpapd; NeHkhw;W ,ilr;nrUfy; tha;g;ghl;il   gad;gLj;jp> x3
 + x – 3 = 0 vd;w rkd;ghl;bd; 

nka; %yj;ijf; fhz;.%ykhdJ 1-f;Fk; 2-f;Fk; ,ilapy; cs;sJ. 
23.  The population of a certain town is given below. Find the rate of growth of the population in    

1931,1941,1961,1971. 

Year x   :           1931      1941       1951        1961          1971 

Population   :   40.62     60.80       79.95       103.56       132.65 

(in thousands)  

Nkw;$wpa ml;ltizapd; jutpd; gb>1931,1941,1961,1971 Mfpa tUlq;fSf;F kf;fs;  
njhifapd; tsHr;rp tpfpjj;ijf; fhz;f. 

24. Evaluate I =  
1

1+𝑥

6

0
 dx using i)Trapezoidal rule  ii)Simpson’s rule. 

rhptf tpjp kw;Wk; rpk;rd;]; tpjpia gad;gLj;jp I =  
1

1+𝑥

6

0
 dx –d; kjpg;igf; fhz;f. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Solve: jPh;f;f:  𝑝2 − 5𝑝 + 6 = 0. 
2. Solve: jPh;f;f:   𝑝 = sin 𝑦 − 𝑥𝑝 . 

3. Solve: jPh;f;f: ( D
3
 – 3D

2
 + 4 ) y = 0. 

4. Find the particular integral of  ( D
2
 – 2D + 4 )y = e

x
 sinx. 

            ( D
2
 – 2D + 4 ) y = e

x
 sinx –d; rpwg;G jPh;itf; fhz;f. 

5. Define Legendre’s linear differential equation. 
          ny[hd;lh; Nehpa tiff;nfO rkd;ghl;il tiuaW. 

6. Define total differential equation. 
          KO tiff;nfO rkd;ghL vd;gij tiuaW. 

7. Eliminate a and b from z = ax+by+a. 

            z = ax+by+a  vd;w rkd;ghl;bypUe;J a kw;Wk; b I ePf;Ff. 

8. Solve: jPh;f;f:  p+q=x+y. 

9. Solve: jPh;f;f:   2
 𝜕2𝑧

𝜕𝑥2 +  5
 𝜕2𝑧

𝜕𝑥𝜕𝑦
+  2

 𝜕2𝑧

𝜕𝑦2 = 0. 

10. Find the particular integral of  
 𝜕3𝑧

𝜕𝑥3 − 2 
 𝜕3𝑧

𝜕𝑥2𝜕𝑦
= 2𝑒2𝑥 . 

  𝜕3𝑧

𝜕𝑥3 − 2 
 𝜕3𝑧

𝜕𝑥2𝜕𝑦
= 2𝑒2𝑥     vd;w rkd;ghl;bd; rpwg;Gj; jPh;itf; fhz;f. 

11. Write the condition of integrability of total differential equations. 
         KO tiff;nfO rkd;ghl;bd; njhifaPl;bw;fhd fl;Lg;ghl;il vOJf. 

12. Define complete integral. 
         KO njhifaPL vd;gij tiuaW. 

 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Solve: jPh;f;f:   xp
2
 – 2yp + x = 0. 

14. Solve: jPh;f;f:   ( D
2
 + 2D + 5 ) y = xe

x. 

15. Solve: jPh;f;f:  x
3 
𝑑3𝑦

𝑑𝑥 3
+  3𝑥2 𝑑2𝑦

𝑑𝑥 2
+  𝑥

𝑑𝑦

𝑑𝑥
+  𝑦 = 𝑥 + 𝑙𝑜𝑔𝑥. 

16. Solve: jPh;f;f:   p(1+q) = qz. 

17. Solve: jPh;f;f:  
  𝜕2𝑧

𝜕𝑥 2
−  

𝜕2𝑧

𝜕𝑥𝜕𝑦
 = cosx cos2y. 

18. Solve: jPh;f;f:   ( y
2
 + yz ) dx + ( xz + z

2
 ) dy + ( y

2
 – xy ) dz = 0. 

19. Find the general solution of  𝑝𝑥 + 𝑞𝑦 = 𝑧. 

             𝑝𝑥 + 𝑞𝑦 = 𝑧  – d; nghJj; jPh;itf; fhz;f. 
 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 

20.   Solve: jPh;f;f:   𝑥 − 𝑦𝑝 = 𝑎𝑝2. 

21.   Solve: jPh;f;f:   ( 𝐷3 −  3𝐷2 + 3D – 1 ) y = x𝑒𝑥  + 𝑒𝑥 . 

22.   Solve: jPh;f;f:   ( 5 + 2x )
2
 
𝑑2𝑦

𝑑𝑥 2  − 6   5 + 2𝑥  
𝑑𝑦

𝑑𝑥
+  8𝑦 = 6𝑥. 

23.   Solve: jPh;f;f:   𝑧2  𝑝2𝑥2 +  𝑞2  =  1 . 

24.   Solve: jPh;f;f:   ( 𝐷3 +  𝐷2𝐷′ −  𝐷𝐷′2 −  𝐷′3 ) 𝑦 =  𝑒𝑥𝑐𝑜𝑠2𝑦 . 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Find  L ( t
n
 ) 

L ( t
n
 ) – I fhz;f. 

2. Find  L ( cos
2
t ) 

L ( cos
2
t ) - I fhz;f. 

3. Find  L
-1

 ( 
𝑠

2𝑠2−8  
)   

L
-1

 ( 
𝑠

2𝑠2−8  
) - I fhz;f. 

4. State Lerch’s theorem. 

nyh;r; Njw;wj;ij $W. 

5. Find Fs
-1

 (  e
-πs

 ). 

Fs
-1

 (  e
-πs

 ) - I fhz;f. 

6. State the Modulation theorem of Fourier transformation. 

/G+hpah; ; cUkhw;wj;jpd; gz;Ngw;wj; Njw;wj;jpid vOJ. 

7. Find  ∇ɸ if ɸ = x
3
y

2
z at the point ( 1, 1, 1). 

ɸ = x
3
y

2
z  vdpy ; ( 1, 1, 1)   vd;w Gs;spapy ; ∇ɸ -I fhz;f. 

8. Define Solenoidal vector. 

gha;tw;w ntf;lhiu tiuaW. 

9. Define line integral of a vector point function. 

XU ntf;lhh; Gs;spr; rhh;gpd; Neh;f;NfhL njhifaP̂  tiuaW. 

10. State Stoke’s theorem. 

];Nlhf;]; Njw;wj;ij $W. 

11. Evaluate :  𝑒−2𝑡∞

0
sin3t dt. 

             𝑒−2𝑡∞

0
sin3t dt  - d; kjpg;G fhz;f. 

12. If  𝐹  = z 𝑖  + x 𝑗  + y 𝑘  , prove that curl curl 𝐹  = 0. 

             𝐹  = z 𝑖  + x 𝑗  + y 𝑘    vdpy; curl curl 𝐹  = 0 vd ep&gp. 

 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

 

13. Find L ( t
2
 sin at ). 

L ( t
2
 sin at ) - I fhz;f. 

14. Find the inverse Laplace transform of        
2𝑠2+ 5𝑠−4

𝑠3+𝑠2−2𝑠
. 

 

            
2𝑠2+ 5𝑠−4

𝑠3+𝑠2−2𝑠
  - d;; jiyfPo; yhg;yh]; cUkhw;wj;ijf; fhz;f.  

 

15. Find the Fourier transform of  𝑓 𝑥 =  
𝑥2 , |𝑥| < 𝑎

0, |𝑥| > 𝑎
   

 

            𝑓 𝑥 =  
𝑥2 , |𝑥| < 𝑎

0, |𝑥| > 𝑎
   -d;    /G+hpah; cUkhw;wj;ijf; fhz;f. 

 



 
16. Show that  𝐹  = (z

2
+2x+3y) 𝑖  + (3x+2y+z) 𝑗  + (y+2zx) 𝑘  is irrotational. 

      𝐹  = (z
2
+2x+3y) 𝑖  + (3x+2y+z) 𝑗  + (y+2zx) 𝑘  vd;w ntf;lhh; xU Row;rpaw;w ntf;lhh;  vdf; fhl;L.   

17. Use Green’s theorem in a plane to evaluate    2𝑥 − 𝑦 𝑑𝑥 +  𝑥 + 𝑦 𝑑𝑦
𝑐

 where c is the boundary of the 

circle  x
2
+y

2
 = a

2
 in the xoy plane. 

XU jsj;jpw;fhd fphPd; Njw;wj;ijg; gad;gLj;jp    2𝑥 − 𝑦 𝑑𝑥 +  𝑥 + 𝑦 𝑑𝑦
𝑐

  - d; kjpg;ig x
2
+y

2
 = a

2
  

 vd;w vy;iyf;Fl;gl;L xoy  jsj;jpy; fhz;f. 

18. Using Laplace transform solve y
//
(t)+y(t) = 4 e

t
 where y(0) = 0 , y

/ 
(0) = 0. 

y
//
(t)+y(t) = 4 e

t
 ,  y(0) = 0 , y

/ 
(0) = 0 vd;w rkd;ghl;il yhg;yh]; cUkhw;wj;ijg; gad;gLj;jp jPh;f;f. 

19. If    𝐹  = (3x
2
+6y) 𝑖  – 14yz 𝑗  +20xz

2
 𝑘 , evaluate  𝐹  . dr  from (0,0,0) to (1,1,1) along the curve C  given by 

x=t, y=t
2
, z= t

3
. 

             𝐹  = (3x
2
+6y) 𝑖  – 14yz 𝑗  +20xz

2
 𝑘 , vdpy ; (0,0,0) ypUe;J  (1,1,1) tiu x=t, y=t

2
, z= t

3
       

               vd;w tistiu C  topNa   𝐹  . dr   kjpg;igf; fhz;f. 

 
 

 

 

 

 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 

20. (a) Prove that   𝑡3𝑒−𝑡𝑠𝑖𝑛𝑡 𝑑𝑡 = 0
∞

0
. 

(b)  Find L ( 
sin ℎ𝑡

𝑡
). 

      (a)   𝑡3𝑒−𝑡𝑠𝑖𝑛𝑡 𝑑𝑡 = 0
∞

0
  - vd ep&gp. 

      (b)  L ( 
sin ℎ𝑡

𝑡
) –  fhz;f. 

 

21. Using Laplace transform , solve y
//
 −4y

/
 + 8y = e

2t
, y(0) = 2 and y

/
(0) = −2 

y
//
 −4y

/
 + 8y = e

2t
, y(0) = 2 kw;Wk; y

/
(0) = −2 vd;w rkd;ghl;il yhg;yh]; cUkhw;wj;ij gad;gLj;jp jPh;f;f. 

 

22. Find the Fourier transform of 𝑓 𝑥 =  
1 − 𝑥2 , | 𝑥| ≤ 1

0, |𝑥| > 1
  

            𝑓 𝑥 =  
1 − 𝑥2 , | 𝑥| ≤ 1

0, |𝑥| > 1
          vd;gjpd;  /G+hpah; cUkhw;wj;ijf; fhz;f. 

 

     23. (a). If  𝑟   is the position vector of the point (x,y,z) with respect to the origin , prove that  ∇( r
n
 ) = n r

n-2
 𝑟  

           (b) Find the value of  , so that   𝐹  =  𝜆 𝑦4𝑧2   𝑖  – 4x
3
z

2
 𝑗  +5x

2
y

2
 𝑘  may be solenoidal. 

           (a) 𝑟  vd;gJ Mjpg;Gs;spiag; nghWj;J (x,y,z) vd;w Gs;spapd; epiyntf;lhh; vdpy; ∇( r
n
 ) = n r

n-2
 𝑟  vd   

              ep&gp. 

           (b)  𝐹  = 𝜆 𝑦4𝑧2    𝑖  – 4x
3
z

2
 𝑗  +5x

2
y

2
 𝑘   vd;gJ xU gha;tw;w ntf;lhh; vdpy ; 𝜆 kjpg;igf; fhz;f. 

 

24. Verify Gauss divergence theorem for  𝐹  = x
2
 𝑖  + y

2
 𝑗  + z

2
 𝑘   where S is the surface of the cuboid formed by  

the planes x=0, x=a, y=0, y=b, z=0, z=c.  

  𝐹  = x
2
 𝑖  + y

2
 𝑗  + z

2
 𝑘    vdf; nfhz;L fh]; gha;T Njw;wj;ij rhpghh;f;f. ,q;F S vd;gJ  x=0, x=a, y=0,  

   y=b, z=0, z=c   vd;w  jsq;fshy; cUthd fdr; nrt;tfkhFk;. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Solve : jPHf;f :  x
2
p

2 
+ 3xyp + 2y

2 
= 0. 

2. Solve; jPHf;f :   p = tan(y – xp). 

3. Solve: jPHf;f : D
2 

 + 5D + 6 =e
x
 . 

4. Find the particular integral of ( D
2
 + D +1 )y = x

2 .  

( D
2
 + D +1 )y = x

2
 vd;w tiff;nfO rkd;ghl;bd; Fwpg;gpl;l jPHitf; fhz;f. 

5. Find the complementary function of  
𝑑2𝑦

𝑑𝑥 2  + y = tan(x). 

𝑑2𝑦

𝑑𝑥 2  + y = tan(x) vd;w tiff;nfO rkd;ghl;bd; epug;Gj;jPHitf; fhz;f. 

6. Find the complementary function of 3x
2 
𝑑2𝑦

𝑑𝑥 2 +x 
𝑑𝑦

𝑑𝑥
 + y = x. 

3x
2 
𝑑2𝑦

𝑑𝑥 2 +x 
𝑑𝑦

𝑑𝑥
 + y = x  vd;w tiff;nfO rkd;ghl;bd; epug;Gj;jPHitf; fhz;f. 

7. Solve: jPHf;f : yzdx + zxdy + xydz = 0.              

8. Define complete integral.  
 KOj;jPHit tiuaW. 

9. Solve: jPHf;f:  x
2
p + y

2
q = z

2
;  

10. Solve: jPHf;f : 2  
𝜕2𝑧

𝜕𝑥2 + 5 
𝜕2𝑧

𝜕𝑥𝜕𝑦
 + 2 

𝜕2𝑧

𝜕𝑦2 = 0;  

11. Find the complementary function of   
𝜕2𝑧

𝜕𝑥2 +  
𝜕2𝑧

𝜕𝑥𝜕𝑦
 - 6 

𝜕2𝑧

𝜕𝑦2 = ycos x. 

𝜕2𝑧

𝜕𝑥2 +  
𝜕2𝑧

𝜕𝑥𝜕𝑦
 - 6 

𝜕2𝑧

𝜕𝑦2 = ycos x vd;w gFjp tiff;nfO rkd;ghl;bd; epug;Gj;jPHitf; fhz;f. 

12. Find the complete solution of p(1 + q) = qz. 

p(1 + q) = qz vd;w gFjp tiff;nfO rkd;ghl;bd; KOj;jPHitf; fhz;f. 
 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. Solve: jPHf;f: y = 3px + 6p
2
y

2
.  

14. Solve: jPHf;f: ( D
2
 + 4D +5 )y = 𝑒𝑥 +  x3

. 

15. Solve: jPHf;f:  
𝑑2𝑦

𝑑𝑥 2
 – 5 

𝑑𝑦

𝑑𝑥
  + 6y = 𝑒𝑥  𝑐𝑜𝑠 2𝑥.  

16. Solve: jPHf;f.  yz log zdx – zx log z dy + xydz = 0;   

17. Solve to find complete solution for z
2
 (p

2
z

2
 + q

2
 ) = 1  

z
2
 (p

2
z

2
 + q

2
 ) = 1 vd;w gFjp tiff;nfO rkd;ghl;bd; KOj;jPHitf; fhz;f. 

18. Solve: jPHf;f:  z = px + qy +  1 + 𝑝2 + 𝑞2 . 

19. Solve: jPHf;f:  
𝜕2𝑧

𝜕𝑥2  - 4 
𝜕2𝑧

𝜕𝑥𝜕𝑦
 + 4 

𝜕2𝑧

𝜕𝑦2 = 𝑒2𝑥+𝑦 . 

 

 



 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. i) Solve: jPHf;f :  y – 2px = tan
-1

 (xp
2
).  ii) 

𝑑𝑦

𝑑𝑥
 - 
𝑑𝑥

𝑑𝑦
 = 

𝑥

𝑦
 - 
𝑦

𝑥
 . 

21. Solve: jPHf;f:    
𝑑2𝑦

𝑑𝑥 2  + y = sec(x). 

22. Solve: jPHf;f:  x
2 𝑑

2𝑦

𝑑𝑥 2 + 4x 
𝑑𝑦

𝑑𝑥
 +2 y =sin(log x). 

23. Solve: jPHf;f:  (x
2
 – yz)p + (p

2
 – zx)q = z

2
 – xy. 

24. Solve: jPHf;f:  (D
2
 + 2DD

' 
+ D

'2
 -2D-2D') z = sin (x +2y). 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Define Laplace transform.  
    yhg;yh]; cUkhw;wj;ij tiuaW. 

2. Find 𝐿  𝑡−
1

2   – d; kjpg;igf; fhz;f.  

3. Find 𝐿 𝑆𝑖𝑛𝑡 − 𝐶𝑜𝑠𝑡 2 – d; kjpg;igf; fhz;f.  

4. Find 𝐿 𝑒−2𝑡  – d; kjpg;igf; fhz;f.  

5. Find  𝐿−1  
𝑆

(𝑆+1)2  – d; kjpg;igf; fhz;f.  

6. State the parseval’s Identities of Fourier transform.  
    /G+hpah; cU khw;wpf;fhd /gh;rpty; milahshq;fis jUtpf;f.   

7. Prove that 𝐹 𝑓(𝑥 − 𝑎) =  𝑒𝑖𝑎𝑠𝑓 𝑠 , where 𝐹(𝑠) =  𝐹 𝑓(𝑥)  is Fourier transform of 𝑓 𝑥 .  
   𝐹 𝑓(𝑥 − 𝑎) =  𝑒𝑖𝑎𝑠𝑓 𝑠  – vd epWTf. ,q;F 𝐹(𝑠) =  𝐹 𝑓(𝑥)  vd;gJ /G+hpah;; cUkhw;wkhFk;. 
8. State the Dirichlet condition.  

    nlh;rpNyl; – d; epge;jidfis $Wf. 

9. In the Fourier serious 𝑓 𝑥 =
1

2
 𝑎0 +   𝑎𝑛  𝐶𝑜𝑠 𝑛𝑥 +  𝑏𝑛  𝑆𝑖𝑛 𝑥 , (0,2𝜋)∞

𝑛=1  find the value of 𝑎𝑛 .   

    𝑓 𝑥 =
1

2
 𝑎0 +   𝑎𝑛  𝐶𝑜𝑠 𝑛𝑥 +  𝑏𝑛  𝑆𝑖𝑛 𝑥 , (0,2𝜋)∞

𝑛=1   vd;w /G+hpah; njhlhpy; 𝑎𝑛 -d; kjpg;G ahJ?   
10. Find the Fourier cosine transforms of 𝑓 𝑥 =  𝑒−2𝑥 .  
     /G+hpah; cosine cUthf;fj;ij 𝑓 𝑥 =  𝑒−2𝑥 -y; fhz;f.    

11. State convolution theorem for Fourier transforms.    
      KWf;F Njw;wj;ij /G+hpah; cUkhw;wj;jpy; vOJf.  
12. Define even functions 
       xU ,ul;ilg;gilr; rhh;ig tiuaW. 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 
 

13. Fine the Laplace transform of 𝑓 𝑡 =  
𝑒𝑡−𝑎 ,𝑤ℎ𝑒𝑛 𝑡 > 𝑎
0      , 𝑤ℎ𝑒𝑛 𝑡 > 𝑎

   . 

      𝑓 𝑡 =  
𝑒𝑡−𝑎 , 𝑡 > 𝑎
0       , 𝑡 > 𝑎

   vdpy; ,jd; yhg;yh]; cUkhw;wj;ij fhz;f. 

 

14. Find  𝐿  
𝑒−𝑎𝑡 −𝑒−𝑏𝑡

𝑡
    - d; kjpg;igf; fhz;f. 

 

15. Find  𝐿−1  
𝑆+2

 𝑆+3 (𝑆2+4)
   - d; kjpg;igf; fhz;f.  

 

16. Using convolution theorem, prove that 𝐿−1  
1

𝑃3(𝑃2+1)
 =

𝑡2

2
+  𝐶𝑜𝑠𝑡 − 1 

      Row;rpj; (convolution) Njw;w;jijg; gad;gLj;jp 𝐿−1  
1

𝑃3(𝑃2+1)
 =

𝑡2

2
+  𝐶𝑜𝑠𝑡 − 1  -ia epWTf. 

 
17. Find  𝑎𝑜  & 𝑎𝑛  for 𝑓 𝑥 = 𝑥(𝜋 − 𝑥) in 0 < 𝑥 < 2𝜋.  

 

    𝑓 𝑥 = 𝑥(𝜋 − 𝑥) f;F 0 < 𝑥 < 2𝜋  ,lj;J 𝑎𝑜  & 𝑎𝑛 fhz;f. 
 
 



 
 

18. Obtain a Fourier sine series for 𝑓 𝑥 =  𝑒𝑥  in the range  0, 𝜋  
        0, 𝜋  ,ilntspapy; 𝑓 𝑥 =  𝑒𝑥 -d; /G+hpah; sine njhlh; fhz;f.  
 
 

19. Find the complex Fourier transform of 𝑒−𝑥 . 
    𝑒−𝑥  -d; fyg;G vz;fspd; /G+hpah; cUkhw;wj;ij fhz;f. 

 
 

 
 

 
 

 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. State and prove derivatives and integrals of Laplace transform. 
      yhg;sh]; nray;khw;wpiaf; nfhz;L tifaPL kw;Wk; njhifaPL vOjp epWTf. 
 
21. Evaluate : kjpg;gpLf: 

(i) 𝐿−1  
2𝑝2−1

(𝑃2+1)(𝑃2+4)
  

(ii) 𝐿−1  
𝑆−5

(𝑆2+9)
  . 

             

 

22. Solve : 
𝑑2𝑦

𝑑𝑡 2 + 𝑦 = 𝑡 𝐶𝑜𝑠2𝑡, 𝑡 > 0 given that 𝑦 =
𝑑𝑦

𝑑𝑥
= 0 when 𝑡 = 0. 

      
𝑑2𝑦

𝑑𝑡 2 + 𝑦 = 𝑡 𝐶𝑜𝑠2𝑡, 𝑡 > 0 vd;w rkd;ghl;il 𝑦 =
𝑑𝑦

𝑑𝑥
= 0> 𝑡 = 0  vd;w epge;jidf;Fl;gl;L jPh;f;f. 

 

 23. If 𝑓 𝑥 =   
0             − 𝜋 < 𝑥 < 0
𝑆𝑖𝑛𝑥            0 <  𝑥 < 𝜋

  prove that 
1

1.3
+

1

3.5
+

1

5.7
+. . . … =

1

2
 , also deduce that  

         
1

1.3
−

1

3.5
+

1

5.7
− ⋯ =

 𝜋−2

4
 . 

 

       𝑓 𝑥 =   
0             − 𝜋 < 𝑥 < 0
𝑆𝑖𝑛𝑥             0 <  𝑥 < 𝜋

  vdpy ; 
1

1.3
+

1

3.5
+

1

5.7
+. . . … =

1

2
  NkYk; 

1

1.3
−

1

3.5
+

1

5.7
−. . . … =

𝜋−2

4
  

   vd epWTf. 
 

24. Find the Fourier Sine and Cosine transform of 
𝑒𝑎𝑥 +𝑒−𝑎𝑥

𝑒𝜋𝑥 −𝑒−𝜋𝑥
  . 

     
𝑒𝑎𝑥 +𝑒−𝑎𝑥

𝑒𝜋𝑥 −𝑒−𝜋𝑥
  -d; /G+hpah; Sine kw;Wk; Cosine cUkhw;wj;ij fhz;f.  
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define a group. 

Fyk; tiuaW. 
2. If H is a subgroup of G, define the index of H in G. 

H vd;gJ G- d; cl;Fyk; vdpy; G- y; H- d; FwpaPl;L vz;izf; fhz;f. 
3. Define a normal subgroup of a group G. 

G vd;w xU Fyj;jpd; xU Neh;ik cl;Fyj;ij tiuaW. 
4. Define the kernal of a group homomorphism. 

xU Fyj;jpd; nray; khwhf; Nfhh;j;jypd; cl;fUit tiuaW. 
5. Define an integral domain. 

xU vz; muq;fj;ij tiuaW. 
6. State Cayley’s theorem. 

Nfa;yp Njw;wj;ij vOJf. 

7. Find the orbits of the permutation 
1   2   3   4   5   6
6   5   4   3  2   1

 . 

 
1   2   3   4   5   6
6   5   4   3  2   1

  vd;w thpir khw;wj;jpd; xUf;Ffisf; fhz;f. 

8. If F is field, prove that its only ideals are (o) and F itself. 

F vd;gJ xU fsk; vdpy; F- d; rPh;kq;fs; (o) kw;Wk; F kl;LNk vd epWTf. 
9. Define a Quotient ring. 

xU <T tisaj;ij tiuaW. 
10. Define a maximal ideal of a ring R. 

R vd;w xU tisaj;jpd; kPg;ngU rPh;kj;ij tiuaW. 
11. Define a Euclidean ring. 

xU A+f;spbad; tisaj;ij tiuaW. 
12. If 𝑈 is an ideal of 𝑅 and 1 ∈ 𝑈, prove that 𝑈 = 𝑅. 

𝑈 vd;gJ 𝑅  d; rPh;kk; kw;Wk; 1 ∈ 𝑈 vdpy; 𝑈 = 𝑅 vd epWTf. 
 

 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. State and prove Lagrange’s theorem. 

nyf;uhd;[papd; Njw;wj;ij vOjp epWTf. 

14. State and prove fundamental theorem of homomorphism. 

nranyhg;Gikf;fhd mbg;gil Njw;wj;ij vOjp epWTf. 

15. If H and K are finite subgroup of a group G of orders 0(H) and 0(K) respectively, prove that 𝑜 𝐻 =
𝑜 𝐻 𝑜(𝐾)

0(𝐻∩𝐾)
. 

H kw;Wk; K vd;gd G vd;w xU Fyj;jpd; KbTs;s cl;Fyq;fs;. mjd; epiykq;fs; KiwNa 0(H) 

kw;Wk; 0(K) vdpy; 𝑜 𝐻 =
𝑜 𝐻 𝑜(𝐾)

0(𝐻∩𝐾)
 vd epWTf. 

 



 

 
16. Let ∅:𝐺 → 𝐺′ be an onto group homomorphism with ker∅ = 𝑘. Show that k is a normal subgroup G. 

∅:𝐺 → 𝐺′ vd;gJ nray;Kiw khwhf; Nfhh;j;jy; ker∅ = 𝑘. 𝑘 vd;gJ Neh;ik cl;Fyk; vd epWTf. 
 

17. Show that the ideal 𝐴 =< 𝑎0 > is a maximal ideal of the Euclidean ring 𝑅 ⇔ 𝑎0 is a prime ideal of T. 

rPh;tisak; 𝐴 =< 𝑎0 >  vd;gJ kPg;ngU rPh;kk; 𝑅 ⇔ 𝑎0 vd;gJ A+f;ypbad; tisak; 𝑅-d; gfh rPh;kk; 

vd epWTf. 

18. Show that a finite integral domain is a field. 

xU KbTs;s vz; muq;fk; xU fsk; vd epWTf. 

19. Let 𝐺 be a non – zero element of an Euclidean ring R. show that a is a unit in R iff 𝑑 𝑎 = 𝑑(1). 

𝐺 vd;gJ A+f;spbad; tl;lj;jpd; G+[;[pak; ,y;yh cUg;G vd;f. a vd;gJ R-d; myF vdpy; ,Ue;jhy; 

kw;Wk; ,Ue;jhy; kl;LNk 𝑑 𝑎 = 𝑑(1) vd epWTf. 

 
 

 
 

 

 
 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Let G be set of all 2 × 2 matrices  
𝑎     𝑏
𝑐     𝑑

  where 𝑎, 𝑏, 𝑐,𝑑 are real numbers, such that 𝑎𝑏 − 𝑏𝑐 ≠ 0 prove that 

G is an infinite non-abelian group under multiplication. 

G vd;gJ  𝑎     𝑏
𝑐     𝑑

  vd;w midj;J mzpfspd; fzk; ,q;F 𝑎, 𝑏, 𝑐,𝑑 vd;gd nka;naz;fs; NkYk; 

𝑎𝑏 − 𝑏𝑐 ≠ 0. G vd;gJ ngUf;fiyf; nfhz;L xU Kbtpy;yhj mgPypad; my;yhj Fyk; vd;W epWTf. 

21. Let ∅ be a homomorphism G onto 𝐺  with kernal k. show that 
𝐺

𝐾
≅ 𝐺 . 

∅ vd;gJ G kw;Wk; 𝐺  f;F ,ilNa Md cUkhw;wk; cl;fU k vd;f. 
𝐺

𝐾
≅ 𝐺  vd epWTf. 

22. Show that 𝑆3 is a group with respect to permutation multiplication. 

thpir khw;W ngUf;fypd; gb 𝑆3 xU Fyk; vd epWTf. 

23. Prove that every integral domain can be imbedded in a field. 

   ve;jnthU vz; muq;fj;ij xU fsj;jpy; gjpf;f KbAk; vd;W epWTf. 

24. Let R be a Euclidean ring and let A be an ideal of R. Prove that there exists an element 𝑎0 ∈ 𝐴 such that A 

consists exactly of all 𝑎0𝑥 as 𝑥 ranges over R. 

𝑅 vd;gJ A+f;spbad; tisak; A vd;gJ R d; xU rPh;kk;. A vd;gJ 𝑥 MdJ R NtWgLk; NghJ 

fpilf;Fk; midj;J 𝑎0𝑥  fis kl;LNk nfhz;l xU fzkhf ,Uf;FkhW 𝑎0 ∈ 𝐴 vd;w xU cWg;G 

,Uf;Fk; vd;W epWTf. 

 

 

1. E - Mail Id for Uploading Answer Sheet 

mathsdepartment@lngovernmentcollege.com  

 



 LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI – 601 204 

APRIL - 2021 SEMESTER EXAMINATIONS 

  V SEMESTER – B.Sc., MATHEMATICS 

   Paper Code : UGM5B                                                           Title of the paper : Real Analysis - I 
 

 

   Date :06.05.2021 AN                                     Time : 3 Hours                Maximum Mark:75 Marks       

                                                                 
 

PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Prove that the relation 𝑓 𝑋 ∩ 𝑌 = 𝑓(𝑋) ∩ 𝑓(𝑌) need not hold. 

𝑓 𝑋 ∩ 𝑌 = 𝑓 𝑋 ∩ 𝑓 𝑌    எனும் உ஫வு சரினா஦தல்஬ எ஦ ஥ிறுவுக. 
2. Prove that the set of all irrationals is uncountable. 

விகிதமு஫ா எண்க஭ின் கணம் எண்ணிடத்தக்கதல்஬ எ஦ ஥ிறுவுக. 
3. Define Cantor set. 

ககன்டர் கணத்தத வதபனறு. 
4. Prove that   𝑠𝑛   𝑛=1

∞ converges to  𝐿 ,if  𝑠𝑛 𝑛=1
∞  conveges to 𝐿. 

 𝑠𝑛 𝑛=1
∞ , 𝐿 - க஥ாக்கி ஒருங்குகி஫து எ஦ில்,  𝑠𝑛   𝑛=1

∞ ,  𝐿 -ஐ க஥ாக்கி ஒருங்குகி஫து எ஦ ஥ிறுவுக. 

5. Give an example of a sequence  𝑠𝑛 𝑛=1
∞ which is not bounded but lim𝑛→∞

𝑠𝑛

𝑛
= 0. 

 𝑠𝑛 𝑛=1
∞ என்஧து வபம்஧ற்  lim𝑛→∞

𝑠𝑛

𝑛
0 எ஦ அதநயும் ததாடருக்கா஦ ஒரு எடுத்துக்காட்டு தருக. 

6. Define converges conditionally. 

7. If 𝑎𝑛
∞
𝑛=1  is a convergent series then prove that lim𝑛→∞ 𝑎𝑛 = 0. 

 𝑎𝑛
∞
𝑛=1 lim𝑛→∞ 𝑎𝑛 = 0 

8. State Root test. 

9. Test the convergence of the series  
𝑥𝑛

𝑛
∞
𝑛=1  . 

 
𝑥𝑛

𝑛
∞
𝑛=1  

10. Define non-decreasing function. 

11. Define a metric space. 

னாப்பு தவ஭ி வதபனறு. 

12. Find lim𝑥→2
𝑥2−4

𝑥−2
 ஐ காண்க. 

 

 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 
 

13. Show that the countable union of countable set is countable. 

எண்ணிடத்தக்க கணங்க஭ின் எண்ணிடத்தக்க கசர்ப்பு எண்ணிடத்தக்கJ எ஦ காட்டுக. 
14.  Show that the limit of convergent sequence is unique. 

ஒருங்கும் ததாடரின் எல்த஬ ஒன்க஫ ஒன்றுதான் எ஦க் காட்டுக. 
15.  Show that every convergent sequence is bounded. 

ஒவ்தவாரு ஒருங்கும் ததாடரும் வபம்புதடனது எ஦க் காண்஧ி. 
16. If 0 < 𝑥 < 1,then prove that  𝑥𝑛∞

𝑛=0 converges to 
1

1−𝑥
. 

       0 < 𝑥 < 1 எ஦ில்,  𝑥𝑛∞
𝑛=0  ததாடர்வரிதச 

1

1−𝑥
 - ஒருங்கும் எ஦ ஥ிறுவுக. 

17. State and prove Comparison test.  
vOjp ஥ிறுவுக. 

 
 



 
 

18.  Let  𝑎𝑛 𝑛=1
∞ be nonincreasing of positive numbers. If  2𝑛𝑎2𝑛

∞
𝑛=0 converges, show that  𝑎𝑛

∞
𝑛=1 converges. 

 𝑎𝑛 𝑛=1
∞ என்஧து நிதக எண்க஭ின் வ஭பாததாடர் என்க.  2𝑛𝑎2𝑛

∞
𝑛=0 ஒருங்குகி஫து எ஦ில், 𝑎𝑛

∞
𝑛=1 ஒருங்கும்  

எ஦ ஥ிறுவுக.  
19.  Let (𝑀, 𝜌) be a metric space and 𝑎 ∈ 𝑀.Let 𝑓 and 𝑔 be real valued function defined on 𝑀.  

  If lim𝑥→𝑎 𝑓 𝑥 = 𝐿 and lim𝑥→𝑎 𝑔 𝑥 = 𝑁,then prove that lim𝑥→𝑎[ 𝑓 𝑥 + 𝑔(𝑥)] = 𝐿 + 𝑁. 

 𝑓 நற்றும் 𝑔 என்஧஦ னாப்புதவ஭ி  𝑀,𝜌 –ல் வதபனறுக்கப்஧ட்ட தநய் நதிப்புதடனச் சார்புகள் நற்றும்                   

𝑎 ∈ 𝑀.கநலும் lim𝑥→𝑎 𝑓 𝑥 = 𝐿 நற்றும் lim𝑥→𝑎 𝑔 𝑥 = 𝑁, எ஦ில் lim𝑥→𝑎 [𝑓 𝑥 + 𝑔(𝑥)] = 𝐿 + 𝑁   
எ஦ ஥ிறுவுக.  
 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Show that [0,1] is uncountable. 

        0,1  எண்ணிடத்தக்கதல்஬ எ஦க் காண்஧ி. 

21. Show that   1 +
1

𝑛
 
𝑛

 
𝑛=1

∞

converges. 

  1 +
1

𝑛
 
𝑛

 
𝑛=1

∞

ஒருங்கும் எ஦க் காண்஧ி. 

22.  If  𝑎𝑛 𝑛=1
∞ is a sequence of positive numbers such that 

(a) 𝑎1 ≥ 𝑎2 ≥ ⋯𝑎𝑛 ≥ 𝑎𝑛+1 ≥ ⋯, and 

(b) lim𝑛→∞ 𝑎𝑛 = 0 then prove that the alternating series  (−1)𝑛+1𝑎𝑛
∞
𝑛=1  is convergent. 

 𝑎𝑛 𝑛=1
∞

( 𝑎1 ≥ 𝑎2 ≥ ⋯𝑎𝑛 ≥ 𝑎𝑛+1 ≥ ⋯, 

 ( lim𝑛→∞ 𝑎𝑛 = 0   (−1)𝑛+1𝑎𝑛
∞
𝑛=1

23. State and prove ratio test. 

விகிதச் கசாதத஦தன எழுதி ஥ிரூ஧ி. 
24.  Let (𝑀, 𝜌) be a metric space.Let 𝑓 and 𝑔 be real valued function defined on 𝑀and 𝑎 ∈ 𝑀.                             

 Let lim𝑥→𝑎 𝑓 𝑥 = 𝐿 and lim𝑥→𝑎 𝑔 𝑥 = 𝑁, then prove that    

(a) lim𝑥→𝑎(𝑓𝑔)(𝑥) = 𝐿𝑁 

      (b) lim𝑥→𝑎(
𝑓

𝑔
)(𝑥) =

𝐿

𝑁
 , where 𝑔(𝑥) ≠ 0. 

 𝑀, 𝜌 - என்஧து ஒரு னாப்புதவ஭ி .𝑓 நற்றும் 𝑔 என்஧஦ 𝑀-ல் வதபனறுக்கப்஧ட்ட தநய்நதிப்புதடனச் சார்புகள் 
நற்றும் 𝑎 ∈ 𝑀 என்க.lim𝑥→𝑎 𝑓 𝑥 = 𝐿நற்றும் lim𝑥→𝑎 𝑔 𝑥 = 𝑁 எ஦ில் 

   அ) lim𝑥→𝑎(𝑓𝑔)(𝑥) = 𝐿𝑁 

ஆ) lim𝑥→𝑎(
𝑓

𝑔
)(𝑥) =

𝐿

𝑁
 ,  𝑔 𝑥 ≠ 0 எ஦ ஥ிறுவுக. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define Force. 

    tpir tiuaW. 
2. Define limiting friction. 

    $k;G cuha;T tiuaW 
3. What is unlike parallel forces? 

    xj;jpuhj ,iztpirfs; vd;wy; vd;d? 
4. State Varignon’s theorem. 

    thupfdpd; Njw;wj;ijf; $W. 
5. If a particle moving along a line with constant acceleration, prove that v = u+at. 

   xU Jfs; khwpyp KLf;fj;Jld; NeHNfhl;by; ,aq;Fk; vdpy; v = u+at vd;gij epWTf 
6. Define relative velocity. 

    rhHG jpirNtfk; tiuaW. 
7. Define Oscillation. 

    miyT tiuaW. 
8. Define simple harmonic motion. 

    vspa Neupir ,af;fk; tiuaW. 
9. What is the maximum height of the projectile? 

     vwpnghUspd; kPg;ngU cauk; ahJ? 
10. State the Newton’s law of impact.  

      epa+l;ldpd; NkhjYf;fhd tpjpia vOJf 
11. State triangle law of forces. 

      tpirfSf;fhd Kf;Nfhz tpjpiaf; $W. 
12. Define projectile. 

      vwpnghUs; tiuaW. 
 
 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. State and prove Lami’s theorem. 

      Nykpapd; Njw;wj;ij vOjp ep&gp. 
14. Show that a system of coplanar forces reduce either to a single force or to a single couple. 

       xU jsj;jpy; nray;gLk; tpirfspd; njhFg;G xU tpirahfNth my;yJ xU     
   RoypizirahfNth Fiwf;f ,aYk; vdf; fhl;L. 
15. If a point moves in a straight line with uniform acceleration and covers successive equal distance 

      in times t1, t2, t3 then show that .
3111

321321 tttttt 
  

    

      rPuhd KLf;fj;jpy; xU NeHNfhl;by; efUk; xU Gs;sp mLj;jLj;j rkJ}uq;fis t1, t2, t3  

   Neuj;jpy; 
321321

3111

tttttt 
  vdf; fhl;L. 

 
 



16. In a simple harmonic motion xnx 2  express  

       a) x in t 

       b) x  in t 

       c) x  in x 

       xnx 2  vd;w vspa Neupir ,af;fr; rkd;ghl;bd; 

      அ) x- I t-d; thapyhf  

      ஆ) x - I t-d; thapyhf  

      இ) x  - I x-d; thapyhf fhz;f. 

17. Find the velocity of the projectile at any time t and the time of flight. 

     ‘t’ Neuj;jpy; jpirNtfk; kw;Wk; fle;j fhyk; Mfpatw;iw fhz;f. 
18. The magnitude of the resultant of two give n forces P,Q is R . If Q is doubled then R is doubled 

      if Q is reversed then also R is doubled .Show that .2:3:2:: RQP  

       P kw;Wk; Q Mfpatw;iw vz; kjpg;Gfshf nfhz;l ,U tpirfspd; tpisT tpirapd;  
   vz; kjpg;G R vd;f. Q  ,Uklq;fhFk; NghJ R- k; ,Uklq;fhfpwJ Q-I vjpuhf;Fk;NghJ    

       R- k; ,Uklq;fhfpwJ vdpy; 2:3:2:: RQP  vd epWTf. 
19. Show that in a simple harmonic motion the sum of the K.E and P.E is a constant. 
    rPupir ,af;fj;jpy; epiy ,af;f Mw;wy; kw;Wk; epiy Mw;wypd; $Ljy; xU khwpyp  
   vd epWTf. 

 

 

 
 

 

 

 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 

20. O is the orthocentre of a triangle ABC. If forces of magnitude P, Q, R acting along OA, OB, OC 

       are in equilibrium, show that  
c

R

b

Q

a

P
  . 

   ABC vd;w Kf;Nfhzj;jpd; nrq;Fj;Jikak; O. vz; kjpg;Gfs; P,  Q, R -I nfhz;L  

   nray;gLk; tpirfs;  KiwNa OA, OB,  OC rkepiyapy; ,Uf;Fk; vdpy; 
c

R

b

Q

a

P
  

   vdf; fhl;L     
 21.

 
Find the resultant of the two like parallel forces acting on the rigid body. 

      xU jpz;kg; nghUspd; kPJ nray;gLk; ,U xj;j ,iztpirfspd; tpisT tpiriaf;  
    fhz;f. 
 22.  With usual notations , derive: 

         a) atuv   

         b) 2

2

1
atuts   

         c) asuv 222   
 

        tUtpf;f: 
       m) atuv   

       M) 2

2

1
atuts   

       ,) asuv 222  . 
 

23. Show that the resultant motion of two simple harmonic motions of same period along two 

      perpendicular lines is along an ellipse. 
     xNu fhy msT nfhz;l xd;Wf;nfhd;W nrq;Fj;jhd mr;Rfspy; ,aq;Fk; ,U vspa  
   Neupir ,af;fj;jpd; tpisT ,af;fk; XH ePs;tl;lj;jjpd; kPjikak; vdf; fhl;L. 
 

24. Show that the path of the projectile is a  parabola. 
      vwpnghUspd; ghij xU gutisak; vdf; fhl;L.     
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. What is a string constant? Give an example.  

ru khwpyp vd;why; vd;d? xU vLj;Jf;fhl;L jUf. 

2. Give the categories of the C operators. 

C nkhopapy; cs;s nraypfspd; tiffisf; $Wf?  

3. Write the general format of a simple if  statement. 

vspa if  fl;lisapd; nghJ tbit vOJf. 

4. Why do you need break statement in switch case? 

switch case-y; break  fl;lisapd; mtrpak; vd;d? 
5. Write the general from of the ‘for’ loop. 

‘for’ klf;fpd; nghJ tbtj;ij vOJf. 

6. Name the common operations performed on character strings. 

vOj;Jf;fshyhd ruq;fspy; ifahsg;gLk; nghJthd nray;fisf; $Wf. 

7. What do you mean by recursive function? 

kPs;tUrhHG vd;gJ vd;d? 

8. What is the use of strlen() function? 

strlen() rhHgpd; gad; vd;d? 

9. What is the use of ‘getc’ function? Give an example. 

‘getc’ nraw;$wpd; gad; vd;d? vLj;Jf;;fhl;L jUf. 

10. Write the General format of sending a copy of a structure to the called function. 

                 கட்டமைப்பின் நகமல அமழக்கப்பட்ட சார்பிற்கு  அனுப்பும்பபாது பபற்றுள்ள  

                 பபாதுவடிவத்மை  எழுதுக. 

11. Write the difference between while loop and do-while loop. 

while tiy kw;Wk; do-while tiy ,tw;wpilapyhd NtWghL ahJ? 

12. What are the categories of user defined functions? 

gadH tiuaWf;Fk; rhHgpd; gy;tiffs; ahit? 
 

 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

 

13. Briefly explain various data types in C Language and specify its range. 

C nkhopapYs;s ntt;Ntwhd jutpdq;fisAk; mtw;wpd; vy;iyfisAk; RUf;fhkhf tpthp. 

14. Write a C program using for loop to find sum of n given numbers. 

nfhLf;fg;gLk; vNjDk; n vz;fspd; $Ljiy fo rtiyia gad;gLj;jp fhz;f. 
15. How two dimensional array’s are intialized? – Explain. 

            இரு பரிைாண அணிகள்  எவ்வாறு ஆரம்ப ைைிப்படீு  பசய்யப்படுகிறது என்பமை விவரி. 

 

 



 

16. Write a recursive function to find factorial of a non-negative integer. 
Fiwaw;w nka;naz;zpd; fhuzpa ngUf;fk; fhz xH kPs;tU rhHig vOJf. 

17. Write brief note on file operations. 

 Nfhg;Gfis nrayhf;fk; nra;jy; gw;wpa rpWFwpg;G tiuf. 

18. Write a short note on formatted input and output. 

newpgLj;jg;gl;l cs;sPL kw;Wk; ntspaPL gw;wp rpWFwpg;G tiuf. 

19. Discuss briefly categories of functions in C Language.  

C nkhopapy; gy;NtW tpjkhd nray;$Wfis gw;wp rpW Fwpg;G tiuf. 

  
 

 

 
 

 
 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Explain data types in C. 

C nkhopapy; cs;s jutpdq;fis tpthp. 

21. Write a C program to generate a Fibonocci series. 

gpNghNdh]p njhliu gpwg;gpf;f C nkhopepuiy vOJf. 

22. Write C Language program to multiply and print two 3 x 3 matrices of integers. 

,uz;L 3x3 thpirAil mzpfis ngUf;fp mr;rpl epuiy C nkhopapy; vOJf. 

23. Write a C program to compute the value of exp(x). 

exp(x) -d; kjpg;igfhz C nkhop epuiy vOJf. 

24. Explain structures and functions with examples. 

                  கட்டமைப்புகள் ைற்றும் சார்புகமள எடுத்துக்காட்டுகளுடன் விளக்குக.      
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define a group. 

Fyk; tiuaW. 
2. If H is a subgroup of G, define the index of H in G. 

H vd;gJ G- d; cl;Fyk; vdpy; G- y; H- d; FwpaPl;L vz;izf; fhz;f. 
3. Define a normal subgroup of a group G. 

G vd;w xU Fyj;jpd; xU Neh;ik cl;Fyj;ij tiuaW. 
4. Define the kernal of a group homomorphism. 

xU Fyj;jpd; nray; khwhf; Nfhh;j;jypd; cl;fUit tiuaW. 
5. Define an integral domain. 

xU vz; muq;fj;ij tiuaW. 
6. State Cayley’s theorem. 

Nfa;yp Njw;wj;ij vOJf. 

7. Find the orbits of the permutation 
1   2   3   4   5   6
6   5   4   3  2   1

 . 

 
1   2   3   4   5   6
6   5   4   3  2   1

  vd;w thpir khw;wj;jpd; xUf;Ffisf; fhz;f. 

8. If F is field, prove that its only ideals are (o) and F itself. 

F vd;gJ xU fsk; vdpy; F- d; rPh;kq;fs; (o) kw;Wk; F kl;LNk vd epWTf. 
9. Define a Quotient ring. 

xU <T tisaj;ij tiuaW. 
10. Define a maximal ideal of a ring R. 

R vd;w xU tisaj;jpd; kPg;ngU rPh;kj;ij tiuaW. 
11. Define a Euclidean ring. 

xU A+f;spbad; tisaj;ij tiuaW. 
12. If 𝑈 is an ideal of 𝑅 and 1 ∈ 𝑈, prove that 𝑈 = 𝑅. 

𝑈 vd;gJ 𝑅  d; rPh;kk; kw;Wk; 1 ∈ 𝑈 vdpy; 𝑈 = 𝑅 vd epWTf. 
 

 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. State and prove Lagrange’s theorem. 

nyf;uhd;[papd; Njw;wj;ij vOjp epWTf. 

14. State and prove fundamental theorem of homomorphism. 

nranyhg;Gikf;fhd mbg;gil Njw;wj;ij vOjp epWTf. 

15. If H and K are finite subgroup of a group G of orders 0(H) and 0(K) respectively, prove that 𝑜 𝐻 =
𝑜 𝐻 𝑜(𝐾)

0(𝐻∩𝐾)
. 

H kw;Wk; K vd;gd G vd;w xU Fyj;jpd; KbTs;s cl;Fyq;fs;. mjd; epiykq;fs; KiwNa 0(H) 

kw;Wk; 0(K) vdpy; 𝑜 𝐻 =
𝑜 𝐻 𝑜(𝐾)

0(𝐻∩𝐾)
 vd epWTf. 

 
 



 
16. Let ∅:𝐺 → 𝐺′ be an onto group homomorphism with ker∅ = 𝑘. Show that k is a normal subgroup G. 

∅:𝐺 → 𝐺′ vd;gJ nray;Kiw khwhf; Nfhh;j;jy; ker∅ = 𝑘. 𝑘 vd;gJ Neh;ik cl;Fyk; vd epWTf. 
 

17. Show that the ideal 𝐴 =< 𝑎0 > is a maximal ideal of the Euclidean ring 𝑅 ⇔ 𝑎0 is a prime ideal of T. 

rPh;tisak; 𝐴 =< 𝑎0 >  vd;gJ kPg;ngU rPh;kk; 𝑅 ⇔ 𝑎0 vd;gJ A+f;ypbad; tisak; 𝑅-d; gfh rPh;kk; 

vd epWTf. 

18. Show that a finite integral domain is a field. 

xU KbTs;s vz; muq;fk; xU fsk; vd epWTf. 

19. Let 𝐺 be a non – zero element of an Euclidean ring R. show that a is a unit in R iff 𝑑 𝑎 = 𝑑(1). 

𝐺 vd;gJ A+f;spbad; tl;lj;jpd; G+[;[pak; ,y;yh cUg;G vd;f. a vd;gJ R-d; myF vdpy; ,Ue;jhy; 

kw;Wk; ,Ue;jhy; kl;LNk 𝑑 𝑎 = 𝑑(1) vd epWTf. 

 
 

 
 

 

 

 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Let G be set of all 2 × 2 matrices  
𝑎     𝑏
𝑐     𝑑

  where 𝑎, 𝑏, 𝑐,𝑑 are real numbers, such that 𝑎𝑏 − 𝑏𝑐 ≠ 0 prove that 

G is an infinite non-abelian group under multiplication. 

G vd;gJ  𝑎     𝑏
𝑐     𝑑

  vd;w midj;J mzpfspd; fzk; ,q;F 𝑎, 𝑏, 𝑐,𝑑 vd;gd nka;naz;fs; NkYk; 

𝑎𝑏 − 𝑏𝑐 ≠ 0. G vd;gJ ngUf;fiyf; nfhz;L xU Kbtpy;yhj mgPypad; my;yhj Fyk; vd;W epWTf. 

21. Let ∅ be a homomorphism G onto 𝐺  with kernal k. show that 
𝐺

𝐾
≅ 𝐺 . 

∅ vd;gJ G kw;Wk; 𝐺  f;F ,ilNa Md cUkhw;wk; cl;fU k vd;f. 
𝐺

𝐾
≅ 𝐺  vd epWTf. 

22. Show that 𝑆3 is a group with respect to permutation multiplication. 

thpir khw;W ngUf;fypd; gb 𝑆3 xU Fyk; vd epWTf. 

23. Prove that every integral domain can be imbedded in a field. 

   ve;jnthU vz; muq;fj;ij xU fsj;jpy; gjpf;f KbAk; vd;W epWTf. 

24. Let R be a Euclidean ring and let A be an ideal of R. Prove that there exists an element 𝑎0 ∈ 𝐴 such that A 

consists exactly of all 𝑎0𝑥 as 𝑥 ranges over R. 

𝑅 vd;gJ A+f;spbad; tisak; A vd;gJ R d; xU rPh;kk;. A vd;gJ 𝑥 MdJ R NtWgLk; NghJ 

fpilf;Fk; midj;J 𝑎0𝑥  fis kl;LNk nfhz;l xU fzkhf ,Uf;FkhW 𝑎0 ∈ 𝐴 vd;w xU cWg;G 

,Uf;Fk; vd;W epWTf. 

 

 

1. E - Mail Id for Uploading Answer Sheet 

mathsdepartment@lngovernmentcollege.com  

 



 LOGANATHA NARAYANASAMY GOVT. COLLEGE (Autonomous), PONNERI – 601 204 

APRIL – 2021 SEMESTER EXAMINATIONS 

  V SEMESTER – B.Sc., MATHEMATICS                                                         

   Paper Code : UGM5G                                                                Title of the paper : Mechanics 
 

 

   Date : 07.05.2021 AN                         Time : 3 Hours                      Maximum Mark:75 Marks                                                                        

 

PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define Force. 

    tpir tiuaW. 
2. Define limiting friction. 

    $k;G cuha;T tiuaW 
3. What is unlike parallel forces? 

    xj;jpuhj ,iztpirfs; vd;wy; vd;d? 
4. State Varignon’s theorem. 

    thupfdpd; Njw;wj;ijf; $W. 
5. If a particle moving along a line with constant acceleration, prove that v = u+at 

   xU Jfs; khwpyp KLf;fj;Jld; NeHNfhl;by; ,aq;Fk; vdpy; v = u+at vd;gij epWTf 
6. Define relative velocity. 

    rhHG jpirNtfk; tiuaW. 
7. Define Oscillation. 

    miyT tiuaW. 
8. Define simple harmonic motion. 

    vspa Neupir ,af;fk; tiuaW. 
9. What is the maximum height of the projectile? 

     vwpnghUspd; kPg;ngU cauk; ahJ? 
10. State the Newton’s law of impact.  

      epa+l;ldpd; NkhjYf;fhd tpjpia vOJf 
11. State triangle law of forces. 

      tpirfSf;fhd Kf;Nfhz tpjpiaf; $W. 
12. Define projectile. 

      vwpnghUs; tiuaW. 
 
 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. State and prove Lami’s theorem. 

      Nykpapd; Njw;wj;ij vOjp ep&gp. 
14. Show that a system of coplanar forces reduce either to a single force or to a single couple. 

       xU jsj;jpy; nray;gLk; tpirfspd; njhFg;G xU tpirahfNth my;yJ xU     
   RoypizirahfNth Fiwf;f ,aYk; vdf; fhl;L. 
15. If a point moves in a straight line with uniform acceleration and covers successive equal distance 

      in times t1, t2, t3 then show that .
3111

321321 tttttt 
  

    

      rPuhd KLf;fj;jpy; xU NeHNfhl;by; efUk; xU Gs;sp mLj;jLj;j rkJ}uq;fis t1, t2, t3  

   Neuj;jpy; 
321321

3111

tttttt 
  vdf; fhl;L. 

 
 



16. In a simple harmonic motion xnx 2  express  

       a) x in t 

       b) x  in t 

       c) x  in x 

       xnx 2  vd;w vspa Neupir ,af;fr; rkd;ghl;bd; 

      அ) x- I t-d; thapyhf  

      ஆ) x - I t-d; thapyhf  

      இ) x  - I x-d; thapyhf fhz;f. 

17. Find the velocity of the projectile at any time t and the time of flight. 

     ‘t’ Neuj;jpy; jpirNtfk; kw;Wk; fle;j fhyk; Mfpatw;iw fhz;f. 
18. The magnitude of the resultant of two give n forces P,Q is R . If Q is doubled then R is doubled 

      if Q is reversed then also R is doubled .Show that .2:3:2:: RQP  

       P kw;Wk; Q Mfpatw;iw vz; kjpg;Gfshf nfhz;l ,U tpirfspd; tpisT tpirapd;  
   vz; kjpg;G R vd;f. Q  ,Uklq;fhFk; NghJ R- k; ,Uklq;fhfpwJ Q-I vjpuhf;Fk;NghJ    

       R- k; ,Uklq;fhfpwJ vdpy; 2:3:2:: RQP  vd epWTf. 
19. Show that in a simple harmonic motion the sum of the K.E and P.E is a constant. 
    rPupir ,af;fj;jpy; epiy ,af;f Mw;wy; kw;Wk; epiy Mw;wypd; $Ljy; xU khwpyp  
   vd epWTf. 

 

 

 

 

 
 

 

 
 

 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 

20. O is the orthocentre of a triangle ABC. If forces of magnitude P, Q, R acting along OA, OB, OC 

       are in equilibrium, show that  
c

R

b

Q

a

P
  . 

   ABC vd;w Kf;Nfhzj;jpd; nrq;Fj;Jikak; O. vz; kjpg;Gfs; P,  Q, R -I nfhz;L  

   nray;gLk; tpirfs;  KiwNa OA, OB,  OC rkepiyapy; ,Uf;Fk; vdpy; 
c

R

b

Q

a

P
  

   vdf; fhl;L     
 21.

 
Find the resultant of the two like parallel forces acting on the rigid body. 

      xU jpz;kg; nghUspd; kPJ nray;gLk; ,U xj;j ,iztpirfspd; tpisT tpiriaf;  
    fhz;f. 
 22.  With usual notations , derive: 

         a) atuv   

         b) 2

2

1
atuts   

         c) asuv 222   
 

        tUtpf;f: 
       m) atuv   

       M) 2

2

1
atuts   

       ,) asuv 222  . 
 

23. Show that the resultant motion of two simple harmonic motions of same period along two 

      perpendicular lines is along an ellipse. 
     xNu fhy msT nfhz;l xd;Wf;nfhd;W nrq;Fj;jhd mr;Rfspy; ,aq;Fk; ,U vspa  
   Neupir ,af;fj;jpd; tpisT ,af;fk; XH ePs;tl;lj;jjpd; kPjikak; vdf; fhl;L. 
 

24. Show that the path of the projectile is a  parabola. 
      vwpnghUspd; ghij xU gutisak; vdf; fhl;L.   
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define vector space. 
    jpirad; ntsp - tiuaW . 
2. Prove that L(S) is a subspace of  V. 

    L(S) vd;gJ V d; cs;ntsp vd epWTf.   

3. Define annihilator. 
   ePf;fp- tiuaW. 
4. Prove that || αu|| = |α|.||v|| 

    || αu|| = |α|.||v|| vd;gij epWTf. 

5. Define right-invertible. 
   tyJ Neh;khw;wk;-tiuaW 

6. Define characteristic roots. 
   rpwg;gpay;G %yk;-tiuaW. 

7. Define the matrix of a linear transformation. 
   XUgb cUkhw;wj;jpd; mzp-tiuaW. 

8. Define similar linear transformation. 
     tbnthj;j cUkw;wq;fs;-tiuaW. 

9. Define symmetric and skew symmetric matrices. 
   rkr;rPh; kw;Wk; rkr;rPuw;w mzpfis tiuaW. 

10. State Cayley-Hamilton theorem. 

     கெய்yp ஹhமில்டன்- Njw;wj;ij vOJf. 

11. Show that dimF Hom(V,F) = m if dimF V=m. 

      dimF V=m vdpy; dimF Hom(V,F) = m vd epWTf.   

12.Define Trace of a matrix. 
    mzpapd;  RtL tiuaW. 

 
 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

 
 

13. If V is the internal direct sum of  U1 , …, Un , then V is isomorphic to the external direct sum of  U1 , …, Un  

V vd;gJ U1 , …, Un , vd;gdtw;wpd; cs; Neh;$l;ly; vdpy; V MdJ U1 , …, Un vd;gdtw;wpd; Gw  

Neh;$l;lYf;F rk xg;Gika;adJ vd epWTf. 

14. If u,v ∈ 𝑉, then prove that |(u,v)| ≤ ||u|| ||v||. 

u,v ∈ 𝑉, vdpy;  |(u,v)| ≤ ||u|| ||v|| vd epWTf. 

15. If λ ∈ 𝐹 is a characteristic root of  T ∈ 𝐴(𝑉), then prove that for any polynomial q(x)  ∈ 𝐹[𝑥], q(λ) is a  

       characteristic root of q(T).  
 
 λ ∈ 𝐹 vd;gJ T ∈ 𝐴 𝑉  d; xU rpwg;gpay;G %yk; vdpy; q(x)  ∈ 𝐹[𝑥]vd;w ve;j xU gy;YWg;Gf;  

  Nfhitf;Fk; q(λ)MdJ q(T) d; rpwg;gpay;G %ykhFk; vd epWTf. 
 

16.  Let V be a vector space of all polynomials over F of degree 3 or less and let D be a differential operator     

        defined by ( α0 + α1x + α2x
2
 + α3x

3
) D = α1 + 2α2x + 3α3x

2
. Find the matrix associated with the basis 

  (i) v1=1, v2=x, v3=x
2
, v4=x

3 

  
(ii) u1=1, u2=1 + x, u3= 1 + x

2
,u4= 1 + x

3
. 

3 kw;Wk; mjw;F Fiwthd gbiaf; nfhz;l F d; kPJ mike;j gy;YWg;Gf; Nfhitfspd;  

jpirad; ntsp V vd;f. D vd;gJ ( α0 + α1x + α2x
2
 + α3x

3
) D = α1 + 2α2x + 3α3x

2  
vd  

tiuaWf;fg;gl;l xU tifaPl;Lr; nrayp vd;f. fPo;f;fhZk; mbfzq;fisg; nghWj;J  

mzpapidf; fhz;f. 



 

17. Prove that  A
3
 – 6A

2
 + 11A – 6=0, where A =  

0 1 0
0 0 1
6 −11 6

  ∈ F3. 

A =  
0 1 0
0 0 1
6 −11 6

  ∈ F3 vdpy; A
3
 – 6A

2
 + 11A – 6=0 vd epWTf. 

18. Prove that A(A(W))=W. 

A(A(W))=W vd epWTf. 

19. If T ∈ A(V) has all its characteristic roots in F , then there is a basis of V in which the matrix of T is  

      triangular. 

T ∈ A(V) d; midj;J rpwg;gpay;G %yq;fSk; F y; ,Ue;jhy; T d; mzp Kf;Nfhzkhf  

mikAkhW V y; xU mbf;fzk; ,Uf;Fk; vd epWTf. 
 

 

 
 

 
< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 

20. If V is finite-dimensional and W is a subspace of V, then W is finite-dimensional, dim W≤ dimV and            

      dim V/W = dim V – dim W. 

V vd;gJ KbTW ghpkhzkKilaJ kw;Wk; W MdJ  V - apd; cs;ntsp vdpy; W MdJ KbTW  

ghpkhzkKilaJ  dim W≤ dimV kw;Wk dim V/W = dim V – dim W vd epWTf. 

21. If V and W are of dimensions m and n, respectively, over F, then prove that  Hom( V,W ) is of dimension  

       mn over F. 

F – d; kPJ mike;j ghpkhzk; m kw;Wk; n cila ntf;lhh; ntspfs; V kw;Wk; W vdpy; Hom( V,W )  

MdJ F – d; kPJ mn ghpkhzq;fisf; nfhz;bUf;Fk; vdf; fhl;Lf. 

22. If A is an algebra with unit element, over F, then prove that A is isomorphic to a subalgebra of A(V) for some  

       vector space V over F.  

A vd;gJ F d; kPJ myF cWg;Gld; $ba my;[pg;uh vdpy; F d; kPJ mike;j VNjDk; xU ntf;lhh;  

ntsp V apDila A(V) apd; cs; my;[pg;uhtpw;F A rk xg;GikahdJ vd epWTf. 

23. If V is n-dimensional over F and if  T ∈ A(V) has all its characteristic roots in F, then prove that T satisfies a    

      polynomial of degree n over F. 

V vd;gJ F d; kPJ n -ghpkhzk; nfhz;lJ kw;Wk; T ∈ A(V) d; midj;J rpwg;gpay;;G %yq;fSk;   

F -y; ,Ue;jhy; T MdJ F d; kPJ n gb cila gy;YWg;Gf; Nfhitia epiwT nra;Ak; vd epWTf. 

24. Find the inverse of A =  
1 0 3
2 1 −1
1 −1 1

 .  

A =  
1 0 3
2 1 −1
1 −1 1

   - d; Neh;khW mzpapidf; fhz;f.  
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1.  Define open set and give an example. 
jpwe;j fzk; tiuaW. NkYk; xU cjhuzk; jUf. 

2.  If 𝑓 𝑥 =  
𝑠𝑖𝑛𝑥

𝑥
,        𝑥 ≠ 0

𝑘 ,            𝑥 = 0 
  is continuous then find the value of k. 

𝑓 𝑥 =  
𝑠𝑖𝑛𝑥

𝑥
,        𝑥 ≠ 0

𝑘 ,            𝑥 = 0 
  vd;w rhh;G njhlh;r;rpAilaJ vdpy; k d; kjpg;G fhz;f. 

3. Define connected subset in a metric space. 
xU ahg;G ntspapy; ,ize;j cl;fzj;jpd; tiuaiw jUf. 

4. Define uniform continuous function defined on a metric space. 
xU ahg;G ntspapd; kPJ tiuaWf;fg;ngWk; rPuhd njhlh;r;rpahd rhh;ig tiuaW. 

5. Define compact subset in a metric space. 
xU ahg;G ntspapy; fr;rpjkhd cl;fzj;ij tiuaW. 

6. Define totally bounded set. 
Koikahd tuk;G aWf;fg;gl;l fzk; tiuaW. 

7. Define Riemann intefral. 
hPkd; njhifapliy tiuaW. 

8. if 𝑓 ∈ 𝑅 𝑎, 𝑏 ,𝑔 ∈ 𝑅[𝑎, 𝑏] and if 𝑓(𝑥) ≤ 𝑔(𝑥) almost every where prove that  𝑓
𝑏

𝑎
≤  𝑔

𝑏

𝑎
.  

𝑓 ∈ 𝑅 𝑎, 𝑏 ,𝑔 ∈ 𝑅[𝑎, 𝑏] NkYk; mNefkhf vy;yh ,lq;fspYk; 𝑓(𝑥) ≤ 𝑔(𝑥)  vdpy;  𝑓
𝑏

𝑎
≤  𝑔

𝑏

𝑎
 vd 

ep&gp. 
9. State Rolle’s theorem. 

Nuhy;]; Njw;wj;ij vOJf. 
10. Prove that the set of all rational numbers is of measure zero. 

midj;J tpfpjKW vz;fspd; fzk; MdJ G+[;[pa msit cilaJ vd epWTf. 
11. Define: Contraction map. 

      RUf;fr;rhHG tiuaW.  
12. State Taylor’s theorem. 

nla;;yh; Njw;wj;ij vOJf. 
 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. If 𝐸 is any subset of a metric space M prove that 𝐸  is closed. 

𝐸 vd;gJ M vd;w xU ahg;G ntspapd; ,ize;j cl;fzk;; vdpy; 𝐸  xU %ba fznkd epWTf. 

14. If A is connected subset of a metric space M and 𝐴 ⊂ 𝐵 ⊂ 𝐴 , prove that B is connected. 

𝐸 vd;gJ M vd;w xU ahg;G ntspapd; ,ize;j cl;fzk; kw;Wk; 𝐴 ⊂ 𝐵 ⊂ 𝐴  vdpy; 𝐵-Ak; 
,ize;jJ vd epWTf. 

15. If  𝑀,𝜌  is complete metric space and A is a closed subset of M, prove that  𝐴,𝜌  is also complete. 

𝐴 vd;gJ Koikahd ahg;G ntsp  𝑀,𝜌  d; %ba cl;fzkhFk;  𝐴,𝜌  Ak; KoikahdJ vd 
epWTf. 
 
 
 
 

 

 

 

 

 



 

 

16. If 𝑓 and 𝑔 are real valued functions if 𝑓 is continuous at a and if 𝑔 is continuous at 𝑓(𝑎) then prove that 

𝑔 ∘ 𝑓 is continuous at a. 

𝑓 kw;Wk; 𝑔 vd;gitfs; nka; kjpg;G rhh;Gfs; vd;f. 𝑓 MdJ a -aplj;J njhlh;r;rpahfTk; 𝑔 MdJ 

𝑓(𝑎) -aplj;J njhlh;r;rpahfTk; ,Ue;jhy; 𝑔 ∘ 𝑓 MdJ a -aplj;J njhlh;r;rp vd ep&gp. 

17. State and prove law of the mean. 

ruhrhp epajpia vOjp ep&gp. 

18. If each of the subsets 𝐸1,𝐸2,… of 𝑅′  is of measure zero, then prove that  𝐸𝑛
∞
𝑛=1  is also of measure zero. 

𝑅′ d; cgfzq;fs; 𝐸1,𝐸2 ,… vd;gd G+[;[pa msit nfhz;litfs; vdpy;  𝐸𝑛
∞
𝑛=1  vd;gJk; 

G+[;[pa msit cilajhFk; vd epWTf.  

19. Let  𝑓𝑛  be a sequence of functions defined on a set E. if  𝑓𝑛  is uniformly convergent on E, then prove that 

for 𝜖 > 0 given there exist 𝑁 ∈ 𝐼 such that  𝑓𝑚 (𝑥) − 𝑓(𝑥)𝑛  < 𝜖 for all 𝑚, 𝑛 ≥ 𝑁, 𝑥 ∈ 𝐸. 

fzk; E d; Nky; tiuaWf;fg;gl;l rhh;Gfspd; njhlh;thpir  𝑓𝑛   vd;f Ed; Nky;  𝑓𝑛  MdJ rPuhf 

xUq;fpdhy; nfhLf;fg;gl;l 𝜖 > 0  f;F VJthf 𝑁 ∈ 𝐼 I  𝑓𝑚(𝑥) − 𝑓(𝑥)𝑛  < 𝜖 ∀ 𝑚, 𝑛 ≥ 𝑁, 𝑥 ∈ 𝐸. 

vd;wthW fhzyhk; vd epWTf. 
 

 
 

 

 
 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Prove that 𝑓 is continuous at a if and only if lim𝑛→∞ 𝑥𝑛 = 𝑎 ⇒ lim𝑛→∞ 𝑓 𝑥𝑛 = 𝑓 𝑎 . 

𝑓 MdJ a aplj;J njhlh;r;rpahf ,Uf;f Njitahd NghJkhd fl;Lg;ghL 

lim𝑛→∞ 𝑥𝑛 = 𝑎 ⇒ lim𝑛→∞ 𝑓 𝑥𝑛 = 𝑓 𝑎  vd ep&gp. 

21. Let 𝑓 be a bounded function on [𝑎, 𝑏] prove that if 𝜎 and 𝜏 are any two subdivisions of [𝑎, 𝑏] then  

𝑈 𝜎; 𝜏 ≥ 𝐿[𝑓;𝜌]. 

𝑓 MdJ [𝑎, 𝑏] -aplj;J tuk;Gila rhh;G vd;f. 𝜎 kw;Wk; 𝜏 vd;gitfs; [𝑎, 𝑏] d; cl;gphpTfs; vdpy; 

𝑈 𝜎; 𝜏 ≥ 𝐿[𝑓;𝜌] vd ep&gp. 

22. Let (𝑀1,𝜌1) be a compact metric spaces. If f is continuous function from 𝑀1 into a metric space (𝑀2,𝜌2) 

then prove that f is uniformly continuous. 

(𝑀1,𝜌1) vd;gd mlf;fkhd ahg;G ntsp cd;gJ njhlh;r;rpahd rhh;G vdpy; 𝑓:𝑀1 → 𝑀2MdJ rPuhd 

njhlh;rprpAilaJ vd epWf ,q;F (𝑀2,𝜌2) vd;gJ ahg;G ntsp. 

23. Let f be a bounded function on [𝑎, 𝑏] prove that 𝑓 ∈ 𝑅[𝑎, 𝑏] iff for each  𝜖 > 0 there exists a subdivision 𝜎 of 

[𝑎, 𝑏] such that  𝑓,𝜎 < 𝐿 𝑓,𝜎 + 𝜖. 

f vd;gJ [𝑎, 𝑏] y; tiuaiw nra;ag;gl;l tuk;Gila rhh;G vd;f. 𝑓 ∈ 𝑅[𝑎, 𝑏] vdpy; xt;nthU  

𝜖 > 0  -f;Fk; Vw;g [𝑎, 𝑏] d; cl;gphpg;G 𝜎 I  𝑓,𝜎 < 𝐿 𝑓,𝜎 + 𝜖 vd;wthW fhzyhk; vd epWTf. 

24. State and prove Taylor’s formula with the lagrange form of the remainder. 

yf;uhQ;rp tifapy; kPjpAs;sthW nla;yh; tha;g;ghl;il vOjp ep&gp. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define Harmonic function.   
    ,irr; rhHG tiuaW. 

2. Evaluate: kjpg;gpLf: .
1

2

0 



 z

iz
Lt
z     

3. Define linear fractional transformation. 
    xUgb tpfpjKW cUkhw;wk; tiuaW.     

4. Find the fixed points of the transformation ω = .
1

z  

      ω = 1/z  vd;w cUkhw;wj;jpd; epiyg;Gs;spfisf; fhz;f. 

5. If C is 1z  then find .
2 

C

dz
z

z

 

    

C: 1z   vdpy;  
C

dz
z

z

2
 

fhz;f.
 
 

6. State Cauchy–Goursat theorem. 
     Nfh\p- FH\hj; Njw;wj;ij vOJf. 
7. Expand zezf )(  about z = 0. 

    z = 0 vd;w Gs;spiag; nghUj;J zezf )(  - d; tpupit vOJf. 

8. Write Maclaurin's series. 
    nkf;yhud;]; njhliu vOJf. 

9. Evaluate : kjpg;gpLf:

 




0

21 x

dx

  

.

 
10. Define improper integral. 

     Kiwapyhj; njhifaPL tiuaW.       

11. Find the residue at z = 0 for the function of  cot z. 

      z = 0  vd;w ,lj;J cot z  vd;w rhHgpd; vr;rj;ij fhz;f. 
12. What is C-R equations?     

      C-R rkd;ghLfs; vd;why; vd;d?  

 
 

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13. Prove that )sin(cos)( yiyezf x   is nowhere differentiable. 

       )sin(cos)( yiyezf x   vq;Fk; tifg;gLj;j KbahJ vd epWTf. 
14. Find the bilinear transformation which maps the points z1 = 0, z2 = -i , z3 = -1  into  ω1 = i, ω 2 = 1 and  

       ω 3 = 0 respectively.      

      z1 = 0, z2 = -i , z3 = -1   vd;w Gs;spfis ω1 = i, ω 2 = 1 kw;Wk; ω 3 = 0  vd;w Gs;spfSf;F cUkhw;wk;  
   nra;Ak; ,Ugb rhHG fhz;f. 
 

15. State and prove Cauchy residue-theorem. 

      Nfh\papd; vr;rj; Njw;wj;ij vOjp ep&gp. 



16. Expand 
1

1





z

z
as a Taylor series about z = 0. 

      z = 0 vd;w Gs;spiag; nghUj;J 
1

1





z

z

 
nla;yH njhlupd; tpupit vOJf.   

17. Evaluate: kjpg;gpLf:
  

.
10

22


x

dx

   

18. Expand 
)2)(1(

)(
zz

z
zf


  in a Laurent’s series valid for 

        i)
 

1z     ii) 2z
 

     
  m) 

 
1z   M)

 
2z

 vd;w muq;fq;fspy; )2)(1(
)(

zz

z
zf




  
vd;w  rhHgpd; yhud;];; njhliu vOJ. 

 

 19. Find the residue of 
2

12
2 



zz

z
at its poles.  

       JUtg;Gs;spfspy; 
2

12
2 



zz

z
 vd;w rhHgpd; vr;rj;ij fhz;f. 

 
 

 

 
 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Show that the function yxyyxu 23 3),(   is harmonic. Also find the function f (z) =u(x, y) +i v(x, y)  

      such that   f(z)  is analytic. 

      yxyyxu 23 3),(   vd;w rhHghdJ  ,irr; rhHG vdf;fhl;L. NkYk;  f(z) =u(x, y)+iv(x, y) vd;wthW  

   cs;s f(z)  vd;w rhHG gFKiwr; rhHghf cs;sthW fhz;f. 

21. Discuss the transformation   ω = .
1

z
  

     ω =
z

1
 vd;w cUkhw;wj;ij Muha;f.    

22. State and prove Cauchy’s integral formula. 

       Nfh\papd; njhifaPl;L #j;jpuj;ij vOjp ep&gp. 
 

23. State and prove Taylor’s theorem. 

   nla;yupd; Njw;wj;ij vOjp ep&gp. 

24. Evaluate: kjpg;gpLf: 
  

.
41

0

22

2





dx

xx

x
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1. Define vector space. 
    jpirad; ntsp - tiuaW . 
2. Prove that L(S) is a subspace of  V. 

    L(S) vd;gJ V d; cs;ntsp vd epWTf.   

3. Define annihilator. 
   ePf;fp- tiuaW. 
4. Prove that || αu|| = |α|.||v|| 

    || αu|| = |α|.||v|| vd;gij epWTf. 

5. Define right-invertible. 
   tyJ Neh;khw;wk;-tiuaW 

6. Define characteristic roots. 
   rpwg;gpay;G %yk;-tiuaW. 

7. Define the matrix of a linear transformation. 
   XUgb cUkhw;wj;jpd; mzp-tiuaW. 

8. Define similar linear transformation. 
     tbnthj;j cUkw;wq;fs;-tiuaW. 

9. Define symmetric and skew symmetric matrices. 
   rkr;rPh; kw;Wk; rkr;rPuw;w mzpfis tiuaW. 

10. State Cayley-Hamilton theorem. 

     கெய்yp ஹhமில்டன்- Njw;wj;ij vOJf. 

11. Show that dimF Hom(V,F) = m if dimF V=m. 

      dimF V=m vdpy; dimF Hom(V,F) = m vd epWTf.   

12.Define Trace of a matrix. 
    mzpapd;  RtL tiuaW. 

 
 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

 
 

13. If V is the internal direct sum of  U1 , …, Un , then V is isomorphic to the external direct sum of  U1 , …, Un  

V vd;gJ U1 , …, Un , vd;gdtw;wpd; cs; Neh;$l;ly; vdpy; V MdJ U1 , …, Un vd;gdtw;wpd; Gw  

Neh;$l;lYf;F rk xg;Gika;adJ vd epWTf. 

14. If u,v ∈ 𝑉, then prove that |(u,v)| ≤ ||u|| ||v||. 

u,v ∈ 𝑉, vdpy;  |(u,v)| ≤ ||u|| ||v|| vd epWTf. 

15. If λ ∈ 𝐹 is a characteristic root of  T ∈ 𝐴(𝑉), then prove that for any polynomial q(x)  ∈ 𝐹[𝑥], q(λ) is a  

       characteristic root of q(T).  
 
 λ ∈ 𝐹 vd;gJ T ∈ 𝐴 𝑉  d; xU rpwg;gpay;G %yk; vdpy; q(x)  ∈ 𝐹[𝑥]vd;w ve;j xU gy;YWg;Gf;  

  Nfhitf;Fk; q(λ)MdJ q(T) d; rpwg;gpay;G %ykhFk; vd epWTf. 
 

16.  Let V be a vector space of all polynomials over F of degree 3 or less and let D be a differential operator     

        defined by ( α0 + α1x + α2x
2
 + α3x

3
) D = α1 + 2α2x + 3α3x

2
. Find the matrix associated with the basis 

  (i) v1=1, v2=x, v3=x
2
, v4=x

3 

  
(ii) u1=1, u2=1 + x, u3= 1 + x

2
,u4= 1 + x

3
. 

3 kw;Wk; mjw;F Fiwthd gbiaf; nfhz;l F d; kPJ mike;j gy;YWg;Gf; Nfhitfspd;  

jpirad; ntsp V vd;f. D vd;gJ ( α0 + α1x + α2x
2
 + α3x

3
) D = α1 + 2α2x + 3α3x

2  
vd  

tiuaWf;fg;gl;l xU tifaPl;Lr; nrayp vd;f. fPo;f;fhZk; mbfzq;fisg; nghWj;J  

mzpapidf; fhz;f. 



 

17. Prove that  A
3
 – 6A

2
 + 11A – 6=0, where A =  

0 1 0
0 0 1
6 −11 6

  ∈ F3. 

A =  
0 1 0
0 0 1
6 −11 6

  ∈ F3 vdpy; A
3
 – 6A

2
 + 11A – 6=0 vd epWTf. 

18. Prove that A(A(W))=W. 

A(A(W))=W vd epWTf. 

19. If T ∈ A(V) has all its characteristic roots in F , then there is a basis of V in which the matrix of T is  

      triangular. 

T ∈ A(V) d; midj;J rpwg;gpay;G %yq;fSk; F y; ,Ue;jhy; T d; mzp Kf;Nfhzkhf  

mikAkhW V y; xU mbf;fzk; ,Uf;Fk; vd epWTf. 
 

 

 
 

 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 
 

20. If V is finite-dimensional and W is a subspace of V, then W is finite-dimensional, dim W≤ dimV and            

      dim V/W = dim V – dim W. 

V vd;gJ KbTW ghpkhzkKilaJ kw;Wk; W MdJ  V - apd; cs;ntsp vdpy; W MdJ KbTW  

ghpkhzkKilaJ  dim W≤ dimV kw;Wk dim V/W = dim V – dim W vd epWTf. 

21. If V and W are of dimensions m and n, respectively, over F, then prove that  Hom( V,W ) is of dimension  

       mn over F. 

F – d; kPJ mike;j ghpkhzk; m kw;Wk; n cila ntf;lhh; ntspfs; V kw;Wk; W vdpy; Hom( V,W )  

MdJ F – d; kPJ mn ghpkhzq;fisf; nfhz;bUf;Fk; vdf; fhl;Lf. 

22. If A is an algebra with unit element, over F, then prove that A is isomorphic to a subalgebra of A(V) for some  

       vector space V over F.  

A vd;gJ F d; kPJ myF cWg;Gld; $ba my;[pg;uh vdpy; F d; kPJ mike;j VNjDk; xU ntf;lhh;  

ntsp V apDila A(V) apd; cs; my;[pg;uhtpw;F A rk xg;GikahdJ vd epWTf. 

23. If V is n-dimensional over F and if  T ∈ A(V) has all its characteristic roots in F, then prove that T satisfies a    

      polynomial of degree n over F. 

V vd;gJ F d; kPJ n -ghpkhzk; nfhz;lJ kw;Wk; T ∈ A(V) d; midj;J rpwg;gpay;;G %yq;fSk;   

F -y; ,Ue;jhy; T MdJ F d; kPJ n gb cila gy;YWg;Gf; Nfhitia epiwT nra;Ak; vd epWTf. 

24. Find the inverse of A =  
1 0 3
2 1 −1
1 −1 1

 .  

A =  
1 0 3
2 1 −1
1 −1 1

   - d; Neh;khW mzpapidf; fhz;f.  
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 
 

1.  Define open set and give an example. 
jpwe;j fzk; tiuaW. NkYk; xU cjhuzk; jUf. 

2.  If 𝑓 𝑥 =  
𝑠𝑖𝑛𝑥

𝑥
,        𝑥 ≠ 0

𝑘 ,            𝑥 = 0 
  is continuous then find the value of k. 

𝑓 𝑥 =  
𝑠𝑖𝑛𝑥

𝑥
,        𝑥 ≠ 0

𝑘 ,            𝑥 = 0 
  vd;w rhh;G njhlh;r;rpAilaJ vdpy; k d; kjpg;G fhz;f. 

3. Define connected subset in a metric space. 
xU ahg;G ntspapy; ,ize;j cl;fzj;jpd; tiuaiw jUf. 

4. Define uniform continuous function defined on a metric space. 
xU ahg;G ntspapd; kPJ tiuaWf;fg;ngWk; rPuhd njhlh;r;rpahd rhh;ig tiuaW. 

5. Define compact subset in a metric space. 
xU ahg;G ntspapy; fr;rpjkhd cl;fzj;ij tiuaW. 

6. Define totally bounded set. 
Koikahd tuk;G aWf;fg;gl;l fzk; tiuaW. 

7. Define Riemann intefral. 
hPkd; njhifapliy tiuaW. 

8. if 𝑓 ∈ 𝑅 𝑎, 𝑏 ,𝑔 ∈ 𝑅[𝑎, 𝑏] and if 𝑓(𝑥) ≤ 𝑔(𝑥) almost every where prove that  𝑓
𝑏

𝑎
≤  𝑔

𝑏

𝑎
.  

𝑓 ∈ 𝑅 𝑎, 𝑏 ,𝑔 ∈ 𝑅[𝑎, 𝑏] NkYk; mNefkhf vy;yh ,lq;fspYk; 𝑓(𝑥) ≤ 𝑔(𝑥)  vdpy;  𝑓
𝑏

𝑎
≤  𝑔

𝑏

𝑎
 vd 

ep&gp. 
9. State Rolle’s theorem. 

Nuhy;]; Njw;wj;ij vOJf. 
10. Prove that the set of all rational numbers is of measure zero. 

midj;J tpfpjKW vz;fspd; fzk; MdJ G+[;[pa msit cilaJ vd epWTf. 
11. Define: Contraction map. 

      RUf;fr;rhHG tiuaW.  
12. State Taylor’s theorem. 

nla;;yh; Njw;wj;ij vOJf. 
 

 

 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 
 

13. If 𝐸 is any subset of a metric space M prove that 𝐸  is closed. 

𝐸 vd;gJ M vd;w xU ahg;G ntspapd; ,ize;j cl;fzk;; vdpy; 𝐸  xU %ba fznkd epWTf. 

14. If A is connected subset of a metric space M and 𝐴 ⊂ 𝐵 ⊂ 𝐴 , prove that B is connected. 

𝐸 vd;gJ M vd;w xU ahg;G ntspapd; ,ize;j cl;fzk; kw;Wk; 𝐴 ⊂ 𝐵 ⊂ 𝐴  vdpy; 𝐵-Ak; 
,ize;jJ vd epWTf. 

15. If  𝑀,𝜌  is complete metric space and A is a closed subset of M, prove that  𝐴,𝜌  is also complete. 

𝐴 vd;gJ Koikahd ahg;G ntsp  𝑀,𝜌  d; %ba cl;fzkhFk;  𝐴,𝜌  Ak; KoikahdJ vd 
epWTf. 
 
 
 
 

 

 

 

 

 



 

 

16. If 𝑓 and 𝑔 are real valued functions if 𝑓 is continuous at a and if 𝑔 is continuous at 𝑓(𝑎) then prove that 

𝑔 ∘ 𝑓 is continuous at a. 

𝑓 kw;Wk; 𝑔 vd;gitfs; nka; kjpg;G rhh;Gfs; vd;f. 𝑓 MdJ a -aplj;J njhlh;r;rpahfTk; 𝑔 MdJ 

𝑓(𝑎) -aplj;J njhlh;r;rpahfTk; ,Ue;jhy; 𝑔 ∘ 𝑓 MdJ a -aplj;J njhlh;r;rp vd ep&gp. 

17. State and prove law of the mean. 

ruhrhp epajpia vOjp ep&gp. 

18. If each of the subsets 𝐸1,𝐸2,… of 𝑅′  is of measure zero, then prove that  𝐸𝑛
∞
𝑛=1  is also of measure zero. 

𝑅′ d; cgfzq;fs; 𝐸1,𝐸2 ,… vd;gd G+[;[pa msit nfhz;litfs; vdpy;  𝐸𝑛
∞
𝑛=1  vd;gJk; 

G+[;[pa msit cilajhFk; vd epWTf.  

19. Let  𝑓𝑛  be a sequence of functions defined on a set E. if  𝑓𝑛  is uniformly convergent on E, then prove that 

for 𝜖 > 0 given there exist 𝑁 ∈ 𝐼 such that  𝑓𝑚 (𝑥) − 𝑓(𝑥)𝑛  < 𝜖 for all 𝑚, 𝑛 ≥ 𝑁, 𝑥 ∈ 𝐸. 

fzk; E d; Nky; tiuaWf;fg;gl;l rhh;Gfspd; njhlh;thpir  𝑓𝑛   vd;f Ed; Nky;  𝑓𝑛  MdJ rPuhf 

xUq;fpdhy; nfhLf;fg;gl;l 𝜖 > 0  f;F VJthf 𝑁 ∈ 𝐼 I  𝑓𝑚(𝑥) − 𝑓(𝑥)𝑛  < 𝜖 ∀ 𝑚, 𝑛 ≥ 𝑁, 𝑥 ∈ 𝐸. 

vd;wthW fhzyhk; vd epWTf. 
 

 
 

 

 
 

< 

 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Prove that 𝑓 is continuous at a if and only if lim𝑛→∞ 𝑥𝑛 = 𝑎 ⇒ lim𝑛→∞ 𝑓 𝑥𝑛 = 𝑓 𝑎 . 

𝑓 MdJ a aplj;J njhlh;r;rpahf ,Uf;f Njitahd NghJkhd fl;Lg;ghL 

lim𝑛→∞ 𝑥𝑛 = 𝑎 ⇒ lim𝑛→∞ 𝑓 𝑥𝑛 = 𝑓 𝑎  vd ep&gp. 

21. Let 𝑓 be a bounded function on [𝑎, 𝑏] prove that if 𝜎 and 𝜏 are any two subdivisions of [𝑎, 𝑏] then  

𝑈 𝜎; 𝜏 ≥ 𝐿[𝑓;𝜌]. 

𝑓 MdJ [𝑎, 𝑏] -aplj;J tuk;Gila rhh;G vd;f. 𝜎 kw;Wk; 𝜏 vd;gitfs; [𝑎, 𝑏] d; cl;gphpTfs; vdpy; 

𝑈 𝜎; 𝜏 ≥ 𝐿[𝑓;𝜌] vd ep&gp. 

22. Let (𝑀1,𝜌1) be a compact metric spaces. If f is continuous function from 𝑀1 into a metric space (𝑀2,𝜌2) 

then prove that f is uniformly continuous. 

(𝑀1,𝜌1) vd;gd mlf;fkhd ahg;G ntsp cd;gJ njhlh;r;rpahd rhh;G vdpy; 𝑓:𝑀1 → 𝑀2MdJ rPuhd 

njhlh;rprpAilaJ vd epWf ,q;F (𝑀2,𝜌2) vd;gJ ahg;G ntsp. 

23. Let f be a bounded function on [𝑎, 𝑏] prove that 𝑓 ∈ 𝑅[𝑎, 𝑏] iff for each  𝜖 > 0 there exists a subdivision 𝜎 of 

[𝑎, 𝑏] such that  𝑓,𝜎 < 𝐿 𝑓,𝜎 + 𝜖. 

f vd;gJ [𝑎, 𝑏] y; tiuaiw nra;ag;gl;l tuk;Gila rhh;G vd;f. 𝑓 ∈ 𝑅[𝑎, 𝑏] vdpy; xt;nthU  

𝜖 > 0  -f;Fk; Vw;g [𝑎, 𝑏] d; cl;gphpg;G 𝜎 I  𝑓,𝜎 < 𝐿 𝑓,𝜎 + 𝜖 vd;wthW fhzyhk; vd epWTf. 

24. State and prove Taylor’s formula with the lagrange form of the remainder. 

yf;uhQ;rp tifapy; kPjpAs;sthW nla;yh; tha;g;ghl;il vOjp ep&gp. 
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PART – A (10 X 2 = 20 Marks) 

Answer Any TEN Questions from the following 

 

1. Express the function f(z) = 2
2

z + 1 in the form u(x, y) + iv(x, y). 

f(z) = 2
2

z + 1 vd;w rhHig u (x, y) + iv(x, y) vd;w tbtpy; vOJf. 
2. Find the constants a and b so that the function f(z) = a(x

2
 – y

2
) + i bxy + c is differentiable at everypoint. 

f(z) = a(x
2
 – y

2
) + i bxy + c vd;w rhHG vy;yhGs;spfsplj;Jk; tifaplj;jf;fnjdpy; a kw;Wk; b       

kjpg;Gfisf; fhz;f. 
3. Define: Conformal mapping and give an example. 

,zq;Fk; NfhHj;jy; - tiwaW: kw;Wk; cjhuzk; jUf. 

4. Find the invariant points of the transformation: w =
z

z





1

1
. 

w = 
z

z





1

1
vd;w cUkhw;wj;jpd; khwhGs;spfisf; fhz;f.  

5. State Cauchy’s integral formula for higher derivatives. 
caHtifaPblf; $ba rhHGfSf;F Nfh\papd; njhifaPl;Lr; R+j;jpuj;ij vOJf. 

6. Evaluate  
C

z

dz
iz

e



3

where C is the circle | z – 1| = 4. 

C: | z – 1| = 4 vdpy; dz
iz

e

C

z

 
3

 
I kjpg;gpLf. 

7. When | z | < 1, Write the Maclaurin’s series for log (1 + z). 

| z | < 1 vdpy; log(1 + z)-d; nkf;yhhpd; tphpit vOJf. 
8. Define: Removable singular point and Give an example. 

ePf;ff;$ba rpwg;Gg; Gs;sp – tiwaW kw;Wk; cjhuzk; jUf. 
9. Find the residue of cot z at z = 0  vd;w Gs;spaplj;J cot z d; vr;rj;ijf; fhz;f. 

10. Find the order of each pole for the function f(z) =
)2(

1
2 



zz

z
. 

f(z) =
)2(

1
2 



zz

z
 vd;w rhHgpd; JUtg;Gs;spfisAk; mjd; thpiriaAk; fhz;f. 

11. State Cauchy-Riemann equations in polar co-ordinates. 

Nfh\p –nua;khd; rkd;ghLfisg; NfhzJ}uf; $Wfis vOJf. 
12. Define: Pole. 

JUtg;Gs;sp–tiwaW.                              

 
 

 

PART – B (5 X 5 = 25 Marks) 

Answer Any FIVE Questions from the following 

 

13.  Let f(z) = 
22 yx

xy


, z  0, and f(z) = 0 when z = 0.  Show that f (z) is not differentiable at z = 0. 

f(z) = 
22 yx

xy


, z  0, NkYk; f(z) = 0, z = 0 vd;w rhHG z = 0 vd;w ,lj;jpy; tifaplj;jf;fjy;y  

vdf;fhl;L. 
 



 
 

14. Find the image of the square region with vertices (0, 0), (2, 0), (2, 2), (0, 2) under the transformation                    

w = (1 + i)z + (2 + i) vd;w cUkhw;wj;jpd; fPo; (0, 0), (2, 0), (2, 2), (0, 2)  vd;w Gs;spfis cr;rpfshf  
nfhz;l XH rJuj;jpd; gpk;gj;ijf; fhz;f.  

15. Use Cauchy’s integral formula to evaluate  



C

dz
zz

zz

)2)(1(

cossin 22 
 where C is the circle | z | = 3. 

C:|z|=3 vdpy;  



C

dz
zz

zz

)2)(1(

cossin 22 
vd;w njhifaPl;il Nfh\p njhifaPl;L tha;ghilg; gad;gLj;jp 

kjpg;gpLf. 

16. Find the Taylor’s series to represent
)3)(2(

12





zz

z
in | z | < 2  vdpy; 

)3)(2(

12





zz

z

 

d; nla;yhpd; tphpit 

fhz;f. 

17. Find the residue of 
)9( 22 zz

ez

at its pole. 

)9( 22 zz

ez

 

vd;w rhHgpw;F mjd;  JUtg;Gs;spfsplj;J vr;rj;ijf; fhz;f. 

18. Prove that u = 2x – x
3
 + 3xy

2
 is harmonic, and find its harmonic conjugate.  Also, find the corresponding  

analytic function. 

u = 2x – x
3
 + 3xy

2  XH ,irr;rhHG vd ep&gp. mjd; ,izia fhz;f. NkYk; ,J njhlHGilag; tifKiwr; 
rhHig fhz;f. 

19. State and prove Weierstrass theorem about essential singularity. 
jtpHf;f ,ayhrpwg;Gg;Gs;sp Fwpj;j tpaH];uh]pd; Njw;wj;ij vOjp ep&gp. 

 

 
 

 

PART – C (3 X 10 = 30 Marks) 

Answer Any THREE Questions from the following 

 

20. Derive Cauchy-Riemann equations for an analytic function f(z) = u(x, y) + i v(x, y). 

      f(z) = u(x, y) + i v(x, y) vd;w tifKiwr;rhHGf;F Nfh\p - nua;khd; rkd;ghLfis tUtp. 
21. Prove that any bilinear transformation can be expressed as a product of translation, rotation, magnification          

or contraction and inversion. 

ve;j ,UtopNehpa cUkhw;wj;ijAk; ,lg;ngaHr;rp, Row;rp, cUg;ngUf;fk; my;yJ cUFWf;fk;  
kw;Wk; jiyfpop ,itfspd; ngUf;fyhf vOj ,aYk; vd ep&gp. 

22. State and prove Cauchy’s theorem. 
   Nfh\papd; Njw;wj;ij vOjp ep&gp. 

23. Expand 
)3)(2(

12





zz

z
as a power series in z in the region (i) | z | <2  (ii) 2 < | z | <  3 (iii) | z | > 3. 

(i) | z | <2  (ii) 2 < | z | <  3 (iii) | z | > 3 vd;w epge;jidfspd; fPo; 
)3)(2(

12





zz

z
I z-d;  

mLf;Ffspy; tphpj;njOJf. 

24. Use Residue theorem to evaluate .
sin45

2

0

 





d

 

 

 






2

0
sin45

d

 

vr;rj;Njw;wj;ijg; gad;gLj;jp kjpg;gpLf. 
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PART – A (10 X 2 = 20 Marks) 

Answer any TEN Questions from the following  
  

1. What is meant by diffraction of light? 

xspapd; tpspk;G tpisT vd;why; vd;d? 

2. What is meant by double refraction? 

,ul;il xsp tpyfy; vd;why; vd;d? 

3. What are the basic assumptions of vector atom model? 

ntf;lhH mZ khjpupapd; mbg;gil mDkhdq;fs; ahit? 

4. State Pauli’s exclusion principle. 

gTyp  jtpHf;ifj; jj;Jtj;ijf; $Wf. 

5. Define Bohr Magneton and give its unit. 

/NghH Nkf;dl;lhd; tiuaWj;J mjd; myfpidj; jUf. 

6. Define Mass defect. 

epiw FiwghL tiuaWf;f. 

7. State the  postulates  of  special  theory of relativity. 

rpwg;Gr;rhHG nfhs;ifapd; vLNfhs;fisf; $Wf. 

8. What is meant by time dilation? 

fhy ePl;rp vd;why; vd;d? 

9. State Heisenberg’s uncertainity  principle. 

nfa;rd; ngHf; - d; epiyaw;w jj;Jtj;ij vOJf. 

10. What is meant by feedback? 

gpd;D}l;lk; vd;why; vd;d? 

11. Define specific rotatory power. 

 jw;Row;rp jpwd; - tiuaW. 

12.  What is meant by Chain reaction? 

 rq;fpyp njhlH tpid vd;why; vd;d? 
 

 

                                           PART – B (5 X 5 = 25 Marks) 

                                Answer any FIVE Questions from the following 

 
13. How can you measure diameter of a thin wire by air wedge method? 

fhw;W Mg;G Kiwapy; nky;ypa fk;gpapd; tpl;lj;ij vt;thW fhzyhk;? 

14. Describe Air wedge method to determine the thickness of a thin wire. 

nky;ypa fk;gpapd; jbkd; fhz;gjw;fhd fhw;W Mg;G Nrhjidia tptup. 

15. Explain  the various quantum numbers associated with Vector atom model. 

Ntf;lH;mZ khjpupapy; cs;s ntt;NtW Fthz;lk; vz;fis tptup. 

16. State Pauli’s exclusion principle.  On basis of this principle explain the configuration of electrons in an atom. 

ngsypapd; jtpHf;ifj; jj;Jtj;ij vOjp> mjd; mbg;gilapy; xU mZtpy; vyf;l;uhd; 

epiyaikg;gpid tptup. 

17. Describe an experiment to obtain the characteristics of a zener diode. 

[PdH ilNahbd; gz;gpay;Gfs; tiutjw;fhd Nrhjidia tptup. 

 

 



 

 

18. Derive Einstein’s Mass energy equation. 

Id;];Bdpd; epiw Mw;wy; rkd;ghl;il tUtpf;f. 

19. State and explain   uncertainity  principle. 

epiyapy;yh jj;Jtj;ijf; $wp tpsf;Ff. 

 

 

                                                                PART - C (3 X 10 = 30 Marks) 

Answer any THREE Questions from the following 
 

 

20. Describe the construction and working of   Michelson’s method  to find velocity of light. 

xspapd; jpirNtfk; fhz;gjw;fhd ikf;Nfy;rd; Kiwapd; mikg;G kw;Wk; nray;ghl;bid tptup. 

21. Describe Stern and Gerlach experiment and discuss its results. 

];nlHd; kw;Wk; nfHyhf; Nrhjidia tptup kw;Wk; mjd; KbTfis tpsf;Ff. 

22. With neat  block diagram discuss the working of nuclear reactor. 

jFe;j fl;;lg;glj;Jld; mZf;fU ciyapd; nray;ghl;il tpsf;Ff. 

23. What are the postulates of wave mechanics?  Derive Schrodinger time dependent equation. 

miyapaf;ftpaypd; vLNfhs;fs; ahit? \;Nuhbd;[upd; fhyk; rhHe;j rkd;ghl;bid tUtpf;f. 

24. Describe how NAND  and  NOR gates can be used as universal building block. 

      NAND kw;Wk; NOR fjTfs; vt;thW nghJ fl;Lkhdf; $whf nray;gLfpwJ vd;gij tptup. 
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