
 
PART C   (2 x 10=20) 

Answer any TWO  questions. 
 

21. If 
1 1

2 m mx y y= +  prove that ( )2 2
2 11 0x y xy m y− + − = . 

 
1 1

2 m mx y y= +  ( )2 2
2 11 0x y xy m y− + − =  vd;gij epUgpf;fTk;. 

 
22. Prove that 4 232sin cos cos 6 2cos 4 cos 2 2θ θ θ θ θ= − − + . 
 4 232sin cos cos 6 2cos 4 cos 2 2θ θ θ θ θ= − − +  vd;gij ep&gpf;fTk; 
 

23. Solve 6 5 4 3 22 9 10 3 10 9 2 0.x x x x x x− + − + − + =  
 6 5 4 3 22 9 10 3 10 9 2 0x x x x x x− + − + − + =  jPh;f;f. 

24. Verify Cayley Hamilton theorem 
1 2 3
0 1 2
1 0 2

 
 − 
  

 and hence  

 find 1A− . 

 
1 2 3
0 1 2
1 0 2

 
 − 
  

 nfa;yp `hkpy;ld; Njw;wj;ij rhpghh;f;fTk;. 

 vdNt 
1A−  fz;Lgpbf;fTk;. 

 

25. The population (in lakhs) of a town is as follows. 

Year (x) 1941 1951 1961 1971 1981 1991 

Population (y) 20 24 29 36 46 51 

 Estimate the population increase during the period 1946 to 1976. 
 xU efuj;jpd; kf;fs; njhif (yl;rq;fspy;) gpd;tUkhW. 

Year (x) 1941 1951 1961 1971 1981 1991 

Population (y) 20 24 29 36 46 51 
 1946 Kjy; 1976 tiuapyhd fhyfl;lj;jpy; kf;fs; njhif 

mjpfhpg;ig kjpg;gpLq;fs;. 

 

- - - 
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     PART A    (10 x 2=20) 
Answer any TEN questions. 

 

1. Define radius of curvature in Cartesian co-ordinates. 
 fhh;l;Brpad; xuq;fpizg;Gfspy; tistpd; Muk; tiuaWf;f. 
 

2. Find dy
dx

, if ax by
cx d

+
=

+
. 

 ax by
cx d

+
=

+
 vd;why;. dy

dx
 fz;Lgpbf;f. 

 

3. Expand sin nθ interms of sin nθ  and cos nθ . 
 sin nθ  kw;Wk; cos nθ  ,ilntspfis sin nθ tphpthf;Fq;fs;/ 

 
4. Expand cos nθ  interms of θ . 
 θ  ,d; ,ilntspfis cos nθ  tphpthf;Fq;fs;. 
 
5. Write the standard rational integral equation of nth

 n
 degree. 

th

   vOJq;fs;. 
 bfphpapd; epiyahd gFj;jwpT xUq;fpize;j rkd;ghl;il  

 
6. Form the quadratic equation whose one of the root is 5 1− . 
 Nthpy; xd;W 5 1−  ,Uf;Fk; ,Ugb rkd;ghl;il  
  cUthf;Fq;fs;. 
 
7.  Define Hermitian matrix with an example. 
 n`h;kpbad; Nkl;hpf;i] xU vLj;Jf;fhl;Lld; tiuaWf;fTk; 

 

8.  Define Symmetric matrix with an example. 
 rkr;rPh; Nkl;hpf;i] xU vLj;Jf;fhl;Lld; tiuaWf;fTk; 

 

9.  State Lagrange’s interpolation formula for unequal intervals. 
 rkkw;w ,ilntspfSf;fhd yhf;NuQ;rpd; ,ilf;fzpg;G  

  R+j;jpuk; tiuaWf;f. 



10. Prove that ( ) 11E −= −∇ . 

 ( ) 11E −= −∇  vd;W epWgpf;fTk;. 
 
 

11. If cos ; sinx r y rθ θ= = , find ( )
( )

,
,

x y
r θ

∂
∂

. 

 cos ; sinx r y rθ θ= =  vd;why; ( )
( )

,
,

x y
r θ

∂
∂

 fz;Lgpb. 

12. State Cayley Hamilton Theorem. 
 Nfa;yp `hkpy;ld; Njw;wk; tiuaWf;f. 
 

     PART B   (2 x 5=10) 
Answer any TWO questions. 

 

13. If 
21 , xu v

x y
= =  and 2w x y zy= + + , find ( )

( )
, ,
, ,

u v w
x y z

∂
∂

. 

 
21 , xu v

x y
= =  kw;Wk; 2w x y zy= + +  vd;why; ( )

( )
, ,
, ,

u v w
x y z

∂
∂

 fz;Lgpo/ 

14. If sin 863
864

x
x

= , find an approximate value of x. 

 sin 863
864

x
x

=  vd;why ;. x ,d; Njhuha kjpg;ig fz;Lgpb. 

15. Solve the equation 4 3 22 21 22 40 0x x x x− − + + =  given that the 
 roots are in A.P. 
 Nth;fs; A.P ,y; cs;sd vd;W nfhLf;fg;gl;l rkd;ghl;il 
 4 3 22 21 22 40 0x x x x− − + + =  jPh;f;fTk;. 

16. Prove that the matrix 

0 0 0

1 30
2 2
3 10

2 2

 
 
 
 − 
 
 
  

is orthogonal. 

 
0 0 0

1 30
2 2
3 10

2 2

 
 
 
 − 
 
 
  

 mzp Mh;j;Njhfdy; vd;gij epUgpf;fTk;. 

 
17. Using Lagrange’s formula of interpolation find y (9.5) given: 

x: 7 8 9 10 

y: 3 1 1 9 
 nfhLf;fg;gl;l yhf;nuQ;rpd; ,ilf;fzpg;G R+j;jpuj;ijg; 

 gad;gLj;Jjy; y (9.5) fz;Lgpb. 
x: 7 8 9 10 

y: 3 1 1 9 
 

 
18. Show that the radius of curvature for the cardioid 

 ( )1 cosr a θ= +  at the point ( ),r θ  is 2 2
3

ar . 

 ( ),r θ  Gs;spapy ;. ( )1 cosr a θ= +  fhh;bNaha;bw;fhd tistpd;  

   Muk; 
2 2
3

ar  vd;gijf; fhl;L. 

19. Find the equation whose roots are the roots of the equation 
 4 3 210 4 24 0x x x x− − + + =  increased by 2 and hence solve the 
 equation. 
 4 3 210 4 24 0x x x x− − + + = rkd;ghl;od; Nth;fs ; 2 My; 

 mjpfhpj;j rkd;ghl;ilf; fz;Lgpb. vdNt rkd;ghl;ilj; 
 jPh;f;fTk;. 

20. Find the Eigen values and vectors of 
1 2
2 1
 
 
 

. 

 
1 2
2 1
 
 
 

 ,d; <n[fd;; kjpg;Gfs; kw;Wk; jpirad;fisf; 

 fz;Lgpb. 
 
 

 

 


