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PART - II 

Note: Answer any seven questions. Question No.30 is Compulsory. (7x2=14)  

21. Show that f(x,y) = 
𝑥2+5𝑥𝑦+10𝑦2

3𝑥+𝑦
 is a homogeneous function of degree 1. 

    rhh;g[ f(x,y) = 
𝑥2+5𝑥𝑦+10𝑦2

3𝑥+𝑦
 go 1 cila rkgoj;jhd rhh;g[ vdf; fhl;Lf.  

 

22. Evaluate :  𝑒− 𝑥 𝑑𝑥
𝑙𝑜𝑔2

−𝑙𝑜𝑔2
 

   kjpg;g[ fhz;f  𝑒− 𝑥 𝑑𝑥
𝑙𝑜𝑔2

−𝑙𝑜𝑔2
 

 

23. Write a polar form: i  

 nghyhh; totpy; khw;Wf : i  
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24. Find the acute angle between the planes 𝑟.    (2𝑖 +2𝑗 +2𝑘 ) = 11 and 4x-2y+2z=15 

       𝑟.    (2𝑖 +2𝑗 +2𝑘 ) = 11 kw;Wk; 4x-2y+2z=15 Mfpa ,U js';fSf;F ,ilg;gl;l 

    nfhzj;ijf; fhz;f.  

 

25. Find the centre and radius of the circle x2+(y+2)2 = 0. 

    x2+(y+2)2 = 0 vd;w tl;lj;jpd; ikak; kw;Wk; Muk; fhz;f  
 

26. Find. Cos-1 [cos (−
𝜋

3
)] 

    kjpg;g[ fhz;f.  Cos-1 [cos (−
𝜋

3
)] 

 

27. Show that the equation x9-5x5+4x4+2x2+1=0 has atleast 6 imaginary    

  solutions.  

    x9-5x5+4x4+2x2+1=0 vd;w rkd;ghl;ow;F Fiwe;j gl;rk; 6 bka;aw;w      

    fyg;bgz; jPh;t[fs; cz;L vdf; fhl;Lf. 
 

28. Solve by matrix inversion method:  2x-y=8   3x+2y = -2 

 2x-y=8, 3x+2y = -2 vd;w rkd;ghl;il neh;khW mzp fhzy; Kiwapy; 

 jPh;f;f.  

29. Find the vertical and Horizontal asymptotes of the function f(x) = 
1

𝑥
  

 f(x) = 
1

𝑥
 vd;w tistiuf;F fpilkl;l bjhiyj; bjhLnfhL kw;Wk; epiy 

 Fj;J bjhiy bjhLnfhLfisf; fhz;f.  

30. Solve the differential equation (x2-y) dx + (y2-x)dy = 0    

   (x2-y) dx + (y2-x)dy = 0    vd;w tiff;bfG rkd;ghl;ilj; jPh;f;f. 

PART - III 
 

Note: Answer any seven questions. Question No.40 is Compulsory. (7x3=21) 
 

31. Fill the following table so that the binary operation    

 on A = {a,b,c} is commutative. 

  

 

 

* ;vd;w <UWg;g[ braypahdJ A = {a,b,c}  vd;w 

 fzj;jpd; kPJ ghpkhw;W tpjpf;F fl;Lg;gl;lhy; 

 gpd;tUk; gl;oaiy g{h;j;jp bra;f.  

 

* a b c 

a b   

b c b a 

c a  c 

* a b c 

a b   

b c b a 

c a  c 
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32. Find the Magnitude and the direction cosines of the torque about the point 

 (2,0,-1) of a force 2𝑖 +𝑗 -𝑘 . Whose line of action passes through the origin. 

 2𝑖 +𝑗 -𝑘   vd;Dk; tpir Mjpg;g[s;sp tHpahfr; bray;gLfpwJ vdpy; (2,0,-1)  vd;w 

 g[s;spiag; bghWj;J mt;tpirapd; jpUg;g[tpirapd; vz;zst[ kw;Wk; jpirf; 

 bfhird;fisf; fhz;f.  
 

33. Prove that tan-1 
1

2
  + tan-1 

1

3
 =

𝜋

4

  

    tan-1 
1

2
  + tan-1 

1

3
 =

𝜋

4

  
 epWt[f  

 

34. If A =  
2 −1
3 2

  then prove that  𝐴𝑇 −1=  𝐴−1 𝑇  

    A =  
2 −1
3 2

  vdpy;  𝐴𝑇 −1=  𝐴−1 𝑇 epWt[f 

 

35. Find the square root of  4+3i 

   4+3i  d; th;f;f \yk; fhz;f. 
 

36. Show that y = a cosbx is a solution of the differential equation is 
𝑑2𝑦

𝑑𝑥 2+𝑏2𝑦=0 

   y = a cosbx  vd;gJ 
𝑑2𝑦

𝑑𝑥 2+𝑏2𝑦=0 vDk; tiff;bfG rkd;ghl;od; jPh;thFk; vd 

  fhz;f.  
 

37. Show that the percentage error in the nth root of a number of a  number is 

 approximately 
1

𝑛
 times the percentage error in the number.  

 Xh; vz;zpd; n Mk; go \yk; fzf;fpLk;nghJ Vw;gLk; rjtPjg; gpiH 

 njhuhakhf me;j vz;zpd; rjtPjg; gpiHapd; 
1

𝑛
 kl';F MFk; vdf; fhl;Lf.  

 

38. Expand f(x) = ex as a maclaurin series  

   f(x) = ex 
rhh;ig bkf;yhpd; tphpt[gLj;Jf. 

 

39.Prove that the length of the latus racturm of the Hyperbola 
𝑥2

𝑎2 −
𝑦2

𝑏2 = 1 is ; 
2𝑏2

𝑎
     

      
𝑥2

𝑎2 −
𝑦2

𝑏2 = 1     vd;w mjpgutisaj;jpd; brt;tyj;jpd; ePsk; 
2𝑏2

𝑎
 vdf; fhl;Lf. 
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40. If 𝒇 𝒙 =  
𝑨

𝒙
, 𝟏 < 𝑥 < 𝒆𝟑

𝟎, 𝒆𝒍𝒔𝒆 𝒘𝒉𝒆𝒓𝒆 
  is a probability density function of a continuous 

 Random variable X. i) Find A   ii) Find P(x > e)  

 rk tha;g;g[ khwp X d; epfH;jft[ mlh;j;jp rhh;g[  𝒇 𝒙 =  
𝑨

𝒙
, 𝟏 < 𝑥 < 𝒆𝟑

𝟎, 𝒆𝒍𝒔𝒆 𝒘𝒉𝒆𝒓𝒆 
      

 vdpy; i) A   d; kjpg;g[ fhz;f.  ii) P(x > e) fhz;f. 

PART - IV 

Note: Answer all the questions.         7x5=35 

41. a) If u = sin -1  
𝑥+𝑦

 𝑥+ 𝑦
  show 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 epWt[f. 

(or) 

  b) Find all zeros of the polynomial x6-3x5-5x4+22x3-39x2-39x+135=0, if it is  

  known that 1+2i and  3 are two of its zeros. 

 1+2i kw;Wk;  3 Mfpait  x6-3x5-5x4+22x3-39x2-39x+135=0  vd;w gy;YWg;g[f; 

 nfhitapd; ,U g{$;a khf;fpfs; vdpy; kw;w midj;J g{$;akhf;fpfisa[k; 

 fz;lwpf.  

 

42. a) A hollow cone with base radius a cm and height b m is placed on a table. 

 Show that the volume of the largest cylinder the can be hidden underneath is 

 4/9 times volume of the cone.    

 Muk;  a br.kP kw;Wk; cauk; b br.kP bfhz;l xU btw;Wf; Tk;g[ xU nkirapd; 

 kPJ itf;fg;gLfpwJ. mjdoapy; kiwj;J itf;ff; Toa kpfg;bghpa 

 cUisapd; fd mst[/ Tk;gpd; msitg; nghy; 4/9 kl';F vdf; fhl;Lf.  

        (or) 

 b) Find the equation of the circle passing through the points (1,1), 

 (2,-1) and (3,2). 

 (1,1),(2,-1) kw;Wk; (3,2) vd;w \d;W g[s;spfs; tHp bry;Yk; tl;lj;jpd; rkd;ghL 

 fhz;f.  
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43. a) Find the number of solutions of the equation  

   tan-1(x-1) + tan-1 x + tan-1 (x+1) = tan-1(3x)   

  rkd;ghl;od; jPh;t[fspd; vz;zpf;ifiaf; fhz;f.  

   tan-1(x-1) + tan-1 x + tan-1 (x+1) = tan-1(3x)   

        (or) 

 b) Find the volume of a right circular cone of base radius r and height h by using 

 integration. 

 Muk; r kw;Wk; cauk; h cila neh;tl;lf; Tk;gpd; fdmsit bjhifapliy 

 gad;gLj;jp fhz;f.  

 

44. a) Find the parametric vector and Cartesian equation of the plane passing 

 through the three non-collinear points (3,6,-2), (-1,-2,6) and (6,4,-2).  

 (3,6,-2), (-1,-2,6) kw;Wk; (6,4,-2)  Mfpa xnu nfhl;oy; mikahj \d;W 

 g[s;spfs; tHpr; bry;Yk; jsj;jpd; JizayF btf;lh; rkd;ghL kw;Wk; 

 fhh;Orpad; rkd;ghLfisf; fhz;f.  

        (or) 

 b) Verify (i) closure property (ii) commutative property (iii) associative property 

 (iv) Existence of  identity  property and (v) existence of inverse for the operation 

 +5 on Z5 using table corresponding to addition modulo 5. 

 kl;Lf;Tl;ly; 5 brayp ml;ltiziag; gad;gLj;jp fzk; Z5 d; kPJ +/ vd;w 

 braypf;F (i) milt[g; gz;g[ ii) ghpkhw;Wg; gz;g[  iii) nrh;g;g[g; gz;g[ (iv) rkdpg; 

 gz;g[ kw;Wk; (v) vjph;kiwg; gz;g[ Mfpaitfisr; rhpghh;f;f.  

 

45. a) A random variable X has the following probability mass function  

X 1 2 3 4 5 

f(x) K2 2K2 3K2 2K 3 K 

 Find i) the value of K    ii) P(2≤x<5)   iii) P(3<x) 

 xU rktha;g;g[ khwp x f;F epfH;jft[ epiw rhh;ghdJ  

X 1 2 3 4 5 

f(x) K2 2K2 3K2 2K 3 K 

 vdpy; i) K d; kjpg;g[    ii) P(2≤x<5)   iii) P(3<x) 

(or) 
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 b) If the curves ax2+by2=1 and cx2+dy2=1 interest each other orthogonally then, 

 show that 
1

𝑎
 - 

1

𝑏
 = 

1

𝑐
 - 

1

𝑑
 

 ax2+by2=1 kw;Wk; cx2+dy2=1 vd;w tistiufs; xd;iw xd;W br';Fj;jhf 

 btl;of; bfhz;lhy; 
1

𝑎
 - 

1

𝑏
 = 

1

𝑐
 - 

1

𝑑
 vd epWt[f. 

 

46. a) Find the population of a city at any time t. Given that the rate of increase of 

 population is proportional to the population at that instant and that in a period 

 of 40 years the population increased from 3,00,000 to 4,00,000 

 xU efuj;jpd; kf;fs; bjhif tsh;r;rp tPjk; t neuj;jpy; cs;s kf;fs; 

 bjhifapd;  tpfpjkhf mike;Js;sJ. nkYk; efuj;jpd; kf;fs; bjhif 40 

 Mz;Lfspy; 300000  ypUe;J  400000 Mf mjpfhpj;Js;sJ vdf; 

 bfhLf;fg;gl;Ls;sJ vdpy;/ t neuj;jpy; me;efuj;jpd; kf;fs; bjhifiaf; 

 fhz;f.  

 (or) 

 b) show that the line x-y+4=0  is a tangent to the ellipse x2+3y2=12.  Also so find 

 the co-ordinates of the point of contact.  

 x-y+4=0  vd;w neh;f;nfhL x2+3y2=12 vd;w ePs;tl;lj;jpd; bjhLnfhL vd 

 epWt[f. nkYk; bjhL g[s;spiaf; fhz;f.  

 

47.a) If 𝑎     = 2𝑖 +3𝑗 -𝑘  ,  𝑏     = −2𝑖 +5𝑘  and 𝑐    = 𝑗 -3𝑘  verify that 

    𝑎      x (𝑏     𝑥𝑐    ) = (𝑎     . 𝑐    ) 𝑏      - (𝑎     .𝑏      ) 𝑐     

          𝑎     = 2𝑖 +3𝑗 -𝑘  ,  𝑏     = −2𝑖 +5𝑘  kw;Wk; 𝑐    = 𝑗 -3𝑘   vdpy; 

    𝑎      x (𝑏     𝑥𝑐    ) = (𝑎     . 𝑐    ) 𝑏      - (𝑎     .𝑏      ) 𝑐     epWt[f. 

      (or) 

 b) P represents the variable of complex number Z, prove that locus of P if  

 Re 
𝑧+1

𝑧+𝑖
  = 1 is a straight line.  

  fyg;bgz; z d; rktha;g;g[ khwp P I Fwpj;jhy; Re 
𝑧+1

𝑧+𝑖
 = 1  vd;w fl;Lg;ghl;oy; 

 P  apd; epakg;ghij xU neh;f;nfhl;il cUthf;Fk; vdf; fhl;Lf.  

 

******************   
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