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gFjp – II (B) 

 
VjhtJ ,U tpdhf;fSf;F kl;Lk; tpil jUf. 
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kiyNawf;$ba irf;fps; xd;wpd; ePupay; jLg;Gj; njhFjpia cU fhl;Lfpd;wJ. ,J 

#oYk; jLg;G jl;il epw;ghl;lj;jf;fjhFk;. Gs;sp B ,y; jLg;G fk;gp (Brake lever) kPJ 

mjw;F nrq;Fj;jhf  Fb  vd;Dk; tpiria gpuNahfpg;gjd; %yk; ,J eilKiwg;gLj;jg;gLk;. 

jLg;Gf; fk;gpahdJ (Brake lever) O ,D}lhf jhspw;F nrq;Fj;jhf nry;Yk; mr;Rg;gw;wp 

RahjPdkhf Rod;W jiyik Kryj;jpd; (Master piston) kPJ F vd;Dk; tpiria 

nrq;Fj;jhf gpuNahfpf;fpd;wJ. ,jd; tpisthf cz;lhFk; mKf;fk; jLg;G jputj;jpd; 

;(brake liquid) %yk; ,U ru;trkkhd Jiz Kryq;fSf;F CL flj;jg;gLfpd;wJ. mg;NghJ 

 

aho;. tyaf; fy;tpj; jpizf;fsj;jpd; mDruizAld; 
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mk;Kryq;fSld; ,izf;fg;gl;l jLg;G jpz;Lfs; (brake pads) rpwpJ J}uk; efu;e;J RoYk; 

jLg;Gj; jl;bd; ,U gf;fq;fpd; kPJk; nrq;Fj;jhf mOj;Jfpd;wd. jiyik> Jiz 

Kryq;fspdJ FWf;F ntl;Lg; gug;gsT KiwNa  5.6 x10-5 m2 , 14.4 x 10-5 m2  MFk;.  

(a) thAf;fSf;F gh];fypd; jj;Jtj;ij gpuNahfpf;fyhk;> Mdhy; ePupay; cau;j;jpfspy; 

nraw;ghl;L gha;kkhf thAf;fisg; gad;gLj;j KbahJ. ,jw;fhd fhzj;ij tpsf;Ff. 

(b) jputj;jpd; ve;j ,ay;G mjid epupay; jLg;Gf;fspy; rpwg;ghf njhopw;gl cjTfpd;wJ?  

(c) irf;fps; Xl;bdu; jdJ ifapdhy; jLg;Gf;fk;gpia (Brake lever) ,Of;Fk;NghJ 

jiyikKryj;jpdhy; (Master pistion) jputj;jpd; kPJ gpuNahfpf;fg;gLk; mKf;fk;  

1.5 x 106 Pa vdpd;> jiyik Kryj;jpdhy; jputj;jpd; kPJ gpuNahfpfg;gLk; tpir F If; 

fhz;f. 

(d) (i)  jLg;Gf; fk;gpapYs;s Gs;sp A ,y; njhopw;gLk; tpir  Fa  ,d; jpiria njspthf 

Fwpj;J F , Fa ,w;F ,ilapyhd njhlu;ig vOJf. 

           (ii)  Fb ,d; gUkidf; fhz;f. (Njitahd J}uq;fs; cUtpy; fhl;lg;gl;Ls;sd. F, Fb 

,w;F ,ilg;gl;l nrq;Fj;Jj;J}uk; 18cm) 

(e) (i)   jputj;jpdhy; Jiz Kryj;jpd; kPJ cQw;wg;gLk; mKf;fk; ahJ?  

          (ii)  Jiz Kryj;jpd; (Slave pistion) kPJ gpuNahfpf;fg;gLk; tpiriaf; fhz;f.  

(f) jLg;Gj; jpz;LfSf;Fk;> (brake pads) jLg;G jl;bw;Fk; (Brake disc) ,ilapyhd 

cuha;Tf;Fzfk; 0.5 vdpd; jLg;Gj; jl;bd; kPJ jLg;G jpz;Lfs; mOj;Jk; NghJ 

xt;nthU jpz;bd; (pads) tpisthfTk; jl;bd; kPJ jhf;F cuha;T tpiriaf; fhz;f.  

(g) rpy;Yk; mjDld; ,ize;j #oYk; jLg;Gj;jl;Lk; (spinning Brake disc) xNu mr;rpy; 

#oy;fpd;wd. jLg;Gj; jpz;bw;Fk;> RoYk; jLg;G jl;bd; mr;rpw;Fk; ,ilapyhd J}uk;  

6cm. rpy;ypdJk;> jLg;Gj;jl;bdJk; RoYk; mr;Rg;gw;wpa rlj;Jt jpUg;gk; 0.12 kgm2 , 

MFk;. jLg;ig gpuNahfpf;Fk; NghJ rpy;yhdJ 1sec ,y; Xa;tpw;F tUfpwJ.  

(i) jLg;ig gpuNahfpf;Fk; NghJ RoYk; jl;by; gpuNahfpf;fg;gLk; cuha;T KWf;fj;ij 

fhz;f. (,af;fk; KOtJk; cuha;T tpir khwhky; cs;sJ vdf; nfhs;f)   

(ii) jLg;G gpuNahfpf;f Kd; rpy;ypd; Nfhzf;fjp ahJ?     

(iii)  jLg;G gpuNahfpf;fg;gl;l gpd; vj;jid Row;rpfspd; gpd; rpy;Y Xa;tpw;F tUk;  

(𝜋 = 3 vdf; nfhs;f) 

(iv)  Xa;tpw;F tuKd; Vw;gLj;jg;gLk; rpy;ypd; Row;rpfspd; vz;zpf;ifia Fiwf;f rpy;ypy; 

ePu; vd;d khw;wj;ijr; nra;tPu;? 
 

2)   gpd;tUk; ge;jpia thrpj;J fPNo Nfl;fg;gl;Ls;s tpdhf;fSf;F tpil vOJf. 

rhjhuz kdpj fhjpdhy; 20 kHz  ,w;Fk; mjpfsthd mjpu;ntz;izf; nfhz;l xyp 

miyfisf; Nfl;f Kbtjpy;iy. ,it fopxyp miyfs; vd miof;fg;gLk;. etPd 

njhopw;Jiwapy; nghUl;fspy; cs;s FiwghLfis fz;lwpa fopxyp gad;gLj;jg;gLfpd;wJ. 

fopnahyp mir gpupjy; (Ultra sound Scanning) cgfuzj;jpd; Kf;fpa $whf mKf;fkpd; 

%ynghUspd; tl;l tbt jl;L fhzg;gLfpd;wJ. ,j;jl;bw;F FWf;Nf MlNyhl;l 

Nthy;w;wsit gpuNahfpg;gjd; %yk; mjid type;j mjpuptpw;F cl;gLj;jg;gLfpd;wJ. 

nghJthf MlNyhl;l kpd;Kjypd; mjpu;ntz; MdJ jl;L cau; tPr;rj;Jld; mjpUk; tiu 

nrg;gQ; nra;ag;gLtjd; %yk; rf;jp kpf;f fopnahypfs; gpwg;gpf;fg;gLfpd;wd. ,it 
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nghUl;fspD}lhf nry;Yk; NghJ mtw;wpd; xyp miyapd; ,af;fj;ij vjpu;f;Fk; Mw;wy; 

mt; clfj;jpw;Fupa xypmiyj;jil (acoustic impedence) (Z) vd miof;fg;gLfpd;wJ.  

Z = ρc  MFk;. ,q;F Z – Clfj;jpw;Fupa xypmiyj;jil> p - Clfj;jpd; mlu;j;jp>  

c – Clfj;jpy; fop xypapd; Ntfk;  

fopnahyp miyfs; ntt;NtW Clf ,ilKfq;fspy;> vy;iyfspy; gFjpahf 

njwpg;gilfpd;wJ. tspapdJ xyp miyj;jil kpf Fiwthjyhy; tsp – Clf 

,ilKfj;jpy; xypj;njwpg;G cau;thf fhzg;gLk;. fopnahypia gad;gLj;jpg; nghUl;fis 

Ma;T nra;AKd; nghUspd; Nkw;gug;gpy; ,izf;Fk; vz;nza; giria (Couping gel) G+rpa 

gpd;dNu fopnahypis gpwg;gpf;Fk; cgfuzj;ij khWflj;jpia mjd; Nky; itf;f 

Ntz;Lk;. ,jdhy; mjpfsT fopnahypapd; rf;jp Ma;Tf;Fl;gLj;jg;gLk; nghUspDs; 

nry;Yk;. 

Clf ,ilKfj;jpy; xyp njwpg;Gf; Fzfk; R gpd;tUkhW jug;gLk;. 

   ,q;F Z1   - Clfk; 1 ,d; xypmiyj;jil 

   Z2   Clfk; 2 ,d; xyp miyj;jil 

                      R =    [
[ Z2   −      Z1] 

[ Z1  +      Z2] 
]
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jd;dfj;Nj FiwghLfis nfhz;l nghUs; kPJ khW flj;jpahdJ (Transducer probe) 

fopnahyp Jbg;Gf;fis nrYj;jp ntt;NtW Clf ,ilKfq;fSf;F nrd;W 

kPsj;njwpg;gile;J> kPz;Lk; khWflj;jpia mile;j Neuj;ij fzpg;gjw;fhd gjpTfs; 

fNjhl;Lf;fjpu; mitt fhl;bapy; fhl;rpg;gLj;jg;gl;ls;sij cU fhl;Lfpd;wJ. NtW Ma;T 

KiwfSld; xg;gpLk; NghJ> fopnahyp Ma;T KiwahdJ nghUis (Clfj;ij) 

ghjpf;fhJ> jPq;fw;wJ> tpidj;jpwd; $baJ> Neuj;ij kpr;rg;gLj;jf; $bajhFk;. 

(a) (i)  fopxypapd; mjpu;ntz; ahJ? 

(ii)  ve;j epge;jidapd; fPo; mKf;fkpd;jl;L (Piezoeleectric dise) cau; tPr;rJld; 

mjpUk;? 

(iii) khWflj;jpapd; (transducer probe) njhopw;ghL ahJ? 

A 

B 

C 

Gel 
Material  under  

inspection 

Transducer  probe  

generate and receive 

pulses 

 

Jbg;Gfis gpwg;gpf;Fk; cs;thq;Fk; 

khWflj;jp 

,izf;Fk; vz;nza; gir 

Ma;Tf;F cl;gLj;jg;gLk; nghUs; 

J
b
g
;g
pd
; 
t
Pr
;r
k
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Neuk; : 
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(b) (i) Clfk; xd;wpd; xypmiy jilia (acoustic impedance) jPu;khdpf;Fk; fhuzpfs;  

vit? 

(ii) tspahdJ Vd; ,opT xyp miyj;jiliaf; (acoustic impedana) nfhz;lJ? 

(iii) xypmiy jilapd; (acoustic impedance) S.I myif Fwpg;gpLf. (mbg;gil myFj; 

njhFjpapy; Fwpg;gpLf) 
 

(c) (i) khWflj;jpia nghUspd; Nkw;gug;gpd; kPJ itg;gjw;F Kd; ,izf;Fk; vz;nza;  

giria Nkw;gug;gpd; kPJ G+RtJ Vd; mtrpakhdJ? 

(ii) tsp ,ilKfk; ,d;wp Kidf;F Kid xd;Wld; xd;W ,izf;fg;gl;l nts;sp> 

nghd; Nru;j;jpr;  rl;lj;jpy; nts;sp – nghd; ,ilKf xypj;njwpg;Gf;Fzfk; (R) 

If; fhz;f. nts;sp> nghd;; mlu;j;jpfs; KiwNa 10, 000 kgm-3, 20, 000 kgm-3, 

nts;sp> nghd;dpy; fopxypapd; Ntfq;fs; KiwNa 4, 000 ms-1, 3, 000 ms-1 MFk;. 

(d) fNjhl;L fjpu; miyTfhl;bapd; fhl;rpg;gLj;jypy; gy Jbg;Gfs; fhzg;gLtJ Vd; vd 

tpsf;Ff. 

(e) NkNy fhl;lg;gl;l fhl;rpg;gLj;jy; jpiuapd; xt;nthU nrd;upkPw;wUk; (xt;nthU gpupTk;) 

0.1 kpy;yp nrf;fd;fis Fwpg;gNjhL xt;nthU gpupTk; ehd;F rkgpupTfshf 

gpupf;fg;gl;Ls;sd. (cUit ghu;f;f)  

cUtpy; IP vd;gJ Muk;gj;Jbg;igAk;> BW vd;gJ (Clfj;jpd;) nghUspd; vy;iy 

,ilKfj;jpy; njwpg;gile;j Jbg;igAk; Fwpf;fpd;wd. ,t; Clfj;jpy; fopxypapd; fjp 

3000ms-1 MFk;. 

(i) Muk;gj;Jbg;G (IP) vt;thW jpiuapy; Njhd;wpanjd tpsf;Ff. 

(ii) fopxyp Clfj;jpd; Kd;Rtupy; ,Ue;J gpd;Rtu; tiu nry;y vLj;j nkhj;j Neuk; 

ahJ? 

(iii)   Ma;Tf;F cl;gLj;jg;gl;l Clfj;jpd;> ePsk; ahJ? 

(iv)   A, B FiwghLfSf;F ,ilg;gl;l fpilj;J}uj;ijf; fhz;f. 

(f) (i) fopnahypia gad;gLj;jp nghUs;fis Ma;Tf;F cl;gLj;jypy; cs;s ,U  

 mD$yq;fisf; $Wf. 

(ii) Nkw;$wg;gl;l Ma;tpw;F kpd;fhe;j miyfs; gad;gLj;Jtjpy; cs;s ,lu;ghL ahJ? 

 

3) fz;zpypUe;J NtWgl;l J}uq;fspy; cs;s nghUl;fspd; njspthd tpk;gq;fis 

tpopj;jpiuapy; tpor;nra;af; $ba jpwid fz; nfhz;Ls;sJ. cz;ikapy; 

tpopntz;glyj;jpdJk; fz;tpy;iyapdJk; Nru;khdNk tpk;gj;ij cUthf;Ffpd;wJ. 

tpopntz;glykhdJ CLfhl;Lk; Xu; ad;dy; Mf ,Ug;gJld;> tsp rhu;ghf cau; 

KwpTr;Rl;b cilajhfTk; cs;sJ. ,jid epiyj;j Ftpaj;J}uj;ij nfhz;l FtpT 

tpy;iyahf fUjyhk;. mNj Ntis fz;tpy;iyapd; Ftpaj;J}uj;ij gprpu; jirfspd; 

cjtpapdhy; khw;wyhk;. ,t;tpisT jd;dikT vd miof;fg;gLk;. tpopj;jpiuapy; Njhd;Wk; 

,U tpk;gq;fis NtWgpupj;jwpa tpopj;jpiuapy; mtw;wpw;F ,ilg;gl;l J}uk; Mff; Fiwe;jJ 

50 μm Mf ,Uj;jy; Ntz;Lk;. 

(a) (i)    fz;zpd; vg;gFjpapy; xspf;fjpu; mjpf tpyfYf;F cl;gLfpd;wJ? fhuzk; jUf.  

(ii)  jd;dikT vd;why; vd;d?  
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(b) tpopntz;glyj;jpdJk;> rhjhuz (gprpu;jirfs; jsu;e;jepiy) epiyapYs;s fz; 

tpy;iyapdJ nkhj;j tY + 50 D (ijnahj;ju;) 

   (i)   fz;tpy;iyf;Fk; tpopj;jpiuf;Fk; ,ilg;gl;l J}uk; ahJ?  

  (ii)   fz;zpypUe;J 25cm  J}uj;jpYs;s nghUl;fis njspthf Nehf;fj; Njitahd  

  ,t; tpy;iyj;njhFjpapd; tY ahJ?  

(iii) tpopntz;lyj;jpd; tY + 44 D vdpd; (b) (ii) ,y; Fwpg;gpl;l epiyapy;  

 fz;tpy;iyapd; Ftpa ePsj;ijf; fzpf;f.  

(iv)  gpd;tUk; epiyfSf;F fz;tpy;iyapd; tbtj;ij tiuf. 

 fz;jsu;e;j epiyapy; cs;s NghJ  

 fz; G+uz jd;ikAld; cs;s NghJ 

 

(c) FWk;ghu;itAila egupd; Nra;ikg; Gs;sp 250 cm mz;ikg;Gs;sp 15 cm MFk;. 

(i)    rhjhuz fz;zpd; Nra;ikg; Gs;spf;Fk;> FiwghLila fz;zpd; Nra;ikg; 

Gs;spf;Fk; xspf;fjpu; glk; tiuf.  
 

(ii)   ,e;egu; J}ug;nghUis njspthf ghu;g;gjw;F mzpa Ntz;ba %f;Ff; 

fz;zhbapd; tYitf; fzpf;Ff.  
 

(iii) ,e;egu; ,k; %f;Ff; fz;zhbia mzpe;Js;s NghJ mtuJ mz;ikg; Gs;sp  

 ahJ?  
 

(iv) ,k; %f;Ff;fz;zhbia mzpe;Js;s NghJ mtuJ ghu;it tPr;R ahJ? 
 

 

(v) ,e;egu; ,k;%f;Ff; fz;zhbia mzpe;Js;s epiyapy; ,tuhy; NtWgLj;jpg; 

ghu;f;ff;$ba ,U Gs;spfSf;F ,ilg;gl;l ,opTj; J}uk; ahJ? 

 (fz;tpopj;J}uk; 2cm vdf;nfhs;f.) 

 

 

  

     

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


