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02.  

a) A – neUf;fp (Com pressor) 
B – xLf;fp or jputkhf;fp (Condensor or Liquefier) 
C – tpupT thy;G (Expansion valve) 
D – Mtpahf;fp (Evaporator) 
 

b) A :- Fsp&l;ly; thAthdJ neUf;fy; nghwpapD}L nrYj;jg;gl mjd; mKf;fk;>  

   ntg;gepiyAk; mjpfupf;fg;gLfpd;wJ.  

 B :-  #oYf;F ntg;g ,og;G Vw;gl thA jputepiyia mile;jJ.  

 C :-  tpupT thy;tpd; CL nrYj;jg;gl;l jputj;jpd; mKf;fk;> ntg;gepiy  

   Fiwf;fg;gLfpwJ.  

 D :- jputk; #oypy; ,Ue;J ntg;gj;ij cwpQ;rp Mtp epiyia mila #oy;  

   Fspuhf;fg;gLfpd;wJ.  

(10 Gs;spfs;) 

 

c) 𝑃1 - cau; mKf;f tyak; 

𝑃2 - jho; mKf;f tyak; 
 

d) i. epfu; khw;W neLf;fp (RCC. Pro cal compressor)  
ii. #oy;tif neUf;fp (Rolary Compressor) 
 

e) i. fhw;WUth tif – neLf;fpAk; kpd;Ndhl;lUk; kPs gOJ ghu;f;f KbahjthW xNu  
 cNyhff; ftrj;jpDs; nghUj;jg;gl;L ,Uf;Fk;. 
 
ii.  gFjp fhw;W&th tif – cNyhff; ftrj;ijf; fow;wp> neLf;fpiaAk; kpd; 

Nkhl;liuAjl gOJghu;f;f jf;fthW xNu cNyhff; ftrj;jpDs; 
nghUj;jg;gl;bUf;Fk;. 

 
iii.   joe;jtiffs; neLf;fpia fow;wpg; gOJghu;f;f $baJk; kpd;Nkhl;luhdJ 

neLf;fpf;F ntspNa nghUj;jg;gl;bUf;Fk;.       (24 Gs;spfs;) 
    

03. 1) 
a) cs;s or Vw;glj;jf;f cz;ikg; gpur;rpidfSf;F kdpj eydpw;fhfj; jPu;it 

toq;FtJ vj;jputpay; njhopy;El;gk; vdg;gLk;.       (4 Gs;spfs;)
    

b) i. fw;fhyk; 
ii. ,ilau; fhyk; 
iii. tptrha fhyk; 
iv. njhopy;El;g fhyk; 
v. jfty; njhopy;El;g fhyk;   
     

a)  i. ifapdhy; nra;ag;gl;l ifj;njhopy;fSf;fhf mjpf msT nghwpfis   
mwpKfQ; nra;jy;. 

 ii. ePupdJk; nfhjpePuhtpapdJk; rf;jpia gad;gLj;jy; 

 iii. vupnghUshf epyf;fjpia gad;gLj;jy; 

 iv. nfhjp ePuhtpia gad;gLj;jp nrYj;jg;gLk; fg;gy;fisAk; Gifapujq;fisAk; 
cw;gj;jp nra;jy;. 

 v. ngupa mstpyhd cw;gj;jpia Muk;gj;jpYk; mjw;F cfe;j nghjpfis 
cw;gj;jp nra;jYk;. 

(vjhtJ ,uz;L fhuzp) 
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(7 Gs;spfs;) 
 

b) i. n[upf;fyk; 
 ii. n[w; vQ;rpd; cw;gj;jp 
 iii. Nwlu;j;njhopy;El;gk; 
 iv. Nkhl;lhu; fhu;fs; 
 v. fg;gy;fs; 
 vi. Mfha tpkhdq;fs; 

  (vjhtJ ehd;F tpil) 
(7 Gs;spfs;) 

 
      i. fUj;J : ghJfhg;G Nrhzk; (gl;b) fl;blk; mika Ntz;Lk;. 

 Nguplu; : cauj;jpy; ,Ue;J jtwp tpOe;jhy; capu; Mgj;J Vw;gLk;.  
 
ii. fUj;J : thA Kf%b fl;lhak;; mzpjy; Ntz;Lk; 
 Nguplu; : kdpj capUf;F Mgj;ij tpisf;Fk; / %d;W jpzwr;nra;Ak; / kaf;fg;     
   milar; nra;Ak; / trkhfyhk;. 
 
iii. fUj;J : Kfj;ij ghJfhf;Fk; cgfuzk; fl;lhak; mzpjy; Ntz;Lk;. 
 Nguplu; : fz; ghjpg;G Vw;gly; / Kfj;jpy; fhaq;fs; Vw;gly;. 
 
iv. fUj;J : cau; ntg;gepiy cs;s ,lk; 
 

 Nguplu; : cly; cWg;GfSf;F Mgj;J / capu; Mgj;J 
 
v. fUj;J  : cauj;jpy; Rikfs;  fhzg;gLk; 
 Nguplu; : capu; Mgj;J / cilikfs; Nrjkiljy;  

(fUj;J 2 Nguplu; 2 Gs;spfs;  
 

 
a) fUtp  xd;wpid ghtpj;J msf;fgl $ba kpf Fiwe;j ngWkhdk; mf; fUtpapd;  
 ,opT vz;zpf;if vdg;gLk;. 

(,UfhuzpfSf;F 3 Gs;sp tPjk;)  
(6 Gs;spfs;) 

b) i. G+r;rp tO 
 ii. thrpg;ig thrpg;gjpy; Fiwfspy; FiwghL 
 iii. gpd;gw;wf;$ba nray; Kiwfspy; tI 
 iv. thrpg;Gf;fis ngWtjpy; FiwghL 

(,uz;L fhuzpfSf;F 3 Gs;spfs; tPjk;) 
(6 Gs;spfs;) 

 

04. i .a) jdpahu; clik tzpfj;jpy;          (5 Gs;spfs;) 
 
 b)  
1. tzpfj;ij Muk;gpj;jy;> elj;jpr; nry;yy;> mjid tpUj;jp nra;jy; cupikahsupd; 

tpUg;gj;jpd; gbNa Nkw;nfhs;s KbAk;. 
 

2. tzpfj;jpd; jPu;khdj;ij tpiuthfTk; cupikahsupd; tpUg;gj;jpd; gbAk; vLf;f 
KbAk;. 

3. cupikahsNu tzpfj;ij elj;jpr; nry;tjdhy; mNefkhd tzpfj;juTfis 
,ufrpakhf itj;jpUf;f KbAk;.  

4. tzpfj;jpd; nfhLf;fy; thq;fy;fisj; jdpahf Nkw;nfhs;tijg; Nghd;W 
thbf;ifahsu;fSld; Neubahfj; njhlu;Gfisg; Ngz KbAk;. 

5. ciof;Fk; ,yhgj;ij jhd; vLj;Jf; nfhs;sNth my;yJ kPz;Lk; KjyPL 
nra;aNth KbAk;.  

(10 Gs;spfs;) 
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 c)  
1. nghWg;Gf;fs; tiuaWf;fg;glhikapdhy; $ba flg;ghL nfhz;ljhf ,Uf;Fk;. 
2. ,lu;fs; mjpfk; 
3. %yjdj;ij <l;bf; nfhs;Sk; nghOJ tiuaiwf;Fl;gl;ljhf ,Uf;Fk;. 
4. rl;lj;jpd; Kd; jdp kdpj me;j];J fpilf;fhJ. 

vdNt rl;l tplaq;fspd; NghJ cupikahsu; jdpg;gl;l uPjpapy; rl;lj;jpw;F Kd; 
tzpfj;jpd; rhu;ghf Kd;dpw;f Ntz;b Vw;gLk;. 

5.  el;lq;fis jdpahfNt nghWg;Ngw;f Ntz;btUk;. 
(10 Gs;spfs;) 

 
ii) a) 1918k; Mz;L 16k; ,yf;f ngau;fl;lisr; rl;lj;jpd;gb 

   (5 Gs;spfs;) 
 b) khfhz rigapd; tzpfg;ngau; gjpthsu; fhupahyaj;jpy; gjpT nra;jy; Ntz;Lk;.  

  iii)                 (5 Gs;spfs;) 
 
1. re;ij njhlu;ghff; Fiwthd tpsf;fk; ,Ug;gjd; fhuzkhfr; re;ijg;gLj;jy; 

gpur;rpid NkNyhq;Ffpd;wJ. 
2. %yjdg; gw;whf;Fiw my;yJ tiuaWf;fg;gl;bUj;jy; Nghd;W NjitahdthW 

%yjd epjpaj;ijg; ngw;Wf; nfhs;tjpy; trjpaPdq;fs; fhzg;gly;. 
3. njhopyhsu; Kfhikj;Jtj;jpd; NghJ fhzg;gLk; gytPdq;fs; 
4. mjpfstpyhd nghUl;fs;> Nritfis flDf;F my;yJ gpd;du; nrYj;jg;gLk; 

vDk; mbg;gilapy; tpw;gid nra;tjdhy; gzj;ij mwtpl;Lf; nfhs;s 
Kbahik. ,jdhy; fhR cl;gha;r;rypy; (Cash Flow) gpur;rpid voy;.  

5. ghupastpyhd tzpfq;fspdhYk; Nghl;bahsu;fspdhYk; vjpu; Nehf;Fk; Nghl;b 
epyikfs;> mOj;jq;fs; fhuzkhf Vw;gLk; Njhy;tpfs;.  

(15 Gs;spfs;) 
 
 

iv) ,yhg el;lkw;w epiyf;fhf  tpw;gid    

tpw;gid nra;a Ntz;ba myFfs;      
 
 
 
 

 
(10 Gs;spfs;)   

05. a) 
1. Neu; tpspk;GfSld; Kbj;jy; Ntz;Lk; 
2. Kfq;fs; rkjskhf ,Uj;jy;  Ntz;Lk; 
3. jOk;GfSk; ntbg;GfSk; ,y;yhJ ,Uj;jy; Ntz;Lk; 
4. nrq;fw;fis xd;NwhL xd;W NkhJk; NghJ cNyhf xyp ntsptUjy; Ntz;Lk;. 
5. nrq;fw;fis jiyg;gf;fk; epyj;jpw; gLkhW Vwj;jho 1.2m cauj;jpy; ,Ue;J 

tpLtpf;Fk; NghJ mit cilahky; ,Uj;jy; Ntz;Lk;.  
6. xU nrq;fy;ypd; ruhrup epiw Vwj;jho 2kg Mf ,Uj;jy; Ntz;Lk;. 
7. xU nrq;fy;iy 24 kzpj;jpahyj;jpw;F mkpo;j;jp itf;Fk; NghJ mJ ePiu cwpQ;Rk; 

rjtPjg; nrq;fy;ypd; epiwapd; 20%tpl $lyhfJ.     (4 Gs;spfs;) 
ii)  

1. fspkz; Jzpf;iffs; 0.075mm ,Yk; ghu;f;f rpwpjhf ,Uj;jy; Ntz;Lk;. 

2. fspkz;Zld; 20% ,w;Fk; 30% ,w;Fk; ,ilg;gl;l msT kzy; fye;jpUj;jy; 
Ntz;Lk;. 

3. fspkz;Zld; fopTg; nghUl;fs;> jhtuf; fopTg;nghUl;fs; mw;wjhf ,Uj;jy; 
Ntz;Lk;. 

4. fspkz;zpy; guy;fs; mw;wjhf ,Uj;jy; Ntz;Lk;. 
(6 Gs;spfs;) 

epiyahd fpuak; 

= 
  myF tpw;gidtpiy – khWk; fpuak; 

 

=   6000  = 6000 

 350 – 300      50 

= 120 
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iii) xU fl;by; mLf;fg;gLk; ,U mLj;Js;s tupfspd; ,U epiyf;Fj;J 
%l;LfSf;fpilNa cs;s kpff; FWfpa J}ukhFk;.  

(5 Gs;spfs;) 
  b)  

1. neUf;fYf;F cl;gLj;Jk; NghJ mJ jhq;fj;jf;f Rik mjd; eRf;fy; typik 100𝑘𝑔/
𝑐𝑚 2 ,Yk; Fiwthf ,Uj;jy; MdJ. 

2. fl;llq;fis mikg;gjw;F vLf;Fk; fUq;fw;fspd; jd;dPu;g;G 2.7 ,w;F Nkw;gLjy; 
Ntz;Lk;. 

3. fl;Lf;F gad;gLk; fUq;fy;iy 24 kzpj;jpahyj;jpw;F ePupy; mkpo;j;jp itf;fg;gLk; 
NghJ cwpQ;r Ntz;ba ePupd; msT mjd; epiwapd; 5% ,w;F Nkw;glyhfhJ.  
                 (10 Gs;spfs;) 

  c)  
 epak msT ePupYk; ghu;f;ff; Fiwe;j msT ePiugpuNahfpf;Fk; NghJ rPnke;J 

Jzpf;iffs; Kw;whf n[y;ypahf khwhjpUj;jy;. 
 epak msT ePupYk; ghu;f;ff; $ba msT ePiu gpuNahfpf;Fk; NghJ rPnke;J 

Jzpf;iffs; Kw;whf n[y;ypahf khWfpd;w NghjpYk; Nkyjpf ePu; 
Mtpahfpd;wikahy; kapu;j;Jisj; Juhuq;fs; cz;lhf;fy;.  

(10 Gs;spfs;) 
  d)  

1. ePsk;  - 400mm 
mfyk; - 350mm 
Mok; - 250mm 
 

2.    
1) ngau; khj;jpiuapyhd fyitfs;  

 

 ,j;jifa fyitfspy; fiyitapd; $Wfspd; msTfs; vspa tpfpjq;fspy; 
vLj;Jiuf;fg;gLfpd;wik.  
 

2) epagf; fyitfs; - ,k;Kiwapy; epiwf;Nfw;g epakf; fyitfs; fyf;fg;gLfpd;w. 
 

3) ngau; khj;jpiuahd tbtikj;j fyitfs; - ,k;Kiwapy; mikg;gpy; ,lk; ngWk; 
nfhq;fpwPw;wpd; juk; Kjypy; vLj;Jiuf;fg;gLk; nfhq;fpwPw;wpd; juj;jpd; %yk; 28 
ehl;fspy; nfhq;fpwPw;wpy; cs;s neLf;fy; jifg;G vLj;Jiuf;fg;gLk;. mjw;F 
Vw;gf;fyf;f Ntz;ba $Wfspd; tpfpjq;fisr; Nrhjpg;gjd; %yk; cupa jifg;G 
ngwg;gLk;.  

 e)  
1) khw;ngl;bapy;nfhq;fpwPw;iw ,Lk; NghJ mjpy; tspg;gfTfs; cz;lhfyhk;. 

tspg;gfTfs; cz;lhFk; NghJ nfhq;fpwPw;wpd; mlu;j;jp Fiwfpd;wikahy; typik 
FiwAk;. MfNt nfhq;fpwPw;iw ,Lk; NghJ mjpy; ,Uf;Fk; tspg;gfTfis 
ePf;Ftjw;fhd nrad;Kiw ,Yf;Fjy; vdg;gLk;.  

(5 Gs;spfs;) 
2)   1. tspf;Fkpopfs; mfw;wg;gLfpd;wd 

 2. nfhq;fpwPw;W gyk; milfpd;wJ. 
 
f) kha;Rik 
 capu;g;Gr;Rik 
 Rw;whly; Rik 
 NtWjfik           (10 Gs;spfs;) 
 
g)  
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06. a) Rtu;fspd; ikaf;Nfhl;L rpw;iw fdpf;f 

⟶ 2/3000                                                   10000 

↑    2/3000                                                      6000 

      16000 
 

Rtu;fs; ePsj;ij $l;ly; 

4/2/ ½ /25d      900 

      16900 
 (20 Gs;spfs;) 

T D S tpguk; 

 19.90  1. nrq;fw; Rtu;  

  (25 Gs;spfs;)      3.00 50.7 

 0.9  2. nrq;fs; Rtu;    

  fopj;jy; 
 2.20 1.98 D  (10 Gs;spfs;) 

 0.6         

 0.9 1.08 W 

  3.06  
 

b)  

1.  

 

2.  

 cgfuzj;jpd; or fUtpapd; tO 
 juT gLj;Jk; NghJ Vw;gLk; tO 
 juTfis thrpf;Fk; NghJ Vw;gLk; tO 
 fdpf;Fk; NghJ Vw;gLk; tO 
 kl;lf;Nfhiy epiyf;Fj;jhf itf;fhik. 
 fUtpia rupahf Kiwapy; kl;lkhf itf;fhik 
 #oypdhy; Vw;gLk; tO 
 
 
 

kl;lj;jhdk; 
gpd;Nehf;f
p thrpg;G 

,ilNehf;F 
thrpg;G 

Kd;Ndhf;F 
thrpg;G 

Vw;wk; ,wf;fk; 
khw;wpa 
kl;lk; 

Fwpg;Giu
fs; 

1 2.5     100.00 A 

2  1.4  1.1  101.1 B 

3  0.5  0.9  102.0 C 

4  3.0   2.5 99.5 D 

5  1.8  1.2  100.7 E 

6   0.7 1.1  101.8 F 

 2.5 
      1.7 

0.7 4.3 
  2.5 

 100.0  

 2.5 1.8  

 1.8 1.8   
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3.  
 fdpg;gjw;fhd epajpfisg; gad;gLj;jy; 
 kl;lf;fdpf;F kl;lf;Fkpo;fisg; nghUj;Jjy; 
 juTfis Fwpg;gjw;F Kd; kPs; guprPyid nra;jy;. 
 ,yf;fj;ij J}a;ikg;gLj;jp thrpg;ig ngw;Wf;nfhs;s xUtu; khj;jpuk; <Lgly; 
 cupa epiyapy; khj;jpuk; fUtpiag; gad;gLj;jy;. 

 
07.  

a) fjpu;j;jpapd; Nky;jhq;fpapd; Nky; kl;lk; tiuf;Fk; Fspuy; jputj;ij epug;gp vQ;rpid 
njhopw;gLj;Jk; NghJ vQ;rpdpd; ePu; fQ;Rfj;jpYk; ePu;topfspYk; epuk;gpAs;s 
jputg;gFjp gbg;gbahf ntg;gkhfpd;wJ. mg;NghJ mj;jputg; gFjpapd; mlu;j;jp 
Fiwfpd;wikahy; ,aw;if cld;fhTifapd; fPo; gbahf NkNy nrd;W nespFoha; 
topNa fjpu;j;jpapd; Nky; jhq;fpia milfpd;wJ.  
 

,r;re;ju;g;gj;jpy; fjpu;j;jpapd; fPo;j;jhq;fpapy; cs;s Fspuy; jputk; fPo; nespFoha; 
topNa vQ;rpdpd; ePu;f; fQ;Rfj;jpw;F ,Oj;J tug;gLfpd;wJ. mg;NghJ fjpu;j;jpapd; 
Nky; jhq;fpf;F tUk; ntg;gkhf jputk; fjpu;j;jpapd; mfdpapy; cs;s nky;ypa 
Fohapd; Clhf fPo;j;jhq;fpf;F nry;Yk; mNjNtis mjpy; cs;s ntg;gk; 
fjpu;j;jpapd; Fohapd; %yk; cwpQ;rg;gLfpd;wJ. mt; ntg;gk; nky;ypa 
FohapD}lhfTk; nky;ypa jfLfspd; ClhfTk; ntspNa flj;jg;gl;L Fspj; tspf;F 
cld; fhTif Vw;gLfpd;wJ. ,r; nrad; Kiwapd; %yk; ntg;gkhfpa Fspu;jJk; 
jputk; Fspu;r;rpailfpd;wJ. vQ;rpd; NkYk; njhopw;gLk; NghJk; Nkw;Fwpj;j 
nrad;Kiw Row;r;rp Kiwapy; eilngWfpd;wJ.   

           (30 Gs;spfs;) 
 

b) Fspuy; njhFjpapy; cs;s jputj;jpd; ntg;gepiy gbg;gbahf mjpfupf;Fk; NghJ 
mj;jputk; tpupifaile;J cs;sKf;fk; mjpfupf;fpd;wJ. mg;NghJ fjpu;;j;jp %bapy; 
cs;s mKf;fthy; RUq;fpf; nfhz;L mKf;fthy;Tg;gLf;if cau;e;J tpupT fhuzkhf 
mjpfupj;j ntg;gkhfpa jputf;fdtsT ntspg;gLj;jy; Foha; topNa NkyjPf 
jhq;fpf;Fs;Ns  Nghfpd;wJ. gpd;du; vQ;rpdpd; njhopw;ghL jpwf;Fk; NghJ vQ;rpd; 
Nghd;W Fwpuy; jputKk;  Fspu;r;rpailfpd;wJ. mg;NghJ Fspuy; jputk; kWgb 
gbAk; RUq;Ffpd;wikahy; Fspuy; njhFjpapy; jho; mKf;f epiyik cUthfpd;wJ. 
,j;jho; mKf;f epiyik fhuzkhf ntw;wpl thy;T jhf;Fk; mNjNtis tpuptpd; 
NghJ Nkyjpf jhq;fpf;F ntspNawpr; nrd;w jputf;fdtsT kPz;Lk; fjpu;j;jpf; 
jhq;fpf;F mKf;fg;gl;L tUfpd;wJ.  

(20 Gs;spfs;) 
 

c) vQrpid njhopw;ghl;L ntg;gepiyapy; Ngzy; mjhtJ vQ;rpd; njhopw;gl;L mjd; 
njhopw;ghl;L ntg;g epiyia milAk; tiuf;Fk; ntg;gepWj;jp thy;G %bapUf;Fk; 
mNjNtis Fspuy; jputj;ij fjpu;j;jpf;F mDg;ghky; gf;fg;ghij topNa vQ;rpdpd; 
cs;Ns Rw;wp Xlr;nra;ag;gLfpd;wJ. vQ;rpdpd; njhopw;ghl;L ntg;gepiyiaf; 
fle;jJk; ntg;gepWj;jp thy;G jpwe;J ntg;gkhfpa Fspuy; jputk; fjpu;j;jpf;Fr; nry;yr; 
nra;ag;gLfpd;wJ. vQ;rpd; Fspu;e;j gpd;du; kWgbAk; ntg;gepWj;jw; thy;G 
%Lfpd;wikahy; fjpu;epiy Nehf;fpr; nrd;w ePu; kWgbAk; gf;fghij topNa 
nry;fpd;wJ.  

(10 Gs;spfs;) 
 

d) Fspuhf;fy; jputk; Fiwjy; 
Fspuhf;fy; jputk; frpjy;. 
Fspuy; jputq;fspd; fQ;Rfk; jilg;gLjy; 
tprpwpthu; jsUjy; or frpjy; 
jputg; gk;gp cfe;jthW njhopw;glhjpUj;jy; 
ntg;g epWj;jpapd; njhopw;ghKL jilg;gLjy;      (10 Gs;spfs;)
   

e) vQ;rpdpy; ,Ue;J ntsptUk; ntspafw;wy; thAtpy; xUgFjpia kWgbAk; cwpQ;ry; 
thATld; fye;J vQ;rpdpd; cs;Ns toq;fg;gLk; ntspafw;wy; tspapy; mlq;Fk; 
fhgdPu;xl;irl;L jfdj;jpy; cw;gj;jpapLk; ntg;gj;jpy; xU gFjpia cwpQ;Rk; 
mNjNtis ,jd; %yk; jfdj;jpy; cyu;e;j gl;r ntg;gepiy Nehf;fp nry;yy; 
,optsthf;fg;gLk;. ,jdhy; iejurd; xl;irl;L fhNgNdhnuhl;irl;L thAf;fs; mjpf 
jfdj;jpy; cw;gj;jp Mfpd;wik ,opthf;fg;gLfpd;wd.  
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f) %tsp Cf;fy; khw;wp vwpahj IjNuh fhgd;fs;> iejurd; xl;irl;L 
fhgNdhnuhl;irl;L vDk; %d;W tif thAf;fSk; Xu; Cj;jpapd; Kd;dpiyapy; 
,urhadj; jhf;fq;fspd; %yk; NtW thAf;fshf khw;w %tsp Cf;fy; khw;wpd; 
njhopw;ghL MFk;. ,Utsp Cf;fy; khw;wp :- vupahf IjNuhf;fhgd;fSk; 
fhgNdhnuhl;irl;Lk; xl;rpNaw;wy; khj;jpuk; eilngWk; vdpd; ,Ltsp Cf;fy;khw;wp.  

 
08. a) 

i.   ePsk;  - 200mm 
mfyk; - 200mm 
jbg;G - 2mm             (10 Gs;spfs;) 
 

ii.    1. ePl;ljFkpay;G (Ductility) 
 2. nefpo;jd;ik (Plasticity)         (10 Gs;spfs;) 
 

iii.   1.  jfl;il tisg;gjw;F ,aYkhf ,Ug;gJk; kw;Wk; jfl;il tisf;Fk; NghJ  
Jisf;Fk; NghJ cilahky; ntbf;fhky; ,Ug;gJ mjpy; fhzg;gLk; ePl;ljf 
kpy;ypy; MFk;.  

 
2. jfl;il tisj;j gpd;G mjd tbtq;fs; epiyj;jpUg;gJ mjd; nefpo; 

jd;ikay;y.          (20 Gs;spfs;) 
 

iv.     nts;sPaj; jfl;L Jz;L        (10 Gs;spfs;) 
 

 b) 
1. jug;gl;l jfl;Lj;Jz;by; tiugpid tiue;J nfhs;sy; Ntz;Lk;. 

(rupahd tiuG Kiwf;F Vw;g;g) 
2. Jisfs; tUk; ,lj;Nj ikaf;Fw;wpapid gad;gLj;jp Fw;wp 

Fwpia ,ly; Ntz;Lk;. 
3. gpd;du; cfe;j gpbfUtp Kiwiag; gad;gLj;jpr; rupahfg; 

nghUj;jYk; jfl;bd; fPNo xNu kuj;Jz;il itj;J ,Wf;fkhf 
nghUj;jp rupahd ikaq;fs; ,Uf;FkhW jt;it Jisj;jy; 
Ntz;Lk;. (Jisf;Fk; NghJ Fspy;iy gad;gLj;jy;. 

4. cNyhfk; mupAk; thypdhy; Nkirfj;jpup Fwpj;j tiugpid fhl;b 
vLj;jy; Ntz;Lk;. 

5. jfl;bid fhl;ba Nfhzj;jpy; tisj;jy; nTz;Lk;. 
6. Neu; tpspk;Gfypid kl;lk; Mf;fy; (xOq;fhf;fy;)   (20 Gs;spfs;) 

c)  msj;jy; 
 cUf;F tiuNfhy; 
 Ntzpau; ,Uf;Fkhdp 
 %iykl;lk; 

  
  Fwpj;jy; 

1. vOj;jhzp 
2. ikaf;Fw;wp 
3. ftuhag;  
4. n[d;d ,Lf;fp 

 
 cw;gj;jp 
1. Fz;Ljiyr; Rj;jpay; 
2. Nkir fj;jpup 
3. fulhd ghl;luk; 
4. nkd;ikahd ghl;luk; 
5. Nkirj;Jiwg;giy          (10 Gs;spfs;) 

  

 d)  Fspuhf;fy; Nkw;nfhs;sy;          (10 Gs;spfs;) 
Jisfis Jisf;Fk; NghJ ntg;gk; cw;gj;jp Mtij jLg;gjw;F Fspuhf;fy; 
Nkw;nfhs;sg;gLfpwJ.  
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09. a) 
 
1.  

        (5 Gs;spfs;) 

 

 
 
 
 

2.  

 

 

3. igjfurpd; Njhw;wg;gb  

              𝑉𝑅
2 − (𝑉𝐿−𝑉𝑐

𝑉𝑆 =
)2             (5 Gs;spfs;) 

 

 

 b)  

 

 

 

1)  𝑌𝐿 = 2⋀ 𝐹𝐿 = 2⋀ × 5𝜙 ×
6

1𝜙⋀ 
  

    =  60Ω           (5 Gs;spfs;) 

2) 𝑋𝑐 =
1

2⋀ 𝐹𝐶
=

1

2⋀ ×50×
1

2∧ 
×103

=
1000

  

    =  20Ω          (5 Gs;spfs;) 

 3)  

 

 

4) 𝑍2 = 302 + 402 = 1600 + 900 
2 = 50Ω 

 

5) Rw;Wf;F   𝑉 = 𝐼𝑅  
    200 = Is50 
    Is = 4 A         (5 Gs;spfs;) 
 
6) jilf;F   𝑉 = 𝐼𝑅 
    𝑉𝑅 = 4 × 30 
    = 100Ω 
 
 
 

N 

R L C 

VS 

Q 

VS 

V
R 

(𝑉𝐿 − 𝑉𝑐  

N 

30Ω 

200V/50H 

6

10⋀ 
H 

1

2 ⋀ 
mp 

Q 

Z 

30 Ω 

 60 − 20 = 40Ω 



juk; - 13 (2017) June – 2017 F.W.C 11 nghwpapay; njhopDl;gk;  Ans 

 
 nfhs;sstpw;F =>∨= 𝐼𝑅    -2146697211 
    𝑉𝑐 = 4 × 20 

  = 80 Ω 
 

 J}z;bf;F  𝑉𝐿 = 4 × 60 
 = 400Ω         (15 Gs;spfs;) 

 
7)  

 
 

(10 Gs;spfs;) 
 

 

8) tan =
120

100
=

3

4
 

 𝜃 = tan−1 3

4
 10          (5 Gs;spfs;) 

 
 
c) 𝑉𝑟. 𝑚. 𝑠 = 230𝑉 
 𝑉𝑟. 𝑚. 𝑠 = 0.707𝑉𝑚 
 𝑉𝑚 =

230

0.707
= 325𝑌                (5 Gs;spfs;) 

 
Vavg = 0.638Vm 

= 0.637 × 325                      (5 Gs;spfs;) 
       

Inms = 0.707 Im 

Im    =  
10

0.707
= 14.14 A                      (5 Gs;spfs;) 

 
Iavg  = 0.637 Im 

= 0.637 × 14.14                         (5 Gs;spfs;) 
= 9A 

 

i. a) 1) 
ii. Rw;W kpfr;rpwpaJ 

iii. ed;F fhg;gpl;l Rw;W gad;gLj;jg;gLfpd;wJ 
iv. Rw;W Kjypy; mikf;fg;gl;ljhy; mikf;Fk; or ,izf;Fk; nrytw;wJ. 
v. ek;gfkhdJ 

vi. tpiy kypthdJ 
vii. ,yFtpy; khw;wyhk; 

viii. ru;t rkkhd ghfq;fs; njhopDl;gj;jhy; ,yFtpy; cUthf;fyhk;. 
 
 
  

 
 
 
 
 
 
 
 b)  

1) Neu;khwyw;w nraw;ghl;L tpupayhf;fp 
 

𝑉𝑜 =  
𝑅1 + 𝑅2

𝑅1
  𝑉𝑖 

 
 

Q 

VS 

120Ω 

 240 − 80 = 160Ω 

2) 
1 6 

7 

8 

9 

2 

3 

4 
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2)   

       (G+r;rpa mtw;iw tpj;jpahrk;) 
 
 

 

 

3) mOj;jeak;   
Vo

V i
=

𝑅1+𝑅2

𝑅1
 

𝑅1 ≫ 𝑅2 Mjyhy;  
𝑅2

𝑅1
⟶ 0 

Vo

Vi
=

R1

R1
+

R2

R1
 

Vo

V i
= 1  

 
 c)  
 
 
 
 
 
 
 
 
 
 
 

1) ,opT mOj;j eak; 
𝑅1 + (10 × 10)3 + 𝑅2

 10 × 103 + 𝑅1  
= 10 − (1) 

 
cau;T mOj;j eak; 
𝑅1 + 𝑅2 + (10 × 103)

𝑅1  
= 100 − (2) 

 

(1) / (2) 𝑅1

 10×103 +𝑅1
=

1

10
 

 10𝑅1 = 10 × 103 + 𝑅1 
9𝑅1 = 10 × 103 
𝑅1 = (1.11 × 103Ω = 1.11𝐾Ω 

 1 ⟹
(1.11 × 103) + 10 × 103 + R2

 10 × 103 +  P. 11 × 103 
= 10 

𝑅2 = 111.1 × 103 − 11.1 × 103 
= 100 × 103 = 100𝐾Ω 
 
 

2) gpuNahfpf;f$ba ngag;G tPr;R 
+1.5𝑉 ⟶ −1.5𝑉  𝑜𝑟 + 1.3𝑉 ⟶ −1.3𝑉  
  
 

3) 𝑅1 ePf;fg;gl;lhy; 𝑅1 Kbtpypahfpd;wJ vdNt  
eak; = 1 MFk;.  

 
 
 

Vi  

𝑡 


