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njhopy; El;gj;jpw;fhd tpQ;Qhdk;- I; 

01) 1 

02) 1 

03) 1 

04) 4 

05) 3 

06) 3 

07) 2 

08) 3 

09) 4 

10) 4 

11) 3 

12) 1 

13) 3 

14) 5 

15) 2 

16) 1 

17) 2 

18) 2 

19) 3 

20) 2 

21) 4 

22) 2 

23) 1 

24) 3 

25) 2 

26) 2 

27) 5 

28) 3 

29) 2 

30) 5 

31) 5 

32) 5 

33) 4 

34) 5 

35) 3 

36) 4 

37) 1 

38) 4 

39) 3 

40) 3 

41) 2 

42) 4 

43) 2 

44) 1 

45) 3 

46) 2 

47) 1 

48) 5 

49) 5 

50) 2

 

njhopy; El;gj;jpw;fhd tpQ;Qhdk;- II 

mikg;Gf; fl;Liu tpdh 

01) A) (a) 1)  a - ,urhadgpwNghrid b - Nrjdfhgd; 

    c - E - coli d - xspg;gpwNghrid 

    e - Nrjd fhgd; f - #hpaxsp 

    g - Cjh fe;jf gf;hPupah h - ,urhad jdpNghrid 

    i -  CO2 j - Nitrosomanos 

    k - xspg;gpwNghrid l - CO2 

    m - #hpaxsp   (10 × 2 = 20 Gs;spfs;) 

  2)  0.1mm gphptYtpYk; rpwpa gUkd; cilait / kpfkpfr; rpwpait (5 Gs;spfs;) 

  3)  cah; ,dg;ngUf;ftPjk; 

 Nghrizgy;tifik 

Rthrgy;tifik   (15 Gs;spfs;) 

  4)  fhw;Wtop 

fhw;wpd;wpa top 

Ez;fhw;Wehb 

Mikaj;jpw;Nfw;wfhw;wpd;wp top  (20 Gs;spfs;) 

 

tlkhfhzf; fy;tpj; jpizf;fsj;jpd; mDruizAld; 
njhz;ilkhdhW ntspf;fs epiyak; elhj;Jk; 

Field Work Centre 
jtizg; guPl;ir> etk;gu;  

Term Examination, November      

 
 

Gs;spj;jpl;lk; juk; :- 13 (2017) njhopy; El;gtpaYf;fhd tpQ;Qhdk; 

FWC 

- 2016 
- 2016 

gFjp II 

mikg;Gf; fl;Liu  => 4 x 100 = 400 

fl;Liu   => 4 x 150 = 600 

 1000 / 20 = 50 

gFjp I  50 
  100 Gs;spfs;  
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B) 

i) capuq;fpfspy; fhzg;gLk; mDNrgfl;likg;gpy; gq;Fnfhs;Sk; $Wfs; (5 Gs;spfs;) 

ii) fhNghitjNuw;W 

 DNA (epAf;fpdpf; mkpyk;) 

 Gujk;    (15 Gs;spfs;) 

iii) ,ypg;gpl;L   (5 Gs;spfs;) 

iv) ngg;iul; 

 fpisf;Nfhhpbf; 

 vRj;jh;    (3 × 3 = 9 Gs;spfs;) 

v) Gujj;jpw;Fhpa VjhtJ ghpNrhjid  (6 Gs;spfs;) 

   (Total = 100 Gs;spfs;) 
02)   

(1) A -  ePuhtpapd; ntg;gepiy Fiwjy; 

 B  - xLf;fy; 

 C  -  ePhpd; ntg;gepiy Fiwjy; 

 D  -  ciwjy; 

 E -  gdpf;fl;bapd; ntg;gepiy Fiwjy;  (2 × 5 = 10 Gs;spfs;) 

(2) 𝑡1 ∶  −10℃  

 𝑡2 ∶ 0℃ 

 𝑡3 ∶  −100℃ 

 𝑡4 ∶ −120℃ (4 × 2.5 = 10 Gs;spfs;) 

(3) nrad;Kiw B ntsptpl;l rf;jp = 50 × 90 × 60𝐽 

     = 270000𝐽 / 270 𝑘𝐽 

 (10 Gs;spfs;) 

 nrad;KiwB apy; nfhjpePuhtpapd; msT =  𝑚𝐿 = 270000𝐽 

      𝑚 × 2.25 × 106𝐽𝑘𝑔−1 = 270000𝐽 

      𝑚 =  
27

225
 

      = 0.12𝑘𝑔 (10 Gs;spfs;) 

 

(4) 𝐻 = 0.12 ×  2000 ×  20 +  0.12 ×  2.25 × 106  +  0.12 ×  4200 ×  100 

  + 0.12 ×  3.3 ×  105 +  0.12 ×  2100 ×  10 (10 Gs;spfs;) 

  = 0.12 ( 40000 + 2250000 + 420000 + 330000 + 21000 ) 

  = 0.12 × 103 ( 40 + 2250 + 420 + 330 + 21 ) 

  = 367320𝐽 / 367.32 𝑘𝐽 (10 Gs;spfs;) 

(5) Neuk;=  
rf;jp

tY
=  

367320 𝐽

50𝐽𝑠−1 = 7, 346.4 𝑆𝑒𝑐 

     or 

    = 122.44 𝑀𝑖𝑛 

     or 

    = 2.04 𝐻𝑜𝑢𝑟𝑠    (10 Gs;spfs;) 

(6) 367320J     (10 Gs;spfs;) 

(7) Mk; 

 ‘T’ MdJ mL vDk; rf;jpAld; njhlh;GilaJ vdNt m mjpfhpf;f T mjpfhpf;Fk;. 

  (10 Gs;spfs;) 

(nkhj;jk; 100 Gs;spfs;) 
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03)  
A)  

i) epiw = jpzpT x GtpaPh;g;G Mh;KLfy;   (5) 

= 90 x 10 

= 900 N       (5)    

ii) fPNo cs;s fg;gpapd; rkepiyf;F 

3E = w    (5) 

3E = 900 N 

E = 300 N    (5) 

iii) ghpNrhjidapd; NghJ 

 fg;gpfs; cuha;Tilajhf ,Uf;Fk; 

 fg;gpfs; jpzpT cilajhf ,Uf;Fk; 

 ,iofs; jpzpT cilajhf ,Uf;fyhk; 

 ePl;rpailaf; $ba ,ioahf ,Uf;fyhk;   (10) (1 rhpahapd;) 

iv) epA+l;ldpd; %d;whk; tpjp   (10) 

v)  tOtPjk; =
,opntz;zpf;if

thrpg;G
 × 100%   (5) 

            =  
0.5 𝑁

300 𝑁
 × 100%  

                   = 0.166% 𝑜𝑟 0.167% (5)    

 
B)  

i) #hpa rf;jp       (5)  

ii) (a)  gutisthb / Fopthb     (5) 

(b)  Mbapd; Ftpak; / Ftpak;  / 𝐹 (5) 

(c)  #hpaxsp ,y;yhj Neuj;jpy; / kio fhyj;jpy;  

gad;gLj;j KbahJ / #hpaxspia Nehf;fpj; jpUg;g Ntz;Lk;.    (5) 

iii) (a) Si (rpypf;fd;)     (5) 

(b) #hpa rf;jp kpd;rf;jp / xspr;rf;jp     kpd;rf;jp (5) 

(c) kpd;rf;jpia Nrkpg;gj;F       (5) 

iv) (a) ghuk; Fiwe;jJ / vLj;Jr; nry;tJ Rygk;    (5) 

(b) tspNahl;lj;ij mjpfupf;f (5) 

(c) fhgd; [ C ]      (5) (nkhj;jk; 100 Gs;spfs;) 
04)  

A)  
i) (a) $baJ     (4)   

(b) 𝑈 Fohapy; jput kl;l tpj;jpahrk; / ℎ (6) 

ii) mKf;fk; = 𝜋 +  𝑥𝑝𝑞 (10) 

iii) (a) FiwAk;  (4)     

(b) mlh;j;jp   (6) 

iv) FiwAk;   (10) 

v) mlh;j;jp> jput cauk;   (4+6) 
B)  

i) ntg;g rf;jp   (5) 

ii) (a) ,uz;L jilt or Muk;g> ,Wjp thrpg;G   (5) 

(b) kpd; rf;jp ntg;g rf;jp   (5) 
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iii) (a) 𝐻 = 𝑀𝐶𝑄    (3) 

             = 2𝑘𝑔 × 4200𝐽𝑘𝑔−1𝑘−1  × 2𝑘  (3) 

             = 16800𝐽 𝑜𝑟 16.8𝑘𝐽   (4) 

(b)𝐻 = 𝑀𝐶𝑄 

             =  
500

1000
 𝑘𝑔 × 𝑆 ×   70 − 34  𝑘 (4) 

             =  18𝑆    (2) 

(c) cNyhff; Fz;Lfs; ,oe;j ntg;gk; = ePh; ngw;w ntg;gk;     (6) 

   18𝑆 = 16800 

    𝑆 =  
16800

18
 

cNyhff; Fz;Lbd; jdntg;gf; nfhs;ssT = 1033.33𝐽𝑘𝑔−1𝑘−1    (2+2) 

(d) ntg;g rf;jp vJTk; #oYf;F ,of;fg;gltpy;iy (5) 

€ FiwT   (5) 

(nkhj;jk; 100 Gs;spfs;) 

fl;Liu tpdh 

gFjp – B 
05)  

i) fyq;fspDs;Ns cw;gj;jpahFk; Nrjdg; gjhu;j;jq;fs; KjyDNrg nghUl;fs; 

tsu;r;rp> tpUj;jp> mq;fp epyTiff;F cjTk;. (15) 

ii) Njitahd mstpyhd gad;ghL / cr;rg; gad;ghL  (15) 

iii) fiug;ghd; gpupnjLg;G 

gpupjy; / cijg;G 

nfhjpePuhtp fha;r;rp tbg;G  (3 × 10 = 30) 

iv) kPs;gspq;fhf;fy; 

epwg;gjptpay;  (20) 

v) fiujpw; / KidTj;jd;ik 

nfhjpepiy   (20) 

vi)  
1) ,A+gpNdhy;  (10) 

2) nfhjp ePuhtp fha;r;rptbg;G  (10) 

3) epwg;gjptpay; nray;Kiwfs; (tpsf;fk;) (10) 

4) fl;Lg;ghl;L khjpupAld; gpupj;njLf;fg;gl;l khjpupia epwg;gjptpay; %yk; 

xg;gply; %yk; (20) 

(nkhj;jk; 150 Gs;spfs;) 

06) (A) i) ntg;gepiy 

  nrwpT 

  ngsjPfepiy 

  Cf;fp  (3 × 10 = 30) 

 ii) jhf;f%yf;$Wfs; NkhJif miljy; 

  rupahd rhu;Gj; jpirapy; NkhJif miljy; 

  Vtw;rf;jpapYk; $ba rf;jpAila %yf;$Wfspd; NkhJif epfo;jy;  

      (3 × 10 = 30) 
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(B)  

i) 𝑅𝐴 = 
−∆[𝐴]

∆𝑡
 

𝑅𝐵 = 
−∆[𝐵]

∆𝑡
 

𝑅𝐶 = 
−∆[𝐶]

∆𝑡
 

 

ii) 𝑅𝐴 = 
−[0.70−1.0]

140
 = 

0.3

140
 (5) 

iii) 𝑅𝐴 = 
−[0.34−1.0]

210
 = 

0.66

210
 

𝑅𝐵 = 𝑅𝐴 = 
0.66

210
 

𝑅𝐶 = 2𝑅𝐴 = 
0.66×2

210
 =  

1.32

210
 (10) 

iv)  

 

 

 

 

 

 

 

 
 

gFjp – C 

07) a)   jd;ntg;gf;nfhs;ssT – tiutpyf;fzk;  (10 Gs;spfs;) 

 ntg;gf; nfhs;ssT – tiutpyf;fzk;  (10 Gs;spfs;) 

i) ePhpd; jpzpT= 500𝑔 ×
40

100
= 200𝑔  (10 Gs;spfs;) 

ii) 𝐻 = 𝑀𝐿   (10 Gs;spfs;) 

𝐻 =   500 − 200 × 10−3 × 𝐿 

𝐻 = 300 × 10−3 × 330 × 103𝐽  (10 Gs;spfs;) 

𝐻 = 9.9 × 104𝐽   (10 Gs;spfs;) 

iii) 𝐻 = 𝑚 ×
60

100
× 𝐿 + 𝑚 × 𝑆𝑤(80 − 0) (10+10=20Gs;spfs;) 

iv) 𝑃𝑡 = 𝑚𝑠∆𝜃 + 𝐶∆𝜃 

  2 × 840 × 𝑡 =  2 × 4200 + 84 80   (10 Gs;spfs;) 

    𝑡 =  
84 101 80

2×840
= 404𝑆    (10 Gs;spfs;) 

 

nrwpT 

Neuk; 
(10) 

(10) 

𝟏.𝟑𝟐 

𝟎.𝟔𝟔 

𝟎.𝟑𝟒 
𝑨 

𝑩 

𝑪 

(5) 

(5) 

(15) 
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b) 
i) epiyf;Fj;jhf jputj;jpy; cWjpahf kpjf;fr; nra;a  (10 Gs;spfs;) 

ii) kpjg;Gtpjpg;gb    (10 Gs;spfs;) 

 nghUspd; epiw = ,lk; ngaghepiw    (10 Gs;spfs;) 

 𝑀𝑔 =   𝑉 + 
𝑙

2
𝐴 𝜌𝑔     (10 Gs;spfs;) 

  (nkhj;jk; 150 Gs;spfs;) 
08)  

i) mlh;j;jp–tiutpyf;fzk;    (5 Gs;spfs;) 

ii) 
,af;f rf;jp

fdtsT
=  

1

2
𝑚𝑣2

𝑣1 =  
1

2
𝜌𝑣2    (10 Gs;spfs;) 

iii) Av      (10 Gs;spfs;) 

iv) 
1

2
𝜌𝑣2(𝐴𝑣)    (10 Gs;spfs;) 

 =
1

2
𝜌𝐴𝑣3  (10 Gs;spfs;) 

v)  

a. 
1

2
× 1.2 × 50 × 103    (10 Gs;spfs;) 

 = 3 × 104𝑊    (10 Gs;spfs;) 

b. 3 × 104 ×
40

100
    (10 Gs;spfs;) 

 = 12 × 103𝑊    (10 Gs;spfs;) 

c.  120 × 106𝑊 = 12 × 103𝑊 × 𝑛    (10 Gs;spfs;) 

 𝑛 =  104 fhw;whiy Njit    (10 Gs;spfs;) 

vi) njhFjp rkepiy ,Ug;gjhy; 

gphpf;if= 0    (10 Gs;spfs;) 

 𝑅𝐴 +  𝑅𝐵 = 100    (10 Gs;spfs;) 

 = 0 
100 × 3 − 𝑅𝐵 × 5 = 0 

𝑅𝐵 = 60𝑁 

𝑅𝐴 = 40𝑁  (nkhj;jk; 150 Gs;spfs;) 
gFjp – D ; 

09)  

A)  

                      

1. 𝑥 =
𝑥1 + 𝑥2

2
   (5)   

𝑦 =  
𝑦1+𝑦2

2
   (5) 

 

2. nrq;Fj;Jf; NfhLfspd; gbj;jpwd; m1, m2 Mapd;  

𝑚1 × 𝑚2 =  −1  (5) 

(b) p 
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(i) 𝑥 =  
𝑥1+𝑥2

2
   𝑦 =  

𝑦1+𝑦2

2
 

    =  
1+5

2
   =  

3+11

2
 

     = 3     (5)  = 7      (5) 

𝐷 = (3, 7) 

(ii) AB Neh;Nfhl;bd; gbj;jpwd; m 

𝑚 =
𝑦2−𝑦1

𝑥2−𝑥1
     (5) 

     =  
11 − 3

5 − 1
 

     = 2      (5) 

AB apd; rkd;ghL𝑦 = 2𝑥 + 𝑐Mapd; Gs;sp A Nkw;gb rkd;ghl;il jpUg;jp nra;Ak; 

           𝐴 =  1, 3   

           3 = 2 × 1 + 𝐶 

           𝐶 = 3 − 2 

               = 1    (5) 

vdNt AB apd; rkd;ghL 𝑦 = 2𝑥 + 1 MFk;      (10) 

(iii) AB apd; nrq;Fj;J Nfhl;bd; gbj;jpwd; m2 Mapd; 

           𝑚1  × 𝑚2 =  −1 

              2 × 𝑚2 =  −1 

                       𝑚2 =  −
1

2
    (10) 

D apDhlhf nry;Yk; nrq;Fj;Jf; Nfhl;bd; rkd;ghL 𝑦 =  −
1

2
𝑥 + 𝐶1Mapd; 

𝐷 =  3, 7   

7 = −
1

2
 × 3 +  𝐶1   (5) 

𝐶1 = 8
1

2
 

      =  
17

2
   (5) 

AB ,w;F nrq;Fj;jhf D apDhL nry;Yk; Neh;Nfhl;bd; rkd;ghL 

𝑦 =  −  
1

2
𝑥 + 

17

2
 

2𝑦 + 𝑥 = 17   (10) 
(80 Gs;spfs;)  

B)  

i) 𝑆𝑖𝑛 𝜃 = 𝐶𝑜𝑠 (90 −  𝜃) 

𝑆𝑖𝑛 20.5° = 𝐶𝑜𝑠 (90 −  20.5°) 

  = 𝐶𝑜𝑠 69.5°   (10) 

ii) nrq;Nfhz Kf;Nfhzp OAB ,y; 

𝐶𝑜𝑠 69.5° =  
𝑟

20𝑚
   (5) 

0.35 =  
𝑟

20𝑚
    (5)  

𝑟 = 7𝑚     (5) 

iii) cUisapd; tisNkw;gug;G𝐴 = 2𝜋𝑟ℎ 

= 2 ×  
22

7
 × 7 × 14   (5) 

= 616𝑚2    (5) 

iv) Nfhsj;jpd; nkhj;j Nkw;gug;G 

4𝜋𝑅2 = 616𝑚2   (5) 

4 ×  
22

7
 ×  𝑅2 = 616   (5) 

𝑅2 =  
616 × 7

22 × 4
 

      = 49 

𝑅 = 7𝑚      (5) 
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v) cUisapd; fdtsT (𝑉1) =  𝜋𝑟2ℎ 

   =  
22

7
 ×  72  × 14     (5) 

Nfhsj;jpd; fdtsT  𝑉2 =  
4

3
𝜋𝑅3 

   =  
4

3
 ×  𝜋 ×  73     (5) 

   
𝑉1

𝑉2
=  

𝜋  × 72  ×14
4

3
 𝜋  × 73

     (5) 

   =  
3

2
       (5) 

           (70 Gs;spfs;) 
 

10)  
A)  

i) Kf;Nfhzp ABC ,y;  

tan 51° =  
𝐴𝐵

8𝑚
   (10)  

1.235 =  
𝐴𝐵

8𝑚
    (10) 

𝐴𝐵 = 9.88𝑚    (10) 
 

ii) Kf;Nfhzp BCD ,y; 

𝑆𝑖𝑛 𝜃 =  
8

10
   (10) 

𝜃 =  54°    (10) 

iii) Kf;Nfhzp ABC ,y; igjfurpd; Njw;wg;gb 

𝐴𝐶2 =  𝐴𝐵2 + 𝐵𝐶2   (10) 

         =  102 + 82   (10)   

         = 100 + 64 

𝐴𝐶 =   164 

       =  2 41 𝑚   (10) 

          (80 Gs;spfs;) 

 
B)  

i) Kf;Nfhzp OBC ,y; 

𝑆𝑖𝑛 30° =  
𝐵𝐶

10𝑚
   (10) 

1

2
=  

𝐵𝐶

10𝑚
     (10)  

𝐵𝐶 = 5𝑚 

gf;f ePsk;(AB)  =  2AB 

  = 2 × 5 

   = 10𝑚   (10) 
 

ii) xOq;fhd mWNfhzp Mifahy; Rw;wsT = 6 × 𝐴𝐵    (5) 

     = 6 × 10𝑚 

     = 60𝑚     (10) 
 

iii) Kf;Nfhzg; gug;G =  
1

2
 × 𝐴𝐵 × 𝑂𝐶     (5) 

  =  
1

2
 × 10 × 10 

  = 50𝑚2     (5) 

iv) mWNfhzpg; gug;G = 6 x Kf;Nfhzg; gug;G     (5) 

  = 6 × 50𝑚2 

  = 300𝑚2      (10) 

         (70 Gs;spfs;) 


