
 

 

KOg; gjpg;GupikAilaJ  

 

,yq;if fzf;fPl;Lj; njhopy;El;gtpayhsu; fofk;,yq;if fzf;fPl;Lj; njhopy;El;gtpayhsu; fofk;,yq;if fzf;fPl;Lj; njhopy;El;gtpayhsu; fofk;,yq;if fzf;fPl;Lj; njhopy;El;gtpayhsu; fofk;  

AA1  guPl;irguPl;irguPl;irguPl;ir – 2017 rdtuprdtuprdtuprdtup    

(AA12) tpahghuj;jpw;fhd fzpatpay; Kiwfs;tpahghuj;jpw;fhd fzpatpay; Kiwfs;tpahghuj;jpw;fhd fzpatpay; Kiwfs;tpahghuj;jpw;fhd fzpatpay; Kiwfs;    
(Quantitative Methods for Business)  

• guPl;rhu;j;jpfSf;fhd mwpTWj;jy;fs;guPl;rhu;j;jpfSf;fhd mwpTWj;jy;fs;guPl;rhu;j;jpfSf;fhd mwpTWj;jy;fs;guPl;rhu;j;jpfSf;fhd mwpTWj;jy;fs; (ftdkhf thrpf;fTk;ftdkhf thrpf;fTk;ftdkhf thrpf;fTk;ftdkhf thrpf;fTk;): 

(1) mDkjpf;fg;gl;l mDkjpf;fg;gl;l mDkjpf;fg;gl;l mDkjpf;fg;gl;l Neuk;Neuk;Neuk;Neuk; :   thrpg;gjw;fhf - 15 epkplq;fs; 

                                                        tpil vOJtjw;fhf - 03 kzpj;jpahyk; 

(2)  vy;yh tpdhf;fSf;Fk; vy;yh tpdhf;fSf;Fk; vy;yh tpdhf;fSf;Fk; vy;yh tpdhf;fSf;Fk; tpilaspj;jy; Ntz;Lk;.tpilaspj;jy; Ntz;Lk;.tpilaspj;jy; Ntz;Lk;.tpilaspj;jy; Ntz;Lk;. 

(3) ckf;Fj; jug;gl;l    tpilg;Gj;jfj;jpy; tpilg;Gj;jfj;jpy; tpilg;Gj;jfj;jpy; tpilg;Gj;jfj;jpy; ePu; tpz;zg;gpj;j mNj    xU nkhopapNyNa xU nkhopapNyNa xU nkhopapNyNa xU nkhopapNyNa tpilaspj;jy; Ntz;Lk;. 

(4) rfy vOj;J NtiyfisAk; fzpg;GfisAk; rku;g;gpf;fTk;. ePq;fs; Nkw;nfhz;l vLNfhs;fs; 
VjhtJ ,Ug;gpd; mtw;iwj; njspthff; Fwpg;gplTk;. 

(5) epuw;gLj;jg;glhj fzpg;ghd;fspd; ghtid kl;Lk;kl;Lk;kl;Lk;kl;Lk; mDkjpf;fg;gl;Ls;sJ. 

(6) tiuGj; jhs;tiuGj; jhs;tiuGj; jhs;tiuGj; jhs; kw;Wk; fzpj ml;ltizfs;fzpj ml;ltizfs;fzpj ml;ltizfs;fzpj ml;ltizfs; Mfpad toq;fg;gLk;. 

(7) tiutpyf;fzq;fSld;$ba nray;nray;nray;nray;    tpidr;nrhy; gl;bay; tpidr;nrhy; gl;bay; tpidr;nrhy; gl;bay; tpidr;nrhy; gl;bay; ,izf;fg;gl;Ls;sJ. xt;nthU 
tpdhtpYk; xU tpidr; nrhy; cs;slq;fpapUf;fpwJ. (OTQ’s jtpu;e;j). guPl;rhu;j;jpfs; nray; 
tpidr;nrhy; gl;baypy; jug;gl;l tpidr;nrhy; tiutpyf;fzj;jpd;tiutpyf;fzj;jpd;tiutpyf;fzj;jpd;tiutpyf;fzj;jpd; mbg;gilapy; tpdhf;fSf;F 
tpilaspj;jy; Ntz;Lk;. 

(8) #j;jpuq;fisf; nfhz;l jhs;fs; #j;jpuq;fisf; nfhz;l jhs;fs; #j;jpuq;fisf; nfhz;l jhs;fs; #j;jpuq;fisf; nfhz;l jhs;fs; ,izf;fg;gl;Ls;sd. 

(9) 100 Gs;spfs;. 
 

gFjpgFjpgFjpgFjp A 
 

Nehf;fr; Nrhjid tpdhf;fs;Nehf;fr; Nrhjid tpdhf;fs;Nehf;fr; Nrhjid tpdhf;fs;Nehf;fr; Nrhjid tpdhf;fs; (OTQs) 

gjpide;J(15) fl;lha tpdhf;fs; 

(nkhj;jk; 40 Gs;spfs;) 
 

                                                

tp dh  ,yf ;f q;f s; 1.1 ,y p U e;J 1.10 t i ua p yh d tp dh f;f Sf;F  kpf r; ru p ah d t pi l ap i dj; 

nju p T nra;f . njup T nra ;j t pi l ap d; ,y f;f j;jp i d ck J  t pil g;G j;jf j;jp y; t p dh Tf ;Fu pa 

,y f;f j;J ld; v O Jf . 

1.1 gu Pl;i r x d;wp w;F j; N jh w;wp a  ng z; g ps;i s fs p dJ k; Mz; gp s ;i s fs p dJk; v z ;zp f ;if  

f Sf;f pi l ap yh d tpf p jk ; 4 : 5 M F k;. 8,000 ng z ; g p s;i s fs ; m e ;jg ; guPl ;i rf ;F j; 

N jh w;wp a pU g;g p d; mg;g uPl ;i rf;F j; N jh w;wp a  nkh j;jg ; gp s ;is f s p d; v z;z pf ;i f  : 

(1)   20,000 (2)  18,000 (3)  10,000 (4)  9,000
   

         (03 Gs;spfs;)  
   

1.2 tU lh e;jk; 8% t l;b  t Pjj;jp w;F  x t ;nt hU  t U l ,W jp apY k; & . 12,000/- i tg ;g p yp lg ;g Lf p wJ . 

4 t U l q;fs p d; , W jp ap y; M z;Lj;n jh if ap d; ,w;i wg ; n gW k jp  (Present value) ( f p l ;ba 

& gh a;f sp y;)  : 

(1)  &. 51,840/-.  (2) &. 12,960/-. (3)  &. 39,744/-.  (4)  &. 48,000/-.   

         (03 Gs;spfs;) 

tpdhtpdhtpdhtpdh  01 

gf;fq;fs; :  11 

tpdhf;fs; :  06  
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Kw;gfy;  
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2 | P a g e  

 

1.3  nju p Tg ; gu Pl;i rna h d;wp y; m ky d;m ky d;m ky d;m ky d; v d;g tu; r p j;jp na j;J t jw;f h d e pf o;jf T  ck; f k yf k yf k yf k y dddd ; ; ; ; 

v d;g tu ; m e;jg ; gu Pl;i rap y; r p j;jp naa ;Jt jw;f h d    epf o;jf T  ck; MF k;.   

 m t ;tpU tU k; me;j j; nj up Tg ; g u Pl ;i rap y ; r p j;jp a i l ah i kf ;fh d epf o;jf T :  

(1)   (2)   (3)   (4)  
  

        
(03 Gs;spfs;) 

1.4  “e t Pd Mi lf s;e t Pd Mi lf s;e t Pd Mi lf s;e t Pd Mi lf s;” t p w;g id e pi y a j;jp dJ  i jj;j M i l f s p dJ  t huh e;jf ; Nf s;tpf;f hd 

e pf o;jf Tg; g u k;g y; g p d;t U kh W  f zp f;f g;g l;l J :  

i j j;j  M i lf s p d; vz ;z pf;i fi j j;j  M i lf s p d; vz ;z pf;i fi j j;j  M i lf s p d; vz ;z pf;i fi j j;j  M i lf s p d; vz ;z pf;i f     (m yF f s ;)(m yF f s ;)(m yF f s ;)(m yF f s ;) 2,500 3,500 4,500 5,500 

e pf o;jf Te pf o;jf Te pf o;jf Te pf o;jf T 0.30 0.45 0.20 0.05 

 N kw;g b gu k;gi y mbg ;g i lahf f; nfh z;L>  i jj;j  M i l fs p dJ  th uh e;jf ; Nf s;t pf;f hd 

m yFf shf  ,Uf ;ff ;$ ba J  : 

(1)  3,000 (2)  3,500 (3)  4,000 (4)  4,500
  

        
(03 Gs;spfs;) 

1.5  t q;f p nah d;wp N y  tU lh e ;jk ; 8% t l ;b t Pjj; jp w; F  &. 4,000,000/- f zf;nf h d;wp N y  it g;g p y; 

,l g;g Lfp wJ . 4 t U lq;f sp d; ,W jp a p y; fpi lf ;Fk; $ l;L t l;bf ;F k; v s p a tl;bf ;Fk; 

,i l a p yh d t p j;jp a h rk; ( f p l;ba & gh a ;f sp y;)  :  

(1)  &. 1,441,956/-. (2)  &. 280,000/-. (3)  &. 161,956/-. (4) &. 1,280,000/-.  
  

        
(03 Gs;spfs;) 

1.6  g y;N tW ju Tj; n jh F jp fSf ;fhf  f Pwg ;g l;l  e h d;F r p jwy; Gs ;s p  t iu Gfs ; f PNo 

fh l;l g ;g l ;Ls;s d  :  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

f PNo As ;s  $ w;Wf ;fi s f; f UJ f : 

(a) t iu Gt iu Gt iu Gt iu G  I ,w;f h d r ,dJ  ng W kh dk;>  + 1.00.    

(b) t iu Gt iu Gt iu Gt iu G  II , w;f hd r ,dJ  ngW kh dk;> - 0.50. 

(c) t iu Gt iu Gt iu Gt iu G  III ,w;fh d r ,dJ  ngW kh dk;> + 0.15.   

(d) t iu Gt iu Gt iu Gt iu G  IV , w;f h d r ,dJ  ngW kh d k;> + 0.85. 

4 

15 

1 

5 

1 

2 

4 

5 

2 
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tiuGtiuGtiuGtiuG I tiuGtiuGtiuGtiuG II 

tiuGtiuGtiuGtiuG III tiuGtiuGtiuGtiuG IV 
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N kw;$ wp a t w;Ws ; “r” njh l u ;gh d  rup ah d  $ w;W/$ w;W fs ; : 

(1)  (a) k l;Lk ; (2) (a) A k; (b) A k; k l;Lk ;  

(3)  (a), (b) kw;W k; (d) kl ;Lk; (4) (b), (c) k w;W k; (d) kl ;Lk; (03 Gs;spfs;) 

 
 

1.7  $ l ;ly ; njh l nuh d;wp d; 1 M tJ  k w;W k; 4 Mt J  cWg ;Gf s ; K i wNa  2 c k; 20 ck ; M F k;. 

,e ;jf; $ l ;ly ; njh l u p dJ  ngh J  t p j;jp a h rk; :   

(1)  3 (2)  9 (3)  6 (4)  12
  

 (03 Gs;spfs;) 

1.8 fPN oA s;s  m l;l t i za h dJ  c w;g j;j p  c w;g j;j p  c w;g j;j p  c w;g j;j p  X njh l u;g h d rdtu p  kh jj;jp w;f h d nry Tf s p d; 

jf t y ;fi s A k; t p w;g i d t p i yfi s A k; F wp j;J e p w;fp d;wJ  :    

 &&&&. 

kh jnkh d;wp w;f h d nkh j;j e p i y ah d n ryT 61,000 

my nf h d;wp w;fh d kh W k; nry T 29 

my nf h d;wp w;fh d tp w;g i d t pi y 69 

 

N kw;g b jf t y;fi s  m bg ;gi l ahf f; nfh z;L mk;kh jj;jp w;f h d rk g;g h l;L t p w;g i df ; 

f zp akh dJ  (break-even sales quantity) :   

(1)  700 m yFf s; (2)  884 m yFf s; (3)  1,025 m yF fs ; (4)  1,525 m y Ff s;  

 (03 Gs;spfs;) 

1.9 kw;W k; 1.10 Ng h d;w t p dhf ;fSf;F  t p i l vO Jt jw;f hf  fPN o jug ;g l;Ls ;s  m l;l ti zi ag ; 

g a d;g Lj;J f .  

P v d;w ng hUSf ;F 2016 M k; Mz ;bd; K jy ; % d;W  f hy i zf Sf ;fh d t p w;gi dfs ; 

( myF f s p y;)  fPN oAs;s  m l;lt i zap y; ju g ;g l;Ls;s d. g Ut fh y kh wi yg ; (seasonal variations) 

ngW t jw;f hf  ngU f;f y; k h jpup (multiplicative model) ,q;Nf  g a d;g Lj;j g;g l;Ls ;sJ . 

 
1 M k ; M k ; M k ; M k ; 

f h yh z;Lf h yh z;Lf h yh z;Lf h yh z;L (Q 1 ) 

2 M k; M k; M k; M k; 

fh yh z;Lfh yh z;Lfh yh z;Lfh yh z;L (Q 2 ) 

3 M k; M k; M k; M k; 

fh yh z;Lfh yh z;Lfh yh z;Lfh yh z;L (Q 3 ) 

t pw;g i dfs ; (m y Ff s;)t pw;g i dfs ; (m y Ff s;)t pw;g i dfs ; (m y Ff s;)t pw;g i dfs ; (m y Ff s;) 1,800 5,200 2,000 

gUt fh y kh w y;f sgUt fh y kh w y;f sgUt fh y kh w y;f sgUt fh y kh w y;f s; - 25 % + 100 % - 35 % 

1.9 N kw;g b ju Tfis g; g ad;g Lj;jp  2016 M k; Mz;b w;f h d 1 k; fh yhz ;bw;f h d (Q 1 ) tp w;g i dg ; 

N gh f;F  (trend sales) my F fs ; :   

(1)  1,440 (2)  2,400 (3)  3,600 (4)  7,200
  

 (03 Gs;spfs;) 

1.10 2016 Mk; Mz;bw;f h d 4 Mk ; fh yh z;bw;f h d (Q 4 ) gU tf h y  kh wy h dJ :  

(1)  - 40% (2)  0% (3)  40% (4)  50%
  

 (03 Gs;spfs;) 
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1.11 njh lf ;f k; 1.15 t i ua p yh d t p dh f;f Sf;F up a  tp i lf i s ckJ t pi lg ;Gj;jf j;jpN y cu p a 

tp dh  ,yf;f q;fSf;F  vjp N u  vOJ f . 

1.11 cw;g j;jp a hs u; x Utu ; F wp j;jnt hU  ng hU Sf;F  m jd; nryt p d; 25% ,i d ,yhg  

v y;i y a hf  it j;Js ;s hu ;. f l e;j kh jj; jp y ; m tu; 200 m yF fis  t pw;g i d  n ra;jp U e;jhu ;. 

f l e;j kh jj;jp y ; m tu ; ng w;Wf ;nf hz ;l nkhj;j ,y h g k; &. 240,000/- M F k;. m e;j 

kh jj;jp dJ  K O  cw;g j;jp fS k; me;j kh jj;jp Ny N a tp w;gi d  nra ;ag ;g l;l d. f l e;j 

kh jj;jp Ny  my nf hd ;wp dJ  tp w;g i d t p i yi af ; f zpf ;Ff .  (02 Gs;spfs;) 

1.12 2012 M k; M z;bNy  ng hU ns h d;wp d ; t pi y  &. 200/- Mf  ,U e;jJ ld; 2016 Mk; Mz;bN y 

m jd ; t pi y  &. 300/- Mf T k; ,U e;jJ . 2012 M k ; M z;i l  mbah z;l hf f; nf h z;L 2016 

M k; M z;b dJ  t p i yr ;rhu;g pi df; (Price relative) f zp f;F f .  (02 Gs;spfs;) 

1.13 R l;nl z ;fs p d; ,u z;L (02) t i u ai wf is f; F wpg ;gp Lf .   (02 Gs;spfs;) 

1.14  kw;W k; 1.15 ,w;F  t p i las pg ;g jw;f hf  fPN oAs ;s  ju Tf isg ; g a d;g Lj;J f . 

F wp j;jnt hU  g uPl ;i r xd;wp N y ng hU sp a y ; gh lj;jp y; 25% M d k h zt u ;fs ; r p j;jp a i la h kY k; 20% 

Md  kh ztu ;fs ; f zf;f p ay; gh lj;jp y; r p j;jp a i l a hkY k; 10% Md  kh zt u;f s; ,e ;j ,U  

gh lq;f sp Yk; r p j;jp a i la h kY k; ,U e;ji k m t jh dpf ;fg ;g l;lJ . F wp j;jnt h U  kh zt d; x Utd; 

vO k h whf j; nju p T nra;ag ;g Lk;Ng hJ  g p d;t Ut dt w;i wf; f zp f;Ff  :  

1.14 m td; ng hU s p a y; gh lj;jp y; r p j; jp ai la hJ ,U e;jh y ; mt d; fz f ;fp a y; gh l j;jp Y k; 

r p j;jp a i l ahJ  ,U g;g jw;f h d e pf o;jf T.   (02 Gs;spfs;) 

1.15 f zf ;fp a y; gh lj;jp y; m td ; r p j;jp a i lah J ,U e;jh y ; mt d; ng hU s p a y; gh l j;jp Yk; 

r p j;jp a i l ahJ  ,U g;g jw;f h d e pf o;jf T.   (02 Gs;spfs;) 

 
 

gFjp gFjp gFjp gFjp B 

ehd;F (04) fl;lha tpdhf;fs; 

(nkhj;jk; 40 Gs;spfs;) 

                                                
 

(a) f k;g dp n ah d;W  jdp ah d cw;g j;jp g ;ng hUi s t huh e;jk ; &.900,000/- e p i yah d  fp u a j;jp y ; 

cw;g j;jp nra ;J  t p w;g i d nra ;f p d;wJ . kh W k; nry T r ; rhu;G   V(x) = 8,000x + 1,000x
2 

 ,d h y; 

ju g;g Lfp wJ . , e;j cw;g j;jp f ;f h d th uh e;j N fs ;tp r; rhu;G  D(x) = 120,000 – 1000x ,dh y; 

ju g;g Lfp d;wJ . ,q;F x vd ;gJ  thu nkh d;wp y; cw; g j;jp  MF k;. 

ePq ;f s; nra ;a Nt z;ba i tePq ;f s; nra ;a Nt z;ba i tePq ;f s; nra ;a Nt z;ba i tePq ;f s; nra ;a Nt z;ba i t, 

(i) nkh j;jr ; nryT r ; rhu ;i g A k; (Total Cost Function) nkh j;j t U kh dr; rhu ;i g Ak; (Total 

Revenue Function) , dq;fh z;f ., dq;fh z;f ., dq;fh z;f ., dq;fh z;f .  

(ii) ,y hg k; cr ;rkh Fk;Ngh J  cw;g j;jp  m yFf sp d; vz ;z pf ;i fi af; f z pf;F f .f z pf;F f .f z pf;F f .f z pf;F f .  (06 Gs;spfs;) 

  

gF jp  A Kb T 

tpdhtpdhtpdhtpdh  02 
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(b) ep j;j p ah de;j d; ep j;j p ah de;j d; ep j;j p ah de;j d; ep j;j p ah de;j d; v d;g t u ; fh zp nah d;i w t pi yf ;F  t h q;Ft jw;fh f  6% tU lh e;j t l;b f;F &. 

150,000/- ,i df ; f l dhf g; ng w;W  mLj;Jt U k; 5 t U lq;f sp y; x t ;nth U  tU l ,W jp ap Yk; 
rkdh d tU lh e;jf ; n fh Lg;g dit jpU g ;gp r; nrY j;J t jw;F k; jPu ;kh dp j;j pU e;jh u ;.    

e Pq ;fs ; e Pq ;fs ; e Pq ;fs ; e Pq ;fs ; n ra;a N t z;baJn ra;a N t z;baJn ra;a N t z;baJn ra;a N t z;baJ, 

tU ln kh d;wp w;F  f l Df ;fh f r; nrY j;J k; g F jp f;nf h Lg ;g dt pd; ng W kh dj;i jf ; f p l;ba 

&g h a;f s p y; f z pf ;Ff .   f z pf ;Ff .   f z pf ;Ff .   f z pf ;Ff .     (04 Gs;spfs;) 

  (nkhj;jk; 10 Gs;spfs;) 

 
 

                                                

(a) f PNo As ;s  ml;l t i z apy ; 2014 M k; M z;bY k; 2015 M k; Mz;bY k; ,yq;i f apY s;s  

cz T m q;fh b njh lu py ; tp w;gi d  n ra;a g ;g Lk; % d;W  ngh U l;fs p d; t p w;g i d t pi y (p) 

kw;W k; f zp a k; (q) ,idf ; fh l;Lf p wJ . 

ng hU s;ng hU s;ng hU s;ng hU s; 
m y nf h d;w p d; t pi y  (&.)m y nf h d;w p d; t pi y  (&.)m y nf h d;w p d; t pi y  (&.)m y nf h d;w p d; t pi y  (&.) 

t p w;g i df s pd ; v z ;zp f;if  t p w;g i df s pd ; v z ;zp f;if  t p w;g i df s pd ; v z ;zp f;if  t p w;g i df s pd ; v z ;zp f;if  
( m y Ffs p y;)( m y Ffs p y;)( m y Ffs p y;)( m y Ffs p y;) 

2014 (P0) 2015 (P1) 2014 (q0) 2015 (q1) 

A 850 1,150 1,100 980 

B 600 610 500 500 

C 450 350 1,400 1,650 

e Pq ;fs ; n ra;a N t z;ba Je Pq ;fs ; n ra;a N t z;ba Je Pq ;fs ; n ra;a N t z;ba Je Pq ;fs ; n ra;a N t z;ba J, 

2014 M k; M z;i l m bg ;gi l  M z;lh ff ; nfh z;L 2015 M k; Mz;bw;f h d m bg ;g i l 

tp i y r; R l ;bi af; ( ,y h] ;ng ah up d; t pi y r; Rl ;nl z ;)  f z pf;F f .f z pf;F f .f z pf;F f .f z pf;F f .  (04 Gs;spfs;)  
 

  

(b) XYZ        e Pu;kp d; e p i y aj;jp d;e Pu;kp d; e p i y aj;jp d;e Pu;kp d; e p i y aj;jp d;e Pu;kp d; e p i y aj;jp d; kp d ; cw;g j;jp  k h jh e;j k i ot Po;r;r p a p y; fz ;bg ;ghf j; jq;f p As ;sJ . 

2016 M k; M z;L A +i y kh jk; g y;f i yf;f of n kh d;wp d ; kh ztu ; F Onth d ;W kp d; 
e p i y a j;jp w;F  tp [ a k; nra ;J  f PNo jug ;g l;l  jf t y;fi s r; Nrf u p j;jJ .   

• K jy ; M W  kh j f h y j;jp y ; cw;g j;jp  nra ;ag ;g l;l  n kh j;j k p d; cw;g j;jp a p y ; 20% kh d kp d; 
rf ;jp a h dJ  rdt up  kh jj;jp y; cw;g j; jp  nra ;a g;g l;l J . m jp f  kiot Po;r ;r p f hu zkhf  rdtup  

kh j kp d; cw;g j;jp A l d; x g;g p Lif ap y; ngg ;ut up  kh jj;jpy ; k p d; cw;g j;jp a h dJ  13,500 

m yf p dh y; mjpf u p j;jp U e;jJ .  

• kh u;r ; k h jj;jp y ; t U lh e;jg ; guh ku pg ;Gf;f hf  kp d;e p i y akh dJ  xU  th uk; % l g;g l;bU e;jJ . 

m jd h y; kp d; cw;g j;jp a h dJ  ngg ;ut u p  kh jj;J l d; x g ;g p Lifa p y; 15,000 m y Ff sp dh y ; 
kp d;rf;jp  F i wt i le ;jp Ue ;jJ .  

• V g;u y; kw;W k; N k kh jq;fs p y; cw;g j;jp  nra ;ag ;g l;l  n kh j;j kp d; m yFf sp d; 

v z;z pf ;i ff s; K i wNa 135,000 m yF fs ; kw;W k; 90,000 m yFf sh F k;.  

• 6 kh j f h y j;jp N y cw;g j;jp  nra ;ag ;g l;l n kh j;j k p d;rh u k; 750,000 m y Ff sh ff ; f zpf ;fg ; 
g l;bU e;jJ . 
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g y;f i yf;f of j;jp w;F j; jp U k;g p aTl d; khzt u ;f s; Nk w;g b jft y;fi s  f PNo As ;s  t bt j;jp Ny 

G +u;j;jp nra;a  Nt z;bap Ue ;jJ  : 

 

 

 

 

 

 

 

 

e Pq ;fs ; n ra;a N t z;ba Je Pq ;fs ; n ra;a N t z;ba Je Pq ;fs ; n ra;a N t z;ba Je Pq ;fs ; n ra;a N t z;ba J, 

t l;l  t iu ig  (Pie chart) t iu t jw;f hf  Nk w;g b ju Tf isg ; g a d;g Lj;jp  xt ;nt h U  kh jj;jp Y k; 

cw;g j;jp  n ra;a g;g l;l kp d;rf;jp a p d; m s i t  gh if f sp y; f z pf;F f .f z pf;F f .f z pf;F f .f z pf;F f . (06 Gs;spfs;) 

( t l;l  t iu ig  t iut J mt r p akp y;i y) (nkhj;jk; 10 Gs;spfs;) 

 

 

(a) Njh l ;ln kh d;wp Ys ;s  100 k u q;fs p dJ  ruh rup ca u q;f sh dJ  fPN oA s;s  ml;l t iz a p y; 

fh l;l g;g l;Ls ;sJ  :   

ru h ru p  cau k; ru h ru p  cau k; ru h ru p  cau k; ru h ru p  cau k; 
( kPw ;wu ;fs p y;)( kPw ;wu ;fs p y;)( kPw ;wu ;fs p y;)( kPw ;wu ;fs p y;) 

ku q;f sp d ; ku q;f sp d ; ku q;f sp d ; ku q;f sp d ; 
vz ;z pf ;ifvz ;z pf ;ifvz ;z pf ;ifvz ;z pf ;if 

1 - 3 50 

4 - 6 30 

7 - 9 20 

e Pq;f s; nra ;a Nt z;b ai te Pq;f s; nra ;a Nt z;b ai te Pq;f s; nra ;a Nt z;b ai te Pq;f s; nra ;a Nt z;b ai t, 

100 ku q;fSf;f h d  c au j;jp w;f h d  g pd ;tUt dt w;i wf; f zp f;F f  f zp f;F f  f zp f;F f  f zp f;F f  :  

(i) ,i l 

(ii) e p a k tp yf y;  (04 Gs;spfs;) 

 

(b) cw;g j;jp  x O q;fi kg;G  x d;wp d J  nkh j;j nry T r ; rh u;G  (TC) kw;W k; nkh j;j t Ukh dr ; rh u;G 

(TR) v d;g d fPN oA s ;st hW  m i k e;jp U e;jd :  

TC = 6x + 560 

TR = 31 x + 510 ;   ,q;F  x v d;g J  cw;g j;jp  nra;a g ;g l;l m y Ff sp d; 

v z;z pf ;i f ah F k;. 

 e Pq ;fs ; nra ;aN t z;ba i te Pq ;fs ; nra ;aN t z;ba i te Pq ;fs ; nra ;aN t z;ba i te Pq ;fs ; nra ;aN t z;ba i t, 

(i) ti u Gj;jh s; x d;wp N y nkh j;jr ; nry Tr ; rhu ;G kw;W k; nkh j;j t U kh d r; rh u;G 

Mf p at w;i w t i u f .t i u f .t i u f .t i u f . 

(F wpg ;G : myFf s p d; t Pr ;R f;f sp d; v z ;z pf;i f ia  1 njh lf ;f k; 5 myF fs ; t iu Ak; 

nju p T nra;f .)  

(ii) Nk w;g b t iu ig g; g ad ;g Lj;jp  ,y h g  e l;lk w;w m yF fs p d; v z; zpf ; i f ia 

,dq;fh z;f .,dq;fh z;f .,dq;fh z;f .,dq;fh z;f .  (06 Gs;spfs;) 
 (nkhj;jk; 10 Gs;spfs;) 

kh j k;kh j k;kh j k;kh j k; 
6 kh j f h y j;j pN y kh j f h y j;j pN y kh j f h y j;j pN y kh j f h y j;j pN y cw;g j;j p  nra;ag ;g l;l cw;g j;j p  nra;ag ;g l;l cw;g j;j p  nra;ag ;g l;l cw;g j;j p  nra;ag ;g l;l 

kh jh e;j  kp d;kh jh e;j  kp d;kh jh e;j  kp d;kh jh e;j  kp d;     cw ;gj;j p ah dJ  n kh j;j k p d; cw ;gj;j p ah dJ  n kh j;j k p d; cw ;gj;j p ah dJ  n kh j;j k p d; cw ;gj;j p ah dJ  n kh j;j k p d; 
cw ;gj;j p ap dJ  rjt Pj kh fcw ;gj;j p ap dJ  rjt Pj kh fcw ;gj;j p ap dJ  rjt Pj kh fcw ;gj;j p ap dJ  rjt Pj kh f     (%) 

rdtu p  

ngg ;ut u p  

khu ;r ;  

Vg ;u y;  

Nk  

A+d ;  

nkh j;jk ;nkh j;jk ;nkh j;jk ;nkh j;jk ; 100% 
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f k;g dp nah d;W m jdJ cw;g j;jp r ; nra w;gh LfSf;f hf  Gjp a njh U ,a e;jp u nkh d;i w t h q;Ft jw;F j; 

jPu ;kh dp j;jp U e;jJ l d; x d;W f;nf h d;W  jk;K s ; Gwe Pf;f kh d (mutual exclusive) ,U  ,ae;jp u q;f s pd; 

(M1, M2) cu p a  fh Rg ;gh a;r ;ry ; f PNoAs ;s  m l;l t i za p y; fh l;l g ;g l;Ls ;s J  : 

tU l k;tU l k;tU l k;tU l k; 

fh Rg ;gh a;r ;ry ;fh Rg ;gh a;r ;ry ;fh Rg ;gh a;r ;ry ;fh Rg ;gh a;r ;ry ; 

(&&&&.’000) 

M1 M2 

0 (60) (50) 

1 20 15 

2 20 15 

3 20 10 

4 20 10 

,e ;j ,U  , ae ;jp u q;fSf ;F kh d M A l;f h yk; e h d;F  tU lq;f sh F k;. e h d ;F  tU lq;f s p d; 

,W jp ap Ny  ,e;j ,a e ;jp u q;f i s A k; m t w;wp d; cup a  Mu k;g f; nf hs ;t pi ya p y; 10 % ,y ;  t p w;gi d 

nra ;aK bA k;. 4 t U lq;f s p d; ,W jp ap y; ,e ;j  ,a e ;jp u q;f s p d; t p w;g i da p dh y; v jp u ;gh u;f ;fg ;g Lk; 

g z j;jp d; f h Rg ; g h a;r ;ry h dJ  Nk w;g b m l;l ti z a p y; cs;s  fh Rg ;gh a;r ;ry p y; N ru;f;f g ;g lt p y;i y .  

f k;g dp ap dJ t U lj;jp w;f h d % y jd r; nryt pi d 9 %  v df ; f UJ f . 

e Pq;f s; nra ;a Nt z;b ai te Pq;f s; nra ;a Nt z;b ai te Pq;f s; nra ;a Nt z;b ai te Pq;f s; nra ;a Nt z;b ai t, 

(a)  ,U  ,ae ;jp u q;fSf ;F kh d epf u  , w;i wg; ngW kh dj;i j (Net Present Value - NPV) 

nt t;N t whf f; f zp f;F f .f zp f;F f .f zp f;F f .f zp f;F f .  

(b) f k;g dp ah y; nf h s;t dT n ra;a N tz ;ba ,a e;jp u j;i jf ; fh u z q;fS l d; ,dq;fh z;f .,dq;fh z;f .,dq;fh z;f .,dq;fh z;f . 
    (10 Gs;spfs;) 

        

gFjp gFjp gFjp gFjp C 

xU (01) f l ;lh a t p dh 

(nkhj;jk; 20 Gs;spfs;) 

              

 

(A) (a) nrt;t d; t is ap  (normal distribution curve) x d; wp i d mJ  cs ;s lf;F k; gF jp ap d; , i l 

± ep ak  t p yf y;f i sf ;  (µ ± σ) (mean ± standard deviation) f h l;Lt jw;f h d tiu ig 

ti u e ;J  F wp j;j g F jp ap dh y; cs ;s lf ;fg ;g Lk; g ug ;g si t A k; (to demonstrate the area) 

F wp j;J f; f h l ;Lf .  (02 Gs;spfs;) 

 (b) f k;g dp nah d;W Kfh i kj;J t  cjtp ah su ;fis r; N ru;j;J f ;nf hs;t jw;f h d gu Pl;i r x d;i w 

e lj;jp a J . g u Pl;i ra pd ; ngW Ng Wf sp d; m bg ;gi l a p y; r p j;jp a i lt jw;f h d ruh rup  rp j;jp g; 

Gs ;s p  ( ,i l ) 76 MfT k; e p ak  t p yf y; 15 M fT k; fh zg ;g l;l J . m J  nrt ;t d; 

ti s ap ap y; mi ke;jp Ug ;g J l d; 15% k h d g uPl ;rhu ;j; jp fs ; jp wi k r ; r p j;jp i ag; 

ng w;wp Ue ;jd u;.  

 e Pq;f s; nra ;a Nt z;b aJe Pq;f s; nra ;a Nt z;b aJe Pq;f s; nra ;a Nt z;b aJe Pq;f s; nra ;a Nt z;b aJ, 

 jp wi k r ; r p j;jp i ag ; ng wj; N ji t ah d  Mf f;F i we;j Gs ;s pi a f p l ;ba K O  vz ;z py; 

,dq;fh z;f .,dq;fh z;f .,dq;fh z;f .,dq;fh z;f .       (05 Gs;spfs;) 
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(B) 2016 M k; Mz;bN y  5 g l;l jh up fs ; “Kf h i k j;J tg ; ga pY eu;” g jt pf ;fh f x U g pug y;ak h d 

f k;g dpf;F  t p z;zg ;g p j;jp U e;jJ l d; mtu ;fs ; E z;z wp Tg ; g u Pl ;i rf ;Fk; Neu ;Kf g;g u Pl ;i rf ;F k; 

N jh w;wp a pU e;jdu ;. 

x -  E z ;zwp Tg; g uPl ;i ra p y; ng w;Wf ;nfh z;l  G s;s pfs ; 

y -  N eu ;K fg ;gu Pl;i ra p y; ng w;Wf ;nf hz ;l G s;s pfs;  

N kw;g b ju TfSf;f h d  g p w;nry Tf ;fh d m l;l ti z  f PNo jug ;g l;Ls;s J  : 
 

xi yi xy x2
 

65 75 4,875 4,225 

80 78 6,240 6,400 

72 65 4,680 5,184 

95 75 7,125 9,025 

55 68 3,740 3,025 

3333x = 367 3333y = 361 3333xy = 26,660 3333x2
 = 27,859 

e Pq ;fs ; n ra;a N t z;ba Je Pq ;fs ; n ra;a N t z;ba Je Pq ;fs ; n ra;a N t z;ba Je Pq ;fs ; n ra;a N t z;ba J, 

N kw;g b jf t y;f Sf;f ika  y = a + bx  v Dk ; t btp y; ju g;g Lk; g p w;n ryT f; Nfh l;i lf ; 

(Regression line) ,dq ;fh z ;f .,dq ;fh z ;f .,dq ;fh z ;f .,dq ;fh z ;f .   (06 Gs;spfs;) 

(C) f PNo As ;s  m l;lt iz ap Ny  ,a e;jp u q;f s p d; M Al ;f h y k; kw;W k; mJ  njh l u;g h d g u h kup g;G r; 

nry Tf S k; 13 tU l q;fSf ;F j; ju g ;g l;Ls ;s d : 

M A l;f h y k;M A l;f h y k;M A l;f h y k;M A l;f h y k;     (x) 2 4 6 8 10 11 12 13 

nry T  nry T  nry T  nry T  (y) (&.‘000) 5 10 12 14 18 21 26 32 

    ∑ �  = 66         ∑ � = 138                 ∑ �� = 1373          

   ∑ �� = 654         ∑ �� = 2,930                  v df ; f UJf . 

e Pq;f s; nra ;a Nt z;b ai te Pq;f s; nra ;a Nt z;b ai te Pq;f s; nra ;a Nt z;b ai te Pq;f s; nra ;a Nt z;b ai t, 

(a) N kw;g b ju Tf Sf;f h d r p jwy ; G s ;sp  ti u ig  (scatter diagram) t iu G j;jh s ; x d ;wp Ny 

t iuft iuft iuft iuf 

(b) N kw;g b r p jwy ; G s;s p t iu igg ; g a d;g Lj;j p  x kw;W k; y v d;g tw;Wf ;f pi la p yhd 

,i zg pd; ti fi a  (type of correlation) , dq;fh z ;f ., dq;fh z ;f ., dq;fh z ;f ., dq;fh z ;f . 

(c) N kw;g b ju Tfis g; g ad;g Lj;jp  ,i zGf ; F zf j;i jf ; (correlation coefficient) 

f zp f;F f .f zp f;F f .f zp f;F f .f zp f;F f .        

        (07 Gs;spfs;) 

 (nkhj;jk; 20 Gs;spfs;) 

 

 

....    
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nray; tpidr;nrhy; gl;baynray; tpidr;nrhy; gl;baynray; tpidr;nrhy; gl;baynray; tpidr;nrhy; gl;bay ;; ;;    
m w p T  kl ;l k ;m w p T  kl ;l k ;m w p T  kl ;l k ;m w p T  kl ;l k ; t p i dr ;n rh y ; gl ;b a y;t p i dr ;n rh y ; gl ;b a y;t p i dr ;n rh y ; gl ;b a y;t p i dr ;n rh y ; gl ;b a y; t i u tp y f;f z k; ( n gh U s; t i u a iw )t i u tp y f;f z k; ( n gh U s; t i u a iw )t i u tp y f;f z k; ( n gh U s; t i u a iw )t i u tp y f;f z k; ( n gh U s; t i u a iw ) 

 

kl ;l k ;kl ;l k ;kl ;l k ;kl ;l k ; 01  

f pu fp j ;j y;f pu fp j ;j y;f pu fp j ;j y;f pu fp j ;j y;  
 

K f;fp a j ft iy 
Q h g fg; gL j ; j p 
t pgup j;j y; 

n gh U s; t iu iw  n ra;f  n gh U s; t iu iw  n ra;f  n gh U s; t iu iw  n ra;f  n gh U s; t iu iw  n ra;f  /    
t iu t py f;f z k ; n ra;ft iu t py f;f z k ; n ra;ft iu t py f;f z k ; n ra;ft iu t py f;f z k ; n ra;f     (Define) 

j d; ik >  t p ah gfk ; m y; yJ  n gh U s; gw ; w p tp gup j ;j y; 

t iu ft iu ft iu ft iu f         (Draw) t u pg; gl k ; m y; yJ  t iu gl k ; t bt p y; t iu e ;J  f hl ;L j y; 

m il a hsq ; fh z;f  m il a hsq ; fh z;f  m il a hsq ; fh z;f  m il a hsq ; fh z;f  / 

, dq ;f h z ;f, dq ;f h z ;f, dq ;f h z ;f, dq ;f h z ;f         (Identify) 
f Uj ;j pw ;n fh z;l  g pd; du;  n j up e ;J  n fh s;s y; m y; yJ  n j up T 
n ra;j y; 

e p u w ;g L j ;J f e p u w ;g L j ;J f e p u w ;g L j ;J f e p u w ;g L j ;J f /    gl ;b ay pL fgl ;b ay pL fgl ;b ay pL fgl ;b ay pL f     (List) n j hl u ;Ggl ;l c U g; gbf i s x d;w p d; fPo; x d;w h f v O J J y; 

n j h l u ;Gg L j;J fn j h l u ;Gg L j;J fn j h l u ;Gg L j;J fn j h l u ;Gg L j;J f   (Relate) 
j u ;f; f u Pj pa h f m y ;yJ  fhu z u Pj p ah f  n j h l u;G f i s 
e p iye hl ;l y; 

$ W f$ W f$ W f$ W f     / F w p g;g pL f  F w p g;g pL f  F w p g;g pL f  F w p g;g pL f  (State) j pl ;l t l ;l k h f m y ;yJ  n j spt h f n j u pt pj ;j y ; 

f zp f;F f  f zp f;F f  f zp f;F f  f zp f;F f  /    fzp g;g pL ffzp g;g pL ffzp g;g pL ffzp g;g pL f      

(Calculate / Compute) 
fzp j  uPj p a h f f zp g; gPl ;b id Nk w ;n fh s;s y; 

Mu h a;fMu h a;fMu h a;fMu h a;f         (Discuss) 
K b n t h d;wp id m il Ak ; Ne h f ;fp y; Nt W gl ;l  t p l aq ; f is 
t pt h j j ; jp d; % y k ; t p gu k h f Ma;T  n ra;j y; 

t p gu pf;Fft p gu pf;Fft p gu pf;Fft p gu pf;Ff     (Explain) 
c up a cz ; ik f is n t sp f;f hl ;b > n j spt h d t p tu zj ; ij  
t pgu k hf j ; n ju pt p j ;j y; 

n gh U s; t ps f;Ff  n gh U s; t ps f;Ff  n gh U s; t ps f;Ff  n gh U s; t ps f;Ff  /    f Uj ;J f; f Uj ;J f; f Uj ;J f; f Uj ;J f; 
$ W f$ W f$ W f$ W f             (Interpret) 

t psq ;f p f;  n fh s; sf;$ b a t i fap y; n j sp T gL j ;j y; 

V w ;g p ir T  n r a ;j y;V w ;g p ir T  n r a ;j y;V w ;g p ir T  n r a ;j y;V w ;g p ir T  n r a ;j y;     (Recognize) 

m w p it  m y;yJ  m it  rh u;e ;j  m D gt j ;j p id f; n f h z;L >  
n ry;Y gb j ; j d; ik ia m y;yJ  m j d; , y ;yh i k ia f; 
fh l ;L j y;  

g j pT  n ra;fg j pT  n ra;fg j pT  n ra;fg j pT  n ra;f  (Record) c up a gj pT f is t p upt h fg ;  gjp T  n r a;j y; 

n j h F f;Ff  n j h F f;Ff  n j h F f;Ff  n j h F f;Ff  /    R Uf;f j ;ij j ; j UfR Uf;f j ;ij j ; j UfR Uf;f j ;ij j ; j UfR Uf;f j ;ij j ; j Uf 

(Summarize)      

gpu j h d t p la q ; fsp y; ( c z; i kf s; m y ;y J  n gW k jp fs;)  
R Uf; fk h d  $ w ;w p i dj ; j U j y; 

   

m w p T  kl ;l k ;m w p T  kl ;l k ;m w p T  kl ;l k ;m w p T  kl ;l k ; t p i dr ;n rh y ; t p i dr ;n rh y ; t p i dr ;n rh y ; t p i dr ;n rh y ; gl ;b a y;gl ;b a y;gl ;b a y;gl ;b a y; t p id r;n rh y ; t iut py f;f z k ;t p id r;n rh y ; t iut py f;f z k ;t p id r;n rh y ; t iut py f;f z k ;t p id r;n rh y ; t iut py f;f z k ; 

kl ;l k ;kl ;l k ;kl ;l k ;kl ;l k ; 02  
g p Nah fp j ;j y;g p Nah fp j ;j y;g p Nah fp j ;j y;g p Nah fp j ;j y;  
 
fw;w i j f;  n fh z;L  
Nt W x d; w p i d 
m w pt j w ; F m w p it g; 
ga d; gL j;J j y; / 
t pdh f; f isj ; j P u ;j ;j y;  
 

g pu Nah fp f;g pu Nah fp f;g pu Nah fp f;g pu Nah fp f; F fF fF fF f  (Apply) e il K iw g; ga d; gh l ;bw ; F f; n fh z;L  t Uj y ; 

k jp g;gp L fk jp g;gp L fk jp g;gp L fk jp g;gp L f     (Assess) n gWk j p>  j d; ik >  ,aY ik  m y;y J  ju j ;j p i dj ; j Pu ; k hdp j ;j y; 

v L j ;J f; f hl ;L l d; t p gu p f;F fv L j ;J f; f hl ;L l d; t p gu p f;F fv L j ;J f; f hl ;L l d; t p gu p f;F fv L j ;J f; f hl ;L l d; t p gu p f;F f     

(Demonstrate) 
t pNr l k h f  cj h u zq ;f S l d; e pW T j y; 

t iu gl j ; j hs py ; t iu ft iu gl j ; j hs py ; t iu ft iu gl j ; j hs py ; t iu ft iu gl j ; j hs py ; t iu f     (Graph)    t iu gl k ; x d; w p d; % y k; f h l ;L j y; 

j ah up f;F fj ah up f;F fj ah up f;F fj ah up f;F f     (Prepare) Nfl ; f g; gl ;l  t p l aj;j p id  c up a K i wa p y; n tsp f;f h l ;l y; 

K d;D up ik g;g L j ;J fK d;D up ik g;g L j ;J fK d;D up ik g;g L j ;J fK d;D up ik g;g L j ;J f     (Prioritize) 
K f;fp aj ;J t j ;j p d; m b g; g i l apy; x O q ; F gL j ;Jj y; m y;yJ  

t u p ir g; gL j ;J j y ; 

f z f;f pz f;f k ; n r a ;f f z f;f pz f;f k ; n r a ;f f z f;f pz f;f k ; n r a ;f f z f;f pz f;f k ; n r a ;f /    

, z f ;fk ; n ra;f, z f ;fk ; n ra;f, z f ;fk ; n ra;f, z f ;fk ; n ra;f    (Reconcile) 
Nt n w h d;D l d; , zq ; Fj i y x g; Gt p j ;j y; 

j Pu;f ;F fj Pu;f ;F fj Pu;f ;F fj Pu;f ;F f   (Solve) fzp g; gPL  m y; yJ  t p sf; fq ; fsp d; % yk ; j Pu ;T  fhz y; 

   

m w p T  kl ;l k ;m w p T  kl ;l k ;m w p T  kl ;l k ;m w p T  kl ;l k ; t p i dr ;n rh y ; gl ;b a y;t p i dr ;n rh y ; gl ;b a y;t p i dr ;n rh y ; gl ;b a y;t p i dr ;n rh y ; gl ;b a y; t p id r;n rh y ; t iut py f;f z k ;t p id r;n rh y ; t iut py f;f z k ;t p id r;n rh y ; t iut py f;f z k ;t p id r;n rh y ; t iut py f;f z k ; 

kl ;l k ;kl ;l k ;kl ;l k ;kl ;l k ; 03  
g Fg ;g h a;Tg Fg ;g h a;Tg Fg ;g h a;Tg Fg ;g h a;T 

 
v z;zq ;fS f; F 
, il ap y; 
n j h l u;Gf i s 
V w ;gL j ; jp  x g;g pL j Y k ; 
Nt WgL j;j Y k; / 
j pw e ;j  t p dhf; f i sj; 
j Pu;j ; j y; 

g F g;g h a;T  n ra;fg F g;g h a;T  n ra;fg F g;g h a;T  n ra;fg F g;g h a;T  n ra;f   (Analyze) 
j Pu ;t p id m y; yJ  n t sp g; g h l ;b idj ; n j up e ;J  n fh s; S k ; 
Ne h f ;fp y; t p gu kh f Ma ;T  n ra;j y; 

x g;g pL fx g;g pL fx g;g pL fx g;g pL f    (Compare) 
x w ;W ik f is m w pe ;J  n fh s;S k ; Ne h f;fp y;  g uPl ;r p j ;j y;  / 
M a;T  n r a;j y; 

N t W gL j ;J fN t W gL j ;J fN t W gL j ;J fN t W gL j ;J f     (Contrast) 
Nt w ;W ik f is m w pe ;J  n fh s;S k ; Ne h f;fp y; gu Pl ;r pj ; j y; / 

M a;T  n r a;j y; 

N g j g;gL j;J fN g j g;gL j;J fN g j g;gL j;J fN g j g;gL j;J f/t pj ;j pa h r g;g L j ;J f t pj ;j pa h r g;g L j ;J f t pj ;j pa h r g;g L j ;J f t pj ;j pa h r g;g L j ;J f 

/t ifap L ft ifap L ft ifap L ft ifap L f   (Differentiate) 

r pyt w ; iw  Nt W gL j ;J k ; t p j ;jp ahr q ; f is f; fh l ;L j y; / 

t i f g; gL j;j y; 

R Uf ;fk h ff; fh l ;L f  R Uf ;fk h ff; fh l ;L f  R Uf ;fk h ff; fh l ;L f  R Uf ;fk h ff; fh l ;L f  /    Fw pg ;g pL fFw pg ;g pL fFw pg ;g pL fFw pg ;g pL f 

(Outline)      

K f;fp a Fz h k ;rq ;fsp d;/r p w g; gp a y; Gf sp d; n j h Fg;g p i dj ; 

j U j y; 
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[� ∑ �� − ∑ � ∑ �]               
�{[� ∑ �� − (∑ �)�] × [� ∑ �� −  (∑ �)�]}

 

vz;rhu; tpsf;f mstpilfs;vz;rhu; tpsf;f mstpilfs;vz;rhu; tpsf;f mstpilfs;vz;rhu; tpsf;f mstpilfs;: 

,il �̅ : 

$l;lkhf;fg;glhj juT: 
∑ �
�  

$l;lkhf;fg;gl;l juT : 
∑ ��
∑ �  

 

 epak tpyfy;  : 

 

$l;lkhf;fg;glhj juT :  
 

�∑(�!  �̅ )"
�  or      �∑ �"

� − �̅�  
 

 

$l;lkhf;fg;gl;l juT : 

 

�∑ �(�!  �̅ )"
∑ �  or      �∑ ��"

∑ � − �̅�  
 

khwy; Fzfk; (CV): 
 

  
epak tpyfy;

,il
 = 

#
�̅    X  100 

 
 

,U khWk; fzpaq;fspd; xg;gPL ,U khWk; fzpaq;fspd; xg;gPL ,U khWk; fzpaq;fspd; xg;gPL ,U khWk; fzpaq;fspd; xg;gPL : 

gpau;rdpd; ngUf;fy; jpUg;g ,izGf; Fzfk; 

,izGf; Fzfk; (r): 
 

 

gpw;nryTf; Fzfk; (a, b): 
 

b = 
[� ∑ �$ ! ∑ �  ∑ $]

[� ∑ �" –(∑ �)"]  

 

a = �&  −   '�̅ 

 

 

� = −' ± √'� − 4*+
2*  

, = - (1 + �/) 

, = - {1 + /}� 

0 =  ,1�(1 − 1)
{1� −  1}  

211 = *% + 4567  
[4567 −  4568] (' − * )% 

fzpj mbg;gilf; Nfhl;ghLfs;fzpj mbg;gilf; Nfhl;ghLfs;fzpj mbg;gilf; Nfhl;ghLfs;fzpj mbg;gilf; Nfhl;ghLfs;: 
    

 

,Ugbr; rkd;ghL: 
 *��  +  '� + + = 0 vDk; ,Ugbr; 
rkd;ghl;bd; jPu;Tfs; gpd;tUkhW jug;gLk;  
 

 

 

$l;ly; tpUj;jp: 
 

Kjy; n cWg;Gfspd; $l;Lj;njhif : 

, =  � 
� { 2* + (� − 1)9}  

 

ngUf;fy; tpUj;jp: 
 

Kjy; n cWg;Gfspd; $l;Lj;njhif: 
 

, = * {:;! <}
{:!<}    / > 1    MFk;NghJ 

 

, = * {< ! :;}
{< !:}    / < 1     MFk;NghJ 

 , = �*        / = 1    MFk;NghJ 
    

epjpf; fzpak; epjpf; fzpak; epjpf; fzpak; epjpf; fzpak; : 
 

 

vspa tl;b: 

 

$l;L tl;b: 

 

fopT: 
 

,w;iwg; ngWkjp =  

vjpu;fhyg; ngWkjp × 
<

(<?:); 

 

<l;bd; kPs;nfhLg;gdT : 
 

 

 

 

cl;jpUk;gy; tPjk; : 
 

211 =  [@A:"! @":A] 
[@A! @"]  % 

Or 
 

 

                                                                   #j;jpuq;fs;#j;jpuq;fs;#j;jpuq;fs;#j;jpuq;fs;                                            
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



11 | P a g e  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 
 

                                                                   #j;jpuq;fs;#j;jpuq;fs;#j;jpuq;fs;#j;jpuq;fs;                                           (njhlu;r;rp) 
 

 nghUshjhu khwpfSldhd Nkyjpf Neu nghUshjhu khwpfSldhd Nkyjpf Neu nghUshjhu khwpfSldhd Nkyjpf Neu nghUshjhu khwpfSldhd Nkyjpf Neu 
xg;gPLxg;gPLxg;gPLxg;gPL 

Rl;nlz;fs; : 

tpiyr; rhu;G            =  
BA
BC

 ×  100 

 

fzpar; rhu;G       = 
DA
DC

 ×  100 

 

ngWkhdr; rhu;G    = 
EA
EC  ×  100 

 

vspa jpus; tpiyr; Rl;b  =  
∑ BA
∑ BC

 × 100 

 

vspa jpus; fzpar; Rl;b =  
∑ DA
∑ DC × 100 

 

ruhrup tpiyr; rhu;G = 
<
�  ∑ BA

BC  × 100 

 

ruhrup fzpar; rhu;G = 
<
�  ∑ DA

DC  × 100 

 

epiwNaw;wg;gl;l jpus; nkhj;jq;fs; 

1) mbg;gil epiwNaw;wg;gl;l/ ,yh];ngahupd;: 

tpiyr; Rl;b           = 
∑ BADC
∑ BCDC

 ×  100 

  

fzpar; Rl;b       =  
∑ DABC
∑ DCBC  ×  100 

  

2) jw;Nghija epiwNaw;wg;gl;l/ ghNrapd;: 

tpiyr; Rl;b           = 
∑ BADA
∑ BCDA

 ×  100 

  

fzpar; Rl;b     = 
∑ DABA
∑ DCBA  ×  100 

 

3) epak epiwiag; gad;gLj;jy; 

tpiyr; Rl;b      = 
∑ BAF
∑ BCF  ×  100 

  

fzpar; Rl;b     = 
∑ DAF
∑ DCF  ×  100 

 

rhu;Gfspd; epiwNaw;wg;gl;l ruhrup 
 

tpiyr; Rl;b       = 
∑[ F ×GH]

∑ F  × 100   

 

fzpar; Rl;b   = 
∑[ F ×GI]

∑ F   × 100 

 

fhyj; njhlu;: 
 

$l;ly; khjpup 

Y = T + S + C + R 

J = � −  K
  

 

ngUf;fy; khjpup 

Y = T X S X C X R 

    

njhilAk; epfo;jfTk;njhilAk; epfo;jfTk;njhilAk; epfo;jfTk;njhilAk; epfo;jfTk; 

∪ - xd;wpg;G;  A∪B vd;gJ A apy; cs;s 

vy;yh %yfq;fisAk; B apy; cs;s vy;yh 
%yfq;fisAk; Fwpg;gpLtJld; ve;j 
%yfq;fSk; ,U Kiw tuhJ. 
 ∩ - ,ilntl;L;    A∩B vd;gJ A, B vd;w 

,U njhilfspYk; cs;s %yfq;fisf; 
Fwpf;Fk;.  
 

P (A) – A vDk; epfo;Tf;fhd epfo;jfT 

P (A/B) – B v Dk; e p f o;T ju g ;g Lk;Ng hJ  A 

vDk; epfo;Tf;fhd epfo;jfT 
 

nghJ tpjpfs;: 

P (A∪B) = P (A) + P (B) – P (A∩B) 
 

P (A/B) = 
N(7∩8)

N(8)  

 

vjpu;Tg; ngWkhdKk; khwy; jpwDk;: 
 

O(-) = ∑(P/Q'*'RSRT� × P*� QUU)  =  ∑ P × �  

 

601(-) =  ∑ P��  −     (∑ P�)�  

 

nrt;td; guk;gy;: 
 

 


