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cÖv_wgK Z_¨ 
 

 g¨vwUª·: msL¨v ev exRMwYZxq ivwki AvqvZvKvi mvRv‡bv e¨e¯’vB n‡jv 

g¨vwUª·| g¨vwUª·‡K mvavibZ [ ] ev ( ) ev    Øviv cÖKvk Kiv nq| 

 A = 






a       b       c

p       q       r
x       y       z

  ev 







a       b       c

p       q       r
x       y       z

   ev  

 g¨vwUª‡·i gvÎv/ µg (size/Dimension) = g¨vwUª‡·i gvÎv/ µg mvwi  
Kjvg AvKv‡i †jLv nq|  

 Ex: (i) 



1

4   
2
5   

3
6  2wU mvwi, 3wU Kjvg     gvÎv n‡jv 2  3 

 (ii) 



2

1   
3
4  gvÎv = 2  2 (iii) 







1

4
7

   
2
5
8
   

3
6
9

 gvÎv = 3  3 

 (iv) [1   2   3] gvÎv = 1  3   
  g¨vwUª‡·i †Kvb gvb †bB| Z‡e eM© g¨vwUª·‡K wbY©vqK AvKv‡i cÖKvk 

K‡i †mB wbY©vq‡Ki gvb wbY©q Kiv hvq| †hgb- 

 A = [ ]a    b
c    d  eM© g¨vwUª‡·i wbY©vq‡Ki gvb A = Det(A) = ad – bc 

 

CONCEPT 01 g¨vwUª‡·i cÖKvi‡f`; gvÎv/µg I gvb wbY©q msµvšÍ 

 Different Types of Matrix: 
01.  mvwi g¨vwUª· (Row Matrix): †h g¨vwUª‡·i GKwU gvÎ mvwi _v‡K|  

 †hgb- A = [a   b   c] hvi GKwU gvÎ mvwi i‡q‡Q| mvwi g¨vwUª‡·i mvaviY 

gvÎv = 1  n 

02.  Kjvg g¨vwUª· (Column Matrix): †h g¨vwUª‡·i GKwU Kjvg _v‡K| 

†hgb- 







a 

b
c

 hvi GKwU gvÎ Kjvg i‡q‡Q| Kjvg g¨vwUª‡·i mvaviY gvÎv  

 = n  1 
 

03.  eM© g¨vwUª· (Square Matrix):  hLb mvwi msL¨v = Kjvg msL¨v| A_©vr 

[Ai j]mn g¨vwUª·wU eM© g¨vwUª· n‡j m = n n‡e| 

 †hgb- 







a11  a12 

a21     a22

  GKwU 2  2 µ‡gi ev 2 µ‡gi eM© g¨vwUª· 

04.  AvqZ g¨vwUª· (Rectangular Matrix): mvwii msL¨v Kjvg msL¨vi mgvb bv 

n‡j AvqZvKvi g¨vwUª· nq| A_©vr [Ai j]mn AvqZ g¨vwUª· n‡j m   n n‡e| 

 Ex: (i)  



1

4   
2
5   

3
6  , gvÎv = 23;  mvwii msL¨v (2)  Kjvg msL¨v (3)|  

 (ii)  






1

4
6

   
2
5
7

, mvwi = 3wU,  Kjvg = 2wU,  mvwi  Kjvg| 

05.  g~L¨ ev cÖavb KY© (Principal or main Matrix): [Ai j]nn µ‡gi eM© 

g¨vwUª· n‡j ỳwU KY© cvIqv hv‡e| g¨vwUª‡·i cÖ_g mvwi I cÖ_g Kjv‡g †h 

Dcv`vb _v‡K Zv‡K wb‡q †h KY© MwVZ nq ZvB g~L¨ KY© Ges Aci KY©wU 

†MŠY KY©| †hgbÑ  
 

 







a11     b12     c13 

x21     y22     z23
p31       p32      r33

 

  

 Note:  (1) g~L¨ K‡Y©i Dcv`vb ¸‡jvi †hvMdj‡K ‡Uªm (a + y + r) e‡j| 

 (2) g~L¨ K‡Y©i Dcv`vb ¸‡jvi ¸Ydj‡K g~L¨c` (ayr) e‡j| 

 (3) †MŠY K‡Y©i Dcv`vb ¸‡jvi ¸Ydj‡K (pyc) †MŠYc` e‡j| 
 

06.  KY© g¨vwUª· (Diagonal Matrix): †Kvb eM© g¨vwUª· [Ai j]nn †K n µ‡gi 

KY© g¨vwUª· ejv n‡e hw` [Ai j = 0 hLb i  j A_©vr cÖavb K‡Y©i Dcv`vb 

e¨ZxZ mKj Dcv`vb Ô0Õ n‡e| †hgbÑ A = 






1     0     0 

0     2     0
0       0      3

 

07.  †¯‹jvi g¨vwUª· (Scalar Matrix): †h KY© g¨vwUª‡·i Ak~b¨ Dcv`vb ¸‡jv 

mgvb| †hgbÑ A = 






a     0     0 

0     a     0
0       0      a

     

  †¯‹jvi g¨vwUª· A Gi wbY©vq‡Ki gvb = a3  
 

08.  GKK ev A‡f`K g¨vwUª· (Unit or Identity Matrix): †Kvb eM© g¨vwUª· 

[Ai j]nn †K n µ‡gi GKK g¨vwUª· ejv n‡e hw` Ai j = 0 hLb i  j Ges 

Ai j = 1 hLb i = j nq| I Øviv cÖKvk Kiv nq| eM©/KY©/‡¯‹jvi n‡e| 

†hgbÑ I2 = 






1     0 

0       1
 ; I3 = 







1     0     0 

0     1     0
0       0      1

 

09.  k~b¨ g¨vwUª· (Zero or Null Matrix): †h g¨vwUª‡·i mKj Dcv`vb k~b¨| 

†hgb- A = 




0     0 

0       0
 

10.  UªvÝ‡cvR g¨vwUª· (Transpose Matrix): mvwi Ges Kjvg hLb ¯’vb 

wewbgq K‡i| †hgbÑ  

 A = 






a     b     c 

x     y     z
p       q      r

 Gi UªvÝ‡cvR g¨vwUª· A
T
 ev A = 







a     x     p 

b     y     q
c       z      r

 

11.  cÖwZmg g¨vwUª· (Symmetric Matrix): GKwU eM© g¨vwUª· A †K cÖwZmg 

g¨vwUª· ejv n‡e hw` AT = A nq A_©vr Ai j = Aj i nq| †hgbÑ  

 A = 






2     0     –1

0     3      4
–1       4      5

 n‡j A
T
 = 






2     0     –1

0     3      4
–1       4      5

  n‡e; A n‡e cÖwZmg g¨vwUª·| 

12.  wecÖwZmg g¨vwUª· (Skew – Symmetric Matrix): GKwU eM© g¨vwUª· A 

= [Ai j]nn †K wecÖwZmg g¨vwUª· ejv n‡e hw` A
T
 = – A nq  

 A_©vr Ai j = – Aj i nq| ‡hgbÑ A = 






0     1     –4

–1     0      3
4       –3      0

 n‡j  

 A
T
 = 






0      1     4

1       0      3
 4       3      0

 = – 






0     1     –4

–1     0      3
4       –3      0

 = – A 

 Note: wecÖwZmg g¨vwUª· n‡j A
T
 = –A n‡e Ges cÖavb K‡Y©i Dcv`vb k~b¨ 

n‡e (A_©vr Ai j = 0 hLb i = j) 

g~L¨ KY© 

†MŠY KY© 

11gg  AAsskk::  gg¨̈vvwwUUªª··  [[MMAATTRRIIXX]] 
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13. RwUj g¨vwUª· (Complex Matrix): RwUj Dcv`vb wewkó g¨vwUª·‡K RwUj 

g¨vwUª· e‡j| †hgb : A = 






i

4
1
    

 2
–i
2i

    
3
2
3

 

14. AbyeÜx g¨vwUª· (Conjugate Matrix): †Kvb RwUj g¨vwUª· Gi RwUj 

Dcv`vb ¸‡jvi AYyeÜx Dcv`vb Øviv MwVZ g¨vwUª·‡K H g¨vwUª‡·i AYyeÜx 

g¨vwUª· e‡j| †hgb : A = 






3 + 4i

   4
   1

    
   2
2 – i
   2

    
1
0
i

 Gi AYyeÜx RwUj 

g¨vwUª·,  
–
A = 







3 – 4i

   4
   1

    
   2
2 + i
   2

    
 1
 0
–i

 

15. nviwgwkqvb g¨vwUª· (Hermitian Matrix): †Kvb RwUj eM© g¨vwUª· Gi 

AbyeÜx g¨vwUª·‡K UªvÝ‡cvR K‡i hw` cÖ`Ë g¨vwUª‡·i mgvb nq Z‡e cÖ̀ Ë 

g¨vwUª·‡K nviwgwkqvb g¨vwUª· e‡j|  

 †hgb :A = 






   3

1 – i
 –i

    
1 + i
   2
3 – i

    
   i
3 + i
 –1

 n‡j 
–
A = 







   3

1 + i
   i

    
1 – i
   2
3 + i

    
  –i
3 – i
 –1

 

 
–
At = 







   3

1 – i
 –i

    
1 + i
   2
3 – i

    
   i
3 + i
 –1

 = A     A = 






   3

1 – i
 –i

    
1 + i
   2
3 – i

    
   i
3 + i
 –1

  

 GKwU nviwgwkqvb g¨vwUª· 

16. wenviwgwkqvb g¨vwUª· (Skew Hermitian Matrix): †Kvb GKwU g¨vwUª· 

A †K wenviwgwkqvb g¨vwUª· ejv n‡e hw` 
–
A = – A nq| †hgb- 

 A = 



 0

3i    
3i
 0  n‡j 

–
A = 



  0

–3i    
–3i
  0  = – 



 0

3i    
3i
 0  = – A      

  A GKwU wenviwgwkqvb g¨vwUª· 

 Note: wenviwgwkqvb g¨vwUª‡·i cÖavb K‡Y©i Dcv`vb ¸‡jv memgq k~b¨ n‡e| 

 Rule-01: gvÎv/µg/ch©vq/order = mvwi msL¨v  Kjvg msL¨v| 

 Rule-02: `yBwU g¨vwUª‡·i ¸Yd‡ji gvÎv †ei Ki‡Z ej‡j, me©cÖ_g 

†`L‡Z n‡e g¨vwUª· ỳBwUi ¸Y m¤¢e nq wK bv| hw` ¸Y m¤¢e bv nq Zvn‡j 

gvÎv wbY©q m¤¢e bv| hw` ¸Y m¤¢e nq Zvn‡j, ¸Ydj g¨vwUª‡·i gvÎv = 1g 

g¨vwUª‡·i mvwi  2q g¨vwUª‡·i Kjvg| 

 Rule-03: Trace- †Kvb g¨vwUª‡·i cÖvBgvwi K‡Y©i Dcv`vb¸‡jv †hvM Ki‡j 

trace cvIqv hvq|  

 Rule-04: g¨vwUª·‡K †Kvb wKQz w`‡q ¸Y Ki‡Z PvB‡j, g¨vwUª‡·i cÖ‡Z¨K 

Dcv`v‡bi mv‡_ ¸Y Ki‡Z nq|   
 

 MEx 01 
 
 3  3 AvKv‡ii GKwU KY© g¨vwUª· D Gi Rb¨ |D| = 20 n‡j |(2D)–1| 
Gi gvb KZ?  [BUET. 12-13; SUST. 15-16] 

 Solve  awi, 3  3 AvKv‡ii KY© g¨vwUª·, D = 






a

0
0

    
0
b
0
    

0
0
c

 

  2D = 






2a

 0
 0

    
 0
2b
 0

    
 0
 0
2c

 Ges |D| = 






a

0
0

    
0
b
0
    

0
0
c

= 20 

  |2D| = 






2a

 0
 0

    
 0
2b
 0

    
 0
 0
2c

= 23 






a

0
0

    
0
b
0
    

0
0
c

= 8  20 = 160 

 Zvn‡j, |(2D)–1| = 
1

|2D| = 
1

160 

 

CONCEPT 02 g¨vwUª‡·i •ewkó¨ 

01. (AT)T = A 

02. (AB)T = BTAT (‡hLv‡b A I B Gi gvÎv h_vµ‡g  m  n I  n  p) 

03. AI = IA = A 
04. A.A–1 = A–1A = I 
05. A (B + C) = AB + AC; (B + C)A = BA + CA; A(BC) = (AB)C  
06. AX = B n‡j X = A–1B 
 

 MEx 01 
 
 I A‡f`K g¨vwUª· n‡j B g¨vwUª· wbY©q Ki : 



4

2    
3
1  B = I; 

 I = 



1

0    
0
1   [KUET. 03-04] 

 Solve Let, B = 



w

y     
x
z  ;  



4

2    
3
1   

 B = 



4

2    
3
1  



w

y     
x
z   

 w= 



4w + 3y

2w + y     
4x + 3z
2x + z  = 



1

0    
0
1  

 4w + 3y = 1 
 2w + y = 0 ;   
4x + 3z = 0;   
2x + z = 1 

 A_©vr, w = 
–1
2 , x = 

3
2, y = 1;  z = –2 [mgvavb K‡i]   

  B = 



–1/2

  1     
3/2
 –2    

 [we: ª̀: 



4

2    
3
1  g¨vwUª‡·i Inverse Matrix B n‡”Q B| Gfv‡eI AsKwU 

Kiv hvq|]  
 

CONCEPT 03 g¨vwUª‡·i †hvM, we‡qvM, ¸Y I mgZv 

  `ywU g¨vwUª‡·i gvÎv mgvb bv n‡j †hvM ev we‡qvM Kiv hvq bv| 

  `ywU g¨vwUª· mgvb n‡j Zv‡`i Abyiƒc Dcv`vb¸‡jv mgvb n‡e| 

  `ywU g¨vwUª· A I B Gi ¸Ydj AB wbY©q Kiv hv‡e hw` A g¨vwUª‡·i Kjvg 

msL¨v B g¨vwUª‡·i mvwi msL¨vi mgvb nq| 

  A = [aij]mn Ges B = [bij
]nr n‡j  hw`  AB = [abij

]mr  nq Z‡e 

AB g¨vwUª‡·i gvÎv m  r n‡e 

 g¨vwUª· ¸Y‡bi †ÿ‡Î †h‡Kv‡bv GKwU mvwi ev Kjvg Gi ¸Y †ei K‡i 

†`L‡jB Ans. Ack‡b cvIqv hvq|  

 

 MEx 01 
 
 hw` 







4

1
3

 A = 






–4

–1
–3

    
8
2
6
    

4
1
3

 nq, Zvn‡j A g¨vwUª·wU wbY©q Ki| 

 [BUET. 17-18] 

 Solve  awi, B = 






4

1
3

 ; C = 






–4

–1
–3

    
8
2
6

    
4
1
3

myZivs B  A = C 

 GLv‡b B Gi µg = 3  1; C Gi µg = 3  3 ;     

 myZivs A Gi µg = 1  3 [∵ B(31)  A(13) = C(33)] 

 awi, A = [x   y   z] ;   






4

1
3

  [x   y   z] = 






–4

–1
–3

    
8
2
6

    
4
1
3

 .......... (i) 

 (i) bs mgxKiY †_‡K cvB, 4x = – 4  x = –1; 4y = 8  y = 2;  

 4z = 4  z = 1;   myZivs wb‡Y©q A = [x   y   z] = [–1   2   1] 

 MEx 02 
 
 hw` A = 







1

2
2

    
2
1
2
    

2
2
1

 nq, gvb wbY©q Ki : A2 – 4A – 5I|  

[KUET. 05-06] 

 Solve  A.A = A2 = 






1

2
2

    
2
1
2

    
2
2
1

 






1

2
2

    
2
1
2

    
2
2
1

  

 = 






1 + 4 + 4

2 + 2 + 4
2 + 4 + 2

    
2 + 2 + 4
4 + 1 + 4
4 + 2 + 2

    
2 + 4 + 2
4 + 2 + 2
4 + 4 + 1

 = 






9

8
8

    
8
9
8

    
8
8
9
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 A2 – 4A – 5I = 






9

8
8

    
8
9
8

    
8
8
9

 – 






4

8
8

    
8
4
8

    
8
8
4

 – 






5

0
0

    
0
5
0

    
0
0
5

  

 = 






9 – 4 – 5

8 – 8 – 0
8 – 8 – 0

    
8 – 8 – 0
9 – 4 – 5
8 – 8 – 0

    
8 – 8 – 0
8 – 8 – 0
9 – 4 – 5

  = 






0

0
0

    
0
0
0

    
0
0
0

 

 

CONCEPT 04 e¨wZµgx g¨vwUª·  

 †h g¨vwUª‡·i wbY©vq‡Ki gvb k~b¨ Zv‡K Singular ev e¨wZµgx g¨vwUª· e‡j|   

 MEx 01 
 
 



m – 2       6

    2       m – 3   g¨vwUª·wU e¨wZµgx n‡e hw` m Gi gvb-  

  [DU. 11-12; BAU. 14-15; JU. 17-18] 
 Solve  (m – 2) (m –3) – 12 = 0    m2 – 2m – 3m + 6 – 12 = 0 
  m2 – 5m – 6 = 0   m2 – 6m + m – 6 = 0 m = 6, – 1 

 

CONCEPT 05 Adjoint g¨vwUª· Ges wecixZ g¨vwUª· 

 Adjoint g¨vwU·: †Kvb eM© g¨vwUª· A Gi wbY©vqK |A| Gi mn¸YK Øviv 

MwVZ g¨vwUª‡·i (fzw³¸‡jvi µg Abymv‡i) Transpose g¨vwUª·‡K cÖ`Ë 

g¨vwUª· A Gi Adjoint matrix ejv nq| GwU‡K m~wPZ Kiv nq Adj (A) 
 A g¨vwUª‡·i wecixZ ev Inverse g¨vwUª·  

 = 
1

Det (A)  Adj (A) = 
1

ad – bc 



d       –b

–c       a   

 Note: mKj g¨vwUª‡·i wecixZ g¨vwUª· _v‡K bv| Inverse g¨vwUª· _vKvi 

kZ© `ywU: 

 (i) g¨vwUª·wU Aek¨B eM© g¨vwUª· n‡Z n‡e|   

 (ii) g¨vwUª·wUi wbY©vq‡Ki gvb k~b¨ nIqv hv‡e bv| 

 

 MEx 01 
 
 



k k

  2
    

  2
k

 GKwU ev Í̄e g¨vwUª·| k Gi †Kvb gv‡bi Rb¨ g¨vwUª·wUi 

wecixZ g¨vwUª· cvIqv hv‡e bv? [KUET. 12-13; SUST. 17-18] 
 Solve  wecixZ g¨vwUª· bv _vK‡j |A| = 0  
  k.k – 4 = 0     k2 = 4      k = 2 

 

 

 
SELF TEST 

 
 

MCQ (12  1 = 12) 
 

01. A = 



1

i   
i
1 , B = 



i

1   
1
i   Ges i = 1 n‡j AB Gi gvb n‡e-   

 A. 



1

0   
0
1  B. 



0

0   
0
0  C. 



i

0   
0
i  D. 



i

1   
1
i  

02. A = 






a

2
5

   
2
b
3

   
5
3
c

 GKwU eµ cÖwZmg g¨vwU· n‡j a, b, c Gi gvb¸‡jv-  

 A. –2, –5, 3 B. 0, 0, 0       C. 1, 1, 1 D. 2, 5, 3   

03. A = 



2

2   
2
2  Ges B = 



2

3   
2
3 , AB = ?  

 A. 



2

2   
2
2  B. 



0

0   
0
0  C. 



0

3   
0
0  D. 



2

2    
2
2  

04. hw` 



2x  y

3    
5
y  = 



6

3   
5
2   nq Z‡e x Gi gvb KZ?   

 A. 0   B. 1 C. 2  D. 3  

05. hw` 



2x  y

3    
5
y  = 



6

3   
5
2   nq Z‡e x Gi gvb KZ?   

 A. 0   B. 1 C. 2  D. 3  

06. 



m – 2

    2    
    6
m – 3  g¨vwUª·wU e¨wZµgx n‡e hw` m Gi gvbÑ  

 A. 6, –1 B. –4, 6 C. –6, 4 D. 1, –6 

07. 



p  4

2    
8

p + 2  g¨vwUª·wU e¨wZµgx n‡e hw` p Gi gvb-   

 A. 4, 6  B. 6, 4 C. 4, 6 D. 6, 4 
08. †Kvb g¨vwUª·wUi wecixZ g¨vwUª· †bB-   

 A. 



2

1   
1
2  B. 



2

4   
1
2  C. 



3

1   
2
4  D. 



2

4   
2
4   

09. 



cos

sin   
sin
cos  Gi wecixZ g¨vwUª·-   

 A. ( )cos
sin   

sin
cos  B. ( )cos

sin   
sin
cos  

 C. ( )cos
sin   

sin
cos    D. ( )cos

sin   
sin
cos  

10. 3  3 AvKv‡ii KY© g¨vwUª· A Gi KY© Dcv`vb¸wji ¸Ydj 2 2 n‡j 

| |( )2I – A
3

  Gi gvb KZ? 

 A. 2 2 B. 24 2 C. 12 2 D. 0 

11. 3  3 AvKv‡ii GKwU KY© g¨vwUª· D Gi Rb¨ |D| = 20 n‡j |(2D)–1| Gi 

gvb KZ? 

 A. 
1

100 B. 
1
40 C. 

1
10 D. 

1
160  

12. wZbwU g¨vwU· [x   y]  



a

h   
h
b   



x

y  Gi ¸Yd‡ji gvb n‡e- 

 A. [x2a + xyh  xyh + y2b]  B. [x2a + 2xyh + y2b] 

 C. 



x2a + xyh

xyh + y2b    D. [x2a+xyh+2y2b] 
 
 

WRITTEN (4  2 = 8) 
 

01. 






2       2       2

2       5       5
2       5       11

  Trace, g~L¨ c‡`i gvb, gva¨wgK c‡`i gvb KZ? 

02. 






    1

 2 – i
1 – 3i

   
2 + i
   2
   i

   
1 + 3i
   –i
    0

  †Kvb ai‡bi g¨vwUª·?  

03. hw` GKwU eM© g¨vwUª· A Ggb nq †h, 3A3 – 2A2 + 5AI + I = 0 nq,  

Z‡e A–1 = ? 
04. `ywU g¨vwUª· A Ges B †`qv Av‡Q| AB I BA Gi g‡a¨ †Kvb m¤úK© 

_vK‡j Zv wbY©q Ki| B–1
 †K x I A Gi gva¨‡g cÖKvk Ki|   

 A = 






  3x

–2x
  –x

   
–4x
   x
  –x

   
2x
  0
  x

 Ges B = 






  x

2x
3x

   
2x
5x
7x

   
–2x
–4x
–5x

 

 

ANSWER ANALYSIS 
 

cÖkœ  DËi e¨vL¨v [MCQ] 

01 B AB = 



1

i   
i
1   



i

1  
1
i  = 



i  i

i2  1   
1  i2

i  i  = 



0

0   
0
0  

02 B 
hw` AT = –A nq ZLb Zv‡K eµ cÖwZmg g¨vwUª· e‡j| †h †Kvb 

g¨vwUª‡·i eµ cÖwZmg g¨vwUª· †c‡Z n‡j g~L¨ KY© eivei 

Dcv`vb¸‡jv me k~b¨ n‡Z n‡e| myZivs a = 0, b = 0 Ges c = 0| 

03 D 
AB = 



2

2   
2
2  



2

3   
2
3  

= 



2.2 + (2).3

(2).2 + 2.3   
2.2 + (2).3
(2).2 + 2.3 = 



4  6

4 + 6   
4  6
4 + 6  = 



2

2    
2
2   



†gwiUvBgb‡jR MwYZ  1g cÎ                                                                          9 

 
 ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  

ASPECT SERIES  

cÖkœ  DËi e¨vL¨v [MCQ] 

04 C 
2x – y = 6  ; y = –2    

 2x + 2 = 6  [∵y = –2]     x = 2 

05 C 
2x – y = 6  ; y = –2 

 2x + 2 = 6  [∵y = –2]     x = 2 

06 A 



m – 2

    2    
    6
m – 3  = 0  m2 – 3m – 2m + 6 = 0 

 m2 – 5m – 6 = 0  (m – 6) (m + 1) = 0  m = 6, 1 

07 A 
g¨vwUª·wU e¨wZµgx e‡j, (p  4) (p + 2)  16 = 0 

 p2  2p  24 = 0  (p  6) (p + 4) = 0      p = 6, 4  
08 B Singular matrix does not have any inverse matrix. 

09 C 
 wecixZ g¨vwUª·  

= 1
cos2

 + sin2


 



cos

sin     
sin
cos  = 



cos

sin    
sin
cos  

10 D | |( )2I – A
3 

 = ( )2 2 – 2 2
3
 = 0 

11 A |D| = 20 n‡j |(2D)–1| = (2  2  2  20)–1 = 
1

160 

12 B [x   y]  



a

h   
h
b   



x

y  = [ax + hy   hx + by]  


x

y  
 

= [ a x2 + hxy + hxy + b y2] = [x2a + 2xyh + y2b] 
 

cÖkœ  e¨vL¨v [WRITTEN] 

01 

g¨vwUª‡·i g~L¨ K‡Y©i Dcv`v‡bi †hvMdj‡K g¨vwUª‡·i †Uªm e‡j|   

 †Uªm = 2 + 5 + 11 = 18  
g~L¨ K‡Y©i Dcv`vb ¸‡jvi ¸Ydj g~L¨c` = 2  5  11 = 110 ;   

†MŠY K‡Y©i Dcv`vb ¸‡jvi ¸Ydj †MŠYc`/gva¨wgK c` = 2  5  2 = 20 

02 

†Kvb RwUj eM© g¨vwUª· Gi AbyeÜxi UªvÝ‡cvR Ki‡j Avw` g¨vwUª· wd‡i 

Avm‡j Zv‡K nviwgwkqvb g¨vwUª· e‡j| 

∵ A = 






    1

 2 – i
1 – 3i

   
2 + i
   2
   i

   
1 + 3i
   –i
    0

 Gi cÖwZwU Dcv`vb‡K AbyeÜx Øviv 

cÖwZ¯’vcb K‡i cvB, 







    1

 2 + i
1 + 3i

   
2 – i
   2
  –i

   
1 – 3i
     i
     0

 G‡K UªvÝ‡cvR Ki‡j  







    1

 2 – i
1 – 3i

   
2 + i
   2
   i

   
1 + 3i
   –i
    0

 = A A_©vr A g¨vwUª·wU nviwgwkqvb| 

03 

I = – (3A3 – 2A2 + 5AI) 
 I = 2A2 –3A3 –5AI    I = A(2A – 3A2 – 5I) 

 A . A–1 = A(2A – 3A2 – 5I)   A–1 = 2A – 3A2 – 5I 

04 

AB = 






  3x
–2x
  –x

   
–4x
   x
  –x

   
2x
  0
  x

  






  x
2x
3x

   
2x
5x
7x

   
–2x
–4x
–5x

   

= x 






  3
–2
–1

   
–4
  1
–1

   
2
0
1

. x 






1
2
3

   
2
5
7

   
–2
–4
–5

 = x2 






1
0
0

   
0
1
0

   
0
0
1

 = 






x2

0 
0 

   
0 
x2

0 
   

0 
0 
x2

 

Abyiƒcfv‡e, BA = 






x2

0 
0 

   
0 
x2

0 
   

0 
0 
x2

    AB = BA    AB = x2I     

 AB = x2BB1     B1 = A
x2 = 









  3

x

– 2
x

– 1
x

    

– 4
x

   1
x

– 1
x

   

2
x
0
 1
x

     

 
 
 

 

 

g¨vwUª· I wbY©vqK 
MATRIX & DETERMINATION 

 

Aa¨vq-01 

cÖ_g cÎ 

  
 

 

 

 

SURVEY TABLE 
 

TOPICS MAGNETIC DECISION  [hv co‡e] VVI 

CONCEPT-01 Abyivwk wbY©q  
CONCEPT-02 mn¸bK   
CONCEPT-03 wbY©vq‡Ki gvb wbY©q  
CONCEPT-04 GKwU ARvbv PjK _vK‡j gvb wbY©q  

 
 

cÖv_wgK Z_¨ 
 

 wbY©vqK: wbY©vqK GKwU we‡kl AvKv‡i wjwLZ wbw`©ó GK cÖKv‡ii ivwk| 

wbY©vqK‡K mvaviYZ || Øviv cÖKvk Kiv nq| †hgb-  

 333231

232221

131211

aaa

aaa

aaa

A   

 wbY©vq‡Ki cÖwZwU Dcv`v‡bi GKwU K‡i wPý Av‡Q| Dcv`v‡bi Ae¯’v‡bi 

msL¨v¸‡jvi †hvMdj †Rvo n‡j wPý abvZ¥K nq, wKš‘ we‡Rvo n‡j wPý 

FYvZ¥K nq| †hgb- 'a' 11  Gi wPý  abvZ¥K, wKš‘ 'a' 12  Gi wPý  FYvZ¥K| 

 

CONCEPT 01 Abyivwk wbY©q 
 

  Technique:  cix¶vq †hfv‡e Abyivwk †ei Ki‡e: 

 Step-1: †h ivwk ev msL¨vi Abyivwk †ei Ki‡Z ej‡e wVK †mB ivwk 

eivei Row Ges Column ev` `vI| 

 Step-2: evwK Dcv`vb ¸‡jv w`‡q wbY©vqK MVb Ki| †mwUB Abyivwk| 

 Step-3: gvb ‡ei Ki‡Z ej‡j mvaviY wbq‡g wbY©vq‡Ki gvb †ei Ki‡Z n‡e| 

 MEx 01 
 
 

601

234

512





 wbY©vqKwUi –1 Ges 0 Gi Abyivwk †ei Ki| 

 Solve  –1 Gi Rb¨ Abyivwk 
61

24 

 
Ges –1 Gi Rb¨ Abyivwki gvb  

 = (4  6 – 1  (–2)) = 26 

 0 Gi Rb¨ Abyivwk 
24

52


 
Ges 0 Gi Rb¨ Abyivwki gvb  

 = (2  (–2) – 4  5) = –24 
 

CONCEPT 02 mn¸bK 
 

  Technique:  cix¶vq †hfv‡e mn¸bK †ei Ki‡e: 

 Step-1: Abyivwk †ei Kivi c×wZ Aej¤^b K‡i cÖ_‡g Abyivwk †ei Ki| 

 Step-2: Abyivwk mvg‡b (–1)R+C
 m~Î e¨envi K‡i h_vh_ wPý emvI| 

†mwUB mn¸YK| †hLv‡b, R = mvwi, C = Kjvg  

   A_©vr, Abyivwk‡K D³ Dcv`v‡bi wPý w`‡q ¸Y Ki‡j mn¸YK cvIqv hvq|  

 Note: wbY©vqK‡K †Kvb wKQz w`‡q ¸Y Ki‡Z n‡j †h‡Kv‡bv GKwU Kjvg 

A_ev †h‡Kv‡bv GKwU mvwi‡Z ¸Y Ki‡Z n‡e|  
   

22qq  AAsskk::  wwbbYY©©vvqqKK  [[DDEETTEERRMMIINNAATTIIOONN]] 
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 ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  

ASPECT SERIES  

 MEx 01 
 
 wb‡¤œi wbY©vq‡Ki (–2a) Gi mn¸YK KZ?  [KUET. 11-12; RUET. 14-15] 

 






1 + a2 – b2

     2ab
     2b

    
      2ab
1 – a2 + b2

    –2a
    

    –2b
      2a
1 – a2 – b2

 

 Solve  (–1)3+2 



1 + a2 – b2

      2ab     
–2b
  2a = (–1) [2a + 2a3 – 2ab2 + 4ab2]  

 = – 2a(1 + a2 + b2) 
 

CONCEPT 03 wbY©vq‡Ki gvb wbY©q 
 

Technique:  wbY©vq‡Ki gvb: †Kvb wbY©vq‡Ki †h †Kvb mvwi ev Kjv‡gi Gi 

Dcv`vbmg~n I Zv‡`i wbR wbR mnivwki ¸Yd‡ji mgwóB wbY©vq‡Ki gvb| 

 






a1

a2

a3

    
b1

b2

b3

    
c1

c2

c3

 wbY©vq‡Ki a1, a2, a3-Gi mn¸YK h_vµ‡g A1, A2, A3 

n‡j wbY©vq‡Ki gvb n‡e  

 = a1A1 + a2A2 + a3A3  

 = a1



b2

b3
    

c2

c3
+ a2  – 



b1

b3
    

c1

c3
+ a3



b1

b2
    

c1

c2
 

 wbY©vq‡Ki mvnv‡h¨ mgvavb wbY©q: †µgv‡ii m~‡Îi mvnv‡h¨ Lye mn‡RB 

GKNvZ mgxKiY †Rv‡Ui mgvavb †ei Kiv hvq| 

 eRª¸Yb m~Îvbymv‡i, 
x

– b1c2 + b2c1
 = 

y
– c1a2 + c2a1

 = 
1

a1b2 – a2b1
     

 ev, 
x

| |c1

c2
    

b1

b2

 = y

| |a1

a2
    

c1

c2

 = 1

| |a1

a2
    

b1

b2

 ev, 
x

Dx
 = 

y
Dy

 = 
1
D 

 Note : hw` D  0 nq, Z‡e mgxKiY †Rv‡Ui Abb¨ mgvavb we`¨gvb| 

†Kej D  0 k‡Z©B †µgv‡ii wbqg cÖ‡hvR¨| 

 MEx 01 
 
 gvb wbY©q Ki









  3
  0
  0
–4
  0

    

  0
  2
–1
  0
–1

    

0
0
0
1
0

    

–2
  0
  5
  0
  3

    

  4
  0
–3
  6
  2

 [RUET. 2015-16] 

 Solve 









  3
  0
  0
–4
  0

    

  0
  2
–1
  0
–1

    

0
0
0
1
0

    

–2
  0
  5
  0
  3

    

  4
  0
–3
  6
  2

 

 3q Kjvg eivei we Í̄vi K‡i  

 = –1









3

0
0
0

    

  0
  2
–1
–1

    

–2
  0
  5
  3

    

  4
  0
–3
  2

= (–1)  3  






  2

–1
–1

    
0
5
3

    
  0
–3
  2

 

 = (–1)  3  2 



5

3    
–3
  2  = –6(10 + 9) = –114 

 

CONCEPT 04 GKwU ARvbv PjK _vK‡j gvb wbY©q 
 

  Technique:  GB wbq‡gi AsK¸‡jv mivmwi wbY©vq‡Ki †gŠwjK wbqg 

e¨envi K‡i Kiv hvq| h_v:  

 MEx 01 
 
 x-Gi mgvavb Ki :







x + 4

   3
   5

    
   3
x + 4
   5

    
   3
   5
x + 1

= 0 

 [RUET. 04-05; KUET. 04-05; CUET. 13-14; BUET. 13-14, 01-02] 

 Solve  






   x + 1

– x – 1
      0

    
   3
x + 4
   5

    
   3
   5
x + 1

= 0 [C1 = C1 – C2]   

  (x + 1) 






  1

–1
  0

    
   3
x + 4
   5

    
   3
   5
x + 1

= 0    

  (x + 1) 






  1

  0
  0

    
   3
x + 7
   5

    
   3
   8
x + 1

 = 0 [r2 = r1 + r2] 

  (x + 1) [(x + 7) (x + 1) – 40] = 0   
   (x + 1) (x2 + 8x – 33) = 0    
  (x + 1) (x + 11)(x – 3) = 0;   x = –1, –11, 3   

 

 

 
SELF TEST 

 
 

MCQ (12  1 = 12) 
 

01. 

1200

1080

642

 

wbY©vq‡Ki gvb wb‡Pi †KvbwU?  

 A. 48    B. 80        C. 12     D. 192 

02. wbY©vq‡Ki mvwi I Kjvg mg~n ci¯úi ’̄vb wewbgq Ki‡j wbY©vq‡Ki gvb-  

 A. k~b¨ n‡e   B. cwieZ©b n‡e bv  

 C. cwieZ©b n‡e   D. wecixZ wPýwewkó n‡e   

03.  †Kvb wbY©vq‡Ki GKwU mvwi ev Kjv‡gi Dcv`vb¸‡jv‡K C Øviv ¸Y K‡i 

wbY©vqKwUi Aci GKwU mvwi †_‡K we‡qvM Kiv n‡j wbY©vqKwUi gvb n‡e-  

 A. C ¸Y †ekx B. C cwigvY †ekx C. k~b¨ D. AcwiewZ©Z _vK‡e  

04. A = 






2

4
6

    
3
5
7
    

1
9
8

 n‡j, 7 Dcv`vbwUi Abyivwk †KvbwU?  

 A. –4 B. 14 C. –15 D. 32  

05. D = 






2

4
1

    
–1
  3
  0

    
  5
–2
  6

 wbY©vq‡Ki 0 Gi mn¸YKÑ  

 A. 18 B. –24 C. 16 D. 24  

06. 

101010

242120

121110
Gi gvb KZ?  

 A. 10 B. 20 C. 1 D. 0 

07. 0

5x200

x59x72

7x230









 n‡j, x Gi gvb-   

 A. 
5

9
  B. 

2

7
  C. 

2

5
   D. 0  

08.  












    




x
    

x




= 0, x = ? 

 A. , ,  B. ,  C. ,  D. ,   

09. †Kvb wbY©vq‡Ki ỳwU mvwi ev Kjvg m „̀k n‡j, H wbY©vq‡Ki gvb n‡e-  
 A. 1  B. 0  C. 2  D. 3  

10. 

yxz1

xzy1

zyx1







  

Gi gvb n‡e-  

 A. (x + y + z)3  B. (1+ x + y + z)3  

 C. 0  D. (y + z) (z +x) (x+y) 

11. 









2

3
3
0

    

–3
205
–1
–7

    

 7
 1
97
 k

    

5
u
4
7

wbY©vq‡Ki “1” Gi mn¸YK n‡jvÑ   

 A. u B. k C. 0 D. –935  
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12.  hw` 1 Gi GKwU RwUj Nbg~j nq, Z‡e wb‡Pi wbY©vqKwUi gvb KZ? 

  

 A.  4  B.  2 C.  3  D.  None of the above 
 
 

WRITTEN (4  2 = 8) 
 

01. 

963

321

765

 

wbY©vqKwUi 1 Ges 7 Gi Abyivwk †ei Ki| 

02. 








a1

a2

a3

   
b1

b2

b3

   
c1

c2

c3

 G b3 Gi mn¸YK KZ? 

03. 

zy

z

y

z

zx

x

y

x

yx







wbY©vq‡Ki gvb-  

04. x Gi mgvavb Ki   

 

ANSWER ANALYSIS 
 

cÖkœ  DËi e¨vL¨v [MCQ] 

01 D 2(8  12  10  0) = 192 

02 B 
wbY©vq‡Ki mvwi I Kjvg mg~n ci¯úi ’̄vb wewbgq Ki‡jI wbY©vq‡Ki 

gv‡bi †Kvb cwieZ©b n‡e bv| 

03 D 
†Kvb wbY©vq‡Ki GKwU mvwi ev Kjv‡gi Dcv`vb ¸‡jv‡K C Øviv ¸Y 

K‡i wbY©vqKwUi Aci GKwU mvwi †_‡K we‡qvM Kiv n‡j wbY©vqKwUi 

gvb AcwiewZ©Z _vK‡e| 

04 B 7 Gi Abyivwk =



2

4    
1
9 = 18 – 4 = 14 

05 D  

06 B 101010

242120

121110

 = 

1000

2431

1211





 

20)13(10
31

11
10

ccc

ccc

322

211


















 

07 C 
2{3(2x + 5) – 0 (2x + 7)} = 0 

 2(6x + 15) = 0     6x = – 15     x = 2
5   

08 B 













    




x
    

x




= 0 






   0

   0
 – x

    




x
   

x




= 0 [c1 = c1 – c2] 

 ( – x) (x – ) = 0  x = ,  

Aspects super Tricks: 

†h †Kvb wbY©vq‡Ki ỳwU mvwi ev Kjvg Awfbœ n‡j wbY©vq‡Ki gvb k~b¨ n‡e| 

x =  ev x =  n‡j wbY©vq‡Ki ỳwU mvwi Awfbœ n‡e Ges wbY©vq‡Ki 

gvb k~b¨ n‡e| 

09 B †Kvb wbY©vq‡Ki ỳwU mvwi ev Kjvg m „̀k n‡j H wbY©vq‡Ki gvb k~b¨| 

10 C 







1

1
1

    
x
y
z

    
y + z
z + x
x + y

= 






1

1
1

    
x
y
z
    

x + y + z
x + y + z
x + y + z

 [c3 = c2 + c3] 

= (x + y + z) 






1

1
1

    
x
y
z
    

1
1
1

 = (x + y + z)  0 = 0 

Aspects super Tricks: wbY©vq‡Ki Element ¸‡jv PµvKv‡i i‡q‡Q| 

[x  y + z; y  z + x; z  x + y] ZvB wbY©vq‡Ki gvb k~b¨| 

11 C 

1 Gi (mvwi + Kjvg) = (2 + 3) = 5  we‡Rvo 

 1 Gi mn¸YK = – 






2

3
0
  
–3
–1
–7

   
5
4
7

= 






2

3
0
  
3
1
7
   

3
1
7

 = 0 [C3 = C3 – C1] 

12 D 

  

=  3  1 + (2  2) + 2(   4) 
= 2 + 0 + 2  2 =  2  23 =  4 

 

cÖkœ  e¨vL¨v [WRITTEN] 

01 

Step-1: 1 msL¨vwU 1 bs Column Ges 2 bs Row †Z Av‡Q e‡j 1 
Column bs Ges 2 Row bs ev` `vI| 

Step-2: evwK PviwU Dcv`vb w`‡h (2  2) gvÎvi wbY©vqK MVb Ki|   

†mwUB Abyivwk| †hgb- 1 Gi Rb¨ Abyivwk 
96

76
 

Step-3: gvb ‡ei Ki‡Z ej‡j AvovAvwo ¸b K‡i gvb †ei Ki| †hgb- 

1 Gi Rb¨ gvb = (6  9 – 7  6) = 12
 

7 Gi Rb¨ Abyivwk 
63

21
Ges 7 Gi Rb¨ Abyivwki 

gvb 0)3261( 
 

02 b3 Gi mn¸YK =   231 
  

22

11

ca

ca
= 

22

11

ca

ca
 

03 

z3logy3logx3log

z2logy2logx2log

zlogylogxlog

 

= 

z3log
z

y
log

y

x
log

z2log
z

y
log

y

x
log

zlog
z

y
log

y

x
log




















































 
 [C1

' = C1 – C2, C2
' = C2 – C3] 

= log 


x

y   log 


y

z  

z3log11

z2log11

zlog11

 = 0 

04 

 [C1
 = C1 – C2]  

 (x + 1)  

 (x + 1)  [r1
= r1 + r2 + r3]  

 (x + 1) [(x + 7) (x + 1) – 40] = 0 
 (x + 1) (x2 + 8x – 33) = 0 
 (x + 1) (x + 11) (x – 3) = 0; x= – 1 – 11, 3 
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†f±i 
VECTOR 

 

Aa¨vq-02 

cÖ_g cÎ 

 

SURVEY TABLE 
 

TOPICS MAGNETIC DECISION  [hv co‡e] VVI 

CONCEPT-01 †f±‡ii wewa msµvšÍ R¨vwgwZK cÖ‡qvM  

CONCEPT-02 †f±i ivwki †hvM-we‡qvM Ges gvb wbY©q msµvšÍ  

CONCEPT-03 `ywU †f±‡ii ¸Yb (WU ¸Yb I µm ¸Yb) m¤cwK©Z  

CONCEPT-04 `ywU †f±‡ii ga¨eZ©x †KvY wbY©q m¤cwK©Z  

CONCEPT-05 
x ev y ev z A‡¶i m‡½ †Kv‡bv GKwU †f±‡ii 

†KŠwYK e¨eavb wbY©q 
 

CONCEPT-06 ỳwU †f±i ci¯úi mgvšÍivj Ges j¤^ nIqvi kZ© m¤cwK©Z  

CONCEPT-07 †¶Îdj wbY©q m¤cwK©Z  

CONCEPT-08 wZbwU †f±i GK mgZjxq nIqv m¤cwK©Z  

CONCEPT-09 mgvšÍivj GKK †f±i I j¤^ GKK †f±i wbY©q  
 

 

cÖv_wgK Z_¨ 
 

 †f±i ivwk: †h mKj ivwk‡K cÖKvk Kivi Rb¨ gvb I w`K Df‡qiB 

cÖ‡qvRb nq †m mKj ivwk‡K †f±i ivwk e‡j|  

 wP‡Î, PQ GKwU †f±i ivwk| •`N©¨ PQ  Gi •`N©¨‡K PQ  Øviv cÖKvk Kiv nq| 

 

 
M 

P Q 
N 

 

 w`K: PQ  †f±iwUi w`K P †_‡K Q Gi w`K eivei| 

 aviK †iLv: PQ ‡f±iwU GKwU Amxg †iLv MN Gi GKwU Ask| GLv‡b 

Amxg MN ‡K aviK †iLv ejv nq| 
 

 AvqZvKvi Kv‡Z©mxq c×wZ‡Z †f±i wefvRb: 

 (i)  wØgvwÎK ’̄vbvsK e¨e ’̄v: P we› ỳi ’̄vbvsK (x,y), P we› ỳi Ae ’̄vb 

†f±i, jyixrOP ˆˆ    22 yxr   

 (ii)  wÎgvwÎK ’̄vbvsK e¨e ’̄v: †Kvb we› ỳ P(x, y, z) n‡j Gi Ae ’̄vb 

†f±i, kzjyixrOP ˆˆˆ    222 zyxr   

 

CONCEPT 01 †f±‡ii wewa msµvšÍ R¨vwgwZK cÖ‡qvM 
 

 MEx 01 
 
 ABC wÎf~‡Ri BC, CA I AB evûi ga¨we›`y¸‡jv h_vµ‡g D, E, 

F n‡j-  [DU. 13-14] 

 Solve   

 

 A 

B C D 

F E 

 

AD
–

 = AB
–

 + BD
–

 = AC
–

 + CD
–

    2AD
–

 = AB
–

 + BD
–

 + AC
–

 + CD
–

                    

 = AB
–

 + AC
–

 + BD
–

 – BD
–

 = 2(AF
–

 + AE
–

)    AD
–

 = AF
–

 + AE
–

 

CONCEPT 02 †f±i ivwki †hvM-we‡qvM Ges gvb wbY©q msµvšÍ 
  

  Technique:   

 `yBwU †f±i k̂AĵAîAA zyx  , Ges k̂BĵBîB zyxB  n‡j 

 i)  A ‡f±‡ii gvb, 
2

z
2

y
2

x AAAAA    

 ii) B  ‡f±‡ii gvb, 
2

z
2

y
2

x BBBBB    

 iii) k̂)BA(ĵ)BA(î)BA(BA zzyyxx    

 iv)  k̂)BA(ĵ)BA(î)BA(BA zzyyxx   

 MEx 01 
 
 †Kvb Z‡j Pjgvb GKwU e ‘̄i Ae¯’vb †f±i r– = 12 t i



 + t
3
2

 j


| 

e¯‘wUi me©wb¤œ MwZ Ges GB MwZ‡Z _vKvi mgq e ‘̄wUi Ae¯’vb wbY©q 

Ki|  [RUET. 19-20] 

 Solve  r
– = 12 t i



 + t
3
2 j



  v̄ = 
d–r
dt  = 

6

t
 i


 + 
3
2 t j



 ;   

 v = |v–| = 
36
t  + 

9
4 t  

  = 
1

2
36
t  + 

9
4 t

 



36

– t2 + 
9
4  = 0 [me©wb¤œ MwZi †ÿ‡Î Z¡iY k~b¨]  

  – 
36
t2  + 

9
4 = 0  

36
t2  = 

9
4  t2 = 16  t =  4 s  

 t AFYvZ¥K e‡j t = 4 s Ges GB mg‡q e ‘̄i MwZ me©wb¤œ n‡e  

  Vmin = 
36
4  + 

9
4 ´ 4 = 3 2 = 4.24 ms–1  

 GB mg‡q e ‘̄i Ae ’̄vb r̄  = 12 4i


 + 4
3
2
 j


 = 24i


 + 8j


 

 MEx 02 
 
 1F


Ges
2F


ej `yBwUi jw× 
3F


; †hLv‡b 

jiFjiF 45,32 31 


 n‡j 
2F


 = ?  [DU. 06-07] 

 Solve  2F


= 
3F



1F


=     j7i3j3i2j4i5   (Ans.) 
 

CONCEPT 03 ỳwU †f±‡ii ¸Yb (WU ¸Yb I µm ¸Yb) m¤cwK©Z 
 

  Technique:  A  I B  Gi ga¨eZ©x †Kvb  n‡j,  

 a) A . B = A B cos = ABcos= AxBx + AyBy +AzBz  

 b) n̂BA   A B sin = n̂ ABsin = 
zyx

zyx
BBB

AAA

k̂ĵî

  

 MEx 01 
 

 k̂ĵ3î2a   Ges k̂5ĵ2îb   n‡j, b.a  Ges ba   Gi 

gvb KZ?  

 Solve  1562)5.1()2.3()1.2(b.a   Ans.  

 

521

132

k̂ĵi

ba    

 = )34(ˆ)110(ˆ)215(ˆ  kji = k̂7ĵ9î17   Ans. 
 

CONCEPT 04 `ywU †f±‡ii ga¨eZ©x †KvY wbY©q m¤cwK©Z 

 

  Technique:  A I B  Gi ga¨eZ©x †Kvb  n‡j,  = cos-1














AB

B.A
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 MEx 01 
 
 A, B Ges C cÖv_wgKfv‡e GKB we›`y‡Z Ae ’̄vb KiwQj| †mLvb 

†_‡K B 10 GKK `wÿ‡Y †h‡q Zvici 5 GKK c~e©w`‡K hvevi ci 3 GKK 

D×©gy‡L †Mj| Ab¨w`‡K C cÖ_‡g 5 GKK DË‡i †h‡q 7 GKK c~‡e© G‡m 5 

GKK bx‡P †b‡g †Mj| B I C Gi †kl Ae ’̄vb‡K A Gi mv‡_ mij‡iLv 

Øviv hy³ Ki‡j AB I AC Gi g‡a¨ †h †KvY Drcbœ n‡e Zvi gvb  

wbY©q Ki|        [KUET. 19-20] 

 Solve  



AB = 5


i – 10


j + 3


k; 


AC = 7


i + 5


j – 5


k ;   

 


AB I 


AC Gi ga¨eZ©x †Kvb  n‡j, cos = 



AB.


AC

|


AB| |


AC|
 

  cos = 
5  7 – 10  5 – 3  5

52 + (–10)2 + 32  72 + 52 + (–5)2     = 105.098 

 

CONCEPT 05 
x ev y ev z A‡¶i m‡½ †Kv‡bv GKwU †f±‡ii 

†KŠwYK e¨eavb wbY©q 

  Technique:  k̂BĵAîAA zyx 


 ‡f±iwU  x ev y ev z A‡¶i m‡½ 

 †KvY •Zwi Ki‡j,  

 i. x A‡ÿi m‡½ Drcbœ †KvY  = cos–1 




i Gi mnM

Ax
2 + Ay

2 + Az
2    

 ii. y A‡ÿi m‡½ Drcbœ †KvY  = cos–1 




j Gi mnM

Ax
2 + Ay

2 + Az
2  

 iii. z A‡ÿi m‡½ Drcbœ †KvY  = cos–1 




k Gi mnM

Ax
2 + Ay

2 + Az
2   

 

 MEx 01 
 
 k2ji2 ˆˆˆ   ‡f±iwU y-A‡¶i m‡½ †h †KvY •Zix K‡i Zvi gvb 

n‡jv-  [RU. 16-17; KU. 12-13] 

 Solve  k̂2ĵî2  †f±iwU y A‡¶i m‡½ †h †KvY •Zwi K‡i- 








 



















 

3

1
cos

2)1(2

1
cos 1

222

1   Ans. 

 

CONCEPT 06 
`ywU †f±i ci¯úi mgvšÍivj Ges j¤^ nIqvi 

kZ© m¤cwK©Z 

  Technique:  i)  ỳwU †f±i mgvšÍivj nIqvi kZ©:  A B = 0 

 ii) k̂AĵAîAA zyx 


Ges k̂BĵBîBB zyx 


†f±i `ywU    

       mgvšÍivj n‡j, 

z

z

y

y

x

x

B

A

B

A

B

A
    

 iii) `ywU †f±i ci¯ci j¤̂ nIqvi kZ© A . B  = 0  
 

 MEx 01 
 
 



i + 2


j + 3


k Ges 2


i + m


j + 4


k †f±iØq ci¯úi j¤̂ n‡j, m Gi 

gvb KZ? 

 Solve  (


i + 2


j + 3


k) . (2


i + m


j + 4


k) = 0    
  (1.2) + (2.m) + (3. 4) = 0     
  2 + 2m  12 = 0   2m = 10   m = 5 

 MEx 02 
 

 a Gi gvb KZ n‡j wb‡Pi †f±i 



A I



B ci¯ci mgvšÍivj n‡e, 

†hLv‡b 


 k3j2i5A  Ges 


 k9jai15B ? [IU. 07-08] 

 Solve  †h‡nZz kjiA ˆ3ˆ2ˆ5 


Ges kjaiB ˆ9ˆˆ15 


 

 ci¯ci mgvšÍivj

a

2

15

5
   a = 6  Ans. 

CONCEPT 07 †¶Îdj wbY©q m¤cwK©Z 

 

  Technique:   

 i)  mvgvšÍwi‡Ki mwbœwnZ evû eivei Kvh©Ki ỳwU †f±i A I B  n‡j, 

mvgvšÍwi‡Ki †¶Îdj BA  

 ii)  mvgvšÍwi‡Ki KY© eivei wµqvkxj †f±iØq A I B n‡j, mvgvšÍwi‡Ki 

†¶Îdj BA
2

1
  

 iii) i¤̂‡mi KY© eivei wµqvkxj †f±iØq A I B  n‡j, i¤̂mwUi †¶Îdj 

BA
2

1
  

 iv) wÎfz‡Ri `ywU mwbœwnZ evû eivei wµqvkxj †f±iØq A I B n‡j 

wÎfz‡Ri †¶Îdj BA
2

1
   

 MEx 01 
 

AB


 = 3i


 + 2j


 – k


 Ges AC


 = 5i


 – j


 + 2k


 n‡j AB I AC †K 

mwbœwnZ evû a‡i AswKZ mvgvšÍwi‡Ki †ÿÎdj wbY©q Ki|  [DU. 11-12] 

 Solve  AB


  AC


 = 








i



     j


     k


3   2   –1
5   –1   2

 = 3i


 – 11j


 – 13k


 

 
 AB I AC †K mwbœwnZ evû a‡i AswKZ mvgvšÍvi‡Ki †ÿÎdj,  

 |AB


  AC


| = (3)2 + (11)2 + (–13)2 = 299  Ans. 
 

CONCEPT 08 wZbwU †f±i GK mgZjxq nIqv m¤cwK©Z  
 

  Technique:   

i)  ,k̂AĵAîAA zyx 


k̂BĵBîBB zyx 


Ges k̂CĵCîCC zyx 


 

‡f±iÎq GKB mgZ‡j _vKvi kZ©: .0

CCC

BBB

AAA

zyx

zyx

zyx

  

ii)  A


.( B


  C


) = B


.( C


  A


) = C


.(A


  B


) = 0 nq| 

 MEx 01 
 
 ‘a’ Gi †Kvb gv‡bi Rb¨ kjikji ˆ4ˆ2ˆ3,ˆˆˆ2  Ges 

kaii ˆˆ3ˆ  †f±iÎq mgZjxq-                    [RU. 17-18;  IU. 17-18, 15-16;  

 JU. 16-17; JnU. 15-16; DU. 12-13, 10-11] 

 Solve  kZ©g‡Z, 

a31

423

112







 = 0     

  2(–2a + 12) – 1(3a – 4) – 1( – 9 + 2) = 0 
  – 4a + 24 – 3a + 4 + 7 = 0     a = 5 
 

CONCEPT 09 mgvšÍivj GKK †f±i I j¤̂ GKK †f±i wbY©q 
 

  Technique:   

 i)  A  Gi mgvšÍivj GKK †f±i, 

A

A
â   
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 ii) k̂AĵAîAA zyx 


Ges k̂BĵBîBB zyx 


†f±iØq †h Z‡j 

Ae¯’vb K‡i Zvi j¤̂ w`‡K GKK †f±i,

BA

BÂ
ˆ 






 ;  

      ‡hLv‡b, 

zyx

zyx

BBB

AAA

k̂ĵî

BA 


 

 MEx 01 
 
 a = 2

˄
i  + 

˄
j  – 3

˄
k Ges b = 

˄
i  – 2

˄
j  + 

˄
k †f±i ỳwUi Dci j¤̂ GKK 

†f±i wbY©q Ki hvi gvb 5 GKK|  [BUET. 19-20] 

 Solve  a  b = 








˄

i
2
1

  
  
˄
j

  1
–2

   
  
˄
k
–3
  1

 

 = 
˄
i (1 – 6) – 

˄
j  (2 + 3) + 

˄
k (–4 – 1) = – 5

˄
i  – 5

˄
j  – 5

˄
k 

  
˄
 = a  b

| |a  b
 = + –5

˄
i  – 5

˄
j  – 5

˄
k

5 3
      

  
˄
 = + 

1

3
 (
˄
i  + 

˄
j  + 

˄
k)     wb‡Y©q †f±i 5

˄
 = + 5

3
 (
˄
i  + 

˄
j  + 

˄
k)   

 

 

 
SELF TEST 

 
 

MCQ (12  1 = 12) 
 

01. k5jai3u


 Ges k10j8i6v


 ci¯úi mgvšÍivj n‡j a Gi gvb- 

 A. –4 B. –3  C. 2  D. 4   

02. †f±i jiu


 I kjv


 Gi AšÍfz©³ †KvY-  

 A. cos–1(1 3/ ) B. cos–1(1/3) 

 C. cos–1(1/2)  D. cos–1(1 2/ ) 

03. †f±i k3ji2u ˆˆˆ 


I kj2i3v ˆˆˆ 


 Gi AšÍf©~³ †KvY-  

 A. 60 B. 45 C. 30  D. 120  
04. ABC wÎfz‡Ri BC, CA, Ges AB evûi ga¨we›`y¸‡jv h_vµ‡g D, E Ges 

F n‡j-  

  A. BCABAD   B. DEDFDA   

 C. ACABAD   D. CFBEAD   
05. Ôa' Gi †Kvb gv‡bi Rb¨ kjikji ˆ4ˆ2ˆ3,ˆˆˆ2   Ges kaii ˆˆ3ˆ   

†f±iÎq mgZjxq-  
 A. 5 B. 4 C. 3 D. 2 

06. k2ji2 ˆˆˆ   ‡f±iwU y-A‡¶i m‡½ †h †KvY •Zix K‡i Zvi gvb n‡jv-  

 A. 








3

2
cos 1   B. 










3

1
cos 1  C. 







 

3

2
cos 1  D. 









3
1

cos 1

 

07. k̂2ĵîb ,k̂3ĵî2a 


 I k̂ĵ2îc 


 †f±i wZbwU 

GKB mgZ‡j Ae ’̄vb Kivi kZ©-  

 A. 0c)ba( 


 B. 0c.)ba( 


 

 C. 0c)ba( 


 D. 0c)ba( 


  

08. `y‡Uv †f±i 

x = 



i  Ges 

y = 



j  n‡jÑ 

 A. 



i .


i  = 


i 


i   B. 



i 


j  = –


k   

 C. 



i   


k = –


i    D. 



i   


j  = – 


j   


i   

09. a Gi gvb KZ n‡j k̂3ĵ4îaA   †f±iwU x-A‡¶i mv‡_ 30 †KvY 

Drcbœ K‡i?  

 A. 33   B. )2/3(  C. 3     D. 35  

10.   Ges  ‡f±iØ‡qi ga¨eZ©x 

†Kv‡Yi gvb n‡e- 

 A.  cos-1  B.  cos-1  C.  sin-1  D.  tan-1  

11. hw`  Ges  ‡f±iØq 

ci¯úi j¤̂ nq, n‡e  Gi gvb †KvbwU? 

 A.  3 B.  2 C.  
13
4  D.  1 

12. hw` 



P + 


Q = 


P – 


Q nq Z‡e 



P Ges 



Q †f±‡ii ga¨eZx© †Kvb †KvbwU?  

 A. 0 B. 90 C. 120 D. 180 
 
 

WRITTEN (4  2 = 8) 
 

01. kjiB ˆ2ˆ3ˆ6   †f±‡ii Dci kjiA ˆˆ2ˆ2   †f±‡ii Awf‡¶c 

KZ?  

02. k̂3ĵ2îA   Ges k̂2ĵî3B   n‡j BA   Ges BA  Gi 

gvb KZ? 

03. 


A = 


i  + 2


j + 4


k Ges  


B = 2


i + 


j  


k †f±iØq ci¯úi j¤̂ n‡j, 


A. 


B 

= KZ? 

04. AB


 =  i


 + 4j


 + k


 Ges AC


 = 2i


 + j


 – k


  n‡j AB I AC †K mwbœwnZ 

evû a‡i AswKZ wÎfz‡Ri †ÿÎdj wbY©q Ki| 
 

ANSWER ANALYSIS 
 

cÖkœ  DËi e¨vL¨v [MCQ] 

01 A 
3
6

 = a
 8

   a =  4  

02 C 

AšÍf©y³ †KvY  

 = cos1 









u. 


v

uv
 = cos1 





1

2  2
 = cos1




1

2
  

03 A 

AšÍ©f~³ †KvY,  = cos–1 





u.v

   

uv   

= cos–1 




6 – 2 + 3

4 + 1 + 9. 9 + 4 + 1
  

= cos–1 




7

14. 14
 = cos–1 



1

2  = 60  

04 B 

2AD
–

 = AB
–

 + AC
–

 

 AD
–

 = 
1
2 AB
–

 + 
1
2 AC
–

 = AF
–

 + AE
–

 

 DA
–

 = FA
–

 + EA
–

 = DE
–

 + DF
–

 

 DA
–

 = DE
–

 + DF
–

 

 

 A 

B C D 

F E 

 
 

05 A 

2


i + 


j – 


k; 3


i – 2


j + 4


k 



i – 3


j + ak †f±iÎq mgZjxq n‡j 







2

3
1

    
  1
–2
–3

    
–1
  4
  a

= 0 

 2(–2a + 12) – 1(3a – 4) –1(–9 + 2) = 0 
 –4a + 24 – 3a + 4 + 7 = 0    –7a = –35    a = 5 
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cÖkœ  DËi e¨vL¨v [MCQ] 

06 B 

2


i – 


j + 2


k †f±iwU y A‡ÿi m‡½   

†KvY Ki‡j,  = cos–1 



j Gi mnM

†f±iwUi gvb
 

= cos–1 




–1

22 + (–1)2 + 22  = cos–1 



–1

3  

07 B 
wZbwU †f±i GKB mgZ‡j Ae ’̄vb Kivi kZ© n‡”Q †h †Kv‡bv ỳwU 

†f±‡ii µm ¸Yd‡ji mv‡_ Aci †f±‡ii WU ¸Yb Ki‡j k~b¨ n‡e| 

08 D 



i .


i   


i 


i , 


i 


j   –


k, 


i   


k  –


i ,  


i   


j  = – 


j   


i  

09 D 

A


Øviv x-A‡¶i mv‡_ Drcbœ †KvY 

916a

a
cos

2

1


   

 30=cos1

25a

a
2 

  

2

3

25a

a
2




  

 4a2 = 3a2+ 75  

 a2 = 75    a = 5 3    

10 B  cos-1  cos-1  cos-1  

11 C 4  4  9 = 0, 4 = 13    = 13
4  

12 B |


P + 


Q | = |


P – 


Q |, 


P I 


Q Gi ga¨eZx© †Kvb = 90 
 

cÖkœ  e¨vL¨v [WRITTEN] 

01 Awf‡¶c = 
A


.B


B  = 
6.2 – 3.2 + 2.1

62 + (–3)2 + 22 = 
8
7  

02 

†`Iqv Av‡Q, k̂3ĵ2îA   Ges k̂2ĵî3B   

 BA


 = k̂3ĵ2î  + k̂2ĵî3  = k̂ĵî4    

  2318)1(14BA 222 


(Ans.) 

 BA


 = )k̂3ĵ2î(   )k̂2ĵî3(  = k̂5ĵ3î2    

 38)5()3()2(BA 222 


(Ans.) 

03 A. 


B = (


i + 2


j  + 4


k) . (2


i + 


j  


k) = 2 + 2  4 = 0   

04 

AB


  AC


 = 








i



      j


      k


1   4     1
2    1    1

 = 5i


 + j


 – 9k


 

 AB I AC †K mwbœwnZ evû a‡i AswKZ wÎfz‡Ri †ÿÎdj  

=  
1
2|AB


  AC


| = 
1
2 (5)2 + (1)2 + (–9)2 = 

1
2 107 Ans. 

 

 
 
 

 

 

mij‡iLv 
STRAIGHT LINE 

 

Aa¨vq-03 

cÖ_g cÎ 

 
 
 
 

SURVEY TABLE 
 

TOPICS MAGNETIC DECISION  [hv co‡e] VVI 

CONCEPT-01 ¯’vbv¼ e¨e ’̄vi cwieZ©b m¤úwK©Z  
CONCEPT-02 `~iZ¡ m¤úwK©Z  
CONCEPT-03 AbycvZ m¤úwK©Z  
CONCEPT-04 †ÿÎdj wbY©q m¤úwK©Z  
CONCEPT-05 wZbwU we›`y mg‡iL nIqv m¤úwK©Z  

 
 

cÖv_wgK Z_¨ 
 

 

 †Kvb we›`y wb‡`©kKvix msL¨vi †mU‡K H we›`yi ¯’vbvsK ejv nq| wØgvwÎK 

R¨vwgwZ‡Z w`K wb‡ ©̀wkZ †h msL¨vhyMj †Kvb we› ỳi Ae ’̄vb wb‡`©k K‡i 

†mB msL¨vhyMj‡K we› ỳwUi ’̄vbvsK (Coordinates) ejv nq| †Kvb GKwU 

mgZ‡j †Kvb we› ỳi ’̄vbv¼ cÖKv‡ki Rb¨ †h mKj ’̄vbv¼ e¨e ’̄v e¨envi 

Kwi †m¸‡jv nj: 
 

 01. Kv‡Z©mxq ¯’vbv¼ e¨e ’̄v (Catesian coordinate system): cÖeZ©©K 

†i‡b †`Kv‡Z© (Rene Descartes) 
 02. †cvjvi ’̄vbv¼ e¨e ’̄v (Polar coordinate system)  
 

CONCEPT 01 ’̄vbv¼ e¨e¯’vi cwieZ©b m¤úwK©Z 
 

 †cvjvi I Kv‡Z©mxq ’̄vbvs‡Ki g‡a¨ m¤úK©: P(x, y) we›`ywUi Kv‡Z©mxq 

¯’vbvsK Ges (r, ) we›`ywUi ‡cvjvi ¯’vbvsK Kv‡Z©mxq I †cvjvi ’̄vbv‡¼i 

g‡a¨ 4wU m¤úK© Av‡Q| 
 

 

X X 

Y 

O 
 

Y 
P(x, y) 

N 

y 

x 

r 
 

 

  


(i) x = r cos 

(ii) y = r sin   †cvjvi n‡Z Kv‡Z©mxq 

  


(iii) r = x2 + y2

(iv)  = tan–1 


y

x
  Kv‡Z©mxq n‡Z †cvjvi  

  P(x, y) we›`ywUi PviwU PZzf©v‡M Ae¯’v‡bi Dci wfwË K‡i AvM©~‡g‡›Ui gvb 

() wbY©‡qi mvaviY wbqg: 

 (i) P(x, 0) Gi †¶‡Î:  = 0 

 (ii) P(0, y) Gi †¶‡Î:  = 


2 

 (iii) P(–x, 0) Gi †¶‡Î:  =  

ccÖÖ__gg  AAsskk::  ¯̄ ’’vvbbvv¼¼  [[CCOO--OORRDDIINNAATTEESS]] 

†Zvgvi K…wlwe` nIqvi ¯ĉœc~i‡Y...... 

 

 

GKgvÎ mKj K…wl wek¦we`¨vjq fwZ© mnvwqKv  

Av‡iv †UKwbK mg„× ms¯‹iY GLb evRv‡i ... 

01856 46 62 00 
Office: BTI Plaza-2, 95-Green Road Farmgate, Dhaka 
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 (iv) P(0, –y) Gi †¶‡Î:  = –


2 

 (v) P(x, y) Gi †¶‡Î:  = tan–1




y

x
  

 (vi) P(– x, y) Gi †¶‡Î:  =  – tan–1 




y

x
 = –  – tan–1 




y

x
  

 (vii) P( x,  y) Gi †¶‡Î:  =  + tan–1




y

x
= –  + tan–1




y

x
 

 (viii) P(x,  y) Gi †¶‡Î:  = 2 – tan–1




y

x
  or  – tan–1




y

x
  

 MEx 01 
 
 (4, 30) we›`yi Kv‡Z©mxq ’̄vbv¼ KZ? 

 Solve  awi, (4, 30) we›`ywUi Kv‡Z©mxq ’̄vbv¼ (x, y)  

  x = rcos = 4cos30 = 4. 3
2

 = 2 3 Ges 

 y = rsin = 4sin30 = 4.1
2

 = 2      

  wb‡Y©q ¯’vbv¼ (2 3, 2)  (Ans.)   
 MEx 02 

 
  (x

2 + y2)2 = 2a2 xy †K †cvjvi mgxKi‡Y cÖKvk Ki| 
 Solve  (x

2 + y2)2 = 2a2 xy ;     (r2)2 = 2a2 r cos. r sin    
  r2 = a22 sin cos    r2 = a2 sin 2  (Ans.) 
 

CONCEPT 02 `~iZ¡ m¤úwK©Z 

 (i) X- Aÿ n‡Z P (x, y) we›`yi `~iZ¡ = y   

 (ii) Y- Aÿ n‡Z P (x, y) we›` yi `~iZ¡ = x  

 (iii)  Kv‡Z©mxq ’̄vbv‡¼:  P(x1, y1) I Q(x2, y2) `ywU we›`y n‡j D³ 

we›`yØ‡qi ga¨eZx© ~̀iZ¡, PQ =    221
2

21 yyxx  GKK
 

 

 P(x1,y1) Q(x2,y2) 

PQ  
 (iv) †cvjvi ’̄vbv‡¼: P(r1, 1) I Q(r2, 2) `ywU we›`y n‡j D³ we›`yØ‡qi 

ga¨eZ©x `~iZ¡, )cos(rr2rrPQ 2121
2

2
2

1   GKK
 

 (v) P(a, b) I Q(a, c) Gi ga¨eZ©x ~̀iZ¡ PQ = |b – c|  
 (vi) P(a, b) I Q(c, b) Gi ga¨eZ©x ~̀iZ¡ = |a – c| 
 

 MEx 01 
 
 †Kvb we› ỳi †KvwU 3 Ges we›`ywUi `yiZ¡ (8, –6) we›`y n‡Z 15 GKK 

n‡j Gi fzR wbY©q Ki| 

 Solve  fzR x n‡j - 15)63()8x( 22 
     

 
 x2 

–16x + 64 + 81 = 225  
  x2 

–16x –80 = 0  x =  4, 20     fzR  4 ev 20 
 

CONCEPT 03 AbycvZ m¤úwK©Z 

(i)  A(x1, y1) Ges B(x2, y2) we›`yØ‡qi ms‡hvRK mij‡iLv‡K  C(x, y) we›`ywU 
m1 : m2 Abycv‡Z AšÍwe©f³ Ki‡j, 

 21

1221

mm

xmxm
x




 Ges  

21

1221

mm

ymym
y




  

(ii)  A(x1, y1) Ges B (x2, y2) we›`yØ‡qi ms‡hvRK mij‡iLv‡K C(x, y) we› ỳwU 

1m : 2m  Abycv‡Z ewnwe©f³ Ki‡j, 

 21

1221

mm

xmxm
x




 Ges

21

1221

mm

ymym
y




 . 

(iii)  A(x1, y1) Ges B (x2, y2) we›`yØ‡qi ms‡hvRK mij‡iLvi ga¨we›`y :  

 








 

2

yy
,

2

xx 2121  

(iv) A(x1, y1) Ges B(x2, y2) we›`yØ‡qi ms‡hvRK †iLv‡K x A¶ ev y Aÿ‡K   

k : 1 Abycv‡Z wef³ K‡i|  

 MEx 01 
 
 (3, –1) I (8, 9) we›`yØ‡qi ms‡hvRK †iLvsk X A¶ wK Abycv‡Z 

wef³ K‡i? 

 Solve  X-A¶ Øviv wef³Kvix AbycvZ 
m1

m2
 = –

y1

y2
 = –

–1
9  = 

1
9      

 A_©¨vr 1 : 9 Abycv‡Z AšÍwe©f³ K‡i Ans. 
 

CONCEPT 04 †ÿÎdj wbY©q m¤úwK©Z 

 

 Technique:   

  wÎfy‡Ri †¶Îdj: wÎfy‡Ri wZbwU kxl© we›`yi ’̄vbv¼ A(x1, y1), B (x2, y2), 
C(x3, y3) †`Iqv _vK‡j, wÎfy‡Ri †¶Îdj 

  ABC = 
1
2  |{(x1y2 + x2y3 + x3y1) – (x2y1 + x3y2 + x1y3)}| eM© GKK 

  †cvjvi ’̄vbvs‡Ki we› ỳ Øviv †ÿÎdj wbY©q msµvšÍ : 

 (r1, 1), (r2, 2) I (r3, 3) we›`yÎq Øviv MwVZ wÎfz‡Ri †ÿÎdj = 
1
2 {r1r2 

sin(1 – 2) + r2r3 sin(2 – 3) + r3r1 sin(3 – 1)}  

 D(x1, y1), E (x2, y2), F(x3, y3) h_vµ‡g wÎfzR ABC Gi evûÎ‡qi 

ga¨we›`y|  
 ABC wÎfzRwUi †ÿÎdj ABC = 4 DEF 

  PZzf©y‡Ri †¶Îdj: GKwU PZzf©y‡Ri PviwU kxl© we›`yi ’̄vbv¼ A (x1, y1),  
B(x2, y2), C(x3, y3), D(x4, y4) n‡j PZzfy©RwUi- 

  ABCD = 
1
2 |{(x1y2 + x2y3 + x3y4 + x4y1) – (x2y1 + x3y2 + x4y3 + 

x1y4)}| eM© GKK| 
 Note: i) †ÿÎdj memgq abvZ¥K n‡e| ii) Dc‡iv³ m~Î e¨envi K‡i 

PZyf©y‡Ri †ÿÎdj wbY©q Kivi Rb¨ kxl©we› ỳ ¸‡jvi µg we‡ePbv Ki‡Z n‡e|  

 eM©/mvgvšÍwi‡Ki †¶Îdj: GKwU eM© ev mvgšÍwiK‡K ỳBwU me©mg wÎfy‡R 

wef³ Kiv hvq| myZivs eM© ev mvgšÍwi‡Ki †¶Îdj = 2   ABC 

  C D 

B A A B 

C D D C 

B A 

D C 

B A 
 

 MEx 01 
 
  ABC G A(3, 3), B(–1, 5), C(4, –2) n‡j wÎfz‡Ri †¶Îdj 

wbY©q Ki? 

 Solve   ABC = 
2

1
 

33

24

51

33




 

 = 
2

1
[(15+2+12) – (–3+20–6)] = 

2

1
 (29 – 11) = 9 eM© GKK Ans. 

 

CONCEPT 05 wZbwU we› ỳ mg‡iL nIqv m¤úwK©Z 
 

  Technique:   
(i)  A (x1, y1), B(x2, y2) Ges C(x3, y3)  we›`yÎq mg‡iL ev GKB mij‡iLvi 

Dci Aew ’̄Z n‡j G‡`i mgš̂‡q MwVZ wÎf~‡Ri †¶Îdj k~b¨| 

  A_©vr  )yy(x)yy(x)yy(x
2

1
213132321  = 0 

 Note: wZbwU we›`yi mg‡iL n‡j Zv‡`i †h †Kvb ỳB †Rvov we› ỳi Xvj  

mgvb n‡e| 
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SELF TEST 

 
 

MCQ (12  1 = 12) 
 

01. x2 + y2 – by = 0 e„Ë Gi mgxKiY †cvjvi ’̄vbv¼ Gi gva¨‡g cÖKvk Ki‡j 

mgxKiYwU n‡e- 

 A. x = y sin B. r = b cos C. r = b sin D. r = b 
02. 2r sin2(/2) = 1 Gi Kv‡Z©mxq mgxKiY-  
 A. y2 = 1 +2x  B. y2 = 4(1– x) 
 C. y2 = 4(1+x)  D. x2 = 4(1+ y)  
03. P(6, 8), Q(4, 0) Ges R(0, 0) kxl©we› ỳwewkó wÎfz‡Ri †¶Îdj-  
 A. 32 Sq. units B. 16 Sq. units  C. 12 Sq. units D. 24 Sq. units 
04. †h we›`y (1, 4) Ges (9, 12) we› ỳØ‡qi ms‡hvMKvix †iLvsk‡K AšÍt ’̄fv‡e 

3t5 Abycv‡Z wef³ K‡i Zvi ’̄vbv¼-  
 A. (4, 2) B. (2, 4) C. (4, 2) D. (4, 2) 
05. (x, y), (2, 3) Ges (5, 1) GKB mij‡iLvq Aew ’̄Z n‡j- 

 A. 4x3y17 = 0 B. 2x+3y13 = 0 
 C. 3x+4y+17 = 0 D. 3x+4y17 = 0 
06. ACBO AvqZ‡¶‡Îi A I B kxl©we›`y h_vµ‡g x-A¶ I y-A‡¶i Dci 

Aew¯’Z Ges O g~jwe›`y| AB K‡Y©i mgxKiY 3x – y + 6 = 0 n‡j 

AvqZ‡¶‡Îi †¶Îdj KZ? 

 A. –12    B. 12 C. 1/6          D. 6  

07. †Kvb we› ỳi Kv‡Z©mxq ’̄vbvsK (1, 3) n‡j we›`ywUi †cvjvi ¯’vbvsK n‡e  
 A. (2, 120) B. (4, 240)  C. (1, 60) D. (0, 0)  
08. x-A‡¶i Dci Aew ’̄Z p we›`y †_‡K (0, 2) I (6, 4) we›`y ỳBwU mg ~̀ieZx© 

n‡j p we›`yi ’̄vbv¼ KZ?  
 A. (2, 0) B. (0, 2) C. (4, 0) D. (0, 4) 
09. †cvjvi ’̄vbv‡¼ GKwU eµ‡iLvi mgxKiY r2sin 2 = 36| eµ‡iLvwU 

Kv‡Z©mxq ’̄vbv‡¼ wb‡Pi †Kvb we›`y w`‡q hvq?  

 A. (4, 5)   B. (4,9)   C. (18, 2)  D. (3, 6)   
10. (7, 7) Ges (–5, –10) we›`y ỳBwUi ms‡hvM †iLvsk y-Aÿ‡K †Kvb 

Abycv‡Z †Q` K‡i? 

 A. 7:10  B. 10:7 
 C. 7:5  D. 5:7 
11. GKwU mvgvšÍwi‡Ki †KŠwYK we› ỳ¸wj (1, 1), (4, 4), (4, 8) Ges (1, 5) n‡j 

Gi †h †Kvb GKwU K‡Y©i •`N©¨ n‡e- 
 
 
 
 
 
 

 A.  3  B.  4 C.   D.  None of these 

12. (4, 5) Ges (6, 8) we›`y `yBwUi ms‡hvM †iLv‡K †h we›`ywU 4:3 Abycv‡Z 

ewnwe©f³ K‡i Gi ’̄vbvsK- 

 A. (47, 12) B. (34, -44) C. (12, 47) D. (12, 17)    
 

 

WRITTEN (4  2 = 8) 
 

01.  (1,  3) Gi †cvjvi ’̄vbv¼ KZ?  

02. r(1 + cos) = 2 †K Kv‡Z©mxq mgxKi‡Y cÖKvk Ki| 

03.  †h we›`y (1, 4) Ges (9, 12) we›`yØ‡qi ms‡hvMKvix †iLvsk‡K 

AšÍt¯’fv‡e 3:5 Abycv‡Z wef³ K‡i Zvi ’̄vbv¼ KZ? 

04. a Gi gvb KZ n‡j,  (a,  2  2a), (1 – a, 2a) Ges ( 4  a, 6  2a) 
we›`y wZbwU GKB mij‡iLvq Aew¯’Z n‡e? 

ANSWER ANALYSIS 
 

cÖkœ  DËi e¨vL¨v [MCQ] 

01 C 
x2 + y2 = by  (rcos)2 + (rsin)2 = brsin  
 r2 = brsin  r = bsin  

02 A 

2r sin2 





2
 = 1   

 r(1  cos) = 1    r = 1 + rcos    

 x2 + y2 = 1 + x     x2 + y2 = 1 + 2x + x2   
 y2 = 1 + 2x 

03 B 

wb‡Y©q wÎfz‡Ri †¶Îdj, 

=  )08(0)80(4)00(6
2

1


 

= )0320.(
2

1
 = 1

2
.|32| = 16 sq. units.  

04 A 

wb‡Y©q we›`yi ¯’vbv¼: 

 )2,4(
8

16
,

8

32

53

4.5)12.(3
,

53

1.59.3








 

















 

05 B 

we›`y wZbwU GKB mij †iLvq Aew¯’Z n‡j, Zv‡`i Øviv MwVZ 

wÎfz‡Ri †¶Îdj k~b¨ n‡e|  

   0)3y(5)y1(2)13(x
2

1
 2x+3y13 = 0 

06 B 

 3x – y + 6 = 0  3x – y = – 6  
x
–2 + 

y
6 = 1  

 AOB wÎfz‡Ri †ÿÎdj = 
1
2  –2  6 | = 6 eM© GKK  

 ACBO mvgvšÍwi‡Ki †ÿÎdj = 2  AOB = 2  6 = 12  

07 A 

r =     231
22
  

Ges  = tan1















1

3
=120   

 we›`ywUi †cvjvi ’̄vbv¼ (2, 120) 

08 C 

awi, x-A‡¶ p we›`yi ’̄vbv¼ p(x, 0);  

cÖkœg‡Z,        2222 406200  xx  

 x2 +4 = x2 12x+36+16  12x = 48 
 x =4  p we› ỳi ’̄vbv¼ (4, 0) 

09 D 
r2 sin2 = 36 
 r2. 2sin. cos = 36   rsin. rcos = 18   xy = 18 
 Option D Gi Rb¨ fzR I †KvwUi ¸Ydj 18 n‡e|  

10 C y Aÿ Øviv wef³Kvix AbycvZ  
m1

m2
 =  

x1

x2
 =  7

5
 = 

7
5  

11 C 

AC =  

BD =   

 GKwU K‡Y©i •`N©¨   

 

12 C 

wb‡Y©q we›`yi ¯’vbv¼  

 
















34

)5(384
,

34

4364
 (12, 47) 
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cÖkœ  e¨vL¨v [WRITTEN] 

01 

awi, (1,  3) we›`ywUi †cvjvi ’̄vbv¼ (r, ) ;   

r2 = x2 + y2 = (1)2 + ( 3)2 = 1 + 3 = 4  r = 2  

Avevi,  = 2  tan1 



 3

1    = 




2  

3
 = 5

3
     

 wb‡Y©q ¯’vbv¼ 




2 5

3
  (Ans.) 

02 

r(1 + cos) = 2     r + rcos = 2   

 x2 + y2 + x = 2   x2 + y2 = 2  x 
 x2 + y2 = 4  4x + x2

 [Dfq cÿ‡K eM© K‡i]     

 y2 = 4  4x    y2 =  4(x  1) hv wb‡Y©q Kv‡Z©mxq AvKvi| 

03 

x = 
3.9 + 5.1

3 + 5   x = 
27 + 5

8   x = 
32
8   x = 4 

y = 
3(12) + 5.4

3 + 5   y = 
 36 + 20

8   

 y = 
16

8   y = 2   (x, y) = (4, 2) (Ans.) 

04 

wZbwU we›`y GKB mij‡iLvq Aew¯’Z n‡j, Zv‡`i Øviv MwVZ wÎfy‡Ri 

†¶Îdj kyb¨ n‡e| A_©vr, 

      a22a26a1a26a2a
2

1

  0a2a22)a4(   

 8a2 + 4a – 4 = 0     2a2 + a 1 = 0    2a2 + 2a  a 1= 0   

 (2a 1) (a + 1) = 0    
2

1
,1a   

 

 
 
 

 

 

mij‡iLv 
STRAIGHT LINE 

 

Aa¨vq-03 

cÖ_g cÎ 

 

 

 

 

SURVEY TABLE 
 

TOPICS MAGNETIC DECISION  [hv co‡e] VVI 

CONCEPT-01 mij‡iLvi e¨vL¨vg~jK MvwYwZK mgm¨v  

CONCEPT-02 Xvj AvK…wZi mij‡iLvi mgxKiY  

CONCEPT-03 j¤^‡iLvi mgxKiY wbY©q msµvšÍ  

CONCEPT-04 mgvšÍivj †iLvi mgxKiY wbY©q msµvšÍ  

CONCEPT-05 `~iZ¡ m¤úwK©Z  

 
 

cÖv_wgK Z_¨ 
 

 

 mij‡iLv: GK †mU we›`y GKwU wbw`©ó c_ cwiµgYKv‡j hw` KLbB w`K 

cwieZ©b bv K‡i, Zvn‡j we›`y †mUwUi mÂvic_‡K mij‡iLv e‡j| 

CONCEPT 01 mij‡iLvi e¨vL¨vg~jK MvwYwZK mgm¨v 
 

 mij‡iLvi Av`k© mgxKiY nj: ax + by + c = 0 
 Av`k© mij‡iLvi mgxKi‡Yi •ewkó¨:  

(i) mij‡iLvi mgxKib GK/`yB PjK wewkó GKgvwÎK A_©¨r ax + by + c = 0 
(mij‡iLvwU GKNvZ wewkó)| 

(ii) xy hy³ †Kvb c` _vK‡e bv (xy Gi mnM k~b¨)|     

(iii) a = 0 n‡j, ‡iLvwU X A‡¶i mgvšÍivj n‡e| 

(iv) b = 0 n‡j, ‡iLvwU Y A‡¶i mgvšÍivj n‡e|       

(v)  c = 0 n‡j,  ‡iLvwU gyjwe›`yMvgx mij‡iLv n‡e|  

(vi) x A‡¶i mgvšÍivj ev y- A‡ÿi Dci j¤^ †iLvi mgxKiY, y = b 
(vii) y A‡¶i mgvšÍivj ev x- A‡ÿi Dci j¤^ †iLvi mgxKiY, x = a 
  GKwU K_v bv g‡b ivL‡jB bv, Ò†h A‡ÿi mgvšÍivj ej‡e mgxKi‡Yi g‡a¨ 

†mB PjK _vK‡e bv|Ó 

i) x A‡ÿi  mgxKib : y= 0  [Av`k© mgxKi‡b a = 0, b  0, c= 0 n‡Z nq] 

ii) Y A‡ÿi  mgxKib : x = 0 [Av`k© mgxKi‡b a  0, b = 0, c = 0 n‡Z nq] 

 Xvj AvK…wZi mij‡iLvi mgxKiY: Y A¶ †_‡K GKwU wbw ©̀ó Ask †Q` K‡i 

Ges X-A‡¶i mv‡_ abvZ¥K †KvY Drcbœ K‡i Giƒc mij‡iLvi mgxKiY, y = 
mx + c  

(i)  mij‡iLvwUi Xvj = m  
(ii)  m me©`vB mmxg| 
(iii) c = 0 n‡j mij‡iLvwU gyjwe›`yMvgx Ges mij‡iLvwUi mgxKiY, y = mx  
(iv) c n‡”Q y-A¶ †_‡K KwZ©Z As‡ki cwigvY| 

(v)  y Aÿ n‡Z †Qw`Z Ask abvZ¥K n‡j †iLvwU DaŸ©Mvgx Ges FYvZ¥K n‡j 

†iLvwU wb¤œMvgx| 
 

 MEx 01 
 
 x = 2, x = 4, y = 4 Ges y = 6 †iLv Øviv MwVZ eM©‡¶‡Îi KY©Ø‡qi 

mgxKiY †ei Ki| [DU. 19-20] 

 Solve  AC K‡Y©i mgxKiY, 
x – 2
2 – 4 = 

y – 4
4 – 6 

  x – 2 = y – 4       x – y + 2 = 0 

  BD K‡Y©i mgxKiY, 
x – 4
4 – 2 = 

y – 4
4 – 6   

  
x – 4

2  = 
y – 4
–2     

  – x + 4 = y – 4 
  x + y – 8 = 0 

 
D(2,6) 

A(2,4) B(4,4) 

C(4,6) 

y=4 

y=6 

x=4 x=2 Y 

Y 

X X 
O 

 

 

CONCEPT 02 Xvj AvK…wZi mij‡iLvi mgxKiY 
 

 mij‡iLvi Xvj: †Kvb mij‡iLv X-A‡¶i abvZ¥K w`‡Ki mv‡_ †h †Kvb 

Drcbœ K‡i Zvi wÎ‡KvbwgwZK tangent †K mij‡iLvi Xvj e‡j| Xvj‡K m 

Øviv m~wPZ Kiv nq| 

(i)  †Kvb mij‡iLv x A‡¶i abvZ¥K w`‡Ki mv‡_  †KvY Drcbœ Ki‡j Xvj, m 
= tan  

 Note: tan FYvZ¥K n‡j x-A‡ÿi mv‡_ Drcbœ wb‡Y©q †KvY = 180 – || 

(ii) †Kvb mij‡iLv ax + by + c = 0 Gi Xvj, m =  
x-Gi mnM

y-Gi mnM
  

(iii) ax + by + c = 0 †iLvi j¤̂ †iLvi Xvj = 
y Gi mnM

x Gi mnM
 

(iv) `yBwU wbw`©ó we›`y (x1, y1) I  (x2, y2) Mvgx mij‡iLvi Xvj  

 = 

†KvwUØ‡qi AšÍi

fzRØ‡qi AšÍi
 = 

21

21

xx

yy




= 

12

12

xx

yy




 

(v) GKwU mij‡iLvi Xvj m Ges mij‡iLvwU (x1, y1) we›`y w`‡q †M‡j 

mij‡iLvwUi, yy1 = m(xx1)   

wwØØZZxxqq  AAsskk::  mmiijj‡‡iiLLvvii  mmggxxKKiiYY
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(vi) ̀ yBwU wbw`©ó we›`yMvgx mij‡iLvi mgxKiY wbY©q : 

  (x1, y1) I (x2, y2) we›`yMvgx mij‡iLvi 

  mgxKiY,

21

1

21

1

yy

yy

xx

xx









   

  gyjwe›`y (0, 0) I (x1, y1) we›`yMvgx mij‡iLvi mgxKiY, 

11 y

y

x

x
  

(vii) j¤^ AvK…wZi mij‡iLvi Av`k© mgxKiY, xcos + ysin = p  
 †hLv‡b, p g~jwe›`y †_‡K mij‡iLvi Dci Aw¼Z j¤̂ •`N©¨ Ges D³ j¤^ x 

A‡¶i abvZ¥K w`‡Ki m‡½ †h †KvY Drcbœ K‡i  ZvB wb‡ ©̀k K‡i| 

 

 MEx 01 
 
 g~j we›`y †_‡K j‡¤̂i •`N©¨ 2 GKK Ges x A‡ÿi mv‡_ 45 †KvY 

Drcbœ K‡i †iLvwUi mgxKiY KZ? 

 Solve  xcos45 + ysin45 = 2     x

2
 + y

2
 = 2   x + y = 2 2 

 MEx 02 
 
  y = 4x + 3 mij‡iLvwUi Xv‡ji gvb KZ? 

 Solve  y  4x  3 = 0 Gi Xvj m =  4
1

 = 4 

 

CONCEPT 03 j¤^‡iLvi mgxKiY wbY©q msµvšÍ 

 

  Technique:  ax + by + c = 0 ‡iLvi Dci j¤^ Ges (x1,y1) we›`yMvgx 

mij‡iLvi mgxKiY: b(x  x1)  a(y  y1) = 0 
   ax + by + c = 0  ‡iLvi j¤̂ ‡iLvi mgxKiY, bx  ay + k = 0 
 

 MEx 01 
 
 †h mij‡iLv (2, –1) we› ỳMvgx Ges 3x + 7y – 2 = 0 †iLvi Dci j¤̂ 

Zvi mgxKiY wbY©q Ki| 
 Solve  3x + 7y – 2 = 0 †iLvi Dci j¤̂ ‡iLvi mgxKiY 7x – 3y + k = 0 
 hv (2, –1)  we› ỳMvgx|    k = –7  2 + 3(–1) = –14 – 3 = –17 
  j¤^‡iLvwU n‡e 7x – 3y – 17 = 0 Ans. 
 

CONCEPT 04 mgvšÍivj †iLvi mgxKiY wbY©q msµvšÍ 
 

  Technique:  ax + by + c = 0 †iLvi  mgvšÍivj Ges (x1, y1) we›`yMvgx 

mij‡iLvi mgxKiY: a(x  x1) + b(y  y1) = 0   

  ax + by + c = 0  †iLvi  mgvšÍivj ‡iLvi mgxKiY, ax + by + k = 0 
 

 MEx 01 
 
 y  8x + 2 = 0 mij‡iLvi mgvšÍivj Ges (3, 2) we› ỳ w`‡q AwZµg 

K‡i Ggb GKwU mij‡iLvi mgxKiY- 

 Solve  5y  8x + 2 = 0 mij‡iLvi mgvšÍivj †iLvi mgxKiY  

 5y – 8x + k = 0 .......... (i) 
 hv (3, 2) we› ỳ w`‡q AwZµg K‡i  5.2 – 8.3 + k = 0  k = 14 
 k Gi gvb (i) bs G ewm‡q cvB, 5y – 8x + 14 = 0 

 

CONCEPT 05 `~iZ¡ m¤úwK©Z 
 

 Technique:   

(i) (x1, y1) we›`y n‡Z ax + by + c = 0 †iLvi j¤̂ `yiZ¡ =

22

11

ba

cbyax



  

 Note: †h †Kvb cÖKvi ỳiZ¡ memgqB abvZ¥K n‡e, Z‡e ỳiZ¡ w`‡q †Kvb 

ARvbv gvb †ei Ki‡Z ej‡j †m‡¶‡Î ỳiZ¡  ỳ‡UvB n‡e|  

(ii) ax + by + c1 = 0 Ges ax + by + c2 = 0 mgvšÍivj †iLvØ‡qi ga¨eZ©x 

`yiZ¡ = 
22

21

ba

cc



    

 Note: Dfq mgxKi‡Y x Ges y Gi mnM¸‡jv mgvb n‡j ỳwU mgvšÍivj 

mij‡iLvi ga¨eZ©x ỳiZ¡ wbY©‡q DcwiD³ myÎwU e¨envi Kiv hv‡e|  

 Technique:  ax + by + c1 = 0 †iLvi mv‡_ mgvšÍivj Ges d GKK 
`yieZ©x †iLvi mgxKiY n‡e ax + by + c2 = 0 GLv‡b c2= c1  d  

22 ba   

(iii) `ywU mij‡iLvi mnM mgvb bv n‡j, wKš‘ mij‡iLvØq mgvšÍivj n‡j 

†iLvØ‡qi ga¨eZ©x ỳiZ¡ wbY©q : 

 Step 1: a1x + b1y + c1 = 0 Ges a2x + b2y + c2 = 0 ‡iLvØq mgvšÍivj 

n‡j G‡`i ga¨eZ©x ỳiZ¡- wbY©‡qi †¶‡Î gyjwe›`y n‡Z modulus Qvov †iLv 

`ywUi ỳiZ¡ h_vµ‡g- 
2

1
2

1

1
1

ba

c
d


 Ges  

2
2

2
2

2
2

ba

c
d


 wbY©q 

Ki‡Z n‡e| 

 Step 2: Gici 21 dd  †ei Ki‡Z n‡e| 

 

 MEx 01 
 
 (2, 1) we› ỳ n‡Z 4x  3y + 1 = 0 mij‡iLvi Dci Aw¼Z j‡¤̂i 

•`N©¨ wbY©q Ki| 

 Solve  wb‡Y©q j‡¤^i •`N©̈  d n‡j, d = 
916

138

)3(4

11.3)2(4
22 






 = 2 

 

 

 
SELF TEST 

 
 

MCQ (12  1 = 12) 
 

01. (3, –6) we› ỳMvgx Ges y-A‡¶i mgvšÍivj †iLvi mgxKiY †KvbwU?   

 A. x = –6 B. y = –6 C. x = 3 D. y = 3 
02. y = x + 4 Ges y = x †iLvØ‡qi j¤^ ~̀iZ¡- 

 A. 4 GKK  B.  2 2 GKK    C. 2 GKK    D.  4 2 GKK 
03. GKwU †iLv x A‡¶i mv‡_ 225 †KvY Drcbœ K‡i| †iLvwU Øviv y A¶ 

†_‡K KwZ©Z As‡ki cwigvb 2 n‡j Gi mgxKiY wK?   

 A. y = x – 2 B. y = z – x  C.  y = x+ 2   D. y = x   
04. 5x7y15=0 mij‡iLvi Dci j¤^ Ges (2, 3) we› ỳMvgx mij‡iLvi 

mgxKiY n‡e-   

 A. 7x5y29=0  B. 5x7y31=0   
 C. 5x+7y+11=0  D. 7x+5y+1=0   
05. y = mx + c mgxKi‡Y m > 0 n‡j, mij‡iLvwU x-A‡ÿi abvZ¥K w`‡Ki 

mv‡_ wK ai‡Yi †KvY •Zix Ki‡e?  
 A. mij‡KvY  B. mg‡KvY 

 C. ¯’~j‡KvY  D. m~²‡KvY  

06.  y = – 5x + 9 †iLvi mv‡_ j¤̂ †iLvi bwZ-   

 A. 5 B. –5    C. 
1
5 D. – 

1
5

 
07. 4y = 3(x – 4) Ges 4y = 3(x – 1) mgvšÍivj †iLv ỳBwUi ga¨eZ©x  

`yiZ¡ n‡e-      
 A. 9/5 B. 5/9 C. 3/5  D. 1/5 
08. (3,-1) I (4,-2) we› ỳØ‡qi ms‡hvM †iLv x A‡ÿi mv‡_ KZ †KvY  

Drcbœ Ki‡e?     
 A.  300

 B.  750
 C.  1050 D.  1350 

09. GKwU mij‡iLvi mgxKiY †ei Ki hv (3,6) we› ỳ w`‡q Mgb K‡i Ges g~j 

we›`y †_‡K hvi ~̀iZ¡ 6 GKK|  
 A.  4x+3y-30=0  B.  4x-3y-30=0 
 C.  3x+4y-30=0  D.  None of these 
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10. gyjwe› ỳ n‡Z GKwU †iLvi Dci AswKZ j‡¤̂i •`N©¨ 2-Ges †iLvwU x A‡¶i 

abvZ¥K w`‡Ki mv‡_ 45 †KvY Dcbœ K‡i _vK‡j Zvi mgxKiY- 

 A. x + y = 2    B. x + y = 2 2 
  C. x + y = 2   D. x + y = 4   
11. x + y = 0 mij‡iLvi Dci j¤̂ Ges gyjwe›`yMvgx †iLvi mgxKiY †KvbwU?  

 A. x + y = 1  B. x + y = – 1 C. x – y = 1 D. x – y = 0  
12.  wb‡Pi †Kvb mij †iLvwU (4, –3) we›`y w`‡q hvq Ges 2x + 11y – 2 = 0 

†iLvi mgvšÍivj nq? 

 A. 11x + 2y = 25    B. 11x + 2y + 25 = 0 
 C. 2x + 11y + 25 = 0    D. 2x + 11y = 25  

 
 

WRITTEN (4  2 = 8) 
 

01. x – 2y = 1 †iLvi mgvšÍivj w`‡K 2x + 3y = 14 †iLv n‡Z (3, 5) we›`yi 

`~iZ¡ KZ GKK? 

02. x = 6 mij‡iLvi Xvj Ges x A‡ÿi mwnZ KZ †KvY Drcbœ K‡i wbY©q Ki| 

03. (1,–2) we›`y n‡Z 7
1
2 GKK ~̀ieZx© Ges 3x+4y=7 ‡iLvi mgvšÍivj 

(Parallel) †iLvmg~‡ni mgxKiY wbY©q Ki| 

04. (6, 3), (8, 1) we› ỳØ‡qi ms‡hvRK †iLvi j¤̂wØLÛ‡Ki mgxKiY wbY©q Ki| 
 

ANSWER ANALYSIS 
 

cÖkœ  DËi e¨vL¨v [MCQ] 

01 C 
y A‡ÿi mgvšÍivj n‡j x = a nq| 

∵ (3,  6)  we›`yMvgx   x = 3 

02 B 
y = x + 4   x  y + 4 = 0 Ges y = x   x  y = 0 

 †iLvØ‡qi ga¨eZ©x ~̀iZ¡ = 






4  0

12 +( 1)2
= 




4

2
 = 2 2   

03 C 
Xvj m = tan 225 = tan(180 + 45) = tan45 = 1 
y Aÿ †_‡K KwZ©Zvs‡ki cwigvY c = 2  
 mij‡iLvi mgxKiY: y = mx + c   y = x + 2 

04 D 

cÖ̀ Ë 5x7y15= 0 †iLvi Dci j¤^ Giƒc †iLvi mgxKiY, 

7x+5y+k=0 --- (i)   
 (i) †iLvwU (2, 3) we› ỳ w`‡q hvq, 

 7. 2+5.(3)+k =0 ev, k =1   
 wb‡Y©q mgxKiY, 7x+5y+1 = 0 

05 D 

y = mx + c  
m > 0 n‡j  m~²‡KvY ;  m < 0 n‡j  ’̄~j‡KvY 

m = 0 n‡j  x A‡ÿi mgvšÍivj/y A‡ÿi Dci j¤̂ 

m =  n‡j  x A‡ÿi Dci j¤̂/ y A‡ÿi mgvšÍivj 

06 C 

y = – 5x + 9 ‡iLv‡K y = mx + c ‡iLvi mv‡_ Zzjbv K‡i cvB, m 
= – 5   

 j¤̂ †iLvi bwZ = 
1
5  

07 A 

4y = 3(x – 4) 
 3x – 4y – 12 = 0 .......... (i)  Ges 4y = 3(x – 1) 
 3x – 4y – 3 = 0 ......... (ii) 
(i) I (ii) bs mgvšÍivj †iLvØ‡qi ~̀iZ¡ 

= 




– 12 – (–3)

32 + (–4)2  = 



–9

5 = 
9
5 

08 D Xvj, tan   1350
 

cÖkœ  DËi e¨vL¨v [MCQ] 

09 A 

mgxKiY: y-6 = m(x-3) 

   3m2+4m= 0; m=0,  4
3
  

 (m=0) n‡j y-6= 0, m =  4
3

 n‡j 4x+3y-30=0 

10 A 
x cos45 + y sin45 = 2 

 
x

2
 + 

y

2
 = 2  

x
2 + 

y
2 = 1  x + y = 2 

11 D 

cÖ̀ Ë mij‡iLv x + y = 0 Gi Xvj –1.  
myZivs wb‡Y©q mij‡iLv cÖ`Ë †iLvi j¤^ e‡j Xvj n‡e 1.  
 wb‡Y©q gyjwe›`yMvgx †iLvi mgxKiY, y = mx 
ev, y =  1.x  ev, x – y = 0   

12 C 
(4, –3) we› ỳMvgx 2x + 11y – 2 = 0 †iLvi  

mgvšÍivj †iLvi mgxKiY : 2(x – 14) + 11(y + 3) = 0 
 2x – 8 + 11y + 33 = 0   2x + 11y + 25 = 0 

 

cÖkœ  e¨vL¨v [WRITTEN] 

01 

(3, 5) we›`yMvgx x – 2y = 1 †iLvi mgvšÍivj mij‡iLvi mgxKiY, 

x – 3 – 2(y – 5) = 0 
 x – 2y + 7 = 0 
 2x – 4y + 14 = 0 .......... (i) 
I 2x + 3y – 14 = 0 ......... (ii) 

  (1,4) 
(3,5) 

x – 2y = 1  

(i) – (ii)  – 7y + 28 = 0  y = 4    x = 1 †Q`we›`y (1, 4) ;  

wb‡Y©q `~iZ¡ = (3 – 1)2 + (5 – 4)2 = 5 

02 
Xvj = –  

1
0 =  [∵ y hy³ †Kvb c` †bB]  

x A‡ÿi mwnZ Drcbœ †KvY  n‡j, tan =    = 90 

03 

3x + 4y = 7 †iLvi mgvšÍivj †iLvi  

mgxKiY 3x + 4y + k = 0 .......... (i) 

(i) bs †iLv n‡Z (1, –2) we› ỳi `~iZ¡ = 




3.1 + 4(–2) + k

32 + 42   kZ©g‡Z, 





3 – 8 + k

5 = 7 
1
2     

k – 5
5  =  

15
2   2k – 10 =  75    

 k = 
85
2 , – 

65
2  

 wb‡Y©q †iLv mg~‡ni mgxKiY- 3x + 4y + 
85
2  = 0 

 6x + 8y + 85 = 0 Ges 3x + 4y – 
65
2  = 0  6x + 8y = 65 

04 
(6, 3), (8, 1) we› ỳØ‡qi ms‡hvRK †iLvi Xvj –1   j¤̂ †iLvi Xvj 1 
we›`yØ‡qi ms‡hvRK †iLvi ga¨we›`y (7, 2) 
j¤^ wØLÛ‡Ki mgxKiY, y – 2 = 1 (x – 7)  x – y – 5 = 0 

 
 

mKj K…wl wek¦we`¨vjq fwZ©i AcÖwZØ›Øx mnvwqKv- 
  

 
 

ÒZzwg AvR‡Ki w`bwUi mØ¨envi Ki †`L‡e AvMvgx w`bwU 

Aek¨B my›`i n‡e|Ó ................†jLK 
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†fŠZ RMr I cwigvc 
PHYSICAL WORLD & MEASUREMENT 

 

Aa¨vq-01 

cÖ_g cÎ 

 

TOPICS MAGNETIC DECISION  [hv co‡e] VVI 

Concept-01 fvwY©qvi aªæeK I jwNô MYb wbY©q msµvšÍ  
Concept-02 ÎæwU msµvšÍ  
Concept-03 cwigv‡ci m~Îvejx msµvšÍ  

 
 

ZË¡xq Ask 

 

Name Symbol Value with unit 
k~b¨ gva¨‡g Av‡jvi †eM c = ( 00)

1 3  108ms1 

Ak^ ÿgZv H.P 1hp = 746W = 550ft-lbs1 

AwfKl©R Z¡iY g 9.8ms2 = 980cms2 = 32fts2 
gnvKl©xq aªæeK G 6.673  10–11 Nm2kg2 

f~-c„‡ô gyw³‡eM Ve 11.2kms1 

c„w_exi fi Me 6  1024kg 
c„w_exi e¨vmva© Re 6.4  106m 

m~‡h©i fi Ms 2  1030kg 
B¯úv‡Zi Bqs ¸YvsK Ys 2  1011Nm2 
cqmb AbycvZ  1   < 0.5 
M¨vm aªæeK/mve©Rbxb M¨vm aªæeK R 8.314 Jmol1k1 

‡evëRg¨vb aªæeK k 1.38  1023JK1 

A¨v‡fv‡M‡Wªv msL¨v NA 6.023  1023mol1 

B‡j±ªb †fvë eV 1.610–19J 
GK cvigvYweK fi amu 1.6610–27kg 
wbðj B‡j±ª‡bi fi me 9.110–31kg 
cø̈ vsK aªæeK h 6.6310–34Js 
GK Kzix curie 3.7  1010decay/s 
k~b¨ ’̄v‡bi Zwor †f`b‡hvM¨Zv 0 8.854  10–12 C2N1m2 
k~b¨¯’v‡bi †PŠ¤̂K cÖ‡ek¨Zv 0 4  10–7TmA1 

‡evi cÖ_g Kÿc‡_i kw³ E1 –13.6eV 

nvej aªæe‡Ki hyw³m½Z gvb H 17kms1 per million light year 
1 X-ray Unit X.U 10–13m 

 

 ivwk cwigvc‡Ki wewfbœ hš¿:  

welq h‡š¿i bvg welq h‡š¿i bvg 

evqyi Pvc cwigvcK hš¿ e¨v‡ivwgUvi 
wbDwK¬qv‡mi kw³ 

Kv‡R jvMv‡bvi hš¿ 
wiq¨v±i 

DòZv ev ZvcgvÎv 

cwigvcK hš¿ 
_v‡g©vwgUvi f~wgK¤ú gvcvi hš¿ wmm‡gvMÖvd 

evqy‡Z Rjxq ev‡®úi 

cwigvY cwigvcK hš¿ 
nvB‡MÖvwgUvi 

M¨v‡mi Pvc wbY©qKvix 

hš¿ 
g¨v‡bvwgUvi 

 wewfbœ †fŠZ ivwki ms‡KZ, GKK I gvÎv: 

bvg Terminology 
Gm.AvB GK‡K 

(evsjv bvg) 
GKK gvÎv 

fi‡eM momentum 
wK‡jvMÖvg-  

wgUvi/ †m‡KÛ 
kgms–1 MLT–1 

ej force wbDUb kgms–2 MLT–2 

bvg Terminology 
Gm.AvB GK‡K 

(evsjv bvg) 
GKK gvÎv 

KvR, kw³ work, energy Ryj (J) N.m ML2T–2 

¶gZv power IqvU (W) J.s–1 ML2T–3 

NbZ¡ density wK‡jvMÖvg/wgUvi
3
 kgm–3 ML–3 

Zvc aviY ¶gZv Heat capacity Ryj/‡Kjwfb J.k–1 ML2T–2– 1 

Av‡cw¶K 

Zvc 
Specific heat 

Ryj/ wK‡jvMÖvg 

‡Kjwfb 
J.kg–1k–1 L2T–2– 1 

`xcb ZxeªZv 
Luminous 
intensity 

K¨v‡Ûjv cd J 

Zwor ZxeªZv Electric intensity wbDUb/Kzj¤^ N.C–1 MLT–3I–1 

Zwor wefe Electric potential †fvë J.C–1 ML2T–3I–1 

‡iva Resistance IÕg () V.A–1 ML2T–3I–2 

Av‡cw¶K ‡iva Specific resistance IÕg-wgUvi  - m ML3T–3I–2 

cwievnxZv Conductance wm‡gÝ V.A–1 M–1L–2 T3I2 
 

 hv‡`i gvÎv mgxKiY GKB [ML2T–2
]: ejvB‡qi fvB UvKv †`q kw³ KvKv‡K| 

ejvB‡qi fvB UvKv ‡`q kw³ KvKv‡K 

     

e‡ji åvgK UK© Ø‡›Øi åvgK kw³ KvR 

 

Avwe®‹vi/gZvgZ weÁvbx 

c„w_ex †Mvj e‡j gZ †`b| wMÖK `vk©wbK 

cx_v‡Mvivm 

cigvYy AwefvR¨ (Atomas) wKš‘ wesk kZvãxi weÁvbxiv 

†`Lv‡jb cigvYy wefvR¨| 

†W‡gvwµUvm 

wjfvi, cyj  Pvjbvi m~Î Avwe®‹vi K‡ib Ges Amg KwVb 

e¯‘i NbZ¡ wbY©‡qi m~Î Avwe®‹vi K‡ib| 

†Mvjxq `c©Y e¨envi K‡i m~h© iwk¥i mvnv‡h¨ Av¸b 

aiv‡bvi †KŠkj †ei K‡ib| 

wMÖK weÁvbx 

AvwK©wgwWm 

e ‘̄i cZ‡bi wbqg Avwe®‹vi I w̄ ’wZwe` v̈i wfwË ’̄vcb K‡ib| 

nvej †Uwj‡¯‹vc w`‡q MÖ‡ni MwZ ch©‡eÿY K‡ib| 

BZvjxq weÁvbx 

M¨vwjwjI 

1687 mv‡j Zvi wek̂ bw›`Z MÖš’ Philosophiae 
Naturalis Principia Mathematica cÖKvwkZ nq †hLv‡b 

wZwb me©Rbxb gnvKl© m~Î I MwZi wZbwU m~Î cÖ̀ vb K‡ib; 

wZwb Av‡jvi KwYKv Z‡Ë¡i cÖe³v;  

MwY‡Zi bZzb kvLv K¨vjKzjvm Avwe®‹vi K‡ib| 

Bs‡iR weÁvbx 

wbDUb 

m~h©MÖnY m¤úwK©Z fwel¨r evYxi Rb¨ weL¨vZ| †_wjm 

†mŠi‡Kw›`ªK Z‡Ë¡i aviYv †`b| †Kvcvwb©Kvm 

ev®ú BwÄb Avwe®‹vi †Rgm IqvU 

 

  •`‡N©¨i ÿz`ª GKK: 

1 G¨vs÷ªg (Å) = 10–8  
†mwg = 10–10

 wgUvi 

1 Av‡jvK ermi (ly) = GKeQ‡i Av‡jv‡Ki AwZµvšÍ ~̀iZ¡  

= 9.42  1015
 wgUvi = 5.865  1012

 gvBj = 9.42  1012km 

1 cvi‡mK (pc) = 3.083  1013
 wK‡jvwgUvi 

 •`N©¨:    

 1  BwÂ = 2.54 cm 
 1 m = 39.37 inch = 3.28 feet  
  1 mile = 1760 MR 

 5280 feet = 1609.76m = 1.61 km 
 1 km = 0.62 mile 
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 kw³i GKK:  
 1 joule = 1 Nm = 107 dyne.cm = 107 erg  
 1 eV (B‡jKUªb †fvë) = 1.6  10–19J 

 hvwš¿K ÎæwU g‡b ivLvi †KŠkj: kvcjv 

kv c jv 

   

k~b¨ ÎæwU wcQU ÎæwU †j‡fj ÎæwU 

 
 

MvwYwZK Ask 

 

CONCEPT
 
01  fvwb©qvi aªæeK I jwNô MYb wbY©q msµvšÍ

 

 m~Î 
 fvwb©qvi aªæeK: fvwb©qvi aªæeK (V.C) = 

s
n  

 = 
g~j †¯‹‡ji ÿz`ªZg GK fv‡Mi ÿz`ªZg •`N©̈  1(mm)

 fvwY©qvi †¯‹‡ji fvMmsL¨v
 ;   

 jwNô MYb (L.C) = 
cxP (e„ËvKvi †¯‹‡ji GKevi N~Y©‡b •iwLK miY)

e„ËvKvi †¯‹‡ji fvM msL¨v
 

 

 MEx 01 
 
 GKwU fvwY©qvi K¨vwjcv‡m©i fvwY©qvi †¯‹‡j 50wU fvM Av‡Q, hv cÖavb 

†¯‹‡ji 49 fv‡Mi mv‡_ wg‡j hvq| fvwY©qvi aªæeK KZ? [cÖwZ cm G 

cÖavb †¯‹‡j 20wU fvM] 

 Solve  VC = 

1
20
50 cm = 10–3cm = 10–3  104

 = 10 

 

CONCEPT
 
02  ÎæwU msµvšÍ

 

 m~Î 
     Av‡cwÿK ÎæwU = 

e
–x
        

    kZKiv ÎæwU = 
e
–x
  100%;   

    AvbycvwZK ÎæwU = 
cÖK…Z gvb – cÖvß gvb

cÖK…Zgvb
  100%  

    cig ÎæwU = cÖK…Zgvb – cÖvß gvb| 
 

 ASPECT SUPER TRICKS: 
   % AvqZb ÎæwU = 3 × % •`N©¨ ÎæwU 

   % †ÿÎdj ÎæwU = 2 × % •`N©¨ ÎæwU 

   % cwiwa ÎæwU = % •`N©¨ ÎæwU 

 Note: •̀ N©¨ ÎæwUi cwie‡Z© e v̈m ev e v̈mva© ÎæwU _vK‡jI GKB m~Î cÖ‡hvR¨ n‡e| 

 MEx 01 
 
 †Mvj‡Ki e¨vmva© r = (5.3  0.1)m n‡j AvqZb wbY©‡qi kZKiv 

ÎæwU KZ?  

 Solve  (i)  
r
r   100% = 

0.1
5.3  100% = 1.886%   

  (ii) V = 
4
3r3; 

v
v  = 3  

r
r  = 3  1.886% = 5.66% 

 Shortcut:  
0.1
5.3  3  100% = 5.66% 

 

CONCEPT
 
03  cwigv‡ci m~Îvejx msµvšÍ

 

 m~Î 
 †Mvj‡Ki m~Î:   

   c„ôZ‡ji †ÿÎdj = 4r2   

   †ù‡ivwgUv‡ii eµZvi e¨vmva©, R = 
d2

6h + 
h
2 

 
  
†Mvj‡Ki AvqZb, V = 

4
3r3 

   wmwjÛv‡ii AvqZb, V = r2l 

   cvB‡ci cÖ¯’‡”Q‡`i †ÿÎdj, A = r2 =  


d

2

2

 = 
1
4 d2 

 MEx 01 
 
 GKwU wmwjÛv‡ii •`N©¨ 

7
22  wgUvi| hw` Dnvi AvqZb 16m3

 nq 

Zvn‡j Dnvi e¨vm KZ n‡e? 

 Solve  wmwjÛv‡ii AvqZb, r2l     r2l = 16    
22
7 .r2 

7
22 = 16  

  r2 = 16  r = 4    e¨vm,  d = 2r = 2  4 = 8m 
 

 

 
SELF TEST 

 
 

MCQ (12  1 = 12) 
 

01. ¯Œz-MR Øviv b~¨bZg KZ ~̀iZ¡ gvcv hv‡e? 

 A. 1mm B. 0.01 mm C. 0.1 mm D. h‡š¿i b~¨bv¼  

02. GKwU ø̄vBW K v̈wjcv‡m©i cÖavb † ‹̄‡ji ¶z ª̀Zg GK N‡ii gvb 1mm g~j † ‹̄‡ji 

99 fvM fvwb©qvi † ‹̄‡ji 100 fv‡Mi mgvb| fvwb©qvi aªæe‡Ki gvb KZ?  

 A. 0.01 B. 0.001 C. 0.1 D. 0.0001 
03. †fjv‡UvwgUvi Øviv cwigvcb Kiv nq-  
 A. Z¡iY   B. †eM C. g›`b  D. fi‡eM 

04. GKwU e„ËvKvi PvKwZi cwigvc¨ e¨vmv&a© R = 5.0  0.1 n‡j †ÿÎd‡ji 

kZKiv ÎæwU KZ?  

 A. 1% B. 3% C. 4% D. 5% 
05. †eM, Z¡iY, ej, KvR, ÿgZv I kw³i gvÎv h_vµ‡g-  

 A. LT–1, LT–2, MLT2, ML2T–2, ML2T–3, MLT–2  
 B. LT–1, LT–2, MLT2, ML2T–2, ML2T–3, ML2T–2  
 C. LT–1, LT–2, MLT–2, ML2T–2, MLT–3, ML2T–2  
 D. LT–1, LT–2, MLT–2, ML2T–2, ML2T–3, ML2T–2 
06. †Kv‡bv †Mvjxq Z‡ji eµZvi e¨vmva© wbY©q Kivi Rb¨ †Kvb mgxKiYwU 

e¨eüZ nq?  

 A. R = 
d
h + 

h
2 B. R = 

d2

2  + 
h
2 C. R = 

d2

6h + 
h
2 D. R = 

d2

12 + 
h2

d  

07. V = 4/3 r3 
mgxKi‡b r Gi gvb cwigv‡c hw` 2% ÎæwU nq Z‡e V 

wbY©‡qi ÎæwU KZ n‡e?  

 A. 1%   B. 6% C. 5% D. 2%   

08.  AvšÍR©vwZK c`v_© weÁvb el© †KvbwU?  

 A. 1905    B. 2005 C. 1955  D. †KvbwUB bq  

09. GKwU †Mvj‡Ki cwigvc¨ e¨vmva© (2.5  0.2)cm n‡j fi AvqZb cwigv‡c 

kZKiv ÎæwU KZ?  
 A. 0.24% B. 24%  C. 10% D. 8%  
10. wb‡Pi †Kvb ỳwUi gvÎv GKB?  
 A. UK© I kw³  B. ej I KvR RoZvi  
 C. †KŠwYK fi‡eM I Z¡iY D. åvgK I ÿgZv  

11. GKwU †Mvj‡Ki e¨vmva©, R cwigvc Kiv nj| R = (10  0.1) n‡j, Gi 

AvqZ‡bi kZKiv ÎæwU KZ?  
 A. 1% B. 3% C. 5% D. 0.001% 
12. mbvZbx ejwe`¨vq †Kvb ỳwU‡K aªæe aiv nq?   

 A. ¯’vb I Kvj   B. ’̄vb I ª̀æwZ 

 C. `ªæwZ I Kvj  D. ¯’vb I Z¡iY 
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WRITTEN (4  2 = 8) 
 

01.  wmwjÛv‡ii D”PZv h = (1  0.1)m Ges e¨vmva© r = (.5  0.025)m n‡j 

AvqZb wbY©‡qi ÎæwU kZKivq KZ? 

02. hw` A = BnCm
 Ges A, B I C Gi gvÎv h_vµ‡g, LT, L2T–1

 Ges LT2 
nq Z‡e n I m Gi gvb KZ n‡e? 

03. mij †`vj‡Ki GKwU cixÿvq †Kv‡bv ’̄v‡bi AwfKl©R Z¡iY 10 ms2 cvIqv 

†Mj kZKiv ÎæwU KZ? H ’̄v‡b AwfKl©R Z¡i‡Yi cÖK…Zgvb 9.81 ms2
|  

 

04. GKwU `‡Ûi cwigvcK…Z •`N©¨ 100 cm Ges cÖK…Z gvb 100.4 cm n‡j Gi 

cwigv‡ci kZKiv ÎæwU KZ? 

 

ANSWER ANALYSIS 
 

cÖkœ  DËi e¨vL¨v [MCQ] 

01 D  

02 A fvwb©qvi aªæeK = 1 – 
99

100 
= 

1
100 = 0.01 

03 B  

04 C ‡ÿÎd‡ji kZKiv ÎæwU = 2  
0.1
5   100% = 4% 

05 D  

06 C  

07 B 
ASPECT SUPER TRICKS: AvqZb cwigv‡ci kZKiv ÎæwU  

= (3  2) = 6% 
08 A  

09 B AvqZ‡bi kZKiv ÎæwU = 3  
0.2
2.5  100% = 24% 

10 A  

11 B 

‡ÿÎd‡ji kZKiv ÎæwU = 2  
cwigvcK…Z ÎæwU

cÖK…Z gvb
  100% 

AvqZ‡bi kZKiv ÎæwU = 3  
cwigvcK…Z ÎæwU

cÖK…Z gvb
  100% 

 AvqZ‡bi kZKiv ÎæwU = 3  
0.1
10   100 = 3%  

12 A  
 

cÖkœ  e¨vL¨v [WRITTEN] 

01 V = r2h; 
v
v  = 2.

r
r  + 

h
h  = 



2.

0.025
0.5  + 

0.1
1  100% = 20% 

02 
A = BnCm      LT= m2nmn2m2n12 TL)LT.()TL(    

So, 2n+ m=1 & – n + 2m = 1   n 1/5;  m = 3/5 

03 kZKiv ÎæwU = 
10  9.81

9.81   100% = 1.937% 

04 kZKiv ÎæwUi nvi =
x

yx 
100 = 0.4

100.4 
 100 = 0.4% 

 

 

 
 
 

 

 

†f±i 
VECTOR 

 

Aa¨vq-02 

cÖ_g cÎ 

 

TOPICS MAGNETIC DECISION  [hv co‡e] VVI 

Concept-01 jwä msµvšÍ  
Concept-02 ga¨eZ©x †KvY msµvšÍ  
Concept-03 †bŠKv msµvšÍ  
Concept-04 e„wó msµvšÍ  
Concept-05 WU ¸Yb, µm ¸Yb I †ÿÎdj msµvšÍ  
Concept-06 GKK †f±i msµvšÍ  
Concept-07 WvBfvi‡RÝ, †MÖwW‡q›U, Kvj© msµvšÍ  

 
 

ZË¡xq Ask 

 

 w`K ivwk: f‡e me wcÖIZg fv‡m Uzwbi wZZv †cÖ‡g|  

f ‡e m e wcÖ I Z g 

fi‡eM †eM miY ej mKj cÖvej¨ IRb Z¡ib g›`b 

 

fv ‡m Uzwbi wZZv †cÖ ‡g 

åvgK 

(e¨wZµg: ïay RoZvi 

åvgK †¯‹jvi ivwk) 

mv› ª̀Zv 

¸bvsK 
UK© 

Zwor 

†ÿÎ 
c„ôUvb 

gnvKl©xq 

cÖvej¨ 

 †¯‹jvi ivwk: ª̀æwZ, KvR, ¶gZv, kw³, Zvc, Pvc, mKj wefe, we ỳ¨r cÖevn, 

PvR©, w¯’wZ¯’vcK ¸YvsK, RoZvi åvgK|  

 †f±i †hvR‡bi „̀óvšÍ: †bŠKvi MwZ, PjšÍ Mvwo‡Z cošÍ e„wó, cvwLi DÇqb|  

 †f±i wefvR‡bi „̀óvšÍ: ¸Y Uvbv †bŠKv, jb †ivjvi Gi MwZ, mvB‡K‡ji 

µvs‡Ki wµqv, mij †`vjK|  

 01. g~j we›`y mv‡c‡¶ Ab¨ †Kvb we›`yi Ae¯’vb wbY©‡qi Rb¨ ‡h †f±i 

e¨envi Kiv nq Zv‡K e‡j- Ae¯’vb †f±i| 

 02.  mvgšÍwi‡Ki ỳBwU mwbœwnZ evû †`Iqv _vK‡j †ÿÎdj = BA


   

   * mvgvšÍwi‡Ki ỳwU KY© †`Iqv _vK‡j †ÿÎdj =

2

1
BA



 

   * wÎfy‡Ri `ywU evû †`Iqv _vK‡j †ÿÎdj =

2

1
BA



 

 03.
 
UK©, 



  = 


r   


F, †KŠwYK †eM, 


v = 


   


r ,  †KŠwYK fi‡eM,  

 


L = 


r   


P, KvR W = 


F.


S 
 04.

 
g‡b ivL‡e, 

  i


 ×i


 = j


 × j


 = k


 × k


 = 0 

  i


 × j


 = k


 , j


 × k


 = i


 , k


 × i


 = j


  

  i


 .i


 = j


 .j


  = k


 .k


 = 1 

  i


 . j


 = j


 . k


 =k


 .i


 =0 

  A.BB.A


 ,  ABBA


  

  
2A0cosA.AÂ.Â  

 
 05.

 
When | BA


 | = | BA


 | then  = 90   

       When 


A.


B = 


A  


B then  = 45    

  *** |


A.


B|2 + |


A  


B|2 = A2B2 
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 06. `ywU †f±i Ges jwä mgvb n‡j A_©vr P = Q = R n‡j  = 120 

 07. wZbwU †f±i GKB Z‡j nIqvi kZ©: 

A.( 


B  


C) = 0 

 we‡kl †ÿÎmg~n:  
†¯‹jvi ¸Ydj †f±i ¸Ydj 

hw`  = 0 nq, Z‡e 



P. 



Q 

= PQ cos0 = PQ. 
hw`  = 0 nq, Z‡e 



R = 



P  



Q  

= 



PQ sin 0 = 0 

hw`  = 90 nq, Z‡e 



P. 



Q 

= PQ cos90 = 0. 
hw`  = 90 nq, Z‡e 



R = 



P  



Q 

= 



PQ sin 90 = PQ  

hw`  = 180 nq, Z‡e 



P. 



Q = PQ cos180 = –PQ. 

hw`  = 180 nq, Z‡e 



R = 



P  



Q 

= 



PQ sin 180 = 0 

 08.  ̀ ywU †f±i wecixZ w`‡K wµqviZ _vK‡j jwäi gvb n‡e- me©wbgœ 
 09. †f±i‡K †¯‹jvi Øviv ¸Y Ki‡j ¸Ydj †f±i ivwk nq| 

 10. `ywU †f±‡ii WU ¸Y‡b cÖvß ¸Ydj †¯‹jvi ivwk nq| 

†MÖwW‡q›U WvBfvi‡RÝ Kvj© 

   

bigvj ¸Yb WU ¸Yb µm ¸Yb 

 †f±i Acv‡iU‡ii Aci bvg b¨vejv| 

 
 

MvwYwZK Ask 

 

CONCEPT
 
01  jwä msµvšÍ

 

 m~Î 
   R = P2 + Q2 + 2PQcos  

   Rmax = P + Q [ = 0 ev GKB w`‡K] 
   Rmin = P  Q [ = 180 ev wecixZ w`‡K] 

   R = P2 + Q2 [ = 90]  

   tan = 
Qsin

P + Qcos
 

   


R hvi mv‡_ †KvY Ki‡e †mwU p Gi ’̄v‡b em‡e| 

   P = Q n‡j  = 


2 

 MEx 01 
 
 `ywU †f±i ivwki cÖ‡Z¨KwUi gvb 7 GKK| Giv ci¯úi 120 †Kv‡Y 

†_‡K GKB mv‡_ †Kvb we› ỳ‡Z wµqvkxj| G‡`i jwäi gvb KZ n‡e? 

 Solve  R = P2 + Q2 + 2PQ Cos   72 + 72 + 2×7×7 Cos1200  

 = 49 + 49 + 2×49×(–
1
2 )   7 GKK 

 

CONCEPT
 
02  ga¨eZ©x †KvY msµvšÍ

 

 m~Î 
 ga¨eZ©x †KvY  = tan–1

 

‡f±i ¸Yd‡ji gvb

‡¯‹jvi ¸Yd‡ji gvb
  

 MEx 01 
 
 `ywU †f±‡ii †¯‹jvi ¸Ydj 18 GKK| G‡`i †f±i ¸Yd‡ji gvb 

6 3 n‡j, †f±iØ‡qi ga¨eZ©x †KvY KZ?  

 Solve  .  = 18    AB cos = 18 .............. (1) 

 Avevi,    = 6 3   AB sin = 6 3 ................. (2) 

 (2)  (1)  

 
AB sin
AB cos

  = 
6 3 
18    tan = 

1

3 
   tan = tan 300 

  = 300 

CONCEPT
 
03  †bŠKv msµvšÍ

 

 m~Î 
  

   †mvRv cvivcvi: jwä, R = v2 – u2 

   = cos–1 



–u

v  ;  t = 
d
R = 

d

v2 – u2 

  u = †¯ªv‡Zi †eM;  v = †bŠKvi †eM 

   AvovAvwo cvivcvi: R = u2 + v2 + 2uv cos; t = 
d
R = 

d
vsin

 

  †¯ªv‡Zi AbyK~j, u + v ;   †¯ªv‡Zi cÖwZK~j, v – u 
  R = jwä; d = b`xi cÖ¯’;  t = b`x ci nIqvi mgq 
 

 MEx 01 
 
 †¯ªvZ bv _vK‡j †h muvZviæ 4 km/h †e‡M muvZvi KvU‡Z cv‡ib, 

2km/h †e‡M mij‡iLv eivei cÖevwnZ b`xi Icv‡i wVK wecixZ we›`y‡Z 

†cuŠQv‡Z muvZviæ‡K KZ †Kv‡Y m uvZvi KvU‡Z n‡e? 

 Solve  tan = 
Q sin

P + Q cos
  tan 900 = 

4 sin
2 + 4 cos

  

  
1
0  = 

4 sin
2 + 4 cos

   2 + 4 cos = 0 4 cos = – 2 

  cos = – 
1
2    = cos–1(– 

1
2 )   = 1200 

 Aspect Super Tricks: muvZviæi †eM ev †bŠKvi †eM † ª̄v‡Zi †e‡Mi 

wØ¸Y n‡j Ges b`xi Icv‡i wecixZ we›`y ej‡j, 
 

CONCEPT
 
04  e„wó msµvšÍ

 

 m~Î 
 tan = 

gvby‡li †eM

e„wói †eM
  

 MEx 01 
 
 GKRb mvB‡Kj Av‡ivnx mgZj iv Í̄vi Dci w`‡q KZ †e‡M Pj‡j  

8 ms–1 
†e‡Mi e„wói †dvUv Zvi Mv‡q 45 †Kv‡Y co‡e? 

 Solve  GLv‡b, 

 e„wói †eM Q = 8ms–1 
mvB‡K‡ji †eM P = ? 

  = 450 
 = 900 

   tan = 
Q sin

P + Q cos
   tan 450 = 

8 sin 900

P + 8 cos900  

  1 = 
81

P + 80
    1 = 

8
P      P = 8 ms–1   

 

CONCEPT
 
05  WU ¸Yb, µm ¸Yb I †ÿÎdj msµvšÍ

 

 m~Î 
 

  hw` 



A  I 



B  †Kvb mvgvšÍwiK ev i¤̂‡mi mwbœwnZ evû nq Z‡e 

mvgšÍwiK ev i¤̂‡mi †¶Îdj = 



BA   

 wÎfz‡Ri †ÿÎdj = 
1/2



BA   

  hw` 



A I



B †Kvb mvgvšÍwiK A_ev i¤̂‡mi KY© nq Z‡e mvgvšÍwiK ev 

i¤̂‡mi †¶Îdj = 
1/2



BA   

 


  = 


r   


F     

   


v = 


   


r       

   


L = 


r   


P   

     W = 


F.


S 
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 MEx 01 
 

kjip ˆˆ4ˆ4 


Ges kjiQ ˆ2ˆ2 


†f±Øi GKwU mvgvšÍwi‡Ki 

`ywU mwbœwnZ evû wb‡`©k Ki‡j Gi ‡¶Îdj n‡e- 

 Solve kjip ˆˆ4ˆ4 


  

  kjiQ ˆˆ2ˆ2 


  

kji
QP

ˆ

1
1

ˆ

2
4

ˆ

2
4


   


= jikji ˆ6ˆ6ˆ.0ˆ6ˆ6   

  †¶Îdj =   22 )6(6 QP


= 72 = 36  2 = 6 2 

 

CONCEPT
 
06  GKK †f±i msµvšÍ

 

 m~Î 
 GKK †f±i:  

   †Kvb †f±‡ii w`‡K GKK †f±i = 
†f±i

gvb
   

   †Kvb †f±‡ii mgvšÍivj w`‡K GKK †f±i =  
‡f±i

gvb
 

   


A I 


B Gi jwäi mgvšÍivj w`‡K GKK †f±i = 



A + 


B

| |

A + 


B
 

   


A I 


B Gi mgZ‡ji Dci j¤̂ GKK †f±i =  



A


B

| |

A


B
 

   


A= x


i + y


j + z


k n‡j |


A| = x2 + y2 + z2  
 

 MEx 01 
 
 kjiR ˆ126ˆ4 


 n‡j Gi mgvšÍivj GKK †f±i †KvbwU? 

 Solve  kjiR ˆ126ˆ4 


 

      141961264 222
R   

  mgvšÍivj w`‡K GKK †f±i kji ˆ
14

12ˆ
14

6ˆ
14

4
  = kji ˆ

7

6ˆ
7

3ˆ
7

2
  

 

CONCEPT
 
07  WvBfvi‡RÝ, MÖ̈ vwW‡q›U, Kvj© msµvšÍ

 

 m~Î 
 

   MÖ¨vwW‡q›U : 



 
= 






x
 


i   + 


y
 


j + 


z
 


k   

   WvBfvi‡RÝ : 


.


v
 
=




vx

x
  +
vy

y
  +
vz

z
  

   Kvj©: 


  


V =











i       


j       


k


x
     



y
    



z
 Vx     Vy    Vz

 

 

 MEx 01 
 
 Ae¯’vb †f±i 



r = x


i + y


j 


k n‡j Gi WvBfvi‡RÝ wbY©q Ki| 

 Solve  GLv‡b, 


 = 


i 


x
  + 



j


y
  + 



k


z
  




r  = x


i + y


j 


k ;    


.


r  = ? 

 Avgiv Rvwb, Ae ’̄vb †f±i Gi WvBfvi‡RÝ n‡”Q- 

 


.


r  = 






i 


x
  + 



j


y
  + 



k


z
 . (x



i + y


j 


k) 

   
x
x

 + 
y
y

 + 
(2)
z

 = 1 + 1 + 0 = 2   (Ans) 

 

 
SELF TEST 

 
 

MCQ (12  1 = 12) 
 

01.  BA


.  `ywU †f±i ci¯úi j¤̂, hLb- 

 A. BA


. = 0 B. 0BA


   C. 0A


  D. 0B


 

02. `ywU mggv‡bi †f±i GKwU we› ỳ‡Z wµqvkxj| G‡`i jwäi gvb †h‡Kv‡bv 

GKwU †f±‡ii gv‡bi mgvb| †f±i ỳwUi ga¨eZx© †Kv‡Yi gvb KZ?  

 A. 0 B. 90 C. 120 D. 180 

03. `ywU †f±i k̂4ĵ3î2A 


 Ges k̂8ĵ6îxB 


 †`qv Av‡Q|  

x- Gi †h gv‡bi Rb¨ †f±i A 


 Ges †f±i B


 mgvšÍivj n‡e Zv n‡jv-  

 A. 3        B. 4       C. 5             D. 6 

04.  A  I B  †f±‡ii j¤̂ eivei GKK †f±‡ii ivwkgvjv-  

 A. 


 =
| |

A 


B


A  


B
   B.



 = 



A


B

| |

A


B
  C.



 = 



A  


B

| |

A . 


B
  D.



 = 



A . 


B

| |

A . 


B
 

05. a Gi gvb KZ n‡j kjaiA ˆˆˆ2   Ges kjiB ˆ2ˆ2ˆ4  †f±iØq 

ci¯úi j¤̂ n‡e? 

 A. 1      B. 2     C. 3       D. 4 

06.  A


 I B


 ỳwU †f±i ivwk n‡j ‡KvbwU mwVK?   

 A. ABBA


  B. – ABBA


  
 C. ‡KvbwUB bq   D. A I B DfqB 

07. xy Z‡ji mgvšÍivj Ges 2i


 – 2j


 + 6k


 Gi mv‡_ mg‡Kv‡Y Aew¯’Z GKK 

†f±i †KvbwU?   

 A.  
i


 + j


2
 B.  

k


2
 C.  

i


 + j


44
 D.  

i


 + j


2 2
 

08. Ae¯’vb †f±i r


 = 3xi


 – 2yj


 + 2zk


 = n‡j 


. r


 = ?  
 A. 9 B. 5 C. 10 D. 12 
09.  GKK †f±i (Unit vector) Gi †¶‡Î †Kvb gvbwU mwVK? 

 A. 1ˆˆ  ii   B. 0ˆˆ  ji    

 C. kji ˆˆˆ    D. 1ˆˆ  ii  

10.  wb¤œwjwLZ ‡f±i ‡cÖvWv‡±i gvb †ei Ki?   

)ˆˆ3()ˆˆˆ).[(32( kikjiji  ] 

 A. 4          B. 8           C. – 4           D. None 

11. GKwU mvgvšÍwi‡Ki †¶Îdj wbY©q Ki hvi KY©Øq h_vµ‡g kjiA ˆ5ˆ2ˆ3 


 

Ges kjiB ˆˆ6ˆ 


  

 A. 10.95units B. 17.6units      C. 17.66 units D. 15.74 units   
12. ‰iwLK †eM ,v


‡KŠwbK †eM 


Ges Ae ’̄vb †f±i r


n‡j wb‡Pi †KvbwU mwVK?  

 A. vr


   B.  rv


   C. 


 rv   D. 


 vr  

 
 

WRITTEN (4  2 = 8) 
 

01.  `ywU †f±‡ii †¯‹jvi ¸Ydj 18 GKK| G‡`i †f±i ¸Yd‡ji gvb 63 
GKK| †f±iØ‡qi ga¨eZ©x †KvY KZ? 

02. P


 = 2i

 + 3j


 – 4k


 Ges Q


 = – 2j


 + i


 + 3k


 †f±iØq †h Z‡j Ae ’̄vb 

K‡i Zvi Djø¤^ †_‡K GKwU GKK †f±i wbY©q Ki| 

03.  †`Iqv Av‡Q, 


r  = 


i  cos5t + 


j  sin5t| †`LvI †h, 


r  †f±‡ii †ÿÎwU 

mwjbqWvj| 
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04.   

 
 

ANSWER ANALYSIS 
 

cÖkœ  DËi e¨vL¨v [MCQ] 
01 A  

02 C P = p2 + p2 + 2.p.p cos    cos = 
–1
2    = 120 

03 B 
kjiA ˆ4ˆ3ˆ2 


Ges kjixB ˆ8ˆ6ˆ 


 

†f±i ci¯ú‡ii mgvšÍivj| 
6

32


x
   ev, x = 4 

04 B  

05 C 

kjaiA ˆˆˆ2   Ges kjiB ˆ2ˆ2ˆ4     Zviv ci¯úi j¤̂| 

ZvB WU¸‡bi gvb = 0 
 2  4 + a(–2) +1(–2) = 0  ev, 8–2a–2=0    
ev, 6 = 2a   ev, a = 3   

06 B  

07 A 
awi, †f±iwU (ai



 + bj


) 

GLb, 2a – 2b = 0  a = b      
a(i



 + j


)

2a
 =  

i


 + j


2
 

08 B 




d

x
 i


 + 
d
y

 j


 + 
d
z

 k


 (3xi


 – 2yj


 + 4zk


) = 3 – 2 + 4 = 5 

09 C  

10 A 

)ˆˆ3()ˆˆˆ).[(32( kikjiji  ] 

103

111

032







 = 2(–1) + 3(–1 + 3) = – 2 + 6 = 4 

11 C 

 BA  

161

523

ˆˆˆ





kji
 

= î (2-30)– ĵ (–3–5)+ k̂ (18+2)  

= –28 î +8 ĵ +20 k̂ |
–

A 
–

B | = 784  

†¶Îdj = 
1
2 |

–

A 
–

B | = 66.17782
2

784
   

12 B  
 

cÖkœ  e¨vL¨v [WRITTEN] 

01 

ABcos = 18; ABsin = 63
18

36

cosAB

sinAB






 

  = tan–1














18

36
 = 30 

cÖkœ  e¨vL¨v [WRITTEN] 

02 

P


  Q


 GKwU †f±i hv P


Ges Q


-Gi Z‡j j¤^| 

 P


  Q


 = 









i



2
1

   
  j


  3
–2

  
  k


–4
  3

 

= i

 (9 – 8) + j


 (–4 – 6) + k


 (–4 – 3) = i


 – 10j


 – 7k


 

g‡b Kwi, P


 I Q


 †h Z‡j Aew ’̄Z Zvi j¤̂ Awfgy‡L GKK †f±i ivwk = n

 

 n

 = 

P


  Q


| P


  Q


|
 = 

i

 – 10j


 – 7k



(1)2 + (–10)2 + (–7)2  

= 
i

 – 10j


 – 7k



1 + 100 + 49
 = 

i

 – 10j


 – 7k



150
 

03 

GLv‡b, 



 = 






i 


x
  + 



j


y
  + 



k


z
; 


r  = 


icos 5t + 


j sin 5t  

†`Lv‡Z n‡e †h, 



 . 


r  = 0 

Avgiv Rvwb, †Kv‡bv †f±i †ÿÎ mwjbqWvj n‡e hw` Gi WvBfvi‡RÝ k~b¨ 

nq A_©vr, 


 . 


r  = 0 n‡j| 

GLb, 


r  = 






i 


x
  + 



j


y
  + 



k


z
. (rx



i + ry



j rz



k)  

 






i 


x
  + 



j


y
  + 



k


z
. (



i cos 5t +


j sin 5t) 

 


x
cos 5t + 



y
 sin 5t + 



z
  0 = 0 + 0 + 0 = 0  

 


 . 


r  = 0 


r   †f±i †ÿÎwU mwjbqWvj| 

04 

Avgiv cvB, 






 150sin

T

135sin

T

75sin

F 12   

 N135sin
75sin

8.950
T2 













    T2 = 358.70 N 

 N150sin
75sin

8.950
T1 













   T1 = 253.64 N 

  
 
 
 

 

 

MwZwe`¨v 
DYNAMICS 

 

Aa¨vq-03 

cÖ_g cÎ 

 

TOPICS MAGNETIC DECISION  [hv co‡e] VVI 

Concept-01 miY msµvšÍ  

Concept-02 Z¡iY msµvšÍ  

Concept-03 f~wg †_‡K D”PZv wbY©q msµvšÍ  

Concept-04 cÖvm msµvšÍ  

Concept-05 MÖvd msµvšÍ mgm¨v  

Concept-06 K¨vjKzjvm msµvšÍ mgm¨v  

Concept-07 ¸wj Ges Z³v msµvšÍ mgm¨v  
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j¨ve‡iUwii wbivc` e¨envi 
SAFE USE OF LABORATORY 

 

Aa¨vq-01 

cÖ_g cÎ 

 

TOPICS MAGNETIC DECISION  [hv co‡e] VVI 

TOPIC-01 j¨ve‡iUixi e¨envi wewa-mwVK ‡cvkvK I wbivcËv mvgMÖx  

TOPIC-02 j¨ve‡iUwi‡Z wewfbœ hš¿cvwZ I e¨env‡ii KviY  

TOPIC-03 wewfbœ j¨ve‡iUix  e¨v‡j‡Ýi wbf©yj e¨envi  

TOPIC-04 g¨v‡µv, †mwggvB‡µv I gvB‡µv A¨vbvjvBwUK¨vj c×wZ  

TOPIC-05 wbivc‡` j¨ve mvgMÖx‡Z Zvc †`Iqvi †K․kj  

TOPIC-06 wi‡q‡R›U †evZj e¨env‡ii †K․kj  

TOPIC-07 wewfbœ welv³ Dcv`v‡bi weKí Dcv`vb  

TOPIC-08 wewfbœ ivmvqwbK ª̀‡e¨i cwi‡ek I ¯^v‡  ̄¨i cÖwZ cÖwZwµqv  

TOPIC-09 wewfbœ ivmvqwbK c`v_© ev Dcv`v‡bi Rb¨ KiYxq  

TOPIC-10 MvwYwZK cÖ‡qvM  

 
 

ZË¡xq Ask  

 

TOPIC-01 j¨ve‡iUixi e¨envi wewa-mwVK ‡cvkvK I wbivcËv mvgMÖx 

 GKbR‡i K‡qKwU Riyix DcKiYt 

Riyix Dcv`vb e¨env‡ii KviY Ab¨vb¨ Z_¨ 

1. mv`v A¨vcÖb j¨v‡e wb‡Ri myiÿvi Rb¨ cv‡q m¨v‡Ûj bq, RyZv e¨envi Kiv fvj 

2. wbivc`  Møvm ev MMjm ‡Kwg‡Kj hv‡Z †Pv‡L bv hvq Contact Lens e¨envi Kiv hv‡e bv   

3. gv¯‥  M‡elYvMv‡i Drcbœ ÿwZKviK M¨vm (NO2, NH3, SO2, H2S, CO2) n‡Z myiÿvi Rb¨ 

4. n¨vÛ Møvfm j¨ve‡iUwi‡Z nv‡Zi myiÿvi Rb¨ Disposable / Synthetic (cPbkxj bvBUªvBj Møvfm e¨envi Kiv fvj) 

 

TOPIC-02 j¨ve‡iUwi‡Z wewfbœ hš¿cvwZ I e¨env‡ii KviY    
 
 

 

 

Riæix Dcv`vb e¨env‡ii KviY/Ab¨vb¨ Z_¨ 

1. wc‡cU ‡h †Kvb Zij c`v_© m~²fv‡e  ̄vbvšÍ‡ii Rb¨ e¨eüZ nq| 

2. ey¨‡iU mvaviYZ UvB‡Uªk‡b Lye mwVK fv‡e Zij cwigv‡ci Rb¨ e¨eüZ nq|   

3. fwjD‡gwUªK  d¬v¯‥ cÖgvY `ªeY •Zixi mgq e¨eüZ nq| G‡K Standard flask ejv nq| 250 mL  AvqZ‡bi †ekx e¨eüZ nq|  

4. KwbK¨vj d¬v¯‥ wewfbœ Dcv`vb wgwkÖZKiY Ges Zvc cÖ̀ v‡bi Kv‡R e¨eüZ nq| GwU g~jZ AvqZb gvwÎK we‡køl‡Y e¨eüZ nq| 

5. Succer `ªeY †U‡b †bIqvi Kv‡R e¨eüZ nq| 

6. Water Bath †Kvb c`v_©‡K 100 †m. ZvcgvÎvi wb‡P DËß Kivi cÖ‡qvR‡b e¨eüZ nq| 

7. wbivc`  Møvm  UV ‡iwW‡qkb/ÿwZKi/ÿqKvix c`v_© (†hgb- Mvp HCl Ges NaOH I  KOH) ‡_‡K iÿvi Rb¨| 

8. gv¯‥  M‡elbvq ÿwZKi M¨vm †hgb NO2 , NH3 , SO2 ,CO2 ,CO ‡_‡K ~̀‡i _vK‡Z gv‡ ‥̄ Pvi‡Kvj/wR‡qvjvBU e¨eüZ nq| 

9. Møvfm 

 (Disposable /Synthetic)  

PVC Møvfm→ g„`y ÿqKvix I weiw³Ki c`v_©, j¨v‡U· Møvfm → R¡vjv m„wóKviK, A¯̂w¯ÍKi I msµvgK c`v_©,  

wbIwcÖb Møvfm→ ª̀veK, †ZjRvZxq c`v_©, wR‡U· Møvfm → †QvULv‡Uv RjšÍ e¯‧ ‡_‡K iÿvi Rb¨| [bvBUªvBj Møvfm ¯̂v  ̄¨m¤§Z] 
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TOPIC-03 

 

wewfbœ j¨ve‡iUix  e¨v‡j‡Ýi wbf©yj e¨envi  

 e¨v‡jÝ I Zzjv`Û : 

cj eyw½ e¨v‡jÝ wWwRUvj e¨v‡jÝ (2 wWwRU I 4 wWwRU) Zyjv`Û 

  cj eyw½ e¨v‡j‡Ýi mvnv‡h¨ 0.0001g ch©šÍ IRb gvcv 

hvq(Pvi `kwgK)  
 Lye m~² cwigv‡c cj eyw½ e¨v‡jÝ hš¿ e¨envi bv KivB 

fvj| 

  cj-eyw½ wbw³i ‡e`x  A¨v‡evbvB‡Ui •Zwi  

 IRb e‡· †h IRb _v‡K Zvi mvnv‡h¨ cj-eyw½ 

wbw³‡Z `yB `kwgK  ̄vb ch©šÍ fi gvcv hvq| 

 cj-eyw½ wbw³‡Z me©vwaK f‡ii evULvivi fi 10g Avi  

me©wb¤œ f‡ii evULviv  5 mg| 

 cj-eyw½ wbw³‡Z m‡e©v”P 100g f‡ii e ‧̄i fi wbY©q 

Kiv DwPZ  

  Uc †jvwWs e¨v‡jÝ bv‡gI cwiwPZ| 

  wWwRUvj e¨v‡jÝ m~² I ª̀æZ cvV w`‡Z cv‡i| 
 wWwRUvj h‡š¿i †ÿ‡Î 2, 3, 4 wWwR‡Ui hš¿ 

e¨envi Kiv hvq| Pvi wWwR‡Ui †ÿ‡Î me©wb¤œ 

0.0001g ch©šÍ IRb cwigvc Kiv hvq| 

  wWwRUvj †gwk‡b cvV †bqvi mgq Aek¨B 

KvMR ev Ab¨ cvÎ e¨envi Ki‡Z nq| 

 j¨ve‡iUwi‡Z ỳB ai‡bi wWwRUvj e¨v‡jÝ 

e¨eüZ nq|  

  j¨ve‡iUwi‡Z ỳB wWwR‡Ui wWwRUvj wbw³ 

me‡P‡q †ewk e¨eüZ nq| 

  Zyjv`Û AskwU 10wU fv‡M wef³ hv Avevi 

cÖwZwU ÿz`ª 10 fv‡M wef³| 

  Zzjv`‡Û _vKv ÿzi`v‡ii AvK…wZ wKiƒc  

wcÖRgvK…wZ|  

 Zzjv`Û •Zwi‡Z A¨vjywgwbqvg/wcZj 

e¨eüZ  nq| 

 Zzjv`‡Ûi MvVwbK Dcv`vb  wcZj|                                 

 Zzjv`‡Û  ỳBwU ¯…z _v‡K |  

 Zzjv`‡Ûi wb‡ ©̀kK †¯‥j k~b¨ wP‡ý  ̄vcb 

Kiv nq Kx fv‡e  ¯…z e¨envi K‡i| 

 

TOPIC-04 

 

g¨v‡µv, †mwggvB‡µv I gvB‡µv A¨vbvjvBwUK¨vj c×wZ   

 ¸YMZ we‡kølY wZb cÖKvi| h_vt   g¨v‡µv c×wZ|    †mwggvB‡µv c×wZ|    gvB‡µv A¨vbvjvBwUK¨vj c×wZ|   
 

 g¨v‡µv, †mwggvB‡µv I gvB‡µv we‡køl‡Yi g‡a¨ Zzjbv : 

welq g¨v‡µv †mwggvB‡µv gvB‡µv 

(i)  M„nxZ e ‧̄i fi (i)  0.5 g †_‡K 2.05 g e ‧̄ 

e¨eüZ nq| 

(i)  50 mg †_‡K 200 mg e¯‧ e¨eüZ 

nq| 

(i)  5 mg †_‡K 20 mg e¯‧ we‡køl‡Y e¨eüZ 

nq| 

(ii) `ªe‡Yi AvqZb (ii) 20 mL–30mL `ªeY we‡køl‡Y 

e¨eüZ nq| 

(ii) 2 mL–4mL `ªeY we‡køl‡Y e¨eüZ 

nq| 

(ii) 0.2 mL–1.0 mL `ªeY we‡køl‡Y e¨eüZ 

nq| 

(iii) Zij cwigvc 

hš¿ 

(iii) †gRvwis wmwjÛvi| (iii) †mwg gvB‡µv K¨vwcjvwi wUDe| (iii) gvB‡µv †Kwcjvwi wUDe e¨eüZ nq| 

(iv) e¨eüZ H2S 

Gi Drm 

(iv) wKc h‡š¿ FeS I jNy H2SO4 

†_‡K Drcbœ I Rgv H2S 

e¨eüZ nq| 

(iv) _v‡qv A¨vwmU¨vgvBW (CH3CSNH2) 
†_‡K wewµqv cwi‡ek H2S Drcbœ I 

e¨eüZ nq| 

(iv) gvB‡µv we‡kølY mvaviY Aat‡ÿcY 

c×wZmn †eqvi j¨v¤̂vU© m~ÎwfwËK D”P 

ÿgZvm¤úbœ †µvgv‡UvMÖvwd I †¯úK‡Uªv‡gwUª‡Z 

e¨eüZ nq| 

(v) cwi‡e‡ki Ici 

cÖfve 

(v) g¨v‡µv c×wZ‡Z eR©¨ †Kwg‡Kj 

†ewk nIqvq cwi‡e‡k AwaK 

ÿwZKi cÖfve c‡o| 

(v) †mwg gvB‡µv c×wZ‡Z eR©¨ †Kwg‡Kj 

Kg Ges H2S evZv‡m wg‡k bv| ZvB 

cwi‡ek ~̀lY Kg nq| 

(v) gvB‡µv we‡køl‡Y eR©¨ †Kwg‡Kj bMY¨| ZvB 

cwi‡ek ~̀l‡Yi gvÎv bMY¨| 

(vi) cixÿvKvjxb 

mgq 

(vi) g¨v‡µv we‡køl‡Y mgq †ewk 

jv‡M| 

(vi) †mwg gvB‡µv we‡køl‡Y mgq Kg 

jv‡M| 

 

 
TOPIC-05 

 

wbivc‡` j¨ve mvgMÖx‡Z Zvc †`Iqvi †K․kj   
 

 evb©v‡ii gy‡L AwMœ ms‡hv‡M bxjvf wkLv R¡‡j| 

 ‡cv‡m©wjb evwUi Aci bvg- µzwmej  

 evb©v‡ii Zvc †`Iqvi †ÿ‡Î RviY wkLv †e‡Q †bIqv nq|  

 w¯úwiU j¨v¤ú G R¦vjvwb wn‡m‡e †gw_‡j‡UW w¯úwiU e¨envi Kiv nq| 

 ‡cv‡m©wjb evwU‡Z m‡e©v”P 1500° ‡mw›U‡MÖW ch©šÍ Zvc †`qv hvq|  

 Aí Zv‡c (<100°C) bgybv DËß Ki‡Z IqvUvi ev_ e¨envi Kiv nq| 

 

1540C D”PZi RviY wkLv 

1570C D”PZi weRviY wkLv 

1560C wb¤œZi RviY wkLv 

300C wb¤œZi weRviY wkLv 

 

 
TOPIC-06 wi‡q‡R›U †evZj e¨env‡ii †K․kj 

  j¨ve‡iUwi‡Z wi‡q‡R›U †evZj‡K †Kvb µg Abymv‡i mvRv‡Z n‡e  MSDS 

  wi‡q‡R›U †_‡K m„ó Drcv` cÖK…wZ‡Z Kx wn‡m‡e _v‡K  eR©¨|  

  Av‡jvK mwµq wi‡q‡R›U ivLv nq -ev`vwg e‡Y©i †evZ‡j| 

  wi‡q‡R›U †evZ‡ji Nb GwmW ev ÿqKvix wi‡q‡R›U‡K ‡Kvb AvqZ‡bi †evZ‡j ivLv nq  30mL I 60mL  
  Kg e¨eüZ wi‡q‡R›U¸‡jv †Kvb AvqZ‡bi †evZ‡j ivL‡Z nq  60mL, 500mL| 

  g~j¨evb I A‡cÿvK…Z Kg w  ̄wZkxj wi‡q‡R›U¸‡jv‡K KZ AvqZ‡bi wi‡q‡R›U †evZ‡j ivLv nq  30mL 
  RvwZms‡Ni Aax‡b Òcwi‡ek I DbœqbÓ m‡¤§j‡bi † ø̄vMvb ÒOne Chemical One Label World wide” 
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TOPIC-07 wewfbœ welv³ Dcv`v‡bi weKí Dcv`vb 
   

welv³ Dcv`vb weKí Dcv`vb 

bvg ms‡KZ bvg ms‡KZ 

†K¬v‡ivdig CHCl3 †n‡·b C6H14 

Kve©b †UUªv‡K¬vivBW CCl4 †n‡·b C6H14 

†ebwRb C6H6 UjyBb C6H5–CH3 

2–weDUvbj CH3–CH(OH)–CH2–CH3 1–weDUvbj CH3CH2CH2CH2OH 

RvBwjb C6H4(CH3)2 UjyBb C6H5–CH3 

cUvwmqvg K K¨vjwmqvg Ca 

†jW †µv‡gU PbCrO4 cUvwmqvg Kve©‡bU K2CO3 

 
TOPIC-08 wewfbœ ivmvqwbK `ª‡e¨i cwi‡ek I ¯̂v‡¯ ¨i cÖwZ cÖwZwµqv 

 

ivmvqwbK ª̀e¨ ms‡KZ ¯^v‡  ̄¨i cÖwZ cÖwZwµqv cwi‡e‡ki Dci cÖwZwµqv 

wewfbœ fvix avZz Hg, Ag, Pb, As  Lv`¨k„•L‡j cÖ‡e‡ki gva¨‡g Avgv‡`i ÿwZ K‡i _v‡K  cwi‡e‡ki Rb¨ Pig ûgwK¯̂iƒc 

mvjwdDwiK GwmW H2SO4 

GwU GKwU gvivZ¥K ÿqKvix c`v_© nIqvq †PvL, 

gyL, k¦vmbvjx‡Z msµgY, Z¡‡Ki cÖ`vn GgbwK 

dzmdzmI AvµvšÍ  K‡i| 

cvwbi pH I gvwUi pH gv‡bi `ªæZ n«vm Ges gvwUi 

AYyRxe‡K aŸsm K‡i _v‡K|  

bvBwUªK GwmW HNO3 

Z¡‡Ki cÖ`vn, †PvL-gyL R¡vjv‡cvov K‡i Ges Zxeª 

k¦vmKó nq| 

pH Ges gvwUi LwbR Dcv`vb aŸsm K‡i| 

nvB‡Wªv‡K¬vwiK GwmW HCl 
gvivZ¥K welv³ M¨vm hv gyL, Mjv, k¦vmbvjx‡Z cÖ`vn 

m„wó K‡i| 

cvwbi pH gvivZ¥K n«vm K‡i| 

Kw÷K †mvWv NaOH 
Mjv, k¦vmbvjx, cvK  ̄wji msµgY NUvq GgbwK 

10% NaOH 30 †m‡K‡Û †PvL‡K AÜ Ki‡Z cv‡i| 

cvwb `~lY NUvq I Na2O cwi‡ek wech©q NUvq 

A¨v‡gvwbqvg 

nvB‡Wªv·vBW 
NH4OH 

SvuSv‡jv MÜhy³ M¨vm hv k¦vmKó Mjv I k¦vmbvjx‡Z 

ÿZ Ges †PvL R¡vjv‡cvov K‡i| 

A¨v‡gvwbqv M¨vm ª̀exf~Z cvwb cvb Ki‡j cÖvYx I gv‡Qi 

g„Zz¨ N‡U| 

‡mvwWqvg evB-

Kve©‡bU 
NaHCO3 

k¦vmbvjx AvµvšÍ nq, Z¡K ev ‡Pv‡L co‡j ÿZ m„wó 

nq| 

cvwbi pH 
evovq d‡j AYyRxe aŸsm nq| 

Lv`¨ jeY NaCl 
Z¡‡Ki ÿq, k¦vmbvjxi msµgY I †Pv‡L jvM‡j 

R¡vjv‡cvov K‡i| 

gvwU jeYv³Zv e„w× cvq Ges Dw™¢‡`i ¯̂vfvweK e„w× 

e¨vnZ nq| 

cUvwmqvg 

WvB‡µv‡gU 
K2Cr2O7 

Zxeª ÿqKviK I welv³ Dcv`vb hv †c‡U †M‡j 

Wvqwiqv nq| 

 cvwb‡Z `ªexf~Z Aw·‡R‡bi Afve NUvq| 

cUvwmqvg 

cvig¨v½v‡bU 
KMnO4 

Zxeª ÿqKviK welv³ Dcv`vb hvi cÖfv‡e wKWbx 

m¤ú~Y© webó nq| 

cvwb‡Z `ªexf~Z n‡jI Aw·‡R‡bi cwigvY n«vm K‡i Avi 

gvwUi AYyRxe‡K aŸsm K‡i| 

cUvwmqvg 

†d‡ivmvqvbvBW 
K4[Fe(CN)6] 

Mjv, k¦vmbvjx I dzmdz‡mi ÿwZ K‡i| †c‡U †M‡j 

e¨v_v I ewg nq| 

cvwb `~lY I gvwU ~̀lY nq| Ecotoxicity m„wó nq|  

‡cÖvcv‡bvb 

(CH3 – C
||
O

 – CH3) 
 

gv_v e¨v_v, ewg ewg fve, Z¡‡Ki ÿZ, Aemv` 

MÖ  ̄Zv I AÁvb ch©šÍ n‡Z cv‡i| 

cvwbi Aw·‡Rb gvivZ¥Kfv‡e n«vm K‡i| 

‡K¬v‡ivdig CHCl3 

¯œvqyZ‡š¿i gvivZ¥K ÿwZ K‡i| AwaK cwigv‡Y 

dzmdz‡m †M‡j g„Zz¨ AeavwiZ| 

cvwbi AYyRxe aŸsm K‡i d‡j DO, BOD and COD  

Gi fvimvg¨ bó K‡i| 

mvevb I wWUvi‡R›U  C17H35COONa gvivZ¥K •Re ~̀lK| cwi‡ek wech©‡q mnvqZv K‡i| 

cUvwmqvg Av‡qvWvBW KI 
Z¡‡Ki ÿwZ, i³k~b¨Zv, IRbn«vm I Aemv` cÖeYZv 

m„wó K‡i|  

cvwb welv³ nq I gvwUi De©iZv Kgvq| 

nvB‡Wªv‡Rb cviA·vBW H2O2 ¯^v  ̄¨SuzwK I cwi‡ek SyuwKi ivmvqwbK Dcv`vb| cwi‡e‡ki ÿwZ K‡i| 
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TOPIC-09 wewfbœ ivmvqwbK c`v_© ev Dcv`v‡bi Rb¨ KiYxq 
  

ivmvqwbK c`v_© ev Dcv`v‡bi Rb¨ wK Ki‡Z n‡e ev hv KiYxq 

1. †Zj Pwe© RvZxq c`v_© jvM‡j A¨vwm‡Uvb e¨envi Kiv 

2. ÿwZKi e¨vK‡Uwiqv ev AYyRxe aŸsm Kivi Rb¨  B_vbj (CH3CH2OH) e¨envi Kiv  

3. ey¨‡iU cwi®‥v‡ii Rb¨  †µvwgK GwmW (K2C2O7 + Mvp H2SO4) 

4. GKvšÍ cÖ‡qvR‡b ivR A¤ø (1mol HNO3+3mol HCl) kw³kvjx cwi®‥viK 

5. gqjv  ~̀i Kivi Rb¨ HF Z‡e KvP ÿq K‡i ( Mvp ÿvi `ªeYI Kv‡Pi ÿq K‡i) 

6. †c‡Ui wfZi ÿvi cÖ‡ek Ki‡j wf‡bMvi ev ‡jeyi im I 5% CH3COOH `ªeY 

7. †c‡Ui wfZi GwmW cÖ‡ek  Ki‡j 5% mvevb ª̀eY I 2% NaHCO3 `ªeY 

8. ‡Pv‡L ÿvi ev GwmW jvM‡j VvÛv cvwb w`‡q ay‡q ÿZ ¯ v‡b 4% NaHCO3 `ªeY + ‡evwiK Gwm‡Wi (H3BO3) m¤ú„³ ª̀eY 

9. Z¡‡K ÿvi jvM‡j  VvÛv cvwb w`‡q ay‡q ÿZ ¯ v‡b 5% CH3COOH `ªeY 

10. Z¡‡K GwmW jvM‡j VvÛv cvwb w`‡q ay‡q ÿZ ¯ v‡b 5% NaHCO3 `ªeY 

11. cÖv_wgK wPwKrmvq Gwm‡Wi DËg cÖwZ‡laK 5% (w/v) NaHCO3 `ªeY 

12. cÖv_wgK wPwKrmvq  ÿvi Gi DËg cÖwZ‡laK 7% (w/v) H3BO3  ª̀eY 

 
 

MvwYwZK Ask 
 

 

TOPIC-10 MvwYwZK cÖ‡qvM 

 MEx 01 
 
 GKwU cj-eyw½ e¨v‡j‡Ý ivBWv‡ii fi 5mg n‡j ivBWvi aªæeK KZ? (me©ev‡g wR‡iv n‡Z Wvb ch©šÍ 50wU `vMv¼b wewkó weg|) 

 Solve  ivBWvi aªæeK = 

2ivBWv‡ii fi (g)

ivBWvi †¯‥‡ji fvM msL¨v
 = 

20.005
50  = 0.0002g 

GLv‡b, ivBWv‡ii fi = 5mg= 0.005g;  
ivBWvi †¯‥‡ji fvM msL¨v = 50     ivBWvi aªæeK = ? 

 
 MEx 02 

 
 GKwU cj-eyw½ e¨v‡j‡Ý ivBWvi aªæeK 0.0002 n‡j ivBWv‡ii IRb KZ? (we‡gi evg cÖv‡šÍ 0 n‡Z Wvb cÖv‡šÍ 100 ch©šÍ `vM KvUv Av‡Q)| 

 Solve  ivBWv‡ii fi = 
ivBWvi aªæeK  we‡gi `vMv¼b

2   

  = 
0.0002  100

2  = 0.01g = 10mg 

GLv‡b, 

ivBWvi aªæeK = 0.0002g; we‡gi `vMv¼b = 100; ivBWv‡ii fi = ? 

 
 MEx 03 

 
 †Kvb e ‧̄i IRb Kivi Rb¨ cj eyw½ e¨v‡j‡Ýi Wvb cvjøvq 100g, 10g, 5g, 500mg, 20mg f‡ii evULviv I Av‡ivnx Zzjv`‡Ûi GKwU eo `v‡Mi ci 

PviwU †QvU `vM AwZµg K‡iwQj| e¯‧i fi KZ? 

 Solve  e ‧̄i fi Ñ=100g +10g + 5g + 0.5g + 0.02g =115.52g 
 
 

 
SELF TEST 

 

 
 

MCQ (12  1 = 12) 
 

 

01. †KvbwU mn‡R cPbkxj? 

 A. wR‡U·       B. bvBUªvBj ivevi    

 C. jv‡U·    D. wfbvBj 
02. †Kvb c`v_© Kvu‡Pi cvÎ‡K ÿq K‡i? 

 A. Aqua-regia      B. HCl 
 C. HF  D. H3PO4 

03. Zij `ªe¨ dzUv‡bvi Rb¨ wb‡Pi †Kvb cvÎwU DËg n‡e? 

 A. weKvi  B. KwbK¨vj d¬v¯‥  
 C. P¨vÞvZjx d¬v¯‥  D. †MvjZjx d¬v¯‥ 

04.  GKwU 4 wWwRU e¨v‡jÝ w`‡q...... ch©šÍ fi m~²fv‡e cwigvc Kiv hvq| 

 A. 0.1 mg        B. 0.01 mg  
 C. 0.001 mg       D. 0.0001 mg 
05. †mwg-gvB‡µv we‡køl‡Y H2S Gi cwie‡Z© wb‡Pi †KvbwU e¨envi Kiv hv‡e?    

 A. CH3SCH3    B. CH3CSCH3   

 C. CH3CSNH2    D. PbS 
06. j¨ve‡iUwi‡Z mvaviYZ †Kvb cÖKvi wkLvi mvnv‡h¨ Zvc †`Iqv nq ?  

 A.RviY wkLv    B. `xß wkLv  

 C. D¾¡j wkLv   D. weRviY wkLv  

07. cwi‡e‡ki Rb¨ ÿwZKi welv³ weRviK CCl4 Gi cwie‡Z© weKí weRviK 

wn‡m‡e e¨eüZ nqÑ 

 A. A¨vwm‡Uvb  B. †n‡·b 

 C. †ebwRb  D. †K¬v‡ivdg© 
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08. j¨ve‡iUwi‡Z H2S Gi cwie‡Z© †KvbwU e¨envi Kiv hv‡e? 

 A. CH3COOH  B. CH3CSNH2  
 C. CH3CONH2  D. CH3CH2NH2 

09. †K¬vwibhy³ •Re ª̀veK mg~‡ni ev®ú k¦v‡mi m‡½ kix‡i cÖ‡ek Ki‡j Zv 

wb‡Pi †Kvb A‡½i we‡kl ÿwZmvab K‡i? 

 A. wjfvi  B. wKWbx  

 C. nvU©  D. †eªBb 

10. kix‡ii †Kv_vI GwmW co‡j †KvbwU e¨envi K‡i cÖv_wgK wPwKrmv †`qv nq? 

 A. NaHCO3 `ªeY   B. NaOH `ªeY  

 C. KOH `ªeY    D. Al (OH)3`ªeY 

11. cj-eyw½ e¨v‡jÝ ex‡gi (wR‡iv n‡Z me©Wv‡b) 100, gvSLv‡b wR‡iv Ges 

ivBWv‡ii IRb 5 mg n‡j ivBWvi aªæe‡Ki gvb KZ MÖvg?  

 A. 0.005  B. 0.0005 
 C. 0.00005  D. 0.000005   
12.  H2SO4 Gi †Kvb a‡g©i Rb¨ Z¡K cy‡o hvq? 

  A. wbiæ`K ag©       B. RviY ag© 

  C. ÿqKviK ag©      D. A¤ø ag© 

 
 

WRITTEN (4  2 = 8) 
 

01.  wc‡cU‡K e¨envi Kivi c~‡e© Kx ai‡bi e¨e¯ v MÖnY Kiv nq? 

02.  †mwggvB‡µv c×wZ cwi‡ek evÜe-e¨vL¨v Ki| 

03.  GKwU cj-eyw½ e¨v‡j‡Ý ivBWvi aªæeK 0.0002 n‡j ivBWv‡ii IRb KZ? 

(we‡gi evg cÖv‡šÍ 0 n‡Z Wvb cÖv‡šÍ 100 ch©šÍ `vM KvUv Av‡Q| 

04.  K‡qKwU we‡ùviK c`v‡_©i bvg wjL? 

 

ANSWER ANALYSIS 
 

cÖkœ  DËi e¨vL¨v [MCQ] 

01 B 

bvBUªvBj Møvfm cwi‡ek evÜe I cPbkxj| 

cixÿvMv‡i nv‡Zi myiÿvi Rb¨ Synthetic bvBUªvBj Møvfm e¨envi Kiv 

fvj| 

02 C 

HF KuvP cvÎ‡K ÿq K‡i KviY F– Avqb KuvP cv‡Îi Dcv`v‡bi mv‡_ 

wewµqv Ki‡Z cv‡i| 

wewµqvwU wb¤œiƒc: SiO2 + 4HF  SiF4 + 2H2O, ZvB KuvP cvÎ 

ÿq nq| 

03 D  

04 A 
4- wWwRU e¨v‡jÝ w`‡q 0.0001g ev 0.1mg c`v_© m~²fv‡e cwigvc 

Kiv hvq| 

05 C 

H2S Gi cwie‡Z© _v‡qv GwmU¨vgvBW (CH3CSNH2) e¨envi Kiv 

nq| 

 †mwg-gvB‡µv A¨vbvjvBwm‡m wdëvi †ccv‡ii e`‡j e¨eüZ nq 

     3mL †mw›UªwdDR wUDe| 

 †mwg- gvB‡µv A¨vbvjvBwm‡m ỳB iK‡gi †U÷wUDe e¨eüZ nq| 

06 A 
evb©v‡ii gy‡L AwMœms‡hvM Ki‡j M¨vm bxjvf wkLvq R¡‡j D‡V| G 

wkLvi bvg RviY wkLv ev Aby¾¡j wkLv| 

07 B  

cÖkœ  DËi e¨vL¨v [MCQ] 
08 B  

09 A  

10 A 
kix‡ii †Kv_vI GwmW co‡j ÿZ¯ v‡b 5% NaHCO3 `ªeY Ges 

ÿvi co‡j 5% CH3COOH `ªeY Øviv ay‡Z n‡e| 

11 C ivBWvi aªæeK = 5 mg
100

 = 5  103

100
 g = 0.00005 g 

12 A 
H2SO4 GwmW Z¡‡K †Kv‡li cøvRgv I wgDKvm †gg‡eªb †_‡K cvwb 

†U‡b †bq e‡j Z¡K cy‡o hvq| 

 

cÖkœ  e¨vL¨v [WRITTEN] 

01 

wc‡cU‡K cÖ_‡g cvwb Øviv cwi®‥vi K‡i †µvwgK GwmW Øviv fvjfv‡e wibm 

Kiv nq| Gici cvwZZ cvwb w`‡q †a․Z Kiv nq| †h Zij c`v_©wU 

¯ vbvšÍwiZ Kiv nq Zv w`‡q wc‡cU †K †a․Z Ki‡Z n‡e| 

02 

†h we‡kølY c×wZ‡Z g010. cwigvY bgybv e¨envi K‡i cixÿY m¤úbœ 

Kiv nq Zv‡K †mwggvB‡µv we‡kølY c×wZ e‡j| G cÖwµqvq mvgvb¨ 

cwigvY bgybv e¨envi K‡i cixÿY m¤úbœ Kiv nq| G‡Z cwi‡ek ~̀lY I 

ivmvqwbK ª̀‡e¨i e‡R¨©i cwigvY LyeB Kg nq| ZvB †mwggvB‡µv c×wZ 

cwi‡ek evÜb| 

03 

GLv‡b, 

ivBWvi aªæeK =  0.0002g; we‡gi `vMv¼b = 100; ivBWv‡ii fi = ? 

ivBWv‡ii fi = 
ivBWvi aªæeK  we‡gi `vMv¼b

2   

 = 
0.0002  100

2  = 0.01g = 10mg 

04 
we‡õviK c`v_©mg~nÑ cviA·vBW, Wvqv‡Rvwbqvg jeY, avZe A¨vwmUvjvBW 

A¨vRvBW, I‡RvbvBW, bvB‡Uªv †h․M Ges bvB‡Uªv‡mv †h․M| 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

†`‡ki kxl© †gavex‡`i mgwš^Z cÖqvm- 

`xN© 12-15 eQ‡ii cov‡bvi 

AwfÁZvi Av‡jv‡K m¤ú~Y© bZzb 

wm‡jev‡m iwPZ- 

Avm‡c± wmwiR 
 

m`v AvwQ mv‡_, w`‡b Ges iv‡Z- 

page : facebook.com/Aspectadmission 
group  : fb.com/group/admission & academic blog 
E-mail : networkpublishers05@gmail.com 
eB †c‡Z  : 01916 19 82 25 

cÖ‡qvR‡b  : 01611/01911 51 69 19 
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¸YMZ imvqb 
QUALITATIVE CHEMISTRY 

 

Aa¨vq-02 

cÖ_g cÎ 

 

TOPICS MAGNETIC DECISION  [hv co‡e] VVI 

TOPIC-01 cigvYyi †g․wjK KwYKv  

TOPIC-02 cvigvYweK gZev` I cigvYyi g‡Wjmg~n  

TOPIC-03 ISO (AvB‡mv) m¤úwK©Z Z_¨  

TOPIC-04 †Kvqv›Uvg msL¨v  

TOPIC-05 AiweU I AiweUvj m¤cwK©Z Z_¨vejx  

TOPIC-06 B‡jKUªb web¨vm I K‡qKwU bxwZ  

TOPIC-07 eY©vjxwgwZ  

TOPIC-08 `ªve¨Zv, ª̀ve¨Zvi ¸Ydj ( ª̀ve¨Zv ¸Yv¼) I `ªve¨Zv bxwZ  

TOPIC-09 wewfbœ Avqb kbv³KiY I MÖæc weKviK  

TOPIC-10 •Re †h․‡Mi Avw½K we‡kølY  

TOPIC-11 †µvgv‡UvMÖvwd  

TOPIC-12 †ZRw¯…qZv I wbDwK¬qvi wewµqv  

TOPIC-13 MvwYwZK mgm¨v I gvbwmK mgvavb  
 
 

ZË¡xq Ask  

 

TOPIC : 01 cigvYyi †g․wjK KwYKv 
 

 cigvYyi msL¨v m¤úwK©Z Z_¨t cigvYyi †gvU KwYKvi msL¨v 200 Gi gZ| Gi g‡a¨ ¯ vqx KwYKv 3wU| 

 A¯ vqx g~j KwYKv : wbD Avw›Ui cvwR †g‡q Mv‡W©‡b e‡m gb †cj| 

wbD Avw›Ui cvwR †g‡q Mv‡W©‡b e‡m gb †cj 

wbDwUª‡bv A¨vw›UwbDwUª‡bv cwRUªb †gmb MÖ¨vwfUb †evmb wgDIb cvBIb 
 

 Q‡Ki gva¨‡g cigvYyi wewfbœ KwYKvi eY©bv †`qv nj- 

bvg cigvYy wbDwK¬qvm B‡jKUªb (e–) †cÖvUb (P+) wbDUªb (n0) 
Avwe®‥vi wLªt c~e© 4_©/5g kZvãx| 1911 1897 1919 1932 

Avwe®‥viK ‡W‡gvwµUvm iv`vi‡dvW© ‡R. †R. _gmb iv`vi‡dvW© P¨vWDBK 

Ae¯ vb - †K‡›`ª Kÿc‡_ wbDwK¬qv‡m wbDwK¬qv‡m 

PvR© wbi‡cÿ (0) abvZ¥K (+ve) 
– 4.810-10 e.s.u 
ev, –1.610-19C 

+4.810-10e.s.u 

ev, +1.610-19C 
wbi‡cÿ (0) 

fi 10-27 – 10-25kg cigvYyi (cÖvq) mg Í̄ fi 9.108510-28gm 1.67210-24gm 1.674410-24gm 

nvB‡Wªv‡R‡bi 

Zzjbvq fi 
- - 

1
1838  ¸Y mgvb GKUz †ewk 

e¨vmva© 10–8 cm 10–12 - 10–13 cm 1.410–13 cm 1.410–13 cm 1.410–13 cm 
imvq‡b Av‡cwÿK Pv‡R©i ev f‡ii †Kvb GKK †bB 

 

TOPIC : 02 cvigvYweK gZev` I cigvYyi g‡Wjmg~n 

 GK bR‡i wewfbœ ai‡bi cigvYy g‡Wj: 

iv`vi‡dvW© g‡Wj ‡evi Gi g‡Wj 

1. g~jwfwËt wbDU‡bi gnvKl© I N~Y©bZ‡Ë¡i Dci cÖwZwôZ| 1. g~jwfwËt cøvs‡Ki †Kvqv›Uvg Z‡Ë¡i Dci cÖwZwôZ| 

2. G‡K †mvjvi wm‡÷g g‡Wj ev wbDwK¬qvi g‡Wj e‡j| 2. G‡K nvB‡Wªv‡Rb cigvYy g‡Wj e‡j| 

3. cigvYy we ỳ¨r wbi‡cÿ| ZvB wbDwK¬qv‡mi abvZ¥K PvR© 

msL¨vi mgvb msL¨K FYvZ¥K PvR©hy³ B‡jKUªb _v‡K| 

3. w¯ i Kÿc‡_ cÖ`wÿYKv‡j e–
 †Kv‡bv kw³ †kvlY ev wewKiY K‡i bv| GB Kÿc_mg~n 

n‡jv w  ̄i Kÿc_ ev kw³ Í̄i ev AiweU| 

c&ª‡qvMt  f‡ii wbZ¨Zv m~Î   

     aªyeK AbycvZ m~Î eû AbycvZ m~Î 
c&ª‡qvMt B‡j±ª‡bi †K․wYK fi‡e‡Mi aviYv †`q| ‡K․wYK fi‡eM, mvr = 

nh
2
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iv`vi‡dvW© g‡Wj ‡evi Gi g‡Wj 

wee„wZ:  ‡mvbvi cvZ = 0.0004 cm cyiæ  ‡mvbvi cvZ 

ZnS AveiYhy³  99%  - KYv cvZ †f` Ki‡Z cv‡i  

20,000 Gi g‡a¨ gvÎ 1wU KYv wd‡i Av‡m  cigvYyi 

AwaKvsk  ̄vb dvuKv   abvZ¡K As‡ki bvg wbDwK¬qvm 

wee„wZ: B‡j±ª‡bi w¯ i Kÿc_ ev kw³¯Í‡ii aviYv †`q|  

kw³i †kvlY ev wewKiY I eY©vjxi m„wói aviYv †`q| 

cȪ Ívebv :  kw³ Í̄i welqK gZev` : B‡jKUªb KZ¸‡jv e„ËvKvi Aby‡gvw`Z Kÿc‡_ 

N~Y©vqgvb _v‡K| 

 †K․wYK fi‡eM welqK gZev` : †evi ZË¡ g‡Z B‡jKUª‡bi †K․wYK fi‡eM, mvr = 
nh
2

  

 kw³i wewKiY welqK gZev` : B‡jKUªb kw³ †kvlY ev wewKiY K‡i wb¤œ †_‡K D‡”P 

DV‡Z ev D”P †_‡K wb‡¤œ bvg‡Z cv‡i| E = E2 – E1 = hf 
 
 

 GK bR‡i mgxKiYmg~n : 

gZev` mgxKiY wfwË 

wW-eªMjx  = h/mv ev mv = h/  B‡jKUª‡bi KYv I Zi½ ag© 

†mªvwWÄvi 





2

2

x

ψ





2

2ψ

y





2

2

z

ψ
0.U)(E

h

m8π
2

2

  

Zi½ ejwe`¨vi mgxKiY 

nvB‡Rb ev‡M©i AwbðqZv 

bxwZ 
x.p  

h
4

 (aªæeK) 
hw` †Kvb KYvi fi‡eM wbfz©jfv‡e wbY©q Kiv m¤¢e nq 

ZLb Gi Ae  ̄vb wbY©q AwbwðZ n‡q c‡o| 

‡evi mgxKiY 

;
2π

nh
mvr   

B‡jKUª‡bi w  ̄i Kÿc_ ev AiweU ev kw³ Í̄‡ii 

aviYv/cø¨v‡¼i †Kvqv›Uvg ZË¡ 

cøv‡¼i mgxKiY E = h †Kv‡bv PvR©hy³ e ‧̄ ev KYv †Kv‡bv e„ËvKvi c‡_ Nyi‡j Zv 

µgvMZkw³ wewKiY Ki‡e| 

iv`vi‡dvW© - cigvYy g‡W‡ji †K› ª̀¯   wbDwK¬qv‡mi Aw Í̄Z¡| 

†evi evix mgxKiY (n + l) AiweUv‡ji kw³µg  m¤úwK©Z aviYv 

 

TOPIC : 03 ISO (AvB‡mv) m¤úwK©Z Z_¨ 

 AvB‡mv‡Uv‡ci e¨envi-weÁvb I cÖhyw³i me kvLvq †ZRw¯…qZvi e¨vcK e¨envi i‡q‡Q| †hgb- 

 wPwKrmv weÁv‡b AvB‡mv‡Uv‡ci e¨envit 

AvB‡mv‡Uv‡ci ms‡KZ AvB‡mv‡Uv‡ci e¨envi AvB‡mv‡Uv‡ci ms‡KZ AvB‡mv‡Uv‡ci e¨envi 

I131
53  

wUDgvi Gi Ae¯ vb I AvqZb Ges MjMÛ ev 

_vBi‡qW MÖwš i e„w× RwbZ wPwKrmv| 
Fe-59 & Fe-55 

Avqib cwi‡kvlY M‡elYv (A‡š¿) 

Ti44
22  i³‡mªv‡Z wgwkªZ K‡i kix‡i i‡³i cwigvY wbY©q| †ZRw¯…q Na24

11  i³mÂvjb M‡elYv 

Co60
27  K¨vÝvi AvµvšÍ †Kvl aŸsm Kiv| Tc99

43  gw Í̄‡®‥i wUDgv‡ii ¯ vb wba©viY 

         P32
15  i³ ¯̂íZv †iv‡Mi wPwKrmv| Ra-226 K¨vÝvi wba©viY| 

P-32 & C-14 DNA I RNA Gi MVb ch©v‡jvPbv Cs-137 g„wËKv webó I aŸs‡mi Drm wba©viK| 

U- 238 
cv_‡ii eqm wbY©q| 63

28Ni 
K¨v‡giv I cøvRgv cÖ`k©bx‡Z ÒjvBU 

‡mÝiÓ wn‡m‡e e¨eüZ nq| 

S35
16 Ges P32

15  
†Kvb Dw™¢‡`i Rb¨ KZUzKy mvi I wKfv‡e cÖ‡qvM 

Kiv `iKvi Zv Rvb‡Z e¨envi Kiv nq| 
C-14 Dating 

Rxev‡k¥i eqm Z_v c„w_exi AvbygvwbK 

eqm wbY©q Kiv hvq 

 AvB‡mvevi: g‡b ivLvi gRvi wbqgt AvB‡mvevi Gi  †kl eY© ÔeviÕ A_v©r wbDwK¬qb msL¨v ev fi msL¨v mgvb: 

Topics cÖkœ Topics cÖkœ 

AvB‡mvevi
 

,Ni64
28 ,Cu64

29 Zn64
30 nj ci¯úi- AvB‡mvevi 

nZ  Cu, 64
30

64
29

nj ci¯úi- 
 

 wbDUªb msL¨v I †cÖvUb msL¨v wfbœ  wfbœ †g․‡ji cigvYy  ch©vq ZvwjKvq wfbœ ¯ vb `Lj K‡i 

 AvB‡mvB‡jKUªwbK:  mgvb ev GKB B‡jKUªb wewkó Avqb ev AYy-cigvYy‡K mgB‡jKUªwbK ev AvB‡mvB‡jKUªwbK ejv nq| 

 mgB‡j±ªwbK Avqb  

Avqb B‡j±ªb msL¨v Avqb B‡j±ªb msL¨v  

 

B‡j±ªb msL¨v mgvb 

N3– 10 Na+ 10 
O2– 10 Mg 2+ 10 
F– 10 Ne 10 
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TOPIC : 04 †Kvqv›Uvg msL¨v  

 †Kvqv›Uvg msL¨vi cÖv_wgK Z_¨vejx: 
 

‡Kvqv›Uvg msL¨v cÖZxK wK wb‡`©k K‡i Avwe¯‥viK MvwbwZK mgxKiY we‡kl Z_¨ 

cÖavb †Kvqv›Uvg msL¨v  n kw³ Í̄‡ii AvKvi ‡evi mvr  =
2

nh
  

†h †Kv‡bv cÖavb kw³¯Í‡ii m‡e©v”P B‡jKUªb 

aviY ÿgZv n‡”Q 2n2
| 

mnKvix ev A¨vwRgy_vj 

†Kvqv›Uvg msL¨v 
l Dckw³¯Í‡ii AvK…wZ mgvi-wdì mvr  =

2

)1( llh
 

`l’ Gi gvb 0 n‡eB Ges (n – 1) ch©šÍ| 

g¨vM‡bwUK ev Pz¤^K 

†Kvqv›Uvg msL¨v 
m 

AiweUvj msL¨v Ges 

web¨vm 
wRg¨vb 

mvr  =
2

hml
 

(i) m Gi gvb + l  †_‡K 0 mn –l n‡Z cv‡i| 

(ii) †h †Kv‡bv Dckw³ Í̄‡i †gvU AiweUvj 

msL¨v = (2l + 1) 

(iii) †h †Kv‡bv Dckw³ Í̄‡ii m‡e©v”P B‡jKUªb 

aviYÿgZv = 2(2l + 1) 

(iii) n Gi †h †Kvb gv‡bi Rb¨ †gvU AiweUvj 

msL¨v nq n2 

w¯úb ev N~Y©b 

†Kvqv›Uvg msL¨v 
s ev ms 

B‡jKUªb N~Y©‡bi 

cÖK…wZ I w`K 

D‡jb‡eK I 

Myìw¯§_ 
mvr  =

2

)1( ssh
 

B‡jKUªb N~Y©‡bi w`K s =  
1
2  

 

 ‡Kvqv›Uvg  msL¨v †_‡K B‡jKUªb msL¨v wbY©q t 

†UKwbKt en = m Gi gvb msL¨v  s Gi gvb (w`K) msL¨v [s Gi gvb Fixed = 1/2] 

(i)  n = 3, l =2, m = 2, s = 1/2   ( m = +2, –2 = 2wU), en = 22 = 4 

(ii)  n = 3, l = 2, m = 1 (gv‡b GKwU) s = +
2

1
   en = 11 = 1 

(iii)  n = 2, l = 1, m = +1 , s = 
2

1
   en = 12 = 2 

(iv)  n = 2, l = 0, m = 0 , s = 
2

1
       en = 12 = 2 

(v)  n = 3, l = 1, m = -1 , s = +
2

1
    en = 11 = 1 

(vi)  n = 4, l = 3, m = +2 , s = -
2

1
    en = 11 = 1 

 

TOPIC : 05 AiweU I AiweUvj m¤cwK©Z Z_¨vejx 

 wb‡¤œi AiweUvjmg~‡ni g‡a¨ †Kvb †KvbwU m¤¢e Ges Am¤¢e?  3p, 3d, 3f, 4p, 4f, 5f, 6s ,1p, 2s, 2p, 2d, 4g,5h   

 Ans. m¤¢e- 2s, 2p, 3p, 3d, 4p, 4f, 5f, 6s ,  m¤¢e bq-   1p, 2d, 3f , 5h,4g  

 d-AiweUv‡ji AvK…wZ: d-AiweUv‡ji 5 cÖKvi wÎ-gvwÎK web¨vm Av‡Qt 222 z,yxzxyzxy dd,d,d,d
 
 dxy – (x I y A‡¶i gvS eivei)

 

 

TOPIC : 06 B‡jKUªb web¨vm I K‡qKwU bxwZ 

 

wZbwU bxwZ LyeB Riæwi cwji eR©b bxwZ AvDdevD bxwZ Agvb¨Kvix B‡j±ªb web¨vm 

1. AvDdevD 

2. cwji eR©b bxwZ 

3. û‡Ûi bxwZ 

*124# evsjvwjs‡K e¨v‡jÝ Check  

 

Cr(24)–[Ar]3d54s1, Cu(29) –[Ar]3d104s1, Ag(47) –[Kr]4d105s1, 
Pt(78)–[Xe]4f145d96s1, Au(79) –[Xe]4f145d106s1, 
Pd(46) –[Kr]4d10 Nb(41) = [Kr]4d45S1  Mo (42) = [kr]4d55S1

 

 

TOPIC : 07 eY©vjxwgwZ 

 Zwor Pz¤^Kxq eY©vjxt eY©vjx k‡ãi D™¢e Av‡jvi e‡Y©i mgvnvi †_‡K| Zwor Pz¤^Kxq ej‡Z Av‡jvi Zwor I †P․¤̂Kxq ag©‡K eySvq| 

1. Particle Concept: E = mc2  2. Wave Concept : E = nh  nh 
c


 [ = 
c


] 

K¤úv‡¼i GKK: (s–1) Zi½ •`‡N©¨i GKK: (cm) Zi½ msL¨vi GKK: )cm( 1  
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wewfbœ iwk¥ I Zi½ •`N©¨ `„k¨gvb Av‡jvi Zi½ •`N©¨ (nm) 
iwk¥i bvg  Zi½ •`N¨© (nm) ‡e¸bx 380-424  †e¸wb Av‡jvi Zi½‣`N©¨ me‡P‡q Kg ZvB K¤úv¼ 

me‡P‡q †ewk Ges jvj Av‡jvi Zi½‣`N©¨ †ewk nIqvq 

K¤úv¼ Kg|  

nm ‡_‡K Å ‡Z †h‡Z 10 w`‡q ¸Y Ki‡Z n‡e| 

gnvRvMwZK iwk¥ <0.00005 bxj 424-450 
Mvgv iwk¥ 0.0005-0.15 Avmgvbx 450-500 
iÄb iwk¥ 0.01-10 meyR 500-575 
AwZ †e¸wb iwk¥ <380 njy` 575-590 
`„k¨gvb Av‡jvK iwk¥ 380-700 Kgjv 590-647 
Ae‡jvwnZ Av‡jvK iwk¥ >700 jvj 647-700 
gvB‡µvI‡qf iwk¥ 106-3108 ‡e

‡e¸bx
 

bx

bxj
 

Av

Avmgvbx
 

m

meyR
 

n

njy`
 

K

Kgjv
 

jv

jvj
  

‡iwWI I †Uwjwfkb iwk¥ 3108-1010 
 

 g‡b ivLvi †K․kjt gnvRM‡Zi Mvgv iÄb‡K AwZ †e¸bx „̀‡k¨ Ae‡nwjZ K‡i‡Q gvB‡µv, †iwWI †Uwjwfkb-Zi½ •`‡N©¨i EaŸ©µg (‡QvU †_‡K eo) 

gnvRM‡Zi Mvgv iÄb‡K AwZ †e¸bx `„‡k¨ Ae‡nwjZ K‡i‡Q gvB‡µv †iwWI †Uwjwfkb 

gnvRvMwZK iwk¥ 

(CR) 
Mvgv iwk¥ 

() 

iÄb iwk¥ 

(X-ray) 
AwZ †e¸bx iwk¥ 

(UV) 
`„k¨gvb iwk¥ 

(Visible) 
Ae‡jvwnZ iwk¥ 

Infra-red (IR) 
gvB‡µv I‡qfm 

(Micro waves) 
†iwWI †Uwjwfkb iwk¥ 

(Radio waves) 
<0.0005nm 0.0005–

0.01nm 
0.01–

10nm 
10nm–380nm 380–780nm 0.780m–1000m 1000m–100cm 100cm–100km 

 10–10 (nm) 10–4 10–2 2 380 700 106 108  1012  (nm) 
 

 (i) evg cv‡k Aew  ̄Z gnvRvMwZK iwk¥i Zi½‣`N©¨ me‡P‡q Kg nIqvq K¤úb I kw³ me‡P‡q †ewk| 

 (ii) Wvb cv‡k Aew  ̄Z †iwWI I †Uwjwfk‡bi Zi½‣`N©¨ me‡P‡q †ewk nIqvq K¤úb I kw³ me‡P‡q Kg| 

 

 eY©vjxi †kªYxwefvM- 
 

•ewkó¨ Abymv‡i- eY©vwj `yB cÖKvi c`v‡_©i MVb Abymv‡i- eY©vwj 3 cÖKvi 

 wewKiY ev D¾¡j eY©vwj (emission/light spectra) : 

D”PZi kw³ Í̄i †_‡K wb¤œZi kw³ ¯Í‡i wd‡i Avmvi mgq 

Av‡jvi wewKiY N‡U| 

 †kvlY ev Aby¾¡j eY©vwj (absorption/dark spectra): 
B‡jKUªb wb¤œ kw³ Í̄i †_‡K D”P kw³ Í̄‡i  ̄vbvšÍwiZ 

nIqvi mgq Av‡jvi †kvlY N‡U| 

 

 cvigvYweK ev †iLv eY©vwj (atomic/line spectra) : cvigvYweK eY©vwjwgwZ †g․j 

kbv³Ki‡Yi DrK…ó c×wZ| cvigvYweK ev †iLv eY©vwj ỳB cÖKvi| h_v- 

 (i) Av‡jv we”QziY eY©vwj- GwU D¾¡j e‡Y©i †iLv nq| 

 (ii) Av‡jv †kvlY eY©vwj- GwU Kv‡jv e‡Y©i †iLvi nq| 

 AvYweK ev ¸”Q eY©vwj (molecular/band spectra)| 

 wbiwew”Qbœ eY©vwj (continuous spectra) : AZ¨waK ZvcgvÎvq †Kv‡bv D”P AvYweK 

fi wewkó †h․‡Mi †ÿ‡Î †`Lv hvq| 

 

 wkLv cixÿv (FLAME TEST)- wkLv cixÿvq cøvwUbvg ev bvB‡µvg Zvi e¨envi Kiv nq | Mvp HCl GwmW e¨envi Kiv nq | 

 ‡g․‡ji eY©t Lvwj †Pv‡L ev wkLv cixÿvq- 

avZz/avZe Avqb eY© eøy-Møvm/‡Kvevë Kv‡P eY© avZz/avZe Avqb eY© eøy-Møvm/‡Kvevë Kv‡P eY© 

Li/Li+ D¾¡j jvj (Crimson) ----- Ba/Ba2+ KuvPv Av‡c‡ji gZ bxjvf meyR (Bluish Green) 

Na/Na+ ‡mvbvjx njy` (Golden 
Yellow) 

eY©nxb wkLv Ca/Ca2+ B‡Ui b¨vq jvj (Brick Red) nvjKv meyR (Light Green) 

K/K+ ‡e¸bx ( Pale Violet) ‡Mvjvcx jvj wkLv Sr/Sr2+ UKU‡K jvj (Crimson Red) ..... 

Rb/Rb+ jvj‡P †e¸bx  Ra/Ra2+ jvj (Red) ....... 

Cs/Cs+ bxj (Blue)  Cu/Cu2+ meyRvf bxj (Bluish Green) ... 

wkLv cixÿvq eY© †`q bv Be2+, Mg2+,Al3+,Fe2+,Fe3+
 

 

TOPIC : 08     `ªve¨Zv, `ªve¨Zvi ¸Ydj (`ªve¨Zv ¸Yv¼) I `ªve¨Zv bxwZ 

  `ªve¨Zv bxwZt †Kvb Zworwe‡køl¨ c`v‡_©i ª̀e‡Y hw`- 

m¤úK© cÖK…wZ `ªve¨Zv bxwZ: we Í̄vwiZ Z_¨ 

Kip > Ksp AwZc„³ ev Aatwÿß AvqwbK ¸Ydj ª̀ve¨Zv ¸Yd‡ji (KSP) †ewk n‡j c`v_©wU Aatwÿß n‡e| 

Kip < Ksp Am¤ú„³ AvqwbK ¸Ydj ª̀ve¨Zv ¸Yd‡ji (KSP) Kg n‡j, ª̀eYwU Am¤ú„³ n‡e| 

Kip = Ksp m¤ú„³ ª̀eY AvqwbK ¸Ydj ª̀ve¨Zvi ¸Yd‡ji (KSP) mgvb n‡j, `ªeYwU m¤ú„³ n‡e| 
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 AvqwbK †h․Mmg~‡ni Rjxq gva¨‡g `ªeYxqZv m¤ú‡K© wb‡gœv³ wbqg¸‡jv Rvbv `iKvi 

wbqg mvs‡KwZK e¨wZµg 

 Gr–IA †kªYxi avZzmg~n Ges A¨v‡gvwbqvg Avq‡bi  

†h․MMgbn ª̀eYxq| 

Li+, Na+, K+, Rb+ 
Cs+, NH4

+ 
Li2CO3, Li3PO4, LiF 

 mKj A¨vwm‡UU, bvB‡UªU Ges bvBUªvBU jeY ª̀eYxq| CH3COO–, NO3
–  , NO2

–  
 AwaKvsk †K¬vivBU, †eªvgvBU I Av‡qvWvBU jeY 

`ªeYxq| 

Cl–, Br–, I– Ag, Pb, Cu, Hg cÖf„wZ avZzi †K¬vivBU, ‡eªvgvBU, Av‡qvWvBU 

 AwaKvsk mvj‡dU jeY ª̀eYxq| 2
4SO  BaSO4, SrSO4, PbSO4 A`ªeYxq CaSO4, Ag2SO4, Hg2SO4 ¯^í 

`ªeYxq 

 AwaKvsk Kve©‡bU jeY A ª̀eYxq| 2
3CO  IAGr  Gi avZzmg~n Ges A¨v‡gvwbqvg Kve©‡bU `ªeYxq| 

 AwaKvsk dm‡dU jeY `ªeYxq|  3
4PO  IAGr  Gi avZzmg~n Ges A¨v‡gvwbqvg dm‡dU ª̀eYxq| 

 AwaKvsk mvjdvBW jeY A ª̀eYxq| 2S  IAGr  Gi avZzmg~n Ges A¨v‡gvwbqvg mvjdvBW ª̀eYxq| 

 AwaKvsk nvBWª·vBW A ª̀eYxq OH  IAGr  avZzmg~‡ni nvBWª·vBW mg~n 

2224 )OH(Ba,)OH(Sr,)OH(Ca,OHNH  

 

TOPIC : 09     wewfbœ Avqb kbv³KiY I MÖæc weKviK 

 GKbR‡i wewfbœ A¤øxq I ÿvixq g~jK kbv³KiYt 

 je‡Y ÿvixq g~j‡Ki wm³ cixÿv 

Avqb cixÿvi aiY  weKviK Drcbœ ª̀eY/Aat‡ÿc ch©‡eÿY 

Cu2+ kbv³KiY cixÿv NH4OH [Cu(NH3)4]SO4 nvjKv bxj I c‡i Mvp bxj Aat‡ÿc 

wbwðZKiY cixÿv K4[Fe(CN)6] Cu2[Fe(CN)6] ev`vgx Aat‡ÿc 

Fe2+ Dcw¯ wZ kbv³KiY  K3[Fe(CN)6] KFe[Fe(CN)6] cÖæwkqvb eøy 

Dcw¯ wZ kbv³KiY K4[Fe(CN)6] K2Fe[Fe(CN)6] nvjKv bxj Aat‡ÿc 

Fe3+ 

Dcw¯ wZ kbv³KiY  K3[Fe(CN)6] Fe[Fe(CN)6] ev`vgx ª̀eY 

Dcw¯ wZ kbv³KiY  K4[Fe(CN)6] KFe[Fe(CN)6] Mvp bxj Aat‡ÿc 

Dcw¯ wZ kbv³KiY  NH4CNS Fe(CNS)3 i³eY© `ªeY 

Zn2+ kbv³KiY cixÿv NaOH ZnS 1g Zn(OH)2 Ges c‡i ZnS Gi mv`v Aat‡ÿc 

wbwðZKiY cixÿv K4[Fe(CN)6] Zn2[Fe(CN)6] mv`v Aat‡ÿc 

Ca2+ kbv³KiY cixÿv NH4OOC–COONH4 Ca–OOC–COO–Ca mv`v Aat‡ÿc 

wbwðZKiY cixÿv (NH4)2CO3 CaCO3 mv`v Aat‡ÿc 

Na+ 
Dcw¯ wZ kbv³KiY K2H2Sb2O7 Na2H2Sb2O7 mv`v Aat‡ÿc 

NH4
+ 

Dcw¯ wZ kbv³KiY K2HgI4 NH2[Hg2I3] ev`vgx Aat‡ÿc 

K+ Dcw¯ wZ kbv³KiY Na3[Co(NO2)6] K3[Co(NO2)6] njy` Aat‡ÿc 

Ba2+ Dcw¯ wZ kbv³KiY KCrO4 BaCrO4 njy` Aat‡ÿc 

Al3+ 
Dcw¯ wZ kbv³KiY NH4OH /NaOH Al(OH)3 mv`v Aat‡ÿc 

 je‡Y A¤øxq g~j‡Ki wm³ cixÿvt 

Cl- AgNO3 AgCl mv`v Aat‡ÿc 

(CH3COO)2Pb PbCl2 mv`v Aat‡ÿc 

SO4
2- Ba(NO3)2 BaSO4 mv`v Aat‡ÿc 

(CH3COO)2Pb PbSO4 mv`v Aat‡ÿc 

CO3
2- (CH3COO)2Pb PbCO3 mv`v Aat‡ÿc 

NO3
- m`¨ cÖ¯‧ZK…Z FeSO4+MvpH2SO4 [FeSO4(NO)(H2O)5]SO4

 

ev`vgx ejq (wis Gi g‡Zv) 

          S2-  †mvwWqvg bvB‡UªvcÖæmvBW Na4[Fe(NOS)(CN)5] ‡Mvjvcx ev †e¸wb eY© 

GK bR‡i n¨vjvBWmg~n kbv³KiY Z_¨ 

 

weKviK ‡K¬vivBW(Cl-) ‡eªvgvBW(Br-) Av‡qvWvBW(I-) 

g~j `ªeY+ AgNO3 AgCl AgBr AgI 
Aat‡ÿc mv`v Aa:†ÿc nvjKv njy` Aa:†ÿc Mvp njy` Aa:†ÿc 

`ªve¨Zv NH4OH G `ªeYxq| NH4OH G  AvswkK ª̀eYxq| NH4OH G  A`ªeYxq| 
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TOPIC : 10     •Re †h․‡Mi Avw½K we‡kølY 

 •Re †h․‡Mi we‡kvab c×wZ mg~n: 

 cvZb (Distillation) AvswkK cvZb (Fractional Distillation) wb¤œPvc cvZb (Vacuum Distillation) 
 ev®ú ev ÷xg cvZb (Steam Distillation) `ªveK wb®‥vkb (Solvent Extraction) cwimªveY 

 ‡Kjvmb AvswkK †Kjvmb DaŸ©cvZb (Sublimation) 

 
TOPIC : 11     †µvgv‡UvMÖvwd 

 †µvgv‡UvMÖvwdi cÖKvi‡f`:  

c`v‡_©i †f․Z ag© I c„_KxKiY c×wZi g~jbxwZi Dci wfwË K‡i †µvgv‡UvMÖvwd cÖavbZ Pvi cÖKvi 

†µvgv‡UvMÖvwd Bs‡iRx cÖwZkã D`vniY w¯ i gva¨g Pjbkxj gva¨g 

(i)Awa‡kvlY †µvgv‡UvMÖvwd Absorption chromatography (K) Kjvg †µvgv‡UvMÖvwd  KwVb Zij 
(L) cvZjv Í̄i †µvgv‡UvMÖvwd 

(TLC)| 

KwVb Zij 

(ii) eÈb ev wefvRb 

†µvgv‡UvMÖvwd 

Partition chromatography (K) †ccvi †µvgv‡UvMÖvwd (PC);  Zij Zij 
(L) M¨vm †µvgv‡UvMÖvwd (GC) Zij M¨vm 

(iii)Avqb wewbgq †µvgv‡UvMÖvwd Ion Exchange chromatography (K) K¨vUvqb wewbgq †µvgv‡UvMÖvwd (L) A¨vbvqb wewbgq †µvgv‡UvMÖvwd 

cwie¨vcb †µvgv‡UvMÖvwd Permeation chromatography †Rj cwie¨vcb †µvgv‡UvMÖvwd 

mPj `kvq cÖK…wZi Dci wfwË K‡i †µvgv‡UvMÖvwdi Avevi ỳwU fvM 

M¨vm †µvgv‡UvMÖvwd Gas chromatography (K) M¨vm-Zij †µvgv‡UvMÖvwd (GLC); (L) M¨vm-KwVb †µvgv‡UvMÖvwd (GSC)  

Zij †µvgv‡UvMÖvwd Liquid chromatography (K) Zij-Zij †µvgv‡UvMÖvwd (LLC); (L) Zij-KwVb †µvgv‡UvMÖvwd (LSC)  

 

TOPIC : 12     †ZRw¯…qZv I wbDwK¬qvi wewµqv 

 

•ewkó -iwk¥ -iwk¥ -iwk¥ 

msÁv wnwjqvg cigvYyi wbDwK¬qvm B‡jKUªb KYvi cÖevn Zwor Pz¤^Kxq Zi½ 

cÖZxK  4
2

24
2  ,He  0

1 e 0
0 ,  

Av‡cw¶K PvR© +2 1 0 (PvR©nxb) 

Av‡cw¶K fi 4 GKK 0 0 

†f`b ¶gZv 1 ¸Y n‡j 1000 ¸Y 10000 ¸Y 

AvqbxKiY ¶gZv me‡P‡q †ewk -KYv A‡c¶v Kg me‡P‡q Kg 

 

 ¸iæZ¡c~Y© wbDwK¬q wewµqv-  

cÖkœ m~Î DËi 

01. ?N14
7       HeC 4

2
11
6   

a pX
  +

 b qY
  

  c rZ
  +

  d sk 

a 
+

 b
   

 =
 C

 +
 d

 &
 p

 +
 q

 =
 r

 +
 s

 Ans. N14
7 + H1

1     HeC 4
2

11
6   

02. HH 3
1

2
1     ?He4

2   Ans. H H 3
1

2
1     He4

2 + n1
0  

03. ?N14
7       H O 1

1
17
8   Ans. N14

7 + He4
2     H O 1

1
17
8   

04. nO 1
0

16
8    ? + H1

1  Ans. nO 1
0

16
8     N16

7 + H1
1  

05. nU 1
0

235
92     n3Ba? 1

0
141
56   Ans. n U 1

0
235
92     Kr92

36 + Ba141
56 +3 n1

0  

06. Ra226
88    He? 4

2  Ans. Ra226
88   Rn222

86 + He4
2  

07. nAl 1
0

27
13   ? H1

1  Ans. n Al 1
0

27
13      Mg27

12 + H1
1  

08. ?Pa208
82     nCn 1

0
277
112   Ans. Pa208

82 + Zn70
30    n Cn 1

0
277
112   

09. ?Al27
13     nSi 1

0
28
14   Ans. Al27

13 + H2
1    n Si 1

0
28
14   

10. ?B10
5     nN 1

0
13
7   Ans. B10

5 He4
2    n N 1

0
13
7   

11. HeAl 4
2

27
13     ?P30

15   Ans. He Al 4
2

27
13    P30

15 + n1
0  

12. Pb207
82    27

83Bi +? Ans. Pb207
82   Bi207

83 + e0
1  
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MvwYwZK Ask  
 

TOPIC : 13     MvwYwZK mgm¨v I gvbwmK mgvavb 

 Zi½ •`N¨© , Zi½ msL¨v,K¤úv¼ ev wd«Kz‡qwÝ wbY©qt 

 GLvb †_‡K †h mgm¨v ¸‡jv cix¶vq Avm‡Z cv‡i- 

 01. nvB‡Wªv‡Rb cvigvYweK eY©vjxi D”P  kw³ Í̄i †_‡K wb¤œ kw³¯Í‡i AvMZ iwk¥i Zi½ •`N ©̈ A_ev Zi½ msL¨v KZ n‡e? 

 02. nvB‡Wªv‡Rb cvigvYweK eY©vjxi †h †Kvb wmwi‡Ri n Zg jvB‡bi Zi½ •`N¨© ev Zi½ msL¨v KZ? 

 03. nvB‡Wªv‡Rb cvigvYweK eY©vjxi †h †Kvb wmwi‡Ri m‡e©v”P A_ev me©wbgœ iwk¥i Zi½ •`N ©̈ ev Zi½ msL¨v KZ? 

 GENERAL RULES 3 in 1 TIPS 

wiWevM© mgxKib g‡Z,Zi½ msL¨v  = 
1


 =RH(
1

n1
2 -

1
n2

2 ) 

A_©vr Zi½ msL¨v D‡ëvB w`‡j Zi½ •`N ©̈  cvIqv hvq| GLv‡b n1 Ges n2 Gi gvb wbY©q Ki‡Z cvi‡jB Sv‡gjv †kl| 

K¨vjKz‡jUi wenxb AsK Ki‡Z RH Gi 

gvb bv ewm‡q mivmwi RH †i‡L w`‡Z 

ejv n‡e| 

 mivmwi kw³ Í̄i †`Iqv _vK‡j, n1= ‡QvU gvb, n2= eo gvb 

  MEx 01 
 
 nvB‡Wªv‡Rb cvigvYweK eY©vwji 4_© kw³ Í̄i †_‡K wØZxq kw³ Í̄‡i AvMZ Av‡jvK iwk¥i Zi½ •`N ©̈ Ges Zi½ msL¨v wbY©q Ki| 

 Solve  Zi½ •`N©¨,  
1


 =RH(
1

n1
2 -

1
n2

2 )  

 
1


 =RH(
1
22 -

1
42 ),  

1


 =RH(
1
4 -

1
16 ), 

1


 =RH(
4-1
16  ), 

 
1


 =(
3RH

16  )
1


 =  = (
3RH

16  ) (GUv Zi½ msL¨v) 

GLv‡b, 

 n1= ‡QvU gvb=2, 
 n2= eo gvb=4 

[‡h‡nZz calculator bvB ZvB gvb¸‡jv Gfv‡eB 

†`Iqv _vK‡e] 
 

GLb Avgiv Lye mn‡R Zi½ msL¨v Dwë‡q w`‡q Zi½ •`N¨© wbY©q Ki‡Z cvwi     Zi½ •`N ©̈ = 
16

 3RH
  

 As‡Ki g‡a¨ hw` jvBb K_vUv D‡jøL _v‡K Zvn‡j n1=‡h wmwiR ej‡e †m Abyhvqx  ;   n2= n1+ jvBb msL¨v  

  MEx 01 
 
  nvB‡Wªv‡Rb cvigvYweK eY©vjxi evgvi wmwi‡Ri 3q jvB‡bi Zi½ •`N¨© I Zi½ msL¨v wbY©q Ki|  

 Solve  Zi½ msL¨v,  = 
1


 = RH (
1

n1
2 ­

1
n2

2 ), 
1


 = RH (
1
22 - 

1
52 ) 

                         = RH (
1
4 – 

1
25 ), = RH (

25-4
100  ) = 

21 RH

100   

GLv‡b,†h‡nZz evgvi wmwi‡Ri K_v ejv n‡q‡Q ZvB, 

n1=2, n1=2+jvBb msL¨v =2+3, =5 

[‡h‡nZz calculator bvB ZvB gvb¸‡jv Gfv‡eB 

†`Iqv _vK‡e] 

 GLb Zi½ msL¨v †K Dwë‡q w`‡j Avgiv cve Zi½ •`N ©̈  = 
100

 21RH
  

 me©wbgœ I m‡ev©”P k‡ãi †ÿ‡Î- 

GENERAL RULES 3 in 1 SHORTCUT TIPS 
 hw` me©wbgœ K_v D‡jøL _v‡K Zvn‡j- n1= ‡h wmwiR ej‡e †m Abyhvqx 

 ‡hgb- jvB‡gb ej‡j n1=1 evgvi ej‡j n1=2 Ges n2= n1+1 
 hw` m‡ev©”P K_v D‡jøL _v‡K Zvn‡j - 

 n1= ‡h wmwiR ej‡e †m Abyhvqx †hgb evgvi ej‡j n1 = 2, c¨v‡ðb ej‡j n1= 3 Ges n2 =  

kU©KvU: m‡e©v”P k‡ãi †ÿ‡Î Zi½ •`N©¨ ev 

Zi½ msL¨v 

  = 
1


 = 
RH

(wmwiR bs)
2 

  MEx 01 
 

  nvB‡Wªv‡Rb cvigvYweK eY©vjxi evgvi wmwi‡Ri me©wbgœ ivwk¥i Zi½ •`N©¨ I Zi½ msL¨v KZ| 

 Solve  

1


 = RH (
1
22 - 

1
32 )  = RH(

1
4 - 

1
9 )  = RH (

9-4
36  )  

 Zi½ msL¨= 
1


 =  = 
5 RH

36   

GLv‡b n1 = 2 (‡h‡nZz evgvi wmwi‡Ri K_v ejv n‡q‡Q 

 n2=2+1=3 

GLb Avgiv Zi½ msL¨v Dwë‡q w`‡jB Zi½ •`N©¨ cv‡ev  = 
36

 5RH
  

  MEx 02 
 
 nvB‡Wªv‡Rb cvigvYweK eY©vjxi evgvi wmwi‡Ri m‡e©v”P iwk¥i Zi½ •`N©¨ I Zi½ msL¨v KZ  

 Solve  

1


 =RH(
1
22 -

1
 2 ),   

1


 =RH
1
4 ,  

1


 = 
RH

4  ,  = 
4

RH
  ;  

GLv‡b, n1 =2, n2 =  

 ;  GLb Zi½ msL¨v  = 
RH

4   

kU©KvU: m‡e©v”P k‡ãi †ÿ‡Î Zi½ •`N©̈  ev Zi½ msL¨v  

 = 
1


 = 
RH

(wmwiR bs)
2 = 

RH

4  ;  = 
4

RH
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 `ªve¨Zv ¸Ydj (Ksp) m¤úwK©Z mgm¨v- 

mvaviY wbqgt `ªve¨Zv ¸Ydj (Solubility product) ej‡Z, †h †Kvb ZvcgvÎvq m¤ú„³ `ªe‡b we`¨gvb Avqb¸‡jvi NbgvÎvi ¸Ydj‡K †evSvq| 

wb‡Pi mgxKiYwU we‡ePbv Ki- 

 MX(s) ⇌ M+
(aq)+X-

(aq) GB Ae¯ vq MX `ªe‡Yi `ªve¨Zv ¸Ydj, Ksp=[M+][X-] 

 ¯§iY ivLv `iKvi, m¤ú„³ ª̀e‡Y AvqwbK ¸YdjB n‡jv ª̀ve¨Zv ¸Ydj| Gevi mvaviY mgxKiYwU jÿ¨ Ki- 

 XaYb ⇌bXb++aYa- 
Ksp= [Xb+]a

[Ya-]b    
Gevi we‡kølYx „̀wó wb‡q D`vniY jÿ¨ Ki- 

  MEx 01 
 

 25° C ZvcgvÎvq BaSO4 Gi m¤ú„³ ª̀e‡Y Ba2+
 Gi NbgvÎv 4.010-5 mol L-1

 GB ZvcgvÎvq BaSO4 -Gi ª̀ve¨Zv ¸Ydj Ksp Gi gvb 

mol2L-2
 GK‡K KZ? 

 Solve    BaSO4 ⇌ Ba2+ + SO4
2- 

                Ksp =[Ba2+][SO4
2-]  = 4.0105

4.0105   = 1.61011
 

[Ba2+] = [SO4
2-]= 4.0105 

 
  MEx 02 

 
 25° C ZvcgvÎvq Ag2CO3 Gi `ªve¨Zv ¸Ydj 6.210-12

 Gi `ªve¨Zv wn‡me Ki| 

 Solve  Ag2CO3 ⇌ 2Ag+
 +

2
3
CO  awi, Ag2CO3 Gi `ªve¨Zv S; 

Ksp = (2S)2  S= 4 S3   
ev, S =  3

1
)

4
( spK

= 




6.2  1012

4

1
3 = 1.16  104 mol/L 

Ksp = 6.210-12 
 

 
  MEx 03 

 
 CaCO3 Gi ª̀ve¨Zv 0.0305g/L Gi ª̀ve¨Zv ¸Ydj KZ? 

 Solve   CaCO3  Ca2+ + CO3
2–

  

Ksp = S2    = 

2

100
0305.0









= 9.310–8

 

MCaCO3 = 100   NbgvÎv, S = 
0.03051

100  = 0.030510-2 mol/L 

 

 

 
SELF TEST 

 

 
 

MCQ (12  1 = 12) 
 

01.  1Å mgvb KZ? 
 A. 10–10m  B. 10–8m    
 C. 10–9m    D. 106m 
02. GKwU cigvYyi wbDwK¬qv‡m 18 wU wbDUªb Ges M †m‡j 7 wU B‡jKUªb 

i‡q‡Q| cigvYywUi fi KZ?  

 A. 18 B. 17 C. 25 D. 35 
03. wb‡Pi wbDwK¬qvmÎq Gi g‡a¨ †Kvb¸wj AvB‡mvUwbK? 

A. 1H, 3H, 3H      B. 

92
238

92
237

92
235

U

U

U

    

C. 

20
40

19
40

18
40

Ar

Ar

Ar

       D.14C, 15N, 16O 

04. ‡K¬vwib Gi 14th electron wUi †ÿ‡Î PviwU †Kvqv›Uvg msL¨vi mwVK †mU 

†KvbwU?  

 A. 
n
3
    

l
2

    
m
+1

    
S

+1/2
  B. 

n
3
    

l
1

    
m
–1

    
S

–1/2
  

 C. 
n
3
    

l
0

    
m
0

   
S

+1/2
  D. 

n
3
    

l
1

    
m
0

    
S

+1/2
  

05. ‡ebwRb AYyi mÂiYkxj B‡jKUªbmg~n †Kvb AiweUvj †_‡K Av‡m?  

 A. 1s  B. 2s  C. 2p  D. 3s    

06. Fe2+
 Avq‡bi d-AiweUv‡j B‡jKUªb msL¨v KZ? 

 A. 9 B. 7 C. 6 D. 5 
07. „̀k¨gvb Av‡jvi Zi½ ‣`‡N¨©i cwimi-   

 A. 3.9×10-7m ‡_‡K 7.8×10-7
 m B. 3.9×10-8 m ‡_‡K 7.8×10-8 m 

 C. 3.9×10-10 m ‡_‡K 7.8×10-10 m D. ‡KvbwUB bv| 

08. †µvgv‡UvMÖvwd‡Z Awa‡kvlK Øviv Awa‡kvl‡Yi µg-  

 A. – OH > – COOH > – NH2 B. –NH2 > –COOH > –OH 
 C. –OH > – NH2 > – COOH D. –COOH > –OH > – NH2 

09.  
19

8
      O  X +

0

–1
      e , X †g․jwU-   

 A. N197   B. F199    

 C. Ne19
10

  D. C196  

10. nvB‡Wªv‡Rb cigvYy‡Z jvBg¨vb wmwi‡R GKwU B‡jKUªb n = 6 kw³ Í̄i †_‡K 

 ̄vbvšÍwiZ n‡j wewKwiZ Av‡jvK †dvU‡bi kw³ 2.0 × 10–15 KJ. GKB 

wmwi‡R GKwU B‡jKUªb n = 2 kw³ Í̄i †_‡K  ̄vbvšÍwiZ n‡j wewKwiZ 

Av‡jvK †dvU‡bi kw³ KZ KJ? 
 A. 0.21 × 10–15  B. 0.52 × 10–15 
 C. 1.54 × 10–15  D. 3.00 × 10–15 

11. hw` †K¬vwi‡bi cvigvYweK fi 35.5 nq Z‡e †K¬vwi‡bi 
35Cl Ges 

37Cl Gi 

AbycvZ KZ n‡e?  

 A. 1:2       B. 2:1         
 C. 3:1        D. 1:3  
12. wb‡gœi †Kvb wbDwK¬qvm hyMjwU‡K AvB‡mv‡Uvb ejv n‡e?  

 A. S,S 34
16

32
16   B. C,C 14

6
12
9   

 C. N,C 13
7

12
6   D. .C,N 14

6
14
7  
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WRITTEN (4  2 = 8) 
 

 
01. 32P Gi e¨envi wjL| 

02. AgCl GKwU evBbvix †h․M †Kb?  

03. nvB‡Wªv‡Rb cvigvYweK eY©vjxi evgvi wmwi‡Ri 3q jvB‡bi Zi½ •`N¨© I 

Zi½ msL¨v wbY©q Ki|  

04. 25° C ZvcgvÎvq Ag2CO3 Gi `ªve¨Zv ¸Ydj 6.210-12
 Gi `ªve¨Zv 

wn‡me Ki| 

 

ANSWER ANALYSIS 
 

cÖkœ  DËi e¨vL¨v [MCQ] 
01 A 1Å = 10-10m,  1nm = 10-9m 

02 D 

1s2

K
 2s22p6

L
 3s23p5

M
 = Cl(17) Gi fi 35.5 Gi ms‡KZ 

35
17Cl  

A_©vr n = 18 

03 D wbDUªb msL¨v mgvb| [14–6 =8, 15–7 = 8, 16–8 = 8] 

04 D 

Cl(17)1s2 2s2 2p6 3s2 3px23p2
y 3pz

1  

14th B‡jKUªb P Dc Í̄‡i| P  Dc¯Í‡ii Rb¨ l = 1 

GLv‡b n = 3, l = 1, m = 0 

As 14th electron = 3py   s = + 
1
2 

05 C 
2p AiweUvj cvB () eÜb MVb K‡i Ges D³ B‡j±ªb¸‡jv mÂviYkxj 

nq| 

06 C 

Fe (26) = [Ar]3d64s2 ;        

Fe2+ (24) = [Ar]3d64s0 

Fe3+ (23) = [Ar]3d54s0 

07 A  

08 D 
†µvgv‡UvMÖvwd‡Z Awa‡kvlK Øviv Awa‡kvl‡Yi µg:  

– COOH  > –OH > – NH2 > – CHO 

09 B  

10 C 

1


 = RH 






1

n
2

1

 – 
1

n
2

2

  

GLb, wewKwiZ kw³ = E = 
hc


 = hc × 
1


 = hcRH 






1

n
2

1

 – 
1

n
2

2

  

jvB‡gb wmwi‡Ri †ÿ‡Î, n1 = 1 nIqvq, 

cÖ_g †ÿ‡Î weKxY© kw³ E1 n‡j E1 = hcRH 



1 – 

1
62  = 2 × 10–15 kJ 

wØZxq †ÿ‡Î weKxY© kw³ E2 n‡j E2 = hcRH 



1 – 

1
62  = 2 × 10–15 kJ 

 
E2

E1
 = 



1 – 

1
4   or, E2 = 

27
35 × 2 × 10–15 KJ 

 = 1.542857 × 10–15 KJ 

11 C 

awi, Cl35
Gi cwigvY x % Ges Cl37

Gi cwigvY (100 – x)%  


 

5.35
100

x10037x35




x237005.35
100

x373700x35



  

x237005.35
100

x373700x35



 150x23550    75x   

 35Cl = 75%; 17Cl = (100–75)% = 25%   

 AbycvZ = 
75
25 = 3 : 1 

12 C 

A. n = 32 – 16 = 16,     34 – 16 = 18 

B. n = 12 – 9 = 3,         14 –6 = 8 

C. n = 12 – 6 = 6,         13 – 7 = 6 

D. n = 14 – 7 = 7,         14 –6 = 8 

AvB‡mv‡Uvb A_©vr wbDUªb msL¨v mgvb| 

 

cÖkœ  e¨vL¨v [WRITTEN] 

01 

(i)  32P i³ ¯̂íZv (blood leukemia), cwjmvB‡_wgqv Gi wPwKrmvq 

e¨eüZ nq| 

(ii)  32P e¨envi K‡i GKwU MvQ gvwU †_‡K wK cwigvY dm‡dU MÖnY K‡i 

Zv wbY©q Kiv hvq| 

(iii) 32P e¨envi K‡i DNA I RNA Gi MVb ch©v‡jvPbv K‡i Rxeb 

inm¨ D`NvUb Kiv hvq| 

02 

wmjfvi †K¬vivBW ev AgCl ‡h․‡M ïaygvÎ wmjfvi Avqb (Ag+) I 

†K¬vivBW Avqb (Cl–) we`¨gvb| evBbvix †h․‡M ïaygvÎ ỳwU †g․‡ji cigvYy 

_v‡K| myZivs, AgCl GKwU evBbvix †h․M| 

03 

GLv‡b,†h‡nZz evgvi wmwi‡Ri K_v ejv n‡q‡Q ZvB,  

n1= 2, n1 = 2 + jvBb msL¨v = 2 + 3, = 5 

[‡h‡nZz calculator bvB ZvB gvb¸‡jv Gfv‡eB †`Iqv _vK‡e] 

Zi½ msL¨v,  = 
1


 = RH (
1

n1
2 ­

1
n2

2 ), 
1


 = RH (
1
22 - 

1
52 ) 

 = RH (
1
4 – 

1
25 ), = RH (

25-4
100  ) = 

21 RH

100   

GLb Zi½ msL¨v †K Dwë‡q w`‡j Avgiv cve Zi½ •`N ©̈  = 
100

 21RH
  

04 

Ksp = 6.210-12 

Ag2CO3 ⇌ 2Ag+
 + CO3

2–
  awi, Ag2CO3 Gi `ªve¨Zv S; 

Ksp = (2S)2  S= 4 S3   

ev, S =  3
1

)
4

( spK
= 




6.2  1012

4

1
3 = 1.16  104 mol/L
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wkÿvel©: 

2020-21 

e½eÜz †kL gywReyi ingvb †gwiUvBg BDwbfvwm©wU 

Faculty of Earth  Ocean Science (FEOS) 
Time: 1.5 Hours                                                                          Full Marks: 100  

 c`v_©weÁvb MCQ  
01. w¯’i Ae ’̄vb †_‡K mgZ¡i‡Y Pjgvb e¯‘i AwZµvšÍ ~̀iZ¡ mg‡qi mv‡_ ......?  
 A. Proportional  
 B. Proportional to the square root 
 C. Inversely Proportional 
 D. Inversely Proportional to the square root 

  S B 
 

Why 
 
s = 

1
2 at2   s  t2 

02. e‡ji gvÎv †KvbwU?  
 A. MLT–2 B. ML–2T–1 C. MLT–1 D. M–1LT–2 
  S A 

 
Why  ej, F = ma 

  [F] = M.LT2  
GLv‡b, fi, [m] = [M] 
    Z¡iY, [a] = [LT2]   

03. N~Y©b MwZ kw³, RoZvi åvgK Ges †KŠwYK †eM Gi g‡a¨ m¤úK© †KvbwU?  

 A. E=I B. E=I2 C. E=
1
2I D. E = 

1
2I2 

  S D 
 

Why  N~Y©b MwZkw³, Ek = 1
2

 mr2 2 = 1
2

 I2  [RoZvi åvgK, I = mr2] 

04. hLb cvwb‡Z wKQz wWUvi‡R›U †gkv‡bv nq ZLb Gi c„ôUvb-G Kx N‡U? 

 A. Remain same B. Continues to increase 
 C. Tends to decrease D. B and C Both 
  S C 

 
Why   

c„ôUvb n«vm cvq c„ôUvb e„w× cvq 

i. Zij Pwe©, †Zj Øviv ~̀wlZ n‡j 

ii. •Re c`v_© ª̀exf‚Z _vK‡j 

iii. ZvcgvÎv e„w× †c‡j 

iv. Zij ZwoZvwnZ Ki‡j 

i. A‣Re c`v_© `ªexf‚Z _vK‡j 

ii. ZvcgvÎv n«vm †c‡j  

05. G›Uªwc me‡P‡q Kg _v‡K †Kvb Ae¯’vq?  
 A. Liquid B. Plasma C. Gaseous D. Solid 
  S D 

 
Why  GbUªwc n‡”Q †Kv‡bv GKwU e ‘̄i wek„•Ljvi cwigvY| KwVb 

Ae¯’vq GbUªwc me‡P‡q Kg, wKš‘ M¨vmxq Ae ’̄vi GbUªwc me‡P‡q †ewk|  

 06. evqy‡Z GK Kzj‡¤^i ỳwU Avavb ci¯úi †_‡K 1 km e¨eav‡b Aew¯’Z n‡j 

G‡`i ga¨Kvi ej KZ n‡e? 

 A. 9  103N B. 6  103N C. 4  103N D. 7  103N 

  S A 
 

Why  F = C q1 q2

d2  = 9  109  1  1
(1  103)2 

                             = 9  109  106 = 9  103 N 

 q1 = q2 = 1C  
 d = 1 km = 103 m 

07. GKwU wd¬›U Kuv‡Pi •Zwi wcÖR‡gi cÖwZmviK †KvY 10 Ges jvj Av‡jvi 

Rb¨ Dcv`v‡bi cÖwZmiYv¼ 1.57 n‡j wePz¨wZ wbY©q Ki? 
 A. 10.5 B. 5.7 C. 3.8 D. 6.8 
  S B 

 
Why  wePz¨wZ,  = (  1)A 

          = (1.57  1)  10 = 5.7 
 = 1.57 
A = 10  

08. wb‡Pi †KvbwU ZvwoZ †PŠ¤̂K Zi‡½ eY©vjx‡Z i‡Oi mwVK µg?  
 A. Red-yellow-indigo-green-blue-violet  
 B. Red-yellow- indigo-green- blue-violet 
 C. Violet-blue-Indigo-green-yellow-orange-red 

 D. Violet-Indigo-blue-green-yellow-orange-red 
  S D 

 
Why  ZvwoZ †PŠ¤^K Zi‡½i eY©vjxi µg: Violet-Indigo-Blue-

Green-Yellow-Orange-Red 
 g‡b ivL‡ev: Bs‡iRx- VIB GYOR, evsjv bvg- †ebxAvmnKjv  

09. cÖwZ‡iva‡Ki mgvšÍivj mshyw³‡Z wefe cv_©K¨ wbY©q Ki| 
 

R2=10 

R1=10 

R2=10 

R3=10 

E =15V 

A 

 

 A. 10V B. 5V C. 11.3V D. 3.7V 

  S D 
 

Why  mgvšÍivj mshyw³i Zzj¨‡iva, Rp = R
3

 = 10
3

 = 3.33  

 †fv‡ëR wefvRb m~Î n‡Z, VRP 
= RP

RP + R2
  E = 3.33

3.33 + 10
  15  

                     = 3.75V  3.7V  
10. BD‡iwbqvg GKwU †ZRw¯Œq wbDwK¬qvm| GwUi Aa©vqy 4.5 wewjqb eQi| 

BD‡iwbqv‡gi Mo Avqy wbY©q Ki|  
 A. 4.5 billion years B. 6.5 billion years 
 C. 6.5 million years D. 6.5 million years 

  S B 
 

Why  Mo Avqy,  = 1


 = 1
0.6693

T1
2

 

   = 

T1
2

0.693
 = 4.5

0.693
 = 6.49  6.5 billion years  

 11. GKwU e¯‘‡K 100m/s †e‡Mi mv‡_ Luvovfv‡e Dc‡ii w`‡K wb‡ÿc Kiv 

nq| 3 †m‡KÛ ci e¯‘i †eM wbY©q Ki| 

 A. 42 m/s B. –42 m/s C. 69 m/s D. –69 m/s 
  S Blank 

 
Why  v = u  gt = 100  9.8  3 = 70.6 ms1  

 12. 100 †mw›UwgUvi •`‡N©¨i GKwU w¯úªs 20 †mw›UwgUvi cÖmvwiZ nq hLb 20 MÖvg 

f‡ii GKwU e ‘̄ Szjv‡bv nq| hw` e ‘̄wU‡K †U‡b †Q‡o †`qv nq Zvn‡j w¯úªswU 

0.5 †m‡K‡Ûi mgqKv‡j †`vj‡Z _v‡K| †`vj‡bi •iwLK †eM wbY©q Ki|) 

 A. 15 m/s B. 2.5 m/s C. 0.1 m/s D. 0.4 m/s 

  S A 
 

Why  •iwLK †eM, v = r GLv‡b,  = 2
T

 = 2
0.5

 = 4  

  Ges r = 100 + 20 = 120 cm = 1.2 m  v = 4  1.2 = 15.079 ms1  15 ms1 
 imvqb MCQ  

13. Kve©w·wjK Gwm‡Wi †mvwWqvg jeY‡K †mvWvjvBg (NaOH + CaO) Øviv 

DËß Ki‡j wb‡Pi †KvbwU cvIqv hvq?  

 A. Alkane B. Alkene C. Alcohol D. Acid 
  S A 

 
Why  RCOONa + NaOH(CaO) – R–R + Na2CO3  

14. wb‡Pi †KvbwU wbDwK¬IwdwjK weKviK?  
 A. OH  B. RMgX 
 C. NH3  D. All of these    Ans A  
15. Av`k© AvPiY n‡Z ev Í̄e M¨v‡mi wePz¨wZi MwVZ µg †KvbwU?  
 A. N2<O2<CO2  B. O2<N2<CO2  
 C. CO2<O2<N2  D. N2<CO2<O2   Ans A  
16. cvwbi ’̄vqx ÿiZvi Rb¨ `vqx bq †KvbwU?  
 A. CaCl2 B. Ca(HCO3)2 C. CaSO4 D. MgCl2  
  S B 

 
Why  cvwb‡Z Ca2+, Mg2+ I Fe2+ Avq‡bi †K¬vivBW I mvj‡dU 

AwaK cwigv‡Y ª̀exf‚Z _vK‡j cvwb‡Z ¯’vqx LiZv nq|  

17. ch©vq mviwY‡Z †Kvb ch©v‡q evg †_‡K Wvbw`‡K †M‡j gvb n«vm cvq?  
 A. Nuclear Charge B. Ionization energy 
 C. Electron affinity D. Atomic size    

  S D 
 

Why  ch©vq mviwY‡Z evg †_‡K Wvbw`‡K †M‡j cvigvbweK AvKvi 

gvb n«vm cvq Ges Dci †_‡K wb‡P †M‡j gvb e„w× cvq|  
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18. 0.1M NbgvÎvq CH3COOH `ªe‡Yi H+ Avq‡bi NbgvÎv 2.25 × 103M 
n‡j CH3COOH Gi we‡qvRbgvÎv () KZ?  

 A. 22.5% B. 2.25% C. 0.23% D. 0.022% 

  S B 
 

Why  [H+] =  C     = [H
+]

C
 

   = 2.25  103

0.1
  100        = 2.25%  

19. mnKvix †Kvqv›Uvg msL¨v wb‡Pi †KvbwU m¤ú‡K© aviYv †`q?  
 A. Shell  B. Sub-shell 
 C. Orbital  D. Electron spin  Ans B  
20. wb‡Pi †Kvb wewµqvi Drcv` e„w×i Dci Pv‡ci †Kv‡bv cÖfve †bB?  

 A. N2(g) + 3H2(g) ⇋ 2NH3(g) B. NO(g) + O2(g)) ⇋ NO2(g)  
 C. N2(g) + O2(g)) ⇋ 2NO(g) D. 2SO2(g) + O2(g)) ⇋ 2SO3(g) 
  S C 

 
Why  N2(g) + O2(g)) ⇋ 2NO(g) 

 GLv‡b, n = 2  (1 + 1) = 0 
 n = 0 n‡j Pv‡ci †Kvb cÖfve _v‡K bv|  

21. `ªe‡Y pH 5.6 n‡j mve©Rbxb wb‡`©k‡Ki iO †KvbwU n‡e?  

 A. Red B. Orange C. Green D. Bule 
   

 S A 
 

Why  
wb‡`©k‡Ki bvg 

eY© cwieZ©‡bi 

pH mxgv 

A¤øxq ª̀e‡Y 

eY© 

ÿvixq 

`ªe‡Y eY© 

 wg_vBj †iW 4.2 – 6.3 jvj njy` 

 wg_vBj A‡iÄ 3.1 – 4.0 ‡Mvjvwc jvj njy` 

22. 0.1 M 200 mL `ªeY cÖ¯‘Z Kivi Rb¨ KZ MÖvg KMnO4 cÖ‡qvRb n‡e? 

 A. 3.50 g B. 3.16 g  C. 4.00 g D. 3.70 g  

  S B 
 

Why  S = 1000 W
MV(L)

 

  W = SMV(L)
1000

= 0.1  0.2  158.034
1000

  = 3.16 g 

 V = 2.00 ml = 0.2 L 
 M = 158.034g KMnO4  

23. H2S AYy‡Z H-S-H eÜb †Kv‡Yi gvb KZ? 

 A. 104.5 B. 90 C. 109.5 D. 180 
  S B 

 
Why    S 

H H 
90 

 
24. H2SO4 m¤ú‡K© wb‡Pi †Kvb Dw³wU mwVK?  

 A. The equivalent weight is 90 g B. An oxidizing agent 
 C. A primary standard reagent   
 D. It is not harmful for enveronment    Ans B  

 Bs‡iwR MCQ  
25. Neela ––– her hand when she was cooking dinner.  
 A. burn   B. burning  C. was burning  D. burnt     

  S C 
 

Why  ‡Kvb Sentence-G at that moment, then, that day 
_vK‡j mvaviYZ: Past continuous tense nq| ZvQvov AZxZKv‡j ỳwU KvR 

GKB mv‡_ PjwQj eySv‡Z ev‡K¨i ỳwU AskB past continuous tense-G nq|   

26. They treated me ––– I were a child.  
 A. when      B. like C. as D. as if  

  S D 
 

Why  As if/As though A_© Ô‡hbÕ|  

 Present Simple  As if/As though  Past Simple 
 Past Simple  As if/As though  Past Perfect 
27. Control –––, Sabah! Everything is fine, so don't start crying.  
 A. yourself     B. you   C. me D. herself  

  S A 
 

Why  Sentence Gi Subject Ges object GKB n‡j/ Verb Gi 

Dci †Rvi /emphasis Ki‡Z object wU reflexive pronoun n‡e| 
28.  Which of the following is a noun?   
 A. ordain  B. imprimatur  C. pontificate  D. ricochet 
  S B 

 
Why  ordain (web¨ Í̄ Kiv, fv‡M¨ †jLv), Pontificate (wb‡R‡K 

mwVK fvev),  ricochet (m‡e‡M wVK‡i IVv)  Giv cÖ‡Z¨‡K KvR Kiv eySvq 

ZvB cÖ‡Z¨‡K n‡”Q verb; imprimatur (Aby‡gv`b, AbygwZ)-noun. 
29.  'A lost opportunity never returns'. Here 'lost' is a - 
 A. gerund  B. verbal noun  
 C. gerundial infinitive D. participle 

  S D 
 

Why  verb Gi ‡h iƒc GKB mv‡_ verb Ges adjective Gi KvR 

K‡i Zv‡K participle e‡j| cÖ`Ë ev‡K¨ lost (lose Gi past participle) 
GKB mv‡_ verb Ges adjective Gi KvR m¤úbœ Kivi lost kãwU past 
participle A_©vr participle wnmv‡e KvR K‡i‡Q|  

30. Select the alternative which best expresses the meaning of the 
given sentences:     

 “We were no more surprised than Rahman”. 
 A. We were less surprised than Rahman  
 B. We were all surprised 
 C. Rahman was less surprised than us  
 D. We were as surprised as Rahman 
  S D 

 
Why  We were no more surprised than Rahman A_©- Avgiv 

ingv‡bi †P‡q †ewk wew®§Z wQjvg| hvi A_© n‡jv we were as surprised 
as Rahman (Avgiv ingv‡bi g‡Zv wew®§Z wQjvg)| 

31.   ATTACHMENT: FIDELITY 
 A. Attraction : Devotion B.  Detach : Understand 
 C.  Investigate : Authority D. Economical : Examination 
  S A 

 
Why  Fidelity (AvbyMZ¨) Av‡m Attachment (fw³, Avmw³) Gi 

gva¨‡g| Devotion (AvbyMZ¨) Av‡m Attraction (fw³, Avmw³) Gi gva¨‡g|  

32. The opposite word of INFINITESIMAL Ñ   

 A. everlasting    B. major  C. colossal D. telescopic  

  S C 
 

Why kã¸‡jvi A_©: Infinitesimal (ÿz ª̀), Everlasting (wPi ’̄vqx), 

Major (¸iæZ¡c~Y©), Colossal (weivU), Telescopic ( ~̀iexb msµvšÍ)|    
33. He is a better worker than I am. Which parts of speech. 
 A. noun  B. adjective C. adverb D. pronoun 
  S B 

 
Why  fv‡jvi †ÿ‡Î ỳB Gi g‡a¨ Zzjbv †evSv‡Z better e¨envi 

Kiv nq| ZvB GwU adjective|   

34. ––– book that you have given to me was interesting. 
 A. A B. The C. An D. () 

  S B 
 

Why  eBwU †h‡nZz wbw`©ó ZvB The n‡e| 

35. Choose the correct one – 
 A. Man poses but God disposes.    B. Man propose but God dispose. 
 C. Man proposes but God disposes. 
 D. Man proposes but God disproses.   Ans C   
36. Translation of wZwb K`vwPr wg_¨v e‡jb| is – 
 A. He sometimes tells is lie    B. He seldom tells a lie 
 C. Some what the tells a lie D. He tells a lie sometimes  Ans B  

 MwYZ MCQ  
37. ev Í̄e msL¨vi Dc‡mU s = (x : 5x2 – 16x + 3 < 0) Gi e„nËg wb¤œmxgv I 

ÿz`ªZg DaŸ©mxgv h_vµ‡g| 

 A. 3, 
1
4 B. 3, 

1
3 C. 4, 

1
5 D. 3, 5 

 
 S C 

 
Why 

 
S = {x: 5x2 

– 16x + 3 < 0}  

                         = 








x : (x – 3) 



x – 

1
5   0  = {x: x < 3 A_ev x  

1
5} 

  e„nËg wb¤œmxgv = 
1
5 ÿz`ªZg DaŸ©mxgv = 3 

38. 5ft x̀N© GKwU ẁoi GK cÖvšÍ GKwU Dj¤̂ †`qv‡j AvUKv‡bv Ges Ab¨ cÖvšÍ 10ft 
e v̈mva©wewkó GKwU †Mvj‡Ki mv‡_ hy³|  †Mvj‡Ki IRb 5kg n‡j ẁoi Uvb KZ kg?  

 A. 3 kg-wt B. 5 kg-wt C. 2 kg-wt D. 1, 5 kg-wt 
  S A 

 
Why   

 A 

B C R 

T 

W  

W
AB = 

T
AC = 

R
BC 

= 
5

125
 = 

T
15 

 T = 15  
5

5 5
 = 3 – wt 

BC = 10 
AC = 10 + 5 = 15 
AB = AC2 – BC2 
= 225 – 100 
= 125 



†gwiUvBgb‡jR mv¤úªwZK mv‡ji cÖkœ I e¨vL¨vmn mgvavb                                                                  347 

 
 ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  ASPECT SERIES  

ASPECT SERIES  

39. q Gi †Kvb g~j` gv‡bi Rb¨ x3 + 3x2 – 27x + q = 0 mgxKiYwUi GKwU 

g~j 2 + 3 n‡e? 

 A. 2 B. 3 C. –4 D. 7 
  S D 

 
Why  q Gi gvb 7 n‡j g~j cvIqv hvq: 2 + 3, 2 – 3, – 7   

40. A, B Ges C g¨vwUª·¸‡jvi gvÎv h_vµ‡g 4  5 . 5  4 Ges 4  2 n‡j 

(AT + B)C g¨vwUª· Gi gvÎv n‡e...... 

 A. 4  5 B. 4  2 C. 5  2 D. 2  5 
  S C 

 
Why  (AT + B) Gi gvÎv 5 × 4  

                     C Gi gvÎv 4 × 2 
  (AT + B) C Gi gvÎv 5 × 2 

41. 




x3 – 3x + 3

x
 – 1

x3

2

 Gi we Í̄…wZ‡Z x ewR©Z c` †KvbwU?  

 A. 20 B. – 20 C. 6 D. 40 

 
 S B 

 
Why 

 



x3 – 3x + 

3
x – 

1
x3

2

 = 



x – 

1
x

6

  

  x ewR©Z c` = – 6C3 = – 20   

42. hw` a = 
1 + i

2
 nq, Z‡e a6 Gi gvb n‡eÑ  

 A. –1 B. i C. –i D. 1 

 
 S C 

 
Why  a = 1

2
 (1 + i) 

 a2 = 1
2
 (1 + i)2 = 1

2
 (1 + 2i  1) = 1

2
 (2i) = i 

  a2 = i n‡j, a6 = (a2)3 = i3 = i    
43. (–1, 3) Gi †cvjvi ’̄vbv¼ n‡jv:  
 A. (2, 120) B. (4, 240) C. (1, 60) D. (0, 0) 

 
 S A 

 
Why 

 
r =     231

22
  

 Ges  = tan1















1

3
=120  we› ỳwUi †cvjvi ’̄vbv¼ (2, 120) 

44. BSMRMU kã †_‡K cÖwZevi PviwU K‡i eY© KZfv‡e wbe©vPb Kiv hv‡e?  
 A. 16 B. 8 C. 12 D. 11 

 
 S D 

 
Why 

 
2wU M ‡_‡K GKwU wb‡q I evKx 4 eY© n‡Z 3wU wb‡q evQvB 

msL¨v = 
5C4 = 5 

 `ywU M wb‡q I evKx 4wU eY© †_‡K 2wU wb‡q evQvB msK¨v = 
4C2 = 6 

  ‡gvU = 5 + 6 = 11 

45. f(x) = 
x
|x| dvskbwUi †iÄ n‡jv:  

 A. {–1, 1} B. {–1, –1} C. {1, –1} D. {1, 1} 

 
 S A 

 
Why 

 
f(x) = 

|x|
x  =  

x
x =  1   Rf = {–1, 1} 

46. GKwU e‡· 7 wU jvj, 9 wU Kv‡jv Ges 6 wU mv`v ej Av‡Q, hv †_‡K GKwU ej 

G‡jv‡g‡jvfv‡e DVv‡bv n‡jv| ejwU jvj A_ev mv`v nIqvi m¤¢veYv KZ? 

 A. 
18
22 B. 

15
22 C. 

13
22 D. 

17
32 

  S C 
 

Why  †gvU ej = 7 + 9 + 6 = 22 wU;  

 jvj A_ev mv`v ej = 7 + 6 = 13  m¤¢vebv = 
13
22 

47. tan–11 + tan–12 + tan–1 3 = ?  
 A. 0 B. /2 C.  D. 2 

 
 S C 

 
Why  tan11 + tan12 + tan13 = 

4
 + tan1 2 + 3

1  2.3
  

 = 
4

 + tan1 5
 5

 = 
4

 + tan1 ( 1) = 
4

 + 




  

4
 =   

48. f(x) = x(2a – x) Gi m‡e©v”Pgvb|  
 A. a B. 2a C. 2a2 D. a2 

 
 S D 

 
Why 

 
 f(x) = x(2a-x)= 2ax-x2  

  f(x)=2a–2x f(x)=0 n‡j, x=a. 
 f (x)= –2<0  x=a Gi Rb¨ m‡e©v”P gvb Ges †m †ÿ‡Î,  
 f(a)= a(2a–a)=a2

  

 RxeweÁvb MCQ  
49. Dw™¢‡`i †K¬v‡ivcøv‡÷ †K¬v‡ivwdj bvgK meyR eY©KwYK wK cwigvY we`¨gvb _v‡K?  
 A. 75% B. 25% C. 80% D. 50  Ans A  
50. †ebw_K •kevj †Kv_vq cvIqv hvq?  
 A. Ploting  B. Within tissue  
 C. Attached to soil D. Submerged 
  S C 

 
Why   †ebw_K •kevj: Rjvk‡qi cvwbi wb‡P gvwU‡Z Ave×| 

  wj‡_vdvBU: cv_‡ii Mv‡q Rb¥v‡bv •kevj| 

  G‡ÛvdvBU: D”P †kÖwYi Rx‡ei wUmy¨i Af¨šÍ‡i Rb¥v‡bv •kevj| 

  dvB‡Uvcøv¼Ub: m¤ú~Y© fvmgvb •kevj|  

51. cwjgv‡iR †PBb wiA¨vKk‡b KZ ZvcgvÎvq wØmyÎ †_‡K GKm~Î Kiv nq?  
 A. 90C B. 75C C. 95C D. 80C  Ans A  
52. i‡³i cøvRgvq †mvwWqv‡gi gvÎv w ’̄i ivL‡Z †Kvb ni‡gvbwU f‚wgKv cvjb K‡i?  
 A. Progesterone  B. Vasopresin 
 C. Aldosterone  D. Pituitary hormone 
  S C 

 
Why   Progesterone: ¿̄x‡`‡n Mf©ve ’̄vq Rivqy, åƒY, Agiv BZ v̈ẁ i 

 e„w× wbqš¿Y| 

                  Vasopresin (ADH): e„‡°i cvwb cybt‡kvlY ÿgZv e„w× K‡i| 

                  Aldosterone: †`‡n Na Gi gvÎv wbqš¿Y|  

53. g¨vwUª‡·i MV‡bi Dci wbf©i K‡i Ziæbvw¯’ KZ cÖKvi? 

 A. 2 types B. 4 types C. 3 types D. 5 types  Ans B  
54. _vBi‡qW MÖwš’i cÖavb KvR bq †KvbwU?  
 A. Metabolism and growth control B. Ca2+ in blood 
 C. Protein synthesis D. Respiratory system control 
  S B 

 
Why  _vBi‡qW MÖwš’i KvR: wecvK nvi, ü`¯ú›̀ b I †cÖvwUb ms‡køl wbqš¿Y| 

  i‡³ K¨vjwmqv‡gi gvÎv wbqš¿Y|  wecvKxq cÖwµqv I e„w× wbqš¿Y|  

55. †KvbwU‡Z Awiq cÖwZmvg¨ cvIqv hvq?  
 A. Hydra B. Ctenophora C. Ceoloplana D. Volvox 
  S A 

 
Why  wewfbœ ai‡bi cÖwZmvg¨Zv: 

cÖwZmvg¨Zvi aib D`vniY 

†Mvjxq cÖwZmvg¨ Volvox, Radiolaria, Heliozoa 

Aixq cÖwZmvg¨ nvBWªv, †Rwjwdk (Aurelia), mx A¨vwbgb (Metridium) 
wØAixq cÖwZmvg¨ Ctenophora RvZxq cÖvYxi †`n (†hgb: Ceoloplana) 
wØcvk¦©xq cÖwZmvg¨ cÖRvcwZ, e¨vO, gvbyl 

AcÖwZmvg¨  ¯úÄ, kvgyK 

56. RvB‡MvU iæcvšÍ‡ii GK ch©v‡q GKwU duvKv MnŸi •Zix nq, Zv‡K wK e‡j?  
 A. Blastula B. morula C. Gastrula D. Blastomers 
  S A 

 
Why   giæjv: RvB‡MvU ª̀æZ wefvwRZ n‡q †h wb‡iU †Kvlwc‡Äi 

m„wó K‡i, Zv‡K giæjv e‡j| 

  Blastomere: eøv‡÷vwm‡÷ cÖvq 100wUi g‡Zv †Kvl _v‡K| cÖwZwU   

 †Kvl‡K eøv‡÷vwgqvi e‡j| 

   Gastrulation: åƒ‡Y Av‡K©‡›UiY bvgK cÖv_wgK Lv`¨ MnŸi ev Avwš¿K 

 MnŸi m„wói cÖwµqv‡K Gastrulation e‡j|  

57. Agiv MVbKvwi ewntåƒYxq c ©̀v n‡jv....  
 A. Amnion and Chorionic B. Amnion and Yolk 
 C. Allantois and Chorion D. Chorion and Yolk asc  Ans A  
58. mvgyw`ªK •kevj O2 •Zwi K‡i, hv †gvU mv‡jvKms‡køl‡Yi cÖvq.....  
 A. 70% B. 60% C. 80% D. 90%  Ans B  
59. U¨vM‡gUvB‡Rkb cvIqv hvq †KvbwU‡Z...?  
 A. Nematoda B. Arthropoda C. Chordata D. Porifera  Ans B  
60. cÖwZwU RxešÍ †Kv‡li GKwU bZzb Rx‡e weKvk Kivi ÿgZv i‡q‡Q, Zv‡K wK ejv nq?  
 A. Pluripotency  B. Multipotency 
 C. Totipotency  D. Unipotency   Ans C  
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 c`v_©weÁvb WRITTEN  
01. 



A = 2


i + 3


j + 5


k Ges 


B = m


i  + 2


j + 10


k, m Gi gvb KZ n‡j 

†f±iØq ci¯ú‡ii Dci j¤̂ n‡e? 

  Solve Why  


A  


B n‡e hw` 


A . 


B nq|  

  (2


i + 3


j + 5


k) . (m


i + 2


j + 10


k) = 0  
 2m + 6 + 50 = 0 

 2m =  56  m =  28 A_©vr, m = 28 n‡j, 


A  


B n‡e|  
02. 1 eM© wgwjwgUvi cÖ¯’‡”Q‡`i (†ÿÎdjwewkó GKwU B¯úv‡Zi Zv‡ii •`N©¨ 5% e„w× 

Ki‡Z n‡j KZ ej cÖ‡qvM Ki‡Z n‡e? (B¯úv‡Zi Bqs¸Yv¼ 2  1011Nm–2
)  

  Solve Why 
 
Y = FL

Al
  F = YAl

L
 

                      = 2  1011  106  5
100

 = 104 N  

GLv‡b, 

Y = 2  1011 Nm2  
A = 1  106 m2  
l = 5 
L = 100  

03. wZbwU avi‡Ki aviKZ¡ h_vµ‡g 3 F, 2F Ges 1F (G‡`i wØZxq I Z…ZxqwU‡K 

†kÖwYeÜfv‡e mvwR‡q cÖ_gwUi mv‡_ mgvšÍivj gy³ Kiv n‡j Zzj¨ aviKZ¡ wbY©q Ki|  

  Solve Why 
 
1g aviKZ¡, C1 = 3 F 

                            2q aviKZ¡, C2 = 2 F 
                  3q aviKZ¡, C3 = 1 F  

  2q I 3q Gi †kÖwY‡Z Zzj¨ aviKZ¡,  
1

CS
 = 1

C2
 + 1

C3
 = 1

2
 + 1

1
 = 1 + 2

2
 = 3

2
  

  CS = 2
3

 Ges CS I C1 mgvšÍivj  †gvU Zzj¨‡iva, CS = 11
3

   

04. 40g Gi GKwU ei‡di UzK‡iv‡K 100C ZvcgvÎvi cvwb‡Z iƒcvšÍi Ki‡Z 

Kx cwigvY Zv‡ci cÖ‡qvRb n‡e?  
  Solve Why  m = 40g = 0.04kg 
 0C eid †_‡K 0C cvwb  Q1 = – Lf = 0.04  3.36  105J = 1.344  104J 
 0C cvwb‡K 100C cvwb‡Z iƒcvšÍi  Q2 = ms  
 = 0.04  4.2  101  (100 – 0)J = 1.68  104J 
  Q = (1.34a  104 + 1.68  104)J = 3.024  104J 

 imvqb WRITTEN  
05. gë wf‡bMvi Kx? cixÿvMv‡ii g›U wf‡bMvi cÖ ‘̄wZi wewµqvmn mswÿß weeiY ̀ vI|   
  Solve Why  A¼zwiZ evwj© ev km¨`vbv †_‡K GbRvBg I B‡÷i mvnv‡h¨ 

MuvRb cÖwµqvq cÖ¯‘ZK…Z wf‡bMvi‡K gë wf‡bMvi e‡j|  

 my‡µv‡Ri jNy Rjxq ª̀e‡Y cÖ_‡g Bó †hvM K‡i my‡µv‡Ri dvi‡g‡›Uk‡b Møy‡KvR I 

d«z‡±vR •Zix nq| AZtci Bó wbtm„Z RvB‡gR GbRvBg w`‡q Møy‡KvR I d«z‡±vR 

B_vb‡j cwiYZ nq| Drcbœ B_vb‡j A¨vwm‡Uve¨vKUi bvgK GbRvB‡gi cÖfv‡e evqyi 

Aw·‡Rb Øviv RvwiZ n‡q B_vbwqK Gwm‡Wi jNy Rjxq ª̀eY •Zix nq| Gi 6-10% 

Rjxq ª̀eY wf‡bMvi bv‡g cwiwPZ| 

 C12H22O11 + H2O 
Bbfv‡U©R

–––––– C6H12O6 + C6H12O6  

 CH3CH2OH + O2 
Gwm‡Uve¨vKUi

–––––––––– CH3COOH
(6-10%)

  + H2O  

06. GKwU Kcvi mvj‡dU ª̀e‡Y 5.0 NÈv mgq we ỳ¨r cÖevwnZ Kivi ci 404 
mg avZz Rgv n‡j D³ Zwor cÖev‡ni gvb KZ?  
 Solve Why  w = zit 

 w = 
m
nF it  i = 

wnF
mt  

 i = 
404  10–3  2  96500

63.54  18000
 

 i = 0.068A 

w = 404mg  
    = 404  10–3g 
Cu Gi Rb¨ n = 2 
d¨vivW, F = 96500 
t = 5 hr   = 5  3600 
               = 18000s 
Cu Gi fi m = 63.54g 

07. wb‡Pi wewµqv¸‡jv m¤úbœ Ki|  

 A. CH3CHO + Cu(OH)2 + NaOH 
–– A + B + H2O 

 B. 

 NH2 

 + HCl HNO2––––––
0 – 5C

 C + H2O 

 C. H2C=CH2 + KMnO4 + KOH  D + E 

 

 Solve Why 
  

(A) CH3CHO + Cu(OH)2 + NaOHCH3–COONa + Cu2O + H2O 
 

               (B)      + HCl HNO2
0 – 5C

     + H2O 
 

               (C) H2C = CH2 + KMnO4 + KOH  CH2–CH2 + H2O 

NH2 N2Cl 

OH OH 

 
 Bs‡iwR WRITTEN  

08. Write a paragraph on How to reduce traffic jam in 
megacities. 

  Solve Why  Do it yourself. 

 RxeweÁvb WRITTEN  
09. †nvìdv÷ Kx? GwU †Kvb †kÖwYi Dw™¢‡`i •ewkó¨?  
  Solve Why  Ulothrix Gi †Mvovi j¤̂vK…wZ, eY©nxb Ges wb‡Pi w`‡K 

µgk miæ †h †KvlwU Av‡Q †nvìdv÷ e‡j| GwU Ulorophyceae †kÖwYi 

Dw™¢‡`i •ewkó¨|  

10. Gw›UewW Kx? cuvP ai‡bi Gw›UewWi bvg wjL?  
  Solve Why  †`‡ni cÖwZiÿvZš¿ †_‡K Drcbœ GK ai‡bi `ªeYxq 

MøvB‡Kv‡cÖvwUb hv †ivM-e¨vwa m„wóKvix wbw`©ó A¨vw›U‡Rb‡K (†hgb: fvBivm, 

e¨vK‡Uwiqv) aŸsm K‡i Zv‡K A¨vw›UewW e‡j| 

 cuvP ai‡bi A¨vw›UewW:  BwgD‡bv‡MøvweDwjb G (IgG) 
BwgD‡bv‡MøvweDwjb A (IgA)  BwgD‡bv‡MøvweDwjb M (IgM) 

  BwgD‡bv‡MøvweDwjb D (IgD)  BwgD‡bv‡MøvweDwjb E (IgE) 
11. Pµxq d‡Uvdm‡dvwi‡jkb cÖwµqv wPÎmn †`LvI|  
  Solve Why †h d‡Uvdm‡dvivB‡jkb cÖwµqvq d‡Uvwm‡÷g-I n‡Z Drwÿß 

B‡jKUªb wewfbœ evnK Ny‡i (GKwU ATP •Zwi c~e©K) cybivq d‡Uvwm‡÷g-I 
G wd‡i Av‡m Zv‡K Pµxq d‡Uvdm‡dv-ivB‡jgb e‡j|    

 

 

 

 

 

 
 

12. gwjKzjvi dvwg©s ej‡Z Kx eyS? D`vniY `vI|  
  Solve Why  UªvÝ‡RwbK cÖvYx †_‡K Drcbœ `ªe¨vw` cÖ¯‘Z I AvniY Kiv‡K 

gwjKzjvi dvwg©s e‡j|  

 MwYZ WRITTEN  
13. (3, 4) †dvKvm Ges (0, 0) kxl©wewkó Awae„‡Ëi wbqvgK Gi mgxKiY wbY©q Ki| 

 

 Solve Why 
 

(0,0) (3,4)  

 Aÿ‡iavi mgxKiY, 4x – 3y = 0  w`Kv‡ÿi mgxKiY, 3x + 4y + k = 0 
 (3, 4) we›`y n‡Z w`Kv‡ÿi ~̀iZ¡ = 2  (3, 4) we›`y n‡Z (0, 0) we› ỳi `~iZ¡ 

  
3  3 + 4  4 + k

32 + 42  = 2  32 + 42 

  k = 25  wb‡Y©q w`Kv‡ÿi mgxKiY, 3x + 4y + 25 = 0 (Ans.) 

14. 
4
a

0
 e ax d( x) Gi gvb wbY©q Ki|  

  Solve Why 
 
= 

4

a
 

4
a
0 e ax d ax = 

1

a
 [ ]e ax

4
a
0 = 

1

a
 [e2 – 1]  
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e½eÜz †kL gywReyi ingvb †gwiUvBg BDwbfvwm©wU 

Faculty of Engineering and Technology (FET) 
Time: 1.5 Hours                                                                                 Full Marks: 100 

 
 

 c`v_©weÁvb MCQ  
01. w¯’i Ae ’̄vb †_‡K mgZ¡i‡Y Pjgvb e¯‘i †eM AwZµvšÍ ~̀i‡Z¡i ...........| 

 A. Proportional  B. Inversely Proportional 
 C. Proportional to the square root 
 D. Inversely Proportional to the square root 
  S C 

 
Why  v2 = u2 + 2as; u = 0 n‡j, v2 = 2as  v = 2as v  s  

02. 2N ej †Kv‡bv wbw`©ó f‡ii e ‘̄i Dci wµqv Kivq e ‘̄wU e‡ji w`‡Ki mv‡_ 

60 †KvY Drcbœ K‡i 5m `~‡i m‡i †Mj| Kv‡Ri cwigvY wbY©q Ki|  
 A. 7J B. 10J C. 5J D. 15J 

  S C 
 

Why  W = Fs cos = 2  5cos60 = 10  
1
2 = 5J 

03. GKK f‡ii ỳwU e¯‘KYv GKK ~̀iZ¡ †_‡K †h e‡j ci¯úi‡K AvKl©Y K‡i 

Zv‡K Kx ejv nq?  
 A. Unit force  B. One Newton Force 
 C. Gravitational force D. Gravitational acceleration 

  S A 
 

Why  F = 
GMm

R2 ; M= m = 1 GKK; R = 1 GKK n‡j, F = G, 

hv GKK ej (unit force)| 

04. cvwbi AYyi ga¨Kvi eÜb‡K Kx e‡j?  
 A. Ionic Bond  B. Covalent Bond 
 C. Dipole-Dipole Bond D. Metalic Bond 
  S C 

 
Why  cvwbi AYy‡Z wØ‡cvj (Dipole) we`¨gvb| d‡j cvwbi AYy-

AYy‡Z we`¨gvb eÜb n‡jv Dipole-Dipole Bond| 
05. k‡ãi ZxeªZvi mv‡_ we Í̄v‡ii m¤úK© †KvbwU?  

 A. I  A B. A  I C. I  A2 D. I  
1

A2 

  S C 
 

Why  I = 22A2f2
V    I  A2  

06. 25 ohm †iwR÷vi Gi ỳB cÖv‡šÍi wefe cv_©K¨ wbY©q Ki|  
 

V2 V3 V1 

50V i 

10 15 25 

 

 A. 10V B. 15V C. 25V D. 50V 
  S C 

 
Why  †fv‡ëR wefvRb m~Î n‡Z,  

 V25 = 25
10 + 15 + 25

  V = 25  50
50

 = 25 V   

07. †mvwWqvg jvBU Gi c ©̀vi B›Uvi‡d‡iÝ Gi ỳB Zi½ phase wWdv‡iÝ 4| 

`yB Zi‡½i c_ wWdv‡iÝ †ei Ki|  
 A.  B. 2 C. 4 D. 8 

  S B 
 

Why  `kvcv_©K¨ = 2


  c_cv_©K¨  

  c_cv_©K¨ = 4  
2

 = 2  

08. Nucleus Gi wfZi GKwU B‡j±ªb-Gi MwZkw³ wbY©q Ki|  
 A. 24MeV B. 1.45  109J C. 4MeV D. 3.83  10–9J 
  S Blank 

 
Why  cÖ‡kœ fzj Av‡Q|  

09. Radon GKwU †iwWI Gw±f M¨vm, hvi 4 w`‡bi Aa©vqy Av‡Q| Radon Gi 

decay Kb÷¨v›U wbY©q Ki|  
 A. 2  10–6s–1 B. 2  10–4min–1 C. 2  10–3H–1 D. 1.7 day–1 
  S A 

 
Why  T1

2

 = 4 days 

   = 0.693
4

 = 173.25 103day1 = 7.218  103h1 = 2  106s1   

10. The three vectors are : 


A = 3


i  + 2


j  + 


k; 


B = 


i  + 2


j  + 3


k;  


C = 


i + 


j + 2


k. Find 


A . (


B  


C)|  
 A. 8 B. 10 C. 21 D. 54 

  S Blank 
 

Why  


B


C = 










i   


j   


k
1   2  3
1   1  2

 =  


i(4–3) –  


j(2–3) + 


k(1 – 2)  

  = 


i + 


j – 


k  

  


A.(


B  


C) = (3


i + 2


j + 


k)(


i + 


j – 


k) = 3 + 2 – 1 = 4  
11. GKwU e ‘̄‡K 100 wg./†m. †e‡M Dc‡ii w`‡K wb‡ÿc Kiv n‡j 17 †m‡KÛ 

c‡i e ‘̄wUi †eM KZ n‡e Zv wbY©q Ki| 

 A. 265m/s B. –265m/s C. 69m/s D. –69m/s 
  S Blank 

 
Why  v = u – gt = 100 – 9.8  17 ms–1 = –66.6ms–1 

[Dc‡ii w`‡K †eM abvZ¥K wKš‘ Z¡iY FYvZ¥K] 
12. Torque Gi BDwbU †KvbwU? 

 A. kgms–2 B. Joule C. N.m D. Nm–1 

  S C 
 

Why  


  = 


r   


F; GLv‡b, 


r  Gi GKK m;  


FGi GKK N 

  


  Gi GKK Nm|  

 MwYZ MCQ  
13. hw` A GKwU 3  3 g¨vwUª· Ges |A| = – 7 nq, Z‡e |(2A)–1| Gi gvb KZ? 

 A. – 
1

14 B. – 
1
56 C. – 

8
7 D. – 

2
7 

  S B 
 

Why  GLv‡b DwjøwLZ g¨vwUª‡·i µg = 3  3  ev 3 
 Ges A Gi mnM = 2 

  gvb = {(mnM)
µg

  |A|}–1 = {23
–}–1 = – 

1
56 

14. 




2x2 – 1

x2

n

 Gi we Í̄…wZ‡Z x ewR©Z c` †KvbwU?  

 A. –24 B. 24 C. –32 D. 32 
  S Blank 

 
Why  mgvavb Kiv hv‡e bv| KviY n Gi gvb †bB| 

15. GKwU cive„‡Ëi w`Kv‡ÿi mgxKiY x – 1 = 0 Ges kxl©we›`y (3, 0) n‡j 

cive„‡Ëi mgxKiY †KvbwU? 

 A. y2 = 4(x – 3) B. y2 = 8(x + 3) C. y2 = 8(x – 3) D. y2 = 4(x – 3) 
  S Blank 

 
Why  w`Kvÿ, x – 1 = 0 n‡j, a = – 1 n‡e| wKš‘ Ack‡bi 

†Kv‡bv mgxKi‡YB a = –1 ‡bB| 

16. cos230 + cos260 + cos290 + ... ... ... + cos2180 = ? 

 A. 3 B. 5 C. 6 D. 7 

  S B 
 

Why  GLv‡b c`msL¨v = 
90 – 10

10  + 1 = 9 

 sin290 Gi gvb 1 Gi mv‡_ Aewkó 8 Gi A‡a©K 4 †hvM Ki‡Z n‡e| 

 gvb = (1 + 4) = 5 
17. GKwU w÷gvi 12 km/hr †e‡M Pj‡Z cv‡i| w÷gviwU KZ †Kv‡Y Pj‡j  

6 km/hr †e‡M cÖevwnZ b`x‡K AvovAvwofv‡e cvi n‡Z cvi‡e?  
 A. 120 B. 90 C. 130 D. 45 

  S A 
 

Why  †KvY, cos–1





‡¯ªv‡Zi †eM

w÷gv‡ii †eM
 = cos–1





–

6
12  = 120 
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18. 12 wgUvi •`‡N©¨i mylg GKwU weg-Gi IRb 50 †KwR, hvi A I B cÖv‡šÍ 

h_vµ‡g 15 †KwR I 35 †KwR IRb Szjv‡bv Av‡Q| A cÖvšÍ n‡Z KZ `~i‡Z¡ 

ïaygvÎ GKwU Aej¤̂b ¯’vcb Ki‡j e¨e ’̄vwU myw¯’Z _vK‡e?  

 A. 5 meter B. 6 meter C. 
36
5  meter D. 7 meter 

  S Blank 
 

Why  
 
 

C A B 

15 35 

12 – x x 
 

 15x = 35(12 – x)  x = 
42
5  (DËi †bB)| 

19. 
d

dx {sin–1(cosx)} = ?  

 A. x B. 
1
x C. –1 D. 1 

  S C 
 

Why 
d

dx {sin–1(cosx)} = 
1

1–cos2x
 

d
dxcosx

 = 
sinx

1 – cos2x
 = – 

sinx

sin2x
 = – 

sinx
sinx = – 1 

20. GKwU ev‡· 6wU mv`v I 5wU jvj ej Av‡Q| ev· n‡Z cybt¯’vcb K‡i ỳwU 

ej †bqv n‡jv| ej ỳwU mv`v nIqvi m¤¢vebv KZ?  

 A. 
35

121 B. 
6
11 C. 

38
121 D. 

5
11 

  S Blank 
 

Why   
6
11   

5
11 =  

30
121  

21. 'a' Gi †Kvb gv‡bi Rb¨ 


A = 2


–
i + 3



–
j + 4

–
k, 



B = 3


–
i  + 4



–
j + a

–
k Ges  



C = a


–
i + 7



–
j + 9

–
k †f±i wZbwU mgZjxq n‡e? 

 A. –2 B. 2 C. 3 D. 5 

  S D 
 

Why 






2

3
a
  
3
4
1
  
4
a
9

= 0  2(36 – 7a) – 3(27 – a2) + a(21 – 4a) = 0 

  72 – 14a – 81 + 3a2 + 8a – 16a = 0 
  3a2 – 30a + 75 = 0  a = 5 
22. GKwU mij‡iLv (1, –2) we› ỳMvgx I AÿØq n‡Z mgvb Ask I GKB wP‡ý 

LwÐZ Ki‡j †iLvwUi Xvj n‡jv-  
 A. 45 B. 60 C. 30 D. 135 

 

 S A 
 

Why 

 

 

x x1 

y 

y 

a 

 

 

x
a + 

y
– a = 1  

x
a – 

y
a = 1  

x – y
a  = 1 

  x – y = a  y = x – a  y = 1, x – a  x = 1  45 
23. 100 msL¨K wfbœ Dcv`v‡bi †mU †_‡K KZ msL¨K Dcv`vb wb‡j web¨vm I 

mgv‡ek msL¨v mgvb?  
 A. 1 B. 2 C. 100 D. 99 
  S A 

 
Why  

100C1 = 100P1 

24. hw` (x)dx = ln(lnx) + C nq, †hLv‡b C GKwU aªæeK, Z‡e (x) = ?  

 A. x ln(lnx) + x B. 
x

lnx C. 
1

xlnx D. xln(lnx) 

   S C 
 

Why   
d
dx{ln(lnx)} = 

1
lnx  

1
x = 

1
xlnx 

 Bs‡iwR MCQ  
25. The price of a car Can .......... Tk. 10000000. 
 A. As high as  B. So high as 
 C. As high to  D. As high for   Ans C  
26. Because of his sudden wealth accumulation, he cast ...... his 

old friends. 
 A. Aside B. Up C. Down D. Off  Ans D  
27. I have completed my assignment of the month and...........  
 A. So as he B. He has so C. Has so he D. So he has 
  S A 

 
Why  mwVK DËi So has he| KvQvKvwQ DËi A| 

 
 

28. Everybody advised him ......... smoking. 
 A. Giving up B. To give up C. In give up D. From giving up 
  S B 

 
Why  Imperative Sentence ZvB to hy³ n‡e|  

29. Which of the following is correct?  
 A. The streets of Dhaka are wider than Chittagong. 
 B. The streets of Dhaka are wider than those of Chittagong.  
 C. The streets of Dhaka are wider that of Chittagong. 
 D. The streets of Dhaka is wider than Chittagong.  Ans B  
30. Which of the following is correct?  
 A. Very few cricketer in the Bangladesh are as popular as Tamim Iqbal.  
 B. Very few cricketers in Bangladesh are as popular as Tamim Iqbal. 
 C. No other cricketers in Bangladesh are as popular as Tamim Iqbal. 
 D. Very few cricketers in the Bangladesh is as popular as Tamim Iqbal. 

  S B 
 

Why  Few Gi c‡i countable noun nq|  

31. Andy knocked on the door, but nobody answered. (which 
part of speech is but)  

 A. Adverb B. Adjective C. Conjunction D. None  Ans C  
32. Choose the correct option to fill up the blank space in the 

sentence, "There is ......... on the roads today".  
 A. Too many traffic B. Very much traffic 
 C. Few traffic  D. Too much traffic 
  S B 

 
Why 

 
Too much n‡e bv| KviY too kãwU sentence Gi †k‡l e‡m| 

33. Choose the best option to complete the sentence, "The 
greater the demand, –––––" 

 A. The higher the price B. Higher the price 
 C. The high the price D. Lower the price 
  S A 

 
Why  Zzjbv ‡evSv‡Z the e¨eüZ nq|  

34. Select the appropriate option to fill up the blanks. We opted 
–––– a reconciliation ––––– the dispute.  

 A. in, to B. with, at C. for, to D. for, of  Ans D  
35. The word 'Lucrative' means-  
 A. good looking  B. profit-making 
 C. professional  D. marginal   Ans B  
36. Choose the proper option to fill up the blanks. 
 I perfer –– what I like even though it –– not having much money 
 A. to doing, mean B. doing, means 
 C. to do, may  D. doing, mean 

  S B 
 

Why  Perfer Gi ci verb Gi mv‡_ ing hy³ nq I 3rd person 
singular number Gi Kvi‡Y mean Gi mv‡_ s †hvM n‡q‡Q|  

 imvqb MCQ  
37. GKwU cigvYyi †Kvqv›Uvg msL¨v msÁvwqZ Kivi wfwË n‡jvÑ  
 A. Hund's rule  B. Aufbau's principle 
 C. Pauli's exclusion principle  
 D. Heisenberg's uncertainty principle   Ans B  
38. C-AiweUv‡ji sp3 msKiY †Kvb †ÿ‡Î N‡U? 

 A. 
 H 

C=C 
H 

H H 
  B. 

 

H C–C H 

H H 

H H 

  

 C.  H CC H   D.   
  S B 

 
Why  GLv‡b cÖwZwU C-Gi 4wU -eÜb Av‡Q Ges ZvivB g~jZ sp3 

msKivqb NUvq|  
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39. Zwor FYvZ¥KZvi mwVK µg †KvbwU?  
 A. F > N > O > Br  B. F > N > Br > O 
 C. F > O > N > Br D. F > O > Br > N 
  S C 

 
Why  G‡`i Zwor FYvZ¥KZv F(4)>O(3.5)>N(3)>Br(2.8)|  

40. hw` 0.20 moldm–3 ª̀e‡Yi wewµqvi cÖviw¤¢K MwZ 3.0  10–4 moldm–3s–1 
nq, Zvn‡j wewµqvwUi MwZ aªæeK KZ? 

 A. 4.0  10–3s–1 B. 8.4  10–3s–1 C. 2.5  10–3s–1 D. 1.5  10–3s–1 

  S D 
 

Why  MwZaªæeK = 3  104 moldm3s1

0.20 moldm3  = 1.5  103s1   

41. wb¤œwjwLZ wewµqv Øviv 10% B_vbwqK `ªeY †_‡K cÖ¯‘ZK…Z wf‡bMv‡ii  

Rb¨ †Kvb Z_¨wU mwVK? H3C–CH2–OH (10%) 
micoderma acety
 

H3C – COOH (aq) 
 A. The reaction is reduction 
 B. The pH of the vineger is above 7, so it hinders the growth of microbes 
 C. A food preservative 
 D. Micoderma acety is an acid acting as catalyst  Ans C  
42. wb‡Pi wewµqvwU‡Z KZ †gvj B‡jKUªb wewbgq nq Ges H2SO4 Gi  

f‚wgKv Kx? 2KMnO4 + 8H2SO4 + 10FeSO4 = K2SO4 + 2MnSO4 
+ 5Fe2 (SO4)3 + 8H2O| 

 A. 6, oxidant  B. 10, reductant  
 C. 10, acidic medium D. 6, reductant   Ans C  
43. †Kvb Dcv`v‡bi Rb¨ wm‡g›U ax‡i ax‡i k³ n‡q hvq?  
 A. CaSO4.2H2O  B. 3CaO.SiO2C  
 C. aO.Al2O3  D. Al2O3   Ans A  
44. wb‡Pi †Kvb †hŠ‡Mi KvVv‡gv‡Z R¨vwgwZK mgvYyZv cÖ`k©b m¤¢e bq?  
 A. (ab) C = C(ab) B. (ab) C = C (bd) 
 C. (aa) C = C (ab) D. (ab) C = C (de) 
  S C 

 
Why  wØeÜ‡b Kve©bØ‡qi AšÍZ GKwU‡Z hw` GKB †g․j ev GKB 

g~jK hy³ _vK‡j †mwU R¨vwgwZK mgvYy cÖ`k©b Ki‡e bv|  

45. †mjy‡jvR †KvbwUi cwjgvi?  
 A. -D-Glucose  B. -D-Glucose  
 C. L--Amino acid D. Omega-3-fatty acid  Ans B  
46. g„`y GwmW I Zxeª ÿv‡ii cÖkgb wewµqvq Kvh©Ki pH cwimi †KvbwU?  
 A. 4.2-6.3 B. 3.0-10.0 C. 8.0-10.0 D. 0.0-2.0  Ans C  
47. cÖfveK m¤ú‡K© wb‡Pi †KvbwU mZ¨ bq?   

 A. A catalyst cannot initiate a reaction 
 B. The composition of a catalyst changes at the end of a reaction 
 C. A catalyst is specific for a partieular chemical reaction 
 D. A catalyst can accelerate or retard the rate of a reaction  Ans B  
48. NaCl Gi Mvp Rjxq ª̀e‡Yi Zwor we‡køl‡Y wb‡Pi †KvbwU Drcbœ nq bv? 

 A. Na B. H2 C. Cl2 D. NaOH  Ans A  

 AvBwmwU MCQ  
49. GKRb e¨w³‡K mbv³ Kivi Abb¨ cÖhyw³ †KvbwU?   

 A. Bioinformatics B. Biometrics 
 C. Nanotechnology D. Robotics 
  S B 

 
Why  Biometrics c×wZ‡Z wdsMvi wcÖ›U, AvBwik ¯‥¨vbvi 

BZ¨vw`‡Z c×wZ‡Z GKRb e¨w³‡K kbv³ Kiv hvq|  

50. †ive‡Ui Kw¤úDUv‡ii gva¨‡g gvbyl ev cÖvYx‡`i wPšÍv Kivi ÿgZv cÖ‡qvM 

Kivi c×wZ Kx?  
 A. Trial and Error B. Testing and debugging 
 C. Coding and correction D. Look and Follow  Ans D  
51. K…wÎg eyw×gËv Kx?  
 A. Knowledge based system B. Knowledge system 
 C. Computer system D. Internet system  Ans A  
52. †KvbwU Wi-Fi Gi IEEE ÷¨vÛvW©?  
 A. 802.10 B. 802.11 C. 802.01 D. 802.15  Ans B  

53. evBbvwi msL¨v c×wZ‡Z wic‡bi eqm (10110)2| `kwgK msL¨v c×wZ‡Z 

Zvi eq‡mi mgZzj¨Ñ  
 A. 21 B. 24 C. 23 D. 22  Ans D  
54. HTML G gšÍe¨ †jLvi Rb¨ mwVK wmbU¨v· n‡jvÑ  
 A. <?comment?> B. <!--comment..?> 
 C. <--comment--> D. <!--comment..> 
  S D 

 
Why 

 
mwVK DËi <!--comment-->| cÖ‡kœ fzj Av‡Q|  

55. †KvbwU wØgvwÎK web¨v‡mi D`vniY?  
 A. Address [4, 8] B. Address (4,8) 
 C. Address [4] [8] D. Address {4, 8} 
  S C 

 
Why  A¨v‡i (web¨vm) cÖKvk Kiv nq [ ] w`‡q|  

56. †KvbwU I‡qe eªvDwRs mdUIqvi bq?  
 A. Internet Explorer B. Google Chrome 
 C. Mozilla Firefox D. Windows Explorer 
  S D 

 
Why  Internet Explorer, Google Chrome, Mozilla Firefox 

G¸‡jv n‡jv eªvDwRs mdUIq¨vi|   

57. Register e¨eüZ nqÑ  
 i. storing 0 or 1  ii. Addition 0 or 1 

 iii. Data shifting 

 wb‡Pi †KvbwU mwVK? 
 A. i I ii  B. ii I iii 

 C. i I iii  D. i, ii I iii   Ans C  
58. WvUv‡e‡m bZzb †iKW© †hvM Ki‡Z †Kvb SQL †÷U‡g›U e¨envi Kiv nq? 

 A. Select B. Insert C. Create D. Put 
  S B 

 
Why  Insert †÷U‡g›U e¨envi K‡i bZzb †iKW© †hvM Kiv nq| 

D`vniY: INSERT INTO tabel_name (column1, column2, 

column3,.....) VALUES (value1, value2, value3,....)  

59. Flowchart Kx?  
 A. Encryption algorithm B. Visual programming 
 C. Graphical interfacing D. Visual algorithm 
  S D 

 
Why 

 
A¨vjMwi`g‡K „̀k¨gvb Kiv nq flowchart Øviv|  

60. D”P Í̄‡ii fvlv Abyev‡`i Rb¨ †h †cÖvMÖvg e¨envi Kiv nq ......  
 A. Assembler B. Compiler C. Interpreter D. None  
  S B 

 
Why  D”P Í̄‡ii †cÖvMÖvwgs fvlv (†hgb: Java) Abyev` Kiv nq 

K¤úvBjvi w`‡q| 

 c`v_©weÁvb WRITTEN  
01. 2.0kg f‡ii GKwU e ‘̄ w ’̄i Ae ’̄vq _vKv Av‡iKwU e ‘̄i mv‡_ w ’̄wZ¯’vcK 

msNl© NUv‡jv Ges msN‡l©i ci cÖ_g e¯‘wU Zvi Avw`‡e‡Mi GK-PZz_©vsk 

†eM wb‡q GKB w`‡K Pj‡Z _vKj| AvNvZcÖvß e ‘̄wUi IRb KZ? 

  Solve Why  m1 = 2kg, u2 = 0ms–1; v1 = 
u1

4 , v1 = 
m1 – m2

m1 + m2
 u1 

  
1
4 = 

2 – m2

2 + m2
; m2 = 1.2kg  

02. †ewiwjqvg avZzi GKwU Zj n‡Z 6105 ms–1
 †e‡M B‡jKUªb wbtmi‡Yi 

AvcwZZ Av‡jvi K¤úv¼ wbY©q Ki| [†ewiwjqv‡gi Kvh©v‡c¶K = 6.24 10–19 J; 

h = 6.6310–34 J-s, m = 9.110–31 kg]  

  Solve Why  
1
2 mv2 = E – W0 = 0Wh     = 

1
h 



1

2 mv2 + W0   

 = 
1

6.63  10–34  






1

2  9.1  10–31  (6  105)2 + 6.24  10–19   

 = 1.1881015 Hz  
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 MwYZ WRITTEN  
03. x = 

1
y2, x = y Ges y = 2 †iLv¸‡jv Øviv Ave× †ÿ‡Îi †ÿÎdj wbY©q Ki 

Ges †ÿÎwUi wPÎ AuvK|  
  Solve Why  

  

 ( )1
4 2   Y 

(1,1) 

(2,2) 
y = x 

X 

y, z 

x2 = y 

 x1 = 
1
y2 

y2 = 
1
x 

 

 wb‡Y©q †ÿÎdj, A = 
2

1
 (x2 – x1)dy = 

2

1
 




y – 1

y2 dy 

  = 




y2

2
 + 1

y

2

1
  = 




2 + 1

2
 – 




1

2
 + 1  = 1 eM©GKK 

04. x2 + kx – 6k = 0 Ges x2 – 2x – k = 0 mgxKiYØ‡qi GKwU mvaviY g~j 

_vK‡j k Gi gvb wbY©q Ki| 

  Solve Why  

 awi, mgvavb g~j  
 

2 + k – 6k = 0 --------- (i) 
 

2 – 2 – k = 0 ----------- (ii) 
 (i) bs I (ii) bs n‡Z eRª¸Yb K‡i cvB, 

 


2

– k2 – 12k = 


– 6k + k = 
1

– 2 – k 

  (– 5k)2 = (k + 2) (k2 + 12k) 
  25k2 = k(k2 + 14k + 24) 
  k(k2 – 11k + 24) = 0 
  k(k – 3) (k – 8) = 0 
  k = 0, 3, 8 (Ans.) 

 imvqb WRITTEN  
05. Zvc Drcv`x I Zvcnvix wewµhvi msÁv `vI| 

  Solve Why 
 
Zvc Drcv`x wewµqv: 

 ‡h ivmvqwbK wewµqv‡Z Zvc Drcbœ nq Zv‡K Zvc Drcv`x wewµqv e‡j| 

mvaviYfv‡e Zvc Drcv`x wewµqv A + B  C + D + Q (Zvc)  
 Zvcnvix wewµqv: ‡h ivmvqwbK wewµqv‡Z Zvc †kvlY nq Zv‡K Zvcnvix 

wewµqv e‡j| 

 mvaviYfv‡e Zvcnvix wewµqv A + B + Q (Zvc)  C + D 

 A_ev, A + B  C + D – Q (Zvc)  
06. wb‡Pi wewµqv¸‡jv we‡ePbv K‡i Kve©b WvB mvjdvB‡Wi msMVb Zvc wbY©q 

Ki| 

 CS2(l) + 3O2(g) = CO2(g) + 2SO2(g)   H = – 1109.17kJmol–1 
 C (s) + O2(s) = CO2(g)           H = – 394.55kJmol–1 
 S (s) + O2(s) = SO2(g)           H = – 297.39kJmol–1 
  Solve Why  CS2, C I S Gi `nbwewµqv wb¤œiƒc: 

 CS2(l) + 3O2(g)  CO2(g) + 2SO2(g), H = – 1109.17kJmol  
–1 .................(i) 

 C(s)  + O2(g)  CO2(g), H = – 393.3kJmol  
–1............................................(ii) 

 S(s)  + O2(g)  SO2(g), H = – 297.39kJmol  
–1..........................................(iii) 

 (i) n‡Z cvB, H = {Hf(CO2) + 2Hf(SO2)} – {Hf(CS2) + 3Hf(O2)} 

 ev, – 1109.17 = {–394.55 + 2(–297.39)} – {Hf(CS2) + 3  0} 

 ev, Hf(CS2) = + 119.84 

  CS2 Gi msMVb Zvc 119.84 kJmol–1 

07. wb‡Pi wewµqv¸‡jv m¤úbœ Ki| 

 

(a)      + Na + CH3Cl ether
 

 

(b) CHCH O3 

(c) H3C–CO–CH3+H3CMgI  A H2O/H+

B + C  
 
 
(d)       + CHCl3 + KOH (alc)  A + B + H2O 

Cl 

Cl 

 

  Solve Why  

 

(a)      + 2Na + CH3Cl ether
        + 2 NaCl 

 

(b) CHCH O3 2 H – COOH 
 
(c) H3C–CO–CH3+CH3MgI  CH3–C–CH3  
 
 

     H2O/H+
  CH3–C–OH + Mg(OH) I   

 
 

(d)       + CHCl3 + KOH (alc) 60 – 70C        + KCl + H2O 

CH3 Cl 

O–MgI 

CH3 CH3 

CH3 NH2 NC 

 

 Bs‡iwR WRITTEN  
08. Write a paragraph on Impact of COVID-19 on our social 

life. 
  Solve Why  Do it yourself. 

 AvBwmwU WRITTEN  
09. wb¤œwjwLZ C †cÖvMÖvg snippet Gi AvDUcyU †jL| 

 for (i = 2; i < = 10; i = i + 2) 
 printf (di); 
  Solve Why  246810| 
10. DcvË Ges Z‡_¨i g‡a¨ cv_©K¨ wbiƒcY Ki|  

  Solve Why  
 DcvË (†WUv) n‡jv Z‡_¨i ÿz`ªZg GKK| A_©vr †WUv GKwU GKK 

 aviYv| mywbw`©ó AvDUcyU ev djvdj cvIqvi Rb¨ cÖ‡mwms‡q e¨eüZ 

 KuvPvgvj mg~n‡K †WUv ev DcvË e‡j| Ab¨w`‡K †WUv‡K cÖwµqvKiY 

 K‡i †h A_©en djvdj cvIqv hvq Zv‡K Z_¨ e‡j| 

   †WUv n‡”Q cÖwµqvKi‡Yi c~‡e©i Ae ’̄v| Z_¨ n‡”Q cÖwµqvKi‡Yi c‡ii Ae ’̄v| 

  DcvË (†WUv) mivmwi e¨envi Kiv hvq bv| Ab¨w`‡K Z_¨ mivmwi 

 e¨envi Kiv hvq| 

   DcvË‡K cÖwµqvKiY Ki‡Z nq| Ab ẅ̀ ‡K Z_ ‡̈K cÖwµqvKiY Ki‡Z nq bv| 

 DcvË (†WUv) Øviv †h †Kvb wel‡q cy‡ivcywi fvev_© cÖKvk cvq bv| 

 Ab¨w`‡K Z_¨ Øviv †h †Kvb wel‡q cy‡ivcywi fvev_© cÖKvk cvq| 

  DcvË Z‡_¨i KuvPvgvj wn‡m‡e e¨envi Kiv nq| Ab¨w`‡K †WUv 

 cÖwµqvKi‡Yi ci Z‡_¨ iƒcvšÍwiZ nq|  

   me DcvËB Z_¨ bq| Ab¨w`‡K me Z_¨B DcvË n‡Z cv‡i| 

  ‡Kvb GKRb Qv‡Îi bvg, wVKvbv, †ivj b¤̂i n‡”Q DcvË| Ab¨w`‡K 

 QvÎ‡`i cÖvß b¤̂‡ii wfwË‡Z •Zwi djvdj n‡”Q Z_¨|  

11. Boolean expression e¨envi K‡i †`LvI †h, X+X=X. 
  Solve Why  X +  X = (X + X)  1 = (X + X)  (X + X)  
 = X + (X  X) = X + 0 = X (Proved) 
12. RDBMS Ges ERP Gi c~Y©iƒc wjL: 

  Solve Why  RDBMS = Relational Database Management System. 
                       ERP = Enterprise Resource Planning. 


