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evsjv‡`k cÖ‡KŠkj wek¦we`¨vjq  

cÖ_g el© œ̄vZK (m¤§vb) †kÖwYi fwZ© cixÿv 2021-2022 

wcÖwjwgbvwi  
 

01. x
y
 = y

x
  Gi †ÿ‡Î 

dy

dx
 = ?   

 A. 
x(ln y – x)

y(ln x – y)
   B.  

y(x ln y – x)

x(y ln x – y)
 C. 

y(x ln y – y)

x(y ln x –x)
 D. None 

  S C 
 

Why  x
y
 = y

x
  y ln x = x ln y  

  
y

x
 + ln x. 

dy

dx
 = ln y + 

x

y
.
dy

dx
   

  
dy

dx
 = 

ln y – 
y

x

 lnx – 
x

y

  
dy

dx
 = 

y(x ln y – y)

x(y ln x –x)
   

02. kx
2
 + 8x + (k + 2) = 0 Gi g~jØ‡qi †hvMdj I ¸Ydj mgvb n‡j  k 

Gi gvb KZ?    

 A. – 10  B.  10    C. 6  D. – 6 

  S A 
 

Why  g~jØ‡qi †hvMdj = – 
8

k
; g~jØ‡qj ¸Ydj = 

k+2

k
  

  
k+2

k
 = – 

8

k
  k = – 8 – 2 [k ≠ 0]  

  k = – 10 

03. `ywU mij‡iLv ci¯úi j¤̂ n‡j Zv‡`i Xv‡ji ¸Ydj KZ?    

 A. 1  B.  – 1    C. 0  D. None 

  S B 
 

Why  m1m2 = –1  

04. 



a + 3

6
   

3

 a – 4
 GKwU e¨wZµgx g¨vwUª· n‡j a  Gi gvb n‡e:  

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

  S D 
 

Why  (a + 3) (a – 4) – 18 = 0  a
2
 – a – 12 – 18 = 0  

  a = – 5, 6.  

05. lim
x0

 (1 + x)
3x + 2

x   Gi gvb KZ?    

 A. e

1

2  B.  e
2
    C. e

2

3  D. e
3
 

  S B 
 

Why   lim
x0

 (1 + x)
3x + 2

x   

 = lim
x0

 (1 + x)
3
.(1 + x)

2

x = 1.e
2
 = e

2
 

06. tan 
–1

 



cos x – sin x

 cos x + sin x
 Gi gvb KZ?    

 A. 
π

4
 – cos x  B.  

π

2
 – x    C. 

π

4
 – sin x  D. 

π

4
 – x 

  S D 
 

Why  tan 
–1

 



cos x – sin x

 cos x + sin x
 = tan 

–1
 



1 – tan x

 1 + tan x
 [ni I 

je‡K  cos x  Øviv fvM K‡i] 

 = tan
–1

(1) – tan 
–1

 (tan x) 



tan

–1
 x – tan

–1
 y = tan

–1
 

x – y

 1 + xy
  

 = 
π

4
 – x 

07. 






2

 

0

  sin 2x. ln (tanx) dx Gi gvb KZ?    

 A. 1   B.  – 1    

 C. 0   D. None 

  S C 
 

Why  awi, I =  






2

 

0

 sin 2x. ln (tanx) dx ..... (i) 

  I =  






2

 

0

 sin 2 



π

2
 + 0 – x  ln 



tan



π

2
 + 0 – x  dx 

 











b

 

a
f(x) dx = 


 

b

 

a
f(a + b – x)dx  

  I = 






2

 

0

 sin 2x ln (cot x) dx....... (ii) 

  (i) + (ii)  2I = 






2

 

0

 sin 2x ln (tan x cot x) dx  

  2I = 






2

 

0

 sin 2x. ln 1 dx  2I = 0  I = 0 

08. (– 3, + 3)  †K  
π

7
 †Kv‡Y Nwoi KvUvi w`‡K Nyiv‡j, bZzb we›`yi †cvjvi 

¯’vbv¼ KZ n‡e?    

 A. 



2 3

π

4
  B.  



– 2 3

π

4
  C. 



1

2


π

12
  D. 



2 3

11π

21
 

  S D 
 

Why  (– 3,3) we› ỳwUi r = 3 +9 = 2 3;  

  = π – tan
–1

 




3

– 3
= 

2π

3
 

 
π

7
  †Kv‡Y Nwoi KvUvi w`‡K Nyiv‡j ' = 

2π

3
 – 

π

7
 = 

11π

21
  

  †cvjvi ’̄vbv¼ = 



2 3

11π

21
  

09. (5,2) I  (– 4, 3) we›`yi ms‡hvM †iLv‡K y- Aÿ KZ Abycv‡Z AšÍtwe©f³ 

K‡i?    

 A. 2:3  B.  3:2    C. 5:4  D. 4:5 

  S C 
 

Why  awi,  A (5,2) I B (– 4, 3) Ges y- A‡ÿi Dci  C (0,5), 

D (0,2) [y-A‡ÿi Dci B‡”Qg‡Zv 2wU we›`y wb‡jB n‡e] 

  
CDA

CDB
 = 

1

2





0

0

5
   

5

2

2
   

1

1

1

1

2





0

0

 – 4
   

5

2

3
   

1

1

1

  = 
15

– 12
 = 

5

– 4
;  

 5:4 Abycv‡Z AšÍtwe©fw³ K‡i| 

 weKí: awi, k:1 Abycv‡Z AšÍtwe©f³ K‡i| 




–4k + 5

 k +1
 

3k + 2

k + 1
;  

 [y  A‡ÿ x = 0]   
– 4k + 5

 k + 1
 = 0  k = 

5

4
 

  5:4 Abycv‡Z AšÍtwe©f³ K‡i|  

 kU©KvU: y Aÿ Øviv wefw³i AbycvZ =  f‚RØ‡qi AbycvZ = 
5

–4
  

 [ AbycvZ  5: 4 (AšÍtwe©f³)]  

10. k Gi gvb KZ n‡j  (x – 2), 4x
3
 + 8x

2
 + 4x + k = 0 Gi Drcv`K n‡e?   

 A. 4  B.  6    C. – 6  D. 9 

  S × 
 

Why  mwVK DËi †bB| (x – 2) hw` 4x
3
 + 8x

2
 + 4x + k = 0 Gi 

Drcv`K nq Z‡e  x = 2 Øviv cÖ`Ë mgxKiYwU wm× n‡e| 

  cÖ̀ Ë mgxKi‡Y x = 2 ewm‡q cvB, 4(2)
3
 + 8 (2)

2
 + 4 (2) + k = 0 

   k = – 72 
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11. f(x) = 
1

3
 x

3
 – 

7

2
 x

2
 + 10x  + 5 Gi Pig gvb x Gi †Kvb gv‡bi Rb¨ 

cvIqv hv‡e?    

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

  S B 
 

Why  f(x) = 
1

3
 x

3
 – 

7

2
 x

2
 + 10x  + 5  

 f'(x) = x
2
 – 7x + 10 = 0  x = 2,5 

12. 


 
e

x
(x + 1)

sin
2
(xe

x
)
 dx = ?    

 A. tan (xe
x
) + c   B.  – cot (xe

x
) + c 

    C. cot (xe
x
) + c   D. – tan (xe

x
) + c 

  S B 
 

Why  


 
e

x
(x + 1)

sin
2
(xe

x
)
 dx [awi xe

x
 = z  e

x
 (x + 1) dx = dz] 

 GLb,  


 
dz

sin
2
z
 = 


 cosec
2
z dx = – cot z + c = – cot (xe

x
) + c 

13. 


 
xe

x
dx

(x + 1)
2 = ?    

 A. 
e

x 
(x – 1)

x + 1
 + c B.  

e
x

x – 1
 + c    C. 

e
z

1 – x
 + c  D. 

e
x

1 + x
 + c 

  S D 
 

Why  


 
xe

x
dx

(x + 1)
2 = 


 e

x
 
x + 1 – 1

(x + 1)
2  = dx  

 = 


 e
x
 






1

x + 1
 – 

1

 (x + 1)
2  dx;  

 [


 e
x
 {f(x) + f'(x)} dx = e

x
f(x) + c]  

 = 
e

x

1 + x
 + c 











hw`

f(x) = 
1

x+1

f'(x) = – 
1

(x + 1)
2

  

14. 


 
dx

3
x

3
(x + 5)

5

 = ?    

 A. 
3

5
 



1 – 

5

x

– 
2

3 +c B.  
3

10
 



1 + 

5

x

– 
2

3+c 

    C. 
3

10
 



1 + 

5

x

– 
2

3+c  D. 
3

5
 



1 + 

5

x

– 
2

3 +c 

  S C 
 

Why  


 
dx

3
x

3
(x + 5)

5

 

 [awi, x + 5 = zx  x(1 – z) = – 5  x = 
5

z – 1
  dx = 


– dz

(z – 1)
2    

 = 
(z – 1)

1

3

5

1

3

 × 
1

(zx)

5

3

 


 
– 5dz

(z – 1)
2  

 = 


 
–5 

3

2
dz

(z – 1)

5

3
.(zx)

5

3

 = 


 
–5

2

3
dz

(z – 1)

5

3
.z

5

3
.

5

5

3

(z – 1)

5

3

  

 = 


–dz

5z

5

3

 = 
–1

5
. 
z 

–2

3

– 
2

3

 + c = 
3

10
 



1 + 

5

x

– 
2

3 + c 

15. x
3
+y

3
 = 3xy Gi †Kvb we› ỳ‡Z ¯úk©K x-A‡ÿi mgvšÍivj?    

 A. ( )2

2

32

1

3   B.  ( )2
– 

1

32

2

3     C. ( )2

1

32

2

3
  D. ( )2

1

62

1

3
 

  S C 
 

Why  x
3
 + y

3
 = 3xy 3x

2
 + 3y

2
.
dy

dx
 = 3 



y + x.

dy

dx
  

  
dy

dx
 = 

3y – 3x
2

3y
2
 – 3x

 = 
y – x

2

y
2
 –x

 

 ¯úk©K x A‡ÿi mgvšÍivj e‡j, 
dy

dx
 = 0  

y –x
2

y
2
 –x

 = 0 x
2
 = y 

 g~j mgxKi‡Y y = x
2
  ewm‡q, x

3
 + x

6
 = 3x

3
  

  x
6
 = 2x

3
  x

3
(x

3
 – 2) = 0 

 nq x = 0  y = 0 A_ev, x
3
 = 2 x = 2

1

3  y = 2

2

3  

  we›`ywU ( )2

1

32

3

2    

16. x-A‡ÿi Dci Aew ’̄Z (u,v) we›`ywU (–10,0) I (–5,5) n‡Z mg ~̀ieZ©x|  

 u + v = ?    

 A. 5  B.  – 5    C. 6  D. – 6 

  S B 
 

Why GLv‡b, v = 0  (u + 10)
2 
+ (0 – 0)

2
 

 = (u + 5)
2
 + (0 – 5)

2
  

  u
2
 + 20u + 100 = u

2
 + 10u + 25 + 25  10u = – 50 

   u = – 5  u = – 5 + 0 = – 5  

17. y = ax
2
 + bx + c Gi kxl© (2,3) Ges GwU (0,5) w`‡q hvq| (a,b,c)?   

 A. 



1

2
  2  – 5     B.  



1

2
  2  5   

    C. 




– 

1

2
  2  5     D. 



1

2
  – 2 5   

  S D 
 

Why  awi, (2,3) kxl©wewkó cive„‡Ëi mgxKiY:  

 (y – 3) = 4A (x – 2)
2
 ... ... ... (i) 

 (ii) cive„ËwU (0,5) we› ỳMvgx e‡j,  

 (5 – 3) = 4A (0 – 2)
2
  4A = 

1

2
 

 cive„‡Ëi mgxKiY n‡e: 2 (y – 3) = (x – 2)
2
  

  2y – 6 = x
2
 – 4x + 4     

  2y = x
2
 – 4x + 10 

  y = 


1

2
 x

2
 – 2x + 5  

  a = 
1

2
, b = – 2, c = 5  

18. 
x

2

144
 – 

y
2

81
 = 1 I 

x
2

256
+

y
2

b
 = 1 Gi Dc‡K› ª̀ GKB n‡j  b = ?   

 A. – 31   B.  32 

    C. 31   D. – 32 

  S D 
 

Why  
x

2

144
 – 

y
2

81
 = 1 

  
x

2

(12)
2 – 

y
2

(9)
2 = 1 

  e = 1 + 
81

144
 = 

5

4
 

  Dc‡K› ª̀ ≡ (± 12 × 
5

4
 , 0)  

         ≡ (± 15,0) 

x
2

256
 + 

y
2

b
 = 1 

 e = 1 – 
b

256
 

 Dc‡K› ª̀ ≡ 




±16 1– 

b

256
0   

  cÖkœg‡Z, 15 = 16 1 – 
b

256
    

  
225

256
 = 1 – 

b

256
  

31

256
 = 

b

256
   b = 31 
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86. nvB‡Wªv‡Rb cigvYyi Z…Zxq Ges wØZxq kw³ Í̄‡ii B‡j±ª‡bi kw³ h_vµ‡g 5.54 

x 10
10

 erg Ges 2.44 x 10
1

 erg Z„Zxq kw³ Í̄i †_‡K wØZxq kw³ Í̄‡i 

B‡j±ªbwU cwZZ n‡j †h iwk¥ weKwiZ nq Zvi K¤úv¼ (nvR©) KZ n‡e?   

 A. 8.73  10
23

   B. 7.99  10
23

   

 C. 7.99  10
18

  D. 7 99  10
16

  

  S D 
 

Why  E = 5.54  10
10 

erg  2.44  10
11 

erg  

 = 5.296  10
10 

erg = 5.296  10
17

J 

  E = hf  f = 
E

h
 = 

5.296  10
17

h
 = 7.99  10

16
Hz 

87. IR mwµq nIqvi Rb¨ GKwU AYy‡Z wK _vK‡Z n‡e?   

 A. AvqwbK eÜb  B. D”P j¨vwUm kw³   

 C. WvB‡cvj †gv‡g›U D. KvBivj Kve©b  

  S C 
 

Why  GLb IR iwk¥i Middle-IR AÂj ( = 25 m) e¨envi K‡i 

bZzb IR-spectroscopic c×wZ‡Z Aí mg‡q, mn‡R, mwVKfv‡e Aí cwigvY 

•Re †h․M e¨envi K‡i •Re †h․‡Mi Kvh©Kvix g~jK kbv³ Kivi c×wZ Rvbe| 

IR iwk¥i †P‡q †ewk kw³hy³ UV I „̀k¨gvb (Vis) iwk¥ †kvl‡Yi d‡j †h․‡Mi 

AvYweK AiweUv‡ji  B‡j±ªb I wbtm½ B‡j±ªb hyMj D”P kw³ Í̄‡i ’̄vbvšÍ‡ii 

d‡j AvYweK UV-Vis eYv©wj m„wó nq (AYy 3.17- ª̀&óe¨)| Aciw`‡K †h․‡Mi 

AYyw ’̄Z wewfbœ cigvYyi mg‡hvRx eÜ‡bi wewfbœ cÖKvi K¤úb (Vibration) 

kw³i cv_©K¨ †_‡K AYywU‡Z WvB‡cvj †gv‡g‡›Ui cwieZ©b N‡U| ZLb mg‡hvRx 

AYyi WvB‡cj †gv‡g‡›Ui cwieZ©b kw³i mgZzj¨ kw³ IR iwk¥ †_‡K †kvwlZ 

nq| Gi d‡j m„ó eYv©wj‡K IR ‡kvlY eYv©wj e‡j|  
88. GKwU ivmvqwbK wewµqvi ZvcgvÎv 20C ‡_‡K 45C G DbœxZ Ki‡j wewµqvi nvi 

aªæe‡Ki gvb cvuP¸Y e„w× cvq| wewµqvwUi mwµqb kw³i gvb (wK‡jvRyj) KZ n‡e?  

 A. 29.87   B. 39.87  

 C. 49.87  D. 59.87  

  S C 
 

Why  ln 5 =  
Ea

8.314  10
3 



1

45 + 273
  

1

20 + 273   

  Ea = 49.87 KJ 

 cÖK…Zc‡ÿ, ln 6 = 
Ea

R
 




1

T1

  
1

T2

 n‡e|
 

89. †jW †÷v‡iR e¨vUvwi wWmPv‡R©i mgq †Kvb Drcv` •Zix n‡e?   

 A. PbO2 I H2O  B. PbSO4 I H2O 

 C. Pb I H2O  D. PbO2 I H2SO4  

  S B 
 

Why  Pb,PbSO3/H2SO4(aq)PbO2,Pb 

 Kvh©cÖYvwj: (1) †KvlwU †_‡K we ỳ¨r Drcbœ nIqvi mgq ev wWmPv‡R©i mgq 

M¨vjwfb †Kvl wn‡m‡e wb¤œiƒc Aa©wewµqv I †Kvl wewµqv N‡U: 

 () A¨v‡bvW RviY: Pb (s)+ HSO4

 (aq) PbSO4 (s) + H

+
 (aq) + 

    2e

  E = 0.3V 

 (+) K¨v‡_vW weRviY: PbO2 (s) + 3H
+
 (aq) + HSO4


 (aq) + 2e


   

      PbSO4 (s) + 2H2O (l), E = 2.0V 

 †Kvl wewµqv: Pb (s) + PbO2 (s) + 2H
+
 (aq) + 2HSO4


 (aq)      

                           2PbSO4 (s) + 2H2O (l), E = 2.0V 

 jÿYxq: (1) Dfq wewµqv‡Z HSO4

 Avqb AskMÖnY K‡i‡Q| SO4

2
 Avqb 

Ask †bqwb; KviY mej GwmW ª̀e‡Y SO4
2

 g~jK †cÖvUbhy³ _v‡K|
 

90. 250 ml, H2SO4 950ml cvwb‡Z `ªexf‚Z Kiv n‡j D³ ª̀e‡Yi kw³gvÎv 

‡gvjvwiwU wbY©q Ki| [H2SO4 Gi NbZ¡ = 1.98 g/ML]   

 A. 2.66M   B. 3.50M  

 C. 4.55M  D. 5.32M  

  S D 
 

Why  C = 
1000W

MV
 = 

1000  250  1.98

98  950
 = 5.32M [ W = 250  1.98g]   

91. wb‡¤œi wewµqv †_‡K P †ei Ki| 

      
HNO3/H2SO4M

Sn/HCl
N

NaNO2/HCl(0–5)
O 

H2O/H+ Heat
P 

  

 A. A¨vwbwjb  B. †K¬v‡iv‡ebwRb   

 C. mvjdvwbwjwK GwmW D. †dbj  

  S D 
 

Why  

 N2Cl 

O  ; P  

OH 

 

92. †Kvb †h․MwUi cwjgviKi‡Y †Ud‡jvb cvIqv hvq?   

 A. ÷vBib  B. †K¬v‡ivwcKwib   

 C. wWbvBj †K¬vivBW D. †UUªv‡d¬v‡ivBw_b  

 

 S D 
 

Why 

 

 C=C 

 free radical 

 vinyl polymerization 

 F 

 F 

 F 

 F 

 +CC+n 

tetrafluoroethylene 

 F  F 

 F  F 

polytetrafluoroethylene  

93. mvB‡K¬v‡n·‡bvb †K RvwiZ Ki‡j †KvbwU Drcbœ nq?   

 A. GwmwUK GwmW  B. diwgK GwmW C. j v̈KwUK GwmW D. A v̈wWwcK GwmW  

  S D 
 

Why  mvB‡K¬v‡n·‡bvb‡K RvwiZ Ki‡j Drcbœ nq: 

 

 

(mvB‡K¬v‡n·v‡bvb) +3[O]
V2O5

HNO3

 HOOC  (CH2)4  COOH (A¨vwWwcK GwmW) 

O 
 

94. CH3CHO
jNy NaOH

 
30C

?   

 A. CH3COONa   B. CH3CH2OH   

 C. CH3CH(OH)CH2CHO D. CH3CH=CHCHO  

 
 S C 

 
Why 

  

95. nvB‡Wªv‡Rb cigvYyi B‡j±ªb wØZxq kw³¯Íi †_‡K cÖ_g kw³ ’̄‡i Avm‡j KZ 

Zi½ •`‡N©¨i iwk¥ wewKiY K‡i?   

 A. 12
o

A  B. 12nm  C. 120
o

A D. 1200
o

A  

  S D 
 

Why  
1


 = RH 





1

n1
2  

1

n2
2  = 10.97  106 





1

1
2  

1

2
2   

    = 1.22  10
7

 m = 1220  10
10

 m = 1200
o

A 

96. 1L Rjxq ª̀e‡Y 1gI2 ª̀exf‚Z Av‡Q| 50ml CCl4 †K 10ml K‡i 5 evi 

e¨envi Ki‡j KZ evi e¨envi Ki‡j KZ g I2 Awb®‥vwkZ _vK‡e? [KD = 80]  

 A. 0.053g   B. 0.06g  

 C. 0.07g  D. 0.08g  

  S A 
 

Why  W5 = 1 




1000

80  10 + 1000

5

 = 0.053g 
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97. 27C ZvcgvÎvq 18g O2 4L `Lj Ki‡j Pvc KZ?   

 A. 350.38 atm  B. 3.46 KPa  C. 3.46 atm D. 350.83 Pa  

  S C 
 

Why  Avgiv Rvwb, PV = nRT  

 GLv‡b, AvqZb = 4L Ges ZvcgvÎv = 300K 

 ‡gvj msL¨v, n = w/M = 18/32 = 9/16 mol 

  P = 
nRT

V
 = 




9

16
  0.0821  300

4
 = 3.46 atm  

98. 1wU M¨v‡mi K‡qKwU AYyi MwZ‡eM n‡”Q, 2,4,6,8,9 cms
1

 H ZvcgvÎvq 

M¨v‡mi AYymg~‡ni Mo †eM KZ?   

 A. 2.83 cms
1

   B. 6.34 cms
1

   

 C. 5.8 cms
1

  D. †KvbwUB bq  

  S C 
 

Why  We know, Avarage Velocity Equal To, 

 

 = 

 Velocity

Number
 = 

2 + 4 + 6 + 8 + 9

5
 = 5.8cms

1

 

99. ‡Kv‡bv †eªv‡gv •Re †h․M c„_K ª̀ve‡K NaOH Gi mv‡_ CH2 = CH2 Ges 

C2H5OH Drcbœ †h․MwUi bvg Kx?   

 A. B_vBj A¨vj‡Kvnj B. B_vBj †eªvgvBW   

 C. †eªvgv‡cÖv‡cb  D. †K¬v‡iv‡cÖvcvBb  

  S B 
 

Why  Avgiv Rvwb, A¨vjKvBb n¨vjvBW Rjxq NaOH Gi mv‡_ 

wewµqvq A¨vj‡Kvnj I A¨vj‡Kvnjxq NaOH Gi mv‡_ wewµqvq A¨vjwKb 

Drcbœ K‡i| myZivs, cÖ_g †h․MwU A¨vjKvBj †eªvgvBW| Avevi †h‡nZz CH2 

= CH2 Ges C2H5OH Df‡qB 2 Kve©b wewkó †m‡nZz wb‡Y©q †h․MwUI n‡e 

2 Kve©b wewkó| myZivs, 2 Kve©b wewkó A¨vjKvBb †eªvgvBW n‡jv = B_vBj 

†eªvgvBW|  

 mswkøó wewµqvt CH3CH2Br + NaOH(Alc)  CH3CH2OH + NaBr 

                       CH3CH2OH + NaOH(Alc)  CH2 = CH2 + NaBr + H2O 
100. ln (C0/C) ebvg t ‡j‡Li Xvj 27.89 n‡j, wewµqvi nvi aªæe‡Ki gvb KZ?   

 A. 87.89 sec
1

   B. 87.89 sec
1 

  C. 27.89 sec
1

  D. 27.89 sec
1

  

  S D 
 

Why  mij‡iLvi mgxKiY, y = mx + c wb‡`©k K‡i|  

 myZivs log K ebvg 
1

T
 Gi †jLwPÎ A¼b Ki‡j GKwU mg‡iLv cvIqv hvq, 

hvi Xvj  =  
Ea

2.303R
 nq|  

  G‡ÿ‡Î Xv‡ji GKK = 
Ea Gi GKK

R Gi GKK
 = 

J.mol
1

J.mol
1

K
1 =  K (†Kjwfb) 

  jÿ¨ Ki, A¨vi‡nwbqvm mgxKi‡Yi †jLwP‡Îi Xvj n‡jv, FYvZ¥K 

†Kjwfb (K); wKš‘ mwµqY kw³ (Ea) Gi gvb abvZ¥K| G †_‡K †evSv 

hvq, †Kv‡bv cÖ`Ë ZvcgvÎv e„w×i ‡ÿ‡Î †Kv‡bv wbw`©ó wewµqvi Rb¨  mwµqY 

kw³ h‡ZvB †ewk n‡e, †jLwPÎ Z‡ZvB Lvov (steeper) n‡e, Ges wewµqvi 

nvi aªæeK Z‡ZvB †ewk n‡e| 

  log k ebvg T
1

 ‡jLwP‡Îi †ejvq, hLb Xvj 
Ea

2.303R
 nq ZLb Ea  

    =  2.303R  Xv‡ji gvb (K) 

  ln k ebvg T
1

 ‡jLwP‡Îi †ejvq, hLb Xvj = 
Ea

R
 nq ZLb, Ea  

     =  R  Xv‡ji gvb (k)  

  

Pz‡qU, Kz‡qU, iæ‡qU (¸”Q) fwZ© cixÿv 

†mkb : 2021-2022 

c~Y©gvb: 500                         mgq: 2 N›Uv 30 wgwbU 
 

01. Aÿ `yBwU‡K ¯’vbv‡¼i Aÿ a‡i GKwU Awae„‡Ëi mgxKiY wbY©q Ki hvi 

Dc‡K›`ª ỳBwUi ga¨eZ©x ~̀iZ¡ 16 GKK Ges Dr‡Kw›`ªZv 2|  

 A. x
2
 – y

2
 = 32 B. 

x
2

4
 – 

y
2

6
 = 1 C. x

2
 – y

2
 = 42   

 D. x
2
 – y

2
 = 36 E. x

2
 – y

2
 = 16 

  S A 
 

Why  Dc‡K› ª̀Ø‡qi ga¨eZ©x ~̀iZ¡: 2ae = 16 

  ae = 8    a = 
8

e
  a = 

8

2
   [∵ e = 2]   a = 4 2  

 Avevi, e
2
 =1 + 

b
2

a
2    a

2
e

2
 = a

2
 + b

2  

 
 b = a

2
e

2
 – a

2
 = 64 – 32 = 4 2 

  Awae„Ë n‡e, 
x

2

(4 2)
2 +

y
2

(4 2)
2 = 1   

x
2

32
 – 

y
2

3
2 = 1  

02. hw` y = 2x + 2 †iLvwU y
2 
= 4ax cive„Ë ¯úk© K‡i Z‡e Dc‡Kw› ª̀K j‡¤̂i 

•`N©¨ wK n‡e?  

 A. 4 B. 8 C. 16 
 D. 32 E. 64 

 S C 
 

Why  kZ©g‡Z, C = 
a

m
  

c = 2 
m = 2 

  a = cm = 2  2 = 4  Dc‡Kw› ª̀K j‡¤̂i ‣`N ©̈ = 4  |a| = 4  4 = 16 

03. x +y = 1 †iLvwU x
2
 +y

2
 = c Gi GKwU ¯úk©K n‡j, c Gi gvb †ei Ki| 

 A. 1 B. 2 C. 2 

 D. 
1

2
 E. 

1

2
 

  S D 
 

Why  kZ©g‡Z, c = a
2
m

2
 + b

2
 

 GLv‡b, x
2
 + y

2
 = c

2   
 

x
2

c
2  +  

y
2

c
2 = 1 

  1
2 
= c

2
  (–1)

2
 + c

2     
 1 = 2c

2    
 c = 

1

2
  

04. mgvavb wbY©q Ki: 2sec x + tan x = 1  

 A. n + /4 B. n – /4 C. 2n –  

 D. n/2 +  E. 2n – /4 

  S E 
 

Why 2  secx + tanx = 1  

  
2

cosx
  + 

sinx

cosx
  = 1   2 + sinx = cos x 

  cos x – sinx = 2    
1

2
 cosx – 

1

2
 sin x = 1 

  cos 


4
 cos x – sin 



4
 sinx = 1    cos





x + 


4
 = 1  

  x + 


4
 = 2n    x = 2n  



4
  

05. cos
–1

x +cos
–1

y = /2 n‡j  x
2
 +y

2
 Gi gvb †ei Ki|  

 A. 1 B. 0 C. tan 1 

 D. cos 1 E. sin 1 

  S A 
 

Why 
 
cos

–1
x + cos

–1
y = 



2
    cos

–1
x = 



2
  – cos

–1
y 

  x = cos






2
  cos

1 
y     x = sin (cos

–1
y) 

  x = sin(sin
–1

1 – y
2
 )   x = 1 – y

2
  

  x
2
 = 1 – y

2       
 x

2
 + y

2
 = 1 
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93. What type of modifier the underlined word in the following 
sentence. “The questions below are to be answered” is?  

 A. Adverb pre modifier B. Adjective per modifier 
 C. Adjective post modifier D. Adverb post modifier 
 E. infinitive post modifier  
  S C 

 
Why  below word wU noun Gi c‡i e‡m noun †K modify 

K‡i‡Q myZivs option C mwVK| 

94. The synonym of the word perpetualis .   
 A. stable  B. Continuous C. State  
 D. Entire E. Temporary 
  S B 

 
Why Perfectual-wPi¯’vqx; stable-¯’vqx; temporary- A¯’vqx; 

continuous- Pjgvb| 

95. The antonym of the word foremost is .   
 A. hindmost B. unimportant C. disposed 
  D. mature E. delectable 
  S B 

 
Why forrmost-me©cÖ_g; Hindmost-A‡cÿvK…Z c‡i; Unimprotant-

¸iæZ¡c~Y©bq; delectable-g‡bvig;  dispose-wb®úwË|
 

96. Choose the correctly punctuated sentence.    
 A. Well we have finished our work for the day!  
 B. Well, we have finished; our work for the day 
 C. Well! we have finished our work for the day?  
 D. Well, we have finished, our work for the day. 
 E. Well, we have finished our work for the day. 
  S E 

 
Why  Option A I C n‡e bv KviY GwU Assertive Sentence. 

Assertive Sentence G Exclamation Mark, Question Mark e‡m bv| 

Option B I D Gi gvSLv‡b Finished Gi ci (;) I ( _vKvq B I D fzj| 

97. The scientist doing the research in the laboratory is my 
teacher. The underlined part is –   

 A. prepositional phrase B. noun phrase 
 C. adjective phrase D. conjunctional phrase 
 E. Adverbial phrase 
  S C 

 
Why †Kvb phrase, noun †K modify  Ki‡j  Adjective phrase 

nq| cÖ‡kœi Phrase wU 'The scientist' Noun †K  modify K‡i‡Q| 

98. The indirect form of the sentence- He said to me, "you had better 

take an umbrella, it is raining heavily."is –    
 A. He advised me to take an umbrella as it was raining heavily. 
 B. He told me better for taking an umbrella as it was raining heavily. 
 C. He advised me to take an umbrella and it was raining heavily. 
 D. As it is raining heavily, he told me to take an umbrella. 
 E. As it was raining heavily, he advised me for taking an umbrella. 
  S A 

 
Why cÖ‡kœi Dirrect Speech wU †`L‡Z Assertive Sentence g‡b n‡jI 

fveMZ ẁ K †_‡K imperative Sentence Gi g‡Zv A_© cÖKvk K‡i‡Q| Dc‡̀ k 

cÖ v̀b Ki‡Q| Option C n‡e bv KviY cÖ‡kœ 'And' Clause marker wQ‡jv bv|  

 Read the passage carefully and answer questions Q. 99 to Q. 100. 
 Most of us take life for granted. We know that one day we must die, 

but usually we picture that day as far as the future. When we are in 
buoyant health, death is all but unimaginable. We seldom think of it. 
We go about our petty tasks, hardly aware of our listless attitude to 
ward life until we loss it, of not being conscious of health until we 
are ill. I have often thought it would be a blessing if each human 
being were stricken blind and deaf for few days at sometime during 
his early adult life. Darkness would make him more appreciative of 
sight; silence would teach him the joys of sound. 

99. According to the writer we do not pay attention of life because –   
 A. we think life is meaningless B. We are too aggressive 
 C. We do not realize the value of life 
 D. We give more importance to death 
 E. We are too tired    Ans C   

100. Buoyant health means –    
 A. Excellent health B. Poor health  C. To be unhealthy  
 D. Recovering from illness        E. Getting heavier unusually 
  S A 

 
Why  Buoyant k‡ãi A_©-cÖdzjø| 

  

BmjvwgK BDwbfvwm©wU Ae †UK‡bvjwR 

cÖ_g el© œ̄vZK (m¤§vb) †kÖwYi fwZ© cixÿv 2021-2022 

 
 

01. A force 


F = (40


i + 30


j)N is acting on an object of mass 10 kg. 

What is the magnitude of the acceleration of the object? 

Assume other forces are involved.   

 A. 6 ms
–2

  B. 5 ms
–2

   

   C. 7 ms
–2

      D. 4 ms
–2

  

  S B 
 

Why  


F = (40


i + 30


j)N and m = 10 kg 

  

a = 



F

m
 = (4



i + 3


j) ms
2

    |

a| = 16 + 9 ms

2
 = 5 ms

2
  

02. When 7500 kg diesel engine pulls a 25000 kg trin along straight 

and level rails, it produces an acceleration of 2.5 ms
–2

. What will 

be the acceleration of the engine when the load of the train 

becomes 45000 kg? (Neglect the friction)    

 A. 1.55 ms
–2

  B. 2.30 ms
–2

     C. 1.85 ms
–2

     D. 2.15 ms
–2

  

  S A 
 

Why  F = (m + M)a1 ... ... ... (i) 

  F = (m + M)a2 ... ... ... (ii) 

 (i)  (ii)   
a1(m + M)

a2(m + M)
 = 1    

  a2 = 
a1  (m + M)

m + M
 = 2.5  

(25000 + 7500)

(45000 + 7500)
 ms

2
  

  = 1.547619 ms
2

  1.55 ms
2

  

03. An 80 W electric fan is rotating at 300 rpm. How much 

torque is being produced by the electric motor of the fan? 

Neglect all losses.   

 A. 3.55 Nm   B. 2.85 Nm  

    C. 2.55 Nm   D. 2.98 Nm  

  S C 
 

Why  P =     80 =   
300  2

60
   

   = 
80  60

300  2
 Nm = 2.55 Nm  

04. A flywheel is being driven from rest by an electric motor 

with aconstant torque of 25Nm. The moment of inertia of the 

flywheel is 5 kgm
2
. What is the kinetic energy of the flywheel 

after 10 sec?   

 A. 6250 J    B. 7250 J   

   C. 5550 J      D. 7238 J  

  S A 
 

Why   = I     = 


I
 = 

25

5
 rad s

2
 = 5 rad s

2
  

  = t = (5  10)rad s
1

 = 50 rad s
1

   

  Ek = 
1

2
 I

2
 = 

1

2
  5  (50)

2
 J = 6250 J  

05. A 12 V and 50 W lamp is connected to a 12 volt battery with 

internal resistance 0.1Ω. What is the actual voltage applied 

to the lamp terminals?   

 A. 11.60 V  B. 11.35 V  

 C. 10.95 V   D. 11.85 V  

  S A 
 

Why  R = 
V

2

P
 = 

12
2

50
  = 2.88    

  V = IR = 
E

R + r
  R = 

12

2.88 + 0.1
  2.88 V = 11.60 V  
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06. A solenoidal vector field is given as 


V = (5x + 2y)


i + (my  z)


j 

+ (x  4z)


k. What is the value of m?  

 A. –2 B. –1  C. 1 D. 3  

  S B 
 

Why  


V = (5x + 2y)


i + (my  z)


j + (x  4z)


k 

  


V.


V = 






x
 


i + 


y
 


j + 


z
 


k   

 {(5x + 2y)


i + (my  z)


j + (x  4z)


k} = 5 + m  4 = 1 + m  

 For being solenoidal, 


V.


V = 0    1 + m = 0    m = 1  

07. In a construction site, a lifting machine of the ground is used to 

lift bricks to the 8
th

 floor which is 25 m high. At a time the 

machine can lift a 2000 kg load in 1 min. The power supplied to 

the engine of the lift is 15 HP. What is the efficiency of the lifting 

machine? (Use g = 9.81 ms
–2

 and 1 HP = 746 W).  

 A. 87% B. 73% C. 83% D. 76% 

  S B 
 

Why  Pout = 
2000  9.81  25

1  60
 W = 8175 W = 10.96 HP 

  = 
Pout

Pin

 = 
10.96

15
  100% = 73.06%  73%  

08. To measure the spring constant of a Hookean spring a 500 g 

mass is hooked up at its end and length of the stretched 

spring is measured. Then the mass is increased to 550 g and 

observed that the spring is stretched 10 cm more. What is the 

spring constant?  

 A. 4.05 Nm
–1

 B. 4.08 Nm
–1

 C. 3.95 Nm
–1

 D. 4.91 Nm
–1

 

  S D 
 

Why  mg = kx    k = 
mg

x
 = 

0.05  9.8

x
 = 4.9 Nm

1
  

09. A coal-fired power plant that operates at an efficiency of 38% 

generates 750 MW of electric power. How much heat does the 

plant discharge to the environment in one day (24 h)?  

 A. 1.057 × 10
14

 J/day B. 2.570× 10
14

 J/day 

 C. 1.570 × 10
14

 J/day D. 2.057 ×10
14

 J/day  

  S A 
 

Why  0.38 = 
750  10

6

Pin

    Pin = 1973.6842 MW 

  Q2 = Q1  W = Q1  Q1   = Q1(1  )  

  = Pin  t  (1  ) = 1973.6842  10
6
  24  60  60  

      (1  0.0.38)J/ day = 1.057  10
14

 J/day 

10. An old battery with an emf of 9 V has a terminal voltage of 

8.2 V when it is supplying a current of 2 mA. What is the 

internal resistance of the battery?  

 A. 420 Ω  B. 400 Ω C. 450 Ω D. 390 Ω 

  S B 
 

Why  Ir = (9  8.2)V = 0.8V  

  r  2  10
3

 = 0.8V    r = 400 

11. When the switch S in the following figure is closed, the 

reading of the voltmeter, V will be–  

  

 

A 

V 

R 

R 
S 

R 

+ E 
 

 A. 0.25 E B. 0.50 E C. 0.67 E D. 0.57 E 

  S C 
 

Why  V = E  
R

R + 
R

2

 = E  
  1  

3

2

 = E  
2

3
 = 0.67 E  

12. A thermometer is made using a carbon resistor having a 

temperature coefficient of resistivity of –0.00050 Ω
o
C

–1
. The 

variation of resistance with temperature in the linear region 

is used to measure the temperature. On a cold winter day 

when the temperature is 8
o
C, the resistance is 216.8Ω. What 

is the temperature on a summer day when the resistance is 

213.5Ω?  

 A. 33.4
o
C B. 36.4

o
C C. 34.4

o
C D. 38.4

o
C 

  S D 
 

Why  R1 = R0(1 +  1) ... ... ... (i) 

  R2 = R0(1 +  2) ... ... ... (ii)  

 (ii)  (i)  
R2

R1

 = 
1 +  2

1 +  2

     

  
213.5

216.8
 = 

1  5  104  2

1  5  10
4

  8
    2 = 38.32C  38.4C  

13. Suppose that NASA wants to explore a distant solar system 

200 light years away from the earth. What will be the ageing 

of the astronauts traveling in a spaceship with a speed of 

0.99c as measured from the spaceship‟s frame of reference, 

where c is the specd of light in vacuum?  

 A. 14 Years B. 28 Years C. 19 Years D. 33 Years 

  S B 
 

Why  t0 = t 1  
v

2

c
2 = 200 1  0.99

2
 Years 

  = 28.2 Years  28 Years  

14. An npn transistor in CE configuration has α = 0.995. What is 

the base current if the collector current is 4 mA?   

 A. 18 μA  B. 23 μA  C. 28 μA  D. 20 μA  

  S D 
 

Why   = 
IC

IE

    IE = 
IC


 = 

4

0.995
 mA = 4.0201 mA 

  IB = IE  IC = 0.02 mA = 20 A  

15. An automobile battery is charged by a constant current of 

2A for 10 hours. The teminal voltage of the battery is V = (11 

+ 0.5t) V for t  0, where time t is in hours. What is the total 

energy delivered to the battery during this time?  

 A. 299 Wh B. 258 Wh C. 270 Wh D. 285 Wh 

  S C 
 

Why  I = 2°, t = 10 hours 

  dW = VIdt = (11 + 0.5t)  2dt = (22 + t)dt 

  W = 



10

 

0
(22 + t)dt = 





22t + 

t
2

2
 

10

 

2
 = 22  10 + 

10
2

2
 Wh 

  = (220 + 50) Wh = 270 Wh  

16. A light beam is incident from air on a reflecting surface so 

that the reflected ray is found to be completely polarized 

when the angle of incidence is 48
o
. If some of the incident 

light (at an angle of 48
o
) passes into the material below the 

surface, what is the angle of refraction?   

 A. 39
o
 B. 42

o
 C. 43

o
 D. 38

o
 

  S B 
 

Why  r = (90  48) = 42  

17. In one cycle, a heat engine absorbs 500 J from a high 

temperature reservoir and expels 300 J to a low temperature 

reservoir. If the efficiency of this engine is 60% of the 

efficiency of a Carnot engine, what is the ratio of the low 

temperature to the high temperature in the Carnot engine?  

 A. 
1

3
  B. 

1

4
  C. 

1

2
  D. 

1

5
  

  S A 
 

Why  1 = 1  
300

500
 = 

2

5
    heat = carnot  0.6  

  carnot = 
heat

0.6
 = 

2

5
  

5

3
 = 

2

3
    1  

Te

Tn

 = 
2

3
   

Te

Tn

 = 
1

3
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01 
g¨vwUª· I wbY©vqK 

MATRIX & DETERMINATION 

 
 

 
QQUUIICCKK  RREEVVIISSIIOONN mvRv‡bv me Z_¨ STEP AT A GLANCE 

 
 

g¨vwUª· msµvšÍ wKQz †g․wjK Z_¨ 

 g¨vwUª‡·i cÖKvi‡f`   

     

eM© g¨vwUª· AvqZ g¨vwUª· KY© g¨vwUª· †¯‹jvi g¨vwUª· A‡f`/GKK g¨vwUª· 

mvwi I Kjvg msL¨v mgvb mvwi I Kjvg msL¨v wfbœ 
cÖavb K‡Y©i Dcv`vb e¨ZxZ mKj 

Dcv`vb Ô0Õ n‡e 

KY© g¨vwUª‡·i Ak~b¨ 

Dcv`vb¸‡jv mgvb 

KY© g¨vwUª‡·i Dcv`vb  

¸‡jv 1 n‡j 

 g~L¨ ev cÖavb KY©: 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©| †hgb-  

 

   







a11     b12     c13 

x21     y22     z23

p31       p32      r33

 

g~L¨ KY© 

†MŠY KY© 

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

 

 g¨vwUª‡·i gvÎv/µg = mvwi  Kjvg  

 Ex: (i) 



1

4
   

2

5
   

3

6
 2wU mvwi, 3wU Kjvg    gvÎv n‡jv 2  3 (ii)  







1

4

7
   

2

5

8
   

3

6

9
 gvÎv = 3  3 (iii) [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 
 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]mn Ges B = [bij]nr n‡j hw` AB = [abij]mr 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| 

 AbyeÜx g¨vwU· 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 = 



a       b

c       d
 g¨vwUª· Gi AbyeÜx g¨vwUª· ev adjoint of A/Adj (A) 

  = cÖvBgvwi K‡Y©i Dcv`vb¸‡jvi ’̄vb cwieZ©b Ges †m‡KÛvwi K‡Y©i Dcv`vb¸‡jvi wPý cwieZ©b Ki‡j hv cvIqv hvq ZvB Adjoint 

  Adjoint of A =  



d       –b

–c       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© ỳwU: 

 (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| 

 wecixZ g¨vwUª‡·i •ewkó¨: (i) (A
1

)
1

 = A (ii) (AB)
1 

 (iii) (A
T
)
1

 = (A
1

)
T
 (iv) (BA) A

1
 = B (AA

1
) = B. (v) I

1
 = I

n
 

 (vi) AB = C n‡j A = CB
1

 Ges B = A
1

 C. 

   [MCQ Gi Rb¨: 



a    b

c    d
 Gi wecix‡Z g¨vwUª· 

1

ad  bc
  



d    b

 c   a
;  






a  0  0

0  b  0

0  0  c
 Gi wecixZ g¨vwUª· 







1/a   0   0

 0   1/b   0

 0   0   1/c
   

 wbY©vq‡Ki gvb wbY©q   

 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
 

















333

222

111

cba

cba

cba










222

11l

cba

cba

















3

2

1

c00

0b0

00a

















a00

0a0

00a

















100

010

001
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 Abyivwk I mn¸YK wbY©q msµvšÍ   

 Abyivwk:
 

 
Step-01: †h ivwk ev msL¨vi Abyivwk †ei Ki‡Z ej‡e wVK †mB ivwk eivei Row Ges Column ev` `vI| 

 Step-02: evwK Dcv`vb ¸‡jv w`‡q wbY©vqK MVb Ki| †mwUB Abyivwk|  

 Step-03: gvb ‡ei Ki‡Z ej‡j mvaviY wbq‡g wbY©vq‡Ki gvb †ei Ki‡Z n‡e|  

 mn¸YK: 






a1     b1     c1

a2     b2     c2

a3     b3     c3

 Gi b3 Gi mn¸YK KZ?
 

 Finix Tecnique:
  

 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 |  

 



a1     c1

a2     c2
  = –



a1     c1

a2     c2
  

 Shortcut Tricks. mn¸YK wbY©q Gi e· Gi wfZi wPwýZ Dcv`vb ¸‡jvi mvg‡b (+)  Ges evwK Dcv`vb ¸‡jvi mvg‡b (–) em‡e| 

 MCQ Gi Rb¨ we‡kl m~Î/†K․kj   

 AB g v̈wUª· Gi gvÎv = A Gi mvwii msL v̈  B Gi Kjvg msL v̈| 
 A = 



1     1

0     1
 n‡j A" = 



1     n

0     1
 , n N 

 



a    b

c    d
  Gi wecixZ g¨vwUª· =  

1

ad  bc
 = 



d    b

 c   a
  A = 



cos x     sin x

 sin x    cos x
 n‡j A

n
 = 



cos nx     sin nx

 sin nx    cos nx
, nN. 

 KY© g¨vwUª· GKwU cÖwZmg g¨vwUª·|   A GKwU n  n µ‡gi g¨vwUª· n‡j, Adj (AdjA) = |A|
n2

A, |Adj(Adj)| = A
(n  1)2  

 KY© g¨vwUª· 



a   0

0   b
 Gi wecixZ g¨vwUªª· 



1/a    0

0     1/b
. 

 

 
  

wweeMMZZ  mmvv‡‡jjii  ccÖÖ‡‡kk¦¦ii  ee¨̈vvLL¨̈vv  II  cc¨̈vviivvjjvvjj  ZZ__¨̈mmnn  mmggvvaavvbb  
 

 

01. 



a + 3

6
   

3

 a – 4
 GKwU e¨wZµgx g¨vwUª· n‡j a  Gi gvb n‡e: 

     [BUET. 2021-22] 

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

  S D 
 

Why  (a + 3) (a – 4) – 18 = 0  a
2
 – a – 12 – 18 = 0   a = – 5, 6.  

02. (7A)
–1 

= 



4

7
    

5

8
, A wbY©q Ki|  [BUET. 2021-22] 

 A. – 
1

21
 



–8

  7
    

   5

– 4
   B. 

1

21
 



–8

  7
    

   5

– 4
  

    C. 
1

21
 



  8

–7
    

–5

   4
  D. – 

1

21
 



8

7
   

5

4
 

  S B 
 

Why  (7A)
–1

 = 



4

7
    

5

8
 7A = 



4

7
    

5

8

–1

 = 









– 

8

3

7

3

      

5

3

– 
4

3

 

  A = 
1

21
 



–8

  7
  

  5

–4
   

03. 






1

2

3
    

2

3

3
    

3

1

4
= ?  [BUET. 2021-22] 

 A. – 10 B. 10    C. 0  D. None 

  S A 
 

Why  Use Calculator  

04. x Gi †Kvb gv‡bi Rb¨ 



2 – x

5
  

13

10 – x
g¨vwUª· GKwU e¨wZµgx 

(Singular) g¨vwUª· n‡e?    [BUET. 2020-21] 

 A. 15 I 3  B. 15 I 3   C. 15 I 3 D. 13 I 5  

  S C 
 

Why  det 



2 – x

5
  

13

10 – x
 = 0  



2  x   13

5    10x
 = 0  

  x
2
  12x  45 = 0  x = 15,  3 

05. D = 






2

1

1
     

3

4

3
     

x

 x

 1 + x
 = 10 n‡j x Gi gvb n‡e- [BUET. 2013-14] 

 A. 2   B. –2   

 C. 1   D. 5  

  S D 
 

Why  3q Kjvg eivei we Í̄vi Ki‡j, – x – 3x + 5(x + 1) = 10  

  x + 5 = 10  x = 5 

06. Gi ‡Kvb gv‡bi Rb¨ A = 




k  3 2

2 k  2
 

BbfvwU©ej n‡e bv? 

     [BUET‟12-13] 

 A.   B.  

 C. 
5  17

2
  D. 

5

2
 

   A
1

 = 
adj (A)

|A|
 

  A BbfvwU©ej n‡e bv hw` |A| = 0 nq 

 |A| = 




k  3  2

 2 k  2
  

  0 = (k  3) (k  2)  (2) ( 2) 

  0 = k
2
  3k  2k + 6  4 

   0 = k
2
  5k + 2 

  k = 
5  5

2
  4.2

2
  

  = 
5  25  8

2
  

  = 
5  17

2
 

 FORMULA 

 Shortcut Soln   23
1










a1     a2     a3

b1     b2     b3

c1     c2     c3

 

 BBUUEETT  

k

3 2

 S C 
 

Why 

Magic!!! 

mn¸YK = (–1) 
mvwi + Kjvg 

 Abyivwk 

mn¸YK = wPý  Abyivwk 
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07. awi A n‡”Q 3  3 g v̈wUª· Ges |A| =  7 Zvn‡j |(2A)
1

|
 
Gi gvb n‡e- 

     [BUET‟12-13] 

 A.  
1

14
 B.  

1

56
 C.  

8

7
 D.  

2

7
 

  A is a 3  3 matrix; So Let  A = 







a b c

d e f

g h i

 

 2A = 







2a 2b 2c

2d 2e 2f

2g 2h 2i

 ; |A| = 







a b c

d e f

g h i

 =  7 

 We know, |A
1

| = 
1

|A|
  Now, |(2A)

1
| = 

1

|(2A)|
  

 |(2A)| = 







2a 2b 2c

2d 2e 2f

2g 2h 2i

 = 2  2  2 







a b c

d e f

g h i

 [c1 = 
c1

2
 ; c2 =  

c2

2
 ; c3 = 

c3

2
]  

  



C1 = 

C1

2
 



C2 = 

C1

2
 



C3 = 

C3

2
 = 2

3
 ( 7) =  56  

  |(2A)
1

| = 
1

|(2A)|
 =  

1

56
 

 Shortcut: hẁ  A GKwU n  n µ‡gi eM© matrix nq †hLv‡b |A| ≠ 0 Zvn‡j, 

 (i) |(PA)| = p
n
 |A|        (ii) |(PA)

–1
| = 

1

p
n
|A|

    (iii) |PA
–1

| = 
p

n

|A|
   

 (iv) |(PA
–1

)
–1

| = 
|A|

p
n      (v) |A

–1
| = 

1

|A|
 0 

08. wZbwU g¨vwU· [ ]x y  



a h

h b
 


x

y
 Gi ¸Yd‡ji gvb n‡e- 

     [BUET. 2012-13] 

 A. [ ]x
2
a + xyh xyh + y

2
b  B. [x

2
a + 2xyh + y

2
b] 

 C. 



x

2
a + xyh

xyh + y
2
b

  D. [2x
2
a + xyh + 2y

2
b]  

  [ ]x y  



a h

h b
 = [ ]ax + hy hx + by  

  [ ]x y  



a h

h b
 


x

y
 = [ ]ax + hy hx + by  



x

y
 

 = [ax
2
 + hxy + hxy + by

2
] = [x

2
a + 2xyh + y

2
b] 

 Shortcut: a, b, h, x, y
 
Gi B‡”QgZ gvb wb‡q Zv wb‡q Calculator G 

Calculate Ki| 

09. 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] 

 A. 
1

160
 B. 

1

40
 C. 

1

10
 

 D.  
1

160
 E.  

1

40
 

  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

  |D| = 







a 0 0

0 b 0

0 0 c

 = 20 

 D| = 







2a 0 0

0 2b 0

0 0 2c

 = 2
3
 







a 0 0

0 b 0

0 0 c

 = 8  20 = 160 

 GLb, †R‡b iv‡Lv, |(2D)
1

| = 
1

|2D|
 = 

1

160
 

  KY© g¨vwUª‡·i ïay g~L¨ KY© eivei f~w³¸‡jv Ag~j¨ Avi evwK¸‡jv k~b¨| 

10. hw` AX = 




0 1

1 0
 


x

y
 = 



y

x
 

nq, Z‡e n‡e- [BUET. 2011-12] 

 A. 



 x

 y
 B. 



y

x
 C. 



 x

y
 D. None of these 

  X = 


x

y
 , A = 





0 1

1 0
 

A
2
 Gi gvÎv 2  2; X Gi gvÎv 2  1 

 X I A
2
 Gi ¸Y Kiv m¤¢e bq| 

hw` Apq I Blnx ỳwU 

g¨vwUª· nq Z‡e AB m¤¢e 

hLb q = ln I BA m¤¢e 

hLb p = x nq| 

11. A, B Ges C g¨vwUª·¸‡jvi gvÎv h_vµ‡g 4  5, 5  4 Ges 4  2 n‡j 

(A
T
 + B)C g¨vwUª‡·i gvÎv n‡e-   [BUET. 2010-11] 

 A. 5  4 B. 4  2 C. 5  2 D. 2  5 
  A

T
 Gi gvÎv 5  4; (A

T
 + B) Gi gvÎv 5  4 

  (A
T
 + B)C Gi gvÎv 5  2 

12.  hw` 1 Gi GKwU RwUj Nbg~j nq, Z‡e wb‡¤œi wbY©vqKwUi gvb KZ? 







1

 –


2

   

– 


2

1

   


2

1

–

 [BUET. 2010-11] 

 A. 4  B. 2  C. 3 D. None 

  S D 
 

Why  







1

 –


2

   

– 


2

1

   


2

1

–

 

 = 1 ( 
3
  1) +  (








  

4
)  

 = – 2 + 0  
3
 – 

6
 = – 2 – 1  1 = – 4 (Ans.) 

13. The value of 







logx logy logz

log2x log2y log2z

log3x log3y log3z

 is- 

  

  [BUET. 2009-10; RUET. 2011-12; KUET. 2007-08] 

 A. log 
2

3
 B. 0 C. log 

3

2
 D. 1 

  







logx logy logz

log2x log2y log2z

log3x log3y log3z

 

  = 







log



x

y
log


y

z
logz

log


x

y
log


y

z
log2z

log


x

y
log


y

z
log3z

[c1 = c1  c2, c2 = c2  c3]

 
 = log



x

y
 log 



y

z
 







1 1 logz

1 1 log2z

1 1 log3z

 = 0   

  [wbY©vq‡Ki ỳBwU Kjvg GKB nIqvq wbY©vqKwUi gvb k~b¨]  

14.  x– Gi ‡Kvb ‡Kvb gv‡bi Rb¨ wbgœwjwLZ wbY©vq‡Ki gvb k~b¨ n‡e? 

 









x

2
x 2

2 1 1

0 0 5

   [BUET. 2005-06; KUET. 2010-11] 

 A. x = 0, –2 B. x = 1, 2 C. x = 0,1 D. x = 0,2 

  









x

2
x 2

2 1 1

0 0 5
 =  5 



x

2
x

2 1 = 0  

  5(x
2
  2x) = 0 

  x (x  2) = 0   x = 0, 2 

 S B 
 

Why 

 S B 
 

Why 

 S A 
 

Why 

2
XA

 S D 
 

Why 

 S C 
 

Why 

 S B 
 

Why 

 S D 
 

Why 
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03 
mij‡iLv 

STRAIGHT LINE 

  

 
QQUUIICCKK  RREEVVIISSIIOONN mvRv‡bv me Z_¨ STEP AT A GLANCE 

 
 cÖv_wgK Z_¨ e·   

x A‡¶i mgvšÍivj ev y-A‡ÿi Dci j¤̂ †iLvi mgxKiY, y = b y A‡¶i mgvšÍivj ev x-A‡ÿi Dci j¤̂ †iLvi mgxKiY, x = a 
x A‡ÿi mgxKib: y = 0   Y A‡ÿi  mgxKib: x = 0 
y Aÿ n‡Z †Qw`Z Ask abvZ¥K n‡j †iLvwU DaŸ©Mvgx Ges FYvZ¥K n‡j †iLvwU wb¤œMvgx 

‡Kvb †iLvi Xvj m = 
‡KvwUØ‡qi AšÍi

f~RØ‡qi AšÍi
 = tan 

Kvb mij‡iLv ax + by + c = 0 Gi Xvj, m =  
x-Gi mnM

y-Gi mnM
  ax + by + c = 0 †iLvi j¤^ †iLvi Xvj = 

y Gi mnM

x Gi mnM
 

`yBwU wbw`©ó we›`y (x1, y1) I  (x2, y2) Mvgx mij‡iLvi Xvj = 
†KvwUØ‡qi AšÍi

fzRØ‡qi AšÍi
  

a1x + b1y + c1 = 0 I a2x + b2y + c2 = 0 †iLvØ‡qi †Q`we› ỳ  

= 



b1c2 – c1b2

a1b2 – a2b1
  

c1a2 – c2a1

a1b2 – a2b1
 

†h †Kvb cÖKvi ỳiZ¡ memgqB abvZ¥K n‡e, Z‡e ỳiZ¡ w`‡q †Kvb ARvbv gvb †ei Ki‡Z ej‡j †m‡¶‡Î `yiZ¡  ỳ‡UvB n‡e 

 MvwYwZK mgm¨vmg~n mgvav‡bi Rb¨ cÖ‡qvRbxq m~Î I cÖwµqvmg~n   

 P(x, y) Gi Rb¨ 



(i) r = x

2
 + y

2

(ii)  = tan
–1

 


y

x

  Kv‡Z©mxq n‡Z †cvjvi  
  P(r, ) Gi Rb¨ 



(iii) x = r cos 

(iv) y = r sin
  †cvjvi n‡Z Kv‡Z©mxq 

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

  P(x, 0) Gi †¶‡Î:  = 0 

  P(0, y) Gi †¶‡Î:  = 


2
 

  P(–x, 0) Gi †¶‡Î:  =  

  P(0, –y) Gi †¶‡Î:  = –


2
 

 P(x, y) Gi †¶‡Î: = tan
–1




y

x
               P(– x, y) Gi †¶‡Î:  =  – tan

–1 




y

x
  

 P( x,  y) Gi †¶‡Î:  =  + tan
–1




y

x
= –  + tan

–1




y

x
 

 P(x,  y) Gi †¶‡Î:  = 2 – tan
–1




y

x
  or  – tan

–1




y

x
  

`~iZ¡ m~Î 

Kv‡Z©mxq ’̄vbv‡¼ P(x1, y1) I Q(x2, y2) `ywU we›`y n‡j D³ we› ỳØ‡qi ga¨eZx© ~̀iZ¡, PQ = GKK 

†cvjvi ’̄vbv‡¼ P(r1, 1) I Q(r2, 2) ỳwU we›`y n‡j D³ we› ỳØ‡qi ga¨eZ©x ~̀iZ¡,  GKK 

j¤^ `~iZ¡ we›`y P(x1,y1) †_‡K †iLv ax+by+c=0 Gi j¤̂ ~̀iZ¡ D =




ax1+by1+c

a
2
+b

2   

`yBwU mgvšÍivj †iLvi ga¨eZ©x 

`~iZ¡ 
GKwU †iLv ax+by+c1=0 †_‡K Aci GKwU †iLv ax+by+c2=0 Gi ga¨eZx© `~iZ¡, D =





c1–c2

a
2
+b

2   

j¤^ AvK…wZi mij‡iLvi Av`k© 

mgxKiY 

xcos + ysin = p †hLv‡b, p = g~jwe›`y n‡Z mij‡iLvi Dci Aw¼Z j¤^ `~iZ¡  = x A‡ÿi abvZ¥K w`‡Ki mv‡_ 

Drcbœ †KvY| 

wefw³KiY m~Î 

AšÍwe©fw³ KiY 

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, 

Ges   

ewnwe©fw³ KiY 

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

Ki‡j,  Ges  

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

  

 

   221
2

21 yyxx 

)cos(rr2rrPQ 2121
2

2
2

1 

21

1221

mm

xmxm
x






21

1221

mm

ymym
y






1m 2m

21

1221

mm

xmxm
x






21

1221

mm

ymym
y













 

2

yy
,

2

xx 2121
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AÿØq‡K wef³ Ki‡j (x1, y1) I (x2, y2) we›`yØ‡qi ms‡hvM †iLv‡K  x Aÿ‡K: ,  y Aÿ‡K:  
x1

x2

 Abycv‡Z wef³ K‡i 

fi‡K› ª̀ msµvšÍ 

(x1, y1) , (x2, y2) , (x3 , y3) kxl© wewkó wÎfz‡Ri fi‡K‡› ª̀i ’̄vbv¼  (x, y) n‡j,   

x = , y =  

†¶Îdj wbY©q msµvšÍ 

wÎfy‡Ri †¶Îdj 

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

 = 
1

2
  {(x1y2 + x2y3 + x3y1) – (x2y1 + x3y2 + x1y3)} eM© GKK 

eM©/mvgvšÍwi‡Ki †¶Îdj GKwU eM© ev mvgšÍwiK‡K ỳBwU me©mg wÎfy‡R wef³ Kiv hvq  †¶Îdj = 2   ABC 

mg‡iL/mgwe›`y/GKB mgZ‡j/GKB 

mij‡iLv Aew¯’Z n‡j 

 a1x + b1y + c1 = 0, a2x + b2y + c2 = 0, a3x + b3y + c3 = 0 ‡iLvÎq mgwe›`y n‡j, 

 

= 0  

 wZbwU (x1, y1) (x2, y2), (x3, y3) we›`y mg‡iL nIqvi kZ© n‡”Q we› ỳÎ‡qi Xvj mgvb n‡e, =  

mij‡iLvi mgxKiY 

 GKwU mij‡iLvi Xvj m Ges y A‡ÿi †Q`K Ask c n‡j Zvi mgxKiY n‡e y = mx + c 

 ‡bvU: c = 0 n‡j, y = mx,  hv g~jwe›`y w`‡q AwÎµgKvix †iLvi mvaviY mgxKiY wb‡ ©̀k K‡i|   

  GKwU ‡iLvi Xvj m Ges †iLvwU (x1 , y1) we›`yMvgx n‡j, †iLvwUi mgxKiY n‡e y y1 = (x  x1) 

  (x1, y1) Ges (x2, y2) we›`yMvgx †iLvi mgxKiY 
x  x1

x1  x2
 = 

y  y1

y1  y2
 

  †Q`K AvKvi: x Aÿ Ges y Aÿ n‡Z h_vµ‡g a Ges b Ask †Q`Kvix †iLvi mgxKiY 
x  y

a  b
 = 1 

  
x

a
 + 

y

b
 = 1 ‡iLvvwU x Aÿ‡K A (a, 0) we›`y‡Z Ges y Aÿ‡K B (0 , b) we›`y‡Z †Q` K‡i|  

  AB = OA
2
 + OB

2
 = a

2 
+ b

2
 Ges OAB = 

1

2
 |OA  OB| eM© GKK 

1

2
 |ab| eM© GKK| 

AÿØq Øviv 
x

a
 + 

y

b
 = 1 †iLvwUi †Q` As‡ki ga¨we›`yi ’̄vbv¼ 



a

2
 

b

2
. 

   j¤̂ AvKvi mgxKiY: g~jwe›`y n‡Z ‡Kv‡bv mij‡iLvi Dci Aw¼Z j‡¤^i •`N ©̈ p Ges j¤̂wU x A‡ÿi 

 abvZ¥K w`‡Ki mv‡_  †KvY Drcbœ Ki‡j, †iLvwUi mgxKiY n‡e x cos  + y sin  = P. 

†iLvØ‡qi ga¨eZ©x †Kv‡Yi gvb wbY©q 

`yBwU †iLvi a1x+b1y+c1=0 I a2x+b2y+c2=0 Gi  ga¨eZx© †KvY  n‡j, tan =  
m1–m2

1+m1m2
 =  

a2b1–a1b2

a1a2+b1b2
  

Note: mij‡iLvi Xvj  tan ¯’yj‡KvY n‡j (–)ve Ges m~²‡KvY n‡j (+)ve
 

we›`yi mv‡c‡¶ we›`yi cÖwZwe¤^
 

 mv‡c¶ we› ỳwU cÖ`Ë we›`y I cÖwZwe¤^ we›`yi ga¨we›`y nq| 

 †hgb- (x1, y1) we›`yi mv‡c‡¶ (x2, y2) we›`yi cÖwZwe¤^ (x,y) n‡j, = x1 Ges = y1 

 A‡ÿi mv‡c‡ÿ cÖwZwe¤^ (i) x A‡ÿi mv‡c‡ÿ (x, –y)   (ii) y A‡ÿi mv‡c‡ÿ (–x, y)
 

ci¯úi mgvšÍvivj Ges j¤^ mij‡iLv Ø‡qi Xvj 

`yBwU mij‡iLv a1x + b1y + c1 = 0 Ges a2x + b2y + c2 = 0 ci¯úi mgvšÍivj n‡j Zv‡`i XvjØq mgvb n‡e A_©vr m1= m2 A_ev  †iLvØ‡qi mgvšÍivj 

n‡j 
a1

a2
 = 

b1

b2
 Ges ci¯úi j¤̂ n‡j XvjØ‡qi ¸bdj = –1   A_©vr m1 × m2 = –1  A_ev  a1a2 + b1b2 = 0 

a1x + b1y + c1= 0 Ges a2x + b2y + c2 = 0 †iLvØ‡qi AšÍf©~³  

†KvY mg~‡ni mgwØLÛK †iLvmgy‡ni mgxKiY,  

   

 (i) a1a2 + b1b2 > 0 n‡j, (+) wPý wb‡q ¯’~j‡KvY Ges () wPý wb‡q 

m~²‡Kv‡Yi mgwØLÛ‡Ki mgxKiY cvIqv hv‡e|  

(ii) a1a2 + b1b2 < 0 n‡j, (+) wPý wb‡q m~²‡KvY Ges () wPý wb‡q 

¯’~j‡Kv‡Yi mgwØLÛ‡Ki mgxKiY cvIqv hv‡e 

2

1

y

y


3

xxx 321 

3

yyy 321 

333

222

111

cba

cba

cba

21

21

-xx

yy 

32

32

x-x

yy 

2

xx 2

2

yy 2

2

2

2

2

222

2

1

2

1

111

ba

cybxa

ba

cybxa
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04 
e„Ë 

CIRCLE 

 
 

 
QQUUIICCKK  RREEVVIISSIIOONN mvRv‡bv me Z_¨ STEP AT A GLANCE 

 
 cÖv_wgK Z_¨ e·   
 

e„‡Ëi x Ges y Df‡qi wØNvZ hy³ c` _vK‡e mgxKiYwU ‘xy’ m¤^wjZ c` ewR©Z| C = 0 n‡j e„ËwU g~jwe›`yMvgx 

f = 0 n‡j e„‡Ëi †K› ª̀ X-A‡¶i Dci Aew ’̄Z nq x
2
 Ges y

2
 Gi mnM mgvb e„‡Ëi †ÿÎdj = r

2
 

g = 0 n‡j e„‡Ëi †K› ª̀ Y-A‡¶i Dci Aew ’̄Z nq 
e„‡Ë AšÍwj©wLZ mgevû wÎfz‡Ri evûi •`N ©̈ = 3 R we›`y e„Ë n‡Z n‡j, e¨vmva© = 0 n‡Z nq 

e„‡Ë AšÍwj©wLZ mgevû wÎfz‡Ri †¶Îdj = 2)a(
4

3
 

e„‡Ëi hv wKQzB †ei Ki‡Z ejyK, me©cÖ_g x
2
 I y

2
 Gi 

mnMØq‡K 1 evbv‡Z n‡e 

†K›`ª PvB‡j, x Gi mnM‡K (2) I y Gi 

mM‡K (2) w`‡q fvM Ki‡Z n‡e 

 
FORMULA ANALYSIS 

 

 MvwYwZK mgm¨vmg~n mgvav‡bi Rb¨ cÖ‡qvRbxq m~Î I cÖwµqvmg~n   
 

x
2 
+ y

2 
+ 2gx + 2fy + c = 0 e„‡Ëi Rb¨ 

(i ) †K› ª̀ (–g, –f)  (vi) x-A¶‡K ¯úk© Ki‡j, c = g
2   

   

(ix) y-A¶ †_‡K †Qw`Z R¨vÕi •`N©¨ =
 

(ii) e¨vmva© =  

(vii) y-A¶‡K ¯úk© Ki‡j, c = f
2 

(x)  x, y Dfq A¶‡K ¯úk© Ki‡j, c = g
2 
= f

2
  

(iii) †K›`ª y-A‡¶i Dci n‡j g = 0 (viii) x-A¶ †_‡K †Qw`Z R¨vÕi •`N©¨ =
 

(x) Area = r
2 

(iv) †K›`ª x-A‡¶i Dci n‡j f = 0  

†K›`ª (h, k) wewkó GKwU e„Ë x ev y A¶‡K ¯úk© Ki‡j Zvi mgxKiY 

x A¶‡K ¯úk© Ki‡j 
i. e¨vmva© = |e„‡Ëi †K‡› ª̀i †KvwU| = k  

ii. mgxKiY, (x – h)
2  

+ (y – k)
2
 = k

2
; †hLv‡b, k = e¨vmva 

y A¶‡K ¯úk© Ki‡j 
i. e¨vmva© = |e„‡Ëi †K‡› ª̀i fyR| = h  

ii. mgxKiY, (x – h)
2  

+ (y – k)
2
 = h

2
;
 
†hLv‡b, h = e¨vmva© 

wbw`©ó †K›`ª Ges Aci †Kvb we› ỳMvgx I †Kvb e„‡Ëi mv‡_ GK‡Kw›`ªK Ges †Kvb wbw`©ó we›`yMvgx e„‡Ëi mgxKiY wbY©q 

wbw ©̀ó †K› ª̀ Ges Aci †Kvb 

we› ỳMvgx e„‡Ëi mgxKiY wbY©q 

Step-1: e„Ë †Kvb wbw`©ó we›`yMvgx n‡j †K›`ª †_‡K D³ we› ỳi ỳiZ¡ wb‡Y©q Ki‡Z n‡e hv e„‡Ëi e¨vmva© mgvb| 

Step-2: †K›`ª I e¨vmva© †_‡K mgxKiY wbY©‡qi m~Î cÖ‡qvM Ki‡Z n‡e|  

†Kvb e„‡Ëi mv‡_ GK‡Kw› ª̀K 

Ges †Kvb wbw`©ó we›`yMvgx e„‡Ëi 

mgxKiY 

Step-1: cÖ`Ë e„‡Ëi †K›̀ ª wb‡Y©q Ki‡Z n‡e, H †K› ª̀B n‡e wb‡Y©q e„‡Ëi †K›̀ ª| 

Step-2: D³ †K› ª̀ Ges cÖ`Ë we› ỳi ỳiZ¡ wbY©q Ki‡Z n‡e, D³  ỳiZ¡B n‡e wb‡Y©q e„‡Ëi e¨vmva©| 

Step-3: †K›`ª I e¨vmva© †_‡K mgxKiY wbY©‡qi m~Î cÖ‡qvM Ki‡Z n‡e| 

GKwU mij‡iLv GKwU e„Ë‡K ¯ck© Kivi kZ© 

i. e„‡Ëi e¨vm¨va© = †K› ª̀ †_‡K †iLvi Dci AswKZ j¤̂`~iZ¡  

  ax + by + c = 0 mij‡iLv x
2
 +y

2
 + 2gx + 2fy + c = 0 e„Ë‡K ¯ck© Kivi kZ©:  

  

ii. y = mx + c †iLvwU x
2 
+ y

2 
= a

2
 e„‡Ëi ¯úk©K n‡j, c =  

¯ck©‡Ki •`N ©̈ 

i. (x1, y1) we›`y n‡Z x
2
 + y

2
 = a

2 
e„‡Ë AswKZ    

ii. (x1, y1) we›`y n‡Z x
2
 + y

2
 + 2gx + 2fy + c = 0 e„‡Ë AswKZ ¯ck©‡Ki •`N ©̈,  

 PT =   

iii. g~jwe›`y (0, 0) n‡Z †Kvb e„‡Ëi ¯ck©‡Ki •`N¨© = aªæeK 

cf 22 cfg  22

cg 22

22

22

ba

cbfag
cfg






2m1a 

22

1

2

1 ayx 

cfy2gx2yx 11

2

1

2

1 
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e„‡Ëi mv‡c‡¶ †Kvb we› ỳi Ae¯’vb wbY©q 

we›`yi Ae ’̄vb (x1, y1) we› ỳwU x
2 
+ y

2 
+ 2gx + 2fy + c = 0 e„‡Ëi (x1, y1) we›`ywU x

2 
+ y

2 
= a

2
 e„‡Ëi 

 evB‡i n‡j  > 0 x1
2 
+ y1

2 
– a

2
 Gi gvb > 0 

 e„‡Ëi (cwiwai) Dci n‡j   = 0 x1
2 
+ y1

2 
– a

2
 = 0 

 wfZ‡i n‡j  < 0 x1
2 
+ y1

2 
– a

2
 < 0 

e„‡Ëi R¨v KZ…©K †K‡› ª̀ Drcbœ †KvY, = 2 sin
–1

 




R¨v Gi •`N©¨

e¨vm
 R¨v Gi ‣`N ©̈ = 2  

 
  

wweeMMZZ  mmvv‡‡jjii  ccÖÖ‡‡kk¦¦ii  ee¨̈vvLL¨̈vv  II  cc¨̈vviivvjjvvjj  ZZ__¨̈mmnn  mmggvvaavvbb  
 

 

 
01. †cvjvi ’̄vbv‡¼ (5,/4) ‡K› ª̀ I 2  e¨vmva©wewkó e„‡Ëi mgxKiY †KvbwU? 

     [BUET. 2020-21] 

 A. r
2
 + 5 2(cos + sin) r + 21 = 0 

  B. r
2
  

5

2
(cos + sin) r  21 = 0  

   C. r
2
 + 5 2(cos + sin) r  21 = 0 

 D. r
2
  5 2(cos + sin) r + 21 = 0 

  S D 
 

Why  



x  5cos 


4

2

 + 




y  5sin 


4

2

 = 2
2
 

  x
2
 + y

2
 + 25  5 2x  5 2y = 4 

  r
2
  5 2r (cos + sin) + 21 = 0 

02. GKwU e„Ë y Aÿ‡K ¯úk© K‡i Ges 0)(3, I 0)(7,  we› ỳ w`‡q hvq| 

e„ËwUi †K‡› ª̀i ’̄vbvsK n‡e-  [BUET. 2013-14] 

 A.  20,4   B.  5,4   C.  21,5  D.  21,5   

  S D Why 425y2   

 
21y   

 
)21,5(c   

 
03. ‡Kvb e„‡Ëi mgvšÍivj ỳBwU ¯úk©‡Ki mgxKi‡Y Ges 

 n‡j e„‡Ëi e¨vmva© KZ?   [BUET. 2012-13] 

 A.   B.  

 C.   D.  

  S D Why  ¯úk©KØ‡qi ~̀iZ¡ = 2R;   

 ¯úk©K 2x  4y  9 = 0 ....... (i)  

 ... (ii)   
 

  

04. Ges e„ËØq ci¯úi‡K 

¯úk© Ki‡j Gi gvb n‡e- [BUET. 2012-13; CUET. 2003-04] 

 A.  B.  C.  D.  

  S B Why   ;  

  ;   

 ;  

 ;  

 

  

 From fig.ewn¯ú‡k©i Rb¨,  

  

  

  

 Note: GLv‡b e„ËØ‡qi e¨vmva© mgvb ZvB Zv‡`i c‡ÿ KL‡bv AšÍt¯úk© Kiv 

m¤¢e bq| 

05. I  e„ËØ‡qi 

†Q` we› ỳMvgx I e„ËØ‡qi †K› ª̀ mg~‡ni ms‡hvMKvix †iLvi Dci j¤̂ †jLvi 

mgxKiY n‡jv−   [BUET. 2012-13] 

 A.  B.
  

 C.
 

 D.
  

 E.
 

 

  S B Why  cÖ‡kœi eY©bv c‡o †evSvB hv‡”Q †h GLv‡b mvavib R¨v Gi 

mgxKib Pv‡”Q- 

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

 ........(ii) 

 (i) − (ii) ;  

06. †h k‡Z©  †iLvwU  e„Ë‡K ¯úk© Ki‡e 

Zv nj-    [BUET. 2011-12] 

 A.  B.  

 C.   D.  

  S C Why   e„‡Ëi †K› ª̀  I e¨vmva© 

 †iLvwU e„Ë‡K ¯úk© Ki‡j, 

  

    ev,     

     ev,  

cfy2gx2yx 11

2

1

2

1 

cfy2gx2yx 11

2

1

2

1 

cfy2gx2yx 11

2

1

2

1 

 22 dr 

 BBUUEETT  

09y4x2 

07y12x6 

5

3

53

17

35

17

56

17

07y12x6  0
3

7
y4x2 

2R

22 )4(2

)9(
3

7

R2





52

3

34

R2 
56

17
R 

0cx2yx 22  0cy2yx 22 

c

0
2

1
1 2

0Cx2yx 22 

 0,1C1  C1r1 

0Cy2yx 22 

)1,0(C2  C1r2 

C1
C2

r1 r2

   22

21 1001CC  211 

2121 rrCC 

C1C12 

C122  C122   C142 

C1
2

1


2

1
1C 

2

1


0y6x8yx 22  0y24x32yx 22 

0yx6  0y3x4 

0y4x3  0y4x3 

0y3x4 

0y6x8yx 22 

0y24x32yx 22 

0y30x40  .)Ans(0y3x4 

1yx  0ax2yx 22 

1a2a2  1a2a2 

1a2a2  1a2a2 

0ax2yx 22  )0,a(

a 1yx 

a
2

|10a|




22 )a2()1a( 
22 a2)1a( 

22 a21a2a  1a2a2 
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3

 

2
 

4xdx

3 + (4x)
2 = 

1

4
 

 

12

 

8
 

xdx

3 + x
2  


 

b

 

a
 (x  a) (b  x) dx = 



8
 (b  a)

2
 , b > a 

 

 

b

 

a
 

dx

(x  a) (b  x)
 = , b > a  

/2

0
sin

n
 xdx = 

/2

0
cos

n
 xdx = 

n – 1

n
 . 

n – 3

n – 2
 . 

n – 5

n – 4
 ....... 

3.1

4.2
. 


2
   (n = †Rvo c~Y©msL v̈ n‡e|) 

 
/2

0
sin

n
 xdx = 

/2

0
cos

n
 xdx = 

n – 1

n
 . 

n – 3

n – 2
 . 

n – 5

n – 4
 ..... 

3

2
 (n = we‡Rvo c~Y©msL¨v n‡e|) 

 

 cÖwZ¯’vcb c×wZ:  

AsKwU cix¶vi n‡j wKfv‡e wPb‡e gy‡L gy‡L Kivi Technique 

 As‡Ki ỳwU Ask †`Iqv _vK‡e|  

 Ask ỳwUi †h †Kvb GKwU‡K ev Gi †Kvb 

Ask we‡kl‡K 
d

dx
 Ki‡j Ab¨ AskwU ûeû  

wKsevmvgvb¨ cwiewZ©Z iƒ‡c wn‡m‡e H 

As‡K ¸b Ae ’̄vq _vK‡e|  

Step-01: myweavRbK Ask‡K Z ai | g‡b g‡b 
d

dx
 Ki| 

Step-02: †`L AsKwU‡Z Complete result Av‡Q wKbv| Complete result _vK‡j Zv AsK n‡Z ev` 

`vI| bv _vK‡j Operator Gi ‡fZ‡i-evB‡i wPý ev msL¨v Input Output K‡i Complete 

result evwb‡q bvI (Aek¨B cÖkœc‡Î As‡Ki Wv‡Ki g‡a¨B), Zvici Zv ev` `vI|  

Step-03: AZtci Zzwg †hfv‡e Integration Gi cÖv_wgK m~Î wk‡LQ †mfv‡e m~Î †dj |  

  wbw`©ó †hvMR Gi cÖ‡qvM: 

 y Gi GKwU dvskb _vK‡j †¶Îdj = 
          

 y Gi `ywU dvskb _vK‡j †¶Îdj =  [g‡b ivL‡Z n‡e a I b n‡e x Gi Value] 

 e„‡Ëi mgxKiY  x
2
 + y

2
 = a

2 Øviv Ave×- (i)  †gvU †¶Îdj = a
2
   (ii) GKwU PZz©fv‡Mi Ave× †¶‡Îi †¶Îdj = 

a
2

4
 

 Dce„‡Ëi mgxKiY 
x

2

a
2 + 

y
2

b
2 = 1 Øviv Ave× (‡hLv‡b a > b)  (i)  †gvU †¶Îdj = ab   (ii) GKwU PZz©fv‡Mi Ave× †¶‡Îi †¶Îdj = 

ab

4
 

 y
2 
= 4ax cive„Ë I y = mx Øviv Ave× †¶‡Îi †¶Îdj = 

8a
2

3m
3   

 `ywU cive„‡Ëi a mgvb n‡j †¶Îdj = 
16

3
a

2
  

 
  

wweeMMZZ  mmvv‡‡jjii  ccÖÖ‡‡kk¦¦ii  ee¨̈vvLL¨̈vv  II  cc¨̈vviivvjjvvjj  ZZ__¨̈mmnn  mmggvvaavvbb  
 

 

 

01. 


 
e

x
(x + 1)

sin
2
(xe

x
)
 dx = ?  [BUET. 2021-22] 

 A. tan (xe
x
) + c   B.  – cot (xe

x
) + c 

    C. cot (xe
x
) + c   D. – tan (xe

x
) + c 

  S B 
 

Why  


 
e

x
(x + 1)

sin
2
(xe

x
)
 dx [awi xe

x
 = z  e

x
 (x + 1) dx = dz] 

 GLb,  


 
dz

sin
2
z
 = 


 cosec
2
z dx = – cot z + c = – cot (xe

x
) + c 

02. 


 
xe

x
dx

(x + 1)
2 = ?  [BUET. 2021-22] 

 A. 
e

x 
(x – 1)

x + 1
 + c  B.  

e
x

x – 1
 + c    C. 

e
z

1 – x
 + c  D. 

e
x

1 + x
 + c 

  S D 
 

Why  


 
xe

x
dx

(x + 1)
2 = 


 e

x
 
x + 1 – 1

(x + 1)
2  = dx  

 = 


 e
x
 






1

x + 1
 – 

1

 (x + 1)
2  dx;  [


 e

x
 {f(x) + f'(x)} dx = e

x
f(x) + c]  

 = 
e

x

1 + x
 + c 









f(x) = 

1

x+1

f'(x) = – 
1

(x + 1)
2

  

03. 


 
dx

3
x

3
(x + 5)

5

 = ?  [BUET. 2021-22] 

 A. 
3

5
 



1 – 

5

x

– 
2

3 +c B.  
3

10
 



1 + 

5

x

– 
2

3 +c 

    C. 
3

10
 



1 + 

5

x

– 
2

3 + c  D. 
3

5
 



1 + 

5

x

– 
2

3 +c 

  S C 
 

Why  


 
dx

3
x

3
(x + 5)

5

 

 [awi, x + 5 = zx  x(1 – z) = – 5  x = 
5

z – 1
  dx = 


– dz

(z – 1)
2    

 = 
(z – 1)

1

3

5

1

3

 × 
1

(zx)

5

3

 


 
– 5dz

(z – 1)
2  = 


 

–5 

2

3
dz

(z – 1)

5

3
.(zx)

5

3

 = 


 
–5

2

3
dz

(z – 1)

5

3
.z

5

3
.

5

5

3

(z – 1)

5

3

  

 = 


 
–dz

5z

5

3

 = 
–1

5
. 
z 

2

3

– 
2

3

 + c  

 = 
3

10
 



1 + 

5

x

– 
2

3 + c 

 MvwYwZK mgm¨vmg~n mgvav‡bi Rb¨ cÖ‡qvRbxq m~Î I cÖwµqvmg~n  


b

a
ydx

dxyy
b

a  )( 21

 BBUUEETT  
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14. 



 

 e
x
 




1 + sinx

1 + cosx
dx Gi gvb nj-  [BUET. 2012-13,10-11] 

 A. e
x
 cos 




x

2
 + c B. e

x
 sin 




x

2
 + c 

 C. e
x
 tan 




x

2
 + c D. e

x
 cot 




x

2
 + c  

   I = 

 e

x
 




1 + sinx

1 + cosx
dx  

 = 





 e
x
 







1 + 2sin 

x

2
 cos 

x

2

2cos
2
 
x

2

dx = 




 e
x
 






sec

2
 
x

2

2
 + tan 

x

2
 

 awi, f(x) = tan 
x

2
     f(x) = sec

2
 
x

2
 . 

1

2
 

  I = e
x
 [f(x) + f(x)]dx = e

x
f(x) + c = e

x
 




tan 

x

2
 + c 

15. †`qv Av‡Q, F(x) = 



0

x

 
t  3

t
2
 + 7

 dt| x-Gi gvb KZ n‡j, F(x)-b~¨bZg n‡e?  

     [BUET. 2011-12] 

 A. 3 B. 0 C. 7 D.  7 

  F(x) = 0;  
x  3

x
2
 + 7

 = 0    x = 3 

16. y = x
3
 eµ‡iLv Ges y = 0, x = 1 I x = 3 mij‡iLv wZbwU w`‡q mxgve× 

†ÿ‡Îi †ÿÎdj n‡e-   [BUET. 2011-12] 

 A. 5 sq.unit B. 20 sq.unit C. 10 sq.unit D. 15 sq.unit 

  †ÿÎdj = 
1

3

 x
3
 dx 

 = 



x

4

4

3

1

 = 
3

4
  1

4

4
 = 20 sq.unit 

 

17. 

 

e
x
 (1 + x)

cos
2
 (xe

x
)
 dx Gi gvb nj-           [BUET. 2011-12] 

 A. sin(xe
x
) + C  B. cos(xe

x
) + C 

 C. tan(xe
x
) + C  D. cos

2
 (xe

x
) + C 

  

 

e
x
 (1 + x)

cos
2
 (xe

x
)
 dx = 


 

dz

cos
2
z
 

 = sec
2
z dz = tan z + C = tan(xe

x
) + C 

awi, z = xe
x
  

dz = e
x
(1 + x)dx 

18.  y
2
 = 2x cive„Ë Ges Gi Dc‡Kw›`ªK j¤^ Øviv †ewóZ †ÿ‡Îi 

†ÿÎdj KZ eM© GKK?  [BUET. 2007-08] 

 A. 
1

3
 B. 

8

3
 C. 

2

3
 D. 

4

3
  

  †ÿÎdj, = 2



0

1

2  ydx = 2 2 



0

1

2 x dx 

 = 2 2 . 
2

3
 [x

3/2
]
1/2

0
 = 2 2  

2

3
 



1

2

3

2
  

 = 4 2 . 
1

3
 . 



1

2

3

2
  

 = 
4 2

3
 . 




1

2

3

  = 
4

3
 . 

1

2
 = 

2

3
 

 

19. gvb wbY©q Ki: 

0

/2

 cos
3
x sinxdx    [BUET. 2010-11] 

 A. 2 B. 
8

21
 C. 

4

15
 D. None of the above 

  
0

/2

 cos
3
x sinx dx ; sinx = z   cosx = dz   

 x = 0   z = 0;  x = 


2
    z = 1 

 

0

1

 = (1  z
2
) z dz = 


0

1

 ( )z  z

5

2
dz = 











z

1

2
+1

1

2
 + 1

  
z

5

2
+1

5

2
 + 1

 = 
8

21 

20. 

 

sec
2
(cot

1
x)

1 + x
2  dx Gi gvb n‡”Q-   [BUET. 2010-11] 

 A.  
1

x
 + c B. 

1

x
 + c C. x + x D. x + c 

  

 

sec
2
(cot

1
x)

1 + x
2  dx ; cot

1
 x = z  

   
1

1 + x
2 dx = dz    sec

2
z dz =  tanz + c = tan(cot

1
x) + c 

 = tan




tan

1
 
1

x
 + c =  

1

x
 + c 

21. 

 

1 – x

1 + x
 dx Gi gvb n‡”Q-  [BUET. 2010-11] 

 A. sin
–1

 x – 1 – x
2
 + c  B. 1 – x

2
 + c   

 C. sin
–1

 x + c  D. sin
–1

x + 1 – x
2
 + c  

  S D 
 

Why  

 

1 – x

1 + x
 dx = 


 1 – x

1 – x
2
 dx  

 = 

 1

1 – x
2
 dx – 


 x

1 – x
2
 dx = sin

–1
 x + 1 – x

2
 + c   

22. gvb wbY©q Kit 

 

/4

 

0
 

sin 2

sin
4
  + 1

 d   [BUET. 2010-11] 

 A. 0  B. 


2
   C. 



4
   D. 



3
   

  S C 
 

Why  

 

/4

 

0
 
2tan sec

2
  d

tan
4


 = tan
2
 = z  [ = 0  z = 0;  = 



4
  z = 1 ] 

  2tansec
2
 d = dz; 


 

1

 

0
 

dz

1 + z
2 [tan

–1
z]

1

0
 = 


4
    

23.  gvb wbY©q Kit 

 

2

 

0
 

x

9 – 2x
2
 dx  [BUET. 2009-10] 

 A. 1  B. 4   C. 3  D. None  

  S A 
 

Why  

 

2

 

0
 

x

9 – 2x
2
dx = – 

1

4
 

 

2

 

0
 

–4x dx

9 – 2x
2
  

 = 
1

4
 



1

 

3
 
dz

z
, z = 9 – 2x

2 
= 

1

4
 × 2 [ ]9 – 2x

2 0

2  

 = 
1

2
 [ ]9 – 2 × 0 – 9 – 2×2

2
  

  = 
1

2
 [3 – 1] = 1  

 S C 
 

Why 

 S A 
 

Why 

 S B 
 

Why 

x=1 x=3

y=0

y=x3

 S C 
 

Why 

(Parabola)

 S C 
 

Why 

 2 = 2x 

x =  
1

2
 

 S B 
 

Why 

 S A 
 

Why 
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02 
¸YMZ imvqb 

QUALITATIVE CHEMISTRY 

  

 
QQUUIICCKK  RREEVVIISSIIOONN mvRv‡bv me Z_¨ STEP AT A GLANCE 

 

 cvigvYweK gZev`   
 GK bR‡i mgxKiYmg~n: 

gZev` I mgxKiY wfwË 

wW-eªMjx 

 = h/mv ev mv = h/ 

B‡jKUª‡bi KYv I Zi½ ag© 

nvB‡Rb ev‡M©i AwbðqZvbxwZ 

x.p  
h

4
  

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| 

 ISO (AvB‡mv) m¤úwK©Z Z_¨   
 

welq AvB‡mv‡Uvc AvB‡mvevi AvB‡mv‡Uvb 
AvB‡mvB‡jK-

UªwbK/mgiƒcZv 

fi msL¨v wewfbœ GKB wewfbœ 

B‡jKUªb msL¨v 

mgvb 

cvigvYweK 

msL¨v 
GKB wewfbœ wewfbœ 

wbDUªb msL¨v wewfbœ wewfbœ GKB 

cigvYy 
GKB†g․‡ji 

cigvYy 

wfbœ †g․‡ji 

cigvYy 

wfbœ †g․‡ji 

cigvYy 

g‡b ivLvi wUª· †kl eY© ÔcÕ †kl eY© ÔeviÕ †kl eY© ÔbÕ  

 wPwKrmv weÁv‡b AvB‡mv‡Uv‡ci e¨envi: 

  
131

53
I-wUDgvi Gi Ae  ̄vb I AvqZb Ges _vBi‡qW MÖwš i e„w× RwbZ wPwKrmv| 

  
60

27
Co- K¨vÝvi AvµvšÍ †Kvl aŸsm Kiv| 

  C-14 dating- Rxev‡k¥i eqm Z_v c„w_exi AvbygvwbK eqm wbY©q Kiv hvq| 

  U- 238: cv_‡ii eqm wbY©q| 

 †Kvqv›Uvg ZË¡   

 cø¨vs‡Ki †Kvqv›Uvg ZË¡: 

 GKwU †dvU‡bi kw³, 




c
.hhfE  

 GLv‡b, h = cø¨v‡¼i aªæeK = 6.62610
34

Js = 6.62610
27

erg.s 

 c = Av‡jvi †eM, f = wewKi‡Yi K¤úv¼,  = Zi½‣`N©¨| 

 †evi Kÿc‡_ e Gi †K․wYK fi‡eM, mvnrn = n.
h

2
(n = 1,2,3,.....) 

 †evi Kÿc‡_ e Gi †eM, 

no

n
mr4

e
v


  

 †evi Kÿc‡_ e¨vmva©, 
2

2

o

2

n
me

hn
r






 
 wbDwK¬I wewµqv  

  UªvÝgy¨‡Ukb wewµqv: 

 †Kvb †g․‡ji ¯ vqx wbDwK¬qvm‡K D”P MwZkxj wbDUªb, †cÖvUb A_ev 

Avjdv KYv Øviv AvNvZ K‡i bZzb †g․‡ji wbDwK¬qv‡m cwiYZ Kiv‡K 

UªvÝgy¨‡Ukb wewµqv e‡j| G‡ÿ‡Î fi msL¨vi cv_©K¨ 3 †_‡K 4 

GK‡Ki †ewk nq bv| 

 
HCanSc 1

1

45

20

1

0

45

21 
 

         
wbDUªb              †cÖvUb 

 nCuHNi 0

1

58

29

1

1

58

28   

         †cÖvUb               wbDUªb 

 nPHeAl 1

0

30

15

4

2

27

13   

        Avjdv KYv        wbDUªb 

 wbDK¬xq wdDkb (Fusion): 

 †h wbDK¬xq wewµqvq AZ¨waK D”P ZvcgvÎvq (†hgb- 10
8
K) `ywU ÿz ª̀ 

Nucleus GKwÎZ n‡q A‡cÿvK…Z eo wbDwK¬qvmhy³ wfbœ †g․j •Zwi K‡i 

Ges wecyj cwigvY kw³ wbM©Z nq| G‡K _v‡g©vwbDwK¬qvi wewµqvI e‡j| 

†hgb- 

 kw³ wecyj
wdDkvb

 He
K10

HH 3

28

1

1

2

1

 

 

kw³ wecyj
wdDkvb

 NHe
K10

HH 1

0

4

28

3

1

2

1  

 m~h© I Ab¨vb¨ bÿ‡Î kw³i Drm n‡”Q wbDK¬xq wdDkvb wewµqv| 

nvB‡Wªv‡Rb †evgvi wfwË n‡”Q G ai‡bi wbDK¬xq wdDkvb wewµqv| 

 wbDK¬xq wdkb (Fission): 

 †Kvb †g․‡ji AwZ e„nr wbDwK¬qv‡m †hgb U235

92
 I Pu239

94  BZ¨vw`‡K 

D”P MwZm¤úbœ wbDUªb Øviv AvNvZ Kivi d‡j `ywU cÖvq KvQvKvwQ fiwewkó 

wbDwK¬qv‡m wef³ n‡q `ywU wfbœ †g․j Drcbœ Ki‡j Zv‡K wbDK¬xq wdkvb ev 

wbDK¬xq wefvRb wewµqv ejv nq| G wewµqvqI kw³ wbM©Z nq| †hgb 

 n3KrBanU 1

0

92

36

141

56

1

0

235

92   + wecyj Zvc kw³ 

 BD‡iwbqvg       †ewiqvg     wµcUb 

 n2KrBanU 1

0

90

36

144

56

1

0

235

92   + wecyj Zvc kw³ 

 G me wbDwK¬q wewµqv n‡Z wecyj cwigvY Zvc kw³ wbM©Z nq; hv ivmvqwbK 

wewµqvi Zzjbvq eû jÿ ¸Y †ewk| wdkvb wewµqvi Dci wfwË K‡i GUg †evgv 

•Zwi n‡q‡Q| cvigvYweK Pzwjømg~‡ni kw³i Drcbœ n‡”Q GB wdkvb wewµqv| 

 †Kvqv›Uvg msL¨v   
 †Kvqv›Uvg msL¨vi cÖv_wgK Z_¨vejx: 

†Kvqv›Uvg msL¨v cÖZxK wK wb‡`©k K‡i 

cÖavb †Kvqv›Uvg msL¨v n kw³ Í̄‡ii AvKvi 

mnKvix ev A¨vwRgy_vj 

†Kvqv›Uvg msL¨v 
l Dckw³¯Í‡ii AvK…wZ 

g¨vM‡bwUK ev Pz¤^K 

†Kvqv›Uvg msL¨v 
m AiweUvj msL¨v Ges web¨vm 

w¯úb ev N~Y©b †Kvqv›Uvg 

msL¨v 
s ev ms B‡jKUªb N~Y©‡bi cÖK…wZ I w`K 

 †Kvqv›Uvg msL¨v †_‡K B‡jKUªb msL¨v wbY©q: 

 †UKwbK: en = m Gi gvb msL¨v  s Gi gvb (w`K) msL¨v  

 [s Gi gvb Fixed = 
1
/2] 

  n = 3, l =2, m = 2, s = 
1
/2         

   ( m = +2, –2 = 2wU), en = 22 = 4 

  n = 2, l = 0, m = 0 , s =  
1

2
       en = 12 = 2 

  n = 3, l = 1, m = -1 , s = + 
1

2
    en = 11 = 1 
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 AiweU I AiweUvj m¤cwK©Z Z_¨vejx   
  AiweUv‡ji cÖv_wgK Z_¨: 

l Gi gvb Dc¯Í‡ii bvg AvKvi/AvK…wZ 

0 s †MvjK AvKvi (dzUe‡ji gZ) 

1 p Wv‡¤̂jvK…wZi 

2 d Wvej Wv‡¤^j 

3 f AZ¨šÍ RwUj 
 

   D`vniY:   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   

  mgvavb:  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 
 
 

 dxy, dyz, dzx, dx2 – y2, dz2; dxy – (x I y  A‡¶i gvS eivei) 

 B‡jKUªb web¨vm I K‡qKwU bxwZ   
 

wZbwU bxwZ LyeB Riæwi cwji eR©b bxwZ 

1. AvDdevD 

2. cwji eR©b bxwZ 

3. û‡Ûi bxwZ 

*124# evsjvwjs‡K e¨v‡jÝ Check  

 
 

AvDdevD bxwZ Agvb¨Kvix B‡j±ªb web¨vm 

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
 

 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 = nh 2. Wave Concept : E = 


C
h  

  K¤úv‡¼i GKK: (s
–1

)      

  Zi½ •`‡N©¨i GKK: (cm)  

 Zi½ msL¨vi GKK: v
–
 (cm

–1
) 

`„k¨gvb Av‡jvi 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| 

bxj 424-450 

Avmgvbx 450-500 

meyR 500-575 

njy` 575-590 

Kgjv 590-647 

jvj 647-700 

†e

†e¸bx
  

bx

bxj
  

Av

Avmgvbx
  

m

meyR
  

n

njy`
  

K

Kgjv
  

jv

jvj
  

 

 g‡b ivLvi †K․kj: 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) 

   10–10 (nm)          10–4      10–2         2        380  700          106           108            1012 

 

 (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| 

 Ae‡jvwnZ (Infra-red) AÂj : Ae‡jvwnZ iwk¥ AÂj „̀k¨gvb AÂj A_©vr 

 visible ev ‘infra’ Gi ci †_‡KB ïiæ| Gi cwimi 780 nm †_‡K 1000  m ev, 

 1.0 mm| A_©vr GwU Near IR, Middle-IR I Far-IR Giƒc wZbwU As‡k wef³| 

 G‡`i‡K gvB‡µvwgUvi (m) GK‡K cÖKvk Kiv nq| (1 m = 1 × 10
–6

 m)| 

AÂj e¨envi 

Near-IR 
(0.78 m – 2.5 m) 

[wPwKrmv †ÿ‡Î e¨eüZ nq] 

Middle-IR 
(2.5 m – 25 m) 

[•Re †h․‡Mi Kvh©Kvixg~jK kbv³Ki‡Y IR 

Spectroscopy †Z e¨eüZ nq] 

Far-IR 
(25 m – 1000 m) 

[wPwKrmv †ÿ‡Î e¨eüZ] 

 

 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©: Lvwj †Pv‡L ev wkLv cixÿvq: 

avZz/avZe Avqb eY© 

Li/Li
+
 D¾¡j jvj (Crimson) 

Na/Na
+
 ‡mvbvjx njy` (Golden Yellow) 

K/K
+
 ‡e¸bx ( Pale Violet) 

Rb/Rb
+
 jvj‡P †e¸bx 

Cs/Cs
+
 bxj (Blue) 

Ba/Ba
2+

 KuvPv Av‡c‡ji gZ 

Ca/Ca
2+

 B‡Ui b¨vq jvj (Brick Red) 

Sr/Sr
2+

 UKU‡K jvj (Crimson Red) 

Ra/Ra
2+

 jvj (Red) 

Cu/Cu
2+

 meyRvf bxj (Bluish Green) 
 

wkLv cixÿvq eY© †`q bv Be
2+

, Mg
2+

,Al
3+

,Fe
2+

,Fe
3+

 

 `ªve¨Zv   
  `ªve¨Zv bxwZ: †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 `ªve¨Zv ¸Yd‡ji (KSP) †ewk 

n‡j c`v_©wU Aatwÿß n‡e| 

Kip < Ksp Am¤ú„³ 
AvqwbK ¸Ydj `ªve¨Zv ¸Yd‡ji (KSP) Kg 

n‡j, ª̀eYwU Am¤ú„³ n‡e| 

Kip = Ksp m¤ú„³ ª̀eY 
AvqwbK ¸Ydj `ªve¨Zvi ¸Yd‡ji (KSP) 

mgvb n‡j, ª̀eYwU m¤ú„³ n‡e| 

  AvqwbK ¸Ydj, Q = [†h †Kvb `ªe‡Y K¨vUvqb]
K¨vUvqb msL¨v

  [†h †Kvb   

 `ªe‡Y A¨vbvqb]
A¨vbvqb msL¨v

  

  `ªve¨Zv ¸Ydj, KSP = [m¤ú„³ `ªe‡Y K¨vUvqb]
K¨vUvqb msL¨v

  [m¤ú„³   

 `ªe‡Y A¨vbvqb]
A¨vbvqb msL¨v

  

 (K¨vUvqb I A¨vbvq‡bi NbgvÎv AZ¨šÍ mZK©Zvi mv‡_ †ei Ki‡Z n‡e|) 

 †hgb: MPAq je‡Yi †ÿ‡Î, m¤ú„³ ª̀e‡Y je‡Yi NbgvÎv ev je‡Yi †gvjvi     

ª̀ve¨Zv S mol/L Ges †h †Kvb ̀ ªe‡Y je‡Yi NbgvÎv S1 mol/L n‡j 

     MPAq ⇌ pM
q+

   +   qA
p

    

         S           pS             PS             (m¤ú„³ ª̀e‡Yi †ÿ‡Î) 

         S1          pS1           PS1            (m¤ú„³ ª̀e‡Yi †ÿ‡Î) 

        Q = (pS1)
p
  (qS1)

q
     Q = p

p
  q

q
  

qp

1S 
 

        Q = (pS)
p
  (qS)

q
        Ksp = p

p
  q

q
  S

p+q
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wweeMMZZ  mmvv‡‡jjii  ccÖÖ‡‡kk¦¦ii  ee¨̈vvLL¨̈vv  II  cc¨̈vviivvjjvvjj  ZZ__¨̈mmnn  mmggvvaavvbb  
  BBUUEETT   

01. wb‡Pi †KvbwU‡K Zvcxq wewKiY e‡j?   [BUET. 2021-22] 

 A. IR-radiation   B. X-radiation 

    C. -radiation   D. UV-radiation  Ans A  

02. KZwU nvB‡Wªv‡Rb cigvYy cvkvcvwk mvRv‡j 1 m n‡e? [a‡i bvI, cÖwZwU 

nvB‡Wªv‡Rb cigvYyi e¨vmva© 0.53 Ǻ]   [BUET. 2021-22] 

 A. 1.8 × 10
10 

wU   B. 1.8868 × 10
10 

wU 

    C. 1.787 × 10
10 

wU  D. None 

  S D 
 

Why  
1

2 × 0.53 × 10
–10 = 

1.88

2
 × 10

10
  

 = 0.94 × 10
10

 = 9.4 × 10
9
wU   

03. ‡Kvb AvqbwU eY©nxb?    [BUET. 2021-22] 

 A. Sc
3+

  B. Fe
2+

    C. No
2+

  D. Fe
3+ 

  S D 
 

Why  eY©hy³ Avqb m„wó: GK bR‡i Ae  ̄všÍi avZzmg~‡ni Avq‡bi eY©-  

avZe Avqb eY©
 

Sc
3+ 

eY©nxb mZK© ms‡KZ: avZe Avqb I 

Aatwÿß avZe nvB‡Wªv·vB‡Wi 

Aat‡ÿ‡ci eY© cÖvq GKB| 

Ti
3+ 

i³eY© (jvj‡P †e¸bx) 

V
3+ 

meyR 

V
4+

 bxj Aatwÿß avZe 

nvB‡Wªv·vBW 

Aat‡ÿ‡ci  

eY© 

Cr
3+

 nvjKv meyR (‡e¸bx) Cr(OH)3 meyR 

Mn
3+

 †e¸bx (†Mvjvcx) Mn(OH)3 †e¸bx  

Mn
2+

 nvjKv †Mvjvcx/eY©nxb Mn(OH)2 a~mi 

Fe
2+

 nvjKv meyR/meyR Fe(OH)2 meyR 

Fe
3+

 njy`/nvjKv ev`vgx Fe(OH)3 ev`vgx 

Co
2+

 ‡Mvjvcx Co(OH)2 †Mvjvcx 

Ni
2+

 meyR Ni(OH)2 meyR 

Cu
2+

 bxj Cu(OH)2 nvjKv bxj 

Zn
2+

 eY©nxb Zn(OH)2 mv`v 

04. wb‡Pi e
–
 web¨vm Gi Rb¨ †KvbwU mZ¨?  [BUET. 2021-22] 

 
⇌

 ⇂ 

⇌
 ⇂ 

⇌
 

 

 A. û‡Ûi bxwZ gv‡b wb  B. AvDdevD bxwZ jw•NZ n‡q‡Q 

 C. cwji eR©b bxwZ jw•NZ n‡q‡Q D. †Kv‡bvwUB bq   Ans A  

05. Ca
2+

 kbv³Ki‡Y e¨eüZ nq?    [BUET. 2021-22] 

 A. (NH4)2C2O4   B. K4[Fe(CN)6] 

    C. KOH + K2[Hg]4  D. Cu KzuwP 

  S A 
 

Why  je‡Y ÿvixq g~j‡Ki wm³ cixÿv: 

Avqb 
cixÿvi 

aiY 
weKviK 

Drcbœ ª̀eY/ 

Aat‡ÿc 
ch©‡eÿY 

Ca
2+ 

kbv³KiY 

cixÿv 

NH4OOC–

COONH4 

Ca–OOC–

COO–Ca 
mv`v Aat‡ÿc 

wbwðZKiY 

cixÿv 
(NH4)2CO3 CaCO3 mv`v Aat‡ÿc 

06. wb‡Pi †KvbwUi ª̀ve¨Zv me‡P‡q †ewk?   [BUET. 2021-22] 

 A. NaF  B. RbF    C. LF  D. CsF  Ans D  

07. Na
+
 kbv³Ki‡Y Kx e¨eüZ nq?  [BUET. 2021-22] 

 A. K2H2Sb2O7   B. KOH + K2[HgI4] 

    C. K3[Fe(CN)6]   D. None   Ans A  

08. wb‡Pi †Kvb †m‡Ui †Kvqv›Uvg bv¤̂v‡ii gvbmg~n mwVK bq?  [BUET. 2020-21]  

 A. n = 1, l = 0, m1 = 0, ms = +1/2 B. n = 1, l = 1, m1 = 0, ms = +1/2  

 C. n = 2, l = 1, m1 = 0, ms = +1/2 D. n = 3, l = 1, m1 = 0, ms = +1/2  

  S B 
 

Why  l Gi gvb me©`v 0 †_‡K (n  1) ch©šÍ nq|  

09. nvB‡Wªv‡Rb cigvYyi B‡j±ªb wØZxq kw³¯Íi †_‡K cÖ_g kw³¯ ‡i Avm‡j KZ 

Zi½ •`‡N©¨i iwk¥ wewKiY K‡i?    [BUET. 2020-21] 

 A. 12
o

A  B. 12nm  C. 120
o

A D. 1200
o

A  

  S D 
 

Why  
1


 = RH 





1

n1
2  

1

n2
2  = 10.97  10

6
 




1

1
2  

1

2
2   

    = 1.22  10
7

 m = 1220  10
10

 m = 1220
o

A  1200
o

A 

10. 1L Rjxq ª̀e‡Y HgI2 ª̀exf‚Z Av‡Q| 50ml CCl4 †K 10ml K‡i 5 evi 

e¨envi Ki‡j KZ g I2 Awb®‥vwkZ _vK‡e? [KD = 80]  

[BUET. 2020-21] 

 A. 0.053g  B. 0.06g  C. 0.07g D. 0.08g  

  S A 
 

Why  W5 = 1 




1000

80  10 + 1000

5

 = 0.053g 

11. nvB‡Wªv‡Rb cigvYyi Z…Zxq Ges wØZxq kw³ Í̄‡ii B‡j±ª‡bi kw³ h_vµ‡g 5.54 

 10
10

 erg Ges 2.44  10
1

 erg Z„Zxq kw³ Í̄i †_‡K wØZxq kw³ Í̄‡i 

B‡j±ªbwU cwZZ n‡j †h iwk¥ weKwiZ nq Zvi K¤úv¼ (nvR©) KZ n‡e?   

[BUET. 2020-21, KUET. 16-17] 

 A. 8.73  10
23

  B. 7.99  10
23

  C. 7.99  10
18

 D. 7 99  10
16

  

  S D 
 

Why  E = (5.54  10
10 

  2.44  10
11

) erg  

 = 5.296  10
10 

erg = 5.296  10
17

J 

  E = hf  f = 
E

h
 = 

5.296  10
17

6.673  10
–34 = 7.99  10

16
Hz 

12. ‡Kvb †Rvov Rjxq ̀ ªe‡Yi wgkÖ‡Yi d‡j njy` Aat‡ÿc •Zwi nq? [BUET.13-14] 

 A. AlCl3 and KOH B. Ba(NO3)2 and Na2SO4  

 C. Cu(NO3)2 and NaClO4 D. Pb(C2H3O2)2 and KI  

  S D 
 

Why 
 Pb

2+
 Avqb kbv³KiY: 

  Pb(C2H3O2)2 + 2KI  PbI2 + 2CH3COOK 

                                     (njy`) 

13. imvqb kv‡ ¿̄ M‡elYvi Rb¨ b¨v‡bv-imvqb GKwU AvKl©Yxq †ÿÎ| b¨v‡bv 

 KYvi AvKvi (e¨vm) nj Ñ   [BUET. 12-13] 

 A. 10
–9

m  B. 1 – 100nm  C. 0.59  10
–8

cm D. 0.1 °A 

  S B 
 

Why  b¨v‡bv KYvi RxebZË¡: 

 

 b¨v‡bv KYv 

e¨vm Abymv‡i Kv‡Ri cÖK…wZi Dci wbf©i K‡i 

e„n`vKvi 

(10,000–2500nm) 

m~² KYv 

(2500–100nm) 
b¨v‡bv KYv 

(1–100nm) 

b¨v‡bv †Kjvm 

(GK w`‡Ki •`N©¨ 100nm 

Gi Kg) 

b¨v‡bv u̧ov 

(GK w`‡Ki •`N©¨ 

100nm Gi Kg) 

b¨v‡bv ¸”Q 

(GK w`‡Ki •`N©¨ 

1–100nm) 
 

 

14. GKwU †g․‡ji mKj wbi‡cÿ cigvYyi Rb¨ wb‡Pi †Kvb Dw³wU mwVK? [BUET.12-13] 

 A. Zv‡`i mgvb msL¨K †cÖvUb, wbDUªb I B‡jKUªb i‡q‡Q   

 B. Zv‡`i mgvb msL¨K †cÖvUb wbDUªb i‡q‡Q  

 C. Zv‡`i mgvb msL¨K †cÖvUb I B‡jKUªb mgvb i‡q‡Q   

 D. Zv‡`i mgvb msL¨K wbDUªb I B‡jKUªb i‡q‡Q    

  S C 
 

Why  wbi‡cÿ cigvYy n‡Z n‡j p=e n‡Z nq|  
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SPECIAL MODEL TEST Full Marks: 100 
 

Time: 120 Minutes 

 

IUT 
Standard Question   Phy (35  1)  Che (15  1)  

Math (35  1) Eng (15  1) 

01. A tennis ball is thrown straight up with an initial speed of 

22.5 ms
1

. It is caught at the same distance above the ground. 

How high does the ball rise? 

 A. 38.5 m  B. 25.8 m 

 C. 20.8 m  D. 16.5 m  

02. You and your friend each drive 50.0 km. You travel at 90.0 

kmh
1

; your friend travels at 95.0 kmh
1

; How long will your 

friend wait for you at the end of the trip? 

 A. 1.75 min  B. 3.75 min 

 C. 2.25 min  D. 1.35 min 

03. On a planet with an unknown value of ‘g’ the period of a 

0.65 m long pendulum is 2.8 s. What is the value of ‘g’ for 

this planet?  

 A. 1.27 ms
2

  B. 2.45 ms
2 

 C. 3.27 ms
2

  D. 4.27 ms
2

 

04. hw` (3,0) we› ỳ n‡Z P(x,y)  we›`yi ~̀iZ¡ 2 GKK nq Z‡e P we›`ywUi 

mÂvqic_ †KvbwU?  

 A. x
2
 + y

2
 + 6x + 5 = 0 B. x

2
  y

2
  2x + 8= 0  

 C. x
2
/4 + y

2
 = 1   D. y = 2x 

05. A 615 kg racing car completes one lap in 14.3 s around a 

circular track with a radius of 50.0 m. The car moves at 

constant speed. What is the centripetal acceleration of the car?   

 A. 9.65 ms
2

  B. 9.80 ms
2 

 C. 10.25 ms
2

  D. 9.25 ms
2

 

06. The moon has a period of 27.3 days and has a mean distance 

of 3.90  10
5
 km from the centre of Earth. What is the period 

of an artificial satellite that is in an orbit 6.70  10
3
 km from 

the centre of Earth? 

 A. 90.52 min  B. 78.52 min 

 C. 88.52 min  D. 82.52 min  

07. The sun is considered to be a satellite of our galaxy, the 

Milky-way. The sun revolves around the center of the galaxy 

with a radius of 2.2  10
20

 m. The period of one revolution 

2.510
8
 years. What is the mass of the galaxy? [Gravitational 

constant G = 6.67  10
11 

N.m
2
/kg] 

 A. 1.01  10
41

 kg B. 2.22  10
41

 kg 

 C. 2.00  10
40

 kg D. 3.25  10
41

 kg 

08. A 1325 kg car moving north at 27.0 ms
1

 collides with a 2165 

kg car moving east at 17.0 ms
1

. They stick together. With 

what speed do they move after collision? 

 A. 12.7 ms
1

  B. 13.7 ms
1

  

 C. 10.2 ms
1

  D. 14.7 ms
1

 

09. The third floor of a house is 8.0 m above the street level. How 

much work is needed to move a 150 kg refrigerator to this 

third floor?  

 A. 9.5 kJ  B. 10.8 kJ 

 C. 11.8 kJ  D. 12.8 kJ 

10. A 4.2 g lead bullet moving at 275 ms
1

 strikes a steel plate 

and stops. If all its kinetic energy is converted to thermal 

energy and none leaves the bullet, what is its temperature 

change? [Specific heat of lead is 130 J/kgC] 

 A. 255C  B. 291C 

 C. 300C  D. 272C 

11. A boy is floating in a freshwater lake with his head just 

above the water. If he weights 600 N, what is the volume of 

the submerged part of his body?   

 A. 0.061 m
3
  B. 0.085 m

3
  

 C. 0.091 m
3
  D. 0.075 m

3
 

12. A jeweler inspects a watch with a diameter of 3.0 cm by 

placing it 8.0 m in front of a concave mirror of 12.0 cm focal 

length. Where will the image of the watch appear?  

 A. 24 cm  B. 18 cm  

 C. 19 cm  D. 22 cm 

13. What work is done when 5.0 C charge is moved through an 

electric potential difference of 1.5 V?  

 A. 8.3 J  B. 8.5 J 

 C. 7.5 J  D. 7.8 J 

14. How many more minutes would it take light from the Sun to 

reach Earth if the space between them were filled with water 

rather than vacuum? [The sun is 1.5  10
8
 km from Earth.] 

 A. 2.25 min  B. 2.75 min 

 C. 3.75 min  D. 2.60 min 

15. A heating coil of resistance 4.0 ohm and operates at 220 V 

AC. If the coil is immersed in an insulated container holding 

20.0 kg of water for 5.30 minutes, what will be the increase of 

temperature of water? Assume that 100% heat is absorbed 

by water.   

 A. 43.42C  B. 45.50C 

 C. 46.25C  D. 49.25C 

16. Mohammad needs 5.0V for some integrated circuit 

experiments. He uses a 6.0 V battery and two resistors to make 

a potential divider. One resistor is 330 ohm. He decides to 

make the other resistor smaller, what value should it have? 

 A. 60 ohm  B. 58 ohm 

 C. 66 ohm  D. 76 ohm 

17. A space-ship is 98 m long. How fast would it have to be 

moving to appear only 49 m?  

 A. 2.25  10
8
 ms

1
 B. 2.75  10

8
 ms

1
  

 C. 2.60  10
8
 ms

1
  D. 1.85  10

8
 ms

1
  

18. A tank of helium gas used to inflate a toy ballon is at 15.5  

10
6
 Pa pressure at 293 K. Its volume is 0.20 m

3
. How large a 

ballon would it fill at 1.00 atmosphere at 323 K?  

 [I atmosphere = 101.3  10
3
 Pa] 

 A. 3.70 m
3
  B. 3.40 m

0 

 C. 4.70 m
3
  D. 4.30 m

3
 

19. An engineer designs a runway to accommodate airplanes 

that must reach a ground velocity of 61 ms
1

 before they can 

take off. These planes are capable of being accelerated 

uniformly at the rate of 2.5 ms
2

. What must be that 

minimum length of the runway?    

 A. 785.2 m  B. 760.2 m 

 C. 744.2 m  D. 670.2 m  
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