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Math (M.C.Q.) 
 

1| If ĵî2AB +=
→

 and k̂5ĵî3AC +−=
→

, the area of the parallelelogram whose adjacent sides are AB 

and AC will be- [ hw` ĵî2AB +=
→

 Ges k̂5ĵî3AC +−=
→

nq, Z‡e AB Ges AC ‡K mwbœwnZ evû a‡i AswKZ 

mvgvš—wi‡Ki †¶Îdj n‡e– ] 
 (a) 58     (b) 65   (c) 63     (d) 56  

2| A man carries, on his shoulder, a load at the end of a stick. The weight of the load is W and the 

distance of the load and his hand from his shoulder are 1 metre and
2
1 metres respectively. What is the 

thrust on his shoulder? [GKwU †jvK jvwVi GKcÖv‡š— euvav GKwU †evSv Kvu‡a enb Ki‡Q| †evSvwUi IRb W Ges 

†jvKwUi Kvua n‡Z †evSvwUi I †jvKwUi nv‡Zi ~̀iZ¡ h_vµ‡g 1 metre Ges 
2
1  metres, †jvKwUi Kuv‡ai Dci Pvc KZ? ] 

(a)  w   (b) 3w     (c) 1.5w                       (d) 2w 
3| If k3j2iA −+= and k2ji3B +−= , then the angle between BA + and BA −  is-  

[ hw` k3j2iA −+= Ges k2ji3B +−= nq, Z‡e BA + Ges BA − Gi ga¨eZx© †KvY n‡e -] 
(a) 60o   (b) 30o    (c) 90o    (d) 120o 

4| Subtract the binary numbers- [wØwgK we‡qvM Ki -] 
     1001110001−  

(a) 10000                       (b) 1000     (c) 1001                       (d) 10101 
5| An integer between 100 and 999 inclusive is chosen at random. What is the probability that all the 

digits of the integer are odd? [100 ‡_‡K ïi“ K‡i 999 ch©š— msL¨v¸‡jvi ga¨ w`‡q GKwU c~Y© msL¨v ‡bqv nj| c~Y© 
msL¨vwUi me¸‡jv A¼ †e‡Rvo nIqvi m¤¢vebv KZ?] 

       (a)
102
25

                      (b) 
36
5     (c)

36
25

                      (d) 
102

5  

6| The value of x in the following expression will be- [wb‡Pi mgxKi‡Y x-Gi gvb n‡e - ] 

9630
8526
x422

963
852
x41
=  

       (a)  7                              (b)  6          (c)  8                             (d)  9 
7| A circle whose center is at (4, 3) passes through the origin. Which of the following points is not 

on the circle? [g~jwe› ỳMvgx GKwU e„‡Ëi †K› ª̀ (4, 3) we›`y‡Z Aew¯’Z| wb‡gœ cÖ`Ë we›`y¸‡jvi g‡a¨ †Kvb we›`ywU e„‡Ëi 
Dc‡i Aew¯’Z bq ?] 
 (a)  )3,1(  −                       (b)  9, 3)    (c)  (0, 3)                        (d)   (8, 0)       

8| Find the value of 20x x3
x7cos1Lt −

→
  [ 20x x3

x7cos1Lt −
→

Gi gvb wbY©q Ki|] 

   (a) 
49
6                            (b) 

6
49     (c) 

3
7    (d) 

3
2  

9| If π<θ<−=θ+θ 20  and  1sectan 2  , then the value of θwill be- [hw` π<θ<−=θ+θ 20;1sectan2   nq, 
Z‡e θ Gi gvb n‡e– ] 
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(a) π                               (b) 
2
π     (c) 

4
π                            (d) 

2
3π  

10| An astronaut in a balloon moving vertically upwards has a 5-lb mass on his hand which creates 85 oz-
wt pressure. How far will the balloon go up in the first 10 sec? [Lvov Dc‡ii w`‡K DVš— GKwU †ejy‡b Ae ’̄vbiZ 
GKRb b‡fvPvix nv‡Z 5-lb f‡ii GKwU e ‘̄ 85 oz-wt Pvc m„wó K‡i| cÖ_g 10 sec G †ejybwU KZ  E‡aŸ©  DV‡Z cvi‡e? ] 

 (a) 50 ft   (b) 100 ft   (c) 200 ft   (d) 150 ft 
11| The area of the region enclosed by the parabola x2y 2 =  and its latus rectum is- [    x2y 2 =  

cive„Ë Ges Gi Dc‡Kw›`ªK j¤^ Øviv †ewóZ †¶‡Îi †¶Îdj n‡e - ] 

 (a)    units.sq
3
1               (b) units sq.

3
8
    (c) units sq.

3
2
             (d) units sq.

3
4
  

12| If the sides of an equilateral triangle increase by 3 cm every second and its area increases by 12 sq cm 
every second, then the length of the side of the equilateral triangle is- [hw` GKwU mgevû wÎfy‡Ri evû¸‡jv cÖwZ 
†m‡K‡Û 3 cm Ges Gi †¶Îd‡ji cÖwZ †m‡K‡Û 12 sq cm cwigvY e„w× cvq, Zvn‡j mgevû wÎfy‡Ri evûi ˆ`N©̈  n‡e- ] 

(a)  4cm                          (b)  8cm   (c)   cm
3
8                      (d) cm

3
4
   

13| Find the argument of the complex number i22 −− . [ i22 −−  RwUj ivwkwUi Av¸©‡g›U wbY©q Ki| ] 

      (a)  
4
π    (b) 

3
2π     (c) 

4
5π                           (d) 

3
π  

14| The square root of 168 −−−  is- [ 168 −−−  Gi eM©g~j n‡e -] 
(a) )i31( −±   (b) )i31( +±    (c) i3 −                         (d) i3 +        

15| For what values of K, the absolute term in the expansion
10

2x
kx ⎟
⎠
⎞

⎜
⎝
⎛ −  is 405? [ K-Gi †Kvb gv‡bi 

Rb¨ 
10

2x
kx ⎟
⎠
⎞

⎜
⎝
⎛ −  Gi we¯—…wZ‡Z x ewR©Z c` 405 n‡e? ] 

(a) 0, 2                           (b)   2,3−     (c) 3, 2                           (d) 3-,3   

16| The value of ∫
π

θθ
2

0

5 dθcossin    is-  [ ∫
π

θθ
2

0

5 dθcossin    Gi gvb n‡e - ] 

(a) 
5
1    (b) 

3
1           (c) 

6
1                             (d) 

4
1  

17| If x
1

xy −
= , then the value of 

dx
dy  is- [ hw` x

1
xy −

=  nq Z‡e 
dx
dy  Gi gvb n‡e - ] 

(©a) ( )1logx x
1

2
−

+−
            (b) ( )1xlog

x

1

x
1

2
−

+
  (c) ( )xlog1

x

1

x
1

2
−

+
       (d) ( )xlog1x x

1
2

−
−

 

18| The value of the following integral is-  [ wb‡Pi †hvMR Gi gvb n‡e - ]  x

x2log

0 e1
dxe
+∫  

       (a)  2
3

e                    (b)  
2
3log          (c)  log2  (d) 2e  
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       Physics   (M.C.Q.) 
 
 
 

19| The distance between two nearest antinodes is-[GKwU w¯’i Zi‡½i cvkvcvwk `ywU my¯ú›` we›`yi g‡a¨ `~iZ¡ -] 

       (a) λ     (b) 
2
λ

     (c) 
4
λ

    (d) zero 

20| A cricket can throw a ball to a maximum horizontal distance of 100 m. How high above the 
ground can the cricket throw the same ball? [GKRb wµ‡KUvi GKwU ej‡K m‡ev©”P 100 m Abyf~wgK `~i‡Z¡ 
Qzuo‡Z cv‡i| GKB ej‡K wµ‡KUvi gvwU †_‡K Dc‡i w`‡K KZ D”PZvq Quyo‡Z cvi‡e? ] 

       (a) 50 m                           (b)  75 m   (c)  100 m                   (d) 125 m 
21| For a particle executing simple Harmonic Motion, the phase difference between displacement and 

velocity is- [ mij Qw›`Z ¯ú›`biZ †Kvb e¯‘i miY I MwZi g‡a¨ `kvi cv_©K¨ n‡e-] 

       (a)
2
π                        (b) π                (c)  0                (d) 

2
π

−           

22| A motor is capable of raising 400 kg of water in 5 minutes from a well 120 m deep. What is the 
horse power of the motor? [GKwU gUi GKwU 120 m Mfxi K‚c †_‡K 5 minutes G 400 kg cvwb D‡Ëvjb Ki‡Z 
m¶g| gUiwUi Ak¦¶gZv KZ? ] 

       (a) 3.0 hp   (b) 2.8 hp         (c) 2.5 hp         (d) 2.1 hp      
23| A wire of resistance Ω4 is bent into a circle. The resistance between the ends of a diameter of the 

circle is- [ Ω4  †iv‡ai GKwU Zvi‡K evuKv K‡i e„ËvKvi Kiv nj| e„‡Ëi e¨v‡mi Dfq cÖv‡š—i g‡a¨ †iva n‡e - ] 

        (a) Ω4                      (b) Ω1              (c) Ω
8
1           (d) Ω

16
1   

24| Four balls are thrown with the same initial velocity at angles 25°, 35°, 45° and °7.69  with the 
horizontal. Which ball would come back to the ground at the earliest? [PviwU ej‡K GKB Avw`‡e‡M f~wg †_‡K 

25°, 35°, 45° Ges °7.69  wewfbœ wb‡¶cY †Kv‡Y wb‡¶c Kiv n‡jv| †Kvb ejwU mev©‡c¶v Kg mg‡q gvwU‡Z wd‡i Avm‡e?] 
        (a) The ball thrown at an angle of °35  ( °35  †Kv‡Y wbw¶ß ej) 

 (b) The ball thrown at an angle of °25 ( °25  †Kv‡Y wbw¶ß ej)    
        (c) The ball thrown at an angle °45  ( °45  †Kv‡Y wbw¶ß ej)                                                 

(d) The ball thrown at an angle of °7.69  ( °7.69 †Kv‡Y wbw¶ß ej)                                       
25| Two photons approach each other with velocity c. Their relative velocity will be- [ ỳwU †dvUb ci¯úi 

w`‡K c MwZ‡Z GwM‡q hv‡”Q| Zv‡`i Av‡cw¶K †eM n‡e - ] 
        (a) less than c (c Gi †P†q Kg)          (b) more than c (c Gi †P‡q †ewk )                                    

(c) c                 (d) none of the above (Dc‡ii †KvbwUB bq )         

26| The electric potential at the surface of an atomic nucleus (z =50) of radius 13100.9 −× cm is: 
[ 13100.9 −× cm e¨vmv‡a©i GKwU cigvYyi wbDwK¬qv‡mi (z =50) c„‡ô Zwor wef‡ei gvb - ] 

         (a) 9v   (b)  60v                  (c) 5109× v       (d) V108 6×     
27| An oil drop is held stationary by a potential difference of 400 V. If another oil drop of double in 

radius but carrying the same charge, is to be held stationary, the potential difference required is- 
[GK †duvUv †Zj‡K 400 V wefe cv_©K¨ Øviv w ’̄i ivLv nq| GKB cwigvY Avavbhy³ wØ¸Y e¨vmv©a wewkó Av‡iKwU †dvuUv‡K 
w¯’ive¯’vq ivL‡Z wefe cv_‡©Ki cÖ‡qvRb n‡e - ] 

        (a) 800v             (b) 1600v               (c) 3200v          (d) 400v 
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28| The acceleration 'a' (in 2ms− ) body, starting from rest varies with time 't' (in s) according to the 
relation a = 3t + 4 .The velocity of the body at time t = 2s will be-  [GKwU e¯‘i Z¡iY 'a' (in 2ms− ) mgq 
't' (in s)  Gi mv‡_ a = 3t + 4 mgxKiY Abyhvqx cwiewZ©Z nq| t = 2s mg‡q e¯‘wUi MwZ n‡e - ] 

        (a) 1ms10 −           (b) 1ms12 −               (c) 1ms14 −      (d) 1ms16 −  
29| When 1kg mass is fully converted into energy, it produces- [1kg fi‡K m¤ú~Y©iƒ‡c kw³‡Z iƒcvš—wiZ Ki‡j 

kw³i †gvU cwigvY n‡e Ñ ] 
        (a) J109 16×        (b) J103 10×                 (c) J1020         (d) J1016  
30|  The angle of contact of mercury with glass is- [cvi‡`i mv‡_ Kvu‡Pi ¯úk©‡KvY n‡e-] 
         (a)  0                            (b) less than °90  ( °90 Gi Kg)                                            

  (c) °90           (d) more than °90  ( °90  Gi †P‡q †ewk ) 
31| The force required to stretch a copper wire 2cm1  in cross-section to double its length is-  

[ ]211 m/N102Y ×=  [ 2cm1  cÖ¯’‡”Q` wewkó Zvgvi Zvi‡K †U‡b wØ¸Y ˆ`‡N©̈  Ki‡Z e‡ji cÖ‡qvRb n‡e- 
[ ]211 m/N102Y ×=  

        (a) 710 N     (b) N102 7×            (c) N1011         (d) N102 11×   

32| A ray of light entering from air to glass of refractive index
2
3  is partly reflected and partly 

refracted. If the incident and the reflected rays are at right angles to each other, the angle of 

refraction is- [GKwU Av‡jvKiwk¥ evqy n‡Z Kuv‡P (cÖwZmiv¼ =
2
3

) cÖ‡e‡ki mgq AvswkK cÖwZdwjZ I AvswkK cªwZmwiZ 

nq| hw` AvcwZZ iwk¥ I cÖwZdwjZ iwk¥ ci¯úi j¤^ nq, Zvn‡j cÖwZmiY †KvY n‡”Q - ] 

          (a) ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛−

3
2sin 1            (b) ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛−

3
2sin 1        (c) ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛−

3
2sin 1        (d) ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛−

3
1sin 1               

33| Which of the following cannot be polarised? [wb‡Pi †KvbwU‡K †cvjvivBR Kiv hvq bv? ] 
        (a) Radio wave (†iwWI Zi½)           (b) X-rays (G·-‡i)              

(c) Sound waves in air (evqy‡Z kã Zi½)                (d) Infrared radiation (Bbd«v-†iW †iwW‡qkb)          
34| Two electric bulbs of 25 watt and 100 watt are joined in series and connected to mains. Then– 

 [ `ywU 25 watt Ges 100 watt  ˆe ỳwZ¨K evj¦‡K AbyµwgK mgev‡q hy³ K‡i Zwor ms‡hvM †`qv nj| Zvn‡j–] 
(a) 100 watt bulb will glow brighter (100 watt evj¦ D¾¡jZifv‡e R¡j‡e) 
(b) 25 watt bulb will glow brighter (25 watt evj¦ D¾¡jZifv‡e R¡j‡e) 
(c)  Both will glow with same brightness (Dfq evj¦ mgvb D¾¡jZvq R¡j‡e)                          
(d) None of the above (Dc‡i †KvbwUB bv) 

35| A lead ball of mass M falls through a viscous liquid with a terminal velocity v. What is the 
terminal velocity of another ball of mass 64M falling through the same liquid? [‡Kvb mv› ª̀cÖevnx‡Z M 
f‡ii mxmvi †Mvj‡Ki Aš—¨‡eM v, 64M f‡ii Ab¨ GKwU mxmvi †Mvj‡Ki GKB mv›`ªcÖevnx‡Z Aš—¨‡eM KZ n‡e? ] 
(a) v              (b) 4v             (c) 8v            (d) 16v 

36| The end A of a rod AB of length 1m is maintained at C80° and the end B at C0° . The 
temperature at a distance of 60 cm from the end A is- [1m ˆ`‡N¨©i AB `‡Êi cÖv‡š—i A ZvcgvÎv C80° Ges 
B cÖv‡š—i ZvcgvÎv C0° . `‡Êi A cªvš— †_‡K 60 cm `~i‡Z¡ ZvcgvÎv n‡”Q- ] 
(a) C16°      (b) C32°       (c) C48°       (d) C64°  
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English (M.C.Q.) 
Read the following passage and answer the question numbers 37-40 that follow: 
The American architect and engineer, Buckminster fuller, was born in 1859 in Massachusetts. He 

devoted his life to the invention of revolutionary technological designs to solve problems of modern 
living. He is best known for his development of the geodesic dome, which is an extremely light and yet 
enormously strong spherical structure composed of triangular pieces. The geodesic dome is an 
application of his principle of deriving maximum output from a minimum input of material and 
energy. In the 1950s, many of these domes were built for military and industrial uses. A considerable 
number of  homes also have been built using geodesic dome structures. Fuller was also a controversial 
writer. Among his many books are Nine Chains to the Moon (1938), Ideas and Integrities (1963- an 
autobiography), Utopia or Oblivion (1970), and Earth, Inc.(1973). 
37.  A geodesic dome is closest in shape to– 
       (a) a tube                                              (b) the end of a box 
       (c) a half of a ball                                 (d) the tip of a triangle 
38.  Which of the following would be the most appropriate title for this passage? 
        (a) The Geodesic Dome                      (b) An American Architect 
        (c) American Architecture                    (d) Revolutionary Designs 
39.  Fuller wrote about his life in his book– 
        (a) Ideas and Integrities                       (b) Utopia or Oblivion 
        (c) Nine Chains to the Moon               (d) Earth, Inc. 
40.  Which statement best describes the dome? 
        (a) It uses a lot of material, but takes less energy to construct than traditional structures. 
        (b) It takes a lot of energy to build.  
        (c) It is very spacious. 
        (d) It takes less material and energy than traditional structures. 

Fill in the blank with an appropriate idiomatic expression chosen from the corresponding 
list provided below. 

41.  The man __________  in an unguarded moment. 
       (a) was true to his salt                            (b)  burnt the candle at both ends 
       (c) hung in the balance                           (d) let the cat out of the bag 
42.  He had to __________ for his rudeness. 
       (a) burn the midnight oil                          (b) fan the flame    
       (c) eat humble pie                                   (d) move heaven and earth  
 

 
 

Math (Written) 
 

1|  wbgœwjwLZ avivwUi †hvMdj wbY©q Ki t [Find the sum of the following series:] 

     ......................
2
1

2
1

2
11

2
1

2
11

2
111 322 +⎟

⎠
⎞

⎜
⎝
⎛ ++++⎟

⎠
⎞

⎜
⎝
⎛ +++⎟

⎠
⎞

⎜
⎝
⎛ ++ up to (n+1) terms 
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2|  hw` ∞+++= .....................xxxy 32  nq, Zvn‡j †`LvI ‡h, ∞+−+−= ...................yyyyx 432  

 [If ∞+++= .....................xxxy 32 , then show that ∞+−+−= ...................yyyyx 432  ] 
        

3|  ( ) nnnn yxyxlog +=  n‡j 
dx
dy

Gi gvb mijZg AvKv‡i cÖKvk Ki, †hLv‡b n GKwU a&ªyeK|  

 [Find  
dx
dy  in simplest term if ( ) nnnn yxyxlog += , where n is a constant.] 

 

4|  ‡hvMRwUi gvb wbY©q Ki t [Evaluate the integral:] ∫
π

−

6

0
2 xtan1

dx  

 

5|   mgvavb Ki t [Solve:] 4
x2cos

1
x2sin

3
=−       

 

6|  GKwU e„Ë y- A¶†K g~jwe› ỳ‡Z ¯úk© K‡i Ges (3, – 4). we› ỳ w`qv AwZµg K‡i| e„ËwUi mgxKiY wbY©q Ki| [Find  

 the equation of the circle which touches the axis of y at the origin and passes through the  

 point (3, – 4).] 

  

7|  ‡Kvb Dce„‡Ëi A¶Øq ’̄vbv‡¼i A¶Øq eivei Av‡Q Ges Zv 5x + 9y = 45 ‡iLv‡K xÑA‡¶i Dci Ges 7x +5y = 35 ‡iLv‡K  

yÑA‡¶i Dci †Q` K‡i| Zvi Dr†K›̀ ªZv I Dr†K›̀ ªØ‡qi ’̄vbv¼ wbY©q Ki| [An ellipse, whose axes are on the coordinate 
axes and intersects the lines 5x + 9y = 45 on x-axis and the line 7x + 5y = 35 on y-axis. Find its eccentricity 
and the coordinates of the foci.] 

   
8|  GKwU KYv‡K 200 meter/sec Lvov Dc‡ii w`‡K wb‡¶c Kiv nj| Gi 10 sec c‡i Aci GKwU KYv‡K GKB ¯’vb n‡Z 

Lvov Dc‡ii w`‡K wb‡¶c Kiv nj| hw` Zviv cÖ_g KYvi e„nËg D”PZvq wgwjZ nq, Z‡e wØZxq KYvi †eM wbY©q Ki| 
( 2sec/meter8.9g  ≅  )[A particle is thrown vertically upwards with a velocity 200 meter/sec. After 
10 sec another particle is thrown vertically upwards from the same point. Find the velocity of the 
second particle so that they meet in the maximum height of the first particle. [ 2sec/meter8.9g ≅  ]  

  
 

9|  wZbwU `j I , II Ges III-G wef³ wkï‡`i `‡j h_vµ‡g 3 Rb evwjKv I 1 Rb evjK, 2 Rb evwjKv I 2 Rb evjK Ges 1 Rb 
evwjKv I 3 Rb evjK we`¨gvb Av‡Q| cÖwZwU `j n‡Z wbi‡c¶fv‡e GKRb K‡i wbev©wPZ Kiv n‡j, wZbR‡bi GKwU evQvB‡q 1 Rb 
evwjKv I 2 Rb evjK _vKvi m¤¢vebv KZ? [Three groups of children I, II, and III, contain respectively 3 girls and 
1 boy, 2 girls and 2 boys, and 1 girl and 3 boys. One child is selected from each group at random. What is 
the chance that the three selected consists of 1 girl and 2 boys?] 

  

Physics (Written) 
 

10| 2 mm e¨vmv‡a©i GKwU e„wói †dvuUv 250 m D”PZv †_‡K gvwUi Dci co‡Q| e„wói †dvuUvi Dci AwfKlx©q ej KZUv KvR 
Ki‡e? [A rain drop of radius 2 mm falls from a height of 250 m above the ground. what is the work 
done by the gravitation force on the drop?] 
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11| GKwU Kv‡b©v Pµ cÖv_wgK C327° ZvcgvÎvq KvR m¤úbœ K‡i| cÖwZwU av‡c ms‡KvPb ev cÖmvi‡Yi AbycvZ 1:6 n‡j Kv‡b©v 
P‡µi me©wbgœ ZvcgvÎv Ges `¶Zv wbY©q Ki| ( )4.1=γ  [A Carnot cycle is performed by air initially at 

C327° . Each stage represents a compression of expansion in the ratio of  1:6. Calculate the lowest 
temperature and the efficiency of the cycle. ( )4.1=γ ] 

  
   
 
 

12| GKwU i‡KU Lvovfv‡e Dc‡ii w`‡K 2sec/m20  Z¡i‡Y Pj‡Z ïi“ Kij| 10 sec c‡i i‡KUwUi BwÄ‡bi myBP nVvr eÜ 
Kiv n‡j i‡KUwU m‡e©v”P KZ D”PZvq ‡cŠuQv‡e Zv wbY©q Ki | AwfKlx©q Z¡i‡Yi gvb 2sec/m10 ai| [A rocket starts 
vertically upwards with an acceleration 2sec/m20 . After 10 sec its engines are suddenly switched 
off. Calculate the maximum height it will reach. Assume acceleration due to gravity is equal to 

2sec/m10 .] 
  
13| ‡Kvb GKwU †ZRw¯Œq c`v‡_©i Aav©qy 3.8 w`b| AvU w`b ci GB c`v‡_©i kZKiv KZ Ask Aewkó _vK‡e? [The half-life 

of a radioactive element is 3.8 days. What percent of the element would remain in eight days?] 
          

14| 
°

=λ A4000  Zi½ ˆ`‡N¨©i †dvUb †Kvb avZe c„‡ô AvcwZZ n‡q m‡ev©”P 0.4 eV MwZkw³i d‡UvB‡jKUªb wbM©Z K‡i| H 

avZzi Kvh© A‡c¶K wbY©q Ki| [A photon of wavelength 
°

=λ A4000  falls on a metal surface causing 
photoelectrons of maximum Kinetic energy 0.4 eV to be emitted from the metal surface. Calculate 
the work function of the metal.] 

   
 

15| GKwU e ‘̄ †Kvb UvIqv‡ii Dci w ’̄ive ’̄v n‡Z bx‡P cwZZ nIqvi mgq †kl GK †m‡K‡Û †gvU D”PZvi A‡a©K AwZµg K‡i| 
cZ‡bi mgq I UvIqv‡ii D”PZvq wbY©q Ki|  ( )2ms8.9g −=  [A body, dropped from rest the top of a tower, 
falls through half its total height in the last second of the fall. Find the time of a fall and the height 
of the tower. ( )2ms8.9g −= ] 

16| ‡m‡KÛ †`vj‡Ki ˆ`N ©̈ 0
01  e„w× Ki‡j, D³ †`vjK w`‡b KZ mgq nviv‡e? [If the length of a second's pendulum 

is increased by .0
01 , how much time will be lost per day?] 

 
17|  20 cm ‡dvKvm ~̀iZ¡ wewkó ỳwU mg-DËj †jÝ ci¯úi‡K ¯úk© K‡i Av‡Q| †jÝ ỳwUi ga¨ ’̄v‡b cvwb Øviv c~Y©| †jÝ ms‡hvR‡bi 

†dvKvm ~̀iZ¡ wbY©q Ki| (Kuv‡Pi cÖwZmiv¼
2
3

= , cvwbi cÖwZmiv¼
3
4

= ) [Two equiconvex lenses, each of focal length 
20 cm, are placed in contact and the space between them is filled with water. Find the focal length of 

the combination. [Refractive index of glass 
2
3

= , refractive index of water
3
4

=  ] 

  

18| nvB‡Wªv‡Rb cigvYy‡Z GKwU B‡jKUªb GKwU †cÖvUb‡K 0.53
°

A e¨vmva© wewkó Aiwe‡U AvewZ©Z K‡i| B‡jKUªbwUi †KŠwYK Z¡iY wbY©q 
Ki| ( C106.1e,kg101.9m 1931

e
−− ×=×=   and 2212

0 Nm/C1085.8 −×=∈ ) [In a hydrogen atom, an 

electron revolves around a proton in a circular orbit of radius 0.53
°

A .Calculate the angular acceleration of 
the electron. ( C106.1e,kg101.9m 1931

e
−− ×=×=   and 2212

0 Nm/C1085.8 −×=∈ ) ] 
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English (Written) 
 

Read the following passage and answer the question numbers 19–21 that follow: 
It is a real wonder that people in our country are not dying in scores eating what we call food .There 
is hardly any food items from fish to meat, vegetables to milk, biscuits to chocolates that is not 
adulterated in any way or another. Recently we have come to know from newspaper reports that a 
whole variety of adulterated food are getting caught by mobile courts across the country. 
Newspaper reports have also brought to light the magnitude of adulteration of almost all sorts of 
food items. The mobile courts are actively operating their inspection and punishing and fining 
almost all the hotel managers for using unsafe food ingredients and keeping their kitchens 
unhygienic. The mobile courts have also caught the restaurant people red-handed for using 
chemicals and artificial colours,  which are usually used in dying clothes in food. The mobile court 
is formed by the government following newspaper reports on adulterated food. 

 

Substandard and unhygienic food stuff are being sold in most of the hotels and restaurants 
indiscriminately. As a result of eating stale and unsafe food, people are suffering from serious 
diseases including diarrhoea and dysentery round the year. The dishonest and unscrupulous 
businessmen and hoteliers are not maintaining the rules of the Bangladesh standard and testing 
institute (BSTI) and continue to sell foods unfit for human consumption. 

 

We, the general consumers, are always keen to have fresh food for our safety. The government 
deserves appreciation for its initiative. It this regard, we hope that the BSTI will be made active 
and do what it is supposed to do. It should ensure that consumers get at least reasonably safe food. 
It is our right as citizen of the country to get pure and safe food.    

 

19.  Indicate, whether the following statements are true or false. If false, give the correct information. 
       (a) The unscrupulous businessmen are doing food adulteration with the help of some honest officers.  
       (b)  toxic chemicals are mixed to make the food pure. 
       (c)  The corrupt officers of BSTI must be brought under the law.  
       (d)  The hoteliers serve standard food in our country.  
       (e)   Government must have accountability regarding public health. 
       

20. Fill in the gaps with the correct from of verbs provided. 
Unsafe foods (a) _____________(sell) in most of the hotels (b)_____________ (cause) health hazards 
to the consumers. The restaurant people have (c) _____________(catch) red-handed and 
(d)______________ (punish). So it is high time that we (e) _____________(take) actions against them. 

 

21. Fill in the blanks with appropriate words to provide some information about food  
adulteration. 
In (a)____________ the prevailing problem of food adulteration, the government has 
(b)____________ mobile courts. Law enforcing agencies are (c)____________ operating their 
inspections with a view to (d)____________ the dishonest hoteliers red-handed. To strengthen this 
initiative, the BSTI should be made more active for the (e)____________ interest of the country. 

 
 

Chemistry (M.C.Q.) 
 
1| The chemical formula of Malachite Green is: [g¨vjvKvBU MÖx‡bi ivmvqwbK ms‡KZ n‡jv t ] 

(a) CaCO3.Cu(OH)2 (b) CaCO3.CaSO4           (c) CuCO3.Ca(OH)2  (d) CuCO3.Cu(OH)2 
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2| The geometric structure of xenon tetra fluoride (XeF4) is: [†Rbb †UUªv‡d¬vivBW (XeF4)-Gi R¨vwgwZK MVb n‡jv t ] 

(a) Triangular pyramid (wÎ‡KvYvKvi wcivwgW)   (b) Planar square (mgZjxq eM©Kvi) 

(c) Squral pyramid (eMx©q wcivwgW)    (d) None of the above (Dc‡ii †KvbwUB bq) 

3| Which salt of he following ions is able to liberate I2 from aqueous solution of KI? [wb‡Pi †Kvb 
Avq‡bi jeY KI Gi Rjxq `ªeY n‡Z I2 Drcbœ Ki‡Z m¶g?] 
 (a) Cu2−

   (b) Fe2+   (c) Mg2+
   (d) Ag+ 

4| Which of the following mixtures is petrol? [ wb‡Pi wgkªY¸‡jvi g‡a¨ †KvbwU †c‡Uªvj? ] 
(a) Aromatic hydrocarbons (A¨v‡iv‡gwUK nvB‡WªvKve©bmg~n) 
(b) Alkanes (A¨vj‡Kbmg~n)     
(c) Alkynes (A¨vjKvBbmg~n)     
(d) Alkenes (A¨vjwKbmg~n) 

5| Natural rubber is a polymer, its monomer is: [cÖvK…wZK ivevi GKwU cwjgvi, Gi g‡bvgvi n‡”Qt ] 
(a) Propylene (†cÖvcvBwjb)     (b) Ethylene (Bw_wjb)   (c) Isoprene (AvB‡mvwcÖb)  (d) Styrene (÷vBwib) 

6| Which of the following compounds reacts easily with bromine? [wb‡Pi †hŠM¸‡jvi g‡a¨ †KvbwU mn‡R 
†eªvwg‡bi mv‡_ wewµqv K‡i?] 
(a) C3H6   (b) C4H8      (c) C2H2       (d) C4H10 

7| The name of the element which reacts with glass is- [Kuv‡Pi mv‡_ wewµqvKvix †gŠjwUi bvg n‡”Qt ] 
(a) Bromine (†eªvwgb)   (b) Sodium (†mvwWqvg) 
 (d) Fluorine (†d¬vwib)   (d) None of the above (Dc‡ii †KvbwUB bq) 

8| An auto catalyst is: [GKwU A‡Uv AbyNUK n‡”Q-] 
(a) One of the products of a reaction which acts as catalyst (wewµqvi Drcv̀ b¸‡jvi GKwU hv AbyNUK wn‡m‡e KvR K‡i) 

  (b) One which starts a reaction (hv GKwU wewµqv‡K Avi¤¢ K‡i) 
(c) One which retards the rate of a reaction (hv GKwU wewµqvi MwZ‡eM Kwg‡q †`q)    
(d) One which increases the rate of a reaction (hv GKwU wewµqvi MwZ‡eM evwo‡q †`q) 

9| Which of the following compounds in not formed when excess SO3 is passed through 
100%H2SO4? [100%H2SO4 G AwaK cwigv‡Y SO3 M¨vm Pvjbv Ki‡j wb‡Pi †hŠM¸‡jvi g‡a¨ †KvbwU Drcbœ nq bv?] 
(a) Sulfan (mvjdvb)   (b) Fuming H2SO4(a~gvqgvb H2SO4) 
(c) Oleum (Awjqvg)   (d) H2S2O7

 

10| Which of the following is the order of increasing acidic property? [ A¤−xq ag© e„w×µg wb‡Pi †KvbwU? ] 
 (a) HClO4< HClO3 < HClO2 <HClO  (b) HClO< HClO2 < HClO3 <HClO4  
(c) HClO2< HClO3 < HClO <HClO4  (d) HClO4< HClO2 < HClO3 <HClO  

11| According to Sommerfeld, the atomic orbit should be- [mvgvi‡d‡ìi gZ Abymv‡i, cvigvYweK AiweU nIqv DwPZ - ] 
(a) Circular (†MvjvK…wZ)   (b) Elliptical (wW¤̂vK…wZ) 

(c) Spiral (¯úvBivj)   (d) None of the above(Dc‡ii †KvbwUB bv) 

12| Nature of bonding in diamond is- [nxi‡K eÜ‡bi cÖK…wZ n‡”Q-] 
(a) Coordinate (mwbœ‡ek) (b) Ionic (AvqwbK) (c) Covalent (mg‡hvRx)      (d) Metallic (avZe) 

13| How many isomers are possible in C3H8O? [C3H8O Gi KqwU mgvby m¤¢e? ] 

(a) 2    (b) 4   (c) 5   (d) 3 
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14| An example of tricarboxylic acid is- [ UªvBKve©w·wjK Gwm‡Wi GKwU D`vniY n‡jv-] 
 (a) Salicylic acid (m¨vwjmvBwjK GwmW)   (b) Citric acid (mvBwUªK GwmW) 
 (c) Propanoic acid (cÖcvbwqK GwmW)   (d) Cinnamic acid (wmbvwgK GwmW) 

15| By means of which of the following series of reactions is 1, 2-Dibromopropane prepared in the 
laboratory from propan-2-ol? [ wb‡Pi avivevwnK wewµqv¸‡jvi g‡a¨ †KvbwUi mvnv‡h¨ M‡elYvMv‡i propan-2-ol 
†_‡K 1, 2-Dibromopropane cÖ¯‘Z Kiv nq? ] 
(a) dehydration, then addition (wbi“`‡bi ci ms‡hvRb) 
(b) oxidation, then hydrolysis (Rvi‡Yi ci nvB‡WªvjvBwmm) 
(c) addition, then hydrolysis (ms‡hvR‡bi ci nvB‡WªvjvBwmm)   
(d) hydrolysis, then addition (nvB‡WªvjvBwm‡mi ci ms‡hvRb) 

16| Which of the following factors can change the equilibrium constant, Kc? [ wb‡Pi Drcv`K¸‡jvi g‡a¨ 
†KvbwU mvg¨aª“eK, Kc, cwieZ©b Ki‡Z cv‡i? ] 
 (a) Pressure (Pvc)       (b) Temperature (ZvcgvÎv)   (c) Concentration (NbgvÎv)   (d) Catalyst (cÖfveK) 

17| Which of the following ions has the largest surface charge density as well as the largest polarizing 
power? [wb‡Pi Avqb¸‡jvi g‡a¨ †KvbwUi ZjgvwÎK PvR© NbZ¡ I †cvjvivBwRs ¶gZv me‡P‡q †ewk?] 
(a) Li+   (b) Na+       (c) Rb+       (d) K+ 

18| Which of the following is the correct expression for the reaction rate constant, K? [wb‡Pi †KvbwU 
wewµqv nvi aª“eK, K-Gi mwVK cÖKvk?] 

(a) 
xa

alog
t
1K

−
=   (b) 

xa
a

t
1K

−
×=  (c) 

t

0
e C

Clog
t
1K =    (d) 

)xa(a
xlog

t
1K

−
=  

 
 

Chemistry (Written) 
 

1| 0.0003 M †÷ªvbwkqvg nvB‡Wªv·vBW ª̀e‡Yi pH wbY©q Ki| [Calculate the pH of a 0.0003 M solution of 
strontium hydroxide.] 

  
2| cvwbi AYy‡Z H-O-H eÜb †KvY PZz¯—jKxq AvK…wZi †Kv‡Yi †P‡q mvgvb¨ †QvU †Kb ? [Why is the bond angle 

H−O−H in water molecule little less than the one in a tetrahedral structure ] 
3| mgy‡`ªi cvwb‡Z †eªvgvBW Avqb i‡q‡Q| mgy‡`ªi cvwbi wfZi w`‡q †K¬vwib M¨vm Pvjbv Ki‡j wK NU‡e ? wewµqvwU †`LvI I 

KviY D‡j−L Ki| [Sea water contains bromide ion. What will happen if chlorine gas passed through 

sea water? Show the reaction and mention the reason. ] 

4| ZvcgvÎv 25°C †_‡K 35°C G DbœxZ Ki‡j †eM aª“eK wZb¸Y e„w× cvq| wewµqvwUi mwµqY kw³i (Ea)  gvb wbY©q Ki| 

[The rate constant of a reaction increases by three times when the temperature changes from 

25°C to 35°C. Calculate the energy of activation (Ea) of the reaction.] 
  
5| 25°C ZvcgvÎvq I 1 atm Pv‡c 18.5% N2O4  we‡qvwRZ n‡q NO2 nq| H ZvcgvÎvq I 0.5 atm Pv‡c N2O4 Gi 

we‡qvRb gvÎv KZ n‡e ? [N2O4 is dissociated 18.5% to give NO2 at 25°C and 1 atm pressure. 
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Calculate the degree of dissociation of N2O4 at the same temperature but at a PRESSURE OF 
0.5. atm. ] 
  

6| wb‡Pi †hŠM¸‡jvi ivmvqwbK ms‡KZ wjL| [Write the chemical formulae of the following compounds.] 
 (a) Potassium Ferrocyanide (cUvwmqvg †d‡ivmvqvbvBW)  
 (b) Mohr’s Salt (†gv‡ii jeY) 

  (c) Sodium Cobaltinitrite (†mvwWqvg †KvevwëbvBUªvBU) 

   (d) Dolomite (†Wv‡jvgvBU)       

  (e) Chrome alum (†µvg A¨vjvg) 

  
7| wKDwcÖK bvB‡Uª‡Ui Rjxq ª̀e‡Y †ebRvBj‡K¬vivBW †_‡K †ebRvjwWnvBW cȪ ‘‡Zi wewµqv¸‡jv †`LvI| [Show the reactions 

for the preparation of benzaldehyde from benzylehloride in aqueous cupric nitrate solution.] 
 

8| wb‡Pi ˆRe †hŠM¸‡jvi c~Y© MvVwbK ms‡KZ wjL| [Write down the complete structural formulae of the 
following organic compounds.] 

 (a) 1–chloro–2–methyl butane (1-†K¬v‡iv –2– wg_vBj weD‡Ub)  
   (b) 0–sulphobenzoic acid (0-mvj‡dv‡ebRwqK GwmW) 
 

 (c) Succinic acid (mvKwmwbK GwmW)   
 (d) Acrolien (G‡µvwj‡qb GwmW)  
 (e) DDT (wWwWwU)  
 
 
 
 
 
 

9| (a) B_vbvj †_‡K j¨vKwUK GwmW (2-nvB‡Wªvw· †cÖvcvbwqK GwmW) ˆZixi wewµqv mgxKi‡Yi mvnv‡h¨ †`LvI| [Show 
the preparation of lactic acid (2-hydroxypropandoic acid) from ethanol with equation. ] 

 (b) m¨vÛ-†gqvi wewµqvi gva¨‡g A¨vwbwjb †_‡K Av‡qv‡Wv‡ebwRb ˆZwii cÖwµqv mgxKi‡Yi mvnv‡h¨ †`LvI| [Show the 
preparation of iodobenzene from aniline with equation using Sand-Meyer reaction.] 

 

 
 
  
  


