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PART –I : MULTIPLE CHOICE QUESTIONS

Choose the correct answer and write down the letter of the correct answer chosen in the Answer Sheet against the question number. E.g. 71 (c ). Each question carries ONE mark.

SECTION A: Mathematics

1. If y = sin(cos-1x),  [image: image2.png]dy/dx



 is

a) [image: image4.png]



b) [image: image6.png]



c) [image: image8.png]



d) [image: image10.png]



2. Solve [image: image12.png]1+x2



dx
a) [image: image14.png]


+c
b) [image: image16.png]sinx



 + c

c) [image: image18.png]sin™!x



 + c
d) cos -1x

3. What is the arithmetic mean of all the multiples of two from 2 to 16 inclusive?

a) 2
b) 7
c) 9 

d) 14
4. A wooden cube weighs 4 gms. If the same wood is used to make another cube with sides twice as long, how much will the cube weigh?
a) 48 gms
b) 32 gms
c) 24 gms
d) 18 gms
5. What is the area of a circle which as 6 by 8 rectangle inscribed in it?
a) 64 π

b) 48 π

c) 36 π

d) 25 π

6. The price of petrol was reduced by 2 per cent in the month of July. If the new price is further reduced by 5 per cent in July. The total reduction in the price of petrol in the two months equals to 
a) 6.9%

b) 7 %

c) 10 %

d) 11.5%

7. If a2 = b2 - 1 ,b > 0, then which of the following is true A=a4 and B=b4+1
a) A is greater 
b) B is greater

c) A is equal to B

d) None of the above

8. A mixture of 90 liters contains milk and water in the ratio 2: 1. If this ratio is to be changed to 1 : 3, then quantity of water that should be further added is: 

a) 90 liters

b) 120 liters

c) 150 liters

d) 180 liters

9. From a group of 5 male and 3 female teachers, four persons are to be selected to form a school examination committee so that at least 2 female teachers are there on the committee. In how many ways can it be done? 

a) 30
b) 35
c) 40
d) 45
10. 20 children took a dip in a water pool which is 10 m long and 50 m broad. If  each child displaces 2 m3 of water on an average , then the rise in the water level in the pool will be
a) 8 cm

b) 10 cm

c) 12.5 cm

d) 14 cm

11. The value of log 28 is:

a) 64

b) 16 
c) 4

d) 3
12. For an amount of money deposited in the bank, the simple interest on it for period of 3 years at 6% per annum is Nu. 90. For the same amount, what is the amount of compound interest at the same interest rate and same time?

a) Nu. 90
b) Nu. 90.5
c) Nu. 95
d) Nu.95.5
13. A wall clock gains 2 seconds in every 1 minute. Assuming that it was set right at 8 am and if in the evening of the same day when the wall clock indicated half past 8 o'clock, the correct time is

a) 8:25 pm 

b) 8:05 pm

c) 7:25 pm
d) 7:00 pm
14. If a shopkeeper mixes 10 kg of apples costing Rs. 30 per kg with 20 kg of apples costing  Rs. 60 per kg and sells the mixture at Rs. 60 per kg. His profit percent is: 

a) No profit, no loss


b) 10%

c) 15%

d) 20%

15. The population of Bhutan in 2000 was 6,77,934 and it increased to 7,51,267 in 2013. The average percent increase of population per year is:

a) 0.7 %

b) 0.8 %

c) 0.9 %

d) 1 %

16. Tandin and Eden are waiting in line to get purchase movie tickets. If Tandin is fifth in line and Eden is in the middle of the line. There are five people between Tandin and Eden. How many people are waiting in line? 
a) 10
b) 15
c) 21
d) 34
17. [image: image1.png]dy/dx



 Assuming that PR = RS = QR, and angle b= 30 degrees, the value of angle a is
a) 45 degrees

b) 50 degrees
c) 55 degrees
d) 60 degrees
18. The co-factor of 5 in the following determinant is 
	1
	2
	-1

	    3
	      1
	5

	    0
	      6
	4


a) 12
b) 14

c) 18
d) 26
19. Karma can do a piece of work in 6 hours; Dorji and Sonam together can do it in 2 hours, while Karma and Sonam together can do it in 3 hours. How long will Dorji alone take to do it?
a) 1 hour

b) 2 hours

c) 3 hours

d) 4 hours

SECTION B: Chemistry
21. An ionic crystal dissolves in water when:

a) Hydration energy = Lattice energy

b) Hydration energy < Lattice energy

c) Hydration energy = 2 x Lattice energy

d) Hydration energy > Lattice energy

22. The property which depends on the number of moles is

a) Temperature

b) Density

c) Colligative 

d) Specific heat 

23.  Alpha particles are :

a) Electromagnetic waves

b) Doubly charged helium nuclei

c) Helium atom

d) Helium nuclei

24. Number of moles of solute present in 1kg of solvent is called its?

a) Normality

a) Formality

a) Molarity

a) Molality

25. The hybridization of each carbon atom in benzene C6 H6  is:

a) sp

b) sp2
c) sp3
d) sp3d2
26. A n-type semi-conductor is formed when it is doped with :

a) Impurities 

b) Trivalent dopants

c) Tetravalent dopants

d) Pentavalent  dopants

27. What is the value in place of the question mark for the chemical equation given below:

         8NH3 + I2 = NI3NH3 +  ? HI
a) 2

b) 3

c) 4

d) 5

28. The rate of reaction, X + Y              X, gets doubled when the concentration of X is doubled but remains same when the concentration of Y is doubled. The rate law for this reaction is:

a) r = k [X] [Y]2
b) r = k [X]2 [Y]

c) r = k [X] [Y]0
d) r = k [X] [Y]

29. Metal used to recover copper from a solution of copper sulphate is:

a) Na

b) Hg 

c) Fe

d) Ag 

30. The effervescence of gas from fizzy drinks like Pepsi and Coke is governed by :

a) Konowaloff’s law

b) Henry’s law

c) Raoult’s law

d) Bernoulli’s law 

31. Which of the following does not represent an acid-base pair: 

a) H2PO4 –  and  HPO4 2  –  

b) NH4 –   and  NH2 –
c) H2O  and OH –
d) CH3COOH  and  CH3COO​ –
32. The molecular formula for phosphorous is?

a) P4
b) P3
c) P2
d) P

33. For an isothermal expansion of gas, all of the following are true except:

a) Enthalpy decreases

b) ΔE is positive

c) Work is negative

d) Temperature rises

34. Complete the simple reaction 2Na + F2 = 
a) 2NaF

b) Na2F

c) NaF2
d) NaF

35. Copper dissolves in aqueous NH3 to yield a blue solution containing which of the following salt complex:

a) [Cu(NH3)4 ]Cl2
b) [Cu(NH3)4 ]SO4
c) [Cu(NH3)4 ] (OH)2
d) [Cu(NH3)4 ] (NO3)2
36. Which of the following is the strongest base?

a) C6H5NH2 

b) CH3NH2
c) CH3CH2NH2
d) NH3
37. Propanal and 2-propanone are: 

a) Metamers

b) Tautomers

c) Chain isomers

d) Functional isomers

38. When the following reaction equation is properly balanced, the number of moles of O2 will be?

               C3H8 + O2  =     CO2 +  H2O

a) 1.5 moles 

b) 3 moles

c) 3.5 moles

d) 5 moles

39. Which of the following describes the Cannizzaro’s reaction

a) Self oxidation reduction exhibited by those aldehydes which do not contain α-hydrogen atom

b) Self oxidation reduction exhibited by those aldehydes which contain α-hydrogen atom

c) Explosive reaction

d) Such reaction never produces Alcohol 

40. What structural feature must a molecule have in order to undergo addition polymerization: 
a) A polar covalent bond
b) Two functional groups
c) A Carbon-Carbon double bond 

d) Carbon atoms singly bonded together

SECTION C: Physics

41. What is the nature of force between two charges if q1 > 0 and q2 > 0 or when q1 < 0 and q2 < 0.

a) Attraction
b) Repulsion

c) No effect

d) All the above
42. Tshering jumped from a wall of height “H” with a treasure box of weight “W”. Before he reaches the ground, he experienced a load of?

a) W

b) Wg

c) Zero

d) W/H

43. The focus of a concave mirror is :

a) At the pole

b) Real 

c) Virtual

d) Undefined

44. If the work done in lifting a mass of X kg to a height of 4m is 200J, what is the value of X in kg (Assume g = 9.8m/s2 )

a) 20.10 kg

b) 10 kg

c) 5.10 kg

d) 9.8 kg

45. Magnetism at the centre of the bar magnet is :

a) Maximum

b) Minimum

c) Zero

d) Maximum or minimum

46. An object moves with a constant acceleration of 5 m/s2. Which of the following statements is true?

a) The object’s velocity stays the same

b) The object’s acceleration increases by 5 m/s2 each second

c) The object moves 5 m each second

d) The object’s velocity increases by 5 m/s each second

47. A block of mass 2kg rests on a rough inclined plane making an angle of 30 degrees with the horizontal. The coefficient of static friction between the plane and the block is 0.65. The frictional force on the block is?

a) 0.65 x 9.8 x √3

b) 0.65 x 9.8 

c) 9.8

d) 9.8 x √3

48. Uniform line charge with linear density λ lies along the Y-axis. What flux crosses a spherical surface centred with r = R.

a) 2Rλ/ ɛ0
b) Rλ/ ɛ0
c) λ/ ɛ0
d) None of the above

49. According to Charles Law?

a) PV = Constant

b) P/V = (-) K

c) V/T = Constant 

d) VT = K0
50. The resistance of a wire is R ohm. If the wire is stretched to double its length, its resistance will become?


a) 2R

b) R/2

c) R/4

d) 4R

51. The dimensional representation of Planck’s constant is same as that of :

a) momentum

b) angular momentum

c) torque

d) energy

52. What is f if you have object 2.0m from the concave mirror, and the image is 4.0m from the mirror
a)  2.0 m

b) 4.0 m

c) 1.3 m

d) 0.67 m
53. By which optical phenomenon, the splitting of white light into seven constituent colours occur?
a) Reflection

b) Refraction

c) Interference

d) Dispersion

54. Most of the sources of energy that we use represent stored solar energy. Which of the following is not ultimately derived from the sun’s energy?

a) Geothermal Energy

b) Wind Energy

c) Bio-mass

d) Fossil fuel

55. One watt-hour contains how many joules?

a) 3.6 x 108  J

b) 3.6 x 102  J

c) 108  J

d) 3.6 x 103  J

56. SI unit of length is based on?

a) Precision meter stick in London

b) Wavelength emitted Kr86
c) Distance from North Pole to equator passing through Paris.

d) The speed of light
57. Two identical cars collide head on. Each car is travelling at 100 km/h. The impact force on each car is the same as hitting a solid wall at: 
a) 50 km/h

b) 100km/h

c) 150km/h

d) 200km/h
58. Why do objects float in liquid denser than themselves
a) due to Bernoulli’s law

b) due to Drag Theory

c) due to Archimedes Principle 
d) due to Pascal’s Law

59. A solid ball has a mass of 100 grams and a radius of 2 cm. What is the density? 
a) 2.58 g/cm3
b) 50 g/cm3
c) 2.98 g/cm3
d) 200 g/cm3
60. Eight electric dipoles each of  ± 10 µc are enclosed inside a spherical surface of radius 2 cm, then the electric flux linked with the surface is
a. Infinity

b. Zero

c. Ø = [image: image20.png]


 8q

d. Ø = [image: image22.png]
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SECTION D: General IT Knowledge
61. Servers are computers that provide resources to other computers connected to a

a) Supercomputer

b) Network

c) Client

d) Router

62. SD Card is a memory cards used in electronic equipments including digital cameras and cell phones.  What does SD stands for?

a) Secure Digital

b) Scan Disk

c) Short Drive 

d) Slot Disk

63. A byte is equivalent to 

a) 2 bits

b) 6 bits

c) 8 bits

d) 10 bits

64. The Operating System manages 

a) Processes

b) Memory

c) Disks and Input Output devices

d)  All of the above

65. Malware is the short form for malicious software and used to refer to 

a) Spyware

b) Worm 

c) Virus

d) All of the above 

66. What is the best way to protect your hard drive data?

a) scanning

b) backup

c) defragmentation
d) delete junk
67. The following device is used to connect two systems using different protocols

a) Modem
b) Repeater

c) Gateway

d) Bridge

68. The computer language used for artificial intelligence is

a) FOTRAN

b) PROLOG

c) C

d) COBOL

69. Open source software is software whose source code is available for modification or enhancement by anyone. Which of the following is an example of open source software?
a) Adobe Photoshop

b) Microsoft Word

c) Libre Office

d) Skype

70. JPEG seen with the .jpg or .jpeg filename extension is commonly used method for compression of digital images. What does JPEG stand for?

a) Joint Picture Encoding Graphics
b) Joint Photographic Experts Group

c) Joint Photo Edit Grid

d) Joint Picture Express Grid
PART II: SHORT ANSWER QUESTIONS

Answer all questions. Each question carries THREE (3) marks.

1. Find the matrix B, if  A = [image: image24.png]> 2



  and C =[image: image26.png]i 3



   where A.B= C

2. Find the area bounded by the x-axis, y-axis and the line x + y = 6.
3. Evaluate [image: image28.png][x2V1 + x3dx




4. What is Internal Energy and Enthalpy in Thermodynamics, and what symbols represent them?

5. At 20deg C, 15g of solute distributes between 100mL ether and 100mL water in the ratio 5:1. Calculate the amount of the substance removed when 100mL ether is used in one installment.

6. The boiling point of an aqueous solution of barium chloride (i=3) is depressed by 3.72 deg C. Find the molality of the solution. Kf = 1.86 kg mol -1
7. An archer pulls back 0.75 m on a bow which has a stiffness of 200 N/m. The arrow weighs 50 g. What is the velocity of the arrow immediately after release? (hint: solve using energy method)
8. A bar magnet is cut into two equal pieces

a. Perpendicular to its axis

b. Parallel to its axis 

Explain how its “magnetic moment” and “pole strength” changes, for case a and case b respectively.

9. Calculate the kinetic energy of the photo-electron emitted from a metal surface of work function 0.1eV when a radiation of wave length 6.2 x 10-8 m is incident on it? ( Planck’s constant = 6.67x10 -34)
10. What does Cloud computing mean. Describe two main characteristics of Cloud computing.
***TASHI DELEK***
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