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Multiple choice questions (each of 1 mark)    Total marks 50 

 

1. An ideal spring with spring constant k is hung from the ceiling and a mass (il) M is attached to its lower 

end. The mass is released with the spring initially unstretched. The maximum extension of the spring is- 

 

a) 4Mg/k  b)2Mg/k c) Mg/k d) Mg/2k 

 

2. The human heart forces 60 cc of blood at each beat (ülLÇf) against an average pressure of 12cm of 

mercury. If the pulse frequency (LÇf¡ˆ) is 72 per minute, calculate the power (rja¡) of the heart in watt. 

[Density of mercury (f¡lcl OeaÆ) is 13.6 gm/cc] 

 

a) 11.5 Watt b) 1.15 Watt c) 2.05 Watt d) 1.05 Watt 

 

3. The mass of fuel (SÆ¡m¡e£) carried by a rocket is 80% of the total mass. As the rocket rises, gases are 

ejected (¢eNÑa qu) at a speed of 1.5 km/s. What is the maximum speed attained by the rocket? Neglect the 

effect of gravity (jq¡LoÑ). 

 

a) 10.5 km/s b) 1025.5 km/s c) 2.4 km/s d) 4.2 km/s 

 

4. A spherical black body (L«o·hÙ¹¥) with a radius (hÉ¡p¡dÑ) of 12 cm radiates 450 Watt power at 500 K. If the 

radius was halved and temperature was doubled the power radiated (¢hL£¢la) would be 

 

a) 225 Watt b) 450 Watt c) 900 Watt d) 1800 Watt 

 

5. An air bubble under water shines due to 

 

a) interference (hÉ¢aQ¡l)      b) dispersion (¢hµR¥lZ)  

c) total internal reflection (BiÉ¿¹l£Z f§ZÑ fË¢agme)   d) diffraction (¢hQÉ¥¢a) 

 

6. If a radioactive (aS¢ûu) sample at any instant has its disintegration rate 5000 disintegrations (i¡‰e) per 

minute. After 5 minutes the rate is 1250 disintegrations (i¡‰e)  per minute, then the decay constant is 

 

a) 0.1 ln 2  b) 0.8 ln 2 c) 0.4 ln 2 d) 0.2 ln 2 

 

 

7. A real gas is most likely to approach ideal (BcnÑ) behavior at 

(a) high temperature and low pressure (b) high temperature and high pressure 

 (c) high temperature and low pressure (d) standard temperature and pressure 

 

 



8. How many grams of ethane (C2H6) gas can be contained in 11.2 L at a pressure of 10 atm and at a 

temperature of 136 ? 

(a) 20 g (b) 33 g (c) 100 g (d) 66 g 

 

9. What is the molecular (Be¢hL) geometry for SF4? 

(a) Trigonal bipyramid (b) T-shaped (c) Square pyramid (d) Seesaw 

 

10. What is the hybridization (nwLl¡ue) state of the central carbon atom of H2CCCH2? 

(a)     (b)     (c)    (d)      

11. The ratio of area enclosed by the inscribed (A¿¹hÑ«š) and the circumscribing (f¢lhªš) circles of a square 

(hNÑrœ) of area (rœgm)    is 

 (a)1:2   (b) 1:2 (c)1:2a (d) 1:1.7  

 

12. The first term of an A.P. (pj¡àl) series is 5 and the last term is 45, if the sum of the series is 500 then 

what should be the number of terms? 

(a) 16  (b) 20  (c) 22  (d) 10 

 

 

Short answer type questions      Total marks 50 

 

1. OA, OB and OC represent in magnitude (j¡e) and direction three vectors P, Q and R. If P+Q = 2R, prove 

that C is the midpoint (jdÉ¢h¾c¥) of AB. 

2. A particle is projected at an angle α to the horizontal, so as just to clear two walls of equal height „a‟, at 

a distance 2a from each other. Show that the horizontal range is 2a Cot α /2 

3. Two equal water drops fall through air with the constant velocity 0.05 m/s. If they coalesce to form a 

single drop, then what would be the terminal velocity of this drop? 

4. Two ships moving parallel and adjacent to each other tend to come closer. Why? 

5. If a 1.785 g sample of an unknown inert (¢e¢×œ²u) gas occupies a volume of 1.0 L when T = 0  and P = 

760 torr, what is the identity of this inert gas? 

6. Two isomeric (pj¡huh) compounds, A and B, have the formula C4H8. Compound A reacts to decolorize a 

solution of bromine in CCl4; compound B does not react with bromine. Write down the possible 

structures for A and B. 

7. Calculate the pH of 0.1 (M) NH3 solution. 

8. Why does Ca
2+

 ion make water “hard”, but Na
+
 ion does not? 

9. Why does the freezing of water in the crevices (g¡Vm) of rocks cause mechanical degradation? 

10. Evaluate (j¡e ¢eZÑu Ll) 
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11. Find the derivative (AhLm) of   
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12. Find the equation (pj£LlZ) of the circle (hªš) of radius (hÉ¡p¡dÑ) 5 and passing through the points of 

intersection (Rc¢h¾c¥) of the circles x
2
+y

2
-2x-4y-4=0 and x

2
+y

2
-10x-12y+40=0. 

 


