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VIDYA DRISHTI 

www.vidyadrishti.com 

IIT JEE 2010 Test Series 1 

MATHEMATICS PART-I 

SECTION I 

STRAIGHT OBJECTIVE TYPE 

This section contains 6 multiple choice questions. Each question has four choices (a), (b), (c) and (d), out 

of which ONLY ONE is correct. 3 MARKS will be awarded for correct answer. 1 MARK will be deducted 

for wrong answer. 

1. Let rT be the rth term of an A.P., for r = 1, 2, 3, … If for some positive integers m, n we have  

1
mT

n
=  and 

1
nT

m
= ,  then mnT equals: 

a) 
1

mn
 

b) 
1 1

m n
+  

c) 1 

d) 0 

 

2. If 1 2 3, ,x x x as well as 1 2 3, ,y y y are in G.P. with the same common ratio, then points ( )1 1,x y , 

( )2 2,x y and ( )3 3,x y  

a) lie on a straight line 

b) lie on an ellipse  

c) lie on a circle 

d) are vertices of a triangle  

 

SPACE FOR ROUGH WORK 
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3. The maximum value of 1 2cos .cos ...cosna a a, under the restrictions 
1 20 , ,...,

2
n

p
a a a¢ ¢ and 

1 2cot .cot ...cot 1na a a= is  

a) 
/2

1

2n
 

b) 
1

2n
 

c) 
1

2n
 

d)  1 

 

4. If , , ,a b c d are positive real numbers such that 2,a b c d+ + + =then 

( )( )M a b c d= + +satisfies the relation 

a) 0 1x< ¢ 

b) 0 1x¢ ¢ 

c) 0x-¤< ¢ 

d) 1x-¤< ¢ 

SPACE FOR ROUGH WORK 
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5. Let 1 2 10, ,...,a a a are in A.P. and 1 2 10, ,...,h h h are in H.P. If 1 1 2a h= = and 10 10 3a h= =, then 

4 7a h is  

a) 2 

b) 3 

c) 5 

d) 6 

 

6. If aand b( )a b< are the roots of the equation 2 0x bx c+ + =, where 0c b< <, then 

a) 0 a b< <  

b) 0a b a< < < 

c) 0a b< < 

d) 0a a b< < < 
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SECTION II 

MULTIPLE CHOICE TYPE QUESTIONS  

This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of 

which ONLY ONE is correct. NO NEGATIVE marking. 

7. Let 1 2,x x are the roots of the quadratic equation 2 0x ax b+ + =where a and b are complex 

quantities and 1 2 1x x= =. If 1 2,y y are the roots of the quadratic equation 2 0y a y b+ + =, 

then  

a) 1 2 1y y =
 

b) 
2a ²

 

c) 1 2 2y y+ ¢
 

d) 1 2,y y   

 

8. Let 1 2, ,...S S  be squares such that for each 1n² , the length of a side of nS equals the length of 

a diagonal of 1nS + . If the length of a side of 1S is 10 cm, then for which if the following values of 

n
 
is the area of nS less than 1 2cm ? 

a) 7 

b) 8 

c) 9 

d) 10 

 

SPACE FOR ROUGH WORK 
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9. For a positive integer n , let ()
1 1 1 1

1 ...
2 3 4 2 1n

a n = + + + + +
-

 . Then  

a) ( )100 100a ¢  

b) ( )100 100a >  

c) ( )200 100a ¢  

d) ( )200 100a >  

 

10. For a positive integer n , let 

() ( )( )( )( )tan 1 sec 1 sec2 1 sec4 ... 1 sec2
2

n

nf
q

q q q q q
å õ
= + + + +æ ö
ç ÷

. Then  

a) 2 1
16

f
på õ
=æ ö

ç ÷
 

b) 3 1
32

f
på õ
=æ ö

ç ÷
 

c) 4 1
64

f
på õ
=æ ö

ç ÷
 

d) 5 1
128

f
på õ
=æ ö

ç ÷
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SECTION III 

ASSERTION-REASON TYPE 

This question contains 4 reasoning type questions. Each question has 4 choices (a), (b), (c) and (d), out of 

which ONLY ONE is correct. 3 MARKS will be awarded for correct answer. 1 MARK will be deducted 

for wrong answer. NO MARKS WILL BE GIVEN OR DEDUCTED IF A QUESTION IS NOT ANSWERED. 

11. Statement 1: The equation 

( )( )

( )( )

( )( )

( )( )

( )( )

( )( )

2 2 2

2
a x b x c b x a x c c x a x b

x
a b a c b a b c c a c b

- - - - - -
+ + =

- - - - - -
where a, b, c are real numbers, 

has two real roots.  

Statement 2: A quadratic equation 2 0Ax Bx C+ + =where A, B and C are real numbers has 

always real solution if 2 4 0B ACB- ² 

(a) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(b) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a correct 

explanation for STATEMENT-1 

(c) STATEMENT-1 is True, STATEMENT-2 is False 

(d) STATEMENT-1 is False, STATEMENT-2 is true 

 

 

12. Statement 1: Lines L1: y – x = 0 and L2: 2x + y = 0 intersect the line L3: y + 2 = 0 at P and Q 

respectively. The bisector of the acute angle between L1 and L2 intersects L3 at R.   

Statement 2: The ratio of PR:RQ is 2Ѝ2:Ѝ5. 

(a) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(b) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a correct 

explanation for STATEMENT-1 

(c) STATEMENT-1 is True, STATEMENT-2 is False 

(d) STATEMENT-1 is False, STATEMENT-2 is true 
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13. Statement 1: Let 
2007

1

k

k

Z ki
=

=ä , where 1i= - ,then Re(Z) + Im(Z) is equal to –2008    

Statement 2: Using method of difference we get Z = – 1004 – 1004i.   

(a) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(b) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a 

correct explanation for STATEMENT-1 

(c) STATEMENT-1 is True, STATEMENT-2 is False 

(d) STATEMENT-1 is False, STATEMENT-2 is true 

 

14. Statement 1: If , , ,a b c d are four positive real numbers, satisfy the condition 

2/3 2/3 2/3 2/3 2a b c d+ + + =, then 2a b c d+ + + >. 

Statement 2: The arithmetic mean of thm powers of n positive integers < thm powers of 

arithmetic mean of n positive numbers if 0 < m < 1. 

(a) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(b) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a correct 

explanation for STATEMENT-1 

(c) STATEMENT-1 is True, STATEMENT-2 is False 

(d) STATEMENT-1 is False, STATEMENT-2 is true 

 

 

SPACE FOR ROUGH WORK 
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SECTION IV 

LINKED COMPREHENSION TYPE 

This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 

answered. Each question has four choices (a), (b), (c) and (d), out of which ONLY ONE is correct.  4 

MARKS will be awarded for correct answer. 1 MARK will be deducted for wrong answer. NO MARKS 

WILL BE GIVEN OR DEDUCTED IF A QUESTION IS NOT ANSWERED. 

Paragraph for Questions numbers 15 to 17 

Let A, B, C be three sets of complex numbers as defined below:  

{ }

( )( ){ }

4
:

4 4 3

: 4 4

: Re 5 4 20

z
A z Arg

z

B z z i

C z z i

p pë - ûå õ
= < <ì üæ ö

+ç ÷í ý

= - =

= + =-

 

15. Number of complex numbers in A B CÆ Æ is 

a) 0 

b) 1 

c) 2 

d) Њ 

16. If z is a point in A BÆ then maximum value of 4 4 4 4z i z i+ - + - - is  

a) 64 

b) 8 

c) 8Ѝ2 

d) 16 

17. If z is a point in A B CÆ Æ then 
( )
( )

2 2 4 2 2

2 2 4 2 2

z i
Arg

z i

å õ+ - +
æ ö
æ ö- - -
ç ÷

 is equal to  

a) 
2

p
 

b) 
2

p
-  

c) 
4

p
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d) 
3

p
-  
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Paragraph for Questions numbers 18 to 20 

Consider four straight 

lines 1 2 3 41 0,  4 11 0,  1 0,  and 11 4 11 0L x y L x y L x y L x y@ - - = @ + - = @ + + = @ + - =                                       

Given L1 and L2 intersects at A, L1 and L3 intersects at B,  L1 and L4 intersects at C, L2 and L3 intersects at D, 

L2 and L4 intersects at E, L3 and L4 intersects at F. Then answer the following questions 

18. 
CA FB ED

AE BC DF
Ö Ö = 

 

a) – 1 

b) 1 

c) ½ 

d) – ½  

 

19. DF:FB =  

a) – 10:3 

b) 1:2 

c) 3:5 

d) – 3:10 

 

20. BF:FD 

a) AE.BC:AC.DE externally 

b) AE.BC:AC.DE internally 

c) AB.BE:AE.DC externally 

d) AB.BE:AE.DC internally 

 

 

SPACE FOR ROUGH WORK 
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Paragraph for Questions numbers 21 to 23  

If A is a complex number and n is a positive integer such that An = (A + 1)n = 1, then  

21. Which of the following is definitely true 

a) n is divisible by 2 

b) n is divisible by 3 

c) n is divisible by 6 

d) all of the above are true  

 

22. Mark the correct option 

a) 1A A+ = 

b) A A+ is a pure real number 

c) A A=- 

d) None of these  

 

23. Instead of the above condition if complex number A satisfies A8 = (A + 1) 8 and ɻ1, ɻ2 , ɻ3 , … , ɻ7 

are the roots of the equation, then the value of | ɻ1 ɻ2 ɻ3  …  ɻ7 | is  

a) 1/8 

b) – 1/8  

c) 8 

d) – 8  

 

SPACE FOR ROUGH WORK 
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VIDYA DRISHTI 

www.vidyadrishti.com 

IIT JEE 2010 Test Series 1 

CHEMISTRY PART-I 

SECTION I 

STRAIGHT OBJECTIVE TYPE 

This section contains 6 multiple choice questions. Each question has four choices (a), (b), (c) and (d), out 

of which ONLY ONE is correct. 3 MARKS will be awarded for correct answer. 1 MARK will be deducted 

for wrong answer. 

24. For a hypothetical element  observe the graph between æG0/F and oxidation state  shown 
below: 

 

Which of the following oxidation state is least stable? 

a. -1  
b. 0 & 2 equally 
c. +1 
d. +3  

 

SPACE FOR ROUGH WORK 
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25. How many electrons in chromium have l+m=2? 

a. 4  
b. 5  
c. 6  
d. 3  

26. Pure ammonia is placed in a vessel at a temp. where dissociation constant(α) is appreciable. At 
equilibrium : 

a. Kp  doesn’t  change significantly with pressure.  
b. α does not change with pressure.  
c. Concentration of ammonia does not change with pressure.  
d. Concentration of hydrogen is less than nitrogen.  

27. Two reaction:  X Ÿ product & YŸ product have rate constant Kx and Ky at temperature. T and 
activation  energy Ex and Ey resp. if Kx > Ky and Ex < Ey and assuming that A (pre- exponential 
factor) is same for both the reaction  then : 

a. At higher temp Kx > Ky  
b. At lower temp Kx and Ky will be differ more and Kx >Ky  
c. As temp  rises Kx  and ky will be close to each other in magnitude  
d. All of above.  

 

SPACE FOR ROUGH WORK 

 

 

 

 

 

 

  

 



IIT-JEE 2010 1st Test Series, Paper1 

18 www.vidyadrishti.com  An educational portal for future IITians 

 

 

 

28. Which of the relation is true: 

a. dG = V∂P – S∂T  
b. ∆S = -nF∂Ecell /∂T  
c. ∆Cp = nFT∂

2  Ecell /∂T
2  

d. all of these 

29. 2CO + O2 Ÿ 2CO2           ∆H = -560 KJ/ mole at T= 500K is carried out under a const. vol. of 12 L. 
What will the magnitude of the change in internal energy of the system in KJ. Pressure changes 
from 170 atm to 40 atm as reaction goes to completion: 

a. 450  
b. 560  
c. 557  
d. 621  

 

SPACE FOR ROUGH WORK 
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SECTION II 

MULTIPLE CHOICE TYPE QUESTIONS  

This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of 

which ONLY ONE is correct. NO NEGATIVE marking. 

30. For 1st order reaction  that are irreversible and of the form  AŸ B ŸC.  Consider the reaction 
started with only A  

a. [A]o= [A] + [B] + [C] at all times including t=0  
b. *B+  ≥ *C+ at all times  
c. Concentration of B and C both tend to very low values at infinite time  
d. Concentration of A and B decreases with time monotonically.  

31. Which of the following is / are true 

a. For irreversible adiabatic process ∆Ssystem is ≠0  
b. During heating of an element its entropy must increase  
c. 12 g of ice at 0C has higher enthalpy than 12 g of water at 0C  
d. There can be no self sustaining ,perceptual machine. 

32. For the cell at 298 K  

Ag(s)|AgCl(s)|Cl-(aq)||AgNO3(aq)|ag(s) 

Which of the following is correct: 

a. The cell emf will be 0 when [Ag+] anode= [Ag+] cathode  
b. The amount of the AgCl(s) precipitated in anodic compartment will decrease with the 

working of cell  
c. The conc. Of Ag+ is const. in anodic compartment during the working of cell  
d. Ecell = Eo

(Ag+/Ag)  - E
o(Cl-/AgCl/Ag)- 0.059log(1/[Cl-]anode)  

 

SPACE FOR ROUGH WORK 
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33. Assume real gas eqn. to be: (P+an3/V3)(V-nb)=nRT 

a. Vc=2b  
b. Tc = 3a/(16b2R)  
c. Pc = 8a/3b3  
d. Zc = 2/3  

 

 

SPACE FOR ROUGH WORK 
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SECTION III 

ASSERTION-REASON TYPE 

This question contains 4 reasoning type questions. Each question has 4 choices (a), (b), (c) and (d), out of 

which ONLY ONE is correct. 3 MARKS will be awarded for correct answer. 1 MARK will be deducted 

for wrong answer. NO MARKS WILL BE GIVEN OR DEDUCTED IF A QUESTION IS NOT ANSWERED. 

34. Statement 1: The electrode potential of SHE is 0 at only 00 C  

Statement 2: SHE is standard reference electrode.  

(e) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(f) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a correct 

explanation for STATEMENT-1 

(g) STATEMENT-1 is True, STATEMENT-2 is False 

(h) STATEMENT-1 is False, STATEMENT-2 is true 

 

35. Statement 1:  The 2nd law of thermodynamics implies  all reversible engines have the same 

efficiency regardless of their constructions.  

Statement 2:  Efficiency = 1+Qsource/Qsink 

(e) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(f) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a correct 

explanation for STATEMENT-1 

(g) STATEMENT-1 is True, STATEMENT-2 is False 

(h) STATEMENT-1 is False, STATEMENT-2 is true 

 

36. Statement 1: A→ B → C  (k1 for A to B & K2 for B to C).   

If half life of A is very less as compared to B so the net reaction is A→C with rate constant(k1xK2) 

 

Statement 2: slowest step is rds, so B→C is rds. (rds = rate determining step) 

(e) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(f) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a 

correct explanation for STATEMENT-1 

(g) STATEMENT-1 is True, STATEMENT-2 is False 
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(h) STATEMENT-1 is False, STATEMENT-2 is true 

 

 

37. Statement 1: If the equation of a reaction is reversed the equilibrium constant is inverted and if 

the eqn. is multiplied by 2 the equilibrium is squared. 

Statement 2: The numerical value of the equilibrium constant depends on the way the eqn. for 
the reaction is written. 

 

(e) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(f) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a correct 

explanation for STATEMENT-1 

(g) STATEMENT-1 is True, STATEMENT-2 is False 

(h) STATEMENT-1 is False, STATEMENT-2 is true 

 

 

SPACE FOR ROUGH WORK 
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SECTION IV 

LINKED COMPREHENSION TYPE 

This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 

answered. Each question has four choices (a), (b), (c) and (d), out of which ONLY ONE is correct.  4 

MARKS will be awarded for correct answer. 1 MARK will be deducted for wrong answer. NO MARKS 

WILL BE GIVEN OR DEDUCTED IF A QUESTION IS NOT ANSWERED. 

Paragraph for Questions numbers 15 to 17 

Equilibrium constants are given (in atm) for the following reactions at 0 0 C  : 

Srcl2.6H2O(s)   Srcl2.2H2O(s) + 4H2O(g) Kp = 5 x 10-12         

Na2HPO4.12H2O(s)  Na2HPO4.7H2O(s) + 5H2O(g)  Kp = 2.43 x 10-13 

 Na2SO4.10H2O(s)  Na2SO4(s)  + 10H2O(g)  KP = 1.024 x 10-27        

The vapour pressure of water at 0 ṭc  is 4.56 torr .  

38. Which is the most effective drying agent at 0 0 C  ? 
a) Srcl2.2H2O   
b) Na2HPO4.7H2O   
c) Na2SO4   
d) all equally 

       

39. At what relative humadities will Na2SO4.10H2O be efflorescent when exposed to air at 0 0 C  ? 
a) above 33.33%  
b) below 33.33%   
c) above 66.66%  
d) below 66.66% 

 

40. At what relative humadities will Na2SO4 be deliquescent(i.e. absorb moisture)? 
a) above 33.33%   
b) below 33.33%  
c) above 66.66%  
d) below 66.66% 
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Paragraph for Questions numbers 18 to 20 

The thermal decomposition of  N2O5 occurs as :2N2O5  Ÿ  4NO2 +O2 

Experimental studies suggest that the rate of decomposition of N2O5,rate of  formation of NO2 or rate of 

formation of O2 all becomes double if concentration of N2O5 is doubled. 

41. The correct mechanism for decomposition of N2O5 is: 

a) N2O5 NO2 +NO3 (slow) ;  N2O5 + NO3 Ÿ 3NO2 +O2 (fast)  

b) N2O5 Ÿ  NO2 +NO3 (fast)  N205 + NO3 NO2 +O2(slow) 

c) N2O5 Ÿ 2NO2 +1/2 O2 

d) N2O5 ŸNO +NO2 + O2 (slow) ;  N2O5 +NO2 Ÿ 3NO2 + İ O2  

 

42.  If rate constants for decomposition of N2O5, formation of NO2 and formation of O2 are k1, k2, and 

k3 respectively then: 

a) k1=k2=k3 

b) 2k1=k2= 4k3 

c) k1=2k2=k3 

d) k1=k2=2k3  

  

43. If rate of formation of O2 is 16g/hr,then rate of decomposition of N2O5 and rate of formation of 

NO2 respectively is : 

a) cannot be calculated without knowing rate constants. 

b) 108 g/hr, 92g/hr 

c) 32g/hr,64g/hr  

d) 54g/hr, 46g/hr  
 

 

SPACE FOR ROUGH WORK 
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Paragraph for Questions numbers 21 to 23  

The molar conductance of NaCl varies with the concentration as shown in the following table and all 

values follow the equation  

Øm
c
 = Øm

Ð
 ïb(c)

1/2
  

where 

 Øm
Ð
 = molar specific conductance  

 Øm
c
 = molar specific conductance at infinite dilution 

 c = molar concentration    

                                                                               

Molar concentration of NaCl                           molar conductance in ohm
-1
 cm

2
 mole

-1
 

 

4 x10
-4
                                                               

 
107 

9x10
-4
                                                                  

 
97 

16x10
-4
                                                                

 
87  

When a certain conductivity cell (c) was filled with 25*10
-4
 (M) NaCl solutions. The resistance of the cell 

was found to be 1000 ohm. At infinite dilution conductance of Cl
-
 and SO4

2-
 are 80 ohm

-1
 cm

2
 mole

-

1
and160 ohm

-1
 cm

2
 mole

-1
 respectively. 

 

44. What is the molar conductance of NaCl at infinite dilution  

a. 147 ohm-1 cm2 mole-1  
b. 107 ohm-1 cm2 mole-1  
c. 127 ohm-1 cm2 mole-1 
d. 157 ohm-1 cm2 mole-1                    

45. What is the cell constant of the conductivity cell(c) 

a) 0.385cm
-1
 

b) 3.85 cm
-1 

 

c) 38.5cm
-1
 

d) 0.1925cm
-1
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46. If the cell(c) is filled with 5*10
-3
 (N) Na2SO4 the observed resistance was 400 ohm. What is the 

molar conductance of Na2SO4. 

a. 19.25 ohm
-1
 cm

2
 mole

-1
 

b. 96.25 ohm
-1
 cm

2
 mole

-1
 

c. 385 ohm
-1
 cm

2
 mole

-1
 

d. 192.5 ohm
-1
 cm

2
 mole

-1
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 VIDYA DRISHTI 

www.vidyadrishti.com 

IIT JEE 2010 Test Series 1 

PHYSICS PART-I 

SECTION I 

STRAIGHT OBJECTIVE TYPE 

This section contains 6 multiple choice questions. Each question has four choices (a), (b), (c) and (d), out 

of which ONLY ONE is correct. 3 MARKS will be awarded for correct answer. 1 MARK will be deducted 

for wrong answer. 

47. A heavy box is placed on a rough horizontal surface in a gravity free space. The coefficient of 

static friction between the box and the surface is 1/Ѝ3. The block is pushed by a force whose 

magnitude may be large, is applied on the block making an angle ʃ (00  ʃ  ωπ0) with 

horizontal surface. The interval ʃ, for which block does not move, however large the force may 

be  

e) 00  ʃ  φπ0 

f) 600  ʃ  ωπ0 

g) 00  ʃ  σπ0 

h) None of these  

 

48. When the calipers are completely closed, zero of vernier scale lies to the right of zero of main 

scale and coinciding vernier division is 7. If vernier constant is 
1

20
cm , the zero error is  

e) 
7

20
cm+  

f) 
7

20
cm-  

g) 
7

10
cm+  

h) 
7

10
cm-  

 

SPACE FOR ROUGH WORK 
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49. Two uniform spheres A (hollow) and B (solid) of same radius R are kept on a horizontal rough 

surface. Initially they are separated by a distance 2r (centre to centre). They move without 

sliding towards each other due to gravitational attraction. The sphere A has mass m and B has 

mass 2m. The speed of the centre of sphere B when the separation become r (r > 2R) is   

e) 
Gm

r
 

f) 
2

GmR

r
 

g) 
125

469

Gm

r
 

h) 
2

125

469

GmR

r
 

 

50. A uniform circular disc placed on a rough horizontal surface has initially a velocity and angular 

velocity v0 and an angular velocity ɤ0 as shown in figure. The disc comes to rest after moving 

some distance in the direction of motion. Then v0/rɤ0 is  

a) 1 

b) ½ 

c) 3/2 

d) 2 

 

 

 

SPACE FOR ROUGH WORK 
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51. The torque t
C

on a body about a given point is found to be equal A L³
FC FC

to where is a constant 

A
FC

vector and L
FC

is the angular momentum of the body about that point. From this follows that  

a) 
d L

dt

FC

is parallel to L
FC

 at some instants of time. 

b) the component of L
FC

 in the direction of A
FC

does not change with time  

c) the magnitude of L
FC

 does not change with time  

d) L
FC

 does not change with time 

 

52. Two particles 1 and 2 are projected with same speed v as shown in figure. Particle 2 is on the 

ground and the particle 1 is at a height h from the ground and at a distance s from the particle 2. 

If a graph is plotted between v versus s for the condition of the collision of the two then it will 

be a  

e) straight line passing through the origin  

f) straight line passing through the origin and 

having a slope of 
8

g

h
 

g) straight line passing through the origin and 

having a slope of 
4

g

h
 

h) straight line passing through the origin and 

having a slope of 
g

h
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SECTION II 

MULTIPLE CHOICE TYPE QUESTIONS  

This section contains 6 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), out of 

which ONLY ONE is correct. NO NEGATIVE marking. 

53. A particle of mass m is projected horizontally with velocity v0 along the rim of a smooth 

spherical bowl of radius R. The particle moves along the inner surface of the sphere. At the 

instant when the particle has descended a vertical distance R/2, we have  

a) horizontal component of velocity 0

3

v
 

b) horizontal component of velocity 02

3

v
 

c) vertical component of velocity 
2

0

3

v
gR-  

d) net velocity gR  

 

 

54. The potential energy of two atoms in a diatomic molecule is approximated by 

() 12 6

a b
U r

r r
= - where r is the spacing between atoms, and a and b are positive constants. 

Then,  

a) The force F(r) on one atom as a function of r is () 13 7

12 6a b
F r

r r
= -  

b) The force F(r) on one atom is zero.  

c) The equilibrium distance between the two atoms is 2a. 

d) The equilibrium is stable.  

 

SPACE FOR ROUGH WORK 
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55. A slab of mass M is placed on a smooth horizontal plane. A small block of mass m s now placed 

on top of it. The contact surface of the block in contact with the slab is rough and the coefficient 

of static friction for this contact surface is А. Initially the slab and the block are at rest. Now, a 

time dependent force F is given by F = kt, where t is the time and k is a constant, is applied. Then  

e) If the force F is applied on the block, the time after which sliding starts is 

( )
mg

m M
Mk

m
+ . 

f) If the force F is applied on the slab, the time after which sliding starts is ( )
Mg

m M
mk

m
+ . 

g) If the force F is applied on the block, the acceleration of the slab increases linearly with 

time forever.  

h) If the force F is applied on the block, the acceleration of the slab increases linearly with 

time to a maximum and then become constant with time.  

 

 

56. Two masses m and 2m are connected by an ideal string which passes over a light frictionless 

pulley as shown in figure. The masses are initially held with equal lengths of the strings on either 

side of the pulley. Suppose the string is cut at the instant when the lighter mass has moved up a 

distance of 6.54 m. Then    

(a) Speed of each mass at this instant is 2.57 m/s.  

(b) Acceleration of each mass at this instant is 3.27 m/s2.  

(c) Time taken by lighter mass to reach the ground is 2.78 s. 

(d) Time taken by heavier mass to reach the ground is 1.67 s. 

 

 

 

 

SPACE FOR ROUGH WORK 
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SECTION III 

ASSERTION-REASON TYPE 

This question contains 4 reasoning type questions. Each question has 4 choices (a), (b), (c) and (d), out of 

which ONLY ONE is correct. 3 MARKS will be awarded for correct answer. 1 MARK will be deducted 

for wrong answer. NO MARKS WILL BE GIVEN OR DEDUCTED IF A QUESTION IS NOT ANSWERED. 

57. Statement 1: A solid sphere of radius R is resting on a smooth horizontal surface. A constant 

horizontal force F is applied at a height h from the bottom. The sphere will roll without slipping 

if h = R.   

Statement 2: The sphere will roll without slipping if a = RŬ. 

 

 
 

(i) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(j) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a correct 

explanation for STATEMENT-1 

(k) STATEMENT-1 is True, STATEMENT-2 is False 

(l) STATEMENT-1 is False, STATEMENT-2 is true 

 

 

 

58. Statement 1: A body is projected from a height h from the surface of the moon, directly towards 

the moon with a speed Ve/2 where Ve is the escape velocity from the surface of the moon. The 

body rebounds elastically from the surface of the moon and escapes out of the gravitational 

field of the moon. The minimum value of h is 2R where R is the radius of the moon.  

Statement 2:  Mechanical energy of an isolated system is conserved. 

(i) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(j) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a correct 

explanation for STATEMENT-1 

(k) STATEMENT-1 is True, STATEMENT-2 is False 
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(l) STATEMENT-1 is False, STATEMENT-2 is true 

 

59. Statement 1: Two persons of equal weight are hanging by their hands from the ends of an ideal 

string hung over a frictionless pulley. They begin to climb the rope. Then the faster climber will 

get to the top first.  

Statement 2: Both persons will have same acceleration.    

(i) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(j) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a 

correct explanation for STATEMENT-1 

(k) STATEMENT-1 is True, STATEMENT-2 is False 

(l) STATEMENT-1 is False, STATEMENT-2 is true 

 

 

60. Statement 1: For the planets orbiting around the sun, angular momentum remains constant. 

Statement 2: No torque is acting on the rotating planet, so its angular momentum is constant.  

(i) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct 

explanation for STATEMENT 1  

(j) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a correct 

explanation for STATEMENT-1 

(k) STATEMENT-1 is True, STATEMENT-2 is False 

(l) STATEMENT-1 is False, STATEMENT-2 is true 

 

 

SPACE FOR ROUGH WORK 
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SECTION IV 

LINKED COMPREHENSION TYPE 

This section contains 2 paragraphs. Based upon each paragraph, 3 multiple choice questions have to be 

answered. Each question has four choices (a), (b), (c) and (d), out of which ONLY ONE is correct.  4 

MARKS will be awarded for correct answer. 1 MARK will be deducted for wrong answer. NO MARKS 

WILL BE GIVEN OR DEDUCTED IF A QUESTION IS NOT ANSWERED. 

Paragraph for Questions numbers 15 to 17 

A block of mass 1 kg is placed on a rough horizontal surface. A spring is attached to the block whose 

other end is joined to a rigid wall, as shown in the figure. A horizontal force is applied on the block so 

that it remains at rest while the spring is elongated by x, smg
x

k

m
² . Let Fmax and Fmin be the maximum 

and minimum values of force F for which the block remains in equilibrium. For a particular x, Fmax – Fmin 

= 2 N.  Also shown is the variation of Fmax + Fmin versus x, the elongation of the spring.  Answer the 

following questions: 

 

 

 

 

 

 

 

 

 

61. The coefficient of friction between the block and the horizontal surface is  

e) 0.1 

f) 0.2 

g) 0.3 

h) 0.4 

 

62. The spring constant of the spring is  

e) 25 N/m 

f) 20 N/m 

g) 2.5 N/m 
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h) 50 N/m 

 

63. The value of Fmin,if x = 3 cm is   

e) 0 

f) 0.2 N 

g) 5 N 

h) 1 N 
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Paragraph for Questions numbers 18 to 20 

A horizontal frictionless string is threaded through a bead of mass m. The string is pulled between two 

vertical opposite sides of a cart of mass M. The length of the cart is L and the radius of the bead is r (r << 

L). Initially, the bead is at the right edge of the cart. The cart is struck and as a result, it moves with 

velocity v0. When the bead collides with the cart’s wall, the collisions are always elastic.  Answer the 

following questions:   

 

64. The velocity of centre of mass of the bead and the cart is  

a) 
0

m
v

m M+
 

b) 
0

M
v

m M+
 

c) 0v  

d) Zero 

 

65. What is the velocity of the bead after the first collision in the centre of mass frame? 

a) 0v  

b) Zero 

c) 
0

M
v

m M+
 

d) 
02

M
v

m M+
 

 

 

66. What is the distance travelled by the cart when the second collision takes place?  

a) 
m

L
m M+

 

b) 2
m

L
m M+

 

c) 
M

L
m M+

 

d) 2
M

L
m M+
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Paragraph for Questions numbers 21 to 23  

A rigid uniform rod of mass 2m and length 2L is placed on a smooth horizontal plane and is free to move 

on it. At time t < 0, the rod is at rest on the y –axis (– L to L). Two identical bullets of mass m each hit the 

rod at t = 0. The first one hits the lower end (at coordinate (0, –L)) with a velocity vi!and the other bullet 

hits the rod at its upper end (at coordinate (0, –L)) with a velocity vi-! . The two bullets stick to the rod 

simultaneously at t = 0, and move with it. Another point mass M = m is placed at point (L, 0). Answer the 

following questions:    

67. The angular velocity ʖ of the system rod and two bullets just after t = 0 is  

a) 
v

L
 

b) 
3

4

v

L
 

c) 
2

v

L
 

d) 
3

7

v

L
 

68. The time when the rod hits the point mass M is  

a) 
2

3

L

v

p
 

b) 
2

L

v

p
 

c) 
L

v

p
 

d) 
7

6

L

v

p
 

69. The final linear speed of the whole system is  

a) 
12

Lw
 

b) 
2

Lw
 

c) 
8

v
 

d) zero 



IIT-JEE 2010 1st Test Series, Paper1 

43 www.vidyadrishti.com  An educational portal for future IITians 

 

  

 

SPACE FOR ROUGH WORK 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Send your feedback to http://www.vidyadrishti.com/feedback.php   

http://www.vidyadrishti.com/feedback.php

