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11T 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. LetT,be the rth term of an A.P., for r = 1,
T, -1 and T, =i, then T_, equals:
n m

) L
mn

o Lol

¢ 1

d)

2. If X,X,,Xaswellas Y,,Y,,Y;are in G.P. with the same common ratio, then points (Xl, yl) ,

(%5, Y,)and (X, Ys)
a) lie on a straight line
b) lie on an ellipse
c) lieonacircle
d) are vertices of a triangle

SPACE FOR ROUGH WORK
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3. The maximum value of COS&, .COSg ...COS¢, under the restrictions 0¢ a,, &,..., A 0% and

cota,.cot g ...cot @= is

1
a) 2n/2
1
b —
) o
1
C) %
d 1

4. If a,b,c,d are positive real numbers such that a+b € & 2ithen
M = (a -b) (C dl-) satisfies the relation

a) O<x d
b) O¢Cx @
c) - o x O
d -ox 1

SPACE FOR ROUGH WORK
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5. Let &,a,,...,.a,5areinAP.and h,h,,....njareinH.P.If 3, =h, =2 anda,=h,, 3, then
a,h,is

a)

b)

c)

d)

A U1 W N

6. If aand b(a< l)arethe roots of the equation X2 +bx € @& where c<0 <D, then
a) O<a <t
b) a<0 <b |<|
c) a< bd
d a<0 44 <

SPACE FOR ROUGH WORK
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SECTION 11
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 X, X,are the roots of the quadratic equation x*+ax b Bwhereaandbare complex

quantities and |X1| = |X2| A.1f y,, Y,are the roots of the quadratic equation y? +|a| y b 6

then
o VY=l
p [8l%2
g ity @
d Y.,

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

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

n+l-*
N is the area of S, less than 1cm??
a) 7
b) 8
c 9
d) 10

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

N
Wk

1 1

—+ ... +——= .Then
4

a) a(lOO) ¢ 10C

b) a(100)> 10(

c) a(200) ¢ 10C

d) a(200) > 10(

10. For a positive integer N, let

f (q):géanc—zy (Sl+secz)( 1 +secdf 1 Jsec)4c(... 1 Js%c}. Then

ap o
a) f gl
ap o
b) f 5l
3@52 hd
c) f4§»%% 81

ap 0
d f gl
"Hog 2

SPACE FOR ROUGH WORK
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SECTION I11

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

12.

. Statement 1: The equation

a’(x- b)(x £)+b2(x a)(x c} +cz(x a)fx b)
(a-b)a<) (b ab () b)-

has two real roots.

X where a, b, c are real numbers,

Statement 2: A quadratic equation Ax?+BX € @where A, B and C are real numbers has

always real solution if B - 4ACB 20

(&) STATEMENT-1 is True, SATEMENT-2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1

(b) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a correct
explanation for STATEMENTL

(c) STATEMENT-1 is True, STATEMENT2 is False

(d) STATEMENT-1 is False, STATEMEN-DR is true

Statement 1: Lines L1: y —x =0 and L2: 2x +y = O intersect the line L3:y+2=0atPand Q

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

Statement 2: The ratio of PR:RQ is 2112:15.

(&) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1

(b) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a correct
explanation for STATEMENTL

(c) STATEMENT-1 is True, STATEMENT2 is False

(d) STATEMENT-1is False, STATEMEN32 is true

7 www.vidyadrishti.com An educational portal for future llTians




f -
‘ e F 4 | p
Vld‘;‘k Drlsn‘tl : . ’i Founded by lIT Kharagpur Students ! ﬁ-a-r g@m

g
[IT-JEE 2010 1* Test Series, Paperl

2007

13. Statement 1: Let Z = § ki, where i =+/ 4 ,then Re(2) + Im(2) is equal to —2008
k=1

Statement 2: Using method of difference we get Z = —1004 —1004i.
(a) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1
(b) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a
correct explanation for STATEMENT
(c) STATEMENT-1 is True, STATEMENT2 is False
(d) STATEMENT-1 is False, STATEMEN™ is true

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

a?*+b?® €2° &*® 2,thena+b € d /2.

Statement 2: The arithmetic mean of m™ powers of n positive integers < m" powers of

arithmetic mean of n positive numbersif0<m< 1.

(a) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1

(b) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a correct
explanation fo STATEMENT-1

(c) STATEMENT-1 is True, STATEMENT2 is False

(d) STATEMENT-1 is False, STATEMEN™ 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:

_eé p a24o40
A=yz: <Ar
4 g§ 4-3

{Iz |z -4l 4}
¢ ={

z:Re(z(5 +4)) =24

15. Number of complex numbers in A/EB AEC is
a) 0
b) 1
c 2
d Hb
16. If zis a point in AZEB then maximum value of |Z +4 -4i| |Z— 4- 4| is

a) 64
b) 8

c) 82
d) 16

é’lz+2«;’_ -(4 2\/_2)
- 22 (4 2\/_2)

17. If zis a pointin A/EB AE then Arg& is equal to

P

a)
Jo,

by -&
) 2

c)

INN RS
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Paragraph for Questions numbers 18 to 20

Consider four straight

linesL,@x -y F 04, x @ +11 OL,=x vy @ G and, = 1 y4 @1

Given L; and L, intersects at A, L; and L; intersects at B, L; and L, intersects at C, L, and L intersects at D,
L, and L, intersects at E, L; and L, intersects at F. Then answer the following questions

18. —
AE BC DF

CAd:_B 3

a) -1
b) 1
c) %
d -%

19. DF:FB =
a) —10:3
b) 1:2
c) 35
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 A"= (A +1)" = 1, then

21. Which of the following is definitely true
a) nis divisible by 2
b) nis divisible by 3
c) nisdivisible by 6
d) all of the above are true

22. Mark the correct option

a) A+A 4
b) A+Aisa pure real number
c) A= A

d) None of these

23. Instead of the above condition if complex number A satisfies A% = (A+1) 8and 112,13,
are the roots of the equation, then the value of | |1 4243 ... 17| is

a) 1/8
b) —-1/8
c) 8
d -8

47

SPACE FOR ROUGH WORK
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VIDYA DRISHTI
www.vidyadrishti.com
11T 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 a &/F and oxidation statehown
below:

Which of the following oxidation state is least stable?

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

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

o 0O T oL
w o u b

26Pure ammonia is placed in a vessel at a temp.
equilibrium :

a. K,d o e schahge significantly with pressure.

b. a does notpressmange with

c. Concentration of ammonia does not change with pressure.
d. Concentration of hydrogen is less than nitrogen.

27. Two reaction: XY product & YY product have rate constant K, and K, at temperature. T and
activation energy E, and E, resp. if K, > K, and E, < E, and assuming that A (pre- exponential
factor) is same for both the reaction then:

At higher temp K, > K,

At lower temp K, and K, will be differ more and K, >K,

As temp rises K, and k, will be close to each other in magnitude
All of above.

o0 oo

SPACE FOR ROUGH WORK
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28. Which of the relation is true:

dG=VOo RSO0 T
AS=-I’\ F @”E a T
AC,= nELP T
all of these

o 0 T o

29.2C0+0,Y 2CO, A H -560KJ/ 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 11
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 1*' order reaction that are irreversible and of the form AY BY C. Consider the reaction
started with only A

[A],=[A] + [B] + [C] at all times including t=0

* B+ > *C+ at all times
Concentration of B and C both tend to very low values at infinite time
Concentration of A and B decreases with time monotonically.

Qo0 oTo

31. Which of the following is / are true

For irreversiblgmiadizabati c process AS
During heating of an element its entropy must increase

12 g of ice at OC has higher enthalpy than 12 g of water at 0C

There can be no self sustaining ,perceptual machine.

a0 oo

32. For the cell at 298 K

Ag(s)| AgCl(s)|Cl'(aq) | |AgNOs(aq) | ag(s)

Which of the following is correct:

o

The cell emf will be 0 when [Ag"] anode= [A] 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 = E°(agi/ag) - E°(CI'/AgCl/Ag)- 0.059l0g(1/[Cl Janode)

SPACE FOR ROUGH WORK
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33. Assume real gas eqgn. to be: (P+an®/V?)(V-nb)=nRT

a. Vc=2b
b. Tc=3a/(16b°R)
c. Pc=8a/3b?
d. Zc=2/3
SPACE FOR ROUGH WORK
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SECTION I11
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 0° C

Statement 2SHE is standard reference electrode.

(e) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1

() STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a correct
explanation for STATEMENTL

(g) STATEMENT-1 is True, STATEMENT2 is False

(h) STATEMENT-1 is False, STATEMEN-DR is true

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

efficiency regardless of their constructions.

Statement 2: Efficiency = 1+Qgource/ Qsink

(e) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1

() STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a correct
explanation for STATEMENTL

(g) STATEMENT-1 is True, STATEMENT2 is False

(h) STATEMENT-1 is False, STATEMEN-DR is true

36. Statement1: A~ B C,for Atk B &K, for Bto C).
I f half life of A is very |l ess as compkgred to

Statement2:s | owest st ep i.(sds=rradlesleterngnimgstBp>C i s r ds
(e) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1
(f) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a
correct explanation for STATEMENT
(g) STATEMENT-1 is True, STATEMENT2 is False

21 www.vidyadrishti.com An educational portal for future llTians
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(h) STATEMENT-1 is False, STATEMENX  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 2The numerical value of the equilibrium constant depends on the way the eqgn. for
the reaction is written.

(e) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1

(f) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a correct
explanation for STATEMENT1

(g) STATEMENT-1 is True, STATEMENT2 is False

(h) STATEMENT-1 is False, STATEMEN™ 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°C :

—_— e -12
Srcl.6H,0(s) = Srcl,.2H,0(s) + 4H,0(g) K, =5 x 10
—_— e -13
Na,HPO,.12H,0(s) = Na,HP0,.7H,0(s) + 5H,0(g) K,=2.43x 10
—_— e -27

Na,S0,4.10H,0(s) = Na,S04(s) + 10H,0(g) Kp =1.024 x 10
The vapour pressure of water at 0 fc is 4.56 torr .

38. Which is the most effective drying agent at 0°C ?
a) Srcl,.2H,0
b) Na,HPO,.7H,0
c) Na,SO,
d) all equally

39. At what relative humadities will Na,S0,4.10H,0 be efflorescent when exposed to air at 0 °c ?
a) above 33.33%
b) below 33.33%
c) above 66.66%
d) below 66.66%

40. At what relative humadities will Na,SO, 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 df,0so0ccurs as :2p0s Y 4NO, +O,

Experimental studies suggest that the rate of decompositiosOgjfrate of formation of NQ or rate of
formation of Q all becomes double if concentration ofQy is doubled.

41. The correct mechanism for decomposition gDNis:

a) N205NO2 +NO3(slow) ;N2 O5 + NO3 Y 3NO2 +02 (fast)
b) N2 O5 N®2 +NO3 (fast N205 + NO3NO2 +O2(slovy

c) N20O5 Y 2NO2 +1/2 02

d) N20O5YNO +NO2 + 2 OBGs I+dwD)2 ;Y 3NO2 + | 02

42. If rate constants for decomposition of¥, formation of NQ andformation of Qare k, k;, and
ks respectively then:

a) k]_: k2= k3

b) 2 k1: k2= 4k3
C) k1:2 k2= k3
d) ky=k:=2ks

43. If rate of formation of @is 16g/hr,then rate of decomposition of and rate of formation of
NO, respectively is :

a) cannot be calculated without knowirgge 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 atlolerfg table and all
values follow the equation

Bn’= Dibc)”

where

@2 = molar specificonductance

@.° = molar specific conductance at infinite dilution

¢ = molar concentration

Molar concentration of NaCl molar conductance in ohhtn? mole?
4 x10* 107

ox10* 97

16x10* 87

When a certain conductivity cell (c) was filled with 25*1() NaCl solutions. The resistance of the cell
was found to be 1000 ohm. At infinite dilution conductanc€loénd SGQ* are 80 ohrit cn’ mole
Yand160 ohrl cn? mole® respectively.

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

147 ohm™ cm?® mole™
107 ohm™ cm?® mole™
127 ohm™ cm?® mole™
157 ohm™ cm?® mole™

o o0 oo

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

a) 0.385cnt
b) 3.85cnt
c) 38.5cmt
d) 0.1925cnit
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46. If the cell(c) is filled with 5*1C (N) N&SO, the observed resistance was 400 ohm. What is the
molar conductance of N&O,.

19.25 ohrit cn? mole®
96.25 ohrit cn? mole?
385 ohm' cn? mole?

192.5 ohrit cn? mole®

apow

SPACE FOR ROUGH WORK
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VIDYA DRISHTI
www.vidyadrishti.com
11T 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/V13. The block is pushed by a force whose

magnitude may be large, is applied on the block making an angle [ (0° ] 6) mwith
horizontal surface. The interval [, for which block does not move, however large the force may
be

e) 0° | (T
f) 60° | ot 6.

g) 0° | & T
h) None of these

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

1
scale and coinciding vernier division is 7. If vernier constant is %cm , the zero error is

7
e) +—cm
20
5 -Lcm
20
) +Lem
& "0
h) - em
10

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

Gm
e) —_—
r
GmR
f) 2
) 125Gm
& \ 6o

50. A uniform circular disc placed on a rough horizontal surface has initially a velocity and angular
velocity Vg and an angular velocity ¥ as shown in figure. The disc comes to rest after moving
some distance in the direction of motion. Then vy/ 1y 1%

a) 1 .
b) % 30
c) 3/2

d 2

SPACE FOR ROUGH WORK
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A 4 LI

51. The torque ¢ on a body about a given point is found to be equal A3 Lto where is a constant

1 1
Avector and L is the angular momentum of the body about that point. From this follows that
-

dL '
a) Eis parallel to L at some instants of time.

b) the component of L in the direction of A does not change with time

c) the magnitude of L does not change with time

-

d) L 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 v
having a slope of 9 v
8h 1 6—>
g) straight line passing through the origin and
g h
having a slope of E u
—=® > x
h) straight line passing through the origin and o

having a slope of \/%

SPACE FOR ROUGH WORK
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SECTION 11
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 v, 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

V
a) horizontal component of velocity TO

A
b) horizontal component of velocity —2

B

2
V
c) vertical component of velocity JgR - %

d) net velocity \/gR

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

U (r) == 5 where r is the spacing between atoms, and a and b are positive constants.
r r
Then,
12a &
a) The force F(r) on one atom as a function of ris F (r) =—3 —
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 A 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

%(m+M).

m
f) If the force F is applied on the slab, the time after which sliding starts is kg (m +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/s’.
(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.

13.08 m

SPACE FOR ROUGH WORK
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SECTION I11

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.

58.

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 slippingifa=R U

(i) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1

() STATEMENT-1is True, STATEMENT2 is true; STATEMENT2 is NOT a correct
explanation for STATEMENTL

(k) STATEMENT-1 is True, STATEMENT2 is False

() STATEMENT-1is False, STATEMENT2 is true

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

the moon with a speed V./2 where V. 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, STATEMENT2 is true; STAEMENT-2 is a correct
explanation for STATEMENT 1

() STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a correct
explanation for STATEMENTL

(k) STATEMENT-1 is True, STATEMENT2 is False
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() STATEMENT-1 is False, STATEMEND 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.
() STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is a correct
explanation for STATEMENT 1
() STATEMENT-1is True, STATEMENT2 is true; STATEMENT2 is NOT a
correct explanation for STATEMENT
(k) STATEMENT-1 is True, STATEMENT2 is False
() STATEMENT-1 is FalseSTATEMENT-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.

() STATEMENT-1 is True, STATEMENT2 is true; STATEMEN'-2 is a correct
explanation for STATEMENT 1

(j) STATEMENT-1 is True, STATEMENT2 is true; STATEMENT2 is NOT a correct
explanation for STATEMENT1

(k) STATEMENT-1 is True, STATEMENT2 is False

() STATEMENT-1 is False, STATEMEN™ 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

m
that it remains at rest while the spring is elongated by X, X 2 % Let Fraxand Fuin be the maximum

and minimum values of force F for which the block remains in equilibrium. For a particular X, Frax— Fmin
=2 N. Also shown is the variation of F. + Fiin 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) 04

62. The spring constant of the spring is
e) 25N/m
f) 20N/m
g) 2.5N/m
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h) 50 N/m

63. The value of Fp,,if X=3 cm is
e) O
f) 0.2N
g) 5N
h) 1N

SPACE FOR ROUGH WORK
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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 vy. When the bead collides with the cart’'s wall
following questions:

64. The velocity of centre of mass of the bead and the cart is
m
m+M
M
m+M
c) Vv,
d) Zero

a) V,

b) v

65. What is the velocity of the bead after the first collision in the centre of mass frame?
a) Vv,
b) Zero
M
c)
m+M
M
m+M

Yo

d)

VYo

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

a) L
m+M
b) m
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
onit. 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, —)) with a velocity V| and the other bullet

hits the rod at its upper end (at coordinate (0, —L)) with a velocity - V| . 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 5 of the system rod and two bullets just after t =0 is

Vv
a e—
) L
b) ﬂ
4L
Vv
C —_—
) 2L
d) ﬂ
7L
68. The time when the rod hits the point mass M is
2) 2pL
v
5 PL
2v
o PL
\"
d) 7pL
6V
69. The final linear speed of the whole system is
wil
a) —
12
b A
2
Vv
C _—
) 8
d) zero
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