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VIDYA DRISHTI
www.vidyadrishti.com
11T JEE 2010 Test Series 1
MATHEMATICS PART-1I

SECTION I
STRAIGHT OBJECTIVE TYPE

This section contains 9 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 1 1

1. If Zl,Zz,ZSarethreecomplexnumberssuchthat|Zl|=|22|=|z3|= ot
1 2 3

=1, then

|2, +2,+ 2, is
a) =1
b) <1

2 3 4 6
. X2 X X' X
2. If slnl(x——2 +—4 —...}+cosl(x2——2 +—4 —...J:—Z for 0<|X| <2, then X equals

1

a) E

b) 1
1
C) —E
d -1

SPACE FOR ROUGH WORK
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3. For all complex numbers z,, , satisfying |21| =12and |Z2 —(3+4i)| =5, the minimum value of
|2,-2,|is
a) 0
b) 2
c 7
d) 17

4. If a,4a,,...,a,are positive real numbers whose product is a fixed number ¢, then the minimum

value of & +a, +...+4a, , +2a,is
a) n(2c)”
b) (n+1)c”
c) 2nc'"
d (n +1)(2c)1'n

SPACE FOR ROUGH WORK
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. . . Zl - Zg 1_ I\/§ .
5. The complex numbers 7,,Z,, Z, satisfying the relation = are the vertices of the
z,-1,

triangle which is
a) of areazero
b) right —angled isosceles
c) equilateral
d) obtuse —angled isosceles

3
6. Suppose a,b,Carein A.P.and a%,b% c?arein G.P.If a<b<cand a+b+c=5,then the

value of a is
)
2\2

1

b) ——
243
g 11

1
d =-
) 2

SPACE FOR ROUGH WORK
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P
7. Inatriangle PQR, ZR = % .If tan (Ej and tan (%) are the roots of the equation

ax’ +bx+c=0(a=0), then

a) a+b=c
b) b+c=a
c) c+a=b
d b=c

8. The number of ordered pairs (a,ﬂ) ,where a, f € (—7z', 71') satisfying COS(a —,B) =1land

cos(a+,6’)=%is

a) 0
b) 1
c 2
d) 4

9. The number of integral points exactly in the interior of the triangle with vertices (0, 0), (0, 21)
and (21, 0), is
a) 133
b) 190
c) 233
d) 105

SPACE FOR ROUGH WORK
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SECTION 11
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.

10. Statement 1:Ifa, 1, 12,13, b1y bareinAP,a, 142, 3, [-.n_1,b arein G.P.and a,
f, 02,3, l..._1,b arein H.P., where a and b are positive, then the equation {nxz—rnx +0,=
0 has imaginary roots.
Statement 2: If discriminant D < 0, then roots are imaginary.
() 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

11. Statement 1: If the vertices of a triangle are rational points then the centroid, circumcentre and
orthocentre are also rational points.
Statement 2: In a triangle centroid, circumcentre and orthocenter are always collinear.
(@) 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: In a triangle ABC, tan A, tan B are the roots of the equation ab(x’ + 1) = ¢’ where
a, b, c are the sides of the triangle ABC. Then the triangle ABC is a right angled triangle.
Statement 2: A triangle is a right angled triangle if one angle is a right angle.

(@) 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

6 | www.vidyadrishti.com An educational portal for future llTians
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13. Statement 1: If f(x)=g (X3)+ Xh(Xs) is divisible by X* +X+1, then g(1)+h(l) =0.

Statement 2: Any functional relation satisfied by 3 and 3 is always satisfied by 1 too (where 5

is cube root of unity)

(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-1is True, STATEMENT-2 is False

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

SPACE FOR ROUGH WORK
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SECTION I11
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 14 to 16

In a sequence of (4n + 1) terms the first (2n + 1) terms are in A.P. whose common difference is 2, and the
last (2n + 1) terms are in G. P. whose common ratio is 0.5. If the middle terms of the AP and GP are

equal, then

14. Middle term of the sequence is

n_2n+l
a)

2" -1

n_2n+l
b -
) 2" 1
c) n-2"

d) None of these

15. First term of the sequence is
4n+n-2"

2"-1
4n—n-2"

2" -1
2n—n-2"

2" -1
2n+n-2"

2" -1

a)

b)

c)

d)

SPACE FOR ROUGH WORK
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16. Middle term of the GP is

2n
a.
2" -1
b. n-2
2" -1
n
C.
2" -1
d 2n
2" -1

SPACE FOR ROUGH WORK
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Paragraph for Questions numbers 17 to 19

Let A(z,),B(2,),C(z,)be the vertices of an equilateral triangle ABC, such that|21| = |Zz| = |23| =1.A

circle is inscribed in the triangle ABC which touches sides AB, BC, CAat P(z,),Q(z;),R(Z;). S(z)is
any point on the incircle other that P, Q, R.

17. The value of
L2, + L+ 5,0+ L2, + LT+ 27
is
a) 0
b) 3
c) -3
d) None of these

18. |z, — 2| +|z5 — 2| +|zs — 2, is equal to

3J3
a) ——

2

b)

o N

c)

(Co TN N

~[£

d)

Z .
19. —isequal to

) 1£;+i§q

202 2
0 1£;_i§q
202 2

c) 1—\/§i
d) 1+ »\Ei
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SECTION-IV
Matrix Match Type

This section contains 3 questions. Each question contains statements given in two columns which
have to be matched. Statements in Column 1 are labelled as A, B, C and D whereas statements in
Column 11 are labelled as p, g, r and s. The answers to these questions have to be appropriately

bubbled asillustrated in the following example.

If the correct matches are A-q, A-r, B-p, B-s, C-r, C-s and D-q, then the correctly bubbled

matrix will look like the following :

ADOQOOOG
B OO
c®@OO
P[® @O

20. Match the following

Column | Column Il
a | The sequence {&,},i=12,...,nisan p | 324
arithmetic sequence. If
a +a, +a,+a,+a, +a, =81, then
2
2.8 =
i-1
b The sum of all the real roots of the equation qg |3
x—2" +|x—2|-2=0is
C r 4
Value of \l6+\/6+«f6+...up to o is
d If the quadratic equations s 24
x* —11x+a=0and x* —14x+2a =0 have
a common root, then value of a can be

12 www.vidyadrishti.com An educational portal for future llTians
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21. Match column | with column Il

Column | Column I
a | sinsin 10 p |4—m=
b | sin sin5 q |2n-6
¢ | tan ‘tan (—6) r 3n—-10
d |tan 'tan4 s |5-2m

SPACE FOR ROUGH WORK
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22. Match the following

Column | Column 11

a The number of solutions to the systems of equations [x] + p 1
3{y}=3.9and {x} +3[y] =3.4is

b The number sets (x, y, z) of real numbers for whichx+y=2 | q 2
andxy—2z°=11is

¢ | The number of integers for which (4 —x) * ™+ (5—x)°>*+10 | r 3
=4"+5s

d If real numbers x and y satisfy (x + 5) >+ (y —12)* = 14%, s 4
then the minimum value of x> + y’is

SPACE FOR ROUGH WORK
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VIDYA DRISHTI
www.vidyadrishti.com
11T JEE 2010 Test Series 1
CHEMISTRY PART-II

SECTION I
STRAIGHT OBJECTIVE TYPE

This section contains 9 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. For which orbital angular probability distribution is maximum at an angle of 45° to the
axial direction:

(@) deye (b)d  (C)dy  (d) P

2. For the reaction;rpkfAl'B]"gB Y product

a) (p+1) <(1+m)
b) (p+q) > (1+m)
c) (p+q) may or may not be equal to (1+m)
d) (p+q) = (1+m)

3. Molar conductance of BaCl, ,H,SO4and HCI at infinite dilutions are X; ,X, ,X3
respectively. Equivalent conductance of BaSO, at infinite dilution will be :

a) (X1 +Xo T X3)/2
B) (Xi- X, - X3)/2
C) Z(Xl +Xo10 2X3)
d) (X1 +Xo T 2X3)/2

SPACE FOR ROUGH WORK
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4. Which of the following is true for a perfect gas undergoing a reversible process:
(a) (&I 08)
(b) (OHUOP)OUY OT)
(c) (&G3 OT)

(d) All of these

5. Ag'+ e AY E%q =0.8v
Ag(NHy)"+ e ¥ AZNHs )Eer = -0.337
For differentiating aldehyde and 2° alcohol what should be used and why ?
(a) Ag® because it is stronger oxidizing agent so reaction will go to completion
(b) Ag(NH,)* because it is mild oxidizing agent
(c) Ag* because NH; will hinder the oxidation process

(d) Ag* because Ag(NH,)" has negative E° value so it cannot act as oxidizing agent

SPACE FOR ROUGH WORK

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




V“i'}"kpnsﬁt‘ I~ * Founded by IT Kharagpur Students [ ﬁ'a'[ g@‘“

IIT-JEE 2010 1* Test Series, Paper2

6. If a gas follows the equation the equation: P(V-nb)= nRT
At pressure and temperature when V,, = 10b what is compressibility factor

(a) .66 (b) 1.5 (c) 0.9 (d) 1.0

7. Which of the following statement is false?

(@) The graph between Ink and 1/T is a straight line passing through origin and having
slope = -2.303Ea/R

(b) In every irreversible process net entropy must increase .
(c) During isothermal expansion Gi bbds free .energy increases

(d) Decrease in entropy gives the measure of unavailable work .

8. One mole of a diatomic gas is taken through the process PT"=C where n and C are
constant.If the heat capacity of the gas is negative,then the value of n may be :
a. 4

.3
-4
-3

o 0O T

SPACE FOR ROUGH WORK
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9. Identify the incorrect statement regarding inter-halogen compounds CIF; and FCls.
(A) FCI3 is not possible as F does not have vacant d-orbital to allow octet-expansion.
(B) All bond lengths in CIF; are not identical.
(C) CIF3 has umbrella shaped geometry.
(D) Fi Cli Fbond angle is 90°.

SPACE FOR ROUGH WORK
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SECTION 11
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.

10. Statement 1: Sodium ions are discharged in preference to hydrogen ion at a mercury cathode

.Sodium ions are discharged in preference to hydrogen ion at a mercury cathode .
Statement 2: The nature of cathode can affect the order of discharge of cations.
STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct
explanation for STATEMENT 1

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

correct explanation for STATEMENT-1
(f) STATEMENT-1 is True, STATEMENT-2 is False
(g) STATEMENT-1 is False, STATEMENT-2 is true

11. Statement 1: CaCO; is placed in an evacuated vessel enclosed by a piston and heated so that a
portion of it decomposes. If the piston is moved so that the volume of the vessel is doubled
while the temperature is held constant, the number of CO, in vessel increase
Statement 2: The pressure of CO, in the vessel will remain the same

(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

12. Statement 1: There cannot be more than three bonds between any two atoms

Statement 2: pi bonds cannot be formed without any sigma bond between any two atoms.

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

() 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

21 | www.vidyadrishti.com An educational portal for future llTians
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13. Statement 1: For 1s electron if the probability of locating it in a small region dv at r = ag is x then

the probability in a small region at r =2a, will also be x.

Statement 2: Radial distance increases probability of locating an electron in hydrogen like atom

monotonically decreases.

(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 I11
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 14 to 16

Wave function of wave mechanical model of atom can be expressed as the product of two functions,
“the angular part” which depends only on 6 & ¢ (a
only on distance from the nucleus .thus we have

W(r, =6R(0) X(6, 9)
Wis the probability factor. Probathlity of findin

The space in which there is maximum probability of finding an electron is termed as orbital.

Angular part Radial part
X(s) ¥ (1/74m) R(1s) = 2(Z/a)¥%e° ' 2
X(P) = (*s3i/swiem) @ o¥2-0 9)&°! 2 R (

14. For the 1s electron what is the probability density of the electron at the nucleus?

(a) L7 (03 o1k)me)o

15. For the 2s electron in a hydrogenic specie value of X* + Y* + Z* for any point where probability
density is zero.
(a) (2a0/2)*  (b)2ao/z () (a/2)*  (d)ao/z

16. Spherical region within which the probability of finding the electron is 90% when in the ground
state of H atom is given by r="7?
(a) ag (b)1.66a, (c) 2.664a, (d) r will be infinite

23 www.vidyadrishti.com An educational portal for future llTians
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Paragraph for Questions numbers 17 to 19

In the cell Ag|Ag+| | Cu**| Cu containing 1 M Cu** and 1 M Ag" ions, 9.65 ampere current is passed per 1
hour.

17. Select the correct statement:

(i) Ag will be oxidized to Ag" and new [Ag'] =1.36 M
(ii) Ag+ will be reduced to Ag and new [Ag'] =0.64 M
(iii) Cu* will be reduced to Cu and new [Cu*]1=0.82 M
(iv) Cu will be oxidized to Cu2+ and new [Cu®'] = 0.82 M
(A) (i), (iii)  (B) (i), (i) (C) (i), (iv) (D) (ii), (iv)

18. The emf of the cell will [Given log 0.443 = -0.3536]
(A) Increase by 0.01 V
(B) decrease by 0.01 V
(C) Increase by 0.02 V
(D) decrease by 0.02 V

19. Calculate the value of G after one hour. [Given log 0.443 = —0.3536]
(A) 46.71 kJ
(B) 93.41 kJ
(C)—46.71 kJ

(D) —-93.41 kJ
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SECTION-IV
Matrix Match Type

This section contains 3 questions. Each question contains statements given in two columns which
have to be matched. Statements in Column | are labelled as A, B, C and D whereas statements in
Column 11 are labelled as p, g, r and s. The answers to these questions have to be appropriately

bubbled asillustrated in the following example.
If the correct matches are A-q, A-r, B-p, B-s, C-r, C-s and D-q, then the correctly bubbled

matrix will look like the following :
I s

=

2 N o

20. Match the Column | with Column II.

Column | Column Il

a | [BF4] p | Pid back bonding
b | ByHg q | Sp’d

¢ | N(SiH3); r | Sp®

d |[SnCl] ? s | Sp?

SPACE FOR ROUGH WORK
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21. Match the following.

Column | Column 11

a During isothermal reversible expansion p Entropy increases

b | Reversible adiabatic process q Gi bbds enasasgy i n
c Isobaric process r Temperature decreases

d | Any irreversible process s Internal energy changes

22. Match the following

Column | Column |1

a|lA+ B Y C + D; p unit of rate constant possess concentration unit
r = Ky[A][B]

b|A + B Y C + D; q rate constant for the reaction of both the reactants
r = K,[A][B]° are equal

c|A + B Y C + D; r rate of consumption at least one of the reactant is
r =K5[A][B]° equal to rate of formation of one of the product

d|/A + B Y, C + D s If both reactant taken in stoichiometric ratio, half
r =Ks[A][B]° life for both reactants are equal.

SPACE FOR ROUGH WORK
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VIDYA DRISHTI
www.vidyadrishti.com
11T JEE 2010 Test Series 1
PHYSICS PART-II

SECTION I
STRAIGHT OBJECTIVE TYPE

This section contains 9 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.

23. A student measured the diameter of a wire using a screw gauge with least count 0.001 cm and
listed the measurements. The correct listing is
a) 5.7cm
b) 5.76 cm
c) 5.760cm
d) 5.7600 cm

24. A uniform cylinder of radius R is spinning about its axis with the angular speed 5 5 and then
placed into a corner as shown in figure. The coefficient of friction between the corner walls and
the cylinder is equal to A How many turns will the cylinder accomplish before it stops?

2
a) w, R
o &
2
b) w, R
87ug
@y’ R(1+ )
c)
8rug (l+/J )
9 oy R(1+ 1)
8rug (1+ ,u)

SPACE FOR ROUGH WORK
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25. The potential energy (in joules) of a 1 kg particle free to move along the x-axis is given by

2 4
X X
\ (X) = (Z —?j where X is in m. The total mechanical energy of the particle is 2 J. Then, the

maximum speed in m/s is
e) 2
f) 3/M2
g
h) 1/W2

26. A particle falls from a height h on a fixed horizontal plate and rebounds. If e is the coefficient of
restitution, the total distance travelled by the particle before it stops rebounding is

) h 1+¢e?
& 2(1-¢?
h({1-e®
h —_
) 2[1+e2j

SPACE FOR ROUGH WORK
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27. Let F be the force acting on a particle having position vector I and 7 be torque of this force
about origin. Then
a) r-r=0and F-z#0
— ~ m o
b) r-r#0and F-r=
c) r-cr0and F-z#0

d) r-r=0and F-r=0

28. A force F acting on a particle depends on its displacement S as F oc S™ The power delivered
by F will depend on displacement as

e) 82/3
f) 81/2
g S°

h) 8—5/3

SPACE FOR ROUGH WORK
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29. A particle is dropped from a height h. Another particle which was initially at a distance d from
the first, is simultaneously projected with a horizontal velocity u and the two particles just
collide on the ground. The three quantities h, d and u are related by

e) dZzﬂ
29

f) dz_2u2h
g

g) d=h

h) gd®=u’h

30. Two point masses of 0.3 kg and 0.7 kg are fixed at the ends of a rod of length 1.4 m and of
negligible mass. The rod is set rotating about an axis perpendicular to its length with a uniform
angular speed. The point on the rod through which the axis should pass in order the work
required for rotation is minimum, is located at a distance of

e) 0.42 m from mass 0.3 kg
f)  0.70 m from mass 0.7 kg
g) 0.98 m from mass 0.3 kg
h) 0.98 m from mass 0.7 kg

31. A particle is rotated in a vertical plane by means of thread of length | with minimum possible
speed. At the highest point B the thread breaks and the body moves under the gravity and
strikes at C. The horizontal range AC will be

e) | 5

f) 2l -
g) W2l

h) ¢ lal

SPACE FOR ROUGH WORK
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SECTION 11
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.

32. Statement 1: A body is lying at rest on a rough horizontal surface. A person accelerating with

acceleration a| where I is in horizontal direction, observes the body. With respect to him, the
block experiences a kinetic friction.
Statement 2: Whenever there is a relative motion between rough surfaces then kinetic friction
acts.
(h) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is a correct
explanation for STATEMENT 1
(i) STATEMENT-1 is True, STATEMENT-2 is true; STATEMENT-2 is NOT a
correct explanation for STATEMENT-1
(J) STATEMENT-1is True, STATEMENT-2 is False
(K) STATEMENT-1 is False, STATEMENT-2 is true

33. Statement 1: A small ball of mass m secured on a light string rotates with a constant velocity v
on a horizontal smooth table as shown. The kinetic energy of the ball in a coordinate system
stationary with respect to the axis of rotation is constant and equal to % mv®. The kinetic energy
changes with time from zero to 2mv°with respect a coordinate system that moves rectilinearly
in a horizontal plane with velocity v relative to the axis.

Statement 2: Vertical component of weight always acts down the plane whether it is rolling up
or rolling down.

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

35 | www.vidyadrishti.com An educational portal for future llTians
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(i) 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

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

34. Statement 1: Even when the orbit of a satellite is elliptical, its plane of rotation passes through

the centre of earth.

Statement 2: This is in accordance with the principle of conservation of angular momentum.

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

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

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

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

35. Statement 1: It is difficult to move a bicycle with its brakes on.

Statement 2: Sliding friction is larger than rolling friction.

(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

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

SPACE FOR ROUGH WORK
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SECTION I11
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 14 to 16

A bead of mass m =300 g moves clockwise in a gravity free region along a fixed ring of radius R=2 m.
The bead is attached to a spring having natural length R and spring constant k = 10 N/m. The other end
of spring is connected to a fixed point O on the ring. Given AB = 6R/5 and line AB is the diameter of the
ring. Answer the following questions:

36. Speed of bead at A if normal reaction on bead due to ring at A is zero will be
e) 8m/s
f) 12m/s
g 10 m/s
h) 6m/s e
37. The rate of change in speed at this instant will be 6©° \
e) 20m/s’ o) B
f) 24m/s
g) 15m/s’
h) 12 m/s?

38. Suppose the bead was moving in anticlockwise direction. Then speed of bead at A if normal
reaction on bead due to ring at A is zero will be
a) 8m/s
b) 12m/s
¢ 10 m/s
d) 6m/s
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Paragraph for Questions numbers 17 to 19

Figure shows a massless and smooth wheel of radius R on which at a point a mass m is
fixed and a uniform chain of mass 2m is tied to it which passes over the rim of wheel P
and half of its length is hanging on other side as shown in figure.

39. Taking the centre of wheel as origin, horizontally right as x-axis and vertically up as y-
axis, the centre of mass of the chain (excluding the point mass) will have coordinates

 [5-<(52)
o [+(52)

o [ (52)

40. When a slight clockwise jerk is given to wheel, it starts rotating. The speed of the mass m when
it reaches a point P directly opposite to its initial point

a) %ﬂRg

) emol2-3
c) J%?Z’Rg %+%
0 3rmof2-3

41. When the entire chain becomes vertical, tension at its midpoint will be
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a) zero
b) mg
c) 2mg
d) 3mg
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SECTION-IV
Matrix Match Type

This section contains 3 questions. Each question contains statements given in two columns which
have to be matched. Statements in Column | are labelled as A, B, C and D whereas statements in
Column 11 are labelled as p, g, r and s. The answers to these questions have to be appropriately
bubbled asillustrated in the following example.

If the correct matches are A-qg, A-r, B-p, B-s, C-r, C-s and D-q, then the correctly bubbled

matrix will look like the following :

r 5

=

2 N

42. A solid sphere is rolling without sliding on a surface and no force other that force applied by
surface and weight is acting on it. Match the Column | with Column II.

Column | Column 11
a Surface is horizontal p | Translational kinetic energy is greater than
rotation kinetic energy
b Surface is inclined and sphere is coming g | Rotational kinetic energy is greater than
down translational kinetic energy
C Surface is inclined and sphere is going up r Gravitational force performs work equal to
negative of work done by friction
d Sphere is moving in a vertical circle inside a S Direction of friction force keeps changing
large hollow sphere

SPACE FOR ROUGH WORK
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43. A heavy spool of mass M and radii rand R of axel and spool respectively is resting on a rough
surface so that only rolling is possible. An ideal string is wound on the axel. The string is
continuously pulled by a applying a force F. There is no slipping between string and axel. Force

1
of friction is given by f. Assume | = E MR? . Match the following.

r=R/2

Fr= fR for all cases

Column | Column 11

a Force F = Mg is applied to string F p 2( fR— Mgr)
towards left and the spool rolls a= T towards left
without slipping.

b Force F = Mg is applied vertically upwards. q It will roll to left.

©

C Force F = 2Mg is applied at an r a=0, a,, =0
angle [ o with vertical so that line F
of force passes through point of @
contact. ;

d Force F — Mg applied at an angle S a=#0,a,=0
- 0/ |

SPACE FOR ROUGH WORK
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44. A block of mass m is kept on a rough incline surface. The angle of inclination is varied slowly
from 0° to 90°. Match the following

Column | Column Il
a Plot of magnitude of friction versus [ p |-
assuming coefficient of kinetic friction is
equal to coefficient of static friction.
o
b Plot of magnitude of friction versus [ when q p
coefficient of kinetic friction is less than
coefficient of static friction.
)
0=tan™!
C Plot of reaction by the incline on the block r
versus [ .
0= tan™! TR 6
d Plot of acceleration of the block versus | . s
f=tan'p 6

SPACE FOR ROUGH WORK
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