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Class - X1l & XIII
Date 28-12 - 2009 Duration : 3 Hours Max. Marks : 240
PAPER - |
INSTRUCTIONS
A. Question paper format:
1. The question paper consists of 3 parts (Chemistry, Mathematics and Physics). Each part has 4 sections.
2, Section ! contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its answer,
out of which only one is correct.
3. Section Il contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its answer,

out of which one or more is/are correct.

4. Section 1ll contains 2 groups of questions. Each group has 3 questions based on a paragraph. Each question
- has 4 choices (A), (B), (C) and (D) for its answer, out of which only one is correct.

5. Section IV contains 2 questions. Each question has four statements (A, B, C and D) given in column | and five
statements (p, q, r, s and t) in Column Ii. Any given statement in column | can have correct matching with one or
more statements(s) given in column Ill. For example, if for a given question, statement B matches with the
statements given in q and r, then for that particular question, against statement B, darken the bubbles corre-
sponding to q and r in the ORS.

B. Marking scheme:

6. For each question in Section | you will be awarded 3 marks if you darken the bubble corresponding to the
correct answer and zero mark if no bubble is darkened. In case of bubbling of incorrect answer, minus one (-1)
mark will be awarded.

7. For each question in Section ll, you will be awarded 4 marks if you darken the bubble(s) corresponding to the
correct choice(s) for the answer, and zero mark if no bubble is darkened. In all other cases, Minus one (-1)
mark will be awarded.

8. For each question in Section lll, you will be awarded 4 marks if you darken the bubble(s) corresponding to the
correct answer and zero mark if no bubble is darkened. In all other cases, minus one (-1) mark will be awarded.

9. For each question in Section 1V, you will be awarded 2 marks for each row in which you have darkened the
bubble(s) corresponding to the correct answer. Thus, each question in this section carries a maximum of 8
marks. There is no negative marking for incorrect answer(s) for this section.
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1) Gravitational Constant
2) Universal Gas Constant
3) Boltzmann’s Constant
4) Stefan’s Constant
5) Velocity of light in vaccum
6) Planck’s Constant
7 Rydberg Constant
8) Atomic mass unit
9) One electron volt
10) Mass of electron
) Charge of an electron
12) Mass of proton
13) Mass of neutron
14) Wein’s constant
15) Permittivity of free space
16) permeability of free space
17) Universal Gas Constant
18) Boltzmann’s Constant
19) Velocity of light in vaccum
20) Planck’s Constant
21) Rydberg Constant
22) Atomic mass unit
23) One electron volt
24) Mass of electron
25) Atomic mass
26) - € e
27 - € e
28) 7 e
29) - € e
300 - P e
<,.-c> MOTION i

(Where Faith Counts the Success)

Useful Data

G
R
k

Q

6.67 x 10" Nm?%kg?

8.31 Jmol"'K-*

1.38 x 10-2 JK-

5.67 x 10® W/m? K*

3 x 10 m/s

6.63 x 10 Js

1.097 x 10" m™

931 MeV

1.6 x 1071°]
0.00055u=9.1 x 103" kg
1.6 x 1071°C
1.67x 107 kg ¢
1.00866 u

0.29 cm K.

8.8 x 102 F/m
4 x 107" H/m
8.31 Jmol'K™!
1.38 x 10= JK~!
3 x 108 m/s

6.63 x 10 J s
1.097 x 10" m™
931 MeV

1.6 x 10°J
0.00055u=9.1 x 10" kg
24

56

31

12

7

or 0.0821 lit atm mol'K!
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MATHEMATICS

SECTION -1

Straight Objective Type
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), for its
answer, out of which ONLY ONE is correct. '

1. Let 3, b, & be three non - coplanar vectors such that volume of the parallelopiped formed by these vectors is 1/4.

Now, if any vector d is represented as,

d=A(axDb)+p(b xc)+v (S xa). Theni+ pu+vequals:
(A)d.(a+b+¢) (By2d .(a+b+¢) (C)8d.(a+b+¢c) (D)4d.(3a+b +¢)
2 2
2, Minimum radius of circle which is concentric with ellipse )2(—5 +—1y€ =1 so that all normals of ellipse are intersect or
touch the circle, is
(A)1/2 (B)4 (C)1 (D) can’'t be determined
tanx cotx
s t dt
3. For allvaluesof x € | 0, = |, I—dt + _[ 5 has the value :
2 1+12 t(1+1%)
1/e /e
(A)0 (B)1 (C)e (D)-1
4. If 1, » and »? are cube roots of unity represented on the complex plane by the points A, B and C respectively. If P,

Q and R are the centroids of AOAB, AOBC and AOAC respectively then the area of APQR is

1 1 1 1
A Tas ®) T2 (©) Tiaa ©) 735
5. If a variable line has its intercepts on the co-ordinate axes e, &', where g, -2— are the eccentricities of a hyperbola

and its conjugate hyperbola, then the line always touches the circle x2 +y?2 =r2, wherer=

(A) 1 - (B)2 (C)3 (D) can not be decided

(SPACE FOR ROUGH WORK)
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6. Therange of the function f(x) = log (2~ loga (16 sin? x + 1)is
(A) (~, 1) (B) (=, 2) (C) (o, 1] (D) (-, 2]
7. Using the graph of x In x for x > 0 which of the following must hold good for positive real numbers a, b, and ¢
a+b+c)*0*e a+b+c)?Pe
(A)a b co 2 [ ) (B) a*bb c° < ( i
3 3
a+b+c a+b+c b a+b+c
(C)aabbc°s( +3+ j (D)a*’b"c%&(a+ +C]
3
8. A, 4l =3,IB,,l ==1and|C,, | = + 2 then |2ABC| =
(A) 23,6 (B) 23, (-6)- (C)2(-6) (D) none of these

SECTION-II

Multiple Correct Answers Type
This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its
answer, out of which ONE OR MORE is/are correct.

9. Let f(x) = x + sin x. Let area of the region bounded by y = f(x), x-axis from x = n to x = 2x be A,, area bounded by
y = ' (x) and x-axis from x = = to x = 2n be A, area bounded by y = f(x) and y = x from x = n to x = 2n be A, and
area bounded by y =f* (x) andy = x from x =n to x = 2n be A, then

(A)A, =A, (B)A,=A, (C)YA, >A, (DA, +A, <A,
10. Which of the following functions is not defined at x = 0 and has non-removable discontinuity at the origin ?
1
A )= — B) f(x) = tan"’ — C)fx) = = D) f(x) =
A fx)= — - (B)f(x) =tan = (C)x)= =7 ( )(X)—le|
142X ex +1

(SPACE FOR ROUGH WORK)
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1.

12,

|

Three equal circles of radius unity touch one another. Radius of the circle touching all the three circles is :

w2 el B 0 T2

Two real numbers, x & y are selected at random. Giventhat 0 < x < 1; 0 <y < 1. Let A be the event that
y2 < x; B be the event that x> <y, then :

1
(AYP(ANnB)= 3 (B) A & B are exhaustive events

(C) A& B are mutually exclusive (D) A & B are independent events

SECTION -I1I

Linked Comprehension Type
This section contains 2 groups of questions. Each group has 3 multiple choice questions based on a paragraph.
Each question has 4 choices (A), (B), (C) and (D) for its answer, out of which ONLY ONE is correct.

13.

14.

15.

Paragraph Ques. No. 13 to 15

Consider a triangle having vertices at the point A(2e™4), B(2e'"™'2) and C(2e5"1?), Let the incircle of AABC touches
the sides BC, CAand AB at D, E and F respectively which are represented by the complex number Z o Zo» Z;in order.
If P(z) be any point on the incircle, then

AP? + BP2 + CP? js equal to

(A) 12 (B) 15 (C)16 (D) —2;

1 1
Re (“+—“+—] is equal to
e f

1 1
(A) J2 (B) ﬁ (C)—f (D) none of these

If the altitude through vertex A cuts the circumcircle of AABC at Q then the complex number representing Q is

—(1+1i)

(A) ~V2(1+) (B)=(1+1) © 7 0) -5 (1+)
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16.

17.

18.

Paragraph Ques. No. 16 to 18

Inthe equationA+ B + C + D + E = FG, where FG is the two digit number whose value is 10F + G and letters A, B,
C, D, E, F and G each represents different digits. If FG is a large as possible and a five digit number is made using
letters A, B, C, D, E, F, G (repetition not allowed) then

Probability that number made is divisible by 5

A) — (B) 3 C) 4 D f th

( )7 7 ( 7 (D) none of these
Probability that number made is divisble by 3

1 2 3
W7 ®7 ©7 7

Probability that number made is divisible by 4
1 2 , 3 4
A 7 (B > © 3 (0) =

SECTION -1V

Matrix-Match Type
This section contains 2 questions. Each question contains statements given in two columns which have to be
matched. The statements in Column | are labelled A, B, C and D, while the statements in Column Il are labelled
p, g, I, s and t. Any given statement in Column | can have correct matching with One OR More statement(s) in
Column Il. The appropriate bubbles corresponding to the answers to these questions have to be darkened as
illustrated in the following example If the correct matches are A-p, s and t; B-q and r; C-p and g’ and D-s and t; then
the correct darkening of bubbles will look like the following.

q r s
@@@
@OG
@OE
@O®

OO~

Slelelo

(SPACE FOR ROUGH WORK)
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19. Column Matching

Column -1 Column -1l
1
(A) Evaluate ﬁ x~t|. cos n t dt where ‘X' is any real number (P) 5
; i
i In+2(n=10+3(n-2)+....+n.1
limit . 2
(B) e 00 22232 2 has the value : Q) 2/n
dy y 1
2 3 - Do = = -
(9] X2, y3=(x+y) Ix X then n (R) >
(D) The roots of the cubic equation (z + « 8)° = a® (o = 0), (S) J3
represent the vertices of a triangle of sides of length M - 2/n?
20. Column Matching
Column - | Column - II
10 X| X+—
(A) Jxe dx is equal to ([x] denotes the integral part of x) (P) 0
10
(B) The maximum number of normals to y? = 4ax Q) 1
which touch the hyperbola x? - y? = a?is
©) Circle on any focal chord of parabola y? = 4ax as diameter cuts the (R) 2
parabola again at points with parametertand T then tT is
10
(D) The number of real roots of the equation Z(x -rn®=0is (S) 3
r=1
(SPACE FOR ROUGH WORK)
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PHYSICS

SECTION-1I

Straight Objective Type
This section contains 8 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D), for its
answer, out of which ONLY ONE is correct.

21. A particle of mass m is acted upon by a force F = t2 - kx. Initially the particle is at rest at the origin. Then
(A) Its displacement will be in simple harmonic (B} Its velocity will be in simple harmonic
(C) Its acceleration will be in simple harmonic (D) None of the above

22. A uniform rod of mass M and length L lies radially on a disc rotating with
angular speed o in a horizontal plane about its axis. The rod does not _— s
slip on the disc and the centre of the rod is at a distance R from the
centre of the disc. Then the kinetic energy of therod is :

2 12 2

(©) %}-mmzL2 (D) None of these

23. A uniform circular conducting ring of radius a and resistance R is brought into a region of uniform constant magnetic
field B directed perpendicular to the plane of the circle with a constant velocity v such that finally whole ring is inside
the field. Initially the ring was in a region of no magnetic field.

®_.9

(A) Heat generated in the process does not depend on the velocity of the ring.
(B) Heat generated does not depend on resistance of the ring.

(C) Total charge flown does not depend on radius of the ring.

(D) Total charge flown in the loop in the process does not depend on v.

(SPACE FOR ROUGH WORK)
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24,

25,

26,

27,

28.

Aplanet of mass m and radius r is surrounded by an atomosphere of constant density. The atmosphere consists of
an ideal gas of molar mass M and its thickness (radial) is h (h <<r) from the surface. The temperature of the
atmosphere on the surface of the planet is [R = universal gas constant]

mGMh 2mGMh 3mGMh 4mGMh
Rr2 (B) Rr2 (C) Rr2 (D) RrZ

A source of sound initially at rest moves with constant acceleration of 5 m/s? towards a stationary observer which
is at initial distance of 1000 m. If the original frequency is 900 Hz then the frequency detected by the observer at
t=6secis

(A) 990 Hz (B) > 990 Hz (C) <990 Hz (D) Indeterminate

Consider two arbitrary decay equations and mark the correct alternative (s) given below
(i) 2°U—>n+2°U (i) 2°U > p+2°Pa
Given M(Z°U) = 230.033927 u, M(32°U) = 229.03349 u

m, = 1.008665u, m_ =1.007825, 1 amu =931.5 MeV.
(A) Only decay (i) is possible (B) Only decay (ii) is possible
(C) Both the decays are possible (D) Neither of the two decays is possible

STATEMENT -1 :On aT -V graph (T on y-axis), the curve for adiabatic expansion would be a monotonically
decreasing curve.

because

STATEMENT -2 : The slope of an adiabatic process represented on a T - V graph is always positive.

(A) Statement - 1 : is True, Statement - 1 is True; Statement-2 is a correct explanation for Statement - 1

(B) Statement - 1 : is True, Statement - 1 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.

When an AC source of emf e = E sin (100 t) is connected across a
circuit, the phase difference between the emf e and the current i in the

T
4

possibly only of R-C or R - L or L - C series, find the relationship
between the two elements.

circuitis observed to be —, as shown in the diagram. If the circuit consists
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(A)R=1kQ,C =10 pF (B)R=1kQ, C=1pF
(C)R=1kQ,L=10H (D)R=1kQ, L=1H
(SPACE FOR ROUGH WORK)
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SECTION-II

Multiple Correct Answers Type
This section contains 4 multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) for its
answer, out of which ONE OR MORE is/are correct.

29,

30.

A particle is executing SHM between points —-X and X, as shown in figure - I. The velocity V(t) of the particle is
partially graphed and shown in figure - Il. Two point A and B corresponding to time t, and time t, respectively are
marked on the V(t) curve.

AVZ 3

Figure-| a Figure-ll

(A) Attime t,, itis going towards X .

(B)Attime t,, its speed is decreasing.

(C) At time t,, its position lies in between =X and O.

(D) The phase difference A between points A and B must be expressed as 90° < A¢ < 180°,

v

The diagram shows part of an evacuated tube in which a stream +

of electrons from an electron gun passes between a pair of parallel Deflecting voltage }

large deﬂe.cting plates. The vertical disp!ac_ement of the eIeF:tron Electron path l

beam as it leaves the parallel plates is x (Do. not consisder ~ ‘,,//x
gravity and the electron enters the deflecting region parallel to >

the plates) | ' T

Which one of Ato D below will change the diéplacement x of the Accelerating l _

beam as it leaves the parallel plates ? voltage

(A) increasing the accelerating voltage - (V) *

(B) increasing the deflecting voltage
(C) increasing the distance between the electron gun and the deflecting plates
(D) increasing the distance between the two deflecting plates

(SPACE FOR ROUGH WORK)
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