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(i) This question paper consists of three parts i.e.,
Physics, Chemistry and Mathematics, each having
five sections.

(i) Section-l: This section contains 16 multiple choice
questions, which have only one correct answer.
Each question carries +2 marks for correct answer.

(i) Section-ll: This section contains 7 multiple choice

questions based on assertion-reason type, which
have only one correct answer. Each question carries
+2 marks for correct answer.

(vi) Section-V: This section contains 3 questions. Each
question has two matching Columns. Column-I has
four entries (A, B, C, D) and Column-Il has four entries

questions, in which more than one answer may be (P, Q, R, S). Each entry in Column-I may match with
correct. Each question carries +4 marks for correct one or more entries in Column-Il. Each question
answer. carries +4 marks for correct answer.
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SECTION-I : SINGLE ANSWER TYPE

This section contains 5 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE is correct.

1. Two point charges q and —q are placed in uniform electric field E, at a separation d as shown. If both of the
charge particles are at equilibrium, then

E
_—
—q. q
d d
_
_
q q
d = d =
@ e = @ 4neyE,
2q q
d= d=
@) nggEy @ 2me By

V,
2. For the RC circuit shown, switch ‘S’ is closed at time t = 0. Potential across capacitor is 2 attimet= to.

Value of tg is
T
VO—_l_— 1rC
(1) RCIn(3) (2) RCINn(2)
3) RCIn[%) ) RCIn[gJ
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3. A charge particle (g, m) is projected with velocity v,i in uniform magnetic field B =B,j. If the particle is

projected from the origin, then trajectory of particle would be

ki
N
Vol
(1) Straight line (2) Circular in X-Z plane
(3) Circular in X-Y plane (4) Circular in Y-Z plane
4. Current (I) flowing through a conductor varies with time (t) as | = a — bt, where a and b are positive

constants. Charge flown through the conductor till current changes its direction, is

a® 2a’
1) ™ (2 5

a’ a’
3 % (4) 5

5. For a series LCR circuit shown, the current through the circuit is

R X, =2R Xc=R

N
N
V = Vsin(wt)
Mo gin[ot—® ot n
Q) 2R sm(wt 4] (2) b sm(mt+4j
oY/ T V, . T
(3) \EOR sm(cot—zj 4) \EOR sm[cot+zj

SECTION-II : MORE THAN ONE ANSWER TYPE

This section contains 2 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
MORE THAN ONE answer may be correct.
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6. For the circuit shown, initially capacitor C is charged to potential 5 V and capacitor 2C is neutral. Switch ‘S’ is
closed at time t = 0.

c 2¢
S
[l
| | I
+ -—
| |
|1
15.:V
. . . .35 . . . .25
(1) Final potential across capacitor C is ?V (2) Final potential across capacitor C is 3 \
. . : .10 . . . . 20
(3) Final potential across capacitor 2C is ?V (4) Final potential across capacitor 2C is 3 \%
7.  For the circuit shown, switch ‘S’ is closed at time t=0
30
/
1ov_[ ea ]S
L=1H
(1) Initial current through 3 Q is zero (2) Initial current through 3 Q is %A
. .15 ) .5
(3) Currentl attimet=In2sis vy A (4) Currentl attimet=In2sis 2 A

SECTION-IIl : PARAGRAPH TYPE

This section contains a paragraph. Based upon this paragraph, 2 multiple choice questions have to be answered.
Each question has 4 choices (1), (2), (3) and (4), out of which ONLY ONE is correct.

Paragraph for Q. Nos. 8 & 9

Charge Q is distributed in spherical region of radius R in such a way that volume charge density (p) varies with
radial distance (r) as p = ar®, where a is positive constant.

8. Value of constant a is

Q 5Q
@ 4nR° @ 4nR°

6Q 3Q
3 57R® (4)4nR5
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L. . R .
9. Electric field at distance E from center, is

Q 2 —3Q
16meoR? 32ng,R?

@ — @) _Q
32ng R? 8meoR?

SECTION-IV : ASSERTION-REASON TYPE

This section contains 1 Assertion-Reason type question, which has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE is correct.

10. A : When two coils are wound on each other, the mutual inductance between the coils is maximum.
R : Mutual inductance does not depend on relative orientation of the coils.
(1) Both (A) and (R) are true and (R) is the correct explanation of (A)
(2) Both (A) and (R) are true but (R) is not the correct explanation of (A)
(3) (A)is true but (R) is false

(4) (A)is false but (R) is true

SECTION-V : MATRIX MATCH TYPE

This section contains 1 Matrix Match type question, which has 2 Columns (Column-1 and Column-Il). Column-I
has four entries (A), (B), (C) and (D), Column-ll has four entries (P), (Q), (R) and (S). Match the entries in
Column-I with the entries in Column-II. Each entry in Column-lI may match with one or more entries in Column-II.

For each entry in Column-I, tick the boxes of all the matching entries in Column-Il. For example, if entry (A) in
Column-I matches with entries (P) & (S) in Column-II, then tick the boxes (P) & (S). Similarly, tick the boxes for
entries (B), (C) and (D).

P QR S
Al OO ]
B..] [ 1 [

cOOdO
p.L] ][
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11 Two point charges are placed on the x-axis are shown in Column-I. Column-II gives x-coordinate of the point
where electric field due to these charges is zero. Match the entries of Column-I with the entries of Column-II.

Column-| Column-II
(0,00 (2,0
=
(A) q 0 xm) (P) | x=1.0m
q 4q Vo
—_ 00— —_
® | 0’0 (3,00 x(m) Q) | x=-20m
. e R) |x=2.0
© (O,'O) 9q x'(m) (R) | x=20m
T 9 -
® | oo @0 xm (S) |x=30m

| CHEMISTRY |

SECTION-I: SINGLE ANSWER TYPE

This section contains 5 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE is correct.

12. Compounds may have magnetic behaviour based upon the arrangement of electrons in it. Predict the
magnetic behaviour of Cu*, Fe** and MnO respectively.

(1) Paramagnetic, paramagnetic, diamagnetic (2) Paramagnetic, paramagnetic, anti-ferromagnetic
(3) Diamagnetic, diamagnetic, anti-ferromagnetic (4) Ferromagnetic, ferrimagnetic, anti-ferromagnetic

13. Consider the following curves.

$1 atm

Vapour
Pressure

Temperature ——»
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Lines A and B represent the variation of vapour pressure of binary solutions A and B with temperature.
Solutions A and B contain same solvent and solute. Identify the incorrect statement.

(1) Solution B contains more percentage by mass of solute
(2) Both solutions A and B have equal composition of solute
(3) Tais the boiling point of solution A
(4) Tgis the boiling point of solution B
14. Consider the following reaction.
KCIO;—— KCI + O,

Which one of the following compounds is used as a catalyst for the given reaction?

(1) MnO (2) MnO,
(3) Mn,O, (4) MnOg3

15. Which one of the following is the correct order for electronegativity of group-16 elements?
(1) O>S>Po (2) S>Te>Se
(3) Te>Po>Se (4) S>Po>Te

16. Consider the Mn™ ion which is light pink in colour in aqueous phase. Identify the incorrect statement about
Mn™,
(1) Thevalue of x =2
(2) The value of CFSE for the given ion in complexes is zero in presence of weak field ligands

(3) Magnetic moment is zero

(4) The value of E"\’W(xﬂ) xS Positive

SECTION-II : MORE THAN ONE ANSWER TYPE

This section contains 2 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
MORE THAN ONE answer may be correct.

17. ldentify the complexes which obey Sidgwick effective atomic number (EAN) rule.

@ Fecpd  (cpis ) (2) [Cr(CsHe)

(3) [Cr(NO).] (4) [Fe(CO)(NO).]
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18. Identify the ions which give a soluble product in the presence of excess of aqueous KCN.
(1) Ag’ (2) Pb™
(3) cu* (4) cd*

SECTION-III : PARAGRAPH TYPE

This section contains a paragraph. Based upon this paragraph, 2 multiple choice questions have to be answered.
Each question has 4 choices (1), (2), (3) and (4), out of which ONLY ONE is correct.

Paragraph for Q. Nos. 19 & 20

Consider the gas phase reaction A — 5B + 2C occurring at a constant temperature in a fixed volume container.

The variation of pressure with time is given as

Time (s) 0 100 0

Ptotas (MMHQ) 100 200 700

The reaction follows first order kinetics.
19. Identify the correct statement.
(1) Initially only A was present
(2) Initially only A and B were present
(3) All A, B and C were present initially in equal amount
(4) Only B and C were present initially

20. The rate constant of the reaction (in s’l) is

1) - n2 O
100 6 1005
1 5 6
3) L 2) 100In
® 200M% @ 5

SECTION-IV : ASSERTION-REASON TYPE

This section contains 1 Assertion-Reason type question, which has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE is correct.
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21. A Colour of a complex depends upon both nature of metal ion and nature of ligand.
R : Magnitude of CFSE depends upon both nature of metal ion and nature of ligand.
(1) Both (A) and (R) are true and (R) is the correct explanation of (A)
(2) Both (A) and (R) are true but (R) is not the correct explanation of (A)
(3) (A)is true but (R) is false
(4) (A) is false but (R) is true

SECTION-V : MATRIX MATCH TYPE

This section contains 1 Matrix Match type question, which has 2 Columns (Column-I and Column-Il). Column-I
has four entries (A), (B), (C) and (D), Column-II has four entries (P), (Q), (R) and (S). Match the entries in
Column-I with the entries in Column-II. Each entry in Column-lI may match with one or more entries in Column-II.

For each entry in Column-I, tick the boxes of all the matching entries in Column-Il. For example, if entry (A) in
Column-I matches with entries (P) & (S) in Column-II, then tick the boxes (P) & (S). Similarly, tick the boxes for
entries (B), (C) and (D).

P QR S
Alvl 10 ]
B. ][] ][]

c.JO0O O
p..J 1] []

22. Column-l contains concentration cells and Column-II contains Egg; or Ece. Match Column-I and Column-II.

. 2.303RT
[HA and HB are weak acids] (Use, 2.303RT = 0.06)
Column-| Column-II
(A) | Pt|H,| HA || H" | H, |Pt (P) |0
2am OIM - OIM g
Ka=10"
(B) | Pt|H,| HA || HB | H, |Pt (Q) | 0.13V
1atm 0.1M 0.01M 1atm
Ka=10"° K,=107°
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(©) | Pt|H,| HB || H* | H, |Pt (R) | -0.06 V
2am 00IM  O.IM g
Ka=10"
(D) | Pt|H,| HA || HB | H, |Pt (S) | 018V
2 atm 107°M 0.01M 5 4im
Kq=10"° K,=107°

| MATHEMATICS |

SECTION-I : SINGLE ANSWER TYPE

This section contains 6 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE is correct.

23. Let A=1{1, 2, 3}. Arelation A — A be defined as R = {(1, 1), (1, 2)}. The minimum number of elements that
shall be added to R to make it equivalence is

(1) Zero 2 1
(3 2 4) 3

| x=1]—x

24. Let a function is defined as f(x) = , then

(1) Domain of f(x) is R
(2) f(x) is differentiable atx =1
(3) f(x) is non-differentiable at x =1

(4) f(x) is discontinuous atx =1

25. Let f(x)=|sin2x]|+|cosx |, then f(gj equals

(1) 1 (2) g
B 3
©®) 1+— @ -1-=>
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26. The x-intercept of tangent to y = tanx at (g 1) is

1
a = @ 3
1 1
® 43 @ 43
cotx
27. dx equals
J-*\/SiﬂX a
2 -2
1 +C 2 +C
@) Jsinx @) Jsinx
-2 2
3 +C 4 +C
) COS X ) Jcosx
1
28. _[|x3—x|dx equals
-1
11 1
(1) " (2) 3
1 11
3) 3 (4) "

SECTION-II : MORE THAN ONE ANSWER TYPE

This section contains 3 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
MORE THAN ONE answer may be correct.

29. The area (in sqg. units) bounded by the curve y2 = 4x, x-axis and x = 1 is greater than (given, y > 0)

1 2
@ 3 2 3

(31 (4)
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2
30. The set of value(s) of x for which f(x) = x2 —x+1 is monotonically increasing, is
X“+x+1

(1) xeR (2) x € (—o,-1)

(3) x e (1, x) (4) xe(-1,1)
31. |If Az[z 1} then

4 3
(1) det(A™)is 2 (2) det(adj(A)) =2
a1 . 1
(3) det(A™) s> (4) det(adj(A)) = >

SECTION-III : PARAGRAPH TYPE

This section contains a paragraph. Based upon this paragraph, 2 multiple choice questions have to be answered.
Each question has 4 choices (1), (2), (3) and (4), out of which ONLY ONE is correct.

Paragraph for Q. Nos. 32 & 33
The radius of a sphere is increasing at the rate of 4 cm/s. Then

32. The rate by which its surface area increases, when r =5 cm, is

(1) 80% cm?/s (2) 1007 cm?/s

(3) 160% cm?/s (4) 400% cm?/s
33. The rate by which its volume increases, whenr =5 cm, is

(1) 80m cm?/s (2) 100w cm®/s

(3) 160% cm?/s (4) 400% cm®/s

SECTION-IV : ASSERTION-REASON TYPE

This section contains 1 Assertion-Reason type question, which has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE is correct.

34. A: tan(tan*x)=x, Vx eR.
R : Domain of tan"'x is R.
(1) Both (A) and (R) are true and (R) is the correct explanation of (A)
(2) Both (A) and (R) are true but (R) is not the correct explanation of (A)
(3) (A)is true but (R) is false
(4) (A)is false but (R) is true

Space for Rough Work
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SECTION-V : MATRIX MATCH TYPE

This section contains 1 Matrix Match type question, which has 2 Columns (Column-I and Column-II). Column-I
has four entries (A), (B), (C) and (D), Column-Il has four entries (P), (Q), (R) and (S). Match the entries in
Column-I with the entries in Column-II. Each entry in Column-lI may match with one or more entries in Column-II.

For each entry in Column-I, tick the boxes of all the matching entries in Column-Il. For example, if entry (A) in
Column-I matches with entries (P) & (S) in Column-II, then tick the boxes (P) & (S). Similarly, tick the boxes for
entries (B), (C) and (D).

P QR S
A7l 10 ]
B. ][] [J[]

c.JO0O O
p.. ] ][] [

35. Match the entries of Column-I with those of Column-II.

Column-| Column-II
/2 +-2020
Sin X . T
A) | The value of dx is P) | =
*) £ sin?%% x + cos?9% x P2
(B) | The x-coordinate of point of minima of
Q=
f(X)=4x% —nx+1is 4
T T
(C) | The value of determinant of matrix | 1 1 | is (R) %
3 2
T
The value of sin"—+cos™——tan "1 is 5
(D) | The value of si 145 1‘/25 11 ® | g
aua a a
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