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Physics

(Single Correct Choice Type)

This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which
ONLY ONE is correct.

1. Thermodynamic process is shown below on a P-V diagram for one mole of an ideal gas. If V, =2V;
then the ratio of temperature T, /T is
P/F
1 1
a) — b) — )2 d) V2
@ 5 ) 5 © @
2.

Which of the following is an equivalent cyclic process corresponding to the thermodynamic cycl

given in the figure? where, 1 — 2 is adiabatic.

(Graphs ate schematic and are not to scale)
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One mole of an ideal gas passes through a process where pressure and volume obey the relation
1(Vo )

P=P, 1—5(70) . Here Py and V) are constants. Calculate the change in the temperature of the

gas if its volume changes from V to 2Vj,.



For the P-V diagram given for an ideal gas,

(@) g (b) P (d)

Which of the following shows the correct relationship between the pressure 'P' and density p of an

ideal gas at constant temperature?

N -
(a) © P (b) © P (© ° P (d) © P

An ideal monoatomic gas is confined in a cylinder by a spring loaded piston of cross section

8.0x10°m?. Initially the gas is at 300 K and occupies a volume of 2.4 x 10°m? and the spring is in
its relaxed state as shown in figure. The gas is heated by a small heater until the piston moves out

slowly by a small heater until the piston moves out slowly by 0.1 m. The force constant of the spring

is 8000 N/m and the atmospheric pressure is 1.0x10°N/m?. The cylinder and the piston are

thermally insulated. The piston and the spring are massless and there is no friction between the
piston and the cylinder. The final temperature of the gas will be :

(Neglect the heat loss through the lead wires of the heater. The heat capacity of the heater coil is also

il e

(a) 300 K (b) 800 K (c) 500 K (d) 1000 K

negligible)




10.

11.

12.

Which of the following graphs represent the behavior of an ideal gas? Symbols have their usual
meaning,.

PV

— I l/
(@) =———>7 (b) T (0 ’ (d) T

The volume V of an enclosure contains a mixture of three gases, 16g of oxygen, 28¢g of nitrogen and
44 ¢ of carbon dioxide at absolute temperature T. Consider R as universal gas constant. The pressure
of the mixture of gases is

4RT 3RT 88RT 5RT
(@) v (b) v (©) vV (d) 2V
A coil is placed perpendicular to a magnetic field of 5000 T. When the field is changed to 3000 T in 2
s, an induced emf of 22 V is produced in the coil. If the diameter of the coil is 0.02 m, then the
number of turns in the coil is
(a) 140 (b) 7 (c) 35 (d) 70
A square loop of side 20 cm and resistance 1 Q is moved towards right with a constant speed vy,.
The right arm of the loop is in a uniform magnetic field of 5 T. The field is perpendicular to the plane
of the loop and is going into it. The loop is connected to a network of resistors each of value 4 Q.
What should be the value of v, so that a steady current of 2 mA flows in the loop?

XX X X X X X XX
X X XX X X X X
b4 X X X X
X X X X X XX X
X XX X X X X
el X1 X x X x x X x
e x X xwim R
X X X X X X X
v QA XXX XXX} X
vvvvvvvvvv X X X X X XX X
XX X X X X X
KX X X X X X
X X X XX X
XX X X X X X X X
V—bxxxxxxxxx
(]
) v)
(@) 10“cm/s (b) 1cm/s (¢)1m/s (d) 10° m/s

In a coil, the current changes from —2A to 2A in 0.2 s and induces an emf of 0.1 V. The self
inductance of the coil is

(@) 5mH (b) 4 mH (c) 1 mH (d) 2.5 mH

As shown in the figure, a battery of emf ¢ is connected to an inductor L and resistance R in series.
The switch is closed at t = 0. The total charge that flows from the battery, between t = 0 and t=t,

(t is the time constant of the circuit) is




13.

14.

15.

16.

17.

18.

In simple harmonic motion, the total mechanical energy of given system is E. If mass of oscillating
particle P is doubled, the new energy of the system for same amplitude is

(a) 2E (b) E (©) EJ2 d) E/2

If R is the radius of the earth and the acceleration due to gravity on the surface of earth is
g= n?m /s>, then the length of the second's pendulum at a height h = 2R from the surface of earth
will be

(@) §m (b) §m () §m (d) §m

The measured value of the length of a simple pendulum is 20 cm with 2 mm accuracy. The time for
50 oscillations was measured to be 40 seconds with 1 second resolution. From these measurements,
the accuracy in the measurement of acceleration due to gravity is N%. The value of N is

(@) 8 (b)5 (c) 4 (d) 6

T is time period of simple pendulum on the earth's surface. Its time period becomes x T when taken
to a height R (equal to earth's radius) above the earth's surface. Then, the value of x will be

a) — b) 4 c) - d) 2

@ © © @
In a co-axial straight cable, the central conductor and the outer conductor carry equal currents in
opposite directions. The magnetic field is zero

(a) inside the outer conductor (b) inside the inner conductor
(c) outside the cable (d) in between the two conductors
Match List I with List II.
List-1 List-II
(Current Configuration) (Magnitude of magnetic field at point O)
(A) @ @ By 2“_01[,1+2]
7 7 4nr
(B) L ) [ 5, _tol
4 r

© {r | () | sl )
I .:.ro ; 2nr

D) | —— . = (V) | g, = :—OI [n+1]
T
(@) (A)-(1), (B)-(I1I), (C)-(1V), (D)-(II) (b) (A)-(I1L), (B)-(1V), (O)-(1), (D)-(11)

(©) (A)-(ID), (B)-(D), (C)-(1V), (D)-(I1) (d) (A)-(I), (B)-(1), (O)-(IV), (D)-(1I)



19.

20.

Two insulated circular loop A and B of radius 'a' carrying a current of 'I' in the anti clockwise
direction as shown in the figure. The magnitude of the magnetic induction at the centre will be

mol 2pol V2p,l Mol
(a) e (b) - (9 — (d) oa

A long straight wire with a circular cross-section having radius R, is carrying a steady current I. The
current I is uniformly distributed across this cross-section. Then the variation of magnetic field due
to current I with distance r(r < R) from its centre will be

(a)Bocr2 (b) Bcr (C)Bocl (d)Boc%

(Integer Type Questions)

This Section contains 5 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The
correct digit below the question number in the ORS is to be bubbled.

1.

In the reported figure, heat energy absorbed by a system in going through a cyclic processis __ nJ.

/NP (kPa)

40F----- :
L

0t----

20 40 v(litre)

One mole of a mono atomic gas is mixed with three moles of a diatomic gas. The molecular specific
OL2

heat of mixture at constant volume is ZR J/mol K; then the value of a will be . (Assume

that the given diatomic gas has no vibration mode).

An ac source is connected in given series LCR circuit. The rms potential difference across the

capacitor of 20puF is V.

R=300Q

L=1H C=20uF ‘
)

V = 50v2sin100 ¢ volt



4. A tuning fork resonates with a sonometer wire of length 1 m stretched with a tension of 6 N. When

the tension in the wire is changed to 54 N, the same tuning fork produces 12 beats per second with it.

The frequency of the tuning fork is Hz.
5. A square loop of edge length 2 m carrying current of 2 A is placed with its edges parallel to the x-y

axis. A magnetic field is passing through the x-y plane and expressed as EzBO(1+4x)ﬁ, where

By =5T. The net magnetic force experienced by the loop is N.

Chemistry

(Single Correct Choice Type)

This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which
ONLY ONE is correct.

1. Decreasing order towards SN 1 reaction for the following compounds is:
fCI fCI fCl Cl
NO, OMe Cl
A) (B) © (D)
(@@A>C>D>B (b)B>D>C>A (A>B>C>D (dD>B>C>A
2. The correct order of pK. values for the following compounds is:

OH

OH OH OH
N NO,
(B) ©

A ()
(@C>A>D>B  (b)B>A>D>C ) B>D>A>C (d)A>B>C>D



Given below are two statements: One is labelled as Assertion A and the other is labelled as Reason

R.

)

NN

Reason R: Zn — Hg/HCl is used to reduce carbonyl group to — CH: — group.

N

Assertion A: can be easily reduced using Zn-Hg/HCl to ~ Cl

In the light of the above statements, choose the correct answer from the options given below:
(a) A is true but R is false

(b) Both A and R are true and R is the correct explanation of A

(c) A is false but R is true
(

d) Both A and R are true but R is not the correct explanation of A

CHs CHs
—
Br Br
NO,
(X) (Y)
In the above conversion of compound (X) to product (Y), the sequence of reagents to be used will be:
(a) (i) Br2(aq) (ii) LiAIH, (iii) HsO* (b) (i) Bry, Fe (ii) Fe, H* (iii) LiAIH4
(c) (i) Fe, H~ (ii) Br2 (aq) (iii) HNO: (iv) H3PO2 (d) (i) Fe, H* (ii) Br2 (aq) (iii) HNO: (iv) CuBr

The most stable carbocation for the following is:

NH, NH, NH, NH,
® ®
®
®
(A) (B) © (D)

(@) A (b) C () D (d) B
The CI - Co — Cl bond ang]le values in a fac- [Co(NH3)3Cls] complex is/are:
(a) 90° (b) 90° & 120° (c) 180° (d) 90° & 180°



7. Match List I with List II:

List-I (Complexes) List-II (Hybridisation)
(A) | [Ni(CO)4] L. sp°
(B) | [Cu(NH3)4 1% I1. dsp?
(©) | [Fe(NH;)s > 1L sp3d?
(D) | [Fe(H,0)( 1> Iv. d%sp®
(a) A-L B-II, C-1V, D-1I (b) A-11, B-I, C-1II, D-1V
(c) A-11, B-I, C-1V, D-III (d) A-1, B-II, C-11I, D-IV
8. Which of the following reaction is correct?
(a) 4LiNO;g BEIN,)§ 2O +2N,04 +Oy (b) 2LiNO5 i>2N£;1NOZ +0O,
(c) 2LINO3——2Li+2NO, +O, (d) 4LiNO;g i>2Li20 +4NO, +0O,
9. Boric acid is solid, whereas BF; is gas at room temperature because of

(a) Strong Van der Waal's interaction in Boric acid
(b) Strong covalent bond in BF;
(c) Strong ionic bond in Boric acid

(d) Strong hydrogen bond in Boric acid

10. Formulae for Nessler's reagent is:

(a) Hgl> (b) KoHgls (c) KHgls (d) KHgol>
11. KMnO,4 oxidises I™ in acidic and neutral/faintly alkaline solution, respectively, to

(@) 103 &103 (b) I, &IO3 () I, &I, (d) 103 &1,

12. Benzyl isocyanide can be obtained by :

CH-Br CHZ NHCH3
2 CH,NH, cHel CH,0Ts
_ACN _ _CHCl, R
“AQKOH ™ Q-
(A B)

Choose the correct answer from the options given below :

(@) Aand D (b) Only B (c)Band C (d) Aand B



13.

14.

15.

Match List I with List II

List-1 List-11

cl CH,
A. ©+CH3CI Na @ L. Fitting reaction

Cl
B @ " Q Q I Wurt.z Fitting
> reaction

N*,CI- cl
C. @ Cu,Cl, 1. Finkelstein reaction
e +N,
D. | CH5Cl+Nal —CyHsI+NaCl IV. Sandmeyer reaction

Choose the correct answer from the options given below:

(@ A-1,B-LC-1V,D-1II (b)A-1V,B-1I,C-1II, D -1
(c)A-1II,B-1,C-1V,D -1 (d)A-1I,B-L C-1II, D-1V

Which of the following compounds would give the following set of qualitative analysis?

(i) Fehling's Test : Positive

(if) Na fusion extract upon treatment with sodium nitroprusside gives a blood red colour but not

prussian blue.

N N N N
[\}m [ Yoo [ Yo [ >
@ O (b) N © S @ s e
To inhibit the growth of tumours, identify the compounds used from the following :
A.EDTA B. Coordination Compounds of Pt
C. D - Penicillamine D. Cis - Platin

Choose the correct answer from the option given below:

(a) Band D Only (b) Cand D Only (c) A and C Only (d) A and B Only



16.

17.

18.

19.

20.

Which of the following is correct order of ligand field strength ?

(a) CO<en<NHj;<CyOF <52 (b) NH; <en <CO<S?~ <C,0%~
(©) $%7 <C,0F <NHj <en<CO (d) S*~ <NHj; < en < CO < C,032
For OF, molecule consider the following :

A. Number of lone pairs on oxygen is 2. B. FOF angle is less than 104.5°.
C. Oxidation state of O is —2. D. Molecule is bent ' V ' shaped.

E. Molecular geometry is linear.

Correct options are:

(@) A, C, D only (b) C, D, E only

(c) A, B, D only (d) B, E, A only

In the wet tests for identification of various cations by precipitation, which transition element cation
doesn't belong to group IV in qualitative inorganic analysis ?

(a) Ni2* (b) Zn2 (c) Co2* (d) Fes*

Identify product A and B:

CHs;
dil KMnO4 CrO3

g
?f |

I I
() A:OHC-CH,-CH,-CH,-C-CH; B:HOOC-CH,-CH, -CH, —-C—CH,

(d)

Glucose molecule reacts with X number of molecules of phenyl hydrazine to yield osazone. The

D

value of X is

(@) Two (b) One (c) Four (d) Three



(Integer Type Questions)

This Section contains 5 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The
correct digit below the question number in the ORS is to be bubbled.
1.

The number of electrons involved in the reduction of permanganate to manganese dioxide in acidic

medium is

A trisubstituted compound 'A’', C10H120: gives neutral FeCls test positive. Treatment of compound
'A' with NaOH and CH3Br gives Ci1H14O,, with hydroiodic acid gives methyl iodide and with hot
conc. NaOH gives a compound B, CioH120.. Compound 'A' also decolorises alkaline KMnOy. The

number of m bond/s present in the compound 'A' is

3. Number of compounds from the following which will not dissolve in cold NaHCO; and NaOH
solutions but will dissolve in hot NaOH solution is

==
o _H OH
ledeulien
OH 0 0 0
gor
HC™ “cn,

A short peptide on complete hydrolysis produces 3 moles of glycine (G), two moles of leucine (L)

H o

and two moles of valine (V) per mole of peptide. The number of peptide linkages in it are

5. The number of chiral carbon in one molecule of a-D-glucose is



Mathematics

(Single Correct Choice Type)

This Section contains 20 multiple choice questions. Each question has four choices (a), (b), (c) and (d) out of which
ONLY ONE is correct.

1.

cosO sin0

Let 0 :% and Az{ } Jf B=A+A4, then det(B):

—sin® cos0
(a) is zero (b) is one (c) lies in (2,3) (d) lies in (1,2)

If a, b, c are non - zero real number and if the system of equation

(@a-D)x=y+z, (b-D)y=z+x, (c-D)z=x+Yy, hasanon- trivial solution , then ab+bc+ca equals:

(a) a+b+c (b) abc () 1 (d)-1
For the system of linear equations

2x—-y+3z=5

3X+2y—-z=7

4X+5y+az=p

Which of the following is NOT correct?
(a) The system has infinitely many solutions for a=-5 and p=9

(b) The system has a unique solutions for a=-5 and p=8
(c) The system has infinitely many solutions for a=-6 and p=9
(d) The system is inconsistent for a=-5 and p=8

Ds50-r . .
The value of 3 Cy isequal to:

r=0

51 30 51 30 50 30 50 30

(@ C,-7C, (b) 7C, +C, © C,-7C, (d) " Ce-"Cq
3200

If {p} denotes the fractional part of the number p, then S [ is equal to :

1 3 7 5

= b) 2 Z d) 2
@ OF © OF

is true

(@) ap>7Vvnx1 (b) a, <7Vnx1 (c) ap <4Vnx1 (d) a, >3vVnx1

2. "G"C; isequal to
s
3

2n
(a) 22n _ ZnC (b) 22n—1 _ 2n—lCn » (C) 22n _% C (d) 2n -1 + anlCn

2

n n

The radius of a circle, having minimum area, which touches the curve y=4—-X“ and the lines,
y=|x]| is

(@) 2(~2-1) (b) 4(v2-1) () 4(+2 +1) (d) 2(~2+1)



10.

11.

12.

13.

14.

15.

16.

17.

The eccentricity of an ellipse whose centre is at the origin is > If one of its directrices is Xx=—4 ,

3
then the equation of the normal to it at (1, > ] is :

(@) 4x—-2y=1 (b) 4x+2y=7 (c) x+2y=4 (d) 2y—x=2
cosO isin® T 5 |a b . ) o
If A= . ,(9 =—) and A" = , where i=v-1 , then which one of the following is
isin® cosO 24 c d

not true?

2 2 .2

(a) 0<a’+b°<1 (b) a>—d*=0 (©) a2 —b2= (d) a®—c?=1

1

2
Let k be an integer such that the triangle with vertices (k,—3Kk),(5,k) and (—k,2) has area 28 sq.
units. Then the orthocentre of this triangle is the point :

3 3 1 1
o3 o -3 0(23) o(2-)

x2+x Xx+1 x-2

If [2x2 +3x—-1 3x 3x-3 —ax—12, then‘a’is equal to :
X2 +2x+3 2x-1 2x-1

(a) 12 (b) 24 (c)-12 (d)-24

A man X has 7 friends, 4 of them are ladies and 3 are men. His wife Y also has 7 friends, 3 of them
are ladies and 4 are mean Assume X and Y have no common friends. Then the total number of ways
in which X and Y together can throw a party inviting 3 ladies and 3 men, so that 3 friends of each of
Xand Y are in this party, is :

(a) 468 (b) 469 (c) 484 (d) 485

Let A and B be any two 3x3 symmetric and skew symmetric matrices respectively. Then which of
the following is NOT true?

(a) A*-B* isa symmetric matrix (b) AB—BA is a symmetric matrix
(c) B° —A® is a skew-symmetric matrix (d) AB + BA is a skew - symmetric matrix
3 13
(1+x)2 —(1+2xJ
If x is so small that x° and higher powers of x may be neglected , then T may be
1-%)2
approximated as
3.2 3.2 3 - X 3 -
a) 1-—x b) 3x+—x c) ——X d) ———=x
@ 1- (0) 3x+ © - @ 5

The number of symmetric matrices of order 3, with all the entries from the set {0,1,2,3, 4, 5, 6,,7, 8,
9},is:

(a) 6" (b) 9" (©) 10° () 10°

If the vertices of a hyperbola be at (-2, 0) and (2, 0) and one of its foci be at (-3, 0) , then which one of
the following points does not lie on this hyperbola?

(a) (4,415) (b) (~6,2410) (0) (6,5v2) (d) (2V6,5)



18.

19.

20.

This Section contains 5 Questions. The answer to each question is a single digit integer ranging from 0 to 9. The

The set S={1,2,3,......... ,12} is to be partitioned into three sets A,B, C of equal size. Thus
AUBUC=S, AnB=BNC=ANC=¢ . The number of ways to partition S is

12! 12! 12! 12!

= b) —— d
(41)* ® (4n* 7 a3 @ 31(4n*

(@)

Let x:(8\/§ +13)13 and y=(72 +9)°. If [t] denotes the greatest integer <t, then
(@) [x]+[y] is even (b) [x] is odd but [y] is even
(c) [x] and [y] are both odd (d) [x] is even but [y] is odd
The number of 6 €(0,4n) for which the system of linear equations
3(sin30)x—y+2z=2

3(cos20)x+4y+3z=3

6X+7y+7z=9

Has no solution is :

(@) 6 (b) 7 ()8 (d)9

(Integer Type Questions)

correct digit below the question number in the ORS is to be bubbled.

1.

The number of matrices of order 3x3, whose entries are either 0 or 1 and the sum of all the entries is

a prime number , is .

If the system of linear equations 2X—3y=y+5, ox+5y=B+1, where a,B,yeR has infinitely many

solutions, then the value of |9a+3[3+5y| is equal to

Some couple participated in a mixed doubles badminton tournament. If the number of matches
played, so that no couple played in a match , is 840, then the total numbers of persons who

participated in the tournament, is ...
2

30
Let o> 0 be the smallest number such that the expansion of [x3 +%] has a term Bx,BeN. Thena

is equal to.

Let A(1,0),B(6,2) and C(% , 6) be the vertices of a triangle ABC. If P is a Point inside the triangle
ABC such that the triangles APC, APB and BPC have equal areas, then the length of the line

segment PQ, where Q is the point (—% , —%) ,1s
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PHYSICS
(d) _ 6. (b)
From P-V diagram, PV2 = constant .. A=8x10°m% T,=300K
. _ -3 3
ideal gas equation, PV = nRT Vi=24x107 m |
From ideal gas eq 1 Ax=0.1m, }
- 1 =
r v2 ! k=8000N/m B
For,n=1; Pec—; =constant or TeV P=1x10°N/m
v 14 F o kx
1 Pressure, P= —= a
Vi .
or 2 =(ﬁ)’ or 2= /";,—1 =\2 (Given V,=2V)) Vo=V, + AAx =24 x 107 + (8 x 107 x 0.1)
L\ hLoyW V, =32 %107 m’ )
(b) P2=P1+kﬂ=105+M=2x105 N/m® (i)
In process 2 to 3, 1 A 8x107°
Pressure is constant — Isobaric P PV, PV
In process 3to 1, From ideal gas equation, L
Volume is constant - Isochoric s 2 T,
Also it is given that, process 1 — 2 is 10°%2.4x107°  2x10°%3.2%x107°
adiabatic. v 00 - .
So, onl)f option (b) gives correct = T,=800K z
explanation.
(b) 7. (d) | o
For one mole of ideal gas . For ideal gas, the relation between pressure (P),
PV=RT o -(0) volume ( V), number of moles (1), absolute temperature (7)
Diﬁ'erentlat;;g equ;x;:on (i) wrt. V is PV = nRT. So, the graph for PV oc T is a straight line
vE —p— with positive slope.
or P+ v R P P
1V, ¥ B ,(-2))_,dT 8. (d)
or PD 1-—| — +V —?%Vs— ——Rd—V 6
AV Number of moles of O,, n, =—=0.5mole
i i )\ fi
Total change in temperature by changing volume from Number of moles of N, n, =2 1 mole
Vyto 2V, A 28
T 2V, 2 PV 44
1 1.V 1{ 15V, ] — —
=1 iplo ==|pv-= Number of moles of CO,, 7, =—=1mole
de-R‘_{[PﬁzPavz)dV RV ) » M=y
' ° . L ° Total number of moles, n = n; + 1, + n,
R(T, - T;)=F,(2V, -V)——PVE(‘———] : 5
L 51) e 02y, W, Nown=0.5+1+1==moles
AT="2kV, (nRT) (5 RT
4R Now, PV = nRT, P = ) (—)(—]
(© v LNV
Here, PV = constant, so given process is 9. (d)
iss)t}l:e.nnal ii;;] temperatm_'e is constant. Pressu.re at point As, induced emf, €= %19
1 is higher than that at point 2. So, correct option is (c). Flux, ¢ = NBA t
(d) a5 (B,-B)
. - ? =-NA— g=—NA—
Ideal gas equation, PV = nRT Thus, £ a
As temperature is constant )y N XX (001 x2000 o 22xX2x7
m : B B —4 3
PV = constant = P— = constant , P « p (for given m) 2 22X10°77 %210
= N=70

p
So, the graph will be a straight line having positive slope.

10.  (b)

Resistance between Pand Q=4Q+1Q =5 Q-
Current, [=2mA; Emf,e=5x2x10%=10x 103V
Also, induced emf, € = Blvy; 10 x 102 =5 x 20 x 1072 v,

V= Lm/s =1cm/s
100



11.

12.

13.

14.

15.

16.

(@)
Given:dit=02s,e=01V
Change in current in a coil, di=2 - (-2) =4 A

e—Ld—:>01 L>< ;L=5mH

dt

(d) 17.

In case of charging, i=i,(1 - e")
t, t
where T=L/R=1,. So, charge q= Iidt = J-io(l—e_”tf )dt
S0 0

t
€ ¢ —tit _EI: ~t/t ]’f

=—|(l—¢ "e)dt =—|t+te ¢
va( ) rL € 0

£ —t It -0

:E[{tc-'-tce )—(0+te }]

€ —1 e 4 & L el
=—[(t, +t,e Y-t ]=—te =—x—; g=—r
R[(‘ e Itl=ple = Xy eR?
(b)

Total mechanical energy of spring mass system
is given by,
1o
TE= 3 kA

Iz is independent of mass, so T.E. will remain same.

(d)
R,=R,g=m*"h=2R,I=1m
Let the length of second’s pendulum be I',
PO S S
(h+R? (3R 9
re !
£

So,as Tissameas2s

1 r I |I'x9 N |
—=|= = |[-=/— =2 V=—;=-m
g 4 g g 9 9

2 2
As T=21:\/Z o BEE g=#
g g T

Thus, the percentage error in ‘g’ is

& xlOO——AI—JL—x100+g><100

Here, | 28 x100 (02+2X1)x100—1+5 6%
P 20 40

So,N=6

(d)
Time period on earth’s surface = T, height, h = 2
Let the new period be T".

() sl =4
g=s R+h =& R+R 4

18.

As, time period, T =< i

el

T'=2T
So,x=2

Amperian loop
Given that, the central conductor and the outer conductor
carry equal currents in opposite direction, thus, i, = f,.
Using Amperes circuital law,
(#Bdt =M Ienclused
For any point, outside the cable, i.qoea =71 =1, = 0
ie, $Bdl=
Therefore, magnetic field is zero only outside the cable
$ince i, ueq is zero only outside the cable. In other

cases, like inside the outer conductor, inside the inner
conductor and between the two conductor, magnetic
field will be constant as the applying current is the one
that passes through-the inner conductor only.

(d)

(A)-(1IT) T
B, (due to circular coil) @
Wo 21 Mol I I
B =-2.=="0
an r 2r
Now magnetic field due to straight wire
w2t ol
2Tanr 2mr
Hol Wl },101[ 1]
By =B —B=2 -0 =T {;__
T T e 2 2r T
T~
Bm:&(n_l)® @
2r\ = ®
®-0 20
_Ho
B="2.-0 [©)
V4 r
_ ko @l }LQ B _ Mol Io
Tun 4 O35 Tany

" I[l 1] %I[Z }\\
= B,+B,= ~| = —|= —+1
Bue=B, + By + By T 1:+1+ o N

T
}LOI(ZJrTE)
B, =—0-| %
net 4r R

(©-av) @,
Q

Mo ml _ Mol :
B =0,B,= 40 —=e i L
B="lg ©

4nr
Wl 1] pel(m+1)

Bm=Bz+BS+Bl=?|:1+E]:—4;w—®
(D)-(ID) ® o
B,=B,=0 i ®

‘wg ml B! ©
Bne!:Blzuin‘i = Bnet:_

AT r 4r

(A)-(1ID), (B)-(1), (C)-(1V), (D)-(ID).



19.  (d)

Magnetic field induction due to loop A at the
centre Ois

!
2a

Magnetic field induction due to loop B at the centre O is

ol
By ="

B

B, and By are perpendicular to each other, therefore,

the resultant magnetic field induction at centre O is,

2 2
I I I
o) (] -

Ba

_ Mot
= B
20.  (b)
Let the current density per unitareais /] =—
Current on area tr is I ﬁ .
) 2 =
According to Ampere’s law, 1,
r? Bolr
Bx2nr=p,—— ; B=—2— = Beer
oz 2nR? >
Integer Type
1. (100)

In the given cyclic process, dU= 0

40 -20
So,dQ=dW; dW =ma’ =1:><( )><10‘3 x?xm3
20%20
dW=dQ=nx =20—:EI=10011:}

100. (17258) : Temperature, T=27°C=300K,n=1
Work done in isothermal process, W =nRT In %
W=1><8.3x3001n§- !
W =83 x 300 x0.6931 = 1725.8 ] = 17258 x 107! |

2. (3

Degree of freedom of mixed gas, f = mhtmfy

f_1x3+3x5_f_9 oty
1+3 77 2
2
Now, CV:f o =(3)

=R, Cy==R="2R = a=3
27V Ty 4 ¢

3. (50)

In the given series LCR circuit,
Resistance, R = 300 Q
Inductance, L = 1H
Capacitance, C = 20 uF = 20 x 10°°F
RMS value of voltage, E,,; = 50V

Frequency of source, f = inq Hz (:@=2nf=100Hz)
Now, inductive reactance, X; = wL = 2mfL
X,=2nx EQ><1=100s’2
T

Capacitive reactance,
c :lz—l—t—-—-l——_‘g=5009
oC 2nfC 100x20%10

The expression for effectiveimpedance in the LCR circuit s,

z= R +(Xc- X, )

Substituting the values in above expression,

Z =(300)* +(500-100)" =500 Q

Thus, rms current in the circuit is

E s 50V _

7z = 5w0a "

The rms potential difference across the capacitor
=1, % Xc=0.1%500 = 50V

Irms =

L (©
I=1m, T=6N,T'=54N,b=12
Let the frequency be f.
1 |T
f‘E\E
1 6 1 54
o S nave T T aw
f:
—fj—=3 = f,=3f,
And,f,-fi=12 =3fi-fi=12
fi=6Hz
5. (160)
B=B0(1+4x)iC I=2m
By=5T
B(X=0)=BO:5T Fy 1> F,
B'(x=2)=9B,=45T i=24
F =ilB=2%x2x5=20N

F,=ilB'=2x2x45=180N x=0 x=2
Net force, F, - F, =180 - 20 = 160 N



CHEMISTRY

1.

o

b
cl cl cl Cl
NO; OMe Cl
1)

(—M) (+M) -

b>d>c>a
C
Acidic strength « (-M, -H, - 1)
1

oL

(+M.+H.+1)
OH OH OH OH
/N\ NO2
(=M)
M) (tH)
PKa « —— strength
Acidic

A order of acidic strength: c>a>d>b
Orderof PKa:c<a<d<b

b
C

CHs CHs CH; CH; CHs

Fe/HCL Br, {as.) HNO, HSPOZ
Br Br  Br Br Br Br
NO» NH:z NH: N>ClI

b
a
HsN C|:.l Cl

3 -

\C'O/ (90°)
N7 1 e
Hi:N

a

Complex Hyloridisation
(A) Ni(CO)4 sp?
(B) [Cu(NH;)4]* dsp?
(C) [Fe(NH3)s] ™ d?sp?

(D) [Fe(H,0)] ™

sp*d?



10.

11.

12.

13.

14.

15.

16.

d
4 LINO3; —— 2 Li2O + 4 NO»+0O»
d
Due to strong hydrogen bonding present in boric acid, boric acid present in solid form.
b
Nessler’s reagent
K.HgL + KOH
b
2 KMnO4+10I" + 16H" — 2Mn**+8H,0+5L

neutral/faintly alkaline sol™

2 I\lll()"+I_+HaO — 2 MnO>+20H +10;

CH>-Br CHLNC

&

CH,—NH, CH,NC

CHCls
Aq. Kon
a

(A) +CHCL NNa @ Wurtz fittig reaction
@ +2Na —> " fittig rxn

=
NoCl

@ CH-Cl» @ N>  sandmeyer 1xn

D) C.H;Cl+Nal — C.H;I+NaCl Finkelstein rxn

fehlmg test gives positive result for aliphatic aldehyde While sodium nitroprasside gives blood
red

color with S and N.

So Na+N+C+S — NaSCN (Sodium thiocyanate)

SCN- +Fe3* — [Fe(SCN)]2* Ferric thiocyanate (Blood red color)
Confims presence of N and S

a
Cis plating
C 1\ /NH3

C 1/ \NH3

is used as Anticancer agent
C

order of ligand strength

S27< C,07 <NH;s<en<CO



0]

TN

2 lpe in ‘0’
bond angle 102°
bent/V shape

18. d
Zn*2, CO*2, Ni*2, IVth group
Fe+3a = I1Ird group

19. b
Integer Type
1. d
CHO C‘H=NNHC(,H5
H—C—OH C=NNHC¢H;
HO—C—H ye, HO—C—H
+ 3C¢Hs—NH—NH; ——
H—C—OH H—C—O0H
H —(‘J —OH H _(lj —OH
CH,OH CH,0H
Osazone of glucose
2. 3

AH*+MnO, +3e~ — MnO»+2H,0
3. 4

OH

@—o CH = 0 + C:H,(Both group can be present)

(CioHi2 Q2) (or)

OH
@—aCH: OH + C = C-CH: (Both group can be present)

(C1oH1z O2)
OH OCH,
NaOH
CH=0+ C:H CH ? CH =0+ CsHy
OH OCH,

+ CgHsNH, + NH; + HOH

cmomc:cfcn_:o—@ % @_.cmomc_c_cm
3

o
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