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PHYSICS

Section A : Objective Type Questions

1. A cylinder of mass 1 kg is given heat of 20000 J at
atmospheric pressure. If initially, temperature of the
cylinder is 20°C, then work done by the cylinder
will be (Given that specific heat of cylinder
=400 J kg~'°C, coefficient of volume expansion
=9x1075°C™, atmospheric pressure =10° N/m? and
density of cylinder 9000 kg / m?)

() 0.027  (b)0.05J (c)0.08)J (d)0.1J

»

In a double slit experiment, a glass plate of refractive
index 1.5 of thickness 7 is introduced in the path of
one of the interfering beams of wavelength A. The

position of central maxima has got shifted by %Q

then what would be the thickness of plate ?
(a) 4\ (b) 2A () A (d)3A

3. The wavelength of first line of Balmer series of
hydrogen atom is AA. The wavelength of this line of a
double ionised lithium atom (Z =3) is

A

A A
(a) > (b) 5

A
c) — d) —
( 3 (d) T
4. 10 resistors, each of resistance R are connected in
series to a battery of emf £ and negligible internal

resistance, then those are connected in parallel to the

same battery. If /, and /g be the current drawn by
the battery in parallel and series combination, then
(a) I, will become 10 times of /
(b) 1, will become 100 time of /
(c) I will become 10 times of 7,
d1,=I

5. A block of wood weighs 12 kg and has a relative
density 0.6. It is to be in water with 0.9 of its
volume immersed. What weighs of a metal is
needed, if it is attached below the wood? (Relative
density of metal is 14)
(a) 7 kg (b) 6.5 kg

(c) 8kg (d) 16 kg

6. If the velocity v of a particle moving along a
straight line decreases linearly with its
displacement s, from 20 ms ™" to a value
approaching to zero at s =30 m, then acceleration
of the particle at s =15 m, is

20 m/s

!

v

30 m

5—>

2 2 2 2
(a) ‘; ms - (b)— ry ms 2 () —Oms‘2 (d)—g)ms‘2

. Lol
7. If the least count of a vernier scale is 5 times of

main scale division, then the number of division on
vernier scale that coincide with 4 divisions on main
scale is

(a) 4 (b) 10

8. A body of mass 5 kg is placed on earth’s surface. If
this body is taken from earth’s surface to a height 4,
where & = 4R, the change in gravitational potential
energy will be
(a) 25%x10%J
(c) L5x10%]

9. The force acting on a body in SI unit is 65 N. In a
certain unit in which the unit of length is 20 cm, unit
of mass is 30 g and the unit of time is 15 s, the
numerical value of force acting on the body is
(a) 126500 (b) 165200
(c) 125600 (d) 2437500

For a medium with permittivity € and permeability ,

the refractive index of medium would be (1, and €
refer to permeability and permittivity of vacuum)

(a) HE/P o€ (b) HoEo /He

Gy R (@ [Fofo
ne

Ko €o
11. A batsman hits a ball as shown in the figure and
starts running to catch it. By what speed, he should
run so that he could catch the ball?

(c)8 (d) 11

(b) 15%10°7
(d) 25%10°]

10

-~ R=10m
_ v="
<.~
|
(a) 4m/s (b) 5m/s
(c) 10 m/s (d) 15m/s

12. Which of the following statement is correct ?
(a) Periodic motion is necessarily an oscillatory motion
(b) Every oscillatory motion is SHM
(c) Oscillatory motion may be periodic (without
resistive forces)
(d) None of the above
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13. In a photoelectric effect experiment, the graph of
stopping potential V' versus frequency of light is
shown in the figure.

As the intensity of light decreased,
A

1 B

0
A
(a) the angle O remains constant
(b) the point 4 shifts towards left with same angle ©.
(c) the point A4 shifts towards right with angle greater
than 6
(d) the straight line 4B becomes a curve.

14. Assertion The amount of work done in the
isothermal expansion is greater than work done in
the adiabatic system for the same final volume.

Reason In the adiabatic expansion of a gas,

temperature and pressure both decrease due to

decrease in internal energy of the system.

(a) Both Assertion and Reason are correct and Reason
is the correct explanation of Assertion.

(b) Both Assertion and Reason and correct but Reason
is not the correct explanation of Assertion.

(c) Assertion is correct but Reason is incorrect.

(d) Assertion is incorrect but Reason is correct.

15. Statement I For a massless string, the tension has
the same magnitude at all points throughout the
string.

Statement I The direction of tension on a body is
away from the point of contact and on a pulley, is
towards the point of contact.

Choose the correct option

(a) Statement I is true but Statement II is false.

(b) Statement I is false but Statement I is true.

(c) Both the Statements are true.

(d) Both the Statements are false.

16. Match the Column I (Molecule type) with Column II
C,/1Cy) for ideal gases and select the correct
answer from the codes given below.

m'('?(i)lumn I Column Ii
A. Helium (He) L, 7/5
B. Chlorine (Cl,) rigid 24 9/7
C. Oxygen (0,) non-rigid 3 4/3
D. Water (H,O)rigid 4. 5/3
Codes
A B 2G D A BriGeD
@4 a2 aong ®) 3.4 - 2
(©)-2i. 3 -4 (d)-4:'=2.2:158

17. In the following digital circuit, what will be the
output ¥, when the input (4, B) are (0, 1), (0, 0),
(1 1), (1,0) 2

A
Y
B
(2)0,0,1,0 (b) 1,0, 1,1
©1,1,1,1 (d)0,0,0,0

18. A uniform chain has a mass m and length /. It is

held on a frictionless table with (é—)th of its length

hanging over the edge. The work done in just
pulling the hanging part back on the table is
mgl mgl mgl mgl
(a) = b) —= -e d) —=
12 ) 36 © 12 s 6

19. An electron and a proton both have same kinetic
energy and enter into a magnetic field. If 7, and ¥y
is the radius of curved trajectory of electron and
proton, then
@r,>r,

®)r, = I
©r,<r,

(d) None of these
20. 1. If four equal charges g are placed on the vertices of
a square, then the electric field at the cenire of
square is zero.
II. Electric field inside a uniformly charged spherical
shell is non-zero constant.

III. The electric potential outside a uniformly charged
non-conducting solid sphere is inversely
proportional to the distance.

Which of the following statement(s) is/are correct ?
(a) Both I and 11 (c) Both I and III
(b) Both ITand I~ (d) Only I1I
Section B : Numerial Value Type Questions

21. An electric dipole is placed in uniform electric
field of intensely 2 x 10° N/C at an angle of 30°. It
experiences a torque of 4 N-m. If the length of
electric dipole is 2 cm, magnitude of charge on the
dipole is found to be x X107 C. The value of x is

22, A thin convex lens of focal length f is put on a plane

mirror as shown in figure. When an object is kept at a
distance a from the lens mirror combination, its image

. a. " ..
is formed at g in front of the combination. The value

of a is nf, then what is the value of »?

/;;;/ 77

B
|
A

f——a——
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23. The charge flowing through a resistance R varies with

24.

25.

. 2
time ¢ as O = at — bt°, where a and b are positive

a"R

constants. The total heat produced in R is H = s
6b

the value of nis ...... :

An L-C-R circuit as shown in the figure is connected
to a voltage source V. whose frequency can be
varied. The frequency, at which the voltage across the
resistor is maximum, is ......Hz.

24H 15Q

2uF

A_@ e ot

Vac =V sin ot

A person of mass 50 kg is standing at the centre of a
circular disc platform of mass 160 kg rotating about
its axis at 10 rpm. The person now starts moving

towards extreme point of the disc platform, then the

rotational speed of circular disc platform is % rad/s.

The value of x is ......... ’

CHEMISTRY

Section A : Objective Type Questions

1. Choose the correct option(s) for the following
reaction sequence

T

(i) Hg*", dil.H,SO,
(ii) AgNO;, NH,OH

(iii) Zn-Hg, conc. HCI

(i) SOC, pyridine
(ii) AICIy

Zn-Hg conc.HCI
£ R

TEST PAPER

Identify the products formed O and S.

26.12.2024

2. What are the products formed when xenon
hexafluoride (XeF, ) reacts with oxide of silicon?
(a) XeO; + SiF, (b) XeOF, + SiF,
(c) XeF, + SiO, (d) XeSiO, + SiF,

3. Choose the incorrect statement.

(a) Glucose exists in two different crystalline forms,
o-D-glucose and B-D-glucose.

(b) o-D-glucose and B-D-glucose are anomers.

(c) Cellulose in a straight chain polysaccharides made
up of only B-D-glucose units.

(d) Starch is a mixture of amylose and amylopectin,
both contain unbranched chain of o-D-glucose
units.

4. The bond order and magnetic property of acetylide
ion are same as that of

() 03 (b) 0,

©N;  ()NO*

5. The transformation occurring in Duma’s method is
given below:

CZH7N+(2x+§)Cuo e 00 +§ H,0
Z
+—N, +(2x +X)Cu
2 2

The value of yis
(@5 ®6 (7 (d)8

6. Which of the following will produce two different
carbonyl compounds on ozonolysis of X, out of
which one is acetone and another produces
diastereomer on reduction with LiAIH,?
(a) 2,3, 4-trimethylhex-2-ene
(b) 2,3-dimethylhex-2-ene
(¢) 3,4 -dimethylhex-2-ene
(d) 2,2-dimethylhex-2-ene

7. If conc.HCI followed by H,S is added to aqueous
solution containing ions such as AI**, Ni**, Fe3*,

Ca® and Cu?*. Then, how many cations will be

@ o= precipitated during this reaction.
(@1 (b) 2 (©3 (d) 4
8. One mole of an ideal gas at 800 K, undergoes two
reversible process, I followed by II, as shown below
5 If the work done by the gas in the two processes are
same, the value of InV5/V, will be,
HOOC
i 2550 f------- . @)
U i
7 ® 4‘,
O 750 ¢ : (p3.V-
Bcedeal il el il AR
®2:V2) ik
) 9=
OH
SUK 'mol™)
OH
(a) 10 (b)7
(©)19-5 (d) 2-30
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9. For the reactions, Br v
A+K,CO, +air =% Band B +Cl, —> C @I@ @
(pink coloured) C C—=H
Which of the following is correct? |
(a) 4 is black Bi, O3, B is green coloured KBiO,, C is
pink K ,MnO,. i
(b) A4 is green FeCO,, B is yellow K,CrO,, C is pink I Br
K,Cr,0;.
(c) A is black MnO,, B is yellow K,CrO,,C is pink CH, —Br
Cr, 0s. CH,==CH
(d) 4 is black MnO,, B is green K,MnOy,, C is pink 1 v
KMnO,. (@) IV>1>11> 11 (b) I>1IV>II>1I

10

Consider the following reaction,

(@] OH
HC1 : :
—
Cl
@) OH

Which of the following statement is correct for the
given example?

(a) Itis an example of 1, 2-addition of HCI followed by

tautomerism.
(b) It is an example of 1, 2-addition followed by
reduction,

(c) Itis an example of 1, 4-addition followed by

tautomerism.
(d) Itisan example of 1, 4-addition followed by
oxidation.
11. Match List I with List II.
T List II
_ (Reaction) (Reagents)

B ACannizza;girearc;t?i&h oL Br,/NaOH
II. NaNO ,+ HX/CuX

B. Clemmensen
R e,
C. Sandmeyer reaction III. CHCl,, NaOH/H;0*
~1V. Zn-Hg/HCI

7D Hofman;{
_ degradation

Choose the correct answer from the options given
below.

(a) A-IIL, B-1V, C-I, D-II (b) A-III, B-IV, C-II, D-I
(¢) A-II, B-III, C-IV, D-I (d) A-II, B-III, C-I, D-IV

12, All of the given substrates undergoes Sy 1 reaction.

Choose the correct order for decreasing regarding
Sy 1reaction.

(c) I>1I>T1> 1V (d) I>TI>1V> 11

13. A cyclic compound X having molecular formula
C;HO is treated with Tollen’s reagent does not
produce any colouration. When treated with NH,OH
it produces a compound Y. What will be the product
Z when it is treated with H,SO,?

0 0
| ece

(a) CH;—C—ONH,  (b) CH,—C—OCH,
0

(c) CH, —c—1|\J~ CH, (d) CH,CH,—C—NH,
H

14. Which of the following is incorrect about
tetraamminedithiocyanato-S cobalt (I1I)#ris(oxalato)-
cobaltate(III)?

(a) It is a chelating complex and show linkage isomerism.
(b) It shows optical isomerism.
(c) It shows geometrical isomerism.

(d) The formula of the complex is,
[Co(SCN), (NH; ), ] [Co(0x)s ]

15. At 298K, the standard reduction potentials are 1.51V
for MnO;[Mn?*, 1.36 V for C1,|C1~, 1.07 V for

Br,|Br, and 0.54 V for I,[I". At pH =3,

RT
permanganate is expected to oxidise (? = 0.059VJ

(a) Br~ and I~
(¢)Cl7,Br~ and I~

(b) C1™ and Br™
(d)I™ Only
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16. Which of the following statements are correct 20. Given below are two statements one is labelled as
regarding Bohr’s model? Assertion (A) and other is labelled as Reason (R).
A. If the radius of the 3rd Bohr’s orbit of hydrogen Assertion (A) Linkage isomerism arises in
atom is 3 and the radius of 4th Boht’s, orbit is 7, coordination compounds containing ambidentate
then ry = 2 3 ligand.
16 Reason (R) Ambidentate ligand has two different
B. The existence of Bohr’s orbits is supported by donor atoms/sites.
hydrogen spectrum. In light of the above statements choose the correct
C. Atomic orbital is characterised by the quantum answer from the options given below.
numbers n and / only. (a) Both (A) and (R) are true but (R) is the correct
D. It the radius of the 3rd Bohr’s orbit of hydrogen explanation of (A).
atom is 7y and the radius of 4th Bohr’s orbit is 7, (b) Both (A) and (R) are true but (R) is not the correct

explanation of (A).

16
thet, 4 = 9 (¢) (A) is true but (R) is false.

Choose the correct answer from the options given (d) (A) is false but (R) is true.

below.

(a) A and D (b) Band D Section B : Numerical Value Type Questions

i SR 21. The standard electrode potential for the following
17. Identify the incorrect statement. reaction is + 1.33 V. The potential at pH =2 will be

(a) An electronic wave function must be symmetrical . V). (Nearest integer)

with respect to the interchange of any two electrons. Cr,02 (ag,1M) +1 4H® (ag) +6e~ —>

(b) \|12 must remain unchanged when the spin and space

2Cr** (ag,1M) + TH,0 (0)
geordinates O.f SPip ahd8nage coordingtes of paired 22, The relative lowering of vapour pressure of aqueous
electrons are interchanged. : A : A

: . solution containing a non-volatile solute is 0.0125.
(c) For n.electron systefm the wave function y will be a The molality of the solution s ...... %1072 .
function of 3n spatial coordinate. g & :
(d) Anti-symmetrical wave function are found to 23. 6 10_3 mole of K2nC+r207 .reacts c_ompletelS}: with
represent the properties of an electron. 9x107" mole of X ™™ to give XO; and Cr™". The

value of n will be ...... :
18 . Consider the following statements.

Statement I The number of P—O—P bridges in the 24. Amongst the following, the total number of
structure of phosphorus pentoxide and phosphorus sompolids adluble: 1 aqlso0n INHOEL 18 < ’

i H;C CH
trioxide are 6. g COOH  OCH,CH;, OH NO,
Statement I Basicity of orthophosphoric acid and CH,OH
phosphorous acid are 2 and 3 respectively.
In light of the above statements, choose the correct : HyC
answer from the options given below.
. E NO, CH,CH; COOH

(a) Statement I is true but Statement II is false.

(b) Statement 1 is false but Statement II is true. CH,CH3
(c) Both Statement I and Statement IT are true. OO
(d) Both Statement I and Statement II are false. !

19. Choose the correct order of the oxidation state of

N.
phosphorus atom. H;C~ SCH;
(a) H,PO, > H,;PO, > Hy PO, > H,P,0
(b) H,PO, > H,P,0 > H;PO; > H,PO, 25. The formula of a gaseous hydrocarbon, which
(¢) H4P,04 > H,PO; > H;PO, > H,PO, requires 6 times of its own volume of O, for

(d) HyPO, > H;PO, > H;PO; > H,P, 04 complete oxidation and produces 4 times its own

volume of CO, is C,H . The difference between y
and x will be (+) .........
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MATHEMATICS

Section A : Objective Type Questions
1. Let P(z,),0(z,) and R(z;) be the vertices of a

triangle whose circumcentre is at origin, if altitude
from P to OR intersect the circumcircle at S(z,),

then
(@ z4 =- 2122 (b) z4 =222
22 ZI
(©) z4 == 2122 (@) z4 =222
23 Zl
2. Consider the following statements
Statement I L + Cs -t 2 = —1~, if
4 6 42 42

n=41
Stizlgement IT The maximum value of the expression

' : 2 i 21 0
-;z PO, (sin® x +cosee ' x) is *Cy,

* n=3

(a) Statement I is true and Statement IT is false
(b) Statement 1 is false and Statement II is true
(c) Statement I and Statement I both are true

(d) Statement I and Statement II both are false

3. IFKn)"  =n"" 42+ D) n"? +3(n+1)%n"3

n-l1

+..4(n+1)""" n, then the value of K if n=10, is
(a) 10
(b) 100
(c) 100
(d)-10
4. The sum of values of o for which
58t St
!im 3 ol ) l = l is
S ent ) lovx| + ot ’x® sin % ~3oux>
T X
()0 (b) 1
(©)3 (d) 4

5. In the odd man out game, each of n =2 persons
tosses a coin to determine who will buy refreshments
for the entire group the odd man is the one with a
different outcome from the rest, the probability that
there is a looser in any game, is

o5 O (yter gy

2'1—2 2"—1 2"—1

6. Consider the function
[}, —25x<-1
fx)=

[x|+],. “=l<x'=<2

Gy [x] ,-m<x<0
Ss sinx , O0<x<m

(where, [-] denotes the greatest integer function),
then the range of g [/ (x)]is

(a) [sin 3,sin 1] (b) [sin 3,1]u {~2,0}

() [sin3,]]Ju {2,-1} (d) [sin L, 1]

7. Let the shortest distance between the two lines
-1 343 gztd R—4 PR g3,

g g
where o >0. Then, V60t is equal to
(a)2 (b) 14 ()9 (d) 12
8. An ellipse passes through the foci of the hyperbola
22 2

' —i% =1 and it major and minor axes lie along

the transverse and conjugate axes of the hyperbola
respectively. If the sum of eccentricities of the two

V17 +3
W17

does not lie on the ellipse?

conic is , then which of the following point

20

5,0 b) | 0,—
(a) (5,0) ()( Jﬁ)
5t 1 0y Ga=g
o d)mey i
(C)JE V34 ()sﬁ V34

9. If r is inradius of APQR and R is its circumradius,

R : 3 :
then — is equal to, if APQOR is equilateral, where
/4

r= . and R = i
s 4A
@1 (b)2 ©3 (d)4

10. For two data sets, each of size 5, the variances are
given to be 4 and 5 and the corresponding mean are
given to be 2 and 4, respectively. The variance of
the combined data set is

5 1L 13
(@) E (b) —2— (c)6 (d) 7

11. If a and b are the roots of the quadratic equation

s ) T
x? +xsino —2sino =0, 00 € 0,5 then

a12 +b12 : :
@107 (- b 1s equal to
212 212
@) B
(sin o+ 4)'? (sin ot + 8)°
26 2]2
1 @) ———
(sin o + 8)" (sin oL+ 8)'?

12, Let a and b respectively be the semi-transverse and
semi-conjugate axes of a hyperbola whose

A : ! S
eccentricity satisfies the equation 3e? —6e+ 3 =0.

If S(4,0) is a focus and 25x =36 is corresponding
directrix of this hyperbola, then a* b is equal to

@252  ®I25 (0)16 (d) 24
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13. The foot of the perpendicular from the origin to the x logu
join of A(=9, 4,5) and B(11,0, 1) divides 4B in the 19. Let H(x) = f (x) + g(x), where f (x) =jl T du
ratio k :1. Then, which of the following is correct? 1 .
(a) 2% +5=8 (b) Sk+6=11 andg(x)=f(;),then H(@) 1S equal to
(€) 2% +5=10 (d) 3k +6=12
() (b)
14. Let y, (x) and y, (x) be the solutions of the 4 2
1
differential equation g}—) = y+17 satisfying the ©0 (d) 5
X

conditions y, (0) =0and y, (0) =1, then |
(a) y, and y, will never intersect. 20. The area bounded by the curves y=x,x=¢, y= -
(b) v, and y, will interest at x=17. ’

S and the positive X -axis, is
(c) », and y, will intersect at x = e. p

(d) », and y, will intersect at x = L. (a) —; sq unit
dt 612/3 1
156l )| ot mt () (L 420 )2 5K, b) — it
.[t3(1+t6)2/3 il ( )4Squm
where K is integration constant, then the function (c) 2 sq units
f(?)is equal to %
=i 3 1 1 d) = sq units
D= OF ©O-— @-—3 (@354
i 2t i 6t 2 %
el |:l 1.5:|’ 0 =[ 42 —23] e Section B : Numerical Value Type Questions
1 2 - 21. If p,q,r and sare the third, fourth, fifth and sixth
k
R, =[k 3 2 terms in the expansion of (1 +x)'® and
0 - k=1p% 2 A
= ¥ = -P-, then A — is equal to ............
- r
Ifz tr[(PQ)"Rk]=3+a~3b,where tr (A4) denotes S
k=1 360
: ; 1
trace of matrix A4, then (b —a):(b+ a) is equal to 22. 2 is the ratio of two
(a)1:50 (6)50: 1 k5 K+1)-K+(K +1WK
(c)51:49 (d)49:51 : relative prime positive integers a and b. Then, the
17. Let £ :R — R be defined b value of |a —b|is ............
. Let f:R — R be defined by ,
A o, +sin T x, for x € [2m, 2m +1] 23. If 4x +8cosx + tanx —2sec x —
- B, +cosTx,forx e (2m—1,2m) 4log {cosx(l +sinx)} = 6,1?’,\' €[0, 1), then
{ T
for all integer m, where o, and B, are real numbers. the largest value of A is 2450 the value of K
If /' is continuous Vm, then o, —f3,, is equal to is equal to
(2) 0 (b) -1
(o)1 (d)2 24, If the equation of the locus of the middle point of a
. D D
18 | Let the image of the point P(1, 0, 0) in the line chord of the circle x” + y” =2(x + y) such that the
x=1 y+1 z+10 pair of lines joining the origin to the point of
L: 5 = 3 = 3 be O. Let R(0,B3,7) be a intersection of the chord and the circle are equally
point that divides internally the line segment PQ in ;nt}:;ig Vor g i+ =1, them b 15
the ratio 1:3. Then, the value of 77 (o0 +B + ) is e v
equal to 25. Take a point in such a way that the sum of its
(@) 77 (b) - 66 distances from the point (a,0,0) and (=a,0,0) is
(c) 88 d)-77 always constant, then the locus of the point is
2 9, V.2
g +z
LI v,—z =\. So, the value of A is equal to ...

E*  B? g
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1 B |2 A |3 B (4 B |5 B 6 D |7 C |8 9 D |10 (C
11 |B |12 |D (13 |A (14 (A |15 A 16 (A |17 |C |18 19 |[C (20 |C
21 |2 (22 |2 |23 |3 |24 |23 |25 |64

CHEMISTRY

1 |B 2 |B 3 |D 4 |D 5 |C 6 (A |7 |A 8 9 |[D|10 |C
11 | B 12 | A 13| C 14 | D 15| A 16 | B |17 |A 18 19| B |20 | A
21 |1 22 | 70 23 |1 24 | 4 25 (4

MATHS

1 B |2 A 3 B |4 C |5 A |6 cC |7 C |8 9 B |10 |B
11 |D |12 | C 13 |B |14 |A |15 |A |16 |A |17 |C |18 19 |B |20 |D
21 |2 (22 |1 23 |4 |24 |1 |25 |1
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