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PHYSICS

Section A : Objcctive Type Questions

1. When a H-atom in ground state is excited by
monochromatic radiation of photon energy
12.75 eV. Then, the number of emission lines will
be (given its ionisation energy is 13.6 eV)
(a) one (b) two (c) four (d) six

2. Statement I When two charged spheres are
connected to each other by thin conducting wire,
charge flow from bigger sphere to smaller sphere, if
initial charges on them are same.

Statement IT Electrostatic energy will be lost in
redistribution.

In the light of the above statements, choose the most
appropriate answer from the options given below.
(a) Both Statement I and Statement II are incorrect .
(b) Statement I is correct but Statements II is incorrect.
(c) Statement I is incorrect but Statement II is correct.
(d) Both Statement I and Statement II are correct.

3. A gaseous mixture enclosed in a vessel consists of

1 gm mole of a gas 4 with y =5/ 3 and some amount

of gas B with y =7/5 at a temperature 7. The gases
A and B do not react with each other and are
assumed to be ideal. If y for the gaseous mixture is

19/13, then the number (in gm moles) of the gas B is

(a)2 (b) 4 (c)3 (d)38

Match the Column I with Column I1 and select the
correct answer from the codes given below.

o

. b, Colqmn | Column II
A Energy density 1. C*/N-m?
B Young’s modulus 2 J;r;_3
C.  Permittivity of free space 3. Nm™
D Force constant of a spring 4, Nm™
Codes

A B € -D A B € D
@2 4 1 3 1 2 3 4
© 3 24 1 @2 3 1+4

5. Two wires carrying currents /, and /, are placed in
a horizontal plane as given below. Then, magnetic
field at point P in the same plane will be (given

OP =d)
¥
I
P
d

R 0| A0 A
L, (0,0 . o

I

(@) 20 [ 1, sin 8+ I, cos 0]k
2nd

(b) —“—0[1—‘+l—2]k

2rd |sin® cos©

Ko . "
20 17, sin®-1, cos O]k
(©) 2nd[ | 2 ]

(d) ”A[:_£L+_I_2~]|2

2ntd | cos©  sin O

6. Which of the following statement is correct ?
(a) Least count of screw gauge of pitch 0.5 mm and
having, 50 divisions on circular scale is 0.02 mm.
(b) Least count of vernier callipers with main scale
division value of 1 mm and having 25 divisions on
sliding scale is 0.04 mm.
(¢) Both (a) and (b).
(d) None of the above
7. A gasoline engine takes in 5 moles of air at 20°C
and | atm and compresses it adiabatically to (1/10)
of the original volume. Assume, air to be diatomic.
The work done and change in internal energy is
(a) 46 kJ, — 46k] (b) 36 kJ, — 36kJ
(c) —46kJ, 46 kJ (d) 36 kJ, — 46KkJ

8. At 0.3V and 0.7V, the diodes Ge and Si become
conductor respectively. In given figure, if ends of
diode Ge overturned, the change in potential V; will
be

5k Q

i

(@)0.7V b) 0.6V (c)04V (d)0.8V

9. A particle of mass m is executing oscillations about
the origin on the X -axis. Its potential energy is
U (x) = k|x*|, where k is a positive constant. If the

amplitude of oscillation is A4, then its time period 7" is

1 ; 4
(a) proportional to —  (b) independent of 4
S vA

(¢) proportional to JA4 () proportional to 4 o

10. Assertion If the accelerating potential in an X-ray

tube is increased, the wavelengths of the

characteristic X-rays do not change.

Reason Whenever an electron beam strikes the target

in an X-ray tube, part of the KE is converted into

mechanical energy.

(a) Assertion and Reason both arc true and Reason is a
correct explanation of Assertion.

(b) Assertion and Reason both are true and Reason is
not a correct explanation of Assertion.

(¢) Assertion is true but Reason is false.

(d) Assertion is false but Reason is true.
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11. The electric ﬁe}d in a region is given by ~ -
E =(6i +8j) N/kg
If the potential at the origin is taken to be zero, then s
the ratio of the potential at the points (8m, 0) and BV 2 (12V, 36 W)

(0, 6m) is

1
(@) 0 (b) 1 (c)2 (d)E

A star has a supply 0f10°° deuterons. It produces
energy via a fusion reaction

12.

2H+ H —— 3H+p
and 2H+ JH — SHe +n
where, masses of nuclei are
m(*H)=2.014 amu,
m (p) = 1.007 amu, m(n) = 1.008 amu and
m (4 He)=4.001 amu

If the average power radiated by the star is 10" w.
The deuteron supply of the star is exhausted in a time
of the order of (1 amu =931 MeV)

(a) 102s  (b) 10'®s  (c) 10°s  (d) 10"%s

13. In two different experiments, an object of mass

10 kg moving with a speed of 25 ms ™" hits two
different walls and come to rest within

(i) 4 s and
(i) 8 s respectively, some statements are given below.
Choose the correct set of statements.

I. Change in momentum is same in both cases.

II. Impulse imparted is same in both cases.

I11. F.‘wg in case (ii) is more than in case (i)
(a) Only I is true

(b) Only II is true

(c) Iand II both are true

(d) I, I and III all are true

14. The current flowing through the zener diode is
100 Q

o 190 400 Q
10V T V= 4V

(b) 100 mA
(d) 40 mA

(a) 50 mA
() 25 mA

15. A small body of mass m slides over a hemisphere of
radius 3 m. At what height from the ground, the
body will detach itself from hemisphere?

2 3 5
a) —m b) 2m c) —m d) =m
(a) 3 (b) (c) 5 (d) 3
16. Two light bulbs shown in the circuit are having

ratings P (12'V,12 W) and Q (12V, 36 W) as shown
in the figure. When the switch is closed, then

17.

(a) the intensity of light bulb P increases
(b) the intensity of light bulb P decreases
(c) the intensity of light bulb Q remains unchanged
(d) the intensity of light bulb O decreases

A plane electromagnetic wave has frequency
50x10" Hz and its energy density is

204x107® J/m*in vacuum. The amplitude of
magnetic field of the wave is

1
(Take, =9x10? N-m?/C?,
4me
speed of light =3 x10® m/s)
(a) 225.4 nT (b) 226.4 nT
(¢) 375.8 nT (d) 250.6 nT
18. Figure shows an electric line of force which curves

along a circular arc. The magnitude of electric field
intensity is same at all points on this curve and is
equal to E. If the potential at 4 is V/, then the
potential at B is

\ E *
AN, # NB
N o /R
\',
210
(@) V—-ERO (b) V—ZERsmi
(c) V+ERO (d)V+2ERsing
19. If in a photoelectric experiment, intensity and

20

frequency of incident photons are both doubled, the
saturation current

(a) remains unchanged
(c) decreases slightly

(b) increases slightly

(d) doubles

A light ray is incident perpendicular to one face of a
90° prism and is totally internally reflected at the
glass-air interface. If the angle of reflection is 45°,
we conclude that the refractive index n,

@) n>+2 (b) n<+2
(c)n>£ (d)n<%

Section B : Numerical Value Type Questions
21. If a body is projected from surface of Earth with a

velocity Zth of escape velocity, such that maximum

’ . . R . .
height achieved is il (where, R is radius of Earth),

then the value of Z is ......... s
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22. A body tied to a massless string and length L is 3. Which one of the following compounds has the
rotated in a horizontal circle with constant angular electron pair geometry as the trigonal bipyramidal
momentum having time period 7. If string length with three equatorial positions occupied by lone pair
reduces by L/2, while the particle is in motion, the of electrons?
; y /4 v
time period becomes —, where P is ......... (a) XeF, (c) [Pt(NH; ), Cl, |
P (b) AICI, (d) CH, —Mg—Br
23. Two blocks with masses my =1kg and m, =2kg 4. Which of the following is incorrect statement?
are connected by a spring of spring constant (a) Tons of d-block elements are coloured due to d -d
k =24Nm™" and placed on a frictionless horizontal transition. .
surface. The block m, is imparted an initial velocity (b) Tons of f-block elements are coloured due to /- f
vo =12cms ' to the right, the amplitude of wansition. i e, o ot i
e coloure
oscillation 18 . wdsssses cm. (c) [8e(H, 0, 17, ITi(H,0) ] a0
complexes
24. Two cricket balls P and Q thrown with speeds in the (d) Cu™ is colourless ion

ratio 1:/3 acquired the same heights. If P is thrown
at an angle of 45° with the horizontal, then the angle

5. Consider the following reaction,

1 Br i NaOCHZCHL\ B (i) BZHOA C
of projection is found to be sin ™! T then the value )\/ Light CH,CH,OH (ii) H,0,, OH™
m
OF miAs s oL v J Major product formed by the above sequence of
: : tions is
25. For the given electrical network, the potential reac = >__<Hr
ifference Vy, —Vp is c.oenvnnnnn. V. (a) ®)
dl s >_<on Br OH
20V 50
P— |+ Q
(©) (d) OH
S S P
6. A student has studied the decomposition of a gas
XY, at25°C. She obtained the following data.
2Q 3Q

P(mm Hg) 25 50 100 200

CHEMISTRY B Relative 7,,,(s) 8 4 2 1

i jecti i The order of the reaction is
Section A : Objective Type Questions by i o s

i j ducts from the followin
raes .out e v 7. For the following reactions, identify the salt (.X) that
e satisfy these properties.

i) BoHg/THF H;0" Conc. H,80,
B ‘()_2_5‘_._ CH2 ——3——> A ﬁc—);—) Brown fumes
(ii) H,O,/OH"
Salt X L.cu. o Blue solution
(a) A= CH,OH , B= CH,OH Colourless
HCI .

ey White gt
(a) AgNO, (b) Cu(NOjy ),

(b) A= (¢) Pb(NO; ), (d) NaNO,

8. Benzoyl chloride on reaction with H, in presence of

R CH; Pd/BaSO, produces a compound 4. Which of the
(c) 4= CH, following will be the product, if 4 is treated with
& -’

KCN in aqueous alcohol?

(a) 1- hydroxy-1,2-diphenylethan-1-one
d) 4= B QCHZOH (b)) 2- hi,/droxill-l,2-dil;))hen§/lethan-1-one

(¢) 2- hydroxy-2,2-diphenylethan-2-one

2. Which of the following carbohydrate will form same (d) 2- hydroxy-1,1-diphenylethan-2-one
osazone? 9. When chlorine water is added to an aqueous solution
(a) Glucose and fructose of sodium iodiFIe i1.1 the presence of chloroform, a
(b) Glucose and gluconic acid violet colouration is obtained. On adding more of
(¢) Mannose and sucrose chlorine water and vigorous shaking, the violet colour
(d) Fructose and maltose disappears. This shows that X is converted to Y.
c T . Then, X and Y are
(a) 1,, HI (b) 1,, HIO,
(c¢) 1,, HIO, (d) 1,, HIO
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10. Increasing order of dehydration of

CH; CHq
@/CHOH CHOII
CH;—CHOH CH,—CH,—OH
CH,

Choose the correct answer from the options given
below.

(aAA>B>C>D (b)B>C>A>D
(ccD>A>C>B (dD>A>B>C

11. Match List-I with List-II.

List-I List-TI
{Complex) (Isomerism)
A.  Cr(NHj )4[Co(CN), ] I. Linkage isomerism
B. [Ni(NH;);(NO, )] II.  Solvate isomerism

C. [Fe(H,0),]Cl, I Co-ordination
isomerism

D. cis-[CoClrzr(ox)z]L IV. Optical isonierism

Choose the correct answer from the options given
below.

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

12, Consider the statements given below.
Statement I Enzyme activators can be considered as
positive allosteric modulators for receptors.
Statement I1 When a vitamin is present along
the enzyme, the catalytic activity is increased
considerably.
In the light of the above statements. Choose the
correct answer from the options given below.
(a) Both Statements I and Statement II are correct.
(b) Both Statement I and Statement II are incorrect.
(c) Statement I is correct but Statement [ is incorrect.
(d) Statement I is incorrect but Statement 11 is correct.

13. Given are the oxides of some elements.

I. CuO I[I. Mn,0; 1L CO 1IV.SO, V.CrO,
Which of these oxides are acidic?

(a) I, ITand IV (b) I and V
(¢) I, IVand V (d) Only 11
14. Choose the correct product formed during following

reaction,

OCH;;CH*CH/

@ ‘>Product

CH
CH, —CH=CH-~" " °

(a)
CH;

|

CH—CH=CH,
(b)

: Q=0
jun o o

CH
CH=CH—CH~ ~ °

(©)
CHj

C=CH—CH,
(d)

QO

15, The maximum number of P—H bonds are contained
in which of the following molecules?

(a) H;PO, (b) H;PO; (c) H3PO, (d) HuP,0;

16. Given below are two statements one is labelled as
Assertion (A) and other is labelled as Reason (R).
Assertion (A) In water, orthoboric acid behaves as a
weak monobasic acid.

Reason (R) In water, orthoboric acid acts as a proton

donor.

In the light of the above statements. Choose the

correct answer from the options given below.

(a) Both (A) and (R) are true but (R) is the correct
explanation of (A).

(b) Both (A) and (R) are true but (R) is not the correct
explanation of (A).

(c) (A) is true but (R) is false.

(d) (A) is false but (R) is true.

17. Match List-1 w1th List- II

Llst-I List-1I
N02 NOZ
A. @ _As0yNaOH @
NH,
NO,

(T)
B. ©+3NH45H IL. @ =N©

NO, NH,
Zn/NaOH
C. @ e, L

NO,

D. (i) Electrolytic strongly IV, N=N@
acidic medium

(ii) Rearrangement

Choose the correct answer from the options given
below.

(a) A-IV, B-1, C-II, D-III (b) A-I1, B-I, C-1V, D-III

(¢) A-IIL, B-11I, C-I, D-IV (d) A-II, B-1V, C-III, D-I
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18 . Order of atomic radii,
A.Nd > Ce >Eu>Ho
B.Ho<Eu<Nd<Ce
C.Ce<Sm<Yb<Lu
D.Lu<Yb<Sm<Ce
E.Nd > Ce < Eu > Ho
Choose the correct answer from the given options

below.
(a) Band D (b)A,Dand E
(¢)Cand D (d)B,Cand D

19 . Equilibrium constants K , and K for the following

equilibrium
1 K4
NO(g) +—2- 0, +=——NO, (g)and

Kp

2 NO,(g) ==2NO (g) + O, (g) are related as,
1 1

(a) K Ky (b) K X

1
(C)KB=?2_

A

1
(d)KA Tt

A K

20. Which of the following statement is not correct?

(a) Absorption peak for [Cr(NH )] 3 is 21680 cm ™.

(b) Effective atomic no. of Pt in [Pt Cl4]*" is 84.

(c) Crystal field stabilisation energy of d?* in weak
ligand field is (—)0.8A .

(d) Example of weak ligand for d 3 configuration is
[MnFg1*.

Section B : Numerical Value Type Questions

21. The number of correct statements from the following

18 sassasins 3

(A) A second order reaction is always a multistep
reaction.

(B) A zero order reaction is a multistep reaction.

(C) A first order reaction is always a single step
reaction.

(D) A zero order reaction is a single step reaction.

22. On mixing, heptane and octane form an ideal
solution at 373 K, the vapour pressures of the two
liquid components (heptane and octane) are 105 kPa
and 45 kPa respectively. Vapour pressure of the
solution obtained by mixing 25 g of heptane and 35
g of octane will be ...... kPa. (Molar mass of heptane
=100 g mol™! and of octane= 114 g mol 1)

23. In reaction 4 +2B ==2C + D, initial concentration
of B was 1.5 times of [4], but at equilibrium the
concentrations of 4 and B became equal. The
equilibrium constant for the reaction is ......... .

24. A 1.025 g sample containing a weak acid,
HA (molecular weight =82) is dissolved in 60 mL of
water and titrated with 0.25 M NaOH. When half of
the acid was neutralised the pH was found to be 5.0
and at the equivalent point, the pH is 9.0. The
weight percentage of HA4 in sample will be ......... :

TEST PAPER

22.12.2024

25. A hydrogen atom in its ground state is exposed
to radiation by the light of wavelength 970 A. The
ground state energy of hydrogen atom is
—13.6 eV. The number of lines present in the
emission spectrum is ......... ;

[Given, hc/ e=1237 %107 ° eV—m]

MATHEMATICS

Section A : Objective Type Questions

1. The angle between the lines whose direction cosines
has the relation /+ m +n=0and 2/*> +2m?> —n> =0is

(a)cos"'(é) (b)cos"(—;)

0w () 3

d)cos™'| X2

oo £

2. Let p(x) be a polynomial with real coefficient such
that (x3 —(x3) is a factor of p(x) — p(o) for each
positive real number o, then p(x) is the form of

(a) f(x*) (b) ¥/ (x*)
©) x*f(x*) (d) a constant

3. Three numbers are in AP with common difference d
are removed from first » natural numbers and

4
average of remaining numbers is found to be —;—,
then ordered pair (n, d) can be
(@) (23,5) (b)(19,8) (c)(19,5) (d) (23,8)

B

1
5 Peia

4. If 4= 21 \/%’B:[O ]:IandC=ABAT and
oM

3
x=ATC?B 4, then x is equal to
1 2023 4+ 202343 6150
(a) (b)
0 1 2025 4-202343
12443 1 1| 2023 g4
(c)— | )=
4] < 2= 412++3 2023
x> du :
« For f (x) =I —, x #0, 1, then consider the
* (logu)*

following statements for f'(x). _
Statement I /'(x) is monotonically increasing in the
interval (2, o).

Statement Il /'(x) is monotonically decreasing in
the interval (0, 1).

(a) Statement I is true and Statement I1 is false

(b) Statement I is false and Statement II is true

(c) Statement I and Statement II both are true
(d) Statement I and Statement II both are false
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6l ik ) S BN i 13. The interval of a, for which (a, a2, a) and (3, 2, 1)
2[x+211t:|_41 lies on same side of x + y—4z +2 =0, is
n (a) (= o0, 1)U (2, 20) (b) (= o0, 1JU[2, )
(where, [-]represents greatest integer function), then (8) (o0, 2) 1 (35=2) il s 2] =)
/s 14. The area of the greatest isosceles triangle that can be

(a) an odd function
(b) an even function
(c) Both odd and even

inscribed in a given ellipse having its vertex
coincident with one end of the major axis, is

(d) Neither odd nor even (a) ? ab (b) g ab
7. If 4y=-3xand 3 y=x are the equations of a pair %3

of conjugate diameters of an ellipse, then the © 4 o (@) 3ab

eccentricity of the ellipse is

7 7 15. The contents of 3 bags with respect to green and red
(a) i - (b) A—nd marbles is as given in the table below
4 2 e - -
1 1 B \ ¢
(c) ,f———z (d) None of these ~ Green 3 2 7 T
8. Leta =21 +8j+4k, b=6i —4j+14k and R | 1 | 2 | 3
c=4 — 2} +8K. If a vector d satisfies d x b=cX b A person randomly select one of the bags and draws

a marble from it and retains it. If the marble is green,
the persons draws the second marbles randomly from
one of the two remaining bags.

and d - a =32, then 9d is equal to

(a) 481 — 26j + 100k (b) 89i — 48] + 92k
(c) 62i - 72j + 48K (d) 62i + 88j — 72k If the first marble drawn is red the person draws one
more marble from the same bag. The probability that

9. If A and B represents the complex numbers z; and ; ;
the second drawn marble is green, is

z, such that| z; + z, | =| z; — 2, |, then the

73 79 63 56
: e oy 19 by 2. o8 a8
circumcentre of AOAB, wh¢re O is origin, is (a) T (b) 140 (c) T (d) 3
z; + 2z, b) Z] — Z4
W= )3 16. Suppose f(x) = ax +band g(x) = bx +a,
© zZ) +2 (d) ) where a and b are positive integers.
3 3 If [2(20)]—g[f(20)] =28, then a + b is
10 . The parabola y* — px +12 =0 has directrix as the 23 g Egg ?3
straight line x =2. Then, if p, and p, represent the
two possible values of p (where p;, p, €R, 17, Let £ (x) =[tan x (cot x)], x € [%’ %:‘, where []
Bi: ).
B < pphiien P> = denotes the greatest integer less than or equal to x.
1 1 Then, the number of points, where j*(x) is
()3 (b) 3 (©)-3 (d)- 3 discontinuous, is equal to
. : (a) 1 (b)0
11. Ifcos(B —at), cos  and cos(B + o) are in harmonic (©)3 (d)
progression, then the value of 2 cos” g -sec % - sec% 18. The coefficient of x'" in the expansion of
. (1-2x+3x2)A+x)', is
is equal to
@ 1 ) 55 (a) 196 (b) 64
a)t— + 144
NG () 121 ()
(c) 2 (d) V3 19

If % is the area of the region bounded by the curves

12. The mean and variance of seven observations are 8 Inx f
and 16, respectively. If 5 of the observations are 2, y=exInxand y= e where Ine=1, then a + b is
4, 10, 12 and 14, then the product of the remaining

¢ b y ) equal to
(304(5) e (b) 49 (@) e* +4e—5 (b) e* +4e+5
(c) 48 (d) 40 (c) e -2 -5 (d) e —4e+5
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20. f(x)is a continuous function for all real values of x 23. Let <7, >be an arithmetic progression with
vr gl geatepd n? common difference d(d #0) and < S, > be a

and satisfies J.,, S (x)dx = R Vnel, then geometric progression with common ratio r, where 7

is a rational number and0< r<1.If 7} =d, S, =d*

5
(I x]) dx is equal to
_Lf (Ix]) q T2 4 T2 +T2

and ————— is a positive integer, then 67 is
(a)122 (b) §2§ S; +8, +8,
17 equal to .........
() — (d) None of these :
2 2cos“ x sin2x  —sinx
: i %3
Section B : Numerical Value Type Questions 2 Tty (pl =) Wi Zee- i G0ag
sin x —COS X 0

21. For (2x —1)20 —(ax+ )P =(x? + px+q)|0, where
g

1 pn/i2 | - =

Then, — Ju [f )+ 1’ (x))dx is equal to ....il...
b

q

a, b, p and ¢ are real numbers. The value of || is

1t 90 2%
2 comten 25. lfT=Ztan"[—’~4 , then 8190 (cot T —1) is

22. If a function f satisfies the following conditions for r=1 2+r% +r
all real values of x and y eomal 10, vecoqein

(@) fx+y)=f(x) ()
(i) f(x)= 1+ xg(x), where _limog(x)z 1.

Then, the value of log f/(10) is .........
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PHYSICS

11 12 13 |C |14 15 16 (B |17 (B |18 |A |19 |D |20 |A

@
>
>
@

21 |3 |22 |4 |23 |2 |24 |6 |25 |10

CHEMISTRY

11 12 | A 13| C 14 | B 15

>

16 |C |17 |B 18 | A 19/ C |20 B

(@)

21 |1 22 | 72 23 |4 24 | 80 25| 6

MATHS

11 12 | C 13 14 15

>

16 |B |17 |C (18 |D |19 |A |20 | B

(@)
(@)
>

21 (4 |22 |10 (23 |3 |24 |1 |25 |2
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