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The Test Booklet consists of 40 questions. The maximum marks
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Pattern of the questions are as under:

3T BT Uy A YR ©

®

The question paper consists of three parts i.e., Physics,

Chemistry and Mathematics. Each part has two sections.
ea-u= # <9 T rerfe Hifes), TR e g i § |
TRAG W & ST WUS & |

(ii)

(iii)

Section-l: This section contains 35 multiple choice
questions, which have only one correct answer. Each

question carries +2 marks for correct answer.

TSI 39 WU # 35 qgfamiiy v 2, R daet gw IR
TR B | TS T B TR SR B o1y +2 3w FuiRa & |
Section-ll: This section contains 5 multiple choice questions,

in which one or more than one choice(s) is(are) correct.

Each question carries +4 marks for correct answer.

Tue-ll; 39 @ # 5 9gfieeda ye 2 R o Tt |
e Fea T8 &/f) TS T & T SR B oY
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ANTHE-2024 (Engineering) (Class Xl Studying Moving to Class Xll) - Sample

Aakash National Talent Hunt Exam 2024

Sample Paper
(Class XI Studying Moving to Class XII)

The questions given in sample paper are indicative of the
level and pattern of questions that will be asked in ANTHE-2024)
(8Pt -0 | QT S ANTHE-2024 ¥ & ST aret

7T 3 TR I YT & TR 1)
Time : 1 Hour [ PHYSICS ] MM : 90
SECTION (@ve)-|

SINGLE CORRECT ANSWER TYPE (& Hgl 3t Y& & ¥4)

This section contains 11 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE choice is correct.

TEISH 11 TEfahed T4 8 TE T H 4 fohed (1), (2), (3) T (4) Tew 1w &, 7w & e e forshed w2t 21

2,3
1. A physical quantity A is related to four observables a, b, ¢ and d as follows, A = aw, the percentage errors
c
of measurement in a, b, ¢ and d are 1%, 3%, 2% and 2% respectively. What is the percentage error in the
quantity A?
2,3
e siifereh TRT A IR S&0T &, b, ¢ S A =% % ST TSR R, a, b, ¢ 3 o & Hro A1 ferera Ffeai shorar:
c
1%, 3%, 2% 3R 2% & TfT A & wfowr e a?
(1) 12% (2) 7%
(3) 5% (4) 14%

2. The energy E of a system as a function of time t and is given by E(t) = at — Bt3, where o and B are constants.
The dimensions of o and 3 are

T ¢ % i & &9 8 Uk b 1 ol £, E(f) = ot — P S 31 ST 8, & o 31 B futish €1 o 3t p &1 fammd &
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(Class Xl Studying Moving to Class Xll) - Sample ANTHE-2024 (Engineering)

(1) [ML2T-"] and [ML2T] (2) [LT-"1and [LT]
[ML2T-1] 37 [ML2T] [LT-"] AR [LT]

(3) [ML2T-3] and [ML2T-5] (4) [MLT-"] and [MLT]
[ML2T-3] 371 [ML2T-5] [MLT-1] 37T [MLT]

A car is moving with an initial speed of 10 m/s. A constant breaking force is applied and the car is brought to
rest in a distance of 20 m. What is the average speed of the car during the deceleration process?

T %1 10 m/s shi ITfTeh <ITet & TTiaefier 81 Teh FoRre SRt il TR ST @ 3f1C I shi 20 m i g o form & wfrm
ST 81 Ha TehH o R0 h1C ohl e <ITel T 272

(1) 4mis (2) 5mis
(3) 10 m/s (4) 6 m/s

Two cars A and B are travelling in the same direction with velocity 2 m/s and 1 m/s respectively. When the
car A is at a distance S behind the car B, the driver of the car A applies the brakes producing a uniform

retardation a = l m/s? . Find minimum possible value of S to avoid collision, between A and B.
2 A 3B A 2 m/s 31 m/s o 8 A feem # wfcelier €1 St R A, R B o e S gl W&, o1 i A

T Sieh TRTTAT &, Fored Themm #e a =%m/52 ITY BT 21 A SR B o sff<l 2ot § s o (7T S o1 = dvdl

T 1

(1) L ) 1m
2

(3) 2m (4) %m

A projectile is thrown at a speed V and at an angle 6 with the vertical. If the speed at its maximum height is
VI3, then the value of tanf is

Teh &I 1 SEATE & R0 0 U V=T H ShehT ST 21 TS SEhl 3TfRrehad Hems W =Tl V/3 8, F tan0 T W ©

(1) 242 @) 2
1
3) 2 (4) V3
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6.

A car travels with a speed of 40 km h—'. Raindrops are falling at a constant speed vertically. The traces of the
rain on the side windows of the car make an angle of 30° with the vertical. The magnitude of the velocity of
the rain with respect to the car is

T HLATA 40 km h=1 & TFd et 21 ST oAt s o =t & Seater &9 4 fR @ ) w1 i wre gt manfmr & 3ie
FEATT & 30° 10T A Fd 2| I h BTeT ST o ST 3hT TIATOT &

(1) 403 kmh™ (2) j_—g km h™"
(3) 80kmh™ (4) 3_—2 km h™'

A bob of mass m, suspended from an inextensible string of length /, is given a velocity v = \/6g/ horizontally
as shown. The tension in string when bob reaches the highest point, is

ST | 26T T Hforr=r S | Fciferd m ZeaHT % T Mot i SR STER &fast ®9 8 v = ([6gl = a3 /3 31 St
TieTeh Sweie foig 0 ag=re 8, A1 S H a1 &

m \'4
(1) Zero () (2) mg

(3) 2mg (4) %

In the system shown, find the speed with which 12 kg block hits the ground when the system is released from
rest.

ZR1TE 7T, e #, 3 =Tt J1d Shiioe, FEe 12 kg 3T [T, ST § HUTT 8, STo ehm i forr & Siet S 2

12kg

2m

¢1af]
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10.

1.

(1) 5 mis (2) 24/5mis

(3) 35 m/s (4) 4+/5 m/s

The position-time graph of a particle of mass 1 kg is as shown in figure. The impulse at t = 2 second is

o § 1 kg SoTHT STt Weh 0T ohT Rearfd-me U1 21T T R ¢ = 2 Tehe T @

X (m)n
4 ...........
2 [
O 2 ;1 > (s)
(1) =3 kg ms™ (2) -2 kg ms™
(3) —10 kg ms™ (4) —4 kg ms~!

In the figure shown, all surfaces are smooth. Find the value of 'F for which 'm' may not slide on 'M'.

a1 o 8, @eft waR faeht ) 'F o1 A J1a hifsrg fvwes fore ', 'mr 1= fharet ka2

'

—_—
AN
(1) S5mg cotd (2) 5mg tan®
(3) %mg cot6 (4) %mg tan0

Find moment of inertia of a solid semi circular disc of mass m and radius R about the shown axis. (Axis is in
the plane of disc)

RN, 3787 o WTaT SoAHT m TR FSaT R Y U 31 STa a1 ekl T STgedl TTH01 T HIfSTT) (3787 =Iehell o et § )

Space for Rough Work
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4 2 mR2
(1) SemR @ 7
@ MR @) 2 mR?
2 100
SECTION (@ve)-Ii

ONE OR MORE THAN ONE CORRECT ANSWER TYPE (T& 37 T ¥ 7ftreh Tl ST TR & I)

This section contains 2 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONE OR MORE THAN ONE choice(s) is(are) correct.

30 @ve § 2 Sgfoskhedia wo §) Y& 97 7 4 fawed (1), (2), (3) 7T (4) fw e E, fE @ o O v @ il faew
uel /el

12. A small uniform ring of mass m and radius R rolls up a curved surface with initial speed u at point P. Then

S m SR AT R b1 Tk I ThEHH i foig P& e <ITel u 8 Toh IshToht Eefe T S0 ohl 3T wAlefeh Tid
FAT B, I

2
(1) Maximum height reached by ring with respect to initial position is L
g

TR Rerfe 3 e et ST T SR S g 3

2
(2) Maximum height reached by ring with respect to initial position is ?;L

1Tt ot S VA T 219 0 S S % 3

Space for Rough Work
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13.

(3) Initial angular momentum about point P is %muR

fig P35 ey sifs o W3 muR &

(4) Initial angular momentum about point P is 2muR

foig P 3 Tt v vl e 2muR @

On a fixed inclined surface of inclination 6, a block of weight W is placed on its rough surface (friction
coefficient u > tan6) as shown in the figure. A force F making angle ¢ with inclined plane, applied to move the
block up along the incline such that the magnitude of force F is minimum. Angle of friction a is equal to
tan-' p. Then (You can use Lami’s theorem)

AT 0 % Teh e 3T Hag T, WX W o T T[Coh i 36h] GG |dE (FIS0T 0T 1 > tan@) T T@T ST & ST foh
ot o It TR 81 1729 T STHA o TR FUL AT SN I o6 ToAT 3T et o6 @rer hior ¢ Fia i g ok o
F 1 30 SehT STRITI TR ST & foF st 7 o7 JTRATOT <[ 2N SIS0 Shi97 o 31 A tan~ 3 STe 8 e (37T
U ShT SUANT L Hehdl ©)

(1) Magnitude of F in this case is W sin(0+ o)
37 feafa & F =61 af@mor Wsin(@+ o) &
(2) Magnitude of contact force exerted by surface on the block is W sin(0 + 2a)

T X HAE ST ST Hoeh ol T GRETT W sin(0 + 20) &

(3) Angle ¢ is equal to angle a
10T ¢ ST T 10T o o S &

(4) Magnitude of F in this case is W cos(6 + o)
3a feufa o F e afmmor Weos(0+a) ®
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| CHEMISTRY |

SECTION (@we)-|
SINGLE CORRECT ANSWER TYPE (Tt &t 3 Y& % T4)

This section contains 11 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE choice is correct.

mavsd 11 sgfamedia 50 8l s@w g # 4 e (1), (2), (3) 91 (4) fRu e &, {58 & et u foreheq vt 21

14. COgzis iso-structural with

CO2 1 GH-ET=HTHS
(1) H20 (2) SnClz
(3) Cs302 (4) AICIs

15. The frequency of radiation emitted when electron falls from n = 4 to n = 1 in a hydrogen atom will be [Given:
lonisation energy of H=2.18 x 10-'8 J atom=!, h = 6.626 x 10-3* Js]

BTSGISI THTY] H STel §a1 n = 4 6 n = 1 H AT AT & AT SchTiet ferfopLor ol ST 81t [fearm &: H st 3Treme st
=2.18 x 10-8J atom~", h = 6.626 x 10-3* Js]

(1) 1.54 x 10" s (2) 1.03 x 10"° s

(3) 3.08 x 105 s (4) 2x10% s
16. Maximum angular nodes are present in

Torer hegen o SAfereham shIviier 1S Bid 872

(1) 2s () 3p

(3) 3d (4) 4f

17. The correct order of hybridisation of central atom in the following species, NHs, [PtCls]>-, PCls and BCls is
respectively

frefeftad Tfefist, NHs, [PtClaj2-, PCls 31T BCls # sh5Ter TRHTV o EeH0T T Tl 35 FHosT: &

(1) dsp?, dsp®, sp? and sp (2) sp3, dsp?, spid and sp?
dsp?, dspd, sp? 3T sp? sp?, dsp?, sp3d 3T sp2
(3) dsp?, sp?, sp® and dsp? (4) dsp?, sp?, sp? and dsp?
dsp?, sp?, sp3 3T dsp? dsp2, sp3, sp? 3T dsp?

Space for Rough Work
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18.

19.

20.

21.

22.

23.

Which of the following has largest size (lonic radius)?

Frferfiaa & @ foreen stmem (emafes fsan) ga@ ser 27

(1) Rb* (2) K®
(3) Sr2 (4) Ba*2

The formula of metal halide if successive ionisation energies of metal are 5 eV, 25 eV, 48 eV, 90 eV and
180 eV, is

T Sh1 ShTh ST St 5 eV, 25 eV, 48 eV, 90 eV 3 180 eV €, Tl 41 T3 1 o &M

(1) MX (2) MX2

(3) M2Xs (4) MX4

Which element has the highest first ionization potential?

fohe el A1 T ST farrar gafferes giar 272

(1) N (2) Ne

(3) He (4) H

Which option contain the extensive parameter?

forer forerea & ferefiof wTerer 22

(1) Specific heat capacity (2) Internal energy
fafsre ST enfear AT Sl

(3) Molar volume (4) Conductivity
IR AT JTeTehdl

The molecule which has zero dipole moment is

1 ey STt are s1y &
(1) CHzCl2 (2) BFs3
(3) NF3 (4) ClO2

A sample of KCIO3 of 60% purity on decomposition produces 8.96 L of Oz (at STP). The initial mass of impure
sample (in g) taken is [Atomic mass : Cl = 35.5, K = 39]

60% [EAT ATet KCIO3 o T o T8 W 8.96 L Oz (STP W) T Bl 2l ol TRl 311 1 b SIRfewieh 5oamT
(g ) ¥ [TRHTY 5530 : Cl = 35.5, K = 39]
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(1) 54449 (2) 629¢g
(3) 49.2¢g (4) 36649

24. Number of pairs of antibonding electrons in N2 on the basis of molecular orbital theory is

O] & THGId o TR W N, H Tfr-31Tefelt serai o I ohl §ean 3

(1) 5 (2) 4
(3) 6 (4) 2
SECTION (@ve)-Il

ONE OR MORE THAN ONE CORRECT ANSWER TYPE (T& 37 T & 7ftreh Tl ST TR & T)

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

ONE OR MORE THAN ONE choice(s) is(are) correct.

36 @UE ¥ 2 Sgfoshedia 9 8l gesh 7 4 fIehe (1), (2), (3) 7T (4) few e &, foMe @ uw A uw @ AR foshen

uel /el

25. Consider the % ionic character in HF molecule and % covalent character in HCI molecule and choose the
correct statement(s). [Electronegativity on Pauling's scale are F = 4.0, H = 2.1, Cl = 2.5]

HF 3107 3 % STRIe A& SR HCI 310 H % SeE st AeT 9t o S TR 68l e (Fo1) F1 =987 Hiiy)
[T ATTsRH TR forgfasRordT F = 4.0, H = 2.1, Cl = 2.5 €]

(1) HF is 43% ionic in nature (2) HClis almost 7% ionic in nature

HF, 43% 3TTafe Jehfd et 2 HCI, ST 7% 3TT{3sh Sehfef aTet &

V- .
(3) HF is 50% ionic in nature QW £ lepiocharacterin HE__

% Covalent character in HCl

HF H % 3mafie e
HF, 50% STITe Te(d areT & ° =0.46

HCI 5 % TgddIoTdh 1eToT

26. One mole of a non-linear triatomic ideal gas is expanded adiabatically at 300 K from 16 atm to 1 atm under
following conditions :

I.  Expansion is carried out reversibly.
[I. Expansion is free.

Select the correct statement(s).

Space for Rough Work




(Class Xl Studying Moving to Class Xll) - Sample ANTHE-2024 (Engineering)
300 K T & HieT Xl Broremoes sirest e frforfiaa aitRerfaa § 25 €9 8 16 atm @ 1 atm 6 S@1d 8t 2:

I TER IchuvE &9 ¥ frar Sirdr 2

Il SR T 2

TET T (FYAT) T = Ty

(1) Total entropy change of the universe in condition | is zero
afeferf |  sraTie 1 e Tt afted I 8
(2) ASsurr in both the conditions (I and Il) is zero

T wffeartert (1 37 11) § ASeur A 7

(3) ASsys under condition | is zero but non-zero under condition I

qfeReurftr | § ASsys T & Afer afefufer 11 8 7 13 7

(4) Total change in entropy under condition Il is zero as there is no heat exchange between system and
surrounding

it 11 5 et et aferda S & Riifeh fehrer S aiteRT o wear ST o1 ahis fafmer e gt @

| MATHEMATICS |

SECTION (@we)-|
SINGLE CORRECT ANSWER TYPE (T &t 3 YT % 54)

This section contains 13 multiple choice questions. Each question has 4 choices (1), (2), (3) and (4) out of which
ONLY ONE choice is correct.

avs ¥ 13 sgfasmedia 5 8 Jow g4 # 4 fme (1), (2), (3) 79T (4) fRu e, {58 & et u foreheq vt 21

27. If A, Band C are non-empty sets, then (A — B) U (B — A) equals
a3 A, B 3R C ANTH @< &, T (A — B) U (B — A) T &
(1) (AuB)-B (2) A-(AnB)
3) AuB)-(AnB) 4) AnB)u(AuB)

Space for Rough Work
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28. If the roots of the quadratic equation x2 + 6x + b = 0 are real and distinct and they differ by 4, then the value

of bis

af fEeme FieRToT x2 + 6x + b = 0 % Y ATforh QT =T & T $79 HeA 3R 4 B, T b FIAM &

(1) 3
3) 6

(2) 5
4) 9

29. The set of exhaustive values of x satisfying |1 — x| <4 is

11— x| < 4 %1 TR A AT x o6 GRY0] HIHT HT TH=T &

(1) 3, 6]
(3) 3, 9]

30. cos? (ij +cos? [3—75) +cos? [
16 16
c0s2| ™ ) 1 cos?[ 3% ) 4 cos?
16 16

(10
3) 2

n

(2) 4. 4]
(4) [-2, 6]

2 ) .
+cos“| — | is equal to
16

j-i—COSZ (E] T G SR &

(2) 1
4)3

31. If geometric mean of two numbers a and b is 18 and arithmetic mean of a and b is 27, then harmonic mean

ofaand bis

fe 3 Heett a 3T b 1 U AT 18 & 3R o 3R b T AHIG AT 27 &, T g 3 b T S AT 2

1
1) 45

(3) 12

1
2 =

4) 96

32. The difference of greatest and least value of |z1 + z2| if [z1] = 9 and z2 = 5 + 12j, is (where i = \/—_1)

|21 + 25| o HEH I TTELAH A T AW FHT R, AT |21 = 9 TAAT 2, = 5 + 120 87 (& i = /1)

(1) 18
2) 22
(3) 26
4) 14

Space for Rough Work
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33.

34.

35.

36.

37.

38.

The total number of ways to arrange the letters of the word ‘JUNIOR’ with vowels in alphabetical order, is

3758 'JUNIOR' % a0t aht foranfret st o atent ot st et fohaft 2, Srat Tart arotTe 36 7 217

(1) 120 (2) 720
(3) 600 (4) 540
cotx —tanx =

(1) cot2x (2) 2 cot?x
(3) 2 cot2x (4) cot?2x

If n(U) = 35, n(A") = 10, n(B') = 15 and n(A ~ B) = 15, then n(A U B) equals
Ifg n(U) = 35, n(A’) = 10, n(B') = 15 4T n(A " B) = 15, 9 n(A U B) ST &

(1) 20 (2) 25
(3) 30 (4) 35

If both the roots of the quadratic equation x2 — mx + 4 = 0 are real and distinct and they lie in the interval
[1, 5], then m lies in the interval

fe foEma WHIET X2 — mx + 4 = 0 % SHT 7 aredtash SR i § 3R 3 Sf [1, 5] % ford €, @& m formr fauar &
frorq @?

(1) (=5 -4) (2) 3.4)
(3) (4.9) (4) (5,6)

A box contain 3 white, 4 black and 2 red balls. The number of ways of drawing 3 balls from the box, if atleast
one black ball is included is

Uk ST T 3 {%g, 4 el 3T 2 AT i< 2| a e § & 3 Tial shl fHehTer o adient ot e fohal 7, afc 7 4 0
FTeft Tig wftaferd g2

(1) 74 (2) 62

(3) 66 (4) 54

If the first term of an A.P. be 10, last term is 50 and the sum of all the terms is 300, then the number of terms
is

I UH G, 3. FHT YW IS 10 B, Afm U 50 T 3 Feft ueh 67 A7 300 2, 7 IS hl T 7

(1) 35 (2) 8

(3) 10 (4) 15

Space for Rough Work
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39. The real values of x satisfying —_2 <1
| < 1 g e e
(1) (=,0) @) (2.)
3 {—1—2\/5,—1;\/5} @ 0
SECTION (@ve)-Il

ONE OR MORE THAN ONE CORRECT ANSWER TYPE (T 37 T & 37ftreh Tl ST TR & T)

This section contains 1 multiple choice question, which has 4 choices (1), (2), (3) and (4) out of which
ONE OR MORE THAN ONE choice(s) is(are) correct.

| @ve § 1 agfasedim vy ¥ fmd 4 foker (1), (2), (3) @1 4) fw e E FFE @ a1 o & AR fasew
LR

40. ifarg( 2= then
z+4) 4
Ife arg z-4 =T
z+4) 4
(1) max|z+i|=5+42 (2) min|z+i|=\A7
3) min|z—i|=4v2-5 (4) max|z-2-2i|=6v2

o a

Space for Rough Work
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