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The Test Booklet consists of 40 questions. The maximum marks

are 90. There is no negative marking for wrong answer.
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Pattern of the questions are as under:

T3 BT MY Y TR ©

@

The question paper consists of three parts i.e., Physics,
Chemistry and Mathematics. Each part has two sections.

yeF-u= # A T el Afae), [ R Ter i § |
TAF T & A @S 2 |

(i)

(iii)

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

question carries +2 marks for correct answer.

G-I 39 TS # 35 ggfawey 7 &, R dad td TR
TE T | TE T B TE SR B oY +2 3w iR € |
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.
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SAMPLE PAPER
(Class Xll Studying Moving to Xll Passed)

(The questions given in sample paper are indicative of the level and
pattern of questions that will be asked in ANTHE-2024)
(ST S T3 7T 5 ANTHE-2024 H 9 ST aTet ST o WX o I o STET €)

Time : 1 Hour [ PHYSICS ] MM : 90

SECTION (@wug)-|
SINGLE CORRECT ANSWER TYPE (TaheT W&t 3t TohT & T)

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.

TS H 11 TgIhedd T 8l Td 9 H 4 fohed (1), (2), (3) T (4) TRy T &, 7w @ <hater weh forshed Wt 21

1. Consider a tightly wound 100 turn coil of radius 12 cm carrying current of 10 A. What is the magnetic field at
the centre of this coil?

10 A 9T TET T 85 12 cm FrsAT 31 S8Rt A2l 15 100 HU aTeft et T e il 36 FScil o b T eshid &t

FATE?
(1) 1.2x103 T (2) 52x103 T
(3) 4.6x107° T (4) 1.9x10°° T

2. Apointcharge 4 C experience a constant force 500 N when moved between two points separated by a distance
of 2 cm in a uniform electric field. The potential difference between the two points is

THEHT e &= | 2 om ot g & gererehd &t feigatl o sfter Tifd st o, Tk foig ATeier 4 C Ferd a1e7 500 N @199
21 31 feigatt & offa fonrarfae 2

(1) 10V (2) 25V
(3) 5V (4) 8V
3. Current in the branch AC of the given circuit is,
faw e ftwer i s AC oW ¥
B
AMAA_A 3A

] J
/rj

(1) 2A 2) 1A
(3) 3A 4) 4A
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4. The resistance of a wire is 10 Q . Its length is increased by 10% by stretching. The new resistance will now be

close to

Teh R T IS 10 Q21 ATid hleh SHehT TS hl 10% SIGTT SITAT 1 37e Tl Sfcrer ST 8rm
(1) 120 () 120

(3) 130 @) 110

5. The ratio of heat dissipated per second through the resistance 5 Q and 10 Q in the circuit given below is
et fow T aftwer # wfoRe 5 Q 3R 10 O & Wi Yehe AR AT T T ©

202 by
AAAA 552

VWY

ARAA
VYVY

100

(1) 4:1 (2) 1:2
(3) 2:1 (4) 1:1

6. Two point charges +3 nC and +8 pC repel each other with a force of 40 N. If a charge of -5 nC is added to
each of them, then the force between them will become

a1 Torg ST +3 pC 31 +8 uC T A T 40 N o § Ffderd Fd 8| AT 70 & Jeieh § -5 C ST SIST 31T 2,
a1 3Tk T ot & ST

(1) -10N (2) +10N

(3) +20N (4) 20N

7. A di-electric slab of di-electric constant k = 2, is placed between the plates of a parallel plate capacitor such
that its thickness is half of plate separation d. The area of each plate is A. The capacitance of the capacitor is

TSI k = 2 T T TS TTgehT ohi Ueh ST Wi HHTHe shl wiel o sfier 36 S T ST & Toh 36ehl AIeT wie
Tl o 1 AT BN T e T AR A B EeTe At et

4 ¢ A 3¢g,A
1) 2028 2) 2207
()3d ()Zd

3 g A 2 ¢g,A
3) =220 4) Z£20°
()4d ()3d

8. The magnitude of magnetic field at the centre O of the loop of radius r made of uniform wire, due to arc ABC
as shown in figure is

femr o eIl STER =T ABC 3 0T THEHT qR & o 33 r 3 97 & 5 O T Seehi & 1 afemr

Kol Suol

1) — 2) ——
() 8r @) 8r
KITIY)

3) Zero 4) ——
(3) (4) 3or
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9. Proton, deuteron and a-particle all moving with same speed, enter a uniform and perpendicular magnetic field.
The ratio of radiirp : ry : ra is

U AT § TRl M, SR 3R o-F0 THENH A dead e & § AR R 8l Brear e

o faifa®
(1) 2:1:1 (2) 2:2:1
3)1:2:2 4)1:2:1

10. The equivalent capacitance in the circuit between A and B will be

A 3 B % st uftqer & qoxr enfiar arft
I 1uF 1 uF 1 uF
L 11 11 11
A 11 11 11 B
(1) 1 uF 2) 2 uF
(3) 3uF () %MF

11. A non-conducting semicircular disc as shown in figure has a uniform surface charge density . The electric
potential at the centre of the disc is

FERTaR U STaTeieh ST =Iehd! 1 TehEHT OB TR 5 o 81 FhdT o o X foreld foviar &

a
c In(b/a) o(b-a)
) 2ne, (b-a) @ 2z,
o(b-a) o(b-a)
G) 4e, @ 4me,
SECTION (@ue)-li

ONE OR MORE THAN ONE CORRECT ANSWER TYPE (U a7 Uek & 31fireh Tel 30 Teh 3 T24)

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.

38 @ve ¥ 2 Fgfaed o ¥ g v | 4 fawew (1), (2), (3) T (4) few e €, e & uen o v & rfiren foreew
Tt 272
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12. A rectangular loop carrying current i is situated near a long straight wire such that the wire is parallel to one of
the sides of the loop and is in the plane of the loop. Then

i TR TRV ToRT EAT U STRIATHI o[ U ool €19 IR o ehe 39 TR f¥ord & Foh AT, S 1 Foreft Toh ST o AR
2SR U % § 2 e

.2 2
(1) Force experienced by the loop is gM (2) Force experienced by the loop is %M
T T
.2 2
@mﬁw%mwwgﬁ% @mﬁw%mwwgﬁ%
Y T
(3) The loop will move away from the wire (4) The loop will move towards the wire
GRERE R G| 9 AT AT S 7Tft T
13. 6 charges are placed at the corners of a regular hexagon of side a as shown. If O is the centre of hexagon,
then
WSIT @ ATt Toh OH S o N1 9T 6 e ST ATHR W Y 8| Ffe O WSt 1 3 &, 9
q q
q -q
q q
(1) Electric field at O is —3
2neqa
omformar 12
27'5803
(2) Potential at O is —2
2ngpa
omfrm 9 3
2ngqa
: . q? 1 5
(3) Total electrostatic forceon—qis ——— | —+=
47‘[8082 J3 4
q° 1 5
—q R FA e s —+2 | '
47‘[8082 J3 4
(4) Potential at O is —2
owfa 92

TCSOa
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[ CHEMISTRY |

SECTION (@wusE)-l
SINGLE CORRECT ANSWER TYPE (UsheT Tl 3T Tk o T2)

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.

TEEH 11 Tgfamefia g 8l TS T H 4 faheT (1), (2), (3) 7T (4) RumuE, {58 & et uen foshea @@t &

14. The electrodes of a conductivity cell are 3 cm apart and have a cross-sectional area of 4 cm?2. The cell constant
of the cell (in cm™) is

Ueh SITeAohdl §e o S92l 3 com 2l gl Ut Fbord & ST 3ok S0 1< 1 &thel 4 cm? &) A1 Ul 1 Ut Feertiah (cm-"
"R

(1) 4x3 (2)

AloO W[

@ 7 (4)

15. The rate of reaction, 3A + 2B — product, is given by the expression, rate = k[A][B]?.
If A is taken in excess, the order of the reaction would be
Affsram, 3A + 2B — 3IcUTE, i AT sHsten R TRl fearm e 8, a7 = K[A][B]2
IfS A o1 STTTere W foram STrar &, ar Affshar shife gnft
(1) 3 ) 2
3) 1 (4) 5
16. Maximum number of isomers possible for which complex?
T3 9 hi Hepet o forg dvier e o <ht e sAfrendn 272
(1) [Cr(ox)s]*- (2) [Pt(NHs)2Cl2]
(3) [Ni(dmg):] (4) [Co(en)Cl2]Br

17. If the electrochemical equivalent of an element is 0.000238 then the equivalent weight of element is (approx)

af foreft aear 1 fergra-Tremat=rah qearish 0.000238 2 T A T qeatish! W (TITT) ©

(1) 23 (2) 38

(3) 15 (4) 56
18. In the reaction

e srfufrar o,

NaCl + K,Cr,0; + 6H,SO, — > 2KHSO, + NaHSO, + X + 3H,0

X is a reddish brown gas. X could be

X U T3 T 21 A X B w1 §
(1) CrOs (2) H2CrO4
(3) CrOzClz (4) CrOs
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19.

20.

21.

22.

23.

If the activation energy for the forward reaction is 80 kJ/mol and activation energy for the backward reaction is

120 kd/mol, then enthalpy of reaction will be

Ife a1 Srfufsram o fore afemaor =it 80 kJ/mol e ST 1fsifsran o for |fsharmr Sett 120 kJ/mol B, at 3rfsyfema i
T gt

(1) 40 kJ/mol (2) —40 kJ/mol

(3) 200 kJ/mol (4) =200 kJ/mol

The orange colour of K2Cr207 and purple colour of KMnOy is due to

K2Crz207 T T TT 96T KMnO4 3T ST T fohEreh s a1t 872

(1) d — d transitions in K2Cr207 and charge transfer transitions in KMnO4

K2Cr207 H d — d EshHIT 3T KMNO4 H STTAST TATHIAR0T HshHoT

(2) d — dtransitions in KMnOa4 and charge transfer transitions in K2Cr207

KMnO4 o d — d EshATT 3T K2Cr207 § STTART TATHTA0T HshH0T

(3) Charge transfer transition in both
T H STeIRT TITHIAROT HshHOT
(4) d — dtransitions in both
AT H d — d HehAo
van't Hoff factors of 3 aqueous solutions of equimolar A, B and C are 0.6, 1.2 and 1.8 respectively. The correct

order of their freezing point is

TEAE A, B 3R C % 3 ST foretei o aTve 21 Turieh shHRT: 0.6, 1.2 T 1.8 8| A1 $4oh feHieh o1 G 360 &

(1) A>B>C (2) B>A>C
(3) C>B>A (4 C>A>B
What weight of solute (molecular weight = 60) is required to dissolve in 180 g of water to reduce the vapour

pressure to 4/5" of pure water?

& ST o AT el i BT 4/50 T 6 fTT 180 g ST H HIet ST aiTe STTaredeh faetdr (31foaes 9’ = 60) T R
foRerT B2

(1) 48g (2) 96 ¢

(3) 150 g (4) 175¢g

Among the following the species with the lowest conductance in aq. medium is

Sttt Arear 7 fFrefarfiad 5§ @ e Sfiefis &1 et =ITad ST 87

(1) H* (2) Li

(3) Na* (4) K*
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24.

Interstitial compounds are those which are formed when small atoms like H, C or N are trapped inside the
crystal lattices of metals. From the following statements related to interstitial compounds, select the incorrect
one.

H, C 3T N S8 I TRHTY] Sfe GTq3T o foheet STeteh o 37aX HTférd &1 ST 8 df S{auret! AT s 8| Siaured A &
Heiferg frfeaRad el § 9 Ted e o1 98 shifg

(1) They are usually non-stoichiometric

J WA -THHH RTod e g &
(2) They are highly reactive in nature
3 st sifTRTEer wHT ¥ 2
(3) Their melting points are higher than those of pure metals

§ToRT TR Y6 ATl ohl QT H STTee BT 8

(4) They are very hard
3 Srcafires FIT LA &

SECTION (@ue)-li
ONE OR MORE THAN ONE CORRECT ANSWER TYPE (U a1 Ush & 37f2reh gl 3T Teh{ o T2)

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.

38 @ve ¥ 2 Fgfaedia o ¥ g v | 4 fawed (1), (2), (3) 7T (4) fw e €, e & ues v v & rfirew forerew
T 272

25.

In an experiment, osmotic pressure of 0.1 M ag CH3COOH solution at 300 K is found to be 2.706 atm and
osmotic pressure of 0.2 M aq CH3COOH solution at 300 K is found to be 5.166 atm. Select the correct
statement(s) on the basis of this experimental observation.

Tk T H, 300 K T 0.1 M STefi™ CH3COOH fIIei™a st 9URur 21« 2.706 atm 91T 7T 9T 300 K 9 0.2 M ST
CH3COOH Tereta a1 WIERvT &Tel 5.166 atm TTET T2T| S8 TR JeT0T o SATEN 9T Tt e (HYAT) T 9= iy

(1) Degree of dissociation of CHsCOOH decreases as concentration increases from 0.1 Mto 0.2 M

S Figar 0.1 M ¥ 0.2 M T sigd! ® af CH3COOH  foiis st | wredt &

(2) pH of 0.1 M CH3COOH and 0.2 M CH3COOH solution are equal
0.1 M CH3COOH @9 0.2 M CH3sCOOH fare™ =T pH Ta &

(3) Concentration of CH3COO- ions in 0.1 M solution is same as that in 0.2 M solution

0.1 M o= & CH3COO- /T 3 |igdT, 0.2 M fae™= § CH3COO- ST 3hY |igdl o gHMH &

(4) Dissociation constant of CH;COOH decreases as concentration increases from 0.1 Mto 0.2 M

[Use r_0082L atm}
mol K
- : - . 0.082 L atm
T HIFTT 0.1 M & 0.2 M % aedl & 6 CHaCOOH 1 s feerieh w1 [El?fﬁr o F R:T}
mo
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26. The correct option(s) regarding the complex [Co(en)(NHs)3(H20)]3* is(are) (en = H2NCH2CH2NH2)
Haa [Co(en)(NHs)s(H20)] > o Hsig 1§ &t forehed (%) (en = HaNCH2CHaNHz)

(1) It has two geometrical isomers

3G 1 SATHA T THTeEE &

(2) It will have three geometrical isomers if bidentate 'en’' is replaced by two cyanide ligands

afe fdq 'en' 1 31 WRIATSS forfiel & faweenfod fopa ST ot g8k o SATfd R SHTeRre 81

(3) Itis paramagnetic

T TR &

(4) It absorbs light at longer wavelength as compared to [Co(en)(NHz3)4]3*

T8 [Co(en)(NHa)a]>* T TaiT & €ief et ot STehTT ST oheat 2

| MATHEMATICS |

SECTION (@wue)- |
SINGLE CORRECT ANSWER TYPE (UsheT Hgl 3TR Jh o T2)

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.

TEEH 13 Tgfamefia g 8 TS T H 4 fahew (1), (2), (3) 7T (4) Rumw E, {8 & et uek foshe @t &

27. The value of tan‘1(—\/§) is equal to
tan™"(—/3 ) = AT SRR

T T
(1 -3 2 -5

®) (4)

ol a
w3

28. The matrix X for which ﬁ 11} er 10} is
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29. Izn(sinx +cos x)dx =

(1) 0 (2) 2
() -2 (4) 1
30. If Ais a square matrix of order 4 and |A| = 3, then |adj A| is equal to
fe TS 4 1 TH a1 AT A © 3R |A| = 3, T |adj A| TR D
(1) 27 (2) 81
() 9 4) 3

31. The area bounded by the curves y? = 4x and x2 = 4y, is

TRt 2 = 4x T x2 = 4y G NG &P &

(1) ?sq. units (2) 4 sq. units
%2 it 4 g
8 . .
(3) 3 sqg. units (4) 16 sq. units
%aﬁgﬁé 16 3 ShTS
32. The function f(x)={x+2 x=1 is
x+1 x<A1
Wf(x):{x+2 x>1
x+1 x<A1

(1) Discontinuous at x = 2
X =2 9 IHUdd

(3) Continuous at x =1
x =19THdd

33. The interval in which f(x) = |n(x2 —7x+1o) increases is

e FaTrel i 8, e f(x) = |n(x2 —7x+1o) JYAH B2

(1) x (5, ©)
(3) xeR
sinn—x
34. Consider f(x)= 2’
X+a,

(2) Discontinuous at x =3
X = 3 QT AHdd

(4) Discontinuous at x = 1
x =190 3Fgdq

) x e (2, 5)
(4) xed

. Then, the value of a, if x = 0 is a point of local maxima, is

. TIX
qT i f(x)=1"" 2 X>0,Wammﬁﬁﬂ%,aﬁwmaﬁr@%§x=o%?

x+a, x<0

(1) a<o0
3) a>0

(2) a<0
(4) a=0
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35.

36.

37.

38.

39.

The value of sin[2tan‘1 (%D + cos(tan‘1 2\/5) =

sin(Ztan1 (%n + cos(tan’1 2\/5) EIR:IER

16 14
1) — 2) —
M 15 @ 15
12 11
3) — 4) —
3 15 @ 15
sin2xdx .
J'—zlsequalto
1+ cos” x

J~ sin2xdx R

1+ cos? x
(1) %Iog(1+coszx)+c (2) 2log(1+coszx)+c
(3) %Iog(1+c032x)+c (4) —Iog(1+cos2 x)+c
3 2 5
fA=|2 3 8]|,then|adj(A")|is equal to
7 2 9
3 25
gfe A=|2 3 8|,dd |adj (A")| SRR
7 2 9
(1) L (2) 24
24
(3) 48 (4 —
(24)

The number of point(s) of non-differentiability of f{x) = max{e*, x?} for x <0 is
x < 0% AT, f(x) = max{er, x2} ht SF-Saeherftera o fog (foigat) &t v &

(1) 0 2) 1

(3) 2 4) 3

The area enclosed by the curves y2+4x=4andy—2x=2is

AhT y2 + 4x = 4 AT y — 2x = 2 G UNTg SheA &

23 22
1 = @ =
25
@) = (4) 9
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SECTION (wwz)- i
ONE OR MORE THAN ONE CORRECT ANSWER TYPE (Uek &7 Uk & 31fireh €t 377 Toh 3 T21)

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.

| v | 1 Sgfasedia wo §, e 4 fasker (1), (2), (3) 79T (4) fw & o @ uw o vk @ st fasew
e 272

40. If A and B are symmetric as well as invertible matrices and commute, then which of the following is/are

symmetric

afe A 3R B AHUT o Y81 SGHATITT ST & qAT AT &, Tol TR # & i1/ 6 JHid 8/a?

(1) A'B (2) AB-
(3) A'B-1 (4) AB
O o aQ
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