TJEE Sample Paper 2027

Tripura Joint Entrance Examination (TBJEE) - Physics, Chemistry, Biology,

w Mathematics - Practice Paper 1

Questions Marks Time Marking
120 MCQs 120 per subject (360 90 + 45 + 45 min +4 correct, -1 wrong
per group)
Paper 1 (90 minutes) Physics / stuteffawst 11030
Paper 1 (90 minutes) Chemistry / BTN 30 3110 60
Paper 2 (45 minutes) Biology / Stafqwt 30 61 to 90
Paper 3 (45 minutes) Mathematics / stfcs 30 91 to 120
Instructions fAtitafer
1. This set has all four TJEE papers: Physics (1 to 30) and 1. 93 (TG TJEE- 513G stas w@ite: stwiaffmt (1 A 30) 3
Chemistry (31 to 60) in one 90-minute sitting, Biology PN (31 AT 60) 9FE 90 NG, Safqwt (61 QT
(61 to 90) in 45 minutes and Mathematics (91 to 120) in 90) 45 INfATE @32 i (91 A 120) 45 NfATGI
45 minutes. 2. 35t A SAIHIAT stviTelfImt, TR 3 sifdfs; a5t B-7
2. Group A candidates take Physics, Chemistry and SdrsIar smreffRmt, S 3 Siafdmt 9qe sbst ¢
Mathematics; Group B take Physics, Chemistry and I 51aft fRamas 13bst o1 AfSfE atstg sty
Biology; Group C take all four. Each group is out of 3601
360. 3. &ifSf sfeta 516 9 (A, B, C, D) @, TF 950 55w
3. Each question has four options (A, B, C, D) with one 3t fAsboN Sad| AfSTP SIS TaEd oAy 4 A= 3Tt

correct or closest answer. Each correct answer earns 4 TR 932 A6 gl SBEI &y 1 AT I1o A
marks and 1 mark is deducted for each wrong answer. 4. Eb‘ﬂFi'flj(?fBZ 3 (VIR (1 IIARIT dAf W | &[isiey

4. Calculators and mobile phones are not allowed. Time SIrHIT Nt &SP Sl SN @iemiena 4|

each sitting separately, as in the real exam. 5. FBfeT 29 fST 3 LTI (T Witg | od N1y stiefEy
5. Questions are given in English and Bengali. If the two QIFTeT ARG HALHAS oI

differ, the English version is final. 6. SGINIET 3 ST I (73T WG| SAIFT I I A
6. The answer key and solutions are at the end. Check BRS GTyfeT ol

them only after you finish.

This is an AglaSem practice paper written on the official TJEE pattern (30 MCQs per subject, +4/-1, 3 questions from each of
the 10 syllabus modules) and the TBJEE module-wise syllabus. It is not an official TBJEE paper, and its questions are original.

Paper 1 (90 minutes)

Physics / stuteffqust

1.  The dimensional formula of impulse is:
J(eTd dIted (impulse) NG ALP© geT:

(A) [ML2T™] (B) [MLT™]
(C) (MLT] (D) MLT?]

2. A body starts from rest with a uniform acceleration of 2 m/s?. The distance it covers in the 5th second
is:
930 I 5 @TF (A 2 m/s? JIV g belto BF IR | ABT TS Afb @ 177 Wfoe I ©f 2eT:
(A)10m (B)16 m
C)9m (D)25m
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3. A projectile is thrown with a speed of 20 m/s at 45° to the horizontal (g = 10 m/s?). Its horizontal range

IS:

93T Y IF@ QTSN A7 45° @M 20 m/s @UT (@ISt 2e (g = 10 m/s?) | 9T AJNS SHedt oot:
(A) 80 m (B) 10 m

(C)40m (D)20m

4. The velocity of a 5 kg body changes from 2 m/s to 6 m/s in 2 s. The average force acting on it is:
5 kg O QBB IFI @57 2 5-9 2 m/s (A 6 m/s 2qI 49 SoiF fGHTAeT 51T IeT 2e:
(A) 5N (B) 40 N
(C)20N (D)10N

5.  The moment of inertia of a thin ring of mass M and radius R about the axis through its centre and
perpendicular to its plane is:
M T 3 R ITELT QFT0 3T IeTTI @G 3 BleTd 67 79 WCHI SNHATF Srool-g1NS 3T
(A) MR?/2 (B) 2MR?/5
(C) 2MR? (D) MR2
6. A2 kg ball moving at 3 m/s hits a 1 kg ball at rest and the two stick together. Their common velocity is:
3 m/s @F 5NN 2 kg ORI 9FB (NeTP B 1 kg ORI QIB (AR <P O 972 (1T YfB aFT7 IS
Y| ©Id AT (@57 *eT:
(A) 1.5 m/s (B) 3 m/s
(G 1m/s (D)2 m/s

7. The escape speed from the Earth is 11.2 km/s. For a planet of the same density but twice the Earth's
radius, the escape speed is:
SRIT (It Yfpwst 11.2 km/s| sfA SN Ty 67 G339 TN 93(e ed Yfere 2@
(A) 22.4 km/s (B) 15.8 km/s
(C)11.2 km/s (D) 5.6 km/s

8. A wire 2 mlong with cross-section 1 mm? stretches by 1 mm under a load of 100 N. The Young's
modulus of its material is:
2 m &R 3 1 mm? FBERME 936 ©fF 100 N B 1 mm &1fIo o0 OB S 372 Bt aot:
(A) 2 x 108 N/m2 (B) 5 x 101° N/m?2
(C) 2 x 10" N/m? (D) 1 x 10" N/m?

9. The terminal velocity of a small sphere of radius r falling through a viscous liquid is proportional to:
Y SAER N I oIS r AT 9T (@fB (A I @t FIAIoI AN HEF?
(A) r2 B)r
C)r (D) 1/r
10. The efficiency of a Carnot engine working between 500 K and 300 K is:
500 K 3 300 K SBold &) $IITo 95f6 ST G ol 3e:
(A) 25% (B) 60%
(C) 40% (D) 67%
11. In anisothermal process of an ideal gas, the change in internal energy is:

S SGTE Q6 TN ST ar8s® XIfea SAfiaen g

(A) Equal to the heat supplied (B) Zero
gn3 OItfg NN X7

(C) Always negative (D) Equal to the work done
NELERIME FODIEI NN
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12.

13.

14.

15.

16.

17.

18.

19.

20.

The rms speed of the molecules of a gas is proportional to (T = absolute temperature):
T QYBIeTT TeT oS IR (rms @) FIABI TNFASH? (T = I Sl

(AT B)T

C) 14T (D) T2

The time period of a simple pendulum of length 1 m at a place where g = m2 m/s? is:
@A g = M2 m/s2, RN 1 m Wi 9BfB STt (eTdd (eTvdieT e:

(A)1s B)2s

C)4s Dymts

A sound wave of frequency 170 Hz travels in air at 340 m/s. Its wavelength is:
170 Hz T3 9B XFedey eI 340 m/s QU 51eT| 9T G5 WE] e
(A)2m (B) 5780 m

C)1m (D)0.5m

The fundamental frequency of an organ pipe of length L closed at one end (speed of sound v) is:
AFAS I% L W1 916 SO5fin T Yol I (<N @ v) 2e:

(A) v/L (B) 2v/L

(C) v/2L (D) v/4L

The force between two point charges is F. If each charge is doubled and the distance between them is
also doubled, the force becomes:

yft i QIR Wey I FI 2fSft @i 3 Siwd N4iae! yag Jote fFae Fae 6 T :

(A)F (B) 2F

(C) 4F (D) F/4

A parallel-plate capacitor has capacitance C in air. If the space between the plates is completely filled
with a dielectric of constant K, the capacitance becomes:

IOIBT 9B TNITIE I IR 417 C| 1O Yo NLIS! B K SAAMAYod I 936 s[aitayfos
NI e S5 ©ATB I 4199y

(A) C/K (B)C
(C) KC (D) K2C

The energy stored in a 2 yF capacitor charged to 100 V is:

100 V-9 @ifz® 2 pF 4@ AfBs I 7o

(A)0.1J (B)0.01J

<c1dJ (D) 0.02 J

A cell of emf 2 V and internal resistance 0.5 Q is connected to an external resistance of 3.5 Q. The
current in the circuit is:

2 V OfSehierd I 3 0.5 Q WO @4 9Fi6 @ 3.5 Q ferd @I A7 L& | IoA© AJfeNiar 2e:
(A) 0.5 A (B) 4 A
(C) 0.57 A D) 1A

A Wheatstone bridge is balanced with P =10 Q, Q =20 Q and R = 15 Q. The fourth resistance S is:
P=10Q,Q=20 Q3 R=15Q A 935 236 fF& ATER «ite| 59 @4 S 2e:

(A)15Q B)7.5Q

(C)30Q (D)45Q
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21.

22,

23.

24,

25.

26.

27.

28.

29.

Kirchhoff's junction (current) rule is based on the conservation of:
I ALY (S1R) S]@ @I X STLPHAT BT Afofdoe?

(A) Charge (B) Mass
jSuUIoy vd

(C) Momentum (D) Energy
CRCR I

The magnetic field at the centre of a circular coil of N turns, radius R, carrying current | is:
N SI1%5, R BT 3 | 12T 9376 FBIFI YA T (BIFS 6Fg ooT:

(A) poNI/R (B) uoNIZ4R

(C) poNI/2TR (D) poNI/2R

In an AC circuit with a pure inductor, the current lags behind the voltage by:

BT 9315 [T AMHFLS AC JONIT© 21T [TORI G- @ -t 2w A of 7e:
(A) O (B)m

(C) /2 (D) /4

Which of these electromagnetic waves has the shortest wavelength?

AT 7 SfSRPEI I O SATILT TIGR IN?

(A) X-rays (B) Gamma rays
ag7-3fn sttt afXy
(C) Microwaves (D) Radio waves

The critical angle for a glass of refractive index /2 (in air) is:

J2 SN I (IGITII STIHTF) ST2FB (it Ze:

(A) 45° (B) 90°

(C) 30° (D) 60°

In Young's double-slit experiment the fringe width is B. If the separation between the slits is doubled (all
else unchanged), the fringe width becomes:

32-97 f-fow ST ATeTa oF B1 @y 317 woififSe @t 5 4foa Il a3 Fae e % o=
(A) B2 (B) B

(C) 2B (D) 4B

The phenomenon of polarisation shows that light waves are:

STNION ToAT (AF @IRIT T @ ANATS 5o

(A) Longitudinal (B) Transverse
e o

(C) Stationary (D) Mechanical
5 Tfes

Light with photons of energy 5 eV falls on a metal of work function 2 eV. The maximum kinetic energy of
the emitted photoelectrons is:

2 eV JINTHRIY 916 4Igd S 5 eV ¥ (FIBAYD AT MG | 756 BEIADHRI S sifoxif ze:
(A) 2.5 eV (B) 3 eV

(C)10eVv (D) 7 eV

The half-life of a radioactive sample is 10 days. The fraction of the sample left after 30 days is:
930 (oS YN QLY 10 1 30 A ST FYAIT @ S WIXE ANS ©f 2e:

(A) 1/6 B)1/3

(C) 1/16 (D) 1/8
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30. Ina p-type semiconductor, the majority charge carriers are:
p-BT3st WS fIAIRI® AN BE ILINALD Tt
(A) Free electrons (B) Holes
Y& TP @
(C) Positive ions (D) Negative ions
TS AN IS @RI~
Chemistry / 31T
31. The number of moles in 22 g of CO; is:
22 g CO,-(® (VIeTs1eyt qet:
(A) 0.25 B)2
(C) 0.5 (D) 1
32. The maximum number of electrons in a subshell with azimuthal quantum number | = 2 is:
fosiext (PRGN 51T | = 2 T SoIFCH S IF SAPEN FeT 2
(A) 14 (B)2
(@G 10 (D)6
33. Which element has the highest electronegativity?
@I (T OfSe-dlTg[Fo! SR @72
(A) Chlorine (B) Oxygen
@I afene
(C) Nitrogen (D) Fluorine
RIRE| (D Fofe
34. The shape of the ammonia (NH;) molecule is:
SR (NH,) S ST 2e:
(A) Trigonal planar (B) Tetrahedral
(C) Linear (D) Trigonal pyramidal
QR fawtd SRS
35. For a spontaneous process at constant temperature and pressure, the change in Gibbs energy AG is:
52 St 3 BItst 96 FosPo SHfepard Ty BT *Ifepq AR AG 2e:
(A) Positive (B) Zero
SRR X7
(C) Infinite (D) Negative
@Y AN
36. The rate constant of a first-order reaction is 0.693 min™. Its half-life is:
BB AN @Y AP LI 0.693 min'| 9T WY 2e:
(A) 10 min (B) 1 min
(C) 0.693 min (D) 2 min
37. The pH of a 0.001 M HCI solution is:

0.001 M HCI Gt pH 2eT:
(A) 11 (B) 1
)3 D) 2

agfamm TJEE Sample Paper 2027 - admission.aglasem.com/tbjee-sample-paper/ Page 5 of 20



38.

39.

40.

41.

42,

43.

44,

45.

46.

The number of atoms per unit cell in a body-centred cubic (bcc) lattice is:
PP TN (Dec) T Hf6 9FD (@I TN FeUyt 2T

(A) 1 (B) 4

©€)2 D)6

At constant temperature, 2 L of a gas at 1 atm is compressed to 4 atm. Its new volume is:
2 SLOIT 1 atm BIEst It 2 L SIS 4 atm Bitst S1eHfo© Faf 27| OF QA ST Te:
(A)1L B)2L

€)0.5L D)8 L

The oxidation number of Mn in KMnQ, is:

KMnQO,4-9 Mn-a3d Siiqq ST ?¢T:

(A) +4 (B) +7

(C)+6 (D) +5

Which of the following is a colligative property?

AT @IFTT 9FT ST2Lisio (SfeTsiite) 4x?

(A) Viscosity (B) Refractive index
STt Afosrars

(C) Osmotic pressure (D) Surface tension
aQfom ist SOOI

The value of one Faraday is approximately:

AP PIIST NIF I

(A)1.6 x 101 C (B) 96500 C mol™

(C)6.02 x 108 C (D) 8.314 C mol™

Heavy water is:

SIdt Sret 2eT:

(A) T,O (B) H,O with dissolved salts

73hgo dR@ H,0
(C) H0, (D) DO

The most abundant noble gas in the Earth's atmosphere is:

SIRISIT IS STAGR @ AT 241t i siyisT 2

(A) Krypton (B) Neon
f@s15a =

(C) Argon (D) Helium
atsfy feferary

The oxidation state of sulphur in H,SO, is:

H,S0O,-4 ATeTHIEI Sriqy W3] Qe

(A) +4 (B) +6
(C) -2 (D) +2

Which alkali metal is used in photoelectric cells because of its very low ionisation energy?
AT I WA AP T (PN 1 4 ANEAP-OGR (ST I 27?2

(A) Potassium (B) Caesium
EElERINY Sy

(C) Sodium (D) Lithium
&nicnip ferferu
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47.

48.

49,

50.

51.

52.

53.

The IUPAC name of [Co(NH3)]Cl; is:
[Co(NH3)e]Cls-ad IUPAC FNIN 2cT:

(A) Hexaamminecobaltate(lll) chloride
(B) Hexaamminecobalt(ll) chloride

(C) Hexaamminecobalt(lll) chloride
(D) Cobalt hexaammine trichloride

Lanthanoid contraction is caused by the poor shielding effect of:
AFATS TRPEAI IS (P SAPER YT WA Hoi?

(A) 4f electrons (B) 5d electrons
41 STHEN 5d ETFET

(C) 6s electrons (D) 4d electrons
6s 3ETHGN 4d EIEN

The IUPAC name of CH;~CH(CH3)-CHj is:

CH;3—CH(CH3)-CH3-ad IUPAC NN ¢T:

(A) 2-Methylbutane (B) 1-Methylpropane

(C) Butane (D) 2-Methylpropane
Addition of HBr to propene in the absence of peroxide gives mainly:
SIIRIG WYHBOT (HHA 5757 HBr T 20T 4N S

(A) 1-Bromopropane (B) Propane

(C) 2-Bromopropane (D) 1,2-Dibromopropane

An SN2 reaction at a chiral carbon takes place with:
QFfC T3l FIA SN2 fIfat =e:

(A) Inversion of configuration (B) Complete racemisation
AT [RsidrodaasTe st ef @At

(C) Formation of a carbocation (D) Retention of configuration
JILIPHBIIN AL WL TSt Py @

The Lucas test is used to distinguish between:
I SHIPHT I Wy 1Py FAT© T© 22
(A) Primary, secondary and tertiary alcohols

13N, CTFoify 3 Brafmify @rerraet
(B) Primary and secondary amines

S13INIT 3 iy @
(C) Aldehydes and ketones

ATeTfoRIss 3 fFoH
(D) Phenols and carboxylic acids

@A 3 P AeTd TS

Which of the following gives a positive iodoform test?

(A) Propan-1-ol (B) Methanol
(STHN-1 -9 el e

(C) Benzaldehyde (D) Ethanol
RASIAIGRI8S gl
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54.

55.

56.

57.

58.

59.

60.

Phenol is more acidic than ethanol because:
3AAETT (B @Ael @R wifas, Fa:
(A) The ethoxide ion is stabilised by resonance
(B) Ethanol is a gas at room temperature

ST SPORT AT SI7iS
(C) Phenol has more hydrogen atoms

AT 2GS SN @
(D) The phenoxide ion is stabilised by resonance

The carbylamine test (foul-smelling isocyanide formed with CHCI; and alcoholic KOH) is given by:
TN It (CHCI, 3 STzt KOH-a3 (67 Yofdle SIRCITRIAIRS 515d) (7
(A) Tertiary amines (B) Primary amines
(C) Amides (D) Secondary amines
N ER TSI @A
Nylon-6,6 is an example of a:
F1eeAN-6,6 @FIAIBI SHied<r?
(A) Natural polymer (B) Condensation polymer
1Pl stferia AT stfemig
(C) Addition polymer (D) Cross-linked rubber
To stfeig -fe1eFS qa1d

Depletion of the stratospheric ozone layer is mainly caused by:
SIOIFHANE ST I I AL FA:

(A) Methane (B) Sulphur dioxide
e SR Slewes
(C) Carbon monoxide (D) Chlorofluorocarbons
IRA NAIEES W@BW
Deficiency of which vitamin causes scurvy?
@1 FSBINET wTei| FfS @ 21?
(A) Vitamin D (B) Vitamin A
feBifNa D BT A
(C) Vitamin K (D) Vitamin C
foBIfNT K foifim C
Hydrolysis of sucrose gives:
b (CRICERCI CIE NG AC R R
(A) Glucose and galactose (B) Fructose and galactose
HBIE 3 NATOIST %—f@‘r@? 3 SITETIBBTS
(C) Glucose and fructose (D) Glucose only
P 3 PRI JY PG

Aspirin, a common analgesic, is chemically:

YT @IS St IemafAeei| o

(A) Salicylic acid (B) Acetylsalicylic acid
siferstiafers anifsrs ifsTeteersTiferstiafers aifsrs
(C) Benzoic acid (D) Paracetamol
RATSITIS wifrs SIS NS
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Paper 2 (45 minutes)

61. The binomial system of nomenclature was introduced by:

Biology / Sitafawit
o ANSIY FGHfS AT FEA:
(A) Gregor Mendel
(&5 (ST

(C) R. H. Whittaker
Wi, 435, B3BIIG

62. Organisms that are heterotrophic and have cell walls made of chitin belong to the kingdom:

(B) Charles Darwin
BIet SIS
(D) Carolus Linnaeus

ENCIGINAGIBRIN

@ SRR AT 932 WM FHABI F1or oy 1S, Bt @17 A AF9?

(A) Monera
RGEI]
(C) Fungi
2q1F (TIw)

(B) Plantae
Sfgm (@)

(D) Protista
E&nier)

63. Animals that have a notochord at some stage of their life belong to the phylum:
SR @IAT 9F AW @ AT @GRS AN, I @IF AEL A9 G?

(A) Arthropoda
wrrefitsitst
(C) Chordata
355/ G
64. Cork cambium is also called:

IS AN ST AMW:
(A) Periderm

CIEE
(C) Phelloderm

z

(BEISN

65. Kranz anatomy is found in the leaves of:
PG TATGN AT T FIm SATerT?

(A) C; plants such as wheat
SItNE ot C, Sfgm

(C) CAM plants such as cactus
FIFBIIA ot CAM SfGm

(B) Annelida
qifaferst

(D) Mollusca
(NIGIES]

(B) Phellem
el

(D) Phellogen
(@IS

(B) All aquatic plants
I TS SGm

(D) C,4 plants such as maize

98I Nwof C, Sigm

66. The connective tissue that joins a skeletal muscle to a bone is:

Q& @IFAT FegTet (IS QB o7 T I ©f 2ot

(A) Tendon
T

(C) Cartilage
OHTE

(B) Areolar tissue
ISR Fet

(D) Ligament
IGRICET

67. Which cell organelle is known as the powerhouse of the cell?

@ - @GR LT TeTt 22

(A) Golgi apparatus
st 35
(C) Lysosome

SATANSIN

(B) Mitochondrion
BRG]

(D) Ribosome
EIRGIC
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68.

69.

70.

71.

72.

73.

74,

75.

Crossing over takes place during which stage of prophase | of meiosis?
NI @ 1-97 @GN ST St 38id TH?

(A) Leptotene (B) Zygotene
GIERIED SIFQIIED

(C) Pachytene (D) Diakinesis
SHIB1efoA RIRISIEGIE N

The ribosomes of prokaryotic cells are of the type:

QP (@ TTTI3fF) @I AANSI «JF 2o

(A) 60S (B) 80S

(C) 90S (D) 70S

The light reactions of photosynthesis take place in the:

TP AN TS vt €G:

(A) Mitochondrial matrix (B) Cytoplasm
WISBIHIGA «itq STIRBTETST

(C) Stroma (D) Thylakoid membranes

Which plant hormone mainly promotes cell division?

@I~ Sfgn WA 9o @HIfTere 96i?

(A) Cytokinin (B) Gibberellin
ATSBIBIA fengquafery

(C) Abscisic acid (D) Ethylene
QIR @S sfelfer

The net gain of ATP molecules from one glucose molecule in glycolysis is:

ATHIEAIET BB I @ (A ATP-J 3B oT1© 2et:

(A) 36 (B)8

€4 (D) 2

The structural and functional unit of the kidney is the:

TEI N5AC 3 IO aFF Ie:

(A) Villus (B) Neuron
foams [BEEG

(C) Alveolus (D) Nephron
CUGICRG I N

The enzyme pepsin in the stomach acts on:

SHFFA (4T BeI6S IS I

(A) Proteins (B) Fats
BT Sl @A TSI

(C) Starch (D) Nucleic acids
IO T5iT fRefape wifiieg Ssiq

Which hormone lowers the blood glucose level?
(PN QWIN 903 PG Niql SNIA?

(A) Glucagon (B) Insulin
FIISIA 3Rfer

(C) Thyroxine (D) Adrenaline
offsafarm aiifgAtfer
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76.

77.

78.

79.

80.

81.

82.

Double fertilisation is a characteristic feature of:

fg-fAtae ima g

(A) Gymnosperms (B) Bryophytes
IS S EICIEE]

(C) Pteridophytes (D) Angiosperms
Bfirretast BBIST Sgw

In human females, fertilisation normally takes place in the:
NINT NI A YIS (ST q67?
(A) Uterus
SIS
(B) Ampullary region of the fallopian tube
Sratfera wursjet wreet
(C) Ovary
SR
(D) Cervix

The number of chromosomes in a human sperm cell is:
VAT BT (@IS AT 2eT:

(A) 22 (B) 44
(C) 46 (D) 23

The phenotypic ratio in the F, generation of a Mendelian dihybrid cross is:
(TGS 15T TAA F, S0 FHTBram QI sis ao:

(A)9:3:3:1 B)1:1:1:1

C)1:2:1 (D)3 :1

The AB blood group in humans is an example of:

W@ AB T35t (FIAIBI Sriadr?

(A) Incomplete dominance (B) Co-dominance
TS SFBor S3-gbof

(C) Epistasis (D) Complete dominance
afrEnfeT S7syef epBol

The theory of evolution by natural selection was proposed by:

A1PFod BT MG [RIOAI ©g SBII FEA:

(A) Jean-Baptiste Lamarck (B) Hugo de Vries
- o ATNIS Uit vy fast

(C) Charles Darwin (D) Gregor Mendel
BieiS Siased @5 (ST

Malaria is caused by:

WA @I BT

(A) Plasmodium (B) Salmonella
AT TS ST

(C) Wuchereria (D) Entamoeba
SEt QB
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83.

84.

85.

86.

87.

88.

89.

The antibiotic penicillin was discovered by:

QRIS (IR QIS FRA:

(A) Louis Pasteur (B) Edward Jenner
3 SII JTITE (G

(C) Alexander Fleming (D) Robert Koch
AT GPNe M6 T

Antibodies in the human body are produced by:
VIR ATfBAfS Sestq F:

(A) T-lymphocytes (B) Red blood cells
T-feTeps13B (Tife® TEBIIB
(C) Platelets (D) B-lymphocytes
bt B-feTrep1sTist
Restriction endonucleases cut DNA:
@B AN P DNA- FIE:
(A) At specific recognition sequences
fAfig reddd @™
(B) Only at the ends of the molecule
JY Wq A

(C) Only in RNA-DNA hybrids
BY RNA-DNA 31851

(D) At random sites only
B Tt BN

The thermostable Tag DNA polymerase used in PCR is obtained from:
PCR-4 J7@® ©fs1572 Taq DNA SIfeTias (@ §i7 (S SH33t T ©f e

(A) Agrobacterium tumefaciens (B) Bacillus thuringiensis

(C) Thermus aquaticus (D) Escherichia coli

Bt cotton is resistant to:

Bt gt fFo1a it sifowmrdt?

(A) Viral diseases (B) Weeds
SI3AILBw (st SuRIEyg

(C) Nematodes (D) Bollworms
IBNIEN Q@IeT3TNT

In any ecosystem, the pyramid of energy is always:

AT Aoty e s srmt:

(A) Either upright or inverted (B) Upright
oTeT @T2ldt Srent SEY (oTrST)

(C) Inverted (D) Spindle-shaped
SeBt NIg-Sipod

Which of the following is an example of in-situ conservation?

fAT6a @A 8F-131B FeTHET SHied<r?

(A) Botanical garden (B) Seed bank
Sign Sl e e

(C) National park (D) Zoological park
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90.

The ten per cent law of energy transfer in food chains was given by:
AMPPY > BINTSEI v <folex g

(A) Raymond Lindeman (B) Eugene Odum
RS feTrewmA 35S 3Ty

(C) Arthur Tansley (D) Charles Elton
@rr2fiq Byefer BIEsT Qeton

Paper 3 (45 minutes)

Mathematics / sifde

91.

92.

93.

94,

95.

96.

97.

98.

A set A has 3 elements. The number of subsets of A is:
a6 16 A-(@ 30 S @i A-a3 SAIGA ST et
A9 (B)8
©)3 (D)6

If n(A) = 3 and n(B) = 2, the number of relations from A to B is:
I n(A) = 3 932 n(B) = 2 T, B[ A (ATF B-(T STREHI 2T 7eT:
(A) 64 (B)6
C)8 (D) 32

If f : R —> Ris given by f(x) = 2x + 3, then f(x) is:

T f: R — R, f(x) = 2x + 3 ], O f1(x) gT:

(A) (x + 3)/2 (B) (x — 3)/2
(C) 1/(2x + 3) (D)2x -3
If i = /-1, then i2°2" equals:

M i = /-1 2, OQ i2°2-97 TA:

(A) 1 B)i

(C) i (D) -1
The sum of the infinite geometric series 1 + 1/3 + 1/9 + 1/27 + ... is:
ST BeTad @ 1+ 1/3 + 1/9 + 1/27 + ...-47 SIN(S e:

(A) 3/2 (B) 2

(C) 4/3 (D) 3

The number of ways of choosing 3 students out of 7 is:

7 S RIARIGIT VLT (AF 3 TAE RIS A ST S22t 3a:

(A) 35 (B)210
(C) 42 (D) 21
The term independent of x in the expansion of (x + 1/x)1° is:

(x + 1/x)1°-aq Iriglr@(\o x-3f&re simft et

(A) 252 (B) 45

(C) 120 (D) 210

If A =[23;14](rows separated by ;), then det A is:

WA = [2 3; 1 4] 2T (I3 ; A wiermh), 3@ det A 2e:
(A) 8 (B)5
(C) 11 (D) -5
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99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

A is a square matrix of order 3 with |A| = 4. Then |2A| is:

A 935 3 S Iof WG 93¢ |A| = 41 SITE [2A] Te:

(A) 8 (B) 64
(C) 32 D) 16

The value of sin 75° is:
sin 75°-Q3 Vi qeT:

(A) (V6 + y2)/4 (B) 3/2

C) 3+ 1)/2 (D) (6 - J2)/4

The principal value of sin"(-1/2) is:

Sin"(=1/2)-ag YJ NI e

(A) -1/3 (B) -1/6
(C) 7T/6 (D) 51/6

The general solution of tan x = /3 is:
tan x = /3-a3 ALY SN *T:

A x=nm+1/3,ne”Z B)x=nmxm/3,neZ
C)x=nn+n/6,ne”Z D)x=2nm+1/3,neZ

The slope of a line perpendicular to 3x — 4y + 5 =0 is:

3X — 4y + 5 = 0 TIN@AT THI ATF QFT6 TIeN@AT NS e

(A) 3/4 (B) 4/3
(C) -3/4 (D) -4/3

The radius of the circle x2 + y2 — 4x + 6y — 12 =0 is:

X2 + y2 — 4X + By — 12 = 0 I3 AL T

(A) 25 (B)J13
©€)5 D) y12

The eccentricity of the hyperbola x2/16 — y?/9 = 1 is:

X2/16 — y?/9 = 1 W3 ST 7

(A) 4/5 (B) 5/4
(C) 5/3 (D) J7/4
The magnitude of the vector a =T+ 2f + 2k is:

a=1+ 2] + 2k (SFEJ NI TeT:

(A) 5 (B)9
(C) 5 D)3
lfa=2i-j+kandb=1+3]+2k, thena- b equals:
TMa=21-T+ka3eb=1+3]+ 2k T, ©@ a - b-97 NA:

(A) 5 B)1
() -1 D)7

The direction cosines of a line equally inclined to the positive directions of the three axes are:
AT WCH GATQS MH AE7 THIA @IS F© GI0 ATARLUT 7P~ ITeF e

(A) (1/3,1/3, 1/3) (B) (142, 1/{2, 0)

<ca,1,1) (D) (1743, 143, 1/|/3)

The value of lim (x — 0) sin 3x / x is:

lim (x — 0) sin 3x / x-43 Niv 2T:

(A)O (B)3
(€)1 (D) 1/3
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110.

111.

112,

113.

114.

115.

116.

117.

d/dx (x2 € equals:

d/dx (x2 )-adq NI

(A) ex@2x + 1) (B) e(x2 + 2x)
(C) 2x & (D) x2 e~

The function f(x) = x| at x = 0 is:

x = 0 AT f(x) = |x| WFHHI0:

(A) Continuous but not differentiable
MBS [FF WAPANIN NI

(B) Neither continuous nor differentiable
ST I AIFANISNT (BIAIDS 7T

(C) Both continuous and differentiable
PO 3 WIPANIN 3-8

(D) Differentiable but not continuous
ARIATAN [5G T8 77

The value of [,! x2 dx is:
Jo! x2 dx-43 NI 2eT:

(A)1/3 B)1/2
(C)2/3 (D) 1

| (1/x) dx (x = 0) equals

[ (1/x) dx (x = 0)-43 ¥Iq

(A)ex+C B)x2+C
(C) log|x| + C (D) -1/x2+C

The order and degree of the differential equation d2y/dx? + (dy/dx)® + y = 0 are:

d2y/dx2 + (dy/dx)® + y = 0 ST STHIBANT PN 3 HIo TeT:

(A) Order 3, degree 2 (B) Order 1, degree 3
PN 3, |l 2 @Y 1, 9% 3

(C) Order 2, degree 1 (D) Order 2, degree 3
@Y 2, 9 1 @V 2, 9o 3

The maximum value of f(x) = —-x2 + 4x + 1 is:

f(x) = —x2 + 4x + 1-47 S NI Ze:

(A) 5 B)9
)4 (D) 1

The area bounded by the curve y = x2, the x-axis and the lines x = 0 and x = 3 is:

y = X2 TP, X-9F% 932 X = 0 3 X = 3 AT Gt SHANIKG CFawe e;

(A) 9 sq. units (B) 27 sq. units
9 35f 93 27 3o 9%

(C) 3 sq. units (D) 6 sqg. units
3 35f 935 6 If 93

The slope of the tangent to the curve y = x3 at the point (1, 1) is:
y = X2 I@RI (1, 1) f[Ayre =<fFa 1S za:

(A)3 (B) 2

)6 (D) 1
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118. The variance of the data 2, 4, 6, 8, 10 is:

119.

120.

2,4,6,8, 10 SR (@UlF Te:
(A) 10 (B) 4
(C) 242 D)8

The contrapositive of 'If it rains, then the ground is wet' is:

T 718 7, o Wit fore AT Sfeioa fAstdie-fIodT (contrapositive) Te:

(A) It rains and the ground is not wet
38 2T 932 Wift fore @

(B) If the ground is not wet, then it does not rain
T Wit fSter At A, ©w@ I W AT

(C) If the ground is wet, then it rains

I Wit fors AT, o< I8 =

(D) If it does not rain, then the ground is not wet

Tfir 3B AT 2, ©w Wit fore A At

A and B are independent events with P(A) = 0.4 and P(B) = 0.5. Then P(A u B) is:
A 3 B 75 F1iw €BA1, @A P(A) = 0.4 932 P(B) = 0.51 ©faw P(A u B) Ta:

(A) 0.2 (B) 0.9
(C)0.7 (D) 0.45
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Answer Key / Sagauiat

1 B 2 (3 3 (& 4 D 5 D 6 D 7 A 8 C 9 A 10 C
11 B 12 A 13 B 14 A 15 D 16 A 17 C€C 18 B 19 A 20 C
21 A 22 D 23 C 24 B 25 A 26 A 27 B 28 B 29 D 3 B
31 c 32 € 38 D 34 D 3 D 38 B 37 € 38 € 3 C 40 B
41 C 42 B 43 D 4 C 45 B 46 B 47 C 48 A 49 D 50 C
51 A 52 A 53 D 54 D 5 B 56 B 57 D 58 D 59 C 60 B
61 D 62 € 63 € 64 D 65 D 66 A 67 B 68 € 69 D 70 D
71 A 72 D 73 D 74 A 75 B 76 D 77 B 78 D 79 A 8 B
81 C 82 A 8 C 8 D 8 A 86 € 8 D 8 B 8 C 9 A
91 B 92 A 93 B 94 C 9% A 9% A 97 A 98 B 99 C 100 A

i01 B 102 A 103 D 104 C€C 105 B 106 D 107 B 108 D 109 B 110 B
111 A 112 A 113 € 114 C 115 A 116 A 117 A 118 D 119 B 120 C

Physics / stwifamst

1. (B) Impulse = force x time = change in momentum, so [MLT2[T] = [MLT"].
2.(C)sn=u+@2)2n-1)=0+1%x9=9m.

3.(C)R=u?sin20/g=400x1/10 =40 m.

4. D)F=m(v-u)/t=5x4/2=10N.

5. (D) All the mass of a thin ring is at distance R from the axis, so | = MR2.

6. (D) Momentum is conserved: 2 x 3= (2 + 1)v, so v =2 m/s.

7. (A) v, = J2GM/R) = Ryp, so doubling R at the same density doubles v_to 22.4 km/s.

8. (C) Stress = 100/10°® = 108 N/m2; strain = 103%/2 =5 x 107% Y = 10%/(5 x 10™) = 2 x 10" N/m2.

9. (A) By Stokes' law, v¢ = 2r3p — 0)g/9n, SO Vi « I,

10. (C)n=1-Ty/T;=1-300/500 = 0.4 = 40%.

11. (B) The internal energy of an ideal gas depends only on temperature; at constant temperature AU =0 and Q = W.
12. (A) v_rms = {J(3RT/M), so v_rms « {[T.

13. (B) T = 2mn(l/g) = 2nJ(1/m?) = 2 s.

14. (A) A = v/f =340/170 =2 m.

15. (D) A closed pipe has a node at the closed end and an antinode at the open end, so L = A/4 and f = v/4L.
16. (A) F « g49,/r% the numerator becomes 4 times and r2 becomes 4 times, so the force stays F.

17. (C) C = KepA/d, so filling the gap with a dielectric multiplies the capacitance by K.

18. (B) U = CV2 =1 x 2 x 10°® x 10* = 0.01 J.

19. (A)I=E/(R+r) =2/(3.5+0.5)=0.5A.

20. (C) At balance P/Q =R/S, so S =15 x 20/10 = 30 Q.

21. (A) The total current entering a junction equals the total leaving it, because charge cannot pile up at a point.
22. (D) For one turn B = yl/2R; for N turns B = pgNI/2R.

23. (C) For a pure inductor V = L dl/dt, so the current lags the voltage by a quarter cycle (90°).

24. (B) In the EM spectrum, gamma rays have the shortest wavelength (highest frequency); radio waves the longest.
25. (A) sin C = 1/pu = 1//2, so C = 45°,
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26. (A) B = AD/d, so doubling d halves 3.

27. (B) Only transverse waves can be polarised; sound (longitudinal) cannot.
28. (B) Einstein's equation: K max=hv-¢=5-2=3 eV.

29. (D) 30 days = 3 half-lives, so (1/2)% = 1/8 remains.

30. (B) Trivalent doping (e.g. boron) creates holes, which are the majority carriers in p-type material.

Chemistry / I

31. (C) Molar mass of CO, = 44 g/mol, so 22/44 = 0.5 mol.

32. (C) Maximum electrons = 221 + 1) =2 x 5 =10 (a d subshell).

33. (D) Fluorine has the highest electronegativity (about 4.0 on the Pauling scale).

34. (D) N has three bond pairs and one lone pair (sp?); the lone pair gives a pyramidal shape.
35. (D) A process is spontaneous at constant T and P when AG < 0.

36. (B) t2 = 0.693/k = 0.693/0.693 = 1 min.

37. (C) HCl is a strong acid: [H*] = 10° M, so pH = 3.

38. (C) 8 corners x 1/8 + 1 body centre = 2.

39. (C) Boyle's law: PV; =P,V,, s0V,=1x2/4=0.5L.

40. (B) +1 + x + 4(-2) = 0, so x = +7.

41. (C) Colligative properties depend only on the number of solute particles: relative lowering of vapour pressure,
elevation of boiling point, depression of freezing point and osmotic pressure.

42. (B) 1 F = charge on one mole of electrons = 6.022 x 102 x 1.602 x 107"° = 96500 C mol™.

43. (D) Heavy water is deuterium oxide, D,0O; it is used as a moderator in nuclear reactors.

44. (C) Argon makes up about 0.93% of air, far more than the other noble gases.

45. (B) 2(+1) + x + 4(-2) = 0, so x = +6.

46. (B) Caesium loses its outer electron most easily, even with visible light, so it is used in photocells.

47. (C) Six NH; ligands (hexaammine), cationic complex so the metal keeps its name, oxidation state +3:
hexaamminecobalt(lll) chloride.

48. (A) 4f electrons shield the outer electrons poorly, so the effective nuclear charge rises and the size shrinks across
the series.

49. (D) The longest chain has 3 carbons with a methyl group on C-2: 2-methylpropane (isobutane).
50. (C) By Markovnikov's rule, Br goes to the carbon with fewer hydrogens, giving 2-bromopropane.
51. (A) The nucleophile attacks from the back side in one step, so the configuration is inverted (Walden inversion).

52. (A) With ZnCl,/HCI, tertiary alcohols turn turbid at once, secondary in about 5 minutes and primary not at room
temperature.

53. (D) Ethanol is oxidised to ethanal (CH3;CHO), which has the CH;CO- group and gives yellow CHls.

54. (D) The negative charge of the phenoxide ion spreads over the benzene ring; the ethoxide ion has no such
stabilisation.

55. (B) Only primary amines (aliphatic and aromatic) form isocyanides in the carbylamine reaction.

56. (B) Nylon-6,6 forms from hexamethylenediamine and adipic acid with loss of water: a condensation polyamide.
57. (D) CFCs release chlorine radicals in the stratosphere, which break down ozone in a chain reaction.

58. (D) Scurvy (bleeding gums) is due to lack of vitamin C (ascorbic acid).

59. (C) Sucrose is a disaccharide of a-D-glucose and B-D-fructose. Lactose gives glucose and galactose.

60. (B) Aspirin is 2-acetoxybenzoic acid, i.e. acetylsalicylic acid.

Biology / Safawst

61. (D) Linnaeus gave each species a two-part name (genus + species). Whittaker proposed the five-kingdom
classification.
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62. (C) Fungi are heterotrophs (saprophytes or parasites) whose cell walls contain chitin.
63. (C) A notochord, a dorsal hollow nerve cord and pharyngeal gill slits define chordates.

64. (D) Phellogen (cork cambium) cuts off phellem (cork) outside and phelloderm inside; all three together form the
periderm.

65. (D) C, plants have large bundle-sheath cells arranged in a wreath (Kranz) around the veins.
66. (A) Tendons join muscle to bone; ligaments join bone to bone.
67. (B) Mitochondria carry out aerobic respiration and make most of the cell's ATR.

68. (C) Homologous chromosomes pair in zygotene, and crossing over between non-sister chromatids occurs in
pachytene.

69. (D) Prokaryotic ribosomes are 70S (50S + 30S); eukaryotic cytoplasmic ribosomes are 80S.

70. (D) Pigments, electron carriers and ATP synthase of the light reaction lie in the thylakoid membranes; the Calvin
cycle runs in the stroma.

71. (A) Cytokinins (e.g. kinetin, zeatin) promote cytokinesis; abscisic acid is a growth inhibitor.

72. (D) Glycolysis makes 4 ATP but uses 2, giving a net gain of 2 ATP (plus 2 NADH).

73. (D) Each human kidney has about a million nephrons, which filter blood and form urine.

74. (A) Pepsin breaks proteins into proteoses and peptones in the acidic stomach.

75. (B) Insulin from B-cells of the islets of Langerhans helps cells take up glucose; glucagon raises blood glucose.

76. (D) In angiosperms one male gamete fuses with the egg and the other with the two polar nuclei (forming
endosperm).

77. (B) The ovum and sperm meet in the ampulla of the oviduct; the zygote then moves to the uterus.
78. (D) Sperm are haploid gametes with 23 chromosomes (22 autosomes + X or Y).

79. (A) Two independently assorting genes, each 3: 1, give (3:1)2=9:3:3:1.

80. (B) Alleles I~ and B are both fully expressed in the AB genotype: co-dominance.

81. (C) Darwin (with Wallace) proposed natural selection. Lamarck proposed inheritance of acquired characters and de
Vries the mutation theory.

82. (A) Malaria is caused by the protozoan Plasmodium, spread by female Anopheles mosquitoes.

83. (C) Fleming noticed in 1928 that the mould Penicillium notatum killed Staphylococcus bacteria.

84. (D) B-lymphocytes (as plasma cells) secrete antibodies; T-cells give cell-mediated immunity.

85. (A) Each restriction enzyme recognises a specific (often palindromic) base sequence and cuts at or near it.

86. (C) Tag polymerase comes from the hot-spring bacterium Thermus aquaticus and survives the high temperatures
of PCR.

87. (D) Cry genes from Bacillus thuringiensis make a toxin that kills cotton bollworms (insect larvae).
88. (B) Energy decreases at each higher trophic level, so the pyramid of energy can never be inverted.

89. (C) In-situ conservation protects species in their natural habitat (national parks, sanctuaries, biosphere reserves);
the others are ex-situ.

90. (A) Lindeman (1942) found that only about 10% of energy passes to the next trophic level. Tansley coined the term
ecosystem.

Mathematics / sifde

91. (B) A set with n elements has 2" subsets: 23 = 8.

92. (A) A x B has 6 elements, and every subset of A x B is a relation: 2° = 64.
93. (B) y = 2x + 3 gives x = (y — 3)/2, so f(x) = (x — 3)/2.

94. (C) 2027 = 4 x 506 + 3, S0 22" = {8 = —i.

95. (A) So =a/(1 -1 =1/(1 -1/3) =3/2.

96.(A) 'C;=7x6x5/6=35.

97. (A) T,,; = 1°C, x1°2; it is free of x when r = 5, giving 1°C; = 252.
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98.(B)detA=2x4-3x1=5.

99. (C) |kA| = k"|A| for an n x n matrix: 23 x 4 = 32.

100. (A) sin(45° + 30°) = sin45 cos30 + cos45 sin30 = (J3 + 1)/(22) = (6 + {/2)/4.

101. (B) The principal range of sin™ is [-11/2, /2], and sin(-1/6) = —1/2.

102. (A) tan x = tan(r/3) and tan has period 1, so x = ntt + 11/3.

103. (D) The given line has slope 3/4, so a perpendicular line has slope -4/3.

104. (C) Centre (2, -3); r= /(4 + 9 + 12) = /25 = 5.

105. (B) e = J(1 + b¥a?) = /(1 + 9/16) = 5/4.

106. (D) |a| = (1 + 4 + 4) = 3.

107.B)a-b=2x1+(-1)x3+1x2=2-3+2=1.

108.(D)I=m=nand P+ m2+n2=1give 32=1,s0l=m=n=1//3.

109. (B) sin 3x/x=3 x (sin 3x /3x) - 3 x 1 =3.

110. (B) Product rule: 2x €* + x2 " = e*(x2 + 2x).

111. (A) |x| has no break at 0, but its left derivative (—1) and right derivative (+1) differ, so it is not differentiable there.
112, (A) o' x2 dx = [x3/3]," = 1/3.

113. (C) The derivative of log|x| is 1/x.

114. (C) The highest derivative is d2y/dx? (order 2) and it appears with power 1 (degree 1).
115. (A) f'x) =-2x+4=0atx=2,and f(2) =-4+8 + 1 =5 (f"' < 0, so maximum).

116. (A) [o®* x2dx = 27/3 = 9.

117. (A) dy/dx =3x2=3 at x = 1.

118. (D) Mean = 6; squared deviations 16, 4, 0, 4, 16 sum to 40; variance = 40/5 = 8.
119. (B) The contrapositive of p — q is ~q — ~p. The second option is the converse and the third the inverse.
120. (C) PANB)=0.4x0.5=0.2,so0PAuB)=0.4+0.5-0.2=0.7.
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