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Note : (i) Question Nos. 1 to 25 (General Science) compulsory for all.

(ii} Student has to attempt any fwo portions out of Physics (0. Nos. 26-50], Chemlstry
(Q: Nos. 51-75), Biology (Q. Nos. 76-100) and Forensic Sclence (. Nos. 101-125).

In a solution of strong acid (HCI), if we dissolve a sall of sirong acid strong base
(NaCl) then the pH of solution will ?

(A) decrease (B) Incraase
(C) remain unchanged (D) any of above is possibla
2. The size of a normal bacteria like E. Coli cell is ;
(A) around 2 micro meter long (B} around 2 nanomater long
(C) around 2 milimeter long (D) around 2 femtometer long
3.  The size of human genome (haploid) is aproximately :
(A] 2.0° 10°6 base pair (B) 3.3° 1079 base pair
(C) 2.0° 108 base pair (D) 23 basa pair
4. Asolution is prepared by dissolving 0.1M acetic acid and 0.2 M sodium acetate.
The pKa of the acetic acid is 4.7, The pH of solution will be approximataly.
(A} 5.0 B) 3.4
c) 1.4 oy 7
5. Which of the following will have longest wavelength 7
(A) x-ray (B) UV light
(C) blue colour visible light (D) Red colur visibie light
6. The genetic Information in Human Immunodeficiency Virus is contained on :
(A) RNA (B) DNA
(C) Nogenome prasant (D) Reverse transcriplase enzyme
7. Which of the following is not true ?
(A) Red blood cells has no nucleus
(B) Mycobacterium tuberculosis can reside in nucleus of the macrophase
(C) Mitochondria has no DNA in i
(D) Human eye lense is made up of protein
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10.

1.

12

13

Which of the following is not true ?

(A) infrared absorption spectrum of a molecule is mlated to its molecular bond
stratching and bending

(B) UV visible absorption spectrum of & molecule is related to its excitement of
electrons :

(C) MMA spectrum of a molacule is due to absorption of radio waves by the molecule
for transition of Nuclear Magnetic spin states.

(D) florescence spectrum of a molecule is rélated to its linear and rotational
momeantum

Which of the following is the right equation for 2nd law of thermodynamics ?
(A) G=H+TS (B) AG=AH-T"AS
(C) AG=AH+T"AS [ﬂ} AG=AH-T'S

Which of the following Is right expression of michalis mental equation of enzyme
kinetics ?

(A) V=V__ 'Si(Km+S) B) V=V_. —S{Km+85)

(C) V=V, . —SHKM"S) (D) V=V, SHKm'S)

in gamma ray emission from a nucleus :

(A) Both the neutron number and the proton number change

(B) Thereis no change in the proton number and the neutron number
(C) Only the neutron number changes

(D) Only the proton number changes

Which of the following is not true ?

(A) Insufin hormona s recombinantly produced for therapeutic usa

(B) Biodiesal Is modified diesal for human consumption as alternative food
(C} Goldan rice has golden colour due to more vitamin A

(0} Btcrops are genatically modified crops with gene for Bt toxin inserted

A sample of '*C, whose half-life Is 5730 years, has a decay rate of 14 disintegration
par minute (dpm) per gram of natural carbon. An artefact is found to have
radioactivity of 3.5 dpm per gram of its present C, how old s the artefact 7

(A} 17180 years (B) 22820 years

(C) 14325 years (D) 11460 years
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14.

15.

16.

17.

18.

Which of the following is not true :

A catalyst is a substance which

(4) Increases the equilibrium concentration of the product
(B} Shortens the timea to reach equilibrium reaction

(C) Supplies energy to the reaction

(D) Increases the equilibrium constant of the reaction

interphase :

(A) Isthe same as prophase, metaphase anaphase and lelophase
(B) Include stages G1, 5 and G2

(C) Requires the usa of polar fibres and kinetochaore fibras

(D) Raraly occurs

Which of the following s not correct eguation according to Newton's equation
of motion where sis distance, m Is mass, f is force, ais accelaration, vis velocity

and uis intial velocity 7
(A) s=ul+(1/2)af (B) f=ma
(C) v=u+al (D) V¥=1Ff+2a8

A 100 volt de power pack is connected to an instrument, if the current flowing is
found to be 5 ampears, how much is the electric resistance of the instrument 7
(A) 20chms {(B) 500 ohms

(C) 0.05ohms (D) 1ohms

In the genetic code, tryptophane amino acid is coded only by TGG sequence.
Suppose average probablity of a nucleotide getting mutated to other nucleotide
during replication of a virus DNA |s 0.00001. What |s the probability of a
tryptophane amino acids code in its gene being replaced by some other code
during replication ?

(A) 0.00003 (B) 0.00001

(C) 0.0000033 (D) 0O
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18, The building block of proteins is :

21.

(A) Amino acid (B) ATP
(C) Fat (D) DNA

Which of the following amino acid contains sulfur atom In it 7
(A) Sanne (B) Threonine

(C) Cystine (D) Phenyl alanine

The proteins are synthesised in celis by :

(A) Ribosomes (B) Mitochondria
(C) DNA polymerase (D} Protecsome
Which is true 7

(A} longer wavelength electromagnetic waves has lower snergy

(B) longer wavelength electromagnatic waves has higher enargy

(C) energy of electromagnatic waves is not dependent on wavelangth

(D) the energy of electromagnetic waves is dependent on its speed In vacuum

The process of synthesis of RNA from DNA template in cells is called :
{A) Replication (B) Translation
{C) RNAfication (D) Transcription

Who of the following proposed the double helix structure of DNA 7
{A) Walson and Crick (B) Hargovind Khurana
(C) CV Raman (D) Al of above together

Which of the following amino acid has highest hydrophoble side chain 7
(A} Histiding (B) Serine
(C) Threonine (D) Phenylalanine
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The damping in the oscillations of a LCR tank circuit Is due to ;
(A) Inductor

(B) Capacitor

{C) Rasistance

(D) The combination of inductor and capacitor

Which of the following light source has the maximum coherence ?
(Al A candle (B) Sodium vapor lamp
(C) Sunlight (D) Laser

The temperature of a perfect black-body radiator is doubled. What happens to
the net emission of the electromagnetic radiation 7

(A} I doubles up jﬂ} It remains same

(C) Itgoes up by a factorof 16 (D) Itgoes up by a factor of 8

29. The volume of a right cylinder travelling parallel to its height at a velocity of 0.6

times the velocity of light with respect to laboratory frame gets contracted
compared lo its rest volume by a factor of ;

(A} 1/J064 B) Jo.6
(C) Jo.84 (D) 0.8

Which of the following statement will not hold for an inertial frame of reference 7
(A} The Newton's second law of inerlia halds for such frames.

(B} These frames moves with raspect to each other at constant velocities.

(C) The first postulate of the special theory of relativity holds for these framas.

(D) The frames have velocities always comparabia to the velogity of light.
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3. The minimum energy required by a photon to produce an electron-positron pair

32

Is approximately :
{A) 0.51 MaV (B) 0.51KaV
(C} 1.02 MaV (D) 0.77 MeV

In terms of the percentage change in the initial wavelength of the incident photon,
the Compton scattering effect can be most easily observable in the :

(A) Visible ragion (B) X-rays region
(C} Infra-red region (D) Ultra-violet region

The quantized energy state of a particle in a box Is proportional to the :
{A) inversa of the square of the length of tha box.

(B) sguare of the particle mass.

(C) independent of the particle mass.

(D)  Invarse of the length of the box.

Identify the incorrect statement regarding the Rutherford scattering formula of
alpha particles. The number of scattered alpha particles at an angle Is directly
proportional lo ;

(A} the thickness of the foil.

(B} the square of the atomic number (2) of the foil.

(C) the square of the atom's numbar density of the foll.

(D) the number of the incident alpha nuclides.

Determine the approximale value of (1/4) In terms of the Rydberg constant (R)
for the first atomic transition In the Lyman series of the hydrogen atom :

(A) O75R (8) 0B8R
(C) 0B6R (D) DOSRA
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36. The molar specific heat at constant volume of a diatomic gas is :
(A} BR/2 (B) 3IR2
(C) 38R (D) R2

37. The collector current in a bipolar transistor is 4 mA for a base current of 0.02 mA,
What is the current gain of the transistor 7

(A) 100 (B) 200
(C) 50 (D) 500

38. Which of the following statement regarding an adiabatic process |s nol
appropriate ?
(A) The heal exchange doas not occur between system and surrounding.
(B} The amount of work done is aqua_l to the net change in the intemal energy of a
system.
(G} A constant temperature is maintained during the process,
(D) PV'is a constant, where y is the ratio of the two specific heats.

39. Which of the following species follow Fermi-Dirac statistics al room
temperature ?
(A} Free electrons in metals (B) “Hegas
(C) An ideal gas (D} Lattice atoms in a solid

40. What would be the range of resistance offered by a PN diode in forward bias
above the threshold ?
{A) kilo-ohms (B) Mega-ohms
(C) Infinity (D) ohms
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41. Which of the following configuration will not produce electromagnetic induction
in & coll that Is in the vicinity of a magnet ?
(A} When the coll is moved with respect to the stationary magnat
(B) Whan the magnetic figld is kept constant and nothing is moved
(C) When the magnetic lleld Is vaned in the magnel without moving anything
() When the magnel is moved with respect 1o tha stationary coil

42. Which of the following material will always be repelled oulside when broughtin
the vicinity of any one of the ends of a solenoid, irrespective of the orientation
the material ?

(A) Paramagnet (B) Ferromagnet

(C) Diamagnet (D) A pamanent magnet

43. Which of the following statement is wrong for the Young's double slit
experiment 7
(A} The experiment suppons the dual particle-wave nature of light.
(B) The separation distance of the two slits is generally kept very small compared lo
the distance of the slits from the screen.
(C) The interfarence pattern appears for monochromatic light.
(D) The lringe spacing is indaependent of the wavelangth.

44. Which of the following element can be doped in an intrinsic semi-conductor to
synthesis a P-type semiconductor ?
(A} Boron (B) Antimony
(C) Arsenic (D) Phosphorous
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45. The dimensional form of work done is ¢
(A ML2T! B) MLETE
(€) MLET (0) ML'T?

48. Which of the lollowing is the heaviest 7
(A) Neutron (B) Praton
(C) Electron (D) Deutron

47. Which of the following photon energles are generally in the MeV (million electron

volt) range ?
(A) X-rays {B) Ultra-violal rays
(C) Gamma rays (D) Infrared rays

48. Which of the following interaction holds the nucleus against the slectrosiatic
repulsion of prolons inside the nucleus 7
(A) Gravity (B) Elsctromagnetic
(C) Waak interaction (D) Strong interaction

48. Why is the beta-decay spectrum continuous ?
(A) The beta decay in accomplishad by the emission of a beta parficle and a neutnino.
(Bl Thenuclear forces are saturated and short-ranged.
(C) Pairing effect of nucieons.
(D) Nucleus has a strong Coulomb bafrier.

50. What would be the gain In the velocity after 10 second of an object
undergoing free fall on Earth ? Assume a constant value of the acceleration

dua to gravity :

(A) 8.8m/s (B) 98m/s
(C) SBOm's (D) 0.98m/s
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51.

Which of the following metal ions is present in chlorophyll ?
(A) Fe2* (B Mg**
(C) Cu* (D) Coft

Which of the following is an electrophile ?
(A) NH, (8) H.O
(C) CH,OCH, (D) BF,

Optical Isomers which are not mirror images are called :
(A) Diastersomars (B) Measo compounds
(C} Enantiomears (D) Tautomers

In UV spectroscopy shift of absorption maximum toward shorter wavelength
called :

(A} Bathochromic shift (B} Hypsochromic shift

(C) Hyperchromic shift (D) Hypochromic shift

Anti-Markonikof cis hydration of alkene can be achieved by using :

©(A) HOM,50, (B) Hg(OAc),-THF/NaBH,

(C) B.H M, 0,~NaOH (D) 0s0,

Electrophile involved in nitration of benzene is :
(A) NO, (B) NO,*
(C) NOg (D) NO,

The reactive intermediate involved in Reimer-Tiemann reaction is :
@ .

(&) ccl (B) cCh

© Gei, (D) :cCl,
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58. Which aldehyde will not respond to Cannizzaro reaction ?

61,

(A) Formaldehyde
(B) Acetaldehyde
(C) Benzaldehyde
(B} Trimethyl acetaldehyde [(CH,) ,CCHO]

Which carboxylic acid derivative is mos! reactive lowards acyl nucleophilic
substitution 7

(A} Acid anhydrides (B} Acid chiorides

(C) Amides (0} Esters

Reduction of nitrobenzene wit Zn/HCI results in formation of ;
(A) Azobenzene (B} Phanylhydoxylamina

(C) Hydroazobanzene (D) Aniline

Freundlich isotherms is not applicable at :
(A) Low pressura (B) High pressure

(C) Room temperature (0) 273K

90.03 g of oxalic acid {anhydrous) is dissolved in 1 litres of water. The normality
of the solution s :

(A) 1N (B) 12N
(C) 2N (D) 42N
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53,

o

The enthalpy of neutralization (AH, o tratization! IS always :
(A) MNegative (B) Positive
(C) Positive or Negative (D) Zero

Number of carbon atoms present in 6 g of carbon are :
(A) B6.02x 102 (B) 3.01x10%
(C) 6.02x10'2 (D) 3.01x10'?

Which of the following is not an extensive property ?
(A} Gibb's free energy (B) Internal energy
(C) Entropy (D) Density

Which of the following will most conveniently confirm if a known selid sample is
Impure 7 -
[A] MNMR spectrum {B) Mass spectrum
(C) IR spectrum (D) Melting point

The pH of 0.10 M NaOH is :
{A) 010 (8) 1.0
{C) 10 (D) 13

Effect of dilution on conductance is as follows :

(A) Specilic conductance decreases, molar conductance increases
{B) Both decreases with dilution

(C) Specilic conductance increases, molar conductance decreases
(D) Both increasa with dilution
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69.

.

74,

75.

Which of the following has highest electron alfinity 7
(A) F (B) CI
({C) Br (o) |

Choose a molecule with sp®d hybridization of central atom from the following
(A) CH, (B) SF,
{C) PF, (D) SnCl,

Which among the following possesses a banana bond 7
(A) B.H, (B) BCI,
(C) SN, (D) ByN,H,

Which of the following Is a hexadentate ligand ?
(A) Ethylenediamine (B) Oxalals
(C) EDTA (D) Acetylacetonate

Which of the following forms stable +4 oxidation state ?
(A} La (B) Eu
(C) Ce (D) Gd

Which of tha following Is not a Lewis acid ?
(A) CO, (B) BF,
(C) Mn?* (D) CO

Pick a molecule which does not follow Effective Atomic Number (EAN) rule 7
(A) V(CO), (B) WICO),
(C} NHCQ), (D) Fa(CO),
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78. Which one Is not correct about glycolysis ?
{A) Breakdown of glucose to two malecules of pyruvate
(B} Ocoursin cytoplasm
(C) Two MAD+accept two elactrons and become NADH
(D) M yields 36 molecules of ATP

77. Which of the following is not true about “theory of evolution™ 7
(A) It says fittast will survive
(B) It can explains ongin of new species
(C} Iis based on random variation in specles and natural selection on them
(D) it was proposed by John Gregory Mandel

78, Find out the odd among the following :
{A) Coccl {B) Vibrio
(C) Spirulina (D) Bacilll

78. The major components of colton fiber s ;
(A) Starch (B} Protein
(C) Chitin (D) Ceilulose

B0. Which of the following is not true about antibodies ?
(4) They are composed of two heavy chain polypeptide and two light chain
polypeptide.
(B) Antigan binding site is composed of light chain only.
(C) Heavy chainand light chain are covalently bonded.
(D) One antibody have two identical antigen binding site
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81. Heroin is 8 produces from :
(A lodine (B) Cannabis
(C) Cafteine (D) Opium

B2. Birefringence is about :
{A) Having different indices of refraction associated with different crystallographic
directions.
(B} Having different indices of refraction dependent on with wavelangths,
(C) Having two differant reflections of image by hall mirror.
(D) Having a bypass path of reflected light.

83. Which of the following does not have nucleus in it 7
(A) Phagocytas (B} WBC
{C) RBC (D} T-ceils

B84. Most common pattern fingerprint is :
(A} Whorla (B) Loops
(C) Composite (D) Arches

85. For transplantation cornea can be removed from dead uplo :
(A) 6hrs (B) 12hrs
(C) 18hrs (D) 24 hrs

86. Firstinternal organ to putrefy after death is :
(A) Heart (B) Brain
(C} Lanynx/trachea (D) Kidnay
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B7. The Nobel Prize in Physiology or Medicine 2016 was awarded for :

(A) Juan Manual Santos (B) Baob Dylan
(C) Davld J. Thouless (D} Yoshinor Ohsumi

Hydrogenation process used for converting vegetable oil into vegetable ghee :
(A} Oxidizes unsaturated fal (B) Decreases saluraled fal
(C) Decreases unsaturated fat (D) Increases unsaturated fat

Type |l lopoisomerases :

(A) Cut one strand of the DNA halix to relax supercoils

{B) Cut both strands of the DNA helix to relax supercoils

(C) Do not use ATP while ralaxing supercolls of DNA

(£} Are found in mammals only for relaxing supercoils of DNA

Anglosperms ;

(A} Are flowering plants

(B} Are not having vesssl elements in xylem

(C) Are less complex compared lo gymnospams
(D) Has no endosperm within the seeds

Which of the following statements about the lipid constituents of membranes is

correct 7

(A) Lateral movement of membrane lipids is catalysed by special proteins

(B) The inner and outer halves of the lipid bilayer are identical

{C) Lateral movement of membrane lipids occurs rapidly within the plane of the
bilayer

(O] Transversa movement of membrane lipids within the bilayer is unrestricted
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92. Which of the following statements about the mechanism of the Na*/K* pump Is
correcl 7

(A) The Na*/K* ATPase uses energy lo pump Na* oulside the cell and K* inside
(B) The Na'/K* ATPase uses energy to pump Na* inside the cell and K* outside
(C} The Na*/K' ATPasa uses energy to bind both Na* and K* in turn

(0} The phosphorylation of the Na*/K* ATPasa does not change its conformation

93. Which of the following best describes the function of rough endoplasmic
reticulum in eukaryotic celis 7
(A} Processing and packaging proteins into transpont vesicles for delivery 1o the
Golgi apparatus
{B) Synthesis of new membrane lipids
(C) Synthesis ol protelns
(D) Synthesis of rbosomes

84. Which eukaryotic cellular organelles are believed to have evolved from symbiotic
bacteria ?
(A) Endoplasmic reticulum and the Golgi apparatus
(B) Mitochondria and chloroplasts
(C) Lysosomes
(D) Peroxisomes

85. Which of the following statements about skeletal muscile is correct 7
(A} Skeletal muscle is controlied by Involuntary nervous action
(B) Skeletal muscla can maintain its contraction for long periods
(C) Skeletal muscle contracts slowly
(D) Skeletal muscle has a striated appearance under the microscope
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86. The information for hereditary characters are contained on :
(A) DNA (B) Protein
{C} Lipids (D) Carbohydrates

87. The antibiotic penicillin kills bacteria by :
(A) Inhibiting DNA polymerase of Bacteria
(B) Disrupting the cell wall formation of Bacteria
(C) Damaging the DNA of Bacteria
(D) Inhibiting the RNA synthesis

98. Which of the following is true ?
(A) An enzyme decraases he energy of the transition state of the chemical reaction
(B) Anenzyme decreasas the free energy of the chemical reaction
(C) Anenzyme shifts the equilibrium in chamical reaction lowards more product
(O} An enzyme lowers the free energy of the product

89. Stem cell are:
(A} Extracted from the brain stem of humans
(B) Capable of cell devision and pluripotent in differentiation
(C) Completaly diferentiated cells that can be used for cell tharapy
(D) Cancerous cells with damaged cell division control

100. Which of the following is not true ?
{(A) Bt toxin gene was first found in a bactena
(B) Bt toxin s highly toxic for human
(C) Btitoxin is a protein molecule
(D) Bt toxin acls as a protease inhibilor in insects
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101. DNA barcoding of animals uses which of the following gene :
(&) Heameglobin {B) Cytochroma oxidasa |
(C) Rubisco (D) r-ANA

102, Saliva contains which of the following enzyme 7
{A) Amylase (B) Callulase
(C) Protease (D) Lipase

103. Semen can not be detected using which of the following biomarker 7
(A) p30 (B) p53

(C) Agid phosphatase (D) Seminogelin

104. How much amount of oplum Is considered as commercial quantity as per NDPS

act?
(A) 2.5kgand more (B) & kg and more
(C) 1kgand more (D) 1gand more

105. FTIR stands for :
(A) Founer transmittance IR speciroscopy
(B) Former transform IR spectroscopy
(C) Fourler transform IR spectroscopy
(D) False & true |R spactroscopy

106. Which of the following |s a sedative 7
(A} Ethanal (B) Cocaine
(C) Barbiturals (D) Amphitamine
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107. The growth rate of human head hair is :

(A) 1 em/month (B) 0-5cm/ manih
(C) 2em/month (0) 3cm/month
108. Javaisa:
(A)  Compiler (B) Operating system
(C) Input device (D) Programming language

108. Which of the following is true ?
(A) Adults have 206 bones (B) Babies have 206 bones
(C) Babies have 208 bones (D) Adults have 203 bones

110, Truth serum is :

(A} Sodium pantothal (B) Cocaine
(C) Fetal calf serum (D) Sodium per clorata
111. Saringas Is :

(A) A precursor for making urea

(B) A weapon of mass destruction

(C) Found leaking in mines

(D) Used in operation theater 1o cause serenity in patient

112. The Telgi scam (by Abdul Karim Telgl) was related to :
{A) Fake currenoy (B) Fake stamp papers
(C) Fake Mobil oil (D) Fake medicines

113. Alternate light source used for crime scene investigation works on principle
of :
(A) Fiuorescence (8) Chemiluminescence
(C) Absorbance spectrum (D) Relraction
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114. Livor maortis is :

115.

116.

(A) The discoloration of the skin following death

(B) Stiffening of muscles following death

(C) Death caused by liver diseases

(D) Is the.change in body temperature following death

Innocence Project is for :
(A) Promoting DNA fingarprinting by innocant paople
(B) Saving innocents fram serial killers using DNA fingerprinting

(C} Inspiring innocance in school children through education on DMNA fingerprinting

(D) Exonerating innocents by using DNA fingerprinting

Notorious criminal Sansar Chand was convicted for
(A) Terrornsm (B) Shara market fraud
(C) Wildlife poaching (D) Sarnal kiling

117. Which of the following is endangered species in India ?
(A) Camesl {B) Hyana
(C) Gray langurs (D) Spotted Cat
118. The bill regarding database of forensic DNA profiles in India :
(A) was passed in 1990
(B) was passed in 1993
(C) is yet to be passed by parliament
(D) was passed in 2005
118. Which country has legalized drugs for recreational purposes :
(A) Thailand (B) Indonesia
(C) China (B) U.SA,
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120. A child is having blood group AB which of the following blood group can not be

of her mother :
(A} A (8) B
(C) AB Dy O

121. The real name of Sherlock Holmes was :
(A) Conan Doyle (8) Dolorus Cregor
(C) Sherlock Huttington (D) Connan Huff
I
] 122. Who developed techniques for DNA fingerprinting and DNA profiling:
(A} Thomas Crick (B) Jamas Watson
{C) Alec Jetfreys (D) Linus Pauling

1123, The perpetratar of a crime will bring something into the crime scene and leave
with something from It, and that both can be used as forensic evidence. This
concept is also known as :

(A} Locard's exchange Principle (B) Sherlock association Theory
| (C) Perpatrator lapse Hypothesis (D) Vietim perpatrator Principle

24, The study Insects life cycle and behavior for forensic applications is called ;

(A} Foransic insectology (B) Forensic entomology
. (C) Forensic arthropology (D) Forensic pestology

&E. RFLP in DNA forensics stands forensic :

.r (A} Real Fragmant length polymorphism

| (B) Related Fragment length polymorphism
(C) Restriction Fragmant langth polymorphism
(D) HRare Fragment length polymorphism
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