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[ Hints and Solutions ]

[ PHYSICS | it g ]

Answer : (3)
Solution:
Al is trivalent

Answer : (2)

Solution:

Energy released = (BE) of products — (BE) of reactants
=8.5x200-7.5x200

=200x1

=200 MeV

Answer : (4)

Solution:

Ifincident photon increases then more electrons absorb the
photon inside the metal and more electrons are ejecting from
metal.

Answer : (4)

Solution:

Solar cell operates under no biasing and LED works under
forward biasing.

Answer : (4)

Solution:

By basic definition of reverse biasing P-terminal should be at
lower potential while N-terminal should be at higher
potential.

Answer : (3)
Solution:

Pitch

LC.=

no. of circular scale divisions

0.1= Pitch
= 0.1=7

= Pitch =5 mm

Answer : (4)

Solution:

In nuclear reaction, mass-energy, charge and momentum
are conserved.

Answer : (1)

Solution:

Momentum of system remain conserved.
L 0=P1+P2

=mivy =mavp

wo_m (ﬁ)s
v2 m1 R
43
=(3)
Answer : (4)

Solution:
de-Broglie wavelength of electron,

(1)

()

©)

4

()

(6)

@)

@)

(9

Answer : (3)
Solution:

Al eI &

Answer : (2)
Solution:

Ieh Soll = ITRI B FE SHot| — JIBRD] bl S Il
=8.5 x 200 — 7.5 x 200

=200 x 1

=200 MeV

Answer : (4)
Solution:

I 3T IS SgdT & A 31faid Ferag = aTg & 3ieR hIcH ol
3TN Tl & iR Mfe Selag ™ oTg o aTeR Fidhet ST &

Answer : (4)
Solution:

TR T o1 fopelt 91T & U1 & Y el & e LED 3mfefirs
109 & THTG H BRI il &

Answer : (4)
Solution:

gLl IR Y el URHTST & SR P-efier fe fvfa R am
912y, STafds N-efier Soa fonra W 8T anfeu

Answer : (3)
Solution:

YD = ——
TIHR HAH & AT B HE
FSI-3iRT
50
= FSI-3RTT = 5 mm

=0.1 =

Answer : (4)
Solution:

vt ST & geHT-Sorf, STTaer 37k Ham TR ved

Answer : (1)
Solution:

ferepTaT T o ERfard Y& 81
L 0=P1+P2
=mivy =mav

vp _my (R 3
v2 — m1 \ Ri

=64

Answer : (4)
Solution:

Selag M Pl S-siel TRIEY,
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(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

1227y
\/k(in ev)
_ 1227 5,
/169
=0.944 A°
=944 x 10_4 nm

Answer : (1)

Solution:

For metals temperature coefficient of resistance is positive
while for insulators and semiconductors, temperature
coefficient of resistance is negative.

Answer : (4)
Solution:
According to Bohr's model

2
n
:>RO(7

Z
= v

= Angular momentum L « n

= Linear momentum P x v « Z

n

Answer : (4)

Solution:

Energy of (K.E.) of emitted electron = Energy of incident
photon — @ — Loss due to collision

Answer : (4)
Solution:

/= neAvd

I =neAuE
Joc

and He > M

Answer : (2)

Solution:

When both switch is closed then we get output.
. AND gate

Answer : (4)
Solution:
Threshold frequency is the minimum frequency at which
photoelectric effectis possible.
= By Einstein’s equation
eVy =hf—hfu

Vo=2f—Lfn
At x-intercept,f = fip

Answer : (1)

Hint:

2XA 5, Y44 and , XA izﬂ y4
Solution:

A'=A—-(nx4)

4n =288 —260 =28

n=7

Z'=Z-2n+m

m=-90+80+14=4

Answer : (3)
Solution:

(10)

(11)

(12)

(13)

(14)

(15)

(16)

(17)

A= 1227 .

\/k(ev ﬁ)
= 1220 5o
/T69
=0.944 A°
=944 x 10_4 nm

Answer : (1)
Solution:

Tl & folT a1 TR oTics EFTeTa BIa & STafd fagerien aiik
ATt o foly T TR uTies K0T e &I &

Answer : (4)
Solution:

IR & e & FTER

2
n
:>RO(7

Z
= v

> PRI TRTL « n
= g T Po<voc%

Answer : (4)
Solution:

AT Serarg i it ot (K.E.) = 3TTAfd hie d Sff — ¢
— TFPR P BRI & dTeft BT

Answer : (4)
Solution:
I=neAvd
I=neAuE
loc

3R Y >

Answer : (2)
Solution:

S9 1 g &< 81 &, ) g4 forla ome e 81
~.AND I

Answer : (4)
Solution:

B! ATgRRT a8 =g ST &, I IR epTeT g orTa 5+ a 81
eVs =hf—hfu
Vs = %f* %fth

X-3AES W, = fip

Answer : (1)
Hint:

ZXA g)Z,Q Y A4 qen ZXA ﬂ*}erl y4
Solution:

A'=A—-(nx4)

4n =288 — 260 = 28

n=7

Z'=Z-2n+m
m=-90+80+14=4

Answer : (3)
Solution:
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P h P
)\:;andr:q—B /\:?3#\'7“:‘1—3
h h
A= P A= P
(18) Answer : (4) (18) Answer : (4)
Solution: Solution:
Knee voltage for Si p-n junction is 0.7 V while for Ge p-n I Si p-n e F AT, Fr-aleedr 0.7 v & 516fd Ge p-n |fF & v
junction itis 0.3 V. Hence only Ge diode will be on and thus .
Va-Vg=03V. THHBI T 0.3 V &1 37T: Idel Ge SRS AT, (31) BRI AT $H UHR
Va-VB=03V3gl
(19) Answer : (2) (19) Answer : (2)
Solution: Solution:
EE- E3
Va V2
E, E,
Vi V3 Vi V3
k4 h 4
E, E,
n = % v = %
Vy = ES;EZ = V3 = E3;E1 =V +1y Vy = _E:;;Ez = V3 = E3;E1 =1+
(20) Answer : (2) (20) Answer :(2)
Hint: Hint:
R x A% R x Aé
Solution: Solution:
Ry x (64)5 0 Ry o (64)3 ()
1 1
Ry x (125)% (1)) Ro < (125)% (1))
Divide equation (ii) by (i) FHEGHROT (i) F (i) BT AT A W
=i ms
R 4
Ry = 48x5 48x5
Ry = 6 fermi o=
= Ro =6 fermi
2 = Rp = 6 Bl
(21) Answer : (1) (21) Answer : (1)
Solution: Solution:
Energy x radius ocn—12><n2 ot x frear oc#xn2
. Constant - fraa
(22) Answer : (1) (22) Answer : (1)
Solution: Solution:
Y=A.B Y=A.B
=A+B =A+B
=A+B =A+B
(23) Answer : (3) (23) Answer : (3)
Solution: Solution:
The electrostatic force between nucleus and electron gives s 31 Serarg & e FRRIAE det e @Rl UeM & 2
centripetal acceleration.
(24) Answer : (1) (24) Answer : (1)
Solution: Solution:
A =120, 2\ = 12400 5
2 eV 2 eV
A =6200 A =620 nm A =6200 A =620 nm
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(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

Answer : (2)
Solution:

Answer : (2)
Solution:

500 1500

bv

— 6
I= 50+ 150-+100

/1=0.02A

10002

Answer : (1)

Solution:

On changing the distance between target and source,
number of photons hitting the target increases or decreases
but frequency of photons remain same therefore, cut-off
potential will be same.

Answer : (4)
Solution:
By principle of moments, 4 x 50 =m x 20 = m =10 kg

Answer : (3)
Solution:
The output will be d.c with small ripples.

Answer : (2)
Solution:
Pitch = 4 = 0.5 mm

Pitch
No. of divisions on circular scale

_05mm __
== =0.01mm

Least count =

Answer : (3)

Solution:

Force of surface tension acting upwards will balance weight
of water in tube.

Fy, =2nrT cos =mg

mxrTr
my T2 __
m1 - rr

me=2x6=12¢g

Answer : (2)
Solution:
_18°
6012 + Onl — 6013 N 7N13
Answer : (1)
Solution:
In p-type semiconductor, number of holes is more compared
to intrinsic semiconductor. Therefore, rate of recombination
of electrons will increase.

(25)

(26)

(27)

(28)

(29)

(30)

(31)

(32)

(33)

Answer : (2)
Solution:

Answer : (2)
Solution:

500 1500

bv

— 6
I= 50-+150+100

1=0.02 A

10002

Answer : (1)
Solution:

&y iR FN & g bl g IRAfTT B R & J THIA adlel
WIS & HYET dgclt AT Tesit &, offd WISHI 6t gt T &t
2, 39y 3ida e A =)

Answer : (4)
Solution:

a1t o fEId 9,4 x 50 = m x 20 = m = 10 kg

Answer : (3)
Solution:

foria Bt S fieran aretr d.c 8

Answer : (2)
Solution:

ﬂﬁ&TWz%zO.S mm

. kS
JUqHTD = ——
TTHR AT UR T B HeEAr

0.5

= ;gm =0.01mm

Answer : (3)
Solution:

FWR P R BRI Y8 TG BT I Afeldl § el &b TR DI Fgferd

BT
F, =2nmrT cos§ =mg

mxr
my Ty
m177172

m2 =2x6=12¢g
Answer : (2)
Solution:
18°
6012 + Onl N 6Cl:} N 7Nl3

Answer : (1)
Solution:

p-UhR & N H, 3 3refareras i gar1 3 el ol T i
BT 81 ST, Setag I &b JARidIo ol & 4 gfg erfl|
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(34)

(35)

(36)

(37)

(38)

(39)

(40)

Answer : (3)

Solution:

Number of protons = 80, Number of neutrons =198 — 80 =
118

Q= (80 mp + 118 my — my) x ¢2

Answer : (1)

Solution:

X+Z-2Y
Q=2%x4%x6-3%x5-7x%x5
=48-15-35

Q=-2MeV

Answer : (2)
Solution:

According to Bohr's model, for same atom

Roxn?

B (3)?
r T\ 2

R2: T

N =]

Answer : (4)

Solution:

By Electromagnetic spectrum
VIBGYOR

Photon of violet light has more energy then blue light photon.

.. It can eject phot-electron
Photon of red light has less energy then blue light
.. it cannot phot-electron

Answer : (2)
Solution:

=, X4 %, , Y44 poth A and Z are changed.
gt B
=z XA YA, XA YR,

A 4
.
Y =, Y

Answer : (2)
Solution:

v=fA=>A=2=2 =2m

= first resonance 2 =

a =05m=50cm

2
4
= second resonance 3% =3 x50=150cm

-~ Minimum height of water required = 170 — 150
=20cm

Answer : (2)
Solution:
According to Einstein’s equation,

K=%_¢
So, Klz’;—f—¢:» Kid =he—¢A ...(0)
and Kz =55 —¢= Kad2=hc—oXa ...(il)

Subtract equation (ii) from (i)
Kody — K1 = ¢(A1 — 2)

(34)

(35)

(36)

(37)

(38)

(39)

(40)

Answer : (3)
Solution:

ICTHI & HET = 80, ~Fg 1 ! HeEAT = 198 — 80 = 118

Q=(80mp+118m,\/—mx)><c2

Answer : (1)

Solution:

X+Z - 2Y
Q=2%x4%x6-3x5-7x5
=48-15-35

Q=-2MeV

Answer : (2)

Solution:

IR & e & ATHR, T URHATY] o Iy
R xn?

R, 3 2

B E)

r

T

Ry =

Blo

Answer : (4)
Solution:

Aegd grach T TegH G,
VIBGYOR
ST a1 o IS H ol Uh1eT & HICH ol gorl H ffdds SHott

B 81

. T8 PICI-SeTde H Pl ST Px Tabdl &
ATt TeBTET & WIS H et HehTeT 3 BICH Dl JoTT 5 BF Syoft BT
gl

=, T8 BICI-ZeTde M I Sl el ax el &

Answer : (2)
Solution:

=, XA % V414 AR ZA gRafdd 8 8

-1

B g+
=z XA YA, XA YS
Ay * 74

7Y =, Y

Answer : (2)
Solution:

S TYF IS 4 =2 =05m=50cm

= foefig a/ge £ =3 x50 =150 cm

. ALY STeT Dl AT g = 170 — 150
=20cm

Answer : (2)
Solution:

STEECI & FHIHRUT & SR,

K=%_¢

ey, KI:’;—f—¢:» Kih =hc—¢A ... ()
AR Ky = £ —¢= Kedo=he—ohr . (i)
FHIBROT (ji) BT (i) T TCH R,
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Koo~ Kihi
A1—A2 o d)

(41) Answer : (4)
Solution:

Input of AND gate is AandB,So Y= AB

(42) Answer : (4)
Solution:
Photoelectric effect
Photocurrent « Intensity of incident light
KE= L9,

K.E does not depend on intensity of incident light.

(43) Answer : (3)
Solution:
v == = Speed decreases
= K.E. decreases

13.6
2

PE. =-2 [—] = P.E. increases with increase in n.

n

(44) Answer : (2)
Solution:

‘A’ has more ZZ than B.

(45) Answer : (1)

Solution:
Sin(JerA) Sm(m"+60" )
2 2
We know, p= Sm(%) = —03
_ sin45" 1 _ 5
b=Z50 = ¢§(2) =42 =1414

(46) Answer : (3)
Solution:
No. of glucose molecules = % =
No. of carbon atoms =3 x 6 =18

(47) Answer : (3)
Solution:
Nz +3H2 d 2NH3
_ 56
Mole of Ny = = =2
_ 10 _
Mole of Hy = 5 =
Mole of Np required = § x 5 =
Ho2 is limiting reagent

w Jon

Mole of NH3 produced = 2 x5 = =

Mass of NH3 produced = 2! x 17 =56.67 g

(48) Answer : (3)
Solution:

. 22
Molarlty: 3.01x 10 x 1000 =1M

6.02x 10% x 50

KXy — K1A1 = ¢(M1 — A2)

Kyl KAy é
A=y

(41) Answer : (4)
Solution:

AND e o1 faeft AgBE safduy= AB?

(42) Answer : (4)
Solution:

EEIRIEEREIC)
TIeR19T &R o MU Teh1el Y citeraT

KE= ¢,
A
o TR o1t JMAfTe TepTer Y e TR iR 718l doeet B

(43) Answer : (3)
Solution:

v="2 = vl &
= K.E. gt &

PE. = 2 [f—f] = n ¥ gfg & W PE. 9541 81
(44) Answer : (2)
Solution:

B g A'H arfge 22§

(45) Answer : (1)

Solution:
si.n(éerA) Sm(SU’HiO" )
o 5 2
ﬁﬂﬁﬁ%,% o= sm(i) = sin 30°
2
u:%% = %(2) =2 =1414

CHEMISTRY. | TR @

(46) Answer : (3)
Solution:

180

T TRATIRA 6T HEAT =3 x 6 = 18

(47) Answer : (3)
Solution:
N2 + 3H2 — 2 NH3

Np ol = 2 =

Hy b lei= L =5
AMGB Ny B Hlel = 1 x5 =2
Ho ¥HId atfrea &
THNH3 F AR = 2 x5=2
UTH NH3 ST 5ei = & x 17 =56.67 g

(48) Answer : (3)
Solution:

Aerway = 20x 1022 x 1000 _ 1M
6.02x 10% x 50

10
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(49) Answer : (3)
Solution:

Number of atoms in methane

Number of atoms in SO

— 1x5x64 _ .
16x4x3 5:3

(50) Answer : (1)
Solution:
For/=1,m;j=-1,0,+1
For/=0,m;=0

(51) Answer : (3)
Solution:

E=-218x10 8 x i—ZJ

2

2
E=218x10 1 x &
B

E=-49x10"18

(52) Answer : (2)
Solution:

Element (Z = 44) : [Kr] 4d75s!

(53) Answer : (4)

Solution:

|Atomic number||Symbol|
1104 lung |
|109 ||Une |

(54) Answer : (1)
Solution:

— ¢
E=Nuh3

E — 502x10% x6.6x10~* x3x10°
1200x 109

E=9.9x10%4J

(55) Answer : (3)
Solution:

CH4 +202 — COQ + 2H20

Mole of CHg = 33 =5

Mole of CO2 formed =5
Volume of COy liberated at STP =5 x22.4 =112 L

(56) Answer : (3)
Solution:
For isoelectronic species, lesser is the value of positive
charge, larger is the size of carbon.

(57) Answer : (2)
Solution:
Behaviour of lithium and beryllium is more similar with
second element of the following group i.e. magnesium and
aluminium respectively. This sort of similarity is commonly
referred to as diagonal relationship.

(58) Answer : (2)
Solution:
Number of protons = 93
Number of electrons = 93

(49)

(50)

(51)

(52)

(53)

(54)

(55)

(56)

(57)

(58)

11

Answer : (3)
Solution:

F7 F gRATULHT B Hear
SOy # geTupait it Hea
— 1x5x64_ .
T 16x4x3 53

Answer : (1)
Solution:

I=1%fdg, m= -1,0,+1
I=0%fAT, m=0

Answer : (3)
Solution:

E=-218x10 8 x Z£J

n2

2

E=2.18x10 1 x &
®

E=-49x10"18
Answer : (2)

Solution:

T (Z = 44): [Kr] 4d 551

Answer : (4)
Solution:

URHTY] shHieh| (Tt

Sl
104 |{Ung
109 June]

Answer : (1)
Solution:

L <
E=Nuh

E — £02x10% x6.6x 10~ x 3x10°
1200% 109

E=99x10%4J

Answer : (3)
Solution:

CH, +20, — CO, +2H,0

CHy Fd = B=

YT COp FHIA =5

STP R Tth COp T 3R = 5 x 22.4 = 1121

Answer : (3)
Solution:

TgTaE T T & fAT g 3TaeT &7 T ST & 8I &,
PIe BT AR I &l arel Bl &

Answer : (2)
Solution:

ferferem iR IR T a8 PHRTT & b IR T 37l FHHT:
AR iR vegHifem & ifde T 81T 81 9 ORE 6T T T
TEI: ot ey BT ST 81

Answer : (2)
Solution:

MEHT 6l G&ar = 93
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(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

(67)

Number of neutrons =237 — 93 =144

Answer : (2)

Solution:

Energy of 2s orbitals of hydrogen is greater than 2s orbital of
lithium.

Answer : (2)
Solution:

CaCOy 33 Ca0 +CO,
Mole of CaO = % =0.1
Mass of CaCO3 =100 x 0.1 =10

Percentage purity = 1210 — 8%

Answer : (2)

Solution:

For minimum molar mass, the compound should contain one
sulphur atom in it.

5 g sulphur is presentin 100 g of compound

32 g sulphur is presentin % = 640

Minimum molar mass = 640 g mol~1

Answer : (2)
Solution:
For any sub-shell (/), (2/ + 1) values of m; are possible.

Answer : (4)
Solution:

Answer : (1)

Solution:

A= b _ _66xi0*
mV 0.1x 1076 x 2000

A=3.3x10""m

Answer : (3)
Solution:

_ T8x25 _
Volume of Np at STP = == =195 L
Number of nitrogen atoms = 252 Np
=1.74 Np
Answer : (3)
Solution:

Mass of HNO3 = 900 x 4 x 1073 x 63 g=2268¢
Mass of concentrated HNO3 required

_ 100x226.8 _
= L0268 — 324

Answer : (2)
Solution:

|n1 ||n2 ||:||Series |
i o35 man |

11T 1

(59)

(60)

(61)

(62)

(63)

(64)

(65)

(66)

(67)

SoTFS I B T = 93

IS T T = 237 — 93 = 144
Answer : (2)

Solution:

BTSN & 25 DEID] D ol (AR P 25 Ferdhl F 3rfeia gt 2

Answer : (2)
Solution:

CaCO; 3 Ca0 +CO,
CaO P I = 8 -01

CaCOg &1 %M = 100 x 0.1 = 10
gfrerd gear= 2% — 80%

12.5

Answer : (2)
Solution:

AT HIeR S & oI, Aifiiep o T Hewh AT 81 <1fev |
100 g A & 5 g Fewhr IR 2,
32 g WER JufEA @ L0 — G40 g A

AT HleIN qIHI = 6409 mol_l

Answer : (2)
Solution:

Tt off Su-apver (1) & fAw my & (21 + 1) 79 T9T £

Answer : (4)
Solution:

Answer : (1)
Solution:

N— b _ _66x10*
mV " 0.1x1075x2000

A=3.3x10""m
Answer : (3)

Solution:
STPWR Ny &1 3MgaH = 52=1951L

ATSEION RATYAT o Tea] = L2 N o
=1.74 Np

Answer : (3)
Solution:

HNOg &1 S = 900 x 4 x 1073 x 63 g = 226.8 g
JGID His HNO3 BT SgHH

_ 100x226.8 _

= SRS =324g

Answer : (2)
Solution:

nq ||n2 Dm
=
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(68)

(69)

(70)

(71)

(72)

(73)

|4 ||5 6...||i||Brackett|

|3 ||4,5...||Paschen|
5 6. 7..][>]Prund ]

Answer : (4)

Solution:

Number of radial nodes = (n —/—1)
=(5-3-1)=1

Answer : (2)

Solution:

NO2 and NO are formed from same elements, hence they
follow law of multiple proportions

Answer : (2)
Solution:
Average atomic mass of X
- 45x 20+-47x 504+-48% 30
100

900+ 2350+ 1440
= % =469u

Answer : (4)

Hint:

Number of atoms = Moles x Na x atomicity
Solution:

7 g of nitrogen gas = & x N x 2
=0.5Np

34 g ofammonia gas = 2 x Ny x 4
=8 Na

1.6 g of oxygen gas = 42 x N, x 2
= 0.1 Np

2 g ofhydrogen gas = 2 x N, x2
=2 Na

Answer : (2)
Solution:

NaOH(aq) + HCI (aq) — NaCl(aq) + HoO
Moles of HCI = Moles of NaOH = 3 x 10 x 10_3
Mass of NaOH =30 x 1073 x 40=1.2 g

Answer : (3)

Hint:

AgNO;+ NaCl — AgCl | +NaNOs
Precipitate formed is of AgCl
Solution:

Molarity of AgNO3 solution

4 1
- 3><000:2M

170x 100
Molarity of NaCl solution =

11.7x 1000
58.5x100 2M

(68)

(69)

(70)

(71)

(72)

(73)

ofTgHe
4 |5,6.. |||
3 ||a,5... |||
5 6,7...||— [P
Answer : (4)
Solution:
AT ARi fr Eear = (n— /- 1)
=(5-3-1)=1
Answer : (2)
Solution:

NOy 3R NO H9H Tl & §d &, Aol I IO 3rgurd & e &1
UTeT R &

Answer : (2)
Solution:

X T ST URHATY] SeH T

_ 45x204-47x504+-48x30
100

_ 900+2350+1440 _
= 0 =469u

Answer : (4)

Hint:

RATUT &1 T = HIeT x N X TRATIHT
Solution:

7gv'-|'|3§5l\_rF[ﬁ??: 2_78><NA><2
= 0.5Np

34 g I T = 3 X Ny x4
=8 Na

1.6 g SMeAoH R = 12 % Ny x 2
= 0.1 Np

2 g BB RT = 2 5 Ny x 2
=2 Na

Answer : (2)
Solution:

JTN (2)
NaOH(aq) + HCI (aq) — NaCl(aq) + H2O
HCI % Yol = NaOH & HieT = 3 x 10 x 1073

NaOH BT g M =30 x 1075 x40=12¢g

Answer : (3)

Hint:

AgNO;+ NaCl — AgCl | +NaNOs
ITH 31a8T AgCl HT 8§

Solution:
AgNO3 T &t Aerar
- 34x 1000 —oM

170x 100

NaCl fdera el Hlerer = L0 — 9 7

58.5x100
AgNO, + NaCl —— AgCl + HNaNO,

45 100 =2 100 = 2
wrefir 200mmol 200 m mal
sfm 0 0 200 m mol 200 m mol
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(74)

(75)

(76)

(77)

(78)

(79)

AgNO, + NaCl ——> AgCl + NaNO,

100 x 2 100 = 2
200 mmol 200 m mol
Final 0 0 200 m mol 200 m mol

Mass of AgCl precipitated = 200 x 143.5 x 1073 =287 g

Initial

Answer : (4)

Solution:

Energy difference order

E; —E¢ <Eg—E; <E; —Ey <E4—Eg3

Answer : (4)

Hint:

For H atom, energy depends only on principal quantum
number n.

Solution:

For 3" excited state n = 4

number of orbitals = n2

=42=16

Answer : (3)

Hint:

Balmer series = visible region
Solution:

Lyman series = U.V. region
Paschen series = |.R. region
Brackett series = L.R. region

Answer : (2)
Hint:
Calculate the molar ratio of elements.
Solution:
Elementsl % I Mole I Ratiol
40 _
c 40 | 92=333 |1
H 6.67 | &L —6.67 | 2
0 53.33] B2 -333] 1

Empirical formula = CH20O

Answer : (3)

Hint:

For multielectronic species, higher is the value of (n + 1),
higher is the energy of orbital.

Solution:

For same value of (n + 1), higher is the value of n, higher is
the energy of orbital.

Correct order of energy of orbital 4f>5p > 4d > 5s

Answer : (2)

Hint:

In chlorine, the incoming electron adds to 3p subshell
whereas in fluorine, the incoming electron adds to 2p
subshell.

Solution:

(74)

(75)

(76)

(77)

(78)

(79)

14

S8 AgCl &1 589 = 200 x 143.5 x 107°=28.7 g

Answer : (4)
Solution:

STt 3R BT oA T &

E; —Eg <Eg—E; <E; —E, <E, —E;

Answer : (4)

Hint:

H o=AT] o foTT, ot dhaet 9 araie el n W AR ot 81
Solution:

3" R e F AU n =4
FHerpT Y T = n?

=42=16
Answer : (3)
Hint:
IR Soft = 3o &7
Solution:
AT Soft = ULV, &7
1T Uit = LR. &
She At = IR, &7
Answer : (2)
Hint:
qedl & HIFTR ST &Y TUFT x|
Solution:
aal % et KRR

4 | $5=333 |1

6.67 | 4L —6.67 | 2

C
H
@)

53.33| B2 -333|1

AUl G = CHp0

Answer : (3)
Hint:
Tgserag e Tdefist & fAT, (n + 1) &1 7+ AT sifeia

BNTT, B&Teh I il I &l 31fdies 8rft

Solution:

(n + 1) & T 79 & I, n &1 A 1 1feies BR, dHeres Y it

It & arfees B
PHEID DI ol DT Tet B 4f > 5p > 4d > 5s

Answer : (2)
Hint:

FARI H, 3T ITAT TS 3p STDIL H IS & Sfalich TN H,
3T ATeAT TS 2p DI H e 7

Solution:
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(88) Answer : (1)
Solution:

Power of bulb = 60 Watt =60 J s_1

6.626x 1034 Js x3x108 ms ! _
Energy = e — 0626x s x50 ms 0,033 x10° 17 J
A 600x 109 m

17
Power __ 60x10°7 _ 1.8 1020

(88) Answer : (1)
Solution:

o9 HrEmeF = 60 ac = 60 J 5L

626 1034 108 ms-! B
W:%:Sﬁﬁxo Js x3x10° ms —0.033 x 10 17J
600x10~"m

Energy 0.033 P o g1l 20
B & ' = oo = 1.8x10
(89) Answer : (1) (89) Answer : (1)
Solution: Solution:
18 n 18
. _ DGlucose 10 A
Molahty(m) = Wi = m0s = 1.22m A eTerdr (m) = Wi = 0T = 1.22m
(90) Answer : (3) (90) Answer : (3)
Solution: Solution:
Az - Ap > & (Heisenberg’s uncertainty principle) Az + Ap > L (STgoITeH T SR i)
Ap = mAv Ap = mAv
Ax =2mAv Ax =2mAv
2mAv -mAv= 2mAv -mav= L
—_ h 2__h
AVZ T om2x4r Av® = 2m?2 x 47
Av= L 4 Av= —L \/Z
2/2m T 2/2m g
BOTANY | g fagm
(91) Answer : (2) (91) Answer: (2)
Solution: Solution:
Sapindales is an order of mango. Gfteed 379 T Teh 70T &
(92) Answer : (2) (92) Answer : (2)
Solution: Solution:
Lower the taxa, more are the characteristics that the ST AT (AT 81T &, ST & Hew S &t 31fdies arfiergur
members within the taxon share. .
IS PRI B

(93) Answer : (2)
Solution:
Prion is an agent consisting of abnormally folded protein and
it causes Bovine spongiform encephalopathy.

(94) Answer : (3)
Solution:

This organism belongs to dinoflagellates. Its cell wall has stiff
cellulose plates on the outer surface.

(93) Answer : (2)
Solution:

31T T B & I SRIHT w0 I afeld M 2T & iR 35
PR ITg Ti=oi i Tfeihetieft 8iar 1

(94) Answer : (3)
Solution:

I8 g ST Siered & Taferd &1 39! P frfa & aredt
HTE R HOR gl o1 UfgapTl il 81

16
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(95) Answer : (4)
Solution:
The morphology of the mycelium, mode of spore formation
and fruiting bodies form the basis for the division of the
kingdom fungi into various classes.

(96) Answer : (4)
Solution:
Wheat rust— Puccinia
Bread mould — Rhizopus
Parasitic fungus on mustard — Albugo
Smut fungus — Ustilago

(97) Answer : (2)
Solution:
Nostoc can fix atmospheric nitrogen in specialised cells
called heterocysts.

(98) Answer : (2)
Solution:
Mucor belongs to Phycomycetes and its mycelium is
aseptate and coenocytic.

(99) Answer : (2)
Solution:
Pteropsida — Adiantium, Dryopteris
Lycopsida — Selaginella
Psilopsida — Psilotum

(100) Answer : (2)
Solution:
The most notable disease caused by prions are bovine
spongiform encephalopathy, commonly called mad cow
disease in cattle and its analogous variant Cr-Jacob disease
in humans.

(101) Answer : (3)
Solution:
Scientific name of wheatis Triticum aestivum.

(102) Answer : (3)
Solution:
Taxonomic categories showing hierarchial arrangementin
ascending order is
Muscidae — Diptera — Insecta — Arthropoda

(103)Answer : (2)
Solution:
Convolvulaceae and Solanaceae are included in the order
Polymoniales, mainly based on the floral characters.

(104)Answer : (3)
Solution:
Carolus Linnaeus used Systema Naturae as the title of his
publication.

(105)Answer : (1)
Solution:

(95) Answer : (4)
Solution:

HIDHTe DY JTHIREY, 1] f7for Y ffer iR et w1 Haw
ST o faftret it & fTor o1 s B

(96) Answer : (4)
Solution:

I T /C — GFHIFT

TS Ales — TFIAITT

TR TR R4 Had — 3Tegr
&HE B — IR

(97) Answer : (2)
Solution:

e a9y HIfArEat § Ryt AgE I Bl R R HavdT &
S8 BeRRE &aT AT &

(98) Answer : (2)
Solution:

RIHY BT SISl § afdd & iR $HoT dadballel ucgwh iR

TP BT B

(99) Answer : (2)
Solution:

SRIHST— TfeVew, SR Re
SATSDIRST — Aot
e e f o

(100)Answer : (2)
Solution:

31311 & RN 8 ATeT Heas HeeaTe I Tl {1+ Greitthat el &,
O FFId: FAfR A 7S BT T el Il & SR TI=1 H 36D
ST Cr-Sipe I 81l 2

(101) Answer : (3)
Solution:

g &1 NS AW 107 vReaT 81

(102) Answer : (3)
Solution:

STRIE 5 H UeTIehid aween 1 arel afiidht Herf §
AR -, FSRRT - FaeT - e

(103)Answer : (2)
Solution:

Pirdlcgersi 3R HleT 4T BT Uieh A TeH Tor H eTfireT fobarm 7/ &, ST
X U I g & AN TR TR B

(104) Answer : (3)
Solution:

PRI AT 7 39 fseihe™ & ofifep & wu o favcar Fav et
IUIT b

(105)Answer : (1)
Solution:

17
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A family has maximum common characters as compared to
class, order and division.

(106)Answer : (2)
Solution:

Dictyota belongs to brown algae and its stored food is
mannitol and laminarin.

(107)Answer : (3)
Solution:
Algin is obtained from brown algae. Gracilaria is a red alga.

(108) Answer : (3)
Solution:
Bryophytes are also called amphibians of the plant kingdom.
They are homosporous.

(109) Answer : (4)
Solution:

Anisogamous type of sexual reproduction is seen in
Eudorina.

(110) Answer : (2)
Solution:
The gymnosperms are plants in which the ovules are not
enclosed by any ovary wall and remain exposed.

(111) Answer : (3)
Solution:
Consciousness is a defining feature of a living organism.
Prokaryotes are truly living organisms; they can also sense
and respond to environmental cues.

(112) Answer : (4)
Hint:
Spores of slime moulds are extremely resistant and survive
for many years.
Solution:
Majority of slime moulds are saprophytic protists.

(113) Answer : (1)
Solution:
TMV has ssRNA as a genetic material.

(114) Answer : (2)
Solution:
The diagram shows a male thallus of Marchantia.
A — Antheridiophore
B — Gemma cup
C — Rhizoids
Gemma cup bears asexual buds called gemmae.

(115) Answer : (2)
Solution:
ICBN stands for International Code for Botanical
Nomenclature.

T, 707 3R UTRT Y JeT=1T 5 U FoT H T SA&T0N ehl TR Had
S ICCARIR

(106)Answer : (2)
Solution:

fefaeaiersRR dare & wefed & 3R gHeT Tufed e A 3R
AR B

(107)Answer : (3)
Solution:

T Y R SYaret & UTH a1 ST 81 AFARIT v ereT dlarer B

(108) Answer : (3)
Solution:

TRIHTSCH P UIGY ST BT SR it H8T 1l &1 3 favdiermoes
Eokd

(109) Answer : (4)
Solution:

TSINATH STHFGTDT HBR BT A i ToT T ST 81

(110) Answer : (2)
Solution:

S O3y urey B o divrie foret sierera frf & R 18 8 €
3IR TG X&l 2 |

(111) Answer : (3)
Solution:

YT Uep fAf3TE faQiwe 81
MHRACH gRea 3 Sifa Sfia €, F gafavofia Fehat & ufcy Faer 3R
yfcrfepa +ft gorf oot 1

(112) Answer : (4)
Hint:

3FeUH Haeh o o] Jiedd TRl 21 € 3R 3 &S aut de Shifad
& &

Solution:

Srferpier 3Taud dHad Joof il AT B

(113) Answer : (1)
Solution:

TMV H 3TTafre uaref & w0 5 ssSRNA BT &

(114) Answer : (2)
Solution:

NG F FTHLRIT D TR AT Bl ST T B
A — JFTIER
B — SFHT oY
C — Ty

STEAT BT B OIFHT AT 3Tei il Bfcdid sl &1

(115) Answer : (2)
Solution:

ICBN T 378 & SE¥9F Pl R dicf-dhel AR-deiwR|
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(116) Answer : (3)
Solution:
The abbreviated form of author is not printed in italics and
specific epithet starts with a small letter.

(117) Answer : (3)
Solution:
Monkey, gorilla and gibbon are placed under the order,
Primata.

(118) Answer : (4)
Solution:
Puccinia is a parasitic fungus and causes wheat rust.

(119) Answer : (2)
Hint:
Archaebacteria differ from other bacteria in having a different
cell wall structure.
Solution:
Cell membrane of Archaebacteria contains branched chain
lipids.

(120) Answer : (3)
Solution:
Fossils play important role in phylogenetic classification
system.

(121)Answer : (4)
Solution:
The plant body of liverworts is thalloid and dorsiventral
whereas mosses have upright, slender axis bearing spirally
arranged leaves.

(122) Answer : (3)
Solution:
Managifera, Solanum, Panthera all are genus.

(123)Answer : (2)
Solution:
Methanogens are chemoautotrophic and are found in guts of
ruminants.
Halophiles are heterotrophic and are found in extreme
saline environment. Thermoacidophiles are found in hot
water springs.
Cyanobacteria are photoautotrophic.

(124) Answer : (4)
Solution:
The stems are unbranched in Cycas and branched in
Cedrus.

(125) Answer : (3)
Solution:
The given diagram is of Selaginella and it belongs to
Lycopsida.

(126) Answer : (4)
Solution:
Volvox produce motile male and non motile female gamete.

(127)Answer : (4)

(116) Answer : (3)
Solution:

IR (3)
oI T TiAH U gefeld H qfad el 21T & T ST Tl IS BIC
3T&R o T IR BTl B

(117) Answer : (3)
Solution:

§e), MR o s B JTgAeT 10T & 3idid T T 2

(118) Answer : (4)
Solution:

IR Ue URS11a e & fo¥idh HRUT 718 H fobg 81l B

(119) Answer : (2)
Hint:
bR 5 w1t Ry 6T TRemT e 819 & R Y 3T
Sftarogatt 3 frsy 2 £
Solution:

aTTeh et &t ifrent fereft = enfErd siget arel feifigw 8 1

(120) Answer : (3)
Solution:

SiTfergiia arffenvor agfer 7 Sfiareq Aacagut JfyeT v 21

(121)Answer: (4)
Solution:

1. foieRac &t ured &R e SR gSTeR 8idl & widid J19
T, UereTT 3187 BT & fAe™ 9ftfe ®u O erafedrd afaT et
gl

(122) Answer : (3)
Solution:

Aoy, Gor, dereraed) g §|

(123)Answer : (2)
Solution:

AT, TAEA-TqUIN 81 & 3R el Sigati df &ifd 7 urg 91 &1
SrquRr, frrrddt B £ iR oRe erquity uafaror § g S €1 dm-
AR, T+ OTeY & SR 7 T I B

AR T TepTer-waardt 8xd 2|

(124) Answer : (4)
Solution:

WTSHH o TR 81 B 3R Mg H o i 8l &

(125)Answer : (3)
Solution:

fear T 3G fAeifaeTT T & 3R T8 STg ST Y Hef-ad &l

(126) Answer : (4)
Solution:

dlegiae Tel R 3R e HIaT JH DT SedTe P &

(127)Answer : (4)
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Solution:

Metabolism is the defining feature of the living organisms
and metabolic reactions in vitro are said to be living
reactions.

(128)Answer : (1)
Solution:
Kingdom has maximum number of organisms.

(129) Answer : (1)
Solution:
Monera includes unicellular prokaryotic organisms.
Members of kingdom Protista are eukaryotic.
Fungi includes eukaryotes with loose tissue type
multicellular body organisation.

(130)Answer : (3)
Solution:
Zygospore is sexual spore.

(131)Answer : (4)
Solution:
Cuscuta is a parasitic plant with heterotrophic mode of
nutrition.

(132)Answer : (4)
Solution:

Lichen is a mutualistic relationship between algae and fungi,

where algae are autotrophs while, fungi are heterotrophs.

(133)Answer : (2)
Solution:
Bentham and Hooker's classification system was a natural
classification system. Artificial classification system was
given by Linnaeus.

(134)Answer : (2)
Hint:
In mosses, spore germinates to form protonema.
Solution:
Protonema is a gametophytic stage.

(135)Answer : (1)

Hint:
Red algae lack motile stages in its life.
Solution:
Red algae Brown algae
Zoospore Absent 2 flagellain
zoospore
Inner cell Cellulosic Cellulosic
wall
Stored food Floridean Laminarin
Starch
Vegetatlvg Fragmentation Fragmentation
reproduction

Solution:

Frfifparatt oY Shfea srfifehant et Srrar 1

(128)Answer : (1)
Solution:

ST o Shia Y TeeaT sfdiha &

(129) Answer : (1)
Solution:

HIIRT & T TpapIfRIh I HiebRaTfee Siia 3T 81
TIERRT S & Hew I RATCa &

IRR/BTT Teie BiaT &

(130)Answer : (3)
Solution:

SRR it ST 81

(131)Answer : (4)
Solution:

HEPET U TR 1! U1ed & FogH dryor 1 faeandt fafe et &1

(132)Answer : (4)
Solution:

LU} & ST9f dhad fauTarst &1

(133) Answer : (2)
Solution:

S T BR T FTHRUT UG T, TTpierap aFfienvur ag it off | i
e ugfer fetfare gy < it off

(134)Answer : (2)
Hint:

A% 7 dioTo iR 8 Ter aeg 1 &
Solution:

T2 T Ueb eI STave &

(135)Answer : (1)
Hint:
1ot Siaret & Sftae | wcrefiet sreeenatt a1 3rvrd 8l &1

Solution:

e darer s darer

SR IR SEURH 2 HeMH
3JATaRe Pt BT A Jh AT I

BICRRCID] FenRfea g Afimfe

FRHTT  Eed GeA

20

IRy Sffae shiat Y aRefYeRY s & siiR 377 gt 7 Sutuer

e H YDNAICH &Il & S Slel Fcle TR T qgITADIY Il

TS, SdTeT AT Paich P S DT Teb TRIUDIND e &, S8l Sraret
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ZOOLOGY | Sig fasm

(136)Answer : (3)
Solution:
For the multiplication of any alien piece of DNA in an
organism, it needs to be a part of a chromosome which has a
specific sequence known as ‘origin of replication’. Thus, an
alien piece of DNA is linked with the origin of replication, so
that, this alien piece of DNA can replicate and multiply itself
in the host organism.

(137)Answer : (2)
Solution:
Restriction enzymes belong to a larger class of enzymes
called nucleases. These are of two kinds; exonucleases and
endonucleases. Exonucleases remove nucleotides from the
ends of the DNA whereas, endonucleases make cuts at
specific positions within the DNA.
DNA ligase is used to link the adjacent nucleotides by
phosphodiester bond. DNA polymerase is used for the
polymerisation of DNA.

(138)Answer : (2)

Hint:
Circle will open.
Solution:
Linear Circular
DMNA DA
| RE |RE
2 fragments
1 fragments

(139)Answer : (2)
Solution:
512 molecules of DNA will be obtained at the end of 9 PCR
cycles. To calculate the number of target molecules

produced in a PCR, the formula 2" is used, where n is
number of PCR cycles.

(140)Answer : (3)
Solution:
Conventional methods like urine and serum analysis are not
helpful in early detection of a disease.

(141)Answer : (4)
Solution:
A bioreactor provides the optimal conditions for achieving
the desired product by providing optimum growth conditions
(temperature, pH, substrate, salts, vitamins, oxygen).

(136)Answer : (3)
Solution:

forelt Sfta = DNA & foreit oft aredt w&is & g7 & fIT, S U
TUREH T TR 841 A1fey, oI Uap faflre argepd aia & oY Wicrpfar
H1 IR & BT A AT AT 81 59 TbR, DNA F U I188) TS
TRpTT T I b 1T J8T 81T &, M, DNA BT I8 a1} TS
ORUS Sfia 5 et 6t Tfipicr 997 Teh 3R 0 IR T |

(137)Answer : (2)
Solution:

RIET USTTSH ~gfaeraorst A GolTgH| & U g o 3 Fafea 81

3l TR & Bl &; T fareTorst 3R TSy faerqordT |

TFHRfFeTIoTSl SITT b FIRT & ~fAAAICTSS AT PRd & STdfch
TeIgfaeTqors ST & +fiaR fafdre Teri &l ered £
ST TS BT YA PREPISISECR 8 GRT HeTd Y [AAACTSS DI
e & AT T ST 81 SUHT Uiei RS 7 ST ST &
Uief FHRTgwI9 & folv foha STrar &1
(138) Answer : (2)

Solution:

ELEIE | e

DMNA DMA

|RE | RE
2 @8
1 @5

(139)Answer : (2)
Solution:

9 PCR 71 & 3fd § DNA & 512 310 UTH 81| PCR # ScTfed o1ed
3TUTT Y AT B TUAT PR o T, T 2" a1 ST fImT ST &,
& n PCR @ghl &1 ST 21

(140)Answer : (3)
Solution:

T3 3iR v fagersor Seft uruRe fafaat i 6t ofter ggam A AR
& Bt 8

(141)Answer : (4)
Solution:

RIRUFeR gvay faer &t fRART (aram™, died, fhamer, efaur,
faeTfie, 3ifaiiTT) TeM $eds aifesd IUE UTH a_A & fly gue
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Bioreactors can be thought of as vessels in which raw
materials are biologically converted into specific products,
individual enzymes, etc. using microbial plant, animal or
human cells.

(142)Answer : (4)
Solution:
The cells having rDNA can be multiplied in a continuous
culture system wherein the used medium is drained out from
one side while the fresh medium is added from the other to
maintain the cells in their physiologically most active
log/exponential phase. This type of culturing method
produces a larger biomass leading to higher yields of
desired protein.

(143)Answer : (2)
Solution:
The palindromes in DNA are base pair sequences that are
the same when read forward (left to right) or backward (right
to left) on the two strands in 5' - 3'direction or 3' - &'
direction.

(144) Answer : (4)
Solution:
In vitro fertilisation leading to a ‘test-tube’ baby, synthesizing
a gene and using it, developing a DNA vaccine or correcting
a defective gene, all are the parts of biotechnology.

(145)Answer : (2)
Solution:
Plasmids are double stranded circular DNA which are
transferable and can perform independent replication.

(146)Answer : (1)
Solution:
In the year 1963, the two enzymes responsible for restricting
the growth of bacteriophage in E.coli were isolated. One of
these added methyl groups to DNA, while the other cuts
DNA. The latter was called restriction endonuclease.

(147)Answer : (1)
Solution:
To take up the foreign DNA, bacterial cells must first be made
competent. This is done by treating them with a specific
concentration of a divalent cation such as calcium, which
increases the efficiency with which DNA enters the
bacterium through pores in its cell wall.

(148)Answer : (1)
Solution:
A nematode Meloidogyne incognita infects the roots of
tobacco plants and causes a great reduction in yield. A novel
strategy was adopted to prevent this infestation which was
based on the process of RNA interference (RNAI). Using
Agrobacterium vectors, nematode specific genes were
introduced into the host plant.

Rt e el &1

RNRYFER DY U Fe1 &b ©F H T ofT FebelT & fH=H ol 71t Y
gerrsfidt die), Sig a1 A1a BTt o1 IuNT aves Sfde Hu 8
ffere Icurel, <aferrd dotTgHT o # aRafid fama ST 21

(142)Answer : (4)
Solution:

rDNA gh PIRIHI3T BT Ueb Feld Hae T 5 U T ST Hevell &
S e TR | STINT 5 TR H1EH 1 Tl ST & STa SERT

TR I ST ATETH DI 9= & ATfb PIfABIaN 30 feharedsd oy«
Gatfeier Gfshd AM/TrIamRRIeT el a1t %8| I8 Taei= fafe

& ST & SeuTer H aifesd HICH & ifeid Scure &g Sudrf &

(143)Answer : (2)
Solution:

DNA H Ufcigi R g™ agpr 8 8, S 5' — 3' fReman 3 - 5
3o 1 IouLe] IR TR (I H 2V) 7 Uies (ST H 91U) UgH WR U
T &l

(144) Answer : (4)
Solution:

§-fAgT e 3 CFC-SR@ 9T, ST T HeeTvuT 3R ST SHIT,
DNA €laT &1 e a1 25Ut S ol Sles &, 3 |vft Sta et
& UM 8l

(145)Answer : (2)
Solution:

TS & 3991 giTpR DNA B & ST Fermiawufiar 8K & ofR

¥ Uil 9 e B

(146)Answer : (1)
Solution:

J§ 1963 §, & Pl | S IRATT & AT BT A & falT
FORGRAY < TSTTgHT T T {3 1T o7 | §99 & Uap = SIey A
frerTgeT THE SIS, STafd AR 7 SITT Pl PIe 7| &8 aref 1

Tfide TS ereTys el TRl

(147)Answer : (1)
Solution:

& DNA B o o oI, Sfiaru] Hifrepralt ot ugel e ST ST
MR | TE I8 HicArm SN feiaTe o=+ 6t Ue ffdrs i &
1T AR R BT STIAT &, ST S Serell Dl FTelm & foreas ane
ST FFARaT Y DifdresT Ry 5 fsat & e & et A waer
FRAT B

(148)Answer : (1)
Solution:

HEAIGSIIET FTPIACT THED AP TP P Ulell bl STsi D!
Hepfird T & 3R Sust § YR ) of1aT 81 93 TghHuT bl A B
1T U T BRI 31TFTS TS ST RNA 3TaRaIT (RNA) Y nfehar iR
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(149)Answer : (2)

Solution:

Bacillus thuringiensis forms protein crystals during a
particular phase of its growth. These crystals contain a toxic
insecticidal protein. This Bt toxin protein exists as an inactive
protoxin but once an insect ingest the inactive toxin, itis
converted into an active form of toxin due to the alkaline pH
of the insects gut which solubilise the crystals. The activated
toxin binds to the surface of midgut epithelial cells and
create pores that cause cell swelling and lysis and
eventually cause death of the insect.

(150) Answer : (2)

Solution:

As a first step towards gene therapy, lymphocytes from the
blood of the patient are grown in a culture outside the body.
A functional ADA cDNA (using a retroviral vector) is then
introduced into these lymphocytes, which are subsequently
returned to the patient. However, as these cells are not
immortal, the patient requires periodic infusion of such
genetically engineered lymphocytes.

(151)Answer : (2)

Solution:

RDT involves several steps in a specific sequence such as
isolation of DNA, fragmentation of DNA by restriction
endonucleases, isolation of a desired DNA fragment, ligation
of the DNA fragment into a vector, transferring the DNA into
the host, culturing the host cell in a medium at a large scale
and extraction of the desired product.

(152) Answer : (1)

Solution:

Isolated protoplasts from two different varieties of plants —
each having a desirable character can be fused to get hybrid
protoplast, which can be further grown to form a new plant.
These hybrids are called somatic hybrids while the process
is called somatic hybridisation.

(153)Answer : (4)

Solution:
Plasmid is a self-replicating circular, extra chromosomal
DNA which does not carry genetic information of bacteria.

(154)Answer : (4)

Solution:

Isolation and introduction of only one or a set of desirable
genes without introducing undesirable genes into the target
organism is an advantage of RDT over traditional
hybridisation procedures.

(155)Answer : (2)

Solution:

3meRa off | wmdecRaT Tared ol SUAN Hedh, TRAS! g o
TG fafdre S ger fag Ul

(149)Answer : (2)

Solution:

dfera gRIGUaw 3T faer & Teb fais oRor & SR Wi
fehReet ST 81 S fehvee el | Uah favetT dhieH1ere WS BT 81 78
it Ay M va fAfsha WIS & ©u § Hivig 8 8, o t@
IR 19 e s fay o1 et orar 8, d 78 ik Y ord & e
diga & HRUT Iy o A U A uRafid & ST & S foeeet a1

goTeliel ST 81 |ishar s Hedi= Sucbert PRI 6l Fis § 98

ST & 3iR o5 97T & fSieh HROT hIfrent &6 ot 3iR 39ereH
BT & 31IR 3T $HDb BRI Hic H I B A &1

(150)Answer : (2)

Solution:

S ffdrear # Fdwer WMt & T F RABI] B HadTerans TRR
qTER Y fobaT ST 21 |ishd ADA BT cDNA (73 fIsTu] Fared ot
TARTERR) THenTo]  HT I 3 H Mt & IR H aros o fm
ST &1 2 pIRTeTd Jeavmy Bl §; SHfely srgafire fffd erdiaroart
T FHI-TG TR AT P SRR 3 ST PR Y ST ehelT il &

(151)Answer : (2)

Solution:

RDT H e 3 H &3 R 2fiet Bt & SR DNA 3T GIaahsT,
gfcieer TSgfeT0oTol §RTDNA 1 fas, aifed DNA TS @l
T[0T, DNA TS &1 HaTed 9 SieT, DNA T WU H FiaRd
BT, TS TA R U HATeaH H IRUIS! BHIADHT BT e BT 3R
qifesd ITe B fspyor|

(152) Answer : (1)

Solution:

Otert T ST 3TeTTT-3TetT fheed | 31T fhY MU Metae - oI &
T H T a6 10T 81T &, P BISfIS AIC RS &M & falu
Gttt faam ST waran &, 1Y 3 e =77 et 997 o folw ST o
T &1 37 IR D BT b= HET AT & STafh 3 Ufhar
BTy HHROT gl STl 2

(153)Answer : (4)

Solution:

CATHS Uep T HTIpfcT B aTe] MATHRR, el TURGHTR DNA &
oI Sty b aTraifres @ 18] axcil &l

(154) Answer : (4)

Solution:

A& Sia o srare SfiAl ol e b famT hact e a1 e
ST & U TE T GeIaranvu iR 37T, TRURE Hanwor Hfharatt 6t
e RDT &1 U& o™ 21

(155)Answer : (2)

Solution:
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GEAC (Genetic Engineering Approval Committee) takes
decision regarding the validity of GM research and
introducing GM organisms for public services.

(156)Answer : (2)
Solution:
The C-peptide is not present in the mature insulin and is
removed during maturation of proinsulin into insulin.

(157)Answer : (1)
Solution:
In PCR, the step annealing and extension occurs at
temperatures nearby 56°C and 72°C respectively.

(158) Answer : (4)
Solution:
Goldenrice is a transgenic variety of rice which contains
good quantities of B-carotene, a principal source of vitamin
A. Vitamin K helps in blood clotting and vitamin D helps in
calcium deposition in bone.

(159)Answer : (2)
Solution:
Orange coloured bands of DNA in an EtBr stained gel can
be seen, when the gel is exposed to UV light.

(160) Answer : (4)
Solution:
RNAI involves silencing of a specific mRNA due to a
complementary dsRNA molecule that binds to and prevent
translation of the mRNA.

(161) Answer : (3)
Solution:
Use of better management practices and use of
agrochemicals are notincluded in the critical research area
of biotechnology.

(162) Answer : (2)
Solution:
Hint: Allergic response
Sol.: Bovine insulin may cause allergic response in some
users whereas humulin does not cause allergic reaction
when administered to humans. Humulin contains two
polypeptide chains A and B which are joined to each other
with the help of disulfide bonds.

(163)Answer : (2)
Solution:
Animals that had their DNA manipulated to possess and
express an extra (foreign) gene are known as transgenic
animals. They are used to study the normal physiology and
development of an organism, to study the disease, to obtain
certain biological products, for testing safety of vaccine and
chemicals.

(164)Answer : (1)
Solution:

GEAC (SHfea gefifafr srgrte afifn) GM s & derdr
3R 57 Taratt & falw GM Sftat & aferaer 7 o orcft g1

(156)Answer : (2)
Solution:

C-UreTse uRuad Sgfi  Hive 8l 8iar & ofk MEgfor & sgfa
RYTT B & SR 39 31T B T I 81

(157)Answer : (1)
Solution:

PCR H, TRor arefier iR T9R HAeT: 56 feift Sfctas aiik 72
it St aoHH W 81 B

(158)Answer : (4)
Solution:

Mo A TG D U graoTi=d e & feH aree! #mr o B-
IR BT &, St et A &1 Wi |id 81 e K, b whe o
HETge BT & a1 RIS D o1y § HfRRM & ST 89 A Fedr
FRAT R

(159) Answer : (2)
Solution:

EtBr 1 3RS Sref & DNA &Y AR ufgal ot qeft <xam 57 el &
S e Dl UV Th1eT & 31T v 2

(160) Answer : (4)
Solution:

RNAI 7 U& g3eh dsSRNA 377 & HRUT T fAfere mRNA & s
AT A B T MRNA & JST 8 3TR EIHTCRUT (§ et 2) el
Bl

(161) Answer : (3)
Solution:

I YeehIg ool 3R By THRIA! &1 SN i Hrenfih! &
e e & & U 18] 8

(162) Answer : (2)
Solution:

et Yetfotan Srgferan

Bel: B STNDHATRN H A (Iad) Fgfetd & BRU TaAfid
ISR 81 Febcll & STafh g Bl ggHfeIT o W DS YeAfod
aifrferar 7 Bl 81 gpfel o & diefiieTss siae A T B B §
STl SIgHehIZS S| I HERIT H Ueb SR H IS &I &1

(163)Answer : (2)
Solution:

U wigatt ST DNA 5 uRarer gR1 g 3ifiRes (amest) Sfie
R BIT & AT 37T &7 eh el 8, YRS} Sig PHaelld &l
ST IUANT foht Sfia & T IRINY 37R fAeh™g T 312 &,
3T T LTI PR, TV o fdd IUTE UTH DR, G 3R THRAT D
GREM T ST B B Ty foba S 21

(164)Answer : (1)
Solution:

24
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For chemical safety testing, transgenic animals are made to
carry genes which make them more sensitive to toxic
substances than non-transgenic animals.

Toxicity testing in such animals will allow scientists to obtain
results in less time.

(165)Answer : (2)

Solution:
a-l-antitrypsin is used to treat emphysema. This enzyme is
obtained from a transgenic sheep, Tracy.

(166) Answer : (3)

Solution:

In a method known as micro-injection, recombinant DNA is
directly injected into the nucleus of an animal cell (human
cellis also an animal cell). In another method, suitable for
plants, cells are bombarded with high velocity micro-
particles of gold or tungsten coated with DNA in a method
known as biolistics or gene gun. Also, the ‘disarmed
pathogen’ vectors like Agrobacterium, when allowed to infect
the cell, transfer the recombinant DNA into the host.

(167)Answer : (3)

Solution:

ELISA is an extremely sensitive test that is used to detect
antibodies or specific antigens. Southern blotting is used to
identify specific gene sequences and in DNA fingerprinting.
Northern blotting is used in gene expression analysis.

(168)Answer : (2)

Solution:

If the gene of interest is successfully inserted at Sal | site of
pBR322, then the recombinants become tetracycline
sensitive as the gene for tetracycline gets disrupted. Non-
recombinants would take plasmid pBR322 but the gene of
interest would be absentin the plasmid and hence these
would be ampicillin and tetracycline resistant. Transformants
could be recombinants or non- recombinants. Non-
transformants are those which didn’t took pBR322.

(169)Answer : (4)

Solution:

Yeast has DNA as its genetic material. So,
deoxyribonuclease must not be used, as it will digests DNA.
The RNA can be removed by the treatment with
ribonuclease whereas proteins can be removed by treatment
with protease. Chitinase digests chitin (presentin the cell
wall of fungi).

(170)Answer : (2)

Solution:

AT Teh R IRI&T0T o fory, aRie TR & O Sfi= forg o € S
I8 3T-URSI e AR &bt ger1 o fwrh uerelf & ufey erfdie
Haerefiet I &l

O T  fasTehal wieror &5 & T | aRuI ITH S 6
argAfT 3

(165)Answer : (2)

Solution:

o-1-TENE R b7 U TRy o SR o faba e &1 39
TATH BT IR Fg =i | T f35ar ST &1

(166)Answer : (3)

Solution:

& 3 &1 F U A ST T dTef! vep fafeh #, gl DNA @Y
e wep Toft DIfdrenT & Frae H i & faar SITaT & (AT BT
+ft Ter Sig BT B) 1 U o1 fafed , 5 ot o oy Sugeh &,
PIIBIT R SRR e AT S T e fafe F Soeg & ey
Ifid AN AT ST & Fod T dlel G&H BN J SR oY 9Tl B
D ITTAT, TIHFSIRTT S STRIBRD N’ HaATed ,
HIFADT DT T B < &, AT GTAFST DNA T IRt
FYMIART TR < B

(167)Answer : (3)

Solution:

QT U STl Haaefiet uRiero & fSieent Sui wferaft am fafire
TRISI 7 UelT o1 & Ty f35am STt 81 e st o SuanT fafirs
ST 313! &1 UEa e 3R DNA fhRfifT # faman Sirar 21 91
SATTCTT BT SUINT ST 1fyeafcs fageryor & fawar Sirar &1

(168)Answer : (2)

Solution:
Ifd pBR322 1 Sal | ¥/l R ATHDHR S Foheldgddd ST STl

2, A1 §71: GAN Corsfaar & ufy Haeefiet 81 9 € Faifh
CEIATSIFAT & folg SfiF a1fed 8 ST 81 SIS CeTfoie
pBR322 & ¢1fehT welTfSHe # emeR) SfiF srgufedrd 8 aik
gafelT 3 e ofk Sgrsfae Tirie 8| wuiRaT gt
T JIYFIRTST B Hehcl & | SRAUTRS J & 9l pBR322 78 oidl &1

(169)Answer : (4)

Solution:

Iive o oTafires uarel & WU § DNA 2T 81 34farg,
ST RIRTS (TS T SHINT 8! T STHT A1, i1 T8
DNA &1 T | TSI fFeTusT o HTeY SUNG HReb RNA BT 3FeTT

fhaT ST Tepar & STafh TSI & 72T SUTIR Reh I T 3TetT
T 1T bl B1 BISfeAS B (e hHY Hifret Ry H Aioe)
I T &

(170)Answer : (2)

25

Solution:
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Bacteriophages because of their high number per cell, have
very high copy numbers of their genome within the bacterial
cells. Some plasmids may have only one or two copies per
cell whereas others may have 15-100 copies per cell. Their
numbers can go even higher. If one is able to link an alien
piece of DNA with bacteriophage or plasmid DNA, one can
multiply its numbers equal to the copy number of the plasmid
or bacteriophage.

(171) Answer : (2)

Solution:

Bt toxin is produced by a bacterium called Bacillus
thuringiensis. Bt toxin gene has been cloned from the
bacteria and been expressed in plants to provide resistance
in insects without the need for insecticides, in effect creating
a bio-pesticide.

(172) Answer : (2)

Solution:

Tobacco budworm and armyworm are lepidopterans; beetles
are coleopterans; flies and mosquitoes are dipterans.
Meloidogyne incognita is a nematode.

(173)Answer : (3)

Solution:

Biopiracy is the term used to refer to the use of bioresources
by multinational companies or other organisations without
proper authorisation from the countries and people
concerned without compensatory payment.

Bioremediation means using genetically modified organisms
to break down environmental pollutants. Biofortification
enhances nutritional value of food crops.

(174)Answer : (1)

Solution:

Restriction endonuclease 1 has two recognition sites in DNA
presentin sample A, therefore three fragments will be
obtained. Restriction endonuclease 2 has one recognition
sites in DNA presentin sample B, therefore two fragments
will be obtained. One DNA fragment in each lane A and B
has equal size. One of the fragmentin lane B is larger than
that of in lane A.

The total length of two fragments of DNA in lane B and that of
three fragments of DNA in lane A is equal to size of DNA
fragment presentin lane C.

(175)Answer : (3)

Solution:

Primers always attach to 3' end of the template DNA and Taq
polymerase extends primers in 5'to 3' direction.

Sequence of nitrogen bases in primers and the
corresponding DNA template are complementary to each
other, if read in the same orientation.

Forward and reverse primers are used in the annealing step
of PCR.

StiamopTsft &6 Uiy 11T Sod et & HRUT, STar] Hifderei &
IR Ih ST 1 Tfciper T 9gd 31feia Blcll 81 B witforrs 4
TR PIfRrepT et Tep AT I fer &1 Fepcl! & STafeh 31 H Uil ifRIehT
15-100 Ui 81 Hecll & | IhT 6T 3R off arfdiep &1 Feapelt 21 IS
DS DNA & el et T BT e IRt a7 TelTfoie DNA 9§
ST H FeH 7, 11 98 3! T Dl TATGHS AT SHarIoit &6
BTl HET o aRIER U R el &1

(171) Answer : (2)

Solution:

I fay dfdere YRIGTAT M Sfarg] gRT AT g 1 fidh fay
S @ SR | F I o T & SiR el Y gl &
foeT 1et # uiRig UM & & forg el  sifdrere fvam w8, S
IRET A U G-I ST B

(172) Answer : (2)

Solution:

TG BictdpT P AR A DA AISICRA &; 51 Bifcde<H
21 &; AfeRga oflk wouR e B

A IZETIET STPIAET U GAGHH Bl

(173)Answer : (3)

Solution:

TERIEII DU T SR TSI GRT bl 1Y AT IH Haifehe A
foeTT g fRRIe gAY g &ifigRes I & Sig ETe! BT SUART
P TSNS PEATT & |

SRIRATSUI T 7] & PRV Tgueb! bl TE e o felq SATTafreh
Y NS Shat T SUIRT IHRAT| SR s e [Ty it TR
1T I B

(174)Answer : (1)

Solution:
Tfcree Yergfarerast 1 5 et A Hivie DNA <1 U8 i &,

SHfeIY < e U 8| Ifige Teigfaeres 2 % Hudl B H HiSE
DNA ¥ U& UgdH ¥Id &, 3felT & We UTH 8| T o A iR B
7 U% DNA T TR 3MHR T Bl 81 o B H o TS o A 7 Alg
TS I8

o1 B H DNA & &1 @i 3R o A § DNA & fiF i & e diaTs
o C # HIS[E DNA TEl & JMHR & SRR 8l

(175)Answer : (3)

26

Solution:

UTSHR BT CFeiT 1T & 3' BR A IS & 3R & et
SR $I 5' | 3' o F Sreram 81

TTARI A TG IS &ReT BT A 3R Feifeid DNA THIe T SR
& I B &, IS 378 U & feem A ver A

HRAS 3R Rawf UrgA &1 ST PCR & amargefier @=or 7 faman
SIS




Final Test Series(P1)-2024-25_ Test-08B

(176)Answer : (4)

Solution:

Upstream processing includes all the steps from sterilisation
of the bioreactor, preparation of the medium, till the
completion of the biosynthetic pathway. Downstream
processing includes all the steps after completion of
biosynthetic pathway i.e. the isolation and purification of
product.

(177)Answer : (4)

Solution:

A popular bioreactor for continuous fermentation is the
sparged tank bioreactor through which sterile bubbles are
sparged. A stirred-tank reactor is usually cylindrical or with a
curved base to facilitate the mixing of the reactor contents.
The stirrer facilitates even mixing and oxygen availability
throughout the bioreactor.

(178)Answer : (2)

Solution:
In denaturation, the high temperature breaks the hydrogen

bonds present between the two strands of the template DNA.

During annealing, the primers bind to their complementary
sequences on the single stranded template. During
extension, the DNA polymerase adds nucleotides to the
primer, synthesizing a new DNA strand.

(179)Answer : (3)

Solution:

Removal of C chain from proinsulin is required to form
mature insulin. In 1983, Eli Lilly an American company
prepared two DNA sequences corresponding to A and B
chains of human insulin, introduced them in plasmid
pBR322 and then transformed E.coli to produce humulin.
Disulfide bonds are formed between cysteine residues on
chain A and B in correct orientation.

(180)Answer : (1)

Solution:

Genetically modified crops are used to minimise the use of
fertilizers and chemicals so that their harmful effects on the
environment are reduced. Genetic modification has been
used to create tailor made plants.

(176)Answer : (4)

Solution:

yfervraTe e § SRNRTaeR & Fofidinvor | oidw, J1ea™ & IR
AT, St eI TeIshA & G 8 I & T+ RuT Sffeld 8 B
VTS FTE 3 Stasiger N uershd quf 81 & 18 o aRuT 37t

TS BT GIFan~ul T eNer |fFiferd axd &

(177)Answer : (4)

Solution:
Tad fhve & fAlT T AT SRRTTe << faeiiss aiv

qrRiREeR &, oS GRT SfaTRfed a1 & geTget Hael od &l
faefea B Ruare FMT=ad: TR 8 & a1 foi-id 3MaR
GATIER B ¥ Ruaer & aiey aiadwg & fsmr o Fermr frerd 2 |
ficied aRRTaeR § TaiIoT SucTeed g b R0 BT T P
g1

(178)Answer : (2)

Solution:

reerenoT & Soa dToHH, hele DNA & faeisi & & Hivg
BTSN J¢ DI dre <ol 8| Amgfe & SR IuHHS UE TS
Tl TR 370 URe 3TgehH1 & Jed] & | IR & SR, DNA Fifea el
U Y DNA @S| &1 HeeITid PRl gU STPHS H ~F(FeTAICTSS Shedl
gl

(179)Answer : (3)

Solution:

GRYeg ST S & folg WISl 3 $GelT C Bl 37T BrAT
3T 21 1983 H Tat! felefl e U ST ol = ATa $gfol
&1 4%TlT A 3R B % 373%U a1 DNA 35! 31 SRIR o, e
CATRSHS pBR322 ¥ 2T AR 3R R g Blerrg 1 gFfeiT BT
o1 e & foiv SUidRd fhaT| SEacthigs g8 RV & 3radl &
9 4T A 3R B W H8 1= o 97 B

(180)Answer : (1)

Solution:

STFIARIP T H ST e | T STINT RT3 THRAT BT g
SUINT R IHD FRT RITERT R G- dle] MRS YHTdl bl TeT Fevel
&1 JATTANRID HUIRYT BT ITINT A feid ureil & 0T b fy fepar
TR

SECTION-A | GUs-A

SECTION-B | GUs-B
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