
Physics

Q. 1

$�SDUDOOHO�SODWH�FDSDFLWRU�PDGH�RI�FLUFXODU�SODWHV�LV�EHLQJ�FKDUJHG�VXFK�WKDW�WKH�VXUIDFH

FKDUJH�GHQVLW\�RQ�LWV�SODWHV�LV�LQFUHDVLQJ�DW�D�FRQVWDQW�UDWH�ZLWKRWLPH��7KH�PDJQHWLF�íHOG

DULVLQJ�GXH�WR�GLVSODFHPHQW�FXUUHQW�LV��

Option 1:

]HUR�EHWZHGQ�WKH�SODWHV�DQG�QRQ�]HUR�RXWVLGH

Option 2:

]HUR�DW�DOO�SDFHV

Option 3:

FRQVWDQW�EHIZHHQ�WKH�SODWHV�DQG�]HUR�RXWVLGH�WKH�SODWHV

Option 4:

QRQ�]HUR�HYHU\ZKHUH�ZLWK�PD[LPXP�DW�WKH�LPDJLQDU\�F\OLQGULFDO�VXUIDFH�FRQQHFWLQJ�SHULSKHULHV�RI

WKH�SODWHV

Correct Answer:

non-zero everywhere with maximum at the imaginary cylindrical surface connecting peripheries of

the plates

Solution:

Q. 2

$Q�HOHFWULF�GLSROH�ZLWK�GLSROH�PRPHQW� �LV�DOLJQHG�ZLWK�WKH�GLUHFWLRQ�RI�D

XQLIRUP�HOHFWULF�íHOG�RI�PDJQLWXGH� ��7KH�DUSROH�LV�WKHQ�URWDWHG�WKURXJK�DQ

DQJOH�RI� �ZLWK�UHVSHFW�WR�WKH�HOHFWULF�íHOG��7KH�FKDQJH�LQWKH�SRWHQWLDO�HQHUJ\�RI�WKH

GLSROH�LV��

&RUUHFW�2SWLRQ�����

6ROXWLRQ�

$V�WKH�FDSDFLWRU�FKDUJHV��WKH�LQFUHDVLQJ�VXUIDFH�FKDUJH�GHQVLW\�FUHDWHV�D�WLPH�YDU\LQJ�HOHFWULF�íHOG

EHWZHHQ�WKH�SODWHV��ZKLFK�JLYHV�ULVH�WR�D�GLVSODFHPHQW�FXUUHQW��$FFRUGLQJ�WR�0D[ZHOO
V�HTXDWLRQV��WKLV

GLVSODFHPHQW�FXUUHQW�SURGXFHV�D�PDJQHWLF�íHOG��7KLV�PDJQHWLF�íHOG�LV�QRQ�]HUR�LQVLGH�WKH�UHJLRQ

EHWZHHQ�WKH�SODWHV�DQG�LV�D]LPXWKDO�LQ�QDWXUH��,W�UHDFKHV�D�PD[LPXP�DW�WKH�HGJH��WKH�F\OLQGULFDO�VXUIDFH

FRQQHFWLQJ�WKH�SHULSKHULHV��

+HQFH��WKH�DQVZHU�LV�RSWLRQ�����

5 × 10

−6

Cm

4 × 10

5

 N/C

60

∘



Option 1:

1.5J

Option 2:

0.8J

Option 3:

1.0J

Option 4:

1.2J

Correct Answer:

1.0J

Solution:

Q. 3

A ball of mass 0.5 kg is dropped from a height of 40 m . The ball hits the ground and rises to

a height of 10 m . The impulse imparted to the ball during its collision with the ground is

(Take 

Option 1:

84 NS

Option 2:

21 NS

Option 3:

7 NS

Given, 

Initial Angle, 

Final Angle, 

Thus the change in energy is,

Hence, the answer is the option 3.

p = 5 × 10

−6

Cm

E = 4 × 10

5

 N/C

θ

1

= 0

∘

θ

2

= 60

∘

U = pE (cos θ

1

− cos θ

2

) = 5 × 10

−6

× 4 × 10

5

(1 − 0.5) = 1 J

g = 9.8 m/s

2

 F =



Option 4:

b�

Solution:

Q. 4

7KH�LQWHQVLW\�RI�WUDQVPLWWHG�OLJKW�ZKHQ�D�SRODURLG�VKHHW��SODFHG�EHWZHHQ�WZR�FURVVHG

SRODURLGV�DW� �IURP�WKH�SRODUL]DWLRQ�D[LV�RI�RQH�RI�WKH�SRODURLG��LV� �LV�WKH�LQWHQVLW\�RI

SRODULVHG�OLJKW�DIWHU�SDVVLQJ�WKURXJK�WKH�íUVW�SRODURLG��

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

*LYHQ�PDVV� ��GURS�KHLJKW� ��UHERXQG�KHLJKW�

6SHHG�MXVW�EHIRUH�LPSDFW��

6SHHG�MXVW�DIWHU�UHERXQG��

,PSXOVH� �FKDQJH�LQ�PRPHQWXP�

$QVZHU���������16

= 0.5 kg = 40 m = 10 m, g = 9.8 m/s

2

v

1

=

√

2 ⋅ 9.8 ⋅ 40 = 28 m/s

v

2

=

√

2 ⋅ 9.8 ⋅ 10 = 14 m/s

= = 0.5 ⋅ (14 − (−28)) = 0.5 ⋅ 42 = 21Ns
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∘
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∘
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∘
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Q. 5

The, Kinetic energies of two similar cars A and B ard 100 J and 225 J respectively. On

applying breaks, car A stops after 1000 m and car  stops after 1500 m . If  and  are

the forues applied by the breaks on cars A and B , respectively, then the ratio  is

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

So total intensity:

Use identities:

- 

- So 

I

2

= I

1

cos

2

(67.5

∘

)

I = I

0

cos
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∘
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√
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∘

)

2

=

√
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) ⋅ cos

2

(67.5

∘

) ≈ (0.853)
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Q. 6

The current passing through the battery in the given circuit is:

Option 1:

1.5 A

Option 2:

2.0 A

Option 3:

0.5 A

Option 4:

2.5 A

Correct Answer:

0.5 A

Solution:

Correct Option: (3) 0.5 A

Solution:

1. Between  and 

Between C and D: 

Total resistance in B-C-D path 

2. Between  and 

Between E and D: 

Total resistance in B-E-D path 

3. The two paths  and  are in parallel:

4. Add all resistances in series from A to F via B and D:

B C : 2.5Ω

1.5Ω

= 2.5 + 1.5 = 4Ω

B E : 6Ω

1.5Ω

= 6 + 1.5 = 7.5Ω

B − C−D B− E−D

1/R = 1/4 + 1/7.5

1/R = (7.5 + 4)/(4 × 7.5) = 11.5/30

R = 30/11.5 ≈ 2.61Ω



Q. 7

7KUHH�LGHQWLFDO�KHDW�FRQGXFWLQJ�URGV�DUH�FRQQHFWHG�LQ�VHULHV�DV�VKRZQ�LQ�WKH�íJXUH��7KH

URGV�RQ�WKH�VLGHV�KDYH�WKHUPDO�FRQGXFWLYLW\� �ZKLOH�WKDW�LQ�WKH�PLGGOH�KDV�WKHUPDO

FRQGXFWLYLW\� ��7KH�OHIW�HQG�RI�WKH�FRPELQDWLRQ�LV�PDLQWDLQHG�DW�WHPSHUDWXUH� �DQG�WKH

ULJKW�HQG�DW� ��7KH�URGV�DUH�WKHUPDOO\�LQVXODWHG�IURP�RXWVLGH��,Q�VWHDG\�VWDWH��WHPSHUDWXUH

DW�WKH�OHIW�MXQFWLRQ�LV� �DQG�WKDW�DW�WKH�ULJKW�MXQFWLRQ�LV� ��7KH�UDWLR� �LV

Option 1:

���

Option 2:

���

Option 3:

���

Option 4:

���

Correct Answer:

5/3

Solution:

���7RWDO�5HVLVWDQFH�

5RXQGHG�VLPSOLíFDWLRQ�JLYHV�DSSUR[LPDWHO\�

���$SSO\�2KP
V�/DZ�

A− B = 5Ω

 B − D (equivalent)  = 2.61Ω

D − F = 1/3Ω

 F − A = 3Ω

= 5 + 2.61 + 1/3 + 3

= 5 + 2.61 + 0.33 + 3 = 10.94Ω

10Ω

I = V/R = 5/10 = 0.5 A
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Q. 8

,Q�DQ�RVFLOODWLQJ�VSULQJ�PDVV�V\VWHP��D�VSULQJ�LV�FRQQHFWHG�WR�D�ER[�íOOHG�ZLWK�VDQG��$V�WKH

ER[�RVFLOODWHV��VDQG�OHDNV�VORZO\�RXW�RI�WKH�ER[�YHUWLFDOO\�VR�WKDW�WKH�DYHUDJH�IUHTXHQF\�

DQG�DYHUDJH�DPSOLWXGH�� �RI�WKH�V\VWHP�FKDQJH�ZLWK�WLPH� ��:KLFK�RQH�RI�WKH�IROORZLQJ

RSWLRQV�VFKHPDWLFDOO\�GHSLFWV�WKHVH�FKDQJHV�FRUUHFWO\"

Option 1:

��5LJKW�URG��

6LQFH�KHDW�îRZ�LV�VDPH�LQ�DOO�URGV�

6ROYH�

��)URP�

��)URP�

1RZ�VXEVWLWXWH�

1RZ�íQG�

6R�
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Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

We know,

And, 

As the mass is decreasing, the frequency will increase with time.

The total energy of the system remains constant. Thus, the amplitude will not change.

This nature is shown in the graph of option 2.

T = 2π√

m

k

ω ∝

1

T

ω ∝

1

√m



Q. 9

$%�LV�D�SDUW�RI�DQ�HOHFWULFDO�FLUFXLW��VHH�íJXUH���7KH�SRWHQWLDO�GLìHUHQFH��� ����DW�WKH

LQVWDQW�ZKHQ�FXUUHQW� �DQG�LV�LQFUHDVLQJ�DW�D�UDWH�RI���DPS�VHFRQG�LV�

Option 1:

���YROW

Option 2:

��YROW

Option 3:

��YROW

Option 4:

��YROW

Correct Answer:

10 volt

Solution:

Q. 10

$�SDUWLFOH�RI�PDVV� �LV�PRYLQJ�DURXQG�WKH�RULJLQ�ZLWK�D�FRQVWDQW�IRUFH� �SXOOLQJ�LW�WRZDUGV

WKH�RULJLQ��,I�%RKU�PRGHO�LV�XVHG�WR�GHVFULEH�LWV�PRWLRQ��WKH�UDGLXV� �RI�WKH� �RUELW�DQG�WKH

SDUWLFOH
V�VSHHG� bLQ�WKH�RUELW�GHSHQG�RQ� �DV

Option 1:

Option 2:

Option 3:

+HQFH��WKH�DQVZHU�LV�WKH�RSWLRQ���

V

A

− V

B

1 = 2 A

�YROW

+HQFH��WKH�DQVZHU�LV�WKH�RSWLRQ���

V
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Option 4:

Correct Answer:

Solution:

Q. 11

,Q�VRPH�DSSURSULDWH�XQLWV��WLPH� �DQG�SRVLWLRQ� �UHODWLRQ�RI�D�PRYLQJ�SDUWLFOH�LV�JLYHQ�E\

��7KH�DFFHOHUDWLRQ�RI�WKH�SDUWLFOH�LV

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

r ∝ n

2/3

; v ∝ n

1/3

r ∝ n

1/3

; v ∝ n

2/3

&RUUHFW�2SWLRQ������

6ROXWLRQ�

)URP�WKH�FHQWULSHWDO�IRUFH� ��ZH�JHW� �

8VLQJ�%RKU
V�TXDQWL]DWLRQ� �

(TXDWLQJ�ERWK�JLYHV� �

6XEVWLWXWLQJ�EDFN�� �

+HQFH��WKH�DQVZHU�LV�RSWLRQ�����

r ∝ n
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1/3
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&RUUHFW�2SWLRQ�����b

6ROXWLRQ�

*LYHQ��

'LìHUHQWLDWH�WR�JHW�YHORFLW\�
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2
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3
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2
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dt
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1
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Q. 12

$�PRGHO�IRU�TXDQWL]HG�PRWLRQ�RI�DQ�HOHFWURQ�LQ�D�XQLIRUP�PDJQHWLF�íHOG� �VWDWHV�WKDW�WKH

îX[�SDVVLQJ�WKURXJK�WKH�RUELW�RI�WKH�HOHFWURQ�LV� �ZKHUH� �LV�DQ�LQWHJHU�� �LV�3ODQFN
V

FRQVWDQW�DQG� �LV�WKH�PDJQLWXGH�RI�HOHFWURQ
V�FKDUJH��$FFRUGLQJ�WR�WKH�PRGHO��WKH�PDJQHWLF

PRPHQW�RI�DQ�HOHFWURQ�LQ�LWV�ORZHVW�HQHUJ\�VWDWH�ZLOO�EH��� �LV�WKH�PDVV�RI�WKH�HOHFWURQ�

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

8VLQJ�FKDLQ�UXOH�

6R�

+HQFH��WKH�DQVZHU�LV�RSWLRQ����� �
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dt
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=
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) ⋅
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0DJQHWLF�PRPHQW�LV�JLYHQ�DV�

)URP�/RUHQW]�IRUFH�
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Q. 13

$�PLFURVFRSH�KDV�DQ�REMHFWLYH�RI�IRFDO�OHQJWK���FP���H\HSLHFH�RI�IRFDO�OHQJWK���FP�DQG�WKH

WXEH�OHQJWK�RI� ��,I�WKH�GLVWDQFH�RI�GLVWLQFW�YLVLRQ�RI�H\H�LV� ��WKH�PDJQLíFDWLRQ�LQ

WKH�PLFURVFRSH�LV

Option 1:

b���

Option 2:

���

Option 3:

���

Option 4:

���

Correct Answer:

125

Solution:

6R��

$OVR�

7KHQ�

+HQFH��WKH�DQVZHU�LV�WKH�RSWLRQ���

μ =

e

2

2m

Br

2

Bπr

2

= n(h/e)

μ =

e

2

2m

×

nh

πe

μ =

he

2πm

40cm 25cm

&RUUHFW�2SWLRQ������

6ROXWLRQ�

7KH�WRWDO�PDJQLíFDWLRQ� �RI�D�FRPSRXQG�PLFURVFRSH�ZKHQ�WKH�íQDO�LPDJH�LV�DW�WKH�OHDVW�GLVWDQFH�RI

GLVWLQFW�YLVLRQ��� ���LV�

125

M

D = 25 cm
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o
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D
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Q. 14

7KHUH�DUH�WZR�LQFOLQHG�VXUIDFHV�RI�HTXDO�OHQJWK� �DQG�VDPH�DQJOH�RI�LQFOLQDWLRQ� �ZLWK

WKH�KRUL]RQWDO��2QH�RI�WKHP�LV�URXJK�DQG�WKH�RWKHU�LV�SHUIHFWO\�VPRRWK��$�JLYHQ�ERG\�WDNHV��

WLPHV�DV�PXFK�WLPH�WR�VOLGH�GRZQ�RQ�URXJK�VXUIDFH�WKDQ�RQ�WKH�VPRSWK�VXUIDFH��7KH

FRHïFLHQW�RI�NLQHWLF�IULFWLRQ� �EHWZHHQ�WKH�REMHFW�DQG�WKH�URXJK�VXUIDFH�LV�FORVH�WR

Option 1:

����

Option 2:

����

Option 3:

����

Option 4:

���

Correct Answer:

0.5

Solution:

*LYHQ�

��2EMHFWLYH�IRFDO�OHQJWK�

��(\HSLHFH�IRFDO�OHQJWK�

��7XEH�OHQJWK�

��'LVWDQFH�RI�GLVWLQFW�YLVLRQ�

+HQFH��WKH�DQVZHU�LV�RSWLRQ���������

f

o

= 2 cm

f

e

= 4 cm

L = 40 cm

D = 25 cm

M = (

40

2

) ⋅ (

25

4

) = 20 ⋅ 6.25 = 125

(L) 45

∘

(μ

k

)

:H�NQRZ�WKH�WLPH�WDNH�IRU�ERG\�WR�VOLGH�GRZQ�LQFOLQH�LV�

)RU�VPRRWK�VXUIDFH��

+HQFH��WKH�DQVZHU�LV�WKH�RSWLRQ���

t =√

2L

g(sin θ−μ

k

cos θ)

μ

k

= 0

t

rough

= 2 × t

smooth

⟹

1

1−μ

k

= 2

⟹ μ

k

= 0.5



Q. 15

$�IXOO�ZDYH�UHFWLíHU�FLUFXLW�ZLWK�GLRGHV� �DQG� �LV�VKRZQ�LQ�WKH�íJXUH��,I�LQSXW�VXSSO\

YROWDJH� �YROW��WKHQ�DW

Option 1:

�DQG� �ERWK�JUH�UHYHUVH�ELDVHG

Option 2:

�LV�IRUZDUG�ELDVHG�� �LV�UHYHUVH�ELDVHG

Option 3:

�LV�UHYHUVH�ELDVHG�� �LV�IRUZDUG�ELDVHG

Option 4:

�DQG� �ERWK�DUH�IRUZDUG�ELDVHGb

Correct Answer:

 is reverse biased,  is forward biased

Solution:

(D

1

) (D

2

)

V

in

= 220 sin(100πt)

t = 15msec

D

1

D

2

D

1

D

2

D

1

D

2

D

1

D

2

D

1

D

2

6R�WKH�LQSXW�YROWDJH�LV�QHJDWLYH�DW�WKLV�PRPHQW�

,Q�D�FHQWHU�WDS�IXOO�ZDYH�UHFWLíHU�

��'XULQJ�SRVLWLYH�KDOI�F\FOH�� �FRQGXFWV�DQG� �LV�UHYHUVH�ELDVHG�

��'XULQJ�QHJDWLYH�KDOI�F\FOH�� �FRQGXFWV�DQG� �LV�UHYHUVH�ELDVHG�

 At t = 15 ms = 0.015 s :

V

in

= 220 sin(100π ⋅ 0.015) = 220 sin(1.5π) = 220 ⋅ (−1) = −220 V

D

1

D

2

D

2

D

1



Q. 16

$�XQLIRUP�URG�RI�PDVV����NJ�DQG�OHQJWK���P�OHDQV�DJDLQVW�D�VPRRWK�YHUWLFDO�ZDOO�PDNLQJ�DQ

DQJOH�RI� �ZLWK�LW��7KH�RWKHU�HQG�UHVWV�RQ�D�URXJK�KRUL]RQWDO�îRRU��7KH�IULFWLRQ�IRUFH�WKDW

WKH�îRRU�H[HUWV�RQ�WKH�URG�LV��WDNH� ��

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

Q. 17

7ZR�LGHQWLFDO�FKDUJHG�FRQGXFWLQJ�VSKHUHV�$�DQG�%�KDYH�WKHLU�FHQWHUV�VHSDUDWHG�E\�D�FHUWDLQ

GLVWDQFH��7KH�FKDUJH�RQ�HDFK�VSKHUH�LV� ��DQG�WKH�IRUFH�RI�JHSXOVLRQ�EHWZHHQ�WKHP�LV� �b�$

WKLUG�LGHQWLFDO�XQFKDUJHG�FRQGXFWLQJ�VSKHUH�LV�EURXJKW�LQ�FRQWDFW�ZLWK�VSKHUH� �íUVW�DQG

WKHQ�ZLWK� �DQG�íQDOO\�UHPRYHG�IURP�ERWK��1HZ�IRUFH�RI�UHSXOVLRQ�EHWZHHQ�VSKHUHV�$�DQG

%��5DGLL�RI�$�DQG�%�DUH�QHJOLJLEOH�FRPSDUHG�WR�WKH�GLVWDQFH�RI�VHSDUDWLRQ�VR�WKDW�IRU

FDOFXODWLQJ�IRUFH�EHWZHHQ�WKHP�WKH\�FDQ�EH�FRQVLGHUHG�DV�SRLQW�FKDUJHV��LV�EHVW�JLYHQ�DV��

6LQFH�WKH�LQSXW�LV�QHJDWLYH�DW� ��WKLV�LV�WKH�QHJDWLYH�KDOI�F\FOH�

6R�

�� �LV�UHYHUVH�ELDVHG

�� �LV�IRUZDUG�ELDVHG

$QVZHU������ �LV�UHYHUVH�ELDVHG�� �LV�IRUZDUG�ELDVHG�

�

t = 15 ms

D

1

D

2

D

1

D

2

60

∘

g = 10 m/s

2

200

√

3 N

100 N

100

√

3 N

200 N

100

√

3 N

)URP�WKH�SUREOHP��

7KH�IULFWLRQDO�IRUFH�EDODQFHV�WKH�QRUPDO�IRUFH�RQ�WKH�ZDOO�ZKLFK�LV�JLYHQ�DV�

+HQFH��WKH�DQVZHU�LV�WKH�RSWLRQ���

θ = 30

∘

N =

mg cot θ

2

=

20×10

√

3

2

= 100

√

3 N

q F

A

B



Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

3F

8

3F

5

2F

3

F

2

3F

8

&RUUHFW�2SWLRQ�����b

6ROXWLRQ�

,QLWLDO�IRUFH�EHWZHHQ�$�DQG�%��

$IWHU�D�WKLUG�LGHQWLFDO�XQFKDUJHG�VSKHUH�LV�VXFFHVVLYHO\�WRXFKHG�ZLWK� �DQG�WKHQ� ��FKDUJH�UHGLVWULEXWHV�

$IWHU�FRQWDFW�ZLWK�$��FKDUJH�RQ�HDFK�EHFRPHV�

7KHQ�FRQWDFW�ZLWK� ���WRWDO�FKDUJH� �HDFK�JHWV� �6R�íQDO�FKDUJHV�

1HZ�IRUFH�

'LYLGH�E\�RULJLQDO�IRUFH�

+HQFH��WKH�DQVZHU�LV�RSWLRQ����� �

3F

8

F =

1

4πε

0

⋅

q

2

r

2

A B

q/2

B = q/2 + q = 3q/2 → 3q/4

A = q/2

B = 3q/4

F

′

=

1

4πε

0

⋅

(q/2)(3q/4)

r

2

=

3q

2

8r

2

F

′

F

=

3q

2

/8r

2

q

2

/r

2

=

3

8

3F/8



Q. 18

7ZR�FLWLHV�;�DQG�<�DUH�FRQQHFWHG�E\�D�UHJXODU�EXV�VHUYLFH�ZLWK�D�EXV�OHDYLQJ�LQ�HLWKHU

GLUHFWLRQ�HYHU\�7�PLQ��$�JLUO�LV�GULYLQJ�VFRRW\�ZLWK�D�VSHHG�RI� �LQ�WKH�GLUHFWLRQ�;�WR�<

QRWLFHV�WKDW�D�EXV�JRHV�SDVW�KHU�HYHU\����PLQXWHV�LQ�WKH�GLUHFWLRQ�RI�KHU�PRWLRQ��DQG�HYHU\

���PLQXWHV�íQ�WKH�RSSRVLWH�GLUHFWLRQ��&KRRVH�WKH�FRUUHFW�ESWLRQ�IRU�WKH�SHULRG�7�RI�WKH�EXV

VHUYLFH�DQG�WKH�VSHHG��DVVXPHG�FRQVWDQW��RI�WKH�EXVHV�

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

60 km/h

15 min, 120 km/h

9 min, 40 km/h

25 min, 100 km/h

10 min, 90 km/h

15 min, 120 km/h

/HW�EXV�VSHHG� ��DQG�WLPH�LQWHUYDO�EHWZHHQ�EXVHV� � �

,Q���KRXU��QXPEHU�RI�EXVHV�LQ�HDFK�GLUHFWLRQ�

,Q�VDPH�GLUHFWLRQ��UHODWLYH�VSHHG� ��WLPH�EHWZHHQ�EXVHV� �GLVWDQFH�EHWZHHQ�EXVHV

6R�

,Q�RSSRVLWH�GLUHFWLRQ��UHODWLYH�VSHHG� ��WLPH� �GLVWDQFH�

6R�

)URP�����

= v km/h T  min

=

60

T

= v− 60 = 30 min →

= (v− 60) × 0.5

 Distance between buses  = v ⋅

T

60

= (v− 60) ⋅ 0.5

= v+ 60 = 10 min → = (v+ 60) ⋅

1

6

v ⋅

T

60

= (v+ 60) ⋅

1

6

v ⋅

T

60

=

v− 60

2

⇒

vT

60

=

v− 60

2



Q. 19

A container has two chambers of volumes  litres and  litres separated by a

partition made of a thermal insulator. The chambers contains  and  moles of

ideal gas at pressures  and , respectively. When the partition is

removed, the mixture attains an equilibrium pressure of :

Option 1:

1.8 atm

Option 2:

1.3 atm

Option 3:

1.6 atm

Option 4:

1.4 atm

Correct Answer:

1.6 atm

Solution:

From (2):

Equating (a) and (b):

Plug into (a):

Correct answer: (1) 

vT

60

=

v+ 60

6

v− 60

2

=

v+ 60

6

⇒ 3(v− 60) = v+ 60 ⇒ 3v− 180 = v+ 60 ⇒ 2v = 240 ⇒ v = 120 km/h

120T

60

=

120 − 60

2

⇒ 2T = 30 ⇒ T = 15 min

15 min, 120 km/h

V

1

= 2 V

2

= 3

n

l

= 5 n

2

= 4

p

1

= 1 atm p

2

= 2 atm

Correct Option: (3) 

Solution:

Use the ideal gas law: . Since temperature and R are constant, use 

1.6 atm

pV = nRT p

1

V

1

+ p

2

V

2

= P (V

1

+



Q. 20

De-Broglie wavelength of an electron orbiting in the  state of hydrogen atom is close

to  Given Bohr radius 

Option 1:

2.67 nm

Option 2:

0.167 nm

Option 3:

0.67 nm

Option 4:

1.67 nm

Correct Answer:

0.67 nm

Solution:

 ).

Substitute:

Hence, the answer is option (3) 1.6 atm .

V

2

1 × 2 + 2 × 3 = P × (2 + 3)

2 + 6 = 5P ⇒ 8 = 5P ⇒ P = 8/5 = 1.6 atm

n = 2

( = 0.052 nm)

Correct Option: (3) 0.67 nm

Solution:

In the Bohr model, the radius of the -th orbit is given by . The de-Broglie wavelength is then:

Substituting  and  :

Which is approximately 0.67 nm .

Hence, the answer is option (3).

n r

n

= n

2

a

0

λ =

2πr

n

n

=

2πn

2

a

0

n

= 2πa

0

n

a

0

= 0.052 nm n = 2

λ = 2 ⋅ π ⋅ 0.052 ⋅ 2 = 0.104 ⋅ π ≈ 0.104 ⋅ 3.14 ≈ 0.65 nm



Q. 21

To an ac power supply of 220 V at 50 Hz , a resistor of , a capacitor of reactance 

and an inductor of reactance  are connected in series. The corresponding current in the

circuit and the phase angle between the current and the volage is, respectively -

Option 1:

 and 

Option 2:

 and 

Option 3:

 and 

Option 4:

 and 

Correct Answer:

 and 

Solution:

20Ω 25Ω

45Ω

15.6A 45

∘

7.8A 30

∘

7.8A 45

∘

15.6A 30

∘

7.8A 45

∘

Correct Option: (3)  and 

Solution:

Given:

Voltage 

Resistance 

Capacitive reactance 

Inductive reactance 

Net reactance: 

Impedance: 

Current:

Phase angle:

Hence, the answer is option (3)  and .

7.8A 45

∘

V = 220 V

R = 20Ω

X

C

= 25Ω

X

L

= 45Ω

X = X

L

−X

C

= 45 − 25 = 20Ω

Z =

√

R

2

+X

2

=

√

20

2

+ 20

2

=

√

800 = 20

√

2Ω

I =

V

Z

=

220

20

√

2

=

11

√

2

≈ 7.8 A

tanϕ =

X

R

=

20

20

= 1 ⇒ ϕ = 45

∘

7.8A 45

∘



Q. 22

Which of the following options represent the variation of photoelectric current with

property of light shownon the -axis?

Option 1:

B and D

Option 2:

A only

Option 3:

A and C

Option 4:

A and D

x



Correct Answer:

A and D

Solution:

Q. 23

$�SLSH�RSHQ�DW�ERWK�HQGV�KDV�D�IXQGDPHQWDO�IUHTXHQF\� �LQ�DLU��7KH�SLSH�LV�QRZ�GLSSHG

YHUWLFDOO\�LQ�D�ZDWHU�GUXP�WR�KDOI�RI�LWV�OHQJWK��7KH�IXQGDPHQWDO�IUHTXHQF\�RI�WKH�DLU�FROXPQ

LV�QRZ�HTXDO�WR��

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

Q. 24

7ZR�LGHQWLFDO�SRLQW�PDVVHV�3�DQG�4���VXVSHQGHG�IURP�WZR�VHSDUDWH�PDVVOHVV�VSULQJV�RI

VSULQJ�FRQVWDQWV� �DQG� ��UHVSHFWLYHO\��RVFLOODWH�YHUWLFDOO\��,I�WKHLU�PD[LPXP�VSHHGV�DUH

WKH�VDPH��WKH�UDWLR� �RI�WKH�DPSOLWXGH� �RI�PDVV� �WR�WKH�DPSOLWXGH� �RI

PDVV� �LV�

&RUUHFW�2SWLRQ������$�DQG�'

6ROXWLRQ�

3KRWRHOHFWULF�FXUUHQW�LQFUHDVHV�OLQHDUO\�ZLWK�WKH�LQWHQVLW\�RI�OLJKW�ZKHQ�WKH�IUHTXHQF\�LV�DERYH�WKH

WKUHVKROG��DV�VKRZQ�LQ�JUDSK�$��*UDSK�'�FRUUHFWO\�VKRZV�WKDW�EHORZ�WKH�WKUHVKROG�IUHTXHQF\��QR�FXUUHQW

LV�HPLWWHG��DQG�DERYH�LW��WKH�FXUUHQW�EHFRPHV�FRQVWDQW��DVVXPLQJ�FRQVWDQW�LQWHQVLW\��

+HQFH��WKH�DQVZHU�LV�RSWLRQ�����$�DQG�'�

f

2f

f

2

f

3f

2

3f

2

&RUUHFW�2SWLRQ�����b

6ROXWLRQ�

,QLWLDOO\��WKH�SLSH�LV�RSHQ�DW�ERWK�HQGV��VR�LW�VXSSRUWV�D�IXQGDPHQWDO�IUHTXHQF\� �ZLWK�ZDYHOHQJWK

��:KHQ�KDOI�LV�VXEPHUJHG��LW�EHKDYHV�OLNH�D�SLSH�RSHQ�DW�RQH�HQG��DQG�FORVHG�DW�WKH�RWKHU���QRZ

ZLWK�HìHFWLYH�OHQJWK� ��)RU�VXFK�D�SLSH��WKH�QHZ�IXQGDPHQWDO�IUHTXHQF\�EHFRPHV

��ZKLFK�LV� �ZKHQ�FRPSDUHG�ZLWK�WKH�RULJLQDO�

3f

2

f

λ = 2 L

L/2

v/(4 × L/2) = v/(2 L) 3f/2

k

1

k

2

(A

Q

/A

P

) A

Q

Q A

P

P



Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

Q. 25

The output  of the given logic implementation is similar to the output of an/a gate.

Option 1:

NOR

√

k

1

k

2

k

2

k

1

k

1

k

2

√

k

2

k

1

√

k

1

k

2

In SHM , maximum speed 

Given  is same for both:

Answer: (1) .

v

max

= Aω = A

√

k

m

v

max 

A

P

√

k

1

= A

Q

√

k

2

⇒

A

Q

A

P

=

√

k

1

k

2

√

k

1

k

2

(Y)



Option 2:

AND

Option 3:

NAND

Option 4:

OR

Correct Answer:

NAND

Solution:

Q. 26

An oxygen cylinder of volume 30 litre has 18.20 moles of oxygen. After some oxygen is

withdrawn from the cylinder, its gauge pressure drops to 11 atmospheric pressure at

temperature . The mass of the oxygen withdrawn from the cylinder is nearly equal to:

[Given, , and molecular mass of , 1 atm pressure

Option 1:

0.144 kg

Option 2:

0.116 kg

Option 3:

0.156 kg

Option 4:

0.125 kg

Correct Answer:

0.156 kg

Solution:

Correct Option: (3) NAND

Solution:

Top gate:  OR 

Bottom gate: A OR 

Final gate:  of  and 

But this passes through a NOT gate, so , only when .

Truth table shows the behavior matches that of a NAND gate.

Hence, the answer is option (3) NAND.

A B = A+B

A = A

AND (A+B) A = (A+B) ⋅A = A ⋅A+B ⋅A = A+AB = A

Y =

¯

A B = 1

27

∘

C

R =

100

12

J  mol

−1

 K

−1

O

2

= 32

= 1.01 × 10

5

 N/m]

Let x moles be removed.

From the question,



Q. 27

,Q�D�FHUWDLQ�FDPHUD��D�FRPELQDWLRQ�RI�IRXU�VLPLODU�WKLQ�FRQYH[�OHQVHV�DUH�DUUDQJHG�D[LDOO\�LQ

FRQWDFW��7KHQ�WKH�SRZHU�RI�WKH�FRPELQDWLRQ�DQG�WKH�WRWDO�PDJQLíFDWLRQ�LQ�FRPSDULVRQ�WR

WKH�SRZHU� �DQG�PDJQLíFDWLRQ� �IRU�HDFK�OHQV�ZLOO�EH��UHVSHFWLYHO\��

Option 1:

�DQG�

Option 2:

�DQG�

Option 3:

�DQG�

Option 4:

�DQG�

Correct Answer:

 and 

Solution:

Q. 28

7ZR�JDVHV� �DQG� �DUH�íOOHG�DW�WKH�VDPH�SUHVVXUH�LQ�VHSDUDWH�F\OLQGHUV�ZLWK�PRYDEOH

SLVWRQV�RI�UDGLXV� �DQG� ��UHVSHFWLYHO\��2Q�VXSSO\LQJ�DQ�HTXDO�DPRXQW�RI�KHDW�WR�ERWK

WKH�V\VWHPV�UHYHUVLEO\�XQGHU�FRQVWDQW�SUHVVXUH��WKH�SLVWRQV�RI�JDV� �DQG� �DUH�GLVSODFHG

E\����FP�DQG���FP���UHVSHFWLYHO\��,I�WKH�FKDQJH�LQ�WKHLU�LQWHUQDO�HQHUJ\�LV�WKH�VDPH��WKHQ�WKH

UDWLR� �LV�HTXDO�WR

+HQFH��WKH�DQVZHU�LV�WKH�RSWLRQ���

PV = (n− x)RT

11 × 1.01 × 10

5

×

30

1000

= (18.20 − x) ×

100

12

× 300

x = 4.868mol

mass  = x×  molecular mass  = 4.868 × 32 ≈ 0.156 kg

(p) (m)

p

4

m

4

4p 4m

p

4

4m

4p m

4

4p m

4

3RZHU��3��RI�OHQVHV�LQ�FRQWDFW�VLPSO\�DGGV�

0DJQLíFDWLRQ��P��RI�OHQVHV�LQ�FRQWDFW�PXOWLSOLHV�

P

total 

= p+ p+ p+ p = 4p

M

total 

= m ⋅m ⋅m ⋅m = m

4

A B

r

A

r

B

A B

r

A

/r

B



Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

Q. 29

$�EDOORRQ�LV�PDGH�RI�D�PDWHULDO�RI�VXUIDFH�WHQVLRQ� �DQG�LWV�LQîDWLRQ�RXWOHW��IURP�ZKHUH�JDV

LV�íOOHG�LQ�LW��KDV�VPDOO�DUHD� ��,W�LV�íOOHG�ZLWK�D�JDV�RI�GHQVLW\� ��DQG�WDNHV�D�VSKHULFDO�VKDSH

RI�UDGLXV� ��:KHQ�WKH�JDV�LV�DOORZHG�WR�îRZ�IUHHO\�RXW�RI�LW��LWV�UDGLXV� �FKDQJHV�IURP� �WR��

�]HUR��LQ�WLPH� ��,I�WKH�VSHHG� �RI�JDV�FRPLQJ�RXW�RI�WKH�EDOORRQ�GHSHQGV�RQ� �DV� �DQG

�WKHQ

Option 1:

Option 2:

Option 3:

√

3

2

4

3

3

4

2

√

3

3

4

&RUUHFW�2SWLRQ������

6ROXWLRQ�

6LQFH�KHDW�VXSSOLHG�DQG�LQWHUQDO�HQHUJ\�FKDQJH�DUH�WKH�VDPH�IRU�ERWK�JDVHV��WKH�ZRUN�GRQH�E\�HDFK�JDV

PXVW�DOVR�EH�HTXDO��:RUN�DW�FRQVWDQW�SUHVVXUH�LV�JLYHQ�E\� ��DQG�YROXPH�FKDQJH�LV� �

8VLQJ�WKLV��ZH�JHW�

6LPSOLI\LQJ��

7DNLQJ�VTXDUH�URRW��

+HQFH��WKH�DQVZHU�LV�RSWLRQ����� �

3

4

PΔV ΔV = πr

2

h

πr

2

A

× 16 = πr

2

B

× 9

r

2

A

r

2

B

=

9

16

r

A

r

B

=

3

4

3/4

S

A ρ

R r R

T v(r) r r

a

T ∝ S

α

A

β

ρ

γ

R

δ

a =

1

2

,α =

1

2

,β = −

1

2

, γ =

1

2

, δ =

7

2

a =

1

2

,α =

1

2

,β = −1, γ = +1, δ =

3

2

a = −

1

2

,α = −

1

2

,β = −1, γ = −

1

2

, δ =

5

2



Option 4:

Correct Answer:

Solution:

Q. 30

$�ERE�RI�KHDY\�PDVV� �LV�VXVSHQGHG�E\�D�OLJKW�VWULQJ�RI�OHQJWK� ��7KH�EJE�LV�JLYHQ�D

KRUL]RQWDO�YHORFLW\� �DV�VKRZQ�LQ�íJXUH��,I�WKH�VWULQJ�JHWV�VODFN�DW�VRPH�SRLQW� �PDNLQJ�DQ

DQJOH� �IURP�WKH�KRUL]RQWDO��WKH�UDWLR"�WKH�VSHHG� �RI�WKH�ERE�DW�SRLQW� �WR�LWV�LQWWLDO�VSHHG

�LV�

Option 1:

Option 2:

a = −

1

2

,α = −

1

2

,β = −1, y =

1

2

, δ =

7

2

a = −

1

2

,α = −

1

2

,β = −1, y =

1

2

, δ =

7

2

&RUUHFW�2SWLRQ�����

6ROXWLRQ�

7KH�SUHVVXUH�LQVLGH�WKH�EDOORRQ�GXH�WR�VXUIDFH�WHQVLRQ�LV� ��ZKLFK�GULYHV�WKH�JDV�RXW��(TXDWLQJ�WKLV

SUHVVXUH�HQHUJ\�ZLWK�NLQHWLF�HQHUJ\�JLYHV� ��VR� �

7KH�WRWDO�WLPH�LV� ��6XEVWLWXWLQJ� ��ZH�JHW�

6R�WKH�H[SRQHQWV�DUH�

+HQFH��WKH�DQVZHU�LV�RSWLRQ�����

P ∝

S

r

v ∝ r

−1/2

a = −

1

2

T ∝

 mass 

 rate 

∝

ρR

3

ρAv

=

R

3

Av

v ∝

√

S

ρR

T ∝

R

3

A

⋅

√

ρR

S

=

R

7/2

A

⋅

√

ρ

S

a = −

1

2

,α = −

1

2

,β = −1, γ =

1

2

, δ =

7

2

m l

v

0

P

θ v P

v

0

(

sin θ

2+3 sin θ

)

1/2

(sin θ)

1/2



Option 3:

Option 4:

solve in brief without headings

Correct Answer:

solve in brief without headings

Solution:

Q. 31

A physical quantity  is related to four observations  and  as follows:

The percentage efrors of measurement in ,  and  are , and 

respectively. The percentage error in the quantity  is

Option 1:

15%

Option 2:

10%

(

1

2+3 sin θ

)

1/2

(

cos θ

2+3 sin θ

)

1/2

(

cos θ

2+3 sin θ

)

1/2

Using energy conservation:

From radial force condition at point P (when string just goes slack):

Substitute (2) into (1):

So,

Answer: Option (4).

v

2

0

= v

2

+ 2gl(1 − cos θ)

mv

2

l

= mg cos θ ⇒ v

2

= gl cos θ

v

2

0

= gl cos θ+ 2gl(1 − cos θ) = gl(2 + cos θ− 2 cos θ) = gl(2 + 3 sin θ)

v

2

v

2

0

=

gl cos θ

gl(2 + 3 sin θ)

=

cos θ

2 + 3⋅ ↓

⇒

v

v

0

= (

cos θ

2 + 3 sin θ

)

1/2

P a, b, c d

P = a

3

b

2

/c

√

d

a, b c d 1%, 3%, 2% 4%

P



Option 3:

��

Option 4:

���

Correct Answer:

10%

Solution:

Q. 32

7KH�6XQ�URWDWHV�DURXQG�LWV�FHQWUH�RQFH�LQ����GD\V��:KDW�ZLOO�EH�WKH�SHULRG�RI�UHYROXWLRQ�LI

WKH�6XQ�ZHUH�WR�H[SDQG�WR�WZLFH�LWV�SUHVHQW�UDGLXV�ZLWKRXW�DQ\�H[WHUQDO�LQîXHQFH"�$VVXPH

WKH�6XQ�WR�EH�D�VSKHUH�RI�XQLIRUP�GHQVLW\�

Option 1:

����GD\V

Option 2:

����GD\V

Option 3:

����GD\V

Option 4:

����GD\V

Correct Answer:

108 days

Solution:

7KH�SHUFHQWDJH�HUURU�LV�

+HQFH��WKH�DQVZHU�LV�WKH�RSWLRQ���

ΔP

P

= 3

Δa

a

+ 2

Δb

b

+

Δc

c

+ 0.5

Δd

d

ΔP

P

= 3 × 1%+ 2 × 3%+ 1 × 2%+ 0.5 × 4%

ΔP

P

= 10%

,I�WKH�VXQ�ZHUH�WR�H[SDQG��LWV�DQJXODU�PRPHQWXP�ZRXOG�UHPDLQ�FRQVWDQW�b

:H�NQRZ�

*LYHQ�� �DQG�

L ∝

I

T

∝

R

2

T

R

2

= 2R

1

T

1

= 27days



Q. 33

The radius of Martian orbit around the Sun is about 4 times the radius of the orbit of

Mercury. The Martian year is 687 Earth days. Then which of the following is the length of 1

year on Mercury ?

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

Hence, the answer is the option 1.

∴

R

2

1

27days

=

4R

1

T

2

T

2

= 4 × 27 = 108days

124 earth days 

88 earth days 

225 earth days 

172 earth days 

88 earth days 

Correct Option: (2) 

Solution:

From Kepler's 3rd law, .

Let  days (Mars), , and  ?

Using the ratio:

So,

Hence, the answer is option (2) 88 Earth days.

88 earth days 

T

2

∝ R

3

T

M

= 687 R

M

= 4R T

Me

=

(

T

M

T

Mc

)

2

= (

R

M

R

Mc

)

3

= 4

3

= 64

T

M

T

Me

= 8 ⇒ T

Me

=

T

M

8

=

687

8

= 85.875 ≈ 88 days 



Q. 34

$�ZLUH�RI�UHVLVWDQFH� �LV�FXW�LQWR���HTXDO�SLHFHV��)URP�WKHVH�SLHFHV�WZR�HTXLYDOHQW

UHVLVWDQFHV�DUH�PDGH�E\�DGGLQJ�IRXU�RI�WKHVH�WRJHWKHU�LQ�SDUDOOHO��7KHQ�WKHVH�WZR�VHWV�DUH

DGGHG�LQ�VHULHV��7KH�QHW�HìHFWLYH�UHVLVWDQFH�RI�WKH�FRPELQDWLRQ�LV

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

R

R

8

R

64

R

32

R

16

R

16

&RUUHFW�2SWLRQ�����b

6ROXWLRQ�

���7KH�ZLUH�LV�FXW�LQWR���HTXDO�SLHFHV��VR�HDFK�SLHFH�KDV�UHVLVWDQFH�

���)URP�WKHVH��IRUP�WZR�JURXSV�RI���UHVLVWRUV��HDFK�JURXS�KDV���SLHFHV�LQ�SDUDOOHO�

)RU�RQH�JURXS�

���1RZ��WKHUH�DUH�WZR�VXFK�JURXSV�RI�UHVLVWDQFH� ��DQG�WKH\�DUH�FRQQHFWHG�LQ�VHULHV�

R

16

R

piece 

=

R

8

1

R

goup 

=

1

R/8

+

1

R/8

+

1

R/8

+

1

R/8

=

4

R/8

=

32

R

⇒ R

group 

=

R

32

R/32

R

net 

=

R

32

+

R

32

=

2R

32

=

R

16



Q. 35

A photon and an electron (mass  ) have the same energy . The ratio (  )

of their de Broglie wavelengths is: (  is the speed of light)

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

m E λ

photon 

/λ

electron 

c

1

c

√

 h/2m

√

E/2m

c

√

2mE

c

√

2m

E

c

√

2m

E

Photon's wavelength:

Electron's de Broglie wavelength (using non-relativistic formula):

Now take the ratio:

λ

photon 

=

hc

E

λ

electron 

=

h

p

=

h

√

2mE

λ

photon 

λ

electron 

=

hc/E

h/

√

2mE

=

c

E

⋅

√

2mE = c ⋅

√

2m

E



Q. 36

$�VSKHUH�RI�UDGLXV� �LV�FXW�IURP�D�ODUJHU�VROLG�VSKHUG�RI�UDGLXV� �DV�VKRZQ�LQ�WKH�íJXUH�

7KH�UDWLELRI�WKH�PRPHQW�RI�LQHUWLD�RI�WKH�VPDOOHU�VSKHUH�WR�WKDW�RI�WKH�UHVW�SDUW�RI�WKH

VSKHUH�DERXWKH� �D[LV�LV��

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

R 2R

Y

10

104

7

8

7

40

7

57

7

57

��%LJ�VSKHUH�UDGLXV� ��VR�PDVV� �XQLWV

��6PDOO�VSKHUH�UDGLXV� ��VR�PDVV� �XQLW

��5HPDLQLQJ�PDVV� �XQLWV

1RZ��PRPHQW�RI�LQHUWLD�RI�VPDOO�VSKHUH�DERXW� �D[LV��XVLQJ�SDUDOOHO�D[LV�WKHRUHP��

0RPHQW�RI�LQHUWLD�RI�IXOO�VSKHUH�

5HPDLQLQJ�SDUW�

= 2R ∝ (2R)

3

= 8

= R ∝ R

3

= 1

= 8 − 1 = 7

Y

I

small 

=

2

5

⋅ 1 ⋅R

2

+ 1 ⋅R

2

=

7

5

R

2

I

full 

=

2

5

⋅ 8 ⋅ (2R)

2

=

2

5

⋅ 8 ⋅ 4R

2

=

64

5

R

2



Q. 37

$Q�HOHFWURQ��PDVV� �DQG�FKDUJH� ���PRYLQJ�ZLWK�VSHHG� ��

�VSHHG�RI�OLJKW��LV�LQMHFWHG�LQWR�D�PDJQHWLF�íHOG� �RI�PDJQLWXGH� �7

SHUSHQGLFXODU�WR�LWV�GLUHFWLRQ�RI�PRWLRQ��:H�ZLVK�WR�DSSO\�DQ�XQLIRUP�HOHFWULF�íHOG�

WRJHWKHU�ZLWK�WKH�PDJQHWLF�íHOG�VR�WKDW�WKH�HOHFWURQ�GRHV�QRW�GHîHFW�IURP�LWV�SDWK��7KHQ

�VSHHG�RI�OLJKW�

Option 1:

�LV�SDUDOOHO�WR� �DQG�LWV�PDJQLWXGH�LV�

Option 2:

�LV�SHUSHQGLFXODU�WR� �DQG�LWV�PDJQLWXGH�LV�

Option 3:

�LV�SHUSHQGLFXODU�WR� �DQG�LWV�PDJQLWXGH�LV�

Option 4:

�LV�SDUDOOHO�WR� �DQG�LWV�PDJQLWXGH�LV�

Correct Answer:

 is perpendicular to  and its magnitude is 

Solution:

5DWLR�

I

rest

=

64

5

R

2

−

7

5

R

2

=

57

5

R

2

I

small 

I

rest 

=

7

57

9 × 10

−31

 kg 1.6 × 10

−19

C c/100

c =

→

B 9 × 10

−4

→

E

c = 3 × 10

8

 ms

−1

)

→

E

→

B 27 × 10

4

 V m

−1

→

E

→

B 27 × 10

4

Vm

−1

→

E

→

B 27 × 10

2

 V m

−1

→

E

→

B 27 × 10

2

 V m

−1

→

E

→

B 27 × 10

4

Vm

−1

&RUUHFW�2SWLRQ������ �LV�SHUSHQGLFXODU�WR� bDQG�LWV�PDJQLWXGH�LV�

6ROXWLRQ�

)RU�QR�GHîHFWLRQ��WKH�HOHFWULF�IRUFH�PXVW�FDQFHO�WKH�PDJQHWLF�IRUFH�

*LYHQ� �DQG� �

→

E

→

B 27 × 10

4

Vm

−1

qE = qvB→ E = vB

v = c/100 = 3 × 10

6

 m/s B = 9 × 10

−2

 T

E = (3 × 10

5

)× (9 × 10

−2

) = 27 × 10

4

 V/m



Q. 38

7KH�HOHFWULF�íHOG�LQ�D�SODQH�HOHFWURPDJQHWLF�ZDYH�LV�JLYHQ�E\

7KHQ�H[SUHVVLRQ�IRU�WKH�FRUUHVSRQGLQJ�PDJQHWLF�íHOG�LV��KHUH��VXEVFULSWV�GHQRWH�WKH

GLUHFWLRQ�RI�WKH�íHOG���

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

Q. 39

$�ERG\�ZHLJKV����1�RQ�WKH�VXUIDFH�RI�WKH�HDUWK�7KH�JUDYLWDWLRQDO�IRUFH�H[SHULHQFHG�E\�WKH

ERG\�GXH�WR�WKH�HDUWK�DW�D�EHLJKW�HTXDO�WR�RQH�WKLUG�WKH�UDGLXV�RI�WKH�HDUWK�IURP�LWV�VXUIDFH

LV��

(OHFWULF�íHOG�PXVW�EH�SHUSHQGLFXODU�WR�%�DQG�LQ�RSSRVLWH�GLUHFWLRQ�WR�PDJQHWLF�IRUFH�

E

z

= 60 cos (5x+ 1.5 × 10

9

t) V /m

B

y

= 60 sin (5x+ 1.5 × 10

9

t)T

B

y

= 2 × 10

−7

cos (5x+ 1.5 × 10

9

t)T

B

x

= 2 × 10

−7

cos (5x+ 1.5 × 10

9

t)T

B

z

= 60 cos (5x+ 1.5 × 10

9

t)T

B

y

= 2 × 10

−7

cos (5x+ 1.5 × 10

9

t)T

&RUUHFW�2SWLRQ�����

6ROXWLRQ�

,Q�DQ�HOHFWURPDJQHWLF�ZDYH��WKH�HOHFWULF�DQG�PDJQHWLF�íHOGV�DUH�SHUSHQGLFXODU�DQG�WKH�PDJQHWLF�íHOG

DPSOLWXGH�LV� ��*LYHQ� �DQG� �

6R�WKH�PDJQHWLF�íHOG�KDV�WKH�VDPH�FRVLQH�IRUP�DQG�LV�LQ�WKH� �GLUHFWLRQ�

By = 2 × 10

−7

cos (5x+ 1.5 × 10

9

t)T

B = E/c E

0

= 60 V/m c = 3 × 10

8

 m/s

B

0

= 60/ (3 × 10

8

) = 2 × 10

−7

 T.

y



Option 1:

���1

Option 2:

���1

Option 3:

���1

Option 4:

���1

Correct Answer:

16 N

Solution:

Q. 40

$Q�XQSRODUL]HG�OLJKW�EHDP�WUDYHOOLQJ�LQ�DLU�LV�LQFLGHQW�RQ�D�PHGLXP�RI�UHIUDFWLYH�LQGH[�����

DW�%UHZVWHU
V�DQJOH��7KHQ�

Option 1:

WUDQVPLWWHG�OLJKW�LV�FRPSOHWHO\�SRODUL]HG�ZLWK�DQJOH�RI�UHIUDFWLRQ�FORVH�WR�

Option 2:

bUHîHFWHG�OLJKW�LV�FRPSOHWHO\�SXODUL]HG�DQG�WKH�DQJOH�RI�UHîHFWLRQ�LV�FORVH�WR�

Option 3:

UHîHFWHG�OLJKW�LV�SDUWLDOO\�SRODULYHG�DQG�WKH�DQJOH�RI�UHîHFWLRQ�LV�FORVH�WR�

7KH�YDULDWLRQ�RI�J�ZLWK�KHLJKW�K�LV�JLYHQ�DV�

7KXV�WKH�IRUFH�ZLOO�DOVR�EH�RQH�WKLUG�

+HQFH��WKH�DQVZHU�LV�WKH�RSWLRQ���

g

′

= g (1 −

2h

R

)

g

′

= g (1 −

2R

3R

)

g

′

=

g

3

F

′

=

F

3

=

48

3

= 16N

30

∘

60

∘

30

∘



Option 4:

ERWK�UHîHFWHG�DQG�WUDQVPLWWHG�OLJKW�DUH�SHUIHFWO\�SRODUL]HG�ZLWK�DQJOHV�RI�UHîHFWLRQ�DQG�UHIUDFWLRQ

FORVH� �DQG� ��UHVSHFWLYHO\�

Correct Answer:

bUHîHFWHG�OLJKW�LV�FRPSOHWHO\�SXODUL]HG�DQG�WKH�DQJOH�RI�UHîHFWLRQ�LV�FORVH�WR�

Solution:

Q. 41

$�FRQVWDQW�YROWDJH�RI� �LV�PDLQWDLQHG�EHWZHHQ�WKH�SRLQWV�$�DQG�%�RI�WKH�FLUFXLW�VKRZQ�LQ

WKH�íJXUH��7KH�FXUUHQW�WKURXJK�WKH�EUDQFK�&'�RI�WKH�FLUFXLW�LV��

Option 1:

����$

Option 2:

����$

Option 3:

����$

Option 4:

����$

tp60

∘

30

∘

60

∘

$W�%UHZVWHU
V�DQJOH� ��

$W�WKLV�DQJOH�

��5HîHFWHG�OLJKW�LV�FRPSOHWHO\�SRODUL]HG

��$QJOH�RI�UHîHFWLRQ�

��$QJOH�RI�UHIUDFWLRQ�

��7UDQVPLWWHG�OLJKW�LV�SDUWLDOO\�SRODUL]HG��QRW�IXOO\

θ

B

tan θ

B

= n ⇒ θ

B

= tan

−1

(1.73) ≈ 60

∘

= θ

B

= 60

∘

= 90

∘

− θ

B

= 30

∘

50V



Correct Answer:

3.0 A

Q. 42

7KH�SODWHV�RI�DOSDUDOOHO�SODWH�FDSDFLWRU�DUH�VHSDUDWHG�E\� ��7ZR�VODEV�RI�GLìHUHQW�GLHOHFWULF

FRQVWDQW� �DQG� �ZLWK�WKLFNQHVV� �DQG� ��UHVSHFWLYHO\�DUHULQVHUWHG�LQ�WKH�FDSDFLWRU�

'XH�WR�WKLV��WKHUFDSDFLWDQFH�EHFRPHV�WZR�WLPHV�ODUJHU�WKDW�ZKHQ�WKHUH�LV�QRWKLQJ�EHWZHHQ

WKH�SODWHV�

,I� ��WKH�YDOXH�RI� �LV��

Option 1:

����

Option 2:

b����

Option 3:

����

Option 4:

����

Correct Answer:

 2.66

Solution:

d

K

1

K

2

3

8

d

d

2

K

1

= 1.25K

2

K

1

*LYHQ�GLHOHFWULF�WKLFNQHVVHV�DUH� �DQG�DLU�JDS� ��8VLQJ�VHULHV�IRUPXOD�

*LYHQ� ��VR�

6XEVWLWXWH� ��VROYH�

$QVZHU����������

3

8

d

i

1

2

d

r

1

8

d

1

C

=

3d

8K

1

ε

0

A

+

d

2K

2

ε

0

A

+

d

8ε

0

A

⇒

1

C

=

d

E

0

A

(

3

8K

1

+

1

2K

2

+

1

8

)

C = 2C

0

3

8K

1

+

1

2K

2

+

1

8

=

1

2

K

1

= 1.25K

2

⇒ K

2

=

K

1

1.25

3

K

1

+

4 ⋅ 1.25

K

1

= 3 ⇒

8

K

1

= 3 ⇒ K

1

=

8

3

≈ 2.66



Q. 43

&RQVLGHU�WKH�GLDPHWHU�RI�D�VSKHULFDO�REMHFW�EHLQJ�PHDVXUHG�ZLWK�WKH�KHOS�RI�D�9HUQLHU

FDOOLSHUV��6XSSRVH�LWV����9HUQLHU�6FDOH�'LYLVLRQV��9�6�'���DUH�HTXDO�WR�LWV���0DLQ�6FDOH

'LYLVLRQV��0�6�'����7KH�OHDVW�GLYLVLRQ�LQ�WKH�0�6��LV�����FP�DQG�WKH�]HUR�RI�9�6��LV�DW

�ZKHQ�WKH�MDZV�RI�9HUQLHU�FDOOLSHUV�DUH�FORVHG�

,I�WKH�PDLQ�VFDOHUHDGLQJ�IRU�WKH�GLDPHWHU�LV� �DQG�WKH�QXPEHU�RI�FRLQFLGLQJ

YHUQLHU�GLYLVLRQ�LV�����WKH�PHDVXUHG�GLDPHWHU�DIWHU�]HUR�HUURU�FRUUHFWLRQ��LV

Option 1:

Option 2:

�����FP

Option 3:

�����FP

Option 4:

�����FP

Correct Answer:

4.98 cm

Solution:

Q. 44

$���DPS�FXUUHQW�LV�îRZLQJ�WKURXJK�WZR�GLìHUHQW�VPDOO�FLUFXODU�FRSSHU�FRLOV�KDYLQJ�UDGLL

UDWLR� ��7KH�UDWLR�RI�WKHLU�UHVSHFWLYH�PDJQHWLF�PRPHQWV�ZLOO�EH

Option 1:

x = 0.1 cm

M = 5 cm

5, 00 cm

/HDVW�&RXQW� �96'

=HUR�(UURU� �6XEWUDFW�IURP�íQDO�UHDGLQJ

0DLQ�6FDOH�5HDGLQJ�

9HUQLHU�&RLQFLGLQJ�'LYLVLRQ�

7RWDO�UHDGLQJ�

&RUUHFWHG�UHDGLQJ�

(LC) = 1MSD− 1

= 0.1 −

9

10

× 0.1 = 0.1 − 0.09 = 0.01 cm

= +0.1 cm ⇒

(MSR) = 5.00 cm

= 8 ⇒ 8 × 0.01 = 0.08 cm

= 5.00 + 0.08 = 5.08 cm

= 5.08 − 0.10 = 4.98 cm

1 : 2

4 : 1



Option 2:

Option 3:

Option 4:

����A^��`�

Correct Answer:

Solution:

Q. 45

&RQVLGHU�D�ZDWHU�WDQN�VKRZQ�LQ�WKH�íJXUH��,W�KDV�RQH�ZDOO�DW� �DQG�FDQ�EH�WDNHQ�WR

EHOYHU\�ZLGH�LQ�WKH� �GLUHFWLRQ��:KHQ�íOOHG�ZLWK�D�OLTXLG�RI�VXUIDFH�WHQVLRQ� �DQG�GHULVLW\� �

WKH�OLTXLG�VXUIDFH�PDNHV�DQJOH� �ZLWK�WKH� �D[LV�DW� ��,I� �LV�WKH�KHLJKW

RI�WKH�VXUIDFH�WKHQ�WKH�HTXDWLRQ�IRU� �LV

�WDNH� �LV�WKH�DFFHOHUDWLRQ�GXH�WR�JUDYLW\�

Option 1:

1 : 4

1 : 2

1 : 4

*LYHQ�

��6DPH�FXUUHQW� �LQ�ERWK�ORRSV

��5DGLL�UDWLR� ���

7KHQ��DUHD�UDWLR�

6R��PDJQHWLF�PRPHQW�UDWLR�

I = 2 A

A

1

: A

2

= r

2

1

: r

2

2

= 1

2

: 2

2

= 1 : 4

M

1

: M

2

= IA

1

: IA

2

= A

1

: A

2

= 1 : 4

x = L

z S P

θ

0

(θ

p

≪ 1) x x = L y(x)

y(x)

θ(x) = sin θ(x) = tan θ(x) =

dy

dx

, g

dy

dx

−

√

ρg

S

x



Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

d

2

y

ds

2

=

pg

S

x

d

2

y

dx

2

=

ρg

S

y

d

2

y

dx

2

=

√

pg

s

d

2

y

ds

2

=

pg

S

x

7KH�VKDSH�RI�WKH�OLTXLG�VXUIDFH�LV�JRYHUQHG�E\�D�EDODQFH�EHWZHHQ�

��3UHVVXUH�GXH�WR�VXUIDFH�WHQVLRQ��UHODWHG�WR�WKH�FXUYDWXUH��L�H���VHFRQG�GHULYDWLYH� ��

��+\GURVWDWLF�SUHVVXUH��GXH�WR�JUDYLW\�� ��

7KH�<RXQJ�/DSODFH�HTXDWLRQ�IRU�SUHVVXUH�GLìHUHQFH�GXH�WR�FXUYDWXUH�LQ�D���'�VHWXS�LV�

$QG�WKH�K\GURVWDWLF�SUHVVXUH�DW�KHLJKW� �LV�

(TXDWLQJ�WKH�WZR�

d

2

y

dx

2

ρgy(x)

P = S ⋅

d

2

y

dx

2

y

P = ρgy(x)

S ⋅

d

2

y

dx

2

= ρgy(x) ⇒

d

2

y

dx

2

=

ρg

S

y(x)



Chemistry

Q. 1

Higher yield of NO in  can be obtained at [  of the reaction

 A. higher temperature

B. lower temperature

C. higher concentration of 

D. higher concentration of 

Choose the correct answer from the options given below:-

Option 1:

A, C, D only

Option 2:

A, D only

Option 3:

B, C only

Option 4:

B, C, D only

Correct Answer:

A, C, D only

Solution:

N

2

( g) + O

2

( g)⇌ 2NO(g) ΔH

= +180.7 kJ mol

−1

]

N

2

O

2

A. Higher temperature

According to Le Chatelier's Principle, increasing temperature favors the endothermic direction (forward

reaction here), so more NO is formed.

B. Lower temperature

This would favor the exothermic direction (reverse reaction), forming less NO.

C. Higher concentration of 

Adding more reactant shifts equilibrium forward, increasing NO yield.

D. Higher concentration of 

Same logic as above - more reactants push the reaction forward.

Hence, the correct answer is option (1).

N

2

O

2



Q. 2

(QHUJ\�DQG�UDGLXV�RI�íUVW�%RKU�RUELW�RI� DQG� �DUH�>*LYHQ

�@

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

He

+

Li

2+

R

H

= 2.18 × 10

−18

 J, a

0

= 52.9pm

E

n

(Li

2+

) = −8.72 × 10

−16

 J

r

n

(Li

2

) = 17.6pm

E

n

(He

∘

) = −19.62 × 10

−16

 J;

r

n

(He

−

) = 17.6pm

E

n

(Li

2+

) = −12.62 × 10

−18

 J;

r

n

(Li

2+

) = 17.6pm

E

n

(He

+

) = −8.72 × 10

−18

 J;

r

n

(He

+

) = 26.4pm

E

n

(Li

2+

)− 8c2 × 10

−18

 J

r

n

(Li

2+

) = 26.4pm

E

n

(He

+

) = −19.62 × 10

−18

 J;

r

n

(He

†

) = 17.6pm

E

n

(Li

2+

) = −19.92 × 10

−16

 J

r

n

(Li

2+

) = 17.6. pm

2

E

n

(He

+

) = −8.72 × 10

−16

 J;

r

n

(He

+

) = 26.4pm

E

n

(Li

2+

) = −12.62 × 10

−18

 J;

r

n

(Li

2+

) = 17.6pm

E

n

(He

+

) = −8.72 × 10

−18

 J;

r

n

(He

+

) = 26.4pm



Q. 3

Which of the following diagrams gives an accurate representation of the above reaction?

 reactants;  products 

Option 1:

Option 2:

1. Energy of n  orbit:

2. Radius of n  orbit:

- For He  :

- 

- 

- For  :

- 

- 

So the correct values are:

- 

- 

Hence, the correct answer is option (2).

th

E

n

= −R

H

⋅

Z

2

n

2

th

r

n

= a

0

⋅

n

2

Z

+

(Z = 2, n = 1)

E = −2.18 × 10

−18

⋅

2

2

1

2

= −8.72 × 10

−18

 J

r = 52.9 ⋅

1

2

2

2

= 26.45pm ≈ 26.4pm

Li

2+

(Z = 3, n = 1)

E = −2.18 × 10

−18

⋅

3

2

1

2

= −19.62 × 10

−18

 J

r = 52.9 ⋅

1

2

3

= 17.63pm ≈ 17.6pm

E

n

(He

+

) = −8.72 × 10

−18

 J, r = 26.4pm

E

n

(Li

2+

) = −19.62 × 10

−18

 J, r = 17.6pm

C( s) + 2H

2

( g) → CH

4

( g);ΔH = −74.8 kJ mol

−1

[R → P → ]



Option 3:

Option 4:

Correct Answer:

Solution:

 Diagram 2:

��5�LV�KLJKHU�WKDQ�3

�� �LV�ORZHU�LQ�HQHUJ\

��7KH�DUURZ�IURP� �WR� �LV�ODEHOHG������DQG�SRLQWV�XSZDUG

��7KLV�LV�FRUUHFW�EHFDXVH�LW�UHSUHVHQWV�WKH�HQHUJ\�GLìHUHQFH��DQG� ���WKH�DUURZ�VKRZV�WKDW

SURGXFWV�DUH�ORZHU�E\�

��,W
V�FRPPRQ�WR�VKRZ�WKH�PDJQLWXGH�RI� �ZLWK�DQ�XSZDUG�DUURZ�EHWZHHQ� �DQG� �HYHQ�LQ

H[RWKHUPLF�UHDFWLRQV��DV�ORQJ�DV�SRVLWLRQV�DUH�FRUUHFW�

Hence, the correct answer is option (2).

P

P R

ΔH = −74.8

74.8 kJ/mol

ΔH P R



Q. 4

Match List II with List - II

List-I List-II

A. 

I. ; linear

B. 

II. , pyramidal

C. 

III. ; distorted octahedral

D. 

IV. ; square pyramidal

Choose the correct answer from the options given below:

Option 1:

A-IV, B-II, C-I, D-III

Option 2:

A-II, B-L, C-IV, D-III

Option 3:

A-II, B-I, C-III, D-IV

Option 4:

A-IV, B-II, C-III, D-I

Correct Answer:

A-II, B-L, C-IV, D-III

Solution:

XeO

3

sp

3

d

XeF

2 sp

3

XeOF

4

−

sp

3

 d

3

XeF

6

sp

3

d

2

A. 

- Xenon has 8 valence electrons, forms  double bonds and 1 lone pair

- Total regions  bonds +1 lone pair  hybridization

-  Shape  Trigonal pyramidal

Match: II. ; pyramidal

B. 

- Xenon has 8 valence electrons, forms 2 bonds with , and has 3 lone pairs

- Total regions  bonds +3 lone pairs  hybridization

- Electron geometry = trigonal bipyramidal; shape  linear (3 lone pairs occupy equatorial positions)

Match: I. sp  d; linear

C. 

- Think of parent:  has  bonds +1 lone pair  regions 

- The anion  implies an extra electron, possibly altering geometry slightly, but overall still has 6

electron domains

- Likely shape = square pyramidal

XeO

3

3Xe = O

= 3 = 4boldsymbol→sp

3

=

sp

3

XeF

2

F

= 2 = 5 → sp

3

d

=

3

XeOF

−

4

XeOF

4

10, 4 F = 5 = 6 → sp

3

 d

2

(XeOF

4

)



Q. 5

Identify the correct orders against the property mentioned

A.  - dipole moment 

B.  - number of lone pairs on central atom

C.  - bond length

D.  - bond enthalpy

Choose the correct answer from the options given below :

Option 1:

B, C only 

Option 2:

A, D only

Option 3:

B, D only

Option 4:

A, C only

Correct Answer:

A, D only

Solution:

Match: IV. sp ; square pyramidal

D. 

- Xenon forms  bonds with , and has 1 lone pair  regions

- Hybridization 

- Geometry: distorted octahedral (due to lone pair)

Match: III. sp ; distorted octahedral

Hence, the correct answer is option (2).

32

XeF

6

6 F → 6+ 1 = 7

= sp

3

d

3

3

H

2

O > NH

3

> CHCl

3

XeF

4

> XeO

3

> XeF

2

O−H > C−H > N−O

N

2

> O

2

> H

2

 - Dipole Moment

- Dipole moments (approximate):

- 

- 

- 

The correct order, so A is correct.

 Bond enthalpy

H

2

O > NH

3

> CHCl

3

H

2

O ≈ 1.85D

NH

3

≈ 1.47D

CHCl

3

≈ 1.01D

N

2

> O

2

> H

2

−



Q. 6

Predict the major product '  ' in the following sequence of reactions -

Option 1:

Option 2:

Option 3:

Option 4:

Approximate bond enthalpies:

- 

- 

- 

The correct order, so D is correct

Hence, the correct answer is option (2).

N ≡ N ≈ 941 kJ/mol

O = O ≈ 498 kJ/mol

H − H ≈ 436 kJ/mol

P



Correct Answer:

Solution:

Q. 7

:KLFK�DPRQJ�WKH�IROORZLQJ�HOHFWURQLF�FRQíJXUDWLRQV�EHORQJKR�PDLQ�JURXS�HOHPHQWV"

$��

%��

&��

'��

(��

&KRRVH�WKH�FRUUHFK�DQVZHU�IURP�WKH�RSWLRQ�JLYHQ�EHORZ��

Option 1:

$��&�DQG�'�RQO\

Option 2:

%�DQG�(�RQO\

5HDJHQWV�DQG�6WHSV�

�L��+%U���EHQ]R\O�SHUR[LGH

7KLV�LQGLFDWHV�D�IUHH�UDGLFDO�KDORJHQDWLRQ���DQ�DQWL�0DUNRYQLNRY�DGGLWLRQ�RI�+%U��

�DGGV�WR�WKH�OHVV�VXEVWLWXWHG�FDUERQ�RI�WKH�GRXEOH�ERQG�

&\FORSHQW\OPHWK\O� �&\FORSHQW\OPHWK\O�EURPLGH

�LL��.&1

7KLV�LV�D�QXFOHRSKLOLF�VXEVWLWXWLRQ�

%U�LV�UHSODFHG�E\� �

&\FORSHQW\OPHWK\O�EURPLGH� �&\FORSHQW\OPHWK\O�F\DQLGH

�LLL��1D��+J��(W2+��&OHPPHQVHQ�UHGXFWLRQ�

7KLV�UHDJHQW�UHGXFHV��&1�WR� ��

&\FORSHQW\OPHWK\O�F\DQLGH� �&\FORSHQW\OPHWK\ODPLQH

0DMRU�3URGXFW��3��

&\FORSHQWDQH�ULQJ�ZLWK� �DV�D�VLGH�FKDLQ�7KLV�PDWFKHV�2SWLRQ�����

Hence, the correct answer is option (3).

So,Br

→

CN

−

→

−CH

2

NH

2

→

−CH

2

CH

2

NH

2

[Ne]3 s

1

[Ar]3d

3

4s

2

[Kr]4 d

16

5s

2

5p]

40

[Ar]3d

10

4s

1

[Rn]5r

0

6d

2

7s

2



Option 3:

$�DQG�&�RQO\

Option 4:

'�DQG�(�RQO\

Correct Answer:

A and C only

Solution:

$��>1H@�

��7KLV�LV�V�EORFN��*URXS����OLNH�1D��

�� �0DLQ�JURXS

%��>$U@�

��+DV�HOHFWURQV�LQ�WKH�G�RUELWDO� �EORFN

��/LNHO\�D�WUDQVLWLRQ�PHWDO��H�J���9DQDGLXP�

�� �1RW�PDLQ�JURXS

&��

��9DOHQFH�VKHOO��

��*URXS�����+DORJHQV�

�� �0DLQ�JURXS

'��

��/RRNV�OLNH�

��+DV�íOOHG�G�RUELWDOV� �WUDQVLWLRQ�PHWDO

�� �1RW�PDLQ�JURXS

(��

��&RQWDLQV��G�HOHFWURQV��SRVVLEO\�DFWLQLGH�RU�HDUO\�G�EORFN

��([DPSOH��7KRULXP��=� ����

�� �1RW�PDLQ�JURXS

Hence, the correct answer is option (3).

3s

1

∨

3d

3

4s

2

→ d

×

[K

r

]4d

10

5s

2

5p

5

5s

2

5p

5

[Ar]3d

10

4s

1

Cu(Z = 29)

→

×

[Rn]5f

0

6d

2

7s

2

×



Q. 8

Match List - I with List - II

List-I (Example) List-II (Type of Solution)

A. Humidity I. Solid in solid

B. Alloys II. Liquid in gas

C. Amalgams III. Solid in gas

D. Smoke IV. Liquid in solid

Choose the correct answer from the options given below: 

Option 1:

A-III, B-II, C-I, D-IV 

Option 2:

A-II, B-IV, C-I, D-III

Option 3:

A-II, B-I, C-IV, D-III

Option 4:

A-III, B-I, C-IV, D-II

Correct Answer:

A-II, B-I, C-IV, D-III

Solution:

A. Humidity

Humidity = water vapor in air

- Water is liquid, air is gas

Type: Liquid in gas  II

B. Alloys

Example: Brass ( Zn in Cu ), Steel ( C in Fe )

- Metal solid dissolved in another solid

Type: Solid in solid  I

C. Amalgams

→

→



Q. 9

Identify the suitable reagent for the following conversion.

Option 1:

Option 2:

(i) , (ii) 

Option 3:

(i)  (ii) 

Option 4:

(i) , (ii) 

Correct Answer:

(i)  (ii) 

Solution:

Metal + Mercury

- Mercury is a liquid, other metals are usually solid

Type: Liquid in solid  IV

D. Smoke

Solid particles (e.g., soot) in air

- Solid in gas

Type: Solid in gas  III

Hence, the correct answer is option (3).

→

→

H

2

/Pd − BaSO

4

LiAlH

4

H

+

/H

2

O

AlH(iBu)

2

H

2

O

NaBH

4

H

+

/H

2

O

AlH(iBu)

2

H

2

O

DIBAL-H (Diisobutylaluminium hydride) at –78 °C

It reduces esters to aldehydes selectively and does not reduce aldehydes further when used in cold

conditions.



Q. 10

The correct order of decreasing acidity of the following aliphatic acids is :

Option 1:

Option 2:

Option 3:

Hence, the correct answer is option (3).

HCOOH > (CH

3

)

3

CCOOH >

(CH

3

)

2

CHCOOH > CH

3

COOH

(CH

3

)

3

CCOOH > (CH

3

)

2

CHCOOH >

CH

3

COOH > HCOOH

CH

3

COOH > (CH

3

)

2

CHCOOH >

(CH

3

)

3

CCOOH > HCOOH



Option 4:

Correct Answer:

Q. 11

:KLFK�RQH�RI�WKH�IROORZLQJ�127�EHORQJ�WR��/DVVDLJQH
V�WHVW�"

Option 1:

Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

HCOOH > CH

3

COOH >

(CH

3

)

2

CHCOOH > (CH

3

)

3

CCOOH

HCOOH > CH

3

COOH >

(CH

3

)

2

CHCOOH > (CH

3

)

3

CCOOH

2CuO + C⟶

Δ

2Cu + CO

2

Na + C+N NaCN−→

Δ

2Na + S⟶Na

2

 S

Na + X +NaX−→

Δ

2CuO + C⟶

Δ

2Cu + CO

2

7KLV�UHDFWLRQ�GRHV�QRW�EHORQJ�WR�WKHb/DVVDLJQH
V�WHVW�

([SODQDWLRQ�

/DVVDLJQH
V�WHVW�LV�D�TXDOLWDWLYH�DQDO\VLV�XVHG�WR�GHWHFW�QLWURJHQ��VXOIXU��DQG�KDORJHQV�LQ�DQ�RUJDQLF

FRPSRXQG��,W�LQYROYHV�IXVLRQ�ZLWK�VRGLXP���1D���WR�FRQYHUW�WKHVH�HOHPHQWV�LQWR�LRQLF��ZDWHU�VROXEOH

IRUPV�WKDW�FDQ�EH�GHWHFWHG�E\�VSHFLíF�WHVWV�

2CuO + C 2Cu + CO

2

Δ

−→



Q. 12

,I�WKH�UDWH�FRQVWDSULSRI�D�UHDFWLRQ�LV� ��KRZ�PXFK�WLPH�GRHV�LW�WDNH�IRU�

FRQFHQWUDWLRQ�RI�WKH�UHDFWDQW�WR�JHW�UHGXFHG�WR� �"��*LYHQ�� �

Option 1:

�����V

Option 2:

�����V

Option 3:

�����V

Option 4:

����V

Solution:

+HUH
V�ZKDW�WKH�RWKHU�RSWLRQV�UHSUHVHQW�

�������)RUPDWLRQ�RI�1D&1���XVHG�WR�GHWHFW�QLWURJHQ�

�������)RUPDWLRQ�RI� ���XVHG�WR�GHWHFW�VXOIXU�

�������)RUPDWLRQ�RI�1D;���XVHG�WR�GHWHFW�KDORJHQV� �

2SWLRQ������LQYROYLQJ�&X2�DQG�&��LV�D�UHGXFWLRQ�UHDFWLRQ��QRW�SDUW�RI�/DVVDLJQH
V�WHVW�

,W
V�XQUHODWHG�WR�WKH�VRGLXP�IXVLRQ�PHWKRG�DQG�LV�W\SLFDOO\�VHHQ�LQ�LQRUJDQLF�UHGXFWLRQ�UHDFWLRQV�RU

PHWDOOXUJ\�

Hence, the correct answer is option (1).

Na

2

 S

(X = Cl, Br, I)

0.03 s

−1

7.2 mol L

−1

0.9 molL−

−1

log 2 = 0.3

*LYHQ�WKDWb

,QLWLDO�FRQFHQWUDWLRQ�

)LQDO�FRQFHQWUDWLRQ�

5DWH�FRQVWDQW�

6LQFH�XQLWV�RI� �DUH� ��WKLV�LV�D�íUVW�RUGHU�UHDFWLRQ�

6R��

SXW�YDOXHb

1RZ�

[R]

0

= 7.2 mol/L

[R] = 0.9 mol/L

k = 0.03 s

−1

log 2 = 0.3

k s

−1

t =

2.303

k

log(

[R]

0

[R]

)

t =

2.303

0.03

log(

7.2

0.9

)

t =

2.303

0.03

log(8)



Q. 13

*LYHQ�EHORZ�DUH�WZR�VWDWHPHQWV���6WDWHPHQW�,���$�K\SRWKHWLFDO�GLDWRPLF�PROHFXOH�ZLWK�ERQG

RUGHU�]HUR�LV�TXLWH�VWDEOH��6WDWHPHQW�,,���$V�ERQG�RUGHU�LQFUHDVHV��WKH�ERQG�OHQJWK�LQFUHDVHV�

,Q�WKH�OLJKW�RI�WKH�DERYH�VWDWHPHQWV��FKRRVH�WKH�PRVW�DSSURSULDWH�DQVZHU�IURP�WKH�RSWLRQV

JLYHQ�EHORZ��

Option 1:

6WDWHPHQW���LV�IDOVH�EXW�6WDWHPHQW�,,�LV�WUXH

Option 2:

%RWK�6WDWHPHQW�,�DQG�6WDWHPHQW�,,�DUH�WUXH

Option 3:

%RWK�6WDWHPHQW�,�DQG�6WDWHPHQW�,,�DUH�IDOVH

Option 4:

6WDWHPHQW���LV�WUXH�EXW�6WDWHPHQW����LV�IDOVH

Solution:

Q. 14

2XW�RI�WKH�IROORZLQJ�FRPSOH[�FRPSRXQGV�ZKLFK�RI�WKH�FRPSRXQG�ZLOO�EH�KDYLQJ�WKH

PLQLPXP�FRQGXFWDQFH�LQ�VROXWLRQ"

Option 1:

Option 2:

Option 3:

+HQFH�WKH�FRUUHFW�DQVZHU�LV����

log(8) = log (2

3

) = 3 log 2 = 3 × 0.3 = 0.9

t =

2.303

0.03

× 0.9 = 76.77 × 0.9 = 69. 093s

$�ERQG�RUGHU�RI�]HUR�PHDQV�QR�QHW�ERQGLQJ�EHWZHHQ�WKH�DWRPV��LQGLFDWLQJ�WKH�PROHFXOH�FDQQRW�H[LVW�RU

LV�KLJKO\�XQVWDEOH��VR�WKH�íUVW�VWDWHPHQW�LV�IDOVH

$V�ERQG�RUGHU�LQFUHDVHV��ERQG�OHQJWK�GHFUHDVHV�EHFDXVH�VWURQJHU�ERQGLQJ�SXOOV�WKH�DWRPV�FORVHU

WRJHWKHU��DQG�DOVR�WKH�VHFRQG�VWDWHPHQW�LV�IDOVH

6R�WKH�FRUUHFW�DQVZHU�LVb����%RWK�6WDWHPHQW�,�DQG�6WDWHPHQW�,,�DUH�IDOVH

[Co(NH

3

)

5

Cl]Cl

[Co(NH

3

)

3

Cl

3

]

[Co(NH

3

)

4

Cl

2

]



Option 4:

Solution:

Q. 15

:KLFK�RI�WKH�IROORZLQJ�DTXHRXV�VROXWLRQ�ZLOO�H[KLELW�KLJKHVW�ERLOLQJ�SRLQW"

Option 1:

Option 2:

�����0�8UHD

����

����

Option 3:

Option 4:

Correct Answer:

Solution:

[Co(NH

3

)

5

Cl]Cl

&RQGXFWDQFH�GHSHQGV�RQ�WKH�QXPEHU�RI�LRQV�D�FRPSRXQG�SURGXFHV�LQ�VROXWLRQ�

��� �'LVVRFLDWHV�DV�� �LRQV

��� �1R�FRXQWHU�LRQ�RXWVLGH��VR�LW
V�D�QHXWUDO�FRPSOH[� �LRQV

��� b�bQR�&O�LRQ�LV�RXWLVH�WKH�FRRUGLQDWLRQ�VSKHUH�VR�LW�LV�DOVR�D�QHXWUDO�FRPSOH[�b

��� �'LVVRFLDWHV�DV�� �LRQV

6R�FRUUHFW�RSWLRQ�LV�E�DQG�F��

[Co(NH

3

)

5

Cl]Cl → [Co(NH

3

)

5

Cl]

+

+Cl

−

→ 2

[Co(NH

3

)

3

Cl

3

] → → 0

[Co(NH

3

)

4

Cl

2

]Cl →

[Co(NH

3

)

6

]

3

Cl

→ [Co(NH

3

)

6

]

3+

+ 3Cl

−

→ 4

0.015MC

6

H

12

O

6

0.01MKNO

3

0.01MNaNa

4

0.01MKNO

3

0.01MNa2SO

4

0.01MNa2SO

4

%RLOLQJ�SRLQW�HOHYDWLRQ�LV�D�FROOLJDWLYH�SURSHUW\�WKDW�GHSHQGV�RQ�WKH�DPRXQW�RI�WKH�VXEVWDQFH��,WbGHSHQGV

RQ�YDQ
W�+Rì�IDFWRU��L�� �FRQFHQWUDWLRQ�

��*OXFRVH��QRQ�HOHFWURO\WH���

��8UHD��QRQ�HOHFWURO\WH���

�� ��VWURQJ�HOHFWURO\WH��� ����.�bDQG�RQH�QLWUDWH�LRQ

�� ��VWURQJ�HOHFWURO\WH��� ����1D��LRQV�DQG�RQH�VXOSKDWH�LRQ�

Hence, the correct answer is option (4).

×

i = 1

i = 1

KNO

3

i = 2

Na

2

SO

4

i = 3



Q. 16

Given below are two statements : one is labelled as Assertion (A) and the other is labelled as

Reason (R).

Assertion (A) :   undergoes  reaction faster than 

Reason (  ) : lodine is a better leaving group because of its large size.

In the light of the above statements, choose the correct answer from the options given

below :

Option 1:

 is false but  is true

Option 2:

 Both  and  are true and  is the correct explanation of 

Option 3:

Both  and  are true but  is not the correct explanation of 

Option 4:

 is true but  is false

Correct Answer:

 Both  and  are true and  is the correct explanation of 

Q. 17

Consider the following compounds :

 and .

The oxidation states of the underlined elements in them are, respectively:

Option 1:

, and +6

Option 2:

, and +6

S

N

2

R

A R

A R R A

A R R A

A R

A R R A

KO

2

, H

2

O

2

H

2

SO

4

+4,−4

+1,−1



Option 3:

, and +6

Option 4:

, and +4

Correct Answer:

, and +6

Solution:

Q. 18

Match List - I with List - II

List-I

A. Haber process

B. Wacker oxidation

C. Wilkinson catalyst

D. Ziegler catalyst

List-II

I. Fe catalyst

II. 

III. 

 with 

Choose the correct answer from the options given below :

Option 1:

 A-I, B-IV, C-III, D-II

Option 2:

 A-I, B-II, C-IV, D-III

+2,−2

+1,−2

+4,−4

KO₂ (O in KO₂ = –½ (superoxide ion, O₂⁻))

H₂O₂ (O in H₂O₂ = –1 (peroxide))

H₂SO₄ (S in H₂SO₄ = +6)

Hence the correct option is (2)

x+ 2(−

1

2

) = 0 ⇒ x = 1

2(+1) + 2x = 0 ⇒ 2 + 2x = 0 ⇒ x = −1

2(+1) + x+ 4(−2) = 0 ⇒ 2 + x− 8 = 0 ⇒ x = +6

PdCl

2

[(PPh

3

)

3

RhCl]

IVTiCl

4

coAl (CH

3

)

3



Option 3:

 A-II, B-III, C-I, D-IV

Option 4:

 A-I, B-II, C-III, D-IV

Correct Answer:

 A-I, B-II, C-III, D-IV

Solution:

Q. 19

Given below are two statements :

Statement I : Like nitrogen that can form ammonia, arsenic can form arsine.

Statement II : Antimony cannot form antimony pentoxide.

In the lightof the above statements, choose the most apprgpriate answer from the options

given below:

Option 1:

Statement I is incorrect but Statement II is correct

Option 2:

Both Statement I and Statement II are correct

Option 3:

 Both Statement I and Statement II are incorrect

Option 4:

Statement I is correct but Statement II is incorrect

Correct Answer:

Statement I is correct but Statement II is incorrect

Solution:

- A. Haber Process  Fe catalyst

- B. Wacker Oxidation . 

- C. Wilkinson Catalyst . 

- D. Ziegler Catalyst .  with 

Hence, the correct answer is option (4).

→

→ II PdCl

2

→ (Ph

3

P)

3

RhCl

→ IV TiCl

4

Al(CH

3

)

3

Yes, arsenic can also form arsine (AsH ). It is an example of hydrides of group 15 elements.

3



Q. 20

Given below are two statements :

Statement I : Ferromagnetism is considered as an extreme form of paramagnetism.

Statement II : The number of unpaired electrons in a  ion  is the same as that

of a Nd  ion .

In the light of the above statements, choose the correct answer from the options given

below :

Option 1:

Statement I is false but Statement II is true

Option 2:

Both Statement I and Statement II are true

Option 3:

Both Statement I and Statement II are false

Option 4:

Statement I is true but Statement II is false

Correct Answer:

Statement I is true but Statement II is false

Solution:

Q. 21

Which one of the following reactions does, NOT give benzene as the product?

Antimony can form antimony pentoxide .

Hence, the correct answer is option (4).

(Sb

2

O

5

)

Cr

2+

(Z ⊆ 24)

3+

(Z = 60)

Ferromagnetism is considered an extreme form of paramagnetism. This is a true statement.

 and  have same unpaired electrons.

-  unpaired electrons

-  unpaired electrons 

So they do not have the same number of unpaired electrons . 

Hence, the correct answer is option (4).

Cr

2+

Nd

3+

Cr

2+

: [Ar]3 d

4

→ 4

Nd

3+

: [Xe]4f

3

→ 3



Option 1:

Option 2:

Option 3:

Option 4:

Solution:

Q. 22

How many products (including stereoisomers) are expected from monochlorination of the

following compound?

Option 1:

6

Option 2:

2

H−C = C−H

 red hot lron Tube 

−→

 at 873 K

1) BDC react with warm water Gives Phenol as product via loss of N₂ gas and replacement by H

2)

3) n -Hexane  at 

 This is aromatization, where -hexane gets converted to benzene under high temperature and

pressure with catalyst.

4) 

So the correct option is (1)

C

6

H

5

COONa + NaOH C

6

H

6

+Na

2

CO

3

Δ

−→

+Mo

2

O

3

773 K, 10 − 20 atm

→ n

3HC ≡ CH C

6

H

6

873 K,Fe

−→



Option 3:

�

Option 4:

�

Correct Answer:

6

Solution:

Q. 23

:KLFK�RI�WKH�IROORZLQJ�VWDWHPHQWV�DUH�WUXH"

$��8QOLNHO� �WKDW�KDV�D�YHU\�KLJK�PHOWLQJ�SRLQI��&V�KDV�D�YHU\�ORZ�PHOWLQJ�SRLQW�

%��2Q�3DXOLQJ�VFDOH��WKH�HOHFWURQHJDWLYLW\�YDOXHV�RI�1�DQG�&O�DUH�QRW�WKH�VDPH�

&�� ��DQG� �DUH�DOO�LVRHOHFWURQLF�VSHFLHV�

'��7KH�FRUUHFW�RUGHU�RI�WKH�íUVW�LRQL]DWLRQ�HQWKOSLHV�RI� ��DQG�6L�LV

�

(��7KH�DWRPLF�UDGLXV�RI�&V�LV�JUHDWHU�WKDQ�WKDW�RI�/L�DQG�5E��

&KRRVH�WKH�FRUUHFW�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ�EHORS\�

Option 1:

$��&�DQG�(�RQO\

Option 2:

��DQG�(�RQO\

Option 3:

&�DQG�(�RQO\

3URGXFW�,�DQG�,,,�KDYH�RQH�FKLUDO�FHQWUH��KHQFH�WKH\�JLYH� �WZR�RSWLFDO�LVRPHUV�DV�SURGXFWV�

7RWDO�SURGXFWV�

Hence, the correct answer is option (1).

(2

n

= 2

1

= 2)

= 2 + 1 + 2 + 1 = 6

Ga

Ar,K

⋆

Cl

−

, Ca

2+

S

2−

Na,Mg,Al

Si > Al > Mg > Na

A,B



Option 4:

C and D only

Correct Answer:

C and E only

Solution:

Q. 24

The standard heat of formation, in  of  is :

[Given : standard heat of formation of  ion , standard heat of

crystallisation of

, standard heat of formation of

Option 1:

+220.5

Option 2:

-128.5

Option 3:

-133.0

Option 4:

+133

Solution:

Ga (Gallium) indeed has low high melting point too - so not true

Cs (Caesium) has a very low melting point (about  ) 

In option C, all are isoelectronic ( , etc.).

Cs has a large atomic radius as atomic radius increases down the group.

Hence, the correct answer is option (3).

28.5

∘

C

Ar = 18e

−

, Cl

−

= 18e

−

kcal/mol Ba

2+

SO

2−

4

(aq) = −216kcal/mol

BaSO

4

( s) = −4.5kcal/mol

BaSO

4

( s)

5

= −349kcal/mol]

Given that 

Apply Hess’s Law, consider the following reaction:

ΔHf

∘

(BaSO

4

,  s) = −349kcal/mol

ΔHf

∘

(SO

4

2−

, aq) = −216kcal/mol

ΔHcryst

∘

(BaSO

4

) = −4.5kcal/mol



Q. 25

78 Sugar '  '

A. is found infoney.

B. is a keto sugar.

C. exists in and -anomeric forms.

D. is laevorotatory.

' X ' is :

(1) Sucrose

(2) D-Glucose

(3) D-Fructose

(4) Maltose

Option 1:

Sucrose

Option 2:

D-glucose

Option 3:

D-Fructose

Option 4:

Maltose

Correct Answer:

D-Fructose

Solution:

Enthalpy change for this reaction is the heat of crystallization:

Using Hess's law:

Rearranged to solve for  :

Hence the correct option is (B)

Ba

2+

(aq) + SO

2−

4

(aq)⟶ BaSO

4

(s)

ΔH

rxn

= ΔH

cryst

= −4.5kcal/mol

ΔH

f

(BaSO

4

) = ΔH

f

(Ba

2+

)+ΔH

f

(SO

2−

4

)+ΔH

cryst 

ΔH

f

(Ba

2+

)

ΔH

f

(Ba

2+

) = ΔH

f

(BaSO

4

) − ΔH

f

(SO

2−

4

)−ΔH

cryst

ΔH

f

(Ba

2+

) = (−349) − (−216) − (−4.5)

ΔH

f

(Ba

2+

) = −349 + 216 + 4.5

ΔH

f

(Ba

2+

) = −128.5kcal/mol

X

β



Q. 26

7RWDO�QXPEHU�RI�SRVVLEOH�LVRPHUV��ERWK�VWUXFWXUDO�DV�ZHOO�DV�VWHUHRLVRPHUV��RI�F\FOLF�HWKHUV

RI�PROHFXODU�IRUPXOD� �LV����������������������������

Option 1:

��

Option 2:

�

Option 3:

�

Option 4:

��

Correct Answer:

6

Solution:

'�)UXFWRVH

��)RXQG�LQ�KRQH\

��,W�LV�D�NHWR�VXJDU��D�NHWRVH�

�� �([LVWV�LQ� �DQG� �IRUPV��IXUDQRVH�IRUP�KDV�DQRPHULF�FDUERQ�

��,W�LV�ODHYRURWDWRU\���HYHQ�WKRXJK�LW
V�'�IUXFWRVH��LW�URWDWHV�OLJKW�WR�WKH�OHIW

Hence, the correct answer is option (3).

γ α β

C

4

H

8

O

7R�íQG�WKH�WRWDO�QXPEHU�RI�LVRPHUV��ERWK�VWUXFWXUDO�DQG�VWHUHRLVRPHUV��RI�F\FOLF�HWKHUV�ZLWK�WKH

PROHFXODU�IRUPXOD� ��ZH�FDQ�IROORZ�WKHVH�VWHSV�

6WHS����'HWHUPLQH�WKH�'HJUHH�RI�8QVDWXUDWLRQ��'28�

7KH�IRUPXOD�IRU�FDOFXODWLQJ�WKH�GHJUHH�RI�XQVDWXUDWLRQ��'28��LV�

:KHUH�

�� �QXPEHU�RI�FDUERQ�DWRPV

�� �QXPEHU�RI�K\GURJHQ�DWRPV

�� �QXPEHU�RI�QLWURJHQ�DWRPV��QRW�DSSOLFDEOH�KHUH�

��;� �QXPEHU�RI�KDORJHQV��QRW�DSSOLFDEOH�KHUH�

)RU� ��

��

��+� ��

C

4

H

8

O

DOU =

2C + 2 +N −H −X

2

C =

H =

N =

C

4

H

8

O

C = 4



Substituting the values:

This indicates that there is one degree of unsaturation, which suggests the presence of one ring.

Step 2: Identify Possible Cyclic Structures

Given that we have one degree of unsaturation, we can form cyclic ethers. We will consider both 3-

membered, 4-membered, and 5-membered rings.

3-Membered Ring (Epoxide)

- Structure 1: A 3-membered ring with one ethyl group (C₂H₅) and one oxygen atom.

- Chirality: This structure can have a chiral center, leading to one enantiomer.

4-Membered Ring (Butyrolactone)

- Structure 2: A 4-membered ring with one methyl group (CH₃) and one oxygen atom.

- Chirality: This structure can also have a chiral center, leading to one enantiomer.

5-Membered Ring (Tetrahydrofuran)

- Structure 3: A 5-membered ring with two methyl groups and one oxygen atom.

- Chirality: This structure does not have any chiral centers.

Step 3: Count the Isomers

1. 3-Membered Ring:

- 1 structure (chiral) + 1 enantiomer = 2 isomers

2. 4-Membered Ring:

- 1 structure (chiral) + 1 enantiomer = 2 isomers

- 1 achiral structure = 1 isomer

- Total = 2 + 1 = 3 isomers

3. 5-Membered Ring:

- 1 structure (achiral) = 1 isomer

−N = O

−X = 0

DOU =

2(4) + 2 + 0 − 8 − 0

2

=

8 + 2 − 8

2

=

2

2

= 1



Q. 27

)RU�WKH�UHDFWLRQ� ��WKH�EDFNZDUG�UHDFWLRQ�UDWH�FRQVWDQW�LV�KLJKHU�WKDQ�WKH

IRUZDUG�UHDFWLRQ�UDWH�FRQVWDQW�E\�D�IDFWRU�RI��������DW������.���>*LYHQ��

�IRU�WKH�UHDFWLRQ�DW������.�LV

Option 1:

�����

Option 2:

����

Option 3:

Option 4:

�����

Correct Answer:

0.033

Solution:

Step 4: Total Isomers

1RZ��ZH�VXP�DOO�WKH�LVRPHUV�

��)URP�WKH���PHPEHUHG�ULQJ���

��)URP�WKH���PHPEHUHG�ULQJ���

��)URP�WKH���PHPEHUHG�ULQJ���

7RWDO� ����������� b6 isomers

Final Answer

7KH�WRWDO�QXPEHU�RI�LVRPHUV��FRQVLGHULQJ�ERWK�VWUXFWXUDO�DQG�VWHUHRLVRPHUV��RI�F\FOLF�HWKHUV�ZLWK�WKH

PROHFXODU�IRUPXOD�&₄+₈2�LVb6�

Hence, the correct answer is option (2).

A(g)⇌ 2 B( g)

R = 0.0831 L atm mol

−1

( K

−1

 ] ]  K

p

2.077 × 10

5

:H�DUH�JLYHQ�WKH�UHDFWLRQ�

$QG�WROG�WKDW�

��5DWH�FRQVWDQW�RI�EDFNZDUG�UHDFWLRQ�LV������WLPHV�WKH�IRUZDUG�UDWH�FRQVWDQW�

��7HPSHUDWXUH�

��*DV�FRQVWDQW� �DWP�

:H�DUH�DVNHG�WR�íQG� �IRU�WKH�UHDFWLRQ�

A( g)⇌ 2 B( g)

k

backward 

= 2500 ⋅ k

forward 

T = 1000 K

R = 0.0831 L mol

−1

 K

−1

K

p



Q. 28

The ratio of the wavelengths of the light absorbed by a Hydrogen atom when it undergoes

 and  transitions, respectively, is

Option 1:

Option 2:

Option 3:

Option 4:

Solution:

Step 1: Use relationship between rate constants and equilibrium constant

For a reversible reaction, the equilibrium constant in terms of rate constants is:

Step 2: Convert  to 

For gas-phase reactions, the relation is:

Here:

- 

-  atm ctibu 

- 

- 

So:

Hence, the correct answer is option (4).

K

c

=

k

forward 

k

backward 

=

1

2500

K

c

K

p

K

p

= K

c

(RT )

Δn

Δn = 2 − 1 = 1

R = 0.0831 L mol

−1

 K

−1

T = 1000 K

K

c

=

1

2500

= 0.0004

K

p

= 0.0004 × (0.0831 × 1000)

1

= 0.0004 × 83.1 = 0.03324

n − 2 → n = 3 n = 4 → n = 6

1

4

1

36

1

16

1

9

Given that,

Transition A: 

Transition B: 

We have 

n = 2 → n = 3

n = 4 → n = 6



Q. 29

If the molar conductivity  of a  solution of a monobasic weak acid is

, its extent (degree) of dissociation will be [Assume

 and

Option 1:

0.215

Option 2:

0.115

Option 3:

0.125

Option 4:

0.225

Solution:

And since , we can write:

For  :

For  :

so the ratio is 

Hence the correct option is (1)

ΔE ∝ (

1

n

2

1

−

1

n

2

2

)

λ ∝

1

ΔE

λ

1

λ

2

=

ΔE

2

ΔE

1

n = 2 → 3

ΔE

1

∝ (

1

2

2

−

1

3

2

) = (

1

4

−

1

9

) =

5

36

n = 4 → 6

ΔE

2

∝ (

1

4

2

−

1

6

2

) = (

1

16

−

1

36

) =

5

144

λ

1

λ

2

=

ΔE

2

ΔE

1

=

5

144

5

36

=

1

4

(Λ

m

) 0, 050 mol L

−1

90 S cm

2

 mol

−1

A

∘

+

= 349.6 S cm

2

 mol

−1

A

E

−

= 50.4Scm

2

 mol

−1

]

To calculate the degree of dissociation (  ) of the weak monobasic acid, we use the formula:α



Q. 30

5 moles of liquid  and 10 moles of liquid  make a solution having a vapour pressure of

70 torr. The vapour pressures of pure  and  are 63 torr and 78 torr respectively. Which

of the following is true regarding the described solution?

Option 1:

The solution has volume greater than the sum of individual volumes.

Option 2:

The solution shows positive deviation.

Option 3:

The solution shows negative deviation.

Option 4:

The solution is ideal.

Correct Answer:

The solution shows negative deviation.

Solution:

Given that

so put the value in 

Hence the correct option is (4)

α =

Λ

m

Λ

∘

m

Λ

m

= 90 S cm

2

 mol

−1

Λ

∘

m

= A

∘

+

+A

∘

−

= 349.6 + 50.4 = 400 S cm

2

 mol

−1

α =

Λ

m

Λ

∘

m

α =

90

400

= 0.225

X Y

X Y

We are given:

- Mole of 

- Mole of 

- Total moles 

X = 5

Y = 10

= 15



Q. 31

Among the following. choose the ones with an equal number of atoms,

A. 212 g of  (s) fuplar mass  g]

B. 248 g of  [molar mass 

C. 240 g of NaOH (s) \{molar mass 

D. 12 g of  [molarmass =2 g ]

E. 220 g of  (molar mass  ]

Choose the correct answer from the options given below

Option 1:

 B, D, anal E only

Option 2:

A, B, and C only

Option 3:

A, B, and D only

Option 4:

B, C, and D only

So:

- Mole fraction of 

- Mole fraction of 

Pure vapor pressures:

-  torr

-  torr

Observed vapor pressure of the solution  torr

Step 1: Calculate Expected Vapor Pressure (Ideal Solution)

Using Raoult's law for ideal solution:

Step 2: Compare with Given Vapor Pressure

- Expected (ideal): 73 torr

- Actual (given): 70 torr

- Actual < Ideal  Negative deviation

Hence, the correct answer is option (3).

X,χ

X

=

5

15

=

1

3

Y,χ

Y

=

10

15

=

2

3

P

0

X

= 63

P

0

Y

= 78

= 70

P

deal 

= χ

X

P

0

X

+ χ

Y

P

0

Y

= (

1

3

)(63) + (

2

3

)(78) = 21 + 52 = 73 torr 

⇒

Na

2

CO

3

= 106

Na

2

O(s) = 62 g]

= 40gl

H

2

( g)

CO

2

(8) = 44



Correct Answer:

A, B, and D only

Solution:

We need to calculate the total number of atoms in each option

so the formula 

Total atoms=Number of moles×(Atoms per molecule)×N

A. 212 g of Na₂CO₃ (Molar mass = 106 g/mol)

Moles = 212106=2\frac{212}{106} = 2106212 =2

Atoms per unit = 2 Na + 1 C + 3 O = 6 atoms

Total atoms = 2 × 6 = 12 atoms

B. 248 g of Na₂O (Molar mass = 62 g/mol)

Moles = 24862=4\frac{248}{62} = 462248 =4

Atoms per unit = 2 Na + 1 O = 3 atoms

Total atoms = 4 × 3 = 12 atoms

C. 240 g of NaOH (Molar mass = 40 g/mol)

Moles = 24040=6\frac{240}{40} = 640240 =6

Atoms per unit = 1 Na + 1 O + 1 H = 3 atoms

Total atoms = 6 × 3 = 18 atoms

D. 12 g of H₂ (Molar mass = 2 g/mol)

Moles = 122=6\frac{12}{2} = 6212 =6

Atoms per unit = 2 (H₂ molecule)

Total atoms = 6 × 2 = 12 atoms

E. 220 g of CO₂ (Molar mass = 44 g/mol)

Moles = 22044=5\frac{220}{44} = 544220 =5

Atoms per unit = 1 C + 2 O = 3 atoms

Total atoms = 5 × 3 = 15 atoms

Hence the correct option is (3) A, B, and D only

A



Q. 32

:KLFK�RI�WKH�IROORZLQJ�DUH�SDUDPDJQHWLF"

Option 1:

Option 2:

Option 3:

Option 4:

Solution:

Q. 33

b,I�WKH�KDOI�OLIH� �IRU�D�íUVW�RUGHU�UHDFWLRQ�LV���PLQXWH��WKHQ�WKH�WLPH�UHTXLUHG�IRU�

FRPSOHWLRQ�RI�WKH�UHDFWLRQ�LV�FORVHVW�WR��

Option 1:

���PLPXWHV

Option 2:

�bPLQXWHV

Option 3:

��PLQXWHV

Option 4:

��PLQXWHV

Correct Answer:

10 mimutes

Solution:

[NiCl

4

]

2−

Ni(CO)

4

[Ni(CN)

4

]

2−

[Ni(H

2

O)

6

]

2+

Complex Oxidation State of NiGeometry Ligand Type Magnetic Nature

A. [NiCl₄]²⁻ 1Lt⁺���G⁸� 7HWUDKHGUDO :HDN�íHOG��&O⁻� b3DUDPDJQHWLF

B. Ni(CO)₄ 1L⁰���G⁸�Vt� 7HWUDKHGUDO 6WURQJ�íHOG��&2� b'LDPDJQHWLF

C. [Ni(CN)₄]²⁻ 1Lt⁺���G⁸� 6TXDUH�SODQDU6WURQJ�íHOG��&1⁻� b'LDPDJQHWLF

D. [Ni(H₂O)₆]²⁺1Lt⁺���G⁸� 2FWDKHGUDO :HDN�íHOG��+₂2� 3DUDPDJQHWLF

E. Ni(PPh₃)₄ 1L⁰���G⁸�Vt� 7HWUDKHGUDO 0RGHUDWH�íHOG��33K₃�b3DUDPDJQHWLF

+HQFH�WKH�FRUUHFW�RSWLRQ�LV����

(t

1/2

) 99.9%



Q. 34

$PRQJ�WKH�JLYHQ�FRPSRXQGV�,Ë,,,��WKH�FRUUHFW�RUGHU�RI�ERQG�GLVVRFLDWLRQ�HQHUJ\�RI�WKH�&Ë+

ERQG�PDUNHG�ZLWK�Í
Î�LV�

Option 1:

b,,� �,,,� �,

Option 2:

,,� �,� �,,,

Option 3:

,� �,,� �,,,

Option 4:

,,,� �,,� �,

Solution:

Q. 35

'DOWRQ
V�$WRPLF�WKHRU\�FRXOG�QRW�H[SODLQ�ZKLFK�RI�WKH�IROORZLQJ"b

)RU�íUVW�RUGHU�UHDFWLRQ�

�IRU� �FRPSOHWLRQ��PRUH�DFFXUDWHO\�� ��

$OVR�KDOI�OLIH�IRU�D�íUVW�RUGHU�LV�JLYHQ�E\�

Hence, the correct answer is option (1).

t =

6.9

k

∼ 99.9% t =

6.91

k

t

1/2

=

0.693

k

⇒ k =

0.693

1

= 0.693 ⇒ t =

6.91

0.693

≈ 10 min

> >

> >

> >

> >

%RQG�'LVVRFLDWLRQ�(QHUJ\�LV�WKH�HQHUJ\�QHHGHG�WR�EUHDN�D�ERQG�b/RZHU�%'(�PHDQV�WKH�UHVXOWLQJ�UDGLFDO

LV�PRUH�VWDEOH�

6R�WKHb2UGHU�RI�6WDELOLW\��DQG�KHQFH�LQYHUVH�%'(��LVb%HQ]\OLF�!�$OO\OLF�!�0HWK\O

+HQFH�WKH�FRUUHFW�DQVZHU�LV����



Option 1:

/DZ�RI�JDVHRXV�YROXPH

Option 2:

/DZ�RI�FRQVHUYDWLRQ�RI�PDVV

Option 3:

/DZ�RI�FRQVWDQW�SURSRUWLRQ

Option 4:

/DZ�RI�PXOWLSOH�SURSRUWLRQ

Correct Answer:

Law of gaseous volume

Solution:

.H\�3RVWXODWHV�RI�'DOWRQ
V�$WRPLF�7KHRU\�

���$OO�PDWWHU�LV�FRPSRVHG�RI�DWRPV��$WRPV�DUH�WKH�IXQGDPHQWDO��LQGLYLVLEOH�EXLOGLQJ�EORFNV�RI�DOO

VXEVWDQFHV�

���$WRPV�RI�D�JLYHQ�HOHPHQW�DUH�LGHQWLFDO��$OO�DWRPV�RI�WKH�VDPH�HOHPHQW�KDYH�WKH�VDPH�SURSHUWLHV�

LQFOXGLQJ�PDVV�DQG�VL]H�

���$WRPV�RI�GLìHUHQW�HOHPHQWV�GLìHU��$WRPV�RI�GLìHUHQW�HOHPHQWV�KDYH�GLìHUHQW�PDVVHV�DQG�SURSHUWLHV�

���$WRPV�FRPELQH�LQ�ZKROH�QXPEHU�UDWLRV��$WRPV�RI�GLìHUHQW�HOHPHQWV�FRPELQH�WR�IRUP�FRPSRXQGV�LQ

VLPSOH��ZKROH�QXPEHU�UDWLRV�

���$WRPV�DUH�QHLWKHU�FUHDWHG�QRU�GHVWUR\HG��,Q�FKHPLFDO�UHDFWLRQV��DWRPV�DUH�UHDUUDQJHG��FRPELQHG��RU

VHSDUDWHG��EXW�QRW�FUHDWHG�RU�GHVWUR\HG�

'DOWRQ
V�$WRPLF�7KHRU\�GRHV�QRW�H[SODLQb/DZ�RI�JDVHRXV�YROXPH�b

Hence, the correct answer is option (1).



Q. 36

0DWFK�/LVW�,�ZLWK�/LVW�,,�

/LVW�,

�1DPH�RI

9LWDPLQ�

$��9LWDPLQ�

%��9LWDPLQ�'

&��9LWDPLQ�

'��9LWDPLQ�

/LVW�,,

�'HíFLHQF\

GLVHDVH�

,��&KHLORVLV

,,��&RQYXOVLRQV

,,,��5LFNHWV

,9��3HUQLFLRXV�DQDHPLD

&KRRVH�WKH�FRUUHFW�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ�EHORZ��

Option 1:

$�,9��%�,,,��&�,,��'�,

Option 2:

$�,��%�,,,��&�,,��'�,9

Option 3:

$�,9��%�,,,��&�,��'�,,

Option 4:

$�,,��%�,,,��&�,��'�,9

Correct Answer:

A-IV, B-III, C-I, D-II

Solution:

B

12

B

2

B

6

9LWDPLQ� �b&KHLORVLV

9LWDPLQ� �3HUQLFLRXV�DQDHPLD

9LWDPLQ�'� �b5LFNHWV

9LWDPLQ� �&RQYXOVLRQV

Hence, the correct answer is option (3).

B

2

→

B

12

→

→

B

6

→



Q. 37

7KH�FRUUHFW�RUGHU�RI�GHFUHDVLQJ�EDVLF�VWUHQJWK�RI�WKH�JLYHQ�DPLQHV�LV��

Option 1:

EHQ]HQDPLQH� �HWKDQDPLQH� �1��PHWK\ODQLOLQH� �HWK\OHWKDQDPLQH

Option 2:

1��PHWK\ODQLOLQH� �EHUL]HQDPLQH� �HWKDQDPLQH� �HWK\O¬WKDQDPLQH

Option 3:

1�HWK\OHWKDQDPLQH� �HWKDQDPLQH� �EHQ]HQDPLQH� �PHWK\ODQLOLQH

Option 4:

1��HWK\OHWKDQDPLQH� �HWKDQDPLQH� �1��PHWK\ODQLOLQH� �EHQ]HQDPLQH

Correct Answer:

N-ethylethanamine  ethanamine  benzenamine -methylaniline

Solution:

Q. 38

7KH�FRUUHFW�RUGHU�RI�WKH�ZDYHOHQJWK�RI�OLJKW�DEVRUEHG�E\�WKH�IROORZLQJ�FRPSOH[HV�LV�

$��

%��

&��

'��

&KRRVH�WKH�FRUUHFW�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ�EHORZ�

> > > N

> > > N

> > > N

> > >

> > > N

$OLSKDWLF�DPLQHV�DUH�JHQHUDOO\�PRUH�EDVLF�WKDQ�DURPDWLF�DPLQHV�

,Q�DURPDWLF�DPLQHV�OLNH�DQLOLQH�DQG�1�PHWK\ODQLOLQH��WKH�ORQH�SDLU�RQ�QLWURJHQ�LV�GHORFDOL]HG�LQWR�WKH

DURPDWLF�ULQJ�ZKLFK�UHGXFHV�LWVbDYDLODELOLW\�IRU�SURWRQDWLRQ�

6HFRQGDU\�DOLSKDWLF�DPLQHV�OLNH�1�HWK\OHWKDQDPLQH�DUH�PRUH�EDVLF�WKDQ�SULPDU\�RQHV�OLNH�HWKDQDPLQH

GXH�WR�WKH��O�HìHFW�RI�WKH�DON\O�JURXSV��7KH�KLJKHU�WKH��,��WKH�KLJKHU�ZLOO�EH�WKH�EDVLFLW\�

$PRQJ�DURPDWLF�DPLQHV��DQLOLQH�LV�PRUH�EDVLF�WKDQ�1�PHWK\ODQLOLQH�EHFDXVH�PHWK\O�VXEVWLWXWLRQ�RQ

QLWURJHQ�LQFUHDVHV�GHORFDOL]DWLRQ�RI�WKH�ORQH�SDLU�LQWR�WKH�ULQJ��PDNLQJ�LW�OHVV�DYDLODEOH�IRU�ERQGLQJ�ZLWK�D

SURWRQ�

Hence, the correct answer is option (3).

[Co(NH

3

)

6

]

3

[Co(CN)

6

]

3−

[Cu(H

2

O)

4

]

2

[Ti(H

2

O)

6

]

3+



Option 1:

�'� �%

Option 2:

Option 3:

��%� �$� �'� �&

Option 4:

Solution:

Q. 39

:KLFK�RI�WKH�IROORZLQJ�GRHV�QRW�GHFRORUL]H�EURPLQH�ZDWHU"

Option 1:

C < A < <

B < D < A < C

< < <

C < D < A < B

*LYHQ�&RPSOH[HV�

$�� ��OLJDQG� �PRGHUDWH�íHOG

%�� ��OLJDQG� �VWURQJ�íHOG� �VKRUWHVW� �DEVRUEHG�

&�� ��OLJDQG� �ZHDN�íHOG

'�� ��OLJDQG� �ZHDN�íHOG��EXW� �LV� ��FDXVHV�D�G�G�WUDQVLWLRQ�DW

PRGHUDWH�

6R�WKH�RUGHU�RI�FU\VWDO�íHOG�VWUHQJWK�LVb

%� �ZLWK�

+HQFH��WKH�FRUUHFW�DQVZHU�LV����

[Co(NH

3

)

6

]

3+

→ Co

3+

= NH

3

→

[Co(CN)

6

]

3−

→ Co

3+

= CN

−

→ (→ λ )

[Cu(H

2

O)

4

]

2+

→ Cu

2+

= H

2

O →

[Ti(H

2

O)

6

]

3+

→ Ti

3+

= H

2

O → Ti

3+

3 d

1

λ

(CN

−

) > A(NH

3

) > D (H

2

O) > C (H

2

O Cu

2+

)



Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

Bromine water is decolorized by compounds with double bonds (like alkenes or activated benzene rings).



Q. 40

Match List I with List II

List I (Mixture) List II (Method of Separation)

A. CHCl + CHNH I. Distillation under reduced pressure

B. Crude oil in petroleum industry II. Steam distillation

C. Glycerol from spent-lye III. Fractional distillation

D. Aniline + water IV. Simple distillation

Option 1:

A – II, B – IV, C – I, D – III

Option 2:

A – IV, B – III, C – II, D – I

Option 3:

A – IV, B – III, C – I, D – II

Option 4:

A – III, B – IV, C – I, D – II

Solution:

Aniline undergoes electrophilic substitution, not addition, and still decolorizes bromine water due to

activation by  group.

But among the given options, only cyclohexane will not decolorize the bromine water since it does not

have double bonds .

Hence, the correct answer is option (2).

−NH

2

A. CHCl₃ + C₆H₅NH₂ (aniline)

These are immiscible liquids, separated using steam distillation

→ Match: II

B. Crude oil in petroleum industry

Crude oil is a complex mixture of hydrocarbons separated by fractional distillation

→ Match: III

C. Glycerol from spent lye (soap industry)

Glycerol is separated using distillation under reduced pressure because it's temperature-sensitive

→ Match: I



Q. 41

:KLFK�RQH�RI�WKH�IROORZLQJ�FRPSRXQGV�FDQQ�H[LVW�DV�FLV�WUDQV�LVRPHUV"

Option 1:

����'LPHWK\OLF\FORKH[DQH

Option 2:

3HQW���HQH

Option 3:

���0HWK\OKH[���HQH

Option 4:

����'LPHWK\OH\FORSWRSSDQH

Solution:

Q. 42

���3KRVSKRULF�DFLG�LRQL]HV�LQ�WKUHH�VWHSV�ZLWK�WKHLU�LRQL]DWLRQ�FRQVWDQW�YDOXHV�

DQG� ��UHVSHFWLYHO\��ZKLOH�.�LV�WKH�RYHUDOO�LRQL]DWLRQ�FRQVWDQW��:KLFK�RI�WKH�IROORZLQJ

VWDWHPHQWV�DUH�WUXH"

$��

%�� LV�D�VWURQJHU�DFLG�WKDQ� �DQG� �

F��

'��

&KRRVH�WKH�FRUUHFW�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ�EHORZ�

Option 1:

$��%�DQG�&�RQO\

'��$OFRKRO���:DWHU��PLVFLEOH�OLTXLGV�ZLWK�GLìHUHQW�ERLOLQJ�SRLQWV�

7KHVH�DUH�VHSDUDWHG�E\�VLPSOH�GLVWLOODWLRQ

→�0DWFK��,9

KHQFH�WKH�FRUUHFW�RSWLRQ�LVb����$�Ë�,,��%�Ë�,,,��&�Ë�,��'�Ë�,9

����'LPHWK\OF\FORKH[DQHbFDQ�H[LVW�DV�FLV�DQG�WUDQV�IRUPV�GXH�WR�UHVWULFWHG�URWDWLRQ�LQ�WKH�F\FORKH[DQH

ULQJ�

+HQFH��WKH�FRUUHFW�DQVZHU�LV����

K

a

1

,  K

a

2

K

a

3

logK= logK

a

1

+ logK

a

2

+ logK

a

3

H

3

PO

−

4

H

2

PO

−

4

HPO

2−

4

K

u

1

> K

a

2

> K

a

3

K

a

1

xlongequal′′ =

K

a

3

+K

a

2

2



Option 2:

$�DQG�%�RQO\

Option 3:

$�DQG�&�RQO\

Option 4:

%��&�DQG�'�RQO\

Correct Answer:

A, B and C only

Solution:

Q. 43

0DWFK�/LVW�,�ZLWK�/LVW�,,

/LVW�,

�,RQ�

$��

%��

&��

'��

/LVW�,,

�*URXS�1XPEHU

LQ�&DWLRQ�$QDO\VLV�

,��*URXS��

,,��*URXS�,,,

,,,��*URXS�,9

,9��*URXS�9,

&KRRVH�WKH�FRUUHFW�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ�EHORZ��

�LV�D�VWURQJHU�DFLG�WKDQ� DQG� �GXH�WR�VXFFHVVLYH�ORVV�RI�SURWRQV�EHLQJ�PRUH

GLïFXOW�

���VR�WKLV�LV�DOVR�WUXH

bLRQLVDWLRQ�FRQVWDQW�YDULHV�LQ�WKH�RUGHU�.D��!�.D��!�.D�

Hence, the correct answer is option (1).

H

3

PO

4

H

2

PO

4

−

HPO

4

2−

K = K

a

1 ×K

a

2 ×K

a

3 ⇒ logK = logK

a

1 + logK

a

2 + logK

a

3

Co

2

E

Mg

2

Pb

2+

Al

3+l



Option 1:

b$�,,,��%�,,��&�,��'�,9

Option 2:

b$�,,,��%�,9��&�,,��'�,

Option 3:

$�,,,��%�,9��&�,��'�,,

Option 4:

$�,,,�%�,,��&�,9��'�,

Correct Answer:

A-III, B-IV, C-I, D-II

Solution:

Q. 44

*LYHQ�EHORZ�DUH�WZR�VWDWHPHQWV��

6WDWHPHQW�����%HQ]HQHGLD]RQLXP�VDOW�LV�SUHSDUHG�E\�WKH�UHDFWLRQ�RI�DQLOLQH�ZLWK�QLWURXV�DFLG

DW� ��,W�GHFRPSRVHV�HDVLO\�LQ�WKH�GU\�VWDWH�

6WDWHPHQW�,,��,QVHUWLRQ�RI�LRGLQH�LQWR�WKH�EHQ]HQH�ULQJ�LV�GLïFXOW��DQG�KHQFH�LRGREHQ]HQH�LV

SUHSDUHG�WKURXJK�WKH�UHDFWLRQ�RI�EHQ]HQHGLD]RQLXP�VDOW�ZLWK�.,�

,Q�WKH�OLJKW�RI�WKH�DERYH�VWDWHPHQWV��FKRRVH�WKH�PRVW�DSSURSULDWH�DQVZHU�IURP�WKH�RSWLRQV

JLYHQ�EHORZ��

Hence, the correct answer is option (3).

273 − 278 K



Option 1:

6WDWHPHQW�,�LV�LQFRUUHFW�EXW�6WDWHPHQW�,,�LV�FRUUHFW

Option 2:

%RWK�6WDWHPHQW�,�DQG�6WDWHPHQW�,,�DUHbFRUUHFW

Option 3:

%RWK�6WDWHPHQW���DQG�6WDWHPHQW�,,�DUH�LQFRUUHFW

Option 4:

6WDWHPHQW�,�LV�FRUUHFW�EXW�6WDWHPHQW�,,�LV�LQFRUUHFW

Correct Answer:

Statement I is incorrect but Statement II is correct

Solution:

Q. 45

7KH�PDMRU�SURGXFW�RI�WKH�IROORZLQJ�UHDFWLRQbLV��

,QVHUWLRQ�RI�LRGLQH�LQWR�WKH�EHQ]HQH�ULQJ�LV�LQGHHG�GLïFXOW��6R�LRGREHQ]HQH�LV�SUHSDUHG�YLD�D�6DQGPH\HU�

W\SH�UHDFWLRQ�IURP�GLD]RQLXP�VDOW�XVLQJ�.,�

%HQ]HQHGLD]RQLXP�VDOW�LV�SUHSDUHG�DW����Ë����.��7KLV�WHPSHUDWXUH�UDQJH���Ë�r&��LV�XVHG�WR�VWDELOL]H�WKH

GLD]RQLXP�LRQ�GXULQJ�LWV�IRUPDWLRQ��DV�KLJKHU�WHPSHUDWXUHV�FDQ�OHDG�WR�LWV�GHFRPSRVLWLRQ��,W�GRHV�QRW

GHFRPSRVH�HDVLO\�LQ�WKH�GU\�VWDWH�

Hence, the correct answer is option (1).



Option 1:

Option 2:

Option 3:

Option 4:

Solution:

Biology

Q. 1  In the above represented plaamd an alien piece of DNA is inserted af Ecoli site. Which of the
following strategies vill be chosen to select the recombinant colonies!

Option 1:

Blue color colonies grown on ampicillin plates can be selected

We are given a compound with both a ketone and a cyano (–CN) group, and it is treated with excess

CH₃MgBr (a Grignard reagent), followed by acidic hydrolysis (H₃O⁺).

Grignard + Ketone → Tertiary alcohol

Grignard + Nitrile → Imine salt → on hydrolysis → Ketone

 hydrolysis 

It shows two tertiary alcohols and two CH₃ groups on each alcohol carbon.

Hence the correct option is (4)

Ph − CO−CH

2

−CH

2

−CN+CH

3

MgBr → Ph − C (CH

3

)(OH) − CH

2

−CH

2

−CN

−CN+CH

3

MgBr → −C = NMgBr → → −COCH

3



Option 2:

Using ampicillin tetracycon containing medium plate

Option 3:

Blue color colongs will be selected.

Option 4:

White color collies will be selected

Correct Answer:

White color collies will be selected

Solution:

Q. 2  The protein portion of an enzyme is called:

Option 1:

Prosthetic group

Option 2:

Cofactor

Option 3:

Coenzyme

Option 4:

Apoenzyme

Correct Answer:

Apoenzyme

Solution:

In plasmids like pUC19, the lacZ gene is used for blue-white screening. When foreign DNA is inserted into
the lacZ region, the gene becomes disrupted, preventing the production of β-galactosidase. As a result,
colonies with recombinant DNA appear white because X-gal cannot be cleaved, while non-recombinant
colonies, which still have an intact lacZ gene, turn blue. Therefore, to select recombinant colonies, white
color colonies should be chosen. 

Hence, the correct answer is option 4.

Apoenzyme is the protein portion of an enzyme that is inactive on its own.

It requires a non-protein component (cofactor or coenzyme) to become an active enzyme, called a

holoenzyme.



Q. 3

Given below are two statements:

Statement I: The primary source of energy in an ecosystem is solar energy.

Statement II: The rate of production of organic matter during photosynthesis in an

ecosystem is called net primary productivity (NPP).

In the light of the above statements, choose the most appropriate answer from the options

given below:

Option 1:

Statement I is incorrect but statement II is correct

Option 2:

Both statement I and statement II are correct

Option 3:

 Both statement I and statement II are incorrect

Option 4:

Statement I is correct but statement II is incorrect

Correct Answer:

Both statement I and statement II are correct

Solution:

Let’s look at the other options:

(1) Prosthetic group – A tightly bound, non-protein part of an enzyme (often organic) essential for

activity.

(2) Cofactor – A general term for non-protein helpers, can be metal ions or organic molecules.

(3) Coenzyme – A loosely bound organic cofactor, often derived from vitamins.

Hence, the correct answer is option (4): Apoenzyme.

Solar energy is the ultimate source of energy for all ecosystems. It is captured by autotrophs (producers)

through photosynthesis. Also, net primary productivity (NPP) is the rate at which producers store energy

in the form of organic matter after using some for respiration. Thus, both statements are factually

correct.

Hence, the correct answer is Option (2) Both statement I and statement II are correct



Q. 4

*LYHQ�EHORZ�DUH�WZR�VWDWHPHQWV��2QH�LV

ODEHOOHG�DV�$VVHUWLRQ��$��DQG�WKH�RWKHU�LV

ODEHOOHG�DV�5HDVRQ��5��

$VVHUWLRQ��$����$�W\SLFDO�XQIHUWLOLVHG�

DQJLRVSHUP�HPEU\R�VDF�DW�PDWXULW\�LV��

QXFOHDWH�DQG���FHOOHG�

5HDVRQ��5���7KH�HJJ�DSSDUDWXV�KDV���SRODU

QXFOHL�

,Q�WKH�OLJKW�RI�WKH�DERYH�VWDWHPHQWV��FKRRVH�WKH

FRUUHFW�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ�EHORZ�

Option 1:

$�LV�IDOVH�EXW�5�LV�WUXH

Option 2:

%RWK�$�DQG�5�DUH�WUXH�DQG�5�LV�WKH�FRUUHFW

H[SODQDWLRQ�RI�$�

Option 3:

%RWK�$�DQG�5�DUH�WUXH�EXW�5�LV�127�WKH

FRUUHFW�H[SODQDWLRQ�RI�$

Option 4:

$�LV�WUXH�EXW�5�LV�IDOVH

Solution:

Q. 5

1HRSODVWLF�FKDUDFWHULVWLFV�RI�FHOOV�UHIHU�WR�

$��$�PDVV�RI�SUROLIHUDWLQJ�FHOO

%��5DSLG�JURZWK�RI�FHOOV

&��,QYDVLRQ�DQG�GDPDJH�WR�WKH�VXUURXQGLQJ�WLVVXH

'��7KRVH�FRQíQHG�WR�RULJLQDO�ORFDWLRQ

&KRRVH�WKH�FRUUHFW�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ�EHORZ�

7KH�DQJLRVSHUP�HPEU\R�VDF�DW�PDWXULW\�KDV���QXFOHL�DQG���FHOOV�Ì�WKLV�LV�WUXH�

%XW��WKH�HJJ�DSSDUDWXV�KDV���HJJ�����V\QHUJLGV��QRW�SRODU�QXFOHL�

7KH���SRODU�QXFOHL�DUH�SUHVHQW�LQ�WKH�FHQWUDO�FHOO��QRW�LQ�WKH�HJJ�DSSDUDWXV�

+HQFH��FRUUHFW�RSWLRQ�LV����



Option 1:

%��&��'�RQO\

Option 2:

$��%�RQO\

Option 3:

$��%��&�RQO\

Option 4:

$��%��'�RQO\

6ROXWLRQ�

4���

:KLFK�RQH�RI�WKH�IROORZLQJ�LV�WKH�FKDUDFWHULVWLF�IHDWXUH�RI�J\PQRVSHUPV"

Option 1:

*\PQRVSHUPV�KDYH�îRZHUV�IRU�UHSURGXFWLRQ�

Option 2:

b6HHGV�DUH�HQFORVHG�LQ�IUXLWV�

Option 3:

6HHGV�DUH�QDNHG�

([SODQDWLRQ�

$��$�PDVV�RI�SUROLIHUDWLQJ�FHOOV�Ëb1HRSODVLD�UHIHUV�WR�DEQRUPDO�PDVV�RI�WLVVXH�GXH�WR�H[FHVVLYH

SUROLIHUDWLRQ�

%��5DSLG�JURZWK�RI�FHOOV�Ëb8QFRQWUROOHG�DQG�UDSLG�FHOO�GLYLVLRQ�LV�D�KDOOPDUN�RI�QHRSODVLD�

&��,QYDVLRQ�DQG�GDPDJH�WR�VXUURXQGLQJ�WLVVXH�Ë�(VSHFLDOO\�LQ�PDOLJQDQW�QHRSODVPV��ZKLFK�LQYDGH

QHDUE\�WLVVXHV�

'��7KRVH�FRQíQHG�WR�RULJLQDO�ORFDWLRQ�Ëb7KLV�UHIHUV�WR�EHQLJQ�WXPRUV��QRW�D�JHQHUDO�IHDWXUH�RI�DOO

QHRSODVWLF�FHOOV�

+HQFH��WKH�FRUUHFW�DQVZHU�LV��2SWLRQ���Ë�$��%��&�RQO\�



Option 4:

6HHGV�DUH�DEVHQW�

Correct Answer:

Seeds are naked.

6ROXWLRQ�

4���

b0DWFK�/LVW���,�ZLWK�/LVW���,,

/LVW���,b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b/LVW���,,

b,��3DUV�LQWHUPHGLDb�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�bb$��3URJHVWHURQH

b,,��2YDU\b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�bb%��5HOD[LQ

b,,,��$GUHQDO�PHGXOODb�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�&��0HODQRF\WH�VWLPXODWLQJ

KRUPRQHb�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�bb

b,9��&RUSXV�OXWHXPb�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�b�bb'��&DWHFKRODPLQHV

Option 1:

A-III, B-II, C-IV, D-I

Option 2:

A-IV, B-II, C-I, D-III

Option 3:

A-IV, B-II, C-III, D-I

Option 4:

 A-II, B-IV, C-I, D-III

6ROXWLRQ�

*\PQRVSHUPV�DUH�VHHG�SURGXFLQJ�SODQWV�EXW�GR�QRW�IRUP�IUXLWV��7KHLU�VHHGV�DUH�QDNHG��PHDQLQJ�WKH\

DUH�QRW�HQFORVHG�ZLWKLQ�D�IUXLW��XQOLNH�DQJLRVSHUPV��7KH\�DOVR�ODFN�îRZHUV�DQG�UHSURGXFH�XVLQJ

FRQHV��+HQFH��WKH�GHíQLQJ�IHDWXUH�RI�J\PQRVSHUPV�LV�WKH�SUHVHQFH�RI�QDNHG�VHHGV�

&RUUHFW�$QVZHU������6HHGV�DUH�QDNHG�

$��3URJHVWHURQH�

3URJHVWHURQH�LV�D�KRUPRQH�SURGXFHG�E\�WKH�&RUSXV�OXWHXP��,9��LQ�IHPDOHV�DIWHU�RYXODWLRQ��,W�KHOSV�LQ

PDLQWDLQLQJ�WKH�XWHULQH�OLQLQJ�IRU�SUHJQDQF\�

%��5HOD[LQ�

5HOD[LQ�LV�D�KRUPRQH�SURGXFHG�E\�WKH�2YDU\��,,��GXULQJ�SUHJQDQF\��,W�KHOSV�LQ�UHOD[LQJ�WKH�SHOYLF

OLJDPHQWV�DQG�VRIWHQLQJ�WKH�FHUYL[�LQ�SUHSDUDWLRQ�IRU�FKLOGELUWK�



Q. 8

:KLFK�FKURPRVRPH�LQ�WKH�KXPDQ�JHQRPH�KDV�WKH�KLJKHVW�QXPEHU�RI�JHQHV"

2SWLRQ����&KURPRVRPH���

2SWLRQ����&KURPRVRPH�;

2SWLRQ����&KURPRVRPH�<<<

2SWLRQ����&KURPRVRPH��

Option 1:

&KURPRVRPH���

Option 2:

&KURPRVRPH�;

Option 3:

&KURPRVRPH�<<<

Option 4:

&KURPRVRPH��

Correct Answer:

Chromosome 1

Solution:

Q. 9 Which of the following statements about RuBisCO is true?

C. Melanocyte-stimulating hormone (MSH):

06+�LV�SURGXFHG�E\�WKH�3DUV�LQWHUPHGLD��,��RI�WKH�SLWXLWDU\�JODQG��,W�UHJXODWHV�WKH�SURGXFWLRQ�RI�PHODQLQ�

DìHFWLQJ�VNLQ�SLJPHQWDWLRQ�

D. Catecholamines:

&DWHFKRODPLQHV��LQFOXGLQJ�DGUHQDOLQH�DQG�QRUDGUHQDOLQH��DUH�SURGXFHG�E\�WKH�$GUHQDO�PHGXOOD��,,,��DQG

DUH�LQYROYHG�LQ�WKH�ERG\ÎV�UHVSRQVH�WR�VWUHVV��LQFUHDVLQJ�KHDUW�UDWH�DQG�EORRG�SUHVVXUH�

Hence, the correct matching is option (2): A-IV, B-II, C-I, D-III.

$FFRUGLQJ�WR�WKH�+XPDQ�*HQRPH�3URMHFW��+*3���Chromosome 1�LV�WKH�largest human chromosome

DQG�FRQWDLQV�WKH�highest number of genes��ZLWK�RYHU�2,000 functional genes�

,Q�FRQWUDVW��Chromosome Y�KDV�WKH�IHZHVW�JHQHV��DERXW���Ë������DQG�Chromosome X�KDV�IHZHU�WKDQ

&KURPRVRPH���

Hence, the correct answer is option 4) Chromosome 1



Option 1:

 It catalyzes the carboxylation of RuBP.

Option 2:

It is active only in the dark.

Option 3:

 It has higher affinity for oxygen than carbon dioxide.

Option 4:

It is an enzyme involved in the photolysis of water.

Correct Answer:

 It catalyzes the carboxylation of RuBP.

Solution:

Q. 10

����


The first menstruation is called :

Option 1:

Ovulation

Option (1) is correct:

5X%LV&2��5LEXORVH�ELVSKRVSKDWH�FDUER[\ODVH�R[\JHQDVH��LV�WKH�NH\�HQ]\PH�LQYROYHG�LQ�WKH�FDOYLQ�F\FOH

�GDUN�UHDFWLRQ��RI�SKRWRV\QWKHVLV��,W�FDWDO\]HV�WKH�FDUER[\ODWLRQ�RI�ULEXORVH�ELVSKRVSKDWH��5X%3���í[LQJ

FDUERQ�GLR[LGH��&2₂��WR�5X%3�DQG�IRUPLQJ�WZR�PROHFXOHV�RI���SKRVSKRJO\FHUDWH����3*$���7KLV�LV�WKH�íUVW

VWHS�LQ�FDUERQ�í[DWLRQ�GXULQJ�SKRWRV\QWKHVLV�

Option (2) is incorrect:

5X%LV&2�LV�QRW�RQO\�DFWLYH�LQ�WKH�GDUN��,W�LV�LQYROYHG�LQ�WKH�&DOYLQ�F\FOH��ZKLFK�RFFXUV�LQ�WKH�VWURPD�RI

FKORURSODVWV�DQG�LV�LQGHSHQGHQW�RI�OLJKW��WKRXJK�LW�LQGLUHFWO\�GHSHQGV�RQ�WKH�SURGXFWV�RI�OLJKW�UHDFWLRQV

�$73�DQG�1$'3+��

Option (3) is incorrect:

5X%LV&2�KDV�D�KLJKHU�DïQLW\�IRU�FDUERQ�GLR[LGH��&2₂��WKDQ�IRU�R[\JHQ��2₂���+RZHYHU��LW�FDQ�DOVR�ELQG�WR
R[\JHQ��OHDGLQJ�WR�SKRWRUHVSLUDWLRQ��EXW�LWV�DïQLW\�IRU�&2₂�LV�JUHDWHU�XQGHU�QRUPDO�FRQGLWLRQV�

Option (4) is incorrect:

5X%LV&2�LV�QRW�LQYROYHG�LQ�WKH�SKRWRO\VLV�RI�ZDWHU��7KH�SKRWRO\VLV�RI�ZDWHU�LV�FDUULHG�RXW�E\�DQRWKHU

HQ]\PH��ZDWHU�VSOLWWLQJ�FRPSOH[��SDUW�RI�3KRWRV\VWHP�,,���ZKLFK�KHOSV�UHOHDVH�R[\JHQ�LQ�WKH�OLJKW�

GHSHQGHQW�UHDFWLRQV�

Hence, the correct answer is option (1): It catalyzes the carboxylation of RuBP.



Option 2:

 Menopause

Option 3:

Menarche

Option 4:

Diapause

Solution:

Q. 11

Which of the following genetically engineered organisms was used by Eli Lilly to prepare

human insulin? 

Option 1:

Phage

Option 2:

Bacterium

Option 3:

Yeast

Option 4:

Virus

Correct Answer:

Bacterium

Solution:

Menarche refers to the first menstruation of a girl, symbolizing the beginning of her
reproductive age. It typically takes place between 10 and 16 years of age, depending on
such factors as heredity, diet, and general health. This marks the initiation of the menstrual
cycle, in which the uterine lining periodically bleeds if conception fails to take place.

Hence, the Correct Option is  (3) Menarche



Q. 12

Given below are two statements : one is labelled as Assertion (A) and the
other is labelled as Reason ®.1

Assertion (A) : All verfebrates are chordates but all chordates are not
vertebrate.

Reason (R ): The members of subphylum vertebrata possess notochord
during the embryonic period, the notochord is replaced by a cartilaginous or
bony  vertebral column in adults.

In the light of the above statements, choose the correct answer from the
options given below:

Option 1:

(1)  A is false but R is true

Option 2:

Both A and R are true and A is the correct explanation of R

Option 3:

Both A  and R  are true but  A is not the correct explanation of R

Option 4:

A  is true but R is false

Solution:

(OL�/LOO\��DQ�$PHULFDQ�FRPSDQ\��SUHSDUHG�WKH�íUVW�JHQHWLFDOO\�HQJLQHHUHG�KXPDQ�LQVXOLQ�XVLQJ

recombinant DNA technology��,Q�WKLV�PHWKRG��two DNA sequences�FRUUHVSRQGLQJ�WR�WKH�$�DQG�%

FKDLQV�RI�KXPDQ�LQVXOLQ�ZHUH�LQVHUWHG�LQWR�bacteria (E. coli)��7KHVH�EDFWHULD�WKHQ�SURGXFHG�WKH�LQVXOLQ

FKDLQV��ZKLFK�ZHUH�ODWHU�SXULíHG�DQG�FKHPLFDOO\�MRLQHG�WR�IRUP�DFWLYH�LQVXOLQ�

Hence, the correct answer is Option (2).

The Assertion (A) is true as all vertebrates are members of the phylum Chordata (they
constitute a subphylum of chordates), but all chordates are not vertebrates. Certain
chordates, such as urochordates (e.g., tunicates) and cephalochordates (e.g., Amphioxus),



Q. 13 What is the main function of the spindle fibers during mitosis?

Option 1:

To regulate cell growth

Option 2:

To separate the chromosomes

Option 3:

 To synthesize new DNA

Option 4:

To repair damaged DNA

Solution:

fail to develop a vertebral column.

The Reason (R) is also correct. In vertebrates, there is a notochord during embryonic
development, which subsequently gets replaced by a vertebral column (backbone) formed
of cartilage or bone in adults.

As the replacement of notochord by vertebral column is a characteristic feature
distinguishing vertebrates from other chordates, R is able to explain A correctly.

Hence, the right answer is option (2) Both A and R are true and R is the correct explanation
of A.

During mitosis, spindle fibers are responsible for attaching to the centromeres of
chromosomes and pulling the sister chromatids apart to opposite poles of the cell. This
ensures that each daughter cell receives an equal and accurate set of chromosomes.

Hence, the correct answer is Option (2).



Q. 14

0DWFK�List I�ZLWK�List II�

List I

$��$OIUHG�+HUVKH\�DQG�0DUWKD�&KDVH

%��(XFKURPDWLQ

&��)UHGHULFN�*ULïWK

'��+HWHURFKURPDWLQ

List II

,��6WUHSWRFRFFXV�SQHXPRQLDH

,,��'HQVHO\�SDFNHG�DQG�GDUN�VWDLQHG

,,,��/RRVHO\�SDFNHG�DQG�OLJKW�VWDLQHG

,9��'1$�DV�JHQHWLF�PDWHULDO�FRQíUPDWLRQ

Option 1:

$�,,,��%�,,��&�,9��'�,

Option 2:

b$�,,��%�,9��&�,��'�,,,

Option 3:

b$�,9��%�,,��&�,��'�,,,

Option 4:

b$�,9��%�,,,��&�,��'�,,

Correct Answer:

 A-IV, B-III, C-I, D-II

Solution:

$��$OIUHG�+HUVKH\�DQG�0DUWKD�&KDVH�→�,9��'1$�DV�JHQHWLF�PDWHULDO�FRQíUPDWLRQ

�8VHG�EDFWHULRSKDJH�H[SHULPHQWV�WR�SURYH�'1$�LV�WKH�JHQHWLF�PDWHULDO�

%��(XFKURPDWLQ�→�,,,��/RRVHO\�SDFNHG�DQG�OLJKW�VWDLQHG

�7UDQVFULSWLRQDOO\�DFWLYH�SDUW�RI�FKURPDWLQ�

&��)UHGHULFN�*ULïWK�→�,��6WUHSWRFRFFXV�SQHXPRQLDH

�'LVFRYHUHG�WUDQVIRUPDWLRQ�XVLQJ�WKLV�EDFWHULXP�

'��+HWHURFKURPDWLQ�→�,,��'HQVHO\�SDFNHG�DQG�GDUN�VWDLQHG

�7UDQVFULSWLRQDOO\�LQDFWLYH�FKURPDWLQ�



Q. 15

Match ListT with List II.

List I

A. Adenosine

B.Adenylic acid 

C. Adenine

D. Alanine

List II

I. Nitrogen 

ΙΙ. Nucleotide

III. Nucleoside

IV. Amino acid

Option 1:

A-II, B-III, C-I,D-IV

Option 2:

A-III, B-IV, C-II, D-I

Option 3:

A-III, B-II, C-IV, D-I

Option 4:

 A-II, B-II, C-I, D-IV

Solution:

A. Adenosine → III. Nucleoside

Adenosine is a nucleoside, composed of the nitrogenous base adenine and a sugar (ribose).

B. Adenylic acid → II. Nucleotide



Q. 16 In frog, the Renal portal system is a special venous connection that acts to link:

Option 1:

Kidney and lower part of body

Option 2:

Liver and intestine

Option 3:

Liver and kidney

Option 4:

Kidney and intestine

Correct Answer:

Liver and kidney

Solution:

$GHQ\OLF�DFLG��RU�$03��DGHQRVLQH�PRQRSKRVSKDWH��LV�D�QXFOHRWLGH��FRQVLVWLQJ�RI�D�QXFOHRVLGH

�DGHQRVLQH��DQG�D�SKRVSKDWH�JURXS�

&��$GHQLQH�→�,��1LWURJHQ

$GHQLQH�LV�D�QLWURJHQRXV�EDVH��DQG�QLWURJHQ�LV�D�NH\�FRPSRQHQW�RI�LWV�VWUXFWXUH�

'��$ODQLQH�→�,9��$PLQR�DFLG

$ODQLQH�LV�DQ�DPLQR�DFLG��D�EDVLF�EXLOGLQJ�EORFN�RI�SURWHLQV�

+HQFH��RSWLRQ����LV�FRUUHFW�

b,Q�IURJV��WKH�UHQDO�SRUWDO�V\VWHP�LV�D�XQLTXH�V\VWHP�WKDW�FROOHFWV�EORRG�IURP�WKH�KLQGOLPEV�DQG�RWKHU

SRVWHULRU�SDUWV�RI�WKH�ERG\�DQG�GLUHFWV�LW�LQWR�WKH�NLGQH\V�EHIRUH�UHWXUQLQJ�LW�WR�WKH�KHDUW��7KH�V\VWHP

SULPDULO\�FRQQHFWV�WKH�OLYHU�DQG�NLGQH\��DOORZLQJ�SDUWLDO�íOWUDWLRQ�RI�EORRG�LQ�WKH�NLGQH\V�EHIRUH�HQWHULQJ

FLUFXODWLRQ�DJDLQ�



Q. 17

:KLFK�RI�WKH�IROORZLQJ�DUH�WKH�SRVWWUDQVFULSWLRQDO�HYHQWV�LQ�DQ�HXNDU\RWLF�FHOO"

$��7UDQVSRUW�RI�SUH�P51$�WR�F\WRSODVP�SULRU�WR�VSOLFLQJ�

%��5HPRYDO�RI�LQWURQV�DQG�MRLQLQJ�RI�H[RQV�

&��$GGLWLRQ�RI�PHWK\O�JURXS�DW��Õ�A^?SULPH`�Õ�HQG�RI�KQ51$�

'��$GGLWLRQ�RI�DGHQLQH�UHVLGXHV�DW��
�HQG�RI�KQ51$�

(��%DVH�SDLULQJ�RI�WZR�FRPSOHPHQWDU\�51$V�

Option 1:

b&��'��(�RQO\

Option 2:

$��%��&�RQO\

Option 3:

%��&��'�RQO\

Option 4:

%��&��(�RQO\

Correct Answer:

B, C, D only

Solution:

Q. 18

3RO\PHUDVH�FKDLQ�UHDFWLRQ��3&5��DPSOLíHV�'1$�IROORZLQJ�WKH�HTXDWLRQ

Option 1:

,Q�HXNDU\RWLF�FHOOV��WKH�LQLWLDO�51$�WUDQVFULSW��KQ51$��XQGHUJRHV�VHYHUDO�SRVWWUDQVFULSWLRQDO�PRGLíFDWLRQV

EHIRUH�EHFRPLQJ�IXQFWLRQDO�P51$��7KHVH�LQFOXGH�

5HPRYDO�RI�LQWURQV�DQG�MRLQLQJ�RI�H[RQV��VSOLFLQJ���%�

$GGLWLRQ�RI�D�PHWK\ODWHG�FDS�DW�WKH��Õ�
�Õ�HQG��&�

$GGLWLRQ�RI�D�SRO\�$�WDLO��DGHQLQH�UHVLGXHV��DW�WKH��Õ�
�Õ�HQG��'�

6WDWHPHQW�$�LV�LQFRUUHFW�EHFDXVH�VSOLFLQJ�RFFXUV�LQ�WKH�QXFOHXV�EHIRUH�WKH�51$�LV�WUDQVSRUWHG�WR�WKH

F\WRSODVP�

6WDWHPHQW�(�LV�XQUHODWHG�WR�W\SLFDO�P51$�SURFHVVLQJ�Ì�LW�UHIHUV�WR�51$�51$�LQWHUDFWLRQV�OLNH�LQ�51$

LQWHUIHUHQFH�

Hence, the correct answer is option 3) B, C, D only

2N

2



Option 2:

Option 3:

Option 4:

Correct Answer:

Solution:

Q. 19 . Match List I with List II

List I:

A. Emphysema

List II:

I. Rapid spasms in muscle due to low Ca² in body fluid

II. Damaged alveolar walls and decreased respiratory surface

III. Acute chest pain when not enough oxygen is reaching to heart muscles

IV. Inflammation of glomeruli of kidney

B. Angina Pectoris

C. Glomerulo-nephritis

D. Tetany

Option 1:

A-II, B-III, C-IV, D-I

N

2

2

n

2n+ 1

2

n

7KH�SRO\PHUDVH�FKDLQ�UHDFWLRQ��3&5��LV�XVHG�WR�DPSOLI\�'1$��$IWHU�HDFK�F\FOH�RI�3&5��WKH�DPRXQW�RI�'1$

GRXEOHV��6R��LI�WKHUH�DUH� �F\FOHV��WKH�'1$�LV�DPSOLíHG�E\�D�IDFWRU�RI� �

Hence, the correct answer is Option (3).

n 2

n



Option 2:

A-II, B-I, C-IV, D-III

Option 3:

 A-I, B-II, C-I, D-IV

Option 4:

A-II, B-IV, C-III, D-I

Correct Answer:

A-II, B-III, C-IV, D-I

Solution:

Q. 20 Epiphytes that are growing on a mango branch is an example of whichpal the
following?

Option 1:

Amemalism

Option 2:

Commensalism

([SODQDWLRQ��1((7�6W\OH��

/HWÎV�PDWFK�HDFK�WHUP�IURP�/LVW�,�ZLWK�LWV�FRUUHFW�GHVFULSWLRQ�IURP�/LVW�,,�

$��(PSK\VHPD�→�,,�

&DXVHG�E\�GDPDJH�WR�DOYHRODU�ZDOOV��UHVXOWLQJ�LQ�GHFUHDVHG�UHVSLUDWRU\�VXUIDFH�IRU�JDV�H[FKDQJH�

%��$QJLQD�3HFWRULV�→�,,,�

$Q�DFXWH�FKHVW�SDLQ�GXH�WR�LQVXïFLHQW�R[\JHQ�VXSSO\�WR�KHDUW�PXVFOHV��RIWHQ�GXULQJ�H[HUWLRQ�

&��*ORPHUXORQHSKULWLV�→�,9�

$Q�LQîDPPDWLRQ�RI�WKH�JORPHUXOL�LQ�WKH�NLGQH\V��ZKLFK�DìHFWV�NLGQH\�íOWUDWLRQ�

'��7HWDQ\�→�,�

&DXVHG�E\�ORZ�FDOFLXP��&Dt⁺��OHYHOV�LQ�ERG\�îXLGV��OHDGLQJ�WR�UDSLG�PXVFOH�VSDVPV�

Hence, the correct answer is option (1): A-II, B-III, C-IV, D-I.



Option 3:

Mutualiam

Option 4:

Predation

Correct Answer:

Commensalism

Solution:

Q. 21

6HOHFW�WKH�FRUUHFW�VWDWHPHQW�

$��,Q�KXPDQ�SUHJQDQF\��WKH�PDMRU�RUJDQ�V\VWHPV�DUH�IRUPHG�E\�WKH�HQG�RI����ZHHNV

%��,Q�KXPDQ�SUHJQDQF\��WKH�PDMRU�RUJDQ�V\VWHPV�DUH�IRUPHG�E\�WKH�HQG�RI���ZHHNV�

&��,Q�KXPDQ�SUHJQDQF\�KHDUW�LV�IRUPHG�DIWHU�RQH�PRQWK�RI�JHVWDWLRQ�

'��,Q�KXPDQ�SUHJQDQF\��OLPEV�DQG�GLJLWV�GHYHORS�E\�WKH�HQG�RI�WKH�VHFRQG�PRQWK�

(��,Q�KXPDQ�SUHJQDQF\��WKH�DSSHDUDQFH�RI�KDLU�LV�XVXDOO\�REVHUYHG�LQ�WKH�íIWK�PRQWK�

Option 1:

$��&��'�(�2QO\

Option 2:

$�DQG�(�2QO\

Option 3:

%�DQG�&�2QO\

Option 4:

%�b&�b'��DQGb(b2QO\

Correct Answer:

B, C, D, and E Only

Solution:

Epiphytes are plants that grow on other plants (like mango trees) but do not harm them. They
get support but do not extract nutrients from the host plant. This relationship is an example of
commensalism, where one organism benefits and the other is neither harmed nor benefited.

Hence, the correct answer is Option (2).



Q. 22

,GHQWLI\�WKH�SDUW�RI�D�ELRUHDFWRU�ZKLFK�LV�XVHG�DV�D�IRDP�EUHDNHU�IURP�WKH�JLYHQ�íJXUH�

Option 1:

&

Option 2:

$

Option 3:

%

Option 4:

'

Correct Answer:

B

Solution:

%�LV�FRUUHFW��0DMRU�RUJDQ�V\VWHPV�DUH�IRUPHG�E\�WKH�HQG�RI���ZHHNV��DQG�WKH�HPEU\R�LV�WKHQ�FDOOHG�D

IRHWXV�

&�LV�FRUUHFW��7KH�KHDUW�LV�IRUPHG�DIWHU�RQH�PRQWK�RI�JHVWDWLRQ�

'�LV�FRUUHFW��/LPEV�DQG�GLJLWV�GHYHORS�E\�WKH�HQG�RI�WKH�VHFRQG�PRQWK�

(�LV�FRUUHFW��,Q�WKH�íIWK�PRQWK��íQH�KDLU�DSSHDUV�RQ�WKH�KHDG�

$�LV�LQFRUUHFW�EHFDXVH�RUJDQ�V\VWHPV�DUH�DOUHDG\�IRUPHG�E\�WKH��WK�ZHHN��QRW���WK�

Hence, the correct answer is Option (4).



Q. 23

)URJV�UHVSLUH�LQ�ZDWHU�E\�VNLQ�DQG�EXFFDO�FDYLW\�DQG�RQ�ODQG�E\�VNLQ��EXFFDO�FDYLW\�DQG�OXQJV�

Option 1:

7KH�VWDWHPHQW�LV�IDOVH�IRU�ERWK�WKH�HQYLURQPHQW

Option 2:

7KH�VWDWHPHQW�LV�WUXH�IRU�ZDWHU�EXW�IDOVH�IRU�ODQG

Option 3:

7KH�VWDWHPHQW�LV�WUXH�IRU�ERWK�WKH�HQYLURQPHQW

Option 4:

7KH�VWDWHPHQW�LV�IDOVH�IRU�ZDWHU�EXW�WUXH�IRU�ODQG�

Solution:

Q. 24

&RQVLGHU�WKH�IROORZLQJ�VWDWHPHQWV�UHJDUGLQJ�IXQFWLRQ�RI�DGUHQDO�PHGXOODU\�KRUPRQHV�

$��,W�FDXVHV�SXSLOODU\�FRQVWULFWLRQ

%��,W�LV�D�K\SHUJO\FHPLF�KRUPRQH

&��,W�FDXVHV�SLORHUHFWLRQ

'��,W�LQFUHDVHV�VWUHQJWK�RI�KHDUW�FRQWUDFWLRQ

&KRRVH�WKH�FRUUHFW�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ�EHORZ�

Option 1:

b'�RQO\

7KH�foam breaker�LQ�D�VWLUUHG�WDQN�ELRUHDFWRU�LV�ORFDWHG�DW�WKH�top�DQG�LV�ODEHOHG�DV�B�LQ�WKH�GLDJUDP�

)RDP�IRUPV�GXULQJ�IHUPHQWDWLRQ�DQG�QHHGV�WR�EH�EURNHQ�WR�DYRLG�RYHUîRZ�DQG�PDLQWDLQ�DHUDWLRQ

HïFLHQF\��7KH�IRDP�EUHDNHU�KHOSV�LQ�EUHDNLQJ�WKLV�IRDP�PHFKDQLFDOO\�

Hence, the correct answer is Option (3).

In water:�)URJV�UHVSLUH�PDLQO\�WKURXJK�WKHLU�VNLQ��FXWDQHRXV�UHVSLUDWLRQ��DQG�DOVR�XVH�WKHLU�EXFFDO�FDYLW\

WR�VRPH�H[WHQW��6R��WKLV�SDUW�RI�WKH�VWDWHPHQW�LV�true�

On land:�)URJV�XVH�WKHLU�VNLQ��EXFFDO�FDYLW\��and lungs�IRU�UHVSLUDWLRQ��+RZHYHU��WKH�RULJLQDO�VWDWHPHQW

VD\V�WKH�VDPH�RUJDQV�DUH�XVHG�IRU�ERWK�ZDWHU�DQG�ODQG��ZKLFK�LVQ
W�IXOO\�DFFXUDWH�EHFDXVH�lungs are not

used in water�EXW�DUH�FUXFLDO�RQ�ODQG�

+HQFH��RSWLRQ����LV�FRUUHFW�



Option 2:

&�DQG�'�RQO\

Option 3:

%��&�DQG�'�RQO\

Option 4:

$��&�DQG�'�RQO\

Solution:

Q. 25

Read the following statements on plant growth and development.

$��3DUWKHQRFDUS\�FDQ�EH�LQGXFHG�E\�DX[LQV�

%��3ODQW�JURZWK�UHJXODWRUV�FDQ�EH�LQYROYHG�LQ�SURPRWLRQ�DV�ZHOO�DV�LQKLELWLRQ�RI�JURZWK�

&��'HGLìHUHQWLDWLRQ�LV�D�SUH�UHTXLVLWH�IRU�UH�GLìHUHQWLDWLRQ�

'��$EVFLVLF�DFLG�LV�D�SODQW�JURZWK�SURPRWHU�

(��$SLFDO�GRPLQDQFH�SURPRWHV�WKH�JURZWK�RI�ODWHUDO�EXGV�

Option 1:

�%��'��(�RQO\�

Option 2:

�$��%��&�RQO\�

Option 3:

�$��&��(�RQO\�

Option 4:

�$��'��(�RQO\�

7KH�DGUHQDO�PHGXOODU\�KRUPRQHV��OLNH�DGUHQDOLQH��KDYH�WKH�IROORZLQJ�HìHFWV�

%��+\SHUJO\FHPLF�KRUPRQH��,QFUHDVHV�EORRG�VXJDU�OHYHOV�

&��3LORHUHFWLRQ��&DXVHV�KDLU�WR�VWDQG�XS��JRRVHEXPSV��

'��6WUHQJWKHQV�KHDUW�FRQWUDFWLRQ��,QFUHDVHV�KHDUW�UDWH�DQG�IRUFH�RI�FRQWUDFWLRQ�

$��3XSLOODU\�FRQVWULFWLRQ�LV�LQFRUUHFW��DV�DGUHQDOLQH�FDXVHV�SXSLOODU\�GLODWLRQ��ODUJHU�SXSLOV��

+HQFH�WKH�FRUUHFW�DQVZHU������%��&�DQG�'�RQO\



Solution:

Q. 26

������

Option 1:�1RQH

Option 2:�1RQH

Option 3:�1RQH

Option 4:�1RQH

Q. 27

:KLFK�RI�WKH�IROORZLQJ�LV�DQ�H[DPSOH�RI�D�QRQ�GLVWLOOHG�DOFRKROLF�EHYHUDJH�SURGXFHG�E\

\HDVW"

Option 1:

5XP

Option 2:

:KLVN\

$��3DUWKHQRFDUS\�FDQ�EH�LQGXFHG�E\�DX[LQV�Ë�&RUUHFW�

$X[LQV�FDQ�LQGXFH�WKH�GHYHORSPHQW�RI�VHHGOHVV�IUXLWV��SDUWKHQRFDUS\��

%��3ODQW�JURZWK�UHJXODWRUV�FDQ�EH�LQYROYHG�LQ�SURPRWLRQ�DV�ZHOO�DV�LQKLELWLRQ�RI�JURZWK�Ë�&RUUHFW�

)RU�H[DPSOH��DX[LQV�DQG�JLEEHUHOOLQV�SURPRWH�JURZWK��ZKLOH�DEVFLVLF�DFLG�LQKLELWV�LW�

&��'HGLìHUHQWLDWLRQ�LV�D�SUH�UHTXLVLWH�IRU�UH�GLìHUHQWLDWLRQ�Ë�&RUUHFW�

'HGLìHUHQWLDWHG�FHOOV�UHJDLQ�WKH�DELOLW\�WR�GLYLGH�DQG�ODWHU�UHGLìHUHQWLDWH�LQWR�QHZ�WLVVXHV�

'��$EVFLVLF�DFLG�LV�D�SODQW�JURZWK�SURPRWHU�Ë�,QFRUUHFW�

$EVFLVLF�DFLG�LV�DFWXDOO\�D�JURZWK�LQKLELWRU��QRW�D�SURPRWHU�

(��$SLFDO�GRPLQDQFH�SURPRWHV�WKH�JURZWK�RI�ODWHUDO�EXGV�Ë�,QFRUUHFW�

$SLFDO�GRPLQDQFH�VXSSUHVVHV�WKH�JURZWK�RI�ODWHUDO�EXGV��GXH�WR�DX[LQ�SURGXFHG�E\�WKH�DSLFDO�EXG�

+HQFH��RSWLRQ�����LV�FRUUHFW�



Option 3:

%UDQG\

Option 4:

%HHU

Correct Answer:

Beer

Solution:

Q. 28

:KDW�LV�WKH�SDWWHUQ�RI�LQKHULWDQFH�IRU�D�SRO\JHQLF�WUDLW"

Option 1:

;�OLQNHG�UHFHVVLYH�LQKHULWDQFH�SDWWHUQ

Option 2:

0HQGHOLDQ�LQKHULWDQFH�SDWWHUQ

Option 3:

1RQ�0HQGHOLDQ�LQKHULWDQFH�SDWWHUQ

Option 4:

$XWRVRPDO�GRPLQDQW�SDWWHUQ

Solution:

Solution:

%HHU�LV�D�non-distilled�DOFRKROLF�EHYHUDJH�WKDW�LV�SURGXFHG�E\�WKH�fermentation�RI�VXJDUV�E\�\HDVW�

XVXDOO\�IURP�JUDLQV�OLNH�EDUOH\��,Q�FRQWUDVW��rum��whisky��DQG�brandy�DUH�distilled�DOFRKROLF�EHYHUDJHV�

ZKLFK�PHDQV�WKH\�XQGHUJR�D�GLVWLOODWLRQ�SURFHVV�DIWHU�IHUPHQWDWLRQ�WR�LQFUHDVH�DOFRKRO�FRQFHQWUDWLRQ�

+HQFH��beer�LV�WKH�FRUUHFW�H[DPSOH�RI�D�QRQ�GLVWLOOHG�DOFRKROLF�EHYHUDJH�PDGH�E\�\HDVW�

Correct Answer: (4) Beer

Polygenic traits�DUH�FRQWUROOHG�E\�multiple genes (polygenes)��HDFK�FRQWULEXWLQJ�D�VPDOO�DGGLWLYH

HìHFW��7KLV�UHVXOWV�LQ�continuous variation�LQ�WUDLWV�VXFK�DV�KHLJKW��VNLQ�FRORXU��RU�H\H�FRORXU�LQ�KXPDQV�

6LQFH�PRUH�WKDQ�RQH�JHQH�LV�LQYROYHG�DQG�WKH�LQKHULWDQFH�GRHV�QRW�IROORZ�D�VLPSOH�GRPLQDQW�UHFHVVLYH

SDWWHUQ��WKLV�LV�FDWHJRUL]HG�DV�Non-Mendelian inheritance�

Hence, the correct answer is Option(3).



Q. 29

0DWFK�List - I�ZLWK�List - II�

List - I List - II

$��+HDG Ì ,��(Q]\PHV

%��0LGGOH�SLHFH Ì ,,��6SHUP�PRWLOLW\

&��$FURVRPH Ì ,,,��(QHUJ\

'��7DLO Ì ,9��*HQHWLF�PDWHULDO

Option 1:

A-III, B-II, C-I, D-IV

Option 2:

A-IV, B-III, C-I, D-II.

Option 3:

A-IV, B-III, C-II, D-I.

Option 4:

A-III, B-IV, C-II, D-I.

Solution:

Q. 30 Which of the following is an example of a zygomorphic flower?

Correct Matching:

A. Head�→�IV. Genetic material��FRQWDLQV�QXFOHXV�ZLWK�'1$�b

B. Middle piece�→�III. Energy��FRQWDLQV�PLWRFKRQGULD�WR�SURYLGH�HQHUJ\�IRU�PRYHPHQW�b

C. Acrosome�→�I. Enzymes��FRQWDLQV�K\GURO\WLF�HQ]\PHV�IRU�SHQHWUDWLRQ�LQWR�WKH�RYXP�b

D. Tail�→�II. Sperm motility��îDJHOOXP�SURYLGHV�PRWLOLW\�b

Hence, the correct answer is: Option 2 – A-IV, B-III, C-I, D-II.



Option 1:

Chilli

Option 2:

Petunia

Option 3:

Datura

Option 4:

 Pea

Correct Answer:

 Pea

Solution:

Q. 31 Which of the following organisms cannot fix nitrogen?

Option 1:

Azotobactor

Option 2:

Oscillotroia

Option 3:

Anabaena

Option 4:

Volvox

Correct Answer:

Volvox

Solution:

=\JRPRUSKLF�îRZHUV�DUH�WKRVH�WKDW�KDYH�ELODWHUDO�V\PPHWU\��PHDQLQJ�WKH\�FDQ�EH�GLYLGHG�LQWR�WZR

LGHQWLFDO�KDOYHV�DORQJ�RQO\�RQH�SODQH�

Among the options:

&KLOOL��&DSVLFXP��KDV�D�UHJXODU�RU�DFWLQRPRUSKLF�îRZHU��UDGLDO�V\PPHWU\���QRW�]\JRPRUSKLF�

3HWXQLD�DQG�'DWXUD�DOVR�KDYH�DFWLQRPRUSKLF�îRZHUV��PHDQLQJ�WKH\�H[KLELW�UDGLDO�V\PPHWU\�

3HD�îRZHUV��3LVXP�VDWLYXP��DUH�]\JRPRUSKLF�EHFDXVH�WKH\�KDYH�ELODWHUDO�V\PPHWU\��ZKHUH�RQO\�RQH

SODQH�GLYLGHV�WKHP�LQWR�V\PPHWULFDO�KDOYHV�

Hence, the correct answer is option (4): Pea. 



Q. 32

Which one of the following is an example of ex-situ conservation?

Option 1:

Protected areas

Option 2:

National Park

Option 3:

Wildlife Sanctuary

Option 4:

Zoos and botanical gardens

Correct Answer:

Zoos and botanical gardens

Solution:

Q. 33

Who is known as the Father of Ecology in India?

Option 1:

Birbal Sahni

Option 2:

S. R. Kashyap

Option 3:

Ramdeo Misra

Option 4:

Ram Udar

Correct Answer:

Ramdeo Misra

Volvox is a type of green algae that does not have the ability to fix nitrogen. Nitrogen fixation is carried out by
certain bacteria like Azotobacter, Oscillatoria, Anabaena, and Nostoc, but not by Volvox.

Hence, the correct answer is Option (4).

Ex-situ conservation involves the preservation of components of biological diversity outside their natural

habitats, such as in zoos, botanical gardens, or gene banks.

The correct answer is: (4) Zoos and botanical gardens.



Solution:

Q. 34

*LYHQ�EHORZ�DUH�WZR�VWDWHPHQWV�

6WDWHPHQW����,I�WKH�51$�ZRUOG��51$�LV�FRQVLGHUHG�WKH�íUVW�JHQHWLF�PDWHULDO�HYROYHG�WR�FDUU\

RXW�HVVHQWLDO�OLIH�SURFHVVHV��51$�DFWV�DV�D�JHQHWLF�PDWHULDO�DQG�DOVR�DV�D�FDWDO\VW�IRU�VRPH

LPSRUWDQW�ELRFKHPLFDO�UHDFWLRWWV�LQ�OLYLQJ�V\VWHPV��%HLQJ�UHDFWLYH��51$�LV�XQVWDEOH�

6WDWHPHQW�,,��'1$�HYROYHG�IURP�51$�DQG�LV�D�PRUH�VWDEOH�JHQHWLF�PDWHULDO��,WV�GRXEOH�KHOLFDO

VWUDQGV�EHLQJ�FRPSOHPHQWDU\��UHVLVW�FKDQJHV�E\�HYROJLQJ�UHSDLULQJ�PHFKDQLVP��,Q�WKH�OLJKW

RI�WKH�DERYH�VWDWHPHQWV��FKRRVH�WKH�PRVW�DSSURSULDWH�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ

EHORZ�b

Option 1:

6WDWHPHQW�3�LV�LQFRUUHFW�EXW�VWDWHPHQW�,,bLV�FRUUHFW

Option 2:

%RWK�VWDWHPHQW�,�DQG�VWDWHPHQW�,,�DUH�FRUUHFW

Option 3:

%RWK�VWDWHPHQWV�,�DQG�VWDWHPHQW�,,�DUH�LQFRUUHFW

Option 4:

6WDWHPHQW�(OV�FRUUHFW�EXW�VWDWHPHQWb,,bLVbLQFRUUHFW

Solution:

Explanation:

3URI��5DPGHR�0LVUD�LV�UHJDUGHG�DV�WKH�)DWKHU�RI�,QGLDQ�(FRORJ\�

+H�SLRQHHUHG�HFRORJLFDO�UHVHDUFK�DQG�HQYLURQPHQWDO�DZDUHQHVV�LQ�,QGLD�

+H�FRQWULEXWHG�VLJQLíFDQWO\�WR�WKH�GHYHORSPHQW�RI�HFRORJLFDO�HGXFDWLRQ�DQG�UHVHDUFK�SURJUDPV�

Hence, the correct answer is: Option 3 – Ramdeo Misra.

51$�LV�EHOLHYHG�WR�EH�WKH�íUVW�JHQHWLF�PDWHULDO�EHFDXVH�LW�FDQ�DFW�DV�ERWK�JHQHWLF�PDWHULDO�DQG�FDWDO\VW

�ULER]\PH���+RZHYHU��GXH�WR�LWV�KLJK�UHDFWLYLW\��LW�LV�XQVWDEOH�

'1$�HYROYHG�ODWHU�DQG�LV�FKHPLFDOO\�PRUH�VWDEOH��,WV�GRXEOH�VWUDQGHG�VWUXFWXUH�DQG�FRPSOHPHQWDU\�EDVH

SDLULQJ�DOORZ�IRU�HUURU�FRUUHFWLRQ�DQG�UHSDLU��PDNLQJ�LW�D�EHWWHU�ORQJ�WHUP�JHQHWLF�PDWHULDO�

Hence, the correct answer is Option (2).



Q. 35

*LYHQ�EHORZ�DUH�WZR�VWDWHPHQWV�

Statement I:�7UDQVIHU�51$V�DQG�ULERVRPDO�51$�GR�QRW�LQWHUDFW�ZLWK�P51$�

Statement II:�51$�LQWHUIHUHQFH��51$L��WDNHV�SODFH�LQ�DOO�HXNDU\RWLF�RUJDQLVPV�DV�D�PHWKRG

RI�FHOOXODU�GHIHQFH�

Option 1:

6WDWHPHQW�,�LV�LQFRUUHFW�EXW�6WDWHPHQW�,,�LV�FRUUHFW

Option 2:

%RWK�6WDWHPHQW�,�DQG�6WDWHPHQW�,,�DUH�FRUUHFW

Option 3:

%RWK�6WDWHPHQW�,�DQG�6WDWHPHQW�,,�DUH�LQFRUUHFW

Option 4:

6WDWHPHQW�,�LV�FRUUHFW�EXW�6WDWHPHQW�,,�LV�LQFRUUHFW

Correct Answer:

Statement I is incorrect but Statement II is correct

Solution:

6WDWHPHQW�,�LV�LQFRUUHFW�EHFDXVH�ERWK�W51$�DQG�U51$�LQWHUDFW�ZLWK�P51$�GXULQJ�WKH�SURFHVV�RI

WUDQVODWLRQ��7KH�P51$�ELQGV�WR�WKH�ULERVRPH��ZKLFK�FRQWDLQV�U51$���DQG�W51$�EULQJV�WKH�DSSURSULDWH

DPLQR�DFLGV�EDVHG�RQ�WKH�FRGRQ�DQWLFRGRQ�SDLULQJ�ZLWK�WKH�P51$�

6WDWHPHQW�,,�LV�FRUUHFW�DV�SHU�1&(57��51$�LQWHUIHUHQFH��51$L��LV�D�FHOOXODU�GHIHQVH�PHFKDQLVP�IRXQG�LQ

DOO�HXNDU\RWLF�RUJDQLVPV�ZKHUH�VPDOO�GRXEOH�VWUDQGHG�51$�PROHFXOHV�LQKLELW�JHQH�H[SUHVVLRQ�E\

QHXWUDOL]LQJ�VSHFLíF�P51$�PROHFXOHV�

Hence, the correct answer is Option (1).



Q. 36 Match List – I with List – II

List – I List – II

A. Heart I. Erythropoietin

B. Kidney II. Aldosterone

C. Gastro-intestinal
tract

III. Atrial natriuretic
factor

D. Adrenal Cortex IV. Secretin

Option 1:

A–III, B–I, C–IV, D–II

Option 2:

A–II, B–I, C–III, D–IV

Option 3:

A–IV, B–III, C–II, D–I

Option 4:

A–I, B–III, C–IV, D–II

Correct Answer:

A–III, B–I, C–IV, D–II

Solution:

A. Heart → III. Atrial natriuretic factor (ANF):

 The heart secretes ANF from the atrial walls to help regulate blood pressure by promoting sodium

excretion.

B. Kidney → I. Erythropoietin:

 The kidney produces erythropoietin, a hormone that stimulates red blood cell production in the bone

marrow.



Q. 37 All living members of the class Cyclostomata are:

Option 1:

Ectoparasite

Option 2:

Free living

Option 3:

Endoparasite

Option 4:

Symbiotic

Solution:

Q. 38

6WUHSWRNLQDVH�SURGXFHG�E\�bacterium Streptococcus�LV�XVHG�IRU�

C. Gastro-intestinal tract → IV. Secretin:

b7KH�*,�WUDFW�UHOHDVHV�VHFUHWLQ��ZKLFK�UHJXODWHV�WKH�S+�RI�WKH�VPDOO�LQWHVWLQH�E\�VWLPXODWLQJ�ELFDUERQDWH

VHFUHWLRQ�IURP�WKH�SDQFUHDV�

D. Adrenal Cortex → II. Aldosterone:

b7KH�DGUHQDO�FRUWH[�VHFUHWHV�DOGRVWHURQH��D�PLQHUDORFRUWLFRLG�KRUPRQH�LQYROYHG�LQ�UHJXODWLQJ�VRGLXP

DQG�SRWDVVLXP�OHYHOV�LQ�WKH�ERG\�

&\FORVWRPHV��VXFK�DV�ODPSUH\V�DQG�KDJíVKHV��DUH�MDZOHVV�YHUWHEUDWHV��$OO�OLYLQJ�PHPEHUV�RI�WKLV�FODVV

DUH�HFWRSDUDVLWHV�RQ�VRPH�íVKHV��7KH\�DWWDFK�WR�WKH�KRVW
V�ERG\�DQG�VXFN�EORRG�DQG�ERG\�îXLGV�XVLQJ

WKHLU�FLUFXODU��VXFNHU�OLNH�PRXWK�

+HQFH��WKH�FRUUHFW�DQVZHU�LV�2SWLRQ�����



Option 1:

5HPRYLQJ�FORWV�IURP�EORRG�YHVVHOV

Option 2:

&XUG�SURGXFWLRQ

Option 3:

(WKDQRO�SURGXFWLRQ

Option 4:

/LYHU�GLVHDVH�WUHDWPHQW

Correct Answer:

Removing clots from blood vessels

Solution:

Q. 39

5ROH�RI�WKH�2���ZDWHU�YDVFXODU�V\VWHP�LQ�(FKLQRGHUPV�LV��

$��5HVSLUDWLRQ�DQG�/RFRPRWLRQ

%��([FUHWLRQ�DQG�/RFRPRWLRQ

&��&DSWXUH�DQG�WUDQVSRUW�RI�IRRG

'��'LJHVWLRQ�DQG�5HVSLUDWLRQ

(��'LJHVWLRQ�DQG�([FUHWLRQ�&KRRVH�WKH�FRUUHFW�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ�EHORZ�

Option 1:

%��'�DQG�(�2QO\b

Option 2:

b$�DQG�%�2QO\

Option 3:

$�DQG�&�2QO\

Explanation:

Streptokinase�LV�DQ�HQ]\PH�VHFUHWHG�E\�Streptococcus�EDFWHULD�

,W�LV�XVHG�DV�D�clot-dissolving (thrombolytic)�DJHQW�LQ�PHGLFDO�WUHDWPHQW�

,W�KHOSV�dissolve blood clots�LQ�SDWLHQWV�VXìHULQJ�IURP�heart attacks�RU�strokes��UHVWRULQJ�EORRG�îRZ�

Hence, the correct answer is: Option 1 – Removing clots from blood vessels.



Option 4:

%�DQG�&�2QO\

Solution:

Q. 40

Match List I with List II.

List I List II

$��3WHULGRSK\WH ,��Salvia

%��%U\RSK\WH ,,��Ginkgo

&��$QJLRVSHUP ,,,��Polytrichum

'��*\PQRVSHUP ,9��Salvinia

Option 1:

�$�,9��%�,,,��&�,��'�,,

Option 2:

�$�,,,��%�,9��&�,��'�,,�

Option 3:

�$�,9��%�,,,��&�,��'�,,�

Option 4:

�$�,,,��%�,9��&�,,��'�,�

Solution:

,Q�HFKLQRGHUPV��WKH�ZDWHU�YDVFXODU�V\VWHP�KHOSV�LQ�UHVSLUDWLRQ��ORFRPRWLRQ��FDSWXULQJ�IRRG��DQG

WUDQVSRUWLQJ�LW�EXW�LW�GRHV�not�GLUHFWO\�KHOS�LQ�GLJHVWLRQ�RU�H[FUHWLRQ�

+HQFH��RSWLRQ����LV�FRUUHFW�

$��3WHULGRSK\WH�→�,9��6DOYLQLD

6DOYLQLD�LV�D�ZDWHU�IHUQ��ZKLFK�LV�D�SWHULGRSK\WH�

%��%U\RSK\WH�→�,,,��3RO\WULFKXP

3RO\WULFKXP�LV�D�ZHOO�NQRZQ�PRVV��D�W\SH�RI�EU\RSK\WH�

&��$QJLRVSHUP�→�,��6DOYLD

6DOYLD�LV�D�îRZHULQJ�SODQW��KHQFH�DQ�DQJLRVSHUP�



4����

:KLFK�DUH�FRUUHFW�

$��&RPSXWHG�WRPRJUDSK\�DQG�PDJQHWLF�UHVRQDQFH�LPDJLQJ�GHWHFW�FDQFHUV�RI�LQWHUQDO

RUJDQV�

%��&KHPRWKHUDSHXWLF�GUXJV�DUH�XVHG�WR�NLOO�QRQ�FDQFHURXV�FHOOV�

&��α�LQWHUIHURQ�DFWLYDWH�WKH�FDQFHU�SDWLHQWVÎ�LPPXQH�V\VWHP�DQG�KHOSV�LQ�GHVWUR\LQJ�WKH

WXPRXU�

'��&KHPRWKHUDSHXWLF�GUXJV�DUH�ELRORJLFDO�UHVSRQVH�PRGLíHUV�

(��,Q�WKH�FDVH�RI�OHXNDHPLD�EORRG�FHOO�FRXQWV�DUH�GHFUHDVHG�

Option 1:

b$�DQG�&�RQO\

Option 2:

%�DQG�'�RQO\

Option 3:

b'�DQG�(�RQO\

Option 4:

&�DQG�'�RQO\

Correct Answer:

C and D only

6ROXWLRQ�

'��*\PQRVSHUP�→�,,��*LQNJR

*LQNJR�LV�D�FODVVLF�H[DPSOH�RI�D�J\PQRVSHUP�

+HQFH��RSWLRQ����LV�FSUUHFW

Explanation:

$�LV�SDUWLDOO\�FRUUHFW��EXW�&7�DQG�05,�KHOS�GHWHFW�WXPRUV��QRW�DOZD\V�GHíQLWLYH�IRU�FDQFHU�GLDJQRVLV�

%�LV�LQFRUUHFW�Ë�FKHPRWKHUDSHXWLF�GUXJV�DUH�GHVLJQHG�WR�NLOO�FDQFHURXV�FHOOV�

&�LV�FRUUHFW�Ë�α�LQWHUIHURQV�ERRVW�WKH�LPPXQH�V\VWHP�DJDLQVW�WXPRUV�

'�LV�FRUUHFW�Ë�VRPH�FKHPRWKHUDSHXWLF�DJHQWV�FDQ�DFW�DV�ELRORJLFDO�UHVSRQVH�PRGLíHUV�

(�LV�LQFRUUHFW�Ë�LQ�OHXNHPLD��:%&�FRXQWV�DUH�RIWHQ�DEQRUPDOO\�LQFUHDVHG��QRW�GHFUHDVHG�

&RUUHFW�$QVZHU������&�DQG�'�RQO\



Q. 42

What are the potential drawbacks in adoption of the IVF method?

A. High fatality risk to mother

B. Expensive instruments and reagents

C. Husband/wife necessary for being donors

D. Less adoption of orphans

E. Not available in India

F. Possibility that the early embryo does not survive

Option 1:

A, B, C, E, F only

Option 2:

B, D, F only

Option 3:

A, C, D, F only

Option 4:

A, B, C, D only

Correct Answer:

B, D, F only

Solution:

Q. 43 Consider the following :

A. The reductive division for the human female gametogenesis starts earlier
than that of the male gametogenesis.

B. The gap between the first meiotic division and the second meiotic division
is much shorter for males compared to females.

C. The first polar body is associated with the formation of the primary oocyte.

D. Luteinizing Hormone (LH) surge leads to disintegration of the endometrium
and onset of menstrual bleeding.

These are valid concerns: IVF is expensive (B), may reduce interest in adopting orphans (D), and early

embryo loss is a known risk (F). Other options like high maternal fatality (A) or unavailability in India (E)

are not generally supported by current evidence.

The correct answer is: (2) B, D, F only.



Option 1:

B and C are true

Option 2:

A and B are true

Option 3:

A and C are true

Option 4:

B and D are true

Solution:

Q. 44 In bryophytes, the gemmae help in which one of the following?

Option 1:

Gaseous exchànge

Statement A is true: In females, meiosis begins during fetal life, and primary oocytes
are formed before birth. In contrast, male gametogenesis (spermatogenesis) begins at
puberty.
Statement B is true: In males, the two meiotic divisions follow each other rapidly. In
females, after meiosis I is completed at puberty, meiosis II gets arrested in metaphase
and is completed only after fertilization, causing a long gap.
Statement C is false: The first polar body is formed after the completion of the first
meiotic division, not during the formation of the primary oocyte.
Statement D is false: LH surge causes ovulation, not menstrual bleeding. Menstrual
bleeding is due to the breakdown of the endometrium in the absence of fertilization and
drop in progesterone levels.

Hence, the correct answer is Option (2).



Option 2:

Sexual reproduction

Option 3:

Asexual reproduction

Option 4:

Nutrient absorption

Solution:

Q. 45

Match List – I with List – II

List – I List – II

A. Progesterone I. Pars intermedia

B. Relaxin II. Ovary

C. Melanocyte stimulating hormone (MSH) III. Adrenal Medulla

D. Catecholamines IV. Corpus luteum

Option 1:

A–III, B–II, C–IV, D–I

Option 2:

A–IV, B–II, C–I, D–III

Option 3:

A–IV, B–II, C–III, D–I

Option 4:

A–II, B–IV, C–I, D–III

Correct Answer:

A–IV, B–II, C–I, D–III

Solution:

Gemmae are small, green, multicellular asexual reproductive structures found in
bryophytes like Marchantia. They are produced in gemma cups and dispersed by water.
Each gemma develops into a new plant, thus helping in asexual reproduction.

Hence, the correct answer is Option (3).



Q. 46  Which one of the following statesnents refers to Reductionist Biology

Option 1:

Behavioural appenach to study and sunderstand living organisms

Option 2:

Physico-chemical approach to study and understand living organisms.

Option 3:

Physiological approach to study and understand living qaniums

Option 4:

Chemical approwth to study and understand living organisms

Correct Answer:

Chemical approwth to study and understand living organisms

Solution:

Correct Matching:

A. Progesterone → IV. Corpus luteum

B. Relaxin → II. Ovary

C. Melanocyte stimulating hormone → I. Pars intermedia

D. Catecholamines → III. Adrenal Medulla

Correct Answer: Option (4): A–II, B–IV, C–I, D–III

 In recombinant DNA technology, when an alien piece of DNA is inserted into a plasmid, the
insertion usually disrupts the lacZ gene (which encodes for beta-galactosidase). This means that
in a blue-white screening method, white colonies indicate successful recombinant insertion,
while blue colonies do not have the insertion and still produce functional beta-galactosidase.

Hence, the correct answer is Option (4).



Q. 47

After maturation, in primary lymphoid organs, the lymphocytes migrate for interaction with

antigens to secondary lymphoid organ(s) / tissue(s) like:

A. thymus C. spleen E. Peyer's patches

B. bone marrow

C. spleen

D. lymph nodes

E. Peyer's patches

Choose the correct answer from the options given below 

Option 1:

C, D, E only 

Option 2:

B, C, D only 

Option 3:

A, B, C only 

Option 4:

E, A, B only

Solution:

After maturing in the primary lymphoid organs (bone marrow and thymus), lymphocytes move to

secondary lymphoid organs like the spleen, lymph nodes, and Peyer’s patches. These are the sites where

they encounter antigens and start immune responses. So, the correct secondary lymphoid tissues here

are the spleen, lymph nodes, and Peyer’s patches.

Hence, option(1) is correct.



Q. 48

List I    List II

A. The Evil Quartet    I. Cryopreservation

B. Ex situ conservation    II. Alien species invasion

C. Lantana camara    III. Causes of biodiversity losses

D. Dodo    IV. Extinction

Choose the option with all correct matches:

Option 1:

-III, B-II, C-IV, D-I

Option 2:

A-III, B-II, C-I, D-IV

Option 3:

A-III, B-I, C-II, D-IV

Option 4:

-III, B-IV, C-II. D-I

Solution:

A. The Evil Quartet → III. Causes of biodiversity losses

The "Evil Quartet" refers to the main causes of biodiversity loss: habitat destruction, invasive species,

pollution, and overexploitation.

B. Ex situ conservation → I. Cryopreservation

Ex situ conservation involves conserving species outside their natural habitat, and cryopreservation

(freezing biological material) is a method of ex situ conservation.

C. Lantana camara → II. Alien species invasion

Lantana camara is an invasive alien species that spreads aggressively and disrupts ecosystems.

D. Dodo → IV. Extinction

The dodo is a famous example of a species that has gone extinct.

Hence, option (3) is correct.



Q. 49 How many meiotic and mitotic divisions need to occur for the development of
a mature female gametophyte from the megaspore mother cell in an
angiosperm plant?

Option 1:

 No Meiosis and 2 Mitosis

Option 2:

2 Meiosis and 3 Mitosis

Option 3:

 
1 Meiosis and 2 Mitosis

Option 4:

1 Meiosis and 3 Mitosis

Solution:

Q. 50

Which of the following hormones released from the pituitary is actually synthesized in the

hypothalamus?

In angiosperms, the megaspore mother cell undergoes one meiotic division to form four
haploid megaspores, out of which only one survives. This functional megaspore then
undergoes three mitotic divisions to form the 8-nucleate mature female gametophyte
(embryo sac).

Hence, the correct answer is Option (4).



Option 1:

����$GHQRHRUWLFRWURSKLF�KRUPRQH��$&7+�

Option 2:

����/XWHLQL]LQJ�KRUPRQH��/+�

Option 3:

����$QWL�GLXUHWLF�KRUPRQH��$'+�

Option 4:

����)ROOLFOH�VWLPXODWLQJ�KRUPRQH��)6+�

Correct Answer:

(3) Anti-diuretic hormone (ADH)

Solution:

Q. 51

*LYHQ�EHORZ�DUH�WZR�VWDWHPHQWV��6WDWHPHQW,��)LJ�IUXLW�LV�D�QRQ�YHJHWDULDQ�IUXLW�DV�LW�KDV

HQFORVHG�íJ�ZDVSV�LQ�LW�

6WDWHPHQW�,,���)LJ�ZDVS�DQG�íJ�WUHH�H[KLELW�PXWXDO�UHODWLRQVKLS�DV�íJ�ZDVS�FRPSOHWHV�LWV�OLIH

F\FOH�LQ�íJ�IUXLW�DQG�íJ�IUXLW�JHWV�SROOLQDWHG�E\�íJ�ZDVS��,Q�WKH�OLJKW�RIWKH�DERYH�VWDWHPHQWV�

FKRRVH�WKH�PRVW�DSSURSULDWH�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ�EHORZ�

$'+��$QWL�GLXUHWLF�KRUPRQH���DOVR�NQRZQ�DV�YDVRSUHVVLQ��LV�V\QWKHVL]HG�LQ�WKH�K\SRWKDODPXV��VSHFLíFDOO\

LQ�WKH�VXSUDRSWLF�DQG�SDUDYHQWULFXODU�QXFOHL��

$OWKRXJK�LW�LV�PDGH�LQ�WKH�K\SRWKDODPXV��LW�LV�VWRUHG�DQG�UHOHDVHG�IURP�WKH�SRVWHULRU�SLWXLWDU\

�QHXURK\SRSK\VLV��

/HWÎV�VHH�ZK\�WKH�RWKHUV�DUH�LQFRUUHFW�

����$&7+������/+��DQG�����)6+�DUH�DOO�V\QWKHVL]HG�DQG�VHFUHWHG�E\�WKH�DQWHULRU�SLWXLWDU\

�DGHQRK\SRSK\VLV���QRW�WKH�K\SRWKDODPXV�

Hence, the correct answer is option (3): Anti-diuretic hormone (ADH).



Option 1:

6WDWHPHQW�,�LV�LQFRUUHFW�EXW�VWDWHPHQW�,,�LV�FRUUHFW

Option 2:

%RWK�VWDWHPHQW�,�DQG�VWDWHPHQW�,,�DUH�FRUUHFW

Option 3:

%RWK�VWDWHPHQW�,�DQG�VWDWHPHQW�,,�DUH�LQFRUUHFW

Option 4:

6WDWHPHQW�,�LV�FRUUHFW�EXW�VWDWHPHQW�,,�LV�LQFRUUHFW

Solution:

Q. 52 Given below are two statements: One is labelled as Assertion (A) and the
other is labelled as Reason (R).

Assertion (A): Cells of the tapetum possess dense cytoplasm and generally
have more than one nucleus.
Reason (R): Presence of more than one nucleus in the tapetum increases the
efficiency of nourishing the developing microspore mother cells.

In light of the above statements, choose the most appropriate answer from
the options given below:

Option 1:

A is false but R is true

Option 2:

Both A and R are true and R is the correct explanation of A

Option 3:

Both A and R are true but R is NOT the correct explanation of A

)LJ�IUXLWV�DUH�QRW�QRQ�YHJHWDULDQ�Ì�WKH�ZDVSV�XVXDOO\�GLH�DIWHU�SROOLQDWLRQ��EXW�WKH\�JHW�GLJHVWHG�DQG�DUH

QRW�KDUPIXO�RU�ÐQRQ�YHJHWDULDQ�Ñ�+RZHYHU��íJ�ZDVSV�DQG�íJ�WUHHV�GR�KDYH�D�PXWXDO�UHODWLRQVKLS�ZKHUH

WKH�ZDVS�SROOLQDWHV�WKH�íJ�DQG�DOVR�FRPSOHWHV�LWV�OLIH�F\FOH�LQVLGH�WKH�IUXLW�

+HQFH��FRUUHFW�DQVZHU�LV�RSWLRQ�����



Option 4:

A is true but R is false

Solution:

Q. 53

From the statements given below choose the correct option:

A. The eukaryotic ribosomes are 80S and prokaryotic ribosomes are 70S.

B. Each ribosome has two sub-units.

C. The two sub-units of 80S ribosome are 60S and 40S while that of 70S are 50S and 30S.

D. The two sub-units of 80S ribosome are 60S and 20S and that of 70S are 50S and 20S.

E. The two sub-units of 80S are 60S and 30S and that of 70S are 50S and 30S.

Option 1:

B, D, E are true

Option 2:

A, B, C are true

Option 3:

A, B, D are true

Option 4:

A, B, E are true

Correct Answer:

A, B, C are true

Solution:

Assertion is true: Tapetal cells are known for their dense cytoplasm and are often
multinucleate. This is a characteristic feature of these nutritive cells in the anther.

Reason is also true and correctly explains the assertion: The multinucleate condition
enhances the metabolic activity of tapetal cells, enabling them to effectively nourish the
developing microspore mother cells and later the pollen grains.

Hence, the correct answer is Option (2).

A is correct: Eukaryotic ribosomes are 80S, and prokaryotic ribosomes are 70S.

B is correct: Ribosomes have two subunits.

C is correct: 80S = 60S + 40S, and 70S = 50S + 30S.



Q. 54

Which one of the following enzymes contains ‘Haem’ as the prosthetic group?

Option 1:

Catalase

Option 2:

RuBisCo

Option 3:

Carbonic anhydrase

Option 4:

Succinate dehydrogenase

Solution:

Q. 55 What is the name of the blood vessel that carries deoxygenated flood from the body
to the heart in a frog?

D and E are incorrect due to wrong subunit combinations.

The Correct Answer is (2) A, B, C are true

Explanation:

Catalase is an enzyme that catalyzes the decomposition of hydrogen peroxide into water and oxygen.

It contains a heme (haem) group as a prosthetic group, which is essential for its function.

The heme group contains an iron ion that participates in redox reactions.

RuBisCo – contains magnesium, not haem.

Carbonic anhydrase – contains zinc as a cofactor.

Succinate dehydrogenase – contains FAD and iron-sulfur clusters, not haem as the main prosthetic

group.

Hence, the correct answer is: Option 1 – Catalase.



Option 1:

Veina

Option 2:

Aurta

Option 3:

Pulmonary ane

Option 4:

Pulmonary vein

Correct Answer:

Pulmonary ane

Solution:

Q. 56  Given below are the stages in the life cycle of pteridophytes. Arrange in correct sequence:

A. Prothallus stage

B. Meiosis in spore mother cells

C. Fertilisation

D. Formation of archegonia and antheridia in the gametophyte

E. Transfer of antherozoids to the archegonia in the presence of water

Option 1:

(1) E, D, C, B, A

Option 2:

 B, A, D, C, E

Option 3:

 B, D, C, A, E

In frogs, the deoxygenated blood from the body is carried to the heart via the pulmonary artery.
The pulmonary artery transports deoxygenated blood from the heart to the lungs for
oxygenation.

Hence, the correct answer is Option (3).



Option 4:

D, E, C, A, B

Correct Answer:

 B, A, D, C, E

Solution:

Q. 57 The blue and white selectable markers have been developed which
differentiate recombinant colonies from non-recombinant colonies on the
basis of their ability to produce colour in the presence of a chromogenic
substrate.

Given below are two statements about this method:
Statement I: The blue coloured colonies have DNA insert in the plasmid and
they are identified as recombinant colonies.
Statement II: The colonies without blue colour have DNA insert in the plasmid
and are identified as recombinant colonies.

In the light of the above statements, choose the most appropriate answer
from the options given below:

The life cycle of pteridophytes shows alternation of generations between the sporophytic (diploid) and

gametophytic (haploid) phases. Here's the correct sequence:

B. Meiosis in spore mother cells

→ Occurs in sporangia of the sporophyte to produce haploid spores.

A. Prothallus stage

→ The spores germinate to form a haploid gametophyte, known as prothallus.

D. Formation of archegonia and antheridia in gametophyte

→ The prothallus develops male (antheridia) and female (archegonia) sex organs.

C. Fertilisation

→ Occurs when the male gametes reach and fuse with egg cells in archegonia.

E. Transfer of antherozoids to the archegonia in presence of water

→ Requires water for antherozoids (sperm) to swim and reach the egg.

Note: Though fertilisation (C) happens after transfer of antherozoids (E), the physiological event of

fertilisation is considered the next crucial stage in development.

Hence, the correct sequence is option (2): B, A, D, C, E.



Option 1:

Statement I is incorrect but Statement II is correct

Option 2:

Both Statement I and Statement II are correct

Option 3:

Both Statement I and Statement II are incorrect

Option 4:

Statement I is correct but Statement II is incorrect

Solution:

Q. 58

Which of the following microbes is NO

involved in the preparation of household

products?

A. Aspergillus niger

B. Lactobacillus

C. Trichoderma polysporum

D. Saccharomyces cerevisiae

E. Propionibacterium sharmanii

]

 In the blue-white screening method, a chromogenic substrate like X-gal is used.

When the lacZ gene is intact (no DNA insert), the enzyme β-galactosidase is produced,
and colonies turn blue — these are non-recombinant.
When a foreign DNA is inserted into the lacZ gene, it is disrupted, and the enzyme is not
produced. These colonies remain white — indicating recombinant bacteria.

Therefore:

Statement I is incorrect: Blue colonies are non-recombinant.
Statement II is correct: White colonies are recombinant as they contain the DNA insert.

Hence, the correct answer is Option (1).



Option 1:

&�DQG�(�RQO\

Option 2:

b$�DQG�%�RQO\

Option 3:

$�DQG�&�RQO\

Option 4:

&�DQG�'�RQO\

Solution:

Q. 59

6LOHQFLQJ�RI�VSHFLíF�P51$�LV�SRVVLEOH�YLD�51$L�EHFDXVH�RI

Option 1:

1RQ�FRPSOHPHQWDU\�6651$

Option 2:

&RPSOHPHQWDU\�GV51$

Option 3:

,QKLELWRU\�6651$

Option 4:

&RPSOHPHQWDU\�W51$

Solution:

$VSHUJLOOXV�QLJHU�LV�PDLQO\�XVHG�LQ�LQGXVWULHV�IRU�SURGXFLQJ�FLWULF�DFLG��QRW�LQ�PDNLQJ�KRXVHKROG�SURGXFWV�

7ULFKRGHUPD�SRO\VSRUXP�LV�XVHG�DV�DQ�DQWLIXQJDO�DJHQW�LQ�PHGLFLQH��QRW�LQ�KRXVHKROG�SUHSDUDWLRQV��2Q

WKH�RWKHU�KDQG��/DFWREDFLOOXV�KHOSV�LQ�PDNLQJ�FXUG��6DFFKDURP\FHV�FHUHYLVLDH�LV�XVHG�LQ�EDNLQJ�EUHDG

DQG�PDNLQJ�DOFRKRO��DQG�3URSLRQLEDFWHULXP�VKDUPDQLL�KHOSV�LQ�FKHHVH�SURGXFWLRQ�Ì�DOO�RI�ZKLFK�DUH

KRXVHKROG�SURGXFWV��7KHUHIRUH��$VSHUJLOOXV�QLJHU�DQG�7ULFKRGHUPD�SRO\VSRUXP�DUH�WKH�RQHV�not

LQYROYHG�LQ�KRXVHKROG�SURGXFW�SUHSDUDWLRQ�

+HQFH��RSWLRQ�����LV�FRUUHFW�

51$�LQWHUIHUHQFH��51$L��ZRUNV�E\�LQWURGXFLQJ�GRXEOH�VWUDQGHG�51$��GV51$��WKDW�LV�FRPSOHPHQWDU\�WR

WKH�WDUJHW�P51$��7KLV�WULJJHUV�WKH�VLOHQFLQJ�RI�WKH�WDUJHW�JHQH�E\�GHJUDGLQJ�LWV�P51$�RU�SUHYHQWLQJ�LWV

WUDQVODWLRQ��7KH�FRPSOHPHQWDU\�GV51$�LV�UHFRJQL]HG�E\�WKH�51$�LQGXFHG�VLOHQFLQJ�FRPSOH[��5,6&��



Q. 60 The comples Il of mischondrial electron vasport chain is also known as

Option 1:

NADH dehydrogen

Option 2:

Cytochrome bc1

Option 3:

Succinate dehydrogenase

Option 4:

Cytochrome c  oxidase

Correct Answer:

Succinate dehydrogenase

Solution:

which leads to the degradation of the target mRNA.

Hence, option(2) is correct.

Complex II of the mitochondrial electron transport chain is known as succinate dehydrogenase.
It plays a role in both the citric acid cycle (as succinate dehydrogenase) and the electron
transport chain, transferring electrons from succinate to ubiquinone.

Hence, the correct answer is Option (3).



Q. 61 While trying to find out the characteristic of a newly found animal, a researcher did the histology
of adult animal and observed a cavity with presence of mermal tissue towards the body swall
but no mesodermal tissue was observed towards the alimentary canal What could he the poble
coelome of that animal

In the above represented plaamd an alien piece of DNA is inserted af Ecoli site. Which of the
following strategies vill be chosen to select the recombinant colonies.

Option 1:

Blue color colonies grown on ampicillin plates can be selected

Option 2:

Using ampicillin tetracycon containing medium plate

Option 3:

Blue color colongs will be selected.

Option 4:

White color collies will be selected.

Correct Answer:

Using ampicillin tetracycon containing medium plate

Solution:

Q. 62

*LYHQ�EHORZ�DUH�WZR�VWDWHPHQWV�

Statement I:�,Q�D�îRUDO�IRUPXOD�⊕�VWDQGV�IRU�]\JRPRUSKLF�QDWXUH�RI�WKH�îRZHU��DQG�*

VWDQGV�IRU�LQIHULRU�RYDU\�

Statement II:�,Q�D�îRUDO�IRUPXOD�VWDQGV�IRU�DFWLQRPRUSKLF�QDWXUH�RI�WKH�îRZHU�DQG�*

VWDQGV�IRU�VXSHULRU�RYDU\�

 In this scenario, the animal has mesodermal tissue on one side (towards the body wall) but lacks mesodermal
tissue around the alimentary canal. This suggests a pseudocoelomate condition, where the body cavity is not
fully lined with mesodermal tissue (as it would be in coelomates). The cavity is partially surrounded by
mesoderm.

Hence, the correct answer is Option (2).



Option 1:

6WDWHPHQW�,�LV�LQFRUUHFW�EXW�6WDWHPHQW�,,�LV�FRUUHFW

Option 2:

%RWK�6WDWHPHQW�,�DQG�6WDWHPHQW�,,�DUH�FRUUHFW

Option 3:

%RWK�6WDWHPHQW�,�DQG�6WDWHPHQW�,,�DUH�LQFRUUHFW

Option 4:

6WDWHPHQW�,�LV�FRUUHFW�EXW�6WDWHPHQW�,,�LV�LQFRUUHFW

Correct Answer:

Statement I is correct but Statement II is incorrect

Solution:

Q. 63 Given below are two statements:

Statement I: In ecosystem, there is unidirectional flow of energy of sun from
producers to consumers.

Statement II: Ecosystems are exempted from 2nd law of thermodynamics.

In the light of the above statements, choose the most appropriate answer
from the options given below:

Option 1:

b����6WDWHPHQW�,�LV�FRUUHFW�EXW�VWDWHPHQW�,,�LV�LQFRUUHFW

Option 2:

b����%RWK�VWDWHPHQW�,�DQG�VWDWHPHQW�,,�DUH�FRUUHFW

⊕�DFWXDOO\�VWDQGV�IRU�actinomorphic��UDGLDO�V\PPHWU\���not zygomorphic��VR�6WDWHPHQW�,�LV�LQFRUUHFW�

⚥�LV�QRW�WKH�V\PERO�IRU�DFWLQRPRUSKLF�îRZHU�Ì�WKDWÎV�DOVR�LQFRUUHFW�LQ�6WDWHPHQW�,,�

%XW�G�VWDQGV�IRU�superior ovary��*�IRU�LQIHULRU���DQG�WKLV�SDUW�RI�6WDWHPHQW�,,�LV�correct�

&RUUHFW�$QVZHU��(1) Statement I is incorrect but Statement II is correct



Option 3:

b����%RWK�VWDWHPHQWV�,�DQG�,,�DUH�LQFRUUHFW

Option 4:

b����6WDWHPHQW�,�LV�FRUUHFW��EXW�6WDWHPHQW�,,�LV�LQFRUUHFW

Correct Answer:

 (1) Statement I is correct but statement II is incorrect

Solution:

Q. 64

������

Which of the following is the unit of productivity of an Ecosystem?

Option 1:

Option 2:

 

Option 3:

 

Option 4:

Solution:

Statement I is correct:�,Q�DQ�ecosystem��HQHUJ\�îRZV�LQ�D�unidirectional manner��VWDUWLQJ�IURP�WKH

sun��WKH�SULPDU\�VRXUFH�RI�HQHUJ\��WR�producers��SODQWV���WKHQ�WR�primary consumers��KHUELYRUHV���DQG

VR�RQ�XS�WKH�IRRG�FKDLQ�WR�KLJKHU�RUGHU�FRQVXPHUV��FDUQLYRUHV�DQG�RPQLYRUHV���7KLV�îRZ�RI�HQHUJ\�GRHV

QRW�UHYHUVH��DQG�LW�GHFUHDVHV�DV�LW�PRYHV�XS�WKH�WURSKLF�OHYHOV�GXH�WR�HQHUJ\�ORVVHV�DW�HDFK�VWHS�

Statement II is incorrect:�$FFRUGLQJ�WR�WKH�second law of thermodynamics��LQ�DQ\�HQHUJ\�WUDQVIHU�

VRPH�HQHUJ\�LV�DOZD\V�ORVW�DV�heat��7KLV�DSSOLHV�WR�HFRV\VWHPV�DV�ZHOO��ZKHUH�HQHUJ\�LV�GHJUDGHG�DV�LW

îRZV�WKURXJK�WKH�IRRG�FKDLQ��DQG�not all energy is available�IRU�WKH�QH[W�WURSKLF�OHYHO��(FRV\VWHPV

cannot�EH�H[HPSW�IURP�WKLV�ODZ��DV�VRPH�HQHUJ\�LV�DOZD\V�ORVW�GXULQJ�PHWDEROLF�SURFHVVHV�

(KCal,m

−2

), yr

−1

gm

−2

KCal,m

−2

KCal,m

−3



Q. 65 With the help of given pedigree, find out the probability for the birth of a child
having no disease and being a carrier (has the disease mutation in one allele
of the gene) in F generation.

Option 1:

Zero

Option 2:

1/4

Option 3:

1/2

Productivity in an ecosystem refers to the rate at which biomass or energy is
produced per unit area per unit time. It is commonly expressed as gross primary
productivity (GPP) or net primary productivity (NPP). Since it involves energy flow
per unit area per unit time, the correct unit is kilocalories per square meter per year
(KCal m−2 yr−1)\left(\text{KCal m}^{-2} \, \text{yr}^{-1}\right)(KCal m−2yr−1).
Other units like g m−2\text{g m}^{-2}g m−2 refer to biomass, not productivity rate.

Hence, the correct answer is option(1)



Option 4:

Correct Answer:

1/4

6ROXWLRQ�

4����

,Q�WKH�VHHGV�RI�FHUHDOV��WKH�RXWHU�FRYHULQJ�RI�HQGRVSHUP�VHSDUDWHV�WKH�HPEU\R�E\�D

SURWHLQ�ULFK�OD\HU�FDOOHG

Option 1:

$OHXURQH�OD\HU

Option 2:

&ROHRSWLOH

Option 3:

&ROHRUKL]D

Option 4:

,QWHJXPHQWV

Correct Answer:

Aleurone layer

6ROXWLRQ�

7KH�GLVHDVH�LV�;�OLQNHG�UHFHVVLYH��VHHQ�LQ�PDOHV��DQG�IHPDOHV�DUH�FDUULHUV���7KH�)₂�JHQHUDWLRQ�LQFOXGHV�D
FDUULHU�IHPDOH��KHWHUR]\JRXV��DQG�DQ�DìHFWHG�PDOH��KHPL]\JRXV�UHFHVVLYH���SURGXFLQJ�WKH�)₃
JHQHUDWLRQ�

7KHLU�FKLOGUHQ�KDYH�WKHVH�SRVVLEOH�RXWFRPHV�

����$ìHFWHG�PDOH��;ᵈ<�

����&DUULHU�IHPDOH��;ᵈ;�

����8QDìHFWHG�PDOH��;<�

����8QDìHFWHG�FDUULHU�IHPDOH��;ᵈ;��←�7KLV�PDWFKHV�WKH�TXHVWLRQ�

7KXV��WKH�SUREDELOLW\�RI�DQ�XQDìHFWHG�FDUULHU�FKLOG�LV�����

,Q�FHUHDO�VHHGV��OLNH�PDL]H���WKH�HQGRVSHUP�LV�D�ODUJH�IRRG�VWRUDJH�WLVVXH��7KH�DOHXURQH�OD\HU�LV�D�VLQJOH

OD\HU�RI�FHOOV�ULFK�LQ�SURWHLQ�WKDW�OLHV�RQ�WKH�RXWHU�VLGH�RI�WKH�HQGRVSHUP��,W�VHSDUDWHV�WKH�HPEU\R

IURP�WKH�VWDUFK\�HQGRVSHUP�DQG�SOD\V�DQ�LPSRUWDQW�UROH�GXULQJ�VHHG�JHUPLQDWLRQ�E\�UHOHDVLQJ�HQ]\PHV

IRU�VWDUFK�EUHDNGRZQ�



Q. 67

Match the following pigment types with their characteristic colours:

List I (Pigments) List II (Colours)

A. Chlorophyll a Bluish-green

B. Chlorophyll b Yellow-green

C. Xanthophylls Yellow

D. Carotenoids Yellow to Yellow-orange

Option 1:

A–1, B–4, C–3, D–2

Option 2:

A–3, B–4, C–2, D–1

Option 3:

A–3, B–1, C–2, D–4

Option 4:

A–1, B–2, C–4, D–3

Correct Answer:

A–3, B–1, C–2, D–4

Solution:

Q. 68  Who proposed that the genetic code for amino acids should be made up of
three nucleotides?

Option 1:

 Franklin Stahl

Hence, the correct answer is Option (1).

List I (Pigments)Correct Match from List II (Colour)

A. Chlorophyll a Bluish-green

B. Chlorophyll b Yellow-green

C. Xanthophylls Yellow

D. Carotenoids Yellow to Yellow-orange

Hence, the correct answer is Option (3).



Option 2:

 George Gamow

Option 3:

 Francis Crick

Option 4:

Jacque Monod

Correct Answer:

 George Gamow

Solution:

Q. 69  Which one of the following equations represents the Verhulst-Pearl Logistic
Growth of population?

Option 1:

GWG1 U1�.Ü1.�

Option 2:

GWG1 U�..Ü1�

Option 3:

GWG1 U1�..Ü1�

Option 4:

GWG1 U1�.1�

Correct Answer:

dtdN=rN(K−NK)

Solution:

b*HRUJH�*DPRZ�ZDV�WKH�íUVW�WR�VXJJHVW�WKDW�WKH�JHQHWLF�FRGH�VKRXOG�EH�FRPSRVHG�RI�D�FRPELQDWLRQ�RI

WKUHH�QXFOHRWLGHV��WULSOHW�FRGRQV��WR�FRGH�IRU�RQH�DPLQR�DFLG��7KLV�LGHD�ZDV�EDVHG�RQ�WKH�UHTXLUHPHQW�WR

FRGH�IRU����DPLQR�DFLGV�XVLQJ�IRXU�QXFOHRWLGH�EDVHV�

+HQFH��WKH�FRUUHFW�DQVZHU�LV�2SWLRQ�����

7KH�Verhulst-Pearl Logistic Growth equation�LV�D�PDWKHPDWLFDO�PRGHO�XVHG�WR�GHVFULEH�SRSXODWLRQ

JURZWK�WKDW�LV�LQLWLDOO\�H[SRQHQWLDO�EXW�VORZV�DV�WKH�SRSXODWLRQ�UHDFKHV�WKH�FDUU\LQJ�FDSDFLW\�...��7KH

JHQHUDO�IRUPXOD�IRU�ORJLVWLF�JURZWK�LV�

G1GW U1�.Ü1.�?IUDF^G1`^GW`� �U1�?OHIW��?IUDF^.���1`^.`�?ULJKW�GWG1� U1�..Ü1��



Q. 70

b:KLFK�RI�WKH�IROORZLQJ�W\SH�RI�LPPXQLW\�LV�SUHVHQW�DW�WKH�WLPH�RI�ELUWK�DQG�LV�D�QRQ��VSHFLíF

W\SH�RI�GHIHQFH�LQ�WKH�KXPDQ�ERG\"

Option 1:

����+XPRUDO�,PPXQLW\

Option 2:

����$FTXLUHG�,PPXQLW\

Option 3:

���,QQDWH�,PPXQLW\

Option 4:

����&HOO�PHGLDWHGb,PPXQLW\

Correct Answer:

3) Innate Immunity

Solution:

:KHUH�

G1GW?IUDF^G1`^GW`GWG1��LV�WKH�UDWH�RI�FKDQJH�RI�WKH�SRSXODWLRQ�VL]H�

UUU�LV�WKH�LQWULQVLF�JURZWK�UDWH�

111�LV�WKH�SRSXODWLRQ�VL]H�DW�WLPH�WWW�

...�LV�WKH�FDUU\LQJ�FDSDFLW\�RI�WKH�HQYLURQPHQW��WKH�PD[LPXP�SRSXODWLRQ�VL]H�WKDW�FDQ�EH�VXSSRUWHG��

7KLV�HTXDWLRQ�VKRZV�WKDW�DV�WKH�SRSXODWLRQ�111�DSSURDFKHV�WKH�FDUU\LQJ�FDSDFLW\�...��WKH�UDWH�RI

JURZWK�G1GW?IUDF^G1`^GW`GWG1��GHFUHDVHV��ZKLFK�PRGHOV�WKH�OLPLWDWLRQV�LPSRVHG�E\�UHVRXUFHV�

Hence, the correct answer is Option (3) 

,QQDWH�LPPXQLW\�LV�WKH�íUVW�OLQH�RI�GHIHQVH�DQG�LV�SUHVHQW�DW�WKH�WLPH�RI�ELUWK�

,W�LV�QRQ�VSHFLíF��PHDQLQJ�LW�GRHV�QRW�WDUJHW�VSHFLíF�SDWKRJHQV�EXW�GHIHQGV�DJDLQVW�D�ZLGH�UDQJH�RI

LQYDGHUV�

7KLV�LQFOXGHV�SK\VLFDO�EDUULHUV��OLNH�VNLQ���SK\VLRORJLFDO�EDUULHUV��OLNH�VWRPDFK�DFLG���FHOOXODU�GHIHQVHV��OLNH

SKDJRF\WHV���DQG�LQîDPPDWRU\�UHVSRQVHV�

����+XPRUDO�,PPXQLW\�Ë�3DUW�RI�DFTXLUHG�LPPXQLW\��LQYROYHV�%�FHOOV�SURGXFLQJ�DQWLERGLHV�

����$FTXLUHG�,PPXQLW\�Ë�'HYHORSV�DIWHU�ELUWK�XSRQ�H[SRVXUH�WR�VSHFLíF�SDWKRJHQV�



Q. 71

A specialised membranous structure in a prokaryotic cell which helps in cell wall formation,

DNA replication and respiration, is:

Option 1:

Endoplasmic Reticulum

Option 2:

Mesosome

Option 3:

Chromatophores

Option 4:

Cristae

Correct Answer:

Mesosome

Solution:

Q. 72

----

Option 1: None

Option 2: None

Option 3: None

Option 4: None

Q. 73

Which of the following statements is correct about the location of the male frog's

copulatory pad?

(4) Cell-mediated Immunity – Also acquired; involves T-cells attacking infected or abnormal cells.

Hence, the correct answer is option (3): Innate Immunity.

Mesosomes are specialized membranous structures found in prokaryotic cells, particularly bacteria.

These infoldings of the plasma membrane play a crucial role in important cellular functions such as cell

wall formation during cell division, DNA replication, and respiration. Unlike eukaryotic cells, prokaryotes

lack membrane-bound organelles, so mesosomes help compensate for some of those functions.



Option 1:

)LUVW�GLJLW�RI�WKH�IRUHOLPE

Option 2:

)LUVW�DQG�VHFRQG�GLJLW�RI�bIRUHOLPE

Option 3:

)LUVW�GLJLW�RI�KLQG�OLPE

Option 4:

6HFRQG�GLJLW�RI�IRUH�OLPE

Correct Answer:

First digit of the forelimb

6ROXWLRQ�

4����

���

Option 1:

Option 2:

([SODQDWLRQ�

,Q�PDOH�IURJV��FRSXODWRU\�SDGV��DOVR�FDOOHG�QXSWLDO�SDGV��GHYHORS�GXULQJ�WKH�EUHHGLQJ�VHDVRQ�

7KHVH�SDGV�DUH�ORFDWHG�RQ�WKH�íUVW�GLJLW��WKXPE��RI�WKH�IRUHOLPEV�

7KH\�KHOS�WKH�PDOH�JUDVS�WKH�IHPDOH�íUPO\�GXULQJ�DPSOH[XV��WKH�PDWLQJ�HPEUDFH��

+HQFH��WKH�FRUUHFW�DQVZHU�LV��2SWLRQ���Ë�)LUVW�GLJLW�RI�WKH�IRUH�OLPE�



Option 3:

Option 4:

Correct Answer:

Solution:

Q. 75  Identify the statement that is NOT correct.

Option 1:

Constant region of heavy and light chains are located at C-terminus of antibody
molecules.

Option (3) is correct because it accurately shows:

In proximal tubule (P): reabsorption of NaCl, HCO₃⁻, H₂O and secretion of H⁺, NH₃

In distal tubule (D): reabsorption of NaCl, HCO₃⁻, H₂O and secretion of H⁺, K⁺
This matches the known functions of the nephron.



Option 2:

Each antibody has two light and two heavy chains.

Option 3:

The heavy and light chains are held together by disulfide bonds.

Option 4:

Antigen binding site is located at C-terminal region of antibody molecules

Solution:

Q. 76  Match List I with List II

List I:                                                                    List II:

A. Scutellum                                                 I. Persistent nucellus

B. Non-albuminous seed                              II. Cotyledon of monocot seed

C. Epiblast                                                    III. Monocot seed

D. Perisperm                                                IV. Rudimentary cotyledon

Antibodies have two regions:

→ Variable region (V region) → at the N-terminal, this part binds to the antigen.

→ Constant region (C region) → at the C-terminal, this part decides the antibody’s class and function.

So, the antigen-binding site is at the N-terminal, not at the C-terminal.

Hence, option (4) is correct.



Option 1:

(1) A-II, B-IV, C-III, D-I

Option 2:

 A-II, B-III, C-IV, D-I

Option 3:

 A-IV, B-III, C-II, D-I

Option 4:

A-III, B-IV, C-II, D-I

Solution:

Q. 77

)LQG�WKH�VWDWHPHQW�WKDW�LV�127�FRUUHFW�ZLWK�UHJDUG�WR�WKH�VWUXFWXUH�RI�PRQRFRW�VWHP�

Option 1:

3KORHP�SDUHQFK\PD�LV�DEVHQW�

Option 2:

+\SRGHUPLV�LV�SDUHQFK\PDWRXV�

Option 3:

9DVFXODU�EXQGOHV�DUH�VFDWWHUHG�

Option 4:

9DVFXODU�EXQGOHV�DUH�FRQMRLQW�DQG�FORVHG�

$��6FXWHOOXP�→�,,��&RW\OHGRQ�RI�PRQRFRW�VHHG

7KH�VFXWHOOXP�LV�WKH�VLQJOH�FRW\OHGRQ�SUHVHQW�LQ�PRQRFRW�VHHGV�OLNH�PDL]H�DQG�ZKHDW�

%��1RQ�DOEXPLQRXV�VHHG�→�,9��5XGLPHQWDU\�FRW\OHGRQ

1RQ�DOEXPLQRXV�VHHGV��H�J���SHD��VWRUH�IRRG�LQ�FRW\OHGRQV��DQG�HQGRVSHUP�LV�DEVHQW��+RZHYHU��WKLV

PDWFK�LV�VRPHWLPHV�EHWWHU�LQWHUSUHWHG�ZLWK�UXGLPHQWDU\�HQGRVSHUP��EXW�LQ�WKLV�TXHVWLRQ
V�FRQWH[W�

RSWLRQ�,9�EHVW�íWV�KHUH�

&��(SLEODVW�→�,,,��0RQRFRW�VHHG

(SLEODVW�LV�D�VPDOO��UXGLPHQWDU\�VWUXFWXUH�SUHVHQW�LQ�PRQRFRW�VHHGV�OLNH�PDL]H��O\LQJ�RSSRVLWH�WKH

VFXWHOOXP�

'��3HULVSHUP�→�,��3HUVLVWHQW�QXFHOOXV

3HULVSHUP�LV�WKH�UHPQDQW�RI�WKH�QXFHOOXV�WKDW�SHUVLVWV�LQ�VRPH�VHHGV��H�J���EODFN�SHSSHU�DQG�EHHW���KHQFH

FDOOHG�SHUVLVWHQW�QXFHOOXV�

+HQFH��WKH�FRUUHFW�DQVZHU�LV�RSWLRQ������$�,,��%�,9��&�,,,��'�,�



Solution:

Q. 78 Twins are born to a family that lives next door to you. The twins are a boy and a girl. Which
of the following is correct?

Option 1:

 They have 75% identical genetic content.

Option 2:

They are identical twins.

Option 3:

They are fraternal (non-identical) twins.

Option 4:

They were conceived through in vitro fertilization.

Correct Answer:

They are fraternal (non-identical) twins.

Solution:

Explanation:

(1) Phloem parenchyma is absentb�bTrue�IRU�PRQRFRW�VWHPV�

(2) Hypodermis is parenchymatousb�bIncorrect��,Q�PRQRFRW�VWHPV��WKH�hypodermis is

collenchymatous or sclerenchymatous��QRW�SDUHQFK\PDWRXV�

(3) Vascular bundles are scattered : True�IHDWXUH�RI�PRQRFRW�VWHPV�

(4) Vascular bundles are conjoint and closedb��$OVR�true�IRU�PRQRFRWV��[\OHP�DQG�SKORHP�DUH�WRJHWKHU

DQG�QR�FDPELXP��

Hence, the correct answer is: Option 2 ,Hypodermis is parenchymatous.

,GHQWLFDO��PRQR]\JRWLF��WZLQV�DULVH�IURP�D�VLQJOH�IHUWLOL]HG�HJJ�WKDW�VSOLWV��DQG�DOZD\V�KDYH�WKH�VDPH�VH[

DQG�LGHQWLFDO�JHQHWLF�PDNHXS��,Q�FRQWUDVW��IUDWHUQDO��GL]\JRWLF��WZLQV�UHVXOW�IURP�WKH�IHUWLOL]DWLRQ�RI�WZR

VHSDUDWH�HJJV�E\�WZR�GLìHUHQW�VSHUPV��7KH\�PD\�EH�RI�WKH�VDPH�RU�GLìHUHQW�VH[HV�DQG�VKDUH�DERXW����

RI�WKHLU�JHQHV��OLNH�UHJXODU�VLEOLQJV�

6LQFH�WKH�WZLQV�DUH�D�ER\�DQG�D�JLUO��WKH\�FDQQRW�EH�LGHQWLFDO��7KXV��WKH\�PXVW�EH�IUDWHUQDO�WZLQV�



Q. 79 Sweet potato and potato represent a certain type of evolution. Select the
correct combination of terms to explain the evolution.

Option 1:

Analogy, divergent

Option 2:

 Analogy, convergent

Option 3:

Homology, divergent

Option 4:

Homology, convergent

Correct Answer:

 Analogy, convergent

Solution:

Q. 80 Which one of the felling phytohormones promotes nutrient mobdilation which helps
in the delay of leaf senescerice in plants?

Option 1:

Cytokinin

Option 2:

Ethylene

Hence, the correct answer is option (3): They are fraternal (non-identical) twins.

6ZHHW�SRWDWR��PRGLíHG�URRW��DQG�SRWDWR��PRGLíHG�VWHP��SHUIRUP�WKH�VDPH�IXQFWLRQ�RI�IRRG�VWRUDJH�EXW

KDYH�GLìHUHQW�VWUXFWXUDO�RULJLQV��7KLV�LV�DQ�H[DPSOH�RI�DQDORJRXV�RUJDQV��ZKLFK�DULVH�GXH�WR�FRQYHUJHQW

HYROXWLRQ�GLìHUHQW�VWUXFWXUHV�HYROYLQJ�WR�SHUIRUP�VLPLODU�IXQFWLRQV�LQ�XQUHODWHG�RUJDQLVPV�

Hence, the correct answer is Option (2).



Option 3:

Alucinic acid

Option 4:

Gibberellin

Correct Answer:

Cytokinin

Solution:

Q. 81

:K\�FDQ
W�LQVXOLQ�EH�JLYHQ�RUDOO\�WR�GLDEHWLF�SDWLHQWV"�����,WV�ELRDYDLODELOLW\�ZLOO�EH�LQFUHDVHG

����+XPDQ�ERG\�ZLOO�HOLHLW�VWURQJ�LPPXQH�UHVSRQVH�����,W�ZLOO�EH�GLJHVWHG�LQ�*DVWUR�,QWHVWLQDO

�*,��WUDFW�����%HFDXVH�RI�VWUXFWXUDO�YDULDWLRQ

Option 1:

,WV�ELRDYDLODELOLW\�ZLOO�EH�LQFUHDVHGb

Option 2:

+XPDQ�ERG\�ZLOO�HOLHLW�VWURQJ�LPPXQH�UHVSRQVHb

Option 3:

b,W�ZLOO�EH�GLJHVWHG�LQ�*DVWUR�,QWHVWLQDO��*,��WUDFWb

Option 4:

%HFDXVH�RI�VWUXFWXUDO�YDULDWLRQ

Solution:

 Cytokinin is a plant hormone that promotes cell division and can delay leaf senescence by
promoting nutrient mobilization within the plant. This helps in maintaining the health of the plant
for a longer period.

Hence, the correct answer is Option (1).

,QVXOLQ�LV�D�SURWHLQ�KRUPRQH��,I�WDNHQ�RUDOO\��LW�JHWV�EURNHQ�GRZQ�E\�GLJHVWLYH�HQ]\PHV�LQ�WKH�VWRPDFK

DQG�LQWHVWLQH�MXVW�OLNH�DQ\�RWKHU�SURWHLQ��VR�LW�ZRQÎW�UHDFK�WKH�EORRGVWUHDP�RU�KDYH�LWV�LQWHQGHG�HìHFW�RQ

EORRG�VXJDU��7KDWÎV�ZK\�LQVXOLQ�LV�XVXDOO\�JLYHQ�E\�LQMHFWLRQ�

+HQFH��RSWLRQ����LV�FRUUHFW



Q. 82

Name the class of enzyme that usually catalyze the following reaction:

S – G + S# → S + S# – G

Where,

G → a group other than hydrogen

S → a substrate

S# → another substrate

Option 1:

 Ligase

Option 2:

Hydrolase

Option 3:

 Lyase

Option 4:

Transferase

Correct Answer:

Transferase

Solution:

Solution:

The given reaction shows the transfer of a functional group G from one substrate (S-G) to another

substrate (S#), resulting in the formation of S and S#–G. This is characteristic of transferase enzymes,

which catalyze the transfer of functional groups from one molecule to another. Hence, the correct class

of enzyme is Transferase.

Correct Answer: (4) Transferase



Q. 83

-----

Given below are two statemients :

Statement I : The DNA fragments extracted from gel electrophoresis can be
used in construction of recombinant DNA.

Statement II : Smaller size DNA fragments are observed near anode while
larger fragments are found near the wells in an agarose gel.

In the light of the above statements, choose the most appropriate answer
from the options given below :

Option 1:

Statement I is incorrect but statement II is correct

Option 2:

Both statement I and statement II are correct

Option 3:

Both statement I and statement II are incorrect

Option 4:

Statement I is correct but statement II is incorrect

Solution:

Correct answer is option(4), Statement I is correct but statement II is incorrect

Explanation: 

Statement I is correct: The DNA fragments separated by gel electrophoresis can indeed
be used in the construction of recombinant DNA. Once the fragments are separated,
they can be isolated, purified, and inserted into vectors to create recombinant DNA
molecules.



Q. 84

The correct sequence of events in the life cycle of bryophytes is:

A. Fusion of antherozoid with egg.

B. Attachment of gametophyte to substratum.

C. Reduction division to produce haploid spores.

D. Formation of sporophyte.

E. Release of antherozoids into water.

Option 1:

D, E, A, B, C

Option 2:

D, E, A, C, B

Option 3:

B, E, A, C, D

Option 4:

B, E, A, D, C

Correct Answer:

B, E, A, D, C

Q. 85 Genes R and Y follow independent assortment. If RRYY produce round yellow
seeds and rryy produce wrinkled green segds, what will be the phenotypic
ratio of the 59 generation?

Option 1:

Phenotypic ratio 9:7

Statement II is incorrect: In gel electrophoresis, smaller DNA fragments move faster and
thus migrate further towards the anode (positive side). Conversely, larger DNA fragments
move more slowly and are found closer to the wells (negative side) because they face
more resistance while migrating through the gel.
Hence, the correct answer is option (4): Statement I is correct but statement II is
incorrect.



Option 2:

Phenotypic ratio 1:2:1

Option 3:

Phenotypic ratio-3: I

Option 4:

Phenotypic ratio 9:3:3:1

Solution:

Q. 86

Each of the following characteristics represent a Kingdom proposed by Whittaker. Arrange

the following in increasing order of complexity of body organization.

A. Multicellular heterotrophs with cell wall made of chitin.

B. Heterotrophs with tissue/organ/organ system level of body organization.

C. Prokaryotes with cell wall made of polysaccharides and amino acids.

D. Eukaryotic autotrophs with tissue/organ level of body organization.

E. Eukaryotes with cellular body organization.

Option 1:

C, E, A, B, D

Option 2:

A, C, E, B, D

Option 3:

C, E, A, D, B

Option 4:

A, C, E, D, B

Correct Answer:

C, E, A, D, B

The 3:1 ratio typically applies to a single gene cross. Here, due to independent assortment, all offspring
have the same phenotype, so this is a simplified assumption to fit the classical ratio.

Hence, the correct answer is option(3)



Solution:

Q. 87

0DWFK�List - I�ZLWK�List - II�

List - I

$��&HQWURPHUH

%��&LOLXP

&��&ULVWDH

'��&HOO�PHPEUDQH

List - II

,��0LWRFKRQGULRQ

,,��&HOO�GLYLVLRQ

,,,��&HOO�PRYHPHQW

,9��3KRVSKROLSLG�ELOD\HU

Option 1:

b$�,,��%�,,,��&�,��'�,9

Option 2:

b$�,��%�,,��&�,,,��'�,Y

Option 3:

$�,,��%�,��&�,9��'�,,,

Option 4:

$�,9��%�,,��&�,,,��'�,

Correct Answer:

 A-II, B-III, C-I, D-IV

Solution:

C.�3URNDU\RWHV��0RQHUD��Ë�VLPSOHVW�ERG\�SODQ��XQLFHOOXODU��QR�QXFOHXV�

E.�(XNDU\RWLF�XQLFHOOXODU�RUJDQLVPV��3URWLVWD��Ë�PRUH�FRPSOH[�WKDQ�SURNDU\RWHV

A.�0XOWLFHOOXODU�IXQJL��)XQJL��Ë�VLPSOH�PXOWLFHOOXODU�RUJDQLVPV

B.�0XOWLFHOOXODU�KHWHURWURSKV�ZLWK�RUJDQ�V\VWHPV��$QLPDOLD�

D.�0XOWLFHOOXODU�DXWRWURSKV�ZLWK�WLVVXH�RUJDQ�OHYHO��3ODQWDH�

&RUUHFW�$QVZHU��(1) C, E, A, B, D

&HQWURPHUH�LV�WKH�UHJLRQ�RI�D�FKURPRVRPH�ZKHUH�VSLQGOH�íEHUV�DWWDFK�GXULQJ�FHOO�GLYLVLRQ�→�,,

&LOLXP�LV�D�KDLU�OLNH�VWUXFWXUH�LQYROYHG�LQ�FHOO�PRYHPHQW�→�,,,



Q. 88 Assertion (A): The primary function of the Golgi apparatus is to package the materials made
by the endoplasmic reticulum and deliver it to intracellular targets and outside the cell.

Reason (R): Vesicles containing materials made by the endoplasmic reticulum fuse with the
cis face of the Golgi apparatus, and they are modified and released from the trans face of
the Golgi apparatus.

Option 1:

A is false but R is true

Option 2:

Both A and R are true, and R is the correct explanation of A

Option 3:

 Both A and R are true, but R is not the correct explanation of A

Option 4:

A is true but R is false

Correct Answer:

Both A and R are true, and R is the correct explanation of A

Solution:

&ULVWDH�DUH�WKH�LQQHU�IROGV�RI�WKH�PLWRFKRQGULRQ��LQFUHDVLQJ�VXUIDFH�DUHD�IRU�$73�SURGXFWLRQ�→�,

&HOO�PHPEUDQH�LV�PDGH�XS�RI�D�SKRVSKROLSLG�ELOD\HU��IRUPLQJ�WKH�RXWHU�ERXQGDU\�RI�WKH�FHOO�→�,9

Hence, the correct answer is option 1)  A-II, B-III, C-I, D-IV

$VVHUWLRQ��$��LV�WUXH�EHFDXVH�WKH�*ROJL�DSSDUDWXV�SOD\V�D�FHQWUDO�UROH�LQ�PRGLI\LQJ��SDFNDJLQJ��DQG

WUDQVSRUWLQJ�PDWHULDOV��OLNH�SURWHLQV�DQG�OLSLGV��V\QWKHVL]HG�LQ�WKH�HQGRSODVPLF�UHWLFXOXP��(5��WR�WKHLU

FRUUHFW�GHVWLQDWLRQVÌHLWKHU�LQVLGH�WKH�FHOO�RU�RXWVLGH�YLD�H[RF\WRVLV�

5HDVRQ��5��LV�DOVR�WUXH�EHFDXVH�PDWHULDOV�IURP�WKH�(5�DUH�GHOLYHUHG�WR�WKH�FLV�IDFH��IRUPLQJ�IDFH��RI�WKH

*ROJL��XQGHUJR�FKHPLFDO�PRGLíFDWLRQV��DQG�H[LW�IURP�WKH�WUDQV�IDFH��PDWXULQJ�IDFH��SDFNHG�LQWR�YHVLFOHV

IRU�WKHLU�WDUJHW�ORFDWLRQ�

7KH�5HDVRQ��5��FOHDUO\�H[SODLQV�$VVHUWLRQ��$��



Q. 89

b0DWFK�List - I�ZLWK�List - II�

List - I List - II

$��(PSK\VHPD Ì ,��5DSLG�VSDVPV�LQ�PXVFOH�GXH�WR�ORZ�&Dt�LQ�ERG\�îXLG

%��$QJLQD�3HFWRULV Ì ,,��'DPDJHG�DOYHRODU�ZDOOV�DQG�GHFUHDVHG�UHVSLUDWRU\

VXUIDFH

&�

*ORPHUXORQHSKULWLV

Ì ,,,��$FXWH�FKHVW�SDLQ�ZKHQ�QRW�HQRXJK�R[\JHQ�LV�UHDFKLQJ

KHDUW�PXVFOH

'��7HWDQ\ Ì ,9��,QîDPPDWLRQ�RI�JORPHUXOL�RI�NLGQH\

Option 1:

A-II, B-III, C-IV, D-I.

Option 2:

A-III, B-I, C-IV, D-II.

Option 3:

A-II, B-I, C-II, D-IV.

Option 4:

A-II, B-IV, C-III, D-I.

Solution:

+HQFH��WKH�FRUUHFW�DQVZHU�LV�RSWLRQ������%RWK�$�DQG�5�DUH�WUXH��DQG�5�LV�WKH�FRUUHFW�H[SODQDWLRQ�RI�$�



Q. 90

&DUGLDF�DFWLYLWLHV�RI�WKH�KHDUW�DUH�UHJXODWHG�E\�

$��1RGDO�WLVVXH

%��$�VSHFLDO�QHXUDO�FHQWUH�LQ�WKH�PHGXOOD�REORQJDWD

&��$GUHQDO�PHGXOODU\�KRUPRQHV

'��$GUHQDO�FRUWLFDO�KRUPRQHV

&KRRVH�WKH�FRUUHFW�DQVZHU�IURP�WKH�RSWLRQV�JLYHQ�EHORZ�

Option 1:

$��%�DQG�'�RQO\

Option 2:

$��%�DQG�&�RQO\

Option 3:

$��%��&�DQG�'

Option 4:

$��&�DQG�'�RQO\

Correct Answer:

A, B and C only

Solution:

A. Emphysema�→�II�b�,W�DìHFWV�DOYHRODU�ZDOOV�DQG�UHGXFHV�VXUIDFH�DUHD�IRU�JDV�H[FKDQJH�

B. Angina Pectoris�→�III�b�&KHVW�SDLQ�GXH�WR�UHGXFHG�R[\JHQ�VXSSO\�WR�KHDUW�PXVFOH�

C. Glomerulonephritis�→�IV�b�,QîDPPDWLRQ�RI�JORPHUXOL�LQ�NLGQH\V�

D. Tetany�→�I�b�0XVFOH�VSDVPV�GXH�WR�ORZ�FDOFLXP�OHYHOV�

Hence, the correct answer is: Option 1 – A-II, B-

III, C-IV, D-I.



Explanation:

A. Nodal tissue: Responsible for generating and conducting electrical impulses that regulate heartbeat

(e.g., SA node, AV node). 

B. Medulla oblongata: Contains the cardiovascular center, which controls heart rate via autonomic

nerves. 

C. Adrenal medullary hormones: Adrenaline and noradrenaline increase heart rate and cardiac

output. 

D. Adrenal cortical hormones: Mainly involved in metabolism and electrolyte balance, not direct

cardiac regulation. 

Hence, the correct answer is Option 2: A, B, and C only.


