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Section-I : Questions 1 to 20 are multiple choice 

questions. Each question has four choices (1), (2), (3) and 

(4), out of which ONLY ONE is correct. Mark your 

response in OMR sheet against the question number of 

that question. +4 marks will be given for each correct 

answer and –1 mark for each wrong answer. 

Q.1 A charged particle of mass m and charge q is 

projected on a rough horizontal XY plane, both 

electric and magnetic field are acting in the 

region and given by k̂EE 0


 and k̂BB 0


respectively. The particle enters into the field at 

(x0, 0, 0) with velocity ĵvv 0 . The particle 

starts moving into circular path on the plane. If 

coefficient of friction between the particle and 

the plane is , then time when particle comes to 

rest, is-    

 (1) 
mg

mv 0


   (2) 

)qEmg(
mv0


  

 (3) 
qB

m2   (4) 
mg

mv3 0


   

 
Q.2 Heat produced in the circuit after the switch is 

closed, is- 

 6F

3F 

6V3V  
 (1) 441 J   (2) 256.5 J  

 (3) 36 J   (4) 220.5 J 

ख᭛ड-I : ᮧ᳤ 1 से 20 तक बᱟिवक᭨पी ᮧ᳤ ह।ᱹ ᮧ᭜येक ᮧ᳤ के
चार िवक᭨प (1), (2), (3) तथा (4) ह,ᱹ िजनमᱶ से केवल एक
िवक᭨प सही ह।ै OMR शीट मᱶ ᮧ᳤ कᳱ ᮧ᳤ सं᭎या के समᭃ
अपना उᱫर अंᳰकत कᳱिजये। ᮧ᭜येक सही उᱫर के िलए +4 अकं
ᳰदये जायᱶग े व ᮧ᭜येक गलत उᱫर के िलए 1 अंक घटाया
जायेगा। 

Q.1 m ᮤ᳞मान तथा q आवेश के एक आवेिशत कण को
खुरदरे ᭃैितज XY तल पर एक ᭃेᮢ िजसमᱶ िव᳒ुत व

चु᭥बकᳱय ᭃेᮢ कायᭅरत ह ै तथा k̂EE 0


 व

k̂BB 0


 ᳇ारा ᳰदये जात े ह,ै मᱶ ᮧᭃेिपत ᳰकया

जाता ह।ै कण ᭃेᮢ मᱶ (x0, 0, 0) पर वेग ĵvv 0  से

ᮧवेश करता ह।ै कण तल पर वृᱫीय पथ के अ᭠दर
गित करना ᮧार᭥भ करता ह।ै यᳰद कण व तल के

म᭟य घषᭅण गुणांक  ह,ै तो समय जब कण िवराम मᱶ

आता ह,ै ह-ै  

 (1) 
mg

mv 0


   (2) 

)qEmg(
mv0


  

 (3) 
qB

m2   (4) 
mg

mv3 0


   

 
Q.2 ि᭭वच को ब᭠द करन े के बाद पᳯरपथ मᱶ उ᭜प᳖ ऊ᭬मा

ह-ै 
 6F

3F 

6V3V  
 (1) 441 J   (2) 256.5 J  
 (3) 36 J   (4) 220.5 J 
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Q.3 A uniformally charged rod of mass m, length 

and charge Q, is hinged at its one end on a 
smooth horizontal plane so that it can rotate 
freely in a horizontal circle. There exist a 

uniform magnetic field B


 perpendicular to the 
horizontal plane. The strength of magnetic field 
starts varying as tBB 0 . Then angular 
acceleration of the rod about hinged point is- 

 (1) 
m2

QB3 0  (2) 
m

QB
2
1 0 (3) 

m
QB0   (4) 

m
QB

3
2 0   

 
Q.4 Electric field in a region is given by 

jyixE ˆ6ˆ4 


. The charge enclosed by the 
cube of side 1m placed in the region as shown, 
is - 

 

O Y

X

Z 

 
 (1) 20  (2) 40 (3) 60  (4) zero  
 
Q.5 Consider a very long current carrying hollow 

pipe having current i along its length of radius R. 
The magnetic field at the centre of the pipe due 
to a quarter portion of the pipe shown, is - 

 
O i
R

 

 (1) 
R

i
2

0

4
2


    (2) 

R
i



2

0   

 (3) 
R

i
2

0 22

   (4) None of these 

Q.3 m ᮤ᳞मान,  ल᭥बाइᭅ तथा Q आवेश कᳱ एकसमान ᱧप

से आवेिशत छड़ को घषᭅणहीन ᭃैितज तल पर एक िसरे
से कᳱलकᳱत ᳰकया गया ह ै ताᳰक वह ᭃैितज वृᱫ मᱶ
᭭वतंᮢ ᱧप से घूणᭅन कर सकᱶ । ᭃैितज तल के ल᭥बवत्
एकसमान चु᭥बकᳱय ᭃेᮢ B


 उपि᭭थत ह।ै चु᭥बकᳱय ᭃेᮢ

कᳱ तीᮯता tBB 0 के अनुसार पᳯरवᳶतᭅत होना ᮧार᭥भ
होती ह।ै कᳱलंकन िब᭠द ु के सापेᭃ छड़ का कोणीय
᭜वरण ह-ै 

 (1) 
m2

QB3 0  (2) 
m

QB
2
1 0 (3) 

m
QB0   (4) 

m
QB

3
2 0  

 

Q.4 एक ᭃेᮢ मᱶ िव᳒ुत ᭃेᮢ jyixE ˆ6ˆ4 


᳇ारा ᳰदया
गया ह।ै 1m भुजा का एक घन इस ᭃेᮢ मᱶ नीचे िचᮢ
मᱶ दशाᭅऐ अनुसार ि᭭थत ह।ै इस घन ᳇ारा पᳯरब᳍
आवेश ह ै - 

 

O Y

X

Z

 
 (1) 20  (2) 40 (3) 60  (4) शू᭠य 
 
 

Q.5 एक बᱟत ल᭥बा खोखला धारावाही पाइप जो इसकᳱ
ल᭥बाइᭅ के अनुᳰदश धारा i ᮧवािहत रखता ह ै व
िजसकᳱ िᮢ᭔या R ह,ै को िवचाᳯरत कᳱिजऐ। नीचे
दशाᭅऐ पाइप के एक चौथाइᭅ भाग के कारण इसके
के᭠ᮤ पर उ᭜प᳖ चु᭥बकᳱय ᭃेᮢ ह ै - 

 
O i
R

 

 (1) 
R

i
2

0

4
2


    (2) 

R
i



2

0   

 (3) 
R

i
2

0 22

   (4) इनमᱶ से कोइᭅ नहᱭ  
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Q.6 A metallic rod of length 'l' is tied to a string of 
length 2l and made to rotate with angular speed 
 on a horizontal table with one end of the string 
fixed. If there is a vertical magnetic field 'B' in 
the region, the e.m.f. induced across the ends of 
the rod is : 

 

 

 

 (1) 
2

B4 2  (2) 
2

B5 2  

 (3) 
2

B2 2  (4) 
2

B3 2  

 
Q.7 There are two solenoids of same length and 

inductance L0 but their diameters differ to the 
extent that one can just fit into the other. They 
are connected in three different ways in series : 
(i) they are connected in series but separated by 
large distance series but separated by large 
distance, (ii) they are connected in series with 
one inside the other and senses of the turns 
coinciding and (iii) both are connected in series 
with one inside the other with senses of the turns 
opposite as depicted in figures 1, 2 and 3 
respectively. 

 

 
 

3 
2 

1 

 
 The total inductance of the solenoids in each of 

the cases 1, 2 and 3 respectively : 
 (1) 0, 4 L0, 2 L0 (2) 4 L0, 2 L0, 0 
 (3) 2 L0, 0, 4 L0 (4) 2 L0, 4 L0, 0 

Q.6 ल᭥बाइᭅ '' कᳱ एक धात ुकᳱ छड़ ल᭥बाइᭅ 2 कᳱ एक 
डोरी से बंधी ह ैऔर डोरी के एक िसरे को ि᭭थर रख 
कर इसे कोणीय चाल  से घᳶ̀णᭅत ᳰकया जाता ह।ै 
यᳰद ᭃेᮢ मᱶ एक ऊ᭟वाᭅधर चु᭥बकᳱय ᭃेᮢ 'B' ह,ै तब 
छड़ के िसरᲂ पर ᮧेᳯरत िव᳒ुत वाहक बल ह ै– 

 

 

 

 (1) 
2

B4 2  (2) 
2

B5 2  

 (3) 
2

B2 2  (4) 
2

B3 2  
 

Q.7 हमारे पास समान ल᭥बाइᭅ एवं ᮧेरक᭜व L0 कᳱ दो 
पᳯरनािलकायᱶ ह ᱹपर᭠तु उनके ᳞ास मᱶ केवल इतना अ᭠तर 
ह ैᳰक एक पᳯरनािलका दसूरी मᱶ ठीक ᳰफट हो सकती ह।ै 
वे ᮰ेणीᮓम मᱶ तीन िभ᳖ तरीकᲂ से जोड़ी जाती ह,ᱹ (i) वे 
᮰णेीᮓम मᱶ जोड़ी जाती ह ᱹपर᭠त ुएक बड़ी दरूी से एक 
दसूरे से अलग होती ह,ᱹ (ii) व े᮰ेणीᮓम मᱶ जोड़ी जाती ह,ᱹ 
एक दसूरी के अ᭠दर होती ह ᱹतथा दोनᲂ के फेरᱶ एक ही 
ᳰदशा मᱶ होत ेह,ᱹ (iii) दोनᲂ ᮰ेणीᮓम मᱶ जोड़ी जाती ह,ᱹ 
एक दसूरी के अ᭠दर होती ह ᱹतथा दोनᲂ के फेरᱶ िवपरीत 
ᳰदशा मᱶ होते ह,ᱹ जैसा ᳰक ᮓमश: िचᮢ मᱶ 1, 2 एवं 3 
ᳰदखाया  गया ह।ै 

 
 

3 
2 

1 

 
 िᮧनािलकाᲐ का कुल ᮧेरक᭜व तीन ि᭭थितयᲂ 1, 2 एवं 

3 मᱶ ᮓमश: ह ै - 
 (1) 0, 4 L0, 2 L0 (2) 4 L0, 2 L0, 0 
 (3) 2 L0, 0, 4 L0 (4) 2 L0, 4 L0, 0 
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Q.8 In the following figure, the velocities are in 
ground frame and the cylinder is performing 
pure rolling on the plank, velocity of point 'A' 
would be - 

 

VC

A

C
VP 

 

 (1) 2VC  (2) 2VC + VP 

 (3) 2VC – VP (4) 2(VC – VP) 
 
Q.9 A toy car moves up a ramp under the influence 

of force F plotted against displacement. The 
maximum height attained is given by (if m = 6 
kg) – 

 
100

80
60
40
20

0
2 4 6 8 10 12 

F 

x

x = 0 x = 12m

 
 (1) ymax = 20 m (2) ymax = 15 m 
 (3) ymax = 10 m (4) ymax = 5m 
 
Q.10 A transverse wave is travelling along a string 

from left to right. The figure below represents 
the shape of the string at a given instant. At this 
instant, among the following, choose the wrong 
statement. 

 y 

A x 

B 

C D 

E 

G 
F 

H 

 

Q.8 िन᳜ िचᮢ मᱶ, वेग धरातल ᮨेम मᱶ ह ै तथा बेलन
᭣लॉक पर शु᳍ लोटनी गित करता ह,ै िब᭠द ु 'A' का
वेग होगा- 

 

VC

A

C
VP 

 

 (1) 2VC  (2) 2VC + VP 
 (3) 2VC – VP (4) 2(VC – VP) 
 

Q.9 एक िखलौना कार िव᭭थापन के िवᱨ᳍ F बल के
ᮧभाव के अ᭠तगᭅत एक रे᭥प पर ऊपर कᳱ ओर गित
करती ह।ै इसके ᳇ारा ᮧा᳙ अिधकतम ऊँचाइᭅ होगी
(यᳰद m = 6 kg हो)  

 
100

80
60
40
20

0
2 4 6 8 10 12 

F 

x

x = 0 x = 12m

 
 (1) ymax = 20 m (2) ymax = 15 m 
 (3) ymax = 10 m (4) ymax = 5m 
 

Q.10 एक अनुᮧ᭭थ तरंग बायᱭ ओर से दायᱭ ओर एक
डोरी के अनुᳰदश गुजरती ह।ै नीचे दशाᭅया गया िचᮢ
ᳰदए गए ᭃण पर डोरी कᳱ आक̀ित को ᮧदᳶशᭅत
करता ह।ै इस ᭃण पर िन᳜ मᱶ से गलत कथन को
चुिनये- 

 y 

A x 

B 

C D 

E 

G 
F 

H 
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 (1) Points D, E, F have upwards positive 
velocity 

 (2) Points A, B and H have downwards negative 
velocity 

 (3) Point C and G have zero velocity 
 (4) Point A and E have minimum velocity 
 
Q.11 A cylinder of mass M, length L and radius R. If 

its moment of inertia about an axis passing 
through its centre and perpendicular to its axis is 
minimum, the ratio L/R must be equal to -  

 (1) 3/2 (2) 2/3 (3) 3/2  (4) 2/3  
 
Q.12 If at constant temperature, if density of oxygen 

gas is increased by 10% then change in speed of 
sound will be - 

 (1) increase by 10% (2) decrease by 5% 
 (3) increase by 5% (4) remains same  
 
Q.13 A thread is tied slightly loose to a wire frame as 

shown in the figure. And the frame is dipped 
into a soap solution and taken out. The frame is 
completely covered with the film. When the 
portion A is punctured with a pin, the thread : 

 
A Frame 

B Thread

 
 (1)  becomes convex towards A 
 (2)  becomes concave towards A 
 (3)  remains in the initial position 
 (4)  either (1) or (2) depending on the size of A 

w.r.t. B 

 (1) िब᭠द ुD, E, F ऊपर कᳱ ओर धना᭜मक वेग रखत ेह ै

 (2) िब᭠द ु A, B व H नीचे कᳱ ओर ऋणा᭜मक वेग

रखत ेह ै 

 (3) िब᭠द ुC तथा G शू᭠य वेग रखत ेह ै 

 (4) िब᭠द ुA तथा E ᭠यूनतम वेग रखत ेह ै
 

Q.11 M ᮤ᳞मान, L ल᭥बाइᭅ तथा R िᮢ᭔या का एक बेलन
ह।ै यᳰद इसके के᭠ᮤ से गुजरन ेवाली तथा इसकᳱ अᭃ
के ल᭥बवत ्एक अᭃ के पᳯरत: जड़᭜व आघूणᭅ ᭠यूनतम
ह,ै तो L/R होगा -  

 (1) 3/2 (2) 2/3 (3) 3/2  (4) 2/3  
 

Q.12 यᳰद िनयत तापमान पर, ऑ᭍सीजन का घन᭜व 10% 

᳇ारा बढ़ाया जाए, तो ᭟विन कᳱ चाल मᱶ पᳯरवतᭅन- 

 (1) 10% तक बढ़ेगा  (2) 5% तक घटेगा 
 (3) 5% तक बढ़ेगा (4) समान रहगेा 
 
Q.13 एक धागा एक तार के ᮨेम से थोड़ा-सा ढीला बाँध

ᳰदया जाता ह,ै जैसा ᳰक िचᮢ मᱶ ᳰदखाया गया ह।ै
ᮨेम को अब साबुन के घोल मᱶ डुबोया जाता ह ै तथा
बाहर िनकाल िलया जाता ह।ै ᮨेम ᳰफ᭨म से पूणᭅत:
ढ़क (covered) जाता ह।ै भाग A मᱶ एक िपन से जब
छेद ᳰकया (punctuared) जाता ह,ै तो धागा : 

 
A Ýse

B /kkxk

 
 (1)  A कᳱ तरफ उᱫल हो जाता ह ै
 (2)  A कᳱ तरफ अवतल हो जाता ह ै
 (3)  ᮧारि᭥भक ि᭭थित मᱶ ही रहता ह ै
 (4)  उᱫर या तो (1) अथवा (2) होगा जो B के सापेᭃ 

A के आकार पर िनभᭅर करता 
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Q.14 Variation of v with u for a spherical mirror is as 
shown in Figure. This curve is a hyperbola. A 
straight line of unit slope intersects the 
hyperbola at point 'A'. If focal length of mirror is 
20 cm, coordinates of point A are : 

 
 

45º 

A v 

u  
 (1) 20 cm, 10 cm (2) 40 cm, 40 cm 
 (3) 40 cm, 20 cm (4) 20 cm, 10 cm 
 
Q.15 Effective focal length of the lens combination 

shown in figure is 60 cm. The radii of curvature 
of the curved surface are 12 cm each and the 
refractive index of left and right lenses is 1.5. 
Refractive index of the liquid is : 

 

=
1.

5 

=
1.

5 

 

Liquid  
 (1) 1.33 (2) 1.42 (3) 1.53 (4) 1.60 
 
Q.16 Four metal plates of area A are placed at 

separation d from one another as shown in fig.  
The extreme plates are interconnected by means 
of a conducting wire and battery of V voltage is 
connected between A and B. Then charge on 2nd

conducting plate is – 
 

d 

d 

d 

1

2

3
4

V

A

B  

 (1) 
d

A0 V (2)
d
AV02  (3)

2
3

d
A0 V (4) zero 

Q.14 एक गोलीय दपᭅण के िलए u के साथ v का पᳯरवतᭅन
िचᮢ मᱶ दशाᭅया गया ह।ै यह वᮓ एक अितपरवलय
ह।ै इकाइᭅ ढ़ाल कᳱ एक सरल रेखा अितपरवलय को
िब᭠द ु 'A' पर काटती ह।ै यᳰद दपᭅण कᳱ फोकस दरूी
20 cm हो, तो िब᭠द ुA के िनदᱷशांक ह ै - 

 
 

45º 

A v 

u  
 (1) 20 cm, 10 cm (2) 40 cm, 40 cm 
 (3) 40 cm, 20 cm (4) 20 cm, 10 cm 
 
 

Q.15 िचᮢ मᱶ ᮧदᳶशᭅत लᱹस संयोजन कᳱ ᮧभावी फोकस दरूी
60 cm ह।ै वᮓᳱय सतहᲂ मᱶ ᮧ᭜येक कᳱ वᮓता िᮢ᭔यायᱶ
12 cm ह ै तथा बांये तथा दायᱶ लैसᲂ के अपवतᭅनांक
1.5  ह।ै ᮤव का अपवतᭅनांक ह-ै 

 

=
1.

5 

=
1.

5 

 

nzo  
 (1) 1.33 (2) 1.42 (3) 1.53 (4) 1.60 
 
Q.16 ᮧ᭜येक A ᭃेᮢफल कᳱ चार धात ु ᭡लेटᲂ को िचᮢानुसार

एक-दसूरे से d दरूी पर रखा◌ा गया ह।ै सबसे बाहर
वाली ᭡लेटᲂ को चालक तार ᳇ारा जोड़ा गया ह ैतथा
A व B के म᭟य V वो᭨टेज को बैᮝी जोड़ी गइᭅ ह।ै तब
2nd चालक ᭡लेट पर आवेश ह ै– 

 
d 

d 

d 

1

2

3
4

V

A

B  

 (1) 
d

A0 V (2)
d
AV02  (3)

2
3

d
A0 V (4) शू᭠य 
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Q.17 A horizontal tube of length  closed at both ends 

contains an ideal gas of molecular weight M. 

The tube is rotated at a constant angular velocity 

 about a vertical axis passing through an end. 

Assuming the temperature to be uniform and 

constant, find the pressure at free end if pressure 

at fixed end is P1. 

 (1) P1 RT
M–

22

e


 (2) P1 RT
M2–

22

e


 

 (3) P1 RT
M3 22

e


 (4) P1 RT2
M 22

e


 

 

Q.18 A liquid in a beaker has temperature (t) at time 

t and 0 is temperature of surroundings, then 

according to Newton's law of cooling the correct 

graph between loge ( – 0) and t is - 

 (1) 

 

t 

lo
g e

 (
 –

 
0)

 

 (2) 

 

t 

lo
g e

 (
 –

 
0)

 

 

 (3) 

 

t 

lo
g e

 (
 –

 
0)

 

 (4) 

 

t 

lo
g e

 (
 –

 
0)

 

 
 

Q.19 Four similar particles of mass m are orbiting in a 

circle of radius r in the same angular direction 

because of their gravitational attractive force. 

Speed of a particle is given by  

Q.17 दोनᲂ िसरᲂ पर ब᭠द  ल᭥बाइᭅ कᳱ एक ᭃैितज नली मᱶ 

आि᭛वक भार M कᳱ एक आदशᭅ भरी गइᭅ ह।ै ᳰकसी एक 

िसरे से गुजरन ेवाली ऊ᭟वाᭅधर अᭃ के सापेᭃ नली को 

िनयत कोणीय वेग  से घूणᭅन कराया जाता ह।ै यह 

मािनए कᳱ ताप एकसमान तथा िनयत ह,ै तो ᭭वतंᮢ 

िसरे पर दाब ᭄ात कᳱिजए यᳰद ि᭭थर िसरे पर दाब P1 हो- 

 (1) P1 RT
M–

22

e


 (2) P1 RT
M2–

22

e


 

 (3) P1 RT
M3 22

e


 (4) P1 RT2
M 22

e


 
 

Q.18 एक ᮤव एक बीकर मᱶ ह,ै इसका t समय पर ताप (t) 

ह।ै 0 पᳯरवेशी ताप ह,ै ᭠यूटन के शीतलन िनयमानुसार 

loge(–0) व समय t के म᭟य सही ᮕाफ ह-ᱹ 

 (1) 

 

t 

lo
g e

 (
 –

 
0)

 

 (2) 

 

t 

lo
g e

 (
 –

 
0)

 

 

 (3) 

 

t 

lo
g e

 (
 –

 
0)

 

 (4) 

 

t 

lo
g e

 (
 –

 
0)

 

 

 
 

Q.19 m ᮤ᳞मान के चार समᱨप कण समान कोणीय ᳰदशा 

मᱶ r िᮢ᭔या के व̀ᱫ मᱶ उनके पर᭭पर गुᱨ᭜वाकषᭅण बल 

के कारण चᲥर लगा रह ेह।ᱹ कण का चाल दी जाती ह ै  
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m m 

m 

m 

r 

 

 (1) 
2/1

4
221

r
Gm





















  (2) 
r

Gm3  

 (3) )221(
r

Gm
  (4) 

2/1

2
21

r
Gm

2
1





















   

 
Q.20 The coefficient of linear expansion of an 

inhomogeneous rod changes linearly from 1 to 
2 from one end to the other end of the rod. The 
effective coefficient of linear expansion of the 
rod is : 

 (1) 1 + 2  (2) 
2

21   

 (3) 21  (4) 21 –   
 

Section-II : This section contains 5 questions (Q.21 to 25).
+4 marks will be given for each correct answer and –1 
mark for each wrong answer. For each question, enter 
the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. 
6.25, 7.00, –0.33, –.30, 30.27, –127.30). 
Q.21 A DC supply of 120V is connected to a large 

resistance X. A voltmeter of resistance 10k
placed in series in circuit read 4 V. This is an 
unusual use of voltmeter for measuring very high 
resistance. The value of X (in k) is -   

 
V

120V

X 10 k

  

 

m m 

m 

m 

r 

 

 (1) 
2/1

4
221

r
Gm





















  (2) 
r

Gm3  

 (3) )221(
r

Gm
  (4) 

2/1

2
21

r
Gm

2
1





















   

 
Q.20 असमांगी छड़ का रेखीय ᮧसार गुणांक छड़ के एक 

िसरे से दसूरे िसरे तक 1 से 2 तक रेखीय ᱨप से 
पᳯरवᳶतᭅत होता ह।ै छड़ का ᮧभावी रेखीय ᮧसार 
गुणांक ह ै - 

 (1) 1 + 2  (2) 
2

21   

 (3) 21  (4) 21 –   
 
ख᭛ड-II : इस ख᭛ड मᱶ 5 (Q.21 से 25)  ᮧ᳤ ह।ᱹ ᮧ᭜येक सही
उᱫर के िलए +4 अंक ᳰदये जायᱶगे तथा ᮧ᭜येक गलत उᱫर के
िलए 1 अंक घटाया जायेगा। ᮧ᭜येक ᮧ᳤ के उᱫर के िलए सही
आंᳰकक मान  (दशमलव ᱨप मᱶ, दो ᭭थानᲂ तक पूणाᲈᳰकत करके
दीिजए, उदाहरण 6.25, 7.00, –0.33, –.30, 30.27, –127.30). 

Q.21 120V कᳱ एक DC स᭡लाइᭅ को उᲬ ᮧितरोध X से जोड़ा
गया ह।ै 10k ᮧितरोध के एक वो᭨टमीटर को पᳯरपथ
मᱶ ᮰ेणी ᮓम मᱶ लगान ेपर वह 4 V पढ़ता ह।ै यह एक
बᱟत उᲬ ᮧितरोध मापन के िलये वो᭨टमीटर का
असामा᭠य उपयोग ह।ै X का मान(kमᱶ) ह ै 

 
V

120V

X 10 k
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Q.22 Find the total charge stored in 2µF and 3µF 
capacitors respectively in steady state ………in 
µC 

 

5V

2

3µF

3 

41

4µF 

1µF 2µF

 
 

Q.23 There are two concentric conducting shells. The 
potential of outer shell is 10 V and that of inner 
shell is 15 V. If the outer shell is ground, the 
potential (in V) of inner shell becomes/remains 

 
Q.24 An electric circuit is shown in the fig. The cells 

are of negligible internal resistance. In the 
steady state charge on 1µF capacitor is …….. 
µC   

 

8V
3

1µF

4V 

3V

16 

8

  
 
Q.25 A piece of ice of mass 50 kg is pushed with a

velocity of 5 m/s along a horizontal surface. As 
a result of friction between the piece and the 
surface, the piece stops after travelling 25 m; the 
ice melted in this process is …………gram  

 
 
 

Q.22 िनयत अव᭭था मᱶ 2µF व 3µF संधाᳯरᮢᲂ मᱶ कुल
संिचत आवेश ……… µC मᱶ ᭄ात कᳱिजए। 

 
 

5V

2

3µF

3 

41

4µF 

1µF 2µF

 
 

 

Q.23 दᲂ संके᭠ᮤीय धाि᭜वक कोश िवचाᳯरत कᳱिजये। बा᳭
कोश का िवभव 10 V ह ैव आ᭠तᳯरक कोश का िवभव
15 V ह।ै यᳰद बा᳭ कोश को भूस᭥प᳸कᭅ त ᳰकया जाये तो
आ᭠तᳯरक कोश पर िवभव (V मᱶ) हो जाता ह ै– 

 
Q.24 एक िव᳒ुत पᳯरपथ नीचे िचᮢ मᱶ दशाᭅया गया ह।ै

सेल नग᭛य आ᭠तᳯरक ᮧितरोध के ह।ै िनयत
अव᭭था (steady state) मᱶ 1µF संधाᳯरᮢ पर आवेश
…….. µC ह ै-  

 

 

8V
3

1µF

4V 

3V

16 

8

  
 

Q.25 50 kg ᮤ᳞मान के बफᭅ के एक टुकड़ ेको 5 m/s के वगे 
से ᭃैितज सतह के अनुᳰदश धᲥा ᳰदया जाता ह।ै 
टुकड़ ेतथा सतह के म᭟य घषᭅण के पᳯरणाम᭭वᱨप, 
टुकड़ा 25 m चलकर ᱨक जाता है, इस ᮧᮓम मᱶ 
िपघली ᱟइᭅ बफᭅ कᳱ माᮢा ……… gram ह ै-  
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Section-I : Questions 26 to 45 are multiple choice 
questions. Each question has four choices (1), (2), (3) and 
(4), out of which ONLY ONE is correct. Mark your 
response in OMR sheet against the question number of 
that question. +4 marks will be given for each correct 
answer and –1 mark for each wrong answer. 
Q.26 A moisten salt is rubbed with oxalic acid 

between the fingers and smells like vinegar. It 
indicates the presence of -  

 (1) Sulphur  (2) Nitrates  
  (3) Nitrite  (4) Acetate 
 
Q.27 Arrange the following compounds in decreasing 

order of stereogenic centres  
 H 

Br 

CH3 

H 

CH3 

CHOH 

CH3 

CH3 

H 
C C 

H 
CHOHCHCl 

CH3 

I II 

III

 

 (1)  III > I = II 
 (2) III > II > I 
  (3)  I > II > III 
 (4) II > III > I 
 
Q.28 Which of the following is correct order for 

stability ? 
 (A) (C6H5)3C

 (B) (CF3)3C 

 (C) (CH3)3C

 (D) (CCl3) 3C 

 (1) B < D < C < A (2) A < B < C < D 
  (3) B < C < D < A  (4)  B < D < A < C 

ख᭛ड-I : ᮧ᳤ 26 से 45 तक बᱟिवक᭨पी ᮧ᳤ ह।ᱹ ᮧ᭜येक ᮧ᳤ के
चार िवक᭨प (1), (2), (3) तथा (4) ह,ᱹ िजनमᱶ से केवल एक िवक᭨प
सही है। OMR शीट मᱶ ᮧ᳤ कᳱ ᮧ᳤ सं᭎या के समᭃ अपना उᱫर
अंᳰकत कᳱिजये। ᮧ᭜येक सही उᱫर के िलए +4 अकं ᳰदये जायᱶगे
व ᮧ᭜येक गलत उᱫर के िलए 1 अंक घटाया जायेगा। 
Q.26 एक नमी युᲦ लवण को अंगुिलयᲂ के म᭟य मᱶ

ऑ᭍सेिलक अ᭥ल के साथ रगड़ा जाता ह ैतो िसरके जैसी
गंध आती ह।ै यह िन  ᳜कᳱ उपि᭭थित को दशाᭅता ह ै-  

 (1) स᭨फर  (2) नाइᮝे᭗स  
  (3) नाइᮝाइट (4) एसीटेट 
 
Q.27 िन᳜िलिखत यौिगकᲂ को िᮢिवम के᭠ᮤᲂ के घटते ᮓम

मᱶ ᳞वि᭭थत करो  
 H 

Br

CH3 

H 

CH3 

CHOH 

CH3 

CH3 

H C C 
H 
CHOHCHCl 

CH3 

I II 

III 

 

 (1) III > I = II 
 (2) III > II > I 
  (3)  I > II > III 
 (4) II > III > I 
 

Q.28 ᭭थािय᭜व के िलए िन᳜ मᱶ से कौनसा ᮓम सही ह ै
 (A) (C6H5)3C

 (B) (CF3)3C 

 (C) (CH3)3C

 (D) (CCl3) 3C 

 (1) B < D < C < A (2) A < B < C < D 
  (3) B < C < D < A  (4)  B < D < A < C 
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Q.29 An alkyl bromide 'F' forms Grignard's reagent 
with Mg when treated with water, it forms n 
hexane, when treated with Na it forms 4, 5 
diethyloctane, 'F' is - 

 (1) 1-Bromohexane  
 (2) 2-Bromohexane 
  (3)  3 –Bromohexane  
 (4) Neopentane  
 
Q.30 Which of the following is correct statements? 
 (1) Hybridization of S in H2SO3 is sp2   
 (2) H2S is polar while SO3 is non-polar 
  (3)  NH3 has smaller bond angle than NF3  
 (4)  All statements are correct  
 
Q.31 Consider the following about SN1 mechanism ? 
 (I) Usually carbocation forming substrates 

reaction with this mechanism   
 (II) Non- polar solvents favour this mechanism 
  (III) Electron donating substitutes increase the 

rate of the reaction proceeding with this 
mechanism   

  Of these statements  
 (1) I, II and III are correct 
 (2) Only I is correct 
  (3) II and III are correct 
 (4) I and III are correct  
 
Q.32 Which of the following compounds does not give 

Cannizzaro reaction - 

 (1)  H–C–H 
O

  (2) 
 

C–H

O 
 

 (3)  CH3–C–H 
O 

 (4) 

 

CH3–C–––C–H 

CH3 O 

CH3 

 

Q.29 एक एि᭨कन ᮩोमाइड 'F' मैᲨीिशयम के साथ ᳰकया करके
ᮕी᭠यार अिभकमᭅक बनाता ह,ै जब इसकᳱ जल से ᳰᮓया कराते
ह,ै तो यह n-ह᭍ेसन बनाता ह।ै जब इसकᳱ सोिडयम से ᳰᮓया
कराते ह,ै तो 4, 5-डाइᭅएिथल ऑ᭍टेन बनता ह।ै 'F' ह ै- 

 (1) 1-ᮩोमोह᭍ेसेन  
 (2) 2- ᮩोमोह᭍ेसेन 
  (3) 3 – ᮩोमोह᭍ेसेन  
 (4) िनयोपे᭠टेन  
 

Q.30 िन᳜ मᱶ कौनसा कथन स᭜य ह ै? 
 (1) H2SO3 मᱶ S का संकरण sp2 ह ै  
 (2) H2S ᮥुवीय ह ैजबᳰक SO3 अᮥुवीय 
  (3) NH3 का बंध कोण NF3 कᳱ अपेᭃा कम ह ै 
 (4) सभी कथन सही ह ै 
 

Q.31 SN1 ᳰᮓयािविध के ᮧित िन᳜ कथनᲂ पर िवचार
कᳱिजए ? 

 (I) सामा᭠यतया काबᭅधनायन बनान े वाल े पदाथᭅ यह
ᳰᮓयािविध दशाᭅत ेह।ै   

 (II) अᮥुवीय िवलायक इस ᳰᮓयािविध को ᮧो᭜सािहत
करत ेह ै

  (III) इस ᳰᮓयािविध ᳇ारा चलन े वाली अिभᳰᮓया के
वेग को इले᭍ᮝॉन दाता ᮧित᭭थापी बढ़ाते ह ै

 इन कथनᲂ मᱶ से   
 (1)  I, II तथा III सही  
 (2) केवल I सही 
  (3)  II तथा III सही 
 (4) I तथा III सही 
 

Q.32 िन᳜ मᱶ से कौनसा यौिगक कैिनजारो अिभᳰᮓया नहᱭ
दतेा ह ै - 

 (1)  H–C–H 
O

  (2) 
 

C–H

O 
 

 (3)  CH3–C–H 
O 

 (4) 

 

CH3–C–––C–H 

CH3 O 

CH3 
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Q.33 What is the product of the following reaction  

 

 CH3 

H 
C=C 

CH3 

H 

CH3 

CH3 

H 

H 

OH 

OH 

CH3 

CH3 

H 

OH 
OH 

H 

CH3 

CH3 

OH 

H 

H 

OH 

(I) (II) (III)

OsO4/OH– 

 
 (1) only (I)   
 (2) only (II) 
  (3) only (III)  
 (4)  1 : 1 mixture of (II) and (III) 
 
Q.34 The most effective pair of reagents for the 

preparation of tert-butyl ethyl ether is  
 (1) Potassium tert- butoxide and ethyl bromide  
 (2) Potassium tert-butoxide and ethanol  
  (3) Sodium ethoxide and tert - butyl bromide 
 (4) tert- Butyl alcohol and ethyl bromide  
 
Q.35 Intermediate formed during reaction of  R–C–NH2 

O 

with Br2 and KOH are - 
 (1) RCONHBr and RNCO 
 (2) RNHCOBr and RNCO   
 (3) RNHBr and RCONHBr 
 (4) RCONBr2 
 

Q.36 

 OH

OH CH3

 PCC  (X) Major product is - 

 (1) 

 OH 

O 
 

(2) 
 O 

O   

(3) 

 O 

OH 

 (4) 

 OH 

 

Q.33 िन᳜ अिभᳰᮓया का उ᭜पाद ᭍या ह?ै  

 

 CH3 

H 
C=C 

CH3 

H 

CH3 

CH3 

H 

H 

OH 

OH 

CH3 

CH3 

H 

OH 
OH 

H 

CH3 

CH3 

OH 

H 

H 

OH 

(I) (II) (III)

OsO4/OH– 

 
 (1) केवल (I)   
 (2) केवल (II) 
  (3) केवल (III)  
 (4) (II) तथा (III) के 1 : 1 का िम᮰ण  
 

Q.34 तृतीयक -᭣यूᳯटल एिथल इᭅथर को िनमाᭅण हतेु िन᳜ मᱶ
से कौनसा अिभकमᭅक उपयुᲦ ह े

 (1) पोटेिशयम तृतीयक- ᭣यूटॉ᭍साइड तथा एिथल ᮩोमाइड  
 (2) पोटेिशयम तृतीयक- ᭣यूटॉ᭍साइड तथा एथेनॉल 
  (3) सोिडयम एथॉ᭍साइड तथा तृतीयक- ᭣यूᳯटल ᮩोमाइड 
 (4) तृतीयक- ᭣यूᳯटल ए᭨कोहल तथा एिथल ᮩोमाइड 
 

Q.35  R–C–NH2 

O  

कᳱ Br2 तथा KOH के साथ अिभᳰᮓया के

दौरान बन ेम᭟यवतᱮ ह ै - 
 (1) RCONHBr तथा RNCO 
 (2) RNHCOBr तथा RNCO   
 (3) RNHBr तथा RCONHBr 
 (4) RCONBr2 
 

 

Q.36 

 OH

OH CH3

 PCC  (X) मु᭎य उ᭜पाद ह ै - 

 (1) 

 OH 

O 
 

(2) 
 O 

O   

(3) 

 O 

OH 

 (4) 

 OH 
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Q.37 The complex [Pt(NH3)4][Pt Cl6] and [Pt (NH3)4 Cl2]

[Pt Cl4] are 

 (1) linkage isomers  

 (2) optical isomers 

  (3) co-ordination isomers  

 (4) ionisation isomers  

 
Q.38 Which statement is incorrect - 

 (1) In exothermic reaction, enthalpy of products 

is less than that of reactants. 

 (2) Hfusion = Hsublimation – H vapourization 

  (3)  A reaction having H < 0 and S > 0 is 

spontaneous at all temperature 

 (4)  For the reaction, C(s) + 
2
1 O2(g)   CO2(g) ; 

H< E

 

Q.39 

 

2CH3 –C 

CH3 

O 

Mg–Hg/H2O 
Reduction A H 

B  Identify 

B in the above sequence - 

 (1) 

 

CH3 – C —–C–CH3

CH3

OH

CH3 

OH 

 (2)

 

 

CH3 – C –C–CH3 

O

CH3 

OH 

 

  (3) 

 

CH3 – C –C–CH3 

O

CH3 

CH3 

 (4) None of these 

 

Q.40 Calcium acetate on strong heating produces -  

  (1) diethyl ketone (2) dimethyl ketone 

 (3) acetaldehyde (4) formaldehyde 
 

Q.37 संकुल यौिगक [Pt(NH3)4][Pt Cl6] तथा  [Pt (NH3)4 Cl2] 

[Pt Cl4] ह ै

 (1) बंध समावयवी  

 (2) ᮧकािशक समावयवी 
  (3) सम᭠वय समावयवी  

 (4) आयनन समावयवी  
 
Q.38 िन᳜ मᱶ कौनसा कथन अस᭜य ह ै- 

 (1) ऊ᭬माᭃेपी अिभᳰᮓया मᱶ उ᭜पादᲂ कᳱ एंथे᭨पी

ᳰᮓयाकारकᲂ से कम होती ह◌ेै  

 (2) Hगलन = Hऊᯩवपातन – H वा᭬पीकरण 

  (3)  एक अिभᳰᮓया िजसके िलए H < 0 तथा H > 0 

हो वह सभी तापᮓमᲂ पर ᭭वत: होती ह ै

 (4)  C(s) + 
2
1 O2(g)   CO2(g) अिभᳰᮓया के िलए

H < E होता ह।ै 
 

Q.39 

 

2CH3 –C 

CH3 

O 

Mg–Hg/H2O 
Reduction A H 

B   उपरोᲦ

अिभᳰᮓया ᮓम मᱶ B कᳱ पहचान कᳱिजए- 

 (1) 

 

CH3 – C —–C–CH3

CH3

OH

CH3 

OH 

 (2)

 

 

CH3 – C –C–CH3 

O

CH3 

OH 

 

  (3) 

 

CH3 – C –C–CH3 

O

CH3 

CH3 

 (4) इनमᱶ से कोइᭅ नहᱭ 

 

Q.40 कैि᭨शयम एसीटेट को तेजी से गमᭅ करन ेपर बनता ह-ै 

  (1) डाइएिथल कᳱटोन (2) डाइमेिथल कᳱटोन 
 (3) एसीटेि᭨डहाइड (4) फॉमᱷि᭨डहाइड  
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Q.41 The hydrolysis constant of KH for the reaction 
 H2PO4

–
 + H2O  H3PO4 + OH– is 1.4× 10–12. 

 The ionization constant for  
 H3PO4 + H2O  H2PO4

– + H3O+ is    
 (1) 7.14 × 10–3 (2) 1.4 × 10–12 

  (3) 7.14 × 10–12 (4) 1.4 × 10–3 

 
Q.42 A physician wishes to prepare a buffer solution 

at pH = 3.58 that efficiently resists a change in 
pH yet contains only small conc. of buffering 
agents. Which one of the following weak acid 
together with its sodium salt would be best to use - 

 (1) m-chloro benzoic acid (pka = 3.98)   
 (2) p-chloro cinnamic acid (pka = 4.41) 
  (3)  2,5-dihydroxy benzoic acid (pka = 2.97) 
 (4) Acetoacetic acid (pka = 3.56) 
 

 
Q.43 The electronegativity of the following elements 

increases in the order  
 (1) F > Cl > O > S (2) S > Cl > O > F 
  (3) F > O > Cl > S (4) Cl > F > O > S 
 

Q.44 

 Cl

+ Mg 

Br

1mole 

T.H.F [X] CO2 [Y] H 



[Z] 

 

 Product [Z] is 

         (1) 

 Cl

COOH 

 (2)

 

 COOH 
 

COOH 

 

 (3)  

 COOH 
 

 (4) 

 COOH 
 

Br

 

Q.41 अिभᳰᮓया H2PO4
–
 + H2O  H3PO4 + OH– 

 के िलए जल का िवयोजन ि᭭थरांक 1.4 × 10–12 ह ैतो
िन᳜ अिभᳰᮓया के िलए आयनन ि᭭थरांक ह ै- 

 H3PO4 + H2O  H2PO4
– + H3O+ 

 (1) 7.14 × 10–3 (2) 1.4 × 10–12 

  (3) 7.14 × 10–12 (4) 1.4 × 10–3 

 

Q.42 एक िचᳰक᭜सक 3.58 pH का बफर िवलयन बनाना
चाहता ह ैजो pH मᱶ पᳯरवतᭅन का ᮧभावी िवरोध कर
सके तथा जो बफर कारक कᳱ अ᭨प माᮢा रखᱶ। तो
इस कायᭅ के िलए िन᳜ मᱶ से कौनसा दबुᭅल अ᭥ल तथा
इसका सोिडयम लवण सवाᭅिधक उपयोगी होगा- 

 (1) m-᭍लोरो बᱶजोइक अ᭥ल (pka = 3.98) 
 (2) p- ᭍लोरो िसनेिमक अ᭥ल (pka = 4.41) 
  (3) 2,5- डाइᭅ हाइᮟॉ᭍सी बᱶजोइक अ᭥ल(pka = 2.97) 
 (4) एिसटोएिसᳯटक अ᭥ल (pka = 3.56) 
 
 

Q.43 िन᳜िलिखत त᭜वᲂ कᳱ िव᳒ुतऋणता के बढ़न ेका ᮓम ह ै

 (1) F > Cl > O > S (2) S > Cl > O > F 

  (3) F > O > Cl > S (4) Cl > F > O > S 
 

Q.44 

 Cl

+ Mg 

Br

1mole 

T.H.F [X] CO2 [Y] H 



[Z] 

 

 उ᭜पाद  [Z] ह ै

         (1) 

 Cl

COOH 

 (2)

 

 COOH 
 

COOH 

 

 (3) 

 COOH 
 

 (4) 

 COOH 
 

Br
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Q.45 

 NH2 

CH3 

Ac2O (A) Br2
(B)

H2O
H (C) 

 The find product 'C' in the above reaction is - 

 (1) 

 NHCOCH3 

CH3 

Br
 (2)

 

 NH2 

CH3 

COCH3 

  (3) 

 COCH3 

CH3 

Br
 (4) 

 NH2 

CH3 

Br
 

 

Section-II : This section contains 5 questions (Q.46 to 50).
+4 marks will be given for each correct answer and –1 
mark for each wrong answer. For each question, enter 
the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. 
6.25, 7.00, –0.33, –.30, 30.27, –127.30). 
 
Q.46 One mole of an element X has 0.44 times the 

mass of the one mole of element Y. One average 
atom of the element X has 2.96 times the mass 
of one atom of C12. What is atomic weight of Y - 

 
Q.47 Phenol associates in benzene to a certain extent to 

form a dimer. A solution containing 20 × 10-3 kg of 
phenol in 1.0 kg of benzene has its freezing point 
depressed by 0.69 K. Calculate the fraction of 
phenol that has dimerised. (Kf for benzene 
= 5.12 K kg mol–1)  

Q.45 

 NH2 

CH3 

Ac2O (A) Br2
(B)

H2O
H (C)   

उपरोᲦ अिभᳰᮓया मᱶ अंितम उ᭜पाद 'C' ह ै- 

 (1) 

 NHCOCH3 

CH3 

Br
 (2)

 

 NH2 

CH3 

COCH3 

  (3) 

 COCH3 

CH3 

Br
 (4) 

 NH2 

CH3 

Br
 

 

ख᭛ड-II : इस ख᭛ड मᱶ 5 (Q.46 से 50)  ᮧ᳤ ह।ᱹ ᮧ᭜येक सही

उᱫर के िलए +4 अंक ᳰदये जायᱶग ेतथा ᮧ᭜येक गलत उᱫर के

िलए 1 अंक घटाया जायेगा। ᮧ᭜येक ᮧ᳤ के उᱫर के िलए सही

आंᳰकक मान  (दशमलव ᱨप मᱶ, दो ᭭थानᲂ तक पूणाᲈᳰकत करके

दीिजए, उदाहरण 6.25, 7.00, –0.33, –.30, 30.27, –127.30). 
 

Q.46 त᭜व X का एक मोल, त᭜व Y के एक मोल के भार

का 0.44 गुना ह।ै त᭜व का एक औसत परमाणु C12 के
एक परमाणु के भार का 2.96 गुना ह।ै Y का परमाणु
भार ᭍या होगा -  

 

 

Q.47 ᳰफनॉल बᱶजीन मᱶ एक िनि᳟त सीमा तक संगुिणत
होकर ि᳇लक बनाता ह।ै 20 x10-3 kg ᳰफनॉल युᲦ
1.0 kg बᱶजीन के िवलयन का िहमांक िब᭠द ु मᱶ
अवनमन 0.69 K ह।ै ᳰफनॉल के ि᳇लकᳱकृत होन ेवाले
अंश (fraction) कᳱ गणना कᳱिजये।  

 (बᱶजीन के िलये Kf = 5.12 K kg mol–1)  
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Q.48 The cell Pt | H2(g, 0.1 bar) | H+(aq), pH = X || Cl–

(aq, 1M) | Hg2Cl2 | Hg | Pt, has e.m.f. of 0.5755 
V at 25°C. The SOP of calomel electrode is 
–0.28V, then pH of solution will be -  

 
Q.49 How many grams of NaOH will be needed to 

prepare 250 mL of 0.1 M solution- 
 
Q.50 Calculate the enthalpy change (in cal) when 

50 mL of 0.01 M Ca(OH)2 reacts with 25 mL of 
0.01 M HCl. Given that Hº neutralisation of a 
strong acid and a strong base is 14 kcal mol–1.  

 
    

 
 
 
 

Q.48 सैल Pt | H2(g, 0.1 बार) | H+(aq), pH = X || Cl– (aq, 
1M) | Hg2Cl2 | Hg | Pt का 25°C पर  e.m.f. 0.5755 
V ह ै केलोमल इले᭍ᮝॉड का SOP ᮓमश: –0.28V हो
तब िवलयन का pH होगा -  

 
 

Q.49 0.1 M िवलयन के 250 mL बनान े के िलए NaOH के
ᳰकतन ेᮕाम आव᭫यक हᲂगे।  

 
Q.50 ᳰदया ह ै ᮧबल अ᭥ल व ᮧबल ᭃार का Hºउदासीनीकरण

14 kcal mol–1 ह।ᱹ ए᭠थै᭨पी पᳯरवतᭅन (कैलोरी मᱶ) कᳱ
गणना कᳱिजए जब 0.01 M Ca(OH)2 के 50 mL 0.01 

M HCl के 25 mL के साथ ᳰᮓया करत ेह।ᱹ   
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Section-I : Questions 51 to 70 are multiple choice 
questions. Each question has four choices (1), (2), (3) and 
(4), out of which ONLY ONE is correct. Mark your 
response in OMR sheet against the question number of 
that question. +4 marks will be given for each correct 
answer and –1 mark for each wrong answer. 

Q.51 The unit vectors a
 , b


, c
 such that a

 + b


+ c
 = 0


. 

Which one of the following is correct - 
  (1) a

 × b


= b


× c
 = c

 × a
 = 0


 

 (2) a
 × b


= b


× c
 = c

 × a
  0


 

 (3) b


× a
 = b


× c
 = a

 × c
  0


   

 (4) a
 × b


= b


× c
 = c

 × a
 are mutually 

perpendicular 
 

Q.52 The range of f(x)=sec 





  xcos

4
2 , –< x < is- 

  (1) [1, 2 ]   
 (2) [1, )  
 (3) [– 2 , –1]  [1, 2 ]  
 (4) (–, –1]  [1, ) 
 

Q.53 If e|x|+2 = |x|aa2
e  has exactly one solution then 

the values of a are 
  (1) 1, –2  (2) –1, 2 
 (3) 1, 2  (4) None of these 
 
Q.54 Let g is the inverse function of f & f (x) = 

)x1(
x

2

10


. If g(2) = a then g(2) is equal to- 

  (1) 
102
5   (2) 10

2

a
a1  

 (3) 2

10

a1
a


  (4) 2

10

a
a1  

ख᭛ड-I : ᮧ᳤ 51 से 70 तक बᱟिवक᭨पी ᮧ᳤ ह।ᱹ ᮧ᭜येक ᮧ᳤ के
चार िवक᭨प (1), (2), (3) तथा (4) ह,ᱹ िजनमᱶ से केवल एक िवक᭨प
सही है। OMR शीट मᱶ ᮧ᳤ कᳱ ᮧ᳤ सं᭎या के समᭃ अपना उᱫर
अंᳰकत कᳱिजये। ᮧ᭜येक सही उᱫर के िलए +4 अकं ᳰदये जायᱶगे
व ᮧ᭜येक गलत उᱫर के िलए 1 अंक घटाया जायेगा। 

Q.51 इकाइᭅ सᳰदश a
 , b


, c
 इस ᮧकार ह ैᳰक a

 + b


+ c
 = 0


 तब

िन᳜ मᱶ से कौनसा सही ह-ै 

  (1) a
 × b


= b


× c
 = c

 × a
 = 0


 

 (2) a
 × b


= b


× c
 = c

 × a
  0


 

 (3) b


× a
 = b


× c
 = a

 × c
  0


   

 (4) a
 × b


= b


× c
 = c

 × a
 पर᭭पर ल᭥बवत ्ह ै

 
 

Q.52 f(x) = sec 





  xcos

4
2 , –< x < का पᳯरसर है- 

 (1) [1, 2 ]   
 (2) [1, )  
 (3) [– 2 , –1]  [1, 2 ]  
 (4) (–, –1]  [1, ) 
 

Q.53 यᳰद e|x|+2 = |x|aa2
e  का ठीक एक हल ह ैतब a के मान

हᲂगᱶ- 
  (1) 1, –2  (2) –1, 2 
 (3) 1, 2  (4) इनमᱶ से कोइᭅ नहᱭ 
 
 

Q.54 माना g ; f  का ᮧितलोम फलन ह ैएवं f (x) = 

)x1(
x

2

10


; यᳰद g(2) = a तब g(2) बराबर है- 

  (1) 
102
5   (2) 10

2

a
a1  

 (3) 2

10

a1
a


    (4) 2

10

a
a1  
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Q.55 If x. dy – y. dx + x. cos n x. dx = 0, y (1) = 1 

then y (e) = 
  (1) e(1 –cos 1) 
 (2) e(1 – sin1)  
 (3) e(1 + cos 1)  
 (4) e(1 + sin 1) 
 
Q.56 A function f such that f (a)= f(a)= …= f2n(a)= 0 

and f has a local maximum value b at x = a, if 
f(x) is 

  (1) (x – a)2n+2    

 (2) b –1 – (x + 1–a)2n+1 
 (3) b – (x – a)2n+2 

 (4) (x –a)2n+2 –b  
 
Q.57 Let R be a relation defined by R = {(a, b) :  a  b }

Where a and b are real numbers then R is  
  (1) reflexive, symmetric and transitive  
 (2) reflexive, transitive but not symmetric   
 (3) symmetric, transitive but not reflexive 
 (4)  None of these 
 
Q.58 If one root of equation i x2 – 2 (1 + i) x + 2 – i = 0

is 3 – i then other root is  
  (1) 3 + i  (2) 3 – i   
 (3) –1 + i  (4) – 1 – i  
 
Q.59 The ratio of sum of first n terms of two AP's are 

as 3n + 5 : 5n – 9 then their 4th terms are in ratio  
  (1) 1 : 2    
 (2) 2 : 1   
 (3) 1 : 1    
 (4) none of these  
 

Q.55 यᳰद x. dy – y. dx + x. cos n x. dx = 0, y (1) = 1 तब

y (e) = 
  (1) e(1 –cos 1)  
 (2) e(1 – sin1)  
 (3) e(1 + cos 1)  
 (4) e(1 + sin 1) 
 

Q.56 एक फलन f इस ᮧकार ह ैᳰक f (a) = f(a) = …= f2n(a) = 0

एवं f ;  x = a पर ᭭थानीय उिᲬ᳧ मान b रखता ह,ै यᳰद
f(x) ह-ै 

  (1) (x – a)2n+2 

 (2) b –1 – (x + 1–a)2n+1 
 (3) b – (x – a)2n+2 

 (4) (x –a)2n+2 –b  
 

Q.57 माना संबंध R;  R = {(a, b) :  a  b } ᳇ारा पᳯरभािषत
ह,ै जहाँ a तथा b वा᭭तिवक सं᭎याऐ ह ᱹतब R होगा  

  (1) ᭭वतु᭨य, समिमत तथा संᮓामक  
 (2)  ᭭वतु᭨य, संᮓामक पर समिमत नही 
 (3)  समिमत, संᮓामक पर ᭭वतु᭨य नही  
 (4)  इनमᱶ से कोइᭅ नही  
 

Q.58 यᳰद समीकरण i x2 – 2 (1 + i) x + 2 – i = 0 का एक
मूल 3 – i  हो तो दसूरा मूल होगा 

  (1) 3 + i  (2) 3 – i   
 (3) –1 + i  (4) – 1 – i  
 

Q.59 दो स. ᮰.े के ᮧथम n पदᲂ के योग का अनुपात  

 3n + 5 : 5n – 9  ह ैतब उनके 4 वᱶ पदᲂ का अनुपात होगा  
  (1) 1 : 2  
 (2) 2 : 1   
 (3) 1 : 1   

 (4) इनमᱶ कोइᭅ नही 
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Q.60 A class is composed of two brothers and six 
other boys. In how many ways can all the boys 
be seated at a round table so that the two brothers 
are not seated besides each other ? 

 (1) 720  (2) 1440 
 (3) 3600  (4) 4320   
 

Q.61 If f(x) = x3 + 4x2 + x + 1 is a monotonically 
decreasing function of x in the largest possible 
interval (–2, – 2/3) then - 

 (1)  = 4   

 (2)  = 2 

 (3)  = – 1   

 (4)  has no real value 
 
Q.62 The number of terms with integral coefficients in 

the expansion of (71/3 + 51/2 x)600, is 
 (1) 100  (2) 50 
 (3) 101  (4) None of these 
 

Q.63 





 











i4–2
i43

i1
3

i2–1
1



 (1) i
2
9

2
1
   (2) i

2
9–

2
1  

   (3) i
4
9–

4
1   (4) i

4
9

4
1
  

 
Q.64 In ABC, if a = 3, b = 5, c = 4, then value of 

sin 
2
B  + cos 

2
B  is -  

  (1) 2   (2) 
2

13    

  (3) 
2

13    (4) 1  

Q.60 एक कᭃा मᱶ दो भाइᭅ तथा छ: अ᭠य लड़के ह।ै ᳰकतने
तरीकᲂ से सभी लड़के एक गोल मेज के चारᲂ ओर बैठ
सकत े ह ै ताᳰक दोनᲂ भाइᭅ एक दसूरे के आसपास न

बैठे ?  

 (1) 720  (2) 1440 
 (3) 3600  (4) 4320 
 
Q.61 यᳰद f(x) = x3 + 4x2 + x + 1 सवाᭅिधक संभव

अ᭠तराल (–2, – 2/3) मᱶ x का एकᳰद᳥ असमान फलन

ह,ै तब - 

 (1)  = 4   
 (2)  = 2 
 (3)  = – 1   
 (4)  कोइᭅ वा᭭तिवक मान नहᱭ रखता 
 

Q.62 (71/3 + 51/2 x)600 के ᮧसार मᱶ पूणाᲈक गुणांकᲂ वाल ेपदᲂ
कᳱ सं᭎या ह ै

 (1) 100  (2) 50 
 (3) 101  (4) इनमᱶ से कोइᭅ नहᱭ 
 

Q.63 





 











i4–2
i43

i1
3

i2–1
1



 (1) i
2
9

2
1
   (2) i

2
9–

2
1  

   (3) i
4
9–

4
1   (4) i

4
9

4
1
  

 

Q.64 ABC मᱶ, यᳰद a = 3, b = 5, c = 4 ह,ै  

 तब sin 
2
B  + cos 

2
B  का मान ह ै-  

  (1) 2   (2) 
2

13   

   (3) 
2

13     (4) 1  
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Q.65 If (a – 2) x2 + ay2 = 4 represents a rectangular 

hyperbola then a equals 

 (1) 0  (2)  2  

 (3) 1  (4)  3 

 

Q.66 In a certain population 10% of the people are 

rich, 5% are famous and 3%are rich and famous. 

The probability that a person picked at random 

from the population is either famous or rich but 

not both, is equal to 

 (1) 0.07  (2) 0.08 

 (3) 0.09  (4) 0.12 

 

Q.67 A function f(x) satisfies  

 f(x) = sin x +  
x

0

2 dt)tsintsin2)(t(f  then f(x) is 

 (1) 
xsin1

x


 (2) 
xsin1

xsin


 

 (3) 
xcos

xcos1  (4) 
xsin1

xtan


 

 

Q.68 dx.e.
x

|x| x
12

1
3



  is- 

 (1) e –1   

 (2) 
e

1e   

 (3) 
e
1e     

 (4) None of these 

 

Q.65 यᳰद (a – 2) x2 + ay2 = 4 एक आयतीय अितपरवलय

को िनᱨिपत करता ह ैतब a बराबर ह ै  
 (1) 0  (2)  2  
 (3) 1  (4)  3 
 

Q.66 एक िनि᳟त जनसं᭎या मᱶ 10% लोग धनी, 5% ᮧिस᳍

तथा 3% धनी तथा ᮧिस᳍ दोनᲂ ह,ᱹ जनसं᭎या मᱶ से

चुना गया ᳞िᲦ या तो ᮧिस᳍ या धनी हो पर दोनᲂ

न हᲂ, इसकᳱ ᮧाियकता होगी- 

 (1) 0.07  (2) 0.08 
 (3) 0.09  (4) 0.12 

 
Q.67 एक फलन f(x);  

 f(x) = sin x +  
x

0

2 dt)tsintsin2)(t(f  को संतु᳥

करता ह,ै तब f(x) होगा: 

 (1) 
xsin1

x


 (2) 
xsin1

xsin


 

 (3) 
xcos

xcos1  (4) 
xsin1

xtan


 
 

 

Q.68 dx.e.
x

|x| x
12

1
3



 होगा 

 (1) e –1   

 (2) 
e

1e   

 (3) 
e
1e     

 (4) इनमᱶ से कोइᭅ नहᱭ 
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Q.69 If sin–1x + sin–1y + sin–1 z = , then  
 x4 + y4 + z4 + 4x2y2z2 = k(x2y2 + y2z2 + z2x2), 

then the value of k is -   
 (1) 0  (2) 2  
 (3) –1  (4) –2  

 

Q.70 If three matrices A = 







14
12

, B = 







32
43

 and 

C = 










32
43

.  

 Then tr(A) + tr 







2
ABC  + tr 









4
)BC(A 2

 + 

tr 








8
)BC(A 3

 + ... +  = ......  

 (1) 6  (2) 2  
 (3) 4  (4) 3 
 
Section-II : This section contains 5 questions (Q.71 to 75).
+4 marks will be given for each correct answer and –1 
mark for each wrong answer. For each question, enter 
the correct numerical value (in decimal notation, 
truncated/rounded-off to the second decimal place; e.g. 
6.25, 7.00, –0.33, –.30, 30.27, –127.30). 

Q.71 
01x

lim
 )1x(sin

dt|1t|
x

1




is equal to ......  

 
Q.72 The mean age of combined group of men and 

women is 30 years. If the means of the age of men 
and women are respectively 32 and 27. Then the 
percentage of women in, the group is ......  

  

Q.69 यᳰद sin–1x + sin–1y + sin–1 z = ह,ै तो  
 x4 + y4 + z4 + 4x2y2z2 = k(x2y2 + y2z2 + z2x2), तब

K का मान ह-ै 
 (1) 0  (2) 2  
 (3) –1  (4) –2 
 

Q.70 यᳰद तीन आ᳞ूह A = 







14
12

, B = 







32
43

 तथा

C = 










32
43
ह।ै  

 तब tr(A) + tr 







2
ABC  + tr 









4
)BC(A 2

 + 

tr 








8
)BC(A 3

 + ... +  = ...... 

 (1) 6  (2) 2  
 (3) 4  (4) 3
 
 

ख᭛ड-II : इस ख᭛ड मᱶ 5 (Q.71 से 75)  ᮧ᳤ ह।ᱹ ᮧ᭜येक सही

उᱫर के िलए +4 अंक ᳰदये जायᱶग े तथा ᮧ᭜येक गलत उᱫर के

िलए 1 अकं घटाया जायेगा। ᮧ᭜येक ᮧ᳤ के उᱫर के िलए सही

आंᳰकक मान  (दशमलव ᱨप मᱶ, दो ᭭थानᲂ तक पूणाᲈᳰकत करके

दीिजए, उदाहरण 6.25, 7.00, –0.33, –.30, 30.27, –127.30). 

Q.71 
01x

lim
 )1x(sin

dt|1t|
x

1




 बराबर ह ै......  

 

Q.72 आदमी तथा औरतᲂ के संयुᲦ समूह कᳱ मा᭟य आयु 30 

वषᭅ ह।ै यᳰद आदिमयᲂ तथा औरतᲂ कᳱ मा᭟य आयु ᮓमश:

32 तथा 27 हᲂ, तब समूह मᱶ औरतᲂ का ᮧितशत ह ै......  
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Q.73 The value of 













 49x

3x2lim 27x
 is 

Q
1

  , then 

find the value of Q ? 

 

Q.74 If f(x) = x – 2sinx, 0  x  2 is increasing in the 

interval [a, b], then a + b is equal to  

 

Q.75 The value of 



3

1

])[|2(| dxxx , where [x] 

denotes the greatest integer less than or equal to 

x, is - 

 
 
  
 
 
 
 

Q.73 













 49x

3x2lim 27x
 का मान 

Q
1

  ह,ै तो Q का मान

᭄ात करᱶ ? 
 

Q.74 यᳰद f(x) = x – 2sinx, 0  x  2 अ᭠तराल  [a, b] 

मᱶ वधᭅमान ह,ै तो a + b बराबर होगा   
 

 

Q.75 



3

1

])[|2(| dxxx  का मान, जहा ँ [x] महᱫम पूणाᲈक

को ᮧदᳶशᭅत करता ह,ै जो x के बराबर या x से कम
ह,ै होगा- 

 
 

   
 

 
 



Time : 3 Hours   Maximum Marks : 300 

SYLLABUS 

HkkSfr d  foKku  : Full Syllabus 

j l k; u foKku  :     Full Syllabus 

xf.kr   :  Full Syllabus 

 

 
IMPORTANT INSTRUCTIONS 

A.  l kekU;  :                          

 1. Ñi ; k i zR; sd i z'u ds fy ,  fn,  x,  funsZ'kksa dks l ko/kkuhi woZd i f<+; s r Fkk l EcfU/kr  fo"k; kas esa mÙkj &i qfLr dk i j  i z'u  

l a[ ; k ds l e{k l gh mÙkj  fpfUgr  dhft , A  

 2. mRr j  ds fy , ] OMR vyx l s nh t k j gh gSA 

 3. i fj oh{kdksa } kj k funsZ'k fn; s t kus l s i woZ i z'u&i =k i qfLr dk dh l hy dks ugha [ kksysaA 

B.  vadu i ) fr : 

bl  i z'ui =k esa i zR; sd fo"k;  esa fuEu i zdkj  ds i z'u gSa:-  

[ k.M- I  

 4.  cgqfodYi h i zdkj  ds i z'u ft uesa l s dsoy , d fodYi  l gh gSaA i zR; sd l gh mÙkj  ds fy ,  +4 vad fn,  t k; saxas r Fkk i zR; sd xyr  mÙkj  

ds fy ,  –1  vad ?kVk; k t k, xkA i z'u dk mÙkj  u nsus i j  'kwU;  vad fn; s t k; saxsA 

 

 [ k.M- II  

   5. x.kukRed i zdkj  ds i z'u gSaA i zR; sd l gh mÙkj  ds fy ,  +4 vad fn,  t k, saxs r Fkk i zR; sd xyr  mÙkj  ds fy ,  –1  vad ?kVk; k t k, xkA 

bl  [ k.M esa i zR; sd i z'u ds mÙkj  ds l a[ ; kRed eku n'keyo vadu esa] n'keyo ds f} r h;  LFkku r d i w.kkZd (truncated/rounded-

off) nhft ; s] mnkgj .kr% (6.25, 7.00, –0.33, –.30, 30.27, –127.30) 

 6. mÙkj  dks Li "V r Fkk LoPN gLr ys[ kk esa gh fy [ ksaA    

C.  OMR  dh i wfr Z : 

 7.  OMR 'khV ds CykWdksa esa vi uk uke] vuqØek¡d] cSp] dksl Z r Fkk i j h{kk dk dsUnz Hkj sa r Fkk xksyksa dks mi ; qDr  : i  l s dkyk dj saA  

 8. xksyks dks dkyk dj us ds fy ,  dsoy HB i sfUl y  ; k uhys/dkys i su (t sy  i su i z; ksx u dj sa)  dk i z; ksx dj saA  

 

For example if only 'A' choice is correct then, the correct method for filling the bubbles is :  

 A B C D
   

the wrong method for filling the bubble are :  

  

The answer of the questions in wrong or any other manner will be treated as wrong.                  

PTS/26/M
J-8/PCM
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Physics, Chemistry & Mathematics 
Hints & Solutions        

 PHYSICS  

Ques. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Ans. 2 4 2 1 1 2 4 3 3 4 4 4 2 2 4
Ques. 16 17 18 19 20 21 22 23 24 25
Ans. 3 4 4 1 2 290.00 9.00 5.00 3.00 1.86

 

 CHEMISTRY  

Ques. 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
Ans. 4 1 1 3 2 4 3 1 1 1 3 3 4 3 2
Ques. 41 42 43 44 45 46 47 48 49 50
Ans. 1 4 3 1 4 79.92 73.30 5.50 1.00 3.50

 

 MATHEMATICS  

Ques. 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65
Ans. 1 1 1 2 2 3 2 4 3 3 1 3 4 1 3
Ques. 66 67 68 69 70 71 72 73 74 75
Ans. 3 2 2 2 1 0.00 40.00 56.00 2.00 7.00  

 

 PHYSICS  
Section-I 
1.[2]   

 

 
× × ×

× × 

× × ×

xv0

y

 
   k̂BB 0


 

   k̂EE 0  

 Normal force on the particle (N) = mg + qE0 

frictional force f = (mg + qE0) = 
dt
dp   

 or )qEmg(
t

mv
0

0   

 t = 
)qmg(

mv

0

0


   

 
2.[4] Heat lost = W – U  
 initially U1 = 36J 

 PTS/26/MJ-8/PCM 
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 6F 

3F

6V3V

q1
+ 
– 

– + q1 = 12C

 
 Finally  
 54C

q2 = 21C

9C

6V3V

3F q1 = 42C – 
+ 

U2 = 256.5J

q = 63C – + 

 

 charge flown through 6V = 42C  
 charge flown through 3V = 63C 
 W = 252 + 189 = 441 J  
 Heat dissipated = 441 – (U2 – U1) = 220.5 J 
 

3.[2] 

 

 dqE


x dx 

 

 we have  

 
dt

dd.E B 


 

 E × 2x = B0x2  

 E = 
2
xB0  

 Torque on element, x)dqE(d   

  = 



0

20 dxx
2

QB  

  =
6
1 QB02 = I   

 
m

QB
2
1 0  

 

4.[1] We have  
0

.


  inqdsE


  

 here  total = 6 – 4 = 2   
 02inq  
 

5.[1]  

 
 


d 

dB dB cos

dB sin

di
 

 )(
2




 Rd
R

idi   

 due to element magnetic field  
 jdBidBdB ˆ)cos(ˆ)sin(   &  

 
R
didB





2

|| 0   = 
R

id



2
0

4
   

           dB =
R
i

2
0

4








  

 2/

0

2/

0
cosˆ)ˆ(sin djid  

 )ˆˆ(
4 2

0 ji
R
iB 





  

 

6.[2]  

 
 

dx 

2l 

x 

l 


 

 Consider a element of length dx of the rod at 
a distance x from the fixed end of the string. 
e.m.f. induced in the element is 

de = B(x)dx 
 Hence, e.m.f. induced across the ends of the 

rod is 

e =  




3

2
xdxB  = B





2

2

2

2
x








  

 = B[(3l)2 – (2l)2] = 
2

B5 2  

 Hence, correct answer is (2) 
 

7.[4] When two solenoids of inductance L0 are 
connected in series at large distance and 
current i is passed through them, the total flux 
linkage total is the sum of the flux linkages 
L0i and L0i. i.e., 

total = L0i + L0i 
   Li = L0i + L0i or L = 2 L0 
 When solenoids are connected in series with 

one inside the other and senses of the turns 
coinciding, then there will be a mutual 
inductance L between them. In this case the 
resultant induced emf in the coils is the sum 
of the emfs e1 and e2 in the respective coils, 
i.e., 

 e = e1 + e2 

    = 





 

dt
diL

dt
diL– 00  + 






 

dt
diL

dt
diL– 00 . 

 where +ve sign is for positive coupling and  
–ve sign for negative coupling. 

 But  e = – L 
dt
di  
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   –L
dt
di  = – L0

dt
di  – L0

dt
di   2L0

dt
di  

 i.e.,  L = L0 + L0 + 2 L0 
      = 4 L0 (for positive coupling) 
 When solenoids are connected in series with 

one inside the other with senses of the turns 
opposite, there is negative coupling. 

 So, L = L0 + L0 – 2 L0 = 0. 
 
8.[3] rVV cm


  

 

9.[3] w = F.dx = 
2
1  × 100 × 12 = mgh = 60 h  

  {m = 6kg} 
  h = 10 m 
 

10.[4] 

 y 

A x

B 
C

D 

E

G 

F 

H 

  

 A, B & H moves downward & D, E & F 
moves upward. C & G are instantaneously at 
rest and A & E has maximum velocity 

 

 

11.[4] For minimum     I = M 









12
L

4
R 22

 

 





  0

dR
dI  M = (R2L)  = constant 

 L = 
 2R

M  

 

12.[4] v = 
M
RT  

  M = constant for O2 

   & R are also constant. 
  If T is given constant then v is also constant. 
 
13.[2] We know that when the portion A is 

punctured with a pin, then the film on the 
portion B is contracted to occupy minimum 
surface area due to surface tension. Therefore, 
thread becomes concave towards A.  

 

14.[2] tan 45º = 
u
V  = 1 

 V = u 

 

45  
 

15.[4] 
f
1  = 


















 1–

2
3
L 








12
1–

12
1–  = 

60
1–  

 L = 1.6 
 

16.[3]  

 

 
C1

1

2

3
4

A

C2

C3 B

 

 

C1

2 1 4 3

C3 

2 3 

C2

A B

V

 

 Ceq = C + 
2
C  = 

2
3C  or 

d
ACeq

0

2
3 

      

 Charge on plate no. 2 is = 
d

A0

2
3  V 

 

17.[4] P (A dx) = 
M
dm RT  

 dm = 
RT

MPA dx 

 
dx 


x 

 
 As this element is going in a circle of radius 

xAdP = (dm) 2 x 

  A (dP) = 
RT

MPA  2 x dx 

  
2

1

P

P
  

P
dP =  



0 RT
dxx.M 2  

 P2 = P1  RT2
M 22

e

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18.[4]  

 

 loge ( – 0) 

t 
 

 We have    
dt
d  = – b( – 0) 

 






1
)–(

d

0

 = – 
t

0

dtb  

 ln ( – 0) – ln1 = – bt 
 ln ( – 0) – bt = ln 1 
 
19.[1]  

 

 
2

2

R4
Gm

45º

A
45º 2

2

R2
Gm  2

2

R2
Gm  

R
mV2

 
 

 
R

mV 2
 = 

2

2

R4
Gm  + 

2

2

R2
Gm2  cos45º 

 
20.[2]  



1 2 

 

 Coefficient of linean expansion of rod 

 = 1 + 


)–( 12  x 

 change in length of rod 

 –  =  





 




0
12

1 x)–( dx T

 –  = 





 

2
21  T

 (– ) =  eq T 

 eq = 
2

21   

 
Section-II 
21.[290.00]i = 

 kX 10
120  

 Reading of voltmeter = 
 kX 10

120 × 10 × 103 

 



k10X
101200 3

 = 4  X = 290 k. 

22.[9.00]  

 

5V 

2 

3µF 

3 

4

1

4µF 

1µF 2µF 

1 A 
1 A 

1 A 
1 A 

 
 Charge on 2f = 3 × 2 = 6C 
 Charge on 3f = 3 × 1 = 3C 
 total charge 6µC + 3µC = 9µC  
 

23.[5.00] We have, potential difference between inner 
shell and outer shell is - 

 Vin – Vout = 15 – 10 
 Vin – Vout = 5 
 if outer shell is grounded then vout = 0 hence 
 Vin = 5V 
 

24.[3.00] In the given circuit, By applying KVL, 
current through 3 resistors is found to be 
zero. hence 

 

16

1µF 

4V 

3V

3 

8

8V 

A B
 

 VA – 3 – VB = 0 
 VA – VB = 3V 
 or     VC = 3V 
          q0 = CV = 3 × 1 = 3µC 
 

25.[1.86]
2
1 mv2 = mLf   

  
2
1  × 

2.480
550 2


  = m 

 m = 1.86 gm 
 

 CHEMISTRY  
Section-I 
26.[4] 2CH3COONa + H2C2O4   

Na2C2O4 + 2CH3COOH 
 formation of acetic acid gives smell of 

vinegar. 
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27.[1] No of stereogenic centres in I, II and III are 
two, two and three. respectively. Hence the 
correct sequence is III > I = II 

 

28.[1]   
 

29.[3] Since the Grignard's reagent gives n-hexane 
with water therefore, alkyl group is a hexyl 
group therefore, 'F' is a bromohexane. It may 
be 1-bromohexane or 2-bromohexane. or 3-
bromohexane. Since 'F' forms 4, 5 - diethyl 
octane with Na, it must be 3-bromohexane 
which undergoes wurtz reaction. 

 

 CH3CH2CH2CH–CH2 –CH3 
Na 

Br 

3-Bromohexane  
 CH3–CH2–CH2 – CH – CH–CH2–CH2–CH3 

C2H5 C2H5  
30.[2]  
 

31.[4] Carbocation is formed during SN e– donar 
group increases the stability of carbocation . 

 

32.[3] 
 

33.[1]  
 CH3

H C=C 

CH3 

H 

CH3 

H

OH

OsO4/OH–/H+

cis-Alkene 

Syn reagent H 

H3C 

OH 

(meso-compound) 
 

34.[1] 
 

C2H5Br + CH3  CH3–C–O K

CH3 

CH3 

 CH3 –C–O–C2H5

CH3 

CH3  

35.[1]

 

 
R–C–NH2 

O 

1º Amide 

  NaOH/Br2  

 

R–C–NHBr 

O
OH– 

–H2O 
R–C–N–Br

O   

          O=C=N–R 

iso-cyanate  
KOH hydrolysis 
RNH2 + K2CO3 
1ºAmine 

 

 

36.[3] 3° alcohol do not undergo oxidation 
 

37.[3] The compound given are co-ordination 
isomers. 

38.[4] (1)  H=Hproducts – Hreactants  
  Exothermic; H = – ve; Hproducts < Hreactant
 (2) Sublimation = fusion + vapourization   
  (3)  G = H – TS  
  If H < 0, S > 0; G = Always – Ve 
                              (Spontaneous)
 (4)  n = +ve, H > E
 
39.[3]  

 

CH3 – C   +  C–CH3 

CH3

O 

CH3 

CH3 

Mg–Hg/H2O 
Reaction 

CH3 – C —–C–CH3 

CH3 

OH 

CH3 

OH 

Pinacol 

re
ar

ra
ng

em
en

t 



CH3 – C —–C–CH3 

O 

CH3

CH3 

Pinacolone 

 

 

40.[2]

  

 (CH3–COO)2Ca  CH3–C–CH3 
O 

Dimethyl Ketone 
 

 
41.[1] kH = 

43POHKa
kw  

 
42.[4] A Buffer solution is more effective in pH 

range of pka ±1. 
 
43.[3] Electronegativity increases along a period and 

decreases down a group. 
 
44.[1] Br is better LG. 

 Cl 
 

Br

+ Mg 
 

Ether 
 

Cl
 

O=C=O
 



MgBr 

 

Cl 
 

C –OMgBr

O
 

H 
 





Cl
 

COOH

H2O 
2O 
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45.[4] 
 

NH2 

CH3 

Ac2O 

Acetylation

NH – C– CH3 

CH3 

O

Br2 

NH –C–CH3 

CH3 

O

Br H2O 
–CH3COOH 

NH2 

CH3 

Br 

 

    
Section-II 
46.[79.92]  Mx = 0.444 My 
 NA × 2.96 × 12 = 0.444 × NA × My 

 My = 
444.0

12960.2  = 6.66 × 12 

                      = 79.92 
 

47.[73.30] Tf = Kf × m  

 0.69 = 5.12 × 
1

M/20  

 M = 148 (observed molar mass) Normal mol. 
mass of phenol = 94 

 i = 
mass.molObserved

mass.molNormal  

 i = 
4.148

94   

  = 
n/11

i1

  

  = 
2/11

633.01

 = 0.733 = 73.3% 

 
48.[5.50] For normal calomel electrode  RPRP EE  

  Ecell = (0.28 – 0) – 
2H

2

P
]H[log

2
0591.0 

  

 0.5755 = 0.28 + 0.0591 )1.0log(
2

0591.0pH  

 pH = 5.5 
 
49.[1.00] 

   
40

.wt  × 1 × 1000 = 250 × 0.1 

   wt. = 
1000

1.040250   = 1 gm 
 

50.[3.50] Number of moles of HCl  

 = 
1000
MV = 

1000
2501.0  = 25 × 10–5 

 HCl  H+ + Cl– 

 
Hn = 25 × 10–5 

 Number of moles of Ca(OH)2 =
1000
MV =

1000
5001.0   

 = 50 × 10–5 

 
OHn = 2 × 50 × 10–5 = 10–3 

 In the process of neutralisation 25 × 10–5 
mole H+ will be completely neutralised 

 H = 14 × 25 × 10–5 kcal = 3.5 cal 
 

 MATHEMATICS  
Section-I 

51.[1] a
+ b


+c
= 0


   …(i) 

 By (i)  a
× ( a

+ b


+ c
 ) =0


 

   a
× b


= c
× a

    … (ii) 
 Again, by (i) 
  b


× ( a
+ b


+ c
 ) = 0


 

  b


× a
= –b


× c
  

  b


 × c
= a

× b


   … (iii) 
 By (ii) & (iii)  
  a

× b


= b


× c
= c

  ×a
  

 

52.[1] f(x) = sec 





  xcos

4
2  

 We know that, 0  cos2 x  1 at cos x = 0, 
 f(x) = 1 and at cos x = 1, f(x) = 2  
 1  f(x)  2  f(x) [1, 2 ] 
 
53.[1] Taking log both the sides,  
 we get |x| + 2 = a2 + a – |x| 

  |x| = 
2

2aa2   

 For exactly one solution a2 + a – 2 = 0  
  a = 1, –2 
 

54.[2] f [g(x)] = x  
  f  [g(x)]. [g(x)] = 1  f (a). g(2) = 1 
    [Putting x = 2] 

 Given f (a) = 
2

10

a1
a


 g(2) = 
10

2

a
a1  

 Aliter: 
 g[f(x)] = x 
 g[f(x)]. f (x) = 1 
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 now g(2) = a  f(a) = 2 
  g and f are inverse of each other 
 now f(x) = 2  g(2) = x = a 

  

 

a 2 

g 

f 

 
  g(2). f (a) = 1 

 g(2) = 
)a(f

1


= 
10

2

a
a1  

 

55.[2] 
2x

dx.ydyx  + 
x

xncos . dx = 0 

 d(y/x) +
dx
d (sin nx) = 0 

 On integrating  
x
y  + sin (n x) = C 

 Put x = 1, y = 1, then C = 1 
 Now for x = e, y = e (1 – sin 1) 
 

56.[3] For maxima-minima odd derivative must be 
zero, even derivative must be negative 
maximum value at x = a is b 

 f(x) = b – (x –a)2n+2 
 f (2x + 2) = –ve 
 

57.[2] a R a    a  a ,  
 Statement is true  reflexive 
 If  a R b    ''a  b'' then b R a ''b  a'' is not 

always true   not symmetric 
 If  a R b   a  b 
  b R c   b  c 
 a R c    a  c is always true  transitive 
 
58.[4] i x2 – 2 (1 + i) x + 2 – i = 0 

 
i

)i1(2 
   

 3 – i + =  – 2 ( – 1 + i) 
  = 2 – 2i – 3 + i = –1–i  
 

59.[3] 
9n5
5n3

'S
S

n

n




  

 
14n10
2n6

9)1n2(5
5)1n2(3

't
t

n

n








  

 
1
1

26
26

14410
246

't
t

4

4 



  

60.[3]  (6 – 1)! × 6P2 = 5! × 6 × 5  
 = 120 × 30 = 3600. 
 
61.[1] Here, f (x)  0    3x2 + 8x +   0 

  x  







3
2–,2– .  

 So f (x) must have roots – 2 & – 2/3 so  = 4 
 
62.[3] Tr+1 = 600Cr(71/3)600–r (51/2 x)r 

  Tr+1 = 600Cr 3
r600

)7(


. 2
r

5 .xr 

  So, r = 0, 6, 12, ....., 600 
  Total no. of terms (integral terms)  
  = 100 + 1 = 101 
  

63.[4]    





 












i4–2
i43

i1
3

i2–1
1  

   = 




















222222 42
i8i1216–6

11
i3–3

21
i21  

   = 





 







 

2
i21–

10
i15–15i42  

     = .i
4
9

4
1

20
i455

20
)i21(–)i11–17(





 

 
64.[1] Given, a = 3, b = 5, c = 4  

           sin 
2
B  + cos 

2
B  = 

ca
)cs)(as(   + 

ca
)bs(s   

 = 
34

)46)(36(


  + 
34

)56(6

  

 = 
34
23


  + 

34
16


  

 = 
2

1  + 
2

1   

 = 
2

2  = 2  

 
65.[3] (a – 2) x2 + ay2 = 4 

  
a/4

y
2a/4

x 22





= 1 

   For rectangular hyperbola  
   a – 2 = – a 
  a = 1 
 
66.[3] P {(R  F )  (F  R )} 
 = P(R) + P(F) –2P (R  F) 
 = .1 + .05 – 2 × .03 = .09 
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67.[2] Using N.L. 
 f (x) = cos x + f (x) (2 sin x –sin2 x) 
  (1 + sin2 x – 2 sin x) f (x) = cos x 

 f (x) = 
xsin2xsin1

xcos
2 

= 
2)xsin1(

xcos


 

 Integrating f(x) =   2)xsin1(
dx.xcos = C

xsin1
1




 

 & f(0) = 0  so C = –1 

 f(x) = 
xsin1

1


–1 = 
xsin1

xsin


  

 

68.[2]  x  [1, 2] so |x| = x 

  I = 
2

1
3x

x . e–1/x. dx 

 = 
2

1
2x

1 . e–1/x. dx     Let –
x
1 = t, 

2x
1 dx = dt 

 = 




2/1

1

tdte =   2/1
1

te

  

 = e–1/2 – e–1 = 
e

1e 2/1  = 
e

1e    

 
69.[2] sin–1 x + sin–1y =  – sin–1 z 
 After using formula  
 x2 (1 – y2) = z2 + y2(1 – x2) – 2yz 2–1 x   
 After solving 
 x4 + y4 + z4 + 4x2y2z2 = 2(x2y2 + y2z2 + z2x2) 
 then k = 2  
 

70.[1]  BC = 







32
43












32
43  = 








10
01  = I 

 tr(A) + tr 







2
ABC  + tr 











4
)BC(A 2

+ 

tr 










8
)BC(A 3

 + ….. +  

 = tr(A) + tr 







2
A  + tr 








4
A  + …..  

 = tr(A) + 
2
1 tr(A) + 

22
1 tr(A) + ……  

 = 
2/11
)A(t r


 = 2tr(A) = 2(3) = 6 

 

Section-II 

71.[0.00] 
01x

lim


= 
)1h1sin(

dt|1t|lim
h1

1
0h







 

 = 
0h

lim
 )h(sin

dh
d

dt|1t|
dh
d h1

1





 

 = 
0h

lim
 hcos

dh
)h1(d.|1h1| 


= 

0h
lim
 hcos

|h| = 0 

 

72.[40.00] 30 = 
21

21

nn
n27n32


   

 Let n1 be the total men 
 30n1+ 30n2= 32n1 + 27n2  in the group and n2 

be 
 2n1 = 3n2 the total women in the 

 
2

1

n
n = 

2
3  

group.
 

 n1 : n2 = 60% : 40% 
 
73.[56.00] 

  
3x2

1
49x

)3x(4lim 27x 






 

   = 
3x2

1
7x

1lim
7x 






= 

56
1  

 

74.[2.00]  f (x) = 1 – 2 cos x  0     cos x  
2
1  

  x  



 

3
5,

3
     a + b = 

3
1  + 

3
5  = 2 

 

75.[7.00]  



2

1

3

2

dx)2x(dx)2x( +  



0

1

3

0

dx]x[dx)1(  
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