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IMPORTANT INSTRUCTIONS: 

(1) The test is of 3 hours duration. 

(2) This test paper consists of 90 questions. Each subject (PCM) has 30 questions. The maximum marks 

are 300. 

(3) This question paper contains Three Parts. Part-A is Physics, Part-B is Chemistry and Part-C is 

Mathematics. Each part has only two sections: Section-A and Section-B. 

(4) Section - A : Attempt all questions. 

(5) Section - B : Attempt any 05 questions out of 10 Questions. 

(6) Section - A (01 – 20) contains 20 multiple choice questions which have only one correct answer. 

Each question carries +4 marks for correct answer and –1 mark for wrong answer. 

(7) Section - B (21 – 30) contains 10 Numerical value based questions. The answer to each question 

should be rounded off to the nearest integer. Each question carries +4 marks for correct answer and 

–1 mark for wrong answer. 
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PHYSICS

SECTION - A 

Multiple Choice Questions: This section contains 20 

multiple choice questions. Each question has 4 choices 

(1), (2), (3) and (4), out of which ONLY ONE is correct. 

Choose the correct answer: 

1. In the figure shown, find the ratio of tensions in the 

strings, 1

2

T

T
 

 

 (1) 
1

4
 (2) 

1

2
 

 (3) 
1

3
 (4) 4 

Answer (4) 

Sol. T2 = 10 N 

 T1 = 30 + 10 = 40 N 

2. Find the ratio 
(i)

(ii)

T

T

 
 
 
 

 of time periods of the two 

pendulums shown. 

 

  (1) 1 (2) 
1

2
 

 (3) 2 (4) 
1

3
 

Answer (1) 

Sol. 2
l

T
g

=   

3. A solid sphere is rolling purely with speed v on 

horizontal surface. It rolls up on inclined surface and 

stops at height h. Then height h is (g is acceleration 

due to gravity) 

 (1) 
23

10

v

g
 

 (2) 
27

10

v

g
 

 (3) 
25

7

v

g
 

 (4) 
27

5

v

g
 

Answer (2) 

Sol. 21 2
1

2 5
mv mgh

 
+ = 

 
 

4. There are two cubical gaussian surface carrying 

charges as shown. Find ratio of fluxes through surface 

C1 and C2. 

 

 (1) 1 : 1 

 (2) 2 : 5 

 (3) 5 : 2 

 (4) 2 : 3 

Answer (2) 

Sol. 
1

0

2Q
C =


 

 
2

0

5Q
C =
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5. If the power of a light source is P & frequency of 

photons emitted is f. Find number of photons emitted 

in time t 

 (1) 
2

Pt

hf
 

 (2) 
Pt

hf
 

 (3) 
1

2

Pf

ht
 

 (4) 
Pf

ht
 

Answer (2) 

Sol. Pt nhf=  

 
Pt

n
hf

=  

6. A photodiode operates at wavelength of 620 nm. Find 

forbidden energy gap (Eg) for the diode. 

 (1) Eg >> 2 eV (2) Eg  2 eV 

 (3) Eg < 2 eV (4) Eg = 1 eV 

Answer (2) 

Sol. 
12400

2 eV
6200

gE = =  

7. In the meter bridge shown below the null point is at  

40 cm from A, if R is shunted 2 , find the distance of 

new balance point from A. 

 

 (1) 22.7 cm 

 (2) 60 cm 

 (3) 62.5 cm 

 (4) 60.5 cm 

Answer (3) 

Sol. 
2

40 60

R
=  

 R = 3  

 If R is shunted by 2  

 
6

5
R =   

 
2 6

5(100 )
=

−
 

 5(100 – ) = 3 

 500 = 8 

 
500

62.5 cm
8

= =  

8. A particle is moving in circular path of radius r with 

speed v such that speed is proportional to radius as  

v  r–3/2. Then how does time period of revolution 

depends on r i.e. T  r n then n is 

 (1) 
–1

2
 

 (2) 
5

2
 

 (3) 
–5

2
 

 (4) 
1

2
 

Answer (2) 

Sol. 5/2

–3/2

2 r r
T r

v r


=  =  

9. If the rms  velocity of hydrogen gas molecules is v
0
, 

find the rms  velocity of oxygen molecules at same 

temperature. 

 (1) v
0 

 (2) 0

2

v
 

 (3) 0

4

v
 

 (4) 0

3

v
 

Answer (3) 

Sol. 
3

rms

RT
v

M
=  

R2 

BA

40 cm

G
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10. In the given circuit, find electric current drawn from 

battery. 

 

 (1) 
3

A
4

 

 (2) 
4

A
3

 

 (3) 
4

A
5

 

 (4) 
5

A
4

 

Answer (2) 

Sol. It is condition of Wheatstone bridge 

 
10 4

A
15 3

2

i = =
 
 
 

 

11. A charged particle (m, q) stays in equilibrium in an 

electric field as shown 

 

 Then, value of q is 

 (1) 
2

mg

E
 

 (2) 
mg

E
 

 (3) 
2mg

E
 

 (4) 
4

mg

E
 

Answer (2) 

Sol. FNet = 0 

  qE = mg 

  
mg

q
E

=  

12. In Young’s double slit experiment, slits separation is 4 

cm and separation between slit and screen is 1.5 m. 

A wave of wavelength 2 cm is incident of slits then find 

angular width of fringe. 

 (1) 0.75 rad 

 (2) 0.65 rad 

 (3) 0.80 rad 

 (4) 0.5 rad 

Answer (4) 

Sol. Angular fringes width () = 
d


 

 
2

2

2 10
0.5 rad

4 10

−

−


= =


 

13. In transition from n = 2 to n = 1 in hydrogen atom, 

frequency emitted is f
0
. The frequency emitted for the 

transition n = 3 to n = 1 is 

 (1) 0

27

32
f  

 (2) 
0

25

18
f  

 (3) 0

32

27
f  

 (4) 
0

18

25
f  

Answer (3) 

Sol. 0

1
13.6 1

4
hf

 
= −  

 …(i) 

 
1

13.6 1
9

hf
 

= −  
 …(ii) 

  0 3 9 27

4 8 32

f

f
=  =  

  0

32

27
f f=  

E m  q,
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14. In an isobaric process work done by the gas is 200 J. 

If the adiabatic constant of the gas is 1.4, the heat 

supplied to the gas during the process is 

 (1) 600 J 

 (2) 700 J 

 (3) 500 J 

 (4) 900 J 

Answer (2) 

Sol. W = 200 J = nRT 

 
1

PQ nC T nR T
 

=  =  
 − 

 

  
1.4

200
0.4

=   

  = 700 J 

15.  

 A Wheatstone bridge in which resistance PQ is 

temperature dependent. If temperature is increased 

from 0° to 25°C then deflection in galvanometer 

becomes zero. What is temperature coefficient of 

resistivity?   

 (1) 0.008/°C (2) 0.08/°C 

 (3) 0.004/°C (4) 0.04/°C 

Answer (1) 

Sol. 2.4 = (1 + T) 

 1.2 – 1 = 0.2 = 25 

 0.008 

16. Two vectors each of magnitude A are inclined at angle 

 with each other, then magnitude of resultant vector 

is 

 (1) 2cos
2

A


 (2) 2 cos
2

A


 

 (3) 2Acos (4) cos
2

A


 

Answer (2) 

Sol. The magnitude of resultant vector 

 ( ) 2 2 2 cosR a b ab= + +   

 here, a = b = A 

 then, 2 2 22 cosR A A A= + +   

   2 1 cosA= +   

   22  2cos
2

A


=   

   2 cos
2

A
 

=  
 

 

17. Two trains are moving along parallel tracks along 

north-south. If train A has velocity 20 m/s towards 

north and train B has velocity 30 m/s towards south. 

Find velocity of train B with respect to A. 

 (1) 50 m/s towards north 

 (2) 50 m/s towards south 

 (3) 10 m/s towards north 

 (4) 10 m/s towards south 

Answer (2) 

Sol. / –B A B Av v v=  

  = 50 m/s towards south 

18. 1000 drops of water (of radius r each) combine to form 

a single drop. Find energy released if surface tension 

is S. 

 (1) 1800Sr2 

 (2) 3600Sr2 

 (3) 7200Sr2 

 (4) 900Sr2 

Answer (2) 

Sol. 3 34 4
1000

3 3
r R  =   

  R = 10r 

  Energy released = [1000 × 4r2 – 4R2] × S 

   = 4 × 900r2 × S 

    = 3600Sr 2 
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19. Which of the following is correct for nuclear force? 

 (1) It is long ranged force and is independent of 

charge  

 (2) It is short ranged force and is dependent of 

charge 

 (3) It is short ranged force and is independent of 

charge 

 (4) Nuclear force between two neutron is different 

that between two protons 

Answer (3) 

Sol. Theoretical 

20. A body of mass 4 kg experiences two forces 

1
ˆ ˆ ˆ5 8 7F i j k= + +  and 2

ˆ ˆ ˆ3 – 4 – 3F i j k= . Find the 

acceleration 6 the body 

 (1) 3 m/s2 

 (2) 2 m/s2 

 (3) 26 m/s  

 (4) 25 m/s  

Answer (3) 

Sol. net
ˆ ˆ ˆ8 4 4

4

F i j k
a

M

+ +
= =  

  ˆ ˆ ˆ2i j k= + +  

 4 1 1a = + +  

  26 m/s=  

SECTION - B 

Numerical Value Type Questions: This section 

contains 10 Numerical based questions. The answer to 

each question should be rounded-off to the nearest 

integer. 

21. Find the number of significant digits in the value 

10.05. 

Answer (4) 

Sol. All digits are significant 

  4 

22. A ball of mass 120 g moving with initial velocity 

25 m/s is stopped by an external force F in 0.15 sec. 

Find the value of F in newton. 

Answer (20) 

Sol. 

120
25

1000F = 20 N
0.15

P

t




= =  

23. In the given circuit, find the ratio of charge on 4F 

to that on F in steady state. 

 

Answer (3) 

Sol. In steady state, capacitors behave as open circuits. 

  
V

i
R

=  

  
8

A
4 2 2

=
+ +

 

  = 1 A 

  V
4F

 = (4 + 2)i = 6 V 

 And V
2F

 = (2 + 2)i = 4 V 

  2 2

1 1

24
Ratio 3

8

C V

C V
= = =  

24.  

25.  

26.  

27.  

28.  

29.  

30.  



 
 

- 7 - 

JEE (Main)-2024 : Phase-1 (01-02-2024)-Evening 

CHEMISTRY 

SECTION - A 

Multiple Choice Questions: This section contains 20 

multiple choice questions. Each question has 4 choices 

(1), (2), (3) and (4), out of which ONLY ONE is correct. 

Choose the correct answer : 

1. Number of radial nodes present in 3p. 

 (1) 0 

 (2) 1 

 (3) 2 

 (4) 4 

Answer (2) 

Sol. Number of radial nodes = n – l – 1 

 n = 3, l = 1 

 = 3 – 1 – 1 

 = 1 

2. Which of the following compound has 

intramolecular hydrogen bonding in it. 

 (1) NH3 (2) 

 

 (3) H2O (4) C2H5OH 

Answer (2) 

Sol. In NH3, H2O and C2H5OH intermolecular H-bonding 

is present  

 

3. Which of the following has highest 3rd ionization 

energy? 

 (1) Mn (2) V 

 (3) Cr (4) Fe 

Answer (1) 

Sol. Mn has highest 3rd I.E. among the given elements 

due to d5 configuration. 

 According to NCERT,  

Element IE3 (kJ/mol) 

V 2833 

Cr 2990 

Mn 3260 

Fe 2962 

4. Which of the following compound has colour due to 

d-d transition? 

 (1) KMnO4 

 (2) K2Cr2O7 

 (3) K2CrO4 

 (4) CuSO4·5H2O 

Answer (4) 

Sol. CuSO4·5H2O is blue in colour. The water molecules 

causes splitting of d orbitals. This facilitates d-d 

transition and colour.  

5. Solubility of Ca3(PO4)2 in 100 ml of pure water is  

w gm. Find out ksp of Ca3(PO4)2  

 (M = molecular mass of Ca3(PO4)2) 

 (1) 

5
w

108
m

 
  

 
 

 (2) 

5
4 w

108 10
m

 
  

 
 

 (3) 

5
5 w

108 10
m

 
  

 
 

 (4) 

5
6 w

108 10
m

 
  

 
 

Answer (3) 
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Sol. Solubility (s) = 
10w mol

M lit
 

 ksp = (x)y (y)y (s)(x + y) 

  ( ) ( )
5

2 3 10w
2 3

M

 
=  

 
 

  

5
10w

108
M

 
=  

 
 

  5108w
10

M
=    

6. Which of the following set of elements can be 

detected by Lassaigne’s test 

 (1) N, S only 

 (2) N, P, S only 

 (3) Halogens P only 

 (4) N, P, S, halogens 

Answer (4) 

Sol. Nitrogen, sulphur, halogens and phosphorus 

present in an organic compound are detected by 

Lassaigne’s test. (Reference NCERT Pg. 354)  

7. Which of the following compound in 3d series does 

not show +3 oxidation state? 

 (1) V 

 (2) Cr 

 (3) Mn 

 (4) Cu 

Answer (4) 

Sol. Cu shows only +1 and +2 oxidation state. 

8. What is the order of reducing character for AsH3, 

NH3, PH3 (Group 15 hydrides) 

 (1) NH3 > PH3 > AsH3 

 (2) PH3 > NH3 > AsH3 

 (3) AsH3 > PH3 > NH3 

 (4) NH3 > AsH3 > PH3 

Answer (3) 

Sol. As we move down the group, bond length 

increases, bond strength decreases, hence 

reducing character increases. 

9. Highest B.P. is of : 

 (1) Butanol 

 (2) Diethylether 

 (3) Butane 

 (4) Butanal 

Answer (1) 

Sol. Butanol has highest B.P. due to H-bonding. 

 Butanol > Butanal > Diethylether > Butane 

 (Ref: NCERT Pg : 365) 

10. Consider the following two statements. 

 Statement I : 2p bonding molecular orbital has low 

electron density above and below internuclear axis. 

 Statement II : *
2p  antibonding molecular orbital 

has only one nodal plane. 

 (1) Statement I : True (2) Statement I : False 

  Statement II : True  Statement II : False 

 (3) Statement I : False (4) Statement I : True 

  Statement II : True  Statement II : False 

Answer (2) 

Sol.  
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11. Match the following.  

 Column I  Column II 

(Uses) 

(i) CCl4 (p) Refrigerator and A.C. 

(ii) CH2Cl2 (q) Non-biodegradable 

insecticide 

(iii) Freons (r) Fire extinguisher 

(iv) DDT (s) Paint remover 

 (1) i-(r), ii-(s), iii-(p), iv-(q) 

 (2) i-(s), ii-(p), iii-(r), iv-(q)  

 (3) i-(p), ii-(r), iii-(q), iv-(s) 

 (4) i-(q), ii-(p), iii-(r), iv-(s) 

Answer (1) 

Sol. (i) CCl4 used as fire extinguisher 

 (ii) CH2Cl2 used as paint remover  

 (iii) Freons are used in refrigerator and A.C. 

 (iv) DDT is used as non-biodegradable insecticide 

12. For complexes (I) and (II). 

 Choose the correct statement. 

 I: [CoF6]3– 

 II: [Co(NH3)6]3+ 

 (1) I: Outer orbital complex 

  II: Inner orbital complex 

 (2) I: Outer orbital complex 

  II: Outer orbital complex  

 (3) I: Inner orbital complex 

  II: Inner orbital complex 

 (4) I: Inner orbital complex 

  II: Outer orbital complex 

Answer (1) 

Sol. I: [CoF6]3– 

  Co3+ = 4s03d6 

   with F–, no pairing will take place 

   Outer orbital complex (sp3d2) 

 II: [Co(NH3)6]3+  

  Co3+ = 4s03d6 

   with NH3, pairing will take place 

   Inner orbit complex (d2sp3) 

13. While of the following represents meta directing 

groups? 

 (1) –NO2, –SO3H, –COOH, –CHO, –OH 

 (2) –CH3, –OH, – OCH3, – Ph 

 (3) –NO2, –COOH, – CHO,  

 (4) –NH2,   –SO3H 

Answer (3) 

Sol. The correct option which represents meta directing 

groups→ (3) –NO2, – COOH,  –CHO 

 –OH, –NH2, –CH3 are o/p directing 

 Therefore, options (1), (2) and (4) are incorrect. 

14. Statement I : Ni2+ with dmg shows red colouration. 

 Statement II : Fe2+ and Fe3+ both are blue 

coloured. 

 (1) Both statements I and II are correct 

 (2) Both statements I and II are incorrect 

 (3) Statement I is correct and statement II is 

incorrect 

 (4) Statement I is incorrect and statement II is 

correct 

Answer (3) 

Sol.  
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  Fe2+ forms green ppt. of Fe(OH)2 

 Fe3+ forms reddish Brown ppt of Fe(OH)3 

 Statement-I  Correct, Statement-II  

 Incorrect. 

15. Consider the following reactions: 

 (i)  

 (ii) 2

3

H

Na/Liq NH
But-2-yne B⎯⎯⎯⎯⎯⎯→  

 Identify A and B 

 (1) A = Pentyne and  (2) A = Pent-3-yne 

  B = cis But-2-ene  B = trans But-2-ene 

 (3) A = Pent-2-yne and (4) A = Pent-2-yne and 

  B = trans But-2-ene  B = cis But-2-ene 

Answer (3) 

Sol. (i) 
( )

( )

2

4

H

Pd/BaSO
A

Lindlar 's catalyst

Pent-2-yne cis pent-2-ene⎯⎯⎯⎯⎯⎯⎯⎯→  

 (ii) 2

3

H

Na/Liq NH
But-2-yne trans But-2-ene⎯⎯⎯⎯⎯⎯→  

  [This is Birch reduction] 

16. Statement-I : SiO2 and GeO2 are acidic, SnO and 

PbO are amphoteric 

 Statement-II : Allotropes of carbon are formed due 

to catenation and d-p bond 

 (1) Statement-I and Statement-II both correct 

 (2) Statement-I and Statement-II both incorrect 

 (3) Statement-I correct and Statement-II both 

incorrect 

 (4) Statement-I and Statement-II both incorrect 

Answer (3) 

Sol. SiO2 and GeO2 are acidic and SnO, PbO are 

amphoteric 

 Carbon does not have d orbital  cannot for d-d 

bond 

17. Statement-I : In p and d block both metals and non-

metals are present. 

 Statement-II : Electronegativity and ionisation 

enthalpy of metals is greater than non-metals.  

 (1) Both statement-I and II are correct. 

 (2) Both statement-I and II are incorrect. 

 (3) Statement-I is correct and statement-II is 

incorrect. 

 (4) Statement-I is incorrect and statement-II is 

correct. 

Answer (2) 

Sol. In p-block both metals and non-metals are present 

but in d-block only metals are present.  

 Electronegativity and I.E. of non-metals is greater 

than that of metals 

18. Match the List-I and List-II  

 List-I  List-II 

(A) 

 

(i) 

 

(B) 

 

(ii) 

 

(C) 

 

(iii) 

 

(D) 

 

(iv) 

 

 (1) A → (i); B → (ii); C → (iii); D → (iv) 

 (2) A → (i); B → (iv); C → (iii); D → (ii) 

 (3) A → (iv); B → (iii); C → (ii); D → (i) 

 (4) A → (iii); B → (ii); C → (i); D → (vi) 

Answer (3) 
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Sol.  

  

  

  

19. 

20.   

SECTION - B 

Numerical Value Type Questions: This section 

contains 10 questions. In Section B, attempt any five 

questions out of 10. The answer to each question is a 

NUMERICAL VALUE. For each question, enter the 

correct numerical value (in decimal notation, 

truncated/rounded-off to the second decimal place; e.g. 

06.25, 07.00, –00.33, –00.30, 30.27, –27.30) using the 

mouse and the on-screen virtual numeric keypad in the 

place designated to enter the answer. 

21. A 10 mL hydrocarbon (CxHy) on combustion give  

40 mL CO2 and 50 mL H2O. Calculate the value of 

x + y. 

Answer (14) 

Sol. x y 2 2 2

y y
C H x O xCO H O

4 2

10 mL 40 mL 50 mL

 
+ + → + 

   

 10 mL of CxHy produces 40 mL of CO2 means 1 mL 

of CO2 will produce 4 mL of CO2 

 Value of x = 4 

 10 mL of CxHy produces 50 mL of H2O 

 
y

5
2

=   y = 10 

 So hydrocarbon CxHy is C4H10 

 x = 4 

 y = 10 

 x + y = 14  

22. When electron transition from 2nd to 1st orbit takes 

place, the frequency of photon emitted is 3 × 1015 

Hz. The frequency of photon emitted when electron 

transitions from 3rd to 1st orbit is ____ × 1015 Hz. 

[Nearest Integer] 

Answer (4) 

Sol. 
2 2

1 2

1 1

n n

 
  − 

 
 

 3 1

2 1

1
1

9

1
1

4

→

→

 
−   

=
  

− 
 

 

 

15

3 1

15

8 4
3 10

9 3

3.56 10 Hz

→
 =   

= 

 

23. Ethylene glycol of x kg is mixed with 18.6 kg of 

solvent, 24°C depression in freezing point takes 

place. Calculate value of x. 

 (Given Kf = 1.6°C/molal 

 MW of ethylene glycol = 62 g/mol) 

Answer (17) 

Sol. Tf = i × kf × m 

 
mass of ethylene glycol in gram

24 1 1.6
62 18.6

=  


 

 mass of ethylene glycol (in g) = 
24 62 18.6

1.6

 
 

 = 17298 g 

 x = 17.298 17 kg  

24. For a first order reaction  

 A → 2B + C 

 following data is given   

S. No. Time(s) Total pressure (atm) 

1 0 0.1 

2 115 0.28 

 If the value of rate constant is x sec–1, the value of 

100x is 
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 Answer (2) 

Sol.

 t 0 0.1

t 115 s 0.1 x 2x x

A 2B C

=

= −

⎯⎯→ +

 

 0.1 – x + 2x + x = 0.28 

  0.1 + 2x = 0.28 

  x = 0.09 

 
( )

0.1
ln kt

0.1 x
=

−
 

 
0.1

ln k 115
0.01

 
 =  

 
 

 
ln10

k
115

 =  

 
2.303

k
115

 =  

  k = 0.02 

  100k = 2  

25. Consider the following reaction : 

  

 Product mixture consist of how many isomeric 

products? 

Answer (6) 

Sol.  

   

 Hence product mixture consist of four structural 

isomers with two enantiomeric pairs. So the total 

isomeric products are 6. 

26. Find out charge (in C) required to electrolysis of  

1 mole of H2O to produce O2 on one of the 

electrodes  

 (F = 96500 C) 

Answer (193000) 

Sol. 2 22H O O 4H 4e+ −→ + +  

 Charge required = 2 × 96500 = 193000 

27. Number of non-cyclic tripeptides formed by using  

3 amino acids without repeating them is 

Answer (6) 

Sol. There are 3 possible first amino acids. Then there 

are 2 possible second amino acids. 

 After 2 amino acids are fixed there is only 1 option 

left for 3rd amino acid. 

 Total tripeptide = 3 × 2 × 1 = 6 

28. In an equilibrium reaction  

 A B  at 300 K, the 

 Equilibrium constant K value is 10. Then G° is  

–x × 10–1 kJ. Find x. 

Answer (57) 

Sol. G° = –RT ln Keq 

 G° = –2.303 RT log Keq 

 Keq = 10 

 R = 8.314 J/K– mol 

 T = 300 K 

 G° = –2.303 × 8.314 × 300 log 10 

   = –5744.14 J = –5.744 kJ 

  = –57.44 × 10–1 kJ  

 x   57 

29.  

30.   
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MATHEMATICS

SECTION - A 

Multiple Choice Questions: This section contains 20 

multiple choice questions. Each question has 4 choices 

(1), (2), (3) and (4), out of which ONLY ONE is correct. 

Choose the correct answer : 

1. The value of  
1

3 2 1/3

0
(2 3 1)x x x− − +∫  

 (1) –1 (2) 1 
 (3) Zero (4) 2 
Answer (3) 

Sol. 
1

3 2 1/3

0
(2(1 ) 3(1 ) (1 ) 1)I x x x dx= − − − − − +∫  

 
1

3 2 2 1/3

0
(2(1 3 3 ) 3 (1 2 ) 1 1)I x x x x x x dx= − + − − + − − + +∫  

 
1

3 2 1/3

0
( 1 2 3 )I x x x dx= − − + +∫  

 I I= −  
 2 0I⇒ =  

 I = 0 

2. Probability that Ajay will not go to office is 1
5

 and 

probability that Ajay and Vijay will go to office is 2 ,
7

 

if their visits to office is independent of each other 
then find probability that Ajay will go to the office but 
Vijay will not go, is 

 (1) 12
28

 

 (2)  13
35

 

 (3) 18
35

 

 (4) 24
35

 

Answer (3) 

Sol. ( ) 1
5

P A =    ⇒ ( ) 4
5

P A =  

 ( ) ( ) ( ) 2
7

P A V P A P V∩ = × =  

 ⇒ ( ) 2 5 5
7 7 14

P V = × =  

 Now, ( ) ( ) ( )P A V P A P V∩ =  

 ( ) ( )1P A P V = −   

 4 5 9 4 181
5 14 14 5 35

× = − = =  × 
 

3. 
/3

4

0

cos xdx
π

∫  is equal to 3a bπ +  then a2 + b is 

equal to 

 (1) 1
2

 

 (2) 1
8

 

 (3) 1
4

 

 (4) 1 
Answer (2) 

Sol. 
/3

2 2

0

1 (2cos )
4

x dx
π

∫  

 
/3

2

0

1 (1 cos2 )
4

x dx
π

⇒ +∫  

 
/3

2

0

1 (1 cos 2 2cos2 )
4

x x dx
π

⇒ + +∫  

 
/3/3

00

1 1 cos4 sin22
4 3 2 2

x xdx
ππ π +    ⇒ + +        

∫  

 
/3

0

1 1 sin4 2sin
4 3 2 4 3

xx
π π π    ⇒ + + +        

 

 1 1 1 3sin4
4 3 2 3 4 3 2

  π π π ⇒ + + +   
    

 

 1 1 3 3 1 7 3
4 3 6 8 2 2 4 2 8 2

    π π − π
⇒ + + + = + ⋅            

 

 7 3
8 64
π

= +  
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4. A relation R1 defined on a set of real number R as 

 2 2, 1aR b a b⇔ + =  

 Relation R2 defined on set of natural number N such 
that 

 2( , ) ,( , )a b R c d a b c d⇔ + = +  

 that 
 (1) R1 is reflexive 
  R2 is not reflexive 
 (2) R1 is not reflexive 
  R2 is reflexive 
 (3) R1 is reflexive 
  R2 is reflexive 
 (4) R1 is not reflexive 
  R2 is not reflexive 
Answer (2) 
Sol. a2 + a2 = 1 

 ⇒ 2 1
2

a =  

 ⇒ 1
2

a = ±  

 ⇒ 1( , )a a R a R∉ ∀ ∈  

 ∴ R1 is not reflexive 
  a + b = a + b 

 ⇒ (a, b) R2 (a, b) ∀  ,a b N∈  

 ∴ R2 is reflexive 
5. If the mirror image of P(3, 4, 9) in line

1 1 2
3 2 1

x y z− + −
= =  is (α, β, γ) then 14(α + β + γ) is 

 (1) 132 (2) 105 
 (3) 102 (4) 108 
Answer (4) 
Sol. P(3, 4, 9) 

 1 1 2
3 2 1

x y z− + −
= = = λ  

 Any point on line 
 Q(3λ + 1, 2λ – 1, λ + 2) 
 (PQ)⋅ < 3, 2, 1 > = 0 
 < 3λ – 2, 2λ – 5, λ – 7 >< 3, 2, 1 > = 0 
 9λ – 6 + 4λ – 10 + λ – 7 = 0 
 14λ – 23 = 0 

 23
14

λ =  

 ∴ 83 32 51, ,
14 14 14

Q  
 
 

 

  

 1
1

3 83 62
2 14 7

x
+ α

= ⇒ =  

 1
1

4 32 4
2 14 7

y
+ β

= ⇒ =  

 1
1

9 51 12
2 14 7

z
+ γ

= ⇒ = −  

 Now 62 4 1214( ) 14 108
7

+ − α + β + γ = = 
 

 

6. If α and β are roots of px2 + qx – r = 0, p ≠ 0, p, q 
and r are consecutive terms of a non-constant G.P 

and 1 1 3
4

+ =
α β

 then (α – β)2 is 

 (1) 80
9

 (2) 5
9

 

 (3) 7
8

 (4) 11
9

 

Answer (1) 
Sol. 2 0+ − =px qx r  

 Let 1
1

,  ,  = = =
ap q a r ar
r

 

 and 1 1 3
4

+ =
α β

 

 3
4

α + β
=

αβ
 

 ⇒ 3
4

−
=

−

q
p
r
p

 

 ⇒ 3
4

=
q
r

 

 ⇒ 
1

1 3
4

=
r

 

 ⇒ 1

4
3

=r  

 (α – β)2 = α2 + β2 – 2αβ 

 = (α + β)2 – 4αβ 

 
2

4   − −
= −   

   

q r
p p

 

 
2

2

4
= +

q r
p p
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 2 2

1 14= +r r  

 2
15= r  

 
24 805

3 9
 = = 
 

 

7. Let m and n be the coefficient of 7th and 13th term in 

expansion of 
18

1/3
2/5

1 1
3 2

x
x

 
+ 

 
, then  

1/3m
n

 
 
 

is 

 (1) 1
4

 (2) 4
7

 

 (3) 1
9

 (4) 4
9

 

Answer (4) 

Sol. 
12 6

18
7 6

1 1
3 2

T m C    = =    
   

 

 
6 12

18
13 12

1 1
3 2

T n C    = =    
   

 

 

1/312 6
1/3 18

6
18 6 12

12

1 1
3 2
1 1
3 2

Cm
n C

              =                 

 

 

6
1/36

6

1
23
31

2

 
       = =  

     
 
 

 

 4
9

=  

8. The minimum value of 3 4 ; 1
2

iz z+
+ ≤  is  

 (1) 3
2

 (2) 5
2

 

 (3) 3 (4) 5 
Answer (1) 
Sol. If |z| ≤ 1  ⇒ Z lie inside or on circle |z| = 1 

 

 3 4
2

iz +
+  ⇒ distance of z from 3 , 2

2
− − 

 
 

 Minimum value (PQ) 

 = (PO) – (QO) = 9 5 34 1 1
4 2 2

+ − = − =  

9. Let vertex A (2, 3, 1), B (3, 2, –1), C (–2, 1, 3). If AD 
is angle bisector of angle A, then projection of AD



 
on AC



 is equal to 

 (1) 3
2

 (2) 2
3

 

 (3) 3
2

 (4) 2
3

 

Answer (2) 
Sol.  

  

 2 6 4 1 2 3: , ,
3 3 3

D − + + − + 
 
 

 

 4 5 1, ,
3 3 3

 =  
 

 

 4 5 1ˆ ˆ ˆ2 3 1
3 3 3

AD i j k     = − + − + −     
     



 

 2 4 2ˆ ˆ ˆ
3 3 3

i j k−
= − −  

 ˆ ˆ ˆ4 2 2AC i j k= − − +


 

 Projection of AD


 on AC


  

 = 

8 8 4
4 23 3 3

16 4 4 2 6 6

+ −
= =

+ +
 

 2
3

=  
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10. If system of equation 
 x + 2y + 3z = 5 
 3x + 3y + z = 9 
 x + 4y + λz = µ 
 have infinitely many solutions then the value of  

3λ + µ equals to 
 (1) 17 (2) 21 
 (3) 43 (4) 34 
Answer (4) 

Sol. 
1 2 3
3 3 1 0
1 4

∆ = =
λ

 

 (3λ – 4) –2(3λ – 1) + 3(12 – 3) = 0 
 3λ – 4 – 6λ + 2 + 27 = 0 

–3λ + 25 = 0 

25
3

λ =  

1

5 2 3
9 3 1 0

4
∆ = =

µ λ
 

= 5(3λ – 4) –2(9λ – µ) + 3(36 – 3 µ) = 0 

For 25
3

λ =  µ = 9 

Now for 25
3

λ =  & µ = 9∆ = ∆1 = ∆2 = ∆3 = 0 

3λ + µ = 25 3 9 25 9 34
3

× + = + =  

11. let P be a point on ellipse 
2 2

1
9 4
x y

+ = . Let the line 

passing through P and parallel to y-axis meet the 
circle x2 + y2 = 9 at Q such that. P and Q are on the 
same side of x-axis then the eccentricity of the 
focus of the point R on RQ such that PR : RQ = 4 : 
3 as P moves on ellipse is 

 (1) 117
21

 

 (2) 139
23

 

 (3) 13
21

 

 (4) 13
7

 

Answer (1) 

Sol.  

 
2 212cos 9cos 7 7 1

7 21 18
h kh θ + θ    = + =   

   
 

 12sin 6sin
7

k θ + θ
=  

 
2

2
2

181
21

e = −  

 
2 2

2
2

21 18
21

e −
=  

 2
2

117
21

e =  

 117
21

=e  

12. A function satisfying 
0

( ) ( )= ∫
x

F x tf t dt  and it is given 

that F(x2) = x4 + x5, then 
12

2 2

1
( )

=
∑
r

r f r  is equal to 

 (1) 1637 
 (2) 1540 
 (3) 1363 
 (4) 1247 
Answer (1) 

Sol. 
0

( ) ( )= ∫
x

F x tf t dt  

 and F(x2) = x4 + x5 = (x2)2 + (x2)5/2 
 F(x) = x + x5/2 

 3/25( ) 1 ( )
2

′ = + =F x x xf x  

 ⇒ 1 5( )
2

= +f x x
x

 

 2
2

1 5( )
2

= +
xf x

x
 

 2 2 35( ) 1
2

= +x f x x  

 
12 12

2 2 3

1 1

5( ) 1
2= =

 = +∑ ∑  
 x x

x f x x  

 5 12 13 2512
2 6

× ×
= + ×  

 = 12 + 5 × 13 × 25 = 1637 
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13.  

14.  

15.  

16.  

17.   

18.   

19.   

20.   

SECTION - B 

Numerical Value Type Questions: This section 
contains 10 Numerical based questions. The answer to 
each question should be rounded-off to the nearest 
integer. 

21. 
21dx x y

dy y
+ −

=  and x(1) = 1, then 5x(2) is equal to 

Answer (5) 

Sol. ⇒ (1 )dx x y
dy y

1
− + = −  

 
1

1I.F.
dy

ye
y

−
= =

∫  

 1 1 ( )x y y c
y y
+

= − λ +∫  

 1 x y c
y
+

= − +  

 x(1) = 1 

 2 1 3
1

c c= − + ⇒ =  

 1 3x y
y
+

= − +  

 For y = 2 

 1 2 3x
y
+

= − +  

 x = 1 
 Then 5x(2) =5 

22. If 
( ) ( )

2
5 3

( 1) – 1 3cos – 5cos
15

x x x
y x x

x x x x

+
= +

+ +
 

then 96
6

y π ′  
 

 equals to 

Answer (105) 

Sol. 
( ) ( )( )

( ) ( )
21 – – 1

1 – 1)

x x x x
y

x x x x

+
=

+ +
 

5 31 [3cos – 5cos ]
15

x x+  

 
( )

( )
3/2

5 3
3/2

( – 1) – 1 1 [3cos – 5cos ]
15– 1

x x x
x x

x x
= +  

 5 31– 1 [3cos – 5cos ]
15

y x x x= +  

 y′ = 1 + [(cosx)4 (–sinx) + cos2x sinx] 

 9 1 3 11 –
6 16 2 4 2

y π   ′ = + × + ×   
   

 

 9 31 –
6 32 8

y π ′ = + 
 

 

 96 96 – 27 36 105
6

y π ′ = + = 
 

 

23. If the domain of the function ( )
2

2
25

4
x

f x
x

−
= +

−
 

( )2log 2 15x x+ − is (–∞, α) ∪ [β, ∞), then α2 + β2 is 

equal to 
Answer (50) 
Sol. x2 – 25 ≥ 0 ⇒ x ∈ (–∞, –5) ∪ [5, ∞) 
 4 – x2 ≠ 0 

 ⇒ x ≠ –2, 2 

 x2 + 2x – 15 > 0 
 (x + 5) (x – 3) > 0 

 x ∈ (–∞, –5) ∪ (3, ∞) 
 So,  

 x ∈ (–∞, –5) ∪ [5, ∞) 

 α = –5 

 β = 5 

 α2 + β2 = 50 
24. There are 20 lines numbered as 1, 2, 3 … 20. All 

the odd numbered lines intersect at a point and all 
the even numbered lines are parallel. Find the 
maximum number of point of intersections.  

Answer (101) 
Sol. 10 lines are concurrent, 10 lines are parallel. 

 Odd lines { }1 3 19, ...,l l l∈  

 Even lines { }2 4 20, ...,l l l∈  

 For maximum intersection:  

 (Even lines) C2 × (zero point of intersection) 

 + (One line from odd lines) (one line from even 
lines) + 1 point of intersection of concurrent lines 
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 10 10 10
2 1 1(0) 1⇒ + ⋅ +C C C  

 (101)⇒  

25. The number of solutions of the equation 
2 34sin 4cos 9 4cos 0x x x− + − =  in ( 2 , 2 )x ∈ − π π  

Answer (0) 

Sol. 3 2( ) 4cos 4cos 4cos 13f x x x x= − − − +  

 Let [ ]cos , 1, 1x t t= ∈ −  

 3 2( ) 4 4 4 13f t t t t= − − − +  

 2( ) 2 8 4 0f t t t′ = − − − =  

 ( )f t′⇒  is always –ve  

 So, decreasing function 

 2
ve

3 2 1 0t t
+

+ + =  

 ( 1) 4 4 4 13 17f − = − + + =  

 (1) 4 4 4 13 1f = − − − + =  

 min( ) 1f x =  

 ( )f x∴  can not be zero for any value of x zero 
solutions. 

26. If lim ( ) 1
→−∞

=
x

f x , and ( ) ( ) 3′ = α +f x f x , and f : R → R 

with f(0) = 2 then |α| is equal to 

Answer (03.00) 

Sol. ( 3)= α +
dy y
dx

 

 ⇒ ln|αy + 3| = x + c 

 ⇒ αy + 3 = kex 

 ⇒ f(0) = 2 

 ⇒ 2α + 3 = ke0 ⇒ k = (2α + 3) 

 ⇒ (2 3) 3α + −
=

α

xey  

 (2 3) 3 3lim 1 3
→−∞

α + − −
= = ⇒ α = −

α α

x

x

e  

27. Let a1, a2, a3 …an be in A.P. and Sn denotes the 
sum of first n terms of this A.P. If S10 = 390, 

10

50

15
7

a
a

= , then S15 – S5 is equal to 

Answer (468) 
Sol. S10 = 390 

 10

50

15
7

a
a

=  

 ⇒ 9 15–
49 7

a d
a d

+
+

 

 ⇒ 8a = 63d – 735d 
 ⇒ 8a = –672d 
  a = – 84d 

 10
10 (–168 9 ) 390
2

S d d= + =  

 ⇒ 5(–159d) = 390 

 ⇒ 78–
159

d =  

 ⇒ S15 – S5 

 ⇒ 15 5(2 – 14 ) – (2 4 )
2 2

a d a d+  

 ⇒ 15(a – 7d) – 5(a + 2d) 
 ⇒ 10a – 115d 
 ⇒ –840d – 115d 

 = –955d ⇒  78–955 – 468.49
159

  ≈ 
 

 

28.   
29.  
30.  
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