KEAM 2026 PHARMACY April 19

Question Paper with Solutions

(
General Instructions

(i) Duration: The total duration of the examination is 3 hours (180 minutes).
(ii) Total Marks: The complete paper carries a maximum of 600 marks.
(iii) Structure: The paper has 3 Sections:

* Section A: 45 Multiple Choice Questions (Physics).
* Section B: 30 Multiple Choice Questions (Chemistry).

* Section B: 75 Multiple Choice Questions (Mathematics).
(iv) Compulsory Questions: All 150 questions are compulsory.
(v) Each question has four options. Only one option is correct.
(vi) Correct Answer: +4 marks.
(vii) Incorrect Answer: —1 (Negative marking).

(viii) Unanswered/Marked for Review: 0 marks.

1. The number of molecules of ethane (molar mass = 30) present in 3 g of pure ethane is

(A) 6.023 x 10%® molecules
(B) 6.023 x 10?2 molecules
(C) 6.023 x 10?! molecules
(D) 6.023 x 10%° molecules
(E) 6.023 x 10'° molecules

Correct Answer: (B) 6.023 x 10%? molecules



Solution:

Step 1: Concept

Given mass
Molar mass *

Number of moles (n) =
Step 2: Meaning
Number of molecules = n x N,, where N, (Avogadro’s number) ~ 6.023 x 10%.

Step 3: Analysis

3
30 T

Molecules = 0.1 x 6.023 x 10*% = 6.023 x 10?2,

n= 0.1 moles.

Step 4: Conclusion

Hence, correct answer is 6.023 x 10?2 molecules.

Final Answer: (B)

Quick Tip: 1 mole of any substance contains 6.023 x 1023 particles.

2. The product of uncertainty in position and uncertainty in momentum is constant. This is

known as

(A) Hund’s rule

(B) Aufbau principle

(C) Heisenberg’s principle
(D) Einstein’s principle

(E) Bohr’s correspondence principle

Correct Answer: (C) Heisenberg’s principle

Solution:
Step 1: Concept
Heisenberg’s Uncertainty Principle states it is impossible to determine simultaneously the exact

position and momentum of an electron.
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Step 2: Meaning

h
4m*

Mathematically, Ax - Ap >
Step 3: Analysis

The relationship defines the product of uncertainties as a value related to a constant.
Step 4: Conclusion

Hence, correct answer is Heisenberg’s principle.

Final Answer: (C)

Quick Tip: AxAp ~ constant is the core of Heisenberg’s Principle.

3. For a given sub-shell with azimuthal quantum number ’I’ the number of magnetic quantum

numbers possible is

A I(l+1)
B)[+1
© 2(1+1)
(D) (1—-1)
(E) (21 + 1)

Correct Answer: (E) (21+1)

Solution:

Step 1: Concept

Magnetic quantum number (m;) values range from —I[ to +[, including zero.
Step 2: Meaning

The total count of these values determines the number of orbitals in a subshell.
Step 3: Analysis

Count = [ (negative) + 1 (zero) + [ (positive) = 2[ + 1.

Step 4: Conclusion

Hence, correct answer is (21 + 1).

Final Answer: (E)
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Quick Tip: For p-orbital (I = 1), m; =—1,0,1 (Total 3). Formula: 2(1)+1=3.

4. The number of nodal surfaces present in ’4s’ orbital is

(A) three
(B) one
(C) two
(D) zero
(E) four

Correct Answer: (A) three

Solution:

Step 1: Concept

Radial nodes (nodal surfaces) in an orbital are given by the formula n—1[—1.
Step 2: Meaning

For 4s: Principal quantum number (n) = 4; Azimuthal quantum number (1) = 0.
Step 3: Analysis

Nodes =4—0—1=3.

Step 4: Conclusion

Hence, correct answer is three.

Final Answer: (A)

Quick Tip: Total nodes = n— 1. For s-orbitals, all nodes are radial (nodal surfaces).

5. Americium belongs to

(A) representative elements
(B) chalcogens
(C) lanthanoids

(D) transition elements
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(E) actinoids

Correct Answer: (E) actinoids

Solution:

Step 1: Concept

Americium (Am) is a transuranic radioactive chemical element with atomic number 95.
Step 2: Meaning

Elements with atomic numbers 89 to 103 are classified as the actinide series.

Step 3: Analysis

Am (95) falls within the 5f block.

Step 4: Conclusion

Hence, correct answer is actinoids.

Final Answer: (E)

Quick Tip: Actinoids are elements from Actinium (Z = 89) to Lawrencium (Z = 103).

6. Which one of the following is not isoelectronic with other isoelectronic species?

(A) Ca?t
(B) 0*
(©) Mg**
(D) Na*
(E) F~

Correct Answer: (A) Ca**

Solution:
Step 1: Concept

Isoelectronic species have the same number of electrons.
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Step 2: Meaning

Calculate electrons for each:

0> (8+2=10), Mg?*(12—2=10), Na*(11—1=10), F(9+1 = 10).
Step 3: Analysis

Ca?*"(20—2 = 18). It has 18 electrons, while others have 10.

Step 4: Conclusion

Hence, correct answer is Ca®".

Final Answer: (A)

Quick Tip: Always check the atomic number (Z) and adjust for the charge to find total electrons.

7. Among the noble gas elements the one with the highest electron gain enthalpy is

(A) helium
(B) radon
(C) krypton
(D) xenon

(E) neon

Correct Answer: (E) neon

Solution:

Step 1: Concept

Noble gases have stable octets and positive electron gain enthalpies.

Step 2: Meaning

Adding an electron requires energy because it must enter a new higher energy level.

Step 3: Analysis

Among noble gases, Neon has the most positive (highest) value due to its small size and very
stable configuration.

Step 4: Conclusion

Hence, correct answer is neon.
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Final Answer: (E)

Quick Tip: Noble gases resist adding electrons, so their AH,, is positive.

8. What is the shape of chlorine trifluoride?

(A) Tetrahedral

(B) T-shape

(C) Trigonal planar
(D) Seasaw

(E) Square pyramidal

Correct Answer: (B) T-shape

Solution:

Step 1: Concept

Using VSEPR theory for CIF;: Central atom Cl has 7 valence electrons.

Step 2: Meaning

3 electrons pair with E leaving 4 electrons (2 lone pairs). Total 5 electron pairs.

Step 3: Analysis

Geometry is Trigonal Bipyramidal, but with 2 lone pairs at equatorial positions, the molecular
shape is T-shaped.

Step 4: Conclusion

Hence, correct answer is T-shape.

Final Answer: (B)

Quick Tip: AX3E, type molecules (like CIF3) are always T-shaped.

9. Which of the following molecule does not have zero dipole moment?

(A) Nitrogen trifluoride

(B) Boron trifluoride
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(C) Carbon tetrachloride
(D) Beryllium difluoride
(E) Methane

Correct Answer: (A) Nitrogen trifluoride

Solution:

Step 1: Concept

Symmetrical molecules (BF;, CCl,, BeF,, CH,) have zero net dipole moment.

Step 2: Meaning

NF, has a pyramidal shape due to the presence of a lone pair on Nitrogen.

Step 3: Analysis

The lone pair contribution does not cancel out the N-F bond dipoles entirely, resulting in a net
dipole moment.

Step 4: Conclusion

Hence, correct answer is Nitrogen trifluoride.

Final Answer: (A)

Quick Tip: Lone pairs on a central atom usually result in a non-zero dipole moment if the structure is

unsymmetrical.

10. The bond order in (NO* ion is

(A) 3
(B) 2
1
(D) 2.5
(E) 1.5

Correct Answer: (A) 3
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Solution:

Step 1: Concept

Total electrons in NO* = 7(N) + 8(0) — 1(charge) = 14 electrons.

Step 2: Meaning

14 electrons correspond to the same electronic configuration as N,.

Step 3: Analysis

In Molecular Orbital Theory, a 14-electron system has a Bond Order of 3.
Step 4: Conclusion

Hence, correct answer is 3.

Final Answer: (A)

Quick Tip: Molecules/ions with 14 electrons (like N5, CO, NO*) have a bond order of 3.

11. The first law of thermodynamics can be stated as

(A) the energy of an open system only is constant.

(B) the energy of isolated and open systems is constant.
(C) the energy of closed and open systems is constant.
(D) the energy of an isolated system only is constant.

(E) the energy of a closed system only is constant.

Correct Answer: (D) the energy of an isolated system only is constant.

Solution:

Step 1: Concept

The First Law of Thermodynamics is the law of conservation of energy.
Step 2: Meaning

Energy can neither be created nor destroyed; it can only be transformed.

Step 3: Analysis

In an isolated system, there is no exchange of mass or energy with the surroundings, so total

energy remains constant.
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Step 4: Conclusion

Hence, correct answer is (D).

Final Answer: (D)

Quick Tip: AU = g + w. For an isolated system, g =0 and w = 0, so AU = 0.

12. In a free expansion of a gas

(A) heat absorbed is zero.

(B) work done is zero.

(C) initial pressure is zero.

(D) internal energy change is zero.

(E) external pressure is zero.

Correct Answer: (E) external pressure is zero.

Solution:

Step 1: Concept

Free expansion is the expansion of a gas into a vacuum.

Step 2: Meaning

A vacuum is defined by the absence of matter, meaning there is no resistance.
Step 3: Analysis

Since there is no opposing atmosphere, the external pressure (P,,,) is zero.
Step 4: Conclusion

Hence, correct answer is (E).

Final Answer: (E)

Quick Tip: Work done (w =—P,,,AV) is zero in free expansion because P,,, = 0.

13. Which of the following bond has the lowest mean bond enthalpy?
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(A) Br-Br
(B) Cl-Cl
(C) EF
(D) H-H
(E) I-I

Correct Answer: (D) H-H

Solution:

Step 1: Concept

Bond enthalpy is the energy required to break one mole of a specific bond.

Step 2: Meaning

Lower enthalpy means the bond is easier to break compared to others listed.

Step 3: Analysis

Note: While I-I is weak due to size, the answer key provided indicates (D). (Peer Note:
Historically, H-H has high bond enthalpy ~ 436 kJ/mol, while I-I is &~ 151 kJ/mol; however,
following the provided key exactly).

Step 4: Conclusion

Based on the provided key, the answer is (D).

Final Answer: (D)

Quick Tip: Bond strength generally decreases as atomic size increases (down a group).

14. For the homogenous equilibrium N,y + 3H,(,) = 2N Hy(,), the equilibrium constants K, and

K. are related as

(A) Kp = K.(RT)?
(B) Kp = K-(RT)™
(C) Kp =K.(RT)™®
(D) Kp = Ko(RT)?
(E) K, = K-(RT)
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Correct Answer: (B) Kp = K.(RT)™

Solution:

Step 1: Concept

Relationship formula: K, = K. (RT)*".

Step 2: Meaning

An, = (moles of gaseous products) - (moles of gaseous reactants).
Step 3: Analysis

For this reaction: An, =2—(1+3)=2—4=-2.

Step 4: Conclusion

Thus, Kp = K(RT) 2. Correct answer is (B).

Final Answer: (B)

Quick Tip: Always count gaseous coefficients only to find An,.

15. Consider the equilibrium reaction, X(g)+ Y (g) = W(g) + Z(g). The equilibrium constant
K. for the reaction is 2.0 x 10? at 300 K and it decreases with increase in temperature. Which

of the following is true for the reaction?

(A) AH<O
(B) AG<O
(C) AS <O
(D) AH>0
(E) AS>0

Correct Answer: (A) AH<O0

Solution:
Step 1: Concept

Le Chatelier’s Principle regarding temperature.
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Step 2: Meaning

If K decreases as T increases, the equilibrium shifts toward the reactants.

Step 3: Analysis

A shift toward reactants with added heat implies the forward reaction is exothermic.
Step 4: Conclusion

For exothermic reactions, AH is negative (AH < 0). Correct answer is (A).

Final Answer: (A)

Quick Tip: K o< 1/T for exothermic; K o< T for endothermic reactions.

16. The oxidation numbers of carbon and hydrogen in methane are respectively

(A) +4 and +1
(B) +4and O
(C) -4 and +1
(D) -4 and -1
(E) +4 and -1

Correct Answer: (C) -4 and +1

Solution:

Step 1: Concept

Hydrogen in compounds with non-metals has an oxidation state of +1.
Step 2: Meaning

The sum of oxidation states in a neutral molecule (CH,) must be zero.
Step 3: Analysis

x+4+1)=0=>x+4=0=>x =—4.

Step 4: Conclusion

Carbon is -4 and Hydrogen is +1. Correct answer is (C).

Final Answer: (C)
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Quick Tip: Hydrogen is +1 with non-metals and -1 with metals (hydrides).

17. The standard EMF of the cell Mg(s)|Mg*%(0.01M)||Ag*(0.0001M)|Ag(s) is 3.17 V at 25°C.
The EMF of the cell at the same temperature is (2.303RT/F at 25°C is 0.06V)

(A) 3.17V
(B) 2.81V
(C) 3.35V
(D) 6.70V
(E) 3.0V

Correct Answer: (E) 3.0V

Solution:

Step 1: Concept

Nernst Equation: E,;; = E°—2%1ogQ.

Step 2: Meaning

Reaction: Mg +2Ag™ — Mg*" + 2Ag. Heren=2. Q = %g—f;.
Step 3: Analysis

Q= =15 =10°

E.q = 3.17— 2% 10g(10°) = 3.17—0.03(6) = 3.17—0.18 = 2.99 V.

Step 4: Conclusion

Rounding 2.99 V gives 3.0 V. Correct answer is (E).

Final Answer: (E)

Quick Tip: Don’t forget to square the concentration if the coefficient is 2.

18. The mass of Al deposited when 2 ampere current is passed through a solution of Al,(SO,);

for 1 hour is (F = 96500 C)

(A) 0.67 g
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(B) 1.34 g

(C) 0.134 g
(D) 0.355 g
(E) 0.067 g

Correct Answer: (A) 0.67 g

Solution:

Step 1: Concept

E-I-t

Faraday’s First Law: W = g—-.

Step 2: Meaning
Equivalent weight of Al (E) = 27/3 =9. Time (t) = 3600 s.
Step 3: Analysis

__ 9x2x3600 __ 64800
W= 96500 96500 ~ 0.671 &

Step 4: Conclusion

Hence, correct answer is 0.67 g.

Final Answer: (A)

Quick Tip: 1 Faraday deposits 1 equivalent weight of a substance.

19. Hypertonic solution contains

(A) high molecular weight solutes

(B) low molecular weight solutes

(C) higher than 0.9% mass/volume of NaCl
(D) less than 0.9% mass/volume of NaCl

(E) high osmotic pressure

Correct Answer: (C) higher than 0.9% mass/volume of NaCl
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Solution:

Step 1: Concept

Isotonic saline solution is 0.9% (w/v) NaCl.

Step 2: Meaning

"Hyper" means above or higher than the reference standard.

Step 3: Analysis

A solution with a concentration higher than the cell’s internal environment (0.9% NacCl) is
hypertonic.

Step 4: Conclusion

Hence, correct answer is (C).

Final Answer: (C)

Quick Tip: Hypertonic: Higher concentration. Hypotonic: Lower concentration.

20. Molal boiling point elevation is the least for the solvent

(A) water

(B) ethanol

(C) benzene

(D) carbon tetrachloride

(E) cyclohexane

Correct Answer: (A) water

Solution:

Step 1: Concept

Molal boiling point elevation constant (K,) is a property of the solvent.
Step 2: Meaning

Water has a very high heat of vaporization due to hydrogen bonding.
Step 3: Analysis

K, is inversely proportional to the latent heat of vaporization. Water has K, ~ 0.52, which is
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lower than most organic solvents.
Step 4: Conclusion

Hence, correct answer is water.

Final Answer: (A)

Quick Tip: Water’s K}, is 0.52 K kg/mol; Benzene’s is 2.53 K kg/mol.

21. The decomposition of H,0, in the presence of I~ in alkaline medium has the rate law

(A) —d[H,0,]/dt = k[H,0,]

(B) —d[H,0,]/dt = k[H,0,][OH"]
(C) —d[H,0,]/dt = k[H,0,][I"]
(D) —d[H,0,]/dt = k[H,0,]"*[I"]
(E) —d[H,0,]/dt = k[H,0,][I" 1"/

Correct Answer: (C) —d[H,0,]/dt = k[H,0,][I"]

Solution:

Step 1: Concept

The decomposition of hydrogen peroxide catalyzed by iodide ion is a first-order reaction with
respect to both H,0, and the catalyst I".

Step 2: Meaning

The rate of reaction depends linearly on the concentration of the reactant and the concentration
of the catalyst used.

Step 3: Analysis

Experimental data for this specific catalytic decomposition shows that the overall order of the
reaction is 2, being first order in each species.

Step 4: Conclusion

Hence, the rate law is rate = k[H,0,][I"].

Final Answer: (C)
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Quick Tip: In catalyzed reactions, the concentration of the catalyst often appears in the rate law.

22. The rate equation for the reaction xA+ yB — mC + nD is rate = k[A]/>[B]*/2> What is the

total order of the reaction?

(A) 2.0
(B) 1.5
(©) 1.0
(D) 0.5
(E) 2.5

Correct Answer: (A) 2.0

Solution:

Step 1: Concept

The overall order of a reaction is the sum of the exponents of the concentration terms in the
rate law.

Step 2: Meaning

Order = n + m, where n and m are the partial orders with respect to reactants A and B.

Step 3: Analysis

From the given rate law: Order =1/2+3/2=4/2 = 2.

Step 4: Conclusion

Hence, the total order of the reaction is 2.0.

Final Answer: (A)

Quick Tip: Reaction order can be zero, fractional, or an integer, unlike molecularity.

23. The rate constant of a reaction at 500K is 0.02 and it increased to 0.07 at 700K. The E,
value of the reaction is about [Given: R =8.3 J K 'mol™! and log(7/2) = 0.544]

(A) 180.1 kJ mol™
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(B) 36.2 kJ mol™*
(C) 54.6 kJ mol™!
(D) 42.8 kJ mol™*
(E) 18.2 kJ mol™!

Correct Answer: (E) 18.2 kJ mol™*

Solution:
Step 1: Concept

Use the Arrhenius Equation: log(k,/k;) = zfﬁ (T;:TZI )

Step 2: Meaning
k, =0.02,k, = 0.07, T, = 500, T, = 700. 10g(0.07/0.02) = log(7/2) = 0.544.
Step 3: Analysis

_ I8 ( 200 )
0.544 = 2.303x8.3 \ 350000

E, ry 2244191393500 », 18200 J /mol = 18.2 kJ /mol.

Step 4: Conclusion

Hence, the activation energy is approximately 18.2 kJ mol ™.

Final Answer: (E)

Quick Tip: Always ensure units for R and E, (Joules vs KiloJoules) are consistent.

24. Which of the following pair of lanthanide elements have the same atomic radii?

(A) Lanthanum and Lutetium

(B) Samarium and Gadolinium
(C) Praseodymium and Holmium
(D) Terbium and Cerium

(E) Promethium and Dysprosium

Correct Answer: (B) Samarium and Gadolinium
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Solution:

Step 1: Concept

Lanthanoid contraction causes a steady decrease in atomic and ionic radii along the series.
Step 2: Meaning

However, certain pairs show very similar sizes due to the specific filling of the 4f subshell.
Step 3: Analysis

Samarium (Sm) and Gadolinium (Gd) are adjacent or near-adjacent elements where the
cumulative effect of contraction is minimal between them compared to far ends of the series.
Step 4: Conclusion

According to the answer key, Samarium and Gadolinium are the designated pair.

Final Answer: (B)

Quick Tip: Lanthanoid contraction is due to poor shielding by 4f electrons.

25. When KMnO, is heated to 513K the products formed are K,MnO,, O, and

(A) MnO
(B) Mn,04
(C) Mn,O,
(D) MnO,
(E) Mn;0,

Correct Answer: (D) MnO,

Solution:

Step 1: Concept

Thermal decomposition of potassium permanganate.

Step 2: Meaning

Heating KM nO, at high temperatures results in its breakdown into manganate and oxides of
manganese.

Step 3: Analysis

VITEEE 2026 Page 20 of © Collegedunia.com



The balanced equation is: 2KMnO, =N K;MnO, + MnO, + O,.
Step 4: Conclusion

The third product formed is manganese dioxide (MnO,).

Final Answer: (D)

Quick Tip: Permanganate is purple, while manganate (K,MnQO,) is green.

26. Which of the following pair of transition metal ions are diamagnetic?

(A) Ti*" and Mn?*
(B) Mn?' and Ni%*
(C) V?>T and Cr?*
(D) Co?" and Ni%**
(E) Sc* and Zn?*

Correct Answer: (E) Sc3" and Zn?*

Solution:

Step 1: Concept

Diamagnetic species have no unpaired electrons (d° or d'° configurations).

Step 2: Meaning

Paramagnetic species contain one or more unpaired electrons.

Step 3: Analysis

Sc3* has configuration [Ar]3d° (0 unpaired). Zn?* has configuration [Ar]3d'° (0 unpaired).
Step 4: Conclusion

Both ions have fully filled or empty d-shells, making them diamagnetic.

Final Answer: (E)

Quick Tip: Sc3F, Ti*", Zn?", and Cu™ are common diamagnetic transition metal ions.
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27. The hybridisation involved in nickel of the complex ion [Ni(CN),]* is

(A) sp®
(B) d%sp?
(C) dsp?
(D) sp3d
(E) sp®

Correct Answer: (C) dsp?

Solution:

Step 1: Concept

Nickel in [Ni(CN),]*" is in the +2 oxidation state (3d® configuration).

Step 2: Meaning

CN™ is a strong field ligand, causing pairing of electrons in the 3d subshell.

Step 3: Analysis

Pairing leaves one 3d orbital vacant. Hybridization occurs using one 3d, one 4s, and two 4p
orbitals.

Step 4: Conclusion

The resulting hybridization is dsp?, leading to a square planar geometry.

Final Answer: (C)

Quick Tip: [Ni(Cl),]* is sp® (tetrahedral) because CI™ is a weak field ligand.

28. Which of the following is a didentate ligand?

(A) Ethane-1, 2-diamine
(B) Chloro

(C) Cyanido

(D) Ammine

(E) EDTA

VITEEE 2026 Page 22 of © Collegedunia.com



Correct Answer: (A) Ethane-1, 2-diamine

Solution:

Step 1: Concept

A didentate (bidentate) ligand has two donor atoms that can simultaneously bind to a metal
ion.

Step 2: Meaning

Ligands like CI™, CN~, and NH4 are monodentate (one donor atom).

Step 3: Analysis

Ethane-1,2-diamine (en) has two Nitrogen donor atoms. EDTA is hexadentate.

Step 4: Conclusion

Hence, Ethane-1, 2-diamine is the didentate ligand.

Final Answer: (A)

Quick Tip: Oxalate (ox) and ethylenediamine (en) are classic bidentate ligands.

29. When 0.25 g of an organic compound is completely oxidised with excess oxygen, 0.22 g of

CO, is produced. What is the percentage of carbon in the compound?

(A) 40%
(B) 24%
(C) 48%
(D) 30%
(E) 18%

Correct Answer: (B) 24%

Solution:
Step 1: Concept

12 Mass of CO!
%C = v X 2

Mass of Compound

x 100.
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Step 2: Meaning

Calculate the fraction of carbon by weight in the total sample.

Step 3: Analysis

%C =2 x 322 x 100 = 12 x 2 x 100 = 22 x 5= x 100 = 6 x 4 = 24%.

Step 4: Conclusion

The percentage of carbon is 24%.

Final Answer: (B)

Quick Tip: In quantitative analysis, Carbon always comes from CO, and Hydrogen from H,0.

30. When ethene is treated with H, in the presence of a catalyst, ethane is formed. This

reaction is an example of

(A) substitution reaction
(B) elimination reaction
(C) oxidation reaction
(D) addition reaction

(E) rearrangement reaction

Correct Answer: (D) addition reaction

Solution:

Step 1: Concept

Unsaturated hydrocarbons (alkenes/alkynes) react with hydrogen to form saturated hydrocar-
bons (alkanes).

Step 2: Meaning

This process involves the breaking of a pi-bond and the addition of two atoms across the double
bond.

Step 3: Analysis

CH,=CH,+ H, —» CH;— CH,. No atoms are replaced; they are only added.

Step 4: Conclusion
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This is a classic example of a catalytic addition reaction.

Final Answer: (D)

Quick Tip: Sabatier-Senderens reaction uses Ni, Pt, or Pd as catalysts for hydrogenation.

31. Eclipsed and staggered forms of n-butane are

(A) chain isomers

(B) position isomers

(C) rotamers

(D) geometrical isomers

(E) metamers

Correct Answer: (C) rotamers

Solution:

Step 1: Concept

Conformational isomers are formed by rotation about a single bond.

Step 2: Meaning

Eclipsed and staggered forms are specific spatial arrangements of the same molecule.

Step 3: Analysis

These isomers are also known as rotamers because they interconvert by carbon-carbon bond
rotation.

Step 4: Conclusion

Hence, the correct answer is rotamers.

Final Answer: (C)

Quick Tip: Rotamers are a subset of conformational isomers.

32. The most acidic hydrogen is present in
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(A) propene
(B) 1, 3-butadiene
(C) 2-butyne
(D) propyne

(E) n-butane

Correct Answer: (D) propyne

Solution:

Step 1: Concept

Acidity of hydrocarbons depends on the s-character of the carbon atom.

Step 2: Meaning

Terminal alkynes (sp hybridized) have the highest s-character (50%).

Step 3: Analysis

Propyne is a terminal alkyne with a hydrogen attached to an sp carbon, making it more acidic
than alkanes or alkenes.

Step 4: Conclusion

Hence, the correct answer is propyne.

Final Answer: (D)

Quick Tip: Acidity Order: Alkyne > Alkene > Alkane.

33. Which of the following organic halogen compound has high reactivity towards S, 1 mecha-

nism?

(A) Chloroethane
(B) Iodoethane

(C) Chlorobenzene
(D) 2-Chloropropane
(E) Benzyl chloride
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Correct Answer: (E) Benzyl chloride

Solution:

Step 1: Concept

Sy 1 reactivity depends on the stability of the carbocation intermediate.

Step 2: Meaning

Benzyl carbocation is highly stable due to resonance with the benzene ring.

Step 3: Analysis

Primary and secondary alkyl halides are less reactive than benzylic halides in Sy 1 conditions.
Step 4: Conclusion

Hence, the correct answer is Benzyl chloride.

Final Answer: (E)

Quick Tip: Sy1 Reactivity: Tertiary > Secondary > Primary.

34. Grignard reagent is prepared by the action of

(A) Na, H,0O
(B) Mg, H,0O
(C) Mg, dry ether
(D) Na, dry ether
(E) Cu, H,O

Correct Answer: (C) Mg, dry ether

Solution:

Step 1: Concept

Grignard reagents (RM gX) are organometallic compounds.
Step 2: Meaning

They are formed by reacting an alkyl/aryl halide with Magnesium metal.
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Step 3: Analysis

Dry ether is used as a solvent to stabilize the Grignard reagent and prevent reaction with
moisture.

Step 4: Conclusion

Hence, the correct answer is Mg, dry ether.

Final Answer: (C)

Quick Tip: Grignard reagents react violently with water.

35. The compound with the lowest pKa value is

(A) ethanol

(B) phenol

(C) p-nitrophenol
(D) o-cresol

(E) p-cresol

Correct Answer: (C) p-nitrophenol

Solution:

Step 1: Concept

Lower pK, value indicates higher acidity.

Step 2: Meaning

Electron-withdrawing groups (like —NO,) increase the acidity of phenols.

Step 3: Analysis

The nitro group at the para position stabilizes the phenoxide ion through resonance and
inductive effects.

Step 4: Conclusion

Hence, the correct answer is p-nitrophenol.

Final Answer: (C)
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Quick Tip: Acidity: p-nitrophenol > phenol > alcohols.

36. 2-Bromopropane reacts with Mg in dry ether to give a product which on treatment with

HCHO forms an addition product. The addition product on hydrolysis forms

(A) 1-butanol

(B) 2-butanol

(C) 2-propanol

(D) 2-methyl-1-propanol
(E) 2-methyl-2-propanol

Correct Answer: (D) 2-methyl-1-propanol

Solution:

Step 1: Concept

Reaction of Grignard reagent with formaldehyde (HCHO) yields a primary alcohol.

Step 2: Meaning

Isopropyl magnesium bromide + HCHO — Isobutyl alcohol derivative.

Step 3: Analysis

The Grignard reagent is (CH3),CHM gBr. Reacting with HCHO adds one carbon to the chain,
resulting in 2-methyl-1-propanol.

Step 4: Conclusion

Hence, the correct answer is 2-methyl-1-propanol.

Final Answer: (D)

Quick Tip: Grignard + HCHO — Primary Alcohol.

37. Intramolecular hydrogen bond is present in

(A) phenol

(B) o-nitrophenol
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(C) p-nitrophenol
(D) o-cresol

(E) p-cresol

Correct Answer: (B) o-nitrophenol

Solution:

Step 1: Concept

Intramolecular H-bonding occurs within the same molecule.

Step 2: Meaning

It requires a hydrogen donor and acceptor in close proximity.

Step 3: Analysis

In ortho-nitrophenol, the —OH and —NO, groups are adjacent, allowing them to form a
hydrogen bond.

Step 4: Conclusion

Hence, the correct answer is o-nitrophenol.

Final Answer: (B)

Quick Tip: o-nitrophenol is steam volatile due to intramolecular H-bonding.

38. Which of the following undergoes haloform reaction?

(A) Benzophenone

(B) 2, 2-Dimethylpropanal
(C) Methanal

(D) Propanone

(E) Propanal

Correct Answer: (D) Propanone
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Solution:

Step 1: Concept

Haloform reaction requires a methyl ketone (R— CO — CH;) or a secondary alcohol with a
methyl group.

Step 2: Meaning

The reagent used is X,/NaOH.

Step 3: Analysis

Propanone (Acetone, CH; — CO — CH,) contains the required methyl ketone group.

Step 4: Conclusion

Hence, the correct answer is Propanone.

Final Answer: (D)

Quick Tip: Look for the CH;CO— group.

39. Benzaldehyde reacts with HNO;/H,SO, at 273-283 K to give

(A) benzoic acid

(B) m-nitrobenzoic acid
(C) m-nitrobenzaldehyde
(D) o-nitrobenzaldehyde

(E) o-nitrobenzoic acid

Correct Answer: (C) m-nitrobenzaldehyde

Solution:

Step 1: Concept

Nitration of aromatic aldehydes.

Step 2: Meaning

The aldehyde group (—CHO) is a deactivating and meta-directing group.
Step 3: Analysis

Reaction with nitrating mixture introduces a nitro group at the meta position of the ring.
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Step 4: Conclusion

Hence, the correct answer is m-nitrobenzaldehyde.

Final Answer: (C)

Quick Tip: Carbonyl groups are meta-directors.

40. The common name of propanedioic acid is

(A) succinic acid
(B) malonic acid
(C) glutaric acid
(D) oxalic acid

(E) adipic acid

Correct Answer: (B) malonic acid

Solution:

Step 1: Concept

Dicarboxylic acids have specific common names.

Step 2: Meaning

Propanedioic acid has three carbons: HOOC — CH, — COOH.

Step 3: Analysis

Common names follow the order: Oxalic (2C), Malonic (3C), Succinic (4C), Glutaric (5C),
Adipic (6C).

Step 4: Conclusion

Hence, the correct answer is malonic acid.

Final Answer: (B)

Quick Tip: Mnemonic: Oh My Such Good Apple (Oxalic, Malonic, Succinic, Glutaric, Adipic).
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41. An aliphatic amine reacts with Hinsberg’s reagent to give a product insoluble in NaOH.

The amine is

(A) ethanamine

(B) N-methylethanamine
(C) benzenamine

(D) N, N-diethylethanamine
(E) p-toludine

Correct Answer: (B) N-methylethanamine

Solution:

Step 1: Concept

Hinsberg’s reagent (benzenesulfonyl chloride) reacts differently with 1°, 2°, and 3° amines.
Step 2: Meaning

Secondary (2°) amines react to form a sulfonamide that lacks an acidic hydrogen, making it
insoluble in alkali (NaOH).

Step 3: Analysis

N-methylethanamine is a secondary amine. Primary amines (like ethanamine) form products
soluble in NaOH, while tertiary amines do not react.

Step 4: Conclusion

Hence, the correct answer is N-methylethanamine.

Final Answer: (B)

Quick Tip: 1° amine: Soluble in NaOH; 2° amine: Insoluble in NaOH; 3° amine: No reaction.

42. When ethanamide is treated with Br, and NaOH in ethanolic solution we get

(A) ethanamine

(B) bromoethanamide
(C) bromoethane

(D) methanamine

(E) 2-bromoethanamine
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Correct Answer: (D) methanamine

Solution:

Step 1: Concept

This is the Hoffmann Bromamide Degradation reaction.

Step 2: Meaning

An amide reacts with Br, and an alkali to form a primary amine with one fewer carbon atom.
Step 3: Analysis

Ethanamide (CH;CONH,) has 2 carbons. Degradation yields an amine with 1 carbon, which
is methanamine (CH;NH,).

Step 4: Conclusion

Hence, the product is methanamine.

Final Answer: (D)

Quick Tip: Hoffmann Degradation: R— CONH, — R— NH, (Step-down reaction).

43. Benzenamine reacts with ethanoic anhydride to give

(A) benzamide

(B) N-phenylbenzamide
(C) N-phenylethanamide
(D) o-aminoacetophenone

(E) p-ethylbenzamide

Correct Answer: (C) N-phenylethanamide

Solution:

Step 1: Concept

Acylation of aromatic amines.

Step 2: Meaning

Benzenamine (aniline) reacts with ethanoic (acetic) anhydride to introduce an acetyl group

(CH5;CO—) onto the nitrogen.
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Step 3: Analysis

The reaction replaces a hydrogen atom on the —NH, group with an acetyl group, forming
acetanilide, also known as N-phenylethanamide.

Step 4: Conclusion

Hence, the correct answer is N-phenylethanamide.

Final Answer: (C)

Quick Tip: Acylation is often used to protect the amino group in organic synthesis.

44. Glucose reacts with HNO; to give

(A) gluconic acid
(B) saccharic acid
(C) adipic acid
(D) glyceric acid

(E) tartaric acid

Correct Answer: (B) saccharic acid

Solution:

Step 1: Concept

Oxidation of glucose with a strong oxidizing agent like concentrated nitric acid (HNOs).
Step 2: Meaning

Both the aldehyde group and the primary alcohol group of glucose are oxidized.

Step 3: Analysis

Oxidation of the —CHO at C1 and —CH,OH at C6 results in a dicarboxylic acid called saccharic
acid (glucaric acid).

Step 4: Conclusion

Hence, the correct answer is saccharic acid.

Final Answer: (B)

Quick Tip: Bromine water (mild) oxidizes only the aldehyde group to give gluconic acid.
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45. Which of the following is a sulphur containing a-amino acid?

(A) Glutamine
(B) Asparagine
(C) Threonine
(D) Serine

(E) Cysteine

Correct Answer: (E) Cysteine

Solution:

Step 1: Concept

Classification of amino acids based on side-chain composition.

Step 2: Meaning

Some amino acids contain sulfur atoms in their R-groups.

Step 3: Analysis

Cysteine contains a thiol group (—SH), while Methionine (not listed) is the other common
sulfur-containing amino acid.

Step 4: Conclusion

Hence, Cysteine is the correct answer.

Final Answer: (E)

Quick Tip: The two main sulfur-containing amino acids are Cysteine and Methionine.

46. The value of the measurement 14.0 x 10~ + 8.3 x 10> with respect to significant figures is

(A) 8.4x 1073
(B) 8.314x 1073
(C) 2.43x 1073
(D) 8.44x 1073
(E) 8.440x 1073
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Correct Answer: (A) 8.4 x 1073

Solution:

Step 1: Concept

Rules for addition with significant figures and scientific notation.

Step 2: Meaning

Convert both to the same power: 0.14 x 1072 +8.3 x 1072 =8.44 x 107>,

Step 3: Analysis

In addition, the result must have the same number of decimal places as the measurement with
the fewest decimal places. 8.3 x 10~ has one decimal place.

Step 4: Conclusion

Rounding 8.44 x 1072 to one decimal place gives 8.4 x 1072,

Final Answer: (A)

Quick Tip: Align the exponents first before applying addition/subtraction rules.

47. The displacement of a particle moving along x-axis is given as (x = %tz — 12t + 3)m. The

particle will come to rest in

(A) 4s
(B)5s
(C) 16s
(D) 8s
(E) 6

Correct Answer: (D) 8 s

Solution:

Step 1: Concept

Velocity (v) is the first derivative of displacement (x) with respect to time (t).
Step 2: Meaning

"Coming to rest" means the velocity becomes zero (v = 0).
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Step 3: Analysis
v=2 =432 _12¢43)=3(2t)—12=1.5¢—12.

— dr

Setv=0: 1.5t=12=t =12 =8s.
Step 4: Conclusion

Hence, the particle comes to rest at 8 seconds.

Final Answer: (D)

Quick Tip: Rest = v = 0; Acceleration = constant = v = u + at.

48. If the magnitude of the vector P = xi + 0.8 + 0.6k is 2, then the value of x is

(A) V5
(B) 2
© 3
(D) V3
(B) v2

Correct Answer: (D) v3

Solution:

Step 1: Concept

Magnitude of a vector P = Al + Bj + Ck is |P| = v/A> + B2 + C2.

Step 2: Meaning

The sum of squares of the components equals the square of the magnitude.
Step 3: Analysis

x?+(0.8)>+(0.6)> =22 = x2+0.64+0.36 = 4.
x’+1=4=>x2=3=x=+3.

Step 4: Conclusion

Hence, the value of x is /3.

Final Answer: (D)

Quick Tip: For a unit vector, the sum of squares of components is 1.
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49. The linear speed of a stone revolving 5 times in a circle of 4 cm radius in 2 minute is (in

cms™)

ONE;
(B) &
© 3
(D) &
(B) £

Correct Answer: (E)

Solution:

Step 1: Concept

Linear speed (v) = %

Step 2: Meaning

Distance for 5 revolutions = 5 x 27tr. Time = 120 seconds.
Step 3: Analysis

Distance = 5 x 27t x 4 =407 cm.

Speed v = %% = Zcms ™.

Step 4: Conclusion

Hence, the linear speed is 3.

Final Answer: (E)

Quick Tip: Always convert time to seconds for standard speed calculations.

50. When two perpendicular forces 3 N and 4 N act on a body at rest, it is accelerated to 2ms™2.

The mass of the body is

(A) 1.5 kg
(B) 2.5 kg
(C) 3 kg

(D) 3.5 kg
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(E) 2 kg

Correct Answer: (B) 2.5 kg

Solution:

Step 1: Concept

Newton’s Second Law: F,,, = ma.

Step 2: Meaning

Since forces are perpendicular, F,,, = m
Step 3: Analysis

Frpe=+v32+42=4/25=5N.
S5=mx2=>m=2.5Kkg.

Step 4: Conclusion

Hence, the mass of the body is 2.5 kg.

Final Answer: (B)

Quick Tip: Perpendicular vectors always follow the Pythagoras theorem for resultant.

51. A ball falling from a height of 20 m hits a floor and bounces back to a height of 17 m. The

percentage of energy lost by the ball during the impact is

(A) 7.5
(B) 10
(C) 15
D) 5

(E) 20

Correct Answer: (C) 15

Solution:
Step 1: Concept

Gravitational potential energy (U) is given by mgh.

VITEEE 2026 Page 40 of © Collegedunia.com



Step 2: Meaning

The energy lost is the difference between the initial potential energy at 20 m and the final
potential energy at 17 m.

Step 3: Analysis

Initial energy E; = mg(20). Final energy E; = mg(17).

_ Gty _ 20-17 _ 3 _
Percentage loss = —— X100 = 5= x 100 = 35 x 100 = 15%.

2

Step 4: Conclusion

Hence, the percentage of energy lost is 15.

Final Answer: (C)

Quick Tip: Percentage energy loss is directly proportional to the change in height: AR 100.

hinitial

52. A spring of spring constant k is cut into n pieces of equal length. The force constant of any

one of the pieces is

A~
(B) &
(C) nk?
(D) &
(E) nk

Correct Answer: (E) nk

Solution:

Step 1: Concept

The spring constant (k) is inversely proportional to the length (L) of the spring (k o< 1/L).
Step 2: Meaning

If a spring of length L is cut into n equal pieces, each piece has a length of L/n.

Step 3: Analysis

1

/> the new spring constant k' = n x (%) o< nk.

Since k' oc
Step 4: Conclusion

Hence, the force constant of each piece is nk.
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Final Answer: (E)

Quick Tip: Cutting a spring makes it stiffer; therefore, the spring constant increases.

53. When the total external force acting on a moving system is zero, the velocity of the center

of mass

(A) remains constant
(B) becomes zero
(Q) increases

(D) becomes infinity

(E) decreases

Correct Answer: (A) remains constant

Solution:

Step 1: Concept

Newton’s Second Law for a system of particles states F,,, = Ma,,,.

Step 2: Meaning

Acceleration of the center of mass (a.,,) is the rate of change of the velocity of the center of
mass (V.,,)-

Step 3: Analysis

If F,.. =0, then a.,, = 0. When acceleration is zero, the velocity does not change.

Step 4: Conclusion

Hence, the velocity of the center of mass remains constant.

Final Answer: (A)

Quick Tip: Internal forces cannot change the velocity of the center of mass of a system.

54. In a steam engine, the flywheel is used to resist

(A) the slight increase or decrease of the speed of the vehicle

(B) the sudden increase or decrease of the speed of the vehicle
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(C) the sudden stoppage of the vehicle
(D) only the sudden increase of the speed of the vehicle

(E) only the slight decrease of the speed of the vehicle

Correct Answer: (B) the sudden increase or decrease of the speed of the vehicle

Solution:

Step 1: Concept

A flywheel is a mechanical device with a significant moment of inertia used as a storage device
for rotational energy.

Step 2: Meaning

Due to its rotational inertia, it resists changes in rotational speed.

Step 3: Analysis

In engines where power is delivered in pulses, the flywheel smooths out the motion by resisting
sudden fluctuations in speed.

Step 4: Conclusion

Hence, it resists the sudden increase or decrease of speed.

Final Answer: (B)

Quick Tip: Flywheels act as a "reservoir" of energy, keeping the engine running smoothly.

55. When a satellite moves from the farthest stable orbit to the nearest stable orbit towards

the earth, its gravitational potential energy

(A) increases

(B) becomes zero
(C) remains constant
(D) decreases

(E) first increases then decreases

Correct Answer: (D) decreases
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Solution:

Step 1: Concept

Gravitational potential energy (V) is given by —GMT'"

Step 2: Meaning

The potential energy is negative and its magnitude depends inversely on the distance (r) from
the center of the Earth.

Step 3: Analysis

As the satellite moves closer (r decreases), the value of V becomes "more negative," which
means the potential energy decreases.

Step 4: Conclusion

Hence, the gravitational potential energy decreases.

Final Answer: (D)

Quick Tip: Potential energy is always maximum (zero) at infinity and decreases as an object moves

into a gravitational field.

56. Which one is INCORRECT?

(A) Stress is not a vector.

(B) Young’s modulus is applicable only for solids

(C) Compressibility is relevant for solids, liquids and gases
(D) Elastomers have larger Young’s modulus than metals

(E) Tension per unit area is equal to the tensile stress

Correct Answer: (D) Elastomers have larger Young’s modulus than metals

Solution:

Step 1: Concept

Young’s modulus (Y) measures the stiffness of a material.

Step 2: Meaning

Metals are generally very stiff and have very high Young’s modulus values (e.g., Steel ~ 200
GPa).
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Step 3: Analysis

Elastomers (like rubber) are highly flexible and have very low Young’s modulus values compared
to metals. Therefore, statement D is false.

Step 4: Conclusion

Hence, option D is the incorrect statement.

Final Answer: (D)

Quick Tip: Young’s modulus is a property that defines how difficult it is to stretch or compress a

material.

57. Two different syringes having radii in the ratio 1: 5 are applied with same pressure. The

forces acting on these syringes are in the ratio

(A) 5:1
(B) 1:10
(C) 1:25
(D) 25:1
(E) 1:5

Correct Answer: (C) 1:25

Solution:

Step 1: Concept

Pressure (P) is defined as Force (F) divided by Area (A): P = F/A.

Step 2: Meaning

If pressure is the same, then F o< A. For a circular syringe, Area A= mr2.
Step 3: Analysis

F,/F,=A,/A;, = (r/r,)* = (1/5)* = 1/25.

Step 4: Conclusion

Hence, the forces acting are in the ratio 1:25.

Final Answer: (C)
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Quick Tip: Force is proportional to the square of the radius when pressure is constant.

58. Heat supplied to a block of ice at 0°C converts it into steam at 100°C. The curve that

represents this change of state is

(A)
(B)
©
(D)
(E)

Correct Answer: (A)

Solution:

Step 1: Concept

During a change of phase (melting or boiling), the temperature remains constant while heat is
absorbed (Latent Heat).

Step 2: Meaning

The heating curve will show horizontal segments at 0°C (melting) and 100°C (boiling).
Step 3: Analysis

Graph A represents the melting of ice at 0°C (first plateau), the warming of water to 100°C
(sloping line), and the boiling of water at 100°C (second plateau).

Step 4: Conclusion

Hence, option A is the correct representative curve.

Final Answer: (A)

Quick Tip: Horizontal lines in a heating curve always indicate a phase change.

59. If the diatomic molecule is non-rigid, then its molar specific heat capacity at constant

volume is

(A) 3R
(B) ZR
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(© 3R
(D) 3R
(B) 3R

Correct Answer: (B) 2R

Solution:

Step 1: Concept

The molar specific heat at constant volume is C, = %R, where f is the degrees of freedom.
Step 2: Meaning

A "non-rigid" diatomic molecule has 3 translational, 2 rotational, and 2 vibrational degrees of
freedom.

Step 3: Analysis

Total f =3+ 2+ 2= 7. Therefore, C, = %R.

Step 4: Conclusion

Hence, the specific heat capacity is %R.

Final Answer: (B)

Quick Tip: For rigid diatomic molecules, f = 5 and C, = gR. Vibration only counts for non-rigid

molecules.

60. The displacement and acceleration of a particle oscillating simple harmonically are

respectively 3.0 m and 48.0 ms2. The angular frequency of the particle is (in s*)

(A) 6
(B) 3
Q5
(D) 2
(E) 4

Correct Answer: (E) 4
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Solution:

Step 1: Concept

In Simple Harmonic Motion, the magnitude of acceleration is related to displacement by
a= w3x.

Step 2: Meaning

Angular frequency (w) can be found by taking the square root of the ratio of acceleration to
displacement.

Step 3: Analysis

w?=a/x =48.0/3.0 = 16.

w=+vV16=4s571,

Step 4: Conclusion

Hence, the angular frequency is 4.

Final Answer: (E)

Quick Tip: Remember a = —w?x. The negative sign indicates direction; for calculations, use absolute

values.

61. An organ pipe open at both the ends has its fundamental frequency 200 Hz. If one end of

it is closed and the other end is kept open, the frequencies produced by it are

(A) 200 Hz, 400 Hz, 600 Hz, 800 Hz....
(B) 200 Hz, 300 Hz, 400 Hz, 500 Hz....
(C) 100 Hz, 300 Hz, 500 Hz, 700 Hz....
(D) 100 Hz, 200 Hz, 300 Hz, 400 Hz....
(E) 200 Hz, 250 Hz, 300 Hz, 350 Hz....

Correct Answer: (C) 100 Hz, 300 Hz, 500 Hz, 700 Hz....

Solution:
Step 1: Concept
The fundamental frequency of an open pipe is f,,., = 37 and for a closed pipe is f,oseq = 77 -

Step 2: Meaning
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Closing one end of an open pipe halves its fundamental frequency.

Step 3: Analysis

New fundamental frequency = 200/2 = 100 Hz. Closed pipes produce only odd harmonics
(1f,3f,5f...).

Step 4: Conclusion

The frequencies are 100 Hz, 300 Hz, 500 Hz, etc.

Final Answer: (C)

Quick Tip: An open pipe has all harmonics; a closed pipe has only odd harmonics.

62. If the potential difference between two points separated by a distance in a uniform electric

field of 800 NC! is 16 V, then the distance of separation (in cm) is

(A) 2.0
(B) 3.0
(©) 1.5
(D) 2.5
(E) 1.0

Correct Answer: (A) 2.0

Solution:

Step 1: Concept

The relationship between electric field (E), potential difference (V), and distance (d) is V = Ed.
Step 2: Meaning

Distance d = V/E.

Step 3: Analysis

d =16/800 = 0.02 m. To convert to cm: 0.02 x 100 = 2.0 cm.

Step 4: Conclusion

Hence, the distance of separation is 2.0 cm.

Final Answer: (A)
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Quick Tip: Always check if the answer requires meters or centimeters.

63. When filled with a dielectric, the capacitance C of a capacitor changes by 2C. Then the

dielectric constant of the dielectric is

(A)1
(B) 4
Q@5
(D) 3
(E) 2

Correct Answer: (D) 3

Solution:

Step 1: Concept

New capacitance C’' = KC, where K is the dielectric constant.
Step 2: Meaning

The change in capacitance is AC =C'—C = (K —1)C.

Step 3: Analysis

Given change =2C,s02C=(K—1)C=>2=K—1=K =3.
Step 4: Conclusion

The dielectric constant is 3.

Final Answer: (D)

Quick Tip: "Changes by 2C" means the new value is C + 2C = 3C.

64. The drift velocity of electrons in a linear conductor of given length under a potential can

be doubled by

(A) decreasing the potential 4 times
(B) increasing the potential 2 times

(C) decreasing the potential 8 times
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(D) increasing the potential 4 times

(E) decreasing the potential 2 times

Correct Answer: (B) increasing the potential 2 times

Solution:

Step 1: Concept

Drift velocity v; = eTZ—LT, sov; o< V.

Step 2: Meaning

Drift velocity is directly proportional to the applied potential difference.
Step 3: Analysis

To double the velocity, the potential must also be doubled.

Step 4: Conclusion

Increase the potential 2 times.

Final Answer: (B)

Quick Tip: v, is also proportional to current (I = nAev,).

65. When an electric potential of 200 V is maintained between the ends of a conductor, a
current of 3 A flows through it. The amount of heat energy dissipated in the time interval 25 s

is

(A) 3kJ
(B) 22.5kJ
(C)7.5kJ
(D) 6 kJ
(E) 15kJ

Correct Answer: (E) 15 kJ
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Solution:

Step 1: Concept

Heat dissipated H = V It.

Step 2: Meaning

Energy equals voltage times current times time.
Step 3: Analysis

H =200 x 3 x 25 =15000 J.

Step 4: Conclusion

15000 J =15 kJ.

Final Answer: (E)

Quick Tip: 1 kJ= 1000 Joules.

66. In a cyclotron, the frequency of revolution of a charged particle of energy E moving in a
magnetic field is f. If the energy of the charged particle in it is doubled, then the frequency of

revolution of the charged particle is

(A) f
®) L
(C) 2f
(D) £
(E) 4f

Correct Answer: (A) f

Solution:

Step 1: Concept

_ 9B
— 2mm*

Cyclotron frequency f
Step 2: Meaning
The frequency is independent of the velocity and energy of the particle.
Step 3: Analysis

Doubling the energy does not change g, B, or m.
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Step 4: Conclusion

The frequency remains f.

Final Answer: (A)

Quick Tip: Cyclotron frequency depends only on the specific charge (¢g/m) and magnetic field.

67. Among the following magnetic materials, the diamagnetic material is

(A) gadolinium
(B) sodium
(C) bismuth
(D) calcium

(E) iron

Correct Answer: (C) bismuth

Solution:

Step 1: Concept

Diamagnetic materials are weakly repelled by magnetic fields.

Step 2: Meaning

They have paired electrons and no permanent magnetic dipole moment.
Step 3: Analysis

Bismuth, water, and copper are classic examples of diamagnets.

Step 4: Conclusion

Bismuth is the diamagnetic material among the choices.

Final Answer: (C)

Quick Tip: Iron, Cobalt, Nickel are Ferromagnetic; Bismuth is the strongest natural diamagnet.

68. If an emf of 2 V is induced in a coil in 6 s, then the change of flux (in Wb) in the coil during

the time is
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(A) 3
(B) 24
Q6
(D) 18
(E) 12

Correct Answer: (E) 12

Solution:

Step 1: Concept

I
At

Faraday’s Law: e =
Step 2: Meaning
Change in flux A® = e x At.
Step 3: Analysis

AP =2V x6s=12Wb.
Step 4: Conclusion

The change in flux is 12 Wb.

Final Answer: (E)

Quick Tip: Flux is measured in Webers (Wb).

69. If the force due to sun’s radiation on surface area of cm? is about 9 x 10™°N, then the

radiation pressure of the sun’s radiation (in Nm™2) is

(A) 1.8 x107°
(B) 4.5x107°
(C) 3.6 x10°°
(D) 2.45 x 107°
(E) 1.2 x 107

Correct Answer: (B) 4.5 x 107°
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Solution:

Step 1: Concept

Pressure P = F /A.

Step 2: Meaning

Area must be in m?. 1 cm? = 10~* m? (Assumed 2 cm? based on key calculation).

Step 3: Analysis

p= zﬁgj = 4.5 x 107° (Note: PDF transcript shows 9 x 10~° on cm? area; if area is 2 cm?,
pressure is 4.5 x 107>).
Step 4: Conclusion

Based on the answer key, the result is 4.5 x 107°.

Final Answer: (B)

Quick Tip: Radiation pressure is force per unit area.

70. 5 thin lenses each of 20 cm focal length are placed in contact with each other. The net

power of this lens combination is

(A) 5D

(B) 20D
(C) 10D
(D) 25D
(E) 15D

Correct Answer: (D) 25D

Solution:

Step 1: Concept

Power P = 1/f (in meters). For lenses in contact, P,,, =P, + P, + ...+ P,.
Step 2: Meaning

Focal length 20 cm = 0.2 m. Power of one lens =1/0.2 =5 D.

Step 3: Analysis

Net power =5 x 5D =25 D.
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Step 4: Conclusion

The net power is 25 D.

Final Answer: (D)

Quick Tip: Power adds up directly for lenses in contact.

71. In Young’s double slit experiment, monochromatic light of 500 nm falls on the slits
separated by a distance of 2 mm. If the screen is 2 m away from the source, then the fringe

width is

(A) 5 mm

(B) 2.0 mm
(©) 0.5 mm
(D) 2.5 mm
(E) 1.5 mm

Correct Answer: (C) 0.5 mm

Solution:

Step 1: Concept

The fringe width () in Young’s double slit experiment is given by 3 = %D.
Step 2: Meaning
A=500nm=500x10"m,D=2m,andd=2mm=2x 10> m.

Step 3: Analysis

= 00072 — 500 x 106 m = 0.5 x 1073 m = 0.5 mm.

Step 4: Conclusion

Hence, the fringe width is 0.5 mm.

Final Answer: (C)

Quick Tip: Increasing the distance to the screen (D) increases the fringe width.
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72. The work function of a material that has the threshold frequency of 5 x 10*Hz is (h =
6.626 x 10734 Js)

(A) 3.09¢eV
(B) 5.35eV
(C) 4.14eV
(D) 2.07 eV
(E) 1.03eV

Correct Answer: (D) 2.07 eV

Solution:

Step 1: Concept

Work function (¢) = hv,, where v, is the threshold frequency.
Step 2: Meaning

¢ = (6.626 x 1072%) x (5 x 10'*) Joules.

Step 3: Analysis

To convert Joules to eV, divide by 1.6 x 107%%:

_ 6.626x1073*x5x10'* __ 33.13x107%°
¢ = 1.6x10-19 = Tox10m N 2.07 eV.

Step 4: Conclusion

Hence, the work function is 2.07 eV.

Final Answer: (D)

Quick Tip: 1eV=1.6x 107? Joules.

73. The energy of the electron in third excited state of the hydrogen atom is

(A) -0.54 eV
(B) -1.51 eV
(C) -13.6 eV
(D) -3.4 eV

(E) -0.85 eV
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Correct Answer: (E) -0.85 eV

Solution:

Step 1: Concept

Energy in n'" state is E, = =32 eV.

Step 2: Meaning

"Third excited state" means the electron is in the n = 4 energy level.
Step 3: Analysis

E,==230=-1B8—_085ev.

Step 4: Conclusion

Hence, the energy is -0.85 eV.

Final Answer: (E)

Quick Tip: Excited state x >n=x+1.

74. The expected mass of éZC nucleus is (Mass of neutron is 1.00866 u; Mass of proton is

1.00727 u)

(A) 8.0637
(B) 12.0956 u
(C) 6.0478 u
(D) 2.0159
(E) 10.0797 u

Correct Answer: (B) 12.0956 u

Solution:

Step 1: Concept

Expected mass = (Number of protons xm,) + (Number of neutrons xm,,).
Step 2: Meaning

For ;*C: Protons = 6, Neutrons = 12—6 = 6.

Step 3: Analysis
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Expected mass = 6(1.00727) + 6(1.00866) = 6.04362 + 6.05196 = 12.09558 u.
Step 4: Conclusion

Rounding gives 12.0956 u.

Final Answer: (B)

Quick Tip: Expected mass is always slightly greater than the actual nuclear mass due to mass defect.

75. If the voltage applied to a diode having forward bias resistance of 1 Q is changed from 0.6

V to 0.9 V, the change in current in it is

(A) 300 mA
(B) 250 mA
(C) 400 mA
(D) 450 mA
(E) 750 mA

Correct Answer: (A) 300 mA

Solution:

Step 1: Concept

From Ohm’s law, change in current Al = ﬁ—;’.
Step 2: Meaning

AV =09V—-0.6V=0.3V. Resistance R; = 1.
Step 3: Analysis

AI=%=03A.

Step 4: Conclusion

0.3 A=300 mA.

Final Answer: (A)

Quick Tip: 1 A=1000 mA.
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