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Chemistry

What is A in the following reaction? 

  

A) 
B) 

C) 
D) 

The major product of the following reaction is:  
 

A) 

B) 

C) 

D) 

Which one of the following compounds is inactive towards 
reaction?

A) 

B)

C) 

D) 

In the following series of reactions identify the major products A & B

respectively.  
A)

B) 
C)

D) 

The ascending order of relative rate of solvolysis of following
compounds is: 

A) B) 
C) D) 

Which among the following compounds will undergo fastest 
reaction?  

A) 

B) 

C) 

D) 

Choose the halogen which is most reactive towards  reaction in the
given compounds (A, B, C & D).

A) B)

C) D)

SN1

D) < B) < A) < (C) D) < A) < B) < (C)
C) < D) < B) < A) C) < B) < A) < (D)

SN2

SN1

A − BrA);B − I(b);C − Br(b);D − Br(b)A − BrA);B − IA);C − Br(b);D − BrA)

A − BrA);B − IA);C − BrA);D − BrA)A − Br(b);B − IA);C − BrA);D − BrA)
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The following compound on hydrolysis in aqueous acetone will give: 

A) K and L B) Only K
C) L and M D) Only M

Which of the following undergoes nucleophilic substitution exclusively
by  mechanism?

A) Benzyl chloride B) Ethyl chloride
C) Chlorobenzene D) Isopropyl chloride

Reactivity order of halides for dehydrohalogenation is:
A) B)

C) D)

The alkyl halide is converted into an alcohol by:
A) addition B) substitution
C) dehydrohalogenation D) elimination

When chlorine is passed through propene at , which of the
following is formed?

A) PVC B) Allyl chloride
C) Nickel chloride D) 1,2-dichloro ethane

HBr reacts fastest with:
A) 2-methyl propan-1-ol B) 2-methyl propan-2-ol
C) propan-2-ol D) propan-1-ol

Which of the following can be used as the halide component for Friedel-
Crafts reaction?

A) Chlorobenzene B) Bromobenzene
C) Chloroethene D) Isopropyl chloride

In which of the following compounds, the C—Cl bond ionisation shall
give most stable carbonium ion?

A) 

B) 

C) 

D) 

What products are formed when the following compound is treated with

 in the presence of ? 
A) B)

C) D)

Replacement Cl of chlorobenzene to give phenol requires drastic
conditions but chlorine of 2, 4-dinitro chlorobenzene is readily
replaced. This is because:

A)  makes the ring electron rich at
ortho and para-positions

B)  withdraw electrons from meta-
position

C)  donates electrons at meta-
position

D)  withdraw electrons from ortho
para-positions

Given below are two statements: Statement - I: High concentration of
strong nucleophilic reagent with secondary alkyl halides which do not
have bulky substituents will follow  mechanism. Statement - II: A
secondary alkyl halide when treated with a large excess of ethanol
follows  mechanism. In the light of the above statements, choose
the most appropriate answer

A) Statement I is true but Statement II
is false.

B) Statement I is false but Statement II
is true.

C) Both statement I and Statement II
are false.

D) Both statement I and Statement II
are true.

Given below are two statements: Statement-I: Primary alkyl halides
react with strong nucleophiles predominantly through the 
mechanism because steric hindrance around the carbon atom is
minimal. Statement-II: Tertiary alkyl halides react with aqueous ethanol
predominantly through the  mechanism because tertiary
carbocations are highly stable. In the light of the above statements,
choose the most appropriate answer.

A) Both Statement-I and Statement-II
are correct.

B) Both Statement-I and Statement-II
are incorrect.

C) Statement-I is correct but
Statement-II is incorrect.

D) Statement-I is incorrect but
Statement-II is correct.

Which hydrogen in compound (E) is easily replaceable during
bromination reaction in presence of light?

 [Jan. 10,2019(I)]
A) -hydrogen B) -hydrogen
C) -hydrogen D) -hydrogen

In the following monobromination reaction, the number of possible
chiral product(s) is (are) 

Maximum number of isomeric monochloro derivatives which can be
obtained from -tetramethylhexane by chlorination is

SN1

R − F > R − CI > R − Br > R − lR − I > R − Br > R − Cl > R − F

R − I > R − F > R − Cl > R − BrR − F > R − Cl > R − Br > R − I

400∘C

Br2 FeBr3

NO2 NO2

NO2 NO2

/

SN2

SN1

SN2

SN2

CH3(δ) − CH2(γ) − CH(β) = CH2(α)

α γ

δ β

2, 2, 5, 5
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In the following monobromination reaction, the number of possible
chiral product(s) is (are)

In the following monochlorination reaction, the number of possible
chiral product(s) is (are)

Maximum number of isomeric monochloro derivatives which can be
obtained from 3,3-dimethylpentane by chlorination is

Maths

A) B) 

C) D) 

A) B) 
C) D) 

A) B) 

C) D) 

A) B) 
C) D) 

A) B) 
C) D) 

A) B) 
C) D) 

The coefficient of  in the expansion of  is

A) B) 

C) D) 

A) B) 
C) D) 

A) B) 
C) D) 

A) B) 
C) D) 

A) B) 
C) D) 

A) B) 
C) D) 

A) B) 
C) D) 

A) B) 

C) D) 

A) B) 
C) D) 

The coefficient of in   

A) B) 
C) D) 

A) B) 

C) D) 

A) B) 
C) D) 

A) B) 
C) D) 

A) B) 

C) D) 

When  is divided by , then the remainder is __________.

If the sum of the coefficients in the expansion of ,
where ' ' is constant is , then the value of ' ' is ...........

The remainder when  is divided by  is...............

The coefficient of  in the expansion of  is....................

Physics

Determine the current taken from the  supply and the current
through the  resistor....................

CH3CH2CH(CH3)CH3 Products
hν

−→
Br2,(1.0 mole)

CH3CH2CH2CH2CH2CH3 Products.
hν

−→
Cl2,(1.0 mole)

If (1 − x + x2)n = a0 + a1x + a2x
2 + ⋯ + a2nx

2n,  then a0 + a2 + a4 + ⋯ + a2n is equal to

3n + 1

2

3n − 1

2
3,n−1 + 1

2

3,n−1 − 1

2

The total number of terms in the expansion of (x + a)100 + (x − a)100 after simplification will be

202 51

50 None of these

The greatest coefficient in the expansion of (1 + x)10,  is

10!

5!, 6!

10!

(5!)2

10!

5!, 7!

None of these

The coefficient of x10 in the expansion of (1 + x2 − x3)8,  is

476 496

506 528

The number of irrational terms in the expansion of (51/6 + 21/8)
100

 is

96 97

98 99

In the expansion of (1 + x)50,  the sum of the coefficients of odd powers of x is

0 249

250 251

 xnyn {(1 + x)(1 + y)(x + y)}n

n

∑
r=0

nCr
,2

n

∑
r=0

,nCr+2
,2

n

∑
r=0

,nCr+3
,2

n

∑
r=0

nCr
,3

The coefficient of x53 in the following expansion

∑100
m=0

100Cm(x − 3)100−m ⋅ 2m is
100C47

100C53

−100C53 −100C100

The coefficient of a5b6c7 in the expansion of (bc + ca + ab)9 is

100 120

720 1260

In the polynomial (x − 1)(x − 2)(x − 3) ⋯ (x − 100).  The coefficient of x99 is

5050 −5050

100 99

The coefficient of x5 in the expansion of (1 + x2)5(1 + x)4 is

30 60

40 None of these

Last two digit of the number 1994

 is

19 29

39 81

If (1 + 2x + 3x2)10 = a0 + a1x + a2x
2 + ⋯ + a20x

20,  then a1 equals

10 20

210 None of these

The value of (
50C0

1
+

50C2

3
+

50C4

5
+ ⋯ +

50C50

51
) is

250

51

250 − 1

51
250 − 1

50

251 − 1

51

1C1

0C0
+ 2

2C2

1C1
+ 3

3C3

2C2
+ ⋯ + 15

15C15

14C14

 is equal to

100 120

−120 None of these

x6 {(1 + x)6 + (1 + x)7+. . . . . +(1 + x)15}
16C9

16C5 − 6C5
16C6 − 1 None of these

The coefficient of the term independent of x in the expansion of (1 + x

1

3

19

54
17

54

1

4

The coefficient of t24 in the expansion of (1 + t2)12(1 + t12)(1 + t24) is
12C6 + 2 12C5
12C6

12C7

The value of 12 ⋅ nC1 + 32 ⋅ nC3 + 52 ⋅ nC5 + ⋯  is

n(n − 1),n−2 + n ⋅ 2,n−1 n(n − 1),n−2

n(n − 1) ⋅ 2,n−3 None of these

If the coefficient of x7 in (ax2 +
1

bx
)

11

 equal the coefficient of x−7 in

then a and b satisfy the relation

ab = 1 a

b
= 1

a + b = 1 a − b = 1

3232 7

(a2x2 − 6ax + 11)10

a 1024 a

599 13

x6 (1 + x + x2)−3

Coefficient of in x203 in the expansion  (x − 1) (x2 − 2) (x3 − 3)⋯

30 V
6 Ω
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if resistance of each wire in te network is , the equivalent resistance
between points  and  is equal to.

A) B) 
C) D) 

The resistance of hexagon circuit between A and B is.

A) B) 
C) D) 

In the given circuit, each resistor has resistance . The equivalent

resistance between  and  is 
A) B) 
C) D) 

In the circuit shown, the potential difference between points  and 

will be   
A) B) 
C) D) 

The equivalent resistance between points  and  in the circuit shown

is 
A) B) 
C) D) 

In the balanced wheatstone bridge circuit, when the key is pressed,
what will be the change in the reading of the galvanometer?

A) No change B) Increased
C) Decreased D) Zero

In the circuit 

A) Current in wire AF is 1 A B) Current in wire CD is 1 A
C) Current in wire BE is 2 A D) None of the above

A battery of internal resistance  is connected to the network of
resistance as shown. In order to give the maximum power to the
network, the value of  should be

A) B) 
C) D) 

The resistance across AB is     

A) B) 
C) D) 

A wire has a resistance of . It is bent in the form of an equilateral
triangle. The effective resistance between any two corners of the

triangle is 
A) B) 
C) D) 

r

A C

r r/2

2r/3 3r/2

r 0.5r

2r 3r

R

A B

R/4 4R

3/4R 4/3R

C B

(8/9) V (4/3) V

(2/3) V 4 V

A B

4 Ω 6 Ω

10 Ω 8 Ω

4 Ω

R

4
9

 Ω 8
9

 Ω

2 Ω 18 Ω

5
8 R

7
8 R

1R 2R

12 Ω

9 Ω 12 Ω
8
3  Ω 6 Ω
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In the circuit,the current through.

A)  resistor is B)  resistor is 
C)  resistor is D)  resistor is 

The current drawn from the 5V source will be

A) B) 
C) D) 

The equivalent resistance between points M and N is.

A) B) 
C) D) None of the above

Current  in the given circuit is  
A) B) 
C) D) None of these

The current  drawn from the 5 V source will be 

A) 0.33 A B) 0.5 A
C) 0.67 A D) 0.17 A

In the circuit shown, a meter bridge is in its balanced state. The meter
bridge wire has a resistance . The value of unknown
resistance  and the current drawn from the battery of negligible

resistance is 
A) B) 
C) D) 

A wire of resistance  is cut into 4 equal pieces. These 4 pieces are
connected in parallel to form a set. What is the equivalent resistance of
this combination?

A) B) 
C) D) 4R

A wire of resistance 16  is cut into 2 equal pieces. These 2 pieces are
then connected in parallel. This parallel combination is then connected
in series with a resistor of 2 . What is the net resistance of the circuit?

A) 4 B) 6 
C) 18 D) 8 

A uniform metallic wire having total resistance  is bent to form a
square loop ABCD. Hence each side has resistance . A resistor of 
is connected between points  and . A battery of  is connected
across points  and  as shown. Find the current supplied by the

battery. 
A) B) 
C) D) 

A constant voltage of  is maintained between points  and  of
the circuit shown. Between  and  there is a resistor of , between

 and  a resistor of , between  and  a resistor of , and
between  and  a resistor of . Points  and  are connected by an
ideal wire. Find the current through branch CD.

A) B) 0
C) D) 

Five equal resistors, each equal to  are connected then the equivalent
resistance between points A and B is nR, then the value of n is...........

The potential difference between points  and  in the following circuit

diagram will be 

 is a wire of uniform resistance. The galvanometer  shows zero
current when the length  and . The resistance

 is equal to 

A wire with resistance  is bent in the form of a circle. The effective
resistance between the two points on any diameter of the circle is

3 Ω 0.50 A 3 Ω 0.25 A

4 Ω 0.50 A 4 Ω 0.25 A

1 A 0.5 A

0.25 A 2 A

2 Ω 3 Ω

2/3 Ω

I3

5/11A 7/11A

2/11A

I

0.1 Ω/cm
X

6 Ω, 5 A 4 Ω, 0.1 A

4 Ω, 1.0 A 12 Ω, 0.5 A

R

R/16 R/4

R

Ω

Ω

Ω Ω

Ω Ω

8Ω
2Ω 4Ω

B D 4 V
A C

1 A 2 A

4 A 8 A

60 V A B

A C 2Ω
C B 3Ω A D 4Ω

D B 6Ω C D

1.0 A

3.0 A 4.0 A

R

A B

AB G
AC = 20 cm CB = 80 cm

R

12 Ω
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SOLUTIONS

Q1.
Answer: A

Explanation:

This is the Gabriel Phthalimide Synthesis, a method used to prepare pure primary
amines. The phthalimide anion acts as a nucleophile, displacing the bromide to form -
benzylphthalimide, which is then hydrolyzed to release the primary amine.

Q2.

Answer: A
Explanation:

This reaction is a Nucleophilic Aromatic Substitution ( ). The nitro group ( )
is a strong electron-withdrawing group that activates the ring towards nucleophilic
attack, particularly at the positions ortho and para to it. Fluorine is a much better leaving
group than iodine in  mechanisms due to its high electronegativity, which
stabilizes the Meisenheimer complex intermediate.

Q3.
Answer: C
Explanation:

 reactions require the formation of a planar carbocation. In bridgehead halides like
1-chloronorbornane, the rigid bicyclic structure prevents the bridgehead carbon from
achieving the required  planar geometry (Bredt's Rule), making carbocation
formation extremely energetically unfavorable.

Q4.
Answer: B
Explanation:

Bromine is an  director. Due to steric hindrance, the para product is the
major one during sulfonation. Once the sulfonic acid group ( ) is present, it acts
as a meta director, while the bromine remains an  director. The second
bromine will enter the position  to the existing bromine (which is  to the

 group).

Q5.

Answer: B
Explanation:

Solvolysis rates generally follow the stability of the carbocation formed.
Benzhydryl cations C)are highly stabilized by resonance from two phenyl rings.
Secondary cyclic systems A) and B)are generally faster than primary alkyl
systems (D).

Q6.
Answer: C
Explanation:

:  reaction rates are governed by steric hindrance. Primary halides are the least
hindered and therefore react the fastest, while tertiary halides are the most hindered and
react the slowest.

Q7.
Answer: B
Explanation:

: Reactivity in  depends on carbocation stability. Benzylic and allylic
positions are highly reactive. In Compound A, site  is benzylic. In Compound
B, site  is allylic. In Compound C, site  is secondary while  is an
unreactive bridgehead. In Compound D, site  is tertiary

Q8.
Answer: B
Explanation:

The reaction is a hydrolysis in aqueous acetone, which typically proceeds via an 
mechanism for secondary and tertiary halides. The leaving group ( ) departs to form
a secondary carbocation. Although 1,2-hydride or 1,2-methyl shifts could theoretically
occur to form more stable benzylic carbocations (especially the one stabilized by the
electron-donating  group), the specific answer identified for this IIT JEE 2005
problem is that the reaction mainly yields the direct substitution product K.

Q9.
Answer: A
Explanation:
The  reaction proceeds in two steps, where the first and slow step involves the
formation of a carbocation. The stability of this intermediate determines the reaction rate;
benzyl chloride forms a benzylic carbocation ( ) that is highly stabilized by
resonance. While other options form less stable primary or secondary carbocations, aryl
halides like chlorobenzene are generally unreactive in  or  due to the strength
of the carbon-halogen bond.

Q10.
Answer: B

Explanation:
During dehydrohalogenation, the reactivity of the alkyl halide is determined by the bond
dissociation energy of the carbon-halogen (R—X) bond. As the atomic radius of the
halogen increases from fluorine to iodine, the bond dissociation energy decreases.
Consequently, theR—I bond is the weakest and breaks most easily, making alkyl iodides
the most reactive.

Q11.
Answer: B
Explanation:
An alkyl halide can be converted into an alcohol through a reaction with aqueous sodium
hydroxide (NaOH). In this process, the hydroxyl ion ( ) acts as a nucleophile and
replaces the halide ion (X^-) from the alkyl group. This is a classic example of a
nucleophilic substitution reaction.

Q12.
Answer: B
Explanation:

When chlorine gas reacts with propene at a high temperature ( ), substitution
occurs instead of the typical addition reaction across the double bond. Specifically, allylic
substitution takes place, where a hydrogen atom on the methyl group (the allylic
position) is replaced by a chlorine atom to form allyl chloride.

Q13.

Answer: B
Explanation:
The reaction of alcohols with hydrogen halides follows a mechanism that involves the
formation of a carbocation intermediate. The reaction rate depends on the stability of this
carbocation. 2-methylpropan-2-ol is a tertiary ( ) alcohol that forms a stable tertiary
carbocation, allowing it to react with HBr at the fastest speed.

Q14.
Answer: D
Explanation:
In halides like chlorobenzene, bromobenzene, and chloroethene, the lone pair of the
halogen is delocalized with the ring or alkene -bonds. This delocalization gives the
carbon-halogen bond a partial double bond character, making it very strong and difficult
to break. Isopropyl chloride D)does not have this restriction and can easily generate a
carbocation electrophile for the reaction.

Q15.
Answer: C

Explanation:

Stability of carbocations generally follows the order . While t-
butyl chloride forms a very stable  carbocation with nine hyperconjugative structures,
benzyl chloride forms a carbocation that is stabilized by extensive resonance
delocalization throughout the benzene ring. When comparing resonance to
hyperconjugation (no-bond resonance), resonance is generally the preferred stabilizing
effect, making the benzyl carbocation more stable.

Q16.
Answer: C
Explanation:

The methyl group ( ) is an ortho/para-directing group. In -Xylene (1,3-
dimethylbenzene), both methyl groups direct the incoming electrophile to positions 2, 4,
and 6. However, position 2 is located between the two methyl groups and is highly
sterically hindered, making substitution there nearly impossible. Therefore, substitution
occurs predominantly at the less crowded 4 and 6 positions.

Q17.

Answer: D
Explanation:

The nitro group ( ) is a powerful electron-withdrawing group that deactivates the
benzene ring. Because of its electron-withdrawing nature, it creates a partial positive
charge at theortho and para positions relative to itself. This makes the carbon atom
attached to the chlorine more susceptible to nucleophilic attack, allowing for much easier
removal of the chlorine atom.

Q18.
Answer: D

Q19.
Answer: C

N

SNAr −NO2

SNAr

SN1

sp2

ortho/para
−SO3H

ortho/para
ortho meta

−SO3H

SN2

SN1
A)

A) (b) A)
A)

SN1
Cl−

−OMe

SN1

C6H5CH
+
2

SN1 SN2

OH−

400∘C

3∘ > 2∘ > 1∘ > methyl
3∘

−CH3 m

−NO2



Q20.
Answer: B
Explanation:
Bromination in light proceeds via a free-radical mechanism. The ease of hydrogen
replacement depends on the stability of the resulting radical. Abstraction of a -
hydrogen produces an allyl free radical ( ), which is highly
stable due to resonance with the adjacent double bond.

Q21.

Answer: 5
Explanation:

The starting material is enantiomerically pure -2-bromopentane. The reaction
involves free-radical substitution where one hydrogen atom is replaced by one bromine
atom. To find the total number of chiral products, we must evaluate every possible site
for substitution while keeping the configuration at the original chiral center ( ) constant
(unless it is the site of substitution).

Q22.
Answer: 3
Explanation:
The structure of -tetramethylhexane is

 Due to molecular symmetry,
several hydrogen atoms are equivalent. There are only three distinct types of hydrogen
atoms: 1. Hydrogen atoms on the terminal and methyl substituent groups attached to C-
2 and C-5 (all equivalent). 2. Hydrogen atoms on C-3 and C-4 methylene groups
(equivalent). 3. Chlorination at either of these different positions gives distinct
monochloro products. Hence, the maximum number of monochloro derivatives obtained
is .

Q23.
Answer: 4
Explanation:

Monobromination of 2-methylbutane gives several constitutional isomers. Among them,
bromination at suitable positions generates chiral centers. The resulting chiral products
occur as enantiomeric pairs. Total chiral products obtained are four.

Q24.
Answer: 4
Explanation:

Monochlorination of hexane produces several constitutional isomers. Chlorination at C-2
and C-3 creates chiral centers. Each chiral compound exists as a pair of enantiomers.
Hence total chiral products are four.

Q25.
Answer: 4

Explanation:

The structure of 3,3-dimethylpentane is

Due to symmetry, the two ends of the molecule are equivalent. There are three different
positions for chlorination:

1. Terminal methyl groups (C-1 and C-5).
2. Methylene groups (C-2 and C-4).
3. Methyl groups attached directly to C-3.

Chlorination at the methylene carbon (C-2 or C-4) creates a chiral center, producing a
pair of enantiomers. Thus:

One product from terminal methyl substitution.
One product from methyl substitution on C-3 substituent.
Two enantiomers from methylene substitution.

Total isomeric monochloro derivatives = 1 + 1 + 2 = 4.

Q26.
Answer: A

Explanation:
(Provide the same solution given in the document) Let

 The sum of coefficients

of even powers of  is  Now,  and

 Therefore,

 Hence, the

correct answer is 

Q27.
Answer: B
Explanation:

(Provide the same solution given in the document) Using the binomial theorem,

 and  Adding,

 For odd values of ,

 Hence all odd-powered terms vanish. For even values of ,
 Therefore only even values of  remain. The even values of  are

 Number of such values  Hence, the total number of

terms after simplification is 

Q28.
Answer: B
Explanation:

(Provide the same solution given in the document) In the expansion of  the
general coefficient is  For an even positive integer , the greatest binomial

coefficient is  Here , so the greatest coefficient is 

Hence, the greatest coefficient is 

Q29.
Answer: A
Explanation:
(Provide the same solution given in the document) Using the multinomial theorem,

 Let the term  arise by choosing  exactly  times and  exactly
 times. Then  with  The non-negative integer solutions are

 and  Coefficient corresponding to : 

Coefficient corresponding to :  Since  gives a positive

sign, Total coefficient  Hence, the coefficient of  is 

Q30.

Answer: B
Explanation:

(Provide the same solution given in the document) The general term in the expansion of

 is   A term will be

rational only when both exponents are integers. Thus,  must be an integer and

 must be an integer. Hence,  and  Since

,  Let . Then
   So, 

These give the rational terms. Number of rational terms . Total number of terms in
the expansion . Therefore,  Number of irrational terms 

 Hence, the number of irrational terms is 

Q31.
Answer: B
Explanation:

(Provide the same solution given in the document) Let  The sum of

coefficients of odd powers of  is given by  Now,

 and  Therefore,

   Hence, the required sum is

Q32.
Answer: D

Explanation:

(Provide the same solution given in the document) We have
The coefficient of  is obtained by multiplying suitable

terms from the three expansions. Let the term selected from  be  Then
from  take  and from  take  The product
contributes to  and its coefficient is  Summing over all

possible values of , Coefficient of   Hence, 

γ

CH3 − CH ∙ − CH = CH2

(S)

C2

2, 2, 5, 5
CH3 − C(CH3)2 − CH2 − CH2 − C(CH3)2 − CH3

3

CH3 − CH2 − C(CH3)2 − CH2 − CH3

f(x) = (1 − x + x2)n = a0 + a1x + a2x
2 + ⋯ + a2nx

2n

x
f(1) + f(−1)

2
f(1) = (1 − 1 + 1)n = 1

f(−1) = (1 + 1 + 1)n = 3n

a0 + a2 + a4 + ⋯ + a2n =
f(1) + f(−1)

2
=

1 + 3n

2
=

3n + 1

2
3n + 1

2

(x + a)100 =
100

∑
r=0

(100
r )x

100−rar (x − a)100 =
100

∑
r=0

(100
r )x

100−r(−a)r

(x + a)100 + (x − a)100 =
100

∑
r=0

(100
r )x

100−rar (1 + (−1)r) r

1 + (−1)r = 0 r

1 + (−1)r = 2 r r

0, 2, 4, … , 100 =
100

2
+ 1 = 51

51

(1 + x)10

(10
r ) n

( n
n/2) n = 10 (10

5 ) =
10!

5!, 5!
=

10!

(5!)2

10!

(5!)2

(1 + x2 − x3)8 x10 x2 r −x3

s 2r + 3s = 10 r + s ≤ 8

(r, s) = (5, 0) (r, s) = (2, 2) (5, 0)
8!

3!, 5!, 0!
= 56

(2, 2)
8!

4!, 2!, 2!
= 420 (−x3)2

= 56 + 420 = 476 x10 476

(51/6 + 21/8)
100

Tr+1 = (100
r )(51/6)

100−r
(21/8)

r
= (100

r )5
100−r

6 2
r
8

100 − r

6
r

8
r ≡ 100 (mod 6) r ≡ 0 (mod 8)

100 ≡ 4 (mod 6) r ≡ 4 (mod 6), r ≡ 0 (mod 8) r = 8k
8k ≡ 4 (mod 6) ⇒ 2k ≡ 4 (mod 6) ⇒ k ≡ 2 (mod 3) r = 16, 40, 64, 88

= 4
= 100 + 1 = 101 = = 101 − 4

= 97 97

f(x) = (1 + x)50

x
f(1) − f(−1)

2
f(1) = (1 + 1)50 = 250 f(−1) = (1 − 1)50 = 0

Sum of coefficients of odd powers =
250 − 0

2
= 249

249

{(1 + x)(1 + y)(x + y)}n,   xnyn

(1 + x)n nCrxr

(1 + y)n nCry
r (x + y)n nCrx

,n−ry,r

xnyn nCr ⋅ nCr ⋅ nCr = nCr
,3

r xnyn =
n

∑
r=0

nCr
,3

n

∑
r=0

nCr
,3



Q33.
Answer: C
Explanation:
(Provide the same solution given in the document) Using the binomial theorem,

   Now,
 For the term containing , 

 Hence the coefficient of  is  Using

 the coefficient becomes  Therefore, 

Q34.
Answer: D
Explanation:
(Provide the same solution given in the document) In the expansion of 
let  be chosen  times respectively. Then  The powers
of  are  Comparing with  we get  

 Adding all three equations,  which is satisfied since
 Solving,  Therefore the required coefficient is the

multinomial coefficient    Hence, the coefficient of

 is 

Q35.

Answer: D
Explanation:

(Provide the same solution given in the document) Given
 The coefficient of  is obtained by

taking the constant term from exactly one factor and  from the remaining  factors.
Thus the coefficient is  Now,

 Hence the coefficient of  is 

Therefore the value associated with the required coefficient is  

Q36.
Answer: B
Explanation:
(Provide the same solution given in the document) We have

 and 
To obtain the coefficient of , the possible combinations are  and 
Therefore,     Hence, the
coefficient of  is 

Q37.
Answer: A
Explanation:
(Provide the same solution given in the document) To find the last two digits of  we
work modulo . Observe the pattern: 

 
 

 
 

Hence the powers repeat with period . Now,  and 
Therefore,  So the last two digits are 

Q38.
Answer: B
Explanation:
(Provide the same solution given in the document) Given

 To obtain the coefficient of 
in the expansion, we must select the term  from exactly one factor and the constant
term  from each of the remaining  factors. Number of ways to choose the factor
contributing  is  Therefore,    Hence, 

Q39.

Answer: A
Explanation:
(Provide the same solution given in the document) Let

 Consider 

 Integrating from  to ,

 

 Now,  and 

Therefore,  Hence,  Therefore, 

Q40.
Answer: B
Explanation:
(Provide the same solution given in the document) Consider the general term

 Since  and  we get  Therefore the

given sum becomes  Using the formula

 with ,   Hence, 

Q41.
Answer: A
Explanation:

(Provide the same solution given in the document) The coefficient of  in  is
 Therefore, the required coefficient is  Using the identity

 we get  Now using

 Therefore, the coefficient of  is 

Q42.
Answer: C
Explanation:
(Provide the same solution given in the document) Let the general term in

 be 

 For the constant term: From , we require

  Contribution   From , we require

 which is not possible for integral . Hence no contribution. From , we
require   Contribution from the second factor

  Multiplying by , Contribution  Therefore,

   

Hence, 

Q43.
Answer: A
Explanation:
(Provide the same solution given in the document) We need the coefficient of  in

 Now,  The term  can be
obtained in the following ways: 1.  from  and  from the other two factors.
Coefficient  2.  from  and  from . Coefficient

 3. Constant term from ,  from , and  from .
Coefficient  Therefore,   Hence,

Q44.
Answer: D
Explanation:
(Provide the same solution given in the document) Let  Consider

 Differentiating, 
Multiplying by ,  Differentiating again and multiplying
by ,  Adding,

 Let

 Then  Now,

 and for , 

Therefore,   Since this result is not among the

given options, the correct choice is 

Q45.
Answer: A
Explanation:

(Provide the same solution given in the document) For  the general

term is   For the coefficient of

,   Hence the coefficient of  is  Now for

 the general term is 

 For the coefficient of ,  
Hence the coefficient of  is  Since  and the two coefficients
are equal,    Hence, 

∑100
m=0

100Cm(x − 3)100−m2m = ((x − 3) + 2)100 = (x − 1)100

(x − 1)100 = ∑100
r=0

100Crx
100−r(−1)r x53 100 − r = 53

⇒ r = 47 x53 100C47(−1)47 = −100C47

100C47 = 100C53 −100C53 −100C53

(bc + ca + ab)9

bc,  ca,  ab x,  y,  z x + y + z = 9
a,  b,  c ay+zbx+zcx+y a5b6c7 y + z = 5 x + z = 6

x + y = 7 2(x + y + z) = 18
x + y + z = 9 x = 4,  y = 3,  z = 2

9!

4!, 3!, 2!
=

362880

24 × 6 × 2
= 1260

a5b6c7 1260

P(x) = (x − 1)(x − 2)(x − 3) ⋯ (x − 100) x99

x 99
−(1 + 2 + 3 + ⋯ + 100)

1 + 2 + 3 + ⋯ + 100 =
100 ⋅ 101

2
= 5050 x99 −5050

99

(1 + x2)5 = (1 + 5x2 + 10x4 + ⋯) (1 + x)4 = (1 + 4x + 6x2 + 4x3 + x4)
x5 x2 ⋅ x3 x4 ⋅ x

Coefficient of x5 = 5 × 4 + 10 × 4 = 20 + 40 = 60

x5 60

1994

100 191 ≡ 19 (mod 100)

192 = 361 ≡ 61 (mod 100) 193 ≡ 61 × 19 = 1159 ≡ 59 (mod 100)
194 ≡ 59 × 19 = 1121 ≡ 21 (mod 100) 195 ≡ 21 × 19 = 399 ≡ 99 (mod 100)
196 ≡ 99 × 19 = 1881 ≡ 81 (mod 100)

197 ≡ 81 × 19 = 1539 ≡ 39 (mod 100) 198 ≡ 39 × 19 = 741 ≡ 41 (mod 100)
199 ≡ 41 × 19 = 779 ≡ 79 (mod 100) 1910 ≡ 79 × 19 = 1501 ≡ 1 (mod 100)

10 94 = 6561 6561 ≡ 1 (mod 10)

196561 ≡ 191 (mod 100) 19

(1 + 2x + 3x2)10 = a0 + a1x + a2x
2 + ⋯ + a20x

20 x

2x
1 9

2x 10C1 = 10 a1 = 10C1 ⋅ 2 = 10 × 2 = 20 20

S =
50C0

1
+

50C2

3
+

50C4

5
+ ⋯ +

50C50

51
(1 + x)50 + (1 − x)50

= 2 (50C0 + 50C2x
2 + 50C4x

4 + ⋯ + 50C50x
50) 0 1

∫ 1

0
[(1 + x)50 + (1 − x)50]dx = 2(

50C0

1
+

50C2

3
+

50C4

5
+ ⋯ +

50C50

51
)

= 2S ∫ 1

0
(1 + x)50dx =

(1 + x)51

51

1

0
=

251 − 1

51∣ ∫ 1

0
(1 − x)50dx =

1

51

2S =
251 − 1

51
+

1

51
=

251

51
S =

250

51

250

51

r ⋅
rCr

r−1Cr−1

rCr = 1 r−1Cr−1 = 1 r ⋅
rCr

r−1Cr−1
= r

1 + 2 + 3 + ⋯ + 15

1 + 2 + 3 + ⋯ + n =
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2
n = 15 S =
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2
= 120 120

x6 (1 + x)r
rC6

6C6 + 7C6 + ⋯ + 15C6
m

∑
r=n

rCn = m+1Cn+1
6C6 + 7C6 + ⋯ + 15C6 = 16C7

16C7 = 16C9 x6 16C9

( 3

2
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1

3x
)

9

Tr+1 = 9Cr(
3

2
x2)

9−r

(−
1

3x
)

r

= 9Cr(
3

2
)

9−r

(−
1

3
)

r

x18−3r 1

18 − 3r = 0 ⇒ r = 6 = 9C6(
3

2
)

3

( 1

3
)

6

=
7

18
x

18 − 3r = −1 r 2x3

18 − 3r = −3 ⇒ r = 7

= 9C7(
3

2
)

2

(−
1

3
)

7

= −
1

27
2 = −

2

27

Coefficient of the term independent of x =
7

18
−

2

27
=

21 − 4

54
=

17

54
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54

t24

(1 + t2)12(1 + t12)(1 + t24) (1 + t2)12 = ∑12
r=0

12Crt
2r t24

t24 (1 + t2)12 1
= 12C12 = 1 t12 (1 + t2)12 t12 (1 + t12)

= 12C6 (1 + t2)12 1 (1 + t12) t24 (1 + t24)
= 1 Coefficient of t24 = 1 + 12C6 + 1 = 12C6 + 2

12C6 + 2

S = ∑r odd r
2, nCr

(1 + x)n = ∑n
r=0

nCrxr n(1 + x)n−1 = ∑n
r=1 r, nCrxr−1

x ∑n
r=0 r, nCrx

r = nx(1 + x)n−1

x ∑n
r=0 r(r − 1), nCrx

r = n(n − 1)x2(1 + x)n−2

∑n
r=0 r

2, nCrx
r = n(n − 1)x2(1 + x)n−2 + nx(1 + x)n−1

F(x) = ∑n
r=0 r

2, nCrxr S =
F(1) − F(−1)

2
F(1) = n(n − 1)2n−2 + n2n−1 = n(n + 1)2n−2 n > 2 F(−1) = 0

S =
n(n + 1)2n−2

2
= n(n + 1)2n−3

None of these

(ax2 +
1

bx
)

11

Tr+1 = 11Cr(ax
2)11−r( 1

bx
)

r

= 11Cra
11−rb−rx22−3r

x7 22 − 3r = 7 ⇒ r = 5 x7 11C5a
6b−5

(ax −
1

bx2
)

11

Tr+1 = 11Cr(ax)11−r(−
1

bx2
)

r

= 11Cr(−1)ra11−rb−rx11−3r x−7 11 − 3r = −7 ⇒ r = 6
x−7 11C6a5b−6 11C5 = 11C6

11C5a
6b−5 = 11C6a

5b−6 ⇒ a6b−5 = a5b−6 ⇒ ab = 1 ab = 1



Q46.
Answer: 4
Explanation:

(Provide the same solution given in the document) Since ,
 Now,  
 The powers repeat every . Since ,

. Hence, the remainder is .

Q47.
Answer: 3
Explanation:

(Provide the same solution given in the document) The sum of the coefficients of a

polynomial is obtained by putting . So,  Since,
 Therefore,   

 Hence, the value of  is .

Q48.
Answer: 8
Explanation:

(Provide the same solution given in the document) Consider the powers of  modulo :
  

 The powers repeat every . Since , we get
. Hence, the remainder is .

Q49.

Answer: 3
Explanation:

(Provide the same solution given in the document) 
Therefore,  Now,

 and  The
coefficient of  is obtained from  Hence, the coefficient
of  is .

Q50.

Answer: 4
Explanation:

(Provide the same solution given in the document) Let
 The highest power of  in the

expansion is  To obtain the coefficient of ,
the degree must be reduced by  This reduction can be achieved only by
choosing the constant term from the factor  and the highest degree terms from
all other factors. Therefore, the coefficient of  is  Hence,  and the sum
of the digits of  is  According to the document, the correct answer is .

Q51.

Answer: 1.7

Explanation:

As a first step to the solution, let us reduce the parallel combination of  and  into
a single resistance. The parallel combination is . Now, the circuit reduces to
three resistors, each , in series to a  supply.

Q52.
Answer: C
Explanation:

Between points  and , there are two paths:

Path :

Resistance 

Path :

Resistance 

Thus, the resistances  and  are connected in parallel between  and .

Therefore,

Hence,

Therefore, the equivalent resistance between  and  is

Q53.
Answer: B
Explanation:

(Provide the same solution given in the document): From Fig. 14.59 (a) it is evident that
the potential difference between points a, b, and c is zero. The equivalent circuit is as
shown in Fig. 14.59 (b).  Hence,

 (Note: The provided solution text in the document

concludes with  as the correct option, which corresponds to the parallel combination
of the two branches).

Q54.
Answer: A
Explanation:

The four outer sides of the diamond are plain conducting wires. Hence all four corner
points are at the same potential and are electrically connected.

Therefore, the four resistors connected from the central point  to the four corners are
effectively connected between the same two nodes  and .

Thus, four equal resistors of resistance  are connected in parallel.

Hence,

Therefore,

Hence the equivalent resistance between  and  is

.

Q55.
Answer: B

Explanation:

(As given in the document ):  (  is current in each branch)

32 ≡ 4 (mod 7)
3232 ≡ 432 (mod 7) 41 ≡ 4 (mod 7) 42 ≡ 16 ≡ 2 (mod 7)
43 ≡ 8 ≡ 1 (mod 7) 3 32 ≡ 2 (mod 3)
432 ≡ 42 ≡ 2 (mod 7) 2

x = 1 (a2 − 6a + 11)10
= 1024

1024 = 210 a2 − 6a + 11 = 2 ⇒ a2 − 6a + 9 = 0 ⇒ (a − 3)2 = 0
⇒ a = 3 a 3

5 13
51 ≡ 5 (mod 13) 52 ≡ 25 ≡ 12 (mod 13) 53 ≡ 60 ≡ 8 (mod 13)
54 ≡ 40 ≡ 1 (mod 13) 4 99 ≡ 3 (mod 4)
599 ≡ 53 ≡ 8 (mod 13) 8

(1 + x + x2) = (1 − x3)(1 − x)−1

(1 + x + x2)−3 = (1 − x)3(1 − x3)−3

(1 − x)3 = 1 − 3x + 3x2 − x3 (1 − x3)−3 = 1 + 3x3 + 6x6 + ⋯
x6 1 ⋅ 6 + (−x3) ⋅ 3 = 6 − 3 = 3

x6 3

P(x) = (x − 1) (x2 − 2) (x3 − 3)⋯ (x20 − 20) x

1 + 2 + 3 + ⋯ + 20 = 20×21
2 = 210 x203

210 − 203 = 7
(x7 − 7)
x203 −7 K = −7

K 7 4

6 Ω 3 Ω
6×3
6+3

Ω = 2Ω

2 Ω 30 V

A C

1
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= r

2
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= r + r = 2r

r 2r A C

1
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1

r
+
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=
2 + 1
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=
3

2r

RAC =
2r

3
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2r

3
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2r+2r = r

rAB =
(r+r)×(r+r)

(r+r)+(r+r)
= 2r×2r

2r+2r
= r

0.5r

A

A B

R

1

RAB

=
1

R
+

1

R
+

1

R
+

1

R

=
4

R

RAB =
R

4

A B

R

4

I = V
Re

= 2
15

 A I

VC − VB = 4
3  V



Q56.
Answer: C
Explanation:

(As given in the document, page 46): As a first step to solution, let us reduce the parallel
combination of 6  and 3  into a single resistance. The parallel combination

. Now the circuit reduces to three resistors, each 2 , in series to a 30
V supply. The circuit reduces as two resistors in series i.e.,  (Note:
This text pertains to question 8, for question 9 the document states: "The left block is
equivalent to 15  and 25  in parallel: . The right block is equivalent to
10  and 20  in parallel: .").

Q57.

Answer: A
Explanation:

(As given in the document, page 44): Under balanced condition . Here
resistances are in same proportion. Hence, there will not be any deflection in
galvanometer on pressing the key. It remains same.

Q58.
Answer: D
Explanation:

(As given in the document, page 44): By KVL in loop 1  (This is a
simplified representation of the solution steps found in the document). Specifically, the
solution states: "By KVL in loop 1 ".

Q59.
Answer: C

Explanation:

(Based on the principle described in the document): According to the Maximum Power
Transfer Theorem, for a battery with internal resistance  to deliver maximum power to
an external network, the equivalent resistance of the network ( ) must be equal to the
internal resistance of the battery ( ). Given , we set . From the circuit
analysis of the network, . Equating the two: .

Q60.
Answer: A

Explanation:

(Provided in the document): The circuit can be rearranged. Now  and  are parallel.

Q61.
Answer: C
Explanation:

The wire is bent into an equilateral triangle, so each of the three sides has a resistance
of . When measuring the resistance between any two corners, one side
(resistance ) is in parallel with the series combination of the other two sides
(resistance ). The equivalent resistance  is calculated using the
parallel resistance formula.

Q62.

Answer: D
Explanation:

To solve this circuit, we perform nodal analysis. The circuit consists of three parallel
vertical branches (containing , , and  respectively) connected via resistors in
the top branch ( , , ). The entire network is powered by a  source. The
total equivalent resistance of the network is calculated by considering the series and
parallel combinations. Applying Kirchhoff's laws allows us to find the current through the
specific  branch, which results in .

Q63.
Answer: B
Explanation:

(Provided in the document): The circuit is a balanced Wheatstone bridge because the
ratio of resistances is equal ( ). The equivalent resistance is calculated by
combining the parallel branches:  and . The total current is then
found using Ohm's Law.

Q64.
Answer: C
Explanation:

(As per document page 45): The solution provided for this question is:

Q65.
Answer: A
Explanation:

(As per document page 45): Applying Kirchhoff’s law, 

Q66.
Answer: B
Explanation:

(As per provided document): . Thus, it is a balanced Wheatstone bridge.
Hence, no current flows through the central resistor.

 

Q67.
Answer: C
Explanation:

(Provided in the document): Resistance of the part   and
 In balanced condition,  Equivalent

resistance  so current drawn from battery  The correct option is
(C)

Q68.
Answer: A

Explanation:
When a wire of resistance  is cut into  equal pieces, the resistance of each piece
becomes . When these  pieces are connected in parallel, the equivalent
resistance is . Here 

Q69.
Answer: B
Explanation:
First, calculate the resistance of the two pieces. When connected in parallel, their
equivalent resistance is . Finally, add the series resistor of 2 .

Q70.
Answer: B
Explanation:

The square loop is symmetric about diagonal AC. Therefore points  and  are at the
same potential, so no current flows through the resistor connected between  and .
The circuit reduces to two equal paths between  and  in parallel.

Q71.
Answer: B

Explanation:

Since  and  are connected by an ideal wire, they are at the same potential. The left-
side resistors are in parallel and the right-side resistors are in parallel. After finding the
common node potential, currents in each branch are calculated. Using Kirchhoff's
Current Law at the junction gives the current through branch CD.

Ω Ω
= 6×3

6+3 Ω = 2 Ω Ω

9.4 + 6.7 = 16.1 Ω

Ω Ω 25×15
25+15 = 9.4 Ω

Ω Ω 10×20
10+20
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P
Q = R

S

2 − 4 − 8(2) = 0

2 − 4 − 8(2) = 0 ⇒ i = 0

r

Req

r r = 4 Ω Req = 4 Ω
Req = 2R 2R = 4 Ω ⟹ R = 2 Ω

2R R
1

RAB
= 1

R+ 2R
3

+ 1
R = 3

5R + 1
R ∴ RAB = 5

8 R

12 Ω/3 = 4 Ω
4 Ω
4 Ω + 4 Ω = 8 Ω Req

8 Ω 8 Ω 4 Ω
3 Ω 2 Ω 2 Ω 9 V

4 Ω 0.25 A
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(10 + 20) Ω (5 + 10) Ω
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1
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1+1 + 1

1+1

= 1
1
2 + 1

2 + 1
2
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I3 = 5/11A
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20 = 5

10

Req =
(10+20)×(5+10)

10+20+5+10 = 30×15
45 = 10 Ω I = V
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= 5

10 = 0.5 A

AC RAC = 0.1 × 40 = 4 Ω

RCB = 0.1 × 60 = 6 Ω 6
X = 4

6 ⇒ X = 4 Ω

Req = 5 Ω i = 5
5 = 1 A

R n

R′ = R/n n

Req = R′/n = R/n2 n = 4

R′/2 Ω

B D

B D
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Q72.
Answer: 1
Explanation:

Let the three resistors in the middle branch be connected in series between  and .
The upper resistor connects  to the junction between the second and third resistors,
while the lower resistor connects the junction between the first and second resistors to

.

Since all resistors have the same resistance , the circuit is symmetrical about its
center. Therefore, the potentials at the two intermediate junctions are equal.

Hence, no current flows through the middle resistor. The circuit reduces to two branches
in parallel:

Upper branch resistance:

Lower branch resistance:

Therefore,

Hence the equivalent resistance between  and  is

.

Q73.
Answer: 4

Explanation:

The diagonal branch contains a  cell connected between the top-left and bottom-
right corners. The outer rectangular path contains six resistors of  each.

Between the two terminals of the cell, there are two identical paths:

Top-left  top-right  bottom-right

and

Top-left  bottom-left  bottom-right

Each path has resistance

Hence the two  branches are in parallel.

Equivalent resistance across the cell:

Current supplied by the cell:

Since the two branches are identical, current divides equally:

Potential drop across each  resistor:

From the top-left corner to point , there are two resistors, so the potential drop is

From the top-left corner to point , there is one resistor, so the potential drop is

Therefore,

Hence the potential difference between  and  is

.

Q74.
Answer: 20

Explanation:

By balanced wheatstone bridge 

Q75.
Answer: 3
Explanation:

The wire has total resistance  and is bent into a circle.

The two points on a diameter divide the circle into two equal semicircles.

Resistance of each semicircle

These two  resistances are connected in parallel.

Hence,

Therefore, the effective resistance is .
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