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Question: Escape velocity on earth is ve= \/ZgR . A planet of half the radius of earth
Ve

will density equal to that of earth, the escape speed shall be /N then N is

Answer: (N =2)

Gh

Question: Find dimensions of V C°
Options:

(a) ML*T!

(b) MPLOT"

(c) M°LT"!

(d) MPL°T"!

Answer: (b)

Question: Velocity versus time graph Find magnitude of acceleration of the particle at t
=5 sec

Vo,

Options:

(a) uy/10

(b) uy20

(c) uy/5

(d) uy4
Answer: (b)

Question: 8 Hg drops coalesce to form a new drop. Ratio of final surface energy of
simple drop to total surface energy of 8 drops is

Options:

(a) 1/4

(b) 1/8

(c) 12

(d)1

Answer: (¢)
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Question: In circuit below, find voltage across capacitor in steady state

20
W

—

2 uf 4 Q)
— —w—
2y 6Q

Options:

(a) 1V
(b)0.5V
(c)32V

(d) 4V
Answer: (b)

Question: A particle of mass m moves from height 2R above earth surface to surface of
earth. Find change in P.E. (R is radius of earth)

Options:

(@ 3 R
—GMm

(b) 3R
GMm

) R
GMm

d 4R

Answer: (a)

Question: Magnetic field B = (2t> + 2t + 4) T is passing perpendicularly through a coil
of radius r = 20 cm. Resistance of the coil is R =10 Q. Find current through the coil at t
= 3 sec.

Options:

(a)1=8 T x 107 A

(b)1=3.2 rx 102 A

©)1=72xx10% A
(d)1=5.6 tx 102 A
Answer: (d)

Question: Two concave lens are placed at separation of 15 cm, find final image of object
0.



«—15 em—o® 15cm .

Sy
-
-

f=-10cm f=-15cm
Options:
35
(a) 2 cm from L, & virtual
17
(b) 2 cmfromL, & real
34
(¢) 4 cm from L, & virtual
17
(d 2 cmfromL, & real
Answer: (¢)

Question: Which of the following objects given in options can reach maximum height in
situation shown in figure below : (given that there is no slipping)

Options:

(a) Solid cylinder
(b) Solid sphere
(c) Disc

(d) Ring
Answer: (d)

Question: An ideal gas undergoes process whose equation is PT3 = constant what would
be polytropic constant for this

Options:

(a) 1/2

(b) 3/4

(c)2/3

(d) 0.4

Answer: (b)

Question:Assertion (A): EM wave exert pressure on surface on which it falls.



Reason (R): Rest mass of photons is zero.

Options:

(a) Both A & R are correct & R is correct explanation of A

(b) Both A & R are correct but R is not correct explanation of A
(c) A is correct but R is false

(d) A is false but R is correct

Answer: (b)

Question:An electron is moving with sped 0.8c in a medium. de-Broglie wavelength of
electron in medium is (c is speed of tight)

Options:

(a) 1.54 x 10" m

(b) 3x 10 m

(¢) 2.34x 10*" m

(d)3.5x10% m

Answer: (b)

Question:If velocity of a particle is decreased by 20% then new de-Broglie wavelength is
adg, where 2, is initial wavelength.
Find the value of o

Options:
(@) a=1.50
(b)a=0.5
() a=1.25
(d) a=0.75
Answer: (c¢)

Question: A block of mass 1 kg rests on an inclined plane. If whole system is moving
with velocity 4 m/s (upward). Calculate the work done by friction in t =2 sec.

1 kg

v=4m/s

Options:

(a) Aw = 40 sin20
(b) Aw = 80 sin’0
(c) Aw = 80 sin20
(d) Aw = 40 sin’0
Answer: (b)
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Question: A uniformly angular accelerated wheel travels 0, in the first 2 seconds and 0,

0

in next 0, seconds. Initial angular speed is zero then 91
Options:

(a) 4

(b) 3

©S5

(VY

Answer: (b)

Question:If a cell is connected to 20  resistance then current is circuit is 0.25A. But if
resistance of 2 Q is connected across the cell then current is 2 A. Find internal resistance
of the cell.

Options:

4
(@ 7

2

— {2
®») 3
(©1Q

d2Q
Answer: (a)

Question:Consider (C'’ Nuclei

Given m, = 1.007276 amu; m, = 1.008664 amu. Find binding energy for nucleon.
(in MeV/nucleon)

Options:

(a) 7.42

(b) 104

(c) 2.20

(d)12.3

Answer: (a)

Question:Spatial magnetic field is given as B = B, e, where r is distance from hinged
end of the rod of length L. Emf induced across ends of rod for angular velocity of o is

._\ ® 8

Options:

1 e—)\t
(.UBD (— — )
(a) AZ AZ




Answer: (¢)
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Question: Given below are two statements:

Statement I: Glucose is found to exist in two different anomeric forms a and .
Statement II: In open chain structure, C;, C., Cs of glucose & fructose both have same
orientation.

Options:

(a) Both statement I and statement II are correct

(b) Statement I is correct but statement II is incorrect

(c) Statement I is incorrect but statement II is correct

(d) Both statement I and statement II are incorrect

Answer: (a)

Solution: (a) Both statement I and statement II are correct

Question: Given below are two statements:

Statement I: The shape of ICl; is square planar
Statement II: The shape of CIBr, is pyramidal

Options:

(a) Both statement I and statement II are correct

(b) Statement I is correct but statement II is incorrect

(c) Statement I is incorrect but statement II is correct

(d) Both statement I and statement II are incorrect

Answer: (d)

Solution: (d) Both statement I and statement II are incorrect

Question: Consider the following equilibrium-
2AB= A, + B,
If equilibrium pressure is P and degree of dissociation is a, then K is
Options:
2
(a) —

4(1-)’
2

Answer: (a)
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Question: Which compound have total molecular mass of 72 with three primary
carbons.

Options:

(a) n-pentane

(b) 2, 2-Dimethylbutane

(c) 2, 2-Dimethylbutane

(d) 2-methylbutane

Answer: (d)

Solution: (d) 2-methylbutane

Solution: (a)

Question: The order of acidic strength in following compounds is:
A. Phenol

B. p-nitrophenol

C. Ethanol

D. p-methoxyphenol
Options:

(@dB>A>D>C
(b)C>B>A>D
(c)B>D>A>C
(d)B>A>C>D

Answer: (a)

Solution: (a) B>A>D>C

Question: Consider the following electrochemical cell
Zn |Zn* (aq) |Ag" (aq) | Ag
am
The E,, was found to be 1.6 V.
The value of log[Ag'] is

GivenE’ ,, =—0.76V,E°, =— 0.8V
VAVAD Ag /Ag

Options:

(a) 173

(b)2/3

(c)3/2

(d)4/3

Answer: (b)
Solution: (b) 2/3

Question: An aqueous solution of a compound ‘X’ is acidified with H-SO. and SO: is
passed through it, turning the solution green. The compound ‘X’ is:

Options:

(a) KMnO.

(b) Pb(CH:COO):

(C) K:Cr:20r

(d) Fez(SO4)3

Answer: (¢)

Solution: (c) K:Cr:0
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Question: Consider the following sequence of reactions and determine the final major
product(C)is__

_ +

OH/H,0 H30 I.Red P/Cl

3
CH3CH2CN_)warm A4- B_)II. HZO

2C
Options:

(a) CH;CH,CONHCI

(b) CH;CHCICOOH

(c) CH;CONH,

(d) CH;CH,COCIl

Answer: (b)

Solution: (b) CH;CHCICOOH

Question: Choose the incorrect statement about tertiary structure of protein.
Options:

(a) Fibrous and globular are types of tertiary structures of protein

(b) It represents the overall folding of the polypeptide chain

(c) Disulphide linkage and hydrogen bonds stabilise the tertiary structure

(d) During denaturation, tertiary structure remains intact

Answer: (d)

Solution: (d) During denaturation, tertiary structure remains intact

Question: Statement I: When Aluminium reacts with NaOH, [AI(OH)s]* is formed.
Statement II: Shape of C10,, ClO; and ClO, are bent, pyramidal and tetrahedral
respectively.

Options:

(a) Both statement I and statement II correct

(b) Statement I is correct and statement II is incorrect

(c) Statement I is incorrect and statement II is correct

(d) Both statement I and statement II are incorrect

Answer: (¢)

Solution: (c) Statement I is incorrect and statement II is correct

Question: Decreasing order of stability in the following compounds is

FEapeY:

(A) (D)

Options:

(@)A>B>C>D

(b)) B>C>A>D
(c)D>C>B>A
(d)A>C>B>D
Answer: (b)

Solution: (b)) B>C>A>D
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Question: If the bond length of molecule AB is R, By AB, while radii of A and B are
R,R, and RgR; respectively, then which of the following relation is correct?
(X4>Xp)(Xs>Xp

Options:

(@) Rap = (Ry T Rp)

(b) Rag > (Ry + Rp)

(©) Rag < (Ryt+ Rp)

(d) Rap + Ry =Ry

Answer: (¢)

Solution: (¢) R,z < (R,+ Rp)

Question: For a certain reaction a graph between half life (t,;;) and initial concentration
of reactant is given
The value of x is

T X
typ 260y
{in min.)

___—25x10"
Initial conc. of reactant

1.25x 10"

Options:

(a) 150 min
(b) 125 min
(c) 520 min
(d) 260 min
Answer: (¢)
Solution:

Question: 20 g of haemoglobin is present in 1 litre solution at 300 K. The osmotic
pressure was found to be 80 mm of Hg.

The molar mass of haemoglobin is (approximately):

Options:

(a) 4424 g/mol

(b) 4674 g/mol

(c) 4576 g/mol

(d) 4722 g/mol

Answer: (b)

Solution: (b) 4674 g/mol

Question: Consider the following statements:

Statement I: When value of azimuthal quantum number (1) for subshells is same, then
higher the value of principal quantum number (n), higher is the energy.

Statement II: Energy of 4s subshell is greater than 3d subshell.

Options:

(a) Both statement I and statement II are correct

(b) Statement I is correct but statement II is incorrect

(c) Statement I is incorrect but statement II is correct

(d) Both statement I and statement II are incorrect
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Answer: (b)
Solution: (b) Statement I is correct but statement II is incorrect

Question: Which set among the following has the same character of oxides
Options:

(a) AlL,O; and V,0;

(b) Cr,0; and NO

(c) CO and N,O

(d) SnO and N,O5

Answer: (¢)

Solution: (¢) CO and N,0

Question: Consider the following cases in octahedral complexes:
d? (low spin)

d’ (low spin)

d’ (high spin)

d’ (low spin)

Sum of total number of unpaired electrons present is

Options:

Answer: (7)

Solution:

Question: 20 g of pure zinc reacts with 50 mL of H-SO: solution whose purity is 50%.
Density of H-SO: solution is 1.3 g/mL.

The volume of H: gas liberated at STP (in litres) is .

(Consider volume of 1 mol of gas at STP = 22.4 litre)

(Atomic mass: Zn=65,H=1,S =32, 0 =16)

Options:

Answer: (7)

Solution:

Question: Consider the reaction sequence:
R-MgX+H,0 - R-H
1.4 dm®/g at STP.
R-H+I,—>R-1
(leq.)
2R—1+ Na—» R —R
ether

Find molar mass or R - R in g/mol.
Options:

Answer: (30)

Solution:
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2 2 .
uestion: The coefficient of x in the binomial expansion of | 2x + L is
p p

Options:

(a) 3260

(b) 3360

(c) 1760

(d) 1890
Answer: (b)
Solution:

1. Write the general term

The general term T, ; in the expansion of (a + b)" is given by (") a'y.
r

For our expression:
. a=72x*
« b= l = x_l
p
« n=10

Tr—|—] - (10) (2x2)10—r(x—1)r
r

Ty = (lf) @101 (2. )

T = (10) 107 203
r



2. Solveforr

We need the coefficient of x2, so we set the exponent of x equal to 2:

20-3r=2

3. Calculate the coefficient

Substitute r = 6 back into the coefficient part of the general term:

Coefficient = ( 16(}) .pl0-6

Coefficient = (10) .4
4

First, calculate (lf)

10 1I0x9x8x7
= ——— =210
(4) 4x3x2x1

Now, multiply by 2% (which is 16):

Coefhicient = 210 x 16 = 3360

Question: If it is given that probability of A, becoming captain of the team is 0.8 and B
becomes captain is 0.4. If A becomes captain the chance of winning the match by the
team is 0.6 and when B becomes captain then chance of team winning the match is 0.7.
Then the probability that team wins the match is

Options:

(a) 0.76

(b) 0.78

(c) 0.74

(d) 0.84

Answer: (a)

Solution:



1. Identify the given probabilities

From the problem description, we have two scenarios:
+ Scenario A (A is captain):

o Probability of A becoming captain, A{A) = 0.8

o Probability of winning given A is captain, (W] A) = 0.6
+ Scenario B (B is captain):

o Probability of B becoming captain, AB) = 0.4

= Probability of winning given B is captain, AW|B) = 0.7

2. Calculate the probability of winning in each scenario

We find the joint probability of the captain being selected and the team winning for each
case:

» Winning with A: A(A) X AW]A) =08 x0.6 =048
* Winning with B: A(B) x AW|B)=04x0.7=0.28

3. Determine the total probability of winning

Although the sum of A(A) and P(B) is greater than 1 (suggesting these might be
independent matches or separate conditions considered by the coach), in this type of
problem, we sum the winning probabilities from all possible paths provided:

Total Probability of Winning = (P(A) X P(W]A)) + (P(B) X P(W|B))

Total Probability = 0.48 +0.28 = 0.76

Question: Let A = {2, 3} and B = {5, 6}. Then, the number of relations from A X B to A x
B are

Options:

(a) 512

(b) 516

© 510

d) 515

Answer: (b)

Solution:



1. Find the number of elements in A X B

Set A = {2, 3}, so n(4) = 2.

Set B = {5,6}, son(B) =2.

The Cartesian product A X B contains all ordered pairs (a, b).

n(AXB) =n(A)xn(B)=2x2=4.

2. Understand the definition of a Relation

A relation from a set X to a set Yis defined as any subset of the Cartesian product X
xY.

= The number of relations is equal to the number of subsets of X X Y.
« Formula: Number of relations = 2X>=()

3. Apply the formula

In this problem, both the starting set and the ending set are A X B.

s Let X = A X B (where n(X) = 4)
o Let Y= A X B(where n(Y) = 4)

The total number of elements in the product set (A X B) X (A X B)is:
4x4=16

Therefore, the number of possible relations is the number of subsets of these 16
elements:

Number of relations = 216

Question: A bag contains 4 red balls, 6 yellow balls and 5 blue balls. In how many ways
we can select 8 balls such that we get at least two balls of each colour, is
Solution:



1. Identify the Constraints

We have:

+ Red (R): 4 balls

« Yellow (Y): 6 balls

» Blue (B): 5 balls

+ Total to select: 8 balls

« Condition: At least 2 of each color (R> 2,Y> 2, B > 2).

Let r, y, and b be the number of red, yellow, and blue balls selected. Since we must pick
at least 2 of each, we first "set aside" 6 balls (2 of each color). We then only need to
choose the remaining 2 balls from any of the three colors, provided we don't exceed the
total number of balls available for each color.

2. List the Possible Cases (r, y, b)

The possible combinations of counts that sum to 8 and satisfy the minimum requirements
are:

1. Case 1: (2,2,4) — 2 Red, 2 Yellow, 4 Blue
2. Case 2:(2,3,3) — 2 Red, 3 Yellow, 3 Blue
3. Case 3:(2.4,2) — 2 Red, 4 Yellow, 2 Blue
4. Case 4: (3,2,3) — 3 Red, 2 Yellow, 3 Blue
5. Case 5: (3, 3,2) — 3 Red, 3 Yellow, 2 Blue
6. Case 6:(4,2,2) — 4 Red, 2 Yellow, 2 Blue

3. Calculate Ways for Each Case

Assuming the balls are distinct (the standard approach for such problems), we use the
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Assuming the balls are distinct (the standard approach for such problems), we use the

combination formula (n) .
k
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=6x15x10=900

» Case 4(3,2,3):

4x20x 10 = 800

)*(

()

+ cmestaas ()
()

()

=1x15%x10=150

)
)
) = xis0-
)
)

4. Total Number of Ways

Now, we add the results from all cases:

Total = 450 + 1200 + 900 + 600 + 800 + 150 = 4100

Question: Let A1’ Az’ A3, .......... . A49 be 49 AM’s between 49 and 149. Then the mean of
Al, Azs' A47 and A49 is
Options:
(a) 110
(b) 120
(c) 130
(d) 140
Answer: (a)
Solution:
1. Identify the common difference (d)
The sequence is 49, A}, Ay, ..., Agg, 149.

This is an Arithmetic Progression (AP) with n = 49 means inserted between a =49 and b
= 149, The total number of terms is 49 + 2 = 51.

The common difference d is given by:

b—a _149-49 _ 100 _,

d= = = —— =
n+1 49+1 50

2. Calculate the specific AM's

The k-th arithmetic mean is given by the formula Ay = a + kd.

+ A1=49+1(2)=51



e A3 =49+25(2)=49+50=99
v Ay =49+47(2)=49+94 =143
» Ay =49+49(2)=49+98 =147

3. Find the mean

Now, we find the average of these four values:

_ A1+A25+A47+A4g
B 4

Mean

_ 51+99 + 143 + 147
4

Mean

_ 1504290 _ 440
4 4

Mean =110

10
Question: The value of ), p “— is equal to
r=1 4+7

Options:
(@) Tyases
(b) T30
() 12536251

4564
(d) 12321

Answer: (b)
Solution:

Step 1: Factorize the general term

Let the general term be T, = ﬁ . Using Sophie Germain's Identity, we can factorize
+

the denominator:
Ara=0"+27 -2’
Ava=+2r+ 2% -2r +2)
Now, notice that the difference between these two factors is:
(FP+2r+2) = (P =2r+2)=4r

We can rewrite T, as:



_— [ ar ]
T4 (P2 -2k + (P2 +2r +2)

r_1 P+2r+2) - -2r+2)
TTA] (P2 -2+ 22+ 2r+2)

-1 1 B 1
T4 P2-2r+2 FP+2r42

Step 2: Set up the telescoping series
Observethat > —2r+2=(— 1> +land P +2r +2 = (r + 1)* + L.
Let f(k) =

21 . Then the general term becomes:
+

T,= 3 UG =D=f¢+1)]

Summing from r = 1 to 10:
| b
Sum = DU —-D=fr+1)]
r=1

Sum = i (SO - f@)+UM) - fON+ (S~ f@) + ... +(J(9) — fAD)]
Most terms cancel out, leaving:

Sum = i [f©) + £(1) — £(10) — F(11)]

Step 3: Calculate the final value

1 -
K+l

Using fik) =



1
"= !

1 1

1241 2

1 1
* 0= T o

1 1

)= —— = —
AD=1p 1~ ™

. )=

Substitute these values back:

Sum=£—1‘(l+l—i— 1 )

27101 122
Sum_1(§_122+101)_1(§_ 223 )
T4\2 101x122/ 7 4\2 12322
Sum_l(3x6161—223)_1(18483—223)
T4 12322 T4 12322

Sum < 1 . 18260 _ 4565
T 4712322 7 12322

Question: If o, § are the roots of the equation x*>- 4x + p=0 and 7y and J are the roots of
the equation x> - x + q = 0. When o, 3, y, 6 form a GP with positive common ratio, then
the value of p + q is

Options:

(a) =
(b) =
(©)5-
(d) >
Answer: (d)

Solution:

1. Identify Relations from the Equations

For a quadratic equation ax? + bx + ¢ = 0, the sum of roots is —b/a and the product of
roots is c/a.

« Equation 1: x> — 4x + p = Owith roots a, B
oca+f=4
o @f=p

« Equation 2: x2—x+ g = 0 with roots y, 6
o y+6=1

o y6=q

2. Apply the Geometric Progression (GP) Condition

Since a, f, ¥, 6 form a GP, we can represent them using the first term @ and a common
ratio r:



« a=a
« f=ar
. y=ar
« 5=ar

Now, substitute these into the sum equations we found in Step 1:

l.atar=4= a(l1+r) =4

2.ar2+ar3=l=>ar2(l+r)=l

3.Solveforranda

Divide the second equation by the first:

ar*(l+r) 1
a(l+r) 4
1
f2=z

Since the problem states that the common ratio is positive, we have:

Now, substitute r = 1/2 back into the first sum equation to find a:
1
1+7)=4
“( 2

8
=4d=ag=—
) 4=3

(SR

“(

4. Find the values of pand g

Using the product of roots:



5. Final Calculation

The question asks for the value of p+ ¢

32
=4+
9

34
ptq= =9

NN

Question: If Z L and Z , are the solutions of the equation 6Z2 — 11Z + 59 — 3i = 0 then
2 2,
|Zl| + |Zz| is equal to

Options:
709
(@) 75

703
(®) =45

705
(C) 36

701
(d) =z

Answer: (a)
Solution:



1. Identify the Coefficients

The given equation is 6z° — 11z + (59 — 3i) = 0.
Comparing this with az* + bz + ¢ = 0, we have:

e ¢c=59-3i

2. Find the Discriminant (D)

Using the formula D = b — 4ac:
D = (—11)% — 4(6)(59 — 3i)
D =121 — 24(59 - 3i)
D =121 - 14164+ 72i

D =-1295+72i
3. Find the Square Root of D

Let v/—1295 + 72i = x + iy. Squaring both sides:
x% —y* = —1295and 2xy = 72 => xy = 36

Using the property |x + iy|> = V/(=1295)2 + 722:

x2 +y? = /1677025 + 5184 = /1682209 = 1297

Solving the system:

e 23 =1297-1295=2=x= 1
e 257 =1297+1295=2592 => y = + 36
Since xy is positive, x and y have the same sign. So, 4/ D = =+ (1 + 36i).

4. Solve for z; and z,

—b;t\/l_)'
2a ’

Using the quadratic formula z =

, - 11£(1+36i)
- 12



11 +1+36i 12 + 36i

« Root1(z;): = =1+43i
oot 1(z;) B 3 + 3i
11-1-36i 10-36i 5
» Root2 ) = == -3
oot2(z): — 2 6
5. Calculate |z, |2 + |z, |?
Recall that |x + iy|? = X + y2.
o |12 =12432=14+9=10
542 25 25+324 _ 349
L] 2 =1 = —3)2 = — = =
2l =(3) +F=F 9= =5
Total Sum:
349 360+349 709
0% 36 =" 36 ~ 36
Question: The number of solution of equation cos 6 cos% = cos 79 cos7Te, 0=

[— m, m] is equal to
Solution:
1. Apply the Product-to-Sum Identity

Recall the identity: 2cos Acos B = cos(A + B) + cos(A — B).
Multiplying both sides of the given equation by 2, we get:

2cos Ocos L = 2cos 70 cos 7
2 2
Applying the identity:

cos(9+

NES

70 )

)+cos(9—%9.)=cos(79+7—;)+cos(79— >

COS(EB)+COS(—3—;)=COS(&>+COS(?9:)

2. Simplify the Equation

Notice that cos(lf ) appears on both sides, so they cancel out. Alsoe, since cos(—x) = cos

(x):



36" 210
COS(? ) —COS(T)
3. Solve for General Solutions

The general solution for cos X = cos Yis X = 2nxz + Y, where n is an integer.

216 = 2nm + 3
2 2
Case 1: Plus sign (+)
2—;9 = 2nrx + 3?9 = %9 =2ng =>90 =2nmr —=> 0 = 2%!

For § € [-m,x],ncanbe {—4, — 3, —2, —1,0,1,2,3,4}. (9 solutions )
Case 2: Minus sign ()

29 -0 2 pr— 1202 — 0= ""
2 2 2 6
For 8 € [—x,x],ncanbe {—-6, — 5, —4, —3, -2, —1,0,1,2,3,4,5,6}. (13 solutions
)
4. Find Unique Solutions
We must subtract the solutions that are common to both cases to avoid double-counting.
2n1ﬂ: Ny

Common values occur when o =5 which simplifies to 4ny = 3n;.

e Ifn; =0,thenn, =0=>60=0

e Ifny =3, thenmny =4=>6|=2?”
2n
o fny= -3, thenmy=-4=0= -5

There are 3 common solutions.
Total unique solutions =9+ 13 -3 =19.

The number of solutions in the interval [—x, x] is 19.

Question: If y = y(x) be the solution of the differential equation
3
(w/tan x)dy = (sech — (tanx)® y)dx and y(%) = G—f and y(%) =

equal to

Solution:

4o 4,
- then o is



1. Standard Form of the Equation

First, let's rearrange the given equation into the standard linear form:
dy

— + HAx)y= X).

T Px)y = Q(x)

Dividing the original equation by (4/tan x )dx:

2. Find the Integrating Factor {I.F.)

The integrating factor is e/ Pdx,
I.F = eft:mxdx = e]n(secx) — secX

3. Integrate to Find the General Solution

The solution is given by y - (I.F) = / O(x)- (I. F) dx:

" sec? x " sectx
y-Secx = -secxdx = dx
tan x tan x

2

Using sec*x =1+ tan’ x, the integral becomes:

1 + tan? 2
ysecx = 1+ x)sec” x dx

Janx

Letu =tanx = du = sec® x dx:

ysecx = /(M_”2 +um) du=2u"+ % w4 C

ysecx = 2y/tanx + % (tanx)m+C



4. Determine the Constant C

62

Using the condition y(:—:) =5 (wheretan:—: =1and sec:—: = \/i):

g-ﬁﬂ(ln%(l”c

12 10+2

5 = 5 +C=C=0

5. Calculate a4

Now, use the condition y(g) = 4?{1 (where tan%r = \/5 and sec%r =2

2 2=23)"+ 2 (V3"

22 21n
% =233 + % (Wait, (v/3)52 = 354 = 3. 31/4

Ba _ ., .14, , 6
5 =20 )+5(3”4)

8« 10-3"46-3" 16-31

5 5 5

8a=16-3" —= a=2.3"
Finally, raising to the fourth power:

at=2-3"*=16-3=48

Question: If the Mean of the frequency distribution table
X ; 0 2 6 12 n(n + 1)
fi nC, nC, nC, nCs nC[J

is 45. Then the median will be
Solution:




1. Find the Value of » using the Mean

From the table, we can see the general terms for the values X; and frequencies f;:
e X;=i(i+1)fori=0,1,2,...,n.

s fi="G

The formula for the mean (x) is:

YiofiX; _ Yio"Ci-iGi+1)
Yiofi Yio"C

X =

Numerator:
Using the identities Z i-"C;=n-2""and E 2.7C; = n(n + 1)2" 2, we get:

Y i+1)-"Ci= D (P +D)-"Ci=n(n+1)2" 2 +n-2""

Factoring this out simplifies to: n(n + 3)2"72.

Denominator:
The sum of binomial coefficients is Z "C;=2"

Calculating n:

L nnt 3)2"2  n(n+3)
- 2n T4

Given the mean is 45:

"(": D _ 45 = n(n+3) =180

Solving the quadratic n+3n—180=0= (n+ 15)(n — 12) = 0. Since n must be
positive, n = 12.

2. Find the Median

For n = 12, the frequencies are the binomial coefficients ]ZCO, IZC], . ]2C12-

The total frequency is N = 212 = 4096. The median is the value at the g = 2048"
- 12 o o N
The total frequency is N = 2°“ = 4096. The median is the value at the 5 = 2048
position.
Because binomial coefficients are symmetric, the middle term occurs ati = 3 =6,
+ Sum of frequenciesuptoi = 5: ~ 1586

+ Sum of frequencies up to i = 6: &~ 2510

Since the 2048'" position falls within the frequency of the term where i = 6, the median
value is Xg.

Xg=66+1)=6-7=42



Nedantu,

Question: Let the eccentricity of a hyperbola satisfy the equation 6e2 —11le + 3 = 0.
y Yp y q

If the foci of the hyperbola are (3, 5) and (3, -4), then the length of its latus rectum is:
Solution:

1. Find the Eccentricity (e)

We are given the quadratic equation for the eccentricity:
62 —1le+3=0
Let's factorize it:
62 —9¢—2¢+3=0
3e(2e —3)—1(2e—-3)=0
Be—1)(2e—3)=0

This gives two possible values: e = % ore= §

2
Since we are dealing with a hyperbola, the eccentricity must be greater than 1 (e > 1).
Therefore, we take:

2. Determine the Distance Between Foci (2ae)

The foci are given as (3, 5) and (3, — 4). Since the x-coordinates are the same, the

hyperbola is vertical. The distance between the foci is the difference in their y-
coordinates:

2ae=|5—-(-4)| =9

Now, substitute e = % to find a:

3. Calculate bz

For a hyperbola, the relationship between a, b, and eis:

b =d - 1)



Substitute the values we found:

4. Find the Length of the Latus Rectum

The formula for the length of the latus rectum of a hyperbola is:

_ 2

Plugging in our values:

LR=—
3
E
LR=2=%_75, 18
376

Question: Let f(x) and g(x) be the twice differentiable functions satisfying ’(x) = g”(x),
for all x = R, such that f’(1) =2g’(1) = 4 and g(2) = 2f(2) = 9. Then f(25) - g(25) equal
to:

Solution:

1. Define the Difference Function

Let A(x) = f(x) — g(x).
Since f(x) and g(x) are twice differentiable, h(x) is also twice differentiable.

From the problem, we know that (x) = g”(x) for all x. This means:
H'x)=f"x)—g"x)=0

If the second derivative of a function is zero everywhere, then its first derivative must be
a constant.

Hx)=f(x)-gx)=¢

2. Find the Constant ¢,

We are given information about the derivatives at x = 1:

. f’(1}:4



s 2 =4= 1) =2
Now, substitute these into our expression for A'(x):
Hy=f-day=4-2=2

Since A'(x) is a constant, K (x) = 2 for all x.

3. Find the Value of 2(25)

We can use the Fundamental Theorem of Calculus to relate the values of h(x) atx =2
and x = 25:

25
h(25) — h(2) = / K (x) dx
2

First, let's calculate k(2) using the given values:
* g2)=9
* 2f)=9= f(Q)=45
* h(2)=f2)-g)=45-9=-45

Now, perform the integration:
25
h(25) — (—4.5) = / 2dx
2

h(25) + 4.5 = [2x]3’

h(25) + 4.5 = 2(25) — 2(2) =50 — 4 = 46

4. Final Calculation

Solve for h(25):
h(25)=46—-45=415

Therefore, f(25) — g(25) = 41.5.

. (1 — cos(zy)) tan(zy)
f(z) = lim 2 .
Question: Let y—0 Y Then number of solutions of the
equation f(x) = sin x, x € R.
Solution:



1. Evaluate the Limit for f(x)

The limit is taken as y— 0, treating x as a constant. To simplify the expression, we can
use standard trigonometric limits. Let's rewrite the expression to match those standard
forms:

. [1-cos(xy) tan(xy) (xy)°
—3 ]_Im - -
feo = lim | — Xy 3

Since xy— 0 as y— 0, we apply the known limits:

. 1—cos@ 1
e IIM——mF— = —
-0 @92 2
. 1im@00 _
-0 0

Substituting these back into the expression:

x3
f(x):%-l.?yg
fo=%

2. Set Up the Equation
The problem asks for the number of solutions to f{x) = sin x, which is now:

3
X : :
) = sinx = x> = 2sinx

3. Analyze the Number of Selutions
Let g(x) = x> — 2sin x. We are looking for the roots of g(x) = 0.
« Trivial Selution: Since g(0) = 0’ - 2sin(0) = 0, x = 0is one solution.

+« Symmetry: Both x> and sin x are odd functions, meaning g(x) is also an odd
function. This tells us that if x = a is a solution, then x = — a must also be a solution.

« Positive Roots: Let's look at the behavior for x > 0.

o The second derivative is g”(x) = 6x + 2sin x. For x > 0, g”’(x) is always positive
(since 6x grows much faster than 2sin x), making the function strictly convex for x
> 0.



o The first derivative is g'(x) = 3x% — 2cos x. At x = 0, £'(0) = — 2, meaning the
function starts by decreasing into the negative region.

o As x—00, g(x)—00.

o Because the function starts at O, decreases, and is concave up (convex), it must
cross the x-axis exactly once at some positive value.

o Checking values: g(1) & — 0.68 and g(x/2) = 1.87. So, there is a root between 1 and
1.57.

4. Conclusion

We have found:

1. One solutionat x = 0.
2. One unique solution for x > 0.
3. One unique solution for x < 0 (due to symmetry).

Total number of solutions = 3.

Question: Let f : R — R be a function such that f(x) + 3f(% - x) = sinx, x € R. Let
the maximum value of f on R be . If the area of the region bounded by the curves

gx) = x* and h(x) = Bx3 ,>0is az, then 30[32 is equal to -
Solution:

1. Determine the Function f(x)

We are given the functional equation:
1. f(:vc)+3f(%r —x) =sinx

To find f(x), we replace x with (g —x):
(5 -)+34(5 -G -) =sn(§ )
2._)‘(%r —x)+3f(x)=cosx

Now, we have a system of two linear equations. Multiply the second equation by 3:

3f<§—x)+9f(x)=3msx

. . . . .. T
Subtract the first equation from this new equation to eliminate f( 2 x):

8f(x) =3cosx —sinx
3cosx —sinx
fo) = ===



2. Find the Maximum Value

The maximum value of an expression Acos x + Bsin x is A2 + B2.
For the numerator 3cos x — sin x, the maximum value is 1/32 + (=1)2 = v/10.

Thus, the maximum value of f(x) is:

3. Calculate the Bounded Area

The curves are g(x) = x* and h(x) = ﬁx3 (where s in the image is a typo for x). To find
the area, first find the intersection points:
X = = (1 -px)=0

. 1
The curves intersectat x =0 and x = E’

The area A is given by the integral:

-1/f
A= / (= gy dx
0

A== - —
3 4

x ﬁx“]”ﬁ 1 B 1 1 1
o 38 4p* 3 apd T 12p3

4. Solve for 304°

We are told the area is equal to o>

15

1287 32
Cross-multiplying gives:

608> =32

Divide both sides by 2 to find the requested value:

308° = 16

X
Question: If f(x) satisfy the equation f(x) = [ f(t)dt + (1 — x)(logex — 1) + e then
1

f(f(1)) is equal to
Options:

@)1 —e"

e



b)1 +e
©)1+e
@1-e
Answer: (¢)

Solution:
1. Find the value of f(1)

+e

First, we substitute x = 1 into the original equation to find the initial condition:

1
f(1)=/ f@dt+(1-1(log, 1 -1)+e
1

Since the integral from 1to 1isOand (1 — 1) = 0:

f()=0+0+e=e

2. Formulate the Differential Equation

To remove the integral, we differentiate both sides of the equation with respect to x using
the Leibniz Rule:

d d * d d
& =5 M f(r)er + < [ x)Inx— D]+ - fe]

* The derivative of the integral is f(x).

 Using the product rule for the second term:

4 =x)nx—Dl= (DInx-D+0 -0y = —mx+1+L-1=1
dx x x x

—Inx

This gives us the first-order linear differential equation:

@) = fo)+ 1 —Inx = '(x) —f(x) = 1 —Inx
x X

3. Solve the Differential Equation

We use the Integrating Factor (I.F.) method:
I.F = e_'-r—]dx —e*

Multiply the entire equation by e ™:
e - flx)—e™- f(x)= e_x(l —lnx)
. X
d —xq_x(1_ '
L -eT=e (x lnx)

Integrating both sides:

X

f(x)-e*= /e‘"‘ ( 1 —lnx)dx



Notice that the derivative of (e™1n x) is exactly e™( 1 }— e *In x. Thus:
X

f(x)-e *=e"Inx+C

f(x)=Inx+ Ce*

4. Find the Constant and Calculate f{f(1))

Using our initial condition f(1) = e:
e=In()+Ce! = e=0+Ce=—C=1

So, the function is f(x) = Inx + €*. Now, we calculate f(f(1)):
Sf1) = f(e)

f(e)zln(e)+ee:]+e“-

==

Question: Let position vector of two points P and Q are a}and b respectively. If R be a
— — —_— —

point on OP such that 50R = OP and M be another point such that 5QM = OM, then

—

RM is equal to

(where O is origin)

Options:
_>.

b d
(a) 5 5
_>.

5 d
(b) 4 5
—

b d
(c) 4 5
_>.

4 d
(d 5 4
Answer: (b)

Solution:



1. Identify the given position vectors
« Position vector of P OP= 2

 Position vector of Q: O_Q =5

2. Express ORinterms of 3

We are given the relation 50R = OP Since OP= &

-

OR

Lhl &y

3. Express OM in terms of b

We are given SQ_M = OM. To solve for OM, we use the property that Q_M =OM- 01’3

5(0M — 0Q) = OM

50M - 5b = OM

40M = 5b
O_’ =2
4

4. Find the vector RM

The vector RM is calculated by subtracting the position vector of the starting point from

the ending point:
RM =0OM-OR

Substituting the values we found:

+
NN
[ -1



