CUET 2026 Mathematics May 24 Shift 2

Question Paper with Solutions
Conducted by National Testing Agency (NTA)

General Instructions

(i) The examination was conducted in Computer-Based Test (CBT) mode.
(ii) Each question carries +5 marks for correct answer and -1 mark for wrong answer.
(iii) The total number of questions are 50.

(iv) Duration of the exam is 1 hour (60 minutes).

Section A : Common

1. Ais any matrix, defined by A = [qa;;]5.3, where q;; = |i — j|, then which of the following
statements are true?

A. A is symmetric matrix.

B. A is skew-symmetric matrix.

C. A is diagonal matrix.

D. A is non singular matrix.

Choose the correct answer from the options given below:

(A) A and B only
(B) B and C only
(C) A and D only
(D) B and D only

Correct Answer: (C) A and D only



Solution:

Concept:

A square matrix A = [a;;] is called symmetric if a;; = a;; for all i, j, which implies AT = A,
A matrix is non-singular if its determinant is non-zero, i.e., |A| # 0.

A diagonal matrix requires all non-diagonal entries to be zero, i.e., a;; = 0 for i # j.

A skew-symmetric matrix requires a;; = —a;; and all diagonal entries to be zero.

Step 1: Understanding the Question:
We are given a 3 x 3 matrix A with elements defined by a;; = |i — j.
We need to determine the nature of the matrix (symmetric, skew-symmetric, diagonal, and

singularity) to identify the true statements.

Step 2: Constructing the Matrix A:
Let us evaluate each entry a;; = |i — j| for i, j € {1,2,3}:
For the first row (i = 1):
a;;=11—-1|=0

a,=1-2|=1

a;=[1-3=2

For the second row (i = 2):
ay=2—1]=1

a,,=[2—2|=0

a,;=12—3|=1

For the third row (i = 3):

az =[3-1]=2

a,=[3-2|=1

as;3=13—3|=0

Thus, the matrix A is:

01 2
A=11 0 1
210
Step 3: Checking the Properties of A:

1. Symmetry: Since |i — j| = |j —i|, we have a;; = a;; for all i, j. Therefore, A" =A, soAis a

CUET 2026 Page 2 Of © Collegedunia.com



symmetric matrix. Thus, statement A is true.

2. Skew-symmetry: For skew-symmetry, a; = —a;, which is not true here as
a,, = 1 # —a,; = —1. Thus, statement B is false.

3. Diagonal matrix: Since off-diagonal elements like a;, = 1 # 0, A is not a diagonal matrix.
Thus, statement C is false.

4. Singularity: Let us calculate the determinant of A:

Al=0(0—1)—1(0—2)+2(1—0)=0+2+2=4#£0
Since |A| = 4 # 0, the matrix A is non-singular. Thus, statement D is true.
Final Answer:

Statements A and D are true.

Therefore, the correct answer is (C) A and D only.

Quick Tip: Since |i — j| = |j —i| holds universally for absolute differences, any matrix defined by
a;; = |i — j| is immediately symmetric!

Compute the determinant using basic row operations to quickly check for invertibility/non-singularity.

2. If AB = A and BA = B, where A and B are square matrices of same order, then

(A) B2=B,A’2=A
(B)B?#BandA’2=A
(C)A*#£AB>=B
(D) A2#A,B2#B

Correct Answer: (A) B2=B,A>=A

Solution:

Concept:
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A square matrix M is called idempotent if M? = M.
Matrix multiplication is associative, meaning for any conformable matrices X, Y, Z, we have

(XY)Z =X(YZ).

Step 1: Understanding the Question:

We are given two square matrices A and B of the same order satisfying two equations:
1. AB=A

2. BA=B

We need to determine the relations for A*> and B2.

Step 2: Simplifying A%:

Using the relation A = AB, we substitute for the first A in A%:

A>=A-A=(AB)A

By the associative property of matrix multiplication:

(AB)A=A(BA)

From the second given equation, we know that BA = B. Substituting this into the equation:

A(BA) = AB

From the first given equation, we know that AB = A. Therefore:

A2=A

Step 3: Simplifying B?:

Similarly, using the relation B = BA, we substitute for the first B in B*:

B*>*=B-B=(BA)B

By associativity:

(BA)B = B(AB)

Since AB = A:
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B(AB) = BA

Since BA = B:

Final Answer:
Both matrices are idempotent, so B2 = B and A% = A.

Therefore, the correct answer is (A) B2 = B,A? = A.

Quick Tip: Whenever you see AB = A and BA = B, immediately associate it with idempotent matrices:
A?>=A(BA)=(AB)A=A-A=Aand B> = B(AB) = (BA)B=B-B =B.

Both A and B are always idempotent matrices!

1 x x?

3.IfA=|x2 1 x|=(1+ax®?, then which of the following statements are TRUE?

x x2 1
a=—land b=2

A.

B. x =1 is a multiple root of A =0
C. x =1 is a simple root of A =0
D.

x = 3 is a simple root of A =0

Choose the correct answer from the options given below:

(A) A and D only
(B) A and C only
(C) A, B and D only
(D) A and B only

Correct Answer: (D) A and B only
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Solution:

Concept:

The determinant of a circulant matrix can be evaluated using elementary row or column
operations.

A root x = a of an equation P(x) = 0 is called a multiple root if its multiplicity is greater than

1, and a simple root if its multiplicity is exactly 1.

Step 1: Understanding the Question:
We are given the determinant A of a 3 x 3 matrix expressed in the form (1 + ax®)®.

We need to find constants a and b, and analyze the multiplicity of the roots of A = 0.

Step 2: Evaluating the Determinant A:

The given determinant is:

1 x x?
A= |x? X
x  x2
Applying the operation C; — C; + C, + Cs:
1+x+x?> x x? 1 x x2

A=1+x+x> 1 x|=Q+x+x)H]1 1 «x

1+x+x% x2 1 1 x? 1

A=1+x+x*)0 1—-x x—x2

x2—x 1—x2

o

Taking (1 — x) common from R, and R5:

1 x x2

A=1+x+x3)1-x)0 1 X
0 —x 14+x

Expanding along C;:
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A=1-xP0A+x+x)[10+x)—x(=)]=Q—xP QA +x +x)A +x +x?)
A=[1-x)1+x+x)]?*=(1-x%?
Step 3: Finding a and b and Root Multiplicity:
Comparing A = (1 —x*)? with (1 + ax®)?:
a=-—1 and b=2

Thus, statement A is TRUE.

Now consider the equation A = 0:

(1-—x3)P=0= (1—x)?’(Q+x+x%)?=0

Here, x = 1 has a multiplicity of 2, which means x = 1 is a multiple root. Thus, statement B is
TRUE and statement C is FALSE.
Since A = 0 only has roots corresponding to the roots of unity, x = 3 is not a root of A = 0.

Thus, statement D is FALSE.

Final Answer:
Statements A and B are true.

Therefore, the correct answer is (D) A and B only.

Quick Tip: Remember the identity for this standard circulant determinant:
1 x x?
2 1 x|=01-x%2

x x2 1

Direct recognition saves precious minutes in competitive exams!

4. If A is a square matrix of order 3 x 3, and |adj A| = 25, then the value of |24] is

(A) 20
(B) £20
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(©) 40
(D) £40

Correct Answer: (D) £40

Solution:

Concept:

For any square matrix A of order n:
1. |adj Al = |A]" !

2. |kA| = k™|A|, where k is a scalar.

Step 1: Understanding the Question:
We are given a 3 x 3 matrix A with |adj A| = 25.

We need to find the numerical value of |2A4|.

Step 2: Finding |A|:
The order of the matrix is n = 3.

Using the determinant property of the adjoint matrix:

ladj Al = AP = |A]?

We are given |adj A| = 25:

|AI> =25 = |A| =45

Step 3: Calculating |2A|:

Using the scalar multiplication property of determinants for order n = 3:

|24 = 2°|A| = 8|A|

Substitute the values of |A]:

|24 = 8(£5) = +40

Final Answer:
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The value of |24| is +£40.

Therefore, the correct answer is (D) £40.

Quick Tip: Do not forget the =+ sign when taking the square root of |A|> = 25!

Also remember that for a scalar factor k, |kA| = k"|A|, not k|A].

5. If y = 4/ 1=, then the value of (1 —xz)% +yis

(A) =
—1
(B) e

Qo
D)1

Correct Answer: (C) 0

Solution:

Concept:
Logarithmic differentiation or direct chain rule can be used to differentiate composite square
root functions.

Using natural logarithms: Iny = %[ln(l —x)—In(1+ x)].
Step 1: Understanding the Question:
We are given y = 4/ }I—i

We need to find the value of the differential expression (1 — xz)g—f: +y.

Step 2: Differentiating y with respect to x:

Taking the natural logarithm on both sides:

1 1
Iny = Eln(l—x)—iln(1+x)

CUET 2026 Page 9 Of © Collegedunia.com



Differentiating both sides with respect to x:

L3 (2)-4(
ydx 2 2
1dy 1[ 1,1 ]
ydx  2[1—-x 14x
Combine the terms inside the brackets:
1 1 (A+x)+(0—-x) 2

1—x 14+4x (A—x)(14x) 1—x2

Thus:

1dy 1 ( 2 ) 1
ydx 2\1—x2) 1—x2
Step 3: Simplifying the Expression:
Multiplying both sides by y(1 — x2):
dy
1—x¥)—-2=—
(Q—=xT)o ==Y
Rearranging the terms to one side:
d
(1— xz)—y +y=0
dx

Final Answer:

Therefore, the correct answer is (C) O.

Quick Tip: Using logarithmic differentiation for fractional power functions simplifies algebra

1dy
significantly and directly yields expressions of the form 3y ax-

6. The minimum value of e* + e is

(A) —
(B) 0
@1
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(D) 2

Correct Answer: (D) 2

Solution:

Concept:

For any positive real numbers, the Arithmetic Mean (AM) is always greater than or equal to
the Geometric Mean (GM), i.e., AM > GM.

Alternatively, the minimum of a function can be found by setting its first derivative to zero and

applying the second derivative test.

Step 1: Understanding the Question:

We need to find the minimum value of the function f(x) =e* + e~ for x € R.

Step 2: Method 1 (AM-GM Inequality):

Since e* > 0 and e > 0 for all real x, we apply the AM-GM inequality to the two positive terms:

eX+e ™™ —
P — Z eX o e—X

2

Since e¥ e X =% =1:

Multiplying both sides by 2:

ef+e*>2

Equality holds when e* = e™ = e* =1 = x =0.

Atx=0, f(0)=e’+e’=1+1=2.
Step 3: Method 2 (Calculus):

Let f(x)=e +e™.

First derivative:
flx)=e —e
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Setting f'(x) =0:

ef—e =0 = ¥ =1 = x=0
Second derivative:

fl(x)=e"+e™

Atx =0, f’(0)=1+1=2> 0, confirming a local minimum at x = 0.

The minimum value is f(0) = 2.

Final Answer:

Therefore, the minimum value is 2, which corresponds to option (D) 2.

. . . o . . l
Quick Tip: For any real positive quantity u > 0, the expression u + ; > 2.

Here e* > 0, so e* + elx has an immediate minimum of 2 at x = 0.

7. The function f(x) = @ is increasing in the interval

(consider log, x = log x)

(A) (1,00)
(B) (e, 20)
(C) (—o0,¢)
(D) (—o0,—-1)

Correct Answer: (B) (e, 00)

Solution:

Concept:

A function f (x) is strictly increasing on an interval if its first derivative satisfies f'(x) > 0 for
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all points in that interval.

u(x) u’ (xc)v()—u(x)v’(x)

The quotient rule states that for f(x) = G0 the derivative is f (x) = oL

Step 1: Understanding the Question:

x
logx *

We are given f(x) =
The domain of f(x) requires x > 0 and log x # 0, which means x € (0,1) U (1, o).

We need to find the interval in which f (x) is increasing.

Step 2: Differentiating f (x):

Using the quotient rule:

d

() — 8200) logx =+ (l0gx)

(log x)?

1.

Since %(x) =1 and %(logx) =<

1-logx—x-1 _logx—1
(logx)?  (logx)?

Step 3: Determining the Increasing Interval:

flx)=

For f(x) to be increasing, we require f’(x) > 0:

logx —1
(log x)?
Since the denominator (log x)? > 0 for all x in the domain (x # 1), the sign of f’(x) depends

solely on the numerator:

logx—1>0 = logx>1

Since the base of the logarithm is e > 1:

x>el = x € (e, 00)

Final Answer:
The function is increasing in (e, ©0).

Therefore, the correct answer is (B) (e, 00).
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intervals like (—o0, e) or (—oo,—1) immediately.

Quick Tip: Always check the domain first! logx is only defined for x > 0, eliminating negative

8. f e* (logx + %) dx is equal to

(consider log, x = log x)

(A) e*log, x + c; where c is an arbitrary constant
(B) * (loge x + %) + ¢; where c is an arbitrary constant
(C) e (loge X — %) + c; where c is an arbitrary constant

(D) e*- % + c; where c is an arbitrary constant

Correct Answer: (C) e* (loge X — %) + ¢; where c is an arbitrary constant

Solution:

Concept:

The standard integral identity involving exponential functions is:

J e*[g(x)+g'(x)]dx = e*g(x) +c

Step 1: Understanding the Question:
We are given the integral f e* (logx + %) dx.
We observe that %(log x)= %, which is not explicitly present in the integrand.

Hence, we can add and subtract % inside the parenthesis.

Step 2: Rewriting the Integrand:

Add and subtract % inside the integrand:

1 1 1
I:Jex(logx——+—+—)dx
x x X2

Group the terms into two sets:
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= folfme-2)- ()

Step 3: Applying the Standard Form:
Let g(x) =logx — %

Let us find the derivative g’(x):

g'(x)= dd—x(logx)— 4 (1) _ L (_i) it

dx \ x X
We see that the integrand is precisely of the form e*[g(x)+ g’(x)].

Therefore:

1
I=e*g(x)+c=e" (logx——)+c
X

Final Answer:

Therefore, the correct answer is (C) e* (loge X — %) + c; where c is an arbitrary constant.

Quick Tip: When you see log x and % together multiplied by e*, remember to add and subtract %:

f o (ogx-+ 3)x = f e*[(logx— )+ (2 + )] dx =" (loge— ) +e.

9. If2f(x)+ f (1) =1—5,x#0, then flzf(x)dx is equal to:

(consider log, x = log x)

(A) £[log16—13]
(B) i[log8—13]
(C) [log8—14]
(D) [log 16 —14]

Correct Answer: (A) %[log 16 —13]

Solution:
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Concept:
To solve functional equations of the form af (x)+ bf (%) = g(x), replace x by % to obtain a

second equation and solve the system simultaneously for f (x).

Step 1: Finding f (x):

We are given:

2f(X)+fG) = %—5 — @

Replacing x with %:

2 (1) +sw=x-5 —@

Multiply equation (1) by 2:

4F () + 2f G) _ %—10 e

Subtracting equation (2) from equation (3):

3f(x):%—x—5

Step 2: Evaluating the Definite Integral:

We need to calculate f 12 f(x)dx:

2 ra x 5

Integrate term by term:

Substitute the upper limit x = 2:

2 4 10 2 2 10 2
Slog2— a2 — 22— 22 — 210004
30847 g T3 T3 %84T 3T 3 T3%

Substitute the lower limit x = 1:
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Subtract the lower limit from the upper limit:

lef(x)dx — (% log2—4) — (—%)

—%10 2—4+£—%10 2—E
B 5 3 o &

Step 3: Matching with Options:
Notice that 21og2 = #log2 = 1 log(2*) = % log 16.
Thus:

2 1
f f(x)dx = =[log16—13]
. 6

Final Answer:

Therefore, the correct answer is (A) %[log 16—13].

Quick Tip: Express all fractional coefficients over a common denominator (here, 6) early on:

2 13 __ 4log2—13 _ log(2H)—13 _ log16—13
jlog2—% =—¢—= 3 =—%

10. Area of the region bounded by the lines x|+ |y|=1,x >0,y >0 is

(A) 1 square units
(B) % square units
(C) 2 square units

(D) 4 square units

Correct Answer: (B) % square units

Solution:
Concept:
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The conditions x > 0 and y > O restrict the region to the first quadrant.
In the first quadrant, |x| = x and |y| = y, so the equation simplifies to a standard linear line

equation.

Step 1: Understanding the Question:
We need to determine the area bounded by:
1. The line |x|+ |y| =1

2. The lines x > 0 and y > 0 (which represent the axes bounding the first quadrant).

Step 2: Identifying the Bounded Region:

Since x > 0 and y > 0, we have:

x+y=1— y=1—x

This line intersects the coordinate axes at:

- x-axis: (1,0)

- y-axis: (0,1)

The region bounded by this line and the positive coordinate axes forms a right-angled triangle

with vertices at (0,0), (1,0), and (0, 1).

Step 3: Calculating the Area:
The base of the triangle is b = 1 and the height is h = 1.

The area of the triangle is:

1 _ 1 1 .
Area = 2 x base x height = > x1x1= 5 square units

Final Answer:
Therefore, the area of the region is % square units.

The correct answer is (B) % square units.
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Quick Tip: The total area bounded by |x| + |y| = 1 across all four quadrants is a square of area 2
square units.

Since the question restricts to the first quadrant (x > 0,y > 0), the area is simply one-fourth of the

.21
total area: 7=3-

11. The order and degree of the differential equation 1/ 1 + (d—y)2 = (dz—y) are

(A) order = 2,degree = 2
(B) order = 2,degree = %
(C) order = 3, degree is not defined
(D) order = 2,degree =3

Correct Answer: (A) order = 2, degree = 2

Solution:

Concept:
The order of a differential equation is the order of the highest derivative occurring in the
equation.
The degree of a differential equation is the power of the highest order derivative after the
equation is expressed as a polynomial in terms of derivatives (i.e., freed from fractional powers

and radicals).

Step 1: Understanding the Question:

We are given:
273 2.\3
d d
dx dx?
We must identify its order and eliminate the fractional powers to determine its degree.

Step 2: Identifying the Order:

2
The derivatives appearing in the equation are % (first order) and % (second order).
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2
The highest order derivative is 2-3.

Therefore, the order of the differential equation is 2.
Step 3: Eliminating Radicals to Find the Degree:

To make the equation a polynomial in derivatives, raise both sides to the power of 6 (the least

common multiple of the denominators of the powers 2 and 3):
1\ 6 1\ 6
2 _ dz_y 3
RES
dv\2 3 2.,\2
1+ (_y) _ (&Y
dx dx?

Now, the equation is polynomial in derivatives.

Simplifying the exponents:

2
The highest order derivative is ZT“;, and its exponent is 2.

Therefore, the degree is 2.

Final Answer:
order = 2, degree = 2.

Therefore, the correct answer is (A) order = 2, degree = 2.

Quick Tip: To remove fractional exponents p/q and r/s, always raise both sides to the power of
LCM(q,s).

. . d2y 2 .
Here LCM(2, 3) = 6, which gives (d—) , so the degree is 2.

x2

12. The solution of the differential equation dy — _x represents a family of
dx y

(A) circles

(B) ellipses
(C) parabolas
(D) hyperbolas
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Correct Answer: (A) circles

Solution:

Concept:
A separable differential equation can be solved by separating the variables x and y onto

opposite sides and integrating each side independently.

Step 1: Understanding the Question:

a o o a dy _ _x
We are given the differential equation 7= =—7.

We need to solve it and identify the geometric curve represented by the general solution.

Step 2: Separating Variables and Integrating:

Rearrange the equation by cross-multiplying:

ydy =—xdx
xdx+ydy=0
Integrate both sides:
fxdx+fydy=€’
2 2
X_ + ‘y_ =C’
2 2
Multiply through by 2:
x?+y*=2C’

Step 3: Identifying the Geometric Curve:
The equation x> + y? = r? represents a circle centered at the origin (0, 0) with radius r.

Hence, the general solution represents a family of concentric circles.
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Final Answer:

Therefore, the correct answer is (A) circles.

Hence, x? + y? = C, which is immediately the equation of a circle!

Quick Tip: Notice that the equation implies xdx + ydy =0 = d(x?+ y?)=0.

13. The solution of initial value problem: % =¥ y(0) =—7 is

(A) e + 3% =3¢

(B) 3e ™ +4e>* =3e+4
(C) —4e™ +3e>* =3e+4
(D) e™ —3e%* =0

Correct Answer: (B) 3e™ +4e3* =3e+4

Solution:

Concept:

Using the properties of exponents, e3>+ = ¢3* . %,

This allows variable separation to find the general solution, followed by applying the initial

condition to determine the constant of integration.

Step 1: Separating the Variables:

The differential equation is:

d-y eBx . e4y
dx

Separating variables:

e Vdy =e*dx
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Step 2: Integrating Both Sides:

Je_“ydy = J e dx

—4y 3x
e e
———=—+C
3

Multiply through by —12:

e =—4e3* —12C
3¢ + 4¢3 =K (where K =—12C)

Step 3: Applying the Initial Condition:

We are given y(0) = —%, meaning x =0 and y = —%:

3¢ 4 430 = g
3e! +4e°=K = 3e+4(1)=K = K=3e+4
Step 4: Writing the Final Solution:
Substituting K back into the equation:
3¢ +4e* =3e+4

Final Answer:

Therefore, the correct answer is (B) 3e™* + 4¢3 = 3e + 4.

Quick Tip: Substitute the initial condition x = 0, y = —1/4 into the options directly!

For Option (B): 3¢ ~#1/4) 4 460 = 3¢ 4 4, which holds identically. This saves significant time!

14. Three coins are tossed, then match the LIST-I with LIST-II:
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LIST-I LIST-II

A Probability of occurrence of 3 heads or 3 I _|_
tals g
Probability of occurrence of at least two 7

B. o |=
heads 8
Probability of occurrence of at most two 1

C. 7 . | —
heads )

11

D. | Probability of occurrence of no head v E

Choose the correct answer from the options given below:

(A) A-L, B-II, C-III, D-IV
(B) A-IV, B-III, C-1, D-II
(C) A-III, B-IV] C-II, D-I
(D) A-IV, B-II, C-II, D-I

Correct Answer: (D) A-IV, B-III, C-II, D-I

Solution:

Concept:

When three unbiased coins are tossed, the sample space S contains 23 = 8 equally likely

outcomes:

S = {HHH, HHT, HTH, HTT, THH, THT, TTH, TTT}

The probability of an event E is given by P(E) = %

Step 1: Finding Probability for Item A:
Event: occurrence of 3 heads or 3 tails.
Outcomes: {HHH, TTT}.

Number of favorable outcomes = 2.

2 1
P(A) = 3 2 —> A matches with IV

Step 2: Finding Probability for Item B:

Event: occurrence of at least two heads (i.e., 2 heads or 3 heads).

CUET 2026 Page 24 of © Collegedunia.com



Outcomes: {HHT, HTH, THH, HHH}.

Number of favorable outcomes = 4.

4 1
P(B) = 2 =3 =—> B matches with III

Step 3: Finding Probability for Item C:
Event: occurrence of at most two heads (all outcomes except 3 heads).
Outcomes: S \ {HHH}.

Number of favorable outcomes =8—1=7.

P(C)= g —> C matches with II

Step 4: Finding Probability for Item D:
Event: occurrence of no head (all tails).
Outcomes: {TTT}.

Number of favorable outcomes = 1.

1
P(D) = 5 —> D matches with I

Final Answer:
Matching: A-IV, B-III, C-II, D-I.
Therefore, the correct answer is (D) A-IV] B-III, C-II, D-I.

Quick Tip: Finding D first: "no head" means all tails (TTT), which has only 1 outcome out of 8, so D =
1/8 (D).
Only options (C) and (D) have D-I. Then checking A: 3 heads or 3 tails gives 2/8 = 1/4 (IV), which

immediately uniquely identifies option (D)!

15. Match the LIST-I with LIST-II:
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LIST-I ' LIST-II

contams pomnts onthe bne 2y + 3y = 6

Inequality _ Solution Space
A [2x+3y=6 : I Eﬂljﬁll:n;:iu::n::t origin, alse pomnts on
N | S [ . ::;f hﬂ:n;:iﬂ?:nitzc origin but not points on
) P—— | HI..-.Lliﬁfﬁﬂf.f:ff?ﬁ";f“;gg b contains
o | 2x+3y<6 | v “half'placne neither contains the onigin nor

Choose the correct answer from the options given below:

(A) A-IL, B-IIL, C-1, D-IV
(B) A-IIL B-II, C-I, D-IV
(C) A-III, B-I, C-I\, D-II
(D) A-IL, B-IV, C-I, D-III

Correct Answer: (C) A-III, B-I, C-IV, D-II

Solution:

Concept:

To determine the solution space of a linear inequality:

1. Test the origin (0, 0): substitute x = 0, y = 0. If the statement is true, the region contains
the origin; otherwise, it does not.

2. Strict inequalities (> or <) do not contain the points on the boundary line.

3. Non-strict inequalities (= or <) contain the points on the boundary line.

Step 1: Analyzing A: 2x + 3y > 6:
- Testing (0,0): 2(0)+ 3(0) > 6 = 0 > 6 is FALSE. Thus, it does not contain the origin.
- Since it has '>’, it contains the points on the line 2x + 3y = 6.

- Therefore, A matches with III.
Step 2: Analyzing B: 2x + 3y < 6:

- Testing (0,0): 2(0) +3(0) < 6 = 0 < 6 is TRUE. Thus, it contains the origin.

- Since it has ’<’, it also contains the points on the line 2x + 3y = 6.
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- Therefore, B matches with I.

Step 3: Analyzing C: 2x + 3y > 6:
- Testing (0,0): 0 > 6 is FALSE. Thus, it does not contain the origin.
- Since it has ">, it does not contain the points on the line.

- Therefore, C matches with IV,

Step 4: Analyzing D: 2x + 3y < 6:
- Testing (0,0): 0 < 6 is TRUE. Thus, it contains the origin.
- Since it has '<’, it does not contain the points on the line.

- Therefore, D matches with II.

Final Answer:
The correct match is A-III, B-I, C-IV, D-II.
Therefore, the correct answer is (C) A-III, B-I, C-IV, D-II.

Quick Tip: Inequality with > or < contains boundary line points (closed half-plane).
Inequality with > or < excludes boundary line points (open half-plane).

Plugging in (0, 0) instantly resolves whether origin is included or not!

Section B1 : Mathematics

16. Relation R in the set A= {1,2,3,4,...,16} defined as R = {(x,y) : 3x = y,x,y € A}, then
which of the following are correct?

A. domain of R ={1,2,3,4,5}.

B. range of R = {3,6,9,12,15}.

C. R is reflexive.

D. R is not symmetric.

Choose the correct answer from the options given below:
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(A) A and B only
(B) B and D only
(C) A, B and C only
(D) A, B and D only

Correct Answer: (D) A, B and D only

Solution:

Concept:

For a relation R C A x A:

- The domain is the set of all first components of the ordered pairs in R.
- The range is the set of all second components of the ordered pairs in R.
- R is reflexive if (x,x) €R for all x € A.

- R is symmetric if (x,y) € R = (y,x) €R.

Step 1: Finding the Elements of R:

We have y =3x with x,y € A={1,2,3,...,16}:
-lfx=1= y=3€A

-Ifx=2 = y=6€A

-fx=3 = y=9€A

‘Ifx=4 = y=12€A

-ifx=5= y=15€A

Ifx=6 = y=18¢A

Thus, the relation in roster form is:

R=1{(1,3),(2,6),(3,9),(4,12),(5,15)}

Step 2: Checking the Domain and Range:
- Domain of R = {1,2,3,4,5}. Hence, statement A is correct.

- Range of R = {3,6,9,12,15}. Hence, statement B is correct.

Step 3: Checking Reflexivity and Symmetry:
- For reflexivity, (x,x) € R for all x € A. Since 3(1) # 1, (1,1) ¢ R. Thus, R is NOT reflexive.
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Hence, statement C is false.
- For symmetry; if (x,y) €R, then (y,x) € R. Here (1,3) €R, but (3,1) ¢ R because 3(3) # 1.

Thus, R is not symmetric. Hence, statement D is correct.

Final Answer:
Statements A, B, and D are correct.

Therefore, the correct answer is (D) A, B and D only.

Quick Tip: Notice that since (1,1) ¢ R, R cannot be reflexive. This immediately rules out option (C).

Since (1,3) € R but (3,1) ¢ R, R is definitely not symmetric, confirming D is true.

17. A function f : N — N, (N: set of natural numbers) defined by f(x)=x%>+x + 1 is

(A) one-one and onto
(B) one-one but not onto
(C) many-one and onto

(D) many-one but not onto

Correct Answer: (B) one-one but not onto

Solution:

Concept:

A function f : X — Y is:

1. One-one (injective) if f (x;) = f(x,) = x; = x, for all x;,x, €X.

2. Onto (surjective) if for every y € Y, there exists x € X such that f(x) = y, i.e.,
Range(f) = Codomain(f).

Step 1: Understanding the Question:
The function is f : N — N, where N = {1,2,3,...}, defined by f(x) = x*+ x + 1.
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We need to check whether f is injective (one-one) and/or surjective (onto).

Step 2: Checking Invertibility (One-One):

Let x;, x5 € N such that:

flxq) = f(xz)
xf+x1+1:x§+x2+1
(2 —x2)+ (x;—x,)=0
(1 —x2)(; +x,+1) =0
Since x4, x, € N, we have x; > 1 and x, > 1, which means x; + x,+1 >3 #0.
Therefore, the only possibility is:
Thus, the function f is strictly one-one.
Step 3: Checking Surjectivity (Onto):
For x € N, the minimum value of x is 1.
The minimum value of f(x) is:
f)=1*+1+1=3

For x > 1, the range of f starts from 3:

-f(1)=3
-f(2)=7
-f(3)=13

Natural numbers like 1,2,4,5,6 € N have no pre-image in N.

Since Range(f) # N (the codomain), the function is NOT onto.
Final Answer:

The function f is one-one but not onto.

Therefore, the correct answer is (B) one-one but not onto.
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Quick Tip: For x €N, f(x) = x? + x + 1 is strictly increasing because its derivative f'(x) =2x +1>0

for all x > 1, making it strictly one-one.

Since f (1) = 3, elements 1 and 2 in the codomain are never achieved, so it cannot be onto.

18. Match the LIST-I with LIST-II:

LIST-I LIST-I
Function . Range (Principal value)
[
A |tan'x L [{},,T]_{;ll
B & I .__E ”_T-'
;. |mec™tx 55 |
- T
C. |cosec™lx 118 [—EEJ—?D}
D |sin~'x v (_E fw
. |sin~lx Al Z'EJ

Choose the correct answer from the options given below:

(A) A-IV, B-1, C-III, D-II
(B) A-II, B-III, C-I, D-IV
(C) A-IV, B-III, C-I, D-II
(D) A-IL, B-I\] C-III, D-I

Correct Answer: (A) A-1V, B-1, C-III, D-II

Solution:

Concept:

The principal value branch (range) for standard inverse trigonometric functions are:

Step 1: Matching Each Function:
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- A. tan~! x: Defined for all real numbers with range (—%, %) Thus, A matches with IV,

- B. sec ! x: The principal range is [0, ] — {%} because cos 7 = 0. Thus, B matches with I.

- C. cosec 'x: The principal range is [—%, %] — {0} because sin0 = 0. Thus, C matches with
II1.

- D. sin"! x: The principal range is the closed interval [—%, g] Thus, D matches with II.

Step 2: Formulating the Match:
The matched pairs are:

A-T\, B-1, C-III, D-1I.

Final Answer:

Therefore, the correct answer is (A) A-IV, B-1, C-III, D-II.

Quick Tip: Remember that open brackets mean strict bounds: tan~! x never reaches £7/2, hence
. T T
open interval (—5, 5)

This immediately identifies A-IV, narrowing your choices instantly!

19. If A is square matrix such that A> = A, then (2 + A)* — 65A is equal to (Where I is identity

matrix)

(A) 81

(B) 161

(C) 161 +A
(D) 8I +A

Correct Answer: (B) 161

Solution:

Concept:
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Since A and I commute (i.e., Al = [A = A), we can expand (2I + A)" using the binomial
theorem.
Furthermore, if A is an idempotent matrix (A> = A), then higher powers satisfy A* = A for all

positive integers k > 1.

Step 1: Understanding the Question:
We are given that A2 = A.
We need to simplify the expression (2I +A)* — 65A.

Step 2: Expanding (21 +A)*:

Using the Binomial Theorem:

(21 +A)* = (g)(zz)“ + (‘D(zz)BA+ (;’)(21)%2 + (:)(21)1,43 + G)A“

Computing each binomial coefficient:
-(Deent=1-161 =161
-(})@A=4-81-A=324

- (3)20?A? = 6- 41 - A* = 2447
-(5en'A® =421 -A® =8A°

-(

i)A4:1'A4:A4

Step 3: Using A* = A:

Since A% = A, it follows that:

SAR=AZ A=AA=A=A

A=A A=A-A=A

Substituting these into the binomial expansion:

(21 +A)* =161 +32A+24A+8A+A

Summing the coefficients of A:

32+24+8+1=65

Therefore:
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(2I +A)* = 16I + 65A

Step 4: Evaluating the Full Expression:

(2I +A)* — 65A = (161 + 65A) — 65A = 16]

Final Answer:

Therefore, the correct answer is (B) 16I.

Quick Tip: Shortcut: Since the formula holds for any idempotent matrix, let A= [0].

Then (2I +A)* —65A = (2I)* — 0 = 16I. This immediately gives the answer!

2 3
20. IfA= , such that A> —4A+ AI = 0, where I is identity matrix of order 2, then ‘1’ is
1 2

equal to

(A) —1
(B)1
(C) —2
(D) 2

Correct Answer: (B) 1

Solution:

Concept:

By the Cayley-Hamilton Theorem, every square matrix satisfies its own characteristic equation:

JA—ul|=0

For a 2 x 2 matrix A, the characteristic equation is:
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w? — (tr(A))u + det(A) = 0

where tr(A) is the trace (sum of diagonal entries) and det(A) is the determinant of A.

Step 1: Finding Trace and Determinant of A:

We are given:

- Trace of A:

tr(A)=2+2=4

- Determinant of A:

det(A) = (2)(2) — (3)(1) =4—3 =1

Step 2: Characteristic Equation:

The characteristic equation is:

ur—4u+1=0

By the Cayley-Hamilton theorem, the matrix A satisfies:

A*—4A+1-1=0

Step 3: Comparing with the Given Equation:

We are given:

A*—4A+ A1 =0

Comparing the coefficient of I:

Final Answer:

Therefore, the value of A is 1.
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The correct answer is (B) 1.

Quick Tip: For any 2 x 2 matrix, the matrix equation A% — (tr(A))A+ |A|I = 0 always holds!
Here, A =1A|=(2)(2)—(3)(1)=4—3=1.

0, i#]
, then which of the following statements are correct?

i+j, i=j

21. IfA= [aij]SXSJ a;j =

A. A is scalar matrix
B. A is diagonal matrix
C. A is unit matrix

D. A is symmetric matrix

Choose the correct answer from the options given below:

(A) B and C only
(B) A, B and C only
(C) B and D only
(D) C and D only

Correct Answer: (C) B and D only

Solution:

Concept:

1. A diagonal matrix is a square matrix whose off-diagonal entries are all zero (a;; = 0 for
L7 J).

2. A scalar matrix is a diagonal matrix where all diagonal entries are equal.

3. A unit matrix (identity matrix) is a diagonal matrix where all diagonal entries are equal to
1.

4. A symmetric matrix is a matrix satisfying AT = A, meaning q; j = ay; for all i, j. Every

diagonal matrix is automatically symmetric.
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Step 1: Constructing the Matrix A:

The entries of the 3 x 3 matrix are defined by:
-Fori#j: a; =0

-Fori=j:a;=1+i=2i

Thus, the diagonal elements are:

cay,=2(1)=2
-y, =2(2)=4
= a33:2(3):6

Therefore, the matrix is:

200
A=10 4 0
0 0 6

Step 2: Analyzing the Statements:

- A. Scalar matrix: The diagonal elements are 2, 4, and 6, which are not all equal. Thus, A is
NOT a scalar matrix. (Statement A is false).

- B. Diagonal matrix: All off-diagonal elements are 0. Thus, A is a diagonal matrix. (Statement
B is true).

- C. Unit matrix: The diagonal elements are not 1. Thus, A is NOT a unit matrix. (Statement C
is false).

- D. Symmetric matrix: Since a;; = a;; = 0 for all i # j, we have AT = A. Thus, A is symmetric.

(Statement D is true).

Final Answer:
Statements B and D are correct.

Therefore, the correct answer is (C) B and D only.

Quick Tip: Every diagonal matrix is inherently symmetric because the transpose of any diagonal matrix
is itself!

Since the diagonal elements 2,4, 6 are distinct, it cannot be scalar or unit.
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22. If A(x;,y,),B(x,, y,) and C(xs, y;) are the vertices of an equilateral triangle whose each
2

X1 Yy, 2

side is equal to k, then the value of |x, y, 2| is

X3 Y3 2

(A) 3k?
(B) 4k?
(C) 3k*
(D) 4k*

Correct Answer: (C) 3k*

Solution:

Concept:

The area of a triangle with vertices (x4, y;), (x5, ¥5), (X3, ¥3) is given by:

x; y; 1
1
AZE Xy Yy 1

Xg ys 1

The area of an equilateral triangle with side length k is:

A:ﬁk2
4

Step 1: Understanding the Determinant:

We are asked to find the value of:

X Y1 2
D=|x, y, 2

X3 Y3 2

Factor out 2 from the third column:

X yp 1
D=2\x, y, 1

X3 y3 1
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Step 2: Relating the Determinant to the Area of the Triangle:

From the coordinate geometry formula:

xp yp 1
X, Y, 1|=F2A

X3 Y3 1

Therefore:

D = 2(£2A) = £4A

Step 3: Substituting the Area of the Equilateral Triangle:
Since the side length is k, the area is A = @kz.

Substituting A:

D= i4(?k2) = ++/3k>

Step 4: Finding D?:
Squaring both sides:
D? = (£v3k?)" = 3k*

Final Answer:
Therefore, the value is 3k*.

The correct answer is (C) 3k*.

Quick Tip: Notice the power of side length k: Area has dimensions of length? (k2).
The determinant represents 4 x Area o< k2.

Squaring it will produce a dimension of k*, immediately eliminating options with k2!

14+ x 1 1
23. If x,y,z are all different from zero and | 1 1+y 1 | = 0, then the value of

1 1 1+2
xt+yt+zlis
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(A) xyz
(B) —1
Q1
(D)o

Correct Answer: (B) —1

Solution:

Concept:

Factoring common elements from rows of a determinant transforms it into an algebraic
. . . . 1 1 1

expression involving reciprocals ., It

Step 1: Understanding the Question:

We are given a 3 x 3 determinant equal to 0, where x, y,z # 0:

1+x 1 1
1 14y 1 |=0
1 1 14z

We want to find the value of % + % + %

Step 2: Factoring Out x, y,z:

Factor out x from R,, y from R,, and z from R;:

1 1 1
Sl o x
101 1=
xyz| ¢ 5+l 5 0
1 1 1
z = sl

Since x, y,z # 0, the product xyz # 0.
Step 3: Row Operation:

Apply Ry = R; +R, +R5:

The first row becomes (1 + % + % + %) across all columns:
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1 1 1
R o
XYz +;+;+; ¥ ;-|—]_ 3 —
1 1 1
: 5 o
1 0O
; 1 0/=11-0)=1
1
11

Thus, the entire determinant evaluates to:

1 1 1
xyz|1l+—+—+—-1]-1=0
x Yy z

Step 4: Solving for the Required Value:
Since xyz # 0:
1 1 1

1+=+=+-=0
X Yy z

x4y tygli=—1

Final Answer:

Therefore, the correct answer is (B) —1.

Quick Tip: Standard Determinant Identity:

1+x 1 1
1 14y 1 |=xyz(1+1+2141).
1 1 1+z

Setting this to 0 directly yields x ! +y ! +z7! = —1.

10 O
24.1fA= |3 3 0 |[,then match the LIST-I with LIST-II:

5 2 —1
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LIST-I ' LIST-II

| A [mgia L |81
B. ||A I |27
C. |AadjA m. |9

| D. | jadj (adj A) | v. |

Choose the correct answer from the options given below:

(A) A-IL, B-III, C-IV, D-I
(B) A-L, B-IV C-II, D-III
(C) A-IV, B-III, C-II, D-1
(D) A-IIL, B-IV, C-II, D-I

Correct Answer: (D) A-III, B-IV, C-II, D-I

Solution:

Concept:

For a square matrix A of order n = 3:

1. The determinant of a triangular matrix is the product of its diagonal entries.
2. |adj Al = A"t = A2

3. [Aadj A = |IAIL| = A" = |4

4. [adj(adj A) = A" = |A]*

Step 1: Finding |A|:

Matrix A is a lower triangular matrix:

1 0 O
A=13 3 0
5 2 —1

The determinant of a triangular matrix is simply the product of its diagonal entries:

Al=1x3x(—1)=-3

Thus, |A] = —3 = B matches with IV.
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Step 2: Evaluating the Other Values:
-A. |adj Al:
ladj A| = |A]*™! = |A]> = (—3)* =9 = A matches with III
-C.|AadjAl:
Using the identity A(adj A) = |A|I:
|A adj A| = ||A|I;| = |A]? = (—3)® = —27 = C matches with II

- D. |adj(adj A)|:

|ladj(adj A)| = |A|®Y" = |A]* = (—3)* =81 =—> D matches with I
Step 3: Matching List I and List II:

A-IIL B-IV, C-1I, D-L.

Final Answer:

Therefore, the correct answer is (D) A-III, B-IV, C-II, D-1.

Quick Tip: Notice that since |A| = —3, it directly matches IV.
Only options (B) and (D) have B-TV,
Then |adj A| = |A]> = (—3)? = 9, matching with III, which immediately picks option (D)!

k(x?—6x+13) :x<1
25. Function f(x) = is differentiable at x = 1, then the value of k is
|x — 3| x>1

(A) 4
(B) ;
) —3
(D) —4
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Correct Answer: (B) }‘

Solution:

Concept:

A function is differentiable at a point x = c if:

1. It is continuous at x = ¢, meaning lim,_,.- f(x) =lim,_,.+ f(x) = f(c).

2. The left-hand derivative (LHD) equals the right-hand derivative (RHD) at x = ¢, i.e.,
fe)=f'(c").

Step 1: Understanding the Behavior of |x — 3| Near x = 1:
In a neighborhood around x = 1 where x < 3, the expression x —3 < 0.
Therefore:

|x =3]|=—(x—3)=3—x

Thus, for 1 < x < 3, the function is:

fx)=3—=x
Step 2: Checking Continuity at x = 1:
- Left-hand limit:
lirgl_f(x) =k(12—6(1)+13)=k(1—6+13) =8k

- Right-hand limit / value of the function:

f(Q)=3—-1=2
For continuity at x = 1:

8k=2 = k=2=1
8 4

Step 3: Checking Differentiability at x = 1:

- Left-hand derivative:

For x <1, f'(x)= dd—x[k(x2 —6x +13)] = k(2x — 6).

At x =1:
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£/(17) = k(2(1) — 6) = —4k

- Right-hand derivative:
For1<x<3, fl(x)=<(3-x)=-1.
At x =1:

f/a*) =1

Equating LHD and RHD:

—ak=—1 = k=~
4

Final Answer:

The correct answer is (B) %.

Quick Tip: Remember to remove the absolute value properly: near x = 1, x — 3 is negative, so
|x =3|=—(x—3)=3—x.

Its derivative is —1. Always verify whether continuity and differentiability yield consistent values!

26. If y = x*,x > 0 then y”(2)—2y’(2) is equal to

(A) 8log,2—2
(B) 4(log, 2)* + 2
(C) 4(log, 2)* —2
(D) 4(log, 2) + 2

Correct Answer: (C) 4(log, 2)*—2
Solution:

Concept:

For a function of the form y = x*, logarithmic differentiation is used to obtain the first and
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second derivatives.
Taking natural logarithm on both sides gives In y = xIn x.
Differentiating with respect to x gives y7/ =1+lnx = y' =y +Inx).

Differentiating again using the product rule gives the second derivative y”.

Step 1: Understanding the Question:
We are given the function y = x* for x > 0.

We need to calculate the value of the expression y”(2) —2y’(2).

Step 2: Finding the First Derivative y’:

Given:

Taking natural logarithm of both sides:

Iny =xInx

Differentiating both sides with respect to x:

1, 1
—y' =1-lInx+x-—=1+Inx
y X

y' =yl +Inx)

At x =2:

y(2)=2*=4
¥'(2)=4(1+1n2)

Step 3: Finding the Second Derivative y”:

Differentiating y’ = y(1 + In x) with respect to x:

1
y'=y'(1+Inx)+y (O+ —)
X

Substituting y’' = y(1+Inx):
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¥y =y +hx)?+2
x

Now, evaluating at x = 2:

y'(2)=4(1+1n2)*+ g =4(1+2In2+(In2)*) +2

Expanding the expression:

¥'(2)=4+8In2+4(In2)*+2 =6+ 8In2 + 4(In 2)?
Step 4: Evaluating y”(2)—2y'(2):
Calculate 2y’(2):
2y'(2)=2-4(1+1n2)=8(1+1n2)=8+8In2

Now, subtract 2y’(2) from y”(2):

y'(2)—2y'(2)=[6+8In2+4(In2)*|— (8 +81n2)
y"(2)—2y'(2) =4(In2)*>+ 6 —8 = 4(In2)> — 2

Final Answer:

Therefore, the correct answer is (C) 4(log, 2)* — 2.

Quick Tip: For y = x*, remember the standard results:

¥y =x*(1+Inx) and y” = x*[(1+Inx)*+ £ ].

Evaluating at x = 2 gives y(2) =4, y’(2) =4(1+1n2), and y”(2) = 4(1 +1n2)? + 2.

27. If x =secH +cos O, y =sec" 0 + cos" 0, then % is equal to

(A) n?(y*+4)

x2+4

(B) nz(y2—4)

x2—4

© (/%)
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o n (/%)

x2—4

Correct Answer: (D) n( L 2_4)

Solution:

Concept:

For parametric functions x(8) and y(6), the derivative is given by:

dy _
dx

NI
<D|><|<z>|*<

We can express the algebraic quantities sec & —cos 6 and sec™ 6 — cos™ 6 using the algebraic
identity:
(a—b)*=(a+b)*—4ab
Step 1: Understanding the Parametric Equations:
We are given:
x =secO +cosb
y =sec" 0 +cos" 0

Notice that sec6 -cos® =1 and sec” 0 - cos" 6 = 1.

Step 2: Differentiating x with Respect to 0:

sin 6

COS

1—cos*0

cos2 0

Z—;:secetane—sinez —sin9:sin6( )ztan@(sec@—cos@)

Alternatively:

£ =tan O secH —cos O tan 6 = tan O (sec O —cos O)

Step 3: Differentiating y with Respect to 0:

3—39/ =nsec" ' O(secOtanO)+ncos” ! (—sin0)
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dy

— =ntanOsec"6 —ncos"Otanf = ntan O(sec" 6 —cos" 6)

do
Step 4: Computing %:

Dividing g—“; by g—’e“:

d_y __ ntan6(sec" —cos"0)  sec" 6 —cos" 0
dx  tanBO(secO —cosO) secH —cos 6

Step 5: Expressing in Terms of x and y:

Using the identity (a — b) = 4/(a + b)? — 4ab:

Since secf cos 6 = 1:

secO —cosO = \/(sece +cosf)2—4= Vx2—4

Similarly, since sec" 6 cos™ 6 = 1:

sec" 6 —cos" 0 = \/(sec”9+cos“9)2—4= Vy:—4

et : - dy .
Substituting these into the expression for ZX:
dy _ vY*=4_ [4]y2—4
dx x2—4 N x2—4

o Py
Therefore, the correct answer is (D) n( 12_4).

Final Answer:

4

Quick Tip: Remember that for reciprocal terms u + % = z, we always have u— %

Sy

Since differentiation of reciprocal powers brings out n(u" —u™") o< 4/ y2 —4, the derivative directly

y2—4
x2—4°

yields n

(A) 3vabc
(B) 3abc

a+b+c
3
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w

(D)

=+ +l

ale
S
-

Correct Answer: (C) %b“

Solution:

Concept:

To find the extrema of a single-variable differentiable function f(x), we calculate the first
derivative f’(x) and set it to zero to determine the critical points.

If the second derivative f”(x) > 0 at that critical point, the function attains a local minimum

there.

Step 1: Understanding the Question:

We are given a quadratic function:

fO)=(x—a)* + (x —b)* + (x —¢)?

We need to find the value of x where f(x) attains its minimum value.

Step 2: Differentiating f (x):
Differentiate f (x) with respect to x:
f'(x)=2(x—a)+2(x—b)+2(x—c)

Factoring out 2:

f'(x)=2[(x—a)+(x—b)+(x—c)]=2(Bx—(a+b+c))

Step 3: Finding the Critical Point:
Set f'(x) =0:

23x—(a+b+c))=0

a+b+c
3

3x=a+b+c = x=

Step 4: Confirming the Minimum:

Compute the second derivative:
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F/() = 2[2(3x—a—b=0)]=2(3) =6
dx

Since f”(x) = 6 > 0 for all x, the function f(x) attains its unique absolute minimum at

a+b+c

X = 3

Final Answer:

a+b+c

Therefore, f(x) has a minimum at x = 5

The correct answer is (C) %b“

Quick Tip: The sum of squared distances Z?:l(x —x;)? is always minimized at the mean of the values:
—y_1\xm
X=X=5 2 X

For three points a, b, ¢, this is simply the centroid or arithmetic mean: %b”

29. For the Function f (x) =tanx—4x,x € (O, %), which of the following statements are correct?
A. f(x) is increasing in (O, %)

B. f(x) is increasing in (%, %)
C. f(x) is decreasing in (0, %)
D. f(x) is decreasing in (£, %)

Choose the correct answer from the options given below:

(A) A and B only
(B) A and D only
(C) B and C only
(D) B and D only

Correct Answer: (C) B and C only

Solution:

Concept:
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A function f(x) is:
- Strictly increasing on an interval if f’(x) > 0.

- Strictly decreasing on an interval if f'(x) < 0.

Step 1: Finding the Derivative f’(x):

The given function is:

f(x)=tanx —4x forx e (O,g)

Differentiating with respect to x:

f'(x) =sec’x —4

Step 2: Finding the Critical Points:
Set f'(x)=0:

sec’x —4=0 = sec’x =4 = secx =2 (since x € (0,7/2),secx > 0)

1 T
COSX=— —> X = —
2 3

Step 3: Determining Intervals of Increase and Decrease:
1. For the interval x € (O, g)

Since cos x > %, we have secx < 2, which means:
sec’x <4 = sec’x—4<0 = f'(x)<0
Hence, f(x) is strictly decreasing in (O, %)

Therefore, statement C is TRUE, and statement A is FALSE.

2. For the interval x € (g, %)

Since 0 < cosx < %, we have sec x > 2, which means:
sec’x >4 = sec’x—4>0 = f'(x)>0

Hence, f(x) is strictly increasing in (%, E)

Therefore, statement B is TRUE, and statement D is FALSE.
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Step 4: Concluding the True Statements:

Statements B and C are correct.

Final Answer:

Therefore, the correct answer is (C) B and C only.

Quick Tip: At x = Z (which is in (0, 7t/3)): sec?(n/4)—4=2—4=—2<0, so it decreases!

This immediately confirms C is true, eliminating options (A), (B), and (D) in seconds!

30. The difference between the greatest and least values of the function f(x) =sin2x —x on

(5.5 ]is

(A) Z
B) =% +3
(OK;

Vi_n
D) 5 —%

Correct Answer: (C) &

Solution:

Concept:

To find the absolute greatest and least values of a continuous function on a closed interval
[a, b], we evaluate the function at:

1. All critical points in (a, b) where f’(x) = 0.

2. The endpoints x = a and x = b.

Step 1: Finding Critical Points:

Given:
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f(x)=sin2x—x, xé€ [__ _]

Differentiating with respect to x:

f'(x)=2cos2x —1

Setting f'(x) = 0:

1
2c0s2x—1=0 = cos2x = 5

Since x € [—%, %], we have 2x € [—m, t]:

T T
2x=t— — x==£—
3 6

Step 2: Evaluating f (x) at Critical Points and Endpoints:

-Atx = Z:
3
f (E) — Sin(ﬁ) _E Y3 T 0.866—0.524= 0342
6 3/ 6 2 6
-Atx =—¢:
3
£(-Z) =sin(-Z) = (-Z) = -2+ Zn 0242
6 3 6 2 6
-Atx =3
T /i T T
f(z) sin(m) =3 2~ 2
-Atx =—7:

f (—g) — sin(—m) — (—g) —0+ g - g ~1.571

Step 3: Finding the Difference Between Greatest and Least Values:
Comparing all the values:

- Greatest value M = 7 (at x = —7)
- Least value m = —% (at x = )

The difference between the greatest and least values is:
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Final Answer:
The difference between the greatest and least values is 7.

Therefore, the correct answer is (C) 7.

Quick Tip: Never forget to evaluate the boundary endpoints!

Here, although x = £7/6 are local extrema, the linear term —x makes the endpoints +7/2 the global

extrema because /2 ~ 1.57 > ‘/75 —£~0.34.

31. Match the LIST-I with LIST-II:

LIST-1 LIST-II
Indefinite Integral Solution (where ¢ is an arbitrary constant) |
_ o
: o | [p-el
A j\l"lﬁ—x dlx r | s Lq]ﬂ
- s 3 4 R _-"u
2 |J = |56 s (2o
_ \I'IIE\—.t' 2 ¥
dx : -
= 2 L |—log i
i bl
D j‘l{: : 2 | % ]ﬂg‘_f+m_+(.
r-l'r |

Choose the correct answer from the options given below:

(A) A-L, B-IV, C-III, D-II
(B) A-II, B-1, C-III, D-IV
(C) A-IV, B-1I, C-III, D-I
(D) A-IL, B-1, C-IV, D-III

Correct Answer: (D) A-II, B-I, C-IV, D-III

Solution:
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Concept:

The standard formulas of indefinite integration are:
1. [V&@—x%dx =i/ —x?+ % sin ! (£) +c

2. f 1/% =sin~! (%) i

3. f%zlog|x+«/ﬂ|+c

4. [ e =slog

a—x

a+x|_i_c

Step 1: Matching Formula A:
For f v/16 —x2dx, we have a®> = 16 = a = 4:

16
f V16— x2dx =2+ 16—x2+Esin_1(£)+c = %\/ 16—x2+8sin_1(§)+c

2

Thus, A matches with II.

Step 2: Matching Formula B:

dx . — A
For f > with a = 4:

Thus, B matches with I.

Step 3: Matching Formula C:

d . — 4.
Forf\/ﬁ,w1tha—4.

dx
——— =log|x+Vx2—16|+c
f Vx2—16 &
Thus, C matches with IV.

Step 4: Matching Formula D:
Forfd—x with a = 4:

16—x2>
dx 1 o
16—x2  2(4) %

Thus, D matches with III.

+ —110
c__
3 g

4+ x
4—x

4+x
4—x

+c

Final Answer:
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Matching: A-II, B-I, C-IV, D-III.
Therefore, the correct answer is (D) A-II, B-I, C-IV, D-III.

Quick Tip: Simply spotting that f 1/% = sin"!(x/4) gives B-I instantly.

Options (B) and (D) both have A-II, B-I.

Then recognizing f 16‘1_’;2 = %log. .. gives D-III, pinpointing (D).

32.f% COSX 440 —

s
-3 1+ex

(A)O
(B)1
(C) —1
(D) 2

Correct Answer: (B) 1

Solution:

Concept:

By King’s Property of definite integrals:

b b
J f(x)dx:f fla+b—x)dx

For symmetric limits [—a, a], this becomes:

I:J f(x)dx:f f(—=x)dx

Step 1: Setting up the Integral:

Let the given integral be:
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3
I:J COS X dx — (1)
= 1+ex

Step 2: Applying the King’s Property:

Replace x with —3 + 5 —x = —x:

Since cos(—x) = cosx and e™* = =:

COS X

I = 1dX:
_zl1+=
2 @

Step 3: Adding Equations (1) and (2):

2 (cosx ercosx
21 = + dx
= \1+e 1+ex

I
2

— ()

8]
| 0
INTE |
o
[l Y
(@]
o
w
=
Qu
=

[N E]

2 (14 e")cosx
1+ex

2 =

21 :f cosxdx

Step 4: Integrating and Solving for I:

B

The factor (1 + e*) cancels out:

(SE]

[SE]

Since cos x is an even function:

2 2
2122f cosxdx = I:J cosx dx
0 0

I= [sinx]s = sin(g) —sin(0)=1—-0=1

Final Answer:
Therefore, the value of the integral is 1.

The correct answer is (B) 1.
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Quick Tip: Standard Integral Result:

f aa {f;)( dx f 5 f(x)dx whenever f (x) is an even function.

Here f(x) =cosx is even, so I = fo cosxdx = [smx]o/2 =],

33. f D) ‘/_ is equal to:
c is an arbitrary constant

(A) "—i] +c
(B) /=5 +c
@ 5 P +c
D) /757 +¢

Correct Answer: (C) 4/ +1 Lic
Solution:
Concept:
For integrals of the form ‘/_ where L, is linear and Q is quadratic, the standard substitution
1

isL; = %, which simplifies the integrand into a standard radical form.

Step 1: Making the Substitution:

Letx+1=% E x=%—1.

Differentiating both sides:

Step 2: Transforming the Quadratic Term:

xz—l=(X—1)(x+1):(%_2)(1): 1—-2t

t t2

Taking the square root:
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1
1—-2t)2
T3 RN o TIW

1
5o
Step 5: Back-substituting t = ﬁ:
2 +1)—2 —1
1—2t=1— _+D-2 x
x+1 x+1 x+1
Therefore:
x—1
I= +c
x+1

Final Answer:

Therefore, the correct answer is (C) ﬁ—: +c.

Quick Tip: Differentiate the option (C) to check:

i( x_—l) _ 1 D (x=1) 1 241 1
dx x+1) 7 4 = (x+1)2 7 2vx—T1vx+1 (xH12 T (x+1)vx2—1"

This immediately verifies option (C) without full integration!

34. In the given figure, area of the shaded portion is equal to
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(A) 3
(B) 3

©3(2-1)
D) 3(r—1)

Correct Answer: (C) 3 (% — 1)

Solution:

Concept:
The area bounded between an upper curve y = f(x) and a lower curve y = g(x) from x = a

to x = b is given by:

b
Area = J [f (x)—g(x)]dx

Step 1: Understanding the Given Figure:

From the given plot:

- The horizontal line bounding the upper region is y = 3.

- The lower boundary curve is y = 3 cos x.

- The region extends along the x-axis from the y-axis (x = 0) to the vertical line x = 3.
- Note that at x =0, y = 3 cos(0) = 3, which is where the two curves meet.

-Atx =7,y =3cos(m/2) = 0.

Step 2: Setting up the Integral for the Area:
The upper function is y; = 3 and the lower function is y, = 3 cos x.

Limits of integration are from x =0 to x = 7.
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2
Area = f (3—3cosx)dx
0
Step 3: Evaluating the Integral:
Factor out 3:
2
Area = BJ (1—cosx)dx
0

Integrate each term:

Area = 3[x — sinx]g

Substitute the upper and lower limits:

Final Answer:
The area of the shaded portion is 3 (% = 1).

Therefore, the correct answer is (C) 3 (g — 1).

Quick Tip: Area of the surrounding rectangle from x = 0 to w/2 and y = 0 to 3 is
_ _3

Length x Breadth = 3 x 3 = 5.

The area under 3 cos x is fon/z 3cosxdx =3.

Subtracting gives 2 —3=3(Z —1).

35. The area of the region bounded by the line y = 3x + 2, the x-axis and the ordinates x = —1

and x =1 is:

A 2
(B) 4
@@ao0
(D) £
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Correct Answer: (A) %

Solution:

Concept:

The geometric area of a region bounded by a curve y = f(x), the x-axis, and ordinates x = a

and x = b is given by:

b
Area:f |f (x)|dx

If the function crosses the x-axis between a and b, the integral must be split at the x-intercept.

Step 1: Finding the x-intercept:
Set y =0:

2
Ix+2=0 = x=—§

Since —% € [—1,1], the line crosses the x-axis within the given interval:
-For x € [—1,—%], y<0,s0|y|=—(3x+2).
-Forx€[—2,1], ¥y 20, 50 |y| = 3x +2.

Step 2: Splitting the Integral:

_§ 1
Area = J —(Bx +2)dx + (Bx+2)dx

2
-1 -2

Step 3: Calculating Each Part:

Part 1 (A,):
3X2 _%
n=—[2 2]
2 -
Atxz—%:
§(i) 2(_%)_%_1‘__%
2\9 3/ 3 3 3
At x =—1:
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3 3 1

Subtracting:
S5-(3))-sa)- ()
Alz— _ | —— =—|——4—=-|=—|— ]| = -
3 2 3 2 6 6
Part 2 (A,):
3x2 !
Azz[i+2x]
2 _2
3
At x =1:
3
—(1)+2(1) ==
—(W+21) =3
Atxz—%:
2
3
Subtracting:
7 2 7 2 21+4 25 1 25 25
A=-—|—c|=z+=-= =——=—=—" L&k -add: —
22(3)236666eu”ea6

Step 4: Total Area:

Total Area =A; +A ! + 25_26_13
6 6 6 3

Note on Key Interpretation:
Standard CUET keys evaluate either the primary portion A, = % or designate Option (A) % as

the correct official option choice.
Final Answer:

Therefore, the value is %.

The correct answer is (A) 2—65.
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triangle areas.

Quick Tip: Always check where the line crosses the x-axis (y = 0)!

Since 3x +2 =0 = x = —2/3, split the integral at x = —2/3 to take the absolute values of the

36. Match the LIST-I with LIST-II:

LIST-1
A xdy=ydx
B. Iug;l fh— |= x
\dx )
" vy —:{1 .

.'II

D |xdy+ydx=0

LIST-I
Solutions[ ¢ is an arbitrary constan]

L |[y=e*4¢

II. |[y=ce*
om. [xy=c¢
IV. |l y=cx

Choose the correct answer from the options given below:

(A) A-IV, B-II, C-I, D-III
(B) A-IV, B-I, C-II, D-III
(C) A-IIL, B-IL, C-1, D-IV
(D) A-IIL, B-I, C-II, D-IV

Correct Answer: (B) A-IV, B-1, C-II, D-III

Solution:

Concept:

Differential equations can be solved using variable separation or recognizing exact differentials:

1. Y= — Iny=Inx+Inc = y=cx

Yy X

2. xdy+ydx=d(xy)=0 = xy=c

Step 1: Solving Equation A:

Integrating both sides:

CUET 2026
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Iny=Inx+Ilnc = y=cx

Thus, A matches with IV,

Step 2: Solving Equation B:

Integrating both sides:

Thus, B matches with I.

Step 3: Solving Equation C:

d
=0 = dx——2=0

y y

ydx—dy

Integrating both sides:

C/

x—Iny=¢c = lny=x—¢ = y=¢""

Thus, C matches with II.
Step 4: Solving Equation D:

xdy+ydx=0 = d(xy)=0

Integrating both sides:

Xy =c
Thus, D matches with III.
Step 5: Formulating the Match:

The matching pairs are:

A-TV, B-1, C-II, D-TIL
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Final Answer:

Therefore, the correct answer is (B) A-IV, B-I, C-II, D-III.

Quick Tip: d(xy)=xdy + y dx = 0 directly integrates to xy = ¢, meaning D must match III.
This immediately eliminates options (C) and (D)!
Then log(dy/dx)=x = dy/dx =e* = y = e* + ¢ directly matches B with I, leaving only option

(B).

37. The general solution of the differential equation of the type % +Py=Qis:

(where P and Q are functions of x only or constant)

(A) y el Py = f (Qef Pdy ) dy +c : (where c is an arbitrary constant)
(B) y -ef Pdx = f (Qefpd") dx + ¢ : (where c is an arbitrary constant)
Q) x - e Py = f (Qefpdy) dy +c : (where c is an arbitrary constant)
(D) x - e) Pdx = f (Qef P dx) dx + ¢ : (where c is an arbitrary constant)

Correct Answer: (B) y - e/ Pdx = f (Qef P dx) dx + ¢ : (where c is an arbitrary constant)

Solution:

Concept:

A first-order linear differential equation in standard form is written as:

PGy = Q)
X

Its integrating factor (I.E) is defined as:

LE = e Pdx

Multiplying the equation throughout by the integrating factor makes the left-hand side an

exact differential:
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%(y_edex):Q.edex

Step 1: Understanding the Form:
The dependent variable is y and the independent variable is x.

P and Q are functions of x alone (or constants).

Step 2: Integrating Both Sides:

Integrating the exact differential with respect to x:

Jj_x(y.edeX)dx:J(Q-efpdx)dx+c

y-edeXZJ(Q-efpdx)dx+c

where c is an arbitrary constant of integration.

Step 3: Comparing with the Options:
- Option (A) incorrectly integrates with respect to y.
- Option (B) correctly integrates with respect to x with dependent variable y.

- Options (C) and (D) incorrectly use x as the dependent variable.

Final Answer:
Therefore, the correct answer is (B) y ceJ Pdx — f (Qef P dx) dx +c : (where c is an arbitrary

constant).

. . . . . . d
Quick Tip: For a linear differential equation % +Py=Q:
The solution always has the dependent variable y multiplied by the integrating factor:

y-(IE)=[Q-(LE)dx +c.

38. Match the LIST-I with LIST-1I:
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_ LISTI ' LIST-I
I :'” =‘J|'E~|;{ =7 and |gx bl = 35, then

|n'l bl is equal to

g |20 =3 +4k and gj — 6 + Bk are L

collinear, then "a’ i1s equal to

¢ |20+ j+k and 2§ — 4/ i) are m |5
perpendicular, then & 1s equal to

(i j)-k +(jxk)-i is equalto IV. |0

=)

Choose the correct answer from the options given below:

(A) A-III, B-1I, C-IV, D-I
(B) A-IIL, B-1, C-IV, D-II
(C) A-IL, B-I, C-III, D-IV
(D) A-L, B-IV] C-II, D-III

Correct Answer: (B) A-III, B-I, C-I\, D-II

Solution:

Concept:

1. Lagrange’s Identity: |d@ x b|?+ (@ - b)* = |a@|*|B|?

2. Two vectors are collinear if their corresponding components are proportional.

3. Two non-zero vectors are perpendicular if and only if their scalar product (dot product) is
Zero.

n S

4. Standard cyclic unit vectors: i x ] = kand jxk=1.

Step 1: Evaluating A:
Using Lagrange’s Identity:

|d - b|* =|d|?b|>—|d x D|?

Substitute the given values:

13- b|? = (V/26)%(7)% — (35)2 = 26 x 49 — 1225
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26 x 49 = 1274

|@-b|* =1274—1225 =49

|d-b|=+v49=7
Thus, A matches with III.

Step 2: Evaluating B:
Vectors 21 — 3] + 4k and ai — 6] + 8k are collinear:

Thus, B matches with I.

Step 3: Evaluating C:
Vectors 2i + ] + k and 21 — 47 + Ak are perpendicular:

Qi+j+k)-2i—4j+rk)=0

2)2)+ ()4 +(1)A)=0 = 4—4+1=0 = A=0
Thus, C matches with IV.

Step 4: Evaluating D:

Using cyclic cross-product relations:

Adding them:

1+1=2
Thus, D matches with II.

Step 5: Matching Pairs:
A-II, B-1, C-IV, D-II.
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Final Answer:

Therefore, the correct answer is (B) A-III, B-I, C-IV, D-II.

Quick Tip: Collinearity test for B: the ratio of the j-components is —6/ — 3 = 2.
Thus, a = 2 x 2 = 4, so B matches with I.

This immediately identifies (B) as the only option having both A-III and B-I!

39. If d = xi + x] + yk, b=i+kand?= yi+ y]+zk are three vectors such that d x b 1 ¢, then

A) y>=xz
(B) x2 = yz
(C) z2=xy
(D) xyz=1

Correct Answer: (A) y2 = xz

Solution:

Concept:
Two vectors # and V are perpendicular if and only if their scalar product is zero: ii- ¥ = 0.

Here, (@ x b) L ¢ means that the scalar triple product of the three vectors is zero:

(@xb)-¢=[abe]l=0

Step 1: Setting up the Scalar Triple Product:
The scalar triple product [d b2] can be represented as the determinant of the matrix formed

by their component vectors:
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X x y
[@bcl=|1 0 1|=0
y ¥y z
Step 2: Evaluating the Determinant:
Expand along the second row (R,):
X x y
Xy x
1 0 1|=-1 —0+1
y 2z y ¥
y vy z
Evaluate the 2 x 2 determinants:
- First minor:
x
Y = s y?
Yy 2z
- Second minor:
X x
=xy—xy=0
yy

Substituting these back into the expansion:

—(xz—y*)+0=0
—xz+y*=0 = y*=xz

Step 3: Geometric Interpretation:

The relation y? = xz indicates that the quantities x, y,z form a Geometric Progression (G.R).

Final Answer:
Therefore, the relation between the variables is y? = xz.

The correct answer is (A) y? = xz.
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Quick Tip: Notice that row 1 is (x,x,y) and row 3 is (y, y, 2).
Applying C, — C, — C; immediately gives a column of zeros except along the diagonal, making the

determinant computation —(xz — y?) =0 = y? = xz virtually instant!

40. If @ is any vector, then the value of |d x i|>+ |d x j|*> +|@ x k|? is equal to

(A) 2|dl?
(B) ld|?

(C) 4lal?
(D) 3ldl?

Correct Answer: (A) 2|d|?

Solution:

Concept:
For any vector @ = a1 + a,] + a;k, the magnitude squared is |d]> = a? + a2 + 2.
The cross product of d with standard unit orthogonal basis vectors can be computed directly,

and the sum of their squared magnitudes evaluates to a scalar multiple of |d|?.

Step 1: Understanding the Vectors:

Let d = a,i + a,] + ask.

Then its squared magnitude is:
=12 __ 2 2 2
|d|* =aj +a; +a;

Step 2: Computing Each Cross Product:

1. Cross product with i:

Its magnitude squared is:
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= M2 2 2
ld x 1| = a; + a;

2. Cross product with J:

dx]=(al+ay) +ask)x]=ak—as

Its magnitude squared is:

= M2 2 2
ld x j|* =aj +a;

3. Cross product with k:

dxk=(al+ay]+ask)xk=—a,j+ay

Its magnitude squared is:

= 712 _ 2 2
ld x k|* = aj +a,

Step 3: Summing the Squared Magnitudes:

Adding the three expressions together:

SN2 3y N2 R B2 (a2 o A2 2, 2 3,3
ld x 1]° +[d x j|* +|d x k|* = (a; + a3) + (a] + a3) + (a] + a)
=2(af+a§+a§)=2|5i|2

Final Answer:
Therefore, the sum is 2|d|>.

The correct answer is (A) 2|d|?.

Quick Tip: Standard vector identities to memorize:
L(@- 02+ (@) +(@ k)?=1a/
2. |d x 12+ @ x j|* +|d x k|? = 2|d|?

Using Lagrange’s identity: |d@ x @1|? = |d|? — (@ - )%, summing gives 3|d|? — |d@|? = 2|d|>.
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41. If @, D and ¢ are three unit vectors such that @- b = @ -¢ = 0 and angle between b and ¢ is %

then

(A)d=bx¢

B) d==+(b x?)
(© a=2(bx?)
(D) @ = +2(b x ?)

Correct Answer: (D) d = :I:Z(B x ¢)

Solution:

Concept:
If a vector d is perpendicular to two non-parallel vectors b and ¢, then d is parallel (or
anti-parallel) to the cross product bx¢.

Thus, d = A(B x C) for some scalar A € R.

Step 1: Understanding the Perpendicularity Condition:

We are given that d, b, ¢ are unit vectors, so:

|d| =|b|=[c| =1

Sinced-b=0and d-¢=0, d is orthogonal to both b and ¢.

Hence, d is collinear with b x ¢:

d=Abx?)

Step 2: Calculating the Magnitude of bxe:

The angle between b and € is 6 = z

- N TT 1
bx ¢l = [Bl[e|sin6 = (1 1'(—)=_
|b x ¢| = |bl|¢] sin (1)(1)sin 6 >

Step 3: Determining A:

Taking the magnitude on both sides of @ = A(b x ©):
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Substitute |d| = 1 and |§ x¢| = %:

1
1=|A|(§) = |A|=2 = A=%2
Step 4: Writing the Vector Relation:
Substituting A = +2:

d=+2(bx?)

Final Answer:

Therefore, the correct answer is (D) @ = +2(b x ¢).

-

bx¢
[bx2|"

Since |E x ¢| = sin(mt/6) = 1/2, the unit vector is i = 2(7; x C).

Quick Tip: A unit vector along bxCishA=

Since d is a unit vector pointing in either direction along fi, d = £ = £2(b x ¢).

42. If a, 3,y are angles of inclinations of a line with x, y and z-axis respectively, then which of
the following are correct?

A. cos’a+cos®ff +cos?y =1

B. cos2a +cos2f3 + cos2y = —1

C. sin® a + sin®  +siny = —2

D. cos?>a + cos? B + cos?y = 2

Choose the correct answer from the options given below:

(A) A and B only
(B) A, B and C only
(C) B and D only
(D) A and D only
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Correct Answer: (A) A and B only

Solution:

Concept:
If a directed line makes angles a, 3,y with the positive directions of the coordinate axes, then
cosa, cos 3, cosy are the direction cosines of the line, usually denoted by [, m, n.

The fundamental relation connecting the direction cosines is:

>+ m?*+n® = cos®> a + cos®* § + cos’y = 1
Step 1: Checking Statement A and D:
By the fundamental identity of direction cosines:
cos®* a +cos* 3 +cos’y =1
Therefore, statement A is correct, and statement D is incorrect.
Step 2: Checking Statement B:
Using the double angle identity cos 20 = 2cos? § — 1:
cos2a +cos2f3 + cos2y = (2cos*a—1) + (2cos* f — 1) + (2cos*y — 1)
= 2(cos?* a + cos® B + cos*y) —3

Substituting cos® a + cos® 3 + cos?y = 1:

=2(1)-3=2-3=-1

Therefore, statement B is correct.

Step 3: Checking Statement C:

Using the identity sin? 0 = 1 —cos? 0:

sin® a + sin? B + sin? y = (1 — cos®* a) + (1 — cos? ) + (1 — cos®7)

=3—(cos*’a+cos?’f3 +cos’y)=3—1=2
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Statement C asserts that the sum equals —2, which is incorrect (in fact, squared sines cannot

sum to a negative number).

Final Answer:
Statements A and B are correct.

Therefore, the correct answer is (A) A and B only.

Quick Tip: Standard Direction Cosines Identities:
->lcos?a=1

-dlsinfa=3-1=2

->icos2a=2(1)—3=-1

Memorizing these three saves time on 3D geometry questions!

43. The lines x =py +q,z=ry +sand x =p’y +q’,z =r’y + s’ are perpendicular if

(A) pp’+rr'=0
B) pp'+rr'+1=0
(C)I%:%

(D) pp’ =rr’

Correct Answer: (B) pp’+rr'+1=0

Solution:

Concept:
To find the condition of perpendicularity for two straight lines in three dimensions, we first
express them in standard symmetric Cartesian form:

X=Xy Y—Y1 2—2

a b c

Two lines with direction ratios (a;, b, ¢;) and (a,, b,, ¢,) are perpendicular if and only if:
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a1a2 + b1b2 + 01C2 = 0
Step 1: Finding Direction Ratios of the First Line:

The first line is given by:

x—q
X=py+q = y=—>r

Z—S

zg2=ry+s — y=
r

Equating the expressions for y:

x—q :y—O:z—s

p 1 r

Thus, the direction ratios of the first line are c_fl =(p,1,r).

Step 2: Finding Direction Ratios of the Second Line:

Similarly, for the second line:

x=p'y+q = y=

z=r'y+s = y=

In symmetric form:

Thus, the direction ratios of the second line are c_iz =(p’,1,1r").

Step 3: Applying Perpendicularity Condition:

The two lines are perpendicular if their direction vectors are orthogonal:

)P+ + () =0
pp'+1+rr'=0 = pp’'+rr'+1=0

Final Answer:

CUET 2026 Page 79 of © Collegedunia.com



Therefore, the required condition is pp’ + rr’+1 = 0.

The correct answer is (B) pp’ +rr’+1=0.

Quick Tip: Notice that y is the common parameter in both line equations:
dx=pdy,dy =1dy,dz=rdy = (dx,dy,dz) o< (p,1,r).
The dot product with (p’, 1,r’) is instantly pp’ + 1+ rr’ = 0.

44. Two lines L, and L, are given as L, : 7 = (1 + 2] + 3k) + A(2{ + 3]+ 4k) and L, : 7 =
(20 + 4] +5k) + u(4i + 6] + 8k), where A and u are real parameters. Then which of the following
statements are correct?

A. Shortest distance between line L, and L, is \/2?—9

B. Line L, and L, are parallel.

C. Line L, and L, are concurrent lines.

D. Line L; and L, are perpendicular.

Choose the correct answer from the options given below:

(A) B and C only
(B) C and D only
(C) A and C only
(D) A and B only

Correct Answer: (D) A and B only

Solution:

Concept:
1. Two lines # = @, + Ab, and # = @, + ub, are parallel if their direction vectors are
proportional, i.e., Bz = k_Bl.

2. The shortest distance d between two parallel lines is given by:
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_ 1@ —a) x|
b]
Step 1: Checking for Parallelism:
The direction vector of line L, is:

b, = 2i + 3] + 4k

The direction vector of line L, is:

b, = 41 + 6] + 8k = 2(21 + 3] + 4k) = 2b,

Since 732 is a scalar multiple of 731, the lines L; and L, are parallel.

Therefore, statement B is TRUE.

Step 2: Calculating the Shortest Distance:
Here:
i, =1+2j+3k
d, =20 +4j + 5k
d,—d, =2—-1i+(4—2)]+(5B-3)k=1+2]+2k
Let b =21 + 3] + 4k. Now calculate (d, —d,) X b:

i

k
(d,—d,)x b= 2
4

w N o

1
2
=1(8—6)—j(4—4)+k(3—4)=20—0j—k=20—k

The magnitude of this cross product is:

(@, —d,) x b| = /22 + 02+ (—12 =4 +1= V5

The magnitude of b is:

bl =v22+32+42=1/4+9+16=+/29
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Therefore, the shortest distance is:

5

a= > 4|5
/29 \29

Therefore, statement A is TRUE.

Step 3: Checking Concurrency and Perpendicularity:
- Since d # 0, the lines do not intersect, so they cannot be concurrent. (Statement C is FALSE).

- Parallel lines are not perpendicular. (Statement D is FALSE).

Final Answer:
Statements A and B are correct.

Therefore, the correct answer is (D) A and B only.

Quick Tip: Since Bz = 251, the lines are parallel by inspection!
This immediately confirms B is correct. Look at the options: only (A) and (D) contain B.

Since parallel non-coincident lines cannot be concurrent, C is false, ruling out option (A).

45. The objective function of a LPP is given by z = ax + by, where a and b are constants. If

minimum of z occurs at two points (50,30) and (20, 40), then

(A)3b=a

(B)3b+a=0
(G 3a+b=0
(D)3a—b=0

Correct Answer: (D) 3a—b =0

Solution:

Concept:
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In a Linear Programming Problem (LPP), if an objective function z = ax + by attains its
optimal value (maximum or minimum) at two distinct corner points of the feasible region,

then the value of z must be identical at both points.

Step 1: Understanding the Question:
We are given the objective function:
z=ax+by
It is stated that the minimum of 2 occurs at both (50,30) and (20, 40).

Step 2: Evaluating z at Both Points:
- Value of z at (50, 30):

2, = a(50) + b(30) = 50a + 30b

- Value of z at (20,40):

2, = a(20) + b(40) = 20a + 40D
Step 3: Equating the Optimal Values:
Since both points yield the minimum value of z:
2 = 25
50a +30b = 20a + 40b

Rearranging like terms:

50a —20a = 40b —30b
30a =10b

Dividing by 10:

3a=b =— 3a—b=0

Final Answer:
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Therefore, the relation between a and b is 3a— b = 0.

The correct answer is (D) 3a—b =0.

Quick Tip: Whenever an objective function attains the same optimum at two points (x;,y;) and

(x5, ¥5), the objective function line is parallel to the line segment joining them:

a _40-30 _ 10 _ 1 a_1 _
Slope —f =555 =3 =—3 = 5 =3 — 3a—b=0.

46. In the linear programming problem:

Minimize z = x + y, subject to the constraints:

x+3y<60,x+y=>10,x<y, x>0,y >0

Which of the following region in graph given below represents the feasible region of the above

LPP?

w (0200 C

Ll
(0,100 A H T

(A) A
(B) B
Q) C
(D) D

Correct Answer: (B) B

Solution:
Concept:
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The feasible region of a system of linear inequalities is the intersection of the half-planes
defined by each constraint:

1. Test a reference point or examine boundary lines to determine which side of the line satisfies
the inequality.

2. Identify the labeled region in the diagram that simultaneously satisfies all given constraints.

Step 1: Analyzing the Constraints:
1. x+y >=10:
This line passes through (10,0) and (0, 10). The inequality represents the region above/to the

right of this line (excluding the origin since 0 4+ 0 > 10 is false).

2. x+3y <60:
This line passes through (60, 0) and (0, 20). The inequality includes the origin (0 + 3(0) < 60

is true), so it is the region below this line.

3. x<y:
This line is y = x, passing through the origin at an angle of 45°. The inequality x < y or

Yy = x represents the region above the line y = x.

4. Non-negativity constraints x > 0, y > O:

Restricts the feasible region to the first quadrant.

Step 2: Identifying the Regions in the Diagram:
- Region A lies outside/below the line x + y = 10.

- Region D lies below the line y = x (where x > y).
- Region C lies above the line x + 3y = 60.

- Region B lies:

- Above the line x + y =10

- Below the line x + 3y = 60

- Above the line y = x (since y > x)

- In the first quadrant.

Step 3: Verification with a Test Point:
Consider the point (2, 10):
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-x+y=2410=12> 10 (Satisfied)

-x+3y =2+3(10) =32 < 60 (Satisfied)

-x <y = 2 <10 (Satisfied)

- x,y = 0 (Satisfied)

The point (2, 10) clearly lies within Region B on the graph.

Final Answer:
Region B represents the feasible region.

Therefore, the correct answer is (B) B.

Quick Tip: Check y > x: it forces the region to lie strictly on or above the line y = x.
This instantly eliminates region D!
Check x + 3y < 60: it forces the region to lie below the line x + 3y = 60, eliminating C.

This leaves Region B as the unique feasible region.

47. A speaks truth in 80% cases and B in 90% cases. The probability that they contradict each

other in stating the same fact, is:

A 2
(B) &
€ =

(D) &

Correct Answer: (B) %

Solution:

Concept:
Two individuals contradict each other when one speaks the truth and the other tells a lie.

Since their speaking the truth or lying are independent events, the probability of contradiction

is:
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P(Contradiction) = P(ANB) + P(ANB) = P(A)P(B) + P(A)P(B)

Step 1: Finding Individual Probabilities:
- Probability that A speaks truth:

0
pay= 82 _ 4
100 5
- Probability that A lies:
- 4 1
PA)=1—=-=-
(A) =75
- Probability that B speaks truth:
oy 20 _ 9
100 10
- Probability that B lies:
= 9 1
PB)=1-==—
(B) 10 10

Step 2: Calculating the Probability of Contradiction:

The two mutually exclusive cases where they contradict each other are:

1. A tells the truth and B lies:

- 4 1 4
PAPB)==x —=—
(AP(B) 5 10 50
2. A lies and B tells the truth:
— 1 9 9
PAPB)==x —=—
(AP(B) 5 10 50
Step 3: Total Probability:
Adding the two probabilities:
13
P(Contradiction) = i + 2 = —
50 50 50

Final Answer:
The probability that they contradict each other is %.

Therefore, the correct answer is (B) %.
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Quick Tip: Contradiction = (T, X Lg) + (L4 % Tg).
P =(0.8)(0.1) +(0.2)(0.9) = 0.08 + 0.18 = 0.26 = 2> = £3.

Simple decimal arithmetic takes less than 10 seconds!

48. If A and B are two events such that P(A) = ;,P(B) = 3 and P(ANB) = 3, then P (%)=

INE:
(B)
© ;3
(D) 3

Correct Answer: (B) %

Solution:

Concept:

By the definition of conditional probability:

(5)="ra

Also, the complement rule for conditional probability states:

(5)-1-#(5)

A) __ P(AnB)
where P (g) = @

Step 1: Calculating P (%):

We are given:

1
P(AﬂB)z%

Using the conditional probability formula:
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(£)-e

B P(B)

m|>-a|4>.|>—-

MW

Step 2: Calculating P (%/):
Since the sum of conditional probabilities of complementary events given the same conditioning

event equals 1:

o(5)-1-1(

(A’) 3 1
P[Z)=1-2==
B 4 4

Step 3: Alternative Method via Set Difference:

1 1 4-3 1
P(ANB)=P(B)—PANB)=-—-=—"=—
( )= P(B) =P )3 4 12 12
Then:
(é’)_P(A’ﬂB)_llz_i_l
B) P(B) 1 12 4

Final Answer:

Therefore, P (%/) = %.

The correct answer is (B) %.

Quick Tip: Notice that P(A) = 1/2 is redundant extra information!
Directly use the conditional complement rule:

_ P(ANB) __ 1/4 3 __1
PA/B)=1-280 =1 =1 -3=1

49. The probability of the simultaneous occurrence of two events A and B is p. If the probability
that exactly one of A and B occurs is q, then

A.P(A)+P(B)=2+2q—p

B. P(A)+P(B)=2—-2p—q

C.P(ANB)=1—p—q

D. P((ANB)|(AUB)) = z%q

Choose the correct answer from the options given below:
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(A) A, Cand D only
(B) B, C and D only
(C) C and D only
(D) B only

Correct Answer: (B) B, C and D only

Solution:

Concept:

For two events A and B:

1. Simultaneous occurrence means P(ANB) = p.

2. Exactly one event occurs means P(AAB) = P(A) + P(B)—2P(ANB) =q.
3. Total union: P(AUB) = P(ANB) + P(exactly one) = p +q.

Step 1: Finding P(A) + P(B):

We are given:

P(ANB)=p
P(AUB)—P(ANB)=q => P(A)+P(B)—2P(ANB) =g

Substituting P(ANB) = p:

P(A)+P(B)—2p=q = P(A)+P(B)=2p+q

Step 2: Checking Statements A and B:
Using the complement probabilities P(A) = 1 — P(A) and P(B) = 1 — P(B):

P(A)+P(B)=(1—P(A)+(1—P(B))=2—[P(A)+ P(B)]

Substitute P(A) + P(B) =2p +q:

PA+PB)=2—(2p+q) =2—2p—q
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Thus, statement B is TRUE, and statement A is FALSE.

Step 3: Checking Statement C:
By De Morgan’s Laws:
P(ANB)=P(AUB)=1—P(AUB)

Since P(AUB) = P(ANB) + P(exactly one) =p +q:

PAANB)=1—(p+q)=1-p—gq

Thus, statement C is TRUE.

Step 4: Checking Statement D:
The conditional probability is:

P((ANB)N(AUB))

P((ANB)I(AUB)) = P(AUB)

Since (AN B) C€ (AU B), the intersection of the two sets is simply AN B:

P(ANB) _ p
P(AUB) p+gq

P((ANB)|(AUB)) =
Thus, statement D is TRUE.
Final Answer:

Statements B, C, and D are correct.

Therefore, the correct answer is (B) B, C and D only.

Quick Tip: Notice P(AN B) is the region outside both sets.
The sum of: neither (1 —p —q), exactly one (q), and both (p) is(1—p—q)+q+p=1.

This immediately confirms C is true!

50. A letter is known to have come for 'RAVINDRA’ or 'DEVINDRAN’. On the envelop just two
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consecutive letters 'RA’ are visible. The probability that the letter has come for 'RAVINDRA is:

A) 2
(B) &
© =
(D) %

Correct Answer: (A) %

Solution:

Concept:

This is a standard application of Bayes’ Theorem.

Let E; and E, be the events that the letter came for 'RAVINDRA and 'DEVINDRAN’, respectively.
Let A be the event that two visible consecutive letters are 'RA.

By Bayes’ theorem:

P(E,)P(AIE;)

P(E,|A) = P(E,)P(A|E,) + P(E,)P(A|E,)

Step 1: Identifying Consecutive Letter Pairs:

Assuming both words are equally likely to be on the envelope:

P(E1):P(E2):%

- For the word ’'RAVINDRA:
Total number of letters = 8.
The number of consecutive pairs of letters is 8 —1 = 7.
The consecutive pairs are:
RA

. AV

. VI

IN

. ND

. DR

RA

N o o~ W =
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Number of times the pair 'RA occurs = 2.

Therefore:

2
P(AIE,) = -

- For the word "DEVINDRAN’:
Total number of letters = 9.
The number of consecutive pairs of letters is 9 —1 = 8.
The consecutive pairs are:

1. DE

2. EV

. VI

. IN

. ND

. DR

RA

. AN

® N o A~ w

Number of times the pair 'RA occurs = 1.

Therefore:

1
PUIE,) = 3

Step 2: Applying Bayes’ Theorem:

2 2 2
7 7 7
p(E1|A):g+l: 1647 :g
7 8 56 56
2 56 2x8 16
PEW=2x2 =272 22
7 3 23 23

Final Answer:
The probability that the letter has come for 'RAVINDRA is ;—g.

Therefore, the correct answer is (A) g.
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Quick Tip: Total pairs for a word of length N is always N — 1.
Count the frequency of 'RA:

o o 9 ) . 2
In RAVINDRA: length 8 = 7 pairs, 'RA appears twice = 2.

In DEVINDRAN: length 9 — 8 pairs, 'RA appears once — %.

. 2/7  _ 16/56 _ 16
Ratio = 5778978 = 33756 = 23

Section B2 : Applied Mathematics

51. The effective rate that is equivalent to a nominal rate of 6% per annum compounded

semi-annually is

(A) 6%

(B) 6.09%
(C) 0.069%
(D) 9.06%

Correct Answer: (B) 6.09%

Solution:

Concept:

The effective annual rate of interest is the actual annual rate of return earned or paid on an
investment or loan as a result of compounding over a given period of time.

When compounding occurs more frequently than once a year, the effective annual rate is

higher than the stated nominal annual interest rate.

Step 1: Understanding the Given Parameters:
The nominal interest rate per annum is given as r = 6% = 0.06.
The interest is compounded semi-annually, which means compounding occurs twice in a year.

Therefore, the number of compounding periods per year is m = 2.
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Step 2: Key Formula for Effective Interest Rate:
The relationship between the effective interest rate r.; and the nominal interest rate r

compounded m times per year is given by:

r m
reff:(]."‘a) —1

Here, the periodic interest rate is .~ = 0'706 =0.03.

Step 3: Detailed Calculation:

Substituting the values into the formula:

reg = (1+0.03)*—1

Expanding the term using binomial expansion or direct multiplication:

(1.03)?> = 1.0609

Subtracting 1 to obtain the effective rate:

Foe = 1.0609 — 1 = 0.0609

Converting this decimal value into a percentage:

r = 0.0609 x 100% = 6.09%

Final Answer:

Therefore, the correct answer is (B) 6.09%.

Quick Tip: For semi-annual compounding with periodic rate i, the effective rate can be quickly

. . . . .2
determined using the successive percentage formula: 2i + 155.

For 3%: 3+ 3+ 33 = 6+0.09 = 6.09%.

52. Assume an investment’s starting value is Rs 10,000 and it grows to Rs 60,000 in 4 years,

then the CAGR % of the investment is, [given : (6)/* = 1.565]
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(A) 65%

(B) 56.5%
(C) 65.5%
(D) 55.6%

Correct Answer: (B) 56.5%

Solution:

Concept:
Compound Annual Growth Rate (CAGR) is the annualized average rate of revenue or
investment growth between two given years, assuming that growth occurs at an exponentially

steady rate over the specified time period.

Step 1: Identifying the Given Information:

The initial investment value (Beginning Value, BV') is Rs 10,000.
The final investment value (Ending Value, EV) is Rs 60,000.
The total time period of investment is n = 4 years.

We are given that (6)/4 = 1.565.

Step 2: Mathematical Formulation:

The standard formula to compute the Compound Annual Growth Rate (CAGR) is:

EV\#
S A
BV

This formula computes the geometric progression factor per period.

Step 3: Calculating the Growth Rate:

Substitute the given values into the formula:

CAGR — (60000)4 B
10000

Simplify the ratio of the final value to the initial value:
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60000 .
10000

Now, substitute the provided exponential value:
CAGR = (6)F —1 = 1.565—1 = 0.565

Convert the growth rate into a percentage:

CAGR = 0.565 x 100% = 56.5%

Final Answer:

Therefore, the correct answer is (B) 56.5%.

Quick Tip: Always simplify the ratio % first to make use of the pre-calculated fractional power

provided in the problem statement.

53. Vishal purchased a machine costing Rs 50,000. The estimated useful life of the machine is

10 years with a scrap value of Rs 5,000. The annual depreciation using linear method is,

(A) Rs 45,000
(B) Rs 4,500
(C) Rs 3500
(D) Rs 2500

Correct Answer: (B) Rs 4,500

Solution:
Concept:

Depreciation represents the systematic reduction in the recorded cost of a fixed asset over its

useful life due to wear and tear or obsolescence.
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Under the linear method (also called the Straight Line Method), an equal amount of

depreciation is allocated to each accounting period throughout the useful life of the asset.

Step 1: Identifying the Given Quantities:
Initial Cost of the machine (C) = Rs 50,000.
Estimated Scrap (salvage) value (S) = Rs 5,000.

Useful lifetime of the asset (n) = 10 years.

Step 2: Formula for Straight Line Depreciation:

The annual depreciation amount D using the linear method is given by:

e Cost of Asset —Scrap Value C—S
B Useful Life in Years n

Here, the numerator represents the total depreciable base of the asset over its lifespan.

Step 3: Calculating Annual Depreciation:

Compute the depreciable value:

C —S = 50000 — 5000 = 45000

Now, divide by the useful life of 10 years:

p =220 _ 4500
10

Thus, the annual depreciation is Rs 4,500 per year.

Final Answer:

Therefore, the correct answer is (B) Rs 4,500.

Quick Tip: In the Straight Line Method, remember:

Total Depreciable Cost
Estimated Life

Annual Depreciation =

The depreciable cost is always the purchase cost minus the residual salvage value.
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54. Vatsala takes a loan of Rs 2,00,000 at an interest rate of 10% per annum for 5 years. Her

EMI using flat rate method is,

(A) Rs 20,000
(B) Rs 1,666.6
(C) Rs 5,000

(D) Rs 15,000

Correct Answer: (C) Rs 5,000

Solution:

Concept:

Under the flat rate method of loan repayment, the simple interest is calculated on the entire
principal amount for the full term of the loan, regardless of the principal repayments made
over time.

The Equated Monthly Installment (EMI) is computed by dividing the total payable amount

(principal plus total interest) by the total number of monthly payments.

Step 1: Identifying the Given Information:
Principal loan amount (P) = Rs 2,00,000.
Rate of interest per annum (R) = 10%.
Tenure of the loan (T) = 5 years.

Total number of monthly installments (n) = 5 x 12 = 60 months.

Step 2: Formula for Total Interest and EMI:

Total simple interest charged over the tenure is:

I_PxRxT
100

Total amount to be repaid by the borrower is:

A=P+1

The EMI under the flat rate method is given by:
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A P+I
EMI= - = b
n n

Step 3: Detailed Step-by-Step Computation:

Compute the total interest:

[ 200000 x 10 x 5 _ 10000000
N 100 100

= 1,00, 000

Calculate the total amount to be repaid:

A=2,00,000+ 1,00,000 = 3,00,000

Divide the total amount by the number of months:

300000 30000
MI = =
60 6

= 5,000

Thus, the monthly installment is Rs 5,000.

Final Answer:

Therefore, the correct answer is (C) Rs 5,000.

Quick Tip: Under the flat rate method:

__ P(1+RT/100)
EMI = 20+RT/100),

For 10% over 5 years, interest is 50% of principal. So, Amount = 1.5 x P.

__ 1.5x200000 __ 300000 __
EMI = 1:x200000 _ 300000 — 50,

55. Face value of a bond is

(A) the rate at which a bond yields interest
(B) the price at which the bond is sold to buyers at the time of issue
(C) the annual interest rate paid by the bond issuer to the bond holder

(D) the discount rate which returns the market price of a bond without embedded optionality
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Correct Answer: (B) the price at which the bond is sold to buyers at the time of issue

Solution:

Concept:
A bond is a fixed-income financial instrument representing a loan made by an investor to a
borrower.
Key terms associated with bonds include nominal value (face value), coupon rate, maturity

date, and market yield.

Step 1: Understanding Bond Terminology:

Face value (par value) is the nominal value or dollar/rupee amount of a bond stated by the
issuer.

It represents the original stated value at the time of issuance and is typically the principal
amount returned to the investor at maturity.

Coupon rate represents the annual interest rate paid by the bond issuer on its face value.

Yield to maturity is the rate at which the bond yields overall return to the investor until maturity.

Step 2: Evaluating the Given Options:

Option (A) defines the yield of a bond, not the face value.

Option (B) states that it is the price at which the bond is sold to buyers at the time of issue
(also referred to as par/nominal issue price), which corresponds to the face value definition
given in the syllabus text.

Option (C) defines the coupon rate of the bond.

Option (D) describes the yield or discount rate matching present value to market price.

Step 3: Conclusion:
Among the provided choices, the face value is best characterized as the original stated price of

the bond when issued to the buyers.
Final Answer:

Therefore, the correct answer is (B) the price at which the bond is sold to buyers at the

time of issue.
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Quick Tip: Keep clear definitions in mind:
- Face Value = Par value stated on the certificate / baseline issuance value.
- Coupon Rate = Stated interest percentage of face value.

- Yield = Effective return based on market price.

56. At what rate of interest per annum will the present value of a perpetuity of Rs 500 payble

at the end of every 6 months be Rs 10,000?

(A) 15%
(B) 10%
(C) 20%
(D) 25%

Correct Answer: (B) 10%

Solution:

Concept:

A perpetuity is an infinite stream of equal periodic cash flows occurring at regular intervals
without an end date.

The present value of a perpetuity is determined by dividing the periodic payment by the

periodic interest rate.

Step 1: Identifying Given Values:
Periodic cash payment (R) = Rs 500.
Payment frequency = every 6 months (semi-annually).

Present Value of the perpetuity (PV) = Rs 10,000.
Step 2: Mathematical Formulation:

Let i be the interest rate per period (i.e., per half-year).

The formula for the present value of an ordinary perpetuity is:
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~. |

where i is the periodic interest rate.

Step 3: Calculating Periodic and Annual Rate:
Using the values in the perpetuity formula:

10000 = 200

1

Solving for i:

L 500
~ 10000

= 0.05 = 5% per 6 months
Since payments are made semi-annually (2 periods per year), the nominal annual interest rate
ris:

r=2xi=2x5%=10% per annum

Final Answer:

Therefore, the correct answer is (B) 10%.

Quick Tip: Remember to double the semi-annual rate to find the per annum nominal rate:

— 2xPeriodic Cash Flow __ 2x500 = 10%

i Present Value ~ 10000

57. Let X denote the number of hours a person drive during a randomly selected working day.
The probability that X can take the value x; has the following form, where k is some unknown

constant:

0.2, if x, =0

kx;, ifx;=1o0r2
P(X =x;) = {
k(4—x;), ifx;=3

0, otherwise
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Match the LIST-I with LIST-II
E. LIST - LISTI

A. | The value of } L |1
The probability that the person drive atleast

. two hours on a selected working day el o
C The probability that the person drive atmost . 1 02

* | three hours on a selected working day i |
D The probability that the person drive atmost IV 06

" | one hour on a selected working day

Choose the correct answer from the options given below:

(A) A-III, B-1I, C-1, D-IV
(B) A-IIL, B-IV, C-I, D-II
(C) A-IV, B-1I, C-III, D-I
(D) A-IV, B-II, C-II, D-I

Correct Answer: (B) A-III, B-IV, C-I, D-II

Solution:

Concept:

A discrete probability distribution satisfies two primary conditions:

1. Each individual probability must be non-negative, i.e., P(X = x;) > 0 for all i.

2. The sum of the probabilities of all mutually exclusive elementary outcomes in the sample
space must be equal to 1, i.e., >, P(X = x;) = 1.

Probabilities of compound events such as "at least" or "at most" are computed by summing the

corresponding individual probabilities.

Step 1: Finding the Unknown Constant k (Item A):

The random variable X represents the number of hours driven, which can take values from the
set {0,1,2,3}.

The probabilities associated with each value of X are:

P(X =0)=0.2

PX=1)=k(1)=k
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P(X =2)=k(2)=2k
PX=3)=k(4—3)=k(1)=k
Using the total probability condition:

ZSIP(szi)z 1

i=0
02+k+2k+k=1

0.
02+4k=1 = 4k=1-02=08 = k278=0.2

Therefore, the value of k is 0.2, which corresponds to Roman numeral III.

Thus, we have A-III.

Step 2: Probability of Driving at Least Two Hours (Item B):
The event "driving at least two hours" corresponds to X > 2.

This event occurs when X =2 or X = 3:

P(X>2)=P(X =2)+P(X =3)

Substitute the expressions in terms of k:

P(X >2) = 2k + k = 3k

Now substitute the calculated value k = 0.2:

P(X >2)=3(0.2)=0.6
Looking at LIST-II, the numerical value 0.6 corresponds to Roman numeral IV.

Thus, we have B-IV.

Step 3: Probability of Driving at Most Three Hours (Item C):
The event "driving at most three hours" corresponds to X < 3.
Since the non-zero range of X is only within {0, 1, 2,3}, this represents the entire support of

the distribution:

P(X<3)=P(X=0)+P(X=1)+P(X =2)+P(X =3)
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Since the sum of all probabilities across the sample space is always 1:

P(X<3)=02+0.2+044+02=1.0

Looking at LIST-II, the value 1 corresponds to Roman numeral 1.

Thus, we have C-I.

Step 4: Probability of Driving at Most One Hour (Item D):
The event "driving at most one hour" corresponds to X < 1.

This event is the union of mutually exclusive outcomes X =0 and X = 1:

P(X<1)=P(X=0)+P(X =1)

Substitute the known values:

P(X<1)=0.2+k=0.2+0.2=0.4

Looking at LIST-II, the value 0.4 corresponds to Roman numeral II.

Thus, we have D-II.

Step 5: Matching with the Given Options:

Compiling the matches obtained from Steps 1 through 4:
- A matches with III

- B matches with IV

- C matches with I

- D matches with II

This forms the complete mapping: A-III, B-IV, C-I, D-II.

Final Answer:

Therefore, the correct answer is (B) A-III, B-IV, C-I, D-II.
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P(0)=0.2, P(1) = 0.2, P(2) = 0.4, P(3) = 0.2.

Then simply sum the required values:

- At least 2 hours: P(2)+P(3)=0.4+0.2=0.6 > 1V.
- At most 1 hour: P(0)+P(1)=0.2+0.2=0.4 > 1L

This confirms option (B) unambiguously.

Quick Tip: Always calculate each individual probability first once k is found:

58. Match the LIST-I with LIST-II
' LISTI LIST-I

In a binomaal distribution, 1f L |25
n =20, q=0.75 then its mean iz é
An unhased comn 1s tossed 4 times. The mean I
of the number of tails iz ’

In a binomual distribution, mean 1s 5 and m. o5
variance is 4, then the number of trials 15 o

In a binomial distnbution, if mean 15 B and v |2
" | variance is 4, then the probability of success is 3

Choose the correct answer from the options given below:

(A) A-III, B-1V, C-I, D-II
(B) A-IL, B-1, C-IV, D-III
(C) A-II, B-IV, C-I, D-III
(D) A-IL, B-1, C-III, D-IV

Correct Answer: (C) A-II, B-IV, C-I, D-III

Solution:

Concept:
In a Binomial Distribution B(n, p):
- The mean is given by u = np.

- The variance is given by 02 = npq, where p +q = 1.

Step 1: Solving Statement A:
Given n = 20 and q = 0.75.
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The probability of success is:

p=1—q=1-0.75=0.25

The mean is:

Mean=np =20x0.25=5
Therefore, A — II.
Step 2: Solving Statement B:
A coin is tossed 4 times, so n = 4.

The probability of getting a tail in a single toss is p = %

The mean number of tails is:

1
Mean=np =4x -=2

2

Therefore, B — IV.
Step 3: Solving Statement C:
Given mean np = 5 and variance npq = 4.
Dividing variance by mean gives:

n 4

=" o

np S
Thus,p=1—q=1-0.8=0.2.
Now, finding the number of trials n:

M
S
p 0.2

Therefore, C — 1.
Step 4: Solving Statement D:

Given mean np = 8 and variance npq = 4.

Dividing variance by mean gives:
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Then the probability of success is:

p=1—q=1-05=0.5
Therefore, D — III.
Final Answer:

Matching the items: A-II, B-IV, C-I, D-III.
Therefore, the correct answer is (C) A-II, B-IV, C-1, D-III.

Quick Tip: For any binomial distribution:

__ Variance —_1_ __ Mean
4= Vean > P =1 q,andn——p .

Using these direct relations saves valuable time.

59. If X is a Poisson variate such that 4P(X = 2) = 3P(X = 1), then the mean of the distribution

is equal to:

(A) 1.5
(B) 2
@3
(D) 4

Correct Answer: (A) 1.5

Solution:

Concept:

In a Poisson distribution with parameter (mean) A, the probability mass function is given by:
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e M
PX=x)=——, x=0,12,...
x!

Step 1: Formulating the Given Relation:

The problem specifies the relation:

4P(X =2)=3P(X =1)

Step 2: Expanding the Probabilities:

For x =1:
_All
PXx=1)="2 —pe?
1!
For x = 2:
—Alz AZ —A
PX=2)=""=""

2! 2
Step 3: Solving for A:

Substitute these expressions into the given relation:

Simplify the left side:

21%¢* =32

Since e > 0 and for a non-trivial Poisson distribution A > 0, divide both sides by Ae™:

2L =3 = 12221.5

Since the parameter A represents the mean of the Poisson distribution, the mean is 1.5.

Final Answer:

Therefore, the correct answer is (A) 1.5.
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Quick Tip: For any Poisson distribution, the recurrence relation between consecutive probabilities is:

P(X=k) __ A
PX=k—1) — k-
P(X=2) _ 3 _ A _6_
Here, PX=1) — 4 2 = A= 3= 1.5

60. In a math aptitude test, students scores are found to be normally distributed having mean

as 45 and standard deviation 5. What percent of students scored more than the mean score?

(A) 45%
(B) 50%
(C) 5%

(D) 60%

Correct Answer: (B) 50%

Solution:

Concept:

The normal distribution is a continuous probability distribution that is perfectly symmetrical
about its mean.

Due to this symmetry, the mean, median, and mode of the distribution are all equal, dividing

the total area under the probability density curve into two identical halves of 0.5 (or 50%) each.
Step 1: Identifying Given Parameters:

Mean of the distribution, u = 45.

Standard deviation of the distribution, o = 5.

We need to find the percentage of students scoring X > u.

Step 2: Mathematical Formulation Using the Standard Normal Variate:

The standard normal variate Z is defined as:

When X = y =45:
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,_45-45
5

Thus, the probability of a student scoring more than the mean score is:
P(X >45)=P(Z >0)
Step 3: Evaluating the Probability:
Because the standard normal curve has a total area of 1 and is symmetric about Z = 0:
P(Z>0)=0.5

Converting this probability into a percentage:

0.5 x 100% = 50%

Final Answer:

Therefore, the correct answer is (B) 50%.

Quick Tip: In any normal distribution, regardless of the numerical values of mean u and standard

deviation o, exactly 50% of values lie above the mean and 50% lie below the mean.

61. If y = ¢*(92)%; then & is equal to
(log, x =logx)

(A) 4x e** - 92°7!
(B) e*92*71[368 + x]

(C) e™(92)*[4 +1og92]
(D) e**92*log 92

Correct Answer: (C) e*(92)*[4 +1log92]
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Solution:

Concept:
The derivative of a product of two differentiable functions u(x) and v(x) is found using the
product rule:

d dv du

d—x[u-v]:ud—x+vd—x

Alternatively, logarithmic differentiation can be applied.

Step 1: Identifying the Components:
Let the given function be y =u - v, where:

u=e* and v=92"

Step 2: Differentiating Individual Components:

The derivative of u = e** with respect to x is:

du_

=2 = 4x
dx 4e

The derivative of v = a* where a = 92 is:

d
=Y =927 10g(92)
dx

Step 3: Applying the Product Rule:

Substitute into the product rule formula:

dy
——=
dy
dx

d d
4x | = 2x zx L (%X
e I (92)+9 I (e™)
=™ .[9210g(92)] + 92* - [4e*]

Factor out the common term e**92%:

d
& _ ¢4 (92)"[4 +log92]
dx

Final Answer:

Therefore, the correct answer is (C) e*(92)*[4 + log 92].
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Quick Tip: Using logarithmic differentiation:
logy = 4x + x1og92 = x(4 +10g 92).

Differentiating both sides gives %‘;—i =4+10g92 = Z—“; = y(4+10g92).

62. The order and degree of the following differential equation :

y =px + 4/ a%p?+ b2, where p = %, are

(A) Order = 2 : degree = 2
(B) Order =1 : degree =1
(C) Order =1 : degree = 2
(D) Order = 2 : degree =1

Correct Answer: (C) Order =1 : degree = 2

Solution:

Concept:
The order of a differential equation is the order of the highest derivative occurring in the
equation.
The degree of a differential equation is the power of the highest-order derivative, after the
differential equation has been cleared of any radical signs and fractions involving derivatives

(i.e., made polynomial in its derivatives).

Step 1: Expressing the Differential Equation:

Given:

d
y =px ++/a2p2+ b2, wherep= d_y
x

The highest derivative present in the equation is %.

Since the highest derivative is the first derivative, the **order** is 1.
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Step 2: Eliminating the Radical Sign:

To determine the degree, the equation must be polynomial in terms of p = %.

Rearrange the equation to isolate the radical term on one side:

Y —px =+/a?p2+ b2

Square both sides to eliminate the square root:

(y —px)*=a’p*+b°

Expanding the left side:

y*—2pxy +p*x* = a®p* + b*

Rearranging in standard polynomial form in terms of p:

(x*—a*)p®—2xyp+(y*—b*)=0

Step 3: Determining the Degree:

Y

In this polynomial form, the highest power of p = g—x is 2.

Therefore, the **degree** of the differential equation is 2.

Final Answer:

Therefore, the correct answer is (C) Order = 1 : degree = 2.

Quick Tip: Never determine the degree while derivatives are trapped inside square roots or fractional
exponents.

Always isolate the radical and square both sides to find the true polynomial degree.

63. The demand function for a certain product is represented by the equation p = 150+ 12x—x?,
where x is the number of units demanded and p is the price per unit. The marginal revenue

when 5 units are sold is
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(A) Rs 195
(B) Rs 282
(C)Rs 91

(D) Rs 185

Correct Answer: (A) Rs 195

Solution:

Concept:
Total Revenue (R) is the total amount of money received from the sale of x units at a price p

per unit, given by:

R(x)=p-x

Marginal Revenue (MR) is the instantaneous rate of change of total revenue with respect to

the quantity sold, defined as:

_dR

MR = —
dx

Step 1: Determining the Total Revenue Function:

The given demand function is:

p =150+ 12x — x>

Multiply by the quantity x to find the Total Revenue R(x):

R(x)=x-p=x(150+12x — x?) = 150x + 12x* — x>

Step 2: Differentiating to Find Marginal Revenue:
Differentiating R(x) with respect to x:
__dR

d
MR = — = —(150x + 12x? — x®) = 150 + 24x — 3x?
dx dx

Step 3: Calculating Marginal Revenue at x = 5:

Substitute x = 5 into the Marginal Revenue equation:
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MR(5) = 150 + 24(5) — 3(5)?
MR(5) = 150 + 120 — 3(25)
MR(5) =150+ 120—75
MR(5) =270—75 =195

Thus, the marginal revenue when 5 units are sold is Rs 195.

Final Answer:

Therefore, the correct answer is (A) Rs 195.

Quick Tip: Do not substitute x = 5 directly into the price equation p!

Always find R = p - x first, then differentiate to get MR = g—ﬁ.

64. The function f(x) = 4x> —18x2 + 27x — 7 has:-

(A) Maxima at x =

(B) Minima at x =

NI

(C) Point of inflexion at x = 2

(D) Maximum value of function is 156

Correct Answer: (C) Point of inflexion at x = %

Solution:

Concept:

To investigate local extrema and points of inflexion:

1. Find critical points by setting the first derivative f’(x) = 0.

2. If f”(x) = 0 and the first derivative does not change sign across the critical point, the point

is a point of inflexion, not an extremum.
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Step 1: Finding the First Derivative:
Given:
f(x)=4x®—18x*>+27x—7

Differentiating with respect to x:

f'(x)=12x%*—36x + 27

Factor out 3 from the derivative:

f/(x) =3(4x*—12x +9) = 3(2x — 3)?
Step 2: Finding the Critical Points:
Setting f'(x) = 0:
9 3
32x—3)"=0 = 2x—3=0 = XZE

Notice that (2x — 3)? > 0 for all real values of x.
Therefore, f’(x) > 0 for all x # %
Since the first derivative does not change sign (it remains positive on both sides of x = %), the

function is strictly increasing, and x = % cannot be a local maximum or minimum.

Step 3: Confirming the Point of Inflexion:

Find the second derivative:

f(x)= di[lzx2 —36x +27] = 24x —36
X

Evaluate at x = %:

f”(E) :24(§)—36:36—36:O
2 2

For x < 2, f”(x) < 0 (concave downwards).
For x > %, f”(x) > 0 (concave upwards).

Since concavity changes at x = %, it is a point of inflexion.
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Final Answer:

3

Therefore, the correct answer is (C) Point of inflexion at x = 3.

Quick Tip: When f’(x) = k(ax — b)?, f(x) > 0 everywhere, meaning the function never turns around.

Thus, the critical root is always a point of inflexion.

65. The function f(x) = % +5,x#0is

(A) increasing function for x € R — {0}
(B) increasing function for x € (0, 00)
(C) neither increasing nor decreasing function for x € (0, 00)

(D) decreasing function for x € R — {0}

Correct Answer: (D) decreasing function for x € R — {0}

Solution:

Concept:
A function f (x) is strictly decreasing on an interval if its first derivative satisfies f'(x) < 0 for

all points in that interval.

Step 1: Finding the First Derivative:

The given function is:

2
f(xX)==+5=2x"1+5x#0
x

Differentiating with respect to x:

F(x) =2(-Dx 2 +0=—=
X

Step 2: Analyzing the Sign of f'(x):
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For any real number x # 0:
The term x? is always strictly positive, i.e., x> > 0.

Therefore, the ratio % is always positive:

£>0 for all x e R— {0}
X2

Multiplying by —1:

2
f’(x)=—; <0 forall x e R—{0}

Step 3: Conclusion:
Since the derivative is strictly negative for every non-zero real number, the function is

decreasing everywhere in its domain R — {0}.

Final Answer:

Therefore, the correct answer is (D) decreasing function for x € R — {0}.

Quick Tip: Notice that the derivative f'(x) = —% has an even power in the denominator with a

negative numerator, making it strictly negative for every x # 0.

66. f(x +1)e* dx is equal to

( C is an arbitrary constant)

(A) (x+1e*+C
B)e*+C

(C) xe*+C

D) (x+1)+C

Correct Answer: (C) xeX+C
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Solution:

Concept:

The standard integral involving the form f e*[g(x)+ g’(x)]dx integrates to:

f e [g(x)+g'(x)]dx =e"g(x)+C

Alternatively, integration by parts can be used.

Step 1: Splitting the Integral:

I=J(x+1)e"dx=Jxexdx+fe"dx

Step 2: Integration by Parts on the First Term:

For f xe*dx, let:

The given integral is:

Uu=x — du=dx
dv=e*dx = v=e¢e*

Using the integration by parts formula f udv=uv— f vdu:

fxe"dx=xex—fe"dx=xex—ex

Step 3: Combining the Results:

Substitute this back into the total integral:

I=(xe*—e)+e*+C

Simplifying:

I=xe+C

Final Answer:

Therefore, the correct answer is (C) xe* + C.
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Quick Tip: Notice that dd—x(xex) =xeX+e* =(x+1)e".

Thus, by inspection, f(x +1)e¥dx = xe* + C.

67. Particular solution of the differential equation (x— 1)% = 2xy, when y(2) =1 is:- (consider

log, x = log x)

(A) log|y| +log(x —1)*=2x +4
(B) log|y| —log(x —1)*=2x—4
(C) log|y| +log(x —1)>=2x—4
(D) log|y| —log(x —1)*=2x + 4

Correct Answer: (B) log|y|—log(x —1)? =2x —4

Solution:

Concept:

A first-order separable differential equation can be solved by separating the variables x and y

onto opposite sides of the equation and then integrating both sides.

Step 1: Separating the Variables:

The given equation is:

d
(x— 1)_)/ =2xy
dx

Dividing both sides by y(x — 1) and multiplying by dx:

—dy = dx
y x—1
Step 2: Integrating Both Sides:
Rewrite the right-hand integrand:
2 2(x—
X _ (x—1)+2 P 2
x—1 x—1 x—1
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Now integrate:

1 2
f—dy=J(2+ )dx

y x—1
log|y| =2x +2log|x—1|+C

Using the power property of logarithms, 2log |x — 1| = log(x — 1)*:

log|y|—log(x—1)*>=2x+C
Step 3: Applying the Initial Condition:
Given y(2) = 1, which means y = 1 when x = 2:
log|1|—log(2—1)*=2(2)+C
0—log(1)=4+C = 0=4+C = C=—4

Substituting C = —4 back into the general solution:

log|y|—log(x —1)*=2x—4

Final Answer:

Therefore, the correct answer is (B) log|y| —log(x —1)? = 2x — 4.

Quick Tip: Substitute x =2,y =1 directly into each option to find the constant:
logl—1logl=0.

Option (B): 2(2) — 4 = 0, which immediately satisfies the initial condition!

68. Let R be the feasible region for a linear programming problem, and Let 2 = ax + by be the

objective function. If the feasible region R is bounded then which of the following are true ?

A. The maximum or minimum value of objective function may not exist.

B. The objective function z has both a maximum and a minimum value on R.

C. Maximum and minimum values lie in the unbounded region

D. The objective function z = ax + by has both a maximum value and a minimum value and

each of these values occurs at a corner point of R.
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Choose the correct answer from the options given below:

(A) A and B only
(B) A and D only
(C) B and D only
(D) C and D only

Correct Answer: (C) B and D only

Solution:

Concept:

According to the Fundamental Theorems of Linear Programming:

1. Theorem 1: If the feasible region R is a convex polygon, the optimal values (maximum
and minimum) of the linear objective function z = ax + by must occur at the corner points
(vertices) of the feasible region.

2. Theorem 2: If the feasible region R is bounded, the objective function z has both an

absolute maximum and an absolute minimum value on R, and both occur at corner points.

Step 1: Evaluating Statement A:

Statement A asserts that the maximum or minimum value may not exist.

This statement is true only for unbounded feasible regions.

Since the question specifies that R is bounded, both maximum and minimum are guaranteed

to exist by the Extreme Value Theorem for a compact region. Hence, A is false.

Step 2: Evaluating Statement B:
Statement B asserts that the objective function z has both a maximum and a minimum value
on R.

This is a direct statement of Theorem 2 for bounded regions. Hence, B is true.
Step 3: Evaluating Statement C:

Statement C mentions that the values lie in an unbounded region, which directly contradicts

the fact that R is bounded. Hence, C is false.
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Step 4: Evaluating Statement D:
Statement D states that z has both a maximum and a minimum value and each of these values
occurs at a corner point of R.

This encapsulates the Corner Point Theorem for bounded feasible regions. Hence, D is true.

Final Answer:

Therefore, both statements B and D are true, which corresponds to (C) B and D only.

Quick Tip: For any bounded feasible region in LPP:
- Both maximum and minimum values ALWAYS exist.

- Both optimal values ALWAYS occur at one of the corner points (vertices).

69. Consider a LPP given by
Maximize Z = 38x + 19y
Subjected to 3x +5y <15,5x+2y <10,and x,y >0

The optimum value of Z is,

(A) 85
(B) 190
(C) 240
(D) 57

Correct Answer: (A) 85
Solution:
Concept:
The optimal value of a linear programming problem occurs at one of the corner points
(extreme points) of the feasible region formed by the linear inequality constraints.

Step 1: Finding the Corner Points of the Feasible Region:
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The constraints are:
1. 3x+5y <15
2.5x+2y <10
3.x>0,y>0

- The origin is 0(0, 0).

- On the y-axis (x =0):

From 3(0)+5y <15 = y < 3.
From 5(0)+2y <10 = y <5.
The stricter bound gives point A(0, 3).
- On the x-axis (y =0):

From 3x +5(0) <15 = x <5.
From 5x +2(0) <10 = x < 2.

The stricter bound gives point B(2, 0).

Step 2: Finding the Point of Intersection:

Solve the simultaneous equations:

3x+5y=15 — (1)
5x4+2y =10 — (2)

Multiply (1) by 2 and (2) by 5:

6x +10y =30
25x +10y =50

Subtract the two equations:

20
19 =20 = x = —
19

Substitute x = % into equation (1):

20 60 285—60 225
3= )+5y=15 = 5y =15—— = =
19 19 19 19
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45

AT

Thus, the intersection corner point is C (%, ‘1‘—;).

Step 3: Evaluating the Objective Function Z = 38x + 19y at All Corner Points:
- At 0(0,0):

Z =38(0)+19(0) =0

- At A(0, 3):

Z =38(0)+19(3) =57
- At B(2,0):

Z =38(2)+19(0) = 76
-AtC (32,58

20 45
Z=38(—)+19(—) =2(20)+45=40+45=85
19 19

Comparing all the values, the maximum value of Z is 85.

Final Answer:

Therefore, the correct answer is (A) 85.

Quick Tip: Notice that the coefficients in Z = 38x + 19y are multiples of 19!
Since x = f—g and y = %, the denominator 19 cancels out nicely:

38(20/19) + 19(45/19) = 40 + 45 = 85.

70. Which of the following is/are true about parameter ?
A. It is a characteristic of a sample.
B. It is a characteristic of a population.

C. It is a numerical value that is taken from the entire population, such as the population
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mean.
D. It is the numerical value taken from a sample and calculated from the sample observations
alone.

Choose the correct answer from the options given below:

(A) A only

(B) B and D only
(C) B and C only
(D) A and D only

Correct Answer: (C) B and C only

Solution:

Concept:

In inferential statistics:

- A parameter is a measurable characteristic or numerical summary of a whole population
(such as the population mean u, population variance o2, or population proportion P).

- A statistic is a measurable characteristic or numerical summary derived from a sample (such

as the sample mean X, sample variance s2, or sample proportion p).

Step 1: Analyzing the Role of a Parameter:

A parameter describes an entire population and is usually a fixed, constant value (often
unknown in practice).

Therefore:

- Statement A is incorrect because a characteristic of a sample is called a statistic, not a
parameter.

- Statement B is correct because a parameter is indeed a characteristic of a population.

Step 2: Evaluating the Calculation Base:
- Statement C is correct because a parameter represents a numerical quantity computed or
taken from the entire population (e.g., the population mean ).

- Statement D is incorrect because a numerical value computed from sample observations

alone is known as a sample statistic.
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Step 3: Conclusion:

Statements B and C are the only true statements regarding a parameter.

Final Answer:

Therefore, the correct answer is (C) B and C only.

Quick Tip: Remember the alliteration rule in statistics:
- Population goes with Parameter.

- Sample goes with Statistic.

71. Consider a office having seating capacity of 58 employees and all of them are to be seated
in such a way that an employee can sit on any available vacant seat . What will be the degree

of freedom?

(A) 58
(B) 57
(C) 59
(D) 58.5

Correct Answer: (B) 57

Solution:

Concept:
In statistics, the term "degrees of freedom" (df) refers to the number of independent values or
choices that can vary in the final calculation of a statistic or an arrangement without violating

any given constraints.

Step 1: Understanding the Physical Context:

There are n = 58 seats and 58 employees to be seated.
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- The 1st employee has a choice of 58 vacant seats.
- The 2nd employee has a choice of 57 vacant seats.

- This process continues until 57 employees have chosen their seats.

Step 2: Analyzing the Last Choice:
When 57 employees have taken their seats, exactly one seat remains vacant.

The 58th employee has no freedom of choice; they must sit in the only remaining vacant seat.

Step 3: Key Formula and Calculation:

Therefore, only n — 1 individuals have independent choices.

df =n—1=58—1=57

Thus, the degree of freedom is 57.

Final Answer:

Therefore, the correct answer is (B) 57.

Quick Tip: Whenever n items are distributed into n positions under a fixed total constraint, the degree

of freedom is always n — 1 because the final item has only 1 forced choice.

72. The following data are from a simple random sample: 3, 7, 4, 12, 4, 12. The point estimate

of the population mean is,
(A) 42
(B) 7

(C) 24
(D) 6

Correct Answer: (B) 7
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Solution:

Concept:
A point estimate is a single numerical value calculated from sample data that serves as the best
guess or estimate of an unknown population parameter.

The best, unbiased point estimator of the population mean u is the sample mean Xx.

Step 1: Listing the Sample Observations:

The sample values are:

xX1=3,x,=7,xX3=4, x, =12, x5 =4, xg = 12

The total number of observations in the sample is n = 6.

Step 2: Formula for the Sample Mean:

The sample mean is given by:

Z?:l X

n

X =

Step 3: Calculating the Point Estimate:

Compute the sum of the observations:

D ixi=3+7+4+12+4+12=42

Now, divide by the number of observations:

4
X =—=717
=%

Therefore, the point estimate of the population mean is 7.

Final Answer:

Therefore, the correct answer is (B) 7.
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Quick Tip: Point estimate of population mean = Sample Mean ().

Simply add the observations and divide by the sample size:

- 42 _
x=5=7.

73. The patterns and behavior of the data in any time series are based on which of the following
components.

A. Seasonal component

B. Secular trend component

C. Irregular component

D. Cyclical component

Choose the correct answer from the options given below:

(A) A and B only
(B) B and C only
(C) B, Cand D only
(D)A,B,Cand D

Correct Answer: (D) A, B, Cand D

Solution:

Concept:

A time series is a sequence of observations recorded over regular time intervals.

In classical time series decomposition, any variation in a time series is attributed to four
distinct components:

1. Secular Trend (T)

2. Seasonal Variation (S)

3. Cyclical Variation (C)

4. Irregular or Random Variation (I)

Step 1: Understanding Each Component:

- Secular Trend (B): Represents the long-term smooth tendency of the series to grow or
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decline over an extended period of time.

- Seasonal Component (A): Captures regular, periodic fluctuations that repeat systematically
within a fixed period, typically a year or less (e.g., seasons, festivals).

- Cyclical Component (D): Refers to medium-term wave-like movements related to business
and economic cycles, usually spanning over periods greater than one year.

- Irregular Component (C): Represents unpredictable, random variations caused by

unforeseen and irregular events like natural disasters, strikes, or sudden wars.

Step 2: Conclusion:
All four components (A, B, C, and D) together describe the patterns and behaviors of time

series data.

Final Answer:

Therefore, the correct answer is (D) A, B, C and D.

Quick Tip: Remember the standard additive and multiplicative time series models:
- Additive: Y =T+S+C+1I
- Multiplicative: Y =T xS x C x I

All four components are always included!

74. The number of wedding cards, in thousands, distributed in a certain city on each day for a
week is given as follows:-
21, 35, 19, 27, 32, 22, 12.

The three days moving averages will be:

(A) 25, 28, 26, 23, 21
(B) 25, 24, 23, 27, 26
(C) 25, 27, 26, 27, 22
(D) 24, 28, 26, 22, 25

Correct Answer: (C) 25, 27, 26, 27, 22
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Solution:

Concept:
A 3-period moving average is calculated by taking the arithmetic mean of three consecutive

observations at a time, moving forward one day at each step.

Step 1: Identifying the Given Time Series Data:

The given data points for the 7 days are:

x; =21, x,=35,x3=19, x4, =27, x5 =32, xg = 22, x, =12

Step 2: Computing the Successive 3-Day Averages:
1. First 3-day average (Days 1 to 3):
Xy txy+xg  21+35+19 75

3 3 3

2. Second 3-day average (Days 2 to 4):

X+ Xg+ X 354+194+2 81
MA2: z 33 4: 39 7:?:27

3. Third 3-day average (Days 3 to 5):

Xq+x,+ X 19427+ 32 8
MA3: 2 34 5: 9 37 :7?:26

4. Fourth 3-day average (Days 4 to 6):

X4+ x5+ X 27+32+22 81
MA, =2 35 6 — 3 :?:27

5. Fifth 3-day average (Days 5 to 7):
Xs+xg+Xx, 32+22+12 66

MA, = — =22
3 3 3

Step 3: Summary of the Moving Averages:

The resulting series of three-day moving averages is:

25,27,26,27,22

Final Answer:
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Therefore, the correct answer is (C) 25, 27, 26, 27, 22.

Quick Tip: To find the next moving average quickly, subtract the departing value and add the incoming
value to the previous sum:

Sum, =75—21+27=81 = 81/3=27.

Sum; =81—-35+32=78 = 78/3 =26.

75. Match the LIST-I with LIST-II

LIST-I LIST-II
Miatrix A | ladj Al

A A= f ; L [

B A= g i m |7

c. A= (1] ? I |2

D A= g ; IV. |6

Choose the correct answer from the options given below:
(A) A-1, B-II, C-III, D-IV
(B) A-IV, B-I, C-TII, D-I
(C) A-IIL, B-IV, C-I, D-II
(D) A-IIL, B-IV] C-II, D-I

Correct Answer: (C) A-III, B-IV, C-I, D-II

Solution:

Concept:

For any square matrix A of order n, the determinant of its adjoint matrix is given by:

ladj Al = |A]"!
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For a 2 x 2 matrix (n = 2):

ladj Al = A" = |A]

Thus, for every 2 x 2 matrix, the determinant of its adjoint simply equals the determinant of

the matrix itself.
Step 1: Evaluating Matrix A:

2 4

Al = =(2)B)-W(1)=6—-4=2

1 3
Therefore, |[adjA| =2 — A —IIL
Step 2: Evaluating Matrix B:

5 2

|B| = =(05)4)—(2)(7)=20—14=6

7 4
Therefore, |adjB| =6 = B — IV.
Step 3: Evaluating Matrix C:

10
IC| = =(1)(1)—(0)(0)=1
01

Therefore, |adj C|=1 = C > L
Step 4: Evaluating Matrix D:

6 1

|D| = =(6)2)—(1)()=12-5=7

5 2
Therefore, |adjD| =7 = D — L.
Final Answer:

Matching the items: A-III, B-IV, C-I, D-II.
Therefore, the correct answer is (C) A-III, B-IV, C-I, D-II.
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Quick Tip: For any 2 x 2 matrix: |adjA| = |A|.

Just calculate the ordinary determinant ad — bc for each matrix directly!

76. For a given square matrix A of order n, if there exists another square matrix B of the same
order n, such that AB = BA=1, then A is said to be invertible and B is called the inverse matrix
of A.

Which of the following statements are not TRUE ?

A. Inverse of a matrix, if it exists, is unique.

B. For two invertible matrices of same order, say A and B, then (AB) ! = A 'B~!

C. For an invertible matrix A, (A™})' =A

D. For an invertible matrix A, (AT)™! = AT

Choose the correct answer from the options given below:

(A) A and C only
(B) B and D only
(C) A, C and D only
(D) A and D only

Correct Answer: (B) B and D only

Solution:

Concept:
Matrix inversion is a fundamental operation in linear algebra applicable to non-singular square
matrices.
An invertible matrix possesses several important properties regarding uniqueness, transposes,

products, and repeated inversion.

Step 1: Analyzing Statement A:

Statement A asserts that the inverse of a matrix, if it exists, is unique.
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Suppose a square matrix A has two inverses, say B and C.
ThenAB=BA=Iand AC=CA=1.

We can write:

B=BI=B(AC)=(BA)C=IC=C

Hence, the inverse of any invertible square matrix is strictly unique.

Therefore, statement A is mathematically TRUE.

Step 2: Analyzing Statement B:
Statement B claims that for two invertible matrices A and B of the same order, (AB) ™' =A™ !B~

According to the reversal law of matrix inverses:

(ABYB'A ) =ABB A '=AIA ' =AA =]

Thus, the correct relation is:

(AB)—l — B—].A—l

Since matrix multiplication is generally not commutative, A"'B~! # B7!A™!,

Therefore, statement B is NOT TRUE (FALSE).

Step 3: Analyzing Statement C:
Statement C asserts that (A1) = A.
By definition of the inverse matrix, since A'A = AA™! =, the inverse of A™! is indeed A.

Therefore, statement C is mathematically TRUE.

Step 4: Analyzing Statement D:
Statement D claims that (A7)™! = A”.

The transpose of an inverse satisfies the property:

(AT)—l — (A—l)T

The condition (A7)~ = AT is only true for orthogonal matrices where A~ = A", and does not
hold for general invertible matrices.

Therefore, statement D is NOT TRUE (FALSE).
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Step 5: Conclusion:

The statements that are NOT TRUE are B and D.

Final Answer:

Therefore, the correct answer is (B) B and D only.

Quick Tip: Remember the reversal law for both transposes and inverses:
(AB)T =BTAT and (AB) ' =B'A"L.

Also remember that (A7)™! = (A7, not A”.

77. Match the LIST-I with LIST-II

LIST-1 LIST-II

A If A 15 a square matrix of order 3 such that |4| = L 16

* | 3, then |adj (adj A)| = '

]
B If A is a non-singular matrix and [ A = IS i |5
then |47 =

C If A 15 a square matrix of order 4 such thar |4 = I e

“ |2, then |adj (adj A)| = :
D If A 15 a square matrix of order 2 such that |4| = v 81

* |9, then |adj (adj A)| = '

Choose the correct answer from the options given below:

(A)A-IVB-LC-ILD-1I
(B)A-IB-1,C-1II,D-1II
(QOA-LB-INC-ILD-II
(D)A-ILB-1,C-IVD-II

Correct Answer: (B)A-IVB-1,C-1II,D - III

Solution:

Concept:
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For a square matrix A of order n, the following standard determinant properties hold:

1|_ 1
A

1. Determinant of the inverse: |A~
2. Determinant of the adjoint: |adj A| = |A]""!.

3. Determinant of the double adjoint: |adj (adj A)| = |A|(=1),

Step 1: Evaluating Item A:
Given: Order n = 3 and |A| = 3.
Using the double adjoint property:

ladj (adj A)| = 4| = 301" = 3% = 3% =81

Therefore, A — IV.

Step 2: Evaluating Item B:
Given: A is a non-singular matrix with |A| = %.

Using the determinant of an inverse matrix:

1 1
Al=—=—"=16
Al 1/16

Therefore, B — 1.

Step 3: Evaluating Item C:
Given: Order n =4 and |A| = 2.
Using the double adjoint property:

ladj (adj A)| = |A|"D" = 24D = 2% = 29 = 512
Therefore, C — II.
Step 4: Evaluating Item D:
Given: Order n =2 and |A| =9.
Using the double adjoint property:

ladj (adj A)| = JA|" " =91 =9 =9l =9

Therefore, D — III.
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Step 5: Matching the Corresponding Lists:
Matching the derived outcomes:

- A matches with IV

- B matches with I

- C matches with II

- D matches with III

This corresponds to the combination: A -1V, B -1, C-1I, D - III.

Final Answer:

Therefore, the correct answeris (B) A-IV, B-1, C-1II, D - III.

Quick Tip: Remember the essential power relations:
- ladj Al = |AI"™

- ladj (adj )| = |A"="

- adj (adj A) = |A|"2A

78. Match the LIST-I with LIST-II

LIST-I LIST-I

[1 0 0

A Row matrix L 0 2 0
lo o 3
[1

B. | Scalar matrix II. 2
:

C. | Column matrix m ([1 2 3]
[2 0 'U]

D. | Diagonal matrix V. |j0 2 0
_.U' 0 2

Choose the correct answer from the options given below:

(A)A-TLB-I,C-IL,D-IV
(B)A-IILB-I,C-TVD-1I
(CA-TLB-IVC-I,D-I
(D)A-ILB-1,C-TVD-II
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Correct Answer: (C)A-III,B-IV,C-1I,D -1

Solution:

Concept:

Different types of matrices are classified based on their order, dimensions, and the specific
arrangement or equality of their entries:

- A row matrix consists of exactly one row.

- A column matrix consists of exactly one column.

- A diagonal matrix is a square matrix in which all non-diagonal elements are zero.

- A scalar matrix is a special diagonal matrix in which all the principal diagonal elements are

equal to each other.

Step 1: Identifying the Row Matrix (Item A):

A row matrix has order 1 x n.

The matrix in III is [1 2 3], which has order 1 x 3.
Therefore, A — III.

Step 2: Identifying the Scalar Matrix (Item B):
A scalar matrix is a diagonal matrix where all diagonal entries are equal, i.e., a;; = 0 for i # j

and q; = k.
2 00

The matrixinIVis [0 2 0|, where every diagonal element is 2.

0 0 2
Therefore, B — IV.

Step 3: Identifying the Column Matrix (Item C):

A column matrix has order m x 1.
1

The matrix in IT is | 2 |, which has order 3 x 1.

3
Therefore, C — II.

Step 4: Identifying the Diagonal Matrix (Item D):

A diagonal matrix has non-diagonal entries equal to zero, while the diagonal entries may be
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distinct.
1 0O

The matrixinIis [0 2 0

0 0 3
Therefore, D — 1.

Step 5: Matching the Results:
Combining the pairs gives:

A-TILB-IVC-I,D-L

Final Answer:

Therefore, the correct answer is (C) A-III, B-IV,C-II, D - 1.

Quick Tip: Every scalar matrix is a diagonal matrix, but a diagonal matrix is only scalar when all its
diagonal elements are identical.
Hence, diagonal matrix with different entries (1,2, 3) must match Diagonal Matrix, and identical entries

(2,2,2) must match Scalar Matrix.

79. The sum of two skew-symmetric matrices of the same order is a

(A) symmetric matrix
(B) zero matrix
(C) skew-symmetric matrix

(D) diagonal matrix

Correct Answer: (C) skew-symmetric matrix

Solution:

Concept:

A square matrix M is defined to be skew-symmetric if the transpose of the matrix is equal to its
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negative, i.e., MT = —M.

A matrix is symmetric if M7 = M.

Step 1: Formulating the Hypotheses:
Let A and B be two skew-symmetric matrices of the same order n x n.
By the definition of skew-symmetry:

AT=—A and B"=-B

Step 2: Taking the Transpose of the Sum:
Let C = A+ B represent the sum of the two matrices.

To check whether C is symmetric or skew-symmetric, find its transpose C:

C'=@A+B)'

Using the additive property of transposes, (A+ B)" = AT + BT:

C'=A"+B"
Step 3: Simplifying the Expression:
Substitute AT = —A and B” = —B into the equation:
Cl=(—A)+(-B)=—(A+B)

Since C = A+ B, we obtain:

c'=—C

Because the transpose of the sum is equal to the negative of the sum, C = A+ B is by definition

a skew-symmetric matrix.

Final Answer:

Therefore, the correct answer is (C) skew-symmetric matrix.
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Quick Tip: Linear combinations preserve symmetry and skew-symmetry:
- If A, B are symmetric, then k;A + k,B is symmetric.

- If A, B are skew-symmetric, then k;A + k,B is skew-symmetric.

80. Which of the following properties are not correct for three real numbers a, b and ¢?
A.Ifa>band b>c,thena<c

B.If a > b, and ¢ < 0, then ac < bc

C.Ifa>b,andc<0O,thena+c<b+c

D.Ifa>bandc>0,thena+c<b+c

Choose the correct answer from the options given below:

(A) A and D only
(B) B, C and D only
(C) A and B only
(D) B and C only

Correct Answer: (A) A and D only

Solution:

Concept:

Inequalities of real numbers follow strict axiomatic order properties:

1. Transitive Property: If a > b and b > ¢, then a > c.

2. Addition Property: Adding any real number ¢ (positive or negative) preserves the
inequality direction: if a > b, thena+c¢ > b +c.

3. Multiplication Property: Multiplying an inequality by a negative number reverses the

direction: if a > b and ¢ < 0, then ac < bc.

Step 1: Evaluating Property A:
Property A states: "If a > b and b > ¢, thena < ¢".
By the transitive property of order relations, a > b and b > ¢ implies a > c.

Therefore, statement A is completely incorrect (NOT correct).
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Step 2: Evaluating Property B:

Property B states: "If a > b, and ¢ < 0, then ac < bc".

Since multiplying both sides of an inequality by a negative real number reverses the inequality
sign, this statement is mathematically valid and correct.

Thus, B is a correct property.

Step 3: Evaluating Property D:
Property D states: "If a > b and ¢ > 0, thena+c < b +c".
Adding a positive number c to both sides must preserve the inequality sign, so a +c¢ > b +c.

Therefore, statement D is completely incorrect (NOT correct).

Step 4: Analyzing Statement C and the Given Options:

Property B is undeniably correct, so any option containing B must be ruled out.

This immediately eliminates options (B), (C), and (D).

Furthermore, statement A is indisputably false, so A must appear in the chosen option.
Hence, option (A) "A and D only" is the only logically viable answer provided among the given

choices.

Final Answer:

Therefore, the correct answer is (A) A and D only.

Quick Tip: Check the statements for truth value:
- Statement B is universally true (ac < bc when ¢ < 0).
- Since B is true, eliminate every option containing B: (B), (C), and (D) are discarded instantly!

- Only option (A) remains.

81. A tin container contains 50 litres of cow milk. From this container 5 litres cow milk was
taken out and replaced with soya milk. This process was repeated further two more times.

How much cow milk is there in the container now?

(A) 364.5 litres
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(B) 36.45 litres
(C) 3.645 litres
(D) 40 litres

Correct Answer: (B) 36.45 litres

Solution:

Concept:
When a container contains V units of a pure liquid, and x units are drawn off and replaced
by another liquid repeatedly for a total of n operations, the quantity of the original liquid

remaining in the container is given by:

Quantity of pure liquid remaining =V (1 — %)

Step 1: Identifying the Given Parameters:

Initial volume of cow milk in the container, V = 50 litres.

Quantity removed and replaced in each cycle, x =5 litres.

The process was conducted once and then "repeated further two more times".

Therefore, the total number of removal and replacement cycles is:

n=1+2=3

Step 2: Formulating the Step-by-Step Expression:

Calculate the replacement fraction per operation:

b 5 1
—=—=—=0.1
V. 50 10

The fraction of original liquid remaining after each operation is:

X 1 9
1-——=1——=—=0.9
\% 10 10

Step 3: Calculating the Remaining Volume:

Substitute the values into the formula:

3
Remaining Cow Milk = 50 x (%)

CUET 2026 Page 147 of © Collegedunia.com



9.
Compute the cube of 7;:

3
(i) _ 722 _ 4799
10 1000

Multiply by the initial volume:
36450

Remaining Cow Milk = 50 x 0.729 = 2000 36.45 litres

Final Answer:

Therefore, the correct answer is (B) 36.45 litres.

Quick Tip: Notice the language: "repeated further two more times" means a total of 1 +2 = 3
operations.

Remaining amount = 50 x (0.9)% = 50 x 0.729 = 36.45 litres.

82. If 53 = y (mod 6), then the possible values of y are:-

A) ........ 64, 58, 52, 46, 40, ........

B) ........ 70, 76, 81, 87, 93, 98, ........

@ ........ 65, 59, 53, 47, 41, ........

D) ........ 70, 76, 82, 88, 94, 97 ........

Correct Answer: (C) ........ 65, 59, 53, 47, 41, ........
Solution:
Concept:

In modular arithmetic, the congruence relation a = b (mod m) means that the difference

(a— b) is an integer multiple of the modulus m:

a—b=k-m forsome integer k € Z
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This is equivalent to saying that both a and b leave the same remainder when divided by m.

Step 1: Finding the Remainder of 53 Modulo 6:
Dividing 53 by 6 using the division algorithm:
53=6x8+5

The least non-negative remainder is 5.

Therefore:
53=5 (mod 6)
Step 2: Characterizing the Set of Solutions for y:
The congruence 53 = y (mod 6) is symmetric, which implies:
y=53 (mod6) = y =5 (mod®6)

Thus, y must belong to the residue class of integers of the form:

y =534+6k wherekeZ

Consecutive values of y in this equivalence class must differ by multiples of 6.

Step 3: Checking the Provided Options:

- For Option (A): The values are 40, 46,52,58, 64.

Notice that 52 + 6 = 8 with remainder 4, not 5. So this option is incorrect.

- For Option (B): The differences between successive terms are irregular (e.g., 81 —76 =5). So
this is incorrect.

- For Option (C): The given values are ...,65,59,53,47,41,....

Evaluating each term modulo 6:

65=6%x10+5=5 (mod 6)
50=6%x9+5=5 (mod 6)

53=6x8+5=5 (mod 6)
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47=6x7+5=5 (mod 6)
41=6x6+5=5 (mod 6)
Every term belongs to the residue class [53]; = [5]¢.

Final Answer:

Therefore, the correct answer is (C) ........ 65, 59, 53, 47, 41, .........

Quick Tip: Notice that 53 itself is in the sequence!
Since 53 is an explicit term in Option (C) and the common difference between adjacent terms is 6,

Option (C) is the obvious correct set.

83. A man can row a boat in still water at the rate of 17 km/hr. He finds that it takes him
thrice as long to row upstream of a river as to row downstream of the same river. The speed

of of the stream is,

(A) 15 km/hr
(B) 11.5 km/hr
(C) 8.5 km/hr
(D) 6 km/hr

Correct Answer: (C) 8.5 km/hr

Solution:

Concept:
Let u be the speed of the boat in still water and v be the speed of the stream.
- The effective speed downstream is vy, = u + V.

- The effective speed upstream is v, =u—v.

d

For a fixed travel distance d, time taken is inversely proportional to speed: t = “peed”
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Step 1: Identifying the Given Quantities:
Speed of the boat in still water, u = 17 km/hr.
Let the speed of the stream be v km/hr.

Let d be the one-way distance rowed upstream and downstream.

Step 2: Expressing Travel Times:

Time taken to row upstream:

Time taken to row downstream:

d  d
u+v  17+4v

tdown =

Step 3: Setting Up and Solving the Equation:

According to the problem, the upstream time is thrice the downstream time:

tup =3x tdown

Substitute the expressions for time:

d d
:3)(
17—v 17+v

Cancel d from both sides and cross-multiply:

17+v=3(17—v)

Expand the right-hand side:

174+v=51-3v

Collect the terms containing v on one side:

v+3v=51—-17
3
4y =34 — V:Z4:85km/hr

Final Answer:
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Therefore, the correct answer is (C) 8.5 km/hr.

Quick Tip: Direct shortcut for boats and streams when upstream time is n times downstream time:

u _ ntl
v n—-1°

_ 17 _ 341 _ 4 _ _ 17 _
Here,n=3 — S =3557=5=2 = v=5 =8.5km/hr.

84. Two pipes A and B can fill a tank in 12 minutes and 15 minutes respectively while a
third pipe C can empty the full tank in 20 minutes. All the three pipes are opened in the be-

ginning but pipe C is closed 6 minutes before the tank is filled. In what time will the tank is full?

(A) 15 minutes
(B) 10 minutes
(C) 7 minutes

(D) 17 minutes

Correct Answer: (C) 7 minutes

Solution:

Concept:

In pipes and cistern problems, the work done per unit time by each pipe is called its rate.
Inlet pipes have positive work rates, whereas outlet (emptying) pipes have negative work rates.
The total capacity of the tank can be assumed to be the Least Common Multiple (LCM) of the

individual completion times.

Step 1: Finding Total Capacity and Work Rates:
Individual times taken are:

- Pipe A fills in 12 minutes.

- Pipe B fills in 15 minutes.

- Pipe C empties in 20 minutes.

Let the total capacity of the tank be LCM(12, 15,20) = 60 units.
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Now, find the rate of work per minute:

. 60 . .
Rate of Pipe A = 12 = +5 units/min

i 60 . .
Rate of Pipe B = e +4 units/min

0
Rate of Pipe C = 0 —3 units/min

Step 2: Analyzing Work Done in the Final 6 Minutes:
Pipe C is closed 6 minutes before the tank is completely full.
Thus, for the last 6 minutes, only Pipe A and Pipe B were operating together.

Combined rate of A and B:

Rate(A+ B) =5+ 4 =9 units/min

Work completed by A and B during the last 6 minutes:

Worky,s 6 min = 9 X 6 = 54 units
Step 3: Calculating Initial Duration When All Pipes Were Open:
The remaining work that was completed prior to closing pipe C:
Remaining Work = 60 — 54 = 6 units

During this initial period, all three pipes A, B, and C were working together:

Combined Rate(A+ B + C) =5+ 4 — 3 = 6 units/min

Time taken to fill these remaining 6 units:

6 units

t = 1 minute

M 6 units/min

Step 4: Total Time to Fill the Tank:

The total time is the sum of the initial duration and the final 6 minutes:

T = tipiia + 6 = 1 + 6 = 7 minutes

Final Answer:
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Therefore, the correct answer is (C) 7 minutes.

Quick Tip: Work backwards from the end:

In the last 6 minutes, A + B fill 6 x (5 + 4) = 54 units.

Remaining 60 — 54 = 6 units were filled by all three pipes at net rate 5+ 4 — 3 = 6 units/min in 6/6 = 1
minute.

Total time = 1 + 6 = 7 minutes.

85. In a 700 m race, A reaches the finishing point in 30 seconds & B reaches in 35 seconds. By

how much distance A beats B?

(A) 75m
(B) 50 m
(C) 100 m
(D) 200 m

Correct Answer: (C) 100 m

Solution:

Concept:

In a linear running race, the winner beats the second runner by the distance that the second
runner is behind the finish line at the exact moment the winner crosses it.

To find this margin of victory in meters:

1. Determine the speed of the trailing runner.

2. Calculate the distance covered by the trailing runner during the winning time.

3. Subtract this distance from the total race distance.
Step 1: Identifying the Given Data:
Total length of the race track, D = 700 m.

Time taken by runner A to finish the race, t, = 30 seconds.
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Time taken by runner B to finish the race, t; = 35 seconds.

Step 2: Finding the Speed of Runner B:
Since runner B covers the total distance of 700 m in 35 seconds:
Distance 700 m

Speed of B = - = =20m/s
Time 35s

Step 3: Distance Covered by B When A Finishes:
Runner A crosses the finish line at time t = 30 seconds.

At this exact instant, the distance covered by B is:

dg = Speed of B x t, =20 m/s x 30 s = 600 m
Step 4: Calculating the Beating Distance:
The distance by which runner A beats runner B is:
Margin = D —dz = 700 m— 600 m = 100 m
Alternatively, runner B is trailing by 35 — 30 = 5 seconds worth of running.
In 5 seconds, B covers:
20m/sx5s=100m

Final Answer:

Therefore, the correct answer is (C) 100 m.

Quick Tip: The winning margin is simply the distance B covers in the difference of their finishing times:

Margin = Speed of B x (tg —t,) = %) x (35—30) =20 x 5=100 m.
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