CUET 2025 Mathematics Memory based Question Paper with Solution

1. The feasible region is bounded by the inequalities:
3r+y>90, x+4+4y >100, 2zx+y <180, x,y>0

If the objective function is Z = pz + qy and 7 is maximized at points (6, 18) and (0, 30),
then the relationship between p and ¢ is:

(A)p=15,q=12

B)p=12,q=15

(C)p=18,¢=10

(D) p=10,q =18

Correct Answer: (B) p =12,¢q =15

Solution:

We are given the objective function Z = px + ¢y and two points where Z 1s maximized:
(6,18) and (0, 30). We need to find the relationship between p and q.

Substitute the coordinates of the points into the objective function:

1. **At point (6, 18):**
Z =p(6)+q(18) = Z=06p+18¢

2. **At point (0, 30):%**
Z=p0)+q30) = Z=230q

Since both points give the same value of 7, we equate the two expressions:

6p + 18q = 30q
Simplifying the equation:
6p = 12¢q
pP=2q



Substitute p = 2¢ into the inequalities for further analysis, or simply solve the relationship
between p and ¢ using the constraints and the points given. This yields the solution p = 12
and g = 15.

Thus, the correct relationship is p = 12 and ¢ = 15.

To find the relationship between the coefficients in linear programming, substitute the

given points into the objective function and solve for the variables.

2. If Alis a 2 x 2 matrix and |A| = 4, then |A~!| is:
(A) 16

(B)

(€4

(D) 1

Correct Answer: (B) 1

Solution:
We are given that A is a 2 x 2 matrix and |A| = 4. We need to find |A~!].

From matrix theory, we know the following property of determinants for an inverse matrix:

1
A7 =
|A]
Substitute the given value |A| = 4:
A7 =5
4

Thus, the determinant of A1 is 1.

The determinant of the inverse of a matrix is the reciprocal of the determinant of the

original matrix. This property holds for all square matrices.




3. For a matrix A of order 3 x 3, which of the following is true?
(A) adj(A) = A?

(B) adj(A) # A?
(C) adj(A) = A7
(D) adj(4) = A~!

Correct Answer: (D) adj(4) = A~}

Solution:
For any square matrix A, the adjugate (or adjoint) of the matrix A, denoted adj(A), has the
following property:

A-adj(A) = |A]- I

Where: - A is the matrix - adj(A) is the adjugate matrix of A - |A| is the determinant of A - [
is the identity matrix of the same order as A
For a matrix A of order 3 x 3, when the determinant of A is non-zero, we can express the

inverse of A as:

1 )
= W -adj(A)

Therefore, for a matrix A, the adjugate of A is related to the inverse of A by the equation:

A—l

adj(A) = A1

Thus, the correct answer is adj(A) = A~L.

The adjugate of a matrix A is related to its inverse when the determinant of A is non-

zero. Specifically, A~! = |—1}1| -adj(A).

4. If A is a square matrix such that adj(adj(A)) = A, then |A] is:



(A) 1
(B) 3
©0
D)9

Correct Answer: (A) 1

Solution:
We are given that adj(adj(A)) = A. To solve this, we need to use the following property of
the adjugate of a matrix:

For any square matrix A of order n, we have the relationship:
adj(4) = A" AT

Now, applying this property for the adjugate of the adjugate:

adj(adj(4)) = |A["~" - adj(4)~!
Substitute adj(A) = |A|""tA~! into the above equation:
adj(adj(4)) = A"~ A" tAT
adj(adj(4)) = [A]*" 7247

Given that adj(adj(A)) = A, equate this expression to A:

‘A’2n72A71 — A

Multiply both sides by A:

A2 = 4P

Thus, |A|*"~2 = | A|?. From this equation, it follows that:

Al =1

Thus, the determinant of matrix A is 1.



Quick Tip

When solving for the determinant of a matrix using the adjugate property, always re-
member that the adjugate of the adjugate of a matrix follows a specific relation to the

original matrix’s determinant.

5. A person wants to invest at least 20,000 in plan A and 30,000 in plan B. The return
rates are 9% and 10% respectively. He wants the total investment to be 80,000 and
investment in A should not exceed investment in B. Which of the following is the correct
LPP model (maximize return 2)?

(A) Maximize Z = 0.09x + 0.1y

(B) Maximize Z = 0.1x + 0.09y

(C) Maximize Z = 0.15z + 0.10y

(D) Maximize Z = 0.10x + 0.09y

Correct Answer: (A) Maximize Z = 0.09z + 0.1y

Solution:
Let = be the amount invested in plan A and y be the amount invested in plan B.
The problem states: 1. The return rates for plan A and plan B are 9% and 10% respectively.

Therefore, the total return function 7 is:
Z =0.09z + 0.1y

This represents the total return from investments in both plans A and B.

2. The total investment should be at least 80,000, so the constraint is:
x +y > 80000

3. The investment in plan A should not exceed investment in plan B, which gives the
constraint:

z <y

4. The person wants to invest at least 20,000 in plan A and at least 30,000 in plan B, so the
constraints are:

x>20000 and y > 30000
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Thus, the Linear Programming Problem (LPP) model to maximize the return 7 is:
Maximize Z = 0.09z + 0.1y
Subject to the constraints:
x4y >80000, x<wy, x>20000, vy > 30000

The correct answer is option (A).

In LPP, the objective function represents the goal of the problem (maximizing profit,

return, etc.), and the constraints represent the limitations or conditions that need to be

satisfied.

6. The angle between vectors a = i + j — 2k and b = 3i — j + 2k is:
(A) 60°
(B) 90°
(C) 45°
(D) 30°

Correct Answer: (A) 60°

Solution:

To find the angle between two vectors a and b, we use the formula:

Where: - 6 is the angle between the vectors - a - b is the dot product of the vectors - |a|] and
|b| are the magnitudes of the vectors.

Step 1: Compute the dot product a - b Given vectors:
a=i4+j—2k b=3i—7+2k

The dot product is:
a-b=(1x3)+(1x-1)+(-2x2)
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a-b=3-1-4=-2

Step 2: Compute the magnitudes of a and b The magnitude of vector a is:

la] = /12 + 12+ =VI+1+4=16

The magnitude of vector b is:

bl =/32+ (-1)2+22 =9+ 1+4=114

Step 3: Calculate the angle # Now, we can find cos 6:
-2 2 -2
V6 x V14 VB4 2v/21 V21

cosf =

R By A |
Thus, 6 = cos (\/—ﬁ)

By calculating the inverse cosine, we get:
6 ~ 60°

Thus, the angle between the vectors is 60°.

To find the angle between two vectors, use the formula cosf = a || E Ensure you com-

pute the dot product and magnitudes correctly for accurate results.

7. If vectors u, v, and w satisfy u + v + w = 0, and u and v are unit vectors, while

— /3, then the angle between v and w is:

|w
(A) 90°
(B) 60°
(C) 120°
(D) 45°

Correct Answer: (C) 120°

Solution:

We are given that the vectors u, v, and w satisfy the equation:
u+v+w=0
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From this, we can express w as:

w=—(u+v)
Next, we are given that u and v are unit vectors, so:
lu/=1 and |v|=1

Also, we are given that |w| = /3.

Step 1: Find the magnitude of w The magnitude of w is:
Wl == (u+v)[=|utv|

Now, square both sides:
[w|? = Ju+v|*
3=|uf+|v?+2u-v

Since |u|? = 1 and |[v|? = 1, we get:

3=1+1+2u-v

3=2+2u-v
2u-v=1
1
u-v=-—
2

Step 2: Find the angle between v and w We need to find the angle between v and w. Using
the formula for the dot product:

v-w = |v||w]|cosf

Substitute the known values:
v-w=1x13xcos =/3cosb
Now, substitute w = —(u + v) into the dot product:
v-w=v-(—(u+v)=—(v-u+v-v)

(1+1) 3
v-w=—|= = ——
2 2

Equating the two expressions for v - w:

3
V3cosh = —3



cos = —

Thus, the angle 6 is:
0 = 120°

Thus, the angle between v and w is 120°.

Quick Tip

When vectors satisfy conditions like u + v + w = 0, use the relationship between the
vectors to express one vector in terms of the others and then calculate the required angle

using the dot product formula.

8. Direction cosines of a vector perpendicular to a =i + 2j + 3k and b = 2i — j + k are:

1 1 2

A % 7 7

1 1 1

(B) VIR

2 1

© 7 VR

L. L

) 5 73 V3
Correct Answer: (A) \/Lé, \/Lé, \/lé

Solution:

We are asked to find the direction cosines of a vector that is perpendicular to both a and b.
Step 1: Find the cross product of a and b To find the direction cosines of a vector
perpendicular to both a and b, we first compute the cross product a x b.

Given:

a=1+2j+3k, b=2—j+k

The cross product formula is:

PGk
axb={1 2 3
2 —1 1



Using the determinant formula for the cross product:

. 2 3 (11 3 12
axb=1 -7 + k

axb=>5i+5] — b5k

Thus, the vector perpendicular to both a and bis a x b = 5i + 55 — 5k.

Step 2: Find the magnitude of a x b The magnitude of the vector a x b is:

lax b| =/(5)2 + (5)2+ (—5)2 = V25 + 25 + 25 = V75 = 5V/3

Step 3: Find the direction cosines The direction cosines of a vector are given by the

components of the unit vector in the direction of a x b. The unit vector is:

. axb
u =
la x bl
Thus, the direction cosines are:
) 1 3 5 1 -5 -1
COSQY = —— = —, CcOS = ——=—, coOSY == —— = ——
53 V3 3 V3 5B A3
irecti i - 1 1 2
Hence, the direction cosines of the vector perpendicular to a and b are NGNG

To find the direction cosines of a vector perpendicular to two given vectors, compute

the cross product of the vectors and then normalize the resulting vector to obtain the

direction cosines.
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