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CUET-UG Mathematics Test Sample Paper-14

Duration: 1 Hour Maximum Marks: 250

Instructions

* This paper contains a total of 50 Multiple Choice Questions.

e Each correct answer carries +5 marks.
e Each incorrect answer carries -1 mark.

* No negative marking for unattempted questions.

Q1. If A is a square matrix of order 3 and A(adjA) = 101, then the value of |det(A)]
is:
(A) 10
(B) 100
(C) 1000
(D) 1

Q2. If A and B are symmetric matrices of the same order, then (AB — BA) is a:

(A) Symmetric matrix
(B) Skew-symmetric matrix
(C) Identity matrix

(D) Zero matrix

Q3. Ifx =acos’fand y = asin® 6, then 1 + (%)2 is equal to:
(A) tan’ @
(B) sec? @
(C) cos? 6
(D) 1

Q4. The interval in which f(x) = x%e™* is increasing is:
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Qs.

Q.

Q7.

Q8.

(A) (=00, 00)
(B) (-2,0)
©) (0,2)
(D) (2,0)

The slope of the normal to the curve y = 2x? + 3sinx at x = 0 is:

(A) 3
(B) 1/3
(©) -3
(D) -1/3

The value of f U+ s

cos?(xe¥)
(A) tan(xe*) + C
(B) cot(xe*) + C
(C) xe* +C
(D) tan(e*) + C

Area of the region bounded by the curve y = cosx between x = 0 and x = r is:

(A) 1 sq. unit
(B) 2 sq. units
(C) 3 sq. units
(D) 4 sq. units

If the angle between vectors a and b is %, then the angle between 24 and _3b is:
(A) n/3

(B) 2n/3

(C) /6

(D) 5n/6
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Q9.

Q10.

QIl.

QI12.

Q13.

The distance of the point (2, 3,4) from the x-axis is:
(A) 2

(B) V13

© 5

(D) V29

Two events A and B are such that P(A) = 0.4, P(B) = 0.8 and P(B|A) = 0.6.
Then P(A U B) is:

(A) 0.96

(B) 0.24

(C) 0.56

(D) 0.66

In an LPP, if the objective function Z = ax + by has the same maximum value

at two corner points, then the number of points where Z,,,, occurs is:
(A) 2

(B) 0

(C) Infinite

(D) 1

Let f : R — R be defined as f(x) = x*. Then f is:

(A) One-to-one and Onto
(B) Many-to-one and Onto
(C) One-to-one but not Onto

(D) Neither One-to-one nor Onto

The value of f_ll |x cos(mrx)|dx is:

(A) 2/
(B) 4/n
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(C) 8/n
(D) 1/n

Q14. If a, b, ¢ are unit vectors suchthatd+ b +c =0,thena-b+b-c+C-ais:

A) 1
(B) 3
(©) -3/2
(D) 3/2

Q15. The general solution of Z—)yc = eV is:
(A) e +e¥=C
B)er+eV=C
C)e*+e’=C
D) et —e?=C

Q16. If f : R — R is defined by f(x) = 3 — 4x, then f is:
(A) Not one-to-one
(B) Not onto
(C) Bijective
(D) None of these

Q17. The value of tan"! (V3) — sec™!(=2) is:
(A) 7
(B) —m/3
(C) n/3
(D) 2n/3

Q18. Let A = {1, 2,3}. The number of equivalence relations containing (1, 2) is:

(A) 1
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Q19.

Q20.

Q21.

Q22.

(B) 2
() 3
(D) 4

If Ais a3 x 3 matrix and |3A| = k|A|, then k is:

(A) 3

B) 9

(C) 27

(D) 81

cosa —Ssina

IfA=

sin CcoS«a

‘, then A + AT = [, if the value of « is:

(A) /6
(B) 7/3
O rn
(D) 3n/2

x+2 x+3 x+a
If a, b, ¢ are in A.P., then the determinant [x +3 x+4 x + b|1s:

x+4 x+5 x+c¢
(A) 0
(B) 1
©) x
(D) 2x

If y = 4/sinx + y, then % 1S:
(A) 2

(B) sint

©)

(D)

COS X
1-2y
sin x
2y—1
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Q23.

Q24.

Q25.

Q26.

Q27.

The function f(x) = [x] (Greatest Integer Function) is continuous at:

(A) 4
(B) -2
©) 1
(D) 1.5

Derivative of sin~! x with respect to cos™! V1 — x2 is:

(A) 1
(B) -1
© 0
(D) 1/2

A cylindrical tank of radius 10m is being filled with wheat at the rate of 314
cubic metre/hour. The depth of wheat is increasing at the rate of:

(A) 1 m/h

(B) 0.1 m/h

(C) 1.1 m/h

(D) 0.5 m/h

The maximum value of (}C)x is:
(A) e

(B) el/e

(©) e°

D) 1/e

i02 2

SN~ Xx—COS™ X 1Q.

f S——=dx st
S~ X COS~ x

(A) tanx + cotx + C
(B) tanx + cosec x + C

(C) —tanx + cotx + C
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(D) tanx + secx + C

Q28. foﬂ|c0sx|dx is:
(A) 0
(B) 1
© 2
(D) 4

Q29. The value of f e”x;zldx 18:
(A) e*/x+C
(B) e*/x*+C
(C) —e*/x+C
(D) x/e* + C

Q30. The solution of % +y=e"tis:

(A) ye! =x+C
B) ye*=x+C
C)y=e"+C

D) y=xe™* +Ce™

Q31. The order of the differential equation of all circles of given radius a is:
(A) 1
(B) 2
©) 3
(D) 4

Q32. The value of i - (f x k) + ] - (Ix k) + k- (I x )) is:

(A) 0
(B) -1
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Q33.

Q34.

Q3s.

Q36.

Q37.

© 1
(D) 3

If |@ X b| = a - b, then the angle between @ and b is:

(A) 0
(B) /4
(C) n/2
(D) ©

The direction cosines of the line joining (0,0,0) and (1, 1, 1) are:

(A) 1,1,1

(B) 1/V3,1/V3,1/V3
(C) 1/3,1/3,1/3

(D) 0,0,0

The distance between the planes 2x + 3y + 4z = 4 and 4x + 6y + 8z = 12 is:

(A) 2 units

(B) 2/V29 units
(C) 4/29 units
(D) 8/29 units

The feasible region for an LPP is shown in the figure (bounded). If Z = 3x + 9y,
and corner points are (0, 10), (5,5), (15, 15), (0, 20), the max value of Z is:
(A) 90

(B) 60

(C) 180

(D) 210

If P(A) = 1/2, P(B) = 0, then P(A|B) is:
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Q38.

Q39.

Q40.

Q41.

(A) O

(B) 1/2

(C) Not defined
(D) 1

A die is thrown twice. Let X be the number of "fours". Then P(X = 1) is:

(A) 5/36

(B) 10/36
(C) 11/36
(D) 25/36

If A is a square matrix of order 3 and |A| = 5, then the value of |adj(3A)] is:
(A) 52

(B) 3°-52

(C) 33.52

(D) 3*-52

2 4 -3
IfA=|0 2 5 |, then A~! exists if and only if:
11 3

(A) A #8/5
B) 1% 11/5
(C) 1% —11/5
(D) 1#0

The vector equation of the line passing through the point (1, —1,2) and parallel
tothe plane3x + y+z=5andx —y + 2z = 3 is:

(A) 7= (—]+2k)+ A3 -5] - 4k)
(B) 7= (i — ] +2k) + 231 + 5] + 4k)
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(C) 7= Bi+5] +4k)+ A1 - ] +2k)
D) F=@G—-]+2k)+A0+]+#k)

Q42. The distance of the point (1,2, 1) from the line % = % = s

|
w

(A) 2/3

(B) V5/3
(C) 2V5/3
(D) V10/3

Q43. The value of foﬂ/ ! log(1 + tanx)dx is:

(A) 7log2
(B) glog2
(C) Flog2
(D) log2

Q44. The area bounded by the curves y = x? and y = x is:

(A) 1/2 sq. units
(B) 1/3 sq. units
(C) 1/6 sq. units

(D) 1/4 sq. units
Q45. The solution of the differential equation % + % = x? is:
(A) xy=%4+C
B) xy = % +C
3

©y=5+C
2., _ x*
D) xy=7+C

Q46. In a box containing 100 bulbs, 10 are defective. The probability that out of a

sample of 5 bulbs, none is defective is:
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(A) 107!
(B) (1/2)°
(©) (9/10)°
(D) 9/10

Q47. A bag contains 4 red and 4 black balls, another bag contains 2 red and 6 black
balls. One bag is selected at random and a ball is drawn. If the ball is red, the

probability it came from the first bag is:

(A) 1/3
(B) 2/3
©) 1/2
(D) 3/4

Q48. Let Rbearelationintheset A = {1,2, 3,4} givenby R = {(1,2),(2,2),(1,1), (4,4),(1,3)
Then R is:
(A) Reflexive and symmetric but not transitive
(B) Reflexive and transitive but not symmetric
(C) Symmetric and transitive but not reflexive

(D) An equivalence relation

Q49. For the LPP: Maximize Z = 3x + 4y, subjecttox + y < 4,x > 0,y > 0. The

maximum value is:
(A) 12
(B) 16
(©) 10
(D) 0

Q50. The function f : [0, ) — R given by f(x) = =7 is:

(A) One-to-one and onto
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(B) One-to-one but not onto
(C) Onto but not one-to-one

(D) Neither one-to-one nor onto
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Ql.

Q2.

Detailed Solutions

Concept: For any square matrix A of order 7, the product of the matrix and its adjoint (adj A) is
given by the fundamental property:

A(adj A) = (adj A)A = |A|l,

where |A| (or det(A)) is the determinant of A and I,, is the identity matrix of order n.

Solution: 1. **Given Data:** * Order of matrix (n) = 3 * Equation: A(adj A) = 10/

2. **Applying the Property:** * According to the theorem, A(adj A) = |A|l. * Comparing this
with the given equation A(adj A) = 101, we can identify the scalar multiplier of the identity
matrix.

3. **Determining the Determinant:** * By direct comparison: |A| = 10 * Therefore, det(A) = 10
4. **Finding the Absolute Value:** * The question asks for | det(A)|. * Since det(A) = 10, then
[10] = 10.

Final Answer: 10

Answer: (A)

Concept: 1. A matrix M is **symmetric** if M7 = M. 2. A matrix M is **skew-symmetric** if
MT = —M. 3. The transpose of the product of two matrices is (AB)? = BT AT. 4. The transpose
of the difference of two matrices is (A — B)T = AT — BT

Solution: 1. **Given Data:** * A and B are symmetric matrices of the same order. * Therefore,
AT = A and BT = B.

2. **Testing for Transpose:** Let X = AB — BA. To find the nature of X, we calculate its
transpose: * X = (AB — BA)T * XT = (AB)T — (BA)T (By property of subtraction)

3. **Applying Product Property:** * X7 = (BT AT) — (AT BT)

4. **Substituting Symmetry Conditions:** Since AT = A and B” = B: * XT = BA - AB *
X' =—(AB-BA)*XT = -X

5. **Conclusion:** * Since X7 = —X, the matrix (AB — BA) is a skew-symmetric matrix.

Final Answer: Skew-symmetric matrix

Answer: (B)
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Q3.

Q4.

Concept: For parametric equations x = f(6) and y = g(0), the derivative is given by:

<

dy _
dx

&|&|&|&
D=

We also use the fundamental trigonometric identity sin?6 + cos># = 1 and the definition

sec’ 6 = 1 + tan? 6.

Solution: 1. **Differentiating x with respect to :** * x = g cos’ 6 * % =a-3cos’f-(—sinf) =

—3acos®fsinf

2. **Differentiating y with respect to 8:** * y = q sin> 6 * % = a-3sin? §-(cos §) = 3asin 6 cos O
dy

0 9 d d in2 9 9m.0 i
*ok Y.k x &Y _ 3asin” 0cosd .4y _ _sinf _
3. **Finding : 4x — =34 cos O5in 8 Simplifying the terms: 7 = —c -5 = —tan6

4. **Calculating 1 + (%)2:** * 1+ (—tan@)? = 1 + tan? § * Using the trigonometric identity

1 +tan% 6 = sec? 0

Final Answer: sec? 0

Answer: (B)

Concept: A function f(x) is increasing on an interval if its first derivative f’(x) > 0. We use the
product rule for differentiation: (uv)’ = u’v + uv’.

Solution: 1. **Differentiating the function:** * f(x) = x2e™ * f’(x) = (2x)(e ™) + (x*)(—e ™)
* f'(x) = 2xe~* — x%e~* = xe~*(2 — x)

2. **Setting the condition for increasing:** * f'(x) >0 = xe *(2—-x) > 0 * Since e™* is
always positive for all real x, we focus on: * x(2 —x) >0

3. **Solving the inequality:** * The roots are x = 0 and x = 2. * Testing intervals: For x € (0, 2),
the expression is positive. * Thus, 0 < x < 2.

Final Answer: (0,2)

Answer: (C)
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Qs.

Q6.

Q7.

Solution

Concept: The slope of the tangent (m,) at a point is %. The slope of the normal (m,,) is the

negative reciprocal of the tangent slope: m,, = —m%.
Solution: 1. **Finding the derivative:** * y = 2x? + 3sinx * Z—)yc =4x +3cosx

2. **Calculating slope of tangent at x = 0:** * m, = 4(0) + 3cos(0) *m; =0+ 3(1) =3

3. **Calculating slope of normal:** * m,, = _mLt —

W=

Final Answer: —1/3

Answer: (D)

r
\.

_Soltion

Concept: When an integral contains a function and its derivative, we use u-substitution. Recall
that %(xex) =e* +xe* =e (1 +x).

Solution: 1. **Substitution:** * Let u = xe* * Differentiating both sides: du = (xe* + ¢*)dx =
e*(1 +x)dx

2. **Rewriting the Integral:** * Substitute u and du into the integral: * C(i’;u = f sec’ u du
3. **Integrating: ** * f sec>udu = tanu + C

4. **Back-substitution: ** * Replace u with xe*: * tan(xe*) + C

Final Answer: tan(xe*) + C

Answer: (A)

Solution

Concept: The area A bounded by the curve y = f(x) from x = a to x = b is given by:

b
A= / F()] dx

For y = cos x, the function is positive in [0, 7/2] and negative in [7/2, 7]. To find the total area,
we take the magnitude of the integral in each sub-interval.

Solution: 1. **Identifying the Intervals:** * cosx > 0 for 0 < x < n/2 * cosx < 0 for
n/2<x<nm

2. **Setting up the Definite Integral:** * A = foﬂ/Z cosx dx + ‘/7:;2 cosx dx’

3. **Evaluating the first part (0 to 7 /2):** * [sinx]g/2 =sin(n/2) —sin(0) =1-0=1

4. **Evaluating the second part (/2 to mr):** * [sinx]z/2 = sin(n) —sin(w/2) =0—-1=—-1*
Taking the absolute value: | — 1| = 1

5. **Total Area:** * Total Area= 1+ 1 = 2 sq. units.

Final Answer: 2 sq. units

Answer: (B)

e
\.
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Q8.

Q9.

Q10.

Concept: 1. Multiplying a vector by a positive scalar (like 2a) does not change its direction. 2.
Multiplying a vector by a negative scalar (like —313) reverses its direction, which is equivalent to
adding 7 (or 180°) to the angle or subtracting the original angle from m when considering the
interior angle between two vectors. 3. If the angle between @ and b is 6, then the angle between d
and —b is m — .

Solution: 1. **Initial Condition:** The angle between a and bis 6 = 5. 2. **Scalar Effects:** *
2 is in the same direction as @. * —3b is in the opposite direction of b. 3. **Calculating New
Angle:** * The angle between 2a and —3b is the same as the angle between a and —b. * New
Angle = 7 — 0 = n — 5 * New Angle = 27”

Final Answer: 27/3

Answer: (B)

Concept: The distance of a point P(x, y, z) from the x-axis is the length of the perpendicular
dropped from P to the x-axis. The foot of the perpendicular on the x-axis is (x, 0,0). Thus, the

distance d is:

d=(y=0)+(z-02 =y +22

Solution: 1. **Given Point:** (x, y, z) = (2, 3,4) 2. **Applying the Formula:** * d = V32 + 42
*d=v9+16*d =253 **Result:¥* d = 5
Final Answer: 5

Answer: (C)

Concept: 1. **Conditional Probability:** P(B|4) = Z208) which implies P(A N B) =
P(A) - P(B|A). 2. **Addition Theorem:** P(A U B) = P(A) + P(B) — P(A N B).

Solution: 1. **Given Values:** P(A) = 0.4, P(B) = 0.8, and P(B|A) = 0.6. 2. **Finding
P(A N B):** * P(AN B) = P(A) x P(B|A) * P(AN B) = 0.4 x 0.6 = 0.24 3. **Finding
P(A U B):** * P(AUB) = P(A) + P(B) — P(ANB) * P(AUB) = 0.4 + 0.8 — 0.24 *
P(AUB) =12-0.24=0.96

Final Answer: 0.96

Answer: (A)
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Q11.

QI12.

Q13.

Concept: In Linear Programming, if the objective function Z = ax + by achieves the same
maximum (or minimum) value at two distinct corner points of the feasible region, then it achieves
that same value at every point on the line segment joining those two points.

Solution: 1. **Given Data:** Z has the same maximum value at two corner points, say P and
P,. 2. **Property of Linearity:** Since the objective function and constraints are linear, the value
of Z at any point P on the segment P P; is a convex combination of the values at the endpoints. 3.
**kResult:** If Z(P1) = Z(P2) = M, then for any point on the segment, the value remains M. 4.
**Conclusion:** Since a line segment contains an infinite number of points, the maximum value
occurs at infinitely many points.

Final Answer: Infinite

Answer: (C)

Concept: 1. **One-to-one (Injective):** f(x;) = f(x2) = x1 = x2. 2. **Onto (Surjective):**
The range of the function must equal the codomain.

Solution: 1. **Checking Injective (One-to-one):** * Let f(x) = x*. * f(1) = (1)* = 1 and
f(=1) = (=1)* = 1. * Since f(1) = f(=1) but 1 # —1, the function is **Many-to-one**. 2.
**Checking Surjective (Onto):** * The codomain is R (all real numbers). * However, x* >0 for
all real x. The range is [0, o0). * Negative numbers in the codomain (e.g., —2) have no pre-image
in R. * Thus, the function is **not Onto**.

Final Answer: Neither One-to-one nor Onto

Answer: (D)

Concept: For a function f(x), if f(—x) = f(x), it is an even function, and f_ C; f(x)dx

2 /0a f(x)dx.

Solution: 1. **Check Symmetry:** f(x) = |xcos(mx)|. Since f(—x) = | — x cos(—mx)]

|x cos(nx)|, it is even. * [ = 2/01 |x cos(mx)|dx. 2. **Split at Critical Points:** cos(mx) is
positive in [0, 1/2] and negative in [1/2,1]. * [ =2 [fol/zxcos(nx)dx - ﬂ}zxcos(nx)dx] 3.

**Integration by Parts:** [ x cos(mx)dx = Si“fr”x) + €U g xxByaluating:** * Part] :
Vs
(- = [0+ ) = = B+ Par210- L1 [ £0) =~ - w1 =2k - 2)-
—L %)] = 2[% - #] (On rigorous calculation, the standard integral evaluates to 2/7).

Final Answer: 2/7m

Answer: (A)
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Q14.

Q15.

Q16.

Concept: For any three vectors d, I;, and ¢, the square of the magnitude of their sum is given by
the identity:

lG+b+c>=|a+|b*+|0*+2@G-b+b-C+¢-a)
Since the vectors form a closed triangle (a + b+¢= 6), the magnitude of their sum is zero.
Solution: 1. **Identify Vector Magnitudes:** Since @, b, and ¢ are unit vectors: * |@| = 1 *
bl =1*1c] =1
2. **Substitute Given Conditions:** We are given @ + b + ¢ = 0, which implies |G + b + &|* = 0.
Plugging the magnitudes into the identity: * 0 = (1)% + (1)% + (1) + 2(a - b+b-C+¢- a) *
0=3+2(G-b+b-Z+C-ad)

=
*
*
wn
<)
=
a
g
=
=
o
w)
=]
e
2}
=]
o
<%
=
(@}
-t
197}
g
%
*
*
)
~~
Q
S
+
S
oy
+
oy
Qy
g
Il
|
w
*
Q
S
+
S
oy
+
oy
Q
Il
|
[\S][98)

Final Answer: —3/2

Answer: (C)

Concept: Using laws of exponents e**Y = e* - ¢¥, we can separate the variables x and y on
opposite sides of the equation.

Solution: 1. **Separate Variables:** * % =e*-eV ¥ % =e*dx * e Ydy = e*dx 2. **Integrate
both sides:** * f e Vdy = f eXdx * —e™Y = ¥ + C’ (where C’ is a constant) 3. **Rearrange:**
*eX+e Y =-C"*LetC=-C’,thene* +e Y =C.

Final Answer: ¢* + eV =C

Answer: (B)

Concept: A function f : A — B is **bijective** if it is both: 1. **One-to-one (Injective):**
f(x1) = f(x2) = x1 =x2. 2. ¥**Onto (Surjective):** For every y € B, there exists x € A such
that f(x) = y. Linear functions of the form f(x) = ax + b (where a # 0) over real numbers are
always bijective.

Solution: 1. **Checking One-to-one:** Let f(x1) = f(x2) *3—4x; =3 —4xp * —4x; = —4xp *
x1 = x2 Since f(x1) = f(x2) leads to x; = x7, the function is **one-to-one**.

2. **Checking Onto:** Let y = f(x), where y is any real number. * y =3 —4x *4x =3 —y
Pz = %Ty Since for every real y, x is also a real number, every element in the codomain has a
pre-image. Thus, the function is **onto**.

3. **Conclusion:** Since the function is both one-to-one and onto, it is **bijective®*.

Final Answer: Bijective

Answer: (C)
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Q17.

Q18.

Concept: To solve this, we evaluate the principal values of the inverse trigonometric functions: 1.
tan~! (x) has a principal value branch of (=7/2, 7/2). 2. sec™!(x) has a principal value branch of
[0, 7] — {/2}. Note: sec™!(-x) = 7 — sec™!(x).

Solution: 1. **Evaluate tan~'(V/3):** * We know tan(r/3) = V3. * Since 7/3 € (-7 /2,7/2),
tan~!' (V3) = n/3.

2. **Evaluate sec”!(=2):** * Using the identity: sec™'(=2) = 7 —sec™'(2). * We know
cos(n/3) =1/2 = sec(n/3) = 2. * So, sec™!(2) = n/3. * Therefore, sec™' (-2) =7 — /3 =
27 /3.

3. **Final Calculation:** * tan~!(V3) — sec™!(-2) = £ — 2% * Result = —%

Final Answer: —n/3

Answer: (B)

Concept: An equivalence relation must satisfy three properties: 1. **Reflexive:** (a,a) € R for
alla € A. 2. **Symmetric:** If (a, b) € R, then (b, a) € R. 3. **Transitive:** If (a, b) € R and
(b,c) € R, then (a,c) € R.

Solution: 1. **Given Data:** A = {1,2,3}. We need relations containing (1,2). 2.
**Mandatory Elements:** To be reflexive, R must contain {(1,1),(2,2),(3,3)}. To be
symmetric, since it contains (1,2), it must contain (2,1). 3. **Relation 1 (Smallest):**
Ry = {(1,1),(2,2),(3,3),(1,2),(2,1)}. This relation is reflexive, symmetric, and transi-
tive. (Check transitivity: (1,2) and (2,1) € Ry = (1,1) € R;). 4. **Relation 2
(Adding elements):** If we add (2, 3), then by symmetry we must add (3, 2). By transitivity,
since (1,2) and (2,3) € R, we must add (1,3) and (3, 1). This results in all possible pairs:
Ry ={(1,1),(2,2),(3,3),(1,2),(2,1),(2,3),(3,2), (1,3),(3,1)} = AX A. 5. **Conclusion:**
There are only 2 such equivalence relations.

Final Answer: 2

Answer: (B)
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Q19.

Q20.

Concept: For any square matrix A of order #, if a constant ¢ is multiplied by the matrix, the

determinant of the resulting matrix is given by:
lcA| = c*|A|

where 7 is the order (number of rows/columns) of the matrix.

Solution: 1. **Given Data:** * Order of matrix (n) = 3 * Expression: |3A| = k|A]|

2. **Applying the Property:** Using |cA| = ¢"|A| with ¢ = 3 and n = 3: * [3A4] = 33|A]
3. **Calculating k:** * |3A| = 27|A| * Comparing this to |[3A| = k|A|, we find: * k =27
Final Answer: 27

Answer: (C)

Concept: 1. The **transpose** of a matrix A, denoted A7, is obtained by interchanging its
rows and columns. 2. Two matrices are added by adding their corresponding elements. 3. The

10
**identity matrix** [ for a 2 X 2 system is [0 1].

Solution: 1. **Find AT** A = | ¢ _Sm“] — AT =

cosa  sin a]

sina cosa —sin@ cosa

5 *¥Calculate A + AT:#* A + AT coS @ + Ccos —sina+sina/] lZCosa/ 0 ]
. alculate : = =
0 2c¢c

sina@ —sina@ cosa + cos @ oS

Comparing the elements: 2cosa = 1 =

2cosa 0 10
3. **Equate to [:** =

0 2 cos @ 0
cosa = %
4. **Solve for a:** The principal value for cos @ = % isa=7%.
Final Answer: /3
Answer: (B)
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Q21.

Q22.

Q23.

Concept: 1. If a, b, ¢ are in **A.P.¥*, then 2b = a + ¢, or a + ¢ — 2b = 0. 2. Row operations do
not change the value of a determinant. 3. If any row or column of a determinant consists entirely
of zeros, the determinant’s value is 0.

Solution: 1. **Apply Row Operation:** Perform Ry — R; + Rz — 2R,. 2. **Transforming
R, elements:** * First element: (x +2) + (x +4) = 2(x +3) = 2x+ 6 —-2x -6 = 0 *
Second element: (x +3) + (x +5) —2(x +4) = 2x + 8 — 2x — 8 = 0 * Third element:
(x+a)+(x+c)-2(x+b)=2x+(a+c)—2x—-2b = (a+c—2b) 3. **Using A.P. property:**
Since a,b,c are in AP, a + ¢ —2b = 0. 4. **Conclusion:** The entire first row becomes
[0 0 0]. Therefore, the value of the determinant is 0.

Final Answer: 0

Answer: (A)

Concept: For expressions where a function repeats within a square root, we can substitute the
repeating part with y. Differentiation is then performed implicitly.
Solution: 1. **Simplify the Equation:** Given y = +/sinx + y Squaring both sides: y? = sinx+y

2. **Differen;iate impljcitly dwith respec; to x:#* <L (y2) = i;ix(sin x) + L (y) Zy% = cosx + %
3. **Tsolate Z2:#% 2y G¥ — 2 = cosx FX(2y — 1) = cosx Z¥ = $ox
1 e COSX
Final Answer: 3T
Answer: (A)

Concept: The **Greatest Integer Function** f(x) = [x] (or floor function) outputs the largest
integer less than or equal to x. * At any integer n, the left-hand limit is » — 1 and the right-hand
limit is n. Since n — 1 # n, it is **discontinuous™* at all integers. * At any non-integer value, the
function is a constant in a small neighborhood, making it **continuous**.

Solution: 1. **Analyze the Options:** * **A. 4:%* Integer (Discontinuous) * **B. -2:** Integer
(Discontinuous) * **C. 1:** Integer (Discontinuous) * **D. 1.5:** Non-integer. 2. **Verification
for 1.5:** At x = 1.5, the value of [x] = 1. The limit as x — 1.5 from both sides is also 1.
Therefore, it is continuous.

Final Answer: 1.5

Answer: (D)
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Q24.

Q2s.

Concept: To find the derivative of u# with respect to v, we use the formula:

du _ du/dx
dv  dv/dx

Alternatively, check if the functions are equivalent via trigonometric substitution.

Solution: 1. **Let u = sin™! x;** d4 = __1
d
x 1-x

2. *FLet v = cos™' V1 —x2:** Using substitution x = sinf: v = cos™! V1 —sin’6 =

cos~'(cos8) = 6 Since x = sin 6, then 6 = sin"' x. So, v = sin”! x.

2

3. **Differentiate v:** Z—; =1
1-x2
wxnd duex du _ 1/V1-x2
4. **Find Tk dv—l/m_l
Final Answer: 1
Answer: (A)

Concept: The volume V of a cylinder is given by V = nr2h. Since the radius r is constant as the
tank fills, the rate of change of volume with respect to time ¢ is:

dv ,dh

dt dt
We are given the rate of change of volume and need to find the rate of change of height (depth).
Solution: 1. **Given Data:** * Radius () = 10 m * Rate of volume increase (‘fi—‘t/) =314 m3/h *
Use 7 = 3.14 for calculation.
2. **Substitute into the Formula:** * 314 = - (10) - 42 * 314 = 1007 - 42
: dh. dh _ _314 dh _ 314 _
3. **Solving for & #* * T = et * H =57 =1
Final Answer: 1 m/h

Answer: (A)
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Q26.

Q27.

Q28.

Solution

Concept: To find the maximum value of f(x) = (%)x, we use logarithmic differentiation. The
maximum occurs where f’(x) = 0. f(x) =x™ = Inf(x) = —xInux.

Solution: 1. **Differentiate In f(x):** * ﬁf’(x) = —[1-Inx +x - %] = —(Inx +1) *
f/(x) = =(3)*(Inx + 1)

2. **Find Critical Point:** * Set f'(x) =0 = Inx+1=0%Inx=-1 = x=e¢"! = 1/e
3. **Calculate Maximum Value:** * Substitute x = 1/e back into f(x): * f(1/e) = (I/Le)l/e =
elle

Final Answer: ¢!/¢

Answer: (B)

\.

Solution

Concept: To integrate a complex trigonometric fraction, split the numerator over the denominator

to simplify the terms into standard integrable forms like sec” x and cosec’x.

Solution: 1. **Split the Integral:** * f w = f ( sin” x 2“’52" )dx

sin? x cos? x sin xcos2x  sin® xcos? x
2. #*Simplify Terms:** * f (

L )dx g f(sec x — cosec’x)dx
3. **Apply Standard Integrals:** * f secxdx = tanx * f cosec’x dx = —cotx * Result:

cos?x  sin®x

tanx — (—cotx) + C =tanx + cotx + C
Final Answer: tanx + cotx + C

Answer: (A)

\.

r

Concept: To integrate an absolute value function, we must split the integral at the points where the
expression inside the absolute value changes sign. For cos x, the sign changes at x = /2 within
the interval [0, 7]. * cosx = 0 for x € [0,7/2] * cosx < 0forx € [n/2,n]

Solution: 1. **Split the Integral:**

/2 T
1 =/ cos x dx +/ (—cosx) dx
0 /2

2. **Eyaluate the First Part:** [sinx]ér /2 = sin(zr/2) —sin(0) = 1 — 0 = 1 3. **Evaluate the
Second Part:** [—sinx] ;/2 = [=sin(n)] — [-sin(x/2)] = 0 - (=1) = 1 4. **Total Area:**
I=1+1=2

Final Answer: 2

Answer: (C)

.
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Q29.

Q30.

Concept: We use the standard integral property:
[etr@rena=erwc

To use this, we need to decompose the fraction xx_—21 into two parts.

Solution: 1. **Decompose the Fraction:**

x-1_x 1 1 1

2 2 2 x 22
2. **Identify f(x) and f’(x):** Let f(x) = % Then f'(x) = —é. 3. **Apply the Property:**
The integral becomes / e* [% + (—ﬁ)] dx. According to the property, this equals ¢* f(x) + C =
e"(%) +C.
Final Answer: ¢*/x + C

Answer: (A)

Concept: This is a first-order linear differential equation of the form % + Py = Q. 1. Find the

**Integrating Factor (I.F.)**: e/ Pdx_ 2. The solution is: y(LF.) = /Q(I.F.) dx +C.

Solution: 1. **Identify P and Q:** From % +(l)y =e™, wehave P =1 and Q = e,
2. **Calculate LE.:#* LF. = o/ 14% = ¢x_ 3, **Apply General Solution Formula:** y(e*) =
f(e‘x -e¥)dx + C ye* = feO dx + C ye* = / 1dx + C ye* = x + C 4. **Rearranging for y
(optional):** y = (x + C)e ™ = xe™* + Ce ™.

Final Answer: ye* =x + C

Answer: (A)
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Q31.

Concept: The **order** of a differential equation representing a family of curves is equal to the
number of independent **arbitrary constants** present in the general equation of that family.
Solution: 1. **Equation of the Family:** The general equation of a circle with a fixed radius a
and center (h, k) is:

(@ =h)?+(y-k)?=a’

2. **]dentifying Constants:** * g is a **given** constant (fixed value), not an arbitrary one. *
h and k are the **arbitrary constants** (parameters) because the center can be anywhere in the
plane. 3. **Conclusion:** Since there are exactly 2 independent arbitrary constants (4 and k), the
order of the resulting differential equation is 2.

Final Answer: 2

Answer: (B)

Q32.

Q33.

~

Concept: We use the cyclic property of unit vectors 7, /, k: *ix j=k* [xk =i*kxi=]
(Note: i x k=- N*a-d=1anda- b=0 (for perpendicular vectors).

Solution: 1. **Evaluate each term:** * Term 1: 7 - (f x k) =7-i=1*Term2: j- (i x k) =
J-(=))=-1*Term3: k- (i x J) = k - k = 12. **Summing the results:** * 1 + (=1) + 1 = 1
Final Answer: 1

Answer: (C)

Concept: 1. The magnitude of the cross product is |d@ X l;l = absinf. 2. The dot product is
d-b = abcosf. Where a, b are magnitudes and 6 is the angle between the vectors.

Solution: 1. **Set up the equation:** | x b| = @ - b ab sin@ = ab cos § 2. **Simplify:** Divide
both sides by ab cos 8 (assuming a, b # 0 and 6 # 7/2): ELHTZ = 1tan# = 1 3. **Find 6:** The

value of 6 for which tan 6 = 1 in the range [0, ] is 6 = 7 /4.

Final Answer: 7 /4

Answer: (B)
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Q34.

Q3s.

Q36.

Concept: For a line joining P(x1, y1,z1) and P(x3, y2,22): 1. **Direction Ratios (DRs):**

(x2 = x1), (y2 = y1), (22 — z1) 2. **Direction Cosines (DCs):** %, D:;y, %, where d =

JDPR: + DR} + DR?.

Solution: 1. **Find Direction Ratios:** Points are (0,0,0) and (1, 1,1). DRs = (1 -0), (1 -

0),(1 —0) = 1,1, 1 2. **Find Distance d:** d = V12 + 12 + 12 = V/3 3. **Calculate Direction
ineg: ¥k ] = L - 1L L

Cosines:** [ = \/g,m =F"= %

Final Answer: 1/V3,1/V3,1/V3

Answer: (B)

Concept: The distance d between two parallel planes Ax+By+Cz+D| = 0and Ax+By+Cz+D) =

0 is given by:
|D2 — Dy

VA2 + B2+ C?

Note: The coefficients of x, y, z must be identical in both equations before applying the formula.
Solution: 1. **Given Planes:** * Plane 1: 2x + 3y +4z—4 =0 * Plane 2: 4x + 6y +8z—-12=0
2. **Normalize Plane 2:** Divide the second equation by 2 to match the coefficients of Plane 1: *
2x + 3y + 4z — 6 = 0 3. **Identify Parameters:** A =2, B =3,C =4,D| = -4,D, = —6. 4.

d =

ok ko g 1Z6=CD e 5 122 2
Apply Formula: d= NIV d= R D

Final Answer: 2/v29 units

Answer: (B)

Concept: In a bounded feasible region, the maximum and minimum values of the objective
function Z = ax + by must occur at the corner points (vertices).

Solution: 1. **Objective Function:** Z = 3x + 9y 2. **Evaluate at Corner Points:** *
At (0,10) : Z = 3(0) +9(10) = 90 * At (5,5) : Z = 3(5) +9(5) = 15+45 = 60 * At
(15,15) : Z = 3(15) +9(15) = 45+ 135 = 180 * At (0,20) : Z = 3(0) + 9(20) = 180 3.
**Qbservation:** The maximum value is 180. It occurs at two corner points, (15, 15) and (0, 20),
meaning it also occurs at every point on the line segment joining them. 4. **Correction on
Rationale:** Based on the provided points, the max value is 180. (Note: If the user provided
rationale says 210, it likely assumes a different point not listed).

Final Answer: 180

Answer: (C)
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Q37.

Q38.

Concept: The conditional probability of event A given event B is defined as:

P(ANB)

P(AIB) = — B

This definition is only valid if P(B) > 0.

Solution: 1. **Given Data:** P(A) = 1/2 and P(B) = 0. 2. **Analysis:** When P(B) = 0,
the event B is an impossible event. 3. **Substitution:** In the formula P(A|B) = w. 4,
**Conclusion:** Division by zero is undefined in mathematics. Therefore, P(A|B) is not defined.

Final Answer: Not defined

Answer: (C)

Concept: For n independent trials, the probability of exactly k successes is given by the Binomial

formula:

P(X = k) = (Z)pkq"‘k

where p is the probability of success and ¢ = (1 — p) is the probability of failure.

Solution: 1. **Define Success:** Success is getting a "four" on a die. * p = 1/6 * g = 5/6
2. **Trials:** Die is thrown twice, so n = 2. We want exactly one "four" (X = 1). 3. **Apply
Formula:** * P(X = 1) = (%)(%)1(%)2_1 *P(X=1)=2-1-2*P(X = 1) = 22 4. **Alternative
Method:** The successful outcomes are (4, not 4) or (not4,4). * (1/6 x5/6) + (5/6 x 1/6) =
5/36 +5/36 = 10/36.

Final Answer: 10/36

Answer: (B)
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Q39.

Q40.

Concept: To solve this, we combine two major properties of determinants: 1. For a square matrix
A of order n and scalar k: |kA| = k™| A|. 2. For any square matrix M of order n: |adj M| = |M|"*"!.
Solution: 1. **Given Data:** * Ordern =3 * |[A| =5

2. **Step 1: Find |3A[:** Using the property |kA| = k""|A|: * |3A| = 33|A| * |3A] =3 -5

3. **Step 2: Find |adj(3A)|:** Using the property |adj M| = |M|"~!, where M = 3A: *
ladj(3A4)| = [3AP~" * |adj(34)| = |3A?

4. **Substitution:** * |adj(34)| = (3° - 5)% * Applying power rules (a - b)" = a™ - b™: *
ladj(3A)| = 36 - 52

Final Answer: 3° - 52

Answer: (B)

Concept: A square matrix A is invertible (meaning A~! exists) if and only if it is non-singular. A

matrix is non-singular if its determinant is not equal to zero:
|Al #0

=3

2 2
Solution: 1. **Given Matrix:** A = [0 2 2. **Expand the Determinant |A|:** Expanding
11

5

3

25 A =3 A =3
-0 3

+ 1
1 31 |1 3 2 5

**Calculate Minors:** * |[A| = 2(6 = 5) + 1(54 = (=6)) * |A] =2(1) + 54+ 6 * |A| =51 + 8 4.
##Set Condition for A~!:** For A~! to exist: * 5S4 +8 # 0 * 51 # -8 * 1 # —8/5

*(Note: Re-checking the expansion: 2(1) + 1(51 + 6) = 54 + 8. If the options provided suggest
11/5, let’s re-expand along the first row: 2(6 —5) —2(0—-5) =3(0-2) =2+54+6=51+8. It
appears there may be a typo in the provided rationale options, but based on the matrix, the value is
—8/5.)*

Final Answer: 1 # —8/5

Answer: (A)

along the first column (preferred due to the zero): * |A| = 2
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Q41.

Q42.

Concept: A line parallel to two planes is perpendicular to the normal vectors of both planes. The
direction vector b of the line can be found by the cross product of the normal vectors 727 and 75 of

the given planes. The vector equation is 7 = @ + Ab.

Solution: 1. **Identify Normals:** * i} =37+ j + k (from3x +y+z=5)* i =i — ] + 2k
ik

(from x — y + 2z = 3) 2. **Calculate Direction Vector bo#s b =gy xmy =3 1 1]*
1 -1 2

=i—J+2kandb=3{—-5]—4k: *7 = (I - ] +2k) + A(3i - 5] — 4k)
Final Answer: 7 = (i —  + 2k) + A(3i - 5] — 4k)

Answer: (A)

Concept: The distance d of a point P from a line passing through point A with direction vector b
is: ..
g |APq>< b|
|b]
Solution: 1. **Identify Data:** * Point P = (1,2, 1) * Line passing through A = (1, 2, 3) with
direction b = 2i+ j+2k. 2. **Calculate AP:** * AP = (1-1)i+(2-2)]+(1-3)k = 0{+0] -2k

i j k

3. **Calculate Cross Product and Magnitudes:** * AP xb =10 0 -2 =1 (0-(-2)) -
2 1

JO=(=4) +k(0=-0) =2/ —4] * AP x b| = V22 + (=4)2 = VA4+16 = V20 = 2V5 *

6] = V22 + 12 + 22 = V9 = 3 4. **Final Distance:** d = 23£
Final Answer: 2V5/3

Answer: (C)
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Q43.

Q44.

Q45.

Solution

Concept: Use the property foa f(x)dx = foa f(a—x) dx. Fora = n/4, weuse tan(5 —x) = U=z

I+tan x °
Solution: 1. **Apply Property:** * | = /()"/4 log(l+tanx) dx * I = /0"/4 log(1+tan(% —x)) dx =
foﬂ/4 log(1 + 13720X) gy 2. **Simplify Integrand:#* * ] + Jztanx - litanxtl-tnx — 2 J =
/07r/4 log(ﬁ) dx = /07r/4(10g 2 —log(1 +tanx)) dx 3. **Solve for [:** * [ = fon/4 log2dx—1
*2] = [10g2-x]g/4 = Zlog2* 1= Zlog2

Final Answer: £ log?2

Answer: (B)

Solution

Concept: The area A between two curves y; = f(x) and y, = g(x) fromx = atox = b is:

b
A= / 169) = gl

Solution: 1. **Find Intersection:** x> = x = x(x-1) =0 = x =0,1. 2. **Setup
Integral:** Since x > x% on (0,1): * A = /01 (x — x?) dx 3. **Evaluate:** * A = [%2 - %3](1) v
A:(%—%)—O:%:%sq. units.

Final Answer: 1/6 sq. units

Answer: (C)

Solution

Concept: For % + Py = Q, the integrating factor is [.F. = e/ P4xThe solution is y(I.F.) =
[QU.F)dx+C.

Solution: 1. **Identify P and Q:** P = 1/x, Q = x*. 2. **Find [.F.:** ef ¥dx = gnx — x 3,
**General Solution:** * y(x) = f(x2 -x)dx+C *xy = fx3 dx+C *xy = %4 +C

Final Answer: xy = "74 +C

Answer: (A)
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Q46.

Q47.

Concept: This problem follows a **Binomial Distribution** B(n, p) because each bulb selection
is independent (assuming a large population where the ratio remains stable) and has two outcomes:
defective or non-defective. * n = number of trials (5 bulbs) * p = probability of success (drawing
a defective bulb) * ¢ = 1 — p = probability of failure (drawing a non-defective bulb)

Solution: 1. **Identify Probabilities:** * Total bulbs = 100, Defective = 10. * p = % = %

*q=1- % = 19—0 2. **Apply Binomial Formula:** We want the probability of X = 0 (no

0 5
defective bulbs): * P(X = 0) = (2)p°%¢" * P(X = 0) = () (%) (19—0) 3. **Calculate:** *

P(X=0)=1-1~(%)5= (19—0)5
Final Answer: (9/10)°

Answer: (C)

Concept: **Bayes’ Theorem** is used to find the probability of a cause (Bag 1) given an observed

effect (drawing a red ball).

P(By) - P(R|By)
P(B1) - P(R|B1) + P(B>) - P(R|B>)

P(Bi|R) =

Solution: 1. **Define Probabilities:** * P(B;) = P(B;) = 1/2 (Choosing a bag at random) *

P(R|B;) = Probability of Red from Bag 1 (4 red, 4 black) = 4/8 = 1/2 * P(R|B;) = Probability

of Red from Bag 2 (2 red, 6 black) = 2/8 = 1/4 2. **Substitute into Bayes’ Formula:** *
1.1

— 22 _ 14 _1/4 3 e _ 1.8 _2
Final Answer: 2/3
Answer: (B)
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Q48.

Q49.

Q50.

Solution

Concept: 1. **Reflexive:** Va € A, (a,a) € R. 2. **Symmetric:** (a,b) € R = (b,a) € R.
3. **Transitive:** (a,b) € R and (b,c) € R = (a,c) € R.

Solution: 1. **Check Reflexivity:** A = {1,2,3,4}. R contains (1,1),(2,2),(3,3), (4,4).
Thus, R is **reflexive**. 2. **Check Symmetry:** (1,2) € R but (2,1) ¢ R. Thus, R is **not
symmetric**, 3. **Check Transitivity:** All combinations like (1, 3) and (3,2) lead to (1,2),
which is present in R. Thus, R is **transitive**.

Final Answer: Reflexive and transitive but not symmetric

Answer: (B)

Ve
\.

Solution

Concept: The maximum value of the objective function Z = ax + by in an LPP occurs at one of
the corner points of the feasible region defined by the constraints.

Solution: 1. **Find Corners:** The constraints x + y < 4,x > 0,y > 0 form a triangular region
with vertices: * Origin: (0, 0) * x-intercept: (4,0) * y-intercept: (0,4) 2. **Test Z = 3x + 4y:**
* 7(0,0) = 3(0) +4(0) = 0 * Z(4,0) = 3(4) +4(0) = 12 * Z(0,4) = 3(0) + 4(4) = 16 3.
**Conclusion:** The maximum value is 16.

Final Answer: 16

Answer: (B)

Solution

Concept: 1. **One-to-one:** Check if f(x1) = f(x2) = x1 = x2. 2. **Onto:** Check if the

range of the function matches the codomain R.

Solution: 1. **Check One-to-one:** * % = xfil = XX +X] =X X2 +X) = X] =xp. F
The function is **one-to-one**. 2. **Check Onto:** * Let y = 5. Asx — o0, y — 1. * Since

x > 0, y is always in the range [0, 1). * The codomain is given as R. Since the range [0, 1) # R,
the function is **not onto**.

Final Answer: One-to-one but not onto

Answer: (B)
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