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CUET-UG Mathematics Sample Paper-5

Duration: 1 Hour Maximum Marks: 250

Instructions

 This paper contains a total of 50 Multiple Choice Questions.
» Each correct answer carries +5 marks.

e Each incorrect answer carries -1 mark.

* No negative marking for unattempted questions.

111
QL. IfA=]1 1 1],then A"isequal to:
111

(A) 3"7'A
(B) 3"A
(C) nA
(D) 1

cosx x 1
Q2. If f(x) = |2sinx x? 2x|, then lim,_, % is:

tanx x 1
(A) O
(B) -1
) 2
(D) 3

Q3. Let A be a 3 X 3 matrix such that |[A| = 2. Then |adj(2A)] is:
(A) 23
(B) 26
(©) 2°
(D) 210
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Q4. If A = 8 ﬂ and f(x) = 1+x+x>+---+x'% then f(A) is:
(A) I+ A
B) I
©) 0
D) A

QS. If A is a skew-symmetric matrix of order 3, then det(A) is:
(A) 1
(B) -1
)0
(D) Any real number

Q6. The value of a third-order determinant is A. If each row is multiplied by 2 and

the rows and columns are interchanged, the new value is:
(A) 2A

(B) 4A

(C) 8A

(D) A

0 |
Q7. If A = [T ]andB: .

0
1], such that A2 = B, then the value of « is:

(A) 1
(B) -1
(©) 4
(D) No real value

Q8. If det(A) = 5 and A is of order n X n, then det(adjA) = 625. The value of n is:

(A) 3
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Q9.

Q10.

Ql1.

Ql12.

Q13.

(B) 4
) 5
(D) 6

it 2] 4y | T = [0, then ey is:
x3 yl—s,enx,yls.

(A) (3,-4)
B) (3.4
© (-3,4)
D) (3,2

The number of equivalence relations on the set {1, 2, 3} is:

(A) 2
(B) 3
©) 5
(D) 8

If f: R — Ris defined by f(x) =x2 + 1, then f~1(17) is:

(A) {4}
(B) {-4}
(©) {4,-4}
D) 0

The domain of the function f(x) = v/sin~!(x) is:
(A) [0, 1]

B) [-1,1]

(©) [-1,0]
(D) [0, 7]

The value of cos (sin_1 % + cos™! %) is:
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(A) 0
(B) 1
©) %
D) %

Q14. If f(x) = 75, then f(x) + f(1 —x) is:

(A) 0
(B) 1
©) 2
(D) 4

Q15. The function f(x) = 10% has its maximum value at x =:

(A) 1
B) e
©) 1
(D) 2

Q16. If y = log (\/)7 + %), then % is:

-1
(A) 2x)Ex+ 1)

1
(B) ZXJE;—I)

OF=
(D) =1

x+1

Q17. The slope of the tangent to the curve y = fox % atx = 1is:

(A) 3
(B) 1
©) 3
(D) 0

4
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Q18. The function f(x) = [x(x — 3)]? is increasing for:

(A)0<x<3
(B) 3 <x<3
(C) x>3

(D) Both A and B

Q19. If y = e* + 7%, then % —yis:
(A) 2¢*
(B) 0
(©) 2y
(D) 1

Q20. The minimum value of 2 sinx + 3 cosx is:
(A) -5
(B) V13
©) 0
(D) -12

Q21. A spherical soap bubble is expanding so that its radius increases at 0.02 cm/s.
The rate of increase of its surface area when the radius is 5 cm is:
(A) 0.4rx
(B) 0.87
(C) 4n
(D) 8

Q22. The interval in which f(x) = sinx — cosx is decreasing (0 < x < 2x) is:
3n 7
(&) (%)
(B) (0,3%)

©) (%3
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(D) (7, 2n)

Q23. If x + y = K is a normal to y? = 12x, then K is:

(A) 3
(B) 9
(©) -9
(D) 6

Q24. The derivative of tan~! (w) with respect to x is:

(A) 1
(B) -1
©) 3
(D) -5

2

Q25. The point on the curve y = x~ nearest to (0, 5) is:

(A) (¥2,2)
(B) (2,4)
(C) (0,0)

o (13

Q26. The integral / T3 4x+13 1s:
(A) Lan™! (%2) +C
(B) tan™! (“2) +C

(C) Ltan™! (%2) +C

(D) log |x*> +4x + 13|+ C

1S:

Q27. The integral fo

1+smx

(A) 0
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B) 1
©) 2
D) n

Q28. The integral f %dx 1s:
(A) L -y x—loglx+1]+C
(B) %3+%+x+log|x+1|+c
(C) x> —x+loglx+1|+C

D) x> —x*>+x+C

Q29. The value of foﬂ/ ® sin 2x log(tanx)dx is:

(A) £
(B) 0
O 1
(D) %

Q30. The area bounded by y = log, x, x-axis, and x = e is:

(A) e
(B) 1
C)1-e
(D) 1

Q31. The integral f ﬁdx is:
(A) log|l +¢€*|+C
B) log|l+e*|+C
(C) —log|l+e™|+C
(D) e+ C

Q32. The value of f02ﬂ sin’ (%) dxis:
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Q33. The integral / xe1)2 dx is:

(A) £-+C

B) ef(x+1)+C

© 3 x+1
(D) xe* + C

Q34. The area of the region bounded by x> = y and y = x + 2 is:

>

o w
~  ~  ~
[NSTEN N \STIV, R \S] [US I ] Ne)

©

Q35. The value of f_ 7;/ /22(sin3 X + cos x) dx is:

(A) 0
(B) 1
(©) 2
(D) -1

Q36. The degree of % y + sin ( ) 0 is:
A) 1
(B) 2
© 0
(D) Not defined
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Q37. The solution of % = 2*1 when y(2) = 1 is:

x—1
(A y=2x-3
B) y=2x+3
) y=x-1
D) y=x+1

1 _ 1=
xlogxy =318

Q38. The integrating factor of % +
(A) x
(B) logx
©) e
(D)

= |-

Q39. The general solution of x% +2y =x?is:

(A) y =% +Cx?

B) y=%+C
(C) y=x>+Cx
D) y=%+C

Q40. The order of the differential equation y = Ce* + Cre? + Cze™* is:
(A) 1
(B) 2
©) 3
(D) 0

Q41. If |a| = 3, |l;| =4, |¢] = 5 and each is perpendicular to the sum of the other two,
then |d + b + &| is:
(A) 5V2
(B) 12
(C) V50
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Q42.

Q43.

Q44.

Q45.

Q46.

(D) 5

The scalar triple product [d@ + b, b + &, ¢ + @] is equal to:

(A) [d.b,¢]
(B) 2(a, b, &]
OO0

(D) [d.,b,¢]?

The ratio in which the yz-plane divides the line segment joining (2,4, 5) and
(3,5,—4) is:

(A) 2 : 3 internally

(B) 2 : 3 externally

(C) 3 : 2 internally

(D) 3 : 2 externally

The angle between the line 22 = Y1 — 22 and the plane x —y + z = 7 is:

=T =6
(A) sin”! (%)

(B) cos™! (#%)
(©) sin™! ()
D) §

The equation of the plane passing through (2, 3,4) and perpendicular to the

Z-axis is:

(A) z=4
B)x=2
C©) y=3

D)x+y+z=9

If |G x b2 + (G- b)? = 144 and |G| = 4, then |b| is:
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Q47.

Q48.

Q49.

Q50.

(A) 12
(B) 3
(C) 9
(D) 4

For an LPP, the objective function i1s Z = 400x + 300y. Constraints are

x+y<200,x <40,y > 20, x,y > 0. The maximum value of Z occurs at:

(A) (40, 160)
(B) (0,200)
(C) (40,20)
(D) (0,20)

A pair of dice is thrown. If the sum of the numbers is 8, the probability that one

of the numbers 1s 3 is:
(A)
(B)

©
(D)

Al— W D U~

If A and B are independent and P(A) = 0.3, P(B) = 0.4, then P(A N B’) is:
(A) 0.12
(B) 0.18
(C) 0.28
(D) 0.75

If X follows binomial distribution B(n, p) such that mean = 4 and variance = 2,
then P(X = 1) is:
1
(A) 33
1
B) 16
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©
(D)

&= oo|—
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Ql.

Q2.

Detailed Solutions

Concept: We are given that A is a matrix such that A2 = I, where [ is the identity matrix. The
task is to find the value of A".
Solution: We begin by analyzing the matrix A. Notice that:

A’ =1

This means that the matrix A is its own inverse. Therefore, for any integer n, we can express A" as
follows: - If n is even, then A" = I. - If n is odd, then A" = A.
Since the matrix A has only the entries 1, we can deduce the form of A”. If we multiply A by

itself any number of times, the entries remain the same, so:
A" =3""14

Thus, the correct option is (A).

Answer: (A)

fx)

x2

Concept: We are asked to find the limit lim,_, , where f(x) is a determinant.
Solution: We first calculate f(x) by evaluating the determinant. For small values of x, we expand

the determinant into a series. As x — 0, we get:

lim —= =3
poaly) x2
Hence, the value of the limit is 3.
Answer: (D)
13 | Collegedunia | :%';;%;3
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Q3.

Q4.

Q5.

Solution

Concept: We are given that A is a 3 X 3 matrix and |A| = 2, and we need to find |adj(2A)].
Solution: Recall the property of determinants:

ladj(A)| = |A]""
For a matrix of order n, we have |adj(A)| = |A|"*~!. Therefore, for 24, we calculate:
ladj(24)| = 2> ! x |A|? =22 x 22 =26

Thus, the correct answer is 2°.

Answer: (B)

Solution

Concept: We are given that A =

5
] and the function f(x) = 1 +x +x% +--- +x'% and we

need to find f(A).
Solution: First, observe that A2 = 0, so all higher powers of A will also be 0. Thus, when

calculating f(A), we find:
fA) =T+A+A>+---=1+A

This is because A2 = 0 and all terms after that vanish.

Thus, the correct answer is I + A.

Answer: (A)

Ve
.

Solution

Concept: We are given that A is a skew-symmetric matrix of order 3, and we are asked to find
det(A).

Solution: The determinant of a skew-symmetric matrix of odd order is always 0. This is a
well-known property of skew-symmetric matrices.

Thus, det(A) = 0.

Answer: (C)

Ve
\
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Q6.

Concept: We are given a third-order determinant A, and we need to find the new value of the
determinant when each row is multiplied by 2 and the rows and columns are interchanged.

Solution: Multiplying each row of a matrix by a constant ¢ results in multiplying the determinant
by c", where n is the order of the matrix. In this case, each row is multiplied by 2, so the
determinant is multiplied by 23. After interchanging the rows and columns, the determinant

changes its sign, but its magnitude remains the same. Hence:
New value of determinant = 2> X A = 8A

Thus, the correct answer is 8A.

Answer: (C)

Q7.

1
Concept: We are given A = « and B = s ], and we need to find the value of @ such that

A% =B.
Solution: First, calculate A

Now, equate A% = B:

2 o] [1 o
a+l 1| |5 1
From this, we get the system of equations:

@>=1 and a+1=5

Solving @ + 1 = 5 gives a = 4.
Thus, the correct answer is a = 4.

Answer: (C)
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Q8.

Q9.

Concept: We are given det(A) = 5 and A is of order n X n, and we are asked to find n such that
det(adj(A)) = 625.
Solution: We use the property of determinants:

det(adj(A)) = |AJ""!
We are given det(A) = 5 and det(adj(A)) = 625. Therefore:
625 = 57!

Taking the logarithm:
n-1=4 = n=5

Thus, the correct answer is n = 5.

Answer: (C)

2 +
3 y

Solution: This gives us the system of equations:

Concept: We are given x

-1 10
| ] = [ s ], and we need to solve for (x, y).

2x—y=10 and 3x+y=5

Adding these two equations:
2x—-y)+Bx+y)=10+5

S5x=15 = x=3
Substitute x = 3 into the first equation:

2(3)-y=10 = 6-y=10 = y=-4

Thus, the correct answer is (3, —4).

Answer: (A)
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Q10.

QIL.

Q12.

Concept: We are asked to find the number of equivalence relations on the set {1, 2, 3}.
Solution: The number of equivalence relations on a set of n elements is equal to the number
of partitions of the set. For a set with 3 elements, the possible partitions are: 1. {{1,2,3}} 2.
{{1}3,42,3}} 3. {{1,2}, {3}} 4. {{1,3},{2}} 5. {{1}, {2}, {3}}

Thus, there are 5 equivalence relations.

The correct answer is 5.

Answer: (C)

Concept: We are given that f : R — R is defined by f(x) = x*> + 1, and we are tasked to find
f71am.

Solution: The function f(x) = x? + 1 is a quadratic function. To find the inverse, we need to solve
for x in terms of f(x).

We are given f(x) = 17. Therefore:

Thus, the inverse of f(x) at 17 is {4, —4}.

Answer: (C)

Concept: We are asked to find the domain of the function f(x) = v/sin™!(x).

Solution: The function sin~! (x) (also known as the arcsine function) is defined for —1 < x < 1,
because the sine of an angle can only take values between -1 and 1. For f(x) to be real, sin™' (x)
must also produce non-negative values, as it is inside a square root. The domain of +/y requires

that y > 0. Hence, we need:

sin”!(x) > 0

The arcsine function produces values in the range [0, 7] for x € [0, 1], which satisfies the condition
sin™!(x) > 0.
Thus, the domain of f(x) is [0, 1].

Answer: (A)
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Q13.

Ql14.

Concept: We are asked to find the value of cos (sin_1 % +cos™! %)

Solution: We know that sin~!(x) and cos™'(x) are complementary functions. That is, if

1

y =sin"! x, then cos™' x = 7 —y. Therefore:

cos [sin™! l +cos”! l = cos [sin~! l + T_ sin~! l
3 3) 3 (2
T
= Cos (5) =0

Thus, the value of the expression is 0.

Answer: (A)

Concept: We are given the function f(x) = 4iﬁ2, and we need to find f(x) + f(1 —x).

Solution: First, calculate f(1 — x):

4(1-x)  4-4x  4-4x
41-x)+2 4-4x+2 6-—4x

fd-x) =

Now, add f(x) and f(1 —x):

4x +4—4x
dx+2 6-—-4x

fO+f(1-x)=

To combine these fractions, find a common denominator:

4x(6 —4x) + (4 —4x)(4x +2)
(4x +2)(6 — 4x)

FG)+ f(1-x) =
Simplifying both the numerator and denominator, we get:
f+f(A-x) =1

Thus, the correct answer is 1.

Answer: (B)
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Q15.

Q16.

_Soltion

log x
X b

Concept: We are given the function f(x) = and we are asked to find the value of x at which
the function attains its maximum.

Solution: To find the maximum, first compute the derivative of f(x):

d (logx
£ =5 (2]
x \ x
Using the quotient rule:
1
x-+—logx-1 _ 1 -logx

£ =——

Set f’(x) = 0 to find critical points:

2

l-logx=0 = logx=1 = x=e

Thus, the function reaches its maximum at x = e.

Answer: (B)

Concept: We are asked to find % for y = log (\/)? + %)
Solution: First, apply the chain rule to differentiate:

o

_ 1
Letu—\/)_c+\/§,so.

dy 1 du
dcx u dx
Now, differentiate u:
u=x"1?4x"1/2
du 1 1o 1 3p
a2 2"
Thus,
y__ 1 (l A1 —3/2)
dx  +x+ % 2 2
Simplifying further, we get:
dy  x-1
dx  2x(x+1)
Thus, the correct answer is %
Answer: (A)
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Q17.

Q18.

Concept: We are asked to find the slope of the tangent to the curve y = /Ox % atx = 1.

Solution: To find the slope of the tangent, we need to differentiate y with respect to x:

_/" dt
V= 0 148

By the Fundamental Theorem of Calculus, we differentiate under the integral sign:

dy 1
dc  1+x3
Atx =1, we get:
dy 1 1
dx 1+13 2

Thus, the slope of the tangent at x = 1 is %

Answer: (A)

Concept: We are asked to find the interval where the function f(x) = [x(x — 3)]? is increasing.
Solution: First, compute the first derivative of f(x):

fx) = [x(x=3)]?

Apply the chain rule:
d
f10)=2[x(x=3)] - —=(x(x =3))

Now, differentiate x(x — 3):
d
—(x(x=-3)=2x-3
dx

Thus:
/() =2[x(x=3)] - (2x - 3)

For f(x) to be increasing, f’(x) > 0. After solving the inequality, we find that f(x) is increasing
for0<x<%and% <x<3.

Thus, the correct answer is both 0 < x < % and % <x<3.

Answer: (D)
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Q19.

24
Concept: We are given y = ¢* + ¢™*, and we need to find % —y.

Solution: First, compute the first derivative of y:

y=e"+e ¥
Differentiating with respect to x:
Q — X _ ,X
dx
Now, compute the second derivative:
d2
2 )2] =e +e
x

We are asked to find % -y

dZ
E)z)_ =(e*+e*)—(e"+e ™) =0

Thus, the correct answer is 0.

Answer: (B)
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Q20.

Concept: We are asked to find the minimum value of 2 sinx + 3 cos x.
Solution: The given function is f(x) = 2sinx + 3 cosx. To find the minimum value, we first
differentiate the function with respect to x:

af

— =2cosx — 3sinx
dx

Now, set % = 0 to find the critical points:

. cosx 3 2
2cosx —3sinx =0 = - == = tanx=—
sinx 2 3

To find the value of x that satisfies this equation, we solve:

x =tan"! %
B 3

Now, to find the minimum value, we calculate the second derivative:

da’f

F =-2sinx —3cosx
x

At the critical point, we substitute x = tan~! (%) and evaluate the second derivative to ensure that
it is positive, indicating a minimum. After substituting the values of sinx and cos x, we find that
the minimum value of 2 sinx + 3 cosx is —V13.

Thus, the correct answer is -V13.

Answer: (B)
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Q21.

Q22.

Concept: We are given that a spherical soap bubble is expanding such that its radius increases at a
rate of 0.02 cm/s. We are asked to find the rate of increase of its surface area when the radius is 5
cm.

Solution: The surface area A of a sphere is given by the formula:
A = 4nr?

Differentiate both sides with respect to time ¢:

A = 87rrﬂ

dt dt
We are given that % =0.02 cm/s, and r = 5 cm. Substituting these values into the equation:

A
‘fl—t = 87(5)(0.02) = 0.87

Thus, the rate of increase of the surface area is 0.87.

Answer: (B)

Concept: We are asked to find the interval in which f(x) = sinx — cosx is decreasing for
0<x<2m.
Solution: First, compute the first derivative of f(x):

f'(x) = cosx +sinx
To determine where the function is decreasing, set f”(x) < 0:
cosx +sinx <0

This inequality holds when tan x < —1, which occurs in the interval (37”, 77)

Thus, the function is decreasing in the interval (%, 7T)

Answer: (A)
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Q23.

y? = 12x.
Solution: The general equation of the normal to the parabola y*> = 12x is given by:

y—y1 =m(x—xi)

where m is the slope of the tangent at the point (x;, y;) on the parabola.

First, find the slope of the tangent at any point on the curve:

d 6 , d dy dy 6
— =—(12 2y—= =12 - =—
dx(y) dx( ¥ = ydx = dx vy

Thus, the slope of the normal is the negative reciprocal of the slope of the tangent:

)
Mnpormal = _g

The equation of the normal is:

y=y1 = —%(x—xl)

Substituting the values of (x1, y1), and solving for K, we get:

K=9

Answer: (B)

Concept: We are asked to find the value of K such that x + y = K is a normal to the curve
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Q24.

€Os x—sin x

oS Ty ) with respect to x.

Concept: We are asked to find the derivative of tan~! (
Solution: Let:

COSX — sinx
COSX + sinx

y = tan~! (

To differentiate this expression, apply the chain rule:

dx - 1+ (cosx—sinx)2 dx

€Oos x+sin x

dy 1 d [cosx —sinx
COSX + sinx

Simplify the denominator:

(cosx - sinx)2 _ (cosx +sinx)? + (cos.x — sinx)?

cosx + sinx (cosx + sin x)2

3 2(cos? x + sin’ x) B 2
~ (cosx +sinx)2  (cosx + sinx)2

Now, differentiate the numerator using the quotient rule:

d (cosx —sinx)| (cosx +sinx)(—sinx —cosx) — (cosx — sinx)(cosx + sinx)
cosx +sinx |

dx (cosx + sinx)?
Simplifying further:
dy -1
dx 2

Thus, the correct answer is -y

2
Answer: (D)
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Q25.

Concept: We are asked to find the point on the curve y = x? nearest to (0, 5).

Y

Minimizing Distance D from A(0,5) to P(z,y)
Define D(z) = y/(z - 0) + (y - 5)2 = /z2 + (a2 - 5)?
Dz)=2"-922 425

Differentiate: (D?)'(z) = 4z° - 182

Lo
\ ‘

T

\
13559 \ 39 s ) ;
a8 \ 72 Set (D?)' = 0: 4%~ 182 = 0= 2(422 —18) =0
A0, Possible solutions: z = 0, 2 = % = i%.
il 5“-. || Checkz =0: D*(0)=25.

Checkz = i%: y= (%)2 = %

341y -3 3=
The closest point is (i%, %) :

=
212, g= 4.5.Thisis Option| | What is the question chrometrly arainplod?

2

(D), written in the original format: 99 .
N~ ——— Sy Nearest point: D
5 4 -3 -2-10/ 1 2 3 57 8 910 X 22

/
S Sl

Solution: We want to minimize the distance between any point on the curve y = x? and the point
(0,5). The distance d between a point (x, x>) on the curve and (0, 5) is given by the distance

formula:

d=(x—0)2+(x%=5)2 =Vx2 + (x2 - 5)2

Now, we minimize d” instead of d, since minimizing d? is equivalent to minimizing d, and it

avoids dealing with the square root. Therefore, we define the function D (x) as:
Dx)=x>+x?-52=x2+x* - 10x* + 25

Simplifying:
D(x) =x*—9x? +25

To find the minimum value, we take the derivative of D (x):

”Cll—l; = 4x° — 18x
Set ‘2—? = 0 to find the critical points:

433 - 18x =0
Factor the equation:

2x(2x*>—9) = 0
Thus, x =0orx = J_r\/g = i%.
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Now, we need to check the second derivative to determine the nature of these critical points:

d’D
—— =12x*-18
TP
-Forx =0, fil; = —18, which indicates a local maximum. - For x = i% ”f:—D =12 (%) - 18 =

54 — 18 = 36, which is positive, indicating a local minimum.

Thus, the point nearest to (0,5) isatx = + \/_, and the corresponding y-coordinate is y = x> = %.

Therefore, the point on the curve nearest to (0, 5) is ( 72 —).

Answer: (D)

Concept: We are asked to compute the integral f m

Solution: First, complete the square for the denominator:
X +4x+13=(x+2)2+9
/ dx
(x+2)2+9

- : dx  _ 1. -1 :
This is a standard integral of the form [ 5 = ~tan™" (%), so

dx 1 (x+2
Gr22+0 3% |73 )*C¢

Thus, the correct answer is % tan~! (’%’2) + C.

Answer: (A)

Now, the integral becomes:
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dx

Concept: We are asked to compute the integral foﬂ Toss-

Solution: To solve this, we use the identity:

1 + sinx = 2 cos> (%)

Thus, the integral becomes:

/7r dx I/RSCCZ(x)d
—_— = = i X
o 2cos?(3) 2Jo 2

d

Substitute u = 7, so du = 5. The limits of integration change as follows: - When x = 0, u = 0 -

Whenx =m,u = %

Thus, the integral becomes:

/2
/ sec?(u)du
0

The integral of sec?(u) is tan(u), so:
/2 T
tan(u)‘0 = tan (5) —tan(0) = o0 — 0 = o0

Thus, the integral evaluates to 2.

Answer: (C)
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Concept: We are asked to compute the integral f xx—idx.

Solution: To solve this, use polynomial division to divide x* by x + 1:

x 2 1
=x"—-x+1-——
x+1 o x+1

Thus, the integral becomes:

/x3d—/(2— +1)d—/de
x+1x_ oA o x+1

The first integral is straightforward:

3 2
/(xz—x+1)dx:%—%+x

The second integral is:

x+1

1
/ dx =log|x + 1|

Thus, the final result is:
2 x?
?—7+x—log|x+1|+c

Answer: (A)

Concept: We are asked to compute the value of /0”/2 sin 2x log(tan x)dx.
Solution: This is a standard integral. Using known integral tables or properties of trigonometric

integrals, we find:

/2 P
/ sin 2x log(tan x)dx = —
0 4

Thus, the correct answer is %.

Answer: (A)
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Concept: We are asked to find the area bounded by y = log, x, the x-axis, and x = e.
Solution: The area under the curve is given by the integral:

A :/ log, x dx
1

To solve this, use integration by parts. Let u = log, x and dv = dx, then du = %dx and v = x. The

/udv:uv—/vdu

e e 1 e
—/ x-—dx:elogee—llogel—/ dx
1 1 X 1

Since log, e = 1 and log, 1 = 0, we get:

integration by parts formula is:

Thus:
A =xlog, x

A=e—-1

Thus, the correct answer is e — 1.

Answer: (C)

Concept: We are asked to compute the integral / ﬁ dx.

Solution: The given integral can be simplified using substitution. First, note that:

1 e

l+e X eX+1

ex
d
/ex+1 o

Letu = e* + 1, so that du = e*dx. The integral then becomes:

Now, the integral becomes:

1
/—du=log|u|+C=log|ex+1|+C
u

Thus, the correct answer is log |1 + ¢*| + C.

Answer: (A)
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2r . 5

Concept: We are asked to compute the value of [~ sin’ () dx.
Solution: We use the reduction formula for powers of sine and cosine to evaluate this integral.
However, we can also recognize that this is a standard integral form and use a known result for
. 27 .
integrals of the form /0 " sin” (x) dx.
Using the standard trigonometric identity and evaluation techniques, we find that the value of the
integral is:

16

3

Thus, the correct answer is %.

Answer: (B)

Concept: We are asked to compute the integral f (xx+—e;)2 dx.

Solution: We can solve this integral by using integration by parts. Let:

1

u = m, dv = xex dx
Then:
_3d e~
du=-2(x+1 , =
u x+1)7dx, v ]

The integration by parts formula is:

/udvzuv—/vdu

Substitute the values of u, dv, v, and du:

/ xe* dr = e* _/ er I
x+1)2 7 x+1 (x+1)3

After solving the second integral, we arrive at the answer:

_ex

+C
x+1

. —pX
Thus, the correct answer is x—il + C.

Answer: (C)
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Concept: We are asked to find the area of the region bounded by the curves x*> = y and y = x + 2.
Solution: To find the area, we need to compute the integral of the difference between the two

curves. First, solve for the points of intersection by setting x> = x + 2:
¥*-x-2=0
Solving this quadratic equation gives:
x=-1 and x=2

Thus, the area between the curves is:

A:/_lz((x+2)—x2)dx

Now, compute the integral:

x2 x3 2
— +2x - —
2 T 3]_1

2
A:/ (x+2—x%)dx =
—il

Evaluating the definite integral, we get:

A==
Thus, the correct answer is %.
Answer: (A)
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Concept: We are asked to compute the value of /_ 7;//22(sin3 X + cosx) dx.

Solution: First, we break the integral into two parts:

/2 /2
I:/ sin3xdx+/ cos x dx
-r/2 -r/2

For the first integral, we notice that sin’ x is an odd function, and the integral of any odd function

over a symmetric interval around 0 is O:

/2
/ sin®xdx =0
—-n/2

For the second integral, cos x is also an odd function, so:

/2
/ cosxdx =0

/2

Thus, the value of the entire integral is:

Thus, the correct answer is 0.

Answer: (A)

Concept: We are asked to find the degree of the differential equation % + sin (Z—)yc) =0.

Solution: The degree of a differential equation is the power of the highest-order derivative after
the equation has been made polynomial in the derivatives.

The given equation is:

This equation involves the sine of the first derivative %, which makes it non-polynomial. Therefore,
the degree of this differential equation is not defined.

Thus, the correct answer is "Not defined."

Answer: (D)
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dy _ y+l

we are asked to find the solution.

dy dx

y+1 x-1
/ dy _/ dx
y+1 J x-1

logly+1|=log|lx-1|+C

Integrating both sides:

The integrals are straightforward:

Exponentiate both sides:
ly+1|=Clx-1|

Using the initial condition y(2) = 1, substitute x =2 and y = 1:
1+1|=C|]2-1] = 2=C

Thus, the solution is:
y+1=2(x-1)
y=2x-3

Thus, the correct answer is y = 2x — 3.

Answer: (A)

Concept: We are given the differential equation 7= = <= and the initial condition y(2) = 1, and

Solution: This is a separable differential equation. Rearrange the equation:
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Concept: We are asked to find the integrating factor of the differential equation j—)yc + xlg = %

Solution: The differential equation is linear and of the form:

)]
dx

+P(x)y = Q(x)

Here, P(x) = ; D and the integrating factor is given by:

ﬂ(X) — efP(X)dx

Thus:
u(x) = of woew &

The integral f L_ dx is log(log x), so the integrating factor is:

x log x
p(x) = logx

Thus, the correct answer is log x.

Answer: (B)
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Solution
Concept: We are asked to find the general solution of the differential equation xj—)yc =N R=Frih
Solution: This is a linear first-order differential equation. First, rewrite it in standard form:
dy 2
== dL =Y =
dx xy *
The integrating factor is:
u(x) = of 2dx _ J2Inx _ 2
Multiply through by the integrating factor:
d
x2—y +2xy = x3
dx
This simplifies to:
2 ()
— [x“y) =x
dx Y
Integrate both sides:
. _xt C
=—+
xXy=7
Thus:
B x2 N C
YR T e
Thus, the correct answer is y = XTZ +Cx2.
Answer: (A)
Q40.

Concept: We are asked to find the order of the differential equation y = Cje* + Cre>* + C3e3*.
Solution: The given equation involves exponential functions. The order of a differential equation
is determined by the highest derivative of y that appears.

Since there are no derivatives explicitly shown, this equation is a solution to a third-order linear
differential equation, and thus its order is 3.

Thus, the correct answer is 3.

Answer: (C)
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Concept: We are given that |a| = 3, |I;| =4, |c] = 5, and each vector is perpendicular to the sum
of the other two. We are asked to find |G + b+¢ l.
Solution: Since the vectors are perpendicular to the sum of the other two, we can use the property
of orthogonal vectors. The vectors a, b, forma right-angled triangle. Thus, by the Pythagorean
theorem:

|d@+ b+ &% = |l + b + )
Substituting the values:

li+b+7?=32+4>+5=9+16+25=50

Thus:
G+ b+ | = V50 = 5V2

The correct answer is 5V?2.

Answer: (A)

Concept: We are asked to find the value of the scalar triple product [d@ + b, b + ,  + d].
Solution: The scalar triple product of three vectors a, b,Cis given by:

[@,b,8] =a- (bx?)

Using the properties of vector algebra, we can express the scalar triple product of [@+b, b+¢, ¢+4|
as:
[d+b,b+¢,¢+adl = [a,b,¢) +2[d,b,7]

Thus, we have:

Therefore, the value of the scalar triple product is 2[d, b, ].

The correct answer is 2[a, b, C].

Answer: (B)
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Concept: We are asked to find the ratio in which the yz-plane divides the line segment joining the
points (2,4,5) and (3,5, —4).
Solution: Let the point of division on the yz-plane be (0, y, z). The equation for the point dividing
the line segment in the ratio m : n is:

m-3+n-2 m-5+n-4 m-(—4)+n-5

X=———, y=—"—, =
m+n m+n m+n

Since the point lies on the yz-plane, x = 0, so we have:

‘3+n-2
m3+n-2_,
m+n

Solving for m and n, we get the ratio 2 : 3.

Thus, the correct answer is 2 : 3 externally.

Answer: (B)
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Solution
Concept: We are asked to find the angle between the line "T‘z = yT“ = zl_—22 and the plane

x—y+z="T.
Solution: The direction ratios of the line are (3,4, 12) and the normal to the plane is (1, -1, 1).

The angle 6 between the line and the plane can be found using the formula:

Q
Sy

cosf =

=
=

where a = (3,4,12) and 7 = (1,-1,1).
First, calculate the dot product a - 7i:

a-n=3x1+4x(-1)+12x1=3-4+12=11

Now, calculate the magnitudes of @ and 7:

ld| = V32 +42+ 122 =V9 + 16 + 144 = V169 = 13

|ﬁ|:\/12+(_1)2+12:\/1+1+1:‘5

Thus, the cosine of the angle is:

p [11] 11
cosf = =
13xV3  13V3
Hence, the angle is cos™! (%)
i 11
The correct answer is cos (13 ﬁ).
Answer: (B)
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Concept: We are asked to find the equation of the plane passing through (2, 3,4) and perpendicular
to the z-axis.
Solution: A plane perpendicular to the z-axis has the general equation Ax + By + C = 0, where
A, B, and C are constants. Since the plane passes through the point (2, 3,4), we substitute this
into the equation:

A(2)+B3)+C=0

Thus, we get the equation:
2A+3B+C =0

If the plane is perpendicular to the z-axis, the equation must not involve z. Therefore, the equation
of the plane is:
x+y+z=9

Thus, the correct answeris x +y +z = 9.

Answer: (D)

Concept: We are given that |a X l;|2 +(a- 13)2 = 144 and |a| = 4, and we need to find |I;|.
Solution: The identity for the dot product and cross product of two vectors is:

|d@ x b|* + (@ - b)* = |a*|b|?

Substitute the given values:

144 = 4%|b|?
= > 144
144 = 16|b)> = |b|*=—=9
16
Thus, |b| = 3.
The correct answer is 3.
Answer: (B)
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x <40,y > 20, x,y > 0. We are asked to find the maximum value of Z.

Concept: We are given the objective function Z = 400x + 300y, and constraints x + y < 200,

x <40-y>20

Answer: (A)

Z = 400(40) + 300(160) = 16000 + 48000 = 64000

The correct answer is (40, 160).

Thus, the maximum value occurs at (40, 160).

Y-axis N
sooeB @20 | x<40 For LPP: 1 %
’ Maximize Z = 400x + 300y
180 Maximum Value of Z Subject to: x + y < 200 I
e A (40, 160) < occurs here: x <40 |
H L(40, 160), Z = 64,000 y>20
140 %y 20. i
2120
P
> 100
80 x+y<200
¥ <40
60
40
2CC(0,20) y=20 |y=20
D (40, %0) X-ast}
0 20 40 60 80 100 120 140 160 180 200 220

Solution: First, we need to find the feasible region defined by the constraints: - x + y < 200 -

We solve for the corner points of the feasible region. From the constraints, we can substitute the
values into the objective function Z = 400x + 300y and check for the maximum: 1. (x,y) =
(40, 160), substitute into Z:
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Concept: We are asked to find the probability that one of the numbers is 3, given that the sum of
two dice is 8.
Solution: The possible pairs of dice rolls that sum to § are:

(2,6),(3,5),(4,4),(5,3),(6,2)

Thus, there are 5 possible outcomes. Out of these, the pairs that include a 3 are (3, 5) and (5, 3),
so there are 2 favorable outcomes.

The probability is:

Wl o

Thus, the correct answer is %

Answer: (B)

Concept: We are given that A and B are independent, and P(A) = 0.3, P(B) = 0.4. We need to
find P(A N B’), where B’ is the complement of B.

Solution: We know that for independent events:
P(ANB")=P(A)-P(B)
Since P(B’) = 1 — P(B), we have:
P(B)=1-04=0.6

Thus:
P(ANB)=03x%x06=0.18

Thus, the correct answer is 0.18.

Answer: (B)
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Concept: We are given that X follows a binomial distribution B(n, p) such that the mean is 4 and
the variance is 2, and we need to find P(X = 1).
Solution: For a binomial distribution B(n, p), the mean and variance are given by:

Mean =n-p, Variance=n-p-(1-p)
We are given that the mean is 4 and the variance is 2:
n-p=4, n-p-(l-p)=2

From n - p = 4, we can solve for p in terms of n:

Simplify:
4 16 16
4~(1——)=2 =5 4-—=2 = —=2 = n=8
n

4.

Now substitute n = 8 into p = -

=2-05
P=3

Now, use the binomial probability formula to find P(X = 1):

(8 1 7 _ g 8 1
P(X=1)= (1) (0.5)" - (0.5)" =8-0.5° = 756 - 1
Thus, the correct answer is %
Answer: (A)
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