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Duration: 90 Minutes Maximum Marks: 100

Instructions

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

* Each correct answer carries +2 marks.
* No negative marking for incorrect questions.

» Use of mobile phones, smartwatches, or any electronic gadgets is strictly
prohibited.

* No marks will be deducted for questions that are left unattempted.

QL If f(x) = ﬁ then the value of lim,_, 1+ f(x) is:

(A) 0
(B) 1
(C) 2

(D) Does not exist

Q2. The function f(x) = [x]? - [x?] (where [.] denotes the greatest integer function)

is discontinuous at:

(A) All integers

(B) All integers except 0

(C) All integers except 0 and 1
(D) All integers except 1

SISX -y 2 ()
Q3. The value of k for which the function f(x) = 3x is continuous at
k x=0
x =01s:
(A) 5/3
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(B) 3/5
©) 1
(D) 0

Q4. Ify = tan”! (—”J’xxz_]) then the value of % at x = 0 is:

(A) O

(B) 1/2
O 1

(D) Infinite

Q5. If x =a(0 —sinf) and y = a(1 — cos ), then d—z)z’ at @ = /2 is:
dx

(A) 1/a
(B) —1/a
(C) 1/2a
(D) —1/2a

Q6. If f(x) =log,(Inx), then f’(e) is equal to:

(A) e
(B) 1/e
©) 1
(D) 0

Q7. The derivative of sin™! ( 2 ) with respect to cos™! (1_"2) for x € (0, 1) is:

1+x2 1+x2

(A) 1
(B) -1
(©) 2
(D) x
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Q8.

Q9.

Q10.

QIL.

Ql12.

x4eXt...o0

If y = e**¢ , then % is:

(A) 15
(B) 3

L

/\
v

(D)

The maximum value of f(x) = on the interval [—1, 1] is:

X
Ad+x+x2

(A) 1/4
(B) 1/6
(©) 1/5
(D) 1/3

The slope of the tangent to the curve y = /0 7,5 at the point where x = 1 is:

(A) 1/2
(B) 1
(C) 1/4
(D) 0

The interval in which the function f(x) = 2x3 — 9x% + 12x + 15 is strictly

decreasing is:

(A) (1,2)
(B) (=0, 1)
(©) (2,0)
(D) (0,3)

The minimum distance from the origin to the curve y? = 4x is:
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(A) V2
(B) 2
(€) 0
D) 1

Q13. A balloon which always remains spherical has a variable radius. The rate at
which its volume is increasing with respect to its radius when the radius is 7 cm

1S:

(A) 1967
(B) 497
(C) 98x
(D) 5887

Q14. The value off x(;fl—xﬂ) 1s:

|+ C

(A) 5 log|5
(B) log| 2|+ C
(©) ; log

(D) nlog

+C

x"+1
xl’l

vl + €

100

Q15. The value of /0”/ ? Sinmg#dx is:

x+cos100 x

(A)
(B) m/2
(C) n/4
(D) 0

Q16. The area bounded by the curve y = x|x|, x-axis and the ordinates x = —1 and

x =11s:
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Q17.

Q18.

Q19.

Q20.

(A) 0
(B) 1/3
(©) 2/3
D) 1

The area of the region bounded by the circle x> + y? = 16 and the line y = x in
the first quadrant is:

(A) 2n
(B) 4r
(O

(D) 8n

3/2
2 2
dy _ d7y
1+ (E) ] = -5 are

The degree and order of the differential equation

respectively:

(A) 2,2
(B) 3,2
(©) 2,3
(D) 1,2

The general solution of the differential equation % + ytanx = secx is:

(A) ysecx =tanx + C
(B) ytanx =secx + C
(C) y=sinx+ Ccosx

(D) ycosx =x+C

The integrating factor of the differential equation x% —y =2x?is:

(A) e
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(B) logx
©) 1/x
(D) -1/x

Q21. If z = %, then the value of z% is:

(A) —i
B) i
©) 1
(D) -1

Q22. The locus of z satisfying |z — i| = |z + ] is:

(A) x-axis
(B) y-axis

©) y=x
D) x> +y* =1

Q23. If w is an imaginary cube root of unity, then (1 + w — w?)” equals:

(A) 128w
(B) —128w?
(C) 128w?
(D) —128w

Q24. If the roots of the equation x> — bx + ¢ = 0 are two consecutive integers, then

b?% — 4c is:

(A) 0
(B) 1
(C) 2
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(D) 3
Q25. The number of real roots of the equation e* = x is:

(A) O
(B) 1
©) 2
(D) Infinite

Q26. If one root of ax? + bx + ¢ = 0 is square of the other, then:

(A) b + ac?® + a*c = 3abc
(B) b? + a’c + ac* = abc
(C) a® + b%c + bc? = 3abce

(D) b + a*c + ac® + 3abc =0
Q27. The sum of the series 1 +%+ % +%+...oois:

(A) 1
(B) 2
() 1.5
(D) 3

Q28. If a, b, ¢ are in A.P.,, then 20¥+d pbx+d pcx+d (v 4 () are in:

(A) A.P.
(B) G.P.
(C) H.P.
(D) None of these

Q29. The n'" term of the sequence 5,2, —1,—4,... is:
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(A) 8- 3n
(B) 3n -8
(C) 5-3n
(D) 2 -3n

Q30. The coefficient of x” in the expansion of (x — x%)“ is:

(A) 55
(B) —55
© 0
(D) 11

Q31. The middle term in the expansion of (1 + x)?" is:

(A) 2C,x"

(B) 2C,,_x""!
(C) 2C,, 11!
(D) None of these

Q32. A bag contains 5 white and 3 black balls. Two balls are drawn at random without
replacement. The probability that both are black is:

(A) 3/28
(B) 9/64
(C) 3/56
(D) 5/28

Q33. In how many ways can 5 persons be seated around a circular table?

(A) 120
(B) 24
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Q34.

Q3s.

Q36.

Q37.

(C) 60
(D) 12

If "Cy, = "Cg, then n is equal to:

(A) 20
(B) 12
©) 6

(D) 30

The distance between the parallel lines 3x —4y +7 =0and 3x —4y + 5 = 0 is:

(A) 2/5
(B) 12/5
(C) 2/25
(D) 3/5

The equation of a line passing through (1, 2) and perpendiculartox +y+7 =0

1S:

A)x-y+1=0
B)x+y-3=0
OCx-y-1=0
MD)y-x+1=0

The radius of the circle x> + y? —4x + 6y — 12 = 0 is:

(A) 5
(B) 25
(C) V13
D) 1
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Q38. The eccentricity of the hyperbola )1“—2 — % =11s:

(A) 5/4
(B) 4/3
(C€) 3/4
(D) 5/3

Q39. The length of the latus rectum of the parabola y* = —8x is:

(A) 2
(B) 4
(C) 8
(D) -8

Q40. If |G + b| = |G — b/, then the angle between a and b is:

(A) 0°
(B) 45°
(C) 90°
(D) 180°

Q41. A line makes angles 90° and 60° with the positive direction of x and y axes

respectively. The acute angle it makes with the z-axis is:

(A) 30°
(B) 60°
(C) 45°
(D) 90°

Q42. The distance of the point (0, 0, 0) from the plane 2x — 3y + 6z + 14 = 0 is:

10
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Q43.

Q44.

Q45.

Q4eo.

(A) 14
(B) 2
(C) 7
D) 1

The point on the parabola y? = 4x which is closest to the point (2, 1) is:

(A) (1,2)
(B) (1,-2)
©) 4.4
(D) (0,0)

A A

If the vectors @ = 2 — [+ k, b = i + 2] — 3k and & = 37 + A + 5k are coplanar,

then the value of A 1s:

(A) 4
(B) —4
(©) 2
(D) -2

A person fires 7 bullets at a target. The probability of hitting the target is 1/4.
The probability that he hits the target exactly 2 times is:

5103
(A) 16384

21
B) 15
189
(©) 1022
243
(D) 1506

The sum of 7 terms of an A.P. is 3n% + 5n. Its common difference is:

(A) 3

11
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(B) 6
) 5
(D) 10

Q47. The angle between the planes 2x —y+z=6and x + y + 2z = 7 is:

(A) 30°
(B) 60°
(C) 45°
(D) 90°

Q48. The work done by a force F=4l+ ] — 3k in displacing a particle from point
A(1,2,3) to point B(5,4,1) is:

(A) 24 units
(B) 15 units
(C) 10 units
(D) 30 units

Q49. The area bounded by the curve y = x? and the line y = x is:

(A) 1/6
(B) 1/3
(©) 1/2
(D) 1

Q50. The number of arbitrary constants in the general solution of a differential equation

of fourth order is:

(A) 0
(B) 2
©) 3
(D) 4

12
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Ql.

Detailed Solutions

Concept:

The limit of a function as x approaches a point from the right (x — a*) requires evaluating the
function’s behavior for values slightly greater than a. For functions involving absolute values like
|x — 1|, we must define the expression based on the interval. If x > 1, then |x — 1| = x — 1.
Solution:

1. Given the function:

x2-1

f(x):x2—|x—1|—l

2. For the limit x — 1%, we consider x > 1. Therefore, |x — 1| = x — 1. 3. Substitute this into the

denominator:
Denominator = x> — (x = 1) =1 =x>—x+1-1=x>—x
4. The numerator is (x> — 1) = (x — 1)(x + 1). 5. Now rewrite the limit:

i x-Dx+1)
xglll+ x(x—=1)

6. Cancel the common factor (x — 1) (since x # 1):

|
lim
x—1t X
7. Substitute x = 1:
1+1
=9
1
Final Answer: The value of the limit is 2.
Answer: (C)
Go Back to Question 1

13
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Q2.

Concept:

The Greatest Integer Function [x] is discontinuous at all integer values of x. For a composite or
combined function involving [x]? and [x?], we must check points where the internal expressions
transition through integers. A function is continuous at a point if the Left Hand Limit (LHL)
equals the Right Hand Limit (RHL) and the function value.

Solution:

1. Let f(x) = [x]> = [#%]. 2. Forx = 0: * f(0) = 0>-0 = 0. * RHL (x — 0%):

* Since LHL # RHL, it is discontinuous at x = 0.

3. Forx =1: * f(1) =12-1=0. *RHL (x = 1*): [1"]>?-[(1")?] = 1>?-1=0. *
LHL (x — 17): [0.9]> - [0.81] = 0> =0 = 0. * Since LHL = RHL = f(1), the function is
**continuous** at x = 1.

4. For other integers n: * LHL (x = n™): (n—=1)2=(n>=1)=n?>-2n+1-n>+1=2-2n.*
This only equals O (the value at f(n))ifn = 1.

Final Answer: The function is discontinuous at all integers except 1.

Answer: (D)

Go Back to Question 2

[07]12=[(0")?] =0-0=0. *LHL (x — 07): [<0.1]>=[(=0.1)2] = (=1)>=[0.01] = 1-0 = 1.

collegedunia
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Q3.

Concept:
A function f(x) is continuous at a point x = g if lim,_,, f(x) = f(a). For trigonometric limits,
we use the standard result:

sin @

lim — =1
6—0 0
Solution:
1. We are given f(x) = % for x # 0 and f(0) = k. 2. For continuity at x = 0, we must have:
lim sin 5x g
x—0 3x

3. To apply the standard limit, multiply and divide by 5:

m sin 5x y 5 X
1 - =
x—0 Sx 3

sin 5x

4. Since limy_,o %52

= 1, the equation becomes:

5
1x2 =k
x3

5. Thus, k = 5/3.
Final Answer: The value of k is 5/3.

Answer: (A)

Go Back to Question 3

15
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Q4.

Concept:

When differentiating functions involving inverse trigonometric expressions with square roots,
trigonometric substitution is often the most efficient method. For the expression V1 +x2, the
substitution x = tan 6 simplifies the radical using the identity 1 + tan” 6 = sec? 6.

Solution:

1. Let x = tan §, which implies # = tan~! x. 2. Substitute into the expression:

y=tan! (V1+tan20— 1)

tan
3. Simplify the radical: V1 + tan? 6 = sec 6.

secH—l)

-1
= tan
Y ( tan 0

4. Convert to sine and cosine:

1
y=tan~! [0 ! =tan"! m
i sin 6

cos 6

5. Use half-angle identities: 1 — cos 6 = 2sin?(#/2) and sin @ = 2sin(6/2) cos(6/2).

0
2

R _1( 2sin%(6/2)

_ =1l _
25in(0/2) cos(9/2)) = tan”"(tan(6/2)) =

6. Back-substitute 9: y = %tan‘1 x. 7. Differentiate with respect to x: % = % L. 8 Atx=0:
dy X I+x

L - =12
dx — 2(1+0) :
Final Answer: The value of the derivative at x = 0 is 1/2.

Answer: (B)

Go Back to Question 4

collegedunia
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Qs.

Concept:

For parametric equations x = f(68) and y = g(6), the first derivative is dy _ dy/d6

dx = dxjdo- The second

derivative is:

@_d(@) de

a2 do\dx) dx

Solution:
1. Given x = a(6 —sinf) and y = a(1 — cos6). 2. Compute derivatives with respect to 6: *

21_;5 =a(l —cosh) * % =asinf
3. Find 2
dy _ asin 6 _ 23in(0/22) cos(6/2) _ cot(6/2)
dx a(l—cos6) 2sin”(6/2)
4. Find & (2):
d 1
%(cot(Q/Z)) = —csc?(6/2) - 3
5. Compute %:
d*y 1 4 1
22 - (-Z o/ ———
dx? ( 2 ¢ ©/ )) a(l —cos @)
Using 1 — cos 6 = 2sin’(6/2):
d_zy = —lcsc2(9/2) 1 csc(6/2)
dx> 2 2asin’(6/2)  4a

6. Evaluate at § = 7/2: * 0/2 = n/4, and csc(n/4) = V2. * csc*(n/4) = (V2)* = 4. *
Py __L.g=_1/

dx2 = T3g "T=THa

Final Answer: The second derivative at § = /2 is —1/a.

Answer: (B)

Go Back to Question 5

17
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Q6.

Concept:
To differentiate a function where the variable is in the base and the exponent, like f(x) = log, (Inx),
we first use the base change formula:
Inb

log, b= —

©8a Ina
Then, we apply the quotient rule: <= (%) = %
Solution:
1. Rewrite the function using natural logarithms:

In(Inx)
f) ==
2. Apply the quotient rule where # = In(Inx) and v = Inx: *u’ = ﬁ . % *y = %
3. The derivative f”(x) is:
() (5) - nn ) (4)
f(x) = (nx)?
4. Simplify the numerator:
() %—@ 1 —In(Inx)
X) = =

(Inx)?2 x(Inx)?
5. Evaluateatx = e: *Ine =1 *In(lne) =In(1) =0 * f'(e) = 61(15)2 =1
Final Answer: The value of f"(e) is 1/e.
Answer: (B)
Go Back to Question 6

18
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Q7.

Concept:

This problem involves the derivative of one inverse trigonometric function with respect to another.
We use the standard substitutions:

* sin~! ( 2x2) =2tan"! x (for x| < 1) * cos™! (132) = 2tan~! x (for x > 0) The derivative of u

1+x 1
with respect to v is j"ffji.
Solution:
. 2
1. Letu = sin~! (13);2) Forx € (0,1), u = 2tan"'x. 2. Let v = cos™! (L;‘z) For x € (0,1),
du 2 wdv _ 2

v = 2tan~! x. 3. Differentiate both with respect to x: * -t e il el e

4. The derivative of u with respect to v is:

du_du/dx_ﬁ_1
= _ ===
dv dv/dx =

Final Answer: The derivative is 1.

Answer: (A)

Go Back to Question 7

19
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Q8.

Concept:

This is an infinite series problem where the function is defined in terms of itself. Since the exponent
repeats infinitely, we can replace the repeating part with the dependent variable y. This transforms
the infinite transcendental equation into a manageable algebraic or logarithmic form.

Solution:

X+...00

. 2. Observe that the power of the first e’ is (x + y). So, we can rewrite

X+e

1. Given y = e**¢

the equation as:

y=e

3. Take the natural logarithm on both sides to simplify:

Iny = In(e**?)

Iny=x+y

4. Differentiate both sides with respect to x:

1d
__y =1+ ﬂ
y dx dx
5. Rearrange to solve for %:
ldy dy 1
ydx dx
d
dy (1 _ 1) _
dx \y
dy (1-y) _,
e\ y |
dy Sy
dx 1-y
Final Answer: The derivative is %
Answer: (A)
Go Back to Question 8

-
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Q9.

Q10.

Concept:

To find the maximum value of a function on a closed interval [a, b], we evaluate the function at its
critical points (where f’(x) = 0) and at the endpoints of the interval. The largest of these values is
the absolute maximum.

Solution:

1. Let f(x) = —=—=. 2. Find f”(x) using the quotient rule:

dtx+x2°

_(4+x+x2)(1)—x(1+2x)_4+x+x2—x—2x2_ A — 5
B (4 +x +x2)2 T (AH+x+xD)?2 (A4 x+x2)2

f'(x)

3. Set f’(x) = O to find critical points: 4 — x> =0 = x = +2. 4. Check if critical points are in
the interval [—1, 1]. Neither +2 nor -2 is in the interval. 5. Therefore, the maximum must occur
at the endpoints: * Atx = —1: f(-1) = =5 = -1/4. * Atx = 1 f(1) = = = 1/6.

6. Comparing —1/4 and 1/6, the maximum value is 1/6.

Final Answer: The maximum value is 1/6.

Answer: (B)

Go Back to Question 9

Concept:

According to the First Fundamental Theorem of Calculus (Leibniz Rule), if F(x) = /a Y f(r)dt,
then the derivative F’(x) = f(x). The slope of the tangent to a curve y = f(x) at a point is the
value of the derivative dy/dx at that point.

Solution:

1. Given y = fox dt_ 2. The derivative % is found by differentiating the integral with respect to

1+£3°
Q_i /x e\ 1
de  dx\Jo 1+83] 1+x3

3. The slope of the tangent at x = 1 is the value of % atx = 1:

X!

d
L
de|,_; 1+4(1)3 1+1

Final Answer: The slope of the tangent is 1/2.

Answer: (A)

Go Back to Question 10

21
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Q11.

Concept:

A function f(x) is strictly decreasing on an interval if its first derivative f’(x) < O for all x in that
interval. To find this interval, we calculate the derivative, find the roots (critical points), and test
the signs in the resulting sub-intervals.

Solution:

1. Given f(x) = 2x3 — 9x2 + 12x + 15. 2. Differentiate with respect to x:

f(x) = 6x* - 18x + 12

3. To find the intervals, set f’(x) < 0:

6(x2=3x+2)<0

4. Factorize the quadratic expression:

6(x—-1)(x-2)<0

5. The roots are x = 1 and x = 2. We examine the sign of f/(x) on the number line: * For
x < 1, f'(x) > 0 (Increasing) * For 1 < x <2, f'(x) < 0 (Decreasing) * For x > 2, f'(x) >0
(Increasing)

6. Thus, the function is strictly decreasing in the interval (1, 2).

Final Answer: The interval is (1,2).

Answer: (A)

Go Back to Question 11

22

collegedunia


https://collegedunia.com/exams/cuet/sample-papers

MHT-CET Sample Paper Mathematics

Q12.
Solution
Concept:
The distance D between the origin (0, 0) and any point (x, y) on a curve is given by D = +/xZ + y2.
To find the minimum distance, we express D (or D? for simplicity) in terms of a single variable
using the curve’s equation and then use differentiation to find the minimum.
Solution:
1. Let a point on the curve y? = 4x be P(x, y). 2. The square of the distance from the origin is
Z = x> + y%. 3. Substitute y> = 4x from the curve equation:
Z=x*+4x
4. To find the minimum, differentiate Z with respect to x:
dz
— =2x+4
dx *
5. Set Z—f =0 = 2x+4=0 = x = —2. 6. However, for the curve y> = 4x, x must be > 0
(since y* cannot be negative). 7. Since Z = x? + 4x is a strictly increasing function for x > 0, the
minimum value occurs at the smallest possible value of x, whichis x = 0. 8. Atx =0, y =0, and
the distance D = V0% + 0% = 0.
Final Answer: The minimum distance is 0.
Answer: (C)
Go Back to Question 12

23
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Q13.

Concept:

This is a problem based on the Rate of Change of quantities. For a sphere, the volume V is given
by V = %m’3. The rate of change of volume with respect to the radius is the derivative dV /dr.
Solution:

1. The formula for the volume of a sphere is:

V= gﬂ'r
2. Differentiate V with respect to r:
dv 4
o = 37‘[‘(3}’2) = 4712

3. We need to find this rate when the radius » = 7 cm. 4. Substitute » = 7 into the derivative:

dv
—= 47 (7)? = 47(49) = 1967

Final Answer: The rate of increase is 196s.

Answer: (A)

Go Back to Question 13

24
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Q14.

Concept:

To integrate a rational function of the form a common technique is to manipulate the

1
x(x"+1)°
numerator or use substitution. Multiplying the numerator and denominator by x"*~! allows for a
simple substitution u = x".

Solution:

1. Letl = f 2. Multiply and divide by x"~!

xn—l
I = —dx
/ xt(x" + 1)

3. Letx" = t. Then mx"'dx = dt = x" ldx = %. 4. Substitute into the integral:

1_1/ dt
“nJ te+1)

(x"+1)

5. Use partial fractions: ﬁ = % - %
1 1 1
I:—(/—dt—/—dt)
n t t+1
=—(10g|t|—log|t+1|)+C——log‘ |+C

6. Back-substitute ¢ = x":

1 n
I:Zlog e +C
Final Answer: The value of the integral is - log |x" .| | + C.
Go Back to Question 14
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Q15.

Concept:
This is a definite integral that can be solved using the property:

bf(x)dx= bf(a+b—x)dx
e ]

This property is particularly useful for integrals involving sin x and cos x with limits 0 to /2.
Solution:
1. Let] = [

/2 sin'% x
sin'% x+cos100 x
Ze sin'®(7/2 - x)
I =
0

sin'®(7/2 - x) + cos! (/2 — x)
3. Since sin(7r/2 — x) = cosx and cos(7w/2 — x) = sinx:

n/2 100
= / cos U x It
0

c0s100 x + gin'%0

dx. 2. Apply the property /Oa f(x)dx = an f(a —x)dx:

dx

4. Add the two expressions for /:

100 X

/2 5in'00 x 4+ cosl00 x
21 =
0 sin'™ x + cos!00 x

/2
2 = / ldx = [x]7 = n/2
0

5. Solving for I:

I=nr/4

Final Answer: The value of the integral is 7 /4.

Answer: (C)

Go Back to Question 15
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Q16.

Concept:

The area under a curve y = f(x) between x = a and x = b is given by fa b | f(x)|dx. For the
function f(x) = x|x|, we must consider the definition of absolute value: f(x) = x? for x > 0 and
f(x) = —x?forx < 0.

Solution:

1. The function is y = x|x|. 2. In the interval [—1,0], y = x(—x) = —x2. 3. In the interval [0, 1],
y = x(x) = x%. 4. The area A is given by the integral:

0 1
A :/ |—x2|dx+/ [x?|dx
= 0

5. Since we are looking for the area bounded with the x-axis, we take the magnitude:

A:/_T(xz)dx+/01(x2)dx

6. Evaluating the integrals:

Final Answer: The area is 2/3.

Answer: (C)

Go Back to Question 16
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Q17.

Q18.

Concept:

The area of a region bounded by a circle x> + y> = rZ and a line through the origin can be calculated
using polar coordinates or by recognizing the symmetry as a sector of the circle. The line y = x
makes an angle of /4 with the x-axis.

Solution:

1. The given circle is x> + y*> = 16, which has radius » = 4. 2. The total area of the circle is
ar? = 167, 3. The region is in the first quadrant, which has a total area of 1%” =4n. 4. The line
y = x bisects the first quadrant (from @ = 0to 6 = 7/2). 5. The line y = x corresponds to 6 = r/4.
6. The area bounded by x = 0, y = x, and the circle in the first quadrant covers the angular range
from 60 = /4 to 6 = n/2 (or O to n/4 depending on interpretation, both are equal). 7. Area of
sector = %r29. 8. Here, the angle 8 = /4.

Area = %(16) (%) =2

Final Answer: The area is 2.

Answer: (A)

Go Back to Question 17

Concept:

The order of a differential equation is the highest derivative present in the equation. The degree is
the power of the highest order derivative, provided the equation is a polynomial in its derivatives
(meaning all fractional powers must be removed).

Solution:

1. The given equation is:

3/2
dy 2 d2y
1+ = = —
dx?

a2y
dx?’
remove the fractional power 3/2. Square both sides:

3
1+ ﬂz —@2
dx ~ \dx?
2y

4. Now the equation is a polynomial in its derivatives. The highest order derivative % is raised

2. The highest order derivative is so the **order is 2**. 3. To find the degree, we must

to the power of 2. 5. Therefore, the **degree is 2**.

Final Answer: Order is 2 and Degree is 2.

Answer: (A)

Go Back to Question 18
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Q19.

Concept:
dy

This is a first-order linear differential equation of the form

given by:

y-(IF) = / Qx)-(UF)dx+C

where the Integrating Factor /F = el P)dx,
Solution:
1. Here, P(x) = tanx and Q(x) = secx. 2. Calculate the Integrating Factor (IF):

IF = eftanxdx — eln|secx| — secx

3. The general solution is:

y-secx = / secx - secxdx + C

4. Simplify the integral:
ysecx = / sec’ xdx + C
5. Since f sec’ xdx = tanx:

ysecx =tanx + C

Final Answer: ysecx =tanx + C.

Answer: (A)

Go Back to Question 19

+ P(x)y = Q(x). The solution is

collegedunia

29


https://collegedunia.com/exams/cuet/sample-papers

MHT-CET Sample Paper Mathematics

Q20.

Solution
Concept:
To find the integrating factor, the differential equation must be in the standard linear form:
% + P(x)y = Q(x). The Integrating Factor is e P(x)dx,
Solution:
1. The given equation is x% — y = 2x2. 2. Divide the entire equation by x to bring it to standard
form:

dy 1

=2 _ v =)

dx xy *
3. Identify P(x) = —1/x. 4. Calculate the Integrating Factor (IF):

IF = e/P(x)dx — e/—)—lcdx
IF = e—lnx = eln(l/x) = l/x

Final Answer: The integrating factor is 1/x.
Answer: (C)
Go Back to Question 20
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Q21.

Concept:

To evaluate high powers of complex numbers, it is best to convert the number into polar or

Euler form (re'?). The complex number z = % + % corresponds to the trigonometric values of

cos(m/6) +isin(x/6). According to De Moivre’s Theorem, (cos 6 +i sin 8)" = cos(n) +i sin(n6).
Solution:
1. Express z in polar form:

Vs m ;
— Z) +isi ) = in/6
Z 005(6) zsm(6) e
2. Raise z to the power of 69:
/59 = (ein/6)69 _ ,i(697/6)

3. Simplify the fraction in the exponent:

4. Convert back to trigonometric form:
7% = cos zn + i sin n
- 2 2

5. Evaluate the trigonometric values: * Since 237/2 = 11z + x/2, it lands on the negative y-axis
in the complex plane. * cos(237/2) = 0 * sin(237/2) = —1
6. Therefore:

P =0+i(-1) =i

Final Answer: The value of 7% is —i.

Answer: (A)

Go Back to Question 21
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Q22.

Concept:

Geometrically, the equation |z — 71| = |z — z2| represents the set of all points z that are equidistant
from two fixed points z; and z,. This set of points forms the perpendicular bisector of the line
segment joining z; and z;.

Solution:

1. The given equation is |z — i| = |z — (=i)|. 2. Here, the two fixed points are z; = i (which is
(0, 1) on the Cartesian plane) and z, = —i (which is (0, —1)). 3. The line segment joining (0, 1)
and (0, —1) lies on the y-axis (the imaginary axis). 4. The perpendicular bisector of this vertical

segment is the x-axis (the real axis). 5. Algebraically, let z = x +iy:

lx+i(y =Dl =Ix+i(y+ 1]

VE2 4 (y = D2 = x2 + (y + 1)?
x2+y2—2y+1=x2+y2+2y+1

2y=2y = 4y=0 = y=0

6. y = 0 is the equation of the x-axis.

Final Answer: The locus of z is the x-axis.

Answer: (A)

Go Back to Question 22
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Q23.

Concept:

The properties of the imaginary cube root of unity w are:

I. 1 + w + w? = 02. w® = 1 These relations allow us to reduce complex expressions involving w
into simpler forms.

Solution:

1. Given the expression: (1 + w — w?)’. 2. From the property 1 + w + w? = 0, we know that

1 + w = —w?. 3. Substitute this into the expression:
(_w2 _ w2)7 — (_2w2)7
4. Apply the power to both parts:
(=2) - (w?) = -128 - w'*
5. Simplify w'* using the property w® = 1:
0_)14 — (/.)12 '(/.)2 — (w3)4 '(/.)2 — (1)4 '0)2 — (1)2

6. The result is:

-128w?

Final Answer: The expression equals —128w?.

Answer: (B)

Go Back to Question 23
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Q24.
Solution
Concept:
If the roots of a quadratic equation ax? + bx + ¢ = 0 are « and B, the difference of the roots is
given by:
Vb2 - 4ac
loe = Bl = ————
|al
For consecutive integers, the absolute difference between the roots must be exactly 1.
Solution:
1. The equation is x> — bx + ¢ = 0. Here a = 1. 2. Let the roots be n and n + 1, where n is an
integer. 3. The difference between these roots is:
(n+l)—-n=1
4. Using the formula for the difference of roots:
V(b -4(D(e) _ |
1
5. Simplify the expression:
Vb2 —4c =1
6. Square both sides:
b’ —4c=1
Final Answer: The value of b* — 4c is 1.
Answer: (B)
Go Back to Question 24
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Q25.

Concept:

To find the number of real roots of ¢* = x, we look for the points of intersection between the
graphs of y = e* and y = x. If the functions never intersect, there are no real roots. We can use
the derivative to check the minimum value of the difference function f(x) = ¢* — x.

Solution:
f/(x) =e* —1. 3. Set f/(x) = 0 to find critical points:

=1 = x=0

4. Find the second derivative: f”’(x) = e*. Since f”(0) =1 > 0, x = 0 is a point of local

minimum. 5. Calculate the minimum value of the function:

f0O)=e"-0=1-0=1

6. Since the minimum value of e* — x is 1, it follows that ¢* — x > 1 for all real x. 7. Because the
function is always positive, it never crosses the x-axis (f(x) is never 0). 8. Therefore, there are no
real roots.

Final Answer: The number of real roots is 0.

Answer: (A)

Go Back to Question 25

1. Let f(x) = ¢* —x. We want to find if f(x) = 0 has any real solutions. 2. Find the derivative:
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Q26.

Concept:
If the roots of the quadratic equation ax* + bx + ¢ = 0 are @ and 3, the relationship between the

roots and coeflicients is given by: @ + 8 = —b/a and a8 = c¢/a. If one root is the square of the

other, we can set 8 = a°.

Solution:
1. Let the roots be & and @%. 2. From the sum of roots: & + a®> = —b/a. 3. From the product of
roots: a - &> = ¢/a = > = c/a. 4. Cube the sum of roots equation:

(a +a*)’ = (=b/a)’

@+ (@)’ +3a- (e +a?) =-bd®

5. Substitute @ = c¢/a and @ + @* = —b/a:

cla+ (c/a)* +3(c/a)(=b]a) = -b°]a*

6. Multiply the entire equation by a to clear denominators:

a’c + ac® - 3abc = -b>

7. Rearrange the terms:

b3 + a’c + ac® = 3abc

Final Answer: The condition is > + ac? + a%c = 3abc.

Answer: (A)

Go Back to Question 26
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Q27.

Concept:

by the formula:

Solution:

The given series is an infinite Geometric Progression (G.P.). The sum of an infinite G.P. is given

a
Seo =
1-r

where a is the first term and r is the common ratio, provided |r| < 1.

1. Identify the first term (a) and the common ratio (r): *a =1*r = % =1/2
2. Check the condition for convergence: * |r| = |1/2| < 1, so the series converges.

3. Apply the formula:

4. Simplify the expression:

Final Answer: The sum of the series is 2.

Answer: (B)

Go Back to Question 27
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Q28.

Concept:

Three numbers P, Q, R are in Geometric Progression (G.P.) if 0% = PR. When working with
exponents, if the terms in the exponent are in Arithmetic Progression (A.P.), the resulting
exponential terms often form a G.P. because adding in the exponent corresponds to multiplying
the base.

Solution:

1. Given that a, b, ¢ are in A.P., we know 2b = a + c. 2. Let the terms be T} = 29X+d T, = pbx+d,
and T3 = 2¢¥*4_ 3, Check for G.P. by calculating T22:

T22 = (pbx+d)2 _ Q2(bx+d) _ p2bx+2d
4. Check the product of T} and T3:
Ty - T3 = 205+d . gex+d _ plax+d)+(ex+d) _ p(a+e)x+2d
5. Substitute a + ¢ = 2b:

6. Since T22 = Tj - T3, the terms are in G.P.
Final Answer: The terms are in G.P.

Answer: (B)

Go Back to Question 28
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Q29.

Concept:
For an Arithmetic Progression (A.P.), the n’" term a,, is given by:
a,=a+(n-1)d

where a is the first term and d is the common difference.

Solution:

1. Identify the first term (a) and the common difference (d): *a =5*d=2-5=-3
2. Apply the formula for the n'" term:

an =5+ (n—1)(=3)

3. Simplify the expression:

a,=5-3n+3
a, =8—-13n
Final Answer: The n'”* term is 8 — 3n.
Answer: (A)
Go Back to Question 29
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Q30.

Concept:
The general term 7}, in the binomial expansion of (a + b)" is:
Try1 = ncran—rbr

To find the coefficient of a specific power of x, we express the power of x in terms of r and set it
equal to the desired power.

Solution:

1. Given the expansion of (x — x~2)!!, the general term is:

o1 = 'Cr ()7 (=x72)

2. Simplify the power of x:

Tty = llcr(_l)rxll—rx—Zr — llcr(_l)rxll—?ar

3. We need the coefficient of x”, so set the exponent of x to 7:

11-3r=7 = 3r=4 = r=4/3

4. Since r must be an integer for a term to exist in a binomial expansion, there is no term with x”.
5. Therefore, the coefficient is O.

Final Answer: The coefficient is 0.

Answer: (C)

Go Back to Question 30
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Q31.

Concept:

In the binomial expansion of (a + x)", if N is even, there is only one middle term, which is the
(% + 1) term. For the expression (1 + x)%", the power 2 is always even.

Solution:

1. In the expansion (1 + x)?", the total number of terms is (2n + 1). 2. Since (2n + 1) is an odd
number, there is exactly one middle term. 3. The middle term is the (27” + 1) term, which is the
(n + 1) term. 4. Using the general term formula 7,1 = YC,.a¥~"b": * Here N = 2n, a = 1,
b=x,andr = n.

5. The middle term is:

Tn+1 — ZnCn(l)Zn—nxn — ZnCnxn

Final Answer: The middle term is 2"C,,x".

Answer: (A)

Go Back to Question 31
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Q32.

Concept:
Probability of an event is the number of favorable outcomes divided by the total number of
outcomes. When drawing "without replacement,” the total number of available items and the
number of favorable items both decrease after the first draw.
Solution:
1. Total balls in the bag = 5 (White) + 3 (Black) = 8 balls. 2. Let B; be the event that the first ball
drawn is black.

P(B)) = Number of black balls _ E

Total balls 8

3. Since the ball is not replaced, for the second draw, there are now 7 balls total and only 2 black
balls left. 4. Let B, be the event that the second ball drawn is black.

2
P(B2|By) = 7

5. The probability that both are black is:

)

3
P(B1 N By) = P(B) X P(By|By) = 3>

6. Simplify the calculation:

Final Answer: The probability is 3/28.

Answer: (A)

Go Back to Question 32
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Q33.

Q34.

Concept:

The number of ways to arrange n distinct objects in a linear row is n!. However, for circular
permutations, since there is no fixed starting point (the circle can be rotated), we fix one person’s
position to break the symmetry. The number of circular arrangements is (n — 1)!.

Solution:

1. The number of persons to be seated is n = 5. 2. In a linear arrangement, the number of ways
would be 5! = 120. 3. For a circular table, we use the formula (n — 1)!. 4. Number of ways =
(5-1)! =4!. 5. Calculate the factorial:

4! =4x3x2x1=24

Final Answer: The number of ways is 24.

Answer: (B)

Go Back to Question 33

Concept:

Combinations have a property of symmetry: "C, ="C,_,. If we are given "C, = "C,, then there
are two possibilities: eitherx = yorx +y = n.

Solution:

1. Given the equation "C, = "Cg. 2. Comparing this to the property "C, = "C,: * Here x = 12
and y = 8.

3. Since 12 # 8, we must apply the condition x + y = n. 4. Therefore:

n=12+38
n =20
Final Answer: 7 is equal to 20.
Answer: (A)
Go Back to Question 34

-
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Q3s.

Concept:
The distance d between two parallel lines Ax + By + C; = 0 and Ax + By + C; = 0 is given by the

formula:
g |Cy — G
VA? + B?
Solution:

1. The given equations are: * Line 1: 3x—4y+7 =0(C; =7)*Line2: 3x -4y +5=0(C, =95)
2. Identify the coefficients A = 3 and B = —4. 3. Apply the distance formula:

|7 -5I
V32 + (—4)?
4. Calculate the values: * |7 -5/ =2*V9+16=V25=5
5. Thus:

d =

d=2/5

Final Answer: The distance is 2/5.

Answer: (A)

Go Back to Question 35
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Q3e6.
Solution
Concept:
If two lines are perpendicular, the product of their slopes is —1 (m; - my = —1). The general
equation of a line perpendicular to Ax + By + C = 0is Bx — Ay + 4 = 0. We find A by substituting
the given point through which the line passes.
Solution:
1. The given lineisx + y + 7 = 0. Its slope m; = —1. 2. Let the slope of the required line be m,.
Since they are perpendicular:
—1-m2=—1 —_— m2=1
3. Using the point-slope form y — y; = m(x — x;) with point (1, 2):
y=2=1(x-1)

4. Simplify the equation:

y-2=x-1

x—-y+1=0
Final Answer: The equationisx —y + 1 = 0.
Answer: (A)
Go Back to Question 36
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Q37.

Q38.

Concept:
The general equation of a circle is x> + y> + 2gx + 2fy + ¢ = 0. The radius 7 of this circle is given
by:

r=vg*+ f*-c

Solution:

1. The given equation is x> + y? — 4x + 6y — 12 = 0. 2. Compare with the general equation: *
20=—4 = g=-2*%2f=6 = f=3%*c=-12

3. Apply the radius formula:

r=v(=22+(3)2-(-12)

4. Calculate the values:

r=V4+9+12=V25=5

Final Answer: The radius is 5.

Answer: (A)

Go Back to Question 37
Solution
Concept:
2
For a hyperbola in the standard form Z—z - % = 1, the eccentricity e is given by the relation:
b2
=4/1+—=
e =/ 0
Solution:

1. The given equation is f—é = %2 = 1. 2. Identify a®> = 16 and %> = 9. 3. Substitute into the

eccentricity formula:

4. Simplify the expression:

[16 +9 [25
e = T— 1_6_5/4

Final Answer: The eccentricity is 5/4.

Answer: (A)

Go Back to Question 38
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Q39.

Q40.

Solution
Concept:
For a parabola in the standard form y? = 4ax or y> = —4ax, the length of the latus rectum is

always equal to |[4a|. It is a physical length and is therefore always represented as a positive value.
Solution:

1. The given equation is y> = —8x. 2. Compare this with the standard form y> = —4ax. 3. We
find that 4a = 8. 4. The length of the latus rectum is 4a. 5. Therefore, the length is 8.

Final Answer: The length of the latus rectum is 8.

Answer: (C)

Go Back to Question 39

Concept:
The magnitude of the sum and difference of two vectors @ and b is related to the dot product. We
use the identity |[¥|> = ¥ - ¥. If |a@ + l;| =l|d- I;|, then their squares must also be equal.
Solution:
1. Square both sides of the given equation:

@+ b = |d - b|?

2. Expand using the dot product:

(G+b)-(@+b)=(G-b) (G-b)

G +|b>+2d-b=|dP?+|b*-2a b

3. Cancel the common terms |@|?> and |E|2:

2d-b=-2d-b

4. Rearrange:

4G-b=0 = d-b=0

5. Since the dot product is zero, the angle 8 between the vectors must satisfy cosd = 0. 6.
Therefore, 6 = 90°.
Final Answer: The angle is 90°.

Answer: (C)

Go Back to Question 40
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Q41.

Concept:
The direction cosines (/, m, n) of a line satisfy the fundamental identity:
P+m?+n?=1

If a line makes angles a, 8, y with the x, y, and z axes respectively, then / = cos @, m = cos S, n =
cos Y.
Solution:
1. We are given the angles @ = 90° and § = 60°. 2. Calculate the known direction cosines: *
[ =c0s90°=0*m=cos60° =1/2
3. Let the third angle be y. Using the identity:

0%+ (1/2)> +cos’y = 1

4. Simplify:

0+1/4+cos’y=1 = cos’y=1-1/4=3/4

5. Taking the square root:

cosy = +V3/2

6. For the acute angle:

y = cos™' (V3/2) = 30°

Final Answer: The angle with the z-axis is 30°.

Answer: (A)

Go Back to Question 41
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Q42.

Q43.

Concept:
The distance d from a point (x1, y;, z1) to a plane Ax + By + Cz + D = 0 is given by the formula:

Je |Ax; + By + Cz1 + D|
VA? + B? + C?

Solution:
1. The point is (0,0,0) and the plane is 2x — 3y + 6z + 14 = 0. 2. Identify the coefficients:
A=2,B=-3,C =6,D = 14. 3. Substitute into the formula:

_ |2(0) —3(0) + 6(0) + 14|

d

V22 4+ (=3)2 + 62
4. Calculate the numerator and denominator: * Numerator: |14| = 14 * Denominator:
V4+9+36=V49=7
5. Thus:

d=14/7=2
Final Answer: The distance is 2 units.
Answer: (B)
Go Back to Question 42

Concept:

The shortest distance between two points (x1, y1) and (xp, y2) is a straight line. For a point (x, y)
on a curve, we minimize the squared distance function f(x) = (x — x1)? + (y — y1)? to find the
closest point.

Solution:

1. Let a general point on the parabola y?> = 4x be (#%,2¢). 2. We want to find the distance
from this point to (2,1). 3. Squared distance D> = (> — 2)? + (2t — 1)>. 4. Expand:
D?>=1*—42 + 4+ 41> —4t + 1 =t* — 4t + 5. 5. To minimize, differentiate with respect to ¢:

d(D?) _

dt

6. Set to zero: 4> =4 = t=1.7. Att = 1, the pointis (12,2(1)) = (1,2).
Final Answer: The point is (1, 2).

Answer: (A)

Go Back to Question 43
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Q44.

Concept:

The scalar triple product [a, I;, ] represents the volume of a parallelepiped. If three vectors are
coplanar, the volume of the parallelepiped they form is zero. Mathematically, the determinant of
their components must be zero.

Solution:

1. The vectorsare @ = 2f — j + k, b = i + 2] — 3k, and & = 37 + A] + 5k. 2. Set the determinant to

ZEro:

2 -1 1
2 -3]=0
3 1 5

3. Expand along the first row:

2010 +32) = (-1)(5+9) + 1(1-6) =0

4. Simplify:

20+64+14+1-6=0

TA1+28=0

5. Solving for A:

TA1=-28 — A=-4

Final Answer: The value of 1 is —4.

Answer: (B)

Go Back to Question 44

50

collegedunia


https://collegedunia.com/exams/cuet/sample-papers

MHT-CET Sample Paper Mathematics

Q45.

Concept:
If the probability of success in a single trial is p, the probability of failureis g = 1 — p. Inn
independent trials, the probability of exactly r successes is given by the Binomial Distribution:

P(X = r) = nCrprqn—r

Solution:
1. Probability of hitting a target p = 1/4. 2. Probability of missing ¢ = 1 — 1/4 = 3/4. 3. Number
of trials n = 7. 4. We want exactly 2 successes (r = 2):

P(X =2) ="Cy(1/4)*(3/4)"2

5. Calculate: *7Cp = 226 =21 % (1/4)% = 1/16 * (3/4)° = 243/1024
6. Multiply:

1 243 5103
P(X'=2) = 21X 16X 10574 = T6334

Final Answer: The probability is 5103/16384.

Answer: (A)

Go Back to Question 45
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Q46.

Concept:

The sum of n terms of an Arithmetic Progression (A.P.) is given by S, = 7[2a + (n — 1)d].
If we are given the sum S,, as a function of n, the n’ h term a,, can be found using the relation
a, =S, — S,-1. The common difference d is then a,, — a,,_1, which is also twice the coefficient
of n? in the S,, expression.

Solution:

1. Given the sum of n terms: S, = 3n? + 5n. 2. Find the first term (a;):

ar =81 =3(1)2+5(1) =8

3. Find the sum of the first two terms (S;):

S»=3(2)>+5(2) =3(4) +10=22

4. Find the second term (a»):

ar=8-51=22-8=14

5. Calculate the common difference (d):

d=a2—a1:14—8=6

6. Alternatively, for S, = An? + Bn, the common difference d = 2A. Here A = 3,s0d = 2X3 = 6.
Final Answer: The common difference is 6.

Answer: (B)

Go Back to Question 46
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Q47.

Concept:
The angle 6 between two planes Ajx + By + C1z+ D = 0and Axx + Byy + Coz + Dy = 0O is the
angle between their normal vectors 77 = (Ay, By, Cy) and np = (A3, By, C2). It is calculated using

the dot product formula:

|A1A2 + B1 By + C1 (|
JAT+ B+ C A+ B3+ C

cosf =

Solution:
I.Plane 1: 2x —y+z=6 = n; =(2,-1,1). 2. Plane 2: x+y+2z=7 = n> = (1,1,2).
3. Calculate the dot product:

A= () + (D) + (1)) =2-1+2=3
4. Calculate magnitudes: * || = V22 + (-1)2+ 12 = V6 * |ih| = VI2 + 12+ 22 = V6

5. Substitute into the cosine formula:

3 3
cosf = ===1/2
Vvo-v6 6
6. Therefore, 6 = cos™'(1/2) = 60°.
Final Answer: The angle between the planes is 60°.
Answer: (B)
Go Back to Question 47
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Q48.
Solution
Concept:
The work done by a constant force Fin displacing an object along a vector dis given by the scalar
product (dot product):
W=F-d

The displacement vector d is the difference between the final position vector and the initial position
vector (75 — 71).
Solution:
1. Given force F = 4i + j — 3k. 2. Initial point A = (1,2,3) = 7, =i + 2] + 3k. 3. Final
point B = (5,4,1) = i =5( + 4] + k. 4. Calculate displacement vector d:

d=r-f=0GB-Di+@=-2)]+(1-3)k=4+2] -2k
5. Calculate Work Done:

W=F-d=@@+ (D)) +(-3)(-2)
W =16 + 2 + 6 = 24 units

Final Answer: The work done is 24 units.
Answer: (A)
Go Back to Question 48
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Q49.

Q50.

Concept:

To find the area between two curves y = f(x) and y = g(x), we first find their points of intersection
by setting f(x) = g(x). The area is then given by the integral of the upper curve minus the lower
curve over the interval defined by the intersection points.

Solution:

1. Given curves: y = x2 (parabola) and y = x (line). 2. Find intersection points:

xr=x = ?-x=0 = x(x-1)=0

Points are x = 0 and x = 1. 3. In the interval [0, 1], x > x?. So the line is the upper curve. 4.

Calculate the area A:

1
_ )
A—‘/O(x x“)dx

5. Evaluate the integral:

1 1 3-2
A=(§—§)—(0—0):T:1/6

Final Answer: The area is 1/6 sq. units.

Answer: (A)

Go Back to Question 49

Concept:

The order of a differential equation is determined by the highest derivative term present. The
solution of a differential equation contains a number of arbitrary constants. For a "general solution,"
the number of arbitrary constants is exactly equal to the order of the differential equation.
Solution:

1. We are looking for the number of arbitrary constants in the general solution of a differential
equation of fourth order. 2. Rule: Number of arbitrary constants in General Solution = Order of
the Differential Equation. 3. Since the order is given as 4, the number of arbitrary constants is 4.
4. (Note: In a "particular solution," the number of arbitrary constants is always zero, as specific
values have been assigned to them).

Final Answer: The number of arbitrary constants is 4.

Answer: (D)

Go Back to Question 50
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Q| Ans | Q |Ans | Q | Ans | Q | Ans | Q | Ans
1 C 2 D 3 A 4 B 5 B
6 B 7 A 8 A 9 B |10 A
11| A |12] C |13 A |14 A |15| C
16| C |17 A |18 A |19 A |20 C
21 A |22 A |23| B |24 B |25| A
26 A |27 B |28 B |29 A 30| C
31 A |32 A |3 B [34| A |35 A
36| A |37 A |38] A 39| C 40| C
41| A |42 | B |43 A |44 | B |45 A
46 | B |47| B |48 A |49 | A |50 | D
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