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CUET-UG Mathematics Sample Paper-4

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.

\ 7

Q1. If A is a square matrix such that A2 =1, then A~ !is equal to:

(A) A
(B) I
(C) 0
(D) 24

Q2. If A and B are square matrices of order 3 such that |A| = —1 and |B| = 3, then
|3AB] is:
(A) -9
(B) -81
©) -27
(D) 81

Q3. The number of all possible symmetric matrices of order 3 X 3 with each entry 0

or 1 is:

(A) 2°
(B) 26
(C) 23
(D) 227
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1 a K )
Q4. If A = 0 1,‘[henA —(k—=1)11is:
" 1 kal
0 1
(B) >0 ka<
,O 0‘
©) >1 a
»0 1
2—k ka
(D)
0 2-k%

QS. If the area of a triangle with vertices (2, —6), (5,4) and (k,4) is 35 sq. units,
then k is:
(A) 12
(B) -2
©) 12,-2
(D) 12,2

Q6. If A is a non-singular matrix, then det(A™") is:
(A) 1/det(A)
(B) det(A)
O 1
(D) 0

2
Q7. Let A = 3 . Then |A - adjA| is:

(A) 11
(B) 121
(C) 0

(D) 18
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Q8.

Q9.

Q10.

QIL.

Q12.

x+1 =3

For what value of x is the matrix singular?

x+6
(A) 0,-1

(B) -3,-4

(C) 3,4

(D) 2,3

i

IfA=

0 i

0
}, then A% (where i = V—1) is:

(A) I
B) -1
<© A
(D) 0

Let f : A — B be an onto function where n(A) = 5 and n(B) = 4. The total

number of such functions is:

(A) 4
(B) 240
(C) 120
(D) 60

The relation R in the set of real numbers R defined as R = {(a, b) : a < b’} is:

(A) Reflexive
(B) Symmetric
(C) Transitive

(D) None of these

If sin™! x = y, then:

A)O<y<nm

3 | Collegedunia |


https://www.collegedunia.com

CUET UG Sample Paper

Mathematics

Q13.

Ql4.

Q15.

Q16.

Q17.

B) —m/2<y<nm/2
O 0<y<m
(D) —n/2<y<mn/2

The value of cos™! (cos %”) is:
(A) 7n/6

(B) 57/6

(C) n/6

(D) —n/6

If f(x) = log(%), then f(-25) is:

1+x2

(A) 2f (x)
(B) [f(x)]?
(©) 3f(x)
(D) £(x)

The function f(x) = x> — 3x2 + 3x — 100 is:

(A) Always increasing
(B) Always decreasing
(C) Increasing for x > 1 only

(D) Decreasing for x < 1 only

If y = log, e, then dy/dx is:
(A) 1/x
(B) —1/(x(log, x)*)

(C) 1/(xlog, x)
(D) e

If £(x) = |x|?, then £”(0) is:
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Q18.

Q19.

Q20.

Q21.

(A) O
(B) 6
(C) Does not exist

(D) 1

The derivative of cos™! (2x? — 1) with respect to cos™! x is:
(A) 2

(B) 2/x

©) 1/2

(D) -2

The function f(x) = x + 1/x has a local minimum at:

(A) x =1
(B) x = —1
(C)x=0
(D) x =2

The normal to the curve x?> = 4y passing through (1,2) is:

(A) x+y=3
B)x—-y=3
O x+y=1
D) y-x=1

The rate of change of the volume of a cube with respect to its edge x when x = 5
cm is:

(A) 25

(B) 50

(C) 75

(D) 125
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Q22. The function f(x) = tanx — x:

(A) Always increases
(B) Always decreases
(C) Increases in (0, 7/2)
(D) Decreases in (0, 7/2)

Uxis at x =:

Q23. The maximum value of x
(A) e
(B) 1/e
© 1

(D) 2

Q24. If the sub-tangent at any point on the curve y = a* is of constant length, then the
length is:
(A) 1/loga
(B) loga
(©) a
(D) 1/a

Q25. If y = sin"! x, then (1 — x%)y, — xy; is:
(A) O
(B) 1
©-1
D) y

Q26. If [ 4 —is:

x+xlogx
(A) log|1 +logx|+C
(B) log|logx| + C
1
(©) (1+log x)?2 +C
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(D) tan~!'(logx) + C

Q27. If foﬂlcosxldx is:
(A) 0
(B) 1
©) 2
(D) 4

Q28. If [ Sre=€i = dx is:

oo
A) L +C
B) ¥ +C
©) +C
D) x>+ C

Q29. The value of fj 20 gy jg;

(A) glog2
(B) 7log2
(C) Flog2
(D) 0

Q30. The area bounded by the curve y? = 8x and its latus rectum is:
(A) §
16
B) 3
32
© 5
64
D) F

Q31. [ e*(1 + tanx + tan” x)dx is:

(A) e*tanx + C
(B) e*secx +C
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(C) e“tan’x + C

(D) ¢*(1 +tanx) + C

Q32. The value of f_ 11 x|x|dx is:
(A) 2
B) 1
© o
(D) 3

Q33. [ L is:
(A) tan~!(e*) + C
(B) log(e*+e™) +C
(C) e —e™+C
(D) tan~!(e™) + C

Q34. The area of the region bounded by y = sin x, the x-axis and the linesx = 0,x = &
is:
(A) 1
(B) 2
)0
(D) 4
Q35. [? s gy i
(A) m/4
(B) 7/2
(C) nr/4
(D) 1

Q36. The general solution of fz_)yc =" 4+ x%e 7V is:
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Q37.

Q38.

Q39.

Q40.

3
(A) e =e*+5+C
x3
B)et=e+5+C
(C) e¥=e*+x*+C

(D) y=x+logx+C

The order of the differential equation of all conics whose center is at origin is:

(A) 2
(B) 3
(C) 4
D) 5

If1.F. = xiz, the differential equation could be:

OF S L

(B) F+2y=x

©) F-3y=2x

(D) G +3y=x

The degree of the differential equation (z—g)z + (ﬂ)z = x sin (ixy) 1s:
(A) 2

B) 1

©) 3

(D) Not defined

The differential equation representing the family of curves y = ¢”* (m is arbitrary

constant) is:
d

(A) 5 =2logy
d

(B) 7 =73 logy

d

(C) yg = logy
d

(D) & = ylogy
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Q41.

Q42.

Q43.

Q44.

Q45.

If G- b = —|d||b|, then the angle between a and b is:

(A) 0
(B) n/2
O rn
(D) n/4

The position vector of the point which divides the join of (1,2, 1) and (-1, 1, 1)
in theratio 1 : 1 is:

(A) j+k

(B) 3/ +k

©) i+3]

(D) 0/ + 0] + 0k

If|d| = 10, |b| =2 and G - b = 12, then |G X b| is:
(A) 12
(B) 16
(C) 14
(D) 20

The coordinates of the foot of the perpendicular from the origin to the plane
2x —3y+4z—-6 =0 are:

& (8.5 %)
®) (3.5 )
(C) (2’ _3’4)
(D) (1,1,1)

If the direction cosines of a line are k, k, k, then:

(A) k=1
(B) k=1/3
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Q4e6.

Q47.

Q48.

Q49.

Q50.

(C) k =+1/V3
(D) k= +1/V2

The distance of the point (2, 5, —3) from the plane 7 - (6/ — 3] + 2k) = 4 is:

(A) 13/7
(B) 11/7
(C) 9/7
(D) 7

The corner points of the feasible region for an LPP are (0, 0), (5,0), (3,4) and
(0,5). The maximum value of Z = 4x + 3y is:

(A) 20

(B) 24

(C) 15

(D) 18

If P(A) =0.6, P(B) =0.3and P(AN B) =0.2, then P(A’/B’) is:

(A) 1/3
(B) 3/7
(C) 4/7
(D) 1/7

If A and B are two events such that P(A|B) = P(B|A), then:
(A) ACB

(B BC A

(C) P(A) = P(B)

(D) ANB=0

The probability of drawing a king or a heart from a deck of 52 cards is:
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(A) 4/13
(B) 17/52
(C) 1/13
(D) 16/52
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Ql.

Q2.

Q3.

Detailed Solutions

Solution

Concept: We are given that A is a square matrix and A% = I, where [ is the identity matrix. This
means that A is its own inverse.

Solution: We can use the property of the inverse of a matrix:

A-A=1 implies A™'=A

Answer: (A)

Solution

(
.

Concept: We are given two square matrices A and B with orders 3, and the determinants |A| = —1
and |B| = 3. We need to calculate |3AB].
Solution: We use the property of determinants:

I3AB| = 13| - |A| - |B| =3 |A| - |B| =27 - (-1) - 3 = -81

Answer: (B)

Solution

Concept: The number of all possible symmetric matrices of order 3 x 3 with each entry being
either O or 1.

Solution: A symmetric matrix is one where a;; = a ;. Therefore, for a 3 X 3 matrix, the diagonal
elements can be chosen independently as O or 1 (2 choices for each). The off-diagonal elements
are paired, so each pair can also be chosen independently (2 choices for each pair). Thus, the total

number of symmetric matrices is:

2X2X2X2x2x2=20=64

Answer: (B)
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Q4.

Qs.

Concept: We are given the matrix A = Lll] and asked to find A¥ — (k — 1)1, where [ is the

identity matrix.
Solution: We first calculate A*:

k
Ak — 1 a 3 1 ka
0 1 0 1

Now, subtract (k — 1)I:

Ak—(k—l)Iz[l ’“’]_[k‘l 0}[1—(/{—1) ka ]le—k ka]
0 1 vkl 0 1= (k=1) 0 2-k

Answer: (D)

Concept: We are given the vertices of a triangle and asked to find the value of k such that the area
is 35 square units.

Solution: The area of a triangle with vertices (x1, y1), (x2, y2), and (x3, y3) is given by:

Area = % Ix1(y2 = ¥3) + x2(y3 = y1) + x3(y1 — y2)|
Substitute the given points (2, —6), (5,4), (k, 4):
35 = 2124~ 4) + 54— (=6)) + k((=6) = 4)
35 = %|0+50— 10k|

70 = |50 — 10k|

Solving 50 — 10k = 70 or 50 — 10k = -70:

k=-2 or k=12

Answer: (C)
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Q6.

Q7.

Q8.

Solution

Concept: We are given that A is a non-singular matrix, and we need to find det(A~1).
Solution: The property of determinants states that det(A~!) = m. Since A is non-singular,
det(A) # 0.

Answer: (A)

W N
N
S —

r
.

Solution

-1
Concept: We are given the matrix A = [ , and we are asked to find det(A - adj(A)).

Solution: We know that for any matrix A, A - adj(A) = det(A) - I, where I is the identity matrix.

Therefore:
det(A - adj(A)) = det(det(A) - I) = det(A)?

First, calculate det(A):
det(A) =2x4—(-1)x3=8+3=11

Thus, det(A - adj(A)) = 112 = 121.

Answer: (B)

r
.

Solution

1 -3
X+

Concept: We are given a matrix , and we need to find the value of x for which the

r—1
=
o+
(@)

matrix is singular, i.e., det(A) = 0.
Solution: The determinant of the given matrix is:

det[x+1 -3 ] =x+1Dx+6)-(-3)2)=x+1D(x+6)+6
2 xX+6

=2+ Tx+6+6=x>+Tx+12

Set the determinant equal to O:
P +Tx+12=0

Solving the quadratic equation:

TN -4()(12)  -7+V49—48 -Tx1

te 2(1) - 7 =7
So,x = -3 o0rx =—-4.
Answer: (B)
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Q9.

Q10.

Q11.

—
O 0~

o
—_—

Solution

Concept: We are given the matrix A = "| and asked to find A%, where i = V-1.
i

Solution: First, we compute powers of A:

2
i 0 iZ 0 -1 0
=] =] :—I
0 i 0 2 0 -1

A4 — (A2)2 — (_1)2 =7

A% =

Answer: (A)

Solution

Concept: We are given that f : A — B is an onto function, where n(A) = 5 and n(B) = 4. We
need to find the total number of such functions.
Solution: The total number of onto functions from a set of n(A) elements to a set of n(B) elements
is given by the formula n(B)"™“), but since the function is onto, we must consider the number of
surjective functions:

Number of onto functions = 4° = 1024

Answer: (D)

Concept: We are given the relation R = {(a, b) : a < b} on the set of real numbers. We need to
determine whether the relation is reflexive, symmetric, or transitive.

Solution: 1. A relation R is reflexive if (a,a) € R for all a € R. For a < @, this is true because
a® > a for all real numbers a. Therefore, the relation is reflexive. 2. A relation R is symmetric if
(a,b) € R implies (b,a) € R. This is not true because if a < b3, it does not necessarily imply
b < a®. Therefore, the relation is not symmetric. 3. A relation R is transitive if (a, b) € R and
(b,c) € Rimply (a,c) € R. This is true because if @ < b> and b < ¢3, then a < (¢?)? = ¢°,
which satisfies the transitivity condition.

Thus, the correct answer is: Reflexive.

Answer: (A)
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Q12.

1

Concept: We are given sin” " x = y, and we need to determine the range of y.

Solution: The range of sin~! x is from —7 to 7, which means y lies in the interval [-7, 7].

Answer: (B)

Q13.

Solution
Concept: We are asked to evaluate cos™! (cos %”)
Solution: The principal value of cos~!(x) lies in the interval [0, 7]. Since %” is outside this range,
we adjust it to 57”. Thus:

cos™! |cos 7—” = 5—”

6) 6

Answer: (B)

Q14.

Concept: We are asked to find the value of f (%) given f(x) = log (%f—’;)

Solution: Using the property of logarithms, we can express f ( 2x ) as:

1+x2
2
f 2x _ log I+ l:;z
1+ x2 1 — 2

1+x2

Simplifying this expression results in:

f( 2x2) = 2f(v)

1+x

Answer: (A)

17 | Collegedunia | E


https://www.collegedunia.com

CUET

UG Sample Paper Mathematics

Q15.

Q16.

Q17.

Concept: We are given the function f(x) = x> —3x?+3x — 100, and we need to determine whether
the function is always increasing, decreasing, or has specific intervals of increase or decrease.

Solution: First, we compute the first derivative:

f/(x) =3x>—6x+3
The critical points are found by setting f”(x) = 0:
32 -6x+43=0 = x*-2%+1=0 = (x-12=0
Thus, x = 1 is the only critical point. Checking the second derivative at x = 1:

f"xy=6x-6 = f"(1)=0

This tells us that the function changes its behavior at x = 1, so it increases for x > 1.

Answer: (C)

Concept: We are asked to find % for the function y = log, e.
Solution: The derivative of log e is given by:

dy 1
dx  xlog, x

Answer: (C)

Concept: We are asked to find f”/(0) for the function f(x) = |x|°.

Solution: The function f(x) = |x|? is not differentiable at x = 0 because the left-hand derivative
and the right-hand derivative are different at this point.

Thus, f”’(0) does not exist.

Answer: (C)
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Q18.

Q19.

Concept: We are asked to find the derivative of cos ™! (2x? — 1) with respect to cos~! x.

Solution: Using the chain rule:

d -1
—cos_l(Zx2 -1)= —— - 4x
dx VI—(2x2-1)2
Thus, the derivative with respect to cos L xis —2.
Answer: (D)

Concept: We are given the function f(x) = x + %, and we need to determine where it has a local
minimum.

Solution: First, we compute the first derivative:

1
4 = 1 _
f@=1-
Setting f”(x) = 0, we solve for x:
1 2
1-=5=0 = x=1 = x=zIl
X
Checking the second derivative at x = 1:
44 2
Ff'x) ==
X

Atx =1, f”(1) = 2, which is positive, indicating a local minimum at x = 1.

Answer: (A)
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Q20.

Concept: We are given the curve x> = 4y and need to find the normal to the curve passing through
the point (1, 2).
Solution: The derivative of x> = 4y is:

dy d X
oy = 42 a1
YEYR T @ 3

At the point (1,2), the slope of the tangent is % = % The slope of the normal is the negative

reciprocal:

slope of normal = -2

Using the point-slope form of the equation of the normal:
y—2=-2(x-1)

Simplifying:

y=-2x+4

Thus, the equation of the normal is x + y = 3.

Answer: (A)

Q21.

Concept: We are given that the volume of a cube is V = x>, where x is the edge of the cube. We
need to find the rate of change of the volume with respect to x when x = 5.

Solution: The rate of change of the volume is given by the derivative of V = x3 with respect to x:

dv
2 32

dx *
Substituting x = 5:

av
— =3(5)2=3x25=75
dx

Thus, the rate of change of the volume is 75 cm® per cm.

Answer: (C)
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Q22.

Q23.

Concept: We are given f(x) = tanx — x and asked to determine whether this function always
increases or decreases, or whether it increases or decreases in a specific interval.

Solution: The first derivative of f(x) = tanx — x is:

f(x) =sec’x -1

2

Since sec?x — 1 = tan? x, we have:

£/ (x) = tan®x

For0 <x < 7, tan? x > 0, which means f’(x) > 0. Thus, f(x) is increasing in the interval
(0,7/2).

Answer: (C)

Concept: We are asked to find the maximum of x'/*.

Solution: To find the maximum of x/*

@) = 2 () = 5 (—1 ‘xl;’gx)

, we take the derivative of f(x) = x!/*:

Setting f”(x) = 0, we solve for x to find the maximum point:

l1-logx=0 = x=e

Thus, the maximum value occurs at x = e.

Answer: (A)
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Q24.

Q2s.

Solution
Concept: We are asked to find the sub-tangent for the curve y = a*.
Solution: The equation of the sub-tangent is given by:
sub-tangent = dl
dx
For the curve y = a*, we have:
dy N
= — a1
el na
Thus, the sub-tangent is:
g = — !
sub-tangent = =
& a*lna Ina
o1
So, the length of the sub-tangent is - o
Answer: (A)
Solution
Concept: We are given the function y = sin~'x, and we need to find the expression for
(1=x%)y2 = xy1.
Solution: Using the chain rule, the first derivative of y = sin™! x is:
1
y1=
V1 — x2
The second derivative is:
3 by
Y2 = (1 - 232
Thus, we calculate:
(1-x%)ys —xy; = (1 -x?) S S 1 =0
e TR R e
Therefore, the value is 0.
Answer: (A)
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Q26.

Q27.

dx
x+xlogx*

Concept: We are asked to evaluate f
Solution: We simplify the integral:

/ dx _/ dx
x+xlogx J x(1+logx)

Using the substitution u# = 1 + logx, we get:

d.
du==
X

Thus, the integral becomes:

d
/—u:10g|u|+C:10g|1+10gx|+C
u

So, the final answer is:

Answer: (A)

Concept: We are asked to evaluate foﬂ | cos x|dx.
Solution: Since cos x is non-negative in the interval [0, 7/2] and negative in the interval [7/2, 7],

/g /2 T
/ |cosx|dx:/ cosxdx—/ cos x dx
0 0 72

Evaluating both integrals:

we split the integral:

/2 x/2
/ cosx dx = sinx =1
0 0
T b
/ cosxdx = —sinx =1
72 /2
Thus, the total area is:
1+1=2
Answer: (C)
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Q28.

Q29.

Q30.

eélogx_eSIng dx
edlogx _ p3log x .

Concept: We are asked to evaluate f
Solution: First, simplify the expression using properties of logarithms:

eGlogx — x6’ e510gx — x5’ e410gx — x4’ e310gx — x3

Thus, the integral becomes:

6 _ 5 S(x— 1 5
/udxz‘/mdx:/x—dxz‘/xzdx
x4 —x3 x3(x-1) x3

The integral of x? is:

X
—+C
3
So, the final answer is:
Answer: (A)
Solution
Concept: We are asked to evaluate /01 %dx.

Solution: This integral can be computed numerically or using a table of integrals. The value is:

T
T log2
g %

Answer: (A)

Concept: We are asked to find the area bounded by the curve y? = 8x and its latus rectum.
Solution: The latus rectum for the parabola y> = 8x is given by the distance between the focus
and the directrix. The area can be calculated using the integral:

4 3/2 4
8x §x8 64
/0 Y=L T T T3

Thus, the area is:

Answer: (C)
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Q31.

Q32.

Concept: We are given the integral f e* (1 + tanx + tan” x)dx.
Solution: This is a straightforward integral involving the exponential function and trigonometric

terms. We apply standard integration techniques for such functions, and the result is:

/ e*(1 + tanx + tan” x)dx = ¢ tanx + C

Thus, the correct answer is:

Answer: (A)

Concept: We are asked to evaluate the integral f_ 11 x|x|dx.

Solution: Since |x| = —x for x < 0 and |x| = x for x > 0, we split the integral as follows:

1 0 1
/ x|x|dx :/ x(—x)dx+/ xxdx
-1 -1 0

The first integral is:

The second integral is:

Adding both results gives:

Thus, the correct answer is:

Answer: (D)
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Solution
Concept: We are asked to evaluate f exf%.

Solution: We can simplify the expression ¢* + ¢~ as 2 cosh(x), where cosh(x) is the hyperbolic

cosine function. The integral becomes:

/ dx _ / dx
e*+e* J 2cosh(x)

This is a standard integral, and its result is:

1
3 log(e*+e )+ C

Thus, the correct answer is:

Answer: (B)

Concept: We are asked to find the area of the region bounded by the curve y = sin x, the x-axis,
and the lines x = 0 and x = 7.
Solution: The area under the curve from x = 0 to x = x is given by the integral:

T
/ sinx dx
0

% b
/ sinx dx = —cosx|0 =—cos(m)+cos(0) =1+1=2
0

We compute this integral:

Thus, the correct answer is:

Answer: (B)

sin” x
sin” x+cos” x

Concept: We are asked to evaluate /Oﬂ/ z
Solution: This is a standard integral, and it is known that the value of this integral is /4 for all n.

Thus, the correct answer is:

Answer: (A)
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Q36.

Q37.

Q38.

Solution

2¢7Y and are asked to find its

. . . . o dy _ _
Concept: We are given the differential equation 1 = e*™ +x
general solution.

Solution: This is a separable differential equation. To solve it, we separate the variables and
integrate both sides. After solving the equation, we get the general solution:

3
X
ey:ex+?+C

Thus, the correct answer is:

Answer: (A)

Solution

Concept: We are asked to find the order of the differential equation of all conics whose center is
at the origin.
Solution: The equation of a conic can be written as Ax? + By2 = C, and the order of this

differential equation is 2. Thus, the correct answer is:

Answer: (A)

Solution

Concept: We are given the integrating factor [.F. = ﬁ and are asked to find the corresponding
differential equation.

Solution: The differential equation with this integrating factor is:

dy
— = = =X
e y
Thus, the correct answer is:
Answer: (A)
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Q39.

Q40.

Q41.

Solution

dx? dx?

Solution: The degree of this differential equation is not defined because it involves nonlinear

. . . (@) (dy\E (P
Concept: We are asked to find the degree of the differential equation +|5¢) =xsin .

terms. Thus, the correct answer is:

Answer: (D)

Concept: We are asked to find the differential equation representing the family of curves y = %,
where m is an arbitrary constant.

Solution: The differential equation representing this family of curves is:

dy
— =ylo
dx ylogy
Thus, the correct answer is:
Answer: (D)

Solution
Concept: We are given that @ - b = —|d||b|, which implies that the angle between @ and b is r,
i.e., 180°.

Solution: From the formula for the dot product, we know:

d-b=|d|lb|cos

Given @ - b = —|d||b|, it follows that:

cosf=-1 = 6O=n

Thus, the angle between a and b is 7 radians.

Answer: (C)
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Q42.

Q43.

Concept: We need to find the position vector of the point dividing the line segment joining the
points (1,2,1) and (-1, 1, 1) in the ratio 1:1.
Solution: The position vector of the point dividing the line segment in the ratio 1:1 (midpoint) is

given by:

(1+(—1) 2+1 1+1

3
=(0,-,1
2 727 2 (0’2’)

Thus, the position vector is % 7 + k, which corresponds to option B.

Answer: (B)

Concept: We are given that |d@| = 10, |b| = 2, and @ - b = 12, and we need to find |G X b|.
Solution: The magnitude of the cross product is given by:

@ x b| = |a||b| sin@

We are also given that a - b= |c7||l;| cos @, so:

G- b 12
cosf = a _b, = =0.6
|a]|b] 10x2

Thus, sin® = V1 — cos?2 8 = V1 — 0.6 = V0.64 = 0.8.

Now, we can calculate the magnitude of the cross product:

laxb|=10x2x0.8 =16

Thus, the correct answer is:

Answer: (B)
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Q44.

Concept: We need to find the coordinates of the foot of the perpendicular from the origin to the
plane 2x — 3y + 4z -6 =0.

Solution: The formula for the foot of the perpendicular from a point (xi,y,z;) to a plane
Ax+By+Cz+ D =0is:

—-AD -BD -CD
A2+ B2+ C? A2+ B2+ C2” A2+ B2+ C?

For the plane 2x — 3y + 4z — 6 = 0, we substitute the values A =2, B=-3,C =4,and D = -6
into the formula, and the point is the origin (0, 0, 0):

( —2(-6) —(=3)(-6) —4(-6) )

12 -18 24
224 (=3)2+42722 4+ (=3)2+427 22+ (=3)2+42

29° 29 '29

Thus, the coordinates of the foot of the perpendicular are (%, ‘2—198, g—g), which corresponds to

option A.

Answer: (A)

Q45.

Concept: We are given that the direction cosines of a line are k, k, k, and we need to find the
value of k.
Solution: The direction cosines satisfy the equation:

P+m?+n’=1

For k, k, k, this becomes:

K+k2+k>=1
Simplifying:
1 1
32=1 = k== = k=z—
3 V3
Thus, the correct answer is:
Answer: (C)
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Q46.

Q47.

Concept: We are given that the point is (2, 5, —3) and the plane equation is 7 - (6 — 3] + 2k) = 4.
We need to find the distance from the point to the plane.
Solution: The formula for the distance from a point (x1, y, z;) to a plane Ax + By + Cz+ D =0

is given by:
d = |Ax1 + By +Czy +D|
VA2 + B + C?

For the plane 2x — 3y + 4z -6 =0, we have A =2, B = -3, C = 4, and D = -6, and the point is
(2,5,-3).
Substitute into the distance formula:

2(2) =3(5) +4(-3) -6 4-15-12-6 -29 29

L2 -35)+4(-3 -6l _| 1= _ 29 _ 55
V22 + (=3)2 + 42 V4+9+16 V29 V29

Thus, the correct answer is:

Answer: (D)

Concept: We are given the corner points of the feasible region for an LPP and need to maximize
Z =4x + 3y.

Solution: The corner points are (0, 0), (5,0), (3,4), and (0,5). We evaluate Z = 4x + 3y at each
point:

- At (0,0), Z =4(0) +3(0) =0- At (5,0), Z=4(5) +3(0) =20- At (3,4), Z=43) +3(4) =
12+12=24-At(0,5),Z=4(0)+3(5) =15

Thus, the maximum value of Z is 24 at the point (3, 4).

The correct answer is:

Answer: (B)
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Q48.

Q49.

Concept: We are given P(A) = 0.6, P(B) = 0.3, and P(A N B) = 0.2, and we need to find
P(A’/B’).
Solution: We use the formula:

P(A’ N B')

P(A’'/B’) = P(B)

We know:

P(A'NB)=P(B)-P(ANB)=03-02=0.1

Also, P(B')=1-P(B)=1-0.3=0.7.

Thus:
0.1 1
P(A'/B) = — = =
(4'/B') 0.7 7
The correct answer is:
Answer: (D)

Concept: We are given that P(A|B) = P(B|A), and we need to find the relationship between A
and B.
Solution: Using the definition of conditional probability, we have:

P(ANB) _P(AnB)
W and P(B|A) = W

Equating P(A|B) and P(B|A), we get:

P(A|B) =

P(AnB) P(ANB)
P(B)  P(A)

Thus, P(A) = P(B), which corresponds to option C.
The correct answer is:

Answer: (C)

P(A) = P(B)

32 | Collegedunia |



https://www.collegedunia.com

CUET UG Sample Paper Mathematics

Q50.

Concept: We are asked to find the probability of drawing a king or a heart from a deck of 52 cards.
Solution: The total number of possible outcomes is 52. The number of kings in a deck is 4, and
the number of hearts is 13. However, the king of hearts is counted twice, so we need to subtract 1.

The total number of favorable outcomes is:

4 (kings) + 13 (hearts) — 1 (king of hearts) = 16

Thus, the probability is:

The correct answer is:

Answer: (A)
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