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ABOUT THE EXAMINATION

Education is the glorious route through which anyone can attain the goal of success. And if education
has been acquired through a renowned institution, it leads to achieve glorious heights in career.
National Defence Academy (NDA) is one such institution which propels the students in the arena of life
and contributes to a very successful and fulfilled career. But to get enrolled in this institution means
goal directed study for passing in a competitive examination which is conducted by Union Public
Service Commission nationwide. For recruitment to Army, Navy and Air Force wings of Indian Army,
there is prestigious National Defence Academy Entrance Examination. The examination is conducted
twice a year, and the duration of training is three years.

Though the candidate may give his preference for a particular wing of the Armed Forces, the final
selection depends upon his performance and place in the merit list.

EDUCATIONAL QUALIFICATIONS

(i) For Army wing of National Defence Academy, Class XII pass of the 10+2 pattern of school
education or equivalent examination conducted by a State Education Board or a University.

(i) For Air Force and Naval wings of National Defence Academy and for the 10+2 (Executive Branch)
Course at the Naval Academy, Class Xl pass of the 10+2 pattern of school education or equivalent
with Physics and Mathematics conducted by a State Education Board or a University.

SYLLABUS

Algebra Concept of a set, operations on sets, Venn diagrams. De-Morgan laws. Cartesian product,
relation, equivalence relation. Representation of real numbers on a line. Complex numbers — basic
properties, modulus, argument, cube roots of unity. Binary system of numbers. Conversion of a
number in decimal system to binary system and vice-versa. Arithmetic, Geometric and Harmonic
progressions. Quadratic equations with real coefficients. Solution of linear inequations of two variables
by graphs. Permutation and Combination. Binomial theorem and its application.

Logarithms and their applications.

Matrices and Determinants Types of matrices, operations on matrices Determinant of a matrix, basic
properties of determinant. Adjoint and inverse of a square matrix, Applications — Solution of a system of
linear equations in two or three unknowns by Cramer's rule and by Matrix Method.

Trigonometry Angles and their measures in degrees and in radians. Trigonometrical ratios.
Trigonometric identities Sum and difference formulae. Multiple and Sub-multiple angles. Inverse
trigonometric functions. Applications — Height and distance, properties of triangles.



Analytical Geometry of Two and Three Dimensions Rectangular Cartesian Coordinate system.
Distance formula. Equation of a line in various forms. Angle between two lines. Distance of a point
from a line. Equation of a circle in standard and in general form. Standard forms of parabola, ellipse and
hyperbola. Eccentricity and axis of a conic. Point in a three dimensional space, distance between two
points. Direction Cosines and direction ratios. Equation of a plane and a line in various forms. Angle
between two lines and angle between two planes. Equation of a sphere.

Differential Calculus Concept of a real valued function — domain, range and graph of a function.
Composite functions, one to one, onto and inverse functions. Notion of limit, Standard limits —
examples. Continuity of functions — examples, algebraic operations on continuous functions. Derivative
of a function at a point, geometrical and physical interpretation of a derivative — applications.
Derivatives of sum, product and quotient of functions, derivative of a function with respect of another
function, derivative of a composite function. Second order derivatives. Increasing and decreasing
functions. Application of derivatives in problems of maxima and minima.

Integral Calculus and Differential Equations Integration as inverse of differentiation, Integration by
substitution and by parts, Standard integrals involving algebraic expressions, trigonometric,
exponential and hyperbolic functions. Evaluation of definite integrals — determination of areas of plane
regions bounded by curves — applications. Definition of order and degree of a differential equation,
formation of a differential equation by examples. General and particular solution of a differential
equation, solution of first order and first degree differential equations of various types — examples.
Application in problems of growth and decay.

Vector Algebra Vectors in two and three dimensions, magnitude and direction of a vector. Unit and
null vectors, addition of vectors, scalar multiplication of vector, scalar product or dot product of two-
vectors. Vector product and cross product of two vectors. Applications-work done by a force and
moment of a force and in geometrical problems.

Statistics and Probability Statistics: Classification of data, Frequency distribution, Cumulative
frequency distribution — examples Graphical representation — Histogram, Pie Chart, Frequency Polygon
- examples. Measures of Central tendency — Mean, Median and Mode. Variance and standard deviation
- determination and comparison. Correlation and regression.

Probability Random experiment, outcomes and associated sample space, events, mutually exclusive
and exhaustive events, impossible and certain events. Union and Intersection of events.
Complementary, elementary and composite events. Definition of probability - classical and statistical -
examples. Elementary theorems on probability — simple problems. Conditional probability, Bayes'
theorem - simple problems. Random variable as function on a sample space. Binomial distribution,
examples of random experiments giving rise to Binomial distribution.
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3. If log,, 2 log,o (2" — 1), log,, (2" +3)

« If x? + x + 1 =0, then what is the

value of x' + x%2% 4+ x%1?

(@ -1 (b) 0
(c) 1 (d) 3

3 (b) Given that,

x> +x+1=0 ()
ooxt99 g 200 2002 19 x4 &P
=x'*x0
=0

2. If x, y, z are in GP, then which of

the following is/are correct?
1. In(3x), In(3y), In(3z) are in AP.

2. xyz + In(x), xyz + In(y),
xyz + In(z) are in HP.

Select the correct answer using the
code given below.

(@) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2

(@) Given that x, y, zare in GP.

u

Yo =az (i)
(1) Iflog(3x), log(3y), log(3z) are in AP
Then, 2 log(3y) =1og(3x) +log(32)

9y? = (9x2)
9y? = (9x2)
Y=z

Hence, statement (1) is correct.

Hence, we can say if x, y, zare in GP.
~log x,logy,log zare in AP.

= xyz + log x, xyz + log y, xyz + log z
are in AP.

Hence, Statement (2) is wrong.
~.Option (a) is correct.

are in AP, then what is x equal to?
(@0 (0) 1
(c)log, 5 (d)logs2

® (c) Given that, 10g;52, 10902 = 1),

logye(2* + 3)are in AP.
~210g10@" — 1) =logyp2 + logo@*+ 3)
logio2* — 1) = log;p2(2* + 3)
= 2% +1-2.27=2.2"+6
= 2% -42%)-5=0
Let 2% =y
= y2—4y-5=0
(y-9)(+1=0
= y=5o0ry=-1
(Ignore because 2* cannot be negative)
= y=5 = 2*=5
x =log, 5
Hence, option (c) is correct.

. Let $=1{2,3,4,5, 6,7, 9}. How many

different 3-digit numbers (with all
digits different) from S can be made
which are less than 5007
(a) 30 (b) 49
(c) 90 (d) 147
(c) Let §={2,34,5©6,7,9}
>  nS8)=7
Three digit number less than
500 =

3 6 5
=3x6x5=90

.. Option (c) is correct.
Note Hundreds digit can be filled with
3 choices that are 2, 3, 4.
Similarly, tens digit can be filled
with 6 ways and unit digit can be
filled with 5 ways.

5. If p = (1111 ... up to n digits), then
what is the value of 9p* + p?
(@) 10"p (b)2p-10"
(©)10"p -1 (d)10"p+1

® (a) Given that,

p=(1111... upto n digits)
=1+10+10% + ... + 10™"
1 (10" = 1)

10-1
n
r'.'a+ ar+a’+ . +at =80
L r=1
107 -1
9
- 9p=10" -1
= 9p +1=10"

= 9p°+ p=10"-p

.. Hence, option (a) is correct.
6. The quadratic equation

3x% — (k% +5k) x + 3k* — 5k =0 has

real roots of equal magnitude and

opposite sign. Which one of the
following is correct?

(@) O< k<2
3

(b) 0< k<gonly

©3<k<?®
5" 3

(d) No such value of k exists.

® (d) Since, we know that if a quadratic
equation ax® + bx + ¢ = 0 has real
roots of equal magnitude and opposite

sign.
Then, b=0
and product of roots < 0 (i)




7.

®

In the given quadratic equation,
3x2 — (k% — Bk)x + 3k? - Bk =0
a=23b=—(k?+ 5k),c = 3k — 5k

By Eq. (i), b=0
= —(k* + 5k)=0
= kk+5=0
- k=0-5
By Eq. (i), Product of roots< 0

<o

a

2
- 3k~ — 5k <0
3

= k(Bk - 5)< 0

O<k<2

3

From (i) and (ii) no such values of k exists.

Hence, option (d) is correct.

If a, = n(n!), then what is

a, +a, +as +...+ ay, equal to?
(@10 -1 (b) 111+ 1

(c)10!+ 1 (d) 111 =1
(d) Given, a,, = n(n!)
=(n+1-1)(n"
=(n+ Hn!-n!
=(n+ N -n!
a =21-1
a, =31-21
a;, = 111-10!

sa +a,+ag+ .. +ap
=21+ 114 31=21+ 41 = 31 +...+ 11-10!
=111—1l
=111-1
. Option (d) is correct.
If p and g are the non-zero roots of
the equation x* + px + g = 0, then
how many possible values can ¢
have?
(a) Nil (b) One
(c) Two (d) Three
(b) Given quadratic equation
x4+ px+q=0
and roots are pandqg (non zero)
— coefficient of x

Sum of roots = —
coefficient of x

p+g=-p (1)

. Product of roots = constant term

coefficient of x2

pq =q (i)
= pg-q=0
gp-1=0
qg#0=p-1=0
p=1
From Eq. (i)
p+g=-p

a b
® (d)Given,A=|d e
h

(@) 1 only
(c) Both 1 and 2

g=-2p=-2(1)
g=-2
~.Option (b) is correct.

a b c

9.1fA=|d ¢ f

g h i
then what is
3d+5g 4a+7g 6g
3e +5h 4b+7h 6h |equal to?
3f +5i 4c+7i 6i
(@ A (b) 7A
(c) 72A (d) - 72A

g
3d +59 4a+7g 69
=| 3 +5h 4b+7h 6h

3f+5i 4c+7i 6
3d+59 4a+7g9 g
=6/ 3e+5h 4b+7h h
3f+561 4dc+7i i
ByCy - C; -5C5C,—>C,—-7C4
X 4da g
=63 4b h
3f 4dc i
d a g
=6x3x4e b h|ByC,<Cy
fc i
a d g
=-72|b e h ByR < C
c f i
a b c
=-72|d e f|=-72A
g h i
Hence, option (d) is correct.
1 1

If

are in HP, then

b+c c+a a+b

which of the following is/are correct?
1. a, b, ¢ are in AP

2. (b+c)? (c+a)’,(a+b)* are in GP.

Select the correct answer using the
code given below.
(b) 2 only
(d) Neither 1 nor 2
(@) Given that,
1 1 1

b+c c+a a+b

=b+c,c+aa+ barein AP.

are in HP.

=(@+b+c)-(b+c),(@a+b+c)
—-(c+a),(@+b+c)—(a+ b)arein AP.
= a, b ,carein AP.

NDA/NA Solved Paper 2021 (Il
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12.

2.From 1;a, b,c are in AP.
b=a+d,c=a+2d
where, d is common difference.
L b+cP=@+d+a+2d)P
=(@a+ )

c+a)=@+2d+a)=@ra+2d)
(@+bP=(@+a+d?=@a+d)?

Here, (c + a)* = (b + c)’(a + b)?

So,(b+c) (c+a)’(a+b)’arenotinG.P.

Hence, option (a) is correct.

1
HA:[ ﬂ’
01

where a € N, then what is
A — A% _2A% equal to?
(@) -2/ (b) -1

(©2/ (d)/

where I is the identity matrix.

(@A:E ﬂaeN

The sequence for given matrix A is
1 nal
lo 1]
[1 100a]
o 1]
[1 50a]_2[1 25a ]

“lo 1] 0 1]

A1OO _ A50 _ 2A25=

7>17172 100a — 50a — 50a |
“lo-o-0  1-1-2 |
-2 0
“|o 72]:_2
Hence, option (a) is correct.
a -b a-b-c
Ifl—a b —a+b-c|—kabc=0
—a —-b —a-b+c

(@a#0,b#0,¢c#0)
then what is the value of k?

(@-4 (b)-2
(c)2 (d) 4

(a) Given that,

a —-b a-b-c

-a b —-a+b-c|—-kabc=0
-a -b —-a-b+c
(@#0,b#0c=0

Ry — Ry + Ry

0 0 -2c

-a b —-a+b-c|—-kabc=0
-a -b -—a-b+c

—2c[(-a)(-b)-(—a)b]- kabc =0
—2c(2ab) — kabc = 0
— kabc = 4abc
= k=-14
Hence, option (a) is correct.
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8n+7
13. What is 2 i" equal to,

n=1

where i = \/TI?
(@ -1 (b) 1
()i (d) i

8n+7
® (a)LetS = 3"
n=1

S=i+i+i%+ . 47

_ [(/-)8n+7_1‘| i [/4(2n+1)+3_1]

14.Ifz = x + iy, where i = \/— 1, then
what does the equation
2zZ+|z)P +4(z+z)—-48=0
represent?
(a) Straight line
(b) Parabola
(c) Circle
(d) Pair of straight lines
® (c)Given, z=x+1y
x -y
2x
and | z ‘2: x?+ yP

NI NI
Il

Z+

Z+ z|?+ 4z+2)-48=0
(x + iy)(x — iy)+ x>+ y?+ 42x)- 48 = 0
22+ Y2+ x%+ 2+ 8x-48=0
2x2+2y° + 8x —48=0
¥+ P+ 4x —24=0
which represents circle.
Hence, option (c) is correct.

15. Which one of the following is a
square root of 2a + Zﬂaz + bz,

wherea, be R?

(@ a+ib+ . Ja-ib

() Ja+ib—.Ja—i
(c)2a+ ib

(d)2a — ib, where j = /- 1

® (a)2a+ 2+a°+ b2
=2a+ ib—ib + 2+a® - i%?

=(@+ib)+ (a—ib)
+ 24/(a+ ib)(a —ib)
=(Ja+ib+ . Ja-ib)?

Hence, square root of

2a+24a%+ b%=.Ja+ib+~a-ib

o

16. Ifsin® and cos0 are the roots of the
equation ax® + bx + ¢ =0, then
which one of the following is
correct?

(@)a® + b? -2ac =0

(b)—a® + b? +2ac =0

(c)a® - b® +2ac =0

(d)a® + b? +2ac =0

3 (c) Given, equation ax®+ bx +c=0...(J)

-+ Roots are sin 8 and cos 6
sin9+cosez—9
a

and sin@-cos="C
d

On squaring both sides, we get
2
sin® 0+cos® 0 + 2 sin6 cos = b—z
a

142%= bé
a a
a(a + 2c) = b?
= a’-b’+2ac=0
. Option (c) is correct.
If C(n, 4), C(n, 5) and C(n, 6) are in
AP, then what is the value of n?
@7 (©8 (©9 (d10
® (a) "C,-"Cgsand "Cg4arein AP.
= 2.-"C;="C, + "Cq4

17

2n! _ n! . n!
5!(n-=5)! 4l(n-4)! 6!/(n-o6)
2(n")
5(41)(n - 5) (n — 6)!
no I 1 1]
= +
4!(n—6)![(n—4)(n—5) 6><5J
2 1 1

5n-5 (-4 (-5 30
2n-8-5 1
5(n%-9n+20) 30
30@2n — 13) = 5n% — 45n + 100
502 —105n + 490 = 0
n?-2in+98=0
(n=14)(n-7)=0
n=14orn=7
.. Option (a) is correct.

18. How many 4-letter words (with or
without meaning) containing two
vowels can be constructed using
only the letters (without repetition)
of the word ‘TLUCKNOW’?

(a) 240 (b) 200
(c) 150 (d) 120
> (@) In LUCKNOW, there are 2 vowels
and 5 consonants.
4 letter words = °C,, - %C, - 4!
=10 x1x 24 =240
.. Option (a) is correct.

19. Suppose 20 distinct points are
placed randomly on a circle. Which
of the following statements is/are
correct?

1. The number of straight lines that
can be drawn by joining any two
of these points is 380.

2. The number of triangles that can
be drawn by joining any three of
these points is 1140.

Select the correct answer using the

code given below.

(@) 1 only (b) 2 only

(c)Both 1and 2  (d) Neither 1 nor 2

(3 (b) Given, that there are 20 distinct

points on a circle and we have to draw a

straight line by joining any two of these
points.

Hence, number of straight lines

_ 2002 _ 20>2< 19 - 190

.. Statement (1) is wrong.
and Number of triangle
20 20 x 19 x 18
=%C, =
1x2x3

.. Statement (2) is correct.
Hence, option (b) is correct.

=1140

20. How many terms are there in the
2 21
expansion of 7 +—+2
a

wherea#0,b#07?

(a) 21 (b) 22
(c) 42 (d) 43
az b2 21
® () et 2

21
f(a b)21 (a DJ42
= | —+ = | N R
[\b a) | b a
Since, we know that number of terms in
the expansion of (a + b) = n + 1

Hence, total number of terms
=42 +1=43
.-.Option (d) is correct.
21. For what values of k is the system
of equations 2k*x +3y —1=0,
7x —2y+3=0,6kx +y+1=0

consistent?
3+ 11 21+ J161
(@ (b) ———
10 10
3+ V7 4+ J11
©)] i (d)
10 10

(3 (b) Given equations,
2k’x + 3y —-1=0
7x —-2y+ 3=0
6kx + y+1=0



22,

For consistency, determinant formed by
the equations

2k 3 -1
7 -2 3|=0

6k 1 1

2k?(-2 — 3) - 3(7 — 18k)
—1(7 +12k)=0

—10k? =21+ 54k —7 =12k =0
—10k® - 42k -28=0
5k =21k + 14=0

21+ [241-2
k= 21 E 441 - 280

10
(21161
10
Hence, option (b) is correct.

The inverse of a matrix A is given
-2 1
byps 1
L 2 2
What is _1|4 equal to? [ ]
12 1 2
(@) (0)
3 4 -3 4]
1 2] -1 2]
© (d
3 -4 R
-2 1]
® @ A={§ _1J
2 2
Al=e2)(-3)- 2=~ 1=
2 2 2
1 3
A=t A=
1 2 12 2
App=—1Ap=-2
1 41
.ade:‘ 23 ‘
72 77
1 41
A”:Lade:i‘ 2 ‘
Al 1.3,
272 77

Hence, option (a) is correct.

23. What is the period of the function

® (b)

f(x) =In(2 + sin® x)?

(a)zﬁ ©O)r  (©2r (d)3n

f(x) = In@ + sin® x)
-+ Period of sin® x is .
and f(m + x)=log {2 + sin® (1 + x)}
=log {2 + sin® x}
= f(x)
Hence, period of IN(2 + sin® x) = «
~.Option (b) is correct.

24.

25.

26.

Ifsin(A + B)=1and
2sin(A — B) =1, where 0< A, B< g

then what is tan A : tan B equal to?

(@1:2 (b)y2:1
(c)1:83 (d)3:1
(d) Given,sin(A+B) =1
and  2sin(A-B)=1
0<AB<E
2
sin(A+ B)=1=sint
2
= A+B=" N
5 U]
2sin(A - B)=1
- Sin(A - B)= 1 =sin &
2 6
= A-B=" (i
5 (if)
Now, adding Eq. (i) and Eq. (i), we get
2A:£+ E:ﬂ
2 6 6
A="p-T
3 6
s tanAtanB=tanZ:tan L
3 6
-3 L=3:1
V3

. Option (d) is correct.

Consider a regular polygon with

10 sides. What is the number of

triangles that can be formed by

joining the vertices which have no

common side with any of the sides

of the polygon?

(@) 25 (b) 50

(c) 75 (d) 100

(b) Given number of sides (n) = 10

Number of triangles which have no

common side with any of the sides of the
n(n—4)(n-5)

polygon = DT

~.Number of triangles
_10(10-4)(10 - 5)
s
_10x6x5
R
=50
Hence, option (b) is correct.
Consider all the real roots of the
equation x* — 10x* +9 =0.
What is the sum of the absolute
values of the roots?
(@) 4 (b) 6
(c)8 (d) 10

NDA/NA Solved Paper 2021 (Il

(® (c) Given equation,

27.

x* 1022+ 9=0

Lety=x2
y2—10y+9=0
(y=-9(-1=0

= y=9 or y=1
x®=9 or y=1

x>=9 or x°=1
x=+3x==%1
Sum=|3|+|=3|+[1]+]|-1]
=8
Hence, option (c) is correct.

Consider the expansion of (1 + x)".

Let p, q, r and s be the coefficients
of first, second, nth and (n + 1)th
terms respectively. What is

(ps + gr) equal to?

(@) 1+2n (b) 1+ 2n?

©) 1+ n° @)1+ 4n

® (c) Given, (1+ x)"

In the above expansion, (r + 1)thterm
Tr+1 = nc[xr
T,="Cyx° T,="Cux’
p=1 ()
"Ci=q
n=q ()]
Tn - nCn_1xn—1Y
Tovr="Cpx"
r=n ()]
s=1 . (iv)
(ps+qr)=1-1+n-n=1+ n?
=(1+n?

Hence, option (C) is correct.

28. Letsin 'x +sin71y +sin" 1z :37“'
for0< x, y, z < 1. What is the value
of x1000 4 1001 | ;10025
@?~o (b) 1
(c)3 (d) 6

® @) Letsin” x +siny+sinT z= 5

an

Which is only possible when,

.1 T | T
sinm x =, sin y=—-,
2 2
sintz=2
2
= x=1y=12z=1
o 1000 (1001 4 1002
=1+1+1=3

Hence, option (c) is correct.
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29.

Let sin x +siny = cos x + cosy for

all x, y € R. What is tan(g + %)

equal to?
(@1 (b) 2
)2 (d)2v2

(3 (a) Given that,

30.

sinx +siny=cos x +cos yVxe R
28in(x+y)cos(x_y)
2 2
=2cos(x+ ) cos( J
2sm( J cos( J
2
=
2cos (x+ y) cos( ]
2
tan(x;y) 1 or tan( X

Hence, option (a) is correct.

0o 2
Let A =
-2 0

and (ml + nA)2 = A, where m, n are

)

positive real numbers and I is the
identity matrix. What is (m + n)
equal to?

1
(@0 (b)g
(1 (d) 5
(d) Let A= [_0 2] and (m/ + nAY = A

where, / is Identify matrix

. _ [t o], [0 2]

.ml+nA—m[O 1J+n[_2 OJ
[m o] [ o 2n]
“lo m]T|-2n o

[ m 2n]
7[—2n mJ

~(ml+ nAP = A
[ m 2n][ m
L—Qn mJL—Zn mJ [— 0

2n] [0 2]

J

[m?-4n®> 4mn 1 [0 2]
J

=0

L—4mn m —4nJ [
= 4mn=2 and m®-4n

mn:l and m=4+2n

When, m =2n
1
2n) (n)=—
@n)(n) 5
n=i1:m=i1
2
m+n_1+1:g
2 2
Hence, option (d) is correct.

31.

32.

33.

What is the value of the following?

cot[sin_l GJ +cot™! GH

6 7
= o)
v e
0 d) L~
(© ; (@) 5
[ 13 13]
(a) cot Lsm =+ cot™ 2J
[ 2 1
I 1—(%) .|
-1 -1
:cotlcot a3 + cot 5|
| 5 |
| ]

f 22
[osin™'x = cot‘[x]
X

x+Yy

=cot [cot’1 (%) + cot™ (EJ]

andcotx + cot™ 'y =cot™! (LJH
3

‘r ;XS_11‘
-1
= cot| cot VI
—+ =
| U3z )]
1 6
= =
17 17
6

Hence, option (a) is correct.

Let 4sin® x =3, where 0< x < 1.
What is tan3x equal to?
(@-2 (b) -1
(©0 ()1
(c) Giventhat4sin? x =3, 0<x< 1
sin x = §
4
= sinx:ﬁ smforsmzit
2 3 3
n2n
x=— -
3 3

tan 3x = tan 3?”

=tann=0
Also  tan 3x = tan 3(2?“)

=tan2n=0
..Option (c) is correct.

Let p, g and 3 be respectively the

first, third and fifth terms of an AP.

Let d be the common difference. If
the product (pq) is minimum, then
what is the value of d?

(@) 1 (0)

© s (d)

Aol w

() (c) Given that first term of AP = p

= a=p ()
Where, a denotes first term.
and az;=qg,a5=3
= a+2d=q (D)}
a+4d =3 . (iii)
pq =ala+ 2d)
=(3-4d)(3-4d +2d)
=(3-4d)(3-2d)
=9-18d + 8d?
Let f=9-18d + &°
f"=0-18+ 16d
=-18+ 16d
For maxima and minima
f"=0
= —-18+16d =0
= dzﬁzg.
16 8
Now, f” =16 (Positive)
9

So, f will be maximum atd = =.

[ee)

Hence, option (c) is correct.

34. Consider the following statements

in respect of the roots of the

equation x*—8=0

1. The roots are non-collinear.

2. The roots lie on a circle of unit
radius.

Which of the above statements

is/are correct?

(@) 1 only (b) 2 only
(c)Both 1and 2  (d) Neither 1 nor 2
® (@ x3-8=0

Sx-2)x%+2x+4)=0
x =2,20,20°
—1+4/3i
2

Where, ® =

Hence, roots are non-collinear and will
lie on a circle of 2 unit radius.

Hence, option (a) is correct.

35. Let the equation sec x - cosec x = p

have a solution, where p is a
positive real number. What should
be the smallest value of p?

1
a) — b) 1
( )2 ()
(c)2
(d) Minimum does not exist
(® (c) sec x-cosec x =p
1
= - =
sinx - cos x
2
= - - @@ =
2 sin x cos x
2 _
sin2x



36.

37.

Where, sin2x € [- 1, 1]

If sin2x =1

Then p = 2 will be the smallest value.
Hence, option (c) is correct.

For what value of 0, where

0<0< g, does sin® + sinBcosO

attain maximum value?

T b1
a) — b) =
()2 ()3
b T
c) = d) =
()4 ()6
(b) Let P=sin® + sin® - cos 6
aP

2 = cos 6+ cos?0-sin’H
ado

For maxima-minima = % =0
ae

cos6 + cos® 6 —sin®6 =0
cos + cos’ 6 — 1+cos’ 6 =0
2cos?0+cos0—-1=0
(cos®+ 1)2cos®—-1)=0

= cosb=-1 or cosb=

= O6=m or

Hence, option (b) is correct.

Consider the following statements

in respect of sets.

1. The union over intersection of
sets is distributive.

2. The complement of union of two
sets is equal to intersection of
their complements.

3. If the difference of two sets is
equal to empty set, then the two
sets must be equal.

Which of the above statements are

correct ?

(@) 1and 2 (b)2and 3
(c)1and 3 (d)1,2and 3
(@) Since, we know that distributive

property for sets A, Band C.
AuBNC)=(AuB n(AuUC)
(AuBY=A"nB
(By De Morgan’s Law)
U

and

A B

©

Also, if A — B= 0

38.

39.

®

40.

®

= We cannot say A =B

eg.,if A=¢ and B={1,2}
=A-B=¢and A#B

~.Option (a) is correct.

Consider three sets X,Y and Z
having 6, 5 and 4 elements
respectively. All these 15 elements
are distinct. Let S=(X - Y)U Z.
How many proper subsets does S
have?

(a) 255 (b) 256
(c) 1023 (d) 1024
(c) Given, n(X)=6,n(Y)=5n(Z)=4
S=X-Y)uZ
Since, all 15 elements are different.
Hence, nXxX-Y)=6
and nS)=6+ 4=10
= Number of proper subsets of S
010 _4
=1024 -1
=1023

.. Option (c) is correct.

Consider the following statements
in respect of relations and functions.
1. All relations are functions but all
functions are not relations.
2. A relation from A to Bis a
subset of Cartesian product
A X B.
3. A relation in A is a subset of
Cartesian product A X A.
Which of the above statements are
correct?
(@) 1and 2 (b)2and 3
(c)1and 3 (d)1,2and 3
(b) Since, we know that relations can be
function iff every element has unique
image.
Hence, first statement is wrong.
fR:A— AthenRc AxX A
andifR: A— BthenR cAxB
Hence, 2nd and 3rd statements are
correct.
. Option (b) is correct.

If log,,21og, 10 + log,,(10¥) = 2,
then what is the value of x?
@~ (o) 1
(c)log, 10 (d) logs2
(b) Given that,
109192 - 10g, 10 + log(10)* =2
l0gyp2 x ! + xlog;p 10=2
logyg
T+x=2
= x =1

.. Option (b) is correct.
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41.

42,

Let ABC be a triangle.

If cos2A + cos2B + cos2C = — 1,

then which one of the following is

correct?

(@)sinAsinBsinC =0

(b)sinAsinBcosC =0

(c)cosAsinBsinC =0

(d)cosAcosBcosC =0

(d) Given that, ABC is a triangle and
Ccos2A + cos 2B+ cos2C = -1

=1+ cos2A + cos2B+cos2C =0

=2 cos® A + 2 cos (#)

. COS (#) =0

=2c0s® A+ 2cos(B+C)

-cos(B-C)=0
{+ A+B+ C =180}

=2 cos® A+ 2 cos (180° — A)
-cos(B-C)=0

=2cos’> A-2cos A-cos(B-C)=0

=2 cos AlcosA —cos(B-C)]=0

=2 cos Alcos(180° —(B +C)]

—cos(B-C)]=0
= —2cos Alcos(B+C)+cos(B-C)]=0
B+C+B-C

:—ZCOSA(ZCOS

- CO
2

S B+C -B+C J -0
—4cosA-cosB-cosC=0

= cos A-cosB-cosC =0

.. Option (d) is correct.

What is the value of the following

determinant?

cosC tanA 0
sin B 0 —tan A
0 sin B cosC
(@) -1
(b) 0
(c)2tanAsinBsinC
(d)-2tan AsinBsinC
cosC tan A 0
(b) LetA =| sinB 0 —tanA
0 sinB cosC

A =cosC [0+ sin B tan A]
—tan A [sin Bcos C — Q]
=tan Asin Bcos C
—tan AsinBcos C
L A=0
Hence, option (b) is correct.
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43.

44,

45.

Suppose set A consists of first 250
natural numbers that are multiples
of 3 and set B consists of first 200
even natural numbers. How many
elements does A U B have?

(a) 324 (b) 364
(c) 384 (d) 400
(c) Given that, A consists of first 250

natural numbers that are multiple of 3.
A={3,6,9 12, .., 750},
n(A) = 250
Set B consists of first 200 even natural
numbers.
B={24,6,8, ..., 400}
An B=4{6,12, ..., 750}
n(A U B)=n(A)+ n(B) — n(A n B)
=250+ 200 — 66
n(A U B)= 384
Hence, option (c) is correct.
Let S, denote the sum of first k

terms of an AP. What is _ S

20 ~ °10
equal to?
(@)1 (b) 2
()3 (d 4
(c) Let's take first K terms are first K
natural numbers.
KK+ 1
5, = K : )
30(31)
. S
Consider 0~ 2
20 0 20@1) _10(11)
2 2
=80 _4
310

.-.Option (c) is correct.

If the roots of the equation

4x® = (5k + 1)x + 5k = 0 differ by
unity, then which one of the
following is a possible value of k?
(@ - ? (0) - 13

() - : - ‘

(c) Given equation,

4x% — (5K + N)x + 5K = 0 .(0)
Let the roots are o and B.

o 4P = (= (BK + 1))
4
_ 5K +1
T4
_ 5K
g
Given that, oa-B=1

(o + B)* ~ 4oB =1

(=545

46

25K2 + 1+ 10K
16

25K2 + 10K + 1= 80K + 16
= 25K2-70K -15=0
5K2 - 14K —-3=0
5K?2-15K + K= 3=0
5K(K = 3)+ 1K —3)=0
(K-3)(5K+1)=0

= K=30r—l
5

=1+ bK

Hence, option (c) is correct.

Consider the digits 3, 5, 7, 9. What
is the number of 5-digit numbers
formed by these digits in which
each of these four digits appears?
(a) 240 (b) 180

(c) 120 (d) 60

® (a) Given digits are 3, 5, 7, 9.

Since, the number of ways to find 5-digit
numbers = 5!

but using 3, 5, 7, 9 every time one-digit
will be repeated.

Hence number of 5-digit numbers with

|
digit 3 repeated = %

Number of 5-digit numbers with digit 5

5!
ted = >
repeate 5

Number of 5-digit numbers with digit 7
_ 5l
repeated = 50

Number of 5-digit numbers with digit 9
_ 5l
repeated = N

.. Total 5-digit numbers
5! 5! 51 5l
=+ 4+ =+ =
21 21 21 2l

(5><4><3><2!)
—4x| ===
2!

(5><4><3x2!)
=4 x| """ """
21

=240
Hence, option (a) is correct.

47. How many distinct matrices

exist with all four entries taken from

{1, 2)?
(a) 16 (b) 24
(c) 32 (d) 48
() (a) Givendigits are 1, 2.
b]

Let matrix = [a
c

- Each entries can filled with 2 ways.
Therefore, number of distinct matrices
=2Xx2x2x2
=16
Hence, option (a) is correct.

48.

49.

If i = \/— 1, then how many values
does i~ ?" have for differentn € Z?

(a) One (b) Two
(c) Four (d) Infinite
(b) Giventhat, i = /= 1

To find (i) %

Leti =r(cos 0 + i sin®)

= r:1,e:£
2

, T, T
i =|cos =+ isin=
( 2 2)

-2n
LYY = (cos T4 isin EJ
2 2

- 2nm o (—Znn)
=cos + i sin|
( 2 J 2

= cos(nm) — i sin(nm)

., [-1; ifnisodd
=== Lo
1, ifnis even
.~.Option (b) is correct.
b
Ifx = Yy = , 2= - )
b—c c—a a-b

then what is the value of the
following ?

1 —-x x
1 1 -y
1 z 1
(@~o (0) 1
(c) abc (d) ab + bc + ca
(@) Given, x = L y= b ,Z= ©
-C c-a a-b
1 -x x
T 1 -y
1 z 1
R, — R, - Ryand Ry — R; — R,
1 —-x x
=0 1+x —-y-x
0 z+x 1-x

A+x)0-x)-(-y-x)(z+ x)
=1—x2+ x2+(y+ 2x + yz

e

=1+ +

c—-a a-bj)\b-c
[6%55%5)
+ X
c—-a a-b

s ab-b?+c?-ac a

(@-b) —a) b-c

(e=e=m)
+
c-a)(a-b)

(b-c)l@a-b-ca

=1+
(@-b)yc—-a)b-c)
+ bc
c-a)(@a-b)
(@a-b)(c—a)+a’—ab—ac + bc

@-b)lc-a)
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_ac—a’~bc+ab+a’-ab-ac + bc If Eq. (i) passes through (2, 1)
- (@-b)c - a) o 44144g+2(+c=0
=0 49 +2f+c+5=0 ..(v)
Hence, option (a) is correct. On solving Egs. (ii), (iii) and (iv)
50. Consider the following in respect of Egs. (i) — Eq. (iii)
the matrix = 14g — 34f + 4=0
[1 1 1] = 79 —17f+2=0 V)
A=|1 1 1 Eq. (V) — Eq. (ii)
1 1 1 = 8g —16f—80=0
1. Inverse of A does not exist g-2f-10=0 (V)
2. A=A Eqg. (v) =7 x Eq. (vi)
3. 34 = A2 -3f+72=0
Which of the above are correct ? f=24
(@ 1and2only (b)2and3only From Eq. (vi)
(c)tand3only (d)1,2and3 g=2f+10
11 1] g =58
® (c) Given matrix, A=[1 1 1 ‘ From Eq. (V)¢ = — 4g — 27 — 5
[ty =-232-48-5
S Al=10 =) =10 =D+ -1)=0 c = _285
-+ A~ " doesn't exist. _ Centre= (- g, f)
) M1 10 1 1] _ (58 _ 24)
Now, A" = | T | Tt ‘ .. Option (d) is correct.
L1 1 1_ L1 1 1_] ) ) )
(3 3 3] 52. If r‘1s the radius of the .01rc.1e, then
I3 3 3l-3a which one of the following is correct?
| | (@) r<10 (b)10<r< 30
[3 3 3] (€)30<r<60  (d)r>60
[3 3 3][1 1 1] () (d) Since, the centre of the above circle
and A3:|3 3 3”1 1 1| = (- 58, — 24)
[3 8 3|1 1 1] g =58 f=24andc = - 285
[9 9 9] - Radius =4/g° + f° —¢
= I 999 I A =/(88)7 + (24F — (- 285)
19 9 9]
Hence, option (C) is correct. = Y3364 + 576 + 285
' = +/4225
r = 65unit.

Directions (Q.Nos. 51 and 52)

Consider the following for the next two

questions that follow.
A circle is passing through the points
(5,-8), (- 2,9 and (2,1).
51. What are the coordinate of the
centre of the circle?
(@) (- 2,-50)
(c) (— 24,- 58)

the points (5, — 8), (- 2, 9)and (2, 1).
Let the equation of circle be
x>+ Y2 +2gx +2fy+c=0
If Eqg. (i) passes through (5, — 8)
25+ 64+ 109 —16f+c =0
= 10g —16f +c + 89=0
If Eq. (i) passes through (- 2, 9)
4+ 81-4g +18f+c =0
—-4g +18f+c+85=0

(b) (= 50, - 20)
(d) (- 58, - 24)
(® (d) Given that, circle is passing through

.. Option (d) is correct.

Directions (Q.Nos. 53 and 54)
Consider the following for the next two
questions that follow.
The two vertices of an equilateral triangle
are (0, 0) and (2, 2).
53. Consider the following statements.
1. The third vertex has atleast one
irrational coordinate.
2. The area is irrational.
Which of the above statements
is/are correct?
(a) 1 only
(b) 2 only
(c) Both 1 and 2
(d) Neither 1 nor 2
3 (c) Letvertex of A = (0, 0)
B=@,2)

(i)

.. (il
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54.

C=(xy)

B, 2)

A C
(0,0) xy)

- AABC is equilateral triangle.
AB = BC

=@ -0°F+2-07
=@ -xP+@-yP

8=4+x2—4x + 4+ y> -4y

=
= x°+y?—4x—4y=0 .(0)
and AB= AC
=2 -0°+@2-0)?

=(x - 07 + (y - 0
= 8=x’+)° (i)
and AC = BC

S 2+ 2 = Jx—2P + (y-27
= x24+yP=x2+ 2 —4x—4y+ 8
= x+y=2 . (iii)
From Egs. (i) and (iii)
8=x2+ @2 —x)

x°+4+x°-4x=38

¥ -2x-2=0
2+ .[4+8
T2
_1£4/3
2
Hence, third vertex atleast one irrational
coordinate.
= Area will also be irrational.

Hence, option (c) is correct.

X

The difference of coordinates of the
third vertex is

(@0
(c)2+2

(d) Since, x =

()3
(d)2v3

1+

and

|x-y|=2v3

Hence, option (d) is correct.
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Directions (Q. Nos. 55 and 56)
Consider the following for the questions
that follow.

The coordinates of three consecutive
vertices of a parallelogram ABCD are
A(1, 3),B(-1, 2) andC(3, 5).

55.

56.

What is the equation of the
diagonal BD?
(@2x-3y+2=0

(b) 3x -2y +5=0

(c)2x —3y+8=0

(d)3x -2y -5=0

(c) Given, vertices of parallelogram are
A=(1,3,B=(-12),C =(3 5)

D C(@3,5)

A(1.3) B(-1,2)

ABCD is a parallelogram, then
Mid-point of AC = Mid-point of BD

(1+3 3+5) (—1+x 2+y)
= — "= ——= =7
2 2 2 2

-1+x 4
= =— =x=5
2 2
and 2+y:§ =>y=6
2 2
- Point = (5, 6)

.. Equation of BD,

where B= (-1, 2)and D =(5, 6)
6-2

5-(=1)

y-2= (x+1)

4
-2=—(x+1
y 6( )

6y—-12=4x + 4
= 2x-3y+8=0
. Option (c) is correct.

What is the area of the
parallelogram?

(@) 1sq. unit (b) g sQ. units
(c) 2 sq. units (d) S sQg. units

(c) The vertices of parallelogram are
A(1,3),B(— 1,2),C(3 5)and D(5, 6).
. Area = | Area of AABC+ Area of AACD|

:%\ 12 - 5)-1(5-3)+ 3(3-2)]
+%\1(5—6)+ 3(6 - 3) + 53 - 5)|

- [-8-2+ 3+ (-1)+ 9-10|

2
=2 sQ. units
.~.Option (c) is correct.

Directions (Q. Nos. 57 and 58)
Consider the following for the next two
questions that follow.

The equations of the sides AB, BC and CA
of a triangle ABCarex -2=0,y+1=0
and x + 2y — 4 = 0 respectively.

57.

58.

What is the equation of the altitude
through Bon AC?

(@x—-3y+1=0 (b)x—-3y+4=0
(C2x—y+4=0 (d)2x—-y-5=0
(d) Equation of AB=x -2 =0 ()

Equationof BC =y + 1=0 ()]
Equationof AC=x +2y—-4=0
A

...(ii)

B y+1=0 C
On solving Eq. (i) and Eq. (ii), we get
x=2,y=-1
B=@2, -1)
Slope of AC = = coefflglent of x
coefficient of y
m=-1
o2
' -1 -1
.. Slope of altitudeBD = — = — =2
mo _1
2

.. Equation of altitude BD drawn from B
on AC having slope 2.

y+1=2(x -2)

y+1=2x-4
= 2x-y—-5=0
Hence, option (d) is correct.

What are the coordinates of
circumcentre of the triangle?
(a) 4,0 (b) 2, 1)
(c) (0, 4) @@ -1
(a) Slope of line AB
— coefficient ofx _ —1_
coefficient of y o0

Slope of line BC = — % =0

. Angle between ABand BC
= ==
1+ o -(0)

= tan @ = oo ‘6=

N3

-+ AABC is right angled triangle.

.. Circumcentre will lie on Hypotenuse
ACie.x + 2y — 4= 0at mid point.
Equationof AB:x —2 =0 0]
Equationof AC:x + 2y —4=0 ..(i)
Equationof BC :y+1=0. . (iif)

11

On solving Egs. (i) and (ii)

x=2,y=1

. A=@2,1)

On solving Egs. (i) and (iii)
y=—1x=6

. c=(6-1)
.. Circumcentre will be mid-point of

so-(258 1) wo
2

..Option (a) is correct.

Directions (Q. Nos. 59 and 60)
Consider the following for the next two
questions that follow.

The two ends of the latus rectum of a
parabola are (- 2, 4)and (- 2,- 4).

59.

What is the maximum number of
parabolas that can be drawn
through these two points as end
points of latusrectum?

(a) Only one (b) Two

(c) Four (d) Infinite

(> (b) The maximum number of parabolas

60.

that can be drawn through

—_

Y
These two points as end points of
latusrectum = two

..Option (b) is correct.

Consider the following statements

in respect of such parabolas

1. One of the parabolas passes
through the origin (0, 0).

2. The focus of one of the parabolas
lies at (— 2, 0).

Which of the above statements

is/are correct?

(@) 1 only

(c) Both 1 and 2

(b) 2 only
(d) Neither 1 nor 2

(® (a) Let parabola-1 passes through

origin.
e
T4 L —
$(0,0)
24—
It's equation will be
y? = — dax
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Whose leading points of latusrectum will
be (- a,2a)and (- a, — 2a)
: a=2
. Focus = (- 2, 0)
Hence, option (a) is correct.
61. The locus of a point P(x, y, z) which
moves in such a way that z =7 is a
(a) line parallel to X-axis
b) line parallel to Y-axis
) line parallel to Z-axis
d) plane parallel to xy-plane
(® (d) Since, point moves in a plane z = 7
which will be parallel to xy-plane.
V4

(77

(
(
(

y
Hence, option (d) is correct.

62. Consider the following statements
1. A line in space can have
infinitely many direction ratios.
2. Tt is possible for certain line that
the sum of the squares of
direction cosines can be equal to
sum of its direction cosines.
Which of the above statements
is/are correct?
(@) 1 only (b) 2 only
(c) Both1and 2 (d) Neither 1 nor 2
(® (c) Since, we know that A line in space
can have infinitely many direction ratio
and also it is possible for certain line that
the sum of the squares of direction
cosine can be equal to sum of its
direction cosines.
For example, (1, 0, 0) is the direction
cosines for X-axis.
s I=1m=0,n=0then
P+ m?+n?=1+0%+0°
Hence, option (c) is correct.

63. The xy-plane divides the line
segment joining the points
(-1,3,4)and (2, -5, 6).

(@) internally in the ratio 2 : 3

b) internally in the ratio 3 : 2

c) externally in the ratio 2 : 3

d) externally inthe ratio 2 : 1

() (c) Since, we know that xy-plane divides

the line segment joining the points (x;,

(
(
(

V1, zy) and (x5, y,, Zo)in the ratio | — ER)
2
A B

(-1,3,4) (2,-5,6)

Hence, 42
6 3
where (- ) indicates externally division.

Hence, option (c) is correct.

64. The number of spheres of radius r
touching the coordinate axes is
(@) 4 (b) 6
(c)8 (d) infinite
3 (c) Since, we know that the number of
spheres of radius r touching the
coordinate axes is 8.

Hence, option (c) is correct.

65. ABCDEFGH is a cuboid with base
ABCD. Let A(0,0,0), B(12,0,0),
C(12,6,0) and G(12, 6, 4) be the
vertices. If o is the angle between
ABand AG. P is the angle between
AC and AG, then what is the value
of cos20. + cos2B?

40 64
(a) 29 (b) 29

120 160
© % @ %9

() (b) Given, ABCDEFGH is a cuboid.
-+ Angle between ABand AG = o
drsof AB=(12-0,0-0,0-0)

= (12,0, 0)
drsof AG=(12-0,6-0,4-0)
=(12, 6, 4)
a8, + bib, + CCy

cosa =
\/af+bf+cf\/a§+b§+c§
_ 144+ 0+ 0
V122 \[122 + 6% + 4°
144 6
cos o, = =2
12x14 7

Now, d.r's of AC = (12, 6, 0)

d.r's of AG = (12,6, 4)
COSB —M
/180 x 14
_ 180 _ 180
\180 x 14 14

.Ccos 20 + cos 23
=2cos’a —1+2cos’p —1

(5 )

=2(%+@)—2
49 196

72 90
=_—_+=-2
49 49
_162-98_64
49 49

Hence, option (b) is correct.
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66.

67

Leta, b and ¢ be unit vectors such
thata x b is perpendicular to c.
If 0 is the angle between a and b,
then which of the following is/are
correct?
l.axb=sinbc¢
2.a-(bxc)=0
Select the correct answer using the
code given below.
(@) only (b) 2 only
(c) Both1and 2 (d) Neither 1 nor 2
(c) Given, thata, b and ¢ be unit vectors
such thata x b is perpendicular to c.
angle betweena andb =6

axb=|a||b|sin6-c
{"~a x b s the vector perpendicular toa
and b}

=1-1-sin6-c
=sinbc

Since, a, b and ¢ are lying on the same
plane.

a-bxc)=0
Hence, option (C) is correct.

Ifa+3b=3i—jand
2a +b=i—2},thenwhat is the

angle between a and b?

0 b) X
(@) (b) 5
n )
(© 3 ( )2
(d) Given,a + 3b=3i — ()
and 2a + b=i-2j (i)

Eq. (i) x 2 - Eq. (i)
(a + 6b)-(2a +b)=2(3i - j)-(i -2])

5b = 5i
b=i

From Eq. (i)
a=Bi-j)-3b
a:3?—i—3i
a=-j

- a-b:‘aHb‘cose
where 8 is the angle between a and b.
(-7)-()=1-1-cos®

0=cos6
="
2

Hence, option (d) is correct.

If (a + b) is perpendicular to a and
magnitude of b is twice that of a,
then what is the value of

(4a + b)-b equal to?

(@) 0 (b) 1

(c)8la? (d) 8[b|*
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(3 (a) Given,a + bis perpendicular toa.

@+b)y-a=0

= ‘a‘2+b»a:0
a-b=-|a|?
and ‘b‘:2‘a‘

(4a+b)-b=4a-b+b-b
=d-fa )+ b f
=-4af+@|a)?
=-dalf+4alf
=0

Hence, option (a) is correct.

69. Leta, b and ¢ be three vectors such
a, b and c are coplanar. Which of
the following is/are correct?

1. (a X b) X cis coplanar with
aandb

2. (a X b) X cis perpendicular to
axb

Select the correct answer using the

code given below.

(@) 1 only

) 2 only

) Both 1 and 2

) Neither 1 nor 2

() (c) Giventhata, b, ¢ are coplanar.

= a-bxc)=0=b-(c xa)
=c-(@xb)
= [abc]=[bcal=[cab]=0
@xb)yxc=-cx(@xb)
—[(c-b)a - (c-a)b]
=-[[cba]-[cab]]
=2[cab]=0

Hence, {@ xb)xc}- (@ xb)=0

= (a x b) x ¢ is perpendicular toa x b.

and coplanar with a and b.

Hence, option (c) is correct.

(b
(c
(d

70. If the position vectors of A and B
are(\/g—l)i—jandi+(\/5+l)j
respectively, then what is the
magnitude of AB?

(@) 242 (b) 32
(c)2+/3 (d) 3v3
® (c) Given that, 0A = (v2 — )i —
and OB=i+@W2+1)j
AB = OB - OA

S(A=2 + i + (2 + 1+ D]
AB =2 — \2)i + (\2 + 2)j
“|AB| =2 -2 + 2+ 2
:J4+2—4«/§+4+2+4«/§
=J12=243

Hence, option (c) is correct.

71.

72.

73.

74.

Ify=(1+x)(l+x2)(1+x4)(1+x8)

(1+ x'°), then what is dy atx =0
dx

equal to?

(@0 (b) 1

©2 (d) 4

(b) Given, y = (1+ x) (1+ x2) (1 + x™)
A+ 281+ x'9

B A )

dx

1+ x%)- (16x"%)
+ 0+ x)1+ 220+ ) Bx)(1+ x')
+ 1+ x)(1+ x2) (4x®) (1 + x8)( 16
+ 1+ x)Cx) 1+ M) (1+ 2% (1 + x'9)

FMA+ 0+ N0+ 28+ 29
ay
dx

1+ x
16

=0+0+0+0+1=1
x =0

Hence, option (b) is correct.

If y = cos x - cos 4x - cos8x, then
. 1dy b
what is — — at x = — equal to?
y dx 4
@-1 ©0 (@©1 (@3
(@) Given, y = cos x - cos 4x - cos 8x

~log y =log cos x + log cos 4x
+ log cos 8x
On differentiating w.r.t ‘x".
LN (- sinx) + !
cOoSs x cos 4x

y dx

1
cos 8x

(- 4sin 4x)+ (- 85sin 8x)

=—tanx — 4 tan 4x — 8 tan 8x

l% =—tan* - 4tann
ydx Jy .. 4
4 — 8tan2n

=-1-0-0=-1
Hence, option (a) is correct.
Let f(x)be a polynomial function
such that fof (x) = x*. What is f’(1)
equal to?
@0 (1 ©2 (d4
(c) Given, f(x) be a polynomial such that
fof(x) = x*
f)y="2
fof(x) = x* = f(x)=x
- f'(x)=2x
= ff)=2x1=2
Hence, option (c) is correct.
a + b

To find
2

What is lim

n_)man_bn

where a> b> 1, equal to?
(@ -1 (b)0
()1

(d) Limit does not exist

®

75.

76.

13

n n
(c) Given, lim %Wherea >b> 1
n— oo a -

" d
= lim aILH(g)J F_.9<1]
ey b
:1+O:1
1-0

Hence, option (c) is correct.

1+5 0<x<2
2k

kx, 2<x<4
If lim f(x) exists, then what is the
x—2

Let f(x)=

value of k?
(@-2
(o0

(d) Let f(x) {

(0) -1
(d) 1

1+i; O<x<?2
2k

kx; 2<x<4
= lim f(x) exists
x—2

- lim f(x) =
x =27

lim (1+i): lim  (kx)
n—2" 2 x—2t
1+£:2k

2k

2 _ok- 1
2k

lim (kx)

x—2"

2 = 4k? - 2k
4k> -2k -2=0
2k —k-1=0
@k + 1) (k-1)=0
= k=1or/<=—1
2

Hence, option (d) is correct.

Consider the following statements
in respect of f(x)=|x|—-1:

1. f(x)is continuous at x = 1.

2. f(x)is differentiable at x = 0.
Which of the above statements
is/are correct?

(@) 1 only (b) 2 only
(c)Both1and 2 (d) Neither 1 nor 2
(@) Given, f(x)=]x | -1

Since, modulus function is continuous.
= f(x)is continuous at x =1

and| x | is not differentiable if x = 0
~f(x)=| x| = 1is not differentiable at
x=0

Hence, statement (1) is correct and (2) is
false.

Hence, option (a) is correct.
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77.

78.

79.

Iff(x)=m,x #0,
[x]

where [ ] denotes the greatest

integer function, then what is the

right-hand limit of f(x)at x =1?

(@ -1

(b) 0

(€1

(d) Right-hand limit of f(x)at x = 1does
not exist

(©) Given that, f(x) = 1 x 2 0

x =14+ h,whereh— 0
[+ h) 1
m=-—_"=____ =
h=0 [T+ h] |1+ 0|

Hence, option (c) is correct.

Consider the following statements
in respect of the function.

f(x)=sin (%) x #0.
x

1. It is continuous at x =0,
if £(0)=0.
2
2. It is continuous at x = T
x
Which of the above statements
is/are correct?
(@ 1 only (b) 2 only
(c) Both1and 2 (d) Neither 1 nor 2

(b) Given that, f(x) = sin(iz} x#0

X
Atx =0,
LHL lim sin(iz)
x—0" X

= value in between — 1 and + 1

RHL lim sin (iz)
x—0" X

=value in between — 1and + 1

.. Limit doesn’t exist = f(x) is not
continuous at x = 0.

xa% X 2
2 1 1
Also  fl —|=sin =—
(ﬁ J ( 2 )2 2
NS
) . 2
~.f(x)is continuous atx = ——
NES

Hence, option (b) is correct.

What is the range of the function
f(x)=1-sinx defined on entire
real line?
@ (0.2

© =11

() [0,2]
d[=11]

®

80.

81.

82.

(b) Given that, f(x) =1-sin x
Since, the range of sin x is [- 1, 1].
—1<sinx <1
—-1<—-sinx <1
1-1<1-sinx<1+1
0<1-sinx<2
~.Range =10, 2]
Hence, option (b) is correct.

What is the slope of the tangent of
-1 T

y = cos (cosx)atxz—z?

(a) -1 ()0

©1 @ 2

(a) Given that, y = cos™ '(cos «x)
Since range ofcos™" xis [0, 7).
y=cos™' (cos x)= — x,

if x € (-m 0)

m

X =—-—

4

y=-x

= %:—1
dx

.. Slope of tangent = — 1

Hence, option (a) is correct.

What is the integral of

f(x)=1+ x* + x* with respect to
2

x“?

3 5
@x+* +* +c
3 5
3 5
X+  +cC
3 5
4 6
Ox’+*X +¥ ¢

(d) Given function, f(x) =1+ x%+ x*
- Integral of f(x)w.r.t x.
:J'(1 +x% 4 xh) . 2x dx

= j(zx +2x% + 2x%)0dx

4 6
X X
=x?+>2 +2 +C
2 3

Hence, option (d) is correct.

Consider the following statements
in respect of the function
f(x) = x* + 1in the interval (1, 2).

1. The maximum value of the
function is 5.

2. The minimum value of the
function is 2.

Which of the above statements

is/are correct?

(@) 1 only

(c) Both 1 and 2

(b) 2 only
(d) Neither 1 nor 2
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®

83.

84.

85.

(c) Given function,

y
©,9) ) =% +1
0.2
X
flx) = x2 + 1 in(1,2)
= y=x%+1
x¥=(y-1)

Which is the equation of parabola with
vertex (0, 1).

At x =1
f=12+1=2
f2)=2%2+1=5

Hence, maximum value of the function in
(1,2) is 5 and minimum value is 2.
Hence, option (c) is correct.

If f(x) satisfies (1) = f(4), then
what is J.ff’(x) dx equal to?

1 (d) 2

4
w1 = ()] = f(4)- (1)
! =)~ f()=0

1
What is JOZ e ¥y equal to?

(@) -1
©1

T

(cos x)Xdx

o—n|a

2
() Let/ = je‘”m ¥ gy =
0

= [sin x];[E = sing —-sin0=1
Hence, option (c) is correct.
IfJ. 1-sin2xdx = A
sin x + Bcos x + C, where
0< x< g then which one of the
following is correct?

(@A+B=0 b)A+B-2=0
(c)A+B+2=0 (dA+B-1=0

(b) Given that,

J',H —sin2xdx = Asinx + Bcosx + C,

where 0< x <

Let
I :j\/coszx + sin®x —2sinx - cosx dx

| = _fwl(cos x — sinx)? dx

. T
{- cos x >sinxwhen0<x< Z}

k3
T




NDA/NA Solved Paper 2021 (Il

I = j(cos x —sin x)dx
I=sinx +cosx+C
=Asinx + Bcosx + C
A=1B=1
LA+B-2=1+1-2=0
Hence, option (b) is correct.
86. What is the order of the differential

equation of all ellipses whose axes
are along the coordinate axes?

(a1 (b) 2
()3 (d) 4
3 (b) Since, the equation of ellipse
x2 y2
2 b7

. There are 2 variable a and b.
.. Order of the differential equation =2
Hence option (d) is correct.

87. What is the degree of the
differential equation of all circles
touching both the coordinate axes
in the first quadrant?

(@ (b) 2
(c)3 (d) 4
) (b) If r be the radius of circle.

Since, the circle touching both the
coordinate axes in the first quadrant.

y

r
\ r
X

~.Centre = (r, ryand radius = r
. Equation of circle
(=Pt (y—rf=r°

¥+ yP-2mr—2yr+r2=0 ()
2x + 2yy' =2r =21y =
M+ y)=x+yy
Xt '
1+y

Putting the value of rin Eq. (i)
+yw) 5+ w)
1+ 1+y

2
LEEW) o
1+y
A+ y P+ A+ YV y?-2x(x + yy)
A+ y)-2yx+y)1+y)
+x+yw)P=0
A+ YV %+ y) -2 - y) (x + ')
A+ y)+(x+yf=0
Hence, the degree of the differential
equation is 2.

x%+ y? - 2x

88. What is the differential equation of
B
y=A--="
x
(@ay, +y,=0
(€)xy, =2y, =0
® (b) Given, y= A —

b) ay, +2y; =0
d)2ay, + y, =0

a\cu/\,\

On differentiating w.r.t‘x’
ay 1 B
2 _o0-Bl-_|==
dx ( xz] x?
xzﬂ =B
dx
On differentiating again w.r.t ‘x".

x2. d* Y & ((2x)=0

dx2 dx
= x(xy, +2y4)=0
= xyo +2y; =0

Hence, option (b) is correct.
89. What is I ln(tan ) )dx equal to?

@0 O ©1 @2

® (a)Let /—jm(tan ) (i)
In (cot n—x J x
2

-]
zln (cot )] (i)
0] (i)

Adding Eg. (i) and Eq.

2 Jf{m) (o)

]EI (tanf cot x}j Tln(1)dx
0 2 0

2/=0
=0
Hence, option (a) is correct.
90. Where does the tangent to the curve
y=e™ at the point (0, 1) meet X -axis?
(@ (1.0) (o) (- 1,10)
© @0 @(-3.9]

3 (b) Givencurve, y =e*
&b _g
dx

(dl] = eo =1
dx at(0, 1)

.. Equation of tangent at (0, 1).
y-1=(2] -0
dx at(0, 1)
y-1=x
Since, (- 1, 0) satisfies above equation.
Hence, option (b) is correct.

x
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91. Consider the following statements
in respect of the function

flx)=x+—
X

1. The local maximum value of
f(x)is less than its local
minimum value.

2. The local maximum value of
f(x)occursat x =1

Which of the above statements

is/are correct?

(@ 1 only (b) 2 only

(c)Both1and 2 (d) Neither 1 nor 2

® (@) Given, f(x) = x +
X
Flx)=1- é and 1(x) = %
For critical points f’(x) = 0
1-1_o
X
x=*1
Atx =1, f(x)=2>0
= f(x)is minimum atx =1
=f(N)=
At x=-1f"(x)=-2<0
= f(x)is maximum atx = — 1
Sf-1)=-2
Hence, statement (1) is correct and (2) is
false.

~.Option (a) is correct.

92. What is the maximum area of a
rectangle that can be inscribed in a
circle of radius 2 units?

(@) 4 sq. units (b) 6 sg. units

(c) 8 sq. units (d) 16 sq. units
(® (c) Letx and y be the length and

breadth of rectangle respectively.

D C
o 2
y
2
A X B
In AABC,
x?+ Y2 =16

= y =416 - x°

. Area of rectangle, A = xy

A=1x416— x?
A _ e+ 5 (ox)
dx 2416 - x2

2 16 -2x°

- \/16—x2

=16—x2—x

\/16 - x?

For maximum A,
dA _
dx




16

_ 2
51622 o o 16-22%=0
|16 — 2
= x2=8 = x=+22

—4x 16— x°—(16 —=2x2)
; (—2x)
d?A 216-«x7
Tdx? 16— «2
— 4x(16—x%)+ x(16 —2x2)
(16—x2)3/2
_ —3x(16-x2)
d?A _ - 3(242)(16-8)
(T] oz (16-8)

(Negative)

y=16—(242)? =242
Area = 22 x 242 = 8sq. units
Hence, A is maximum at x = 2+/2.
d
93. What is jix

2

equal to?
x(x“+1)

(by using partial fraction)
1 _ Ax®+ A+Bx?+ Cx
x(x? + 1) N x(x? + 1)
1=(A+ Bx?+ Cx+A
= A+B=0C=0A=1
B=—A=-1

dx 1 x
RV B |
'[x(x2+1) I[x x2+1de

=lnx —%In(x2+ )+ C

@ Inx)—%ln(x2+ N+ C

(Inx% = In(x® + 1)) +C

2
In 2x +C
x“+ 1

Hence, option (a) is correct.

N N[ N —

94. What is the derivative of ¢ with
respect to e”?
(a)e®” (b)e*
(c)e®’e* (d)ee”®

® (a)lety, =e®" and y, =e*

Olﬁ:eex .ex'%zex
dx dx

= %:ee;ex:eex
ay, e’

. Option (a) is correct.
95. What is the condition that
f(x)= x> + x + kx has no local

extremum?
(a) 4k <1 (b) 3k>1
(c) 3k<1 (d) 3k<1

® (b) Given that, f(x) = x°® + x? + kx
-+ f(x) has no local extremum.
= f'(x)= 0
= 3x2+2x+ k=0
for no extremum, D < 0
= (P -403) (k<0
= 4-12k< 0
3k>1
.. Option (b) is correct.

96. If f(x) = 2%, then what is

J.w f (x)dx equal to?
2 f(x)
(a) 4In2 (b)In4
(©)In5 (d) 8In2
® (d) Given, f(x)=2*
10,
29 g = (inf(a)l? = 2% 9
28 _ [x In2]°
=10In2 -21In2
=8In2

.-.Option (d) is correct.

97. Ifj_(’zf(x) dx = k, then

[° 1 f)dxis

(a) less than k

b) greater than k

C) less than or equal to k

d) greater than or equal to k

(
(
(
0
® (d) Given, j flx)dx = k
-2
0
To find j\f(x)\dx
-2
Letf(x)=x
0 0
dexerZT =-2=kK
LT
Q 0
_Hx‘o’x:—_[xo’x
2, 7,

=—(-2)=22>k
.. Option (d) is correct.
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98. If the function f(x)= x* — kx is
monotonically increasing in the
interval (1, o), then which one of
the following is correct?

(@ k<2 b)2<k<3
(c)3<k<4 (d)k>4

(3 (a) Let the function f(x) = x2 — kx is
monotonically increasing in (1, eo).

= f'(x)=0
= 2x —k>0
=k <2xin(1, ) at lower value
at x =1
k<2

Hence, option (a) is correct.

99. What is the area bounded by
y = [x], where [] is the greatest
integer function, the X-axis and the
lines x =—15and x =—1.87
(@) 0.3 sq. unit (b) 0.4 sq. unit
(c) 0.6 sq. unit (d) 0.8 sg. unit

® (c) Given, y = [x]

\4
-18-15
*—0
—2 —1 : :
: ; T2 X
—1
)

-1.5 -15
Area = j[x]dx = j(— 2)dx
-1.8 -18
=-2(x) |3
=—2(-15+1.8)=-06
Area = 0.6 sq. unit
Hence, option (c) is correct.

100. The tangent to the curve x* = y at
(1, 1) makes an angle 6 the with the
positive direction of X-axis. Which
one of the following is correct?

b b1 b3
(@<= (b)) =<0<=
6 6 4
©)F<o< T ) Eco< ™
4 3 3 2
® (d) Given, curve y = x>
%:235
dx
ﬂ =2x1=2
dxat(m)
= tan® =2

tan%:\/ﬁz 1.732andtang:oo

£<9<£
2

3
Hence, option (d) is correct.
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101. Consider the following relations for (@) 2 ) 2 Which of the above statements
two events E and F. 15 ? is/are correct?
1. (ENF)> P(E) + P(F) -1 (©) 3 @ 7 (@) éom | (S) ’2\lo.nr|]y 1
2. P(EUF)=P(E)+ P(F)+ P(ENF) ; s (¢)Both 1and 2 (d) Neither 1 nor 2
3. P(E U F)< P(E) + P(F) (d) Given, P(A) = > P(B) = 7 PC)=p ® (c) Two regression lines are

Which of the above relations is/are
correct?

- Probability that the problem can not be
solved = P(A)-P(B)-P(C)

3x —4y+8=04x-3y-1=0
for finding the regression line of y on x

(@) 1 only (b) 3 only 1 3 3x—4y+8=0
(c)1and3only (d)1,2and 3 =(1—§)(1—Z)(1—P) 4y =3x + 8
® (c) Let £ and F be two events. 11 y :(§)x o 0
Then, P(EU F) = P(E) + P(F) - P(E A F) =5x,0-p 4
(i) 1-p and the regression line of x on y:
or P(E U F)< P(E) + P(F) T s 4x -3y—-1=0
P(E U F)<T . Probability that the problem can be 4x =3y +1
~PENF)2-1 solved x=3y4] (i
= P(E)+ P(F)-P(E U F)= P(E)+ P(F)-1 =1 - Probability that the problem cannot 4 4
= P(ENF)= PE)+ P(F) -1 be solved Hence, option (c) is correct.
Hence, option (c) is correct. 2 _4_0-p 107. Consider the following statements.
102. If P(A / B)< P(A), then which one 1 _35 29 8 1. The coefficient of correlations
of the following is correct? B T3 ris 3
(@) P(B| A)< P(B) (b) P(B| A)> P(B) 1-p 3
(c) PB] A)=P(B) (d)PB| A)>P(A) 8 32 2. The means of x and y are 3 and 4
@ (a) If P(é) < P(A) 1 pe 3 reSpeCtiVely.
B p= 2 Which of the above statements
A\ _P(ANB) 1 is/are correct?
P(g) = pE A P=r (a) 1 only (b) 2 only
P(A N B) <P(B) Hence, option (d) is correct. © Béth 1and 2 ‘ (d‘) Neither 1 nor 2
P(A) . In a cricket match a batsman hits a ® (@) Since, regression ine of y on x
= P(E) < P(B) six 8 times out of 60 balls he plays. = y= %x +2
A What is the probability that on a 3
Hence, option (a) is correct. ball played he does not hit a six? by = 2
103. When the measure of central @2 - ©2 @23 and regression line of x on y
B . 3 15 15 15 3 1
tendency is available in the form of = x="y+ o
mean, which one of the following is (d) Since, the batsman hits a six 8 times 4 4
the most reliable and accurate out of 60 balls. b, = 3
The batsman could not hit sixes in (60-8) y 4

measure of variability?
(a) Range

(b) Mean deviation

(c) Standard deviation
(d) Quartile deviation

) (c) When the measure of central

tendency is available in the form of mean
then, we know that Standard Deviation is
the most reliable and accurate measure

balls.
.. Probability that on a ball played he

does not hit six = -
60

_18
15
Hence, option (d) is correct.

.. Coefficient of correlations

r=.lby xby, = %x%
=3
4

Means of x and y are nothing but the
solution of regression lines

3x —4y+8=0

r

of variabilty. Directions (Q. Nos. 106 and 107)

Hence, option (c) is correct. Consider the following for the questions and 4x-3y-1=0 .
o that follow. 3x —4y=-8 ()
104. A problem is given to three Two regression lines are given as dx - 3y =1 (i)

students A, B and C, whose

3x-4y+8=0and4x-3y-1=0
probabilities of solving the problem

106. Consider the following statements.

Eq. () x 4—Eq. (i) x 3
12x —16y = - 32

. 13
independently are 22 and p, L. The regression line of y on x is 12x -9y =3
ively. If the probability th A V==y=0
respectively. teproaut};gt at y—4 dx =14 3x5
the problem can be solved is 39’ 2. The regression line of x on y is x=4
3 1 .. Stat t(2)i .
then what is the value of p ? xX=—y+— arement @s wrong
4 4 Hence, option (a) is correct.
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Directions (Q. Nos. 108 and 109)
Consider the following for the questions
that follow.

The marks obtained by 60 students in a
certain subject out of 75 are given below.

Marks Number of students
15-20 4
20-25 5
25-30 11
30-35 6
35-40 5
40-45 8
45-50 9
50-55 6
55-60 4
60-65 2
108. What is the median?
(a) 35 (b) 38
(c) 39 (d) 40
® (©
Marks  Frequency Cumulative
frequency
15-20 4 4
20-25 5 9
25-30 iR 20
30-35 6 26 = Cf
35-40 5 31
40-45 8 39
45-50 9 48
50-55 6 54
55-60 4 58
60-65 2 60
N= 60
g = 30 = model class will be 35— 40.
- lower limit (/) = 35
h=40-35=5
N_cr
Median =/+ 2 x h
=35+ 30;26><5=39
Hence, option (C) is correct.
109. What is the mode?
(a) 27.27 (b) 27.73
(c) 27.93 (d) 28.27
Marks Frequency
15-20 4
20-25 5 f,
25-30 11—
30-35 6—f,
35-40 5

Marks Frequency
40-45 8
45-50 9
50-55 6
55-60 4
60-65 2
() (b) Highest frequency is given for class

25-30.

. Model class will be 25-30.
[=25h=5
fi=11,f=5fL=6

- Mode =/ + _hoh X h

2 —fy =1
—05 4 11-5
22-5-6
=25+E><5:275+ 30
11 11
=27.73

Hence, option (b) is correct.

110. What is the mean of natural
numbers contained in the interval
[15, 64]?
(a) 36.8 (b) 38.3
(c) 39.5 (d) 40.3

() (c) Mean of natural numbers contained
in [15, 64].
15+ 16+ 17+ ...+ 64

N 50

64 14

Zn - Zr

n=1 r=1

50
64x65 14x15
-2 2
50

2080 - 105 _
= = =

Hence, option (c) is correct.

39.5

111. For the set of numbers
X, %, X + 2, x +3, x + 10 where x is a
natural number, which of the
following is/are correct?
1. Mean > Mode
2. Median> Mean
Select the correct answer using the
code given below.
(@) 1 only

b) 2 only

c) Both 1 and 2

d) Neither 1 nor 2

() (a)Givendatax,x,x +2,x + 3,x + 10

(
(
(

where x € N.
xX+x+x+2+x+3+x+10
.Mean =
5
_ 5x+15:x+ 3
5

- Mode = x
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. 5+ 1 o rd
Median = e term = 3™ term
=x+2
..Mean > Mode and Median < Mean
Hence, correct option is (a).

112. The mean of 10 observations is 5.5.
If each observation is multiplied by
4 and subtracted from 44, then what
is the new mean?
(a) 20 (b) 22
(c) 34 (d) 44

(3 (b) Given that, the mean of 10

observation is 5.5.

X+ Ko+ .+ Xy

Mean =
10
552 X1t Xt .t Xy
10
10
Y x; =55

Also, given that new observations are

obtained by multiplying by 4 and

subtracting from 44.

Hence, new mean= 44 — 4 x 55
=44 -22 =22

Hence, correct option is (b).

113. If g is the geometric mean of 2, 4, 8,
16, 32, 64, 128, 256, 512, 1024, then
which one of the following is

correct?
(@8<g<16 (b)y16 <g < 32
()32 <g<64 (d)yg>64

® (c) Given that, geometric mean of
2,4,8,16, 32,64, 126, 256, 512, 1024 is

v/2><4><8x16><32x64

X 128 x 256 x 512 x 1024
1

(21 +2+3+... +10)10

1 "

g=0%0 = g=@)2
25<g<2% = 32<g<64
Hence, option (c) is correct.

114. If the harmonic mean of 60 and x is
48, then what is the value of x?

(@) 32 (b) 36
(c) 40 (d) 44
(3 (c) Given, harmonic mean of 60 and x is

48.

H = 2ab

a+b
48 = 2 x 60 x x
60 + x
2880 + 48x = 120x
72x =2880
x =40

Hence, option (c) is correct.
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115.

®

116.

117.

What is the mean deviation of first

10 even natural numbers?

(@5 (b) 5.5

(c) 10 (d) 10.5

(@) Mean deviation of first 10 even

natural numbers

24+44+6+..20
10

_2(10x 11)

20

Since, mean (x) =

=11

..Mean deviation
[2 =11+ |4-11]+|6-11]

_ + ...+ ]20-11|
10
_9+7+5+3+1+1+3+5+7+9
10

=5
Hence, option (a) is correct.

10 10
If ) x; =110and Y x7 = 1540,
i=1 i=1
then what is the variance?
(a) 22 (b) 33
(c) 44 (d) 55
(b) Given, Zx =110
i=1
10
and Zx =1540
i=1
2 2
Variance = & - (&J
n n
_ 1540 _ (@)2
10 10
=154 - 121
=33

Hence, option (b) is correct.

3-digit numbers are formed using
the digits 1, 3, 7 without repetition
of digits. A number is randomly
selected. What is the probability
that the number is divisible by 3?

a)0 b) —
(@) 1 (0) ?
C) — d) —
(©) 2 (©) 5
(a) Let 3-digit numbers using the digits

without repetition 1, 3, 7 are 31.

118.

119.

Since, the sum of the digits

=1+3+7=11
which is not divisible by 3.
P (number of divisible by 3) = 2
-0

Hence, option (a) is correct.
What is the probability that the
roots of the equation x* + x +n =0

are real, wheren € N and n < 4?
1

(@) (1) (o) %
© 3 (d) 5

(@) Given, equation x° + x + n = 0,
where ne N,n< 4

ne{l,2, 3}
Since, above equation is quadratic.
So, for each value of n, we have two
roots.
.. Total number of roots = 6
Whenn =1

x>+ x+1=0

1z f1-4 —1+.3i
2

2

whenn =2,
¥ +x+2=0

N x:—1i«1—8:
2
andn=3x+x+3=0
—+ 1
2

There are no real roots.

— 1+ 70
2

= x =

=P (roots are real) = % =0

Hence, option (a) is correct.

If A and B are two events such that
7 3

P(not A)=—, P(not B) = — and
10 10

P(A|B)= 14, then what is P(B| A)
equ1a11 to? .
( )114 (b) 11*4
©1 @)

19

® (d) Given, P(not A)— - PlnotB) = %

1 )=%
-5

P(not A) =

Hence, option (d) is correct.

120. Seven white balls and three black

balls are randomly placed in a row.
What is the probability that no two
black balls are placed adjacently?

7 8
(a)ﬁ (b)E
(c )15 (d)%

() (a) There are 10 balls among which 7
are white and 3 are black.

~.Number of ways to arrange 10 balls
=10!

If we put the balls in such a way that no

two black balls are placed adjacently.

~.Number of arrangements = 7! x °p,

_ 7!x 8!
5% 10!
_ 6x7 _7
T9x10 15

Hence, option (a) is correct.
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. e smallest positive integer n for . 1s the value of the determinant and we know that
1. Th llest positive integer n f 3. If A is the value of the d i d we k h
which a b ¢ "Co+ "C;+"Ch+..+ C,=2"
1—i n® a, b, c, 2"Ci+ Cot+ ..+ C=2"-"C,
1+ - a; by cs =2" -1
where i = /-1, is then what is the value of the Hence, option (b) is correct.
(8) 2 (b) 4 ©) 6 @8 following determinant? B.Ifa+bh+c=4and
o n? pa b qc ab + bc + ca =0, then what is the
® (a) (1 " /.) =1 where/ = /-1 pa, b, qc, value of the following
i ?
P pa, by qc, determinant?
1= 1= a b c
X =1 (p#00r1,q#0or1) b
) () pA (b) gA ©
1+/2_2,'n ©((p+qg)a (d) pga c a b
oz | 7] a b ¢ @32  (0)-64 (c)—128 (d)64
, ® (d)Given, |a, b, C,|=A ® (b) Let
(1—1—2/] i a; by ¢y a b c
1+1 pa, b, qc, A=|b c a
- (- ,‘)ng =(=i) pa, b, qc, c a b
= n? = Pas by qcq a+b+c b c
neo a; by ¢ =la+b+c c a
Hence, option (a) is correct. =pg 22 Cz atb+c a b
a4z D3 C3
2. The value of x, satisfying the 1(b32)C1C—> Ci+Cot Gy
equation log, . sin x = 1, where = PaA
T Hence, option (d) is correct. =@+b+c)|1 c a
0<x<—,1is 1 a b
2 4.1fc,,C,C,,..C, are the
@~ R X @™ coefficients in the expansion of (To take common a + b + ¢ fromCy)
12 3 4 6 (1+ x)", then what is the value of 0 b-c c-a
® (6)10Gz0s csinx = 1, where 0< x< 7 Ci+CytCytotC,2 =@+b+c) ? c-a a;b
a
L L (@2" (b)2" - 1
= (CoSX) =sinXx =Cosx =sinx 27" @2 -2 (by Ry = Ry — Roy R — Ry — Ry)
=tanx=1=tanx=tann/4 =@+b+c)[b-c)a-b)-( -aj?

® (b)(+ x"="Cy+ "Cix+ "C,

=>Xx=mn/4 5
X+ ...+ CX"

, , =(@+b+c)@ —b’>—ca+ bc
Hence, option (c) is correct.

—c?-a°+ 2ca)
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6.

®

7.

®

=—(@+b+c)@+b’+c?—ab-bc-ca)
=—(@a+b+c)l@@a+b+c)>-3(@b+ bc + ca)l
=—(4)[16 - 0] = — 64.

The number of integer values of k, for which the equation
2sin x = 2k + 1 has a solution, is
(a) zero (b) one
(c) two (d) four
(c) Given,
2sinx =2k + 1
—-1<sinx<1 = -2<2sinx<2
-2 -1<2sinx—-1<2 -1
- 3<2k<
_—SSkSl:—1-5Sk£0~5
2 2
~.Integer values of k = - 1,0

Hence, option (c) is correct.

If a;, ay, as, ..., ay are in GP, then what is the value of the
following determinant?

Inag;, Ina, Ina,
Ina, Ina; Inag
Ina; Ina; Ina,
@~o (0) 1
(€2 (d) 4
(a) Let first term and common ratio of GP are a and r respectively.
loga, loga, logas loga logar logar®
loga, logas logag | =|logar® logar® logar®
loga, logag logag logar® logar’ logar®
loga loga+logr loga+2logr
=|loga + 3log r loga+ 4logr loga+ 5logr
loga + 6log r loga+ 7logr loga+ 8logr
["log mn=log m + log nj
loga logr logr
=|loga+ 3logr logr logr
loga + 6logr logr logr
(byC, > C,—CyandCy— C3—-Cy)
0 [:C2=Cyl
If the roots of the quadratic equation x* + 2x + k = 0 are
real, then
(@ k<0 (b)k< 0
(€ k<1 d k<1
(d) Given quadratic equation,
X+2x+ k=0 )

Since, roots are real
D>0 =b?—-4ac>0

@P -4 (K20 =424k =

Hence, option (d) is correct.

=
k<1

If n = 100!, then what is the value of the following?
1 1 1
+ + ot
log,n logsn log,n logpo 1

(@0 (0) 1

21

NN/ P N

log,n  logzn [elelrydl
=log,2 + log, 3 + log, 4 + ...+ log, 100
=log,@-3-4-5...100)

=10g;oo (1001)

=1

[-n=100!]
[log = 1)
Hence, option (b) is correct.

10.1fz=1+ i, where i = \/TI, then what is the modulus of

11

12

®

13

z+z?
z
(@)1 (b) 2 (©3 (d) 4
® (b)z=1+ i, wherei = -1
742 :‘(1+/>+—2, H(um 2_,0-0)
z (T+1) aA+i) (-1
= (1+i)+¥ =[1+i+1-i|=|2|=2

Hence, option (b) is correct.

If A and B are two matrices such that AB is of order n X n,
then which one of the following is correct?

(a) A and B should be square matrices of same order.

(b) Either A or B should be a square matrix.

(c) Both A and B should be of same order.

(d) Orders of A and B need not be the same.

(d) Given that, order of matrix AB=nxn

If we take A, and B, , ,, then AB will be of ordern x n.
So, orders of A and B need not be the same, is correct.

Hence, option (d) is correct.

How many matrices of different orders are possible with
elements comprising all prime numbers less than 30?

(@2 (b) 3 (c) 4 (d)6
(c) - Prime numbers less than 30 = {2, 3,5, 7, 11, 13, 17, 19, 23,
29}

= Number of elements = 10

.. Possible order of matrices with
10 elements=10x1,1x 10,2 x 5,5 x 2

.. Nubmer of matrices of different order = 4
Hence, option (c) is correct.

P q
ros
where p, q,r and s are any four different prime numbers
less than 20. What is the maximum value of the
determinant?

Let, A =

(@) 215 (b) 311

(c) 317 (d) 323

(c) A= ‘p q , prime numbers less than 20
r

={2,3,5,7,11,13,17,19} = A= ps - rq
For maximum values of A, pand s must be maximum and r andq
must be minimum.
Then, p=17,s=19,r=2,9 =3
A=17x19-2x3
=323 -6=2317
Hence, option (c) is correct.
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14. If A and B are square matrices of order 2 such that

det(AB) = det(BA), then which one of the following is
correct?

(@) A must be a unit matrix

(b) B must be a unit matrix

(c) Both A and B must be unit matrices

(d) A and B need not be unit matrices

® (d) A, ,and B, , are two matrices

and| AB| =| BA|=| A|| B| =| B|| Al
2], -2 1]
= B =

3 4]~ |82 -1/2]
Hence, we can say A and B need not be the unit matrices.
Hence, option (d) is correct.

Let A then,| AB| =| BA|

15. What is cot2x cot4x — cot4x cot6x — cot6x cot2x equal to?

(@) -1 (0) 0 ©1 (d2

® (c)-cotbx =cot@x + 4x)

cot2x-cot4x —1 [ _cot Acot B-1]

cotbx = ~cot (A+ B)=
cot2x + cot4x L cot A+ cot B J

=cot6x-cot2x + cot6x-cot4x=cot2x-cotdx — 1
s cot2x-cot4dx — cot4dx-cot6x— cotbx-cot2x =1
Hence, option (c) is correct.

3
16. Iftanx = — " and x is in the second quadrant, then what

is the value of sin x - cos x?

6 12 6 12
a) — b) = c)— — d) - =
()25 ()25 © 25 @ 25

3 (d) Given,
tanx = _73 and x is in the 2nd quadrant.
Let perpendicular be 3k and base be 4k, then
Hypotenuse = +/(3k)? + (4k)? = 5k
. 3 -4
sinx = =andcosx = —
5 5

. 3 (— 4) -12

~ssinx-cosx==x|—|=—
5 5 25
Hence, option (d) is correct.
17. What is the value of the following?
7 51
cosec | — [sec| —
6 3

4 4
(@~ (b) 4 (c)-4 d-—=

3 73

n Sm)_ LA _n
® (c)cosec(?}sec(?)fcosec(n + 6) sec(2n 3)

=—cosect.secF=—2x2=-14
6 3

Hence, option (c) is correct.

18. If the determinant

x 1 3
0 0 1/=0
1 x 4

then what is x equal to?

(@—2or2 (b)—3or3 (c)=1or1 (d)3or4

NDA/NA Solved Paper 2021 (I)

x 1 3
® (c) Given, 00 1|=0 ()
1 x 4
1P -N=0=x"-1=0= x*=1
= x=+1=1-x*=0
X% =1
XxX=+1-1

19

20

® (a)f(x)=

Hence, option (c) is correct.

What is the value of the following?
tan31°tan33°tan35°...tan57° tan59°
(a) -1 (b) 0 (€)1
(c) tan31°tan33°tan35° ...tan57° tan 59°
= tan31°tan33°tan35° ... x tan 45° x ...tan(90° — 33°)

-tan(90° — 31°)
= tan31°-tan33°-tan35°...cot 35°-cot 33°-cot 31°
= (tan31°-cot 31°)- (tan33°-cot 33°) -(tan35°-cot 35°) ...
=111..=1
Hence, option (c) is correct.

(d) 2

1 X x+1
x(x-1) x(x+1)

3x(x-1) 2(x-1)(x-2) x(x+1)(x-1)
then what isf(— 1) + f(0) + f(1) equal to?

(@0 (0) 1
(c) 100 (d) — 100
X+ 1
X(x+ 1)
Xx+ 1) (x-1)

2x

If f(x) =

1 X
2x X(x—=1)
3x(x-1) 2(x-1)(x-2)
1T -10
-2 2 0|=0 = f0)=
6 12 0
2

f(—1) = =0

o o =
~ O O
o o =

11
fM=]2 0 2|=0
00

2
0
~f=1)+f0)+ f()=0+0+0=0
Hence, option (a) is correct.

L - T
21. The equationsin ™' x — cos ' x = . has

(a) no solution
(c) two solutions

(b) unique solution
(d) infinite number of solutions

® ©) -.-sin”x—cos”x:% 0
and we know that sin™ ' x + cos™ ' x = g (i)
Adding Egs. (i) and (i), we get

23in"x:%+ T osinx= 28
.1 T
= sinT'x=2
3
X = sinﬁ = ﬁ
3 2

Hence, the given equation has a unique solution.
Hence, option (b) is correct.
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22, What is the value of the following?
(sin24° + co0s66°) (sin24° — cos66°)
@-1 (0 (€)1 d2

() (b) (sin24° + cos 66°)(sin24° — cos 66°)
= (sin24° + cos 66°)
{sin(90° — 66°) — cos 66°}
[-sin(90° — 6) = cos6]
= (SiN24° + cos 66°) (cos 66° — cos 66°)
= (sin24° + cos 66°)(0)= 0
Hence, option (b) is correct.

23. A chord subtends an angle 120° at
the centre of a unit circle. What is

the length of the chord?
(a) 2 — 1units (b) +/3 — 1units
(c) 2 units (d) +/3 units

() (d) Given, radius of the circle = 1unit

—

ZAOB = 120°
By using cosine rule,
cos120° = OA® + 08” - AB® ()
2-0A-0B
Let AB = x unit, OA = 1unit, OB = 1unit
From Eq. (i),
-1 _1+1=-x°
2 21
= x?=3 = x=+/3uni
Hence, option (d) is correct.

24. What is (1 + cot® — cosecO)
(1+ tan® + secO) equal to?
(@1 (b) 2 (€3 (d) 4
(> (b) (1+ cotd — cosec 0)

(1+ tan® + sech)

cos6 1 sin® 1
=1+ = || 1+ —+ ——
sin®  sin® cos6 coso

_ (sin6+ 0039—1) (sine+ cos0 + 1)
sin® cos6

A B

=-1=2-x

(sin® + cosB)? — 12
sinB-coso

_ sin0 + cos®0 + 2sinBCos 6 — 1
N sinBcoso

1+ 2sin®-cos® -1 _
B sin®-coso N
Hence, option (b) is correct.

) 2
1+ tan 9_ 1— tan®
1+ cot’0 1— cotB

2

25. What is

equal to?

(@o (b) 1
(c)2tan® (d)2cot6
2
1+ tan®e (11— tand
a p—
® ()1+Cot26 [1—cot6J

2
_1+ tan®e _r1—tan9]

14 ] L1—LJ
tan®e tan®

2
2
_ tan26[1 + tan e]_ (taneﬂ - tane)J

tan®0 + 1 tan® — 1
=tan’ — tan’0 = 0
Hence, option (a) is correct.

26. What is the interior angle of a
regular octagon of side length 2 cm?

b 3n 3n 3n

= o) Jutind = d) ==

(@) 5 (b) n (© 5 (d 5

() (b) Given, length of side of regular
octagon =2 cm
-~ Sum of interior angles of octagon
=(8-2)x180°= 6 x 180°
[- sum of interior angles of polygon
=(n-2)x180°
6 x 180°
8
= 1350 = 3%
4

. Interior angle =

Hence, option (b) is correct.
27. 1f 7sin0 + 24 cosO = 25, then what is
the value of (sin6 + cos0)?

(@) 1 025 8 @3

25 5 25
() (d) Given, 7sin® + 24c0s6 = 25

Since, we know that if
asin® + bcos6 =c

then bsin® — acos = 4/a® + b2 —c?

7sin® + 24cosH = 25 ()
+.248iN0 — 7cos0 = |72 + 24% - 257
24sin® — 7cosO = 0 .. (i)

Eq. (i) x 7 + Eq. (i) x 24
49sin6 + 168cos6 = 175
576sin6 — 168cos = 0

625sin0 = 175
sinG = E = l
625 25
2
s.cosf = [1- e :%
25 25
».SinB + coso = e + Zi: 31
25 25 25

Hence, option (d) is correct.

28. A ladder 6 m long reaches a point
6 m below the top of a vertical
flagstaff. From the foot of the

23

ladder, the elevation of the top of

the flagstaff is 75°. What is the

height of the flagstaff ?

(@ 12m (b)9m

) (6+ +/3)m (d) (6 + 3J3)m
(® (d) Let AC be a vertical flagstaff.

. CD=6m, BD=6m

ZCBD =75°

‘=

6m 15°

6m

75°
[1 60°
A B
Let AD = h meter
In AABC

90 + 75+ £C =180° [ sum of interior
angle of triangle is 180°]

£C =15°
In ABCD,
BD =CD = #BCD = £CBD = 15°
». ZABD = 75° — 15° = 60°
In AABD, sin60° = n = ﬁ =h
6 2 6
h=3J/3m
~.Height of the flagstaff = (h + 6)m
=33+ 6)m
Hence, option (d) is correct.

29. The shadow of a tower is found to
be x metre longer, when the angle
of elevation of the sun changes
from 60° to 45°. If the height of the
tower is 5(3 + \@) m, then what is x

equal to?
(@ 8m (b) 10m
(c)12m (d)15m

(3 (b) Inthe given diagram,
AB represents the position of tower,
where h = 5(3 + +/3)m

g
)
+
[s2)
©
45° 60°
D < C v B
CD=xm
In AABC,
tan60° = S8+ V3) 3) =43 = 8+ V3) 3)
BC BC
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BC =53 + )m

In AABD,
tan45° = M
BD
= 1= M
BD

BD =53+ +3)m
Since, x=BD - BC
Xx=5B+/3)- 513+ 1)
x=538++3-+3-1)
x=10m
Hence, option (b) is correct.

30. If3cos0 = 4sin®, then what is the
value of tan(45° + 0)?

(@) 10 (b) 7
7 7
c) — d) -
( )2 ( )4
() (b) If 3cos = 4sind
= g = ﬂ = tanf = §
4  cos6 4

tan45° + tan®

~tan(45° + )= ——— ——
1 - tan45°-tan®

Hence, option (b) is correct.
31.tan 'x + cotlx = g holds, when
a)xe R

b)xeR - (-1 1)only

c)x e R —{0}only
(d)yxeR-[-11only

3 (a) Since, tan™ ' x + cot ™' x =

(
(
(

I
2
forall xe R.

Hence, option (a) is correct.

32. Iftan A = l, then what is cos2A

equal to?
24 18 12
b) = — d) —
@ 25 ® 25 © 25 o 25

3 (a)tanA :;

1—tan®A _1-(1/7)

.. COS2A = =
1+ tan®A 1+ (1/7)°
_ 49 —1 =i8
49+1 50
cosZA:Q—4
25

Hence, option (a) is correct.

33. The sides of a triangle are m, n and

Jm? +n? + mn . What is the sum

of the acute angles of the triangle?
(d) 90°

(@) 45°  (b)60°  (c) 75°

® (b)Let AB=m, AC =n

BC =m?+ n®>+ mn

A

B Nm2+n?+mn c
By using cosine rule,
AB? + AC? - BC?
2AB-AC
m?+n®-m?-n?—-mn

COSA =

=COSA =

2mn

=cos A =_71 = A=120°

S4B+ £ZC =180 - ZA
[ sum of interior angle is 180°]
=180° - 120°
4B+ £C = 60°
Hence, option (b) is correct.

34. What is the area of the triangle

ABC with sides a = 10cm, ¢ = 4cm
and angle B = 30°?

(a) 16cm? (b) 12cm?

(c) 10cm? (d) 8cm?

3 (c) Given,a=10cm

c=4cm
/B = 30°

VAN

30°

B a c

-+ Area of triangle = % acsin(«B)

:1><10><4><sir130"=1><4O><l
2 2 2

=10sgcm
Hence, option (c) is correct.

Consider the following statements

1. A={1,3,5}and B={2, 4,7} are
equivalent sets.

2. A={1,59 and B={1,5,5,9,9}
are equal sets

Which of the above statements

is/are correct?

(a) 1 only

(c) Both 1 and 2

(b) 2 only
(d) Neither 1 nor 2
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37.

38.

(c) A={1,3 5tandB =12, 4,7}
Since, number of elements are same in
both the sets.

= A and B are equivalent sets.
fA={159},B={15509 9}

Which is nothing but B = {1, 5, 9}
Since, elements are same in Aand B
= A and B are equal sets

Hence, option (c) is correct.

Consider the following statements

1. The null set is a subset of every
set.

2. Every set is a subset of itself.

3. If a set has 10 elements, then its
power set will have 1024
elements.

Which of the above statements are

correct?

(@) 1 and 2 only (b) 2 and 3 only

(c) 1 and 3 only (d)1,2and 3

(d) Since we know that null set is a

subset of every set and every set is a

subset of itself.

If n(A)=10

~n(P(A)) =2'° = 1024

. all the given statements are true.
Hence, option (d) is correct.

Let R be a relation defined as xRy if
and only if 2x + 3y = 20, where
x,y € N. How many elements of
the form (x, y) are there in R ?
@2 () 3
(c) 4 (d)6
(b) xRy & 2x + 3y =20
where, x, ye N
_20-2x
I
All ordered pair which satisfies the given
relations are (1, 6), (4, 4), (7, 2).
R={(16).(44).(7.2)}
n(R)=3
Hence, option (b) is correct.

Consider the following statements

1. A function f :Z — Z, defined by
f(x)=x +1,is one-one as well
as onto.

2. A function f : N— N, defined by
f(x) = x + 1, is one-one but not
onto.

Which of the above statement(s)

is/are correct?

(a) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2
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f7L—z

f(x)=x+1
Let  f(x;) = f(x5)
= 5 +1=x+1
= X = Xp
= fis one-one inZ.
and every element of co-domain has its
pre-image in domain.
= fis onto.
Statement Il

f:N—> N

f(x)=x+1
Let  f(x;) = f(x5)

X+ 1=x,+1
= X = Xp
= fis one-onein N.
But there is no element in N such that
f(x)=1

Hence, f is not onto on N.
Given statements are correct.
Hence, option (c) is correct.

Consider the following in respect of
a complex number z.

L(z")=(2)"

1

2. 227" = |2

Which of the above is/are correct?
(a) 1 only (b) 2 only
(c)Both1and2  (d) Neither 1 nor 2

® (a)letz=x+iy

Z=x-1ly
@z = 1 x+dy
x=1ly X+ y?
Nso,z ' == X=¥
’ x+iy X2+ y?
(z7)= X+ _ 51
X2+ P

.. Statement 1 is correct.

| z[=\x®+ ¥

= |z]P=x+ )
But zz~'=(x+iy) (Z_Iyl
X+ y
2 2
=X Y qgz)?

X2+ y?
.. Statement 2 is wrong.
Hence, option (a) is correct.

40. Consider the following statements

in respect of an arbitrary complex

number z.

1. The difference of z and its
conjugate is an imaginary
number.

®
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2. The sum of z and its conjugate is
a real number.

Which of the above statement(s)

is/are correct?

(a) 1 only (b) 2 only
(c) Both1and2  (d) Neither 1 nor 2
(c) Let Z=X+1ly

zZ=x-1ly

nZ—Z=X+Ily— X+ iy =_2iywhichis
an imaginary number.

= Statement-1 is correct.

Also, z+ z= X+ iy + x — iy = 2xwhich
is real.

= Statement-2 is correct.

Hence, option (c) is correct.

What is the modulus of the complex

number i*" *1(—i)?" !, where n e N

and i = /-1?

(@) -1 (b) 1 ©~2 (d)2
(b) Letz=i% (= Y~ whereneN
= (Y'0) (=17 (=i)

= @20
—i
= ("M==
=—1=-1+0i
|z| =1
Hence, option (b) is correct.
If o and B are the roots of the
equation 4x° + 2x — 1 =0, then
which one of the following is

correct?
(@) B =—20% - 20 (b)B =40.® - 30,

©B=0?-30 (d)p=—20°+ 20
(a) Given quadratic equation
4x2 +2x-1=0 ()

If o, B are the roots of Eq. (i), then these
value will satisfy the given equation.

40° +200-1=0 )

and 482 +2B-1=0 .. (iiiy
From Eq. (i),
Sum of roots = —2
4
-1
a+pf=—
p 2
-1
=— -0
2

On putting the value of B in Eq. (iii),
2

-1

4" —o| +28-1=0

(7o) v

4(%+a2+oc)—1:—2[5

1+ 40 + 4o, —1=—2B

25

2
- Bz4(0( + o)
-2
B =-20°-2a

Hence, option (a) is correct.

43. If one root of 5x% + 26x + k =0/is

reciprocal of the other, then what is
the value of k?

(@2 (b) 3 (c)5 (d)8
() (c) Given quadratic equation
5x° + 26x+ k=0 ()

Leto and B be the roots.
According to question, B = 1
o

- Product of roots = 5

e
=
Il

4
Il

g alx oalx

=

Q

> Q=
o>

=
Hence, option

C) is correct.

44, In how many ways can a team of

5 players be selected from 8 players
so as not to include a particular

player?
(@) 42 (b) 35
(c) 21 (d) 20

() (c) Given that there are 8 players among

which one particular player is there.
Hence, number of ways to select 5
players = ¢-'C,

7 7x6

= 5=

Hence, option (c) is correct.

45. What is the coefficient of the

middle term in the expansion of
(1+4x +4x*)°?

(a) 8064
(c) 2016

(b) 4032
(d) 1008

® (a) (1+ 4x + 4x3)P

={(1+2x7%)°=(1+2x"°

.. Total number of term in the expansion
of(1+2x)'° =10+ 1= 11

11+1

- Middle term = ( )th term

= 6thterm
To=Tsu = 'Cs @x)°
=1C, x25x x°
. Coefficient of middle term = °C; -2°
- 11O><X29><><38><><47 ><X56 %27 = 8064

Hence, option (a) is correct.
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46. What is

C(n,1)+ C(n,2) +... + C(n, n) equal

to?

@2+22+2%+ 42"

O)1+2+2%2+2%+ . +2"

C1+2+22+2%4+ 4271

(d2+22+2%4 4271

® (c)Cn )+ C(n2)+ ...+ C(n,n)

="C;+"C,+ Cy+ ...+ C,
{"Co+ Ci+ "Co+ ...+ "C,=2"}

=2" - "Cy=2" -1

Now, we shall solve the option to check

whether sum is2” — 1or not.

Let’s take
S=1+2+22+2%+ ...+ 2" "which
forms a GP.
wherea =1
r:g:2>1
1
I7_
S=a(r 1)
r—1
I7_
S -1 2" -1

Hence,2" -1="C; + "C, + ...+ "C,
. Option (c) is correct.

47. What is the sum of the coefficients
of first and last terms in the
expansion of (1 + x)*", where nis a

natural number?

(@1 (b) 2
(c)n (d)2n

(® (b) Expand (1 + x)* by using binomial
expansion

=2Cox% + 2Cix" + Z1C,x°
o+ T,
. The coefficient of first and last term of
the expansion
— 2rrco + 2/7C2n
=1+1=2
Hence, option (b) is correct.

48. If the first term of an AP is 2 and
the sum of the first five terms is
equal to one-fourth of the sum of
the next five terms, then what is the
sum of the first ten terms?

(@) - 500 (b) - 250
(c) 500 (d) 250
() (b) Given, first term of an AP (a) = 2

1
anda1+32+aa+a4+a5=2

(@g + a; + ag + ag + ayg), Where
a,=a+ (n-1d

49.

50.

51

| o

="[2a + (5-1)d]

b\—‘l\)

x g Rag + (5 - 1)d]

[ sum of n terms of AP,
S, = g[za +(n—1Na]

42 x2 + 4d)=2ag + 4d

16 + 16d =2a4 + 4d

16+ 16d =2(a + 5d) + 4d

16 + 16d =2a + 14d

16+ 16d =2 x2 + 14d
2d=-12 =d=-6

Sy = 1?0[2a + (10 - 10]

=52 x2 + 9(— 6)]= 5[4 — 54]
Sip=-250
Hence, option (b) is correct.

Consider the following statements

1. If each term of a GP is multiplied
by same non-zero number, then
the resulting sequence is also a
GP.

2. If each term of a GP is divided by
same non-zero number, then the
resulting sequence is also a GP.

Which of the above statements

is/are correct?

(a) 1 only (b) 2 only

(c)Both1and2  (d) Neither 1 nor 2

(c) Let us take a GP.

a,ar,ar’, ...isin GP.

= ak, akr, akr?, ... will also be in GP
where, k is non-zero number.

| —

lfk=— m=0
m
a a_ a . .
=2 %5 22 willalso be in GP.
mm’'m

Hence, both statements are correct.

How many 5-digit prime numbers
can be formed using the digits 1, 2,
3, 4, 5 if the repetition of digits is
not allowed?

(@) 5 (b) 4 (c)3

(d) Given digitsare 1,2, 3,4, 5
Since, the sum of digits
=1+2+ 3+ 4+ 5=15isdivisible by 3.
= Every 5 digit number formed by the
given digits will be divisible by 3.

= There is no prime number.

Hence, option (d) is correct.

()0

If f(x +1)= x? = 3x + 2, then what
is f(x) equal to?
(@x2-5x+ 4
(©x®+3x+3

(b) x% —5x + 6
(d) x% - 3x + 1

NDA/NA Solved Paper 2021 (I)

@ (b) ff(x+1)=x>-3x+2

Letx+ 1=y

= x=y-1lorx— x-1

)= (x =12 =3x—1)+2
=x?+1-2x-3x+3+2
=x2-5x+6

Hence, option (b) is correct.

52. 1f x%, x, — 8 are in AP, then which

one of the following is correct?

(@) x e {-2} (o) x € {4}
(c)xe{-2,4} (dyxe{-42}
® (c)If x2 x,— 8arein AP, then
2x=x°-8

= x*-2x-8=0
=(x-4)(x+2)=0
xe{-2,4}
Hence, option (c) is correct.
B53. The third term of a GP is 3. What is

the product of its first five terms?
(@) 81

Cannot be determined due to
insufficient data

® (b) Given
a3 =3
_ 2 . _ n-1;:
az=ar*inGP [ra,=a’"" inGP]
ar’=3 )
Tofinda,-a,-a3-a,-as
= a(ar) (ar?) (ar®) (ar?)
=a"%= (ar?)° = 3°=243
Hence, option (b) is correct.
54. The element in the ith row and the
j th column of a determinant of

third order is equal to 2(i + j). What
is the value of the determinant?

(@0 (b) 2 (c) 4 (@6
® (a) Given,
a; =2 + j)

say=2(1+1)=4,a,, =22+ 1)=6

a,=2(1+2)=6,a, =22 +2)=8

a3 =21+ 3)=8,a3=2@2 + 3)=10

az =28+ 1)=8a3 =23+ 2)=10,
(€]

a3 =2(8+ 3)=12
4 6 8 2 3 4
A=|6 8 10|=2-2-2|3 4 5
8 10 12 4 5 6

=8[2(24 — 25) — 3(18 — 20) + 4(15 — 16)]
A=8[-2+6-4]

A=0

Hence, option (a) is correct.
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55. With the numbers 2, 4, 6, 8, all the

possible determinants with these

four different elements are

constructed. What is the sum of the

values of all such determinants?

(@) 128 (b) 64 (c) 32 (dyo

(d) Given numbers are 2, 4, 6, 8.

.. We can form determinant of order 2.

Number of determinats
=4x3x2x1=24

Let's observe some determinants

2 6l _g_4g=—10,% 2240
8 4 4 8
2

8l _g_4g=—10,% 4= 10
6 4 2 8
4

8l _g_4g=—4a0|% *|= 10
6 2 2 6
4

6l _g_4g=—10,8 2 |- 40
8 2 4 6

Hence, we can see that we are getting a
pattern where each determinant value
will be neutralised by other value.

Hence, sum of the values of all
determinants = 0

Hence, option (d) is correct.

What is the radius of the circle
4x® +4y* —20x + 12y —15=0?
(@) 14 units (b) 10.5 units

(c) 7 units (d) 3.5 units

(d) Given equation of circle

4x° + 4y? —20x + 12y —15=0
=x2+ y* - 5x+ 3y—1§=o

On comparing with
X+ V2 +2gx+2fy+¢c=0

-5 3 -15
=" f=Zc=—=

2 2 4
s Radius= g%+ f2-¢
25 9 1

Hence, option (d) is correct.

A parallelogram has three
consecutive vertices (— 3, 4), (0, — 4)
and (5, 2).The fourth vertex is

® (a)

(@) (2,10) () (2,9
(c) (3,9 (d) (4,10)
D, ) C(5,2)

o/
N

A(-3, 4) B(0, -4)

Let the fourth vertex be D (x, y)
Diagonals of a parallelogram bisect
each other.

O is mid-point of AC.

= Coordinate of O (_3; 5, 4; 2 ) or

(1.9
O is mid-point of BD.

= Coordinate of O is (X; O, ;4)

2
or (7)( , 7)/ )
2 2

Therefore, compare the coordinate of O

= X915 x=2

2
and %4:3:”:10

Hence, the fourth vertex is (2, 10).

If the lines y + px =1and

y — qx = 2 are perpendicular, then
which one of the following is
correct?

(@ pg+1=0 b)p+g+1=0

(©pg-1=0 dp-g+1=0

(c) Given y+ px=1 ()}
y-qx=2 - (i)

Egs. (i) and (i) are perpendicular
=m, -m, = — Twhere m, and m, are the
slope of Egs. (i) and (ii)
— coefficient of x
and m=—"—" """~
coefficient of y

Nl Vel D B

1 1
=>-pg=-1= pg-1=0
Hence, option (c) is correct.

If A, Band C are in AP, then the
straight line Ax + 2By + C =0 will
always pass through a fixed point.
The fixed point is

(@) (0,0) 0) (=11
©0-2) @ -1

(d) Given A, B, C are in AP.

= 2B=A+C

= A-2B+C=0 ()
On comparing A-2B+ C =0

with the given line Ax + 2By + C = 0,
wegetx=1y=-1

Hence, line Ax + 2By + C = O will pass
through (1, — 1)

Hence, option (d) is correct.

If the image of the point (- 4, 2) by
a line mirror is (4, — 2), then what is
the equation of the line mirror?
@y=x (O) y=2x
©4y=x (d) y =4x

27

® (b)LetA=(-42)

A4, 2)
A4, -2)
image point
A= (4,-2)
.. Mid-point of
AL = (_ 4+ 4,@): (©, 0)
2 2

Slope of AA” = —2-2

4-(-4)

_-4_-1
8 2

Since, AA” and mirror line are
perpendicular.
Slope of line mirror

-1 -1

Slope of AA”  —1/2
Equation of alineisy—y; = m (x - x)
. Equation of a line mirror is

y-0=2(x-0)
= y=2x
Hence, option (b) is correct.

Consider the following statements
in respect of the points (p, p — 3),
(g +3,q)and (6, 3)
1. The points lie on a straight line.
2. The points always lie in the first
quadrant only for any value of p
and q.
Which of the above statement(s)
is/are correct?
(@) 1 only (b) 2 only
(c)Both1and2  (d) Neither 1 nor 2
(a) Given points are A(p, p— 3),
B(@ + 3,g)andC(6, 3)
As, Points lies on a straight line,
so slope of AB = slope of BC
g-p+3_ 3-g
g+3-p T 6- g-3

r'.'slope of a line :u1

L X2 = X1J
1=1

.. Statement 1 is correct.

But it's not necessary that the collinear
points lie in the first quadrant only.

. Statement 2 is wrong.
Hence, option (a) is correct.
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62. What is the acute angle between
the lines x — 2 =0and

\/gx—y—2=0?
(a) 0° (b) 30°  (c)45°  (d) 60°
® () L:x-2=0

Iy V3x—y-2=0
. — Coefficient of x
~.Slope of linely, my = ——————— =
Coefficient of y

0

The line /; is parallel to Y-axis or
perpendicular to X-axis.
. Slope of line, Iy, m, = % =43
The line I, makes an angle 60° from
positive X-axis.
~.Angle between /; and

I, = 90° — 60° = 30°
Hence, option (b) is correct.

63. The point of intersection of
diagonals of a square ABCD is at
the origin and one of its vertices is
at A(4, 2). What is the equation of

the diagonal BD?
@2x+y=0 (0)2x—y=0
c)x+2y=0 (dx-2y=0

(® (a) Since, diagonal BD passes through
the origin O(0, 0).

D C
0.0
A4, 2) B
-+ Slope of OA = 0-2_1
0-4 2
-*OA and OB are perpendicular to each
other
-1 -1
~slopeofOB= —— ——— =

slope of OA /2
=-2
.Egs. of BD having slope - 2 and
passes through (0, 0)
y—-0=-2[x-0]
[+ Equation of a line
Sy-y=mXx-x)
= 2x+y=0
Hence, option (a) is correct.

64. If any point on a hyperbola is
(3tan®, 2secB), then what is the
eccentricity of the hyperbola?

NIRNE
b) 2 AL L]
> () 5 (©) > (d) >

(® (d) Given point is (3tan6, 2sec8)
= x = 3tano, y =2secH

X2 tané, pas seco
3 2

- sec?f — tan°0 =1

2 X2
yj g = 1which represents conjugate
Hyperbola.
=a?=9b%=4
2
e=_ 1+ a—z
b
= 1+ 9 = B
4 4
o= Y18
2

Hence, option (d) is correct.

65. Consider the following with regard
to eccentricity (e) of a conic section
1. e = 0 for circle
2. e = 1for parabola
3. e < 1for ellipse
Which of the above are correct?
(a) 1and 2 (b)2and 3
(c)1and 3 (d)y1,2and 3

() (d) Since, we know that circle has
eccentricity 0

and parabola has eccentricity 1
and ellipse has eccentricitye < 1
and hyperbola has eccentricitye > 1.
Hence, option (d) is correct.

66. What is the angle between the two
lines having direction ratios <6, 3, 6>

and <3, 3,0)?

() (b) Direction ratios of line/; =< 6, 3, 6>
a;=6b;=3c,=6
Direction ratios of line/, =< 3, 3, 0>
=a,=3b,=3¢,=0

a,a, + bb, + cc
-+C0S0 = 192 1M2 1“2

\/af+bf+c$\/a§+b§+c§
_ 6x3+3x3+6x0
J62+ 3+ 67/ + 32+ 0

—=Cc0s0 = 277
9% 32
=C0s0 = i =cos ™
NA) 4
g="T
4

Hence, option (b) is correct.
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67. If I, m, n are the direction cosines of
thelinex —1=2(y+3)=1-z2,
then what isl* + m* + n* equal to?

11 13
a) 1 b) — c) — d) 4
(@) ()27 > (d
(3 (b) Given lineis
x-1=2(y+3)=1-2z
x—1:y+3:1—z

2 1 2

.. Direction ratios are <2,1,-2 >

.. Direction cosines are
2 1
< ,

PPt (2 22?4 (2p

Hence, option (b) is correct.

68. What is the projection of the line
segment joining A(1, 7, — 5) and
B(- 3, 4, — 2) on Y-axis?

@5 (b) 4 (€3 d2
® (c)A=(1,7,-5)andB = (- 3,4, -2)

.. Direction ratios of

AB=<(-3-1),(4-7),(-2+ 5)>

=<-4-3 3>

=a=-4b=-3c=3

Direction cosines of Y-axis=< 0,1, 0>

I=0,m=1n=0

. Projection of AB on Y-axis

=| al+ bm + cn|

=|-4x0+(-3)x1+3x0|=3

Hence, option (c) is correct.

69. What is the number of possible
values of k for which the line
joining the points (k, 1,3) and (1, — 2,
k+ 1) also passes through the point
(15,2, — 4)?

(@) Zero (b) One (c) Two  (d) Infinite
® (c)letA=(k13,B=(1-2,k+1)

andC = (15,2, — 4)

Since, line AB passes through C also.

Hence, points A, Band C are collinear.

kK 1 3
1 -2 k+1|=0
15 2 -4

k(8 —2k —2)—1(— 4 — 15k — 15)
+ 32+ 30)=0
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70

71

6k —2k® + 19 + 15k + 96 = 0

2k® - 21k — 115 = 0 which is quadratic
equation.

= k has two values.

Hence, option (c) is correct.

The foot of the perpendicular
drawn from the origin to the plane
x+y+z=3is

@ 0,1,2)

(b) (0,0, 3)
© @011
(d) (-1,1,3)

(c) Let the foot of the perpendicular
drawn from the origin to the plane
X+ y+z=3be(a b,c)

0(0,0,0)

Normal

Direction ratios of the plane=<1,1,1>

.. Direction ratios of OA and normal will

be in the same ratio.
a-0_b-0_c-0

1T 1T

=a=1b=1c=1

LA=(011)

Hence, option (c) is correct.

A vector T =ai + bj is equally
inclined to both x and y axes. If the
magnitude of the vector is 2 units,
then what are the values of a and b
respectively?

11 1 1

22 by
(a)z'2 ()ﬁ’ﬁ
©) 2,2 d?22

® (c)r=ai+ bj

|r|=,a%+b%=2

Y

r A

45° :
“——a —

k—o—

Since, r is equally inclined from X-axis
and Y-axis.

Hence, r makes 45° from the X-axis.
sna=|r|cos45°and b =| r|sin45°

1 1
a=2x—andb=2x —
V2 NA

a=+2andb=+2

Hence, option (c) is correct.

72.

73.

®

74.

75.

Consider the following statements
in respect of avectorc=a + b,
where |a| =|b| # 0

1. c¢is perpendicular to (a — b).

2. cis perpendicular to (a X b).
Which of the above statements
is/are correct?

(a) 1 only (b) 2 only
(c)Both1and2  (d) Neither 1 nor 2
(c)c =a +bwherea =b =0
Consider,c-(@@ —b)=(a + b)-(a
=lal? ~|b[?=[b? - |b? = 0
=c is perpendicular to (@ - b).
Also,c-(@ xb)=(@ + b)-(@ xb)
=a-(@xb)+b-(axb)
=0+0=0

=c is perpendicular to (@ x b)
Hence, option (c) is correct.

—b)

Ifa and b are two vectors such that
|]a + b| =]a — b| = 4, then which
one of the following is correct?
(a) a and b must be unit vectors

(b) a must be parallel tob

(c) a must be perpendicular tob
(d)a must be equal tob

(c) Given,Ja + bl =|a —b =4
=la +b°=la-b?

la]® +|b|®+2a-b
=lal®+|b|®-2a-b
=4a-b=0=a-b=0

=a must be perpendicular tob.
Hence, option (c) is correct.

Ifa, b and c are coplanar, then what
is (2a X3b)- 4c+(5b X 3c)-6a equal
to?

(@) 114 (b) 66 (c)0 (d) — 66
(c) Given that, a, b and ¢ are coplanar
= [abc]=0 ()

~.(2a x 3b)-4c + (5b x 3c)- 6a

=2-3-4fabc]+ 5-3-6bca]

=24jabc]+ 90[abc]{ [abc]
=[bcal}

=24x0+90x0=0

Hence, option (c) is correct.

Consider the following statements

1. The cross product of two unit
vectors is always a unit vector.

2. The dot product of two unit
vectors is always unity.

3. The magnitude of sum of two
unit vectors is always greater
than the magnitude of their
difference.

29

Which of the above statements are
not correct?
(@) 1and 2
(c)1and 3

(b)2and 3
(d)1,2and 3

® (d) Statement |

76

77

Leta and b are unit vectors
la] =[b| =1

a xb=|al|b|sinen

la x b =|a||bsin6
=sinBe[-11]
Therefore, statement | is incorrect.
Statement Il
Leta and b are unit vectors
a-b=|al|bcos6
=cosBe[-11]

Therefore, statement Il is also incorrect.
Statement 111

i.e.

ie.

Leta:fandb:f'
= |a|=11]b =1
la+bl=|i + =12
la-b=|i —jl=+2

X xa

.oa -
If im ———
x—a x4 — g%

=-1

then what is the value of a?
(a) -1 (b) 0 (€1

a

(d) 2

X
(c) lim& =% - 4

x—>ax? _ g2

at-x®
lim =
x—ax? — g2

=

By using L' Hospital rule,
X a-1
lim & logea —ax®™ " _

X—a axa’1_0
a®log,a —a-a®"" -
2.4 -
a —
- a“(loge a 1)=_1
aa
= logea=—-1+1
= logea =0
a=e%=1
a=1

Hence, option (c) is correct.

A particle starts from origin with a
velocity (in m/s) given by the

. d N
equation d—x = x + 1. The time (in
t

second) taken by the particle to
traverse a distance of 24 m is
(a)In24 (b)In5

(c)2In5 (d)2In4

® (c)%=x+1

ax
X+ 1

= =at
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On integrating both sides

a
jx:1=-[dt

Inx+ )=t +c ()
Since, att = 0, distance (x) = 0

~In(0+ 1)=0+c
sn(x+ 1) =t

Atx=24m

t =In@4 + 1) =In25=1In5°
t =2In5

Hence, option (c) is correct.

78. What is IaM dx equal
0 f(x)+ fla—x)
to?
(@)a (b)2a
a
(€0 (d 5
[ fla-x i
® (d)Let I= jof(x)+ a 0
X—a-x
_qa fla—a+ x) ok
Ofa—x)+ fla—a+ x)
= [? f(X) d .
= —  dx (i)

Of(a — x)+ f(x)
Adding Egs. (i) and (ii), we get
R
2/ = ["1-dx
21 = x|
2l=a-0
/

N ©

Hence, option (d) is correct.
3

79. Whatis lim —————— equal to?
= -1 x" +3x+2
@a~o (b) 1 (c)2 (d3
3 2
® (b) Given, lim :i(Q from)
o1 x2 4 3x+2\0
By using L" Hospital rule
. 3x2+2x
lim="-""-°-
x—-1 2x+ 3
_ 31 +2(1)_ 3-2 _
2(-1+ 3 -2+ 3

Hence, option (b) is correct.

80. Ifj:[ f(x)+ f(= x)]dx = j_ g(x)dx

then what is g(x) equal to?

(@) flx) (0) (= x) + f(x)

(c) = f(x) (d) None of these
® (a) Given that,

[0 + = x10x= |7 g dx

lfg(x) = f(x)

RH.S. Let / = fag(x)dx
= /= faf(x) dx 0
[ j: £(x) dix = j:’ fla+ b - x) o]

I = faf(— X) (i)

Adding Egs. (i) and (i), we get
2/ = fa[f(x)+ f(— x)]dx (even function)

=2/ = 2j:[f(x) + f(= X)]dx
/= j;[f(x) + f(= X)dx=LH.S

=g(x) = f(x)and
Hence, option (a) is correct.

81. What is the area bounded by

y =+/16 — x*, y > 0 and the X-axis?

(a) 167 sq. units ~ (b) 8m sq. units
(c) 4m sqg. units (d)2 = sq. units
(> (b) Shaded portion in the diagram
represents the area bounded by
y =416 - x*, y> 0and X-axis.
y

©,4)

(4,0)
0,-4)

Puty=0then16 - x2= 0

= x=x4

. Required area = J‘: J16 — x2 dx
=2 [* 16—« ox

o (X fiemx + g x1*
=25 =+ i il

4o
—2[0+8sin1]=2 x 2%
2

= 87 sq units
Hence, option (b) is correct.

82. The curve y = — x* +3x% +2x — 27

has the maximum slope at

@x=-1 (b)x =0
©x =1 dyx=2
® (c) Giventhat, y = — x°+ 3x° + 2x—27
Slope:%:—3x2+ 6X + 2
ax
AF(X)= = 3x% + 6x+ 2
For maxima/minima of f*(x).
9IF()]==6x+6=0
ax

=S6x=6=>x=1
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d2
Atx:1,—2f’(x):— 6<0
ax
S At x =1, F/(x)is maximum.
Hence, option (c) is correct.

83. A 24 cm long wire is bent to form a
triangle with one of the angles as 60°.
What is the altitude of the triangle
having the greatest possible area?

(a) 443 cm (b) 2+/3 cm
(c)B6cm (d)3cm
® (a) C
60°
a b
B c A
Given, a+ b+c =24
= c=24-(a+b)
2 > _ 2
Againcos C :u
2ab
2 2 2
:cosﬁof’:w
2ab
1_a’+b?-c?
= = -
2 2ab
= ab=a’+ b%-c?
= ab=a’+b%-24—(a+ b)P?
= ab =a® + b? - 576

—(@+bP+48@+b)
=ab=a’+ b?-576-a>-b?
—2ab + 48(a+ b)
=3ab — 48(a + b)=-576
= ab -16(a + b)=-192

= ab —16a = 16b — 192

= alb - 16) = 16(b — 12)

16(b - 12)

= =_ =/
b-16

Again ar(AABC), A = %absin c

:1><716(b712)b><3in60°
2" b-16
71X16(b—12)bxﬁ
2" b-16 2
_ 4/3(b” - 12b)
b-16
WA 43
db
[@b-12)(b-16)—(b®—12b)-1]
b-16

Maximum value for A
A _y
ab
o 48 pp2_30p _12p
b-16
+192 - b2+ 12h]=0
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=b%-32b+192=0
= (b-24)(b-8)=0

= b =248
when, b =24
q=16@4-12)_16x12_,,
24-16 8

andc =24 — (24 +24)= 24
It is impossible,
when, b = 8
a= 16(8-12)
8-16
andc =24-(8+8)=38
. So triangle will be equilateral

16(-4) _ g

(-8)

. Height= ? (side)

:§x8:4«/§om

84

If f(x)=€*, then which one of the

following is correct?

(@ (0)=1 (b) 77(0) = -1
(c)f(0)=0 (d) f*(0)does not exist
® (d) Given that, f(x)=el*!
X .
=(x) = e x>0
e :x<0
LHD at x = 0,
FO7) = lim (0 + h) - (0)
h— 0" h
e "_¢gf
= lim ——
h— 0" h
(by using L’ Hospital rule)
e h
= lm -——=-1
h— 0" 1
RHD at x = 0,
0= tim [0+ 1) =f0)
h— 0" h
e —ef
= |im
h—o" h
h
= lim & =e0=1
h—o" 1
~-LHD # RHD

~.f’(x) does not exist at x = 0
Hence, option (d) is correct.

85. What is I

——  equal to?
secx + tan x

a)In(sec x) + In|sec x + tanx| + ¢
b) In(sec x) — In|sec x + tanx| + ¢
c)secxtanx —In|secx — tanx| + ¢
d)In|secx + tanx| —In|secx| + ¢

® (@tLet/=[— &

sec X + tanx

(
(
(
(

=] !
(sec x + tanx)

« (sec x — tanx) o
(sec x — tanx)

[= J- (sec x — tanx) o

sec?x — tan’ x

[= J(secx— tanx) ok

= _[sec X ax — jtanx ax
I =log| sec x + tanx| —log| sec x| + C
Hence, option (d) is correct.
equal to?

sec’(tan™" x)

(@)sin"'x + ¢
(c)sec'x + ¢

® (b)LetI:_[

86. What is J-dix

(b)tan™'x + ¢
(dycos™x + ¢

ax
sec2(tan”
| = _[ ok
1+ tan?(tan™ " x)

WX)

[-sec?x =1+ tan’x]

_ J' ax
1+ X
I=tan"'x+ C
Hence, option (b) is correct.

87. 1f x + y =20and P = xy, then what
is the maximum value of P?

(a) 100 (b) 96
(c) 84 (d) 50
3 (a) Given, x + y =20

=y=20-x

P=xy

P = x(20 — x)

P =20x - x*
. £=20—2x

ax

For maxima/minima, b _ 0
ax

20-2x=0
= x=10
2
Atx:10,£:—2<0
ax®

~.Pis maximum at x = 10

=y=20-10=10

. Maximum value of P = xy
=10x 10=100

Hence, option (a) is correct.

88. What is the derivative of
sin(In x) + cos(ln x) with respect to x

at x =e?
cos1—sin1 sin1 —cos1
(a) (b)
e e
cos1+ sint
() e (do

® (a) Lety =sin(Inx) + cos(Inx)

& _ cos(Inx)- 1 + (— sin(inx)- 1)
ax X X

3

= 1[cos(lnx) —sin(Inx)]
X
Atx =e,
dy_1 [cos(Ine) — sin(Ine)]
ax e
= 1[cos1 —sinf]
e

[-lne =1]
Hence, option (a) is correct.

89. If x = ¢’ cost and y = e'sint, then

. dx
what is — at t = 0 equal to?

1

dy
(@0 (b) 1 (c)2e (d) -1
(® (b) Giventhat, x = e' cost, y = e’ sint
ax ¢ d

d
— =¢' —cost + cost —e
at dt dt

=e! (- sint) + cost -e'

Y _ ot @ gint +sint - Lef
at at

at

Y _ ol cost+ e sint
at

o _ o/t

oy dy/dt

ax _ el (cost — sint)
dy e'(cost + sint)
At t =0,
. adx _cos0%-sin0® _1-0

@_cosoo+sin00_1+ 0

@) -
ay)i—o

Hence, option (b) is correct.

90. What is the maximum value of
sin2x - cos2x?

(a)% O1  ©2 (@4

® (a) Lety =sin2x-cos2x

y= % [2sin2x-cos2x]
y= 1 sindx
2

Since, we know that
—1<sindx<1m ' < Yoinax< !
2 2 2

. 1
. Maximum value = >

Hence, option (a) is correct.

91. What is the derivative of e* with

respect to x°?

@ 0 9% o

ex X X ex

® (a)Lety, =e*andy, = x°
%:exy% —ex !
ax ax

=]
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92.

®

93.

®

94.

Hence, option (a) is correct.

If a differentiable function f(x)
satisfies lim f+1 =- § then
x— -1 x2 -1 2

whatis lim f(x)equal to?
x—> -1

3
a)— — b) -1
(a 5 (b)
(€0 ()1
. )41 -3
(b) Given, X'L”Lﬁ =
- im [9% 1 has denominator 0 at
x— -1 X2 -1

X=-1
= lm f(x)+1=0
x—=-1
= lim f(x)=-1
x— -1

Hence, option (b) is correct.

If the function
a+bx, x<1
f(x)= 5, x=1
b—ax, x>1

is continuous, then what is the
value of (a + b)?

(@5 (b) 10
(c) 15 (d) 20
a+ bx x<1
(a) Given that, f(x) = 5 ox=1
b—-ax ; x>1

-+ f(x)is continuous.
= f(x) will be continuous at x = 1
lim f(x)=f(1)= lim f(x)

x—1"

x—=1"

lim(@+ bx)=5= lim (b — ax)
x—17 x—17

a+b=5=b-a
= a+b=5
Hence, option (a) is correct.

Consider the following statements
in respect of the function
f(x)=sinx
1. f(x)increases in the interval

0, m).
2. f(x)decreases in the interval

51
—.,3m |
2

Which of the above statement is/are
correct?

(@) 1 only

(b) 2 only

(c) Both 1 and 2

(d) Neither 1 nor 2

®

(b) Given, f(x) = sinx

From the graph of sin x
Y

A T /N
0 n_2 i X

95

96

97.

®

We can see that f(x) increases in {0, g]

and decreases in[ﬁ, 1t1 and (5—75 3r |
L2777 (2

= Statement-1 is wrong and Statement-2

is correct.
Hence, option (b) is correct.

What is the domain of the function
f(x)=3"?

(@) (= o=, =)
© [0 =)

(a) Given, f(x) = 3"

- We know that, domain of exponential
function is (= oo, ).

(0) (0, )
(d) (= o, =) - {0}

~.Domain of 3" = (— oo, )
Hence, option (a) is correct.

If the general solution of a
differential equation is

y? +2cy — ex + ¢* = 0, where ¢ is an
arbitrary constant, then what is the
order of the differential equation?
(a) 1 (b) 2 (c)3 (d4
(a) Given that, y* + 2cy —cx +c2 =0
Since, the above equation contains only
one variable constant.

Hence, order of the differential

equation = 1

Hence, option (a) is correct.

What is the degree of the following
differential equation?

[ 2
X = 1+d—y
dx?

(a1
(b) 2
(c)3
(d) Degree is not defined
2
(a) Letx =1+ d%
ax
2 2\
ox?=1+9Y S[9Y] Z 2y
ax? ax?

.. Degree = exponent of highest order
derivative = 1

Hence, option (a) is correct.

® (c) Given,ln(d—y)+ y
ax
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98. Which one of the following

differential equations has the
general solution y = ae™ + be *?

2 2
@2 L+y=0 ©L-y=0

dx? dx
d% dy
c)—=Z+y=1 d—=-y=0
()dx2 y ()dx y
b) Given, y = ae* + be™*
ON y
%:aex—be’x
ax
d% _ _« “x
L =ae" +be "=y
ax®
d?y
YJ_y=0
ax? y

Hence, option (b) is correct.

99. What is the solution of the

following differential equation?

dy
In| = |+y=
(dx) v

(@) e* +e¥ =c (bye
(c)e* —-e¥ =c (de* ¥V =c

]
>

ady
= Inf=£|=x-
(dx) g

= dl =XV
ax
X
= dl = ei
dx eY
= e’dy = e’dx

On integrating both sides,
jeydy = jexdx
e/+c=e" = e"-¢e’=c

Hence, option (c) is correct.

100. What is je(z ot In ) g equal to?

x4 xs
a)=—+C b)=—+C
()4 ()3

2x° x°
c)— +C dy=—+C
(© 5 ()5

® (d) Let/ = [e® ) g

— J’e(\nxz +Inx2)dx

= jez‘”xde: J.e‘”(xz)de = _[x4dx
5

=% 4c
5

Hence, option (d) is correct.

101. Consider the following measures of

central tendency for a set of N
numbers

1. Arithmetic mean

2. Geometric mean
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Which of the above uses/use all the 105, The following table gives the ® (c) Mean of 73, 85, 92, 105, 120

data? frequency distribution of number of 5= /3+ 85+ 92 + 105+ 120
(@1 onl (b) 2 onl e g
a) 1 only 2 only eas per pea pod of 198 pods S
(c)Both1and?2  (d) Neither 1 nor 2 peasperpeap P _ 475
® (c) Since, we know that the measures of ~ Number of peas T12]8]4]5]8]7 5
central tendency are Mean, Median and Frequency 4 133/76/50|26|8 | 1 x =095
Mode. . Sum of deviations from their mean

Where Arithmetic Mean and Geometric What is the median of this = (73 - 95) + (85 — 95)

(b) the area of the rectangle
(c) the width of the rectangle
(d) the perimeter of the rectangle

() (b) Since, we know that for a histogram,

based on a frequency distribution with
equal intervals, the frequency of a class
is proportional to height of the rectangle
and for a histogram based on frequency
distribution with unequal intervals, the
frequency of a class is proportional to
Area of the rectangle.

Hence, option (b) is correct.

104. The coefficient of correlation is

independent of

(a) change of scale only

(b) change of origin only

(c) both change of scale and change of
origin

(d) neither change of scale nor change
of origin

() (c) Since, we know that coefficient of

correlation is independent of both
change of scale and change of origin.

Hence, option (c) is correct.

106. If M is the mean of n observations

x =k, x, =k, x5 =k, .., x, =k,
where k is any real number, then
what is the mean of

X1 Xgy X350y X, 7

@M O)M + k

©M -k (d) kM

® (b) Given that,

Mean of x; — k, X, — k, X3 — k, ...,

X, — K
M:(XW_k)+(X2_k)+ + (Xn_k)
n
M:(x1+x2+...+xn)_@
n
Mkt Xt ot X

n
o Mean of x;, x,, X3, ..., X, =M + k
Hence, option (b) is correct.

107. What is the sum of deviations of the

variate values 73, 85, 92, 105, 120
from their mean?
(-2 (b)

-~
© 0 (d) 5

mean are the type mean. distribution? + (92 — 95) + (105 — 95)+ (120 — 95)
Hence, option (c) is correct. (a) 3 (b) 4 €5 (d)6 =-22-10-3+10+25=0
102. The numbers of Science, Arts and ® (a) Hence, option (c) is correct.
Commerce graduates working in a Number of  Frequency Cumulative 108. Let x be the HM and y be the GM of
company are 30, 70 and 50 Peas frequency two positive numbers m and n. If
respectively. If these figures are 1 4 4 5x = 4y, then which one of the
represented by a pie chart, then 2 33 37 following is correct?
what is the angle corresponding to 3 76 113 (a) 5m = 4n (y2m=n
Science graduates? 4 50 163 (c) 4m = 5n (dym=4n
(a) 36° (b) 72° 5 26 189 (d) Given, two positive numbers are m
(c) 120° (d) 168° 6 8 197 andn.
() (b) The ratio of Science, Arts and 7 198 -~ HM. ofmandn = 2mn
Commerce graduates m+n
=30:70:50=3:7:5 =198 2mn 0
: . X= N
-~.Angle corresponding to Science N =198, N _198 _ g9 m+n
graduates = 31715 x 360° /3 2 N G.M. of mandn =+mn
3 Eth term + (5 + 1) th term y=+mn ()]
= _— x 360°=72° Median = o =
5 | 5 - bx =4y
Hence, option (b) is correct. _99th term + 100th term 5( 2mn ] = 4Jmn
= m+n
103. For a histogram based on a 343 2 Squaring both sid
frequency distribution with unequal = " 3 quaring bot S|2 es, we get
i 5mn
class intervals, the freql.lency ofa - Median < 3 ( ) = @Jmn)?
class should be proportional to H i . t m+n
(a) the height of the rectangle ence, option (a) is correct. 25m°n? 4
= =0 —4mn

m? + n®+ 2mn
= 25mn=4m?®+ 4n® + 8mn
[.m=0n=#0]
4m® + 4n? =17mn =0

4m? —16mn —mn+ 4n°>=0

(m-=4n)(4m-n)=20
m=4norn=4m
Hence, option (d) is correct.

=
=
ES 4m(m — 4n) — n(m — 4n)=0
=
=

If the mean of a frequency
distribution is 100 and the
coefficient of variation is 45%, then
what is the value of the variance?
(a) 2025 (b) 450

(c) 45 (d) 4.5

® (a) Since, we know that

Coefficient of variation
V) =2 x100 ()
X

Where ¢ is standard deviation and x is
mean.



Given, x =100and CV = 45%

From Egs. (), 45 = -2 x 100
100

= c =145

. Variance = 62 = (45)? = 2025

Hence, option (a) is correct.

110. Let two events A and B be such that

P(A) = L and P(B) = M. Which one
of the following is correct?

L+ M-1
(a)P(A|B)<T

(b) p(NBbw

L+ M-1
(C)P(A\B)zT

L+ M-1

(d) P(A|B) = ”

® (c) Given, P(A) =L, P(B) = M

P(ANB)
P(B)
P(A)+ P(B) - P (AU B)
P(B)
L+M-PAUB)
P(B)

- P(A| B)=

P(A| B) =
P(A| B) =

. PLAUB)=L + M - PB)P(A| B)

- 0<PAUB)<1

=L+ M=P{B)-PA| B)<1

= P(B)-PA|B)2 L+ M -1
Pm|&2£i%§l [P(B) = M]

Hence, option (c) is correct.

111. For which of the following sets of

numbers do the mean, median and
mode have the same value?

@) 12,12, 12,12, 24

(b) 6,18, 18, 18, 30

(c) 6,6, 12,30, 36

() 6,6 6 12, 30

() (b) For option (a), Mean

:12+12+12+12+24
5
=14-4 #mode (12)

For option (b), Mean

_ 6+ 18+ 18+ 18+ 30 _
= . =
Mode = 18, Median= 18
Hence, for the data 6, 18, 18, 18, 30,
Mean = Mode = Median = 18
Hence, option (b) is correct.

18

112. The mean of 12 observations is 75. If

two observations are discarded, then

observations is 65. What is the mean
of the discarded observations?

(a) 250

(b) 125
() 120

(d) Cannot be determined due to
insufficient data

(® (b) Given, mean of 12 observations = 75

and M.

12
I ¥
= 75="1
12 12

=

12
=YX =900
i=1

Let observations x4 and xy, is discarded
10

2%

then mean="='_ = 65
10

10
3 x =10 % 65 = 650 ()
i=1
From Egs. (i)
12
Y X, =900
i=1

10

=Y X + X1 + X = 900
i=1

=650 + X1 + X = 900

= Xip + Xjp =250

. Mean of x;; and x;, = Zzﬂ =125

Hence, option (b) is correct.

113. Ifk is one of the roots of the equation

x(x+1)+1=0, then what is its
other root?

(a) 1 (b) - k

(©) k? () - k?

(3 (c) Given, quadratic equation

X(x+1H+1=0
X+ x+1=0 ()
Since, we know that o, ®? are the roots
of Equation when

—1+ /3

o= andw? = —
2

= If one of the roots of Egs. (i) is k, then
other root will be k2.

Hence, option (c) is correct.

114. The geometric mean of a set of

observations is computed as 10. The
geometric mean obtained when
each observation x; is replaced by
3xi4 is

(@) 810 (b) 900

(c) 30000 (d) 81000

@(@@mmmAu&=%Pmmm
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Since, we know that if
Geometric mean of Xy, X,, X3, ... X, is G.
= Geometric mean of X?, x5, x5, ... X
is G2
Geometric mean of ixZ, i3, ... , ix2 is fG2.
. Required geometric mean = 3(10)*

= 3 x 10000 = 30000
Hence, option (c) is correct.

115.1f P(A U B):%, P(AmB):%and

P(A) :é, then which of the

following is/are correct?
1. A and B are independent events.
2. A and B are mutually exclusive
events.

Select the correct answer using the
code given below.
(@) 1 only (b) 2 only
(c)Both1and2  (d) Neither 1 nor 2

1

1

P(A) = —
()2
_q_1_1
= PA=1- =7
P(B)= P(AUB) - P(A) + P(ANB)
_S_1,1_4_2
6 2 3 6 3

-+ If Aand B are independents, then
P(AnB) = P(A)-P(B)

PANB) =1
and P(A)- P(B) = - x

= Statement-1 is correct.

If A.and B are mutually exclusive, then
P(AuB)=P(A)+ P(B)

PALB)=2

6

1.2 7
P(A)+ PB)=—+ — = —
(A)+ P(B) -t37%

= Statement-2 is wrong.
Hence, option (a) is correct.

116. The average of a set of 15

observations is recorded, but later it
is found that for one observation,
the digit in the tens place was
wrongly recorded as 8 instead of 3.
After correcting the observation,
the average is

(a) reduced by% (b) increased by%

(c) reduced by% (d) reduced by 50

(® (c) Let unit digit for wrongly recorded

() (c) Given that, geometric mean of a set observation = b

of observations = 10

the mean of the remaining
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When tens digit is 8, then number
=10x8+ b=80+ b

When tens digit is 3, then number
=10x3+b=30+b

= One observation is recorded

((80 + b) — (30 + b)) more while
calculating average.

Hence, after correcting the observation,
the average will be reduced by
{(80+ b)—(30+ b)}
15

Hence, option (c) is correct.

117. A coin is tossed twice. If E and F

denote occurrence of head on first
toss and second toss respectively,
then what is P(E U F) equal to?

1 1
(@) g (b) %
© 2 (d) 3

() (c) Given that, a coin is tossed twice.

S ={HH, HT, TH, TT}
Given, E be the event of occurrence of
head on first toss and F be the event of
occurrence of head on second toss.

E = {HH, HT}
(5:@:%:1
nS) 4 2
F = {TH, HH}, P(F) =2 = |
42
EF = {HH}
W PENF)=1
. PEUF)=P(E) + P(F) - PE F)
B O
272 4
—q_1_3
a2

Hence, option (c) is correct.

118. In a binomial distribution, the mean

2 5
is g and variance is o What is the

probability that random variable
X =2?

5 25
(a) 3*56 (b) 565
() o (d) 516

( (d) For a binomial distribution mean

= np and variance = npq

Where pis probability of success and
q is the probability of unsuccess and n is
number of observations.

~.Given, np = g npq = g

3
- 24=8%
3 9
5
7%
5
p=1-qg =1 E
1
"6
np:g
3
- n(l):é
6) 3
= n=4
wp(X=x)="Cpq" "
P(X =2)=‘CopTg*~?

Hence, option (d) is correct.

119. If the mode of the scores 10, 12, 13,

15, 15, 13, 12, 10, x is 15, then what
is the value of x?

@10 (b) 12

(c) 13 (d) 15

() (d) Given, observations are

10,12, 13, 15,15, 13,12, 10, x

Mode =15
Scores Frequency
10 2
12 2
13 2
15 2

Since, frequency of all other numbers is
same as frequency of 15.

3 (c) Given, P(A) =

35

But mode is the number of highest
frequency.

x should be 15
Hence, option (d) is correct.

120. If A and B are two events such that

P(A) = % and P(B) = g then

consider the following statements
1. The minimum value of P(A U B)
.3
is =
2. The maximum value of P(A N B)
5
is —.
8
Which of the above statements
is/are correct?
(@) 1 only
(b) 2 only
(c) Both 1 and 2
(d) Neither 1 nor 2

P(B) =

@I Nw

P(AuB)=P(A)+ P(B)— P(ANB)
and P(An B)= P(A)+ P(B) - P(AuB)
Here P(A U B) will be minimum if

P(A N B)is maximum and vice-versa.
Since, minimum value of P(A n B)is zero
and maximum value of P(A N B)is
minimum (P(A), P(B)).

=maximumP(A N B)

- (3 5]
=minimum | =, =
4 8
-5
8

= Statement-2 is correct.

Also, minimum value of P(A L B)is
maximum (P(A), P(B))

. Minimum value of

P(A U B) = maximum (3 E)
48
-3
4

= Statement-1 is correct.
Hence, correct option is (c).



