NDA OMR MATHS PAPER 1

HINTS & SOLUTION

1. (c) We have |0¢|:1:>|05|2 N=a-a=1 =log, 1-2-3-4...100

Therefore, =log, (100!)
a-p|_| a-p | o
1—aﬁ| a&—a_| _loglomN
a-p Hence, option (a) is correct.
) a(c_xﬁ)‘ 4. (a) We have,
lla-p |1—x|+x2:5
=m a-p Case I: When x<1
=1-x+x*=5
ljla-p
ZMﬁ = x’-x-4=0
1+ J1-4(1)(-4
:iﬂ {E|=|Z|} — x= 2()( )
jolla-p

[S—
I+
3

— — .o _ > X =
! {“lel=1} 2
Hence, option (c) is correct. — x= l_jﬁ {x < 1}
2. (a) Here, we have Case II: When x >1
{1000 | ;1001 4 ;1002 1003 :_( l—x)+x2 =5
1000(1+l+l e ) = -1l+x+x’ =5
2 —
1000(1+l 1— i) =X +;C—6—20 .
= (x+ -2)=
{i? =-11 =i (x+3)(x-2)
= x=-3,2
=0
Hence, option (a) is correct = X=2 { X2 1}
’ . .. The given equation has a rational root and an irrational
3. (@) We have root. . .
1 1 1 1 Hence, option (a) is correct.

) ) ) )
g2 g3 g4 gl()() 5 (z) Let
=log, 2+log, 3+log, 4+...+log, 100

3+z
1 z| \/_ 2
{'xlogba:l b}
08, {'.'z=a+ib:>|z|=\/a2+b2}

b
{~loga+logh =logab) Now, amp(z)=tan™ (;J

e

=log, 2-3-4...100

N
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" z=r(cos@+isinf)
T .. T
=z=2| cos—+isin—
[cosG i)

{ r=lz|=2and@ =amp(z)= %}

Hence, option (b) is correct.

6. (c) In (a+b)" +(a—b)", the number of terms are:

n+2

, if niseven

”T”, if nisodd

Therefore, the number of terms in
(1+243x) +(1-243x) =% 6

{~- n=11, isodd}
Hence, option (c) is correct.

7. (a) Here, we have

x=l-y+y’ =y +-o0, |y <1
1
1-(-y)
{'.‘a+ar+ar2+...oozi,r<l}
1-r
1
:E

Hence, option (a) is correct.
5]
3

1
8. (@) We have 4 = {2
Therefore,

AZ_AA_1212'
T2 3|2 3

1-1+2-2 1-2+42-3
2-1+3-2 2-243.3

5

Now, it is given that,
A —kA-1,=0

5 8 k 2k 1 0
= - - =0
{8 13} [Zk 3k} {0 J
4 8 k 2k
- =
8 12 2k 3k
=k=4
Hence, option (a) is correct.

9. (b) Let A be the set of students who like music and B
be the set of students who like dance.

n(A):680,n(B)=215 and n(U)=850
We know that,
n(AmB):n(A)+n(B)—n(AuB)

Then,
n(AmB) =n(A)+n(B)—n(AuB)
=680+215-850

{wn(4uB) =n(U)}

min max

=45
Hence, option (b) is correct.

10. (b) Here we have:

x2—4x+[x]:0

CaseI: x €[0,1]

X —4x+0=0 {-xe[0,1]=[x]=0}

=x>—4x=0

:>x(x—4)=0

=x=0,4

=x=0 {'.'xe[O,l]}

CaseII: x<[1,2]

:>x=2i\/§

= x=0.268,3.732

= nosolution { X € [1, 2]}

L X —4x+1=0 {vxell2]=[x]=1]
o 4+16-4

2
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This further gives,

4423
X =

2
=>x= 2i\/§
=x=0.268,3.732

=>nosolution

{ X e [1,2]}

Therefore, the given equation has only one solution i.e.
x=0.
Hence, option (b) is correct.

11. (b) We have,
121" -25" +190" —(—4)’
On putting121" —25" +190" —(—4)", we get
121' =25' +190' —(—4) =121-25+190+ 4

=2000
which is divisible by 2000 .
Hence, option (b) is correct.

12. (c¢) Let a and b be two numbers
According to the question, we have:
a+b

a’+b*+2ab 100
- =
ab 9
b 100

a
>—+—+2=—
a

1 100
=>t+-+2=—
t 9
2 +1+2¢ 100
= —
t 9
=92 —-82t+9=0
=(1-9)(9t-1)=0

1
= t=9,—

a a

S.—=9or :l '.'l‘:g
b b 9 b

=a:b=9:1orl:9

Hence, option (c) is correct.

13. (c) Let z=—-1-i

NOW,tana:H:H
jal 1]
{ra=-1b=-1

= -1 1 :Z

o = tan () 7

Since a,b both are negative,
/4 3z

arg(Z):a_ﬂ-:Z—ﬂ':—T

Hence, option (c) is correct.

14. (b) We have (1+x)"
- General term, T, = *C x"
NOW’ T'2r+1 = 43C2r‘x2r

_ 43 r+l
And T;‘+2 - Cr+l‘x

Now, according to the question, coefficients of (Zr +1)th

and (r+2)th teams are equal.
43C2r — 43C

r+l

= 2r+r+1=43
{if "C. = ”Cy:eryzn}
= 3r=42

=r=14
Hence, option (b) is correct.

15. (a) Here, we have,
1-2i] =5"

X

:»( (1)2+(_2)2) _ 5t
{larib|=a® 07

= (Vi+4) =5

= (V5) =5
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This further gives,

5x/2=5x

x m n

= —=x {'.’a =a :>m:n}
2

= x——=0

35:0
2

= x=0

But x is non-zero integral
This means that the given equation has no solution.
Hence, option (a) is correct.

’ 2

16. (a) Since, sin”' x =cot™' [i]and
x

-1 -1 (xy—l
cotx+cot™ y=cot™ | =——
X+y

Therefore,

! 7 3j 1(3J_
cot|sin | — [+cos | —
5 2 ]

= cot| cot™

4
— cot| cot™ —j+cot"[

i 3
:x;—l
-1
= cot| cot 7 3
i_i_i
i 3 2
~1_6
17 17
6

Hence, option (a) is correct.

17. (c) Given that 4sin* x=3,0<x <7

osinfx==

4
\/g T 27

= sinx = — =sin—orsin —
2 3 3

. T . T
=S -—orsim-—

RY/4
", tan3x=tan?:tan7z=0

Also, tan3x =tan3 [2?7[) =tan27 =0

Hence, option (c) is correct.

18. (c¢) Given the first term of AP = p

= a=p (1)
where, a denotes the first term.
And, a; =q,a; =3

= a+2d=q (11)
a+4d =3 ....(1ii)

Therefore,

pq = a(a +2d)

=(3-4d)(3-4d +2d)
=(3-4d)(3-24d)
=9-18d +8d°

Let £ =9-18d +8d’

Then f'=0-18+16d =—18+16d
For maxima and minima /=0

= —18+16d =0
g=8_2
16 8

Now, /" =16 (positive)

So, 1 will be maximum at d = % .

Hence, option (c) is correct.



NDA OMR MATHS PAPER 1

19. (@) We have given that
x’—8=0
= (x=2)(x" +2x+4)=0
= x=2,20,20°
-1+ \/gi
2
Hence, roots are non-collinear and will lie on a circle of

radius 2 units.
Hence, option (a) is correct.

where @ =

20. (c) We have given that,
SecXx-cosecx = p

1
= — =
sin x-cos x
2
> —=p
2sin xcos x

-2
sin2x P
where sin2x €[-1,1]

if sin2x =1, then p =2 will be the smallest value.
Hence, option (c) is correct.

21. (b) Let P=sinf+sinfcosl
‘. dar =cos@+cos’ O —sin’ @
do
For maxima-minima — =0
do

cos@+cos’ @ —sin” @ =0
cos@+cos’ @ —1+cos’ =0
2c0s’ @+cosf—1=0
(2cos@—1)(cos@+1)=0

= cosfd=-1or cos@z%

—f0=rorf="2
3
6 = can be neglected as 0 e (0,%)

Therefore, 6 = %

Hence, option (b) is correct.

22. (c) Given n(X)=6,n(Y)=5,n(Z)=4
S=(X-Y)uZz
Since, all 15 elements are different.
Hence, n(X—Y) =6
And p(S):6+4=1()
= Number of proper subsets of S
— 210 _1
=1024-1
=1023
Hence, option (c) is correct.

23. (b) Since, we know that relations can be functions iff
every element has unique image.

Hence, first statement is wrong.

If R:4—> A then Rc Ax A4

Andif R:A— B then Rc AxB

Hence, 2" and 3™ statements are correct.

Hence, option (b) is correct.

24. (b) Given that log,, 2log, 10 +log,, (10*) =2
=log,, 2 x +xlog,,10=2
10
=>1+x=2
=x=1

Hence, option (b) is correct.

25. (d) Given that ABC is a triangle and
c0s2A+cos2B+cos2C =-1

=1+c0s24+cos2B+cos2C =0

:>20052A+2cos(2B;2Cj-cos(2B;2Cj:O

=2c0s’ A+2cos(B+C)-cos(B-C)=0

(- A+ B+C =180}
=2cos’ A+2cos(180°— 4)-cos(B—C)=0
=2cos’ A—2cos A-cos(B—C)=0
:>2cosA[c0sA—cos(B—C)] =0
:>2005A[cos(180°—(B+C))—cos(B—C)] =0

:ZCOSA[COS(B+C)+cos(B—C)]=O
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B+C+B—C_

COS

:—ZCosA[Zcos B+C_B+C}:O

2
= —4cosA4-cosB-cosC=0

= cosA-cosB-cosC=0
Hence, option (d) is correct.

cosC tan A4 0
26. (b) Let A=|sinB 0 —tan4
0 sinB cosC
Therefore,
A= cosC[0+sinBtanA]—tanA[sinBcosC—O]
= tan 4sin B cos C —tan Asin Bcos C

=0
Hence, option (b) is correct.

27. (¢) Given that, A consists of first 250 natural numbers

that are multiple of 3
Therefore, A= {3, 6,9,..., 750}
n (A) =250
Set B consists of first 200 even natural numbers.
Therefore, B = {2,4, 6,8,.. .,400}
So, ANB = {6,12,...,750}
n(AuB) = n(A)+n(B)—n(A ﬁB)
=250+200-66
n (A uUB ) =384
Hence, option (c) is correct.

28. (c) Let’s take the first k£ terms are first & natural
numbers.

s, :k(k+l)
2
30(31)
. Se ) 930
Consider Sy =S, 20(21) 10(11) 310 =3
2 2

Hence, option (c) is correct.

29. (¢) Given equation, 4x” — (Sk + l)x +5k=0

Let the roots are @ and S.

Then,
—(5k+1
a+,8=—( (Sk+1)) _ 5k+1
4 4
And,
Sk
0{-,8—7

Given that, ¢ — f =1
\/(a+ﬂ)2 —dap =1

2

5k+1) _4[%}1

4 4

25k +1+10k

16

25k*> +10k +1=80k +16
=25k* =70k—-15=0
=5k*-14k-3=0
=(k-3)(5k+1)=0

=k=3 or —l
5

=1+5k

Hence, option (c) is correct.

30. (a) Given digits are 3, 5, 7, 9.
Since, the number of ways to find 5-digit numbers is 5!

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

e 5!
So, number of 5-digit numbers with digit 3 repeated = Y

5!
Number of 5-digit numbers with digit 5 repeated = Y

5!
Number of 5-digit numbers with digit 7 repeated = B

oy g 5!
Number of 5-digit numbers with digit 9 repeated = Y

.. Total 5-digit numbers
5! 51 51 5!
=—+—+—+—
21 21 21 21
:4[5x4x3x2!j
2!

=240
Hence, option (a) is correct.
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31. (a) The given digits are 1 and 2.
b

Let the matrix be {a }

c d

Since, each entry can be filled with 2 ways.
Therefore, number of distinct matrices
=2x2x2x2=16

Hence, option (a) is correct.

32. (¢) Let a,ar,ar’,...is in GP.
Then ak,akr,akr’,... will also be in GP,
where k is non-zero number.

Ifk:l,m;tO
m

a a a ) .
= —,—r,—r’,...will also be in GP.
m m m

Therefore, both statements are correct.
Hence, option (c) is correct.

33. (d) Given digitare 1, 2, 3,4, 5

Since, the sum of digits=1+2+3+4+5 =15 is divisible by
the number 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.

34. ) If f(x+1)=x"-3x+2
Let x+l=y=>x=y-lorx—>x-1
Therefore,

f(x)=(x-1)" =3(x-1)+2
=x"+1-2x—3x+3+2
= x> —5x+6
Hence, option (b) is correct.
35. (¢) If x*,x,—8 are in AP, then
= 2x=x"-8
= x"—-2x—-8=0
= (x—4)(x+2) =0
Xe {—2,4}
Hence, option (c) is correct.

36. (a) Given a, =2(i+ )
sy =2(1+1)=4, a,, =2(2+1)=6

(
a,=2(143)=8, a,, =2(2+3)=10
a, =2(3+1)=8, a,, =2(3+2)=10
ay =2(3+3)=12
Therefore,
a, a, dag;
A=lay ay, ay,
a; 4y Ay
4 6 8 2 3 4
=6 8 10[=2-2-23 4 5
8 10 12 4 5 6
=8[2(24-25)-3(18-20)+4(15-16) |
=8[-2+6-4]
=0

Hence, option (a) is correct.

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

.. We can form determinant of order 2.
Number of determinants=4x3x2x1=24
Let’s observe some determinants:

2 6 6 2

=848 =40, =48 -8 =40
8 4 4 8
2 8 6 4

=848 =40, =48 -8 =40
6 4 2 8
4 8 8 4

=848 =40, =48 -8 =40
6 2 2 6
4 6 8 2

=848 =40, =48 -8 =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.

So, sum of all the values of all determinant=0

Hence, option (d) is correct.

38. (d) Given equation of the circle is:
4x* +4y” —20x+12y-15=0
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1
= x’+y’ —5x+3y—75:0

On comparing with the general equation of circle
X+ +2gx+2f+c=0

S 3.5
E=7 /Tty
Therefore,

Radius=4/g’ + f* -c¢

25 9 15 7
=, |—+—4—=—
Va 274 72
=3.5unit

Hence, option (d) is correct.

39. (a) Let the fourth vertex be D(x, y)
D(x,y) c(5.2)

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

Since, the diagonals of a parallelogram bisect each other
and O is mid-point of AC .

= Coordinate of O ( _32+ > ,4—;2) =(1,3)

Also, O is mid-point of BD.

= Coordinate of O x+O’y_—4 = ij_—4
2 2 22

Therefore, compare the coordinate of O

f=1 =>x=2
2
And,

—=3=y=10

) y
Thus, the fourth vertex is (2,10).
Hence, option (a) is correct.
40. (c) We have given that
y+px=1 (1)
y—qx=2 (11)

Let m, and m, are slopes of equation (i) and (ii) and they
are perpendicular, so

—coefficient of x
= m,-m,=—1and m= :
coefficientof y
= ix —(—q) =-1
1 1
= —pg=-1
= pg—1=0

Hence, option (c) is correct.

41. (d) Given that 4, B,C are in AP.

= 2B=4+C

= A-2B+C=0

On comparing A —2B+ C =0 with the given line
Ax+2By+C=0

We get, x=1,y=—-1

Hence, line Ax+2By+ C =0 will pass through (1,—1)
Hence, option (d) is correct.

42. (a) Given points are A(p,p —3),B(q +3, q) and
C (6, 3)

As points lies on a straight line, so

slope of AB =slopeof BC

{ slopeof line = Y2mh

Xy =X

N q—p+3: 3—-¢q
qg+3—-p 6-—g-3

=1=1
.. Statement 1 is correct.

But it’s not necessary that the collinear points lie in the first

quadrant only.
.. Statement 2 is correct.
Hence, option (a) is correct.

43. (b) Given that ] : x—2=0and [, :3x—y—-2=0

. Slope of line/,, m, = —coefficientof x _ -1 w

coefficient of y )

The line /, is parallel to Y-axis or perpendicular to X-axis.
And, Slope of line/,,m, = _—\/lg = «/g

The line /, makes an angle 60°from positive X-axis.

. Angle between /, and /, =90°—-60° =30°

Hence, option (b) is correct.
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44. (d) Since, we know that circle has eccentricity e =0

And parabola has eccentricity e=1
And ellipse has eccentricity e<1
And hyperbola has eccentricity e > 1
Hence, option (d) is correct.

45. (b) Direction ratios of line /, = <6,3,6>
=a,=6,a,=3,a,=6

Direction ratios of line /, = <3,3,0>
=a,=3,b=3,¢,=0

Since,
cosd — a,a, +bb, +cc,
\/af +b +c] \/az2 +b] +c;
_ 6x3+3x3+6x%x0
N6 +37 + 62432 +3 40
27
C9x32

1

2
1 T
=@ =cos'| — |=cos™ (cos —j
(\/Ej 4

—o="
4

Hence, option (b) is correct.

46. (c) Let A=(1,7,-5)and B=(-3,4,-2)
.. Direction ratios of 4B are given by
AB=((-3-1),(4-7),(-2+5))=(-4,-3,3)
=>a=-4,b=-3,¢c=3
Direction cosines of Y-axis= <0,1, 0>
=[=0,m=1,n=0
.. Projection of 4B on Y-axis

= |al +bm+ cn|

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

Hence, option (c) is correct.

47. (c) We have ¢ =a+b where |a| = |b| #0

Therefore, consider

c-(a—b):(a+b)-(a—b)
=P~ =0

= cis perpendicular to (a —b).

Also,

c-(axb):(aer)(axb)
=a-(axb)+b-(axb)
=0+0=0

= cis perpendicular to (axb).

Hence, option (c) is correct.

48. (c) Given that |a +b|=|a—b| =4
:>|a-|—b|2 =|a—b|2

:|a|2 +|b|2 +2a-b:|a|2 +|b|2 —2a-b
=4a-b=0

=a-b=0

So, a must be perpendicular to b
Hence, option (c) is correct.

49. (c) Given that g,band c are coplanar.
= [a b c] =0
Therefore,
(2ax3b)-4c+(5b><3c)-6a
=2-3-4[a b c]+5-3-6[b c a]
=24[abc]+90[abc] {'.'[abc]:[bca]}
=24x0+90%x0
=0
Hence, option (c) is correct.
a* —x"“

50. (¢) Given that lim———
Xx—a x —_— a

= lima —Y =-1 (%form}

xX—a xa —_ aa

=1

BY using L’Hospital rule,

x a—1
. a‘log a—ax
=lim Ee -
x—a ax =0

=-1
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-1
a“log,a—a-a"

a-1 :_1
a-a

_a(log.azl)
a

=log,a=-1+1=0

=a=e"=1

& 1

Hence, option (c) is correct.

51. (b) Given curve #=1$" where ! >!

I Curve intersects Y-axis at a point! , then ! =1
! t Il# n t n

I 1"H$%d (&)

Now, differentiation w.r.t. ! of the given curve:
#—$ =19%" 11 2%

#"

Now, slope of the curve at the point ! (' )

Hence, option (b) is correct.

52. (c) Let the tangent makes the angle with X-axis be / ,

then

%& = il
Il$)

Now, the tangent will make the angle with Y-axis

##$%!

=" %/ = %&'

/ . /
:T# :r

=g ? B+ & :é)%

_/e 1

/J_q

/J'+' 0

Hence, option (c) is correct.

= ()0/3'

53. (d) Equation of the tangent to curve ! is:
' #" n

=30 =(14#))
%(")

(% & $"(# 9

(= $%+$

Hence, option (d) is correct.

10

54.(b) Let | =" +

) "+§###
oo .£ #
C ) O)

:-|—\/'+" fris}

Hence, option (b) is correct.

55.(c)If ! (#)="#'$ and ! [# )=

! e 1My

., '$
(r#)

And, '#. ="

From equation (i) and (i), we get:

"I

o090

)

HitfH)

"4 —1g
1%
! IS5 s %!
1%
! I$ "$

Putting the value of ! in equation (i):
Il

| g
(11 #)!
Core e e #0 s)
=08 & W Bt
$ 1= %
Now,
#( +& +1)="% .,
= "ﬂ#$+l _##%
- _#
w(
:(#
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Hence, option (c) is correct.

56. (d) From the given expansion, we have:
(#+"! +! )‘ +G#+% +'%')!

=) s ) g
(o) ()
.. Total number of terms in given expansion
=( 4 )4 1+
{! Total number of terms in expansion of (! +")! =l 4}

Hence, option (d) is correct.

ST.(c)Let 1 1"= & " $)fr o9 "#5%&% %
Itis possibleif I I"< land !'!"< ! or
I <" and ! <"

=t #lus = %)

Hence, option (c) is correct.

58. (a) The middle term in the expansion of

- T
y +§$&:-#V_O+$ 5%& {1 1 0%
(1 8) %

As per question, value of the middle term =!#$%&""

$ '#, ($| )!!!! ;(/':E(#& RIXCS

{! %, ="' #$" &)*+-*)0*01 ( & )‘3}
$ !!#! ($)$!! e _ "%$&'($#
$ !!#! ($)!: ,,%$&,($#

Comparing the power of ! both sides, we get

Hence, option (a) is correct.

11

59. (c¢) Given that:
(0 ) () oo () # (1&%()
+# (1) +# ()
="#, V0 R AR FH
S R R R TR R
=" TR o+ RO+ B HH
{ wo+'w, = %)
TR RO+
oo+ B

= "%+,
=%, =# (#)*!)
Hence, option (c) is correct.
60. (c) We have ", =" #$ '
(", be the sum of first ! terms of an AP)
1] # |
o= (14 Ty
Put!! =I' [ we get
ll! #! ‘
I "= =+ —
B !
Therefore,
"1 :#1 !#! 1

L S T T

..|:ﬂ +§ IJ{;_t+it}EI '—$' ‘§ j( )

"oog oy
Put.! =I"#"$¢
Lo=#(1)!"=$
Lo=#(")1 =
Pl="r"s " $
Hence, bption (c) is correct.

61. (b) Series of two-digit number that divisible by 4 is
I"# 1$# "%t && &

This series is an AP, here | =I"#" =% %&#% = ()
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Therefore,

LoE s (B 1)$
# =18 (#1 W
# &% (# )%

# # E S

# # $3
Hence, option (b) is correct.

62. (b) We have

sop 59 1 - %y&"-g;@@_ﬁ

n . _ !
( S8, | = $%|&|T?

&" 1
* + "o
= $%& $%@(*£ NERRLEE
Hence, option (b) is correct.
63. (d) Let !" bealadderand !" be a vertical flagstaff.

I is a point 9m below the top on flagstaff. ! is the foot of
the ladder and ! is the height of point ! from the ground.

L= R = 'HS %
In"#1 | "#$':%

| HSYER L (i o

Lo d=( 11 o 'J([_)*)+
~. Height of flagstaff

=1+ 2% H $%#H"'&
Hence, option (d) is correct.

64. (d) We have a binary number (!"!!""!!!"""

I'>" | We know that only two bit (digits) 0 and 1 be any
binary number.
.. Given binary number is

)! where

12

(e !)&&( "M 117& 117 1 g
+"1&+ 1 &+ 1 &+ 1 &

+rrgE &)

= (&3 +(1& &(' & ¥ $+ ),

= (&$%R

Hence, option (d) is correct.

65. (b) Given that #$% / —'|— &'()%)+</ < "4
I"

I #$Yu1/ —:—— & Q

Fr=m ## = !$

=) AR s ) s
=J$%E " %%h#

V%% = 1&
I IIIII Ill IIIII Ill
" HEY L= L= and #$%= = =
IR #1818
Now,
v -|
$%& + $(F = %_# ’%#
=3¢y,
=H+

Hence, option (b) is correct.

66. (d) Since, " ( )— '"##—3

Then,
L +1/7 # "
"

L +17) _"#$W %"#$ g/ﬁ._
)
="()

.. Period of the function ! (" ) =1/

Hence, option (d) is correct.

%

"&
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67. (c) Since, " (1) =" $W g
0

Then,

1/ I # | 4
g +—0/5#$% '$+— B #$%/$&—

=#$°/§#/E ()

1/
.. Period of the function ! ( ' ) =

Hence, option (c) is correct.

68. (c) Since, ! (") =#(")+$(")
Then,

. i} O Ly ! !
(r+1m7) WW/& &J(hb(' + 1)
:#$% y +!'_¢§/3 &';éé‘$*7+ +'(_"LT*%
N T AV L
- (? . I % $ . ( !
sty alls-"ag (1)
.. Period of the function ! ( ): "7

Hence, option (c) is correct.

69. (b) We have | ="#$' ($%4

Differentiate w.r.t. |, we get

" %8 #
" #$% :
== 4 %& e HEW=
" $ %
Slope of the curve = "#/
# O I'#/=$$

% &
tOIRES I

(o,
Core e l, (&

B 5% 1 @)
1 .t ("

%

Hence, option (b) is correct.

13

70. (d) We have " ( ! ) =%
L ES%! R
% 1HIHSW $ &

So, !l[r#y (# )

Lorus%n& Y [(OF) K )

Hence, option (d) is correct.

Y % "& "
71 (= C
. (a) We have (!)—$ $
# 2 o "& =
%o)(
"1 =#
&# " (1) = g SH %
e 1 (! "0p (
N _ %
(!)-(
sty ()
So, at ! =! function is discontinuous.

Hence, option (a) is correct.

72. (a) We have ! (") =[" 11|

We know that, modulus function is continuous on !
Hence, option (a) is correct.

"1 H$Y0!
"I +&'%'
Function is continuous at each point

(s ()

73. (b) We have " ( ! ) =

Now,
s (1Yo H L $%&
%(" (1) = !./(m
|
= % V [+$%& 10$1%)* 2}
|+!#
gL
Rl 4
I I(" !
#

Hence, option (b) is correct.
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74. (a) We have ! (") =" 1 ™'
Now,

)l

908!

—%&—V‘ [ )*&+,-./0%1&23%4

75
Hence, option (a) is correct.
" — cof ""'#$%&F#
75. (a) We have " = $% #+"$%§[_.
$f| #sod 7
& "= #$%$—o
$l+#$wd_ 9
Let "#$! ='—/ , therefore,
"L L RS #
= "#
¥ $ Bas 1 sl (
$  # "#$-( #4 1 J_))
$ # n
$ # "#$’%L/!° J"

Differentiate w. rt !
'll

I# \/Et

Hence, option (a) is correct.

, we get

76. (@) We have ! (") =" #$%+ &+ &'

1e: s g

% 11(")=

"(HS Yy S $%é.$
"UHS # W& HS

/
By checking options, we put ! = |—

14

/ / /
# 1"k '—!"#'2$ #$%& !"#Lé

/
#

~oH

So, ! ( )1s increasing in the interval gl
Hence, option (a) is correct.

S ##S%

77. (c) We have 5&( p

i

3/#0/%# oBSI6E,
f)% / . )
| -/

/ 19968

= )%*—I

/

N
/

* )%*

Hence, option (c) is correct.

78. (c) We have |(") mlpmg g
Ill
Let "=# | "##" = 1"
I#
'll
Now, —=!1 11 = & =1 |
I#
Therefore,at | =11 '= "

At L= =(") 1 (") 9% !
At =g () (S =9
So, 'l [I'#)

I I'H$% [&()

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

79. (b) Consider the given integral 83. (d) We have the following integral
wlAsH  dsr Rl B oo / *)#I' Ay —(§ =) s
+ ‘"
PI# | #H=! "#3% Y '
!{[][#ﬂ ¥ g ()8 )
=#(11)$# .
=1 (#) % % &
) Hence, option (d) is correct.
=t Er
Hence, option (b) is correct. 84. (c) Let ! be event of dice shows 5 and ! be the event
that sum is 10 or more.
80 (d) Consider the given 1ntegra1 Here ! (- )—|
81068 8] v |0 %s L) ={(e) (89 (o) e el )t ) )
[ a3 ws, (24 ()&)s % (#9p ()" 9
L1 (s s (15°) % )={(A (g 1) L ()
R ok {(r Eery (e)
SPCIETL A i
Be OB . QST L L, s oAl )
(" " # ) ( # H 2'-;*— E‘:ﬁ_ #T#- -. H )_'_E*’_ —" # )
:!*3; " (¥ $0/) (l&# 1'% |§¢_ # " '
! } " Hence, option (c) is correct.
:#_! 11+ 17E’i:(
# # 85. (d) Consider the given differential equation
Hence, option (d) is correct. %$ N
i
81. (d) We have |"#$! %&! %S
Let I'#1 =" | $o6H= # %"
Therefore, from the given integral, we have . %$ 8 &
|#$06 & = |1 = 4% %'
' S B
Since, ! =!"#", therefore &5 & %
" $%& ) Integrating both sides,
g m =¥, (P4), e s
¢ ') %_ G
L g =gt I
Hence, option (d) is correct. . ﬁ ﬂ B
# !

82. (b) We have the following integral
w!" (#$"!) —_ n !"(! ) "
05" = w4 U

=1" o& | +$

Hence, option (d) is correct.

15
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L)+ (7% (7 =+ )

86. (d) In group of men, let number of men = SO+ 4T+ § B &

o= % &, # ()

and,
And in group of women, number of women = !(. /_#) Ql n ) %, 4 )
i 1=
Now, " = # Hence, option (d) is correct.
I+,
| % M1 Hg" 89. (d) Statement I If the line segment joining the point
' ' I+ ! (' H )and ! ( # )subtends angle / at origin, then
! IS4 I1$"= I" I+1#" "
||#$! —_— - -#$
S v i s
| ' % So, Statement I is not correct.
: Ca— Statement II : In any triangle !"#

! ! —n ! _#! ' !n# n#$$
Statement II is correct.
Hence, option (d) is correct.

Hence, option (d) is correct.

[ , o
87. (a) We know that # =
" 1] 90. (d) We know that,

cow D P
I 0§ 9 1 # " "a#dm ke s o #
$ H% #
"o ! "$ 1% I I'"= $HSUH = %]
(s % ()t #= e " & %

Hence, option (d) is correct.
Therefore,

" ||+| ll " # H‘ Il' ! " n "+! I

91. (¢) We have, " =

= be byl T
N NN N RN . L)
Hence, option (a) is correct. " w t+l Lol g
$( $3 !) %
88. (d) Given lines, .
[y mon e o
. - . — # # ($% # n +! !
’ o
rel ;
#——=1/% £ "I Hence, option (c) is correct.
And T | #
| " I =/ # 1= "4 92. (a) Here, $%(§1) '$( )*#E|;E
And, o
$_/ g $  #fF &#o/—(

— thfn
By checking options if I'l +' " Il # then = &# ( )

16
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Hence, option (a) is correct.

93. (b) We have, ! (") = "#$(\/m/b " )
LIS N
e

gn! +0/101n! $

(

|
H

o VT
=1 (")

o (" )is an odd function.

Hence, option (b) is correct.

94. (d) We have, " (!)=1"#,$%
I"#$% $
| (" L0 9
. . ( %: g I"g"
! !(")is defined when ! >! and ! ! !,

Hence, option (d) is correct.

95. (a) Given, :; = ("L #)S %Yo}

" e N - I#
Let "1 $=# l—!$— =l 3 |$+ ! 5
From Eq. (i), we get:

+_ :||#$ n +!

L e
I#

! $%"I= I#
On integrating both sides, we get:

s $H
$%E ' 0% H
"4 () H# B %
D _ oo
" # () #
# ("HSH %&p "
("#SS+ %8P "HB YR
# ("#$4 %&§
"HE Bl %&'$
# (I"#1$ S%& #
#gn(% 1) $%k %)% #
#gn(v!) $%k%)% &
g &= # g

Hence, option (a) is correct.

96. (a) Let ! be the radius and ! be the height of the half
cylinder.
Then, surface area, | =/"# + "' +I"#

N

"
!$

Ill
On putting E =1

PRGELD

—
TN
s e

I #

17
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Neglecting the ! signas ! and ! cannot be negative.
| /
!_.._

!+
Hence, option (a) is correct.

97. (c) Total number of possible outcomes="! !" =#!
And favourable outcomes = (! !")! ( !#)!!( !$)

Therefore, total number of possible outcomes ='!

l n

I #$3%&'($) *(+,-,".'/10= —= —

0&'(3) *( T >
Hence, option (c) is correct.

98. (c) Here, we have given !"#$ ('_) D&
A I "
! ! '
And standard deviation (/ ) ="
Therefore, the new standard deviation is

= =#P
&
Since, addition and subtraction does not affect standard
deviation.
Hence, option (c) is correct.

99. (c) Here, | I"#" be (! I ) matrices with "#! =$

and "#! =%/
We know that

(8 )= v )1 )
where ! isthe order of ! and! , ! is a real number.
Doy ¥ (o A g § = s ]
=(")"!
=*+
Hence, option (a) is correct.

100. (c) Here, | 1"#" be (!!! ) matrices with I"#! =$

and "#! =%
We know that

(s )2 )""#;TS)

where ! isthe order of ! and! , ! is a real number.

18

CaspHr R () #e® =

) I8 ]

=() # #'I—i.+

Hence, option (c) is correct.

101. (a) Given that "# (/ #” )=!and I"#(/ #" )=
Therefore, consider

(/8 )="ud § ) 5 )
="#G(#$ ") HHE $ )+ SALS ) A%B )
SN Y {!$°/d& =\ $H }

Hence, option (a) is correct.

102. (a) Consider that,
HE(/ #)+ 1 %g B )

= & (1 # )+ 1" %8l % )
R GRS I ERCRN I N I
=8 () e TR %

NI TN
=adreat Wty R B

SIEEIL RN
SR IR AN N T
et gt
:!! +||!
Hence, option (a) is correct.

103. () Let | =" '# +$' %

(¥

|
Since, "#=1'1 # —

1!
On putting " = E in equation (1), we get:

(4

On differentiating equation (ii) both sides, we get:

Pt
# =S #F Yg— o
&%
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n Hift# )
L'

w2 HifeH)

III
For maxima and minima, we put = =1

| o=

Pt

| —= #
$.

| $+ 1

#

"H'S 10

At &:_##_$; _i

% #& "

which gives minimum value.

" : 1 0/
At &= '—#ﬁ:! 1%,
% #& R

which gives maximum value.

. Minimum value of ! at #="—is I"# H"# =I"#

Hence, option (b) is correct.

104. (c) Variance of first ! natural number is
! ;II! ! :#'#II' P %%%:%&!,
If all the natural n.umber ‘t.)etweer.l 1 and 20 multiplied by 3,
then
"#$%&™ ()&%)*+= | --./0

=1/,,.10
Hence, option (c) is correct.

o
105. (b) We have, ! ("#$$%Y'=— +— =—
(b) We have ( () A

! =T l_ _
# #

||: 'l

Given ! =!

[
SOHSNE= = = —

And,

19

I"HSYH&Y %' (1 R/ H

1 .

Hence, option (b) is correct.

106. (@) We have, ! (")=1"1""
Therefore,

L("+1)+0 (" ):5; ("% )H( ),

o
o #r e o )0

:g'! #!""o/(l)-!#§! H'# o

:#| n! 'l‘" n :rl$
At! =1 we get:

L)+ ()= ) ()8
IRk

=1$

Hence, option (a) is correct.

107. (b) We know the domain of "#$' | %8 .
. Domain of "#$' (! ! O/):is:
P
# [ S A
# roro#
Therefore, domain of the function is [!"#]

Hence, option (b) is correct.

108. (a) We have, E =1"#3$%&'(§

Now, circumference of circle, ! =!/
On differentiating w.r.t.!, we get:



NDA OMR MATHS PAPER 1

. Domain of "#3$' (! ! °/)is:

= % "#$%&' ()Y

*+#+,%8&'()%
Hence, option (a) is correct.

109. (b) Plane parallel to xy-plane is ! =" !!!!( )
Since, it is intercept 5 units on Z-axis.
.. Point (' I"# ) satisfy equation (i), we get

I =1

Put ! =! in equation (i), we get
=1

Hence, option (b) is correct.

110. (c) Let ! (") =1"#" 1$%!
e
! '(=) 3 #PY%6™

"#HEW &'H

We know that the maximum value of "#$! is 1.

o % 9
!()w _§é$:]

Hence, option (c) is correct.

111. (¢) We have given that ! (' )= "
! ' 1+ 18+ E%&
! E %& $ (
Also, given,
()

)

| HS+#% #&$ |
! < )

! "# $ &)
! $ &)

Hence, option (b) is correct.

Y

112. (d) Now,

20

L)+ # )es( e (# Y& (s )6 )

+H("H"S$)
=06" W 6 + &6 +
=%+ & '+$&
=%+ &'& +$& [I=¢]
=%+ &!($

Hence, option (d) is correct.

113. (a) Complement of X
=1 4" 4I"

I+ +H#E+I"
I+ +%&
Hence, option (a) is correct.

114. (¢) Given, matrix A4 is of order ! I'"
order! " .

. Order of matrix !" :![ ]”.','[ ]” !E[ !]!
And order of matrix !" :![ ]”:'[ ]” !&[ !]!

Hence, option (c) is correct.

[1# #$]

and matrix B is of

115. (c¢) We have
n |+# $ n # $
— L1 l _ ' _Il
G R
Therefore

_L+#$%|&| | # SRS

=|!—+(#! 'HB%R I+ $

Integration I become a rational, if
r"i=#" £ $
Hence, option (c) is correct.

116. (b) Mean of the given observations is,

VTRV I N NN

%

=g
Now, standard deviation / is given by:
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_
! = _#$#..
1%
(7 aef oy {rel R T TIE
A e)+ (" s)r (& 3) )%
I($
N LUE ML e
#$(#( #( #&
:\/#+%+&L'br"+&+% # (& #
' _ s
_ ¢ CHS(#( #( H&
e __# _#
= (O
Hence, option (b) is correct. Hence, option (a) is correct.

119. (d) Here, ! (' ):!"#$#( ): "% &' (#! ): ")

/ Therefore,
117. (d) We have, coefficient of variation = |= e 1.! ( I1# ): " ( -} " (;t# )
Now, standard deviation, =1 1"#$+ "#9% "f(which is incorrect)
=i ) 21 ()=
|
= [H#a " (7)) o
"#\/##.## (#) Naa
="%\/!### S L)
" (7
- o P HE)
!
e #)
—E—$ :!#!(#" )
_ e LH#L @)
And e
o #oo# CLEg ) )# (1 )Y
. Coefficient of Variation:{g | "Hit= SH# L1 @)
Hence, option (d) is correct. - : #["#$ * "#g# "#ﬂ&
I #'#
118. (a) Total number of gold coins =!" I #['#' ]
And number of counterfeits coins =! T #EHS
.".Probability of getting all four coins are counterfeits is "
= %= "#'O/c( )*+,* +-+.,/001,3

Therefore, both the statements are incorrect.

21
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Hence, option (d) is correct.

120. (¢) Total number of lottery tickets =!"
The prime number from 1 to 10 are{ I"# '$"%
.. Probability of drawing two prime number tickets is
',
= #$! .

1%

"t )%
#$%
"N #S ) %
1"&

n ll#
Hence, option (c) is correct.
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