NDA OMR MATHS PAPER 10

HINTS & SOLUTION
1. (c) (a,b)e Rea® +b> =25, where a,be Z Hence, option (b) is correct.
For domain, we have to find 'a’
gt =05} 3 ) _ sin(ex_z—l)
. (d) Given, f(x) =—
If 5=0, then @’ =25 = a =15 In(x-1)
If b=+1,then a*> =24 = a =124 Then, lim / (x) = lim s1n(e" ] _1)
(not possible as a € Z) 2 =2 In(x-1)
If b=+2, then a* =21 = a=+21 thcos(ex_z—l)-ex‘z
(not possible as a € Z) x2 1
If b=+3, then ¢’ =16 = a =14 x—1
If b=44,then ¢’ =3 = a= i\/§ This forms g and apply L’Hopital rule, we get:
If b=+5,then a° =0 = a=0 cos(eo—l)eo Ix1
Thus, domainz{O,i3,i4,i5} = yE}f(x): 1 ) =1
Hence, option (c) is correct. 2-1
Hence, option (d) is correct.
2. (b)Given, a,=a,=a,=...=a,, =150
Also, a,,,a,,,a,,.... are in AP and d = -2 4. (d) Given, f(x):xz_)Hl:l— . 2x
Since, a,, =150 x“ +x+1 x +x+1
AP is 150,148, 146,.... =1- 2
For the first 10 min, he has counted x+1+ .

150%x10 =1500notes

2 1
Time taken to count remaining 3000 notes = f(x)=1- VK where 4=x+1+—

X
n
Sn=5[2a+(n—l)d] Then’d_Azl_i
X b
n
= 3000=—|2x148+(n—1)(-2 2 _
oL (n=1)(=2)} Pt Moo= X1
" X X
:>3000=E><2(l48—n+1) =x=lorx=-1
2
= 3000 =148n—n> +n Now, 24_2
= n*> 1497 +3000 =0 o
_ d’*A
:>(n—24)(n—125)—0 =2>0
ax* )
= n=24,125 (x=1)
Since, he has taken 10 min to count 1500 notes, he will . d*A
} So, 4 is minimum at x =1 and =-2<0
not take 12 min to count 3000 notes. dx’ (=1)

So, n=24

. So, 4 is maximum at x =-1
.. Total time =10+ 24 =34 min
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So, f(x) is maximum at x=-1 and f(x) is

minimum at x=1.
Hence, the maximum value of the function

- 1(-1)
YD
(1) +(1)+1

Hence, option (d) is correct.

xe“dx
(x+ 1)2

=1 z_[ex{?;jl_)zl}dx

! 1 d
:>I—Je {E_(erl)z} x
Since, Iex[f(x)+f'(x)]dx=exf(x)+C

X

e

5. (c) Let zzj

= +C

x+1
Hence, option (c) is correct.

6. (b) Given curve is \/;+\/; = \/; (1)

Let the point be (xl, yl) at the normal is parallel to X-

axis.
On differentiating Eq.(i) w.r.t. x, we get
1 1 dy
—=+—=—=0
2x  2fy dx
Ay
dx X
(2],
dx ), 1) X,

Slope of normal = L _ |

(dy) Y
dx (xls}’l)

Given, slope is parallel to X-axis,

:>\/£=0
Y

{~slope of X-axis=0, for parallel lines, slope are

equal}

= x,=0

Put x, =0 in Eq. (i), \/Z+\/;=\/;
=) =a

Thus, the required point is (O, a)

Hence, option (b) is correct.

. (a) Let n missiles be fired and out of them # missiles

hit the target. Then, given

p=03=¢g=1-p=0.7
Target is hit when atleast one missile strikes the target.
Le., p(X > 1) :l—p(X: 0)

This must be greater than 80%. (given)

w0 _ 80
—=1-"C.(0.3)(0.7)"" >=—
:1_(lj > 80

10) ~ 100
10) ~ 100
=n=5

Hence, option (a) is correct.

. (c¢) Let vector Xi+ y}'—l—zl; be perpendicular to the

vectors 4i+ 2}' and —3i+ 2}'
So, 4x+2y=0and -3x+2y=0
(for perpendicular vectors, dot product is zero)

On solving these equations, we get
x=0and y=0

So, the required vector is k.
Hence, option (c) is correct.
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9. (a) We have [det(kA)T1 det(A)

I
= Jer ey )
det(4)

1
k" det(4)
_1
kn
Hence, option (a) is correct.

_ —n

10. (@) Given, x =cos2t and y =sin’ ¢
Differentiate w.r.t. ¢, we get

@:—ZSint and d—y=2sintcost
dt dt
dy
_dy 4r 2sintcost 1
”dx_@_ —2sin2t 2
dt

2
o £5-4(8)-£ 4
dx dx\dx) dx\ 2

Hence, option (a) is correct.

11. (¢) Consider (1+x+x"+x')" = {(1+x)(1+x2)}ll

11

:(l+x)11(1+x2)

{”CO +'"Cx+"Cx* +"C’ + 'Cx*t +}

11 11 2 11 4
{ C,+ Cx + Cx +}
So, coefficient of x*
:11C0'11C2+11C2'11C1+11C4'11C0

11x10 11x10 11x10x9x8
= + x4+ ——x
2 2 4x3x2x1
=55+605+330
=990

Hence, option (c) is correct.

12. (a) Let A, B, C and D be the set of the combatants lost

one eye, an ear, an arm and a leg respectively.
Then n(A) =70%, n(B) =80%, n(C) =75%
and n (D) =85%

13.

14.

Combatants who lost one eye and one ear
n(AmB) <70%+80% —100% = 50%
Combatants who lost one eye, one ear and one arm
n(AmBmC) <50%+75%—100% =25%

Combatants who lost one eye, one ear and one arm and
one leg

n(AmBmCmD)S25%+85%—100%=10%

So, minimum 10% of the combatants have lost all the
four limbs.

(a) Given, circle of radius » and centre (O,b) touches

line y =x— 2

So, radius of circle=perpendicular drawn from (O,b)

to line x—y—+2=0

0x1+bx(-1)=+2
Vi+1

= b2=b+2

2 _p

== = 2(J2+1
V2-1 (V2+1)

= b=2+2

Hence, option (a) is correct.

= b=

= b

(d) Given, tan@+sin@ =m and tan@d—sinf =n
Then, m* —n’ :(m+n)(m—n)

=(2tan8)(2sind) =4 tan Osin O (1)
Now, mn =(tan 6 +sin6)(tan 6 —sin )

=tan’ @ —sin’ 0

=sin’ 9( 12 —1}
cos” @
=sin’ 9(5602 6?—1)
=sin’ ftan’ @
= sinftanf = W
So, from Eq. (i), we get
m?—n® = 4M

Hence, option (d) is correct.
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15. (¢) Given, f (x) is a continuous function and — " +( . )3”
9) 2
| == 3\" 3 2n
f&) 9 = (a) ) +(w )
— n 2n
So, lim / ﬁj { S/ [9) indeterminant form} =(1)" +(1
-~ x 0 —1+1=2
2sin? 3x Hence, option (b) is correct.
_1: _ . 2
_£1_r)r(}f > [1—00526’—251n 0}

18. (b) We have cot (gjcot (%J

‘ sin>- | g _ s(s=a) | s(s=c)
=lim f| 2 3x2 X2 \/(s—b)(s—c) \/(s—a)(s—b)

2 s 2s
) 9 . sinx s=b 2s-2b
~tim (3] R I
) a+b+c—-2b
=§ _a+b+c
Hence, option (c) is correct. a=b+c
=%=3 [+ 2b=a+c]

16. (c) Given equation is 2(x+a)(x+ﬂ)—}/2 =0
= 2x*+2(a+B)x+2aB-y" =0

Hence, option (b) is correct.

. Discriminant, D = b* — 4ac 19. (b) Given, A and B are mutually exclusive events.

For equation ax” +bx+c =0 So, P(Ar\B):O
So, D=4(a+p) -4(2)(2aB-7*) Given, P(4)=02and P(4B)=03
= D=4’ +45° +8af —16af+8y’ = P(B)=03 {'.'P(AmB):O}
2
= D=4(a-p) +8y o, P 4 _P(Am(AuB))
= D>0 o (Aqu_ P(AUB)
So, roots are real and thus statement I is correct.
P(4) 02 2

Now,if a=8=y=0
Then, D=0
= Roots are real and equal. So, statement II is also

" P(4)+P(B) 02403 5
Hence, option (b) is correct.

correct.

Hence, option (c) is correct. 20.(c) Let the plane cuts the axes at points

A (a, 0, 0) , B(O, B, O) and C(O, 0, 7/) respectively.

z

. 3n . 3n
17. (b) We have —1+i3 N ~1-i\3 Then, equation of plane is Ti2iZg
2 2 a By

Now, it passes through point (a,b, c)
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21.

22.

= 3+£+£=1 (1)
a By

Let centre of sphere OABC be P (x, y,z)
Then, PA* = PB* = PC* = PO’

= (x—a) +y*+2 =22+ )+ 2

= a=2x

Similarly, #=2y and y =2z

On putting Eq. (i), we get

Hence, option (c) is correct.

(b) We have, S, =sumof first n terms of an AP

nS, :g[zm(n—l)d]
Similarly, S,, = 22—”[2a +(2n-1)d |

3
and S, =7n[2a+(3n—1)d]
Now, 38, =3,,

n n
:>3(Ej[2a+(n—l)d]=2(Ej[2a+(2n—l)d]
= 2a:d(n+1)
Sn:g[d(n+1)+d(n—1)]:n2d
=8, =n[d(n+1+2n-1)]=3n’d
and S,, =37n[d(n+1+3n—1)]=6n2d

.S, _6n’d
S nd

n

6:1

Hence, option (b) is correct.

(b) We have g[f(x)] =log, (\/3x2 —4x+5)2

=log, (3x2 —4x+5)

23.

24.

Let y=log, (3x* —4x+5)

= e’ =3x"—4x+5

= 3x° —4x+(5—e*"):0

For x to be real, discriminant> 0
L 16-12(5-¢")20

= 12¢" > 44

=>e' >—
11
= y2log, —
3
11
.'.Rangeoff={logE?,OOJ

Hence, option (b) is correct.

=|d|=1x4-2x3=-2

adj(4) {_42 —12}

g adj(4)
l
= 4" _ 1 42
2|3 1
21
=>4'=|3 |
2 2
b, b
Given, 4" ={ ! 12}
bZl b22
1
So, by, =——
22 2

Hence, option (d) is correct.

(c) Since, union is intersection, distribution over.

So, AU(BNC)=(AUB)N(AUC) and
(AmB)uC:(AUC)m(BUC) are correct.
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Now,(B'nd')ud=(Bud)u4d
=(4'UB)u 4
=A'U(AUB)

This is also correct.

Now,(C'NB')nA'=(CUB') N4 =4 U(BUC)is

not correct.
Hence, option (c) is correct.

25. (b) Given equation is 2x° + 30|x| +28=0
x* >0 and |x|20
So, 2x”+30|x|+28>0

for all real values of x.
Hence, there is no real root for

2x* + 30|x| +28 =0 exist.

Hence, option (b) is correct.

26. (@) Given, f(6) = 1?:0?0, then
fla) f(p)-—2o. P (i)

B l+cota.1+cotﬂ
: 5
Given, a+ﬂ=f

Y4

:>f(a+,6’):tan7

tan o + tan V4
= ——=tan| 7+ —
I-tanatan 4

tan o + tan S Vd
———=tan—=1
1-tan o tan S 4
= tana +tan f=1—-tana tan S
Divide by tan« -tan 5, we get
= cot f+cota =cotacot f—1
=l1+cota+cot f=cotacot S

From Eq. (i), we get

27.

28.

B cotacot
1+ cot a +cot f+cotacot

f(a) 1 (B)

_ cotacot
2cotacot

2x2
(c) Given, f ( x) - (_] SR

= f(x)=e e {—sz A 10gx(—4x)}
x

= f"'(x)= f(x)(—2x—4xlogx)
For maxima, f '(x) =0

= x> (—2x—4xlogx)=0

= —2x(1+210gx)=0

= x=0or logx:—%

Now, /"(x) = f'(x)(—2x—4xlogx)

+f(x)(—2—4x-l—4long
X
=—6—-4logx

f"(x) is negative at x =

VA

1 . : .
Thus, x = —= is the point of maxima.

VA

Hence, option (c) is correct.

(a) Given, differential equation is

x° (xz—l)%+x(x2+l)y:x2—l (1)

On dividing Eq. (i) both sides by x*(x* —1), we get
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dy x(x2+l) _ =1

& (1)) (o)

dy x2+1 _i .
= E—'—_x(xz _1)y_ X2 "'(H)

On comparing Eq. (ii) with % + Py=0Q, we get
X

x*+1 _1

P=

x(xz—l)’ Q_F

x2+1

e _ bt

x+l x-1 x

IF:edexze =e

21
log| % 2
"g[xj_x -1

X
Hence, option (a) is correct.

=e

29. (c) Let AB be a flagstaff of height # and BC be the
tower.

In APBC, tanf = B¢
PC

= PC=BCcotf (1)
In APAC,
A
h
B
0 20
P C

30.

_h+BC
PC
= PCtan280 =h+ BC

2tan @

o’

tan 20

= BCcotl- =h+BC

1—tan
L 2BC o,
1-tan~ @
2
N 1+tanzﬂBC:h
1-tan~ @
2
wh:hcoﬂﬁ
1+tan~ @

Hence, option (c) is correct.

= BC=

(d) Let Q(h,k) be the foot of the perpendicular drawn
from point P(3,3).

Y
B
(-3.5) P(3.3)
( Q)
h,k
420 o
: 5-0
Slope of line 4B=——=-1
-3-2
Equation of line AB
y—=0 :—l(x—2)
= x+y-2=0 (1)
Slope of line PQ perpendicular to AB = —=1
So, equation of line PQ is
y=3= 1(x—3)
= x-y=0 (11)

From Egs. (i) and (i), we get
x=land y=1

Thus, (h,k)=(L1)

Hence, option (d) is correct.
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31.(d) Let the infinite geometric progression is _ ) Xty
5 33. (a) Let the equation of ellipse be — += =1
a,ar,ar”,.... a b
a _ Given, minor axis = 1unit
Given, §, =6 => —=6 (1)
-7 1
= 2a=1=>a=—
9 2
and a+ar=—
2 and foci are (0,1) and (O,—l)
:>a(1+r):% ...(ii) = be=1= b’ =1
2
On dividing Egs. (1) and (ii), we get = b (l—a—zj =1=b-a’*=1
I 6x2 b
(l—r)(l+r) 9 = b =l+d
:>1—r2=§:>r2=l = b2=1+l:>b:£
4 4 4 2
1 Length of latus rectum
= r=*t—
1
2 2x—
From Eq. (i), _ 2a __4_ RS
a PN N
TN 6=>a=3 B3
(1 _2) Hence, option (a) is correct.
a
or 0 6=a=9 34. (c) Since, 1,1, and 1, are coplanar.
1+—
( 2) So, [1,7,,13]=0
Hence, option (d) is correct. a 1 1
. . =1 b 1=0
32. (a) Given equation log, (x—1)=log, (x—3) { 1 ¢
= %logz (x—1)=log, (x-3) = abc=a+b+c-2 (1)
! ! !
= log, (x—1)=2log, (x-3) Now, ——+-— -+ #
5 mron 1
= (x-1)=(x-3) RN TEIESNEED
= x* —6x+9-x+1=0 (g )
= x> =7x+10=0 I COR R T T
= (x-5)(x-2)=0 LH(#+1 ") % A
= x =5 or x = 2[not possible] _! #(# 1+ )HHL HY i

I G L I

log(—1) is not defined.
Hence, option (c) is correct.

.. Number of solution=1

Hence, option (a) is correct.
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35. (a) We have ! (") =# (I"#") +#($%!")

LIt # ("#$) %&" # (! %R" ™
"HEE) =" (S %8 "W M U

+#86 (') & #(

u$$ %&u

$ 1% "“E% "&?)# l’—(f

Since, it is given ! '("#$ :

o B>
+( 0,

O/QL&"(* < and

L(#$) =1

! #
—C
#1

Thus, ! !(" ) is increasing in i
Hence, option (a) is correct.

0 !II
.(b) Let #=""
36. (b) Let B 1S%E+ (8
_ n I"
=) #o0 1S%&) TS S%&/ H
[ /0_$o/&||/|(&/0 $0/&||/d'

Ly
. ++ +$(V0|8L+ I$%&
! - I .
Let "#$-="1 O6&-# #'
1 " I" | !II
N = n_
I T R

=,!("+|) y = %08 (" + %
=$%&( )" $%E) !
=$%&( )" —

Hence, option (b) is correct.

37.(c) Given, | "" =# I"#/
#o"gI=
#
#
# #$l/= —— %‘(/o)?

38.

39.

Also given, ! =" +¢ I"#$! /

#OI"ESl /=
#

# HYE i (W)

I "HE/ + %" =

l! n !
" _n

(# 9 (% k

Hence, option (c) is correct.

(a) General term in the expansion of E ! #'; 0 1s
#..= 9% (" . —o
:"$ (!)“n"+$!
L%
For coefficient of 1", put ! +' | #$
I £

So, required coefficient

T
& "%#%
_ ’
(
Hence, option (a) is correct.
(d) Given, 1" 1 " definedby ! (")="1["]

This is a fractional part function. Its graph is as follows:

From the graph it is clear that ! () is discontinuous at
all integral values of ! and continuous at all non-

integral values of ! . Moreover, ! ! | ()<'# # #
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Hence, all the three statements are correct here. [ (# £ % %
Hence, option (d) is correct. :#(.. " )( " $)
L") >"1 "< #$%8& and 1(")<"I ¥ "< $
40. (c) Given, ! (' !):-E "( . ) :$%'&'( # ) = $ So, ! '() is increasing in [!"#] and decreasing in
bt e P [|"#]
And " #— & $N"& ;%— § $N(H—9= ¥ B
% & N & %W & Moreover ! (") is not strictly increasing or strictly
Then, required probability =" ﬁ;o;'ﬂ decreasing in the entire domain. So, ! (") is not one-
[ one function.
" (#! )# %L; % Now, ! (") has maximum value at ! =!
- " 11 o iLe., !(!):!" in the given domain [!"#] and
e g o ) s (1) Ay g .
! & & minimum value of ! (") existat ! =!
= $IR %™ So |(|):"
$%E $%" $U& PAU& $%" $%!™ SV
_ $%! So, range of ! () = [!"#$] which is equal to codomain.
$%+ $%K $%$™ Hence, ! is onto.
_ % _ "8
$ny 43. (c) Given, ",, =" +#$ '

Hence, option (c) is correct. |
Replace !'! "# ;—, we get

41.(d)Give,equationis|! ! !|'+|!! !!| =" TR "
Let |! ! !|: ! (# X _!_+!_ _|_( P )
L U Now, ", =#, ' # |,
G G I R L L )
L E" 1$%E&E 4 !
So, |! ! !|=" [ I_("%' %
Since, |! ! !|:! I is not possible. T
! |'! i.:|i " Common difference=!, Il .= "Il #=§
| £ #3$% Hence, option (c) is correct.
So, sum of real roots =! +' =# o
Hence, option (d) is correct. 44. (b) We have, #( ) =iﬁ #?! % "<
" . . " w"H 1% " $&
. (¢) Given function ! ![ #q ! [%# lideﬁned by 0

I () is continuous at ! =!

L(")=""" 148"+ 198 + 4

10
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45.

46.

#oHw (1) #SARL)=

()

$ #$%g‘;%#—' #9009 #*)

*

$ = "HS #

Hence, option (b) is correct.
(c) We have given that

g1 +$9! + 8+ ) S & )= V&
"gH UH(SH ) &M RIS )=%$
COs(w ! )oak S+ e $0S$
Corg(0i# & H(0i# # = &
CorgH(wsr MH¥F VS

! !"##a(c—%&'!-l- —= I"#):'_: '

NE J$

/
n !II## !"#i.—*'k n )='_= 1

"y
It is possible only when !"#! =$ and !"#g/+ ! #%=$
0

! n d. ill #$% :|I i &l
Hence, ! I"# is an isosceles right angled-triangle.

Hence, option (c) is correct.

,then ! I= 1"

) D TS T I KO0 %

(b) Given, #( !)_%( g -y

N IR
and (! )—g% g =
# =908 (" 1#) (1) = %& {# (1)}

=%8" (&)= %g (&)+)
And, )
#s% =& (*1#)(1) =& " {# (1)

=& )

=+
"oHS(tr#)(1F O
Hence, option (b) is correct.

11

|
47.(c) Given, ! () =H#"#$' +'€/ "#$'% has maximum
0
/
value at ! =T
So. 11l g g
o,
Fou%5

48.

49.

50.

LI(") =#"#$" + "#$%
THwnd gy H
”9/% EHHS Y ==

|
From Eq.(i), ;! ="" £ #

Hence, option (c) is correct.

(d) Let ! :\/! +"\}/ + .k/ "+ H |
e

IR

B$%& ()% +,- #(/0#]

I > 1]

4

) "1 #
(b) Given, ! :gl #g

NETARET "#
_ﬁ # WSy &/+# #

-

Also given, | =

g L
P (B

$/'= "$%&+ 2 |
$ /="

(b) Let AB be the tower of height 2 whose part BC is
unfinished and P is a point at 120m away from its base.
Let I" #

Then, " # $
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In ! "#$ | "#$ & —

()
! EI'#S$
!
In ! "#$ | "#$%& —
l(&
! E g
So, tower must be raised to a height
=11 =g G

= (6 1 Yo

Hence, option (b) is correct.

i T
ﬂ"! $&
8 i g e 0/2'— &
O % §
A 8
= "#$! ( l) :F/O

Hence, option (a) is correct.

52. (b)WehaveY% ("1 |) (+!)!!
=(B1 L)@ e % 8R4
.. Coefficient of !
=)0 )+(#)(sy ())

=" +& +%

Hence, option (b) is correct.

12

53. (b) 8 chairs are numbered 1 to 8. First 2 women choose
the chairs from the chairs numbered 1 to 4. This is done

| I# "

in I.!"#F ——= $"%&(
ll#ll#
Now, 3 men choose the chairs from the remaining 6
|

chairs. This is done in "# 'l .= #—#'# "# $%&'()*
Therefore, total number of ways

=" I 3$$# %E&(

Hence, option (b) is correct.

! n!

54. (b) For ellipse — +— ="
(b) pse g

R

()

Foci are ! ('# !") and ! !('"-# !..)
Coordinates of minor axis are (!" ! ) and (!" 11 )

Then, from diagram,
n !u! i: !Ili €$%&)

I Slope of lines !I" " I"#$%#& "(U =#
ey e
" O'#

TR

Lot =t ()

TR

i

#5%&'()(*) ¢

n '#|: nn :# -

NG

Hence, option (b) is correct.

55. (c) Relation R is definedon ! Il as
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(IrEéw)! + % + $ () Pl
Now, (1" ¥ $%)! + = ™+ |

So, ! isreflexive.

Hence, option (d) is correct.

BIDIETEE 7.0 Let "= | (4 +9%8) "B
"5 = % ! o v
CEESY #oE(rECpes o grnET
So, ! is symmetric. #o# ! ;’)"%"$'4— '&(")&""
(rpgw) s+ s th # o (ECR (RS 908
(59 {63! +$=a+ % * (") IR,
On adding Eqgs. (ii) and (ii), we get o%

A+ =k #oE BB R &

Py & % &

L (190" &!'S$)

So, ! is transitive.

*

# # II&I( l_l}_ )II& "'F _ &l(%ll+ &
%

Hence, option (c) is correct.

Hence, ! is an equivalence relation.
Hence, option (c) is correct. bro# rrt
58.(c) Wehave " # !=(1+ #)" # |

56. (d) Given differential equation is # 10" # 1"
"#1 %M + $%! M = &
PR $%MHI=" $%! ' ($%%&’I! HE A
| HET # =(1+ ) (1 e e e )
| = & =1 ) (U L )

On integrating both sides, we get According to the question,

KHSLL A = % () (1 L )
g0 g (s (1)1 s (147 4
&+ %)*+#):&-(%i$ SRR I L T
) L : =1+ S (345

m $ + "#(#+$' ) $ + #( $+ !$)
") %or) #=3 This condition is true only when ! =/

Since, it passes through the point g /E;%, then dp ' ! L=/ 4 =g
p | | Hence, option (c) is correct.
WO HE S| # L= WL = -

|
From Eq.(i), we get "#$! | "#$' :'E/

On comparing with given equation, we get

13
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59. (¢) Given, " :(# N Ty )!

On differentiating w.r.t. !, we get

1 $ #
5= B s % T
($+\/!+T)!

o

Ill (1]
60. (c) From the previous solution, '— = L
n + $!

# §#04+ #E

Again, differentiating w.r.t. ! , we get

|II I h n n

L f () ¢ I $r
! i TR

1 In "
2 .y

I# I#
Hence, option (c) is correct.

61. (a) Since, !"# (/ #" )$!"# and !"# (/ +" ) are in AP

#O1HS/= RS - HE ¢ )

L % %
$&  $&f ) &'+ )
#O1$&"(/$ " )$&( + )
=08&(/ 8" )+ $&( + ) &B&"

#OS&"IH+ $&"I= 1$8S $&" 38"
# % 1"+ I8R" S % IS8T $8”

14

#$ "HE M+ %N&"$S W& " %R"
#$HS I wE'S ($( ¥S) we
#S$"HS (S WE&P (B %&) %R
# (6 wer)( He+ wefy
# "HS I+ %&=
Hence, option (a) is correct.
62. (c) Let the three points are ! (' !"!#), ! (!" F#" + !)
and ! ("#$H %
According to the question, these three points ! I' and

! are collinear.
I ' mn

So, [! # 1+1=$

1% # !
Lo mM# (S #% w9 +& 1=8)
Lot #se

So, ! has two values as it is the quadratic equation.
Hence, option (c) is correct.

63. (b) Let the GP of 200 terms be !!" $ ' $%9%59

Given, sum of odd terms =!

LH" T +RORET (¥
And sum of even terms =!
T 1005069 ()

On dividing Egs. (1) and (ii), we get
!

#
Hence, option (b) is correct.

64. (d) Common roots of equations R )

I"#$ +!!"#% +H="are /! '

and !”

Since, these values satisfy both the equations.

IR

65. (b) Since,




NDA OMR MATHS PAPER 10

" " II!! p— ] |
! "! #‘ | H :‘ ‘-
! !
. Hence, option (b) is correct.

Lo# | m ?‘1 |=‘ !#&s%&')?

) 68. (b) Given, 11" 1 '"# % # defined by
|
IR !
| ' "(1) = " T, Is surjective
e ) 6) N
As, ! is surjective, so every element in codomain must
have a pre-image in domain
1 !
| Let " :.—!
On solving quadratic equation, !" ! 11l "= # we get P

"y
! |.r !II __’_ n !

rES A0
' I &) #e8 T L

| "+!
So,if [t 1 1]r) "= #

For x to be defined,
L EYNEREN )

I ! isal +)ve. !
||1saways()ve and |

So, |!] =! + is possible. "+

Moreover, if|!|! LU # o #$ #1 %) %l ] $$¢$
From Egs. (i) and (ii), we get

e Y e e

So, maximum value of |!|=! + Hence, option (b) is correct.

Hence, option (b) is correct.

69. (b) Let ! ="(3%8)"" ( '($)" #"

66. (@) If !, =" ##$and |, =" +H$, "
I £ & “#
then I, I L= #= 1.1}, Slosw &n &#
So, Statement I is correct. #HE&#
Let | =" +#$ P& HIY% #
Then, its conjugate is | =" | #$ &'#HH#
So, conjugate depends on imaginary part and thus - #HE&#, 4
Statement 11 is correct. - V) vt
oo+l =+ = "$
' t ll+ *0 :II 1}
So, additive identity of complex number is 0 and thus - % g8 oM 3 #eH %
Statement II1 is not correct. I £ 1B %
Hence, option (a) is correct.
I I)%# %
. " " " Hence, option (b) is correct.
67. (h) We have "' * (1 ..)!!! ‘: ‘!..! ol ‘ ption (b)

15
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"HP"
70. (b) We have #( ")=# "
0" H 1% " $8

—% "<

Il (") is continuous at ! =!

o#soe (1) = #$%!)="()!

# #$%&;$ e aom) #)

*

#oHE HHE H —

Hence, option (b) is correct.

71. (@) Given, I"#1 +1"#" =$%41 + $%!

n ' +ll # "| !II

$ "#$0/—( & op— &!0/9&"! 0/@—6" |
$ #:‘»a';/—' v (#-& %gf’ﬁ/—' h (# &
n I +"
$ 'S O/cT -&)
o oy
¥ Gt R

Hence, option (a) is correct.

72. (b) Given in Binomial distribution, and

I"#$ 20
| | n

# "= "# 'WA)"# E %

So, required number of trials =!"
Hence, option (b) is correct.

73. () Let | 2 414 & ('!+!#!" é) and
(1 ke §)
| 1598 ()(*=

- b o
= #

=g
l'&

Work done !

16

74.

75.

76.

o=t g )i by e
=@()+)( )+ K )

=" "0 $%  %&()*

Hence, option (c) is correct.

(b) Given 1" | " definedby ! (")=" +I
o= 1 (")=$# ! (9=%#( )% &

Clearly, ! is one-one because not two values of x gives
the same value for ! ( )

Moreover it is clear that,

'H$%! = 1{&

I"#$%  &'()™*#

So, ! is not onto.

Hence option (b) is correct.

(b) Total hand-shakes possible among ! married
couples i.e.,
But there will be !

shakes hand with his or her spouse.

In
'l persons= """,

hand-shakes in which person

So, required number of shake hands is

=t
Hence, option (b) is correct.
(d) Given, !" # and " #

Then, !' =t 1l #( 1)( )

=11 e

()
s Iy

Similarly, ' = 11 #(1 ) 3% &'( )4

wrrsoe I
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77.

78.

79.

Hence, all the three statements are correct here.
Hence, option (d) is correct.

(b) Since, in (| +|.)!
T, 49888

So, in expansion of (#+! )l , sum of coefficients of
oddpowerie. " 1ot 1 1+ #$§%

Hence, option (b) is correct.

(d) In word MORADABAD, there are 34, 2D, IM, IR,
10, 1B viz there are 6 different alphabets. We have to
make a word of 4 letters at a time. For this first we have
to select 4 alphabets and then arrange them. This could
be done as follows:

Case I: When all 4 letters are different.

Number of wards="'1 . | "#= $!%
Case II: When 3 are same and 1 is different.
oo $% .
Number of wards="1,!I | —=" &
(%
Case III: When 2 are same and 2 are different.
, 8%

Number of words="1 ,!1 ! 1$&

1%
Case IV: When 2 are same of one type and 2 are same
of another type.
Number of ways="'! | | . $
- B
Thus, total words =!"# +$# +$%#+ " ="$"
Hence, option (d) is correct.

(c) Given points are !(!"#"$), !(!"!##"$) and
L (19
Equation of BC is
L1 mem g
11 1% Mg
Lo H I
W _ _ &
$ ) 1% ¥ ( ()

! Point ! (!' "B OIS "% ;be the foot of perpen-

dicular drawn from 4 on BC.

17

Direction ratios of AD

:<!! Mg ! ™ % % ! & )&
(LA T] %)

"% "$%
#riurds$nmpd (%) (

# 1= 1

So, coordinates of ! (' #3 ):("!#!! $)
I "+#= "= $

Hence, option (c) is correct.

80. (2) Given, ":;#‘=
Lo o# {sw& + #$}
LT w0 w) A
Ny = s
ko gy S W+ 8
L oHe g

I

[ !
Also, given T‘ =—

NS

e e
N m
Lo# #= S+ "% " B
gt & W 29

Put ! =! from Eq. (i), we get
"(HS)+ 1 1 HS () HS= % E
So, required number |! | =" HS=! +H¢ £

Hence, option (a) is correct.

81. (c) Givencircleis !' +"' =" and parabola is !

Solving both equations, !' +"! =#



NDA OMR MATHS PAPER 10

I+ g S
I G (U I 84. (b) Let | :\," % and 1 ="
B #&E % Now, — " —
It is clear that parabola lies in the first and fourth !# IN# 4 N#FH
quadrant where ! coordinates is positive. And " -
So, from the equation of the given curve, when ! =! I#
! E+ | Now, rate of change of ! w.r.t. !
Therefore, intersection points are ! (!"#) and ! (' ! #) " 2 ) )
! l#
Then, 1" =("1") + ( # ) #$%&( m /7# a Wrrr
Hence, option (c) is correct.
# % = = = —
I n 1 1
82.(b) Let! ={r#} 1 " ( F#g "{!}"{#{r#4 ? ) W& $’_$ #

Hence, option (b) is correct.

L9 g (A (e
SO 0) y
Now{ } (¥ et p{ )} opl) @R " e v

I | " I [ | I
Thus, only statement II is correct. $ h &
Hence, option (b) is correct.

- 'j_\/#$%%r &'#Eu !#i$% é&'#!

83.(c)Let!=|" # | = 1\/0/#$%+ &_# &-/¢|
# 1 0" ( ((
B ST |
' = $% + &# gl
"= o) o# 10/# ( ((%
# 1" ) ! L
= () +8'# - +#$%
[$%%08 1 1#1 # ] (T
s ) a e ) :()+§j&'#%+&-#--($& ##We_!é + #stoﬁ
" D /
M gt vy mriraram | =()+(4) )
#$:%'!_'(! I _I_#):gg %) 4( #% ,(ya Hence, option (a) is correct.
Given, ! "I '# and !'!" and ! all are positive. 86. (d) Given, "' "H$H#$! +(%--! ) & HSH=
So, I'< I ie, ! isnegative. g g
Hence, option (c) is correct. ! &—'." 03 —HE Y

18
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On integrating, we get

oo S Esn=n

" *+,(& "-i-) *+'O0# *+, %
" *+,'O # *+, %*+, (@ ")
"ok .O # *+ %@ -l)

KRR

Hence, option (d) is correct.

87. (a) Let h be the height of the tower.

h
| |
In ! "#$ | "#$%& (_ - '(.'—
! E oI $$56)
Again, in ! I"# |
!"#$%:f—, ! \/5&!.7
= 3% $& (%) )%

NS

Hence, option (a) is correct.

88. (a) Let "' =#$W " = #Mf )
1 !!""!#!# 1 !!" "$%&#
Then, (& g—' +) ] % (& mg
=48 (9% % %)
Therefore, " (') :"#$%( !%
On differentiating w.r.t. x, we get

1) = n—H|$ %8

|
Put I =1 — we get

n . !# 1
#35/07('& $'T$$ %&
$ !
"H -
(V$
=Js%&'V $

Hence, option (a) is correct.

—=%& $

89. (a) Given, in !'!I"# | sides are taken in order. From

triangular law of addition of vectors.
|

"oy o#H =l
WL+ o# =
" gL =]
Hence, only statement I is correct.
Hence, option (a) is correct.

90. (b) Given, ! I "
So, let ! =!
e 45%% 1 &F M 15%%! (&)
=1 1" H$%%
= "%%%

Hence, option (b) is correct.

91. (¢) In the expansion of (" + ")” , there are total (! I+ )

terms.

e+ 4+
So, middle term = — #$ #%:

=(! +" )HSHN&E ). =" #
~.Coefficients of middle term, / =" ( )f

In the expansion of ( +" )! o , there are total !! terms.

19
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I
So, there are two middle terms=%"#"$% and

'ﬁ;l +""§$ #968
0

I #$ #%&" (111

=", 8
(! + s a0 . ="'H S
.. Coefficient of middle terms

$0/l, 1'% '

1% _1d
1$"+ ! !

%/ +" =# 0%+ - & (#3% (" )y

Hence, option (c) is correct.

/ :!!$u 8(&&& n

| Hen

92.(d)! "' +# isdivisibleby (! +' ),if ! isodd.

So, ' +'' is divisible by ! +' #$
Hence, option (d) is correct.

93. (c) Equilateral !!"#  has vertices ! (! " !),
(1) and ! ( #)
r(mr)
N(NEND (#)
2 :\/(!"+ G+ E)E B
By option method, distance between (! Ml ) and ('" )

sy e =y
So, third vertex is ! (!"! )

Hence, option (c) is correct.

S %&(S

94. (c) Let " =" (et + &) )

#!

20

9s.

96.

o %&(3 (01 &),
! [#$ (()*$| +&l( $! )!

= (" %&($ é()*

! #$
= (/‘/#$&'($! O*'$m

" %&' $#

-(/#$<>*°°$Jr

/
When | —IT then | = —7

/
At ! :'I—,then =1

L
=—4¢—0
53470

Hence, option (c) is correct.

o | " 104

M E DT e

l n

(a) Given, ! :?jo, /(3

[ # " "
So. 1" =06 , &%

T (
#! I g
_0/0 /,, / 14_ !(

Given, !' =

#'o+! m $ # #
% & WA / 'y f# 3

( ' )

% '/ +ll ! —n $%&11
% ./ - #Ill - n () ./
Hence, option (a) is correct.

#
o H

(c) Given ""#§ ("#$" ) "+ #t' = ¢

Differentiate w.r.t. | , we get

Ra |

W m%,g"#ﬂ W %= &
oo b ue) (e
Cw %

Given, ! ="
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97.

98.

99.

So, from given equation
(s a1 =
v e Je 1l
Put the values of x and y in Eq. (i), we get
UL LHS% #8% (1%
"l

= [ #$%=1'() #$%E 1

Hence, option (c) is correct.

(c) Maximum or minimum value of function exist at the

. . P P
critical points where %3 derivative is zero. So,

statement I is correct.

If function is differentiable at a point, then it must be
continuous at that point while continuous function is
not always differentiable. So, statement II is also
correct.

Hence, option (c) is correct.

(b) The word ‘TIGER’ contains 2 vowels and 3
consonants. If the vowels should not occupy the even
positions means even places should be occupied by the
consonants only.

To fill the even places by the consonants, select any 2
consonants out of 3 and arrange them.

Selection of any 2 consonants out of 3="1,

The arrangement of these two consonants is given by

!Il
Number of ways to fill even places="! . | "#= $

Number of ways to fill odd places=!" =#
The total number of ways=1! 11 ="1
Hence, option (b) is correct.

(b)) We have 'l +'" #$ =% & (!l +" #"

.. Perpendicular distance between them is
- $ .

T | =" /O&I

N+ +, (

!*
Hence, option (b) is correct.

%

21

100.

101.

/ "/
(d) Since, "™ i =" " —H#HP%&P- —
I0) i ) i
I 7/
Now, in ' I"# [let " I= =" "= —
# #$
I s - — R |
"#oE S H vH#)
— g T«
)"
_$/ sl
"

Hence, option (d) is correct.

(d) We have ! (/)#! (")

§H % 8 S # BSY%

=S5 e aGasw e

& & WRE & ¥
SIS % # " HSDL BE BS% 1Y
=Sso0 e tm o HS%# / HS% HI% U W

& & & )

F#(/+7) #s%h ¥ ) &
S ) rkr) &
¢ & &)

=1 (1 +)

So, statement I is correct.

SHS(/ +) #SA&¥ ) 9
1) !(")=§o%@+~ ) e )
| N O

=g (147 ) + %4 # )
=(

So, statement 11 is correct.

()=
Let 1 ()= ()
ERE NICHIS

() I S %898 '($)1+4,

So, all the three statements are correct.

Now,
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Hence, option (d) is correct.
102. () Givencurveis ! ="# " # I"" ()

NN NI

Put%zl " $!(1_ !%!

$ 1 £ 'é"!%"#
$ 1= 1

!# i
Now, T e ( ! I)%

' T#: $( e 1)

Tl
=1 §=1 =1 #
$%!—!(E $ 3 $

I 1is maximum at ! =!

Put ! =! inEq.(i) " E "

Thus, maximum point on the curve | =" # is (!" I )

Hence, option (b) is correct.

103. (b) Let the radlus of the spherical balloon be ! .

]
Then, volume ! =|—’ " and surface area | =" /"

III
Given, 'I—# ="#$' P&

$ —0/(?’ (—&#

# a1 " $
$ !—/(! )EF#$ 5 T %%Y
Rate of increase of surface area,
A # ,
E_E %,$ #$%&°0 { )%

= /#f‘ + I:’_

/# #

P ‘o

# &

105.

Hence, option (b) is correct.

104. () Wehave ! (")=("14) ("+#( ! 1)

On taking !I"# both sides, we get

L") =S (M 1o (' + Y &I )

Differentiate both sides w.r.t. ! , we get

NP ()
YO e

Put 11(")
I £ $l= % Ii"\fﬂ
%
Now,
)= L)@ (st 8 o0

For | =1 " #1) =
For ! =I" "#(-‘,l!)<

For | :! * 'l#! $" ‘{Vb%>
! i\/"#!
$

So,at | = , there is local minima.

Thus, there are two local minima of function ! (")

Hence, option (c) is correct.

(b) From the previous part, at! =!, there is local
maxima.

Thus, there is one local maxima of function ! ( )

Hence, option (b) is correct.
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106. (b) Only II and III statements are correct.

"#1 +$% " &#
I($/ +$%1(P " $%é&

107. (b)Let! =

W e (§
17 / 1/
B S

/
—=! #—"4$ %8(# # ) = "%, similarly,

() =4

(1 # ) ="
"#(/#") HI"H
(7 # ) =#"#" and
HSL (7 # ) =1HSl”

F+
|
T — \./

/ / /
Mg %L+ &'H-
( ( (

So, ! =

" 1\$ '2+ $%!)fq~T+ $°//(e&

=f Nl
| "+\/_+I

Hence, option (b) is correct.

108. (b) Here, ! =! we shall use the change of
variables.
Y= and Y =4
We obtain,
"! ”! " ! II! ' l ll " #!
2 4 -6 -3 36 9 18
10 6 2 -2 4 1 -2
8 7 0 0 0 0 0
6 10 -2 3 4 9 -6
8 6 0 -1 0 1 0

23

Wehave | ", =1l # =1
" "!:!!'" #=14
| =" # =1 and | =L
Hence, we obtain,
(% 8- *#$ 88, #¥ o $H# o
foraist e sl sl
_ #$%$(s K3 )
o )3(8 ) #4 doo) (g
3 #Y6 $!
- J1% $(&) 6%% )
0 0 —05M)&

"R e $&Er

Hence, option (b) is correct.

109. (c) Let the radius of spherical soap bubble =
Then, its volume, ! =—/""' and surface area,
L=yt
Given, — =# (I"#$%&%

| o K
$ {Eflﬁ! "1;?: 45 oo 5=

" #
‘e ow 5963
" ="/ I_: ##_

I$ 1$

" % $

—= ## %'()* /0 123/4'&—

= Mg 56560() - S0
e

$ % 1$

Hence, option (c) is correct.

(b) Given, " | (")#" =#and [{#+ 1 (")} =$

110.
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! ;qﬂ(")#& # !#& "=l % =L=£

! " Ny

Since, " I (")#" =# R ar:

Hence, option (c) is correct.
!

C e glps s
7 L 112.  (d) Given, 5-digits are 0, 1, 2, 3 and 4
! #! ("= $ g Sum of digits=! + # & % ="I

| # | I' Sum of digits is divisible by 3.

! So, five-digit number divisible by 3 is not possible.
(M) $ # # Hence, option (d) is correct.

L #
Hence, option (b) is correct. TR npooqe #
113. (b) Given, ! =, and ! =

(b) Giv b g E g

111.  (¢) Consider the following figure:

!
l#’ '.r 3
; #$96') =§ !
L, e
$ —|!|°/P||(_& /°||(
1 ! 1 ! ! n .
In!l"¢ | & _‘" #‘:”(' F
|
P gop= oy
# #5( ) 2 g P~ g% g.
L 548 () 0 e
In | I"# $1'= 1% " = '
nrE R ey oy
|
I"# $% = — TR O
# SIS0y 4 &%,
| e | 2ds ( (
! = | 8&$ TR SRR
I ! Ty s &
I"# $% = I_ L %
# =0 . &
e L eded oo
! \/(_ Hence, option (b) is correct.
Now, £ 22
"$ "# S#

24
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114. (b)) Given # =I"#$ =I$#/ =%&"# =
(") ="#3

-l 1
Since, #, = $/—

" and

Ill
=$"% %z &"

So, regression line of Y on Xis
#1#=$. (% %

"H IS H#SH%U% 1Y

" HSH &Y

Hence, option (b) is correct.

115. (b) Equation of line perpendicular to the line
FH+" #$ Dis 11 +'" #$ N
Since, it passes through point (!"! )
"% E#
# = $

.. Required equation of the line is
N

So, y-intercept is —

Hence, option (b) is correct.

116. (a) Two chits are drawn one by one from ten chits
number 0 to 9.
If second chit drawn is to be 9, then it is clear that first
chit drawn is other than 9.

So, required probability is = —— ™

7! —
ool

Hence, option (a) is correct.

11 "
117. () Given line ~—— =~ =7 *
n # $

I I"#$% ("& r &(* ) lies on the line.

=$ (say)

25

Now checking through option, this point satisfies the
planes !'I +'" W #=1 and I 1 1" " +] #H

Hence, option (d) is correct.

|
|||+! !"-

118. (d) Let " :.ﬁ}ﬁ $;g

L omrny#E Y ("+!! !"!)
B (DT
RE G CD)
COs+ ¢ o
| (& w961 1)
T &%
(& #% M)
= ;
(s
=
. N B
So, conjugate of ! is " :T
Hence, option (d) is correct.
PEr nItrg "+
119. (a)Let, "= Il " "L # 1 # |
g #1010 " %"
Onapplying ! , I #! ., we get
R i
|l: !! n n #+ !
Ph# # M+
Now applying operations !, 11 #! and
U and taking common ! +' # from !,
we get
o
= (14" 4+#)) ! ['$ #3% . #&' (%'$)(}

I # !

Hence, the value of determinant is 0.
Hence, option (a) is correct.
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120.

Also, standard deviation of these four observations
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-

(a) Given observations are ! "#"! and ! .

26

$\/(!")!+(#)!+(--) Tl

%
L+t

) e —"-4$

) 5+%!!!!_$
"4

) 6= 7!

) 1= 1%

) E 1A 4

) E 1A

R
Lo 17Eé&\/g

%

[&'()*+,- /01 &+23&



