1. (b) LetA:{x:xeR,
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HINTS & SOLUTION

x|<1}={x:xeR,—l<x<1}

and B:{x:xeR,

x—1|>1{

= B={x:xeRx-1>lor x—1<-1}
= B={x:xeR,x22 or xSO}

So, A=(~1,1) and B =(~0,0]U(2,0]
Then, AUB:(—OO,I)U[Z,OO)

= AU B =(-0,0)-[l, 2)

= AUB=R-[1,2)

= AUB=R-D

where, Dz{x:xeR, 1£x<2}

Hence, option (b) is correct.

. (c)Let o and o be the roots of the equation

3 + px+3=0
3
-, Product of roots, a-a” = g

= o =1
1
= a=(1p
= a=l0,0 [cube roots of unity |
a =1 is not possible. So, roots of the given equation

are @ and @°.

Sum of roots, @+ @’ :—g
-~ 1=

3
= p=3

Hence, option (c) is correct.

. (a) Let the two numbers be a and b.

Then, AM= A= 2 GM=G-Jab

2ab
a+b

and HM=H =

Given, A-G=2 (1)
% (i)
G*=AH

and G—H =

N Gzz(G+2)(G—§] [fromEqs.(i)and(ii)]

= G=8

= ab=64

From Eq.(i), A=10
a+b
=

= a+b=20

..

10

(1V)

Solving equations (iii) and (iv), we get

a=16,b=4
b_1
a 4

Hence, option (a) is correct.

2 -1 (cosH+isin¢9)2" -1
2l (cosz9+isin(9)2" +1
_ cos(2n0)+isin(2n0)-1
cos(2n8)+isin(2n6)+1
[from Demoivre's theorem |
_ 1-2sin’ nf+i(2sinnf cos nd) -1
2cos’ n@—1+i(2sinnfcosnd)+1

4. (b) We have

_ 2sin n(—sinnd+icosnb)

"~ 2cos n6(cosnf+isinnd)

=itan(n9) [‘.'—x+iy=i(y+ix)]
Hence, option (b) is correct.

5. (d) Since, —% <sin”' {2x\/1 —x’ } < %
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1 1
= ——F=<x<-—F4
2 2
So xe[—L L}
’ V22

Hence, option (d) is correct.

. (b) Given, differential equation is

7 33 e 2
(@] (&)
X X

Order =Highest derivative = 4

Degree =Integral power of highest derivative =3
.. Required sum=4+3=7

Hence, option (b) is correct.

. (b) Four letter words are to be formed using the letters
of the word FAILURE when F is to be included in each
word.

This shows that we have 6 choices for 3 places as one
place is occupied by F.

So, required possible words °C; x 4!

Hence, option (b) is correct.

. (¢)In AUBC, AB=c, BC=a and CA=b

*» D1is the midpoint of BC
= BD=CD= %

In AABC, ZADB =90°

So, cosB=@=ﬁ
AB  2c

Hence, option (c) is correct.

1 1
9. (a) Wehave p=—=¢g=—
(a) pP=5=4=7

10.

11.

Given, P(X=4),P(X:5 and P(X=6) are in AP.
4 n—4 n

()

2)\2 2

5 n=>5 1 n

(s

) 1 6 l n—6 ] 1 n
P(X:6): C6 5 (EJ == C6(Ej

= "C,,"Cs and "C; are also in AP.
= 2"C,="C,+"C,
5 n! n! n!
. = +
5(n=5)! 41(n-4)! 6!(n-6)!

Clearly, this equation is satisfied for n =7

P(x=4)="C,

N | =
N | =

Hence, option (a) is correct.

(c) Given, f(x) =2x"-3x
= f'(x) =4x-3

e
4
3
Clearly, f'(x) >0V x> 2
. 3
And f (x)<0 A X<Z
So, f (x) is strictly increasing in the interval (%,ooj

and strictly decreasing in the interval (—oo,%j

Thus, both the statements I and II are correct.
Hence, option (c) is correct.

x’dx
(1+x2)(l+m)

Let x =tan @ = sec’> 8d6O = dx

(b) We have f(x)= j
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tan” Osec’ 8dO

jf(x):'[(lﬂanz 9)(1+\/1+tan249)

_J~ tan’ 9
1+5600

{ 1+tan” @ = sec’ 6’}

—_[ sin” @
cos&’ 1+c036’)

_J» 1—cos* @
cos&(1+cosb)

—jl c0s6’
coséd

=J- secd—1)do
=log(secf+tan @) -6 +C
Given f(O):O:>C:0
So, f(x)=log(secH+tand)—6

= f(x)=1 (m+x) tan~' x
:>f(l):10g(\/§+1)—%

Hence, option (b) is correct.

i 00

12. (c) Given, A=|0 i 0, i=+-1
0 0 i

1 00
= A=il0 1 0

0 0 1
= A=il
So, A" =(il ) =i"I" =i"l
Given, A" =1
This is possible only when /" =1 =>n=4,8,12,....
or n=4p

Hence, option (c) is correct.

13. (b) Given,

:|a—b|

:>|a+b|2 =|a—b|2

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

= a and b are orthogonal

So, statement I is correct.
Now, let |a+ ] =[a| |9
= la+b[ =(|a]+[6])
= laf +|B|" +2a-b=|a|" +[p|" +2|a|[p]
=a-b=ab
= abcosd=ab = cosf=1
=60=0°
=allb
So, statement II is not correct.
Now, let |a +b|2 = |a|2 +|b|2
= |af +[p| +2a-b=|a| +|p|
=a-b=0
= a and bare orthogonal
=allb
So, statement I1I is correct.

Thus, only I and III statements are correct.
Hence, option (b) is correct.

14. (d) Number 4-digit number formed from the digits 0, 1,
2,3,4,5, 6,7 when repetition is not allowed

=7xTx6x5=1470 [ 0 cannot come at first place]
Number of 4-digit number formed from the digits 0, 2,
3,4, 5, 6,7 when repetition is not allowed

=6x6x5x4="720 [ 0 cannot come at first place]

So, total numbers of 4-digit number such that each

number contain digit 1 is
=1470-720="750

Hence, option (d) is correct.

15. (b) Given, 25cos’ a+5cosa—12=0
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= (5cosa+4)(5cosa—3)=0
4 3
= cosa =3 or cosa =—
~> a 1s the root of the above equation such that

RY/4 3
7z<a<7.So, cosa =——

Hence, tana = Z

Hence, option (b) is correct.

16. (¢) Given curve is y2 = 4(x+2)

= 2y—=4
ydx

- o_2
dx y

= x—-2y+6=0
Now, length of perpendicular from (O, 0) on this

tangent

0-2(0)+6

1+4 | 5

Hence, option (c) is correct.

17. (d) Here, a = BC = J0* +(12-0)’ =12

b=AC=(0-8) +(6-0) =10

6

c=AB=+8+6" =10
.".In-centre is given by

ax, +bx, +cx; ay, +by, +cy,
a+b+c a+b+c

18.

19.

20.

_(12><0+10x8+10><8 12><6+10><12+10><0j
12+410+10 ~ 12+10+10

_(@ %)
132732
~(5.6)

Hence, option (d) is correct.

(a) Let the given numbers be a and b.
Then, AM =2
a+b

=2=a+b=4 (1)

According to the question,

Ja(b+1)=2

= ab+a=4 (11)
On solving Egs. (i) and (i1), we get
a=land b=3
2
SO, HM = ﬂ = ﬁ) = E
a+b 1+3 2

Hence, option (a) is correct.

(b) Given, SD of x =0
Let new variable y
ax+b

Then, y= ( given)

" SD is affected by change of scale but not by change

>(x-x)

n

of origin {SD =

So, SD fory = |[%|&

C

Hence, option (b) is correct.

(c)Let [ = J;:Z e* (logsin x+cot x)dx
'.'Iex {f(x)+f'(x)}dx=exf(x)+c

[ d ) CcOoS X }
"—(logsinx) = —— =cot x
dx sin x

Therefore,
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¥ . 7/2 2 _
I= [e (logsin x)lr/4 = b” =ac
. . . = 2logb=loga+logc
=e2log(l)—e * log(ﬁj = loga, logh, logc arein AP
. 1 = loga+1,logh+1, logc+1 arein AP
_ 4 - el —
=—e*log(2) 2 [log1=0] - 1 , 1 , arein AP
1 = I+loga 1+logh 1+logc
=—e*log (2) S .
7 o statement III is also correct.
Hence, option (c) is correct. Hence, option (c) is correct.
21. (b) An event having no sample point is called 24. (¢) Since, sin A—cos B =cosC
impossible event while an event having one sample = sin 4 =cosB+cosC
point is called an elementary event. _» B+C B-C
. : =2cos cos
Hence, option (b) is correct. 2 2

B-C

. A A A
. = 2sin—cos— =cos| 90°~— |cos
22. (d) Let the roots of the equation x* —12x+a=0be « 2 2 2
and 3a. I:'.°A+B+C =90° and cos(90°—8) =sin 9]
Sum of roots, &t +3a =—(-12) = a =3 B-C 4 B-C
> — =

A
= €0S— =CO0S

Product of roots, a(3a) =a 2 2 2 2
= a=3(3x3 = A+C=B (i)
. a=27 wA+B+C=180°
Hence, option (d) is correct. — B=90°=2
23.(c)Let a=1,b=2,c=3 Hence, option (c) is correct.

Clearly, a,b,c are in AP but a*,b*,c* ie., 1,4,9 are

) ) 412 4 N6+1
not in AP, 25. (d) Consider, cos™' \/: —cos”’ Vo
So statement I is not correct. 3 2\/§

Now, let a,b,c be in GP. _1( 1 j 4 B-2
=tan | —— |—tan
= b =ac V2 1++/6

Clearly a°,b°,c” are also in GP.

So statement 11 is correct.
-1 \/5 —ta 1[@‘&}

= b*=a’c’ . | Vl=x
. COoS x=tan

Now, again a,b,c are in GP. = cot
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4
JE2Z o k=6 ="C,(p) ¢
¢ . : 8 (1) (2Y
Hence, option (d) is correct. SR () I el
414113 ) \ 3
A A A A A A A A A 1120
26.(d) Let a=i+j+2k, b=i+2j+kand c=i+j+k =

Then, vector perpendicular to ¢ and coplanar to a and Hence, option (d) is correct.

b is given by

=cx(axb)=(c-b)a—(c-a)b 42 2x+1 1

= (14 2+1)(i+j+2k) = (1+1+2) (i+2] + ) 29. () Given, [ 2x+1  x+2 1|=(x-1)"
=4 +4k 3 31

A ( N ];) On expanding, we get

= (" +2x)(x+2-3) - (2x+1)(2x+1-3)
This is satisfied by option (d). .
+1(6x+3—3x—6):(x—1)
27. (b) Out of 100 students, 70 are boys. — (x2 +Zx)(x—1)—(2x+1)(2x—2)+(3x—3) (x—l)k

So remaining 30 are girls.

3 2 _(+_ 1\
Average marks of boys =75 =x" =3x" +3x-1=(x-1)

Average marks of complete class =72 = (x — 1)3 = (x - 1)k
Let the average marks of girls=x —~ k=3
Then, 72 75x70+xx%30 Hence, option (c) is correct.
100
= 7200 =5250+30x 30. (b) Let P be the balloon at height / from the ground
195 and from point 4, its elevation angle is 30°. After
T3 65 walking 1 km to point B, elevation angle of P is 60°.
Hence, option (b) is correct. P A
o D 1 .
28. (d) Probability that a prediction is correct = g(elther
win, draw or defeat) h
L0
P=3
12 30° 60° v
—1-—=-Z )
= 4q 373 A <8 <—x+Q
Here, total 8 matches are played. h
So, n=8 Then, in APAQ, tan30° = @
+
Probability that 8 predictions are correct= P (X = 4) Let x = BO
= l+x=h3

= x=h3-1 (i)
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And, in APBQ, tan 60° = ﬁ
X

= h= \/gx

From equations (i) and (ii), we get
h=B(h3-1)

=  h=3h-\3

=L

Hence, option (b) is correct.

(i)

31. (b) Relative order of vowels and consonant remain
unchanged.
Therefore, vowels will occupy only vowel’s place and
consonants will occupy consonants place.

. 4!
Now, 4 consonants can be arranged in 2 and 3 vowels

|
can be arranged in %
4! 3!
.. Required number=—x—=36
21 2!

Hence, option (b) is correct.
32. (c) Coefficient of correlation

e Cov(x,y)
\/V'ar(x)\/var(y)
Z;@y[ _(%xi J[%yi ]

0.0,
12
—=(0)(0) _ _
=10 {.‘xzzxizo,yZZyizﬂ
2x3 n n
-2 0o
10

Hence, option (c) is correct.

33. (¢) Given, Xi+ y}' +zk is a unit vector.
So, X’ +y* +z° =1 (1)

Also, given x:y:z=\/§:2:3

34.

— x—B3k, y=2k, z=3k
From Eq.(1),

3k° + 4k +9k* =1
= 16k* =1

:>k=J_rl
4

[let]

Hence, option (c) is correct.

(b) Given two lines
3x-4y+12=0 (1)
and 3x—4y =6 (11)

are parallel lines.
Let equation of line mid-way between two given lines

....(iii)

Let (0{, p ) be the arbitrary point equidistant from lines
(1) and (ii).

Then, d, = perpendicular distance of (a, Jij ) from the
line 3x-4y+12=0

3a—-4p+12

“Bhe

And d, = perpendicular distance of (a, p ) from line
3x-4y-6=0

is
3x—-4y+k=0

1

30—48-6
= d, =227
> Jo+16
Now, d, =d,

= PBa-4p+12|=Ba-45-6|
= 3a-4p+12=3a-45-6)
or 3a—4ﬁ+12=—(3a—4ﬂ—6)
= 6a-8+18=0
= 3a-44+9=0

Thus, required line is
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35.

36.

37.

3x-4y+9=0
{ (. B)satisfies Eq.(iii), 3¢ —48+k =0 = k =9}

Hence, option (b) is correct.

(a) Family of lines is

(a+2b)x+(a—3y)y+a—8b =0
= a(x+y+l)+b(2x—3y—8) =0
Given, above lines are concurrent at point of
intersection of lines x4+ y+1=0 and 2x-3y-8=0
which is A(1,—2).
Now, the line through A(l,—Z) which is farthest from

point B (2, 2) is perpendicular to AB.

Slope of AB :22_—(2) =4

So, required equation of line L is
1

y=(D)=3(-1)
= x+4y+7=0

Hence, option (a) is correct.

(c) From the solution of previous question, line L meets

the coordinate axes at C (—7,0) and D(O,— %j

So, area enclosed by line L and coordinate axes

=%x(—7)x(—%j = %sq.units

Hence, option (c) is correct.

(a) Let |a|=1,|b| =1, |c| =1 and ax(bxc)zg(b+c)
= (a-c)b—(a-b)czglﬂrgc
B

:>a-c=—3 and a-b=——
2 2

Let the angle between a and b be @

J3

Then, g-h=——
2

38.

39.

= |a||b|cos€=—§
B
= cosd =—7 [ |a| =|b| =1]
= 9:5—”
6

Hence, option (a) is correct.

2 2

(b) Let the equation of the ellipse be % + Z—z =1

If foci S and S are (+ae,0)

Let P (x, y) be any point on the ellipse.
The sum of focal radii= PS + PS'"'

= \/(x—ae)z +y° +\/(x+ae)2 +y°
=2a

= Length of major axis

Hence, option (b) is correct.

(d) Since, A and B are two independent events having

probabilities P(4)=
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P{(AnB)N(4 mB)'
= ; = O
P(ANB)
Hence, all the statements are correct.
Hence, option (d) is correct.

X

40. (d) We have Ie—(l +xlogx)dx
X

_j ( +10gx)dx
= [ log xdx+ [ e [ de
:(logx)(ex)—j(l] e'dr+[e ( jdx+C

=(logx)(e")+C
Now, Iex [f(x)+f’(x)]dx

:jexf dx—i—je"f’(x)dx
=e'f(x J.f Aa’x+J‘e”f'(x)dx
=e'f(x)+C

Hence, assertion and reason both are correct and reason
is the correct explanation of assertion.
Hence, option (d) is correct.

41. (b) Given, A={x:-1<x<1} and B={y:1<y<2}
wo—-1<x<1
= 0<x*<I1
= 1<1+x’<2
= 1<y<2
Clearly, the given function is onto but not one-one as
1+ x” takes the same value for both positive and
negative values of x.

Therefore, it is surjective but not injective.
Hence, option (b) is correct.

42. (a) Given 2(2—2\/51')2 :i(\/§+i)4

43.

i(ﬁ+i)4

2(1—\/§i)2

) i(ﬁ+i)4 (Y
(P (B) (V31
:%(2+2i\/§):—\/§+i

Clearly, ! lies in the II quadrant.
So, " (1) =/ #'

-l

! &

—=>z=

=/"

Hence, option (a) is correct.

(c) Wehave " (1)="s(#1##1) <

(3 (8 1 E (aH
("} ¥ $ [#9]
and " !!("% # $ ['#$]
I (") is increasing in the interval [!"#] and

decreasing in the interval [!" #] :

So, minimum value of ! (") =1 (!) and maximum
value of ! (") =1"# {1¢ ¥o! (&}
Now,
#( !):g#'u#é
"(13 "— I+ 1 ?
CRIE I RCE
-, Range of ! ( [g; #o

So, [#!"4] :§#§ #o
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44.

45.

46.

Hence, option (c) is correct.

(b) When a particular bowler plays, then two batsmen
will not play. So rest of 10 payers can be selected from
17 other players. This is done in " ! , ways.

If a particular bowler does not play, then number of
selections is ' !,

If all the three players do not play, then number of
selectionsis "I, .

So, total number of selections

="+

L] o

+

Hence, option (b) is correct.

(b) 1f the particular batsman is selected, then rest of 10
players can be selected in ! , ways.

If particular wicket keeper is selected, then rest of 10
players can be selected in ! |, ways.

If both are not selected, then number of ways="1,
So, total number of ways

=% 1$ +1, =+ 1$

Hence, option (b) is correct.

(b) We have #:_/ ")
"% )

Corg{#()F /v #S

#()$

Sl DL
1 $ (

Lo

Comparing with # (") =$%, we get

$%

/=1

Hence, option (b) is correct.

10

47. (d) Given, average salary of 30 men is 34050 and
average salary of total 50 employees is 33550.
Let average salary of 20 women be ! , therefore

g oHt gt Gt 1|
Then,
I 2 L
= "
e @1gp o I
4 1= &"" &%&!"" o™
%II

So, average salary of women is 32800
Hence, option (d) is correct.

48. (c) Middle term in the expansion of (" +/1 )! is!,

3= )
Middle term in the expansion of ( "1 )! is !,
So, 1,3 go= {# )

According to the question, coefficients of both the
middle terms are equal.

so.1(17) 1 4[7°)

So, !

> " H#

"HEH Y
VAT T
"= — 178 $
s /s 9]
Hence, option (c) is correct.
49. (c) Since, ! 1" 1 " suchthat "(!)=!"

Let !, and !, be two elements of ! () such that
="

#4000,

n #! !:

Since, if two images are equal, then their elements are

equal, therefore it is ono-one function.

Since, ! (")is positive for every value of !, , therefore

! () is into.
On differentiating w.r.t. | , we get
ll#

L= S 1 < %, for every value of ! .

.. It is decreasing function.
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.. Statements I and III are true. WHD S N N
Hence, option (c) is correct. :$%&9/Q/T ( & $ty%! +\/_ ( &
Lo )r
Wiy M l+#3 < ¢ ()*!|_$%&(/
50. L )= d /
@tet (1) R 0
I N R _ et () \/1?\/_$
C)=t o w5 =08" (V") $%&%+\/_£(

So, (1 +")(#) =1 (#) + (%) =08 (V") {swe " Sk} "
={(#)rsp+ {(re) 1} ={08" V" sosed}r sted #
={1n{I A# VA,

o6 R
Hence, option (a) is correct. R
. !__!_ b .
51. (b) We have '( (!)):! (' I ): ‘( ) Hence, option (d) is correct.
=" (" HS=$ v
Hence, option (b) is correct. 54. (c) We have ##$ - &:'F/(
Y /
52.(a)Let ! =/ " '" 1 I
b E B v
n (l'l' |)|: (/#/ !)! %(.() u"l/ —HH#" §Lu'|'!/! $:|: $#?/
e A | )
yooom /
e "Ht= T g =% 9 7  (e ,—;#‘ 2
) 0

$ I I+ =g AS+/ ¥ o B 1 g (s o= L

$ 1+ "+ & % &

Now, ' +"1" +# % 186 | ¥ i (ne () oo &

0:W(' +t! +#+)#%’ !!$? $)+/$ (T f#@/- Ny
(11 n/ ! . /
=3 5908 () )4 o[y =
Hence, option (a) is correct. 4 $6/"0(--"(' " % IEL
53. (d) Consider, $%& —' $%{L\F voontL |_ :I!_ 0*. %/uo_/_l_&
£0r=0r

Hence, option (c) is correct.

11



NDA OMR MATHS PAPER 9

55. (¢) Consider #"#$ 'T + $"#$"|_
! !")+"! (1#)

$# $"
:%(! "+ #

=#

So, Statement I is correct.

I (i
Now, I"#—=
$

$
"+ HS
"#$ !

sl St

! %&-f= [ 0&*"#$+),J+

$
&

D

L
! "#R& %Igﬁ

Hence, option (c) is correct.

56. (b) Given equations are

L' #$ +% &, ' =#
I #.$ +% & ' =#
!!'I -l#'$ +% &-!'
For unique solution, we have
Lot #
S
l, ", #
"# (1% 9

From Cramer’s Rule,

I'$

#

57.

S8.

12

A
ot #
—_ "# # ##
MR T
% #
% v #
" (1 4)
#
e
('3 48) " (#93
# =1
Y ey (s
Hence, option (b) is correct.
g g $
(b) We have " (! :§7
() o1 +%5% >

To find "#$" ( I ), we have

$%$ = & #( 1) = &( ')

SECE D %
=g(( 1}
And,
#$% = &'( #( 1) =&( V19!
= &Y

:8.‘( * 4" o=
# g st (Vo
So, "#$"(1)=9

Hence, option (b) is correct.

(d) For continuous,

w5 (1)= 48 (1) =" ()

O

! | ! .(")is coﬁtiﬁuous at ! =1
gt g

16 #

We have, ! (")

Loty
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59.

60.

61.

Hence, ! (") is differentiable at! =1 .

So, neither I nor II statements are correct.
Hence, option (d) is correct.

(a) We have to select 2 white and 1 black balls. This
could be done in the following ways:

1 white from Box I, 1 white from Box II and 1 black
from Box III.

Or 1 white from Box I, 1 black from Box II and 1 white
from Box III.

Or 1 black from Box I, 1 white from Box II and 1 white
from Box III.

So, required probability

ot [ R | R I I A I I

RN LSO T P L M
S I I T I T § ¥ 18 $
PP el LV I A B A A ‘
I I R A = S =4

RN
HB & " " #!

Hence, option (a) is correct.

(c) Let ! be an equivalence relation on set !
containing ! elements. Then, ! divides the given set
into ! equivalence classes. All the equivalence classes
are either disjoint or identical.

Thus, both the statements are correct.

Hence, option (c) is correct.

(b) Consider the left hand integral ""! "#$' 1"l

Using the integration by parts, we have:

13

62.

63.

"HSY"H" = $%"—l) - !‘#$%"'—'#"
B T #$d/ n n nl!
- l )
B #$% oA
o | "o #
R 2 .
g )+..!(&
" HS%" . .
=— !—( | #3%" ) $
_ sk I#$%+ ¢

=T (st L

On comparing with the right side, we get

! :!_ ll#$ll - ! !_
% ¢

Hence, option (b) is correct.

( C) We have () #$ Yo# #$8£l.0 I#WA) !, 3
L) Vg %
S
! /
Letl—" =" # = |_ "
So, we get () W(
0 1
J@Mﬁ%$%
*&4)%81*) $ ()%) $
%!
—@3NF_3%
($)f#.’-+,.’ 5
d ) #$% =& +%, )$*$"_!'(# -

Hence, option (c) is correct.

(a) Direction ratios of a line joining the points (!"#’ '$)
and (I"#'$#) are (1 1"#S %H%$ ) ie. (I'#'9)
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64.

65.

66.

Now, angle between the line having direction ratios

(!" !"#) and (!"#'$) is

L K S
%&) =
0 \/!!_'_!!_#!\./!#' _$
$+148 _#5 !
0) ™ (

% / = #$%h %
O

Hence, option (a) is correct.

(c) Weighted Mean

_HO)# ()# A ) 888+ 1% 1%
I+ # 538 1%

'%('&)(##9 i

10

%’%l !:!(!!_+")#$%!!:!!( 4-;} .Jr),,s

Hence, option (c) is correct.

(b) Order of matrix ! ="' ! (' + !)

Order of matrix ! =" ! (!! . )

Given AB and BA both exist. It is possible only when
I+ =" and!! I I="

P2 IS+ = %0

So solving, we get ! =!

Hence, option (b) is correct.

(dIn'!l"# I+ # =/
If angles 4 and B are given, then we can find C.
From sine rule

! ! #

'#$ "% I"#&

We can find any other side.
Now, area of the triangle
A R

% % %
Thus, either (a) or (b) or (c) option are correct.

Hence, option (d) is correct.

1 (1481 +9)

"l &(# +# )H&H
Dok 1 %R = #k ( 18E W

1" 0o&F | "AS 9" & HME #H'H

67. (d) Given that —

I S !?(‘&(#)f—"' *34)#"#)+—+$
LI # R if; Iﬁ $

LoIHEs # 8 S

Hence, option (d) is correct.

68. (b) Area bounded by | ="#$'"
/
I £ I"#" and lines ! =! and|!|:'|—" I=+ — is

I"“.//! (" #$%)#" + '..!/! #$%
], <[ &)

=t (') % H6(( ) $

= 1#) *0o$+#

Hence, option (b) is correct.

69. (b) Scalar projection of ! on " =—

U AR

S [l el
(" +$ +#) _ %é

Y +(r)+ ) &
which is the required scalar projection of ! on ! .
Hence, option (b) is correct.

70. (a) The vector perpendicular to both the vectors ! and
F="1

14
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# 1 #

=lm+a) Me o# B w 9
=ngh Yyl

Hence, option (a) is correct.

71. (d) Consider the following diagram:

72.

Radius of the sphere = Distance of point (!" ! #"$) from
the plane ! 1" " +##! $= %

" +%8&! |
O % |
#)+( )8y $() %)

Frsr |
1% | 1%,

%| &

So, diameter =! I "#3%&= (&)%

Hence, option (d) is correct.

(d) Equation of the tangent at (! "#S$ / O/s/_&' $0) ) on the

I n
ellipse E to the ellipse is —1"# / + —#$% =

V&(
If it represents the tangent ! ! 1" +" 2#(# , then
"#I_H#HE% " &
E)
«/_)

# I"gI=" *#$%= —

I
And the point of contact is g#é#_

| | n
Q.
%{

15

Similarly, the point of contact is of the other tangent is
P

E# — 0.
$ %
Hence, option (d) is correct.

73. (c) Given, "#$! + "#$! = ¢

gn&’= + v

]

I $%E "' SRR '0)*

I $%& () [ +$,-).4q
Lo+ rTEQr !

I O RO = LR IS B WA
Lot Or o tor E

Adding 1 to both sides, we get
$908  HIUR + =

Hence, option (c) is correct.

$%& !

74. (b) Given, " (#( $!" § %S I 1

# ) 84 %#"f!)/(ii;gg $

# )f s(§ W (s "k 5
($ %$— #)$ $
# o
) (g oS
So, !%#%':—
Hence, option (b) is correct.
75. (b) Given, #S1 ! WS
"B %R HS " Ul
g )Ry 1)
TSI S
Eg(L 4 ) )
!%&""” M S élsiif

v g
(
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(e )y ) Zpge !

Tl ) ) e snsong( )4
_EHYL ) _x

- wg{! + ) Similarly, I * #( 1 ) 1

='$ (L +) SRR

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

76. (b) Let 1" and !" be the poles of height 20 m and "
8. (b) Given, 't G So=
14m respectively. Let length of wire " be !. 78. (b) Given, 1 O{q T )&‘$

I |
x wpefae 7S
A1 e
! * #"#SB%)%): &
(LU !"# * #: !!

A
" 4 * g
v

! \ 4 *re#E
orregE "
Then, I" & "# = I"14#$= % & xowom() [!'"( #% ]
In | #" | "#$S%E& #_I Hence, option (b) is correct.
e I
! ; Tl =1 #$ 79. (a) Given, ! +"— ="#$%
Hence, option (b) is correct. I O L2 S S )
. ) . . "t HSE #S'(
77. (b) Given, B is an idempotent matrix, . !
SO, ! ! :! lIlIlI(I} = ( #$.& #$ (I )
And also given ! ="' # = R EHSY
| 0,
Then, !' =( 1# )=('1#)(! #) " —/3 "HSI /1 HS(V
=it !
B n! +_ - ||#$%./
SRR EAES §H$% &'( )4 "
=" Hence, option (a) is correct.
=# '
So, option (a) is correct and option (b) is not correct. 80. (b) Let ! :{! #'3 #(}/(
Now, I" :;% " ) I' =Set of all natural numbers which are perfect square

={r#'$"1%

16
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81.

82.

I' =Set of all natural numbers which are multiples of 5

={r#$"#" %}

I' =Set of all natural numbers which are divisible by 2

and 3 ={I"#$"#%

Here, | 1" = {I#'$"1%"&"1"1&" ('}
Lo #=) !

Lo #t st e

Thus, both Statements I and III are correct.
Hence, option (b) is correct.

(d) Let ('):% (given)
Then. "(!)%(!l.) #--&|(" (3
() --+#"L‘($
_ (" i)! I N
(o ery tfer)
(")

Hence, option (d) is correct.

(d) Let GPof | terms be "## ' 1# "#".

Then, ll! '{'" :IIII

T ogle )

Now, ", ™ . ="l

R "#| ‘e g

n n .#! !: II'#
"

C

From equation (i), we get
III#

I+—:$$
Lo $$L " %
Lo(r D &) o
I E I 1=%&

17

Put the value of | =!"#$ ! =9%¢& in Egs (i), we get
nlll :u# $%&|!!! -

"#

For increasing GP, ! >!

So, """ ="# and ! =! are correct values.

Also, given sum of terms =!"#

L) "

#1 1

CooE)
#1 1

" LR
#11

A . LR
#1 1

. SHL e
#11

. 4 v

n u!!‘: #$

" $'= #8 ¢

. Lo

" E %

Hence, option (d) is correct.

83. (c¢) Given, #$9%'- #(%% é#$
_I_éss%&#g/;(éﬁ %8 %of‘&/o

/- #/)* g
$%& $—+ — 0
(2)% T !- O
08

=f—$°/!( g yor ref

:|__§'I$O/ & )*'%L) * _ )*g_/ * ) ($%&

e oS§—+—, ééé%’:/ )0/+| )*$ $0/%&_
| / /

_—%#$—&$ #$'—( &L -
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| / |
="H#H$— =—
% &

Hence, option (c) is correct.

II!!I ||!+|!|l
84. (d) Let #="r— $1="T

$!

(3 # +" °

— pun #'o,
G Gent

%'#3;4."“ :#$ e S

=11 I( "#
#
=L +I"HS () +$
=L +1S (6 49+ $

e

-
=1 +1$ (%6096 ) 1 1w Y9+
ﬂ+!"#$(%%)! 1+ $
:!"#$(%+%)! $

On comparing wit "—';#! = $( !) +%, we get
+!

(1) =rEs(oes )1

Hence, option (d) is correct.

85. (c) Given, %($!"#! $)+ H=$I"#, ¢
AL N
s (59579

|||
Comparing with — +#" =$ , we have
1%

|
| =—"#$' =Y
H&(#

18

Hence, option (c) is correct.
86. (d) We have !"#$%+ !"#&;'! (r#Q+ "#t)
P H$ |

% %
% %
=%&'("# )&-i! W& )&
=%)*&—-i( &("#H! &(-.i

n .,\/_L

—0/&"

= %)*&-i § 5 "#*"

)
#
%
=)@ |

Hence, option (d) is correct.

l|+/ ! ! !II
87.(d) Let #t=|"+/" /

IH

,I !

/" !

| e =y

:_/!( e ) /! (/ "ot _/} / (! " )
Sons (s o)

="/t g

=7 48

SIVAYE 43¢ A =96 $$F7
=y

Hence, option (d) is correct.

88. (¢) Equation of line joining the points ! (!"#l '$) and

L ("#'9) is

§
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N S 14/ +% "#$
$" Wt " # * & " +&(/
O - "

= = = 7 (&'(

5 e (&) _3%%—f§‘f/o Mg
Let | (.-! T+"#E + 0/ "+ ;be any point on this - (#\/;) # " #1 !!
line which crosses the YZ-plane. E $
So, put x-coordinate equals to zero. Hence, option (b) is correct.

I

n n |: n i '_

#UE R 91. (¢) Given equation is
Hence, required point is NANY ("! ! )!! (+ " %#

§L&_ +1 ## + "0/5, gé— ;ﬁ%’_ Let roots of the equation be / and /

. . _#(1+)
Hence, option (c) is correct. Then, / + —(! #l ) and /" =——
I ‘ l. Now, let sum of squares of the roots be
89. (C) Vectors " ./! |+ '+ #, !" ./! + # and l + " ./! ‘# | =7/ + ! :( " )! #1
n /! " n \
! =("#1) +(" +
Then, | " "/' " |=# (I ) ( )
- n! ##l + $

n " "y !

I B o +$_

S VR VRO o % ¢

"# O/ &% £ % | e B #$ &&
. b E g I
) v e Y% (
For minimum value of 4
S FIN[ ! )
So, there are two distinct values of / for which the % # X &FHS 1= -

given vectors are coplanar.

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

v "

, , _
90. () Given, "#$/ =" % and / does not licinthe IlI 22+ (¢) Consider #=5 mm om
0
quadrant. Let ! ( ) —_—
"/ lies in IT quadrant. +H#$%&
! or(re ¥
HEEH o and /=" 3 THHESYR( A #"
J "$ 0&( )
. " o ! .. - = ()
Also, given that "#¥ = o and / lies in III quadrant. #t %8
( " "
A ("I S)= 1($) then || #($ %S 11 #)$

I I
" "#$= — and "#$/ =" -
% % Therefore,

19
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lll'/ '" _ l: ('l}/ ) !"

f S R&L" ¢ B %&(
e
T S+ %&( "
1 $%&"
$%& + (
/) $°/d8!"!
o

R

=g () #(" )
2k

=/

Hence, option (c) is correct.

93. (¢) Out of the given face values ! I"l #' $"#' 1" O, there

are three positive and two negative numbers. In order to
get positive outcomes when die is thrown five times,
there should be all five positive face values or three
positive and 2 negative values or one positive and 4

negative values.

|
Probability of getting a positive number, ! =—

|
Probability of getting a negative number, ! ==

Hence, required probability

_ I""! ."" I#" ..,,Si#, %
8% S Bt ¢ 4k
$
= 4+ 4+
"HO"& $&#
_ H$
#"#

Hence, option (c) is correct.

94. (d) The equations are ! +!" +'# #H$! 1" + %= (and
PE+" ' #
et #
Then, ! = I ' $
"l %

20

9s.

=t("t#) s (1 %) & $)
=I+$ + £
I
Now, I, =|$ !l %
1l &
=1(1"1# 3 1 $+%)
=14l &
" #
And, !, =" $ ¢
L&
=1 (1" )44 %()

=141 49%= &

And, !, =" 1" $

=t ()
=I"+#=%
Clearly, system equations have infinitely many

solutions.
Hence, option (d) is correct.

(a) Given ! ("):"’ and ! (-- ):-. !
Then, !!" (#): I ( (#)):! (#!):#
and ! 1" (#) ( (#)) !é#!):#..
So, I'!1" #):"I [ (#)

Now, let '( ) Mg
Then, !1" (#)=1 (" #))
="#$l' = I"49
And 11" (#) =1 () =1 (nofe)) =( )

Clearly, 11" (#)! "1 (#)

So, composition of functions is not commutative.
Hence, assertion is correct but reason is wrong.
Hence, option (a) is correct.

1
—_
*
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96. (c) Since, I'#$% "¢ § ¥and

I"# ($! +0A) are in AP. T

_ 0,
|#($ 10+ 1Hg 98. (b)Wehave$ %+## %— -t)%yo/g/
! ol .
& NN TR
#HsH B = 1806 % ) # 9q#.(&= JZKT$%@/—$&$
g HSp)= HEe ITELI VI $&$
| 0
#us B = A% ) /_ IR o %9/_
g H#E% =" #M Degree of differential equation =Power of the highest
. , order derivative = !
# ( + &) = ("!%! ) Hence, option (b) is correct.
Let " =1
. L fwm owY ) I =
I (-1- #): ( ) 99, () Given, "#$' | + "#$ " + "#H = 0/(
#1'H$"= "B 4 g e vl o /. e
# "M =& %

#=8&(0"="$

#1'=8& () 1'="% (‘(+ ,(--./01 )

# =02 & 0@ "

Hence, option (c) is correct.

97. (a) Given || +1, |! :l!-- r +1! !|

il $! %) 1 $ % o
# $&" -+ $&' o $&'#
ty T

# $&" &— $& #

F

Lo ST %

i o

Sl %

#

UL e s (L F L ey 4o o= e
! #$(|ﬁ% % # W "+ H= 1"#
_ Hence, option (b) is correct.
I 11, is purely imaginary number !!!!(")
N 100. () Given, 4 and B are mutually exclusive and
#3Y #$;%— . .
$‘?}0_ $_ 0.1 i exhausitive events. So, ! ( I# )= I and
_#$_ I L(# k!
- "#f!..y% ICIE N
{! |!!|! is real and !!!Tispurely P (-9 ' ( % ! {¢$%&u¢ ( %1 ( )}
| "
imaginary number} Il (' :) '?! ! #(:) (_
/

=+
|

Hence, option (a) is correct.

So, ! (7)="1 ()= 41#: ";

Hence, option (b) is correct.

21
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101. (b) Equation of plane containing ! +" +# 1 1="
and || +'" ## 4 2o is given by
(! +" )+ / ( A N +%): &
#o(+")H(H ) (S W W R
This plane passes through (!"!"! )
TR AR A H%t+H & =
e
1$
On putting in Eq (1), we get
| n mon n
g# %+ — "0/3- #?##}o #/0
( $& S+ $!## "= &

Hence, option (b) is correct.

)

|
102. ()Let!=——— 1 "F

| #$96&
TSR

. ueg (l III")

Since, ! !" "#$ %'

We have, '™ —(! !I!" ) !

Since, ! >! multiplying the inequality Eq.(i) by !, we

obtain,

LI L % &

Hence, option (b) is correct.

103. (a) Let P divides the line segment joined by points
! (!"#) and ! (! !"#) internally in ratio !"# .
Then, coordinates of point P are

#II('")—#I IS+ # $ ﬁ/o "& g

!0/0

|+ | # € (¢
This point P lies on the line ! + ! =
L H# $"
So, =+ % /I $ /==
& g & &

Hence, option (a) is correct.

22

104. (b) Given lines of regression are ! +!" 1" =# and
P+ I =#
' n
P E" # $%&=" ¥ -
( (
Comparing with | =# ( ! "_)+ I and

L=t (1T we get

|
=1 HSH =1 =
&

So, coefficient of correlation is given by

1= [# #

NP
%) % 97
(0)5#)

= %#:J$%‘:$0/c

B ##3%= $%

n "I#! $ g #
105. () We have / ="#$' o g "#$ "o
AZS

=8t S g A
% & %
C #%) (%
/
:&'('(l):)_

and, 1 =968l % soegy” |
i

& /= $%‘&$" % <9f‘(:$ #!?(f
)) )

& /= $%@$" % 8?()) i N

And "—#$%* « "/)'2/2_ ‘o (g%#_/}
oo L b
2 . r (o
oL
( N
( "
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l#%*

. O _ . &
LHS +# +$) = #gt))/%+_!+'_(*_ &

H e

R N N RN B TR

=t(+) (e )
=1 (!#+ " #)!

107. (c) Given parabolas "!' 1 "=# and !!' | "+
intersect at the points (! \/!_"#$) and (\/l_#$) (on

solving both the equations)

23

So, required area is
B
" (gf (6 # " )

R
$# "y
=g
=$! H%& '()*%

Hence, option (c) is correct.

[ &l() *+!_'!)

108. (b) Let the side of the cube =
Then, volume (! )=" ' and surface area (! ):""
| |
I = "y —#$(V$ !#—
1% 1% 1%
'll
Given, 'I—# ="#$' A%,&and | ="#$%&
I £ #$
M
L% &)
"
I —= —#$ $
5 588
Now, rate of change of surface area
Ill I#
= E = b |__ ~
$% 1% () ) *% /O

Here, we put (! ) I" sign because of decreasing.
!II II# I

So, — =1 —$%/ %&
14 (

Hence, option (b) is correct.

109. (a) Given, "#/ +$%!"/ = ¢
"OHS% = !
#3$%
COHSYH 1 #B%= "
C(Hsm ) &
" HSY "
1 .I: l&

So, #%%/ + &M/ = 1'#$%i_(n ey
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=14 2

Hence, option (a) is correct.

110. (a) Let 4 be the event that a man lives 10 more
years and B be the event that his wife lives 10 more
years.

Then, ! (' ):!/'
And, ! ( )=!/ {5908

IR IRV R I T

Probability that at least one of them will live 10 more
years =! ! both are dead

= #_z
=11 ()4)
[0 $%& 1) *#)+)"H#)'& ))& |
"

b
" $ !

Hence, option (a) is correct.

111.  (d) Let equation of ellipse be

| ! n!
'_I + — =
# 9
Given, major axis =! (minor axis
9

! le " ")

" $0/(T= -

! LN

Hence, option (d) is correct.
112. (c¢) Equation of plane passing through point
("#" #) is

PO ps (B & F! #iH ¥

24

. . ! +! n ! n #+#
Now, the given line Th m =

through the point (! M#1 $) and its direction ratios are
(11#'9).

Therefore, plane will also contain the point (! "#1 $).
So, I 1"+ "#=#

I Plane contains the given line. So, it must be parallel
to line

R

passes

" #
On solving Egs. (i) and (i1), we get
N
# 1'$ % !
& ' #
tOHDE HE #00 H#B H%
R

$34$)!

Hence, option (c) is correct.

113.
Its centre is ! (! !"#'$) and radius ! =!"
Given planeis I" | +" ## 1#'$ =%
Shortest distance between plane and sphere =distance

from the centre of sphere to the plane! radius of the
sphere

D00k H s |,

(d) The sphereis ' +"' +## +"1 11" | ##=$%9

=1&1"#
="# )+

Hence, option (d) is correct.

114. (b) Given, mean=! and standard deviation =
Now, 5 is added to each value.
Then, new mean=! +# =# and standard deviation =1

[! SD is not affected by change of !"#$#(_](

So, coefficient of variance for new set of values

" #
= IS%e ! $96%
20 $ o%% $90%

Hence, option (b) is correct.
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115.

116.

117.

|
(d) Probability of team A winning = —

|
And probability of team A drawing = :

2,0 and 1 points are given on winning, losing or
drawing respectively.

In a series of 3 one day cricket matches, cases that team

A score 5 points are as follows:

(rma)sod M#) $% #'1)

i.e., (Win, Win, Draw) or (Win, Draw, Win) or (Draw,
Win, Win)

So, required probability
T T T O R B B

SR LALE L
nITg g

Hence, option (d) is correct.

(a) Here / +" =#! and /" =

HE LT = g

L #
:"#$' ||"q

="#3' gg%

Hence, option (a) is correct.

o

!Il #ll
b) We have, — = ———
(b) We have T

T 'f;

" #"
We get " +#— =—
" #

25

"ofs 1 .
I# H+" He"
H#+" I#
LI S LN Y Bl
n! " /#
1 sossl 9ms B%&
5 0, 0 0,
P sl gme $%§/2" )
"0 + # #
e s $ms. ()
"0
Given ! (!)2!
|
"I #SYe  #EO
" nllf l_

' I
- 0 =
o S #%9
Put ! ="
!! B | mow
' ,
(# S = HSH" HSU
I! n
(# e = & -
I! 1
(# —=# o ™

(& "

Hence, option (b) is correct.

g Yo wiitly

118, (d) Let $=1' .
I! Il+|

"8 H g W [#SN& %)

g™
! () E = (o)

%#

L(")9
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119.

")
R ()
! $( ) +#
On adding Egs. (i) and (ii), we get
#$' (") 4o #
=" — &="" &=
! $( ) +" !
I %o #
#
Hence, option (d) is correct.
(a) We have | (") ="#$ + %&""
"N R HSWE MM &HSY

(") =1
CIHLE %HAF  (
: $
"#E (") #& = 3/0
E / ! /
%) "

Yeie

)

_%/

26

Now,'()—($'go/{§ %&rl$ (l—
| w

Out of these values, the minimum value is ES < p <-—.

$

Hence, option (a) is correct.

120. (b)Let !, =", #$ and |, =", +$
Then,
=(1 ) (" +#8)
=( 188 ) "8+, $7)
#$(|, % Bt #)

Cas(d el ) # ) #g ) )

Hence, option (b) is correct.



