NDA OMR MATHS PAPER 8

HINTS & SOLUTION

1. (c) As given, sin@ and cos@ are the roots of the On comparing this series with

equation ax” +bx+c=0 Mx2+---oo we get
2! ’

S=(1+x)n =l+nx+

So, sum ofroots:sin0+c0s6’:—é (1) i
a nx = 3 (1)
and product of roots = sin fcosd = = ..(ii)
a and n(n—l)xzz I3 (ii)
On squaring both sides in Eq.(i) and (ii), we get 2! 8-16
. ) b2 from Egs. (i) and (ii), we get
(sin@+cosf)” =— )
a n(n-1) 2 13
B2 2! _8-16
= sin? @+ cos*0 +2sin Ocost = — n2x? 11
2 a 88
2c b . . -1 3
=>1l+—=— using Eq.(11 B _2
e Fusing o (i) S
= a’® +2ca=b* = n—1=3n
= a*—b*+2ac=0 :n:_l
Hence, option (c) is correct. ) ] ] )
On putting this value in Eq. (i)
1 1
2. (b) We have 1001.01=1x2> +1x2% +1x272 :‘(‘5]"?
Corresponding to number of base 10 {
—g+1+2=37_ 925 YTy
4 4 | )
and 11.1=1x2"+1x2° +1x2""! But, S:(l+x)n=(l—zj
1 7
=24+1+=—===35 -
D) (3 12 2
Corresponding to the number of base 10 4 B \/5
.'.1001.01 X 1 1.1 == 9.25 X 3.5 == 32.375 Hence, Optlon (a) ls correct.
From decimal to binary, we have
(32)10 = (100000)2 and (.375)10 =0.25+0.125 4. (c) k men selected out of 5 and (5 —k)women out of
5.
LN ST =(0.011),
4 8 These are SCk and 5C5_k
(32.375)10 = (100000.01 1)2 According to problem:

Hence, option (b) is correct.

3. (a) As given the series is
S=l+l+ I3 + [3:5 400
8 816 8-16-24
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3C, x°Cs_; =100

5! 51

y _
TGk (5-k)5!

~{ee)

5!
:}—:
k\(5—k)!
This is true for k=2 or 3

Hence, option (c) is correct.

) (55
NER (\/g—i)(\/g+i)

_ (\5”)2 3+ 4243
SOECENE
2+2J_z 1+\/_z i

; : 2 =1

3 +i ’ 2\6 12 3
Now,(\/;_i] :(—a)) =w" =1 [a)

Hence, option (c) is correct.

5. (c) Consider (

6. (b) Radius of circle=6, centre= (3,5)
.. Equation of circle is
S=(x-37 +(y-57 =(6)
= S§=(x-3)"+(y-5)"-36
Now, consider all four options:
(@) (—2,—1)
Putitin S

S=(-2-3)"+(-1-5)"-36=25+36=25>0

( )1s outside the circle.
() (0.1)
S=(0- 3) +(1- ) -36

=9+16-36=25-36=-11<0

9
. (d) Consider (x2 —lj

Hence, (0,1) lies inside a circle.

Hence, option (b) is correct.

X

9—r 1 r
Ly = 9Cr (x2) (_;)
— 9Crx1872r (_l)r T

_ 9Cr (x)18—3r (_l)r
Term will be independent of x when
18-3r=0 = r=6
Put » =6 in (1), we get
!
t;=°Ce(-1)° = % -84
Hence, option (d) is correct.

. (a) Since, a, 2a+2,3a+3 are in GP

o (2a+2)’ =a(3a+3)
= 4a’ +4+8a=3a>+3a = a* +5a+4=0
= (a+4)(a+1):O =a+4=0o0ra+1=0

=a=-4ora=-1
Let the fourth term be x

a 3a+3
C2ar2 x
2
e (3a+3)(2a+2)
a

When a=—4 = x=-13.5
And a=-1= x=0

So, the fourth term is —13.5
Hence, option (a) is correct.

written as:

. (b) The given number \/2+\/_+\/2 5 can be
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~(2445) +(2-45)" (x=0)(x=a)+(y=a)(y=0)=0
| 7 | = x(x—a)+y(y—a)=0
:21/3‘:14_5\/5} +21/3{1_5\/§} :>x2—ax+y2—ay=0

2,2
=>x"+y " —ax—ay=0
=21/3[1+é\/5+...+1—é\/5+..}

Thus the given number is a rational number but not an

Hence, option (b) is correct.

. 12. (¢) Let binary number 0.1111111=x

Integer.

Hence, option (b) is correct. —x=21422,23,+ & :l+l+l+i+moo
4 8 16

10. (d) As given, number of rows = x and number of seats This is an infinite G.P. series with first term = l and
2

in each row=x

Total number of seats in the hall = x? common ratio = 1
Revised number of rows = 2x
Revised number in each row=x—10 1 12
Thus revised number of seats = 2x(x —10) =2x* —20x = Xx= % = 1/_2 =1
: , 11—~
According to the question, 2
2% —20x =300 + x2 Hence, option (c) is correct.
= x> =20x-300=0 I .
0 0
— x2 —30x+10x-=300=0 13. (a) We have 210g8 2- 87 _ 210g23 2- &3
:>(x—30)(x+10)=0 2 10g33
=—log, 2 -
= x=30 (" x=-10) 3 3
Hence, option (d) is correct. _2_2_ 0 (~-log, a=1)
3 3
11. (b) Given, equation of circle x> + y2 =a’ (1) Hence, option (a) is correct.
Equation of chord, x+y=a (11) 14. (a) Given equation can be written as
2 .2
(i):> x2+(a—x)2:a2 LY
P ) 36 16
=>x"+a " +x"=2ax=a This is an ellipse
= 2x% =2ax = a® =36, b> =16
=0
;hx ’a0 d wh 0 Le= 1—£_1/1—E_,/§_£
en, x=0,y=a and when x=a,y = o 2 36 36 3
.. Points of intersection are (O,a) and (a,O) Hence, option (a) is correct.
.. Equation of circle with chord as diameter is
2 2
15. (c) Given, 25 ~2> =1
a b
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Hyperbola passes through (3«/5 , 1)

2
(3¥5)
i
45 1 .
a_z_b_2=1 (1)

2

Now length of latus rectum = ~——
a

4_2
3 a
2 b 3b* y
>Z=— > a="— ...(ii)
3 a 2
Putting the value of a from equation (ii) in equation (i)
N 45x4 1 _
op* b
20 1 1
Ty
= 20-b*=b"
= b*+b*-20=0
= b* +5p* —4b* —20=0

:>b2(b2+5)—4(b2+5):0

= (b2 —4)(b2 +5)=o

= b*=4,b> =5

nbr=4=b=2

Now length of conjugate axis=2b= 2(2) =4

Hence, option (c) is correct.

16. (a) No. of diagonals in a polygon="C, —n.

17.

18.

= 44 = nCz_n

4
21(n-2)!

= n>-3n-88=0
= (n—ll)(n+8)=0
= n=11 ('.'n;t—8)

Hence, option (a) is correct.

(a)LetZ:1+2i_2—i
2—i 142

(420 —(2-0) 1442+ di—4— P 4
o (2-i)(1+2i)  2+44i-i-2i°

—3-4+8i+1 —6+8i (—6+8i)(4-3i)
T 43 4+3 1649
 —24+18i +32i —24i

- 25

Sy

Consider 22 + 2z =(2i) +(2i)(-2i) = 4> —4* =0

Hence, option (a) is correct.

(c) Let on the set of real numbers, R is a relation
defined by xRy if and only if 3x+4y =35

Consider, 3x+4y =5

(I) Put x=0 and y =1, we get
LHS:3(O)+4(1) =4+ 5(: RHS)
Hence, 0 is not related to 1.

(, we get

1
(IT) Now, put x=1 and y = 5 we get

LHS=3(1)+4><%=5(:RHS)
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19.

20.

) 1
Hence, 1 is related to 5

2 3
(III) Similarly, 3 is related to 1

Hence, both statements II and III are correct.
Hence, option (c) is correct.

(a) As given, roots of the equation x> +hkx+1=0 are
a and S
SLa+pf=-kand aff =1
Given expression
) (a1 L
(a+ﬂ)(a +. )_(a+ﬂ)(cx+ﬁj
2 2
:(a+ﬁ)(a+’8j= (et f) _ () =k
aff af 1

Hence, option (a) is correct.

(d) Foci of an ellipse are (4,0) and (—4,0). (given)
. 2ae=8 = ae=4

and semi minor axis is 3, .. b =3

We know that, e =

3] [ortons

16 a*-9
e

a’ a’

=16=a’>-9 =>a*=25=a=5
2 2

Now, standard equation of an ellipse is x_2 + 2o

2
a b
Thus, the equation of an ellipse is

2 2
X y:1

—_— + [
25 9

which is satisfied by(5, O). Hence the ellipse passes
through (5, O).

Hence, option (d) is correct.

21.

22.

(a) Let,tan @ = «/Z , where m is a non-square natural

number.
= sinf = \/Z cosd
Consider, sec26 = ! = > 1 2
cos20 cos“ @ —sin- 0
1 1

cos2O—mcos?O cos? O(1-m)

_ sec” 0 :1+tan20:1+m
(l—m) (l—m) 1-m
_(m)(i=m)_(1=m)

(l—m)(l—m) (l_m)z

Numerator will always be negative and denominator

will always be positive.
2

Hence, sec26 = is a negative number.

(1-m)”

Hence, option (a) is correct.

(d) Since, e and  be the roots of
2x? —2(1+112))c+(1+n2 +n4):O

Lo+ pf=— @ :( 2+1)
and aﬂ=#

Now, consider o + % = (a+ ﬂ)z —2o0f

:(n2 +1)2—<1+n2 +n4)
=n* +1+20% —1-n?> —n*

:n2

Hence, option (d) is correct.

23. (c) We have C(20,n +2) = C(ZO,n —2)



NDA OMR MATHS PAPER 8

24.

20! ~ 20!

(n+2)1(20-n-2)!  (n-2)1(20-n+2)!

(22-n)! _(n+2)!

(18—n)! (n—2)!

= (22-n)(21-n)(20-n)(19-n)
=(n+2)(n+1)-n~(n—1)

=

=

For n=10

= (22—10)(21—10)(20—10)(19—10)
=(10+2)(10+1)-10-(10—1)

=12-11-10-9=12-11-10-9

Thus, n=10

Hence, option (c) is correct.

(b) Let the people who read all three papers A, B, and C
be x%.

So, people who read only A and B but not C =
(30-x)%
So, people who read only B and C but not A =
(28 — x) %
So, people who read only A and C but not B =
(36 — x) %

The Venn diagram is shown below:

Remaining numbers in circles can be filled as shown
below:

People who read only A =
42—(30—x+x+36—x)=x-24

People who read only B =

51—(30—x+x+28—x) =x-7

People who read only C =
68—(36—x+x+28—x):x+4

A B

I
\
&

C

Let x % people read all the three newspaper. Since 8%
people do not read any newspapers.

(x—24)+(x—7)+(x+4)+(30—x)+(28—x)
+(36—x)+x:92

= x+98-31=92

= x+67=92

= x=92-67

= x=25

25. (c¢) As we know

x if x>0
M=1_,if x<o0

it x>0
C|-1if x<0
Hence, Range= {—1, 1}

Hence, option (c) is correct.

26. (a) Let xz,yz,z2 are in AP

SR Qg e B

= 2y2 =x*+z2°

From the given option, we have:
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(a) Suppose y+z,z+x and x+y are in AP 107 .. 107« 1077 .. 107«
= Z =C0S +isin + cos —isin——
L(z4x)-(y+z)=(x+y)-(z+x) 6

= 2(z+x)=(y+z)+(x+y)

= Im(z)=0

s 2z42x=2y+z4x = z4x=2y Hence, option (a) is correct.

= x,y and z are in AP, which is true. 5 s

(b) Let y+2z,z+x,x+ y are in HP. 29. (b) Foci of an ellipse x_2+y_2 =1 are given as (ae,())
a” b
2(y+z)(x+
L Z4Xx= (y )( y) and (—ae,O).
V+z4+x+y
Since, two foci are at the end of the diameter.
_2(r+z)(x+y) o e
=z4+x= .. Equation of circle, is
2y+z+x

(x—ae)(x+ae)+(y—0)(y—0):0

2 22

:>2yz+zz+zx+2xy+xz+x2=2yx+2y2+22x+2yz 5
=>x"—ae"+y =0

=22 +x’ = 2y2
2 2 o, b b?
:>x2,y2 andzzareinAP,whichistrue. =>x"+y" —a 1——2 =0 ve= l——2
Thus, y+z,z+x and x+y are in AP. a4 a4
Hence, option (a) is correct. Hence, option (b) is correct.
27. (C) We have I’Z(T) =50 30. (C) Given that tand =m and tan260 =n
We know from fundamentals that
n(D):30 . tan30 = tan @ + tan 260
n(H):40 1-tan@tan 260
n(T)=n(D)+n(H)-n(DH) Since, tan36 = tan &+ tan 26...(as given)
. 50=30+40-n(DNH) s tan 0+ tan 20 — tan @ + tan 26
n(DAH)=70-50=20 1—tan &tan 26

Number of people having diabetes and high blood = (tan 0+ tan 20) (1 ~tanftan 29) - (tan 0+ tan 29) =0

pressure =20

Hence, option (c) is correct. = (tan 0+ tan 20){1 - tan O tan 20— 1} =0

= (tan6’+tan20)(tan6’tan26’) =0
107 107
: ; = (m+n)mn=0
28. (a) We have z = £+L + 3 ( ) .
2 2 2 =m+n=0 [since,m # 0andn # 0]

Hence, option (c) is correct.

7 1
cos—=— and sin—=—
6
) . _ s )
. P 31. (d) As given, sin"' x—cos ' x=— (1)
=z =|cos—+isin— + cos——zsmg 6
| -1 T ..
. . And we know that sin”~ x+cos  x=— (11
Also, (cosc9+ism«9)n =cosnf+isinnb 2 ( )

On adding Eqgs. (i) and (ii), we get
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32.

33.

34.

2sin_1x=£+£=2—ﬂ
6 2

3

P | T
= Ssm x=—
3

NG

. T
= x=sin—=—
3 2

Hence, option (d) is correct.

(c) As given, in MBC,AC:b:chm,ABzc:lcm
and £4=30°.
From cosine formulae
2 2
b +c? —d? (\/g) +(1) ~a?

cosAd= =
2bc 2431

2
_ N3 _3t1-a?
2 PNE)

—a’=4-3=1=a=1cm

Hence, option (c) is correct.

(d) Given sin”! x+sin”! y :g (1)

and cos ' x—cos ™! y=0

= [Z—sin_1 j—(z—sin_l j:O
2 2

— sin”! y— sin"'x=0
= sin”! y= sin” ' x (11)
From Egs. (i) and (i), we get

1 1

. T . T
2sin x=E:>s1n x:Z:>x:

1
2
From equation (ii), we get

1

R

Hence, option (d) is correct.

(x—l), x2>1

(@) Let f(x) (=) {_(x_1), x<1

B

Now, LHL = lim f(1-#)
h—0

=lim[-(1-h-1)]=limh=0

h—0 h—0
and RHL = limf(1+h)
h—0
= lim (1+/-1) = lim /=0
h—0 h—0
.. LHL =RHL
- lim f(x)=LHL=RHL
x—0
2
LimTY
x—1 |x — 1|

Hence, option (a) is correct.

sin15° cosl5°
+

35. (¢) Consider tan15°+cot15° = -
cosl5° sinl5°

3 sin®15°+ cos>15°

cos15°sin15°
= 2x 1, [ sin @+ cos? 6 = 1]
2co0s15°sin15°
2
sin 30°
=4 { sin30° = l}
2

Hence, option (c) is correct.
36. (a) We have f(x) = [x] sin(ﬁx) atx=k

Left hand derivative, lim f(k) -/ (k — h)
h—0 h
_ oo [K]sin (k7)-[k — hsin(k —h)z
h—0 h
_ fim —(k-1)sin(k—h)x
h—0 h

k

sinkz =0 and sin(kﬂ—0)=(—l) sing

—(k=1)=(1Y"sinx

= lim X TT
h—0 hr

i —(k—l)(l)k_1 sinz n
h—0 hr

=z (k-1)(-1)"

Hence, option (a) is correct.
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11
37. (c) Consider Z (in +in+1)
n=2

We know, i+i%+i°+i*=i—1—i+1=0

Also, P +i*+2 +i%=0

The sum of 4 consecutive powers of i is always 0.
11

O (AR A R R A A A AR AT AEV AR YA
n=2

7 9 0 0

il i BB 010 M

pill g2

:(i2+i3+i4+i5+i6+i7+i8+i9+i10+i“)+

4 6

(+i3+i +i° +i%+i +i8+i9+i10+i11+i12)

:(i2 i +O)+(z‘3 +i4+0)
3+i3+i4
4

=i*+i
=242 +i
=—1+2(-1)+1
=-2i

Hence, option (c) is correct.

38. (d) We have a=n(n!)=(n+1)n!—n!

:(n+1)!—n!

Now,
a =2-1!
a, =31-2!
ay =4!1-3!

Adding all above equations, we get

Hence, option (d) is correct.

39. (@) Given, f(xl)—f(xz)zf[xl —xzj

40.

1—-xx,

Then, f(x)=log (1-x)

(1+x)

) o (1-x))
f(xl)_log(l+xl) and f(xz)—log(1+x2)
)= ) =l (3 o

_log l—xl)x(1+x2)

Hence, option (a) is correct.

(a) Given equation is 2(y+2)2 -5(y+2)=12
Let y+2=a

So, quadratic equation can be rewritten as

2a* ~5a-12=0

=2a* -8a+3a—-12=0
:>2a(a—4)+3(a—4):O
2(2a+3)(a—4):0

=2a+3=0o0ra-4=0

:a:—iora:4
2
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.'.y+2:—§ or y+2=4
=>y=—2o0r y=2
7
=y=——or2
Y 2

Hence, option (a) is correct.

1. o) Here, R={(1.3).(15).(2.3).(2:5).(3.5).(4.5)}
b (CHINERNGY )(,2),( 3).(5.4)

=RoR ' ={(3,3),(3,5).(5.3).(5.5)}

Hence, option (c) is correct.

42. (b) Given, (sinx+ cosec x)2 +(cosx+sec x)2

=k +tan® x +cot” x
N R L R IR [ Sl SRR ) SR
FUTRIRET =+ ()8 k(!
RISl ey Y UL L
+0%" 1 +u&(M
= oxr gt —ng(t et —)$Y 4,2
e i i

By 41

: n ——
Hence, option (b) is correct.

43. (d) We have given that

#$%r% &#i % ()%
"R
! |#$%

"
#$%

"H$Y6 I
# #$d 1

! + !Il
Hence, option (d) is correct.

[! "HO%ETh =*)$+"h hE”

10

11+

#+11

|
$‘+ﬁ%fo
"1y " | +1 "
I +1 /E I#% #
E § e

44. (b) We have

"(1)=

$ "oz, ..
+H #t ! (#)

Hence, option (b) is correct.

e L)+ ) s $_.,

#+! 3

45. (d) Consider #$°§— b #$% -b #$Q§3 # %

S A 0'/ # ) V)
0&— + + $&&— )—($9/49§L_
S0 b % #
= $%& + $%8?9+ ﬁa@&
! $eorn? o % #
NG /e&)i @g‘*&

:(1.? $%& + $%&

, @ ]

:,!—,+Z"$%ér $<%&f+ %@&%

=4 —$%&_ + 3%g

:,!—,+$%:%L+ $%& -A’

——+ $%é /°$C%§~ %

%

=L $ty§ A’$0/ L ,;/$%&4)

Hence, optlon (d) is correct.

46. (a)

# $ %
3 is fixed hundred place, so no. of choice =!
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47.

48.

Number of choice for unit place{!"#' '$"%:

Number of choice for tens place =!

.. Number of odd number between 300 and 400
=1 1" 1 #= $%

Hence, option (a) is correct.

(d) The equation of given lines are
L+ #$ %%%‘
II! +| n #$ %o/()%‘

On simplifying (i) and (i1), we get
" I
l=—and ! =—

#
||n " n
.. Point of intersection of given lines y—#—
bs s |
Hence, the equation of line passing through (!"! ) and

fg s 1
-
nE_g L L
L '
5!

Hence, option (d) is correct.

(c) The numbers between 200 and 400 which are
divisible by 7 are

203,210,217, ....... , 399

This is an AP with first term="! =!"# and common
difference=1! =!

Now, let number of terms be ! .
Therefore, from the ! " term of AP =! +(' ! !}i , We
have
" #$! +(! %)&
%lll
= (1 9% = #'
"9
I
Required sum = ';[" +#] I"#$# #=%&'( (#$

Ill
Thus, required sum = |—[ #$ +$™ |

11

49.

50.

S1.

" 1#$!
- !
=%&!"
Hence, option (c) is correct.

(d)Given,‘!!!!! % L+ |
Db e 2k tand 11 =L fr 1)
! !l'J !l! _|_.|. # $%&I|! l! e m II! !

Lo ¢ s #5%-8 T (
Lo @t () #5%n&+ |
L(F D) (9 #$%&+ !

I E () ! $%&E+ |

L E" M

Hence, option (d) is correct.

(b) Let | =" + '
||+ -
" !
+
n +| |
!
.
!
s aworbon g
| M) oeg o
N (") "$ ( ) . !i!«[i,,
! !
P>l
e+ b
Hence, option (b) is correct.
(b) Since, 7 2" ' # (% F#
# /ll - ! II#$
|
When /” =! then / =—

. ” I 1L/
Again, from/ +" # "%
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" ﬂ = _#|+ g o= #jf _I# % "#$' 1 + %@'#L$:L
/ /! I f(() (
#
SR L R
I ( 1) * S E H$ &&—' | = ?
" (_# #)(/ # g%; $\/_(¢ #b'_/(+' I+ g f(’!+)).
_ IR E-RVA st | ol B $ !
/ =1 and / * orpg! oy #$ 2 *ofk
Again, when / =!, then / :I— =1, Now, #E0%1 = &% I
Roots (/1" )=(1") $ $%kos— 3 (6 Q/Q/!!#—t% @ o
"1+ EEN Y I\/)_( I )( 356(
When / =— m ~,then / = m ! ' From equation (i), we have
Y ot $
Roots (/ # ):#% g/r! #;O/d$" ! 3 H 1L + o0k '(yg/_(_( &
)

/
. n 3 'dn —
Thus, number of different quadratic equations = Since, "#$' ! + %&" = T

Hence, option (b) is correct. |
I B —

52. (d) Let ! (l i ) be a point and ! :(' !")# :(T 3 ) Hence, option (d) is correct.
Now, 1 | = 15 ) +94
v 8 ) 8

Since, the sum of the distances of the point ! (' ¥ )

54. (c) We know geometric mean of 3 numbers !, $. 1§ is

Given, if observations are !, #. #!', GM is 6.
from the points ! ( ') and ! (' ') is 11 | W
] | .IIII | n u#: $
#

P !J“”f !zf!! | ooy e St #S
C(% & (Jr (e ()=t #'$

| w1z T2 oy &
"ok ol 8%+ 94 +& + 8oE!" oy &%

"ok g 't g Also, given that actual number is 8.
] — n n — !I
ok g g ! Lsn0r= AT =V E L ()
Hence, option (d) is correct. =4, # H#
=
53. (b) Let "#$' | + %&' 9#/%(%% Hence, option (c) is correct.

55. (c) Number of proper subset of any set of ! elements

Here given set :{!"#"$" %

~ao

As we know #$% | = &’('%!7
NE3s

12
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56.

57.

Number of proper subset =" V= # # 7Y

Proper subsetZ{(! )' (#)"($) "( % (" !")i(" !")B(" !"},
("#) (1) (9 o6 o6
(ras) (% #)¥

Now 4 is a superset of B, if B is proper set of 4, but B

is not proper set of 4.
re. DI 1"# " Then ! !"

so,supersetof {1} are {(1) 1) (81) (4 {#°9)
("#'$) (%" #)k
Hence, number of supersets of { !} =

Hence, option (c) is correct.

(b) Consider JIMHS%" &1 $%" &

_ _ JES%& ! %() &
%) & #3% &' %()i&' #$%0 &'
Multiply and divide by 4

T A &)*'(i(#§

TRy ($%E ()

! II\/'_ # #
= %&(H— &)*(
i B SNEE- ) ('(§

I &)/ ="&)*/ $%&]

("#$%& (V& '("%& "#$)Y

#$'& R0
=1 gras(l 1 )= ¢ oL S #

Hence, option (b) is correct.

#$ 1&

(d) The given lines are:
s 3549
g == B sses(y
We have
I =1 fﬁ& = § & = 0/

#

13

| %i

Now, distance =

\/!+" ' \/_+#

Hence, option (d) is correct.

=L

&

58. (c) Let ! be the height of the flag post where BC is the

base.
!
In!!"# |
#
I"#E0H= " = _
$%= $ %
L% (&% i'(%

!Il# &%+ !ll#l(i_ f 1]

! ) &"# &Y% "#'(i % $ (!

N (f ),

$+#+l\/_%
RS TR LA

b A )
I E'$ "%&"

L oF # () )

Hence, option (c) is correct.

59. (a) We have | (") gl
(e )
L)L) () (u

vy

!II# ! + !Il#ll #

—0
Y&IH I (C
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NN N and (11" )! #
=# L1 g thimteg! =g %6
When ! =! then, ! (" +! )+! (" I )= " From (i) and (ii), we get
Hence, option (a) is correct. R N T
gt o = 9
/
60. (c) Let " +# =<~ R I e AL
$ !u#(n+ #): !"#L ! "!l' #"!‘l' $#" $#'l $# 9
$
| nogdy o
e e L #SH #Y %
086 I"#" I"# ° ! (#&$ $
S I"HL A= O I I So, it is not transitive

By adding 1 on both sides, we get Hence, option (a) is correct.

# OHHS/+ HE + HS "HS$=

# (l+ my )(|+ e ): % 62. (c) The given lines are:

H ion (c) i P+ 1" =H $$$$)‘
ence, option (¢) 1s correct.
P LI+ &= # $$69
61. (a) Given that ! :{( w )#! | %+ Bh= 'RE™S } Multiply equation (i) by 2 and subtract them
Lra e i +# 3%
s =g "R %% S
b o w2 $ . %%
oAt E) 8 #
" (! " )(I #:) $ Fromle;c'lltation (1), we git "
I +#os $=9% '+ = B !1=# —
Vg & & ¢
: b : b I I n III :ll
For reflexive (I}lvin, It“he ilequlred line is parallel to ! I "+ !

Yone )

So, it is reflexive. SIOPG(! ):!
For symmetric .. Required line with slope 1 and passing through
Let (11" )1 # %(#!_;_"0 s
| | | | $ $ ‘
P +# " =$but 1" ™ +#° may be equal to =t A1)
zero. ‘ ; ;ll " !#
So, it is not symmetric. $ 1 = log -7y
For transitive o i
Let(!!")!# $# IE ## "

$#E IS %
g =8 %6y

14
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Hence, option (c) is correct. g | (")##! IET%$ | #il
63.(@)! 1(") %T% ()__#
O OB06%V606%V606%V606% V606
$" !(!" ! L g | (..):..&..[
! 1' ['I'#] | | ("9: ul
Hence, option (d) is correct.
Now, !(!):! P

64. (a) Consider "#3$% &' (% Hence, option (d) is correct.

=I"#($%! &) 0!'($% &)
=("#3% 0'&5! 01$% H& )(MHS (!& 66. () Let * (1) = Py e
+()!$%i "'# &) g
By Joortm o :4:! P Given, the funCtIOTI is continuous at ! =!
SRR Y Prrp et b
:@I Ex/_ 3! %g 3 : -I "-)- i
#\/ﬁ(' #( =§% " :T
_e# (
$ $ % :__'- ="\*
Hence, option (a) is correct. Hence, option (b) is correct,

67. (a) Let | =I"#/ +$%! &H#(&= I'#" B%

Now, ' 1HE L e gl
65. (d) We have * 1 (*)#1 %%'% R gofﬁé‘ | =(#3%+ &) " (1 #$% / &
Lo .- T HS%+ &) + 1+ 1+ (
#U("VH#! oo #' #— S35} .
& " =(usde + &+ "HS%/

"o+ &+ %! &)
Yo+ &+ HS%/ @ U1 4
From 11 f W (™ S+ ) e Y (o e T+
0 ) S(H ALY LT e (4

- %

Hence, option (a) is correct.

!
Relpace x by '— , we get

g ot ()2 5969

68. (c) Let ! (")=""" 11" 1" "+t

15
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Loy o#tor gl 71 (c) Let | (/) ="#$%&" "1$%8&

Put ! !("): " for maxima or minima "ol !(./%: "HPUE  (&)* $%«

o o o g Mz g # L/ "$ #3%( B ()% +F
(rt E B s $ #U= "3, & ()%¥+=

| B It # $ /= % opm= L

Now, !(")="#"1% ( '

/ # mad o _ .
IR I ] $'§.—)= #$%&% !$d/?&_ % "k

Since, ! !!(") is +tveat ! =1

0/00/08[ =— & #$-6( $&#‘— 0/0"! #%— =—

Hence, optlon (c) is correct.

Il (") is minimum at ! =!
Thus, minimum value is

)= ('- J )iy = 72. (d) Consider $%&— T

Hence, option (c) is correct. : Vi

Rationalise the numerator,

69. (c) Let volume =! :I'—'.’" ! ##f#?)f — 5% PRVARE | $\/_(y\) + +\l‘_#
S o Ay )
And surface area=! ="/"" # ) " g
R I = $%&——— =
Now, (#" I_g _g § #h |_$ o !(J i .,.\/_)
| . ' _ # _#
" I# il Hence, option (d) is correct.
(¥ E $  # 13
oL L ! 73.(b) Let ! ( (\/ +$1" )

Hence, option (c) is correct. ! (#) :..#! /(#v )! +$#(#. )"%: t)(J Dy g )
70. (d) Given function is | =#$%" + #59h 1" [$(\/ +$+" )(\/ +$# )%

On dlfferentlatlng wrt X, we get B g \/—$ e ?ﬁ;
L#
'#J#J+#'J# ' et

- Wfﬁf %
_1""# K -\ =

Hence, option (d) is correct. So, | (..) is odd function.

Hence, option (b) is correct.

16
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74. (d) Consider, nhoog

Taking log both sides, we get
! ! !II# II: m !

$+ !ll# n
On differentiating w.r.t. x, we get

Ik

(" +#$% #! 3 &— %

#

G (" +#$%)

( o (THS%) # #$%
T (esm) (% #99

Hence, option (d) is correct.

75. (b) We have "(\/!_+! )! !"! = "ﬁ!
CEEE)
Lot T +1 =
Then, T' # | T': I#
! \/_(\/?#4_;%'#: "—= "#$% $
- 50§, 1) 3

Hence, option (b) is correct.

I ! | H
76. (c) Consider m-_"Twy =T H,

I +# !

17

77.

78.

(- )

_.,:! !$+—!,,+$+!
| #

=1 I+ "0p& 31 44

Hence, option (c) is correct.

(@ Let "1 14 1 "= #
On differentiating w.r.t. x, we get
" e
Ly ) H#

!ll
—= #
I#
!II
#

Hence, option (d) is correct.

|
Let | = (- # y
(@) Le (§#$d/o# %&#0/‘3i
frosw sowbs)p
HHS H %
&'+ $%& $
" #3%! + "

#P% —=+ #=
#$% #5%

&1+
#$%

I £

£

£

- 4+ #
18)% (*&

LE e R b o#
&)%!

Hence, option (a) is correct.
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79. (c) Let curve ! =1" ey o #E_ #$/#"—! $%& % " $%&

5 . S H#SH (3% |
Slope=E:!"#+##l-! .

. 0, "

| = ?&:0/ L ($%& J#
Again, — =1"#" ( & )

I#' "

T =1 (3%2)
For maximum slope —-=" ! #'( # @ ! Hence, option (a) is correct.
I e 1)
Hence, the curve has maximum slope at ! =! 82.(a)Let ! = " #$q(0 &"()#" )D)
Hence, option (c) is correct. "

//l /
" "!!!+|"!! # and /#$% &ii—&!%‘!

80. (d) Consider, (il— %
+! [By the property of definite integral which says

Wl g lty o HE ! !
Pt ST LS n (B s (1A $
( % #S o
Calll g g |t " "k ##$9€0 &$)#" (((0
$ * é— — % -%7 #é "
By adding Eqgs.(i) and (ii), we get
:!_ i$_|_)#$+% ' .
I $ H—*#$%&()#+*#%)$ﬁ
Hence, option (d) is correct. IE *#$% &1 )$&)#" [! " % $%]5
/) I
8L.(a) Let ", ="#$ 9and !, =#$% " *#$(y§f% & o % - % Hsod =
#$/o HPY ) .
! H= '
i #$90" 8() #HIU "E
On differentiating w.r.t. x, we get Hence, option (a) is correct.
! $
(1o (o, | ST
ﬁ:( . $% ‘:0/6&0" |
(0 (#89') ) "( #39% 83.(dLet#t=| /' '+l  / "
’( ) e gttty '
d o
o g $HSY Applying !, 1 101 %1

18
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84.

8s.

nn ! ./ '

II/
"= #
# # #
(! one row of determinant is zero)
Hence, option (d) is correct.

(a) Let #= I|—
()

Put I' +" =" 1 | lg= #"

L AN A B

:$7-%--!" $)@'" 2
=SLI()s #ES Y +3
= 1H9()$ #'S )$ Y + 5

:._"#Y %"

Hence, option (a) is correct.

(a) Let §L$f#$% "!g‘(( )

This is in |— form, by using L’Hospital rule, we have:

_ &$*#$% &)

+HHI&(() ") )+#S%o# ) (")

0"!)

&'(O " I)#( "#$%)" (;-I.#!!)" o..)! ) W

Las )N

Image formed virtual, erect, magnified and behind the

mirror.
Hence, option (a) is correct.

#e"o#yg
86. (¢) Since, the matrix f)y;b} "$ % is not an invertible
P8 # /(
matrix.
Therefore, its determinant is zero.
# " #3$
C%g wd g
fﬂ) # !/ )&
Cr(sY &) " #e) #OE) &
S K & O &
"t # &=

Hence, option (c) is correct.

$ 7 v /A
.(@)Consider |1 1 /' #/ " |= 11 ' #
n n 'I " % # " " %'/

(! I =# %R E )

:!IIII /l

# U

=s#{1/" % ) %l
=$Hm6r % 1% P

=%
Hence, option (a) is correct.

DY, +;'#( %)3,

I "
"n—n $%& nn
. (c) Let "t 0 #l )
/;/q't $%4// 1) '
N

!
Bu using the property " " (#) =" ( I #9 $?
|
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89.

90.

S /;L@”#!
T&() !+ $%e&

On adding Eqgs. (i) and (ii), we get

()

1/ " /A o
oy 8N,
s 3908 + (8 s SW& 1S
1) aa) , I
N #M#b H#!
s 3008 + (9 "
L. !
SN DA

Hence, option (c) is correct.

/ ”
(a)Let!:?jol 3
#oU 3" $
ont! =
S N
)

#/ + ! 4
&I/" TR !)'
0/#/ " S # o#g
0 — 1
g1 1 telty 5# )

% /' +t = = #

%/ =#& = "$%0 =" "& #
Hence, option (a) is correct.

n ! +#!
(c) Consider ||# . '

20

91.

92.

93.

L
N

Hence, option (c) is correct.

! " !

(@) Let | = "["[#" =1 ™"+ "g"
¥ N -

L A A

"o <#

I|=11 when x lies between ! I"#$ %, and

|! | =! when x lies between 0 and 1.

|"##o '1#;{:,& I“i%l"#"
3% g;%'g#/"@j%

Hence, option (a) is correct.

(d) Given that, Mean(!" ) =— and Varlance(I # )

"#SYH&(1"H# )
+#H& (")

So, I ="1"="1 = —
4 #

|
Here number of trial ! | -—= =" E #
%

Random Variable! =!

|
$ 680+ = "1, f ) = %g T 9
)
_'$
T
Hence, option (d) is correct.

S

-)
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.. The order and degree of the given differential
equation are 4 and 2 respectively.
Hence, option (c) is correct.

SRR T
= (# "% B ¢ #' 5w

94. (b) Given vectors are !

= (e b { ! pdme gk !
T L L
(3 o (v do | " #
w
R
=l(ugn )bl + ) +He #)
= 4o &# B
ok
A | R
Now, $! 9% | "4
4 % "
o A
=l(%r $100 6 ¥ H& )
oLy b
Thus, (1 + )1 ( ke ()

Hence, option (b) is correct.

| |

N+ "H<Il <$
()=

o "SB! <0

Hence, "#$ " ( !) exists so we can write that
"o

95. (d) Let

#0(1)= 487 (1)
% "#$ igp/«t;l!—#;'s- #{#)
& #! %%I—_ It
"Yand P
LI T
(e )( %
B1="$% =" —

I
Hence, option (d) is correct.

96. (d) Given equation of planes are ! I I "1 1 #" =#

Polg "W W' " U

And, ' 1" "+##1 1 =%

D Ig "#'=" $H= %&E"

.. Required angle is

H$% = 1% ’uil i

\/ + \,1 w8

5w LRI M)
VO) () 04 () +(#8) +(%

$ &(/=% ' . )+$#T |
JO) () +09 () () +(%

$ &(/=*$ £ —

!
Hence, option (d) is correct.

97. (@) ! ("#8%) = | ("#8W) = cand L (# ) =)
(#$%):8'T ("#$%):8%
Now,
L # ):!(!é;#))" (e ) # ()#( )

¢ )= g8 (9% hag | )= S &( e

21
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| n 1]
== _
#$ #% & /!
| 100. (b)) Let ", = " #$0# $4
L (14 P - .
ey (())_0/#((&'())_ s " o
(V#%# Consider, ") +'} wv = #$%g# S # $968# $:
I I"# //| * #
B i (Yo
!
Ot F o i
Hence, option (d) is correct. = #0* "$%& "#"
98. (a) Consider (11 1° ) {+ 1) Put "#$l =" | %ki= #

When ! =! ,then ! =! and

(e e ey
(! ! )' :— (! !)! ! When!zi,then!=!
=rerrrmrre e !
B !I(! |il -) e AT = )% %$
g ’
Lo #g! ! 5'5 4 g
Hence, option (a) is correct. 2 +I(& @37 [l i ] o

H t b t.
1L 11" # "+ # ence, Oplon()lscorrec

" |Il
99. (@) Consider [ 1 ™ "1 # | # | 101.  (d) Given ##$—+' "$=$'§
L# #1" k " ;
! UL 7
Applying | | 11 #1 . e $,$ ! #
rrhen (8 #$)'—— I #"
et g I$
LL# # 4" Log(™ #)E s
Applying 1, 11 ¢ . () e
I $
| " I
=0 " #+ #ob = W= "%
w #(&/: $
I # 1+
Applying I, 11 #1 ##ﬁ;#:—$$
P Integrate on both sides, we get
(v o) o
I o#

Hence, option (a) is correct.

22
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#' ##! =T # 104. (a)Give !, ™ +# +$ =land !, "I" +## +$ =%
" #3%= "1 #% %% So, equation of plane passing through intersection of
et #$%||% planes !! and !! 1S
e gl (% & &$(*)) L+ LI+ S (0 1+ 4871 % &
Hence, option (d) is correct. Tk A TS A S S &
L "8} "(+# Sy #(+$ 1% =$&
R - H# This is perpendicular to ! ! 1" +"#=]
102. (d) Here, ! _E 4 o5& $= $ om0 Con g ow e p
EREE #$%&-1&|" (=YX 5 %) 6 Y 6 &y
. ,..-- LT I $ % "! SIS+ $HS #
o L) # Equation of plane ! +" +# I'11'] ( I+ "+ # %% &
) ! §%&$ o & LR R AR S % 8
" g1 I £ 4 peen ™ 4= &
! ( ):$§<$ %;Lé/"! Ly e o =g

|,.. | — = Hence, option (a) is correct.

e '=1 b Mo

| | mn
105. (a)Let! =4
(a) ;5% "
Thus, both the statements are not correct.

L A S T N . ()

Hence, option (d) is correct. #1'= ﬁ . 9(%($ —%(@ﬁ# (+ & é? $
. | R I R R I}
103. (d)Let ! =" \#$ # U@ = %& %('I G $II§O/%$
Differentiate both sides w.r.t. x, we get $‘% & o(
o ied 1SS #S!! o
RN e T s se rs (&
L LT #gl
Now. o " #=5% s s &
S Given, ' 1" 1# = "
/ / a '
\/&'( !\/&'( ALY Loy 3
" ) " ) Hence, option (a) is correct.
TR "
T, & 106. (b)Let #=1 (3 +¢ )

Hence, option (d) is correct.

23
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. #S v
v o el %)
_ !%!" ! !%!" _ ! %0!" ! %' )
oo+ B " ! %
" " %
7SR o
_ %0 % ):!%" )
ok + Y
%
Wty
So, g/r :—(f ):" (1) =
$! = # +"
Hence, option (b) is correct.
rrr # $
107. (d)Since, | # $' " | =1
$ o#l"
Applying '/ 1! ¢! Wt
LE(+#+8)  $ #
" E#ES)E L =
Le(+#+$) " $1
I $
r# e
et gl
Applying !, 1wl and 1y D 1N
! " #
R - - T B
n n II$ #+ 'll n

#)E ) kS 7( =) -

Hence, option (d) is correct.

24

108. (b) Let |,

#$°/:[:) « be the two diagonals of a
quadrilateral such that !T =" 1 gl and
1= bealy

Now, dot product of i:! H#5%. s
Ak ) T

\/#+$ 1)’ = %and
v o
i

So, the given quadrilateral is a thombus.

Since,

Hence, option (b) is correct.

109. () Let us consider triangle ABC. Suppose b * and

b+ Y47 ¥ are the position vectors of 4, B and C.

+ + +
Then, I" = "$11%6=}+ /% "o='gs !

'," ‘: ()'+()I =
IRCRUREE
GROEOEEE

Tobe ! I"#
right angle, i.e. I" #' =

TR

n !: !

is a right angled triangle, ! ! should be

Hence, option (b) is correct.

110. (c) Given —+—1 # ="
o #

LR
# #
This is a linear differential equation of the form

|II
I+ H =
% #' =$

Here, ! :?—##$% #
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Lo+l

So, requlred solution is ol L L= #% "( ()

L= by § So, from (i) and (2), required mean is

oo g N ATy g Bl g H#EF I( :$_( oy

» . !&. 1& 1&
Mo +$ Hence, option (c) is correct.
#l" =" #*$ 114. (@) Given ! " d o ' Yrpgsln by b

Hence, option (c) is correct. We know that given vectors are coplanar, if

Lo
111.  (d) Area bounded by the curve \/'_+\/'_ =# and L I [
coordinate axes is /oo

e fen W s IR YR 7

YRR SRR H

( ﬁzﬁ!ﬁ/ﬁ' SR NUANEE B

\/_ Hence, option (a) is correct.
I

=104 +_|
o 115. (b)Let 14t 4! =
" " [
:!"+!_!§!"=#_!§f" I+ 4+ =
"H "H ! #
" " " H#+ 1
B !k I | , ATHET .
=2 = = "
Hence, option (d) is correct. oM " #l= ##;éf#)
I+ !
Consider | ! I +" I =/
112. (b) Required are = $| 1"l [ o1+
-$#§n#/$&"/ (l)/'_ $’/o&—|-— 8:()+ o D) )R Be(+ oy HETF
# % # ( n (_ll_ | )(?%‘ g II# # ## n_ /
Hence, option (b) is correct. W =
113. (¢) Given mean of 7 observations is 10. toe= ("#$%(&)F'
W+l Hy +%%% Hence, option (b) is correct.
3 !
I W Lt L4 %% $& () 116. (c) Total no. ofobservation(!):|" [P, =
Also, mean of 3 observations is 5. and | "= eSS

25
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"HSUH&'E " !

We have "# = 'EI/O" $l | (—39'

" !_" n | o '_#$%0/

= I"#H | " =%&HH
So, variance =!"##
Hence, option (c) is correct.

ror #Q +
117. (a) Wehave || "# |

Lo#

Applying I, I'1 a1
I
=1 H o # AT #
L## AR
Lo
=(# o) #
Lo
=(#H o )=

Hence, option (a) is correct.

118. (c) Giventhat | =I'"#' =$"#/, =Y

He =%

Regression equation x on y is

Ly :##':_I!I(-- )

T T
$ I = (" #)

rors li’(( #)

) ( #")
mo= "M 1&

I= "%" &

Hence, option (c) is correct.

B B B &

119. (@) Let! ="#+$% %

Since, ! 1is collinear with vector !

| = # , where ! is a scalar.
Given, | =(1"#'1 #)

Lo B (")
fom Lre Lo
Also,!:!: =1
O
# S H#H #
I 1ot + =
%S s

1T = |

, %
3
E

| |
| E s HSuET -
& &

! I | ' n
Thus, ! =§ —"H#H—c
# #!

Hence, option (a) is correct.

-
(c) Consider |" # !
# 1"

Applying ') 11l
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!+"_#ll#
=+ # #
|+ ]

Ca )b ) e w e (e
n _#)

R A A

: o

bt oW

I n
& ',

%

$ %

:#'!i(! ) on) () A r)

27

Thus, determinant is negative.
Hence, option (c) is correct.



