NDA OMR MATHS PAPER 6

HINTS & SOLUTION

1. (d) Let 4 denotes the collection of all complex numbers Squaring both sides,
whose square is a negative real number, then square of 1B, .
a complex number is a negative real number only if it = 5 'S T S A

has no real part and has only imaginary part.

Comparing real and imaginary parts, we get
Hence, A={iy| y e R}.

x* —y2 = ! (1)

2
B

2. (b) Since, the roots of X% —2mx+m? —1=0 lies

and 2xy=—— ..(ii)
between —2 and 4 i.e., b> —4ac >0 and -2 < _—b <4 ) 2 )
2a (x2+y2) =(x2_y2) 1 4x2)2
- (2m)* ~4(m*~1)20 (i) ) 1 3
- :>(x2+y2) :Z+Z:1
and 2<—<4
2 = x4y’ =1 ...(if)

= -2<m<4 On solving (i) and (ii), we get

From equation (i), 5 3, 1

4m?* —4m* +4>0 * :Z’ 7 :Z

=>meR 3 1
=>x=t—7,y=%—

and f'(-2)>0, also /(4)>0 2 2

A4dm+m®—1>0,16-8m+m>—1>0 Thus, l-i£=i{£+1j

= m* +4m+3>0, m* —8m+15>0 2 2 2

:>(m+1)(m+3)>0, (m—3)(m—5)>0

5. (d) There are total 8 letters in the word BASEBALL, in
=>-3<m<-land 3<m<5

which we have 2B’s, 2A’s and 2Ls.

Thus, the interval in which it liesis —1<m <5, 8!

.. Required no. of permutations = ——
21x21x 2!

3. (a) Let first term and common difference of an AP are a
. ExTxb6x5x4x3x2x1
and d respectively. = =5040.
th . 8
Its p"term=a+(p-1)d=g¢ (i)
and qth term=a+(q—l)d=p ....(11) 6. (a) Given equation is px2+qx+r:p(x—a)(x—ﬂ)

Solving Egs. (i) and (ii), we find

= px2+qx+r=px2—p(a+ﬂ)x+aﬁp
a=p+qg-1,d=-1

= afp=rand g=—(a+p)p (1)

, Also given that p3 +pg+r=0
4. (a)Let %—i%zxﬂ'y
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Putting the value of ¢ and r from (i), we get
= p’ —p*(a+p)+afp=0

= p*—p(a+p)+af=0

= (p-a)(p-p)=0

> a=p=p

7. (d) Given that F(n)=set of all divisors of n except 1.
~.F(20)={2,4,5,10,20} and F(16)={2,4,8,16}
~.F(20)"F(16)={2,4,5,10,20} "{2,4,8,16} = {2,4}
Also, {F(20)nF(16)} = F(y)

So, least value of y =2

8. (a) We have (1.02)" =(1+0.02)°

n(n—l) ) n(n—l)(n—Z) 3

(1+x)n:1+nx+ X+ X +....
2! 3!
Here, n =8 and x =0.02
(1+0.02)° =1+8x0.02+ 27 (0.02)> + 7% (0.02)} +

2!

Neglecting higher terms,
=1+0.16+28x0.0004 + 56 x 0.000008

~14+0.16+0.0112=1.171

9. (c) Giventhat a* =b, b’ =c, ¢ =a
=>c=b=a=a%=a
= xyz=1

1 1 1 1
Now, ——— | —+—+—
(xy+yz+zx) X y z

B 1 (xy+yz+zxj 1

=—=1
(xy +yz+ zx) xXyz xXyz

10. () We have 0.2+0.23
2,23 22423 _45

- - =2 -045
9 99 99 99

11. (d) Given the extremities of a diameter of a circle as

(0,0) and [a3 ! j, equation of circle is

,—
a3

(x—o)(x—a3)+(y—o)(y—ai3j:o

= x* —xa’ +y2—l:
a3

—x° +y2—xa3 —%:0
a

. 1 . :
Putting x = — and y =a, the equation is satisfied.
a

: . 1
Thus, the circle passes through the point (—, aj
a

12. (¢) The equation of ellipse is given as:
2 2
x—2 +2 =1
a7
Eccentricity is givenby e=,[1-—
a

. foci of ellipse are (+ae,0) i.e.{ia ’l—lz,OJ
a

Now, the equation of given hyperbola is
ESD AN S S
144 81 25 144 81
25 25
So, a:% and bzg

oo 1y 8125 _\/144+81_\/225_E
144/25 144 144 12
.. Foci of hyperbola is (i%-%,Oj i.e. (i3,0)

Since, these foci coincides

a a a
9 7
=—=1-—
a a
16

:>—2=1 = a=4
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13. (c) Given that sin (7 cosx)=cos(7sinx)

16. (a) Given equations are y = 72 and x+y=2
X
/4 .
So, COS(E — 7T COs Xj = 005(77 sm x ) Putting value of y from 1% equation into 2" equation
8
=>——7COSX=7rSsInx x“+4

= > +4x+8=2x>+8
=sinx+Ccosx =—
= X -2x°+4x=0

Squaring both sides, we get N x(x2 x4 4) —0

.2 ) . 1
SIN” x +C0s” x +28IN X COS X = 1 = x=0 [Theother valueof xisnotreal

:>sin2x:l—1:—% 5

. . 2
17. (d) Since, Latus-rectum of an ellipse= —

a
14. (¢) Let E be the event of total of 12. And minor axis= 2b
(2,2,2,3,3),(2,2,3,3,2),(2,3,3,2,2) p2
SLob=—=a=2b
. (3,3,2,2,2),(3,2,3,2,2),(3,2,2,3,2) a
1(3,2,2,2,3).(2.3.2,3,2),(2.3,2.2 2
( 9 9 9 b )7( 9 9 9 b )7( 737 b 93) AISO, ele_b_:\/ _ = J7 \/_
(2,2,3,2,3) a 4p°
So, n(E)=10

' S 18. (c) We have P(n,r)=2520 and C(n,r)=21
Sample space contains a total of 2° =32 elements.

Hence, n(S)=32 P. =(n—r)'=2520 (1)
n(E) 10 _5 !
S N P E = == n _ n. _ ..
0 ( ) I’I(S) 32 16 Cr—m—zl ....(ll)
Divide Egs. (i) and (ii) we get
15. (c) Here, f(x2)+2=x2+i2+2 L2520
X C21
2 1= 51 -
=(x+lj ={f(x)}2 =rl=5l=r=5
X wIC =21 = "Cs=21=>n=17
1 1
And 3 —+3 . _ 8
n f(x )+ f(x)=x +x3+ [)ij ~.C(n+1,r+1)=C(8,6)="Cs =28
1y 3
=(>C+;j ={f(x)} 19. (@) Let z =2a" +3i

Since, @ is the cube root of unity

143 R Y,
= 5 and o” =

2

Thus, both 1 and 2 are correct.
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20.

21.

L z=20% +3i

:2{_1_\&}31‘

2

= —1-Bi+3i =1+(3-\3);i
(3—J§)i:—1+\/§i—3i=2[_1+*/§ij—3i

2

SoZ=—

=2w-3i

(c) Given equation is x = 213 o713
On cubing both sides, we get

P (21/3 13 )3
3 =2_21_3. 213 513 (21/3 o3 )

3

=X 3

:—3x+2—l = X :—3x+E
2 2

—=2x> +6x=3

(c) No. of people who are illiterates

=15000><E=5175
100

No. of people who have education up to primary school

=15000x 27 =4050
100

Similarly, no. of people who have education upto
middle school= 2790

Let the no. of people who have education upto high
school=x

.. According to the questions, no. of people who have

. . X
education upto pre-university = >
So, total no. of people who are not graduates

=5175+4050+2790+x+g=12150+x+g

22

23.

Since, 660 are graduates, therefore

15000—[12150+x+§j=660

:15000—660:12150+37x

= 2(15000— 660) =24300+3x
= 28680 —-24300 =3x

S@Zx = x=1460

Thus, 1460 students have education upto high school.

.(c) Let f:R— R be defined as f(x):m,x;é()
X

Also, f(0)=2

1.e. value of function at x =0 is 2.
X lif x>0

Consider, f(x)= *

= 1ifx<0
X

x, x20

. we have|x| :{ <0
-X, X

Thus, Range of f(x)={1,-1,2}

(b) Given that mid-point of 4(1,2) and B(x, ) is
C(2,4),

Trx =2 and 2+ =4
2 2

= x=3and y=6
So, coordinates of B are (3,6)
Given that BD 1 AB and CD =3unit

D
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BC:\/(2—3)2+(4—6)2 =J1+4=+5
In right angled ABCD, CD? = BC? + BD?
—9=5+BD* = BD* =4 = BD =2unit

24. (b) Since, order of a set 4 is 3 and order of set B is 2.
Therefore, n(A)=3 and n(B)=2
.. Number of relations from 4 to B
=n(A)xn(B)=3x2=6

25. (d) Since, r and s are the roots of x* +px+q=0
Then, r+s=—-p and rs=¢q
1 7?4 s? 3 (r+s)2 —2rs

1
Now, —+—= =
22 (rs)z (m)z

(-p)'-24_p*-2
q* q>

26. (c) As given 1, x, y,z,16 are in geometric progression.

Let common ratio be 7,

x=1lr=r
y=1-r2=r2
z=1-1 =

and 16=1-7* = 16=r* = r=2
.'.x=1-r=2,y=1-r2=4,z:1-r3=8
SLX+y+z=2+4+8=14

27. (d) Length of perpendicular from the origin on the
straight line x+2by+2p =0 is
0+2bx0-2p|
12 +(26)°
2p

V12 +4b?

or p=

28.

29.

) 4p?

C144p2
4

1+4b%
=1+4b> =4 or 4b* =3

ﬁ:b
2

or

= 1

2

=>b"=—=b=+t

B w

(a) Given equation is tan® B =

1+tanzB_ 2
l-tan> B 2sin4
1—tan’ B

B
2

1—sin A

1+sin 4
Applying componendo and dividend

=>sind=———=sinA=cos2B

1+tan® B
=sinAd= sin(§—23j

—A="_2p=4+28="
2 2

(b) Given that sin~! x+sin~! y=

_ _ Vs
and cos™! x+cos 1y:§

2r .
= (i)

1

T .1 T . -1 T
= —-sin x——+sin_ y=—
2 2 3
{since, cos™
| . -1 7
= —sin x+sin y= 3

On solving Egs. (i) and (i1), we get

2sin”! y = and 2sin”! y :%
- =1 T . -1 T
= sin =— and sin =—
y 5 y 6
Hence, y = sin% and x = sin%

1
:>x=—and =1
> Y

| T
xX+Ssin " x=—
2

..(ii)
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30. (d) The given function is f (x) _ 1 . The Venn diagram is shown below:
18— x?

1 1 1
SO’ f 3 = ==
G) Jig—9 o 3

L1

_ 2 2

o tim LS C)y dis-a? 2

x—3 x-3 x—3 x-3

0
Putti =3 gives —ft ly L’Hospital’s Rul
HHng LT S BIves 0 OftH, SO apPly ospitals Bule Remaining numbers in circles can be filled as shown

. f(x)-f(3) . 1 32 below:
)161_>m3 3 )1{1_)rr§——(18—x2) (-2x) People who read only A =
42—(30-x+x+36—x)=x—24
- Ls-9)y ¥ (L2x3) (30-x+ar+36-x)=x
2 People who read only B =

1

:_(3)21 51-(30—x+x+28—x)=x—7
27 9 People who read only C =

68—(36—x+x+28—x):x+4
31. (a) Let azand S are the roots of ax® +bx+b=0

b A B

b
a+ﬂ———anda,3——
J_J_ f _a+p b @

Consider, —+ Y=

\/ﬁ \/; \/; aff +ﬁ !
\_/b?_z \/\/: _% % (byrationalization) w

C

32. (a) Let the people who read all three papers A, B, and C Let x % people read all the three newspaper. Since 8%

be x%. people do not read any newspapers.
So, people who read only A and B but not C = (x—24)+(x—7)+(x+4)+(30—x)+(28-x)

(30-x)% +(36-x)+x=92
So, people who read only B and C but not A = — x+98-31=92
(28-x)% = x+67=92
So, people who read only A and C but not B = = x=92-67
(36—x)% = x=25

So, people who read only two newspapers is given by
(30—x)+(28—x)+(36—x) =94 -3x
=94-175
=19
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33.(a) Let ¢ =tan ' x = tanar = x
1 1

\/l+tan2a ) \/l+x2
1
—cos(tan~! x) =
o)
So, cot_l{cos tan ™! }:cot_l{ ! }
SR A N

1

_ 1
Let cot™' =f =cotf=
{ 1+x2} \/1+x2
. 1 1+ 52 /x2+1
andsin = = =5
\/l+cot2ﬁ 21141 Vx+2

. —1 -1 )C2 +1
=sin| cot {COS (tan X)} = )
x°+2

Then cosa =

34. (c) Let EF be the height of the tower, and EB = y,
AB =x, and EF = A.

and in AAFE,
EF
tano = —
AF
tana =

X+y

35.

36.

V4 h . T
tan(z—ﬂj—x_i_y ( a+pf= 2)
h

= cotff =

xX+y
From (i) and (i1),

tanﬁ-cotﬂ=ﬁx U
y x+y

:>xy+y2 = h?

(b) As given a + [ :g and f+y =«

= tan(f+y)=tana
tan f+tany
1—tan ftany

=tano

= tan f+tany = tan @ — tan & tan Stany

= tan f+tany = tan @ —tan @ cot atany
Vs V4 Vs
cphptrtao=—= p=——-a = tan| ——a |=cota
(ﬂ 2 / 2 (2 j j

= tan f+tany = tan @ —tany
= tan f+2tany =tan o

(a) x and y are positive numbers.
x< y2

Reflexive

x<x*V positive numbers.

Hence, relation is reflexive.

Transitive
x< y2 y< 2

Let x=5,y=3,z=2
5<(3) (3)=<(2)
but 5£(2)’

Hence, x < y? y<z
but x£z°

Thus, relation is not transitive.

2
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37.

38.

39.

Symmetric
1<(2)* while 2£ (1)
Hence relation is not symmetric.

Thus x < y2 V positive numbers is reflexive, but not

transitive and symmetric.

(a) Let the point of intersection divide the line segment
joining points (3,—1) and (8,9) in k:1 ration, then

8k +3 9k—1j

k+17 k+1
Since, this point lies of the line y—x+2=0
9k—-1 8k+3
k+l  k+1

k-4

:w+2:0:—+220
k+1 k+1

= k-44+2k+2=0=3k-2=0

The point is (

We have, 2=0

:k:zi.e.2:3
3

(d) As given, tana =2tan f§

_ fana sina/cosa _
tan /3 sin 3/cos 8
sina cos s
cosasin 3

Using componendo and dividend, we get
sinacos f+cosasinff  2+1

sina cos f—cosasin 2-1
sin(a + )
sin(a — f)
= sin(a + ) =3sin(a - B)

= =3

(b) If any equation has p— \/5 as a root, then another

root will be p+\/5 .
So, sum of roots = p — q+p+\/§=2p

and product ofroots:(p—\/g)(p+\/g)=p2—q

40.

41.

42.

Now, required equation is

X - (sumof roots ) x + (product of roots) = 0

—x° —2px+(p2 —q):O

(c) Two joining points are (p,q) and (q,—p)

Mid-point of (p,q) and (q,—p) is | 2 T

But it is given that the mid-point is (%,%j

L Prq_r 45=Dp_S

22 2 2
=>pt+g=rand g—p=s

Now, length of segment = \/(p —q)2 +(q +p)2

1/2
=52 +7r? =(s2 +r2)

(c) As given, sin2A4 = %

2tan2A :i |:'.'SiH2A=
l+tan 4 5

= 10tan A = 4 +4tan’> 4

= StanA=2+2tan* 4

= 2tan” A—Stan A+2 =0

ﬂ}
1+tan’ 4

— 2tan® A—4tan A—tan A+2 =0
= 2tanA(tanA—2)—1(tanA—2)=O
= (2tan 4—1)(tan 4-2)=0

:tanA:% (sinceAS%:tanA¢2)

(a) We have (1p101), +(10g1), =(100r00),
= (124 px 2341522 402" +1x2°)
+(1x23+0x22+qx21+1><20)

=(1><25+O+0+r><22+0+0)
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=16+8p+4+1+8+2g+1=32+4r Now in AABC,
—30+8p+2g=32+4r AC? = AB? + BC?
=8p+2q=2+4r 2

From options, substitute p =0,4 =1, =0, we get 3(20)2 = (%) +(h—20)2

2(1)=2 2-2
0+2(1)=2+0= — 12 4302 —120h =0

= 4’ -120h=0

43. (b) We have sin[?—;j =sin75° N 4h(h-30)=0
— sin(45°+30°) = k=030
— 6in 45° s 30° + cos 45° sin 30° As h =0 is not possible, we have 4 =30 ft
1 V3 1 1 1B+ I'sin 5!
S E Tyt E ST 45. (c) Given lim = -
2 2 22\/5£2J () Given i Gin? 41
B+l L2 Je+2 Multiple numerator and denominator by x
=X —=
22 2 4 g HSWE,, 8 HHYH & '
I 1#$%|) vl %
44. (b) The figure is given below: Rearranging to bring it in standard form,
D (&) $%&B. (#)
lzo Sl 08 B
0/4 0! * 4
¢l __(&)$A)&.$,, s
0§l H%&' #$ *+
02 (&) O/— 3
60° (
A B
I AABD 46. (b) Since the roots of the equation
n 5 I AW !
U ' ="
. BD ( + )# 11 (-l$)¢+( < ) are equal, so
an _E discriminant is equal to 0.

_h gl Ygl (e ) ! ke
=l 8 (et . F
e NS A

3 I Rl SN L
m3
AB=— g e s 2 W bk e
& V"L = g
!
& (th# )= #
& 1=y
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1 M wym
47. (c) Let the locus of a point be ( ! ) Hence, equation of line joining ﬁ#ﬁ and (!-.#$) is
0

Let the given points be ! ( #4800 ) and

L #ne ) (1 #) .$§‘ %
.. By distance formula, we have

wy | ! w4 K
\/§ (' # Joer $4 8! o ( E 5“("'4 1$ )

:\/é”C' I # )13'/5 $k f " )#o ($F (& #| B % =# #
&'+ ()11 # (VS H(
| 0 ? ( P | A ,) c ) 50. (d) Given equationis !' | #! $%&=
=t +(' # )-! ! ( # % * #(+" ).! ¥ #(+" ) Since, roots are real

L ) S K =) oY ) L '. .
" aE = T g s g (516 &)

i # #%! $&'(- $
Thus, locus of a point is " =#3$ E B &S
ol #
48. (c) Given, I"#! +1"#" =# $#% &V + &"1 B # % &(-$
Loy i ("#$+ "#$)!+ ( 4R %ﬁu # $'%‘D#"% *#
="H8 #+ HE S+ 1'HS HBH %8 | %& #o8s

+1%8& %&5
("#$ #+ %5&'#) +( "4+ !%@'
+1 (%8 %&+ "HE "

|
So, minimum value of N is o

51.(d) Let ! (") =#$%( +")

="+ ¥&" (#" $
68" ( Jr)‘ Lo#l(# 8 (D) %&
Lo1gg(r b
st g # s =#$%&( + P+ g +)! $N&
0,
Lot g T/((#’L $* !) =#$%& + '$W& !( $%& (
' =HIN& + #FWN& (
49.(c)Let ! ( 1") and ! (™ ) be two points on x-axis =#(3%& + &) (
and y-axis respectively. =#($%&
Given (! I"#) divides line AB in the ratio 1:2. =# {" $%n&=}
By section formula, we have
,,$:!!"+#! !# !:"!$ 068
( #
NIREETT
) =1 +(#. 4 1

Thus, ! r#ﬁ and ! = '#$)

10
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i I"# 1+ 5048 = ! !
52. (a) Given that, "# ! +$%U& weget |+ " I= —

| ! #$%_ !
I —+
&#!  &#H 55. (c) Given that, "#$ | + "#$" =
| A L oad E % Mg
&'#! 4 4
= o

) s @

. W H #$‘-t &

b b . . 1" I - 0 III
| ( + #$%)!_ N ?ﬂl;nlllar21$‘t(>y/y considering #31 = % #$ , we have
T ZY P TR

! , g (1 +")
(" +#$%) | Now, Consider !"$(! +" ) =— 7
! y o8 +" )
(#sh)(+ #8%
" CEIR T THS% #3%
+#3$% ol =
Ty #5% +)
#$%
Using componendo and dividend, we get - Mg Il " 1% I -8
Lo (THSo)+(r HBY 4 #59 +" )
("+#S% )L (1" #BY v 56.(0) 1 (") =" (S Y= B FE
., I ol o Differentiate both sides wrt x
I#$% nl | " | Il(n) :$#ﬁn!/' ' % !_II 1 '7
n ! I n
"OHSYd — When the tangent is parallel to x-axis, ! '() =1
L1 +||

T g Ltz g
53. (b) Let p and g are the roots of the equation

L N = # —1at= &
IL n 11} 1 n n

Lo S B E % " _I gt

LT ) E) % Jr

| B HS%E= # $I= "

LR = () ) e # =
(") +) 3

54. (c) Since, the straight lines ! ! 1" =" and I" +# =!I |

- 57.(c) Let | = | "#8" $%"#%" = | ——#"

' . n rnu m
intersect at the point ﬁ/go ; g I"&' "$%

' | n
.. The point #" — qsatisfies the equation 1" +# =!I
p g}o 5§ q
I
oo Put | =I"#$ " == in eqaution !" +# =!

Yy

11
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'Il
l=]—"# = I "HEOH " TNy
e =S e s "
- % n v/
=!1 1&'$ # # For the given point, 3 !T#é
% &# "
" = "'# "# $
=1 0 #"# % %
&'$#
Let "#$l =" | %&1#i= #"
o .._ ) This gives,
! SN [ / /o #
: . = $"#$%"— "H& + "H&oBp "#&%‘
Comparing with | I'# 1 #$!"#1" :%ﬂ&!( )‘3} , We % N i P
ot 1 )= e =3(1)()+()(6)
=9
!
58. (c) Given ! (") :ﬁ _ _ oy '
o 1 : | 60. (d) Given equation of the line — +¢7 =! can be written
#$# :%&'W as
o ‘ ( ')‘ PE+ " #$  ""=" T #$
- 0h& f o L #$
!!!|||||!| . - " "
" " !
= '04)%—' =" The slope of the line — +¢7 =lis | —
#$% = &'( — ) . Slope of the line perpendicular to this line
TR 1 (+!)‘ g
_1:;‘:$7 ﬁ_
"‘!""r ] "y
61. (c) Given functionis " (!)=# !"#f %S .
— 1 :" $
et Differentiating it w.r.t x
# 8IL(| #( "): ) 3( ) # 1"y _l#%
(s)'s
| "y
59. (a) Given "#$l %&"=— '$)— =" % "#$<y)<h( &— =/
Differentiating both the sides w.r.t. x N N I -
", L ?&r
g (1 1" ") + $%!" U= e
n + 1 _FI
" 0 % s
oo $/‘#—$/6_ $%0H $8" /
g I"gHIE" &
% "= /_

12
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!
Given, " " (#) $#= #i—!

& 8 %@%%’#7& =

% )*0/ —,3/°#+# % L#
o 2
'o

/| O/d #
&' /—!)$%s}t %é‘“ i
& =

62. (a) Let "('):2 (1 )

and ! ( )' #'$%& '&(Y

$"(1F " (0 #

# $%&L: "
I # (!"#)

# $%&——

V()
# S%de "

[ # [ I0*""'-/0/0(-)1$+.)23$4

IF

63. (c) Given ('):% I I+'()

—
N

" 0*+-%01$+.)23

13

64. (d) Given integral is " = n(! ! !)#! g

Integrating by parts taking ! ! I as the first function.
!

=o1 (10 1) ":& $ ( #!)$!

=1 (1 )%: (1 )# 1 #

— 11 )'4 1T
MM, #

65. (a) A matrix is singular if value of its determinant is

zero.
"R HE%  #
Given that matrix §#$% I gis singular.
& & '9
"H$ $W&
# |P%& HS
' o
"He W& |
$%& #
b ows s has = b
# “H#1 /= "H#S T
# /= l
)
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66. (a) We know that if
B HoOM 4

$=¢ "H$%&'($ = '
Bo o IINEF= 84,
(8| = 1# "%
1, HS! ’
! %W&I
Lo
So, #''" — .
% S8 S %'
, LE+D 1+l
Given that _@/b 4 %3
Then,
L I I A B
4S8 zg.. i .#0
Lot
"D 4
1=y
="t (fe)
=" e
=ty
=&
IR
Thus, "' i
#3110 141 ¢
67. (d) Let | =1"' 1" +#

|
R
# 14

For maximum or minimum value of y,

I#

!
For every value of x, "—- > #
I#

I
+# occurs at | = -

So, minimum value of ! =1"

14

68. (a) Let the given integral be $=|

Put I"#" =#! —= ¥

I"# #

%

#i +00=—

Minimum value = ! %L 0/0#" '&i I-B//g :#_' #

& ]

"HS 1 =O%6H =&'(")$F+,- | S = &S

"4 1
# $ %$

"4 1
"o H
&% %,.

Substitute the limits,

69.

4 1= '!L(!%#$%)!$ (#8% .

=!—(#$%+ HEW  H®O # )

=!—(#$%¢)') #:%%

4

| "HE"
(b) Given #( ) =4 "
06" +11

%

&%

&% $ )

When the given function is continuous at x = 0, then

()= (1)=" ()

Now,
3 ()= 1)
= "#$

_ 1y, Y068

#%85( 1 1) ¢
fimd Wil

LRSI (
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9% )= ¥ +1)

_#$°/”$(§+l)+$ (3

—#$%$ &+ $°# o5 $

This gives,
(" #$% 14
" #&( —-#$% | #
Al
4 #3%
" # I # glo&(" % . &
.. £ )
70. (c) Given that 1" =" {#).
Differentiating, we get
= I#)
o "'( )
Differentlatmg again,
)
) )
# "l.=
1
# n !": "! ) "@E)" (" Ié’# ))

"I#

#rrts TRy ) %))

=LE ) ) ) M) ) )

=" (#)" "(#)

71. (b) We know that ! * %ﬂ &|"

L
or, !l
| |
oS '|#|
ICIEREY
"$ % %
:|--|§/o $ 9
P %
"& %
2 % %

72. (b) Consider the line ! I"# / +" #$% =
NI EH " 3R &

. Ly SR &
T

" Y
Ty

On comparing this equation with ! ="# & |
Slope of the line ! I"# / +" #$% = is " I"#/
Also, we have line |1 "= 1
& ™ |
Slope of the line ' "= 1is 1.
Since both the lines are perpendicular to each other,
Product of their slopes = ! !

# & "t/ Yo$=$$
# "# 1= $
# "= T
%
# = —
%

III
73. (c) Probability of getting a spade = e

I
Probability of getting a ace = ?
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I
and probability of getting a spade ace = ?

. o Mg 11 #
So, required probability =— +—1 ——="—=
%& %& %& Y&
!
n ! "'7 #
Odd against his winning = |—$ =
"$

. L .
74. (c) The given vectoris | =11 F1 $ and for z-axis,

So, the vector equation is,

r:!'!ﬂ#+$

T
$'%H(# ' % B &S

I"# 1 =
J(+&+(Po+ % &'

Hence,

"HY =\ % &

75. (c) "#$! %o "«
()=
(")=1" 4
If we take any point in the interval [! !"#] , then
!!(!):" TH OB %
(") " S%& )T ]
"#$%& !
! (")=!" L
(")="r<

L") HS%& oY) 1+, %0! )+ of-( ]

76. (c) Given | = I"#"$# = #9%6,

! T$= ! !"#EEB%#!% (X

16

77.

78.

" e
I = = e g
1$ 1S xem
I#

! '—,= S8 SURs ¢ (T
15! I$ HEVH  R)F#

! !" #_I Il!"

I1#'

(c) Let the volume of the box be V.
) =(mrm ) )

= (%@ #"1 %+ #')"

=#" 1 &&' + 1968

SO e A

For maximum value, ! !(' ):!
LS %

" (!! +"&§%

() =)%

’ -

"1 $%&'Y%()*%+)"&,-". NO=

Also, ! I )=1" %l

! "(l ) ='H "SI ="#'< &

This implies that the volume is maximum when x = 2.

(d) Given equations are:
DUt =" #ft )
Mg $=1 "
PE+ =" i $Y

System of equations possess a unique solution if
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LIS I
$ ! 13
|
Applying, ' ' gl 0 $%& I 1 —y
[ o
' ! P
1= !#!ﬁ #::ﬁ! #Ho# #
$ 1#1 Y
$ 7 I %
Expanding along Row 1,
!
IR SR PR(BE
="+
="t $
Now, from (1), ! !+ " "# I' |

79. (b) The given function

" ( ! ) = ((&)"#$| %81")( (&g --#$!!
" (&) %&"#" (&) "#$#
S

OISO

“$@) s %l s -
"(&) %&!"#g
“3&) e

%

$(& )--#$. % - (&)"#$I

RCE YR CE R
&
" |(9: ! ('#&]5%&'$&()*$"'&’)ﬁ
gics

/
- 96 (&I OOKL <

17

80. (d) Given differential equation is

|II
Y AT
I#

e )

Separate the variables

T =("+#) 1%

L L

" |
" #$9% = b

Given that when x =0, y =0, then c =0

# o= "#ssi%!!—!+ !"§

81. (b) Total number of possible arrangements, ! ( ) ="

Since 2 and 3 occupy consecutive places, so, they are
grouped together.
So, there will be 5! such arrangements. But 2 and 3 can

be arranged in themselves in 2! Ways.
!II ! #ll _# _$

So, required probability = % o
0 0

I ! LLENT]
82. (c) Giventhat | =4 4
%

A I B B TR
TR %y Vuds m ofeS
Let I 1 #$ ="# $%&E&( (#+( ('&(-*/)"
WS 1 %1 %Y
' & £ $ A) £/$ #I 0%$(

4L+ " 8 " 1% %
# s &g P o
So, I+ 1 H# 1 =" §
Now, | +1 4" 2 11" =" 2" ¢

1M1 r=#

This means that '

83. (b) Given equation,
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NN I Ll {1+ " EHHS%)

. ) |
This can be re-written as, #

LS+ =" J +! =I"H#' "% # #B% #

. : = HHSW
Squaring both sides, we get "
!' (ll+ll ) :Il! (u +! ) ' '_; #|||#+# #$%# #$%
N | =H"" #
L AN B R This gives,
I"
! LY (= N TR i
SOREEEN SN e aren_
! P o= I$ 1S ##%E&
! " rF I
"y =H"H #
! = ——"#3$%&$'%('%)"*+,-%&9
I+ # !
N R
Differentiating both sides, "$|-0 !
w () g) e |
T_ " ! - "l I
("+1) () 86. (d) Given | =1 1"# $= Be"'and 1 =11he1 I

—n los !
84. (b) There are 7 days in a week If 1% person’s birth day Let | ="#+$% '

falls on any day out of 7. Since ' !"#$!i are perpendicular to each other,
! oo |
g . . I rl = ' n . I 0 1 . I
So, probability is T Fe= (?’# #$) ( bt & ()$ :
Since birthday of second person will fall on any of the T ! $$$ )%

Also, ' !"#E]S!i are perpendicular to each other,
T (#r :fsl) (%& ly 4 !Qsl
w1 g b

On solving equations (i) and (i1),
This means that the probability that all three persons I =" =

|
remaining six days, then its probability is —
Birthday of 3" person will fall on any of the remaining

!
5 days, so, its probability is —.

will Ihanlfle d;ﬁffer;;t day as their birthday Since | ='# +$%9% s a unit vec for,
=1 =P o™ &
! || )* A)&( Jo& h!_'_u! +# ="l =" (| n:#:#)
) Hence, p =
85. (@) Given ! =1"#"1"$%T" and | =" I"#" +$%".

This gives, | 1" =("#h+1 5 Bl (' Jee

87. (a) We know that the mean and variance of Binomial
distribution are " I"#8I'# respectively.

So, I'" =1"#$UuH =
On dividing, we get

18
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I
Since, ! +* =l 1=1I" = —

We know that, #($ :--): log, & 4"
This gives,

V(=) =%

wpgoy @t

B TR SR

£l

88. (b) The equation of the sphere is R - =F"
So, its center is (!"!"! )

Coordinates of one end point of a diameter of the
sphere is given as (! "l #"$).

Let coordinates of another end point of this diameter is

(™ % ).

s 7
L
&+#
L=&H H= &
3 A

So, required coordinates are (!"#"$).

89. (¢) Given mean and variance of binomial distribution
are 4 and 3 respectively.
So, I" =I"I"# =#.
Here p is the probability of success, ¢ is the probability
of failure, and » is the number of trials.
g

Also,

19

In a binomial distribution, the value of » for which

P (X' =r) is maximum is the mod of binomial distribution.
Hence,
(P g (1Y
# '—l T H "
# #
I "
# S, B —
# #
# $%&' #  #%&'
# # #

90. (b) Total no. of letters = 26
No. of selected letters = 3
So, no. of ways of selecting 3 letters out of 26 letters is

given by " -
Since the letter ‘A’ will not be included in our choice,
so, no. of letters becomes 25.
Now, no. of ways of selecting 3 letters out of 25 letters
is given by ' | #

p

| |||0
So, required probability = I$- 4 _ "%

#%”%

%
1$%

91. (b) It is glven that | "#15%&$%'(")*+,&!-.1/. “0 #
1 =1 "HGl # =

H : /
and angle between ! I"# " is'l—.

Pl / I
w1

Now,
[ R N

SRIRIEIRELD

=4 +% +!_# %

=4

R
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92. (d) The equation of family of circles having centres at

93.

94.

the origin is
[ ! +" ! :#
Where r is the radius

Differentiate both sides w.r.t. x, we get
'II
#+H "— =
I#
II!II: n

I #l#

This is the required differential equation.

(a) Let n denote the number of workers and x, the pay.
| =H#8% = "$ph=  &$%
#E%N&'()*+,-).,/) = WM
L+
_ 01! 21% "1 311
© 01+
12111 +!"111
2
"4111
21
=251

Combined average pay = " 540

P+ !
(c) Given | ! !

o+

. $Y&HB ",

L

Applying ! | I'l "1

L+ 10

Expanding along Row 3,
L ) (4 W)=
Lo " gl g =

! 4

20

+H
95. (a) Let /=1 bt o

Now, 17 =(1 5+ ok =

96.

Similarly,

Pot <(hash o ¢

#
./ "

=( "4+ 1+ 4e! &

So. (/)8 +f ") b A ) b

=1t b+ b
#

=/

I
(c) For <— — "I }to be direction cosines,
J‘#

Gl

&

+

+
|

%’+'

e Fp

97. (a) Given table can be rewritten as

X y [ ! [ ! "
5 2 25 4 10
7 4 49 16 28
8 3 64 9 24
8 3 64 9 24
4 2 16 4 8
6 4 36 16 24
Pr=rip] o r=m ! sl | P =
T==o &'('_zizl
$ $




NDA OMR MATHS PAPER 6

o 1516006 %)

$16") {
1 06k ™ |
" H#HS ! %o =L e
"HHE | (68)
Hence, line of regression is 4
L1 I="#$ ( I 0@ +  HS "4 Area of ring = Area6 of circle — Area of inner circle
y n | # i I $ l lll I '
98. (a) Let the line segment joining the points 0/9_( & # #
("#'$) %&'@6 )1$")is internally divided by the xy- wiy!
, . So, favourable outcome = ——
plane in the ratio k:1.
For xy plane, z = 0. Wyl
! !II !+ 11} . . n
# T+ Required probability = /fﬁ :;
#11="
4 1= 101.  (h) Given differential equation is:
! ' ' % "./l ”" ||#/$
So, the ratio is 5:4. =
#l#% b %
99, (b) Since the rate of growth of bacteria is proportional Raising both the side to power of 6, to make it a

to the number of bacteria present at that time, polynomial of derivatives.

"# "# 1 $ n! ”n nl

LRy = g
"l ! #i!#EB S ¥

(1 r#HS%HE () HE&HSES)

Ly S " 1" n$

I g #
’ $# ia $ §|#$ |# %
Do#-# 4 (#$ Highest derivative has a power of 5. So, the order and
L #-# #$ ! degree of given differential equation are 2 and 5
! o2 # . respectively.

$
! # o 102. (a) Since, "4$ | + %&' =

$
! # $%

100. (a) Let radius of the circle be 7.

Total possible outcomes = Area of circle = /| !
Observe the figure, we have to find the probability of
point, P in the ring which will be closer to
circumference.

21
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# ("HY+ %&")( B/ HY HE S %)@
#("HE+ %&)(S( HS &
"#$I/ &

#(Hg+ 0/&") "

#HEE %RE &) P
(*#%%+)*,* "H#$%,- "#S

&= # "HE$  O&"

"

1$&. /8™
#HG+

# +$/=% ¢ %

103. (d) Given differential equation is

06" (14 " =

! :—#= "#$ (-# )

Put $+ " =# ¥ —= =
1$ 1$
",

$ 13
! !I:l _|_| n #$d/(')
I#

|II
I = " H$%
I#
s g
I#

W

Separate the variables and then integrate,

HAS 1" = J# ! %& # $

104. (c) Probability that machine stops working
=1( 1#1s$ )
LR )Y (#") # )
#UE s (s (v )
L s e) B (#)()()

#re) g ey () edst) ()

[ "# 1S "#$%"&' (%)% (%*"%}%"™,

22

L # $) ' BS 1"
#(1"# 919% ) #("S 9"19% ) +("#

L # &) I's&

So, the probability that the machine will not stop

(' s )
1% 9'$)

working is given by
L s $=) 1 "HS "H%S

1+
105. (a) Force, ! =% 1 1g+ %

Due to the force, point moves from ( "#P! # )

(1#).
So, the displacement vector ' is given by,
| d
= ad sy
Work done =1 I'#
=(rtode )y (et s 19
=I"#1+% + $
=1&&+ $
But work done is given to be ! I"#$%é. So, we have
P+ =H3
T IED %%

! I= %

106. (c) Casel
When unit digit can be 1, 3, 5 or 7 & digit at thousand’s
placecanbe 1, 2, 3,4,5,6,7 or 8.
No. of ways digits can be filled are:

it #

Total no’s="! "1l #= $%&"

Case 11

When unit digit can be 9 & digit at thousand’s place
canbe 1,2,3,4,5,6,7or8.

No. of ways digits can be filled are:

1RE:

Total no’s =
Case 111
When unit digit can be 1, 3, 5 or 7 & digit at thousand’s
place can be 9.

No. of ways digits can be filled are:

l#= $$!
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! n # $
Total no’s=!1"1# & %%:

.. Number of odd digits between 1000 and 9999 with
no digit repeated =!"#$ +%0%H &&HN &«

| Il
o A%
107. (c) We have '($ ﬁ%l— m

*oopt
) /0&$8

Multiply and divide by "#$(% & $, we get

n "| II# n i
'$%&§t $ '$%&#0% $

n "| "y l nwiln I ll#" I

$%§f 3 ()$# $g $%&# $(§#¢

(

H#u i

0sEC s,
$%é/% (."#"'
[ mus1 = 158t ()s&cr =13 s )
AT
= ﬁ(;/-ﬁm = ‘\g‘/f:_ () # )
##

RN NN S

108. (d) Any 5-digits number formed by the digits 1, 2,
3, 4 and 5 (without repetition) will be always divisible
by number 3, because sum of digits of any number, thus
formed ! +' # 4 4% =%, is divisible by 3.

Hence, prime number of 5 digits cannot be obtained by
using the digits 1, 2, 3,4, 5

"#7 +3$9%0 " &H#
($7 +$%!($ " $%é

1/
Now, put value of " =—, we get

109. (b) Consider

23

1/ 1/
"#&+<y &-" ¢
gt i M
"*‘y“T*%&"ﬂf’@ e
sl wher fs ot e
AT N Y A
P S "+ \/_+|-
/ / /
%& "HS  ($
“
T
110. (¢) Given matrix is ! :j-:ﬁ
)
A L’ "!"3
IS S 1 %E %E W& %& ’$‘
b=y

b 458, 5 S gohe, e w /@@ $$

Going this way, we get
malowl g e et g
"$=op &"'= v
%l Il! ( & I"" 0# n " |#(

111.  (¢) The given word is ‘NATION".
Total number of words that can be formed from given
word ‘NATION’:!— :! #i9 %l =%!(
&" &'
Now numbers of words that can be formed from given
word ‘NATION’, so that all vowels never come

together.

= 1#$ #o/o$—  1HSH] &% ||

= 1#$ #& _&((

112.  (d) Vectorsare || +"# 1" $% and 11+ "4 +$d.

The magnitudes are given as S #H$%&H respectively.
This gives,
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‘ !!+"#!"$%=#§
s

s = #S
" v o= o#& ()
Also,

‘ | g +5]5<5/*>=\/¢;fT

Lo g gl F
My $l=

! $'+8'= w& ()
From (i) and (i1),

Lyt ooy g

I o#'E o#!

1"t !

|

So, n takes 2 values and m takes 2 values.

113. (b) Given two lines are! | I"#" =$$ and

"1 IHS$" = %#! .
This gives,
P11 =$%" "#E 11 $$
I 0
e L%
" &
TS =0%#!" I"E #3+ %#!
Wy &
KT
I n
Thus, | =+, |=! —=#—
\'$ %&
Also, /| =4I =
! nn
#/.—#I ! % #_$_i$'%|
$ $ W % "

114.  (c) Given center of sphere is (!" !#'$) and equation

of planeis ' I "+ 1 #!11 ="

24

Since, sphere touches the plane, therefore perpendicular
distance from center to the plane is radius of the sphere.

L) syt () _,ﬁ$

So, required equation of sphere is

(Lrr) s+ (e#) + 1) =8

" %& 0=

R T Y T )
115. (g Here | =tl+ b1k

and

H+ o

!!!!..:(‘-! i h;) (-1!--#!#!)

=tk iy lg

Moment of couple = ('. L, )' "

=(1he b b Y

=lns) MW B 9
=10h & &

Magnitude of moment is

HEAREE IR
="

116. (d) To find the consistent demand, we will calculate
coefficient of variance.

. . !ll
We know that coefficient of variance =

#$%&

Also, I" =#%%&$()

III 0
Coefficient of variance of A = % :#%&z '$()
Coefficient of variance of B = £ ="— =H#SH™

%#  Oo#

III n

Coefficient of variance of C = T :.#_ =H#SHY
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N

Coefficient of variance of D = —— =—— =$%%$¢

I's I'$

We see that minimum coefficient of variance is of D, so

product D is consistent.

S I
117. (d)Here!:%- TR :%3
g " n9 ¥
e
and " :%g
7R
Do r(o#) B #)H )
="$+% % &
o
Now, gt = 11§
g ! g
L (g 1)y=$

So, the given system of equations has an infinitely
many solutions.

118. (@) Given ! +" =I"# =l and I" | H$" H #.

n I n
% & " % ()

Let / be the angle between two lines.

¢ ae [DO)0)8)+(1)6)

| T H Y %

n +# "o,

+ |

VU + %

3! %
# 1= &( f‘g

"# 1 (b) Let there be x number of boys and y number of

girls.
Total students = x +y
Total weight of the students =(1 +" )I"

Total weight of boys =11 !"
Total weight of girls=111l
Hence, (! +")I" #'! $$"
Dol 1" =g 1488 "
! $= %!
L3
c%'

! & %&'

1$%%# (a) Since !' +"' # ="

A "HS%&M(&)"HHE&)'& % HE" -F+" "IOAS)" §
43 1) :
Also, e/ =% &

#o HS = IHe

# % &" /= !(% &""’)

[t -9
# &' = 18" "$% (((( #)&
From (i) and (ii),
1S 1 +1HS S 6= %
$ &"#$ /= %
3 wg 1= 2

&
$ "#$'/: i ?_/0
/= l -

$ ’ &(



