NDA OMR MATHS PAPER 4

HINTS & SOLUTION

1. (a) Given equation is (x—p)(x—6)+1 =0.

We know that -1 4_21\/5 =

So, _l_i\/g =’

= x2—6x—px+6p+l:O

:>x2—(p+6)x+(6p+1)=0

2
Now, b%> —4ac=0 10 10

’ (=143 2} [—1—'3 2}
azl,bz—(p+6),c=6p+1 [( +ZJ_)/ +( l\/_)/

_ 10 20
= (p+6)*—4(6p+1)=0 T
a)3><3+l+a)3><6+2
= p?+36+12p-24p—4=0
: (@) -w+(0) 02

= p - +12p+32=0
= (p-4)(p-8)=0 =0+’ ( a)3=1)

- p=48 =-1 ('.'1+a)+a)2:0)

2. (@ (0.101), =27"+27x0+27x1
4. (d) COPORATION is a 11 letters word.

= l +0+ l - é It has 5 vowels (O, O, O, A, I) and 6 consonants (C, R,
2 8 8 PR, T,N)
(0.011), =27"'x0+27%x1+27 x1 5 .
2 1 1 3 5 vowels can take 5 even places in — ways. (O is
=0+—+-—=— 3!
4 8 8 repeated thrice)
=2! 0 !
Also, (1 1)2 _ 2 le 2 x1 Similarly, 6 consonants cam take 6 odd places in o
=2+1=3 21
and, (01), = 2'x0+2%x1 ways. (R is repeated twice)
=0+1=1 So, the total number of ways is given by,
11 11 1 6!
. (0101)32 +(0.011) 2 %xg——20 %320 = 7200
" 10 01 01 10
(0.101)2 —(0.101)*Y2 (0.011)\""2 +(0.011){*2
( 5 )3 . ( 3 )3 5. (b) The given equation
8 (a2+b2)x2—2b(a+c)x+(b2+cz)=0has equal

So, {2b(a+c)}2 —4(a2 +b2)(b2 +cz) =0

52 3\

(j (j( j (j roots, so discriminant = (.
8 8

EN

8

4b* (a2 +e?+ 2ca)—4(c12b2 +a’c? + bt +b%c? ) =0
3. (b) Given expression =b%a® + b2 +2b%ca—a*b? —a*? —b* —bh?c? =0

[(—1+i\/§> /2}10 +[(—1—i\/§ ) /2]10 = b*~2b’ca+a’e® =0
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2 .2 .
= (bz) —2(b2)(ca)+(ca)2:0 _! +3_+2\/§l
5 3+1
- (6?—ca) =0 1434243
= b =ca . \54
This implies that a, b, c are in G.P. = +2 :
—1=J3i
6. (b) The first three terms in the expansion of (1 + ax)n = _ﬂ =—w?
2
2
are "Cy, "Cyax, "Cya*x . TN o )
Rationalizing ——~=, we get
: n n n 2 2 2 i+\/§
Given "Cy =1, "Ciax=12x, "Cya"x =64x 5
n(n—1 i-3 (i_\/g)
= nax =12x; a® =64 =
> T i+33 (i+43)(i-3)
Now, nax=12x:>a:—2 i2+3—2\/§i
n ==—
-1-3
-1 -1
A G B P G ) S Co P _1+3-203i
’ 2o B
n—1 64x2 8§
- — = = — — /
n 144 9 IS ELEI
=>n=9 2
200 200
Therefore, [ﬂJ +[l_\/§J +1
7. (@ (1111), =1x2° +1x2% +1x 2" +1x2° -i+3 i+3
—8+4+2+1=15 :(_a,2)2°°+(w)2°0+1
(1001), =1x2° +0x2% +0x2" +1x2° _ %00, 200 4
=8+1=9 133 66
5 | :(a)3) -a)+(a)3) 0* +1
(1010), =1x2° +0x 2% +1x2" +0x2°
— 2 R
=8+2=10 =w+w +1 |: @ —1:|
- (1111), +(1001), —(1010), =15+9-10 =0
:(14)10 9. (c) Equation of line is ax +by = p, then length of
=(11 10)2 perpendicular from the origin is,
8. (b) Rationalizing 1+\/§ , we get p= a><0+b><0—p| or p:i
—i++V3 a’ +b? ‘ Na? +b?

1

\/a2 +b°

i+\/§: (H\B)z
(AT

or =1 or a®>+b*=1
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10.

Given b = 73 , which implies that,

Since the angle is with +ve direction
of x-axis, we have a = %
Equation is given by,
lx+—3y =p orxcos60°+ ysin60°=p

2 2
Thus, the required angle is 60°.

(d) Equation of the parabola is y2 = 2x. This means

that the vertex lies at origin and coordinates of A is
(0, 0).

Let (xl, ¥ )be the coordinates of the point Q.

Then, J’12 =2x (1)
and slope of line PQ = n-2
X — 2

2-0

Also, slope of AP = Py =1

Since PQ and AP are perpendicular to each other, hence
Slope of AP x Slope of PQ = -1
So,
Ix A 2 =-1
x—2

= yl—2=—xl+2
2x1+y1 =4
= x=4-y

Putting value of x;1in (1)

y12=2(4—y1):> y12=8—2y1
= ) +2y-8=0

Hence, coordinates of point Q are (8, —4).

Therefore, required length is,
PQ=y/(8-2)> +(-4-2)
=\36+36
_ 2
= 6\2

11. (a) Given cos A= cos B cos C
tan A—tan B—tanC

_sinA sinB sinC

" cosA cosB cosC
_sinA  (sin BcosC +cosBsin C)

COsA cosBcosC

_sinA sin (B+C)
T cosA
_sin A—sin (B+C)
- cos A
_ sin A—sin (7Z'—A)
- cos A
_sinA-sin A

" [ cosBcosC =cosA |
cos

['.’B+C=7Z'—A]
COosA

=0

12. (c) Let « and S be the roots of the equation

4x* +3x+7=0.

S Sum=a+f = —% and Product = o :%

2 2
Consider o2 + 872 :%4_%: a +ﬁ2
a” B (ep)
9 7
(a+B)-208 16 2
(aB)’ 49
16
9-56
__l6 __47 16_ 47
49 16 49 49
16
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13. (b) log(a+\/ﬁ)+log[a+;mJ
=log(a+x/ﬁ)
+log(1)—log(a+x/ﬁ)
:log(a+\/ﬁ)—log(a+m)

14. (a) Let S=9+99+999 +---
s=(10' —1)+(102 —1)+(103 1)
This can be rewritten as,

§=(10"+10% +10% 4+ = (1 1+ 14100 times)

) 10(10100—1)

SR V— A 1))
10-1
+10' +10% +10° +--- is a GP witha =10
and =10

:%(10100—1)—100

15. (b) The expression
cosec (7 +86)cot {(97r/2 — 6’)} cosec” (27 - 0)
cot (27 —0)sec’ (7 —0)sec {(37/2)+6|

_ —cosecd tan 0 cosec’d

—cot@sec’ O cosecl

B tan” @ cosec>0
sec” @
cos’ 6
)

sin“ @

1
tan’ 6

—tan” 0.

—tan” @-

=1

16. (d) In any AABC, we have
LA+ 4B+ /ZC =71

17.

18.

1 _
Let 4A=tan 15 and B = tan !

W | —

= tan”! %jttan_1 %JrLC =7

1 1
7+i
= tan”! 2 3 +/C=rx
11
l——. =
23
S
= tan"! % +/C=rx
6
= tan_1(1)+4C:7z
= z+4C:7z
4
- /C=n-Z
4
= LC:%:BSO

(a) Let u = sec? X, v= tan® x
Differentiate both w.r.t x

U
2 —2secx-secxtanx =2sec” xtanx

dx
& = 2tan x-sec” x
dx

This gives,
du_du_ ds
dv dx dv

_ 2secx-secxtanx

2tan xsec” X

=1

(a) Let 20 be divided into two parts such that the first
part is x and the second part is 20—x .

Let P=x"(20-x)=20x" —x"

The first and second order derivatives are given by,

2
P 60x? —4x® and d—f =120x —12x2
dx dx
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dP

For maximum value, d_ =0

X

60x% —4x> =0 = 4x* (15-x) =0

d*P
dx>

19. (a) Given y = cot_]{

Note that,

x=I5

=1

=1

=x=0,15
20x15-12x225

800-2700

=-900<0

Thus, P is maximum for x =15.

So, first part is 15 and second part is 5.
Required product is 15x5=75.

x/1+sinx +\/1—sinx

\/l+sinx—\/l—sinx

) X . 92X X . X
1+s1nx:0052E+sm2—+2cos—sm—

X X 2
=| COS—+SImn—
( 2 2)

- X . X
= 1+s1nx:cos—+s1n5

Similarly, = /I—sinx = cos% _ Sin%

So, the given expression reduces to,

y= cot™!

=cot™!

X .x X X
COS —+sin —+cos ——sin —
2 2 2

X .x X .x
COS —+sin ——cos —+sin —
2 2 2 2

2cosE
2

2sinE
2

x
cot =
2)

|

20. (c) We know that the equation of the straight line

passing through the point of intersection of the lines
2121 and £+Z:1is,
a b b a

(5%_1}1&%_ j:o (i)

The line passes through the origin, so we have

(0—1)+i(0—1)=0:>l=—1

Substitute the value of A in eq. (1)

(£+X—l)—l(f+l—lJ:0
a b b a

S A L A
a b b a
NI

a b a b
= x—y=0

21. (c¢) Given equation of hyperbola is 5x* -4 y2 =k

2 2

L
Kook
5 4
Compare with the standard equation of hyperbola, we

2 2
get a2=k? and b2=k—.

This gives, a = L and b= g

NG

3
The eccentricity is 5 and foci at (i2,0).

Thus, e=— and tae=2

k
:>_.

5

=2

| N W
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22. (d) Consider, log; (%) —log, (i—;j +logy (E)

=1lo 2 +1lo 2 +lo (E)
g10 3 210 27 £10 4

9 32 3
=logy gX— +logo| —

=1lo ﬂ}ﬂo (EJ
g10 3 £10 4

=logo| 7% —j

=log)g (1)
=0

23. (a) The given equation is

(2—J§)x2 —(7—4\/§)x+(2+\/§)20
7-43
2-3
(-)(z+)
(2-+3)(2+5)
_14+7\3-83-12

4-3

—2-3

So, sum of roots =

24. (c¢) Given x =rsinfcos¢@, y =rsinfsin¢ and
z=rcos@.
Now, X+ y2 +22 =r? sin? O cos? @
+r2 sin? Osin® o+ % cos? 0
= sin? 9(5in2 o+ cos? ¢) +r2 cos> 0
=r%sin? 6+ 72 cos? 0
=2 (sin2 0+ cos? 6?) =2

Thus, x° + y2 +2%is independent of 8 and ¢.

25. (d) Given a+b = 3(1+J§) (i)

and a—b=3(1-+3) ...(i)

By adding (i) and (ii),
2a=6=>a=3

b=3(1+J§)—3=3J§

o a b
By using sine rule, —— = —
sin4 sinB
3 33
sin30° sinB
1B
1 sinB
2

= sinB:73:sin60°
= B=60°

«00

(cosx)(cosx)"

26. (a) y =(cosx)

= y=(cosx)’

Taking logarithm on both sides w.r.t x, we get

= logy = y-log(cosx)

Differentiating both sides w.r.t x, we get
Tdy_dr

S dx (cosx)+y-(—tanx)

= —| ——logcosx |=—ytanx
dx\ y

dy _ —ytanx
dx l—logcosx
y

d 2

o __ -y tan x
dx 1-ylogcosx

27. (d) Given f(x)=3x> +6x-9.
On differentiating, we get
f'(x)=6x+6
Now, f'(x)<0=>6x+6<0

= b6x<-6
= x<-1

Hence, f(x)is decreasing in (—oo, —1).
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30. (a) Let h be the height, R be the radius and V be the
28. (b) Let y = /xz +16, v= 2 volume of the cylinder.

C

Differentiate both sides with respect to x,

du 1 X
—= 2x=
dx 22 116 Jx2 +16
ﬂ:2x
dx
i, B

dv dx dv

_ X 1

P62

1
2Nx?+16 In triangle OAB, we have

At x =3, we have 5 s (h 2
du 1 1 11 r"=R +(5) (1)

dvl s 20+16 2425 2(5) 10

Clearly, V = ZR*h

2
29. (d) Let 4 be the number of students passed in the first =V (h)= 7{,,2 _h_j h
semester and B be the number of students passed in the 4
second semester. W
Given n(4)=260, n(B)=210 =V (h)=x|r'h=—
n(Z) = No of students who did not pass in sem 1 32
' 2
— 500260 = 240 Now, V'(h) ”Lr __J

Similarly, ( ) 500-210 =290 For maximum value, V'(h) =0

Given_n(AuB):UO | 32 0 ) 32
:>n(A)+n() (

23
B)=17 4
= 240+290— n(Am )
)

=170 2
= h? = 4%
= n(4nB)=530-170 ,
r
=>h=—1
= n(4nB)=360 NE)
Thus, students who passed in both semester o, 3(2h 3xzh
= 500 — 360 = 140 Again, (h)zﬁ(_ (4 )}: 2
V,,( 2r j _DBr 2 3w
G 2B G

Thus, the volume is maximum when /4 =

QI‘N
Wl
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31. (@) Circumference of a circle, C =27zr

. . a
Differentiating both sides w.r.t ¢, we have This further gives x = 2’

dC dr . a.
- =2r- % As both equations have a common root, x = —is the
=27-(0.7) root of the first equation.
=l.4z Thus, x = gsatisﬁes the first equation.
22 2
7 a a ~0
=4.4 cm/sec 5) TPl )T

a’ pa

Ja+2x -x = =51

32. (c) lim Y42 TN-T

w—aBa+x—2x

= 2b= pa-2q (Using a’ = 4b from (i)
2 2 = ap=2(b+gq
i a2 (Bx) el (b+a)
B 2 2
e Jar2x+f3x (\/361 +X) —(2\/;) 34. (c) Let p, be the length of perpendicular from the point
_ im a+2x-3x X\/3a+x+2\/; (4,0) to the line 3xcos¢@+5sing=15.
—aJa+2x+3 3a+x—4x
a2 Vi 3(4)cos¢+5(0)sing—15
 lim \/3a+x+2x/;x a—x P = > >
waJa+2x +Bx 3(a-x) \/(3COS¢) +(5sing)

1. Ba+x+2x _ 15-12cos ¢

=—lm ————
3x—aJa+2x +3x \/(3cos¢)2 +(5$in¢)2

_ 1 M Let p, be the length of perpendicular from the point
3\3a+3a (—4,0) to the line 3xcosg+5sing =15.

1 4Ja

252\5\/; . 3(—4)cos¢+5(0)sin¢—15‘
2 2" 2 2
=—= 3cos@)” +(5sing
_ —12cos¢—15
33. (c¢) Given equations are X —px+g=0 and \/(3 oS ¢)2 +(55in ¢)2
x* —ax+b=0. 3 12cosg+15

Root of second equation is

) aim \/(3COS¢)2 +(55il’l¢)2
2

Since roots of second equation are equal, its
discriminant is equal to 0.

a*-4b=0=a*=4b ..(i)

X
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Thus, we get
Pi- P2
15-12cos ¢ _ 15+12cos ¢
\/(3 cosqﬁ)2 +(5sin ¢)2 \/(3cos ¢)2 +(5sin ¢)2
225-144cos” ¢
B (3 c0s¢)2 +(5sin ¢)2
225-144cos” ¢
B 9cos’ ¢+25 sin? @
225-144cos” ¢
B 25-16cos> @
9(25—16cos2 ¢)

25—16cosz¢
=9

35. (b) Let x be the number of students who like both music

36.

and dance.

Since 5 students likes neither music nor dance, the total
number of remaining students is 60 — 5 = 55.

Number of students who like only music =45 —x
Number of students who like only dance = 50 — x

The sum total of above with the students liking both
should be 55.

(45—-x)+x+(50-x) =55

= 95—-x=55
= x=95-55
= x=40

(a) log, x,log; x, log 16 are in G.P.
_logyx  log, 16

" log, x logs; x

:>(log3 x)2 = log, x-log, 16
= 2xlogy x = log, x-log, 24
= 2xlogy x = 4-log, x-log, 2

=  logz x=2(log, x-log, 2)

0g, X 0g, a
= logzx=2
=N x=3*=9
secx(secx+tanx)
37. (a) Isecxdx =I dx.
secx+tanx

Let u =secx+tanx

du 2
—=> —=secxtanx+sec” x

dx
= du = sec x(secx + tan x ) dx
Isecxdx: @
u
=log(u)+C
=log(secx+tanx)+C

15
38. (b)Given binomial expansion (xz +lj

X
Tr+1 _ 15Cr (x2 )15—r (ijr

_ ISCrx3O—2r—r

150 4303
For independent term,
30-3r=0=>r=10
Put =10, we get

15!

7150 oo
10+1 10~ 70151

_ 15x14x13x12x11x10!

10!x5x4x3x2x1
=3003
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cos10°+sin20°
c0s20°—sin10°
_ ¢0s(90°—80°) +sin 20°
" cos (90°-70°)—sin10°
_ sin80°+sin 20°
~ sin70°—sin10°
2 sin 80°+20° cos 80°-20°

_ 2 2

70°+10° . 70°-10°
2cos sin 5

39. (c) Given expression is

_ 2sin50°cos30°

~ 2c0s40°sin 30°

B sin(90°—40°)cot30°
- cos40°

_ cos40°cot 30°

cos40°
=cot30°

-3

40. (¢) Given equation is sinf = x + ﬁ’ xXeR- {O}
X

= x> +a=xsin@
= x> —xsin@+a=0

Discriminant =4/ sin 0 —4a

For x to be real, discriminant > 0

:>\/sin2¢9—4a >0

= sin’@—4a>0

=X sin 0> 4q
1 1
= 3 <—
sin” @ 4a2
sin“ @
= a<

4
= a< ( sinzﬁe(O,l))

N

41. (b) Given sequence 20, 191,181,172,...
4 2 4

This can be rewritten as,
77 37 71

94’2747"'

10

This is an A.P. series.

Here, first term = 20, and common difference

nthterm =a+(n-1)d :20+(n—1)(—%)

83 3
=—-——n
4 4
For first negative term, nth term <0
8.3 n<0
4
= 83<3n
= n> % =27.66

So, n should be 28. Hence, 28th term is first negative term.

42. (@) x* +6x—7<0=(x+7)(x-1)<0.
:>x=(—7,1)
Let 4={-6,-5,—4,—-3,-2,-1,0}
X +9x+14>0= (x+7)(x+2)<0
= x € (—0,-7)U(-2,2)

Let B=R—{-7,-6,-5,-4,-3,-2)

B B

So, AN B=(-2,1)

dx

which can be rewritten as
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o (sm X+ cos x)dx

SlIl XCOS X

2
sin? x cos” x
= [ ]dx

SlIl )CCOS X SlIl2 )CCOS2 X

= ( jdx
cos> x sin? x

:I sec’ x + cosec x)d

=tanx—cotx+C

44. (@) Given f(x)= a+bx+cx?
1

j ()= (S0 e o

0 0
OII2 ll3
_|:$" /0__|_&_:|
2 3
0
% &
=$+—+-—
Sty ()

and !(!):" +# +$
Now, LI (1)+" 1{8)+! f)g%

#+l€}#+| + $+#+| +"

#
P+ 4" "$+#+| L
h
#
R+ H O+
#
s
#

:#+,!—, +t§ %ol &&

From equations (i) and (ii),
!

b =i ()1 (5)+1 (el

45. (c) The shaded region is shown below:

Required area = #| ;'

=&

46. (b) The given equation is

R
_: +|_Cc &
5" % )I$% g
Squaring both sides,
Hi #" é
# 4€I$ + _Cc ég

Degree of a differential equation is the highest power of
the highest order derivative when the derivatives are

expressed as polynomial.

Here, degree of the differential equation is 2.

47. (d) The given expression is

ﬁ; PHS%EL ¢ Syt S '

This can be written as,

11
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?: +#$%&— 93+ #$%$"()# &— %

i +#$% &' cy&gﬁﬁ #$%&— 9%
=" #$% &'I—'

= %6+ &—‘

! ##$%",-i "HHS% "

o
:\/-_+"
N

48. (d) Let a and d be the first term and common difference
of an AP respectively.

#S%&H +( 1
O HAHS%8H" +($ ! )#
According to the question,

gl A e )

e (11 s o s 4

&  (1$)= (1;!! !+H$%
& (Ns)y=('s)(s$s 3
& =1 (w8

Now, (! +' )!" term is

(" 1B =1 (LB (v B

49. (d) Intersecting lines are: ! +!" =" and !l +' " F#"
On solving these equations, we get ! =l'and ! =1 .

Equation of perpendicular line is,
b, "#

+|||| #$ Or|:|_||+_

$ 3

|
So, slope is ! —.

I
This further gives the slope of the required line as — .

12

So, equation of the required line is,

= ,!—("! #)$%0&N M 2 (

T
50. (b) # =
R TR
e HS% ., #S% 18
|$#$%# & #S% | &#
_ ’$#$%| +HS% | &
a4 &%
HSY + #8% 1 &
,$ &#" '
LR, 19%s8 (S
) |#@| 7 A |
%, L
&7 usms &# $%&
— HOHE + " H(&
#V %# &#

Integratmg, we get

i %68 + )*+!(|#&+,_[! I

‘g
( (

(" (

syt ;ﬂ)&'ﬂf&

=Gy, +1 ) $48

: * s

$'(—["#$,$"#$,]

_iilg 2
T

51. (b) Let ! "I" "#$% ' be three positive terms of G.P.

According to the question,
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! :—(!" + !) l+/ ="UgT W L=
# !
R 0=
II! n
b # 3% Since /1" areroots of !' 1 "l +# =" , then
| E n "i JWT# '/ +Il - ! !Il# '/ n :ll
: Now,
! L ENH (7+ ) # )2 ' oo
! |
SN; o St A
Y | I #
=1 $#
"
Since r cannot be negative, we get | = T
54. (c¢) Given equation is,
= +e$ 11(Y)
Differentiate both sides w.r.t x
52. (d) The uni 1 set is given by, "
A T =ght &
o= e e T o ) L ) "I
The set 4, B, and C are given by, Again, differentiating both sides w.r.t x
n ! n n
L= !—#+§+..|£:$%+&%
# ={$"" "BS "I ! } ! .| T
%={ $$$ 1$$" $'$ "$$ ) LA L (#5%4. ))
! |
This implies, Thi '!#th . d differential equation of second
1= { gy v g | } is is the required differential equation of secon
order and first degree.
$!={"w# H'u wt" it
This gives, 55.(d) Given "#t ! |'* M #Z= $.
IR R A o A T ! ' . |
#%$ # %'ll lll‘l min | &% ! !'. !ll I!Ilf- " = #

( Lo o) f =) #
ks ) LT

Now, ! " (' T# % q$$ %" #Hy | Reflexive property:

A A [N E

So, R is reflexive.
Symmetric property: Let us check an example

I+ =#1) (U)i ("#)$%&E #.
$%& /1 o=# L™ o For ("#)! ( #) )" (1")(%) &
Put the value of / from (ii) in (1). For (!"#)! ('!' #)(r $:) " ( #,)( #.) 4

So, R is not symmetric.

53. (c) Since / !™ are roots of R e ", then

13
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Transitive property:

For (1!"# )l (" # )" 1 =)$

For (11" )1 (1 1 )" 1 =)#
For (1)1 (1 )" ##)$

So, R is not transitive.

Thus, R is reflexive, but not symmetric and transitive.

&'%(& #;%—
&S

$ I (/%( #)) = ( #)
= QI IR A WBW #HEY
Substitute the values to get,

$ "#3(/%( #))

& I% 3&&* %o&é
—%/
G

"#$%&' ()*+ -*'+.'[-+0
S T 16 T
3L
| 273 754
“ 616" 1614 1616%
_ 244

1616

56. (a) Let #$%:)!T

57.(b) We have | ="#3' %&#$& #$

I 1" E $%"H&YH

Since 4, B, C are angles of a triangle,

4 # =/
C= g () (Y

="#8' %& "#$
#"+# $

—$%&(‘— &

:$%<§L00” )&

% /o #
) $/§6 %@x)&(

Now, | +'

= $%&

14

So, from (1),
A

58. () Consider I'#$% + I'#$$%6r  I"#$&9
= IHS%G+ IHERT I'HESR
=1y £$%&+ 3&% UL, YT
= IR [H)E .+#$$&.
— (i +rHssei U &= D,

=% & ! $S& I I"'HSSR
=1 I"#$$& + I"#S$&
=&

59. (¢) Given equation is,

= 1)

Differentiate both sides w.r.t. x
11

Substitute this value of a in equation (i)

P g 1
=y R
) 15 wrgn )
) ”(“$ !'-}! Loy
60. (b) Given that ! :(!% "$;'3
A L e L A A T
. _%{0 %(%’ g&#% $ &IEO/(I)

Since ! ( ): I'"+ I, putting 4 in place of x,
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[ (): Ppopp 62. (a) Since a, b, c are in GP, we get
|
## "l ™S V=
- % o(% % o § " Expanding the given determinant, we get
W 8D &7 & | ) . >
Il # T4 ¢ '
“Hesrs n & VO - "i +#
" g '
= " . In , " . ' "
% 4% =t bat )y g #( Y g

61. (c) Gi tri tion i TR
. (¢) Given matrix equation is, — ( | ! +!,,#)_|._. ( n )( #+)

o gt

=" s ) o ow )

sw e ) (o et )

gt o=
=w e ) (0w ow )

=" g gt W oy v #

=#ig' '
=i & HH 1 =

AT A

Expanding along row 3,

o %% S e R (e () 2 )
(1)t s =) () e )
= 1 =S (ST 1% )

= 1'%

IV T s 63.(d) Given ! (* )=I"#$#( )=1!9%and ! (' # ¥ I'#

Lo $ B )=t ()=t =

AN VAN TSR IO T )=t 4 )=t e
VRTINS A Now,

AR (e () )

4 ik o % 1% (8= )# T

# "% og O " =% (.r$./ L 4/ #) =&

4

4

#

15
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Hence, statement (1) is incorrect.
Also,
|

)L

H*

&

_tOo# )

L)

REIN R

)
1SS
II#%
="#$&
Hence, statement (2) is incorrect.

—_——

64. (c) A = Event of showing 5 on at least one dice
MRy (A (o0 & e )
Ay (e (e ey w
Lo
and ! (" )=111="1

B = Event of showing sum 10 or more when at least
one dice shows 5

{1y bey )

Lo ¥ !
HS (" # F%
"#$%&§§%A)'“!(I-(!§# )
1$(" 1 #)
(%
$(")
(%
C
0

A i
65.(b) Given [# | "+!1|=1
"# #H
Applying !, I 141 .H
L+t L (1 #)
# ! F+" ="
! # #Ht+ |
# # !
(V4 ) o[ =
I # #+
Applying I, I'1 W1

LR A B
Lo

(L+" ) #"

I

() gHL (A (0 #)E o ae,
(P+ ) (# D)(#o og

(L+" ) (# D #E

This gives, ! +" = #I"#l =# |

66. (c) Let the angles A, B, and C of a triangle are
L1 41" $%& 4 respectively.
So,
P+ 1 #3%! #l= #5po
! E oA
Angles are I" # $% # $¢
! ! - !IIi # II: HII

16
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Lougl #e= ( HSIYR
=(#9( %+ 01))

e g+ HS () #

T e ()1

e
:4?
g*&\/(—(/'é

67.b) $%& (M —=1 " (1= =

$%&'()’*’iL:!" Of= " =

Now. $96§ 996 + ’$fz(2§ij

= (L)
=LY 1HS%  #SY

68. (d) Given M:! , M:u _and \l o =1

Now, |/ # | = [ ] +i]| s

. (--#Jg)!z %Wk "M EHT(OE
SHH= " 4% ()* /
=

Now |17/ =4 | ]| 1] pes:

\'I L (=% am aal

=&'( 1&)(
:$(
NN

As, LHD = RHD, the given function is differentiable at
x=0.
Hence, ! (")is differentiable in (!" "l )

70. (b) Given equation is ! b=

17
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71.

then point is # '

The distance between #—

Take an arbitrary point on this curve. If we take y as p,

l# "l §

0

"l §and (!"#)is,
T

"= 'T/O#""%+(! M) )
) e

Differentiate both sides w.r.t. to p.

I !!f—lzgo/g! ( Py )( )l- (’ )
:#%S("! "l ) + ( ! )
E (e o)
s

I
For minimum value, I_ =1
L(!’!#$): % 15 #
i

E$

It can be shown that the second derivative of d w.r.t to p
at p = 4 is positive.

From (i),
(IS )+ 0l 1) 12 18 %
#% #%
1S 9 o
=
= 1
(c) Given sequence is " #'$"190"1&"
This is an A.P.
Here ! =I"" =#

The nth term is given by,

18

=" +@ !!#
=1+(1 )
:"!!#'

72. (b) Number of students who like music, ! ( ) =I"#
Number of students who like dance, ! ( ) =I"#

Total number of students, ! (' I# ): I"#

YAy () e
! $l# %&" | (# #=) I#
! L(## 9 1™
! La# 9 ("

73, (c) "% &( &( Y NT =1
=43, 1 ¥
:%L/‘"#$ NINE

:3/"#'#3 !+_°'/’%¢$ N3 "$&

%

o s b s

%
o — +—
&% & & &

% % "% !

T e %

= #$%p/5§(:& 43% | #$

%

%'%?$ |$&

1= '$#$% (
= $"#$% (

74. (b) Given equation ! P E ]: # in [!"#].
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75.

76.

Casel:Let! ! I<"

[1]=!

bl o 1 2) #
# = #$'

As xcan’ttake value4in ! ! I<" [so ! =1I"
Case2: Let!! I<™

[1]=!

! ||| ll!ll_ # $
L+J8 11 1+
Roots are | == AL _$_=$J_r\/3/|
$ $
In interval, !' ! I<™ 1 i\/'_ are not the roots.

Case 3: Let ! =!

[1]=!

Ll g
T |+
Roots are | =—— # 1% :'_Qé_:/ot«/_q
% %
Since ! =! , roots can’t be ! i\/{_.

So, there is only one solution, x = 0.

I " 58!
(b) Consider # $/0&,, .
"$%&!  $%E
This is the reciprocal of the tangent triple angle
formula.
g M "$%&  #
UE%& ! $%68 $%E"
| " "oy
=7 é ! :|_?‘#’
$%& — '
_ !
$%£§L v +L)+
!
= =1
/
$%6&
(a)

19

A
b=2cm
60°
B C
a= (l + \/E) cm
Now asa> b, we have ! I>1 "
gl 1"
Now from Sine Rule, = T
Mgl I
W& $
Consider option (a) !" #$%&#}"
1"# $0 I"# &0
This gives, ! - #% H&

(+)
VRN
S ND N

I HY O SV

I $ $J/w +5 ¢ ¢

" &'()&*(+) ,)-,-&//0.(

.(d) Given ! ={r#'$"%.

[ (5 1 € € RO S

R is reflexive if " 1"#$!1%0&E!

As(!"! )! I, so R is not reflexive.

R is transitive if I"# #'$ | I"$  "#$WE'S 1%
As(!"#)"(#"ﬂ)! ! %&((% )!"$ , SO R is not transitive.
R is symmetric if I"# | #'1 "#$!1%6&&5"

So, R is symmetric.

Thus, R is neither reflexive nor transitive but
symmetric.

78. (b) Let AB and CD be two poles of height 10 m and
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20 m respectively.

C
10
15°
Al E [20m
10 m
B D
In triangle AEC,
o
= 1"#$%
#ll
"
e #5%i& (")
_ #3%&" #5%(
L +#$% &' #$%i(
|
I
:. \/(_ = \/_"!
!+!7 \/(_'H-
J
This further gives,

e g
T e T
f#$+%ﬂ

L #
45+ )
79. (a) Given I'#/ =$I"¥8 &'(*+*( /& <

P S/
#H%&
AN
$I"#/

= H%E

$

This further implies that,

80.

81.

82.

20

g

~

$

/
But;<" </"#' 5§

(b) Number of students who play chess, ! (" ):!"
Number of students who play tennis, ! (" ):!"
Number of students who play carrom, ! (' )= "
Given ! (" 1# ¥ 't {!$ 9 $WH($ =) ¢
Lt s (4 #(Hs (M) &)
NI CEHCE R
S BT8R & | (RS )
SRR

So, minimum number of students is 111.

B 1L = e

As, (11" )1 #

For | =48 == %" p=( a6
For | =$9% :%: " )%6( ) $%
For | =06& =~ 7% = 16" R=(  Yu&!

So, number of elements (11" ) "#$"%& (J#*$" '

(c) Let I"# ! = Yand I"#! =FH9
We know that,

I"# 1+ 1"y

$! gy

$. 3 %

T4+
- & ' _

(L) =
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# 1wz s ()
.+ n e n . | o
%
Multiply both sides by 4, we have
e+ =7
-
83.(d)Let|$ % &=!
()
e HGH Loy
%W % &= % |$S %
% ()% ()
" #
=4 B 1S % ¢
()
=% B!" %
=1&
R L
84. (¢) Given determinant | !" Py
oo
Take out a, b, and ¢ from row 1, row 2, and row 3
respectively.
-
=I"# || ' #
4

Take out a, b, and ¢ from column 1, column 2, and
column 3 respectively.
e ' !ll !#! !"" ;'Il :: ‘

Applyll’lg !! I !+! "!$#!! +1!_¢

ST EE
# o1 #

=i (1) $)
=g

I"# 1 $+ %4&!
85. (b) Gi i + .
(b) Given expression S+ %8l g
This can be rewritten as,
I"# 1 + $+ %4&!
$+ %&H I"#

_HE L+ % &M+ 18
T (o &m)(#8)
i ("#$ L+ &% 1 )+% 1&g
- (% &™)("#8$)
g
(% &M)(#8$)

L fot+ &™1) !
0 &n)("#8) ¥

=18"(& !

86. (¢) Given | = % "$;'3

TS
g $°/+a "

=y =1’ 1
56 !$& '#@# f&

Thus, ! +% '

87. () 0/&'#(—'+ 0/&'( _3 %g;'i%

pils shhe g @O/

21

%i#
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) %§— +_(/o%&’5_ ét—( #0/

23" v ot i
I )') A)(—) /0(—*

88.(c) Xfollow ! [# 1), 1" 1 ( =#)x"( =$)
" $!!!".."@.. )!!; !..## ($. j!#

|% n \# !%u # n !
[ —— .
¥ #%' % @; ): #%"‘E )
7

st )
$1"tg " g
$&'F m =g

Solve further,
HLU 1S e 0
(#1) (S +")=%

| =&l -
# 3

|
As | >"#l ==
$

89. (b)

150 m

I"# I"#
$%&'H=—"! £ —
! J
Also,
$%&'i'=i! + = I"#
I+
! =omg |
I"#
! £y —
JC
el
! \/. (

This represents the distance travelled.

" It (B 1%
Speed (in m/hr) = %"%_% a_&*f %

90. (c) Given !"#/ +$%& =

Ill
%l $
&1 &1/

$ "#FE %&!

Squaring both sides,
(" +H8%) = "W

(- Hsm)= R #iw)

SECIE Y SR S R
A% H& "&HSY
HE%E=

= %

4%
")

91. (c) Let | (" ¥ )!$ ("V8#)$%88 #%.

According to the question P4 = PB

Y
This further gives,

(rr)epr)= (o o)

R I A
LT %= &
! "% &

22
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92. (d) We know that if | ={( #)I" I$ ¥! %}, then

=) s e )
Statement 1: Let R be reflexive.
(!"! ) # !( ! ) I

So, ! s also reflexive.
Statement 2: Let R be symmetric.

() (u)#
Let (!"')"#”# ( |) ol

So, 1"
Statement 3: Let R be transitive.

rHS(1 ) £ e (S

Now

(1) e (e
(9)" e ($7) #
(3)" # ($71) #°

WY P (W)SS ' H (#) $

11 ..
So, ! **is also transitive.

is also symmetric.

93. (¢) Given function ! (") :|" ! !|
H=S%& " (M 1F $%4M 1# |
=gl + )=

S e (1 +1) =&t + (]
=8 =
Since LHL=RHL atx =0, ! (")=|" ! !|is
continuous at x = 0.
) A el
s v6a = ')@“!. | ( I)I ()
_() +1 o+
—9? =

il epgr (D" ()
=y )%.&.! .
—opgr (H(
||| !
= 968))
Since LHD=RHD atx =0, ! (")=["!1]is

differentiable at x = 0.
Hence, both statements (1) and (2) are correct.

. #=g =g SRR,

Now, !" :#
o g %S
B s 1w K
M 4 % 4

CSurs vy $008 0.

This gives,
LE+ = H )
1 gl "= & #
L+ $= 1& #iH $
Lo $ ' B
Adding equations (i) and (ii), we get
pr=1" kel
" (#) $%

Adding equations (iii) and (iv), we get
r=rr 41

s

"y vl "HH
Wo g ! 98

et

! .t n II!

Hence, # =
§$

95.(c)! "H$% = ' #B% '—

'/ n 17} n nl
Also, " +# =!—$ !#( +#)= !#g

23
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"]+
$$ 1"/ '

#oOHI HT =% I

# S e g Sy
% %

# Sy o ®
% %

$

&

=$

# !II# ll:

e .
Now, #$%1 = I#$O/Id = :' =._!" _&: _
"HH#S% ! o« H#_ ()

96. (c) Given/ +" =I"j

/
$%&—
; Ll=mae
$°/6&|— “'#§r !

s
! "#:t # $%& $%'

I
=gk S — W% #3%g
T8 & &

) ?j,"# I 0 H%
| & e &
R
gy
& &
J x (i
gl ey U
&
_,..#/ )
") e

I

i1s 1. So maximum value

Maximum value of I"# -

|
of determinant is —.

\/T

24

97. (b)

A R
=(" o oras)E
+(# # THSN
= SWH ! + BB&! +%
=$(w#/ + B )

mi (6% #))

By projection formula,

L= %)
=" R

I CE YRtV v R
=$#$=9

98. (c) Let the coordinates of A, B, C, and D are

(!"#"$) '( %"&") : #")' !( " %"Xrespectively.
The sides and diagonals are as follows:
" :\/(! Y+ 1)+ (% %
= J$+% $=f&= #
=l )
:\/W/o:\/_&: #
#$ :\/(! 1$) + (1" )+
=J$+% = & #
$! :\/("!!)!+¢!( J+ ¢ 1)
=J$+3+%= & #
14 :\/($! Vo4 (18 )+ (1 %)
=W+ % %Y %)

)+ (49)

()
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RN T
=%+ % $&

Since " ## #$ $E Isides are equal.
Also, " #$ !diagonals are equal.

Hence, 4, B, C, and D are vertices of a square.

99. (a) Given "#$/ = %&)" .
"I SE !"#(%ﬂc !')

" $= %k I
©E
Now, ! +'#3% = + "#3%!§¢
l 1 mn
=" +# \/__#8
:"+\ﬁ_—#
T
100. (¢)
P
30°
9
A
30° P
30°
B o
X

P I"BI"HSH%& &H#I()"*

So, / =" I"tt = I'|
In!I"# |

res%=1 = 1Vs &3
In!l"# |

I SN N =T

E % (#5908 ))
I "E K|
I )E !
! E *+ &
So, total height =9 +4.5=13.5m

|
101.  (¢) Given "#$%! " "H&= T '()%*%e#

I Y D VA
B0k $%&T# I $%&S

" S, HHSU "(#&

) S
vl G

!#$°/'fo§ "
) ——= =
PRRRTARNC
P

s = VU&

) )er 78 )%
) E ot
|

Thus, "#$/ = "#$ %8 —.

102. (@) Since | "#1$%&%"(T), we have

i !Il 'I!l.l

HS L= g

=/$+#

“/fbe e ! ¢d
This gives,

e d = (7 4+ +9)'oe
Comparing, we get
=" 74" =" +# =%

ToEH | HSE 1= % &8
Now | I"#1$%&$% (") +,&1-, so '# / =$

25
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L+ M) dre g diest
[+ #+9$:! (4

Solving equations (i) and (ii), we get
!

# #
e s b g)
103. (b)
A
J3x
1% 60°
¢ P B
In!!"# |
Vi 1
"HE U= —— ! =1 —
o "# V= "#
"] (()
In!I"# |
"#Y = \/!_! "R A
| +"# I+
"OHSE £
%
& !
! f<%<&l O*+#)*1- i</ 9 |

104. (a) Let the equation of the line passing through
(!"#"$) and having direction ratios <!"#"$>is,
rrr et #o#

! ! # ¥
Pt "E # #'%=% 3
& % "4 #4 #'6 $+ ¢
At x-axis, | =1"#$%" =

Do 1= "33+ & "
E" %
e+ E"

105. (b)) 1 I"#"+1"$ =$

I i"+#£: $

# #
=l S

# #

| #= —
To#

Also, I" I I#"1 $#% "
o e WL

%S %$ |
| = & &H
&#
|
| =

Correlation coefficient = /#!-- #

#' !n

X

&

106. (b) Equation of the line passing through (' !#"$)

and whose normal passes through ( "#' )is,
Prm W (o @ S
" v % 1+ 3% $
" 'y +1#% $
So, distance of the plane ! | +" H# I' =# from the
point (!"#"! )is,

) (e Js
% & % "

26
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107. (b) Given that the regression coefficients of Y on X

1s ', and the correlation coefficient between X and Y

. I
is | —.

|
This implies that #. =!"#$=! §

# ?T)I=$#/O#I
# =% 84
4 $ é= "

108. (b) Given vectors are
F=larbah 7 o gl Yeoees =1+ b b
H
Let / =1" w5+ 9%,
Since / "#$" are both perpendicular to the vector /
T# A S o £y
and /# = $" 198 # + $8¢
From (i) and (i1),
- 2
lo—=— | ‘= = = 9$("#
$ "$ " %" % %( )
So, I =" =I"$=1"
Also, it is given that / # ="
T " "= #S
P 1g "S "=$#3
! "B #
! $" !
So, / ="1l+1 b b

andm:\/! H+ = g

3

109. (d) Given expression is "#$% &'1()i .

e

We know that #$%']

Now,

"HS%R= T 1$()

Sy

#E%'& (#)F =

110. () Let ! =1 1" du#t 15068 06 11" 11 !
Two diagonals of the parallelogram are given by,
R IR TRI PR B
:$%¢| w$ o
e (#' "4 b@ ( a1l ® )

=#1'$8&' %
Dot product of the diagonals is,

() )i dens) (st

=1 06+ %S 106&'()*+

111. (a) As (' + )is perpendicular to | , so we have
[ [

(1 )0 =] e =

" g {l \! ##)

Given magnitude of | is twice that of !

H"H H f i 3

Now (14 ) =1 |
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o+ "HE L«
112.  (b) Given function " (!)=
# % "#HE <C
For !'!'!
"#$ "(!): "HE %! = %
ot 1t
For ! <!
II#$ Il(')_ Il#$ %l - % j.
" T l
So |;|#}$ ( )ex1st
Atx =0
II#II $%8|L Il(!! !): $0/?&+! = !
R o
S =w& (1) =%& (H
Lol

ot
For I(1)="+ =

Since LHL =RHL = ! (! ), ! (")is continuous at

x=0.
v oror el ey ()
45 %8 —h( )(;*!"! .
++1 1+
:!Q*! I
:Q*! =1
o = o L)
- onel
:A)&'):)

Since LHD ! RHD atx =0, ! (")is not
differentiable at x = 0.

113.  (d) The given equation of planes are ! +" +I# ='

28

and 11+ "1 ="
We know that the angle between the planes
L' #4$ +% &, ' =" and ! |" #4$ +%0 &, ' ="1is
given by,
5% = L 1  ## ‘
\/!! ' #H \/ oo# ‘
Here, |, =Wl =1"#, = W =M = B =
This gives
s )
¢#&&#+\
‘# H # !_
# I'#"=1"# —# = L
$ $
114. (d) Given # =I"#
[
P % " ==
#
o= ! 2% !
L
#3$%0&% ;%’ i’%"—
0 11}
! %932 JI— %, é'(o— ﬁ% "HY
% & & &

115.  (a) Given ", =I"#' / +$9%!/ .
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g b W& Ot See 0% ) M A HAm) s
BT &Y+ (0% %R )% U # EL S
[+ siwp o )
wdt ( * od f (el "+ %) (At ) s
_%&! 0% + (0% W& (A0 A+ 1) s
%8/ ()% + ()0/0 o8& T
_ w&! OB ( & /0¥
%& / ()‘%( Vb8 + .}()(V) 117.  (d) Given expression
Y PRSI IHYE G )

T &+ (0% Sres s S 9 ST 9
|

l ="#$i! "t%&  (0'9e& ('S
1 =1#$i+ (1S ! ("% (0! %8)
We know that,

#EY%o+ H=—— = =
0% &( "0% &( (%"

LB %8S (MY %&1()

116. (a) Given linear equations are:

I = = "
I" +# +$ =! Y YE
+! +$ =!I . ﬁ)*#-' VS
IS S Pyt (
This can be rewritten as, We know that,
b bgtg Ity [
$ | P % $ LTI = $%&! I"#
g ! 1Y $ g LIHSW & 0 Ol &
%&= ° ErRE ES% ) | UHE TESW
&=%"" _gp OV & |
MH#& {I"# (- 1%+
Linear equations will have a unique solution when ! ' : ( = )
st Lol IHE |
exist, i.e. |! |! ! o~ P L
HE Q1 |
Pt -0

e 118. (c) Given | !": "#$(i;6'are coplaner.
This gives, Iy (##): | (4

Wehave (11° Y= (im# Yo (% )

Now, It 4" )it" g # )

29



NDA OMR MATHS PAPER 4

R R G
:!#gér#yo ;4 )6/c

=19

=1
So, (' R ) # is coplaner with I I"# " and perpendicular

to!:!":

119. (b) Given ! ("):"" 11 #5% 8(" ): wly oo
(1r)(#) =1 (#! +")
=#(#I +")
—#HH +$
Let"!' +#="¢ "= ;/0!!_##'8
' $ (
H "1 ##!T
s (1) (F g
y " §! ##!T
s (1) (% vy e
So, coordinates of Q are (! R I A %)

or(I"1#! § A
Also, the midpoint of PQ is

! :c;/(#$"#$$ "H S f%&&'(& B 855 1()

ro=Jn ) s )+ (% 4

= VP&t #H& #&
- J&

"= 1J#> $
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120.(d) Let ! ( 8§ ) be the image of the point
I (11"#) $)intheplane |1 1" " +" #4# =5 .
Direction ratios of " "#$% &%({2)

The equation of the line PQ is,
P+l " 1" #+#

$ ' !
Then, coordinates of any point on the line PQ is
givenby ! 1"#!1 "+ $# 11 9.

Let ! (!' P "+ ™ 0/)be such a point.
Let L be the midpoint of PQ. So, we have

111 "
"5#"#35#! ## %

Since L lies on the given plane.

y# wAH)E(8)% %

( % s

( &



