NDA OMR MATHS PAPER 2

HINTS & SOLUTION

1. (b) (10101)2 —24%1+23 ><0+22 x]+2! X0+20 x1 For sum of first 50 terms of the series,
2
=16+4+1=21 ¢ 50[4(50) +6(50)—1}
(1101), =23 x1+2%x1+2' x0+2" x1 » 3
=8+4+1=13 ~50(10000+3000—1)
(10101), x(1101), =21x13 3
=273 50x10299
=256+16+1 ==
=202+ 2 =171650
S0, there will be 1 at 9™, 5 and first place from right B
and zero at other places.
_ . 1 1
So, (273)1() _(100010001)2 4. (a) Given, Zl|: |22| =l—+—=2
N Zl Zz
. (b) Given equation is (log; x)2 +logy x <2 1 o1, |2tal_,
’ a1 2 2152
= (logz x)”~ +(logz x)—2<0 2, +2 )
= (logz x+2)(logz x—1)< 0 22|
= —2<logyx<1 |z, + 2
= logy37 <log; x <log; 3 ElEA

s l<x<3 :>|Z2+zl|:2|zl||zz|
9

=|zp+27|=2-2-2

. (a) The given series is (1X3)+(3><5)+(5><7)+,,, :>|22 +Zl|:8

Its general term is given by

. (b) Given C(n,12)=C(n,8
T, =(2n-1)(2n+1)=4n* -1 5. (B) Given C(n,12)=C(n8)

Sum of series = "G ="Gy
_ 2 n! _ n!
Sp=d2m =2 = (n-12)12! (n-8)8!
4(n+1)(2n+1) 1
= —-n
o0 - (n—12)(12x11x10x9x8!)
2(2n +3n+1) |
=n -1 =
3 (n—8)(n-9)(n-10)(n-11)(n-12)!8!
- 1
2 p— =
_n| +6Z+2 3} = 12x11x10x9  (1-8)(n—9)(n—10)(n—11)

ni4n2 +6n —1)
3
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This gives,
(n—8)(n—9)(n—10)(n—11)=12x11x10x9
=>n-8=12,n-9=11,n-10=10,n—11=9

= n=20
So, we have
C(22,n) = *2Cy,
!
_ 22! :22><21:231
2120! 2

6. (a) Given lines are

y=(2=3)x+5 and y=(2++3)x-7

Therefore, the slope of the first line is 2 — \/g and the

slope of the second line is 2+ NER

tan @ = my, —ny _ 2+\/§—2+\/§|
Lemmy| | 1+(4-3) |
25
2
~3=tanZ
3
—0="=60°
3

log,; 9xlog;s 64  log9 " log 64 8 log4

7. (d) =
log4\/§ log27 logl6 log2

_log 32 log 26 log 22
= 3% e 12
log3” log2" log(2)
_ 2log3 " 6log?2 8 2log?2

~ 3log3 4log2 ;k)gz

=zx§x4=4
3 4
8. (b) Let « and p be the roots of both the equation
x? —(a-1)x+(a+b)=0
=a+pf=(a-1) and af=(a+b)

10.

and ax®> —2x+b=0
:>0¢+,B:z andoc,B:é
a a

Equating the sum of roots,

2

-1N==

(a-1)=>

=a’-a-2=0
= a=-1,2

Equating the product of roots,

a+b=é
a

Ifa:—l,b:% andif a=2,b=-4

From the given options, a =2 and b = —4 matches.

(b) Since first term and common difference of an AP
are u and v respectively,

pth term, Tp=u+(p—1)v (l)

and gth term, 7, =u+(q—1)v ...(if)

According to the condition given in question,
T,=T,+15uv

= u+(p—1)v:u+(q—l)v+15uv

=(p-1-g+1)v=15uv

= (p—q)v=15uv

= p—q=15u

= p=q+15u

(b) Let N-5+12i = x+iy

= (x+iy)2 =-5+12i
:>x2—y2+i2xy=—5+l2i
:xz—y2 =—5and 2xy =12

:xz—yzz—S and xy=6

(x2 —)/2)2+4xzy2 :(x2 +y2)
= (—5)2+4><(6)2 :( 2 +y2)2
= (x2+y2)2:25+144:169

= x2+y2=i13 andxz—y2=—5

2
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11.

12.

Adding both to get,
2x* =+13-5
—2x* =8 or —18
— x’=4 (—Ve discarded)

= x=*2

X +y?=+13=12 =+13-4
=y?=-17,9
= »* =9 (discard - ve value)
= y=13

Thus, \/~5+12i = x+iy =+ (2+3i)

(b) Let A, B, C be three sets such that AUB=A40UC
and ANB=ANC.

Let xeAuUB=>xeAorxehB (1)
Since AUB=AuUC , therefore
-(2)

Also, given ANB=ANC
~xeANnB=>xeAandxeB

xeAorxeC

-(3)
and xe dandxeC (* ANB=4NC)...(4)
Thus, from (1), (2), (3), and (4), we have B =C only

(d) Let the equation of the circle be
(x=hY +(y—k) =r
As the given circle passes through (5, —8), (—2,9)and
(2,1), we have

(5-h)’ +(-8=k)* =r% ...(i)

(2=h) +(9-k) =+ ...(ii)

(2-h) +(1-k)* =% ...(ii)

From (i) and (i1),

25+h* —10h+64+k* +16k

=4+ h* +4h+81+k> —18k
= —14h+34k = -4
= -Th+17k=-2

...(iv)

13.

14.

From (i1) and (ii1),
4+ h* +4h+81+k* —18k
=4+ h*—4h+1+k> -2k
= 8h—16k =-80
= h-2k=-10 ..(v)
Solving equations (iv) and (v), we get
h=-58 and k =-24

- centre is (—58,-24)

(b) Let two parts of an angle @ are ¢ and y . So,
0 = ¢+ . This gives,
tand = tan(¢+l//)
tan ¢ + tan
" 1—tan Ptany

(a) Given that sin A = % and cosB = —% .

It is given that 4 and B are obtuse angle.
—cosd=+\l-sin’> 4=+ /1-% :_g

Negative sign is taken from cos A4 as 4 is obtuse lies in
the second quadrant.
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[ oa “12V
sin B=+\1-cos’ B =+ 1_(_j

13
_ [t69-144 5
169 13

Positive sign is taken from sin B as B is obtuse lies in
the second quadrant.

:>c0sA:—é and sinB:i
5 13

~.sin( A4+ B)=sin Acos B +cos Asin B

4 (=12 3.5
=—X| — [+ —— [X—
S5 )

48 15
T 65 65
63
© 65

15. (d) If o and p are the roots of the equation

x2+x+1:0,

S a=wand f= w*

or, =" and f =

sal +ﬂ7 =0’ +o'*=0+0* =-1
or, o'’ +ﬂ7 =0 +0 =0 + o =-1
In either case, o' +,B7 =-1.

and 2% B = 020 =0> =1

19 87 _ 38,7 =™ =1

or, o
Thus, the required equation whose roots are
o' and Joj Tis

xz—(a19+,87)+a19,6’7 =0=x>+x+1=0

2 2
16. (d) The equation of the ellipse is x_z + y_2 =1.
a” b
2 2
The point for which —+ y_2 —1> 0is outside ellipse.
a” b

Since at (a,O), 1+0-1=0, it lies on the ellipse.

At (O,b), 0+1-1=0, it lies on the ellipse
At (—a,O), 1+0-1=0, it lies on the ellipse
At (a,b), 1+1-1>0.

So, the point (a,b) lies outside the ellipse.

17. (b) Let sets A and B have m and n elements
respectively. The set made by subsets of finite sets A

and B is known as power set i.e. P(A) and P(B).
We know, if set 4 has n elements, then P(A) has 2"
elements.

Thus, the total number of subsets of a finite set 4 =2

and set B= 2".
So, according to the question
2" —2" =56

:>2”(2m_”—l)=56:8x7=23x(23—1)

On comparing both sides, we have

n=3andm-n=3
=>m=6andn=3

8. @ (1+2ij2 Z((l+2i)(2—i)]2

2+i (2+i)(2-1)

2
(2+4i-i-2i _(4+3ij2
4—i? 5

=i(16+9i2+24i)
25
7 24
=—+—1
25 25
, 1420\, 7 24,
So, conjugate of s ———1
2+i 25 25

(Conjugate of a+ib is a—ib)

19. (c¢) Let the coordinates of the point are (x, y).
o fr—(a+ b)) +{y—(a=b)}
x=(b=a)) +{y—(a+b)}
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Squaring both sides, . )2 yz
) ) Also, standard equation of ellipse is —+ 5= 1.
SoX +(a+b) —2x(a+b) a” b

2 2 2
+y°+(a=b)"-2y(a-b) and eccentricity is ez,/l—b—z.
a

= x2+(b—a)2—2x(b—a)

) 2 12 / p* b’ 144 25
+y +(a+b) —2y(a+b) ..E: l_a_zja_ZZI_@:@

:>2x(a+b)+2y(a—b):2x(b—a)+2y(a+b) b

5 a 13
:>x{a+b—(b—a)}+2y{(a_b)_(a+b)}:0 j;:B:Z_?
= 2ax—-2by =0
= —ax+by=0 3

22. (b) Given f(x)= log[H—x} and g (x)= Sx+x
x

9
3 I+ g(x)
x _
20. (a) Given expansion is | 3x —— | , where f[g (x)] = log{ }
(@ p [ p J 1-g(x)
- _log 143x% +3x+x°
a=3x,b=T,n=9 1+3x2 =3x—x°
Now, General term = 7., = "C, (a)"" b" | (1 + xf
=10 _—
3 r l_x
7.,="C (3x) | =X
_1 r _3r
=9C 37" 0" ( er 2
23. (a) Given function is f(x)=4%, *0 x<-l
_9¢, 3 (-1) X @ /() {bx2+ax+4, x>-1
=7C, - -
6 Derivative of f (x)is given by,
We can get coefficient of x!” 2ax <1
9+2r=17 f(x):{szw, x>-1
= 2r=17-9 If f '(x) is continuous everywhere, then it is also
= r=5:4 continuous at x =—1.
Hence, required coefficient is f'(x )‘ oy =2a="2b+a
_ 9 3 126x3 189 3a=2b ...(i)
=7C, == =27
6* 16 8 From the given options, a =2, b = 3satisfied the
e ) equation.
21. (b) Given ellipse is —— +2— =1.
169 25 24. (b) Given tana =m/(m+1), tan S =1/(2m+1)

25 12
e= /1——=—
169 13
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tan(a+ﬁ): tan o + tan

l-tan tan S

m 1

+
__m+l 2m+1
jom 1
m+1 2m+1
_m(2m+1)+(m+1)

(m+l)(2m+1)—m

2m2+2m+1_

tan(a+ f) = 1

2m2+2m+1_

:>tan(a+,6’):tan%

T
= a+p==
F=3

25. (a) Total no. of students = 100
Let £ denote the students who have passed in English.
Let M denote the students who have passed in Maths.
n(E) =175, n(M) =60, n(EmM) =45
We know n(EuM) :n(E)+ n(M)—n(EmM)
=75+60-45
=90
Required no of students 9045 =45

26. (a) Total no. of players = 12
No. of chosen players = 8
Number of ways to choose 8 players from 12 players
120, = 121
418!
_12x11x10x9
© 4x3x2
=13x11x5x%x3
=495
Since, out of the § players, 1 is to be elected as captain
and another vice captain,

=8¢, x7C,=8x7=56

Hence, the required number of ways is
=495x56 =27720

27. (@) Let R={x|x e N,x is a multiple of 3 and x <100}

and S={x|xeN,x is amultiple of 5 and x <100}
SR :{3,6,9,12,15,...,99} and S ={5,10,15,...,95,100}
(RxS)m(SxR)z(RﬂS)x(SmR)
={15,30,45,60,75,90} x {15,30,45,60,75,90}
Therefore, number of elements in
(RxS)N(SxR)=6x6=36
28. (c) Given A(3,4) and B(5,-2)
Let the given point be P (x, y).
Given that, PA = PB
= PA*> = PB?
= (x=3)+(y-4) = (x5 +(y+2)
= x> —6x+9+y° -8y +16
= x? —10x+25+y* +4y+4
=4x-12y=4
= x-3y=1 (1)
Area of triangle PAB is given as 10.

x y 1
l3 4 1|==%10
2
5 21
= x(4+2)-y(3-5)+1(-6-20)=+20
= 6x+2y—26=120

This further gives,
6x+2y—-26=20 or 6x+2y—-26=-20

=  6x+2y=46 (11)

or  6x+2y=6 ..(iii)

From eqns (i) and (i), we get x=7, y =2

Similarly, from eqns (i) and (iii), we get x =1, y =0
Hence coordinates of P are (7,2) or (1,0).

29.(b) Let Z=x+iy=-2i

Let square root of z be a +ib

Then, x+iy =a+ib
:x+iy=(a+ib)2 =(a2 —b2)+i2ab

Equating real and imaginary parts,
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a>—b> =0 and 2ab=-2

or a>—b*=0and ab=—1

Since ab < 0, therefore

m:_'_ \/\/xz +y2 + X _i\/«/x2 +y2 —-X

B 2 2
_\/Jz;o i\/ﬁzo}

-

+(1-1)

Il
I+

I
-+

30. (c) Let A={a,b,c}and

R= {(a,a),(a,b),(b,c),(b,b),(c,c),(c,a)}
Since, (a,a),(b,b),(c,c)eR
.. R 1s reflexive relation.
But (a,b)€R and (b,a) ¢ R
.. R is not symmetric relation.
Now (a,b),(b,c) €R
:>(c,a) € R but (a,c) ¢ R
.. R is not transitive relation.
1/3

+L:3

31. (d) Given equation is r 7
r

Cubing both sides, we get

3
-
(}" +mj =3

32.

33.

:>r+l+3(r1/3+%]:27
r r

[ (aer)3 —a’+b° +3ab(a+b)}
= r+l+3~3=27
r

= r+l=27—9
r

= r+l:18
r

(d) Let the first term and common difference of an AP
be a and d respectively.
As per given condition,

(p+1)-(2p+1)=(%j{2a+(2p+l—l)d}

= (p+1)=3(2a+2pd)
= (p+1):a+pd
= (p+l)=a+[(p+1)-1]d=T,,,

This gives the (p+l)th of the AP is (p +1).

(b) Given equation of ellipse is 25x +16 y2 =400

which can be re-written as

x2 y2

—+—==1
16 25
We know that the standard equation of ellipse is
x2 y2
- + e} =1.
a b
On comparing both the equations, we get a =4, h=5.

So, the equation of the directrices are

e a2 1_& 3
=0 25
= 3y+25=0

(e} o 4
34. (a) Letx = (sin 2213+c0s 22%)
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2\2
1° 1°
= (sin 22 —+cos 22—]
2 2

G 10 10 10)?
—|sin%22—+cos? 22— +2sin22—cos22 —
2 2 2 2

:(1+sin45°)2
| 2
= 1+—=
E)
B V2 +1
J2
o (o) 4
(sin221—+cos221—j :M
2 2
_3+2\/§
2
35. () Let z 2w _N2wi 2+
T =i i e
2
(\/5”) 2\2i+1
(R
1,2
3 3
So,
2 2
12| = \/(lj J{&]
3 3
1 8
= — 4+ —

:\/g:\/le

36. (¢) Given functions aref(x) =X andg(x) = |x| :

(f+g)(x)={

B 2x, x>0
lo, x<o0

x+x, x>0

x—x, x<0

37.(b) 3* +37 =3V

On differentiating both sides w.r.t. x, we get

3*log3+3” log3d—y =3 10g3(1+d—yj
dx d.

X
log3(3x +37 1QJ =3 log3(1 + d—yj
dx dx
dy

dx( 3 3y) 3y 3

o -s) (-
& (3 -1) ¥ (3*-1)
e 3(1-37)  (1-3)

38. (¢) Equation of parabola is yz =4ax .

Differentiate both sides w.r.t x

dy
2y—=4a
ydx
& 2
Cdx y

This represents the slope of the tangent.
Slope of normal is given by,

[Z;j(a, m)_( 2yaJ(az 2 2a1)

2at

2a
=t
39. (b) Given e’ +xy =e.

On differentiating both sides w.r.t. x, we get

ey%+y+xjx 0 ..(i)
At x=0,weget e +0=e=e’ =e=y=1
By putting y =1in equation (i), we get
dy

e—+1+0=0
dx p :
L @ _ 1
dx e

Again, differentiating eq (i), we get
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40.

41.

2
d y+@:0
dx A dx

2 2
ey%+ey(%j +Q+x
X X

2 2
= (ey+x)?+ey[QJ +2ﬂ=0

2 dx dx

Now, at x=0, y=1

(e+0)d—2;;+e(—lj2 +2(—lj:0

dx e e
= ed—zy—l—O
i’ e
>y 1 _
3—52—2262
dx e

(d) Given A :{x |x<9,x€e N} = {1,2,3,4,5,6,7,8,9}
Total number of multiple of 3 are as follows: 3, 6,9, 12,
15, 18, 21, 24, 27.

But 3 and 27 are not possible because 3 and 27 cannot

be expressed as such that a +b + ¢ is multiple of 3.
6—>1+2+3

95>2+3+4,5+3+1,6+2+1
12>5>9+2+1,8+3+1,7+1+4,7+2+3
6+4+2,6+5+1,5+4+3
1559+4+2,9+5+1,8+6+1, 8+5+2,
8+4+3,7+6+2,7+5+3,6+5+4
18—>9+8+1,9+7+2,9+6+3
2159+8+4,9+7+5,8+7+6

24 5> 9+8+7
Hence, the total largest possible subsets are 30.

(d) Let z=K(cos@+isinb)

|z|= \/KZ (0052 0 +sin? 6?) =4(given)
=K=4

Again arg(z) :%, so O =—

Now, z = 4(cos 5—”+ isin 5—”)
6 6

42. (c) As roots of the quadratic equation
(k +1)x2 — 2(k —1)x+1 =0 real and equal, we have
Its discriminant
{<2(k=1)} —4(k+1)=0
= 4(k> =2k +1)-4(k+1)=0

- kK2 —2k+1-k-1=0
= k> —3k=0
- k=0,3

43. (b) Given sin@ =3sin(0+2c)
. sin(0+2a) 1

sing 3
Applying componendo and dividendo rule,
- sin(0+2a)+sind _ 143
sin(0+2a)—sint9 1-3
2sin(@+a)cosa 4
2cos(f+a)sina )

tan (6 + )
= _— =)
tan o
= tan(0+a)=—2tana

= tan(f+a)+2tana =0

44. (c) Let 2a and 2b be the length of major and minor axis

respectively.
4 b 4
e=— l-—=—
a- 5
b* 9
L)
225

Length of latus rectum is 14.4, which gives
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2
2" _144=" 272
a a
=b*=72a
Put this value in (i)
72a¢ 9 72 9
3 = — = —
a 25 a 25
=>a= 7.2x§
9
=a=20
So,
b* =7.2(20)=144
b=12

Sum of major and minor axes is,

2a+2b=2(a+bh)=2(20+12) =64

45. (b) The given expression is 9”399 .9Y27 ..o,
This can be re-written as,

46. (d) LHL = 1lim (") =

h—0 h—0"
-1

—

RHL= lim ¢(®") = fim ¢h =¢™ =0
h—0" h—0"
As LHL is not equal to RHL, the limit at x = 0 does not

exist.
. —l/x .
So, lim e 7~ does not exist.
x—0

i — <x<
47. (d) Given f(x):{%fc +4/11 gli ;%

Also, the given function is continuous at x = 2.
- lim £ (x)=£(2)
x—2
Now, f(2) :3(2)—4: 6-4=2

= lim (2x+ 1) =2

x—2

= 4+ A=2
= A==-2

48. (c) Let y = sin_l( 4x 5 j =sin~! [L’CZJ
1+4x 1+(2x)
Put 2x=tan@ = 0 =tan ' 2x
Ly= sin”! (—2 tan 0 j
1+tan’ 0
=sin~! (sin26)
=20
=2tan ' 2x
On differentiating both sides, we get
dy__ 2 , 4
v 1+(2x)

49. (a) To form a triangle, we need 3 points and a total of
12 points are given.

So, 12C3 triangles can be formed in total.

But, given that 7 points are on a straight line. Now,
selecting 3 points from this set will not form a triangle.
So, the number of triangles formed is,
12! 7!
3191 3141
_12x11x10  7x6x5
©3x2x1 3x2xl
=220-35

=185

12C3 _ 7C3

50. (a) Given that xy = .

2
=>y=—
X
gr?
Let S=px+qy=px+-—
X
ds ’
_das_ ar
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Now, d_ = (0 for maximum or minimum.

x

g’ 5 qr’
O=p-——F=x"=—
X p
:x:i\/zr
p

2 2

Now, 45 _24r

dx? X

2
At x= \/Er , @ >0.
P dx
So, Sis minimum at x = \/zr.
p
2
Ly \ﬁ ,
p
Minimum value of px+qy is,

pEr+q\/§r=@r+@r=zr@

51. (d) Since A is void set, the number of elements in

power set of 4 is 1.
. P{P(4)}=2"=2

This is because if a set 4 has n elements, then P(A)

has 2" elements.
=P {P

}:
:>P{ (p{P A}}} 24—16
52.(b)a=x+m:>a—x=m

Squaring both sides, we get

11

2
x2+1=(a—x)
= x> +1=a’+x* —2ax

= 2ax=a>-1

1
= 2x=a——

x+4 x+4
53. () hm( +6j :lim(x+5+1j .

x—o\ x+1 X—0 x+1

. (x+l 5 jx+4
=lm| —+—
oo\ x+1 x+1

‘ftﬂXS(x+l)
5 x+1

x+4
xtl S(EJ

—| lim (1+iJ >
X—>0 x+1

X—>00 x+1

= lim (1+ij

54. (a) Let x =k(6+sind) and y = k(1+cos )

Differentiate both the functions w.r.t &

dx

— =k(1+cosd) and ﬂ:—ksin@
do do
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dy
@_@_ —ksin@
dx dx  k(1+cosd)

do
-2 singcosg
_ 2 2
2cos> Q
2
0
=—tan—
2
This gives,
& =—tanZ=-1
4

dx|g_"
2

55. (b) Surface area of sphere, S = 4rr?
Differentiate both sides w.r.t ¢.
ds dr dr 1 dS )
— =8 ———=—— (1)
dt dt dt 8xr dt

4
Volume of sphere, V' = 3 ar

dv 4
—=—7-
dt 3 dt

Since " is always positive, so for given function to be
monotonically increasing, we have

12

2x—x*>0= x> —2x<0
:>x(x—2)<0
= x=(0,2)

57. (d) Given expression 25 cosec? x+36sec’ x.

Least value = (\/g+\/%)2 =(5+6)2 =121

58. (a) Let y =sin2x-cos2x

Y _ i(sin 2x)-c08 2x +sin 2x- i(cos 2x)

dx dx dx
= 2( cos? 2x —sin> 2x)
=2cosdx

For maximum or minimum,

d—y=0:4cos4x=0
dx

s
= cosdx = cosz

C . . : V4
This implies that y is maximum at x = %

N 7
Vmax = Sin2 [gj +€08 2 [gj
T

59. (b) Let f(x)=sin4x+2x
f'(x)=4cos4x+2

For extreme values,
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f'(x)=0=>4cos4x+2=0 %(cosA cos2.4)
1
= cos4x=—— 1
2 E(cosA 2cos A+1)
= cos4x =cos (71’ - ZJ 2
3 =%£%—2><G) +1}
2
= c0s4x:cos—7[
3 1(3 18
2 “2la 716"
This gives, 4x =2nr+—
3 -3l
xzﬂiz 2(16
2 6 _i
6 3

62. (b) Let! = [ sinxdx.
60. (b) Let [ =1 +1)dx
(b) Le J. og(x+1) Since ¢ =, we get

Let x+1=t=dx=dt [:_[xsinxdx

Integrating by parts, taking log ¢ as first function.
1 :—xcosx+'[1-cosxdx
= [=tlogt—[~-tdt+¢
t =—XCoSXx+sinx+c

:tlogt—JldHcl =sinX—XCOSX+cC
=tlogt—t+¢

. . 9
Substitute the value of 7 63. (a) Let the given integral be [ = jx(l —x) dx.

I=(x+1)log(x+1)—x=1+¢ Put 1-x=¢=x=1—¢ and dx =—dt
=(x+1)log(x+1)~x+c[c=-1+¢] When x=0, t=1and when x=1,7=0

== '(|2 1-¢)t (dt)

—_

61. (b) Given cosAzi.
0

sin éjsin ﬁ :l 2sin£sinﬁj =I(t10—t9)dt
2 2 2 2 2 1

1 34 A 34 A 0

—E COS 7—5 —COS 74‘5 :|:£_ﬁj|
0

:l cosA—cos2A4
2

13
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Let x' =t = 7x%dx =dt

dx 1 dt
Then. jx(,ﬂ +1) :7jt(z+1)

:l‘:jldt— Ldl‘:|
VAR t+1

=%[ln|t|—ln|t+l|:|+c

1 t
=_—Iln|l—
t+1

x7

¥ +1

+c

=lln

+c

65. (b) Given curve is f'(x)=xe", x=0andx=1
1 1
So, required area is _[ f(x)dx= Ixexdx
0 0

Use integration by parts,
1 1

[ £ (x)atv=af e~ [ £ (x)fea) v

1

= [xex}:) —Iex dx

0

Integrate and substitute the limits

.(').f(x)dx = [xex}i) —[ex};

1 0 1
66. (c) Let [ = _[x|x|dx= Ix(—x)dx+J.x(x)dx
-1 -1 0

-x, x<0
?|ﬂ: x, x=20

14

1= jx|x|dx=—]2 x? achrj-x2 dx
-1 -1 0

67. (d) The given differential equation is,
1

el

This can be re-written as by raising both the sides to the
power 4 to make it a polynomial of derivative.

4
Iyl +(d_y ’
dx2 Y dx

Power of highest ordered derivative is 4.
So, the degree of the equation is 4.

68. (a) Given equation is
y= ax? +bx (1)
Differentiating both sides w.r.t x

Q =2ax+b (11)
dx

Again, differentiating w.r.t. x
2
—d ;j =2a
dx
2
a=1TY G
2 dx?
From (ii) and (ii1),
2
p= YAy
dx  dx’
Substitute the values of a and b in (1)

2 2
2 dx2 dx dxz
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2 2
=2y= xzd_y+2 Y 2x2d§
dx? dx dx

2
:2y=—x2d—;}+2xﬂ
dx dx

This gives,

2
xzd—§—2xﬁ+2y=0
dx dx

=J~ x"Lax
x"+ 1) x" (x" + 1)
Let X" =z=> nxn_ldx = dz

Then,J‘ (x”+1):; z z+1

69. (a) j (

1
=;[ln|z|—ln|z+1|:|+c

n

=lln =z X

n |z+1

+c=lln
n

+c

x"+1

70. (b) Given equation of ellipse is x*+2 y2 =1

2 2

It can be re-written as T + LA 1

1/2

So, we have a’>=1and b*> =—

The distance between the foci of ellipse is

15

2
20232\/5

71. (b) Harmonic mean of three number x;, x,, x3is,

3
1 1 1
X Xy X3
HM.= 3 = 3 —E:oo
0

72. (a) Given limit lim (\/a +ax+1- \/a +1).

X—>0
(\/a2x2+ax+l—\/a2x2+l)
(\/a2x2+ax+1+\/a2x2+l)
= lim
r=0 \/a +ax+1+\/a x“+1
) ax
= lim
X—0 ) 1 2 1
X, la +*+72+ a +72
X x X
) a
= lim
a - +—+—+ Ja"+—
X 2 2
X X

a

__a _a_1
NVa? +1d* 2a 2

73. (a) The given differential equation is,
(1+ex)ydy=exdx

By separating the variables, we get

X

dx

ydy =

X

Integrating both sides,
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J‘ydy:J‘Ij);x dx
2

:>y7=log(1+ex)+logc

= y° :210g_c<1+ex)}

[+ logm+logn=logmn]

— % =2log c2(1+ex)2}

[ alogm =logm* J

74. (c) Let the AP be
a,a+d,a+2d,...,a+(2n-1)d, a+2nd
Series of even terms,

a+d,a+3d,...,a+(2n—1)dhas n terms.

Sum of even numbers
:g[(a+d)+{a+(2n—l)dﬂ
:g[2a+2nd]=n(a+nd)

Series of odd terms,
a,a+2d,a+4d,...,a+2nd has n+ 1 terms.

Sum of even numbers
=n7+1[a+(a+2nd)]

:nTH[2a+2nd]=(n+l)(a+nd)

. .. n+l
So, the required ratio is —.
n

75. (b) Given AB = 6 cm, BC = 8 cm and CA4 = 10 cm.
So,a=8cm, b=10cm, c=6 cm
at+tb+c 24

=—=12
2 2

and s =

16

4 |(12-10)(12-6)
£

12(12-8)

{ A (s—b)(s—c)]

2 S(s—a)

2x
= x?—4x-1=0

x_4i\/16+4

=

2
x=4i2\/§=2i\/§

2
Let c0t§=2+\/§ or 2—\/5

=

76. (a) The given differential equation is
2

v, =2
dx 1-x?
2
- Y__ =
dx 1-x?
N dy —dx

N "2

This gives,



NDA OMR MATHS PAPER 2

77.

78.

dy dx _0
I\/l—yz +I\/1—x2
—  sin”! ersin_1 x=C

(@ f:R—>R, f(x):{xz, x>0

-x, x<0
For continuity at x =0
f(O—O): lim f(O—h)
h—0
= 1im[0—h]= limh=0

h—0 h—0
£(0+0)=lim /' (0+4)
h—0
) 2
=lim(0+hA
lim (0+4)
=0
Also, £(0)=0
So, f is continuous at x = 0.
For differentiability,
LHD = lim f(0-m)-1(0) _ lim ~(=h)-0
h—0 —h =0  —h
=lim—=-1
h—0 —h
J— 2 —
RHD = lim f(0+h) f(O) = lim -0
h—0 h =0 h
=limh=0
h—0

So, f is non differentiable at x = 0.

dy 2 2 2.2
—=4/l=-x"=y" +x
(c) e \/ y y

This can be re-written as

2 Ji=20-)

Separate the variables,
dy

wfl—y2

Integrating both sides,

—\J1—x%dx

17

79.

80.

81.

1 2

2sin_1y:x\/1—x2 +sinx+c

(d) Let A:[_Ol (1)} B:[(i) g}, C:[g.

sin”! (Zj = f\/l —x? Jr%sin_1 [%j +c

—1

0

Now, Az:[_o1 (1)}[_01 (1)}:[—01 _OJ (i)

#ls 25 o 8] -

From (i) and (i1), we have

L opg?
2 |0 —=i||0 —i|_|-1
Now, € _[—i 0}[—1' 0}‘[0
From (i1) and (iii), we have
B*=C?
|0 1|i O 0 —i|_
Now, AB_[—l 0}[0 —1} [—i 0}‘(7
i 00 1|_|0 i
Next, BA_‘:O —i:||:—1 0} L. O}éC
Hence, AB # BA
() Letc=2, /4=120°, a=+/6
By Sine rule, we have
J6 2

a _c
sind sinC _ sinl20° sinC
2><\/§_ 1
Jox2 2

= sin C =sin45°
= (C=45°

=sinC =

(c) From the given conditions, we get

o 2]

-1 A3)

Using Bayes theorem,

]
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82. (¢) Let X and Y be two matrices of order 2x2 each.
Given

2X—3Y=[_77 _?3} (i)
:Z iﬂ (i)

Eq.(i)x3 and Eq.(ii)x2, we get

3X+2Y =

(21 0
6)(—9Y=_21 _39} ...(111)

18 26 :
6X+4Y=_8 26} (iv)

Subtract eq. (iii) from eq. (iv)
_1 39 26 13 2
13’/‘[—13 65}:)’_[—1 5}

83. (a) Since Aa+b and a— Ab are perpendicular to each
other, we have (ﬂ;z+l;)-(gz—/113) =0
= Aa-a-A*a-b+b-a—-Ab-b=0
= /1\21\2+(1—12)21-13—/1\13\2=0
= ala +(1-2%)a-b-ala] =0 []a|=[g[]

(i)

N (1-27)a-b=0
Since cos60° = FIHEB‘ _%:&.B—‘ZI‘ c0s 60°
al- a

Thus, from (i), we have

18

(1—12)\242 c0s60° =0
i 2o

1-4%=0
A==l

X1 y2 +22
84. (a) Let A= y2 1 22 +x?
2

2 2

z7 1 x4y

Applying C; = C; +C;
x>+ y2 +z2 1 y
A=x*+ y2 +z2 1 z
x2+y2+z2 1 x2+y2
1 1 y2 +22
:(x2+y2+22)1 1 22 +x°
11 x>+ y2
=0 (Since C; and C, are identical)

85. (a) Let 4=(0,2,2),B=(2,0,-1) and C=(3,4,0)
AB=(2-0,0-2,-1-2) and 4C =(3-0,4-2,0-2)
= AB=(2-,-2,-3) and AC=(3-,2,-2)

.. Area of triangle =%x magnitude of 4B x AC

l— —
:—ABxAC‘
2

i j k
1
——lp 2 -3
2

3 2 2

=%‘§(4+6)—}(—4+9)+/€(4+6)‘
=%‘10§—5}+101€‘

:%\/100+25+100

s
2
86. (c) Let a and b be two unit vectors.
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" ‘21‘21 and ‘l;‘ =1
Since a be the angle between ¢ and b,
ab_
I-1

cosq = —— = =a-b

\ Hb\
As, g + bis also a unit vector, we have

Zz+l3‘=1

Squaring both sides,
o+ =1
S| +[p[ +2a-5=1
= I+1+2cosa=1

1 27
= cosaz——:cos?

87. (b) Given A and B are mutually exclusive.

So, we have P(Z mg) =0
Given, P(4)=0.5and P(B)=0.6
So, we have P(Z) =0.5 and P(E) =04
This implies that,
P(4/B)= P(ANB)

P(B)
1-P(4UB)
~ P(B)

_1-|P(4)+£(B)]
P(B)

1-(0.5+0.4)

B 0.6

_1-09 _0.1

1
0.6 06 6

88. (c¢) Let ABC be a triangle with sides

a:1+\/§,b:2andc:\/€

19

89.

90.

doior (1 () -

So, cosB = ™ = 2(1+\/§)(\/€)
2316 343
_2(\/€+\/§)_\/5+3\/§

BB

[BrBBE

This implies that B =45°1s the smallest angle as

smallest side is b = 2.

(a) Let Féz3§+2}'—mi€, I_DE=2+3}'+/;, where

PQRS is a parallelogram.

o>

k
-m
1

~

Area of parallelogram =

—_ W
[SS I N R

~[i(2+3m)=j(3+m)+k(9-2)

=\/(2+3m)2+(3+m)2+72

Given area is \/% , which gives

(2+3m)> +(3+m)> +72 =90
= 4+9m® +12m+9+m?
+6m+49=90
= 10m? +18m—28=0
=N 5m> +9m—14=0
= (5m+14)(m-1)=0
= m:—ﬂ,l
5

(c) Let position vectors of the two points be
04 =(J_ 1)2—(\/§+1)}+4l€

079=—(\/_+1)z+(\/_ )]+4k
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‘5;1‘ =\/(\/§—1)2 +(\/§+1)2 + 47
—\3+1-23+3+1+23+16
=24

0| (V3 +1) +(+3-1) +4°

—\B+1+23+3+41-23+16

=24

-@=—(ﬁ—l)(ﬁ+1)—(ﬁ+1)(ﬁ—1)+4><4
=—(3-1)=(3-1)+16
=-3+1-3+1+16
~12

Required angle is,

OA-OB

oilos

Y

NN

04

cosf =

N | —

T
:cos@zcosg

= 0==
3

91. (c) Mean, x =np =12

().
and standard deviation \/@ =2, which gives
npg =4 ..(ii)
Dividing (ii) by (i),
npqg _ 4

— = g=
np 12 7

This gives, p=1-

W= W[

w | N

From (i), np =12 = n(

W | o

j:12:>n:18

20

92. (c) Let the direction ratio of the line be a, b, c.
The line is contained by both the planes
3x+y+2z=T7,x+2y+3z=5

and a+2b+3c=5 ..(ii)

Solving these two equations,

= 3a+b+2c=7

a —-b c
T2 B 2B "
LA
a -b c
-1 7 5
=a=-k,b=-Tk, c=5k
So, the direction cosines are
a b c

\/az+bz+c2 \/azz+b2+c2 \/az+bz+c2
Now, \a? +b% +¢? =yk2 + 49k + 25k

—\75k2
=J75k

So, we have direction cosines as
7k 5k

(x/;_l;kﬁkﬁka(\/_%\/_%\/%)

93. (a) Let A and B are two matrices such that
AB=Aand BA=B,.
Now consider AB = A4
Take transpose on both sides

(4B) = 4T

= A" =B"4"
Now, BA=B
Take transpose on both sides

(B4)" = B”
= BT =4"B" (i)

Now, from equations (i) and (ii), we have

(i)
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AT = (ATBT ) AT
AT (BTAT)
= AT (4B)"
— ATAT

Thus, 47 = (AT )

94. (b) We know that if,
ax+by+cz=d and
ax+byy+cyz=d,
are two planes, then angle between them is
aja, +bib, +ccy
\/alz + blz + 012 \/azz + b22 + 022
Here, given equation of planes are 2x — y+z = 6 and

cosf =

xX+y+2z=3
So, we have
a=2,b=-1,¢ =1, d;=6 and
a,=1,b,=10¢,=2, dy=3
2><1+1><(—1)+1><2 3

1
. cosf = =—=—
Jad+1+1J1+1+4 6 2
g cosﬁzcosz: 9=Z
3 3

95. (b) We know that the angle between the vectors

ayi+b j+ck and ayi+b, j+cyk is given by,

alaz + blbz + CICZ
\/alz +b12 +C12 \/azz +b22 +022

So, the angle between the vectors i+ 2}' +3k and

cos@ =

—§+2}‘+3l§ is

1x(=1)+2x2+3x3|
J+4+91+4+9 |
~1+4+9| 126

=cosl=—"F——|=—==
i

14 7

cosl =

RO ey

96. (d) Direction ratios are a+b b+c c+a>

Then, direction cosines are

/- a+b
J@@+b) +(b+c) +(c+a)
- b+c
\/(a +b)2 +(b+c)2 +(c+a)2

J(@+b) +(b+c) +(c+a)’
Sum of the squares of the direction cosines
2,2, o (avb) +(bre) +(c+a)
2 2 2
(a+b)" +(b+c) +(c+a)

97. (d) Given vectors —2—2x}'—3 y/g and ;—3x}'—2 y/gare
orthogonal to each other.
(—2—2x}—3y1€)-(2—3x}—2y1€) =0
:>(—1)(1)+(—2x)(—3x)+(—3y)(—2y) =0
=N —1+6x2+6)y* =0
= 6x% +6y° =1

Bt

2, .2

= x“+y :[—]
\J6

Hence, the locus of (x, y)is a circle.

98. (d) Given observations are: 7,9, 11, 13, 15
)—C_7+9+11+13+15_§

=—=11
5 5

2

> (%)

Now, variance =

SI»—

21
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1] (7=11) +(9-11)" +(11-11)°
S|4 (a3-11)P + (15-11)

:%(16+4+4+16)

=l><40=8
5

. S.D. =+/variance = x/8_ = 2\/5 =228
99. (c) Let a=(2,1,-1),b=(1,-1,0),c=(5,-11)
L a+b-c=(-2,1,-2)

Let n=xi+ y}' + zk be the unit vector which is parallel

0 (—2, L —2)in the opposite direction.
k
z|=0

=>x=-2y, y=y,z==2y
This gives,

22

So, x—y= tan ! (@j —tan™! (Lj
119 70

120 1 8400-119
—tan~'| 11970 |_ {4yt 8330
B (R U Rl S R PO
119 70 8330
8281
_+.—1] 8330
tan —@
8330
_1( 8281
= tan D
8450
101 (c) In AMBC, tan4s° =22
BC
:>1:ﬁ
X
=>x=h ..(i)

Now, in AABD, tan30° = A8
BD

- L
J§ x+50
:>x+502\/§h
= h+50=3h (from (i))
50
h=—2
J3-1
102. (@) lim ———— = lim al
. x—)()«” COS X x—)()\/ ( . 2x)
1-| 1-2sin" —
2
= lim —— 11m
x—0 / 2x—>0
LHL= 1 (0 )zhmf(O h)= lhmi
\/Eh_msinﬁ
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1 X
=——x2x1 [ lim——=1
NG { x—0sin x }

-

RHL = f(0+0):1imf(0+h):%lim—

h—0

1
=—><2><1=\/5
2

Since LHL and RHL are not the same, the limit does

not exist.

acosx . T
ifx#—

T—2x
103. (a) f(x)z
3 ﬁng

o Vs
For continuity at x = 2

LHL= lim f(x)= lim £508
MG
2 2

Put xzz—h, where x—)%, then 27— 0

T
acos[z—h) -
. LHL = lim = lim -5

2
. asinh «a ., sinh
= lim =—lim ——
h—0 2h 2h>0 h

a . sin@
=—|[- lim =1
2 ‘: 6—0 6 }

h—)Oﬂ_z(ﬂ'_hj h—0 7 — 7+ 2h

aCOS X

RHL = lim f(x) = lim
+ 2 T—2Xx
x—>— x—>—
2 2

Put x=%+h, Wherex—>%, then 2 — 0

23

a cos £+h
. ) . a(-sinh)
.. RHL = lim = lim
h—0 T h—0T—m—2h
7[—2 54‘]’1

. —asinh « ., sinh
= lim =—lim
h—0 —2h 2h-0 h

= ﬁ[ lim S109 _ 1}

2 60 0
T
Also, —1=3
f( 2j

Since, f (x)is continuous at x =%
7
LHL = RHL = f(ﬂ _3

:>g=3 ora=6
2

104.  (a) Given, P(4) :%, P(B)= 3

:P(E)zl—P(B)zl—%z%

Now
P(A/B)z%:%;f)

P(AUB)=P(A)+P(B)-P(4B)
3 3 1 7

510 5 10
This implies that
P(4nB)=P(40B)

=1-P(4UB
7 3
1010

N—"
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105.  (c) Three vectors xl;+yl}'+zllAc, x2§+y2}'+2212

and x3; + y3}' + 2312 will be coplaner iff

XN g
X, Yo Zp|=0
X3 V3 Z3

Here x1:2aJ’1:_1’ Z :1, Xy :1, Vo :2, Zy :—39

X3=3,y3=m, z3=5.

2 -1 1
1 2 -3=0
3 m 5

= 2(10+3m)+1(5+9)+1(m-6)=0

= Tm+28=0

= m=-4

be a a’

) |lca b b*
ab ¢ ¢

106.

whole determinant by abc

bc a a° | abc @’ o
ca b b*|l=——|abc b* b’
ab ¢ ¢’ abe abc ¢ &
1 & &
_el
abc1 2 A
1 a* &
=1 » b
1 2

107.  (c) The geometric mean G, of the observations

X5 X5 X35.0.,X,18

1
G =[x1 XXy X X3 x---xxn]/n
The geometric mean of the observations G,

yl’y2>y37"'aynis

Gy =[x 3y xyy - 3, "

G [xlxxzxx3><---><xn]l/n

o ;
Gy [yyxyyxyyxeeoxy,]”
1/n
_ ﬁx_zx_sxx_}
Yo Y2 ) n
Thus, iis the geometric mean of ﬂ,x—z,ﬁ,---,x—”.
2 Yo 2 )3 Yn
108. (b) Let the equation of the plane through z-axis be
ax+by=0

It is given that this plane is parallel to the line
x—1 y+2 z-3
cosf sind 0
Since the plane is parallel to the line,
s.acos@+bsind=0

= acosf =-bsinf
= a=-btand
This gives,

(~btan@)x+by=0
= xtand-y=0 ( b;éO)

109. (b) The given situation is a case of binomial
distribution.
Number of 7 successes in # trials is
r _n—r

B.="Cp'q
Where p is probability of success and ¢ is probability of
failure.

2
Given, n =10, p=§, q=

ol

@]

=

~

Il

—

o

._TU

(e}

Il

=)

i)

(e}
TN
W N
—

S
TN
W | —
~_
(e}
|
N»—A
(e

For r=17, P7=10C7[

WIN WM
~
()]
TN
W | —
~
()]
Il
[\
(9
[\9]
Lo
= vy

For r=5, PszloCs(

W | o
N
I
7~ N\
W | —
N
N
Il
)
[
o
Lo
S‘ IS

For r =4, P4=10C4(

24
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It is maximum for r =7.

110. (d) Given planes are
x-2y+z-1=0
x-2y+z=1 ...(1)
and -3x+6y—-3z+2=0
—3x+6y—-3z=-2
x—2y+z:§ (11)
From equations (i), and (i1)
2
a=l,b=—2,C:1, d1:—1, d2:—§

Since both the planes are parallel,

.. Distance =|—=—+=——

111.  (a) Let the three students be represented by 4, B,
and C respectively.

; 5 P(4)

Odds in favour for student (4) = — =
2 P(4)
Odds in favour for student (B) = ﬂ = P(B)
3 P(B)
Odds in favour for student (C) = § = M
4 P(C ’)

Now,

P(A)+ P(4) =125 P(A) 42 P(4)=1= P(4) =2

X
112. (¢) A=|y y* 1+)?
z

| &

p(3)+p(3'):1:»p(3)+§p(3):1:p(3):

Q| w

P(C)+P(C')=1:>P(c)+§P(c)=1:>P(C)=

This further gives,

P)-23 -2 p(m) 22

Required probability is,
=P(A4)xP(B)xP(C')+P(A4)xP(B")xP(C)
+P(A')xP(B)xP(C)+P(A)xP(B)xP(C)

5 4 4 5 33
=—X—X—4+—X—X—

x2 1+x?

22 1+2°

x x2 1+x7
|A|= b% y2 1+y2
2

z z 1+ 22

x—y -y x2oy?
2 2 2 2
|A|:y—z yo =zt y“ -z

z z 1422
I x+y x+y
=(x—y)(y—z)l y+z y+z

z  z2 1+ 22

Applying C; —» C;—-C,
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113.

114.

1 x+y O
|A|:(x—y)(y—z)1 y+z 0
z 22 1
(x=2)(r=2)[(y+2)=(x+y)]
(x=»)(y=2)(z=x)

_(c) %et_u =xjyfnd_v:x—y.
'c.ov(u,v) = E{(u-u)(v-v)|
- [ {(x=3) (-9
-l o3
(

E{(x_;)2+(y_;)2+2(x_;)(y_;);

= E(x—x) +E(y-y) +2E(x-x)(y-)

—o2+a,? [+ E(x-3)(y-3)-0]

Similarly, we get

var(v)=0,” + O'y2
2 2
Thus, r(u,v) = cov(u,v) _ O'x2 o-y2
var(u)var(v) o, +0,
(b) Given, Mean = 5, Standard deviation = 2

If 5 is added to each value, mean=15 + 5 =10
Standard deviation will no change.

Standard deviation y

Coefficient of variation = 100
Mean
= ix 100
10
=20

115.  (a) The equation of the line joining the points
(—3, 4, —8)and (5, -0, 4)is
x+3 y-4

=k(sa
T T o)
=>x=8k-3, y=—10k+4, z=12k -8

Given that the line intersects with xy plane. So, z=0

S 126-8=0
8 2
- = —
12 3

So, required point is (%, —%,Oj

116. (d) The given system of equations are
X+y+z=2 (1)
2x+y+z=3 (11)

3x+2y+hkz=4 ..(iii)

The system of equations has unique solution if

I 1 1
2 1 -1j#0
3 2 &k

26
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1 0 0
-2 -1 =3|=0
3 -1 k-3
:>—1(k—3)—3¢0
—k+3-3%0
k+#0

=
=

117. (a) Given X +Y =15.

The total numbers of ordered pairs which satisfies
X+Y=15is

(5,10),(6,9).(7.8),(8.7).(9.6).(10.5)
n(S) =6

In each above pairs exactly one of the two numbers is
even number.

- E={(5,10),(6,9).(7.8).(8,7).(9,6).(10,5)}
and n(E) =6

Thus, required probability
_n(E) _6_

118. (a) The equation of the place passing through the
intersection of the planes 2x+ y+2z=9,

4x—5y—4z =1lis given by,
(2x+y+22—9)+/t(4x—5y—4z—l)=0
Given that this plane passes through the point (3,2,1) ,
so we have
[2(3)+2+2(1)-9]+A[4(3)-5(2)-4(1)-1]=0
(6+2+2-9)+2(12-10-4-1)=0
1-31=0
1

A==
3

So, the required equation is,

27

(2x+y+2z—9)+%(4x—5y—4z—1):0
6x+3y+6z—-27+4x—-5y—-4z-1=0
10x-2y+2z-28=0

1

For a rational function to be defined, the denominator
should be non-zero.

119. (1) f(x)=

|ﬂ—x¢0

(i)

Also, square root function is defined for positive
values.

=x<0

|ﬂ—x>0
x| > x
This is possible only when x is negative.
x:(—oo, O) (11)
From equations (i) and (ii),

domain = (—0,0)

120. (b)) Given P(A4)=1/3, P(B)=1/4, P(4/B)=1/6

A\ P(ANB)
But P(Ej :—P(B)
- l_P(AmB)
6 1
1 4
:P(AmB):g
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