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NDA MATHS MOCK TEST - 192 (SOLUTION)

2. (B)

3. (B)

A2=AA
S
e |2 2|2 2
2 2|2 2l
A2 = 2x2-2x(-2) 2x(-2)-2x2
C|—2x242%(-2) —2x(=2)+2x2
. [8 -8
A=l g g
A3 = A%A
—
. [8 -8][2 -2
R [—2 2“
A = 8x2-8x(-2) 8x(-2)-8x2
| -8x2+8x(-2) -8x(-2)+8x2

A% = [32 —32}
-32 32
Now, A% — 4A?
16 -16 8 -8
- {—16 16 }_4{—8 8}
0 0
= {O 0}= null marix
P(n, n = 840

n!
= n—r) T 840

n!

and C(n, = 35= m=

35
from eq(i) and eq(ii)
_ 840
35

=1 =4 =>r=4
from eq(i)

=rn=24

n!
(n—4)!
Now, C(n+2,r+2) =C(7+ 2,4+ 2)

!

i =84
6131

= 7x6x5x4 = n="7

9 =
=°C,

30°
50m A

45°
xm

B P

Ph: O9555108888, 09555208888

4. (0
5. (€
6. (A

Let AP=xm
In AAPQ :-

._PQ_ ,_PQ -
tan45 —AP:>1— * = PQ=x
In ABPQ:-
tan30° = 22 o - _X
Ay T BP 7 V3 50+«
= 50 + x= /3 x= (/3 - 1)x=50

50 J3+1

= X —F/—

—XT 3173 +1
x=@=25(\/§+1)m

~. breath of the river = 25(/3 +1)m
No. of diagonals of a septagon
_Tx(7-3)
=5~
x=1-1

On squaring
5xX=1+2-2i
=x?=-2i

Again, squaring

X =47

xX'=-4

Now, x* + x> + 1
=-4-2i+1=-3-2i
21
3!
4!

7x2 = 14

3!
41
51

41
51
6!

21
= |3!

41

3x2!
4% 3!
5x4!

4x3x2!
5x4x%x3!
6x5x%x4!

1 3 12
= 21x3Ix4l[1 4 20
1 5 30

R,»R,-R,R,—»R,-R,
1 3 12
=2 x3I'x4ll0 1 8
0 2 18

= 2 x 6 x 24[1(18 —16) — 3(0) +12 x 0]
= 288 x 2 = 576
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1y 1
in2| 53— | - sin2?| 26—
7. (A) sin ( 2) sin ( 2}

10.

11.

(A)

o

1y 1Y
2| 26=| — sin2| 26—
= Ccos ( 2) sin ( 2)
[ sinB = cos(90 — 6)]

53
= cos QX? = cos53°
(1 — cos?0)(1 + cot?0)
= sin®0.cosec?0 = 1

sin5x —sinx

cosSx—2cos3x+cosx

sin5x —sinx

cosSx+cosx—2cos3x

2cos3x.sin2x
2cos3x.cos2x—2cos3x

2cos 3x.sin2x
2cos 3x(cos2x 1)

2sin x.cos x

osin® x = — cotx
Statement I :-
T 22 .
1° = lxm= %180 = 0.017 radian

Statement I is incorrect.
Statement II :-

y @ _ 180x7
I radian = 1x y 2 —22
Statement II is incorrect.
sinA :sinB:sinC=5:6:7
Sine Rule

= 57.27°

a b c

sinA sinB sinC

N a_b_c_
5 6 7
= a=5k, b=6k, c=T7k
b2 +c?—a?
COsA = %
B (6k)2 + (7k]2 - (5k]2
cosA 2% 6k X 7k
o _ 36k?+49K* ~25K* 60 5
cos 84k? 84 7
a’+c?-b?
COSA = ——
2ac
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12.

13.

@

(5k)* + (7k)* — (6k)
2XxSkx Tk
25k? + 49k? — 36k _38_ 19
70k? 70 35
a®>+b*-c?
2ab
(5k)* + (6k)* — (7k)
2 x 5k x 6k
25k? + 36k? — 49k _ 12 1
60k>
Now, cosA : cosB : cosC

5 19 1

COSA =

= cosB =

and cosC =

= cosC =

= cosC = 60

=25:19:7

cos {sinl (ﬁ] + E:I
2 3

> 2 [sm—l (s )+ ﬂ

T
= cos[—+—}= cosO =1

wl|a

3 3

B/

Q

16 m 25 m

90° - a a
P < xm
Let ZPAQ =«
then ZAPB =90 -«
In AAPQ:-

> A

16 .
tana = — ...(i)
x
In APAB :-

25 25 ..
tan(90 — o) = ~ = cota = ~ ...(ii)

from eq(i) and eq(ii)

16 25
tana. cota = — X—
X X

16 x 25
pe = x? = 16x25

= x=4x5=20m
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-~

(B) b cosB = ccosC

by Sine Rule

= k sinB.cosB = k sinC.cosC

= 2sinA.cosB = 2sinC.cosC

= sin2A - sin2B =0

= 2cos(A + B). sin(A - B) =0
cos(A+B)=0=A+B=90
orsinA-B)=0=A-B=0=A=B
Hence AABC is either right angled or
isosceles.

111
5’x’13 are in N o

5, x, 13 are in A.P.,

+13
2
Let the equation of ellipse

then x = =x=9

xQ yQ )
?4—?: 1 (l)

The co-ordinates of the foci are (£ 6, 0)

ae=6and e= 5
3

=a ><g =6 =>a=10

Now, b* = a?(1 - &?)

9
b2=100|1-—
- ( 25)

16
= == 2 =
= b? 100><25=>b 64

The required equation

2 2

X v

100 64

Equation x> + 4x+ 3 =0

= ((x+3)(x+1) =

=x=-3,-1

herea=-3,p =-1 [ o< B]

vow. (o o) [6 o)
- ARl

I1x(-1)-1x(-3) 1x(-3)-1x(-1)
{ -3 x(- 1)—1><( 1) —3><(—3)—1><(—1J

- [2 10}

=
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18.

19.

20.

21.

(B) We know that

cos?a + cos?P + cos?y =1 ...(1)
Statement I :

= 1-sin?a + 1-sin?f+ 1 -sin?y =1
= 3 - sin%a - sin’p — sin?y = 1

= sin?a + sin?p + sin?% = 2

Statement I is incorrect.

Statement II :

cos?a + cos?B + cos?y = 2

Statement I is correct.

Statement III :

form eq(i)

= cos?a + cos?p + cos?y =1

= 2cos?a + 2cos?p + 2cos?y = 2

= 1 + cos?a + 1 + cos?B + 1+ cos?y = 2
= cos?a + cos?p + cos?y = -1
Statement III is correct.

o 1/2(1+x1/2)
y=tant| =7 G
X2 + x
y = tan™ 1-x72.x

y = tan'(x!/?) + tan-lx
On differentiating both sides w.r.t 'x'

' 1 1
de  AH(XPP T 22T 14 k2

ay_ 11
dx 2x1/2(1+x) 1+ 22

_l.s,in2 x.e™s%) dy = IsinQ x.cos xdx

let sinx =t = cosx.dx = dt

3

t sin® x
= Itz.dt = —+¢=
3

3
Curve x=#+2t-4andy=#+5t+8
at point (-1, 2), we have
-1=Ff+2t-4=>£+2t-3=0=(t+3)
(t-1)=0
=t=-3,1
and 2= +5t+8=#+5t+6=0
:>(t+3)(t+2)=0

t=-3, -2
So t = -3 for point (-1, 2)

+c

dx
Now, —-=2t+2=2x(-3) + 2= -4

and %=2t+5=2>< (-3) +5=-
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.2 O
22. (A) i SIR X {6}

x—0 2x2

by L-Hospital's Rule

. 2sinx.cosx
= lim——
=0 2X2x

sin2x

= lim
x-0  4x

Again, L-Hospital's Rule

. 2cos2x
= lim————
x—0
2x1 l
4 2

1 7
23. (B) In the expansion of (x3 - 2x2)

1Y
Tr+1 = 7Cr(x3)7r(2x2)

=7C (__1) x21-57
2

Now, 21 - 5r=1=5r=20=r=4

-1\
Coefficient of x = "C, (?)

1 35
16 _16
24. (D) No. of two-digit numbers =4x4 = 16
No. of three-digit number = 4x4x3 = 48
The required numbers = 16 + 48 = 64

=35 x

x—-3, when x<2
25. (A) fla= 4x+3, when x>2

L.H.L. = im £(y = lim f(2-h)
= lim2-h-3=-1

h—0

RH.L. = lim () = im f(2+h)
= %irr014(2+h)+3:11
L.H.L.#R.H.L.

Hence f is discontinous at x = 2.

tan® cot0
l1-cos® 1-sin6

26.

tanB(l+cos6)  cotf(l+sinb)
(l1-cosB)(l+cosB) (1-sinB)(1+sinb)

Ph: O9555108888, 09555208888

27.

28.

29.
30.

31.

32.

tanB(1+cosB) cotO(l+sinb)
1-cos’8 1-sin’@
sinB(l+cos0B) cosO(l+sinb)
cos 0.sin’ 0 sin6.cos> 0

1+cos0 1+sin®
sin6.cos 0 sin6.cos 0

cos 0 —sin6
————— = cosecb — secb

sinB.cos O
. o 17 1
(C) The required probability = 2) 3
©) A(0, 2)
AN
(=2,0) (2, 0)
D O B
C(O7 _2)

1
Area of AAOB = E x AO x OB

1
= 5 x2x2 -2

The required area = 4 x 2 = 8 sq. unit
B) A-(AnC)+ (AnBNC)
(D) Direction ratios are (-2, 2, — 4) and
(-4, 2, x).
AT.Q.,

. 2X(-4)+2x2-4xx
COS DT JIF2P +2% + (-4 (-4) + 22 + X

8+4—4x

V24420 + X

=0=12-4x=4x=12 =5 x=3
(B) (¢-a)?+ (- b)?=0
=>x-ad>=0and y?-b*=0
= x=zaand y=4+b
So the points are (a, b), (a, —b), (—a, b)
and (-a, —-b)
It is clear that these points lie on circle
X2 + y? = @® + b? having centre at origin.
(B) The equation of a circle passing through
(0, 0), (a, 0) and (O, b)is
X¥+y*—ax—by=0

=0-=

ab
The coordinates of its centre is (5’5) .
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33.

34.

35.

36.

(C) Let us consider the circle equation is

(A)

¥+ yP+2ex+ fytc=0 ...(1)
If this passes through (0, 0) and (1, O)
therefore

1

2

Now, it is given that the above circle (i)
touches the circle x> + y? =9

The centre of this circle (0, O) lies on the
above circle (i)

So from this it follows that the given
circle touches internally the circle x? +
y=9

Thus the diameter of the required circle

must be equal to the radius of the circle
X¥X+y*=9

Hence, we can write 2+/g”> + f°—c =3

221/%+f2=3:>f=4_r\/§

Hence, centres of the required circle are
1
_7i\/§
2=7)
Let us consider y = mx be the tangent
from the origin to the circle (x—7)% + (y +1)?
= (5)?, then (the perpendicular distance
from centre to tangent will be equal to
radius)
7m—(-1)
T, - =5

m? +1

Tm+1
= Jm? 1 S

= 12m+7m-12=0
Let m, and m, be the slopes of the
tangents, then

c=0and 1+2g=0=g=-

12
12

Hence the angle between two tangents

m m, = product of roots =

oW
is —.
2

(C) The ellipse equation 3x* + Sy? = 32

...(1)
Since 3(3)2 + 5(5)2-32>0
So the given point (3, 5) lies outside the
ellipse (i)
Hence two real tangent can be drawn
from the point to the ellipse.

(B) The ellipse equation 4x* + 9y? = 1

2 2 2 2
I A P S

1 1¢ (1)
o ) (3]
and line 8x = 9y

Ph: O9555108888, 09555208888

37.

38.

39.

40.

41.

(B)

(C

-~

(B)

1 1
2 — -
\ a 4,b2

_8
9™ 9

a’m b? J
i + F
The required are ( Jaomi b @m0

2 1
e T
i( 5*5)

Let P(x, y) be any point on the ellipse
Then by definition

SP = e. PM

2 ;_ 1 (MJ
= Jx-1) +y+1) = 5 \/5
On solving

=7x*+2xy+ 7y?—-10x+ 10y +7=0
The ellipse equation 9x2 + 5y*> - 30y =0
=9x? + 5(y - 3)? =45
2 a2
x_+u= 1
5 9
Hence a? = 5, b?> = 9 then eccentricity is

2
given as a? = b? (1 - e)

5 S 4 2
=>§—1—62$62—1—§—§=>e—§
The straight lines equation
X Yy .
—to=A .
a b (1)

4%y 1 )
an a b ...(i)

Eliminating | from these equation, we get

8-

x2 y2
= ? - ? =1
Which is the equation of a hyperbola.
The given equation of hyperbola

2 2

y
3¢ -4y =-12= ——+—=1
oy 43
a’ 4 7
Now,e= 1+? = 1+§= §
x2 y2
Let Z - 1 be a hyperbola and let
2 2
%— lb/—Q = -1 be its conjugate.
Then their eccentricities are given by
> +b? > +b?
e2=aa2 ande’2=ab2

a’ b?
@ +0?) (@@ +b?)

o L1
ow, e’ g2

(@ +b?)

@+p) "1
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42.

43.

45.

46.

_J‘ 2x*+3
B Letl= | a2

,[(XQ+4)+(X2_1)
TP+ 4)

1 1
el

= l1ogM+l tan =+ C (i
2% (x+1]) 2 2
Now, it is given that
= Alogi 4 B tan X (i)
(x+1) 2
Comparing (i) and (ii), we get
1 1
A= 5 B = 5

(A) LetI= J.sin2 x dx

_1 f(l—cost) dx=l{x—lsin2x}+c
2 2

2
_[ Jtan x dx — J-\/tanxsec xdx
sin x.cos x tan x

J‘SCC X

Jtan x

Put tanx =1t

sec?x dx = dt

E
J. :>—+C:>2\/—+C=>2\/ x+C

(C) We know that
m=—l+ﬁ and o = ! ﬁ
2 2 2 2

__+ﬂ REREA
Now, 4 + 5 2 3 5 o

:>4+5(0))334+3(0))365=4+5c0+3c0
=4+8w=(4+40) + 4o

= 4w’ + 40 = 4(0 - ©?) =4.3i
(A) arg(z) < O (given) = arg(z) = -0
Now,
y

-2

z = rcos(-0) + i sin(-0) = r{cos(0) — i sin(0)]
Again —z = —r [cos(0) — i sin(0)]
= -z =r][cos(n - 0) + isin(r — 6)

Ph-:

47.

48.

49.

50.

S1.

(A)

(D

—

09S55108888, 09555208888

arg (-z =n-0;
Thus arg (-z) —arg (2 =n—-0 - (-0) =
The required probability
°C, x* C, x* C, +°C, x* C, x° C,
= 15
CS

_15x4x1+15x1x5 (15x9) 27

5x7x13 T (5x7x13)” 91
Let the number of balls transferred = x
Now,

*C, 3
[4+x)(:2 = ﬁ
x(x-1) 3

= @4+x)@B+x) " 14
= 14x% - 14x=3(12 + 4x + 3x + xP)
= 14x%> - 14x= 36 + 21x + 3x2
= 11x*-35x-36=0
=(x-4)(11x+9)=0

-9
=>x=4, 11 (rejected)

Hence 4 balls transfered to bag P.
3(sinx — cosx)*+ 6(sinx + cosx)? + 4(sinbx
+ cos®x)

= 3(1 = sin2x)2 + 6(1 + sin2x) + 4[(sin?x +
cos?x)® — 3 sin?x. cos?x(sin’x + cos?x)]

= 3 -6sin2x + 3 sin?2x + 6 + 6 sin2x +

4 [1 - §sin2 Zx}
4

= 13 + 3 sin?2x - 3 sin?2x = 13
Equation 2 sin?0 — 3 sinf -2 =0
= (2 sinB + 1)(sin® - 2) =

1
N0 = ——
= sin 5

[.. sinB — 2 = 0 is not possible]

- n
= sinb = sin ? = sin ?

n
?j = nn + (-1)"

=>0=nt+ (—1)”(

= Thus, 6 = nn + (-1)"

) 4xy
We have sec?0 = (x+y)2
) _Axy
But sec’0> 1= (x+y)2 >1
=>4xy> ¥+ y? + 2xy
=>xX+y*-2xy<0

= (x—y)*<0
= x — y = 0 [as perfect square of real
number can never be negative]

also then x # O as then sec?0 will become
indeterminate.

Hence x =y, x #0
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52.

53.

54.

55.

56.

(A) Given that in APQR, ZR =

T
:P+Q=§:—+

P
Also tanE + tan

=a-c=-b= a+b=c
Given equation x = sin?t ...(i)
y2
and y = 2cost == cos’t ..(ii)
Now eliminating ¢t from equation (i) and
(ii) adding equation (i) and (ii) we get
2 2
Y _ 2 2 y _
+ === t+ t=>x+=—=1
x+ 7o =sin cos X+
=y +4x=4
Which is a equation of parabola.
The equation of tangent to parabola
a
y* = 4axin terms of slope mis y =mx+ -
If it touches the parabola x* = 4ay then
the equation

a
xr = 4a(mx+—) = mi-4am?x—-4a>=0
m

For equal roots B> - 4AC = 0

= (4am?)?-4xmx (-4a?) =0

=16 a*m*+ 16 ma®>=0

=16 ma*(m® +1) =0
>m=0,m-1lorm=-1

m = 0 is not possible so m = -1 will be
consider

a
Putting m = -1, in line y = mx+;

Wegety=—-x-a=>x+y+a=0

(B)As we know that the locus of the point of

(B)

intersection of the perpendicular
tangents to a parabola is its directix. So

the required locusis y=-a
x = a(t+ sint), y = a(1 - cost)
D ont, e g sing
af al cost), ar a sin

Ph: O9555108888, 09555208888

57.

58.

Y _dy/dt _—asint _ —sint
dx dx/dt a(l+cost) 1+cost
—2sin£.cot£

_ 2 _ t

= ¢ ——tan2

2cos?—
2

2
Length of normal at "t" =y /1 + (ﬂj
dx t

5t

= a(1 - cost) 4|1 + tan 3
= a2 in2£,/secgi— 2 in2£ t
a.2sin’7 5 = a.2sin’5 .secy

2a si L t L
=2asin< .tan
2 2

Curve y> = px® + q
dy 8px

dy B
2.y.a—3px2z dx 2y

: dy 12p
At point (2, 3), | (23)= 6 2p

If y=4x-5 is tangent to curve (i), then

(ﬂ) .
dx Jpa~ slope of line (y = 4x—-5)

=2p=4=p=2
Now point (2, 3) lie on curve (i) so
B =pR)+q=9=8p+q
=9=8(2) +q
=q=9-16=q=-7
Hence p=2, q=-7

v
Y= (2-sin3x)
=2y—-ysin3x=1

2y -1

y
Now -1< sin3x £1

... (i)

[from eq(ii)]

= sin3x =

2y -1
:>—1Sy—S1
y

=-1<2 -

—

= fy<s

1
3

1
Hence range is [5,1} .
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59.

60.

61.

62.

(A)

(B)

(A)

Given quadratic equation
(x-ag(x-b)=c
=>xX-(a+bx+(ab-¢ =0
since roots are o and 3 so-
at+tB=a+bandafp=ab-c
Now the equation
(x—a)(x-P)+c=0
>xX-(a+tp)+tap+c=0
=x-(at+ bx+ab=0

= (x-ala-b)=0

Hence roots are a, b.

Sum of p terms of A.P.

p .
5[2a+ (p-1).d =gqg ...()
sum of g terms of that A.P.
p _ .
5[2a+ (g-1)d =p ...(ii)

subtracted (ii) from (i)

1
5[2a(p—q) +iplp-1)-qlg-1)d]=qg-p

=2alp-q +{{p*-¢) - (p-aid=2(q- p)
=2a+(pt+tqg-1).d=-"2 ...(iii)
Now sum upto (p + g) terms

Sy g+ prg-1)d
_(pta)

Spra™ 2 -2)

from eq(iii)

S,.,~~*q

a'b (ao—Db)

b/c (ba=¢c)=0

2 1 0

Applying C, — C, - aC, + C,, we get

a b 0
=1|b ¢ 0 =0
2 1 2a+1

1
= (1- 20)(ac— b?) =0, o % 5

= b’ =ac = a, b, care in G.P.
Given that x!® = y?! = 228

On taking log both sides
18log x = 21 log y = 28 log z

(1) (i1) (1)

log, x 21
log,y 18

From (i) and (ii)

e xo T
= logx = &

Ph: O9555108888, 09555208888

63.

64.

635.

66.

07.

(A)

(B)

(A)

From (ii) and (iii) 21 log y = 28 log z

gy 187
—8YT 2876
From (i) and (iii) 28 log z = 18 log x
eg 189
— 827 58 14
Now, 3, logyx, 3log y, 7 log x
=3 SXZ 3><i 7><2
’ 6’ 3’ 14
7 9
—,4,=
= 3, 5"y

Which are in A.P. series with common

1
difference E .

(V2 +1)°+ (V2 -1)°= (1 + J2)° + (1-42)°

= 2[1+ °C, (V2 ) + °C,(V2)* + °C((V2)°]
=2[1+30+60+8]=2x99 =198
In the expansion of (14 x)*®

The coefficient of (27 + 4)®™ term = '*C,
The cofficient of (r— 2)" term = '*C__
Now,48C = 18C,
=>r-3=18-(2r+ 3)
=r—-3=15-2r

=3r=18 =r=06

5
c(@47,4) + »,C62-r,3)
r=1

r+3

3

5

52-r
47 C
= e, + 2, 77C,

r=1
N 47C4 + 51C3 + soC3 + 49C3 + 48C3 + 47C3
N 47C4 +47C3 + 48C3 + 49C3+ soC3 + 51C3
apply property "C_+"C_, =""'C |
=%C, =C(52, 4)
In the expansion of (1 + ax)*

4
the middle term = (5+ 1) = 3rd term

Coefficient of 3rd term = *C,(a)?
In the expansion of (1- ax)®

6
the middle term = (5 + 1) = 4th term

Coefficient of 4th term = °C,(-a)°
NOW> 4C2(a)2 = 6C3(_0(‘)3
=602=-20=> o =— i
10
Here we divide 12 books into 4 sets of 3
books each.
So the required number of ways

12 12

"B 4T
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68.

69.

70.

71.

(C) "PATALIPUTRA"

5!
In this "AAAIU" can be arranged in 31"

20 ways.

6
"PPTTLR" can be arranged in a1 180

ways.

required number of ways = 20 x 80
= 3600 ways

1 1 B 1
1+20 2+ 1+

1 1 1
= + -
l+o)+o 1+(1+0) (1+ow)
1 1 1
+ —_ .o =
-0’ +o 1-o° —0)2['1+m+®2 o
SR B
= ol-0) (-0 o
olto)+0’+1-0*  o+o’+l
0*(1-on?) = 0’(l-0’) "
[(+1+o+w?*=0]
1 1.3 1.3.5
— + + +.o... oo
1.2 1.2.3.4 1.2.3.4.5.6
_1.35..2n-1)
n (2n)!
1.2.3.4.5.6....(2n - 1).2n
(2n)!(2.4.6.8....2n)
(2n)! 1 1/

C @n)l.2"nl T2 al T o

& 1/2"_1/_2Jr (1/2)2+

Now,sumS=n§;T T o1

/2,
3!

S=(e”?-1)=+e-1

2 0 7||-x 1l4x 7x 1 00
0O 1 0|0 1 0 |=|0 1 O
1 -2 1| x -4x -2x 0 01
Sx 0 0 1 00
=0 1 0|=/0 10
0 (10x-2) 5x 0 01
On solving
1

=5x=1=x= 5

Ph: O9555108888, 09555208888

3A

sin?® cos?—
— 2
A

sin?2— cos2 -

2 2
sin—— -
= -
S1n — COS —

2 2
Ssiné—4sin3é 4cos3é—3COSé
2 2 2 2

. A A
Sin— COS —
2 2
AY A g
3-4sin?—| _ |4cos?—-3
= ( 2) ( 2 j

A A A
= 9 + 16 sin*—- 24sin®>— - 16cos*—

2 2 2
9+ 24 2A
—_ + _—
cos 5
A A (SiHQA_COSQé)
= 16 sin’ 2—16cos 2—24 5 5

sinzé+cos2é (sinzé—cosgéj
p ¥ 2 2 2 2

- 24(sin2é—coszéj
2 2

sinQé—coszé 16 — 24
= 2 5 ( )

= 8cos A

We know that

cos2A =1 - 2sin?A
= 2sin?A = 1 — cos?A
1
On putting A = 225

1
= 2s8in?22 = =1 - cos45

2
2si 2221—1 =
= 2sin®225 =1- "7
1 J2-1 1 V2 -1
ompt_N2-—1 . 1_
= sin 222 5 23111222 o)

1) 1
then cos (2475) = COoS (270 - 225)

. 1 V2 -1
:—s1n222—— 2\/5
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74.

75.

(A) Given that y+ z= x

Now, sinx + siny + sinz

X K YtE Y2
= 2sin 2 .Cos 2 Sin ) .COS )

osi X x osi x -z
= 2sin .cos 5 + 2sin .cos
2 2 2 2

X |:COS£+COSy_Z:|
22s1n2 9 9

X+y-z

osi fo X-y+z
= 2siny cos 4 . Cos 4

2sin s x 2cos— z

X Y .z

= SlIl2 COS2 COS2
X zZ

= 4sin—< cosg cos =
2" 2 2

C)y=x-e

On differentiating both side w.r.t X’
ay
dx
dx 1 :
= Ay ~ 2x_o" ...(i)
On differentiating both w.r.t. ‘y’

d?x

2x— e*

=

dx
= (1) (2x- )22~ @) gy

d?x -1 1
= dy® = —(Qx—e")Q (2 -9 x (2x- _ex)

d*x _g¥lp
= =3
dy (2x—e")3
(B) x=g(y) and y = f (9
dx , dy o
dzx — " t d2y —_ " t
T =g, o =10
Now, Y _dy _dt
oW dx T dt | dx
ay ')
= dax gt

On differentiating both side w.r.t. X’

oy 9OF O£ (09"
My {g'@®)}

d?y

dx2

=gt f't)-f'1g't=0
dx dy dy dix_

= dtdee T dtder

given that =0

Ph: O9555108888, 09555208888

77. (B)
78. (D)
79. (O
80. (D)

e
}}E} X2 (Jxd+1 = Jx°-1)

5(Vad +1-+x° -1
QE\/xs—wr\/xs—_l))x(\/xs +11Jx° -1)

2hmx

X—>o0

xg(x5+1—x5+1)

Vx® +1++4/x° -1

5

— lim 2.x2
X—o0 5
x? \]1 + % + \/ 1- %
2 2

T 1+0+41-0 2~
Centre is the intersection point of two
diameters 2x+ y =6 and 3x—-y = 9.

centre = (3, 0)

circle passes'through the point (-1, 3)
the radius () = \/(3 +1)2+(0-3)2=5
Equation of circle

(x=8)2+ (y-00=5
=>xX+yf-6x-16=0

Equation of parabola
X*+4x-16y+24=0
=>(x+2)2-4-16y+24=0

= (x+2)2=16y-20

X—>o0

5
= (x+2)2= 16(9—2)

Equation of directrix

5
y—Z=—4:>4y+11=O

Statement I

given that ax d=cx band ax c=dxb
Now, (d—- ¢ *x (a— b)
=>dxa-dxb-cxa+cxb

> dxa-axc+axc+axd

> -axd+axd=0

(d - ¢ is parallel to (a - b).
Statement I is correct.
Statement II

LH.S. =(a-d).[(d- 9 x (a— )]

= (a-d).[dxa—-dxc—-cx a+ cX(]
(a-d).[dxa-dxc—-cx g
=a.(d xa)-a.(d xd-a.(c xa) —d.(d*q)
=—-[ladc]-0-0+[ad(

=0 =R.H.S.

Statement II is correct.
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Statement III n
— 2| ——0 - 2
A B = y=sin [2 }:y cos?0
~ 1+cos26 _l+x  dy 1
—YT oy TYT o T a2
D c 85. (B) q=2j+j-3k, p=i-j+3k
AD + DB = AB () o o
AC + CB = AB ...(i) 3a *+ b=3(R2i+j-3k)+ j-j+3k
from (i) and eq. (ii) =7;+2]- 6k
AD + DB =AC + CB R R
AD - CB = AC - DB 4p —a =4(i- j+3k)-(2i+ j-3k)
AD + BC=AC + BD . . ~
Statement III is correct. =2;-5j+15k
Then

Vectors g=;-2j+35p and =3} + ] +2%k = L
(3a+b).4b —a)=14-10-90 = - 86
1x3-2x1+3+(2)

(1) +(-27 +(3){(3)*+(1)*+(2)* | 87. (8 B

[ D

7 1
cosf = J1414 ~ 2 30m ‘ .
| Lt s
A s

Let height of smaller tower (CD) = h m

cosb =
J

3
Hence sin6 = T

AB=c=8cm, BC=a=15cm and then ' AC =k h
CA=b=17cm In AABC
a+b+c 15+17+8 20 A AB 30 Kh
s= = = o= — = — =
9 B tan 4 AC:l “h = 30 0
(i
A s(s—a) In AACD
Now, cot 7 = (s-b)(s=c) ,.Cb 1 h
tan 30 =E: /3 =E:>k= J3
:coté= 20 X5 from eq. (i)
2 3x12 J3xh=30= h=103m
:>coté=£=§ 2x+Yy+2z y z
2 6 3 38, (B X x+2y+z z
sin1725 = sin(360 x 4 + 285) - (B) . Utz
- sin(285) = sin(270 + 15) Y Y
C >C +C +C
\/§+1 1 1 2 3
= - cosl5=- /2 2(x+y+z) y z
=>|2(x+y+2z) x+2y+z z
Let y = sin? {tanl r_x} 2(x+y+z) y X+y+2z
_x —
1
On putting x = cos26 Y z
1 x+2y+z z

=2x+y+ 2
2y=sin{tan_l /%} 11 y X+y+2z
— cos
R, R,-R and R—> R, - R,
. [2cos?0 (1 y z
1
2y=sm{tan VZSinQB}
22(x+y+z)0 xX+y+z 0
= y = sin? [tan™ (cot6) ] 0 0 Xtytz

n —2x+y+2[lx+y+2?-0-0]
= y = sin? {tan'l {tan(Q—GJH =2x+y+ 2?

Ph: O9555108888, 09555208888
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89.

90.

91.
92.

() a=6cm, b=10cm, c= 14 cm

N c_(12+b2—c2
ow, cosC = — =
C- 36+100-196
= oS LT T x6x10
-
=cos C= 155
1
:cosC=—§:C=120°
1
(C) log,a=y= =y
log, ab

1 1
= — =loga+logb=— =1+1logh
Y g, 2 Y 2

1-y
= log b= ——
g, y

Now, log,ab = log,a + log,b

o y
210gab+121—y+12 1

(B) Number of ways = °C, = 15
(B) Statement I

1 1 1 1

LHS. =~ + "+ — + =
n T, T, r
s—-a s=b s-c s
= + + o
A A A A
N 4s—a—b—c_ 4s - 2s
A A
= 2—8 = E # R.H.S
A r o

Statement I is incorrect.
Statement II
r,=r tr,+tr

1
s-c s

s—-a s-b

s—-s+c s-b+s-a
= s(s-c) T (s-a)(s-b)

c c
= s(s-c¢) ~ (s-a)(s-h)
=>s?-sla+ b)+ab=s?>-sc
=ab=sla+b-¢

1

-y

(a+b+c)

2ab=T (a+ b-¢

=2ab=(a+ b? -
>a+br=c

AABC is a right-angled triangle.
Statement II is correct.

93. () [ "[x*]dx

94.
95.
96.
97.

98.

99.

(B)
(B)
(A)
(

= [olela [Pl e [ ax
= [l0.des [Trdx+ [, 2.dx

=0+ [x]%+ 2[x]3

=>[J2 -1] +2[1.5-2]=2- 2
A#0, h2=ab
two parameters

D) Given that f(x). =%+ 6

Now, gof (x) = x* + 12x + 38
= glf (9] = (x + 6)2 +2

= g[(f)] = [f (P + 2
=g =x+2
=>g-3)=(3)2+2=11
Word “ARRANGE’

7!
Total arrangement = 5101 - 1260
when A appear together
6!
Arrangement = Y 360
The required arrangement = 1260 — 360
=900

tany dx - (1- e9) sec’y dy =0

= tany dx = (1- e sec?y dy
dx sec?y

1-e*  tany

= dy

e * sec?y

= dy

e -1 cbx = tany

On integrating

= —log(e*- 1) =log tan y + log ¢
1-e"

= -log T | T log (c.tany)

e
= log (1_ exj = log(c.tany)

1-e*
= (1 - eYtany = c.e*

1
= = ctany = (1 - & tany=;e"

Ph: O9555108888, 09555208888
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100.

101.

102.

(B) We know that
det(AA) = A*det(A), if matrix n x n
Then A =n

(B)

(-2m, 1)

x=-4

2x1+5x(-2m)
Now, 2+5 T

=22-10m=-28=10m=30=>m=3
(A) A=1{1,2,3,4,6,7,9

no. of elements = 7

then, No. of subsets of A =27 = 128

104.

105.

Let (1 +e" =t=-e*dx=dt
= e¥dx=-dt

dt
= I—T:—log t+c

—log (1+ &™) + c:log(lfexj+ c
(C) given that
x? x2.lnx
b

'fx.lnx dx= lnx_[x.dx—

f{%(lnx).j x.dx} dx

X
—(1'1x).2 -

[2eInx dx = +c ()

fx.lnxdx

x2 1 2
x.Inxdx = 31nx - Ex ?+ c

x2 x?
fx.lnxdx=— Z + ?lnx+ c

On comparing with equation (i)
a=-4and b=2

B) S=6+ 66+ 666 + 6666 + ...

6
S=5[9+99+999+9999 + ..

S= %[(10—1) +(100-1) + (1000-1)+...]

Ph-:

106. (A)

107. (B)

108. (C)

109. (A)

09S55108888, 09555208888

2
S = $1(10+100 + 1000+...9times)

— (1+1+1+...9times)]

i 9
2 10(10 —1)_9
S=3| 10-1

2[10°-10-81) 2
S=3|7 9 |7 p7lor-ou
T =4n+35
Now, S, = 43n + 531

n(n+1)

=8, =4x—— +5n

=S =2n*+7n
= S,,= 2(45)* + 7x 45 = 4365

1 6 i 1 6 =n
log, e 6 J7 - 1.6 7
log;5 log,64 e 1 6 e

1. 1 =

oL 1 V7
=6 =0

1717 e

[ two columns are idential.

1 -2 1
A= 2 4 3

8 6 5

R, — R +2R,and R,—> R~ R,

5S 6 7 5 3 7
A=2 43:>A=22 2 3=2A'
6 2 2 6 1 2

sin6, (3sinb + 1) and (2 + 5sind) are in
G.P,,

then (3sinO +1)? = sinB(2 + S5sinb)

= 9sin?0 + 1 + 6sinf = 2sinb + 5sin?0
= 4sin’0 + 1 + 4sinf = 0

= (2sin6+1)2 =0

1
=>sinf=- - =0=210

2
Now 1-tan6 1-tan210
’ tan® tan210
L
= 1\/5 = J3-1
V3
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110. (B) ﬁtanSx dx
"4

Let f(») = tan®x
fl=x) =-tan’x = - f(x
function is odd.

Hence _[Zn tan®x dx =0
4

111. (C) Lety=1log x=1and z= x°
dz
T~

ay _
dx

ence 24—
encedz

X¥-5x+6>0=>(x-2)(x-3)>0

e o

112. (C)

2 3
and ¥*-5x-6<0= (x-6) (x+1)<0

-1 2 3 6
xe[-1,2)9(3, 0]
six-digit no. formed from O, 1, 3, 5,7, 9

5] 5]4] 3]2] 1]= 5x5x4x3x2x1=60(

'O'can't put here
(a, 0, (b, d and (a+ b, c+ d) are collinear,

113. (D)

114. (C)

a c 1
b d 1
a+b c+d 1

then =0

= a(d - c-d)- cb -a-b)+1(bc+ bd - ad
-bd)=0
=-ac+ca+bc-ad=0
= bc=ad

i L . on
cosg > tan2—4 > s1n2—4
In A.P.
T, =a+nd
T =a+(n-1)d
Difference = T , - T,
=(a+nd-[a+ (n-1)d]
= d = independent of n

115. (D)

116. (A)

Ph: O9555108888, 09555208888

P(9n+2) 3
117. (B) P(8,Tl+2) = 5
9!
@-n)t _3
8! 2
(6-n)!
9I1x(6-n)! 3
= 8Ix(7-n)! "2
9x8Ix(6-n)! 3 9 3
= 8Ix(7-n)(6-n)l" 27 7-n_ 2
=18=21-3n=>n=1
118. (D) Equation of line passing through the
points (2, 1, 3) and (4, -2, 5) is
x-2 y-1 z-3
4-2  2-1 5-3
x-2 y-1 z-38 =0
=2 T 3T 2 T
=>x=2X+2,y=-8h+* 1land z=2A1 + 3
Since, this line cuts the plane 2x+y-z=3.
So, (2A + 2,—- 31+ 1, 2\ + 3) satisfies the
equation of plane.
L2Q2A+2) -3+ 1-24-3=3
=>Ai=-1
Hence, points
=[2(-1) + 2, -3 (-1) +1, 2(-1) + 3]
=(0,4,1)
119. (D) Let the ratio plane divides the line is k: 1
k /0,4,1) /1
(2, 1, 3) i ( )( (4’ _2’ 5)
N 0= 4k +2
oW VT 1

1
:4k+2=0:>k=—§

2k +1
k+1

and 4 = =>4k+4=-2k+1

:k=—§

Hence, plane divides the line in ratio 1 : 2
externally.

P(ANB°)
120. (A) PA/B9) = PE) "

P(A)-P(B)
1- P(B)
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NDA (MATHS) MOCK TEST - 192 (Answer Key)
1. (A) 21. (B) 41. (B) 61. (B) 81. (B) 101. (B)
2. (B 22. (A) 42. (A) 62. (A) 82. (B) 102. (A)
3. (B 23. (B) 43. (A) 63. (A) 83. (A) 103. (D)
4. (©) 24. (D) 44. (A) 64. (B) 84. (B) 104. (C)
5. (C) 25. (A) 45. (C) 65. (A) 85. (B) 105. (B)
6. (A 26. (B) 46. (A) 66. (A) 86. (C) 106. (A)
7. (A) 27. (C) 47. (A 67. (A 87. (A) 107. (B)
8. (B) 28. (Q) 48. (B) 68. (C) 88. (B) 108. (C)
9. (0 29. (B) 49. (C) 69. (B) 89. (C) 109. (A)
10. (D) 30. (D) 50. (D) 70. (A) 90. (C) 110. (B)
11. (A) 31. (B) 51. (B) 71. (D) 91. (B) 111. (Q)
12. (0 32. (B) 52. (A) 72. (D) 92. (B) 112. (Q)
13. (B) 33. (Q) 53. (A) 73. () 93. (A) 113. (D)
14. (B) 34. (A) 54. (A) 74. (A 94. (B) 114. (Q)
15. (A) 35. (C) 55. (B) 75. (C) 95. (B) 115. (D)
16. (C) 36. (B) 56. (B) 76. (B) 96. (A) 116. (A)
17. (©) 37. (A) 57. (A) 77. (B) 97.¢ (D) 117. (B)
18. (B) 38. (B) 58. (A) 78. (D) 98. (B) 118. (D)
19. (Q) 39. (Q) 59. (A) 79. (Q) 99. (B) 119. (D)
20. (Q) 40. (A) 60. (B) 80. (D) 100. (B) 120. (A)
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