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NDA MATHS MOCK TEST - 196 (SOLUTION)

©)

©

The given circles x* + y? — 10x+ 16 = 0
and 2+ y?2=r

The cetres of the given circles are ¢,(5, 0)
and c,(0, 0) and their radii are r, = 3 anf
r, = r. For the circles to intersect at two
distinct points.

|r1_ r2| <66 < (r1 + rz)

= |3-r <5< (r+3)
=r-3<5<r+3
=>r<8andr>2=2<r<8

The circle 2(x* + y?) + x—-y+5=0
oy XY 5
:x2+y+2 2+2 0

Length of tangent from (0, 0) to this circle

=\/0+0+O+O+E _ ]2
2 2

The centres and radii of the circles are

1 -1
as centres C1(§’Oj’ C, (?’Oj

.. 1 1
radii r= 5, r,= E
It is clear that cc, =1 + 1,
So the circle touch each other externally.

Hence, there will be 3 common tangents.

2 2

The ellipse equation P + % =1 ..()
Let P (acos0, b sinf) be a point on the

2 2

. X y .
ellipse ?JFF: 1 ...(1)

Then equation of normal at point P is
ax sech — by cosech = (a® — b?)
...(ii)

2 2

a
It meets the x-axis at R cos 0,0

2 72
a -b sinej
a

and y-axis at S(O,

a® - b?

2
Now, (PR)?= {a cos0 - cos 6} +b?sin0

b ’
= {; cos 9} +b2sin20

Ph: O9555108888, 09555208888

(€)

2
=z (b?cos?0 + a? sin?0)

2

and (PS)? =%(b200329 + a?sin?0)

2
b—z (b® cos” 0+ a’ sin” 0)
(PR} &

(PSy® ~ % (b® cos® 0 + a® sin” 0) T

PR b’
:> —_— —
PS a°
= (PR): (PS)=b?: &
2 y2
The ellipse equation —+=5=1
a b
X
and line equation e + % =2

Let point P(acos6, bsinb) at the ellipse (i)

x
then equation of tangent at point P is P

cos0 + %sine =1

On comparing equation (ii) and (iii) we

1

have cos6 = sinb = \/5

=0=

Aa

Let y = mx and y = m,x be a pair of
conjugate diameters of an ellipse
xQ yQ

_+_=

a’> b’ 1

and let P(a cosH, b sinf) and Q(a cos¢,
b sin¢) be ends of these two diameters.

b2
Then m m, = - Py
(bsin6—-0) (bsin¢ - 0) b2
= (@cos0-0) " (@cos¢-0) ~ &
= sinBsing = — cosO.cos¢ = cosO.cos +

sinf.sing = 0
=cos@+¢) =0
T

=0-¢= 7
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10.

11.

(B)

(A)

(A)

The ellipse equation 2x* + 5y2 = 20

2 2

IR

10 4

The equation of chord bisected at the
point (2, 1)is T = S,

x Yy 2”@

- = — 1 =4+ =
RET R T AR
:>£+g—2+l—ﬁz>4 + 15y =13

54 5 4 20 X7 Y7

2 yQ
. o0 XY
The ellipse equation T 1
xQ yQ
Compare this with ?+?= 1, we have
a2=16b*=9

Now, eccentricity of the ellipse

~ b’ 9 7
e= 4/1——2_ [ ———
a 16 4

The coordinates of the foci are (+ ae, 0)

or (+ /7 ,0)

So, radius of the circle =
between (+ /7, 0) and (0, 3)

=J7+9=4

The combined equation of the asymptotes
is (Bx—-4y + 7)4x+ 3y +1) =0

So the equation of hyperbola
Bx=4y+7)4x+3y+1)+1=0 ...(1)
Since it passes through origin, then
\N7+1l=0=1=-7

Put this value of I in equation (i), we get
the required equation of Hyperbola
12X - 7xy - 12y* + 31x+ 17y =0

2 2

distance

. X’y
Ellipse E+F= 1
Foci of ellipse (i\/16 -b’ ,0)
2 2
_y 1
Hyperbola 77 =07 =52
Foci of hyperbola | + f—144 + 2,0
25 25
ie., (£3,0)

According to question

N16-p*=3 =16-10P=9 =21 =7
Let equation of tangent to the parabola

Ph: O95S5S5108888, 09555208888

12.

13.

(A)

Yy =8xisy=mx+ .y ...(i)

Equation of hyperbola ...(ii)
3 -y*=3

Eliminating y between (i) and (ii), we have

2 2
3x2_(mx+—j =3
m

4
= (3 - m?)x®—4x— (?+3) =0 ...(ii)

Since equation (i) touch equation (ii)
(Hyperbola) so roots of eq. (3) will be real
and equal so-

B2-AC=0

= (4?2 -4@B3-m) {—(%wﬂ =0

>m'-3m*-4=0
>m-4m*+m*-4=0
>m-4m+1)=0
>m-4=0orm?+1=0
>m*=4,m*=-1
>m= 12
\ equation of common tangent
y=£(2x+1)
Ellipse 3x* + 4y* = 12

2 2
o3 L Ay

12 12

2 2
49

4 3
hyperbola, transverse axis = 2 sing
a = sing

Foci of ellipse (+ 1, 0)

Now, VJa?+b* = *1

>a+b=1
= sin?q + b2 =1 = b? = cos?q
\ Equation of hyperbola

(i)

2 2

x y:
sin’0® cos?0

= x? cosec?q — y? sec’q =1

I = J‘COS\/;

\/;dx

1 1
put /x =t= Q&dx=dt=> \/;dx=2dt

I= J.Qcost.dt =1=2sint+ C

[=2sin/x +C
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14.

15.

16.

(A) LetI= |

(A)

(A)

(cos4x +1)dx
(cotx —tan x)

J- 2cos? 2x
cosx sinx
Ccos X

sinx
2
= J- 22003 2x2 dx
(cos” x —sin” x)

sin x.cos x

=1=

2cos?2x
cos2x
sin x.cos x

:>I=I

=1= J.2 cos 2x.(sin x.cos x)dx
=1= J.COS 2x(2sin x.cos x)dx

=1 =_|.cos2x.sin2xdx

1
= 1= 5 J.sin4xdx

1
=>I——§cos4x+C ...(1)
Now, it is given that
I=Pcosd4x+ C ...(i1)
On comparing equation (i) and (ii), we get
po L
8

J.cos\/;dx
putx= 2= dx = 2t.dt

= IQt. cost.dt = QI t.costdt

= Q[t.sint—.[sintdt}

= 2[t.sint + cost] + C

=2 [x/;sin\/;+cos\/;} +C

Let I =Ix3 e dx = fx.xQ e dx

1
putx?=t =2xdx=dt = xdx= Edt

1
=1=|=te'dt
I3
1 t t
=1=—[te' -e']+C
2
Ph-:

1 2 2
=>I=§[x2.e" -e*]+C

1
=>I=§ e (¥-1)+C

e

Pute"—e"‘=t=>(e"+e"‘)=

J-(e +e*

17. (A) = _e_x)

dt
=1= f—:>I:logt+C
t
=I=log|le*-e*| +C

X X
18. (A) LetI =|sec®=.cosec’=
8. (A) Letl=] 5 5 dx

I= Isecz £(1 + cot? £jdx
2 2

I= J.(sec2 X+ sec?Z. cot? £)dx
2 2 2

x
I= [sec —dx+ sec? cot2 dx
| ] 5
1 cos2§
I=2tan—+ o dx
cos?’Z sin*=
2
x ) X
I =92 tan— + | cosec” —=dx
2 an2 f 5

I = 2tan~— 2cot = + C
= an2— 002

1= Q(tang—cotg}r C

z-1
19. (A) Giventhat |z| =1l and o= 21 (z £-1)
Now we know that zz = |z|?2
=zz =1 (for | z| = 1)
zz+z-z-1 2iy

z-1) (z+1
SO )zl

[--zz= 1 and taking z= x + i y so that z

+z +=2xand z-z
= Re(w) =0

(B) (1 +o?)"=(1+ )"
= (~o)" = (1+ 0)" = (-0

= 2iy]

20.

09555108888, 09555208888

2z+z+z+1 2+2y

'=>e"=1=>n=3
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1 1 1 1 1 1

1 -1-0* o? 1 o o’
21. (B) ) J|= 2

1 0 O] 1 o 0]

= 1[(®-1)? - (0 - 1)?
= 30? - 30 = 3o(o -1)

L w-wz

22. (D) © -

is purely real

= W-wz-wz+wzz=w-wz+wzz

> w-w=w-w)|z

= |z|?2=1(-rw=a+ifand B £0)

= |z| =1alsogiven z # 1

.. The required setis {z: |z| =1, z = 1}
23. (B) We know that

=— yJa® +b> <acosb + b sind </a? + b?
= —/74 <7-cosx+ 5 sinx\74

=74 <2k+1 <74 =>-8.6<2k+1<8.6
=-48<k<3.8

(considering only itegral values)

Hence k can take 8 integral values.

1 1
24. (B) 'Given that sinf = 5 and cos¢ = 3 and 0
and ¢ both are acute angles
0= ando< Lo L
0= an 3% 75
. ccosE or Fepe< X
or cos coso cos or 3 5
~£+£<9+ <£+E E<6+ <_7'c
T3t Ot T orpcitesy
5%
=>n+d € 53
25. (A) 2sin*0-5sinf+2>0

= (sin® — 2)(2 sind - 1) > 0

. 1
= sinbd < —

5 [-1 <sinb < 1]

Ph: O95S5S5108888, 09555208888

/y:

0 p\/ 2p x

From graph, we get
i Sn
0,— —,2n
* € ( 6) ” ( 6 j

n
26. (B) --6¢ (O’Z) = tan® < 1 and cot > 1

N | =

Lettanf=1-xandcotd =1+ y

Where x, y > 0 and are very small, then

= (- x)t % t,=(1-x"""Yt
=(l+y' Nt =(1+y"v

Clearly, t, > t, and t, also, t, > t,

Thus t, > t, >t >,

Curve y = e

dy

a2

27. (A)

: Y _peo -
at point (0O, 1) dx—Qe =2

The equation of tangent at point (0, 1)
y-1=2(x-0)=>y-2x=1

1
At x-axis, y= 0> x = 5

1
So required point (_E’Oj

28. (A) Curve X*+ y® = 6xy

On differentiating w.r.t. 'x'

dy ( dyj
2 2 _ + x.—=
=3x2+ 3y 6|Y

dx
dy _ 2y-x"
T ax (v -2x)
. dy _dy 2x3-(@3) _
At point (3, 3), dx dx (37-203)
S
Slope of normal = — (dyj ST
dx (_ )

Equation of normal at point (3, 3)
y-3=1(x-3)= y-x=0
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29.

30.

31.

(€)

Differential equation

xdy — ydx = (3¢ + xy?)dx

= xdy — ydx = x(x* + y?)dx
xdy — ydx

X’ +y’ = x dx

x
= 2tan‘1§= X +c

In DABC,
sinA + sinB + sinC
Lo ginAtB A-B inC cosE
sin 5 .COoS 5 sin 5 .COS 5
= osi 180-C A—B+2, g g
sin 5 .COS 5 sin 5 .cos 5
C A-B _ . 180=(A+B) c
= 2cos§ .cos +2sin 5 .cosE

= 2003% [cos B + sin{90 _4J ; Bﬂ

C A-B A+B
= /2cos— | cos 5 +cos 5

2
A-B A+B A-B A+B
c 2 2 2 2
= =x .
20032 2cos 5 cos 2

=4 g>< é>< f
0082 0082 COS 2

A B
= 4c0S— .COS—.COS—

2 2 2
y=xt+e*
On differentiating both side w.r.t 'x'
dy
—=3x+ ¢
dx 3
e 1
dy 3x*+e*

On differentiating both side w.r.t. 'y’

Ph: O95S5S5108888, 09555208888

32. (0)
33. (B)
34. (B)
35. (D)

2

dx
=-1.(3x + &92 (bx + e")d—y

dy®

d*x 6x +e* 1
dy* T @ +e P 3t e
d*x 6x + e~

dy> (3x*+e)

n(S) = 6x6x6 = 216

(6,6,2),(6,5,3),(6,4,4),(6,3,5),(6,2,6)
E=4(5,6,3),(5,5,4),(5,4,5),(5,3,6),(4,6,4),
4,5,5),(4,4,6),(3,6,5),(3,5,6),(2,6,6)

n(E) = 15

n(E)
The required Probability P(E) = @
oy 215 5
(E) 216 72
n=10
. n(n - 3)
Number of diagonals = 5
L 10X7 35
2
sin®3A cos’3A

sinA  cos’A
(sinSA )2 (cos 3A )2
= | — -
sin A cos A

[G}sinA—4sin3AJ2 [40033A—3cosAj2
= _
cosA

sinA

= (3 — 4sin?A)? — (4cos?A - 3)?
= 9 +16 sin*A - 24sin?A-16 cos*A-9 + 24
cos?A
= 16(sin*A — cos*A) — 24(sin?A - cos?A)
= (sin?A - cos?A)(sin?A + cos?A) -
24 (sin’A - cos?A)
= (sin?A — cos?A)[16(sin?A + cos?A)- 24|
= —(cos?A — sin?A)[16 — 24]
= 8 cos2A
I= J-n/2 tanx —cotx
~ Jo 1-tanx.cotx

T T
o2 tan(2 — x) —cot (2 - x)
1= jo - - dx
1—tan(— xj.cot(— xj
2 2

B J-n/2 cotx—tanx

...(i)

0 l-tanx.cotx
from eq(i) and eq(ii)
2I1=0=>1=0
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36.

37.

38.

39.

40.

1sin™ x

(B) I=
-[O [1_x2
Let sin''x =t when x— 0, t— 0
1 T
dx = dt x—>1,t—> —
1-x? 2
t2 /2
/2 t
=1= IO tdx =1= [2}0
n*
== —x—=—
2 4 8
m e H
1 T —o =
(D) )6151’31 22x_64 0 from
by L-Hospital's Rule
x/2 ]-
4*(log4)x| = |-0
= lim 2
=3 2**(log2)x(2)-0
< 1o
1. 2 XEXQ Og2 1 23 1
= 1lm__<«£ @ 0o —x— = —
=3 2% % 2log?2 2 2° 16

(C) Straight line
x-1 y+2 z-1 x+1 y-4 z+5
3 4 -2 -2 4 )
Angle between the straight lines
3X(2)+4x4+(-2)%x5
V3 + 4+ (<27 (-2F +4% + 52

cosq =

=>cosq=0=>q=90°=g

2 51

(C) Determinant
2 -1 0

2 5
Cofactor of 3 = (-1)?*3 9

=-1(-2-10) = 12

2 1] [-2 -4] [-1 -2
B |4 1]*]3 -a]7[-5 -10
[-4+3 -8-A -1 -2
|-8+3 -16-1]  |[-5 -10
(-1 -8-1 -1 -2
-5 -16-A] |-5 -10

On camparing
8-1=2=1=-6

Ph: O95S5S5108888, 09555208888

dx

o= Loy

1
Let 1+ logx = t= ;dx= dt

:I_Iﬂﬂl_ t—3+1 .
t 3+1 €
:>I—_—1><i+ :>I—_—1+
R T 2(+logxp " €
42. (B) II I

(sing, cosecq)—>+' All positive

other—'-'

(tang, cotq)—>+' (cosq, secq)—>'+'
other—'- other—>'-
III v

43. (C

-

4 digit numbers formed from the digits
1,2,3,4,5,6,7

7|77 7]=7%7 x7x7 = 2401

44. (A) Statement 1
L.H.S. = (sec?0-1)(cosec?0 -1)
= tan?0.cot?0 = 1 = R.H.S.
Statement 1 is correct.

Statment 2
LIS, = 1+ cosB sin6O
R sin® 1+ cosO
0
2cos? — 2sin? 9'2 cos” 9
- 2 . 2
QSing'cosg 2cos? 9
2 2
sing
cos— 5
= +
sin— cos—
5 . 5,0
) cos” —+sin 5 1%2
.9 6 .06 .6
sin—-cos— 2sin—-sin—
2 2

2
= — = 2cosecO = R.H.S.
sin 6

Statement 2 is incorrect.
45. B) ax*- x+c=0

1
Let roots = a and o

1 c
Now,a-— = —=c=a
o a
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46. (B) A' = cofactor of A Case II:-
|A'| = |cofactor of A| B;;
|A| = (A)+ [-- Order = 4]
|AV| - A 70-h
1 1 1 1
47. (B)yz[l—xSJ[1+x4j 1+ x2 (1+x8] %Q [1 X
h
1 1 1 1 i
2 4 — 38 8
y=(1+x ](1+x ](1 x J(1+x J T'Q 20+h
20m
1 1 1y l o
y=(1+x2][1+x4)(12—(x8J} P y m A
Let he climps h m.
y=(1+xP)(1+ /(1 - X7 In APAR:-
1 1 tang = PR tang = 20+h
y=(1+x2](1—x2] ano = o =tano = — ...(iii)
In ABCR:-
y=1-x
On differentiting both side w.r.t. 'x' tanp = BC = tanf = 70=h . (iv)
RC PA
% =-1 from eq(i) and eq(iv) or eq(ii) and eq(iii)
p 20 L 70-h 70 20+h
48. (B) sinx Ey—y=x PA . PA > PA PA
. )
= 4~ Y cosecx = x cosecx 50. (A) [+ 1]=(x+ 1) (@-x+1)
d [ +1] = (x+ 1) (x + 0) (x + 0?)
Loay
= SIX g YT X 51. (C) Area = J.; (xe”C - xe’”‘)dx

49. (C) CaseI:-

2x —2x !
Bﬂ Area = Hx +e2".1j—(x.e +e'2"'1H
0
X X
70m = |Ze+eP +=e? - ez"}
Area [2 9
0 Ao Xe Area—{(ée2+e2+76’2—e’z)—(0+1+0—1)}
B r'y
A 3 e? L 2
rea= —e*—- — e
20m 20m 2 2
52. (D) {x:x+6=6}=1{0)
l B 1+ cos(B-C)cos A
3 53. (Q)
P ym A 1+ cos(B-A)cosC
In APQA:- 1-cos(B-C)cos(B+C) 3 _
PO 20 :>1—cos(B—A)cos(B+A) [ A*B+C =]
tanp = PA = tanf = PA (1) 1-cos?B +sin?C
In ABCQ:- = 1-cos?B +sin2A
_ BC _ 70 . sin’B +sin*C  b*+c?
tand. = ¢ =tana = py -+ (1) sin?B+sin2A  b*+a?
Ph: O9555108888, 09555208888
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54. (C) Given that 58. (A)
x+y=25 (1) 0,2 (1.2
A.T.Q. —= y=2
A= xPy? =
= A= 25 - x)? 0.0)
= A=625x° + xX* - 50x* ’
On differentiating both side w.r.t. x’
dA . Yy =4]x|
= 1875x2+ 5x* — 2003 ...(1)
2
Again, differentiating Curve x, = x = yZ and line y = 2
d?A . 2
= g 3750x + 20x°® — 6002 ...(i1) Area = 2_[0 x, dy
for maxima and minima y?
Area = 2 |=-dy
dA / 4
@ v }
Area = 2
= 1875x% + 5% — 2005 = 0 reaT = laxsl,
= 5x%(x?-40x+ 375) =0 2 4 )
= x®(x-25) (x-—15)=0 Area = 75 [8 - 0] = 7 sq. unit
= x=0,15,25 1
. . 4(l-x
from eq. (ii) 50. (B) I =f51n (mj dxc
dzA Let x = tan®0'= dx = 2tand.sec®0.do
( deJ — 3750x15+20% 15-600x(15)2 P \a anpsee
at x=15 - 1 _ tan 29
= - 11250 (maxima) I= J.sm 1+tan0 )~ 2tan6.sec?0.do
dzA .
( e ) = 3750 x 25 + 20(25)%~600% (25)2 I'= fsm“ (cos 26) x 2tan@.sec?0.d6
at x=25

= in! Jsin| - 2
= 31250 (minima) I J.sm {SIH(Q 29)} x 2tan.sec?0.d0

For maximum value, x= 15 and y= 10

—
Il

T
J.Q (E - 29) sec?0.tan0do

d
55. (D) Ey =2xy-2x+y-1

d I =n fseCQBtaanB —4J.6.se(326tan6d6
= Y y-1 @+

dx _ tan 20

dy I==n 2 —
= 7 7 =(2x+ 1)dx

y-1 d
On differentiating 4[6..[ tan 0.sec20.d0 — .[ {% (6) J. tan®. sec26} dx}
= log(y-1) = x¥* + x + logc

-1 L tan 20 tan 20

jlog(yT)=x2+x 1= 5 tan 4[6. s ~[1. S do

Sy-l=ce** V= y=1+cet*l
1

T
_ Alog.® _ _ alogidx I= Etanze— 20.tan?0 + 2J.(sec26—1) do
56. (D) y= 39%° = y= glex = y= 3"

= = 12 T
— s +*/;62:+> e s 4 I = 7 tan0-20.tan’ + 2[tan6 - 6]+ ¢

S =3%(12+ 22+ 32 +..+15?)

I
15 [==x-2xtan! [ + 2[/x-tan! /x |+
§=3"x "~ (15+1)(2x15+1) 5 X~ 2xtan [y + 2[x ~tan™ Jx J+c

T
S=9><g><16><31=11160 [= 5 x=20c+ Ntan Jxx + 2/x + ¢

Ph: O95S5S5108888, 09555208888 [ 8
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60.

ol.

62.

63.

64.
65.

1 0 1
3 2 2
(A)
2 31
) -1 1
(D) Given that tanA = 3 and tanB = 5
tanA -tanB

(A)
©)

Now, tan (A - B) = 1+ tanA.tanB

-1
— tan (A-B) = —>—2—
5
1+ —|x=
3 2
-
:tan(A—B)=%:tan(A—B)=—1
6
A B—%
= 4
Ratio of angles =2:2:1

Let angles = 2x, 2x, x

Now, 2x + 2x + x = 180

= 5x=180 = x= 36
Angel A=72,B=72,C =236
Now, sin? A + sin?B + sin®C
= sin?72 + sin? 72 + sin?36

_ [Jlozzﬁf{m\z{\/10—2«/5}2
4 J 4

10+25  10+2J5 10-245
= + +
16 16 16

L 80+2V5 _ 15445
16 8
y=aloga = y=a™ loga

> y= a®

On differentiating both side w. r. t. 'x
Y _ 4 logax2

= g - @ logax2x
dy

= dx

2x.a” log a

11001 0.101

| Ls1x2= 1 %=1x2’1<—' |
0x2'= 0 0=0x27
0x2’= 0 1=1x27?

1x2°=8 "1.1_5
1)(24:& %878 =0.625
25

Hence (11 001.101), = (25.625),,

Ph: O9555108888, 09555208888

66.

67.

68.

69.

(B)

(C

-

(A)

Given that o= 20°
Now, sina.sin2a.sin4o
= sin20°. sin40°. sin80°

= — sin20 [2sin40.sin80]

N[~ N+

sin20 [cos(40-80) — cos(40+80)]

sin20 {cos 40 + %}

N |+~

1
sin20.cos40 + Z sin20

D= N~

1
x 2sin20. cos40 + — sin20

= 4

:% [sin(20+40) + sin(20 - 40) |+ %sinQO

1 (V3 . 1
— | —-sin20 — s
= 2 {2 } + 7 sin20
V31 1 4 J3
= ?— 2 sin20 + 2 sin20 = ?
Equation ax* + bx + ¢=0
-b c
atp= g and o = .
g B (X,2+BQ
Now, B + o = ap
(5
(0L+l3) - 20 a a
= = — =
of c
a
b 2c b* - 2ac
a2 a a2 _ b2—2ac
= c = c = po
a a

Totalterm=6+1=7
th

. 6
Middle term = 5 +1| =4t

3 3
6 2_x Y
T4=T3+1= Cs y 6x

-20

o (B[ Y
’I‘4—20>< ys 216x3 - 27
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70.

71.

72.

73.

74.

75.

(€)

(B)

(D)

(A)

Digits 0, 1,2,4,5,7,9
when last digit is '0’

<[}«

0
when last digit is '2'

A1)+

2
when last digit is '4'

=3

4

The required numbers =4 +4 + 3 =11

n(S) =16

E = {(HHHT), (HTHH), (HHTH), (THHH)}

n(E) =4

The required Probability = ) =i=l
nS) 16 4

tan390 — cot690

= tan (360 + 30) — cot(720 - 30)

. 1 4
= tan30° + cot30 = £+\/§ 3

sin330°.cot 75°.tan135°
cos425°.sin750°.cot225°

sin(360 — 30).cos 75:tan(90 + 45)
cos(360 + 75).sin(720 +30).cot(180 + 45)

—-sin80.cos 75.(-tan45)
cos 75.sin 30.cot 45

—lxcos75><(—1)
- 2 i =1
cos75><§><1

x x 0
lim 25" 16" [_} form
x—0 x(sx + 4x) O
by L-Hospital's Rule
. 25%1og25-16"1logl6
= lim
0 x(5%log S + 4" log4)+ (5 +4¥)

25° x2log5-16° x 4log 2
0+(° +4°)

- 2log5-4log2

5 = log5 - 2log2

S
= log5 - log4 = logz

sin™'x = cot™'y

Ph: O95S5S5108888, 09555208888

76.

77.

©€)

(B) I

1 1
= sin'x = tan™! g [ tan A = cot™ —}

A
1
A
= qginlx = sin! Yy { tan' A =sin! }
SN~ x Sin 1 m
1+—
Yy
= sin'x = sin’!
y>+1
1 @ 1
= x = = =
x y>+1

Jy? +1

= x(1+y) =1

Let the equation of sphere

X+ y?+ 22+ 2ux H2vy 2wz +d =0 ...(j)
its passes through the points (0, 0, 0),
(-1, 0, 0), (0, -3, 0) and (0O, O, 4)
d=0 ... (ii)

1
1+2uf-1)+d=0 = u=x ... i)

3
9+ 203+ d=0=v <5 . (iv)
16 ¥2ud)+ d = w=-2 ()

On putting the value of u, u, wand din
eq(i)

1 3
= B+ Y+ 22+ 2><§x+ 2><§y+2><(—2)z =0

=S+ Y+ Z2+x+3y-4z=0

(sin x)*?

_J-T[/2
0 (sinx)*? + (cos x)

372 ...(d)

Prop.IV [ f(x) dx = fla=x) dx

wfg o]

/2
I =.[0 3/2 3/2 dx
(m n
sin| —-x || +|cos|=Z-x
ol )] o34
/2 (cos x)*? ..
= dx
J.O (cos x)*? + (sin x)*/2 ()
from eq(i) and eq(ii)
J-n/2 (sin x)** + (cos x)*/?
2=, (cos x)*? + (sin x)*/?
o1 = [ 1.ax
21 = [x])"
n
2= 2-0=1=
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Q
(ﬁ\—s) 7@4] (4]?—5)
P

Mid = point of joining the points =

(ﬁﬂj (§_4
2 2 J7\2

Slope of line AB (m,) =

Slope of line PQ (m,) =
Equation of line PQ

3 5
gra=2(x-5) =
= 6bx—-4y =31

2
T ... T
COS—+1S1in—
4 4

T .. T
COS——1SIn—
4 4

005(2 X n) + isin(2
4

=

)

-5+3 -2

4-1 3
-1

—2/3

_3
2

3 2x-5

+ - —
4 2><

T
Xi
4)

cos(2 X n) - isin(2
4

T .. T
cos— +isin—
-_ 2 2
T, .
cos— —isin—

2 2
AnCu(BNC)
-1 -1

1 -1

-1 1
=11 1
Now, m sin?q — ncos?(q
= 2 sin?q + 2cos?q = 2

=_1-1=-

Equation whose roots are -7 and -6,

then (x+ 7)(x+ 6) =0
=x*+13x+42=0
Original equation
X+ 17x+42=0

= (x+ 14)(x+3)=0

Ph: O95S5S5108888, 09555208888

O0+ix1 i
=5 — =
T 0-ix1 -1

T
Xi
4)

‘=1+1=2

2

Hence roots are —-14 and -3.

3 1
83. D)A=|, 4
3 173 1
2 —
A=1o 4|2 -4
11 -1
2 —
A=12 18
11 -1 10
2 —
Now, A2+ A-141=| » 1o[+-14( ;
14 0] [14 o
2 —
=A*+A-14]= 0 141710 14

0 0
=SA+A-141= |

=A2+A-141=0

84. (C) [.1k*+(2+k)x+3x*} dx 36
x? T
= |K’x+2+k)>—+3x—| <36
2 3
= 2kK*+ (2 + K)x2 +8<36
= 2k2+2k-24 <0
= (2k- 6)(k + 4)<0
= (k- 3)(k + 4)<0
Hence 4 <k <3
1 \ _x
85. (C) fl9 = 20— =0 = (o9 2"
. 2)- 0
Now, lxlf)gl % [6} form
by L-Hospital's Rule
_Tx
= lim _—f‘(zx) = lim (29-x*)"
X—2 3X x—2 3x2
=2
7 - _
L eo-4” 2 -1
3x4 12x125 750

1 1 1 1
+ + +..+
1x4 4x7 7x10 34 x 37

-3 3)

=3 4) a7 34 37
1[1 1} 1 36 12
=5 —|l-F0|= =x=—===
3 37 37

86. (B) Series

3 37

87. (A) AnBNC
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88.

89.

90.

91.

92.

93.

(C) n(S) = “C, = 1001
n(E) = 6C3><3C1><5C0+6C3><3C0><SC1+ 6C4><3C0><5C0

n(E) = 20x3x1 + 20x1x5 + 15x1x1
n(E) = 60 +100 +15 =175
Th d Probabilit 175 _ 25
e required Probability = 1001-143
0 a b
A) b 0 a|=0=-a0-ad*+bb*-0)=0
a b O

Sa+b=0
(C) The required number of ways ='>'C |
=1C,,= 1001

(D) Given that f (x) —Ti

x-1

x+1
= x-1

x+1

Now. F10+1
" fo-

(©) £U0) = F1f (9]
.
= £(f () f[x—}

= f(fg) =X —

(A) AT.Q,

by Componedo & Dividendo Rule

(JE +Vb)
ea]

_, a+b+2Jab _S5+4
a+b oJab 5- 4=

9
1

_ Na+Vb_3

Va1

by Componendo & Dividendo Rule

_ Na+Vb+Ja-b _3+1
T Ja+b-Ja+yb 3-1

Ph-:

94.

95.

96.
97.

09555108888, 09555208888

L Na_4 _ Ja_2

2\/— 2 b 1
On squaring

a_4

b 1

Hence=a:b=4:1

(C) Given that g(x) = x, f(») = L=l

1{s{2))-o(2)-

R.H.S = g(f (f (g(0) = g(f (f ()

ol 1)) -

LH.S=R.H.S

Hence option (C) is-correct:
A) 2]37]1 4

2118

N NN N
= INA [O
i e [ON Ll (e

o

Hence (37),, = (100101),

(B) B is a 2x3 matrix.

(C) The required no. of triangles = *C, - *C
=364 - 56 = 308

D) y= \/e\/;
On differentiating both side w.r.t. 'x'
dy _ 1

L (o e L
ac ~ 3 (€] xet g w

3

dy 1 e

x4 Jxale®

dz=e = Z o
and z T
dy dy dx
" dz dx dz
dy 1 e

e 1
= —x X —
e

dz 4 \/; e‘/;

I
_ Yy _ Ve

dz 4x.e*

Now
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99.

100.

101.

102.

3-2sinx
cos? x

B) 1=

I= I(Ssech—2secx.tanx) dx

I = 3tanx— 2secx + ¢
(A) Equation ax* + bx+ c=0

-b
at+tb=—andab=—
a

Now, a%b + ab? = ab (a + b)

_S(jj_—bc
Tala) @

3
c
and a%b.ab? = (ab)® = (—) = —
a

The required equation
xX? - (a’ + ab)x + a%h.ab? =0
3
=3+ E x+ C—S =0
a’ a
=>a+abex+ =0
x-1 y+2 z-1
3 4 5
Direction cosines =

(B) Line

3 -4 5
[ HA) +5" |3 H-a) +5° |3 {4 +5°
_<i‘_4i>_<i—2x/ﬁi>
T \54V2°542752/ \542° 5 A2

(B) Differential equation

d
x.logx Eer y = zlogx
dy Yy 2
= 24— = =
dx xlogx  x?
1 2
here, P = xlog x Q = F
LF. - el™
1
I.LF. = ej"l"g"dx
dx =
We know that J. xlogx log(log x) + ¢

I. F. = glosllosd = Jogx
Solution of the differential equation

ny.F.=jQ><I.F. dx
2
= = | —=xlogx
y x logx Ixz gx dx
1
Letlogx=t = x=e'= ;dx=dt

= ylogx =2 J.t.e’t dt

Ph-:

|

09555108888, 09555208888

.fetdt}dt}

)t

= ylogx = Q{t.[etdt - f{%(t)
= ylogx = 2|: te' — Jl
= ylogx = 2[—t. e’ - e’t]+c

= ylogx = 2[ (log x) *—*}

[1+10gx}+
x

- 1 °
1 —_——
In the expansion of [2 X \/—)

= ylogx = -

103. (C)

th
Middle term = @HJ = 5th
_1 e, ([ 2L
Ts_T4+1_ C4 ox
=70x1="70
a=3i-4j+5k andb=2i+j-2k

104. (B)

Projection of @ on b = [

3><2—4><1+5><(—2)‘
J22 #17 +(-2) ‘
6-4-10) 8
B NI )
(B)
(&)

105.
106.

_ 413 16 (15.3)
B C
0,0

>>>’(6,0)

0.,2)
x -3y 6

16/3

A 7
0 A (1?)

x=-1

1
Area of AABC = 5 x AB x BC

1 16 128 i
Area of AABC = 5 ><?><16 =75 sa unit

y=1+ @ " (§j2+[§]3+ ..............

107. (C)

:>x 1 1:> 3|1 1\
B x = =
3 y L
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108. (B) P(26, 18) = k.C(26, 8)

26! . 26!
26-18)! " 81(26-38)!

T

1 1
= 81 kX g8l
109. (B) A.T.Q.
2a=3 x 2b
= a=3b
Now, b? = a@® (1 - €?)
=> b =9 (1 -¢)

= k= 18!

1
= —=1-¢

9
8 2.2
= e=—-=e= ——
9 3

110. (A) Class size = 14 -11.5=2.5

111 (B) Liir°‘}13+23+33+ ...... +n®

n
e g(n +1)(2n +1)
= o n’(n+ 1)2

4

o 3n(n+1)

2xn(2+lj 2[2+l)
Slim & T o lim@ L SRS
3n? (1 +l) 3n (1 +l)

n n

:>i=0
o0

112. (C) Differential quation

: [ﬂ) s W
sin dx —x:>dx—smx

= dy = sin x dx
On integrating

:>Idy=fsin‘5c dx

y = sin'x. I ldx —J{%(Sinl x) Jldx} dx

1
y = (sin"!x). x- jm x x dx

1 —2x
y=x sinlx+ 5 m dx
1 e
y=x sinlx+ —x 1 +c
2 —§+1

Ph: O95S5S5108888, 09555208888

2(2n+1)

y=x.sinlx+ J1_42 +c

113. (C) BC =2i-j+k and BA=3i-j+2k

Area of DABC = % |B—C X ﬁ|

1
Area of DABC = 5

|
W N ~o
|
p—
N = 59

Area of DABC =

> [Hi-i+&]

1
Area of DABC = 2 (=1 + (=17 +1? =§
x> -7x+6
114. (B) f(9 = x> -2x*-5x+6

(x+3)(x—2)(x—-1)
S = = 3)et 2)(x =)

(x+8)(x-2) 2
W= g ke =T D=3

=3 x+2)@x +1) - (x+3)(x - 2)(2x - 1)

S (x—3P(x+2
L (P =x-6)2x+1)—(x* +x-6)(2x 1)
F= (x— 3P (x + 2
L A +2x7-12
F0 = 3P+ 2P
—2x%-12

F0 = Zapcr 2P

o 2-12 14 -7
S =2PEF “ax9 " 18

2 7
Now, f(1) + f'(1) = 5~ {g

18
12-7 5
SFW )= g =15
115. (B) A.T.Q,
a+(p-1)d= é ...(i)
1
a+(g-1)d= ; ...(id)
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from eq(i) and eq(ii) [=4[1-0]=
. 117. (B) (1 — secA + tanA)?
1
a= —andd= — = 1+ sec?A + tan?A — 2secA — 2secA.tanA
pgq prq + 2tanA
Now, T, =a+ (pg-1)d = sec?A + 1+ tan®A — 2secA — 2secA.tanA
+ 2tanA

=>T = L + P9~ 1 N 2 2
rq sec’A + sec?A — 2secA — 2secA.tanA +
prgq pgq 2tanA

T = 1+ pg-1 _ ) = 2 sec’A - 2secA — 2secA.tanA + 2tanA

rq pq = 2 secA(secA —1) — 2 tanA(secA -1)
= (secA —1)(2 secA — 2tanA)
116. (D) 1= [ |cosx|dx = 2(secA — 1)(secA - tanA)
o 118. (B)
n 119. (D) Plane 3x-4y + z= 13
I=2]| |cosx|dx
'[0 | | from option (D) (5, 2, 6)
/2 3x5-4%x2 + 6 =13
I= 2><2'|‘ cosx dx
0 =15-8+6=13
1= 4[sinx]” = 13=13
© Hence option (D) is'correct:
120. (D)

.m .
I=4|sin—-sin0
{ 2 }

-
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NDA (MATHS) MOCK TEST - 196 (Answer Key)
1. (© 21. (B) 41. (D) 61. (D) 81. (B) 101. (B)
2. (B 22. (D) 42. (B) 62. (B) 82. (B) 102. (B)
3. (© 23. (B) 43. (Q) 63. (C) 83. (D) 103. (C)
4. (©) 24. (B) 44. (A) 64. (A) 84. (C) 104. (B)
5. (C) 25. (A) 45. (B) 65. (C) 85. (C) 105. (B)
6. (A 26. (B) 46. (B) 66. (B) 86. (B) 106. (C)
7. (B) 27. (A) 47. (B) 67. (C) 87. (A) 107. (C)
8. (A) 28. (A) 48. (B) 68. (B) 88. (C) 108. (B)
9. (B) 29. (0 49. (C) 69. (A) 89. (A) 109. (B)
10. (B) 30. (B) 50. (A) 70. (C) 90. (C) 110. (A)
11. (A 31. () 51. (C) 71. (B) 91. (D) 111. (B)
12. (A) 32. (Q) 52. (D) 72. (C) 92. (C) 112. (C)
13. (A 33. (B) 53. (C) 73. (D) 93. (A) 113. (C)
14. (A) 34. (B) 54. (C) 74. (C) 94. (C) 114. (B)
15. (A) 35. (D) 55. (D) 75. (A) 95. (A) 115. (B)
16. (A) 36. (B) 56. (D) 76. (C) 96. (B) 116. (D)
17. (A) 37. (D) 57. (C) 77. (B) 97.7 (C) 117. (B)
18. (A) 38. (C) 58. (A) 78. (A) 98. (D) 118. (B)
19. (A) 39. (Q) 59. (B) 79. _(C) 99. (B) 119. (D)
20. (B) 40. (B) 60. (A) 80. (A) 100. (A) 120. (D)
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