£D
KD Campus Pvt. Ltd

1997, OUTRAM LINE, KINGSWAY CAMP, DELHI - 110009

NDA MATHS MOCK TEST - 190 (SOLUTION)

1.

(€)

(C)

(€)

(B)

(1+ )1 + »°

= [*C, +*C,(x¥)' +*C,(x?)* + *C,(x?)® + *C,

(2)*] [°C, + °C x + °C % + °C x° + °C, x* +
°Cx° + °C x|

Coefficient of x* = *“C .°C,+*C,.°C,+ *C,.°C,

6! 6! 4l
RV TE TR TP TRISTL TR

= 1x15 + 4x15 + 6x1 = 81

° ( To.. T j i
sm—+lcosf i| cos— —isin—
16 16

8 = 8
— — - cos£+isin£
sm lcos 16 16

8 m )
8 nTo.. m ..
= = cos — —isin—
i (00316 151n16) ( 16 16}
8 8
—is[cos£+isin£j T
(=9) 6 6 cosl6+lsm16

Apply Demoivre's theorem

=

A
cos = —isin—
2 2

2 0-i
T .. T = -
cos — +1isin— O+1
2 2
"TEARS"
Total words starting with A = 41 = 24
Total words starting with E =4! = 24
Total words starting with R = 4! = 24
Total words starting with S = 4! = 24

Total words starting with TA = 3! =6
The required numbers =24 x 4 + 6
=96+ 6 =102

Distance between foci =./(3 + 5)* + (4 — 4)*

4
= 2ae=8 =>2a><§=8:>a=3

Now, b? = a?(e® -1)

16 7
=>b2=9(?—1)=>b2=9x§=>b2=7

3-5 4+4
and coordinate of centre = T’ 5
= (_1? 4)
Equation of hyperbola
(1 -4 _,
9 7
Ph-:

5. (A)

7. (0

09S55108888, 09555208888

Possibilities of getting sum of the dice is
divisible by 3{(1, 2), (1, 5), (2, 1), (2, 4),
(3, 3), (3, 6), (4, 2), (4, 5), (5, 1), (5, 4),
(6, 3), (6, 6)} = 12

Possibilities of getting sum of the dice is
divisible by 4{(1, 3),(2, 2), (2, 6), (3,1), (3, 5),
4, 4), (5, 3), (6, 2), (6,6)=9

9
The required difference = 36" 36
3 _1
36 12
lim 082X -1 H ;
0 sin2x [ i

By L-Hospital's Rule

o lim22Sn2x _ lim(~tan2x) = o

x>0 2c0s2x X0
/2
_[O log/| tan x + cot x | dx

sinx cosx

- '[:/2 log dx

cosx sinx

sin® x + cos? x

= [0 dx

sin x.cos x

n/2 1
= [Plog—1—
SN X.COoS X

" logsinx dx— "1 dx
= —.[0 ogsin x _-I.O 0g CoS X
/2 . /2 .
= —J.O logsinx dx—J.O logsinx dx [by PropIV]

2" 1ogsinx dx
= - J.O ogsinx
-
= —2(?105;2) = plog2

n/2 . -7
[ J.O logsinxdx = ?log 2}

5 cos?q + 7sin?%q = 6

= 5 cos?q + 7(1- cos?q) =
= 5cos?q+7-7cos’ =6
= 1 = 2cos?q

i T
2q = 2 = + =
= cos?*q = cos ) =q=2np )
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9.

10.
11.

12.

13.

(A) Differential equation

d

(1+ xz)ay+ 2xy = 3x
N dy N 2x  3x

ax 1+ T 1R
Compare with general equation

. 2x . 3x
1+ Q7 15
2x

LF. = ejpdx= efﬁdx — QB 1 4 42

Solution of differential equation

= yxLF. =[QxLFdx+c

3
= y(1+ 2 =I1+);2 X (1+x°)dx + ¢

= y(1+ ) =I3x dx+c

2

Sytyl= +c

=2y+2yx*=3x+c
=2yx*-3x*+2y=c
(C) The required no. =2*-2=16-2 = 14
(D) Asympotes of the given hyperbola
b

=t—x
y a

b
angle between asymptotes = 2tan™ [Ej

(A)-lim L+L+....+ 1
n>=11.2 2.3 nn+1)

= lim| —— | = 1
e 1 AR
n(1+n) n

L

~ 140
(B) Let y = cos™(sinx) + tan™'(cotx)

= cos e 2|t an( 2]

...
Y=o=*m 57X

Ph: O9555108888, 09555208888

y=p-2x

On differentiating both sides w.r.t. 'x'
dy

de 2

vVsin x

X +\/COS)C

/2
14, (A) 1= ], =

Prop.IV _[:f(x)dx = .[:f(a— x)dx

sin(g - xj
I=EmA =
Jeosx g

I= J-n/2
o \Jcos x ++/sinx

from eq(i) and eq(ii)

n/2 A/Sin x ++/cos x -

-

2l = 0 \/sinx +\/cosx
o1 = [“dax
2I = [x[”
2= 50 =1=
2 4

15. (B) We know that
lim[f ()" = e

X—oo

lim g(x)[f (x)-1]

9x+1

{x2+6x+57x2+3xf4}

= " x2-3x+4 - eiifix[:cz—s;cw}
x2(9+l)
lim——a 940
= e (1_?’?) N e(l—O+Oj= &
+ i+£+10+
16, (O) 1+ 4o+t
_n(n+1) __nin+])
n 2nl n 2nn-1)!
n+1l n-1+2
= T2 on-1)1 = 2m-1)
n-1 2
=T = on -1 2m -1
1 1
=T

nTom-2)l T (n-1)




LD

KD Campus Pvt. Ltd
1997, OUTRAM LINE, KINGSWAY CAMP, DELHI - 110009

—

Now, S = > T,

1 1
=2 2n-2) " (n-1)! tl[COt(E_EH
Yy = cot 2 2

1 1 1

=5 221" 2 yomoX
2 2
= % e+e= %e On differentiating both sides w.r.t.'x"'
cos24° + cos65° + cosl15° + cos204° + dy = -1
cos240° dx 2
= c0s24° + cosb65° + cos(180° — 65°) + 2 2 2 2 _
cos(180° + 24°) + cos(270° — 30°) 22. () JXP 4yt Y- =
= c0824°+ cos65° — cosb65° — cos24° — On differentiating both sides w.r.t 'x'
sin30°
1 ( dyj 1
= — | 2x+2y— | t ——
= — sin30° = —% 2{x* +y* de)  2\y* - x*
Let z = (5 — 69)? (Zy@—%c) =0
= z=25+ 36i - 60i dx
= 2z=25-36-60i y dy
- ; —
=z=-11-60i \/x +y? \/x +y? dx 2—x2
Coniueate of 2 = -1 y 11-60i
onjugate o 2= 197 760i “11- 60 day
. . dx y’ —x2

R —(11-60i) - —(11-601)

121-3600i" 121+ 3600 dy 1 1

. =Y
—(11+ 60i) dx \/x +y° \/y —x?

3721
C(n, r+ 1) +2C(n, n + C(n, r— 1) 1 1
n n n =X 2 2 * 2 2
="C.q #¥2."C +1C | JuP -3 P4y
=M +"C +"C +"C

r-1

We know that dy \/yQ—x2 +\/x2+y2

=G G IC iya 2 2 2 2

:>n+1cr+l+yll+1cr \/.X +y \/y - X

="2C_, =Cn+2,r+l) \/x2+y2—\/y2—x2

0 a b =X \/yz_xz\/xz_l_yz

a 0 ¢

= [0 — a(-bc) + b(ac — 0)]?

b o o 07T bacOl :ﬂ_f[mgz-w-xz]
2 2 2 _ .2

= [abc + abc? = [2abc]? = 4a?b*A dx Y \/x ty +\/y x

Yy = cot’!(cosecx — cotx)

ﬂ=£[dx2+y2—\/y2—x N e ]

1 CcoS X = dx Yy \Fig iy = \/x I e
y=cot| = -
sinx sinx
l-cosx dy x{(x +y?)+ (Y2 - x0) -2 + Yt Yt - x }
= cot” - (Y- 7+ x)
y = cot ( sinx j Tdx y

dy £[2y2_2 y4_x4]

2sin2g = ix Y o2
y = cot? 25inE cosE d 1
5 5 :Ey=g|:y2_ ly4_x4J

Ph: O9555108S88S8, 09555208888
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23. (A) Differential equation We know that
dy 2 la+bl<lal+|b]
——+ eV +xey=0
ax (-2} |o-2.[2
y Now, |z| = 2 < i
= —— =— "' — ey
dx 2
@ = lzl<1+ = lzlP< |zl +2
= — e*.e¥ — ey
dx = |z|?-|z| -2 < O
dy =[lz|-2][lz]+1] <0
ax - eer ) = -1<|z] <2
= eV dy=— (e +x)dx Hence maximum value of |z| =2
On integrating 2 3
53 28. (B) In the expansion of (T—;J
S-—ev=—|€+|-¢c
3 9-(r-1) r-1
T =T °C (XQJ (_3j
3 = = _— J—
ﬁe—y=ex+% +e r (r-1) +1 r-1{ 4 X
24. (B) Ellipse 4:¢ + 9y? — 18y — 16 = 0 oo (l)w’ 3y
=24 +9(y*-2y+1-1)-16=0 r 14
=4 =9(y-12-9-16=0 Now, 21 - 3r=3
=4x*=9(y-1)2=25 = 3r=18=r=6
x? (y-1y \/ 2 2
Y= _ 4x° +3-1/9x° +2
= + =1 lim
25/4 25/9 29. (¢ 4m (@x+5)
25 25

a2— _’b2= —
4 9 x{\/4+32—\/9+22}
lim x x
b2 25/9 = - 5
- 1-= = 1- e
Now, e 1 B € 25/4 x(2+x)

Se- 122 e=£ Ja+0-J9+0 2-3 -1
9 3 = = D)
2+0 2
) 8! -1 1
©(©) Nowof -8 I Lx+l_m
25. (C) No:.of permutations 5121 0080 30. (B) tan —2+tan1x+2_ 2
1 1 1
+ + ) x—-1 x+1
26. (D) log,e log,e* log,e’ L o x—2 x+2 T
= tan x-1_x+1 4
L + L + L + - 2 +2
= log,e 2log,e 4log,e x x
(x=(x+2)+ (x+1)(x—-2) o
1 11 ! Z x-2)x+2)-(x-1)x+1) " BBG
= 10g26 |:1+§+Z+.... :|:>10g62 —T
-3 X —x+2x-2+x"+x-2x-2
- (¢ =4)= (" -1)
1 2
= 1/2 log 2= 2 log 2 = log 4 - 2x 3—4 -1
27. (C) Given that S ox_4=_3
2
Z_—=]_ = 2=l =iL
z =22¢=1=x 5 =X 2

Ph: O9555108S88S8, 09555208888 4 |
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31. (C) The required distance = 2 - 2cos’x + /3 cosx+ 1= 0
6><(—1)—3><2—2><3+11| = 2cos?x—,/3cosx-3=0
= 2 2 2
\/6 X (=3)" +(-2) | = (cosx—./3)(2cosx +,/3) =0
—6-6- 6+11‘ ‘ ‘ = 2cosx = —.[3, cosx # /3
" | J36+9+4
3 Sn
a 5 . :>cosx=—? = COSX = COS ™~
32. (O) [1x-3ldx=]|x-3|dx+ [ |x-3|dx
—omp +2%
= [ ~(c-3)dx+ [ (x-3)dx = Xx=2np 270
5 . 36. (B) 3*+3vy=3*"y
2 2 . . L. . L
. [_ (%_ 3xﬂ . K%_ 3xﬂ On differentiating both sides w.r.t.'x
0 3 d d
310g3 + 3ylog3—y = 3**4log3 1+Ey
9 9 dx
= - (5—9j+0+(8—12) (——9)
~ax+ 3y _geuy g
9 Yx dx
= —(5— 9) -4
dy
_ RxtY) L = Qx+ty _ QX
— 9+18-4=5 = 37=37) g =33
X y_ Xy _ 2390 _3%(3¥ _1
33. (A)Lmess+4—1and2+3—1 dy 3321 dy -3°(3-1)
_ = dx  8Y(1-39) " dx  3Y(3°-1)
intersection point = (-6, 12)
equation of straight line which is parallel
to the line 3x-5y+6 =0 s@E © C
3x-3Sy=c h
It passes through the point (-6,/12) Q 0 B
=3 x (6)=5x12=c N
==18-60=c=c=-78 36m
The required equation P 0N A
3x~Sy=-78=3x-5y+78=0
34. (C) y = cos(lnx) ...(1) Let BC = h
On differentiating both sides w.r.t 'x and ~/BOC = ZBOA = 0
dy _ . 1 InA PQA :-
= i sin(lnx). "
tang = 2 ()
d anq = —— {1
= xay = — sin(lnx) PA
Again, differentiating In A BQC:-
BC
d’y d 1 ==
x. dxg +ay. = - cos(lnx). — x tang = OB
d’y dy , _h ..
x> dx? + xa = -y [from eq(i)] = tanqg = ﬂ ...(i)
from eq(i) and eq(ii)
X2 Y + xﬂ+ y=0
dxc® T dx 6_h _ 36
35. (B) Equation PA PA

2sin?x +./3cosx+1=0
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38.

39.

(B)

Hyperbola 16x? - 9y* - 32x+ 36y—-56=0
= 16x*-32x-9y*>+ 36y-56 =0
=16 (x-1)2-16-9(y-2)*+36-56=0
=16 (x-1)2-9(y-2)?=36

(x-1°  (y-2f
= - =1
% 4
3

2 — = = =
a 4=>a 2

Vertices (X, Y) =

3
X=ia=>x—1=i§

= 1—é d 1——§
X 2an X 2
- DN |
x 2an X = 5
Y=0=y-2=0=>y=2

5 1
Hence vertices are | =»2 |and _5,2 .

2
Vi+41+x* -2
x4

ﬁhm [1_{_ 1+x _\/— \j1+ 1+)C +\/—
=0 \/1+W+J‘
lim 1441+ x* -2
=
o x4(\/1+\/1+x4 +\/§)
li I+x" -1 Vi+x* +1
= 11m X
g x4(\/1+\/1+x4+\/§) Ji+x* +1
N llm 1+x4—1
0 x4(\/1+\/1+x4 +\/§)(x/1+x4 +1)
4
= 111’1’1 d

x—0

(T 2 (e 1)

1
(\/1+M+«/§)(M+l)

1

42

__ 1
= (\/§+\/§)X2 = o2x2
I:|cos x[* de= '[(j/zcos3 x dx— _[;ZCOSS X dx

Ph-:

41.

42.

43.

44,

(B)

09S55108888, 09555208888

7 ( cos3x + 3cos x _ w(cosSx+3cosx)
:>j0 — dx f% — s Jdx

+3sinx

|
N
1
/ﬁ
(l)
@
B
w
a
+
w
w
@
5
/ﬁ
U)
@
T
+
w
w
@
’.3
;/
|

%K}f)o@ue(;wi}

Equation ¥*+ 2x+2 =0
=x+1)2?+1=0
=(x+1)-@*=0
=>x+1-i)(x+1+i)=0
=x=i-1,-1-1i

a —l—landb =-1-i

Now, a'” + b'”

= (a?)® + (b?)%.b

=[P (- )+ [T=97 (-1 )
= (-29° (i— 1) + (20° (-1=19)

= 256/(i- 1) + 256 (-1 -

= 2561 - 256 — 256 — 256i= - 512
Curves ¢;x* + b,y>=land a, x>+ b,y* = 1
Intersect Orthogonally, then

AM = atb 9+4 _ 13
) 2 2 2
GM= Jab = J9x4 =3%x2=6
Now, AM _ 13
"' GM  2x6
AM:GM=13:12
a-2 b+1 _c—-4 -
3 -1 2
a=31+2,b=-1-1,c=21+4
(2,_1’4)
P
A(a, b, ¢
=(a+2,E,c+4) (377» 2_&_1,)\‘+4)
2 2 2 2 2

P on the plane 3x-y+2z+6=0
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:>3(i+2
2

)—(Z&—1j+2(l+4y+6=o
2

92 A
= t6+ S 41+ 2,+8+6=0

=71+21=0=1=-3
then, a=31+2=-9+2=-7
=-1-1=3-1=2
c=21+4=2x(-3)+4=-2
The required equation

x+7 y-2  z+2

45. (C) [axb bxc cxa]=1[a b ¢
= (axB).[(bxc)x(¢xa)] =1[a B <
= (axB) [{(pxc)afe-{(pxc)c}a] -
1[a b ¢

[ (@xB)xc= @b - (ab)<]

= (axb)[[a b cle-0]=1[a b c]
—[a b c|(axb)e]=1[ab ¢f
=[a b c|la b ¢]=<1[a b.cf
= 1=1

i " Sl (11+,3J% i
- L dx

: w1 L)’

= e dx = ?dt
2
—IJ*dt -1 {5“
=577 = —x e
37.7% _
£ 3 §2+1

1
—1><t5_|_C 1 1 1 %
= 5 X7 > —t3tec=>-|1+—| tcC
3 1 t xs

47. (A) Let PQ = hm,

then CP= hm [.. £ PCQ =45°]
Q

h

15°
A B

In DBPQ:-
PQ_ 1 _
B

30°A 45°
C<« h>P

P~ J3 T BC+h

tan30° =
= BC = h(V3-1)
In DAPQ:-

anise - PO, B-1__h
anio> = AP~ J3+1  AC+h

\/§+1
=AC+ h-= NCI h

= AC+ h=(2+V3)h=AC = h(\3+1)

BC h{3-1)

Now, 36 ~ hiW3 +1)

Hence, BC : AC = (\/g—l):(\/§+1)

x-2 _ y+1 _ z-2 -

2 -3 4
P21 +2,-31-1,41+2)
lies on the plane x+ 2y -5z + 16 =0
then, 21+2+2 (-31-1)-541+2)+16=0
=21+2-61-2-201-10+16=0

48. ()

=-241+6=0=>1 =

N

1 1 1
i =|2X=+2,-3x=-1,4x—+2
Point P ( 4 4 4 )

_ (E,__?,g,j
2 4
15
=|=,—,-3
Let Q (2 4 j

The required distance

= \/(g—é)z +(—%—%T +(3+3)

=J4+9+36=7

3
Ph: O9555108S88S8, 09555208888 7 |
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49.

50.

S1.

52.

53.

55.

(B)

(A)

©)

(B)

(B)

(B)

Equation of the sphere

(3P + (Y= 2P+ (z- 4F = 42

=>xX+9+6x+ty?+4-4y+22+16-82=16

=>xX¥+yP+ 22 +6x-4y-8z+13=0

n(S)=6x6=36

E ={6, 4), (4, 6), (5, 5)} ; n(E) =3
3 1

The required Probability = 36 =

2b°

=6=1=3a .. (i)

1
and 2b = —(2ae) =2b = ac

2
On squaring
=4p? = g*e?

3a
=4 x3a=a (1"'?) [from eq(i)]

=>12a=ad*+3a=>a*>=9a=>a=9

from eq(i)
b?=3x%x9=27

tricity e = 1+b—2 = 1+£
eccentricity e Z= ¢ 31

28—,/ 32e_«/§

a+d, at+ 4dand a+ 8dare in G.P,
then (a + 4d)? = (a + d)(a + 8d)
= a’+ 16d*>+ 8ad = a® + ad + 8ad + 8d>

:8d2=ad:>g=8

d
) +4d
Now, common ratio =
+d
Lig
_ d _8+4 12 _4
- g+1 ~ 8+1 9 3
d
x2 y2
+ 2 = —_— =— =
16 + Ty = 112> — + 1o = 1
here a®>=7, b*> = 16
N = /1 i 1—7
ow, e = 7 =e 16
/9.3
"\ 4
The equation of the given circle 2x2 + 2y?

~7x-9y-13=0 ()

Ph: O9555108888, 09555208888

56.

57.

58.

59.

(A)

(A

Raid

The length of tangent drawn from point
(3,-4)

7 9 13
=\/(3)2 +(-4 = 2(8) =5 (4~ = /26 unit
Let us consider PT, and PT, be the length
of the tangents from P(f, g) to the circles
¥+ y=6and ¥+ y*?+3x+3y=0
respecively, then

PT =f?+g’-6 and PT,=/f>+g’ +3f +3g
Now, according to question (PT)) = 2(PT,)
= (PT)? = 4(PT)?

=f2+g -6=4[f?+g*+3f+ 3¢

= 3f2+3g2+ 12f+ 12g+6=0
=>f2+g2+4f+4g+2=0
Let us consider (PT)) and (PT,) are the
lengths of the tangents drawn from point
(1,2) tothecircles ¥+ y? + x+y—-4=0
and 3x* + 3y* - x— y— A = O respectively,
then

PT, = JIP +(QF +1+244=2

PT, = \/(1)2+(2)2—§—§—%=\/4_§

CL) 4 0 o
Now, (PTQ]_323( ) = 4(PT)

On squaring both sides
= 9(PT))* = 16(PT,)?
A 21

=9 x(2)?=16 (4—§j:>x=7

The equation of the circle passing
through (0, 0), (1, O) and (O, 1) is
X+yr-x-y=0

If it passes through the point (¢, f), then
t+e-t-t=0
=2£-2t=0=2Ht-1)=0

=>t=1

Equation of circle ¥* + y? + 4x—4y+4=0
Let us consider the eqution of line which
has equal intercept on coordinate axes x
ty=a

If equation (ii) is the tangent of circle (i)
then perpendicular drawn from centre
to this will be radius

centre (-2, + 2)

-2+2-a

RN

a
:\/§=2:>a=2\/§

-J-2rer-4

Hence the equation x +y = 2.2
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60.

61.

62.

63.

(A) The equation of a chord joining points

(A)

A)

having eccentric angle a and b is given
as

Ecos (OL—-FB) + gsin (O(—H'))) =cos (OC_—BJ
a 2 b 2 2

If it passes the focus (ae, 0), then

(3ol ")
ecos T = COs T

_ sina+sinf
sin(o+p)

2 2

The ellipse equation e + yT =1

Straight line equation y = 4x + ¢
We know that line y = mx + ¢ touches

2 2

the curve ?+Zb/_2= 1

If @=a’m?+ b?, so

Here a’=4,b*=1, m=4

\ @ =4(4)?+1

=2 =65 =c= +/65

Hence there are two values of c.

2 2

The ellipse equation — + LA 1

6 2
x2 y2
= Tmn T ae=1
Wer  (2)
Let g be the eccentric angle of the point
P, then the coordinate of the point

P(./6 cosq, /2 sing)
The centre of the ellipse is at the origin
It is given that OP = 2

N \/(\/gcos 0) +(v2sin6)’ = 2

= 6 cos?q + 2 sin?q = 4

= 3 cos?q + sin?q = 2

= 3(1 - sin?qg) + sin%q = 2

= 2sin?g=1
1

zsinq=iT$q=

T
+ —
2 4

2 2

y

(B) The ellipse equation Z +==1

b2

Ph: O9555108888, 09555208888

64.

65.

66.

©)

The equation of the normal at(x,, y,) to

) . a’x b’y
ellipse is -
X Y

=a2_b2
2

Here x, = ae and y, =g

So, the equation of the normal at positive
end of the latus rectum is

a’x b’y
ae b*/a

a’ - b?

= %—ay=a2—a2(1—e2)
=x-ey-ea=0
Asymptotes of the given hyperbola are

b
Therefore angle between them = 2 tan™ (Ej

Let p(x, y) be any point on the conic, then
SP = e.PM

—y+1
= JG1Pry+1f = ﬁ(%]
On solving

=2xy-4x+4y+1=0
For given ellipse a®> = 16

f-5 = -5

ici =, J1-— 1-—

So, eccentricity e e = T
V16 - b

4
So the foci. of the ellipse are (ae, O) i.e.

(J_r 16 - b? ,0)
12
Now, for the hyperbola a? = R
9 2
3]

- b’ 81 5
The eccentricity e =\/1 +— =\/1 t—=—
a

b =

The foci of hyperbola (+ ae, 0)
i.e. (£3,0)
Since the foci of ellipse and hyperbola

coincide so \16-p>* =3 = b*=7
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67.

J- dx
68.(4) Vsin® x.cos x =

69.

70.

1
71. (B) J.mdti

(C) Since the difference of the focal distances

of any point on a hyperbola is constant
equal to its transverse axis, therefore the
locus of P is a hyperbola.

j sec? x
Jtan® x
Put tanx = t = sec?x.dx = dt
[‘7%)

= jf '[t 2 dt=-——— 3
5 1)

1
S ot -2

+c
tan x

_[ COoS X + xsin x
Xx(x + cos x)

X+ xsinx
dx

J- (x+cosx)—
X(x + cos x)

1 (1-sinx)
:I{x (x+cosx)}dx

(1-sinx)
—dx— | —dx
= J. J.(x+cosx)
= logx -

X
= log(—) +c
X + cos X

log(x + cosx) + ¢

J- (cos® x +cos® x)
) (sin” x + sin” x)

cos x(cos® x + cos* x)
[ dx
(sin” x +sin” x)

cos x(1 - sin” x)+(1 sin® x)?
= |
(sin® x + sin* x)

Put sinx = t = cosx dx = dt

j[(l—t2)+(1—t2)2]

dt
(t* +t%)

dt

(t* +t2)+2(t* +1)- 6t
3'[ 2,2
to(t" +1)
2
t

:j[ IJdt:t—

= sinx - 2(s1nx)* - 6 tan™(sinx) + ¢
n-1

x
I x"(x"+1)

Ph-:

—6tan’'t+c

72.

73.

74.

75.

76.

7.

78.

(B)

(D

~—

(A)

09S55108888, 09555208888

Putx*=t=>nx*1'dx=dt

1
= x"ldx= —.dt
n

1, 1 11 1
3It(t+1) th(t+1)dt:>ﬁf{2_(t+1)}dx

1
= Z[logt— log(t+ 1)] + ¢

1 x"

— 4+ -

E+1) T

If vertices of a parallelogram are z, z,
z,, z,, then as diagonals bisect each other

—.1
= - -log

z, +z Z,+2

12 $ = 22 L >z tz,=2, +z
(1+0)"=A+Bo
= (-0?)"=A+Bo (v1+o+ao®=0)

=>-0"=A+Bo
=>-&*=A+Bo (v
—1+o=A+Bo=A=1B=1
|z| = |o|.and arg z=n—-arg o
Let @=re® then z = rel*-9

= z=re.e

o =1)

= (re®)(cosn + i sinm) = x (1) = —
Probability of hitting the target = 1 -
probability of no one hitting the target

-

Total Balls = 18

4
: s G, 1
Required probability = 15 C.” 204
n(S) = °C,= 105
n(E) =°C,+7C,= 10+ 21 =31
Now. P(E nE) 31
oW PIE) = 8)~ 105

tanx + secx = 2cosx

sin x 1
—_— +

= 2cosx
CcoSs X CcoS X

=sinx+1 =2 cos’x= 2 sin’x+ sinx-1=0

1
0=sinx=—,-1

= (2 sinx-1)(sinx +1) = 5

S5n

_ T or
=x= o

s 0,2
2 E[, Tc]

3n
But for x = 5 given eq. is not defined,

. Only 2 solutions.
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1-sin2
79. (B) sec2x — tan2x = ok

1—0052(E—x)
. \4 )

- p
sinQ(— - x)
4

2sin? (n - x)
4 oL
= p p = tan (4 - x)
2 sin(4 - x) cos ( - x)

cos2x

80. (C) Sin{(mlo +0323)7T-§} = sin{(m+w2)n—%}

L Sn 1
=sin) T = sin 177 =E

81. (B) Parabola 9y? - 16x- 12y-12=0

L X 16 4
Y~-3Y79g*"3
é(y_zf_ﬁ LA 4

3 9*"3 "9

g
Y=3)"9** 9

(_22 16
= |y 3 )5k

Axis of parabola

2
LZ2-0>3y=2

3
82. (B) The parabola equation y? = 4ax ...(1)
dy _ dy 2a
= 2y. dx 4a = D ’
At point P(x,, y,)
the length of sub-tangent = dli/l
),
_ v Y
2a  2a
Y

d
Length of subnormal = y,. (ay)

Ph: O9555108888, 09555208888

83.

84.

85.

86.

(A)

2
y
Now it is clear that subtangent (ZJ,

ordinate (y,) and subnormal (2q) are in
G.P. Series.
The equation of tangent at point

(at?,2at,) and (at§,2atl) to the parabola
y*> = 4ax are

ty=x+ at ...(i)
and t,y = x+ at] ...(ii)

These lines are perpendicular if

11
mm,=-1= —.—=-1=t.t,=-1

tl tQ
dy
Curve2y=3-x* = 2.E=—2x
d
> g
At point (1, 1 L 1
point (1, 1), -
1
Slope of normal=—m= 1

equation of normal at point (1, 1)
y-1=1(x-1)

=x-y=0

Curve y?> = x ...(1)
dy _ 1

dx 2y

Slope = tan45° = 1

dy

2y.a= 1=

2
Put the value of y in eq.(i)

1
4

1
Now, 5= 1=

X =

11
The required point = (Z’EJ

dx
Curve x = a(q — sinq) = @ a(l+ cosq)

y_
qo - @sing

y=a(l —cosq) =
L . an
Atq= 5 Point (?,aj

Now Y _/d0  sind
OWoldx T dx/d®” 1+cos




LD

KD Campus Pvt. Ltd
1997, OUTRAM LINE, KINGSWAY CAMP, DELHI - 110009

87.

88.

89.

90.

. T

sin—
@(at6:2j= 2 _ 1 =1
dx 1+cosg 1+0

dy g
Length of normal = y, [1+| 7~ 2]
at®=—
2

=aJ1+1= a2

1 2 4 3

3 4|T2X=15 ¢
4 371 2

=2X=19 6|7|-3 4
3 1

=2X=15 _j0

3/2 1/2
=X= {5/2 —5}

y=x

taking log both sides

= logy = x.logx

On differentiating both sides w.r.t.'x'

= L d—= xxl+ (logx).1
Y dx X )

LA
dx—y( 0gx)

= 4y = x(1+ logx)
dx
6cos?g = 2cos2q-3=0
= 6c0s’q — 2(2cos?q-1)-3=0
= 6cos?q—4 cos?q-1=0

2
= 2cos’q = 1= cos’q {%) =q=45°

Now, sec?3q = sec?135°= sec?(90 + 45)
= (- cosec 45)>= (/2 )2 = 2

asin2x—bcos x T
TE—7 x>§
——x
2
b1
4, x=—=
D) f(x = 2 is
2bcosx’ x<£
E—x 2
2

continuous function, then

Ph: O9555108888, 09555208888

91.

92.

—

mrw= e (Z)

Now, =% fl9=f (g)

2

lirrnl 2bcos x

XA)E TE

2
by L-Hospital Rule

lirrnl —-2bsin x B

xaa -1

T
2bsm2

=2b=4 =>b=2

m

and XEE} f=f (Ej

- Eirﬁl asin2x—bcos x =f(n)

2

Y
—=Xx

by L-Hospital's Rule

lim 2acos x + bsin x
n =

)C*)E _ 1

2acosm+bsinm
-1 -

—2a+0
-1
Hence=a-b=2-2=0
Given that vertices are (-1, 2), (-2,-5) and
(6, a)

=

=4 = a=2

AT.O,
-1 2 1
Area = 2 -2 =51
6 a 1

=4 =% [F1(-5- @) -2(-2 - 6)+1(-2a+ 30)]

=8=[5+a+ 16-2a+ 30]
=8=-a+51 =a=43

) (A+B) : (B+C) . (C+A)
Sin .S1n Sin|——-
2 2 2

= (ISO—C . (180—A) . (ISO—B)
sin .sin .sin
2 2 2

C A B

= COS .COS - .COS
2 2 2
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C A B

1
5 x2cos 5 .COS 5 .COS 5

N |+~

o[ 5o 52

[. (C+A C—A) ,(C+A
sin + 5 + sin

2 2
:>1'B+l inC + sinA
4 Sin 4[sm sinA]

1
= 2 [sinA + sinB + sinC]

93. (A) A is the transpose of B.

94. (C).The required no. of terms = "**C,

_(n+2)! | (a+2)(n+1)n!
- 2lnl T 2xn!
n+1)n+2)
2
95. (B) Let _(1—21')2
- (B) Letz= |55
144824
4+i*+4i
L 1-4-4i
2T 41+ 4
_,,_ 3-4
27 314
_-18+47) _
3+4i

Conjugate of z=z= -1

(A) Function is one-one but onto.

© 21511
21251
211210 (51),, = (110011),
216 |0
213 |1
211 |1
0
C
©) 0
_IC
A B
1,-3 _7| —
(1,-3) 2.=7| 3.-4)
|
P
mid-point of line joining
: 1+3 -3-4 5 =7
the points = 5 9o =%
Slope of line AB (m) = =2~ =
ope of line (m) = 3.1 2
. -1
Slope of line PQ (m,) = - - 2
2
Equation of line PQ
+ 7 2 2
y 2_ (x_ )
=4x-2y=11
(©) =4y
(4, 4)
y*=4x

2

x
Yy =>y=2Jx andyQ:y=Z

4
The required Area = IO (y1 - y2) dx

Ph: O9555108888, 09555208888
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100. (A)

101. (C)

102. (B)

0

]
1
| &
o
Slw
I
|+_a
=
w
1
w
~
I

= —— sqg. unit

Given that x> + y? = 8

Let A = x2y?

=A=x(8-x%

=>A=8x-x

= %= 16x—4x°
dx

d*A
= i 16 — 12x2

for maxima and minima

a_,
dx

= 16x-4x*=0
=4x4-x*)=0
=x=0,2,-2

(dzA]
=16-2 x 0 = 16 (minima
dx* ) . ( )

(dQAJ
= 16— 12x22 == 32 (maxima
dx2 atx=2 ( ]

(dZAj
=16-12 (- 2)*>= - 32 (maxima
) ~2) ( )

Function minimum at x=0, y =2 V2
Minimum value of x*y? = 0

We know that
o e —-e” et +e”
sindx = ——>— and cosix =5
... et+e™ e -e”
Now, cosix— isinix = —1X ;
2 —2i
L e“+e +ef—e”
= cosix — isinix = 5 =e*
Word "STATEMENT"
9! 9l
The total no. of arrangement = 321" 12
No. of arrangement when T's come
7! 7!
together = n- 2

Ph: O9555108888, 09555208888

103. (C)

104. (C)

No. of arrangement when T's don't come

h 9! 71 6 % 71 7! 11x7!
=—_— = X —— =
together 12" 2 =5 9
Yy = cosec(cot™'x) ...()
On differentiating both sides w.r.t. 'x"'
= dy = — cosec(cot™'x). cot(cot'x) -1
dx ' 14 x?
= y = cosec(cot™x)
dx 1+ x?
dy yx .
= = =—-
dx 1122 [from eq (i)]
= (1 + x¥)dy = yx dx
Let D = (x,, y,)
B (4, 5)
O
A D C
(_3’ O) (xn yl) (_]-a 2)
Slope of line AC(m,) = ——> = 1
ope of line (m,) = 113"
Slope of line BD (m,) = Yy =5
¥ ox -4
Now, m x m,=-1
Y-S
=1 X, -4 =-1
=>x ty =9 ...(1)

Equation of line (AC)
27043
>y-2=x+1

=>x-y=-3

Point D(x, y,) lies on the line AC

y- (x+ 1)

x -y=-3 ...(i)
from eq. (i) and eq. (ii)
x =3,y =6

Co-ordinate of foot of altitude = (3, 6).
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105. (C) Let circumcentre of AABC(P) = (x,, y,)

106.

107.

108.

109.

AP =BP =CP

Now, AP? = BP?

= (5 * 3+ (y, - 0)* = (x, - 4)* + (y,~ 5)
= x; +9 +6x,+yl =x +16 - 8x,+y; + 25
-10y,

= 9+ 6x= 16 - 8x, + 25 - 10y,

= l4x, + 10y, = 32

= 7x, + 5y, =16 ..(Q)

Now, AP? = CP?

= (6 + 3+ (y, - 0)*=(x, +1)* + (y, - 2)°

=>xi+ 9 +6x, ty; =x7+1+ 2x+yl+ 4
— 4y1
=9 +6x =1+ 2x +4 -4y,
= 4x +4y, =-4
=>x ty =-1
from eq(i) and eq(ii)

21 -23
SRy 2
Hence circumcentre of AABC

%3
272
Centroid of AABC

[—3+4—1 0+5+2} (OZ)
- 3 7 3 y 4
a+ 46d= 434 <.(1)
a+ 433d= 47

from eq(i) and eq(ii)

d=/-1 and a= 480

let n*term is O.

then 0=a+(n-1)d

=0 =480+ (n-1) (-1)

= n-1=480 = n=481
Matrix A — y x(y -7)

Matrix B — x %(9 —x)

Both AB and BA exist,
theny-7=x=>x-y=-7 ...()

...(ii)

and y, =

andy=9-x=>x+y=9

from eq(i) and eq(ii)

x=1land y=38

Equation

ax*+cx-b=0

Roots are cot(B/2) and cot(C/2).
—c

th cot§+cot9——
en = 2 a

B C -b
d cot—.cot—=—
an 2772 a

Ph: O9555108888, 09555208888

110. (B)

111. (C)

112. (D)

113. (B)

114. (C)

C cotg.cot%—l
Now, cot(—+—):—
2 2 cot§+cot9
_b_,
:>cot(180_A)= a
2 -
A -b-a
= tan—=
2 -c

We know that A = 90°

tan45° = bta
c

We know that
A.M. > G.M. >H.M.

=c=a+b

a+b 2ab
Hence > > Jab = a+h
2ab a+b

=
a+b =Vab =
y= O _09l/34+ Q2/3
=>y-9=923_915 __ (i)
= (y 4 9)3 = (92/3_ 91/3)3
= y’-729 -3 xyx9(y-9)
=02_.9_3 x 92/3 X 91/3(92/3_ 91/3)
= y’- 729 - 27y*+ 243y =81-9
- 27(y=9)
from eq(i)
= yP-27y*+ 270y - 1044 =0
= y?-27y*+ 270y — 44 = 1044 - 44
= y*- 27y* + 280y - 44 = 1000
Direction ratio (3, -1, —2) and (2, y, —3)
Angle between lines

3x2+(-1)xy+(-2)x(-3)
JO+1+44+y%+9

cosO =

cosE— 6-y+6
= 4

2 14\Jy?+13
12-y
Vi4y? +13

=12-y=0= y=12
degree = 2

=0=

Let y—\3+2/3+243+
= y=43+2y = y?=3+2y

= y*-2y-3=0= (y-3)(y+1)=0
= y=-1,3
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1+y 1 1
115. D) | 1 14z 1 |=k
1 1 1+x

= (1+y)[(1+2)(1+x)-1]

11+ x-1]+1(1-1-2)=k

=S 1+x)(1+y)1+2)-1-y-x-z=k
=1+y+z+yz+x+xy+xz+xyz
-1-y-x-z=k

- xy+tyz+zx+xyz k
Xyz xXyz

k
=z +x+yl+l=——
xyz

given that x'+ y !+ z1=0

:>O+1:L:>k:xyz

Xyz
116. (C) given that
2 2
x_+y_:]_
2 18
a=+2, b=418

Area of an ellipse = mab

= /2 x /18 = 61 sq. unit

. ,Ll=2i 3=
17 (B) 2= T o
_(1-2i)(1+7) (3-i)(1-29)
C(1-i)(+i)  (1+2i)(1-20)
3-i 1-7i
z= -
2 3
_7T+11
6
Now,
.. = (7+11i)2 (7+11i)(7—11i
zZ -+ 2z = +
6 6 6
__72+154i 60 _-6+77i
- 36 36 18

118. (A) curve Vx +y =v2 = y=(v2 - Vx)

Ph: O9555108888, 09555208888

)

119. (C)

120. (A)

curve cut the x-axis i.e. y =0, x = 2

Area = ij.dx
Area = _[()2(\/5 - \/;)2dx
Area = _[02 (2 +x - 2\/5\/;)6136

3/2

2
x? X
= | 2x+—-2v2
Area { 2 \/73/2}0

Area = 2X2+222—%\/§(2)3/2—0

4 2
Area = 4+2—-—Xx4=—sq.unit
rea 3 3 q

Short Method:-

Curve \/Z+J§=JE

a2
Area = —
6

given that \/; + \/5 = \/5
(2

Area = ——= 2sq.unit

6 3
Given that A= tan™!'3 = tanA = 3
and C =tan'2=tan C =2

tan A+ tanC

Now, tan (A+C) =7 A tancC

2+3

= tan (180—B)=m

5
= -—tan B = —5:>tanB= 1 =>B=45°

Given that

log 2, log (3*-1)and log(5%3*-13) are in
AP,

then 2 log, (3*~1) = log, 2 + log, (5x3*-13)

= log, (3" - 1) = log, {2(5x3* -13)}
2

= (8") +1-2x3"=10x3" -26

= (3") ~12x3" +27=0

= (8*-9)(8*-3)=0

3*=9= x=20r 3*=3= x=1
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NDA (MATHS) MOCK TEST - 190 (Answer Key)
1. (C 21. (B) 41. (D) 61. (A) 81. (B) 101. (C)
2. (C) 22. (C) 42. (B) 62. (A) 82. (B) 102. (B)
3. (C 23. (A) 43. (B) 63. (B) 83. (B) 103. (C)
4. (B) 24. (B) 44, (B) 64. (A) 84. (C) 104. (C)
5. (A) 25. (C) 45. (C) 65. (C) 85. (C) 105. (C)
6. (D) 26. (D) 46. (B) 66. (C) 86. (A) 106. (B)
7. (©) 27. (C) 47. (A 67. (C) 87. (D) 107. (B)
8. (A 28. (B) 48. (C) 68. (A) 88. (B) 108. (D)
9. (A) 29. (©) 49. (B) 69. (B) 89. (D) 109. (A)
10. (Q) 30. (B) 50. (A) 70. (A) 90. (D) 110. (B)
11. (D) 31. (C) 51. (C) 71. (B) 91. (C) 111. (C)
12. (A 32. (C) 52. (B) 72. (B) 92. (D) 112. (D)
13. (B) 33. (A) 53. (B) 73. (B) 93. (A) 113. (B)
14. (A 34. (C) 54. (C) 74. (D) 94. (C) 114. (C)
15. (B) 35. (B) 55. (B) 75. (B) 95. (B) 115. (D)
16. (C) 36. (B) 56. (A) 76. (A) 96. (A) 116. (C)
17. (B) 37. (C) S7. (C) 77. (A) 97." (C) 117. (B)
18. (D) 38. (B) 58. (C) 78. (C) 98. (C) 118. (A)
19. (B) 39. (B) 59. (A) 79.(B) 99. (C) 119. ()
20. (A) 40. (A) 60. (A) 80. (C) 100. (A) 120. (A)
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