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NDA MATHS MOCK TEST - 140 (SOLUTION)

(€

(B)

(€

Differential equation

xdy — ydx = (¢ + xy?)dx

= xdy - ydx = x(»¢ + y?)dx
xdy — ydx

x* +y? = xdx

= tanl = —+ €
2 2
=2tan!'T"=x+ ¢
In DABC,
sinA + sinB + sinC
9 si A+B A—B+2_ [¢ C
sin .cos 5 sin 5 .cos 5
= o5 180-C A—B+2_ C
sin .COS sin— .cos—
2 2 2
A-B -
:20059.005 +2sin180 (A+B) .CO ¢

[/
N |

2 2 2

€ cosA_B+sin[9O—A+B}
=>20052 5 5

C A-B A+B
=>2cos§ cos 5 + cos

A-B A+B A-B A+BJ

+
2 2 2 2
3 .COs >

C
= 20035 x2c0s

= 4 cos < xcos 2 xcos| 2
COS2 0052 COS 2

A B
= 4cos 5 .COS —.COS —

2 2
y=x*+e¢
On differentiating both side w.r.t 'x'
dy
dx 3+ e
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(©)

(B)

(B)

dx 1
dy  3x*+e"
On differentiating both side w.r.t. 'y

2 dx
P G R b

dy®

d*x 6x+e* 1
dy?>  ~ (8x* +e”) 32 1 e”
d*x _ bx+te”

dy>  ~(3x*+e)

n(S) = 6x6x6 = 216

(6,6,2),(6,5,3),(6,4,4),(6,3,5),(6,2,6)
E={(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) = %
PE 155
) =216~ 72
n=10
. n(n-3)
Number of diagonals = B
10x7
=5 - 35

sin?3A  cos?3A
sin® A cos? A

ﬁ(sinSAjg (cos3Aj2
sinA /] \ cosA

(B.SinA—4sin3AJ2 (4cossA—C‘)cosA]2
= _
CcosA

sin A

= (3 — 4sin?A)? — (4cos?A — 3)2

= 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
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m/2 t —cot
7. D)= [ o E () 2 5 1
0 l-tanx.cotx 3
11. (C) Determinant
- - 2 -1 0
» tan(E—xj—cot(E—xj
1= | dx 2 5
1— tan(E _ xj.cot(E _ xj Cofactor of 3 = (-1)?*3 o 1
2 2
=-1(-2-10) = 12
n tx-t -
- [ XA (i) 2 1] [-2 4] [-1 -2
0 l-tanx.cotx 12. (B) x =
. .. : 4 1 3 A -5 -10
from eq(i) and eq(ii) -
2[=0=1=0 [—4+3 —8—7\} {—1 —2}
in! -8+3 -16-A| |-5 -10
8. (B)I= [ X gy -
0 Il_x2 _
-1 -8-A -1 -2
Let sin'x =t when x— 0, t—= 0 -5 -16-1]~ |-5 -10
L x=at X1, to = On camparing
V1-x2 2 8-1=2=>1=-6
/2 dx
I= t dx o=
'[0 13. D) J.x(1+logx)3
I—{ﬁ}m Let 1+1 —t=>ldx—dt
=2, e ogx = L=
2 2 dt
=l _n ==
2 4 8
li 47 -8 o I= £ +c
9. (D) im 7 _64 0 from —3+1
by L-H ital's Rul -1 1
y ospital's Rule - 2l
1 2t
4 (log 4) x (fj -0
. 2 -1
= lim — = 5 ——+c
=3 2%%(log2)x(2)-0 2(1+log x)
) 4. (B) II I
2" x = x2log?2 iti
_ lim X 5 X 2log (sing, cosecq)—>'+ All positive
8 2% % 2log?2 other—'-'
1 2 1 (tang, cotg)—>+' (cosq, secq)—>'+'
= SxTo= — other—'-' other—>'-'
2 2 16 III v
10. (C) Straight line e
15. (C) lim x+8
x-1 y+2 z-1 dx+1_y—4_z+5 == 310
3 4 2% 74 s
Angle between the straight lines ) 6 X2 5 x(xed)
= lim |14
3x(-2)+4x4+(-2)x5 e x+2
cosq =
3+ 4%+ (2P (-2 +4% + 5
= =0 6(1+—)
cosq _ olim x) o
Tc X—oo 2
=0q=90°= ~ (1+—j
2 x
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16.

17.

18.

(C) E_I;E[Sn + 7n]1/n

_ lim7 (Ej +1}
n—eo I 7

= lim7(1+ —
')
L 5
1 0
= 7[1+—} =7
©) B
h
75° 45°
Perino_ ga>As—xm—> Q

120m——>
Let height of the aeroplane = hm

AQ=xm

In DABQ:-
. _AB
tan435° = AQ

h
—=x=h
x

In DABP :-

=1=

AP

\/§+1 h
= =
J3-1 120-x

x/§+1_ h

~ J3-1 120-h

= 120(/3+1) =23 h
_ 60(3 +1)
B

= h=203+/3) m

(D) In DABC, if£B = 15°, ZC = 75°, then

Z A =90°
Sine Rule

tan75° =

=h

a b ¢
sinA sinB sinC

a b c
= = =
sin90 sinl5 sin75
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19.

(A)

_ b __ ¢
T By (B
242 22
_\/§—l _\/§+1
b= 2\/5 aandc—izﬁ a

V3 +1 J3-1
then ¢/3- b = a x - a
3 2.2 3 2.2

3+J§—J§+1a
242

=c3-b=

4
=>c\/§—b= ﬁa

= c\/§— b= \/E a
In DABC, AB(c¢) = 5 cm, BC(a) = 12 cm,
CA(b) = 13 cm

_5+12+13 15
2

A [s=B)s—c)
Now, tana = Sls-a)

A [15-13)x(15-5)
=tang =\ 5% 15-12)

S

A 2x10
=>tan5

" \15x3

:tana = 3

A
2tan—
A)=_4

2X—
then tan( 4 A
1-tan*—

4

2tar1é
4

U
Wl
I

l—tan2é

A A
= 1-tan’—= 3 tan—

4 4
=t 2é—3t A 1=0
an ) an )
A —3+./(3)? - —
o tanl = 3143) -4 x(1)(-1)
4 2x1
A -3+413
= —_—
tan4 5
A 13—
Hence tan—= 13-3
4 2




£
KD Campus Pvt. Ltd

2007, OUTRAM LINES, 1ST FLOOR, OPPOSITE MUKHERJEE NAGAR POLICE STATION, DELHI-110009

20.

21.

22.

(D) tan7 = = 1%
2 cos7- 2sin71
2 2
:>tan7l= 1-cosl5
2 sinl5
. J3+1
) _NoT2
=>teu'17—=—2\/§
2 J3-1
242
1 _ _
=>tan7—=2\/§ J§ 1X\/§+1
2 J3-1 J3+1
1 2J6-3-3+2J2-43-1
= tan7 - =

(A)

.1
sin2— 231n7%

2

2

3-1

1
=>tan7§=\/€—\/§+\/§—2

y= NI+ 2

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

&

2

dy X
dx 1+ x2

1+2x?

1+ x2

dy
dx
ax 1+ x?
dy 1+2x°

1
= x x5 (1+ )12 (2x) +V1+x% x1

+41+x°

1
= 4x°dx=dt = x* dx = Zdt

= [Ex—
4 1+t

dt

1
= —tan't+ c
4

1
I= Ztanflx8 +c
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23.

24.

25.

26.

(D) P(-3,2)

3x+5y-13=0
Q (x,,u,)

Let co-ordinates of the foot of
perpendicular is Q (x,, y,)

A

-3
Slope of line AB = 5

Slope of line PQ = T/S

Yy -2 _5

x+3 3
=5x, -3y, +2,=0 ...(1)
Point Q(x,, y,) lies on the line AB
3x, +5y,-13=0 ...(i1)
from eq(i) and eq(ii)

-33 64

x, = Fandyl= ﬁ

) -33 64
Hence foot of perpendicular = 17’17

(B) The staight lines ax— by = ¢,bx—-cy = a
and cx — ay = b are collinear,

a -b -c
then b - -a _ 0
c -a -b

= a(bc—-a?) + b(-b* + ca) — c[-ab + ) =0
= abc-a - b®+abc+ abc—c =0
sa+b+E-3abc=0

= (atbtg(a® + b*+ 2—-ab-bc-ca) =0
= atb+tc=0or &® + P+~ ab—-bc—ca=0

) d 41/3
(A) dy_ Kl—x—y) }
dx? dx
dy :(l_xd_y)“
dx’ dx
Hence degree = 3
(C) A(4’3) B(—l,Q)

D(x, 9) c(0,7)

Let fourth vertex = (x, y)
Diagonals of a parallelogram are
perpendicular besector to each other,

th x-1 4+0 _5
en =5 =x
+2 347
and —y2 =5 =y=8

Fourth vertex = (5, 8)
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27. (C) Differential equation We know that
dy Lim [f (x)je = Lt
e t 2 + X—oo
ity
. x*-5x-2
Letx+y=t - exhi’l{ Pax+T ’1}
d dt d dt
1+ _ 4y a4ty e
dx dx dx dx lim X[W]
= e
dt
= — -1 = tan?t 6
dx = e)}ﬁ“‘ [x2+x+7:i
= a =1 + tan?t xg[fs—g}
dx lim X

dt
= ——=sec’t

dx -6+0
= 2cos?t dt = 2dx = el =g
= (1+ cos2fdt = 2dx 31. (D) We know that
On integrating
-n_ ., T
sin2t c o Ssmysgy
=2x+—
2 2
= 2t+sin2t=4x+ c Now, il <sin'(log,3x) < z
=2(x+y) +sin2(x+y)=4x+c 2 2
=sin2(x+y) =2(x-y) +c =-1<log, 3x <1

28. (A)A={1,2,3,4 andB =11, 2, 5
(AxB) = {(1,1), (1,2), (1, 5), (2,1), (2,2),

= 271<3x <21

(2,5), (3,1), (3,2), (3, 5), (4,1), (+,2), (4,5)} L2 <x<2
BxA) ={(1,1), (1,2), (1,3), (1,4), (2,1), (2,2), 3 7 3
(2,3), (2,9, (5,1), (5,2), (5,3), (5,4)} ) 5
Now, (AxB) n (BxA) ={(1,1), (1,2), (2,1), (2,2)} = —<x< =
29. (C) S=0.3+0.33 + 0.333 +........n terms 6 3
S= %(0.9 +0.99 + 0.999+........ n terms) Hence domain = [%’%}

-

1 1 1 x
S=3 [(I_E)+(l_ﬁ)+ ------ ”terms} 32. (B) Given that tanq =

1 in® —ycosO
S==(1+1+........ n terms) — XSIY—ycosv
3 Now, xsin® +ycosH
1(L+L+ ntermsj tan®
310 100 7 o 22y
xtanB+y
w0 107)
1 1 10 10" xxf—y 2.2
S_an_?)x 1 - y :x2—y2
10 xxXyy *HY
y
1
5=3 {n—l(l—%ﬂ 33. (B) Let y= 6%
2 10 On taking log both sides
x = log, y = 57log, 6
. x> -5x-2 10 10
30. (C) lim|=— — = =1 = 57x0.7782
© ’H""[x2+x+7} 08104

= log, y = 44.3574
Hence no. of digits = 44+1 = 45
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34. (A) f(¢ = tanx - tanx + tan’x ...... oo T—x
— 2 -1
. tanx  tanx 36. (C) Let y = cos? tan Tt x
S l-(-tanx) 1+tanx Let x = cos2q (i)
/2 /I—COSQG
Now, I = cot x. f(x)dx = 2 R i dunb
J.O f(x) = y = cos” tan 1+ cos 20
/2 tan x i 2
- 2 0
=1= -f COtx'1+tamx =y = cos” tan™ 2::;29
n/2 1 = y = cos? tan’!(tanq)
=1= -fo sinx 9 = y = cos™q
1+cosx - _ 1+ cos?20
/2 ! 2
n cos x
=1=["—————dx ) 1+ x ,
sSinx + cos x =>y= T [form eq(i)]
n On differentiating both side w.r.t 'x'
” cos(g—xj dy 1
aa e TRk ® a2
sin E—x +cos E—x
d - 1
Hence ay {0032 tan™ l_x}: 3
=>I—J.n/2 sin x e . 1+x
0 cosx+sinx () 37. (C)
from eq(i) and eq(ii) 1
oI _J-n/z sin x + cos x :
0 sinx+cosx O| p/4 /2
o2 Y=Y = CcOoSX
21:,[0 1 dx Y, =Yy = sin2x
21 = [x]“/2 . /4
o The required Area = IO y, dx
2A=T-0=1=1 - ["sin2x dx
=5 =2 = fo sin2x
Nl —cos 2x "
log(x —v1+x7) _ | —===
35. (D)1= [———""dx 2
V1+x
_1 /4
Letlog(x— 1+ x2)=t =5 [cos2x];
1 -1 TT_
N ] - ){1_ 1x(2x) }dx=dt = ?{cosz cosO}
x—Vl+x 21+ x°
-1
=—1[0-1] = < sq.unit
- 1 \/1+x2—xdx at 2 [0-1] o Sa-unt
x = 38. (D) Lines 5x+ 12y +5=0
2 2
x-Vl+x® - 21+x and 15x + 36y + 13 = 0
:>_—1dx—dt:> L dx=-2dt =>5x+12y+ﬁ=0
2V1+ x? V1+x? 3
5_13
I= f —2tdt The required distance (D) = —3
. (51 + (127
t
[=-2 XE +c 2
T 3x13
2
I=—[log(x—m] +c -2
39
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39.

40.

41.

42.

(A)

(C

-

(D)

The equation of line

+6=i(x+ 1)
Yy 11

= 11ly+ 66 =3x+3

= 3x-11y =63

Equation of circle
X+yf-x+y-14=0

(x—2)(x+1) + (y+ 4)(y-3) = 0

End points of the diameter are (2, — 4)
and (-1, 3).

Equation of the diameter

X
H bola — <=1
yYperoo 9 )\12

2

A
82—1+E

N FY%
3

foci = (49 + A2 ,0)

2 2

: X Yy
11 —+ =—=1
CHPSE 497 36
36

T 49

e=

e=1

e=

\1%
w

foci = (£4/13 ,0)

foci are coincide.
then JV9+A2 =413 =12=4
1= j 1 dx
. A T
sin| x+ = |.sin| x + =
(25 Jsin(+3)
. T o
1 Sin |:(x + 5) — (x + 4):|
——— dx
- . ) . T
SIn—  sin| x+— |.sin| x+—
e e

I:\/E Isin(x+g].co%(x+%ﬁ]—(fos(x+ng).sin(x+%j 5
sm[erZ].sm(x +5j

1=2 f[cot(x+%)—cot(x+gﬂ dx
1=+2 [mg sin(x+ %) ~log sin(x+ gﬂ+c

. n
sin| x+ =
( 4]

I=\/§10g sin(x+£) te
2

43.

44,

45.

46.

© 513101 0.75
2151 x2
[1].50
217 |1 x 2
213 |1 (1].00
201 |1 (0.25),,= (0.11),
0
(37),, = (100101),
Hence (31.75),, = (11111.11),
6" - 6"
B) Lety=f(¥) = o=

by Componendo & Dividendo Rule

y+l 6" -67+6"+67"

= =
y-1 6°-6*-6"-67*

y+l 2x6*
:> R —
-y -2x67~

+1
= y—:62x

y-1

y+1
= 2x = log6q

1 y+1
=x= EIOgé_l—y

1 1+y
:>f_1(y) =510g6 T

y

1 1+x
0= D1 (5]

log,, 4 +log,, 3
(A) log, 32 +1og 125

log43 4+ 10g33 3

= log, 2° +log, 5°
1 1
—log, 4+ -log,3
_ 3 084 3 083
Slog, 2+ 3log; 5
1 1
7+i
=3 3
5+3
2 1
= - —
3x8 12

(B) Word "PARENTS"
No. of permutations

=7
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£

47.

48.

49.

50.

51.

52.

53.

(€)

B

-

o 1 40
30 3 120°
20° 2 8w

= 4x3x2|w? 5

_
e e e

o 1
= 24|0w® 1
1

UJB

(O]
(1)2

1

= 24x0=0 [-.- Two columns are identical.]

J19+8J3 = (4 +3)
J19+8J/3 =4 +3

1
(C) The required Probability = [

(D)

(A)

(C) a=-6i+mj+2k and b = 3i+4 j+3k

i 5x® +2x*>+15
im 2% Ter TS
x50 3x + 2x° + 4x°

x3(5+g+§)
:>hng1$
xs(%+g+4)

X X

= lim__ x x°
x-0 3 2

5+0+0

5
- = —
0+0+4 4

J.Ogn| sinx|dx= 2J.:sinx dx

= 2[-cos x|
= 2[-cosp + cosO]
=2[+1+1]=4
Let y = x.Intanx
On differential both side w.r.t. 'x'
dy 1

= — =X X
dx tan x

xsec’x + Intanx x1

Yy
= —— = x.secx.tanx + Intanx
dx

ab
Now, cosg = m
- n _(—6§+m}'+212).(3f+4}'+312)
COSQ - )2 2 2\/ 2 2 2
\/( 6 +m” +2°43"+4°+3
-0 -18+4m+6

=>4m-12=0 =>m=3
54. (C) We know that

On putting x =1

=2m=1+ Y Cn,r)

r=1

foci = (£ ae, 0)

NER
57. (A) f(09=3+5x¥-6x+7
f'(9 =9+ 10x-6
f"(x)=18x+ 10
Now, 3f'(0) — 4f"(-1)

= -18 - 4x(-8) = 14

Ph: O9555108888, 095552088838

 J36+m2+49+16+9

(1+ ) ="C +"C x +"C xX*+"C +....+"C x"

= (1+1)" = "C,+"C, +"C,+"C,+ +C

:)2C(Tl,f)=2
r=1
1 2 0 4
55. (C) Deteminant -3 24
0O -5 4 2
6 -1 0 -3
1 0
Cofactor of 3 = (-1)?2|0 -4 2
6 0
=1(12-0) -0 + 4(0 + 24)
=12 +96 =108
56. (D) Hyperbola 3x2-4y2 =1
x2 y2 ~
1/3‘1/4‘1
1 1
2 = — 2 = —
a 3,b 2
b2
Now, e = ,/1+—
a
= = 1+_1/4:> —ﬂ
e= 1/3 7€~

) @Lxﬂ 0]_ (g
ST 12

= 3[9x0+10x0- 6] — 4[18x(~1)+10]
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58. (B) 1= [sin’0d®+ [cot’6.sin*0dO

2
1= [[sin?0 + <252
sin“ O

I= J‘(sin2 0+ cosQO) dq

I=.[1dq
I=gq+c

59. (A) We know that

Nl

13+ 23+ 3%+ +n

The arithmetic mean =

60. (D

-

y = sin(lnx)

dy

1
= ——=cos(lnx) x—
x

dx

= @— 1
xdx—cos(nx)

Again, differentiating

d’y  dy

T dx

d’y . dy

= e T ax

61. (C

-

T, =5C (2x)6‘r(

-1Y
Tr+1 :6Cr2677( ) )é73r

3

Here, 6 -3r=-3 = r=3

1
The required coefficient = °C, 23(

Ph: O9555108888, 095552088838

On differentiating both side w.r.t.'x"

1
+——x1= - sin(lnx) x—
X

txXx——=-y

In the expansion of (2x -

3x

361)6—419, x<?2

(A) f(n) =15, x = 2 is continuous

2a+bx, x>2
at x = 2, then

lim f (g =lim (9 = £(2)
Now, Hm £(x) = £ (2)

» oo
= lim3ax-4b=5

=3ax2-4b=5 =>6a-4b=5 ..(i
and £ (x) = £(2)

= 1)}3; 2a+ bx=5

= 2atbx2 = 5= 2a+2b =5 ...(id)
On solving eq(i) and eq(ii)

3

=§,b=l

a

cot™! E + sin™ §
8

5

= tan’! i + tan™! §
15 4

77 77
= tan’! 36" sin™ g

Sphere x> + » + 22 - 6x-4y +2z-2=0
u=-3,v=-2, w=1,d=-2

Now, r= Ju’> +v” +w’ -d
= r= 3P+ (2P +1° - (-2)
=r=+49+4+1+2 =4 unit

Hence diameter = 2r = 2x4 = 8 unit

X a a

D,=b x a
b b x

D, = x(>x* — ab) - albx - ab) + a(b*— bx)

D, = X* — abx - abx + &®b + ab® — abx

d

E(D1)=3x2—ab—ab+0+0—ab

d .

ax (D,) = 3x* — 3ab = 3(x* - ab) ...(i)
x b ..

D,= =x?-ab ... (i)
a x

from eq(i) and eq(ii)

d
dx (D,) = 3D,
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66. (C) Equation
Sx+7x+2=0

-7 2
a+b=—andab=—

5 5
o? +P*  (o®+P) -20P
Now =
> o+ oa+p
-7V 2
o 4B (Ej ~2xg
o+p -7
)
49 _4
w’+p® 255
o+f =7
5
29
_, o’ +p’_ 25 _ =29
a+fp -7 35
5

67. (D) Let angles of a triangle = 3x, 2x, x
3x+2x+ x=180
= 6x= 180 = x= 30
Angles are 90, 60, 30.
Now, sin90 + sin60 + sin30

J3 1

= 1+—+=
! 2 2

- 3+\/§=\/§(\/§+1)
2

2
-1 6
) 2 -
68. (B) GiventhatA=[4321],B= 3 andc= 3
1 -4
-1 6
Now, AB-C)=[432 1 2
ow, ( - )_[ ] 3 3
-1 -4
-7
4
=[4321] 0
3

= [4%(=7) + 3x4+2x0+1x3]
= [-28 +12 +0 + 3] = [-13]

Ph: O9555108888, 095552088838

69. (C) 1= Ie$ﬁ+j

70.

71.

(A)

(B)

X1

e x

dx

x2

2

x“-1 1
I= J.e X (1+—2)dx

X

-1
Let =t
x

1
= X—- —
X

1
=t=|1+— |dx=dt
X
I=.[e‘d1:
I=e+c

x°-1

I=e* +c

1

—2 c0s80° 2co0s20

- 1-4cos20°.cos 80°
2cos 80°

- 1-2x2cos20°.cos 80°
2.cos 80°
- 1-2[cos(20 + 80) + cos(80 — 20)]
2cos 80°

- 1-2[cos100 + cos 60]
2cos 80°

1-2 cos(90+10)+%}

2c0s(90 - 10)

1-2

—sin10+1}
L 2

2cos10

1+2sin10-1
:> _—
2sinl0

2sinl10
= - =
2sinl0

sin2x + sin4x
sin2x —sin4x

. 2x+4x 2x—4x
2sin .Ccos
- 2 2
2x+4x . 2x-4x
2.cos .sin
2 2

sin3x.cos x —Ccos x

= cos3x(-sinx) ~ cot3x
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lim Jx -2

=t x2-16

by L-Hospital's Rule
1

- lim 2/x

x—4 2 x

72. (O

= lim
x—4 4(x)3/2

SN S
4452 32

X —sinx
(C) f(n = <~
A,

at x = 0, then
= lim £(xq = £(0)

73.
x=0

. x-sinx
= lim =~ "= _ |
x—0 x2

by L-Hospital's Rule

. l-cosx

= lim — =2 -}
x—0 2x

by L-Hospital's Rule

. sinx
= lim 2>~ _
x—0 2

sin0
2

=1=0

sinx tan x
: a —-a
lim

74. o T =
0 tanx —sinx

a a

tan x ¢ sinx-tanx
= lim ( -1)

x—0

—(sin x — tan x)

lim _ At - lim @
= x—0 -a Xloga ' X

x—0

= -loga
75.

sin x

flg=

l+sinx

sin x
l1+sinx

[flx)ax= |

_J1+sinx—1
1+sinx

1
- I(l_l+sinx

Ph: O9555108888, 095552088838

[

is cont

(D) f (%) = sinx — sin?x + sin®x—.......

jdx

0

6} Form

inuous

76.

77.

Y PP S
1+cos(g—xj

1

= X -

1 (T
2_[sec (4 2jdx

X
=Xx +tan(f ——) +c
4
(C) Differential equation

d
sinx—y +

.COSX = cosecx
ax Y

= @ + y.cotx = cosec’x
ax ¥

On comparing with the general equation
P = cotx and Q = cosec’x

LF. = /P

IF - e.[cot)c

L.F :elogsinx =

Solution of the differential equation

yxLF. = [QxLF.dx

sinx

Yy % sinx = _[cosechxsinx

y sinx = _[cosecx dx

. X
y sinx = log tan (E) +c

B) xdy-ydx=x*ydy
xdy-ydx
=2 ~ydy

y\_
ﬁd(x]—ydy

On integrating
2

x 2 2
=2y=xy® + cx
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78.

79.

80.

81.

82.

83.

(A) 1111001 10000110
+ 1101 - 110001
10000110 1010101

(1111001),+(1101),~(110001),=(1010101),
(B) Table is round, so one seat is fixed.
The number of ways = (7 —1)!
=6!=720
(C) The number of ways =6 x 5 =30

fx)

/2
o)1= [ ———
s+ 5% -]

dx .. (i)

Prop IV [ f(x)dx= | fla-x)dx

et ..
I= J./ de ... (i)

From eq(i) and eq(ii)

2f(x)+f(5—x]
21 =J.:/ —2dx

f(x)+f(g—x]

(A) Equation 5x-3y=7

and 3x+ Sy=38
5 3.7

— # *
3 5 8
Equations have a unique solutions.

Let a + ib = /(4 + 6+/50)

On squaring both side

(@ - b?) + 2abi= 4+ 6+/5 i

On comparing

@ - b =4 and 2ab = 6+/5 ..(i)
Now, (@ + b*)? = (& — b?)? = 4a2b?
= (a® + b?)%= 16 + 180
=>a+b=14

from eq(i) and eq(ii)

2a>=18 and 2p* =10

a= 3 b=1t5
Square root of (4 + 6/5 1) is (3 +4/5 ).

(B)

... (i)

Ph: O9555108888, 095552088838

84.

112
85. (A) The required Probability = 2 [g

86.

87.

1

(©) 2= Gin6+i(l+cos)
5= 1
QSing.cosg+i><200329
2 2 2
1 1
22796 .06 . 0
2sin— | sin—+iXcos—
2 2 2
I sing—icos9
1 6 2 2
z= —sec—
2 sin2g+i200529
L 2 2
1 67.6 . 6
7= ;secy _smE zcosE

1[0
ZQaIIQl

Imaginary part of z = _E

234}
X=+—=X—
6 5 6
6

1 1 4
= — X — =—
2 3 15

(B) The required Probability

(A)

1[322434}
—XZ+EX—+=X—

“5!5"6 56 5 6
1[6 8 12}
= | =t —+=
2130 30 30
_ 1 26_13

2730 30

1

y= alflogaz:}a:yl—logaz

= log a = (1-log z)log y
1
= log,y = 1-log, z

1
and x = al—logay =>a= xl—logay

= log a = (1-log y)log x

1
= log x =

1-log,y
1
= log x = I
- log, z
= log x = 1-log,z
—log, z




KD Campus Pvt. Ltd

2007, OUTRAM LINES, 1ST FLOOR, OPPOSITE MUKHERJEE NAGAR POLICE STATION, DELHI-110009

1 1
" 1-log, x 1+1—10gaz
log, z

Now

1 _log, z
1-log, x 1

=

1 1

Z = _1-log, x

= logz= 1-log, x = a

88. (C) Let y = 3"
taking log both side

= logy = 92 log, 3
= log,,y = 92x0.4771

= log, .y = 43.8932
The number of digits =43 + 1 = 44

1 1
== |x+—
89. (D) cosq 5 ( xj
1
= x+— = 2cos(
x
1
=3 +F = (2cosq)® — 3%(2cosq)
1
=8 +F = 8cos3q — 6 cosq

1
=3+ P 2(4cos®q — 3cosQ)

1
= x° +F=2cos3q

1 1
= — (xs +Fj = cos3q

90. (A) sinZ +sin X _ sin"_ gin o%
. ()sm3 sm9 sm9 sm9
= sin60 + sin100 - sin140 — sin160
= sin60 + sin(90+10) — 2sin
160-140
cos ————
2

= ?3 +co0s10 — 2s8in150.cos10

NG

V3 1
= — + 10 - 2x— 10 > —
Ccos ) Ccos

a
91. (B) cotx= —

b
th /a—b+ /a+b
en a+b a-b
1 1

Ph: O9555108888, 095552088838

140+160
2

-

Jeotx -1 +Jeotx+1
= +
Jeotx+1 +Jeotx—1

cotx—1+cotx+1
Jeot? x -1

=

CoS X
24 2cos x
sinx__ _,

=

\/cos2x . Jcos2x
sin® x

Q

h

60° 75°
B« 30>A<« x >P
Let breadth of a river (AP) = x m
PQ=hm
In DAPQ :-
PQ

tan75 = E

2+3=1 ...(0)
P
In DPQB :-

._ PQ
tan60° = PB

= J3= <130 ... (iii)

form eq(i) and eq(ii)
_, 2+¥3 _ x+30
V3 x
=>2x+\/§x=\/§x+ 30\/§ = x= 15\/§

Hence the breadth of a river = 15 J§ m

1 0 2 4 3 0
A=|3 -1 4| qpg=|"1 2 3

0 2 -1 0O -1 5

(1 0o 274 3 0
Ag=|3 -1 4]|-1 2 3

0 2 -1||0 -1 5

[4 1 10]
A= |13 3 17

-2 5 1|

Now, det (AB) = 4(3 — 85) —1(13 + 34)
+10(65 + 6)
=_328-47 + 710 = 335
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-1 2

94. (A) A= {3 1}

95.

96.

97.

98.

99.

(D)

(C

-

(A)

(B)

Now, A%+ 71,-5A =0
multiply by A both sides
=A'A2+7A'],-5ATA=0
=A+7A'-51,=0

=7A1 =51, -A

1 0] [3 1
=TAT=50 1]7[-1 2

2 -1
-1 —
= T7A1 = 1 3

[= J-n/2 sin"x
-m/2 X
I=0 [ function is odd.]
1
= J.O x(1-x) dx

Prop.IV | f(xjdx=[ fla+b-x)dx

I= f;(l—x)x7 dx

(log,x)(log 2x)(log, y) = log x*

= (log,2x)(log, y) = 2log x
=logy=2=>y=3*>=9

10

Z(inﬂ +irL)

n=0

= ((+ D) @+ ) + (P + B) + (T + D) + (P +7)
+(E+ D)+ (T+ D)+ (B+T) + (P+E) + (11°+ D)
+ (ill + ilO)
=i+l-1+i-i-1+1-i+i+1-1+i-1i—
1+1-i+i+1+i-i-1

=>i-1

coslS = cos(45 - 30)

cos15 = cos45.co0s30 + sin45.sin30

\/§11x/§+1

1
coslS= Ry T2 2T 202

Ph: O9555108888, 095552088838

100. (B)

101. (B)

102. (C)

103. (D)

104. (A)

Given that S=2cmand r=4 cm

S
Now q = -

=q-= 2 radian

=0= —X——= | —
g 2X T T
_ 3,2
EAxl’s)m ‘ 1 ( 123
x=0
Letratio=m: 1
mx3+1x(-1)
Now, ———— X =0

m+1

1
=>3m—1=O:>m=§

The required ratio=1: 3

Vx
1=fexdx

NP

1 1
Let /x = t= mdx= dt = ﬁdx=2dt

I= ertdt
I=2e+c

=2 ¢+ c
The new mean = 4(7 + 3)
=40

f(9 =4x®+2ax* - 3bx

f'l9 = 12x% + 4ax—- 3b

by Rolle's theorem

(i) function is continuous on a interval
[2, 2].

(i) Function is differentiable on a
interval (-2,2).

(iii) £ (-2) = f(2)
= 4(-2)*+ 2al-2)*- 3b(-2) = 4(2)° + 2a(2)?
- 3b x2
=-32+8a+6b=32+8a-6b
16 .
= 12b=64 = b= 3 ...(i)
(iv) f'(9 =0
=f'(1)=0

= 12(1)2+4ax1-3b=0
=12+4a-16=0 [from eq(i)]
=4a=4 =>a=1

Now, 3b+2a=16+2 =18
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105. (A)

106. (C)

107. (C)

108. (B)

6,7, 16,17, 26, 28, 37, 38, 47, 48

=6+7+16+17+26+28+37+38+47+48

Mean 10

270

% = 270
10

=27

3 (x - x) = (6-27)+ (7-27) + (16~ 27)°

+ (17 = 27)2 + (26 — 27)% + (28 — 27)?
+ (37 27+ (38 — 27+ (47 — 27) + (48 -27)

3 (%, — x)° =441+400+121+100 +1+1+100
+121 + 400 + 441

3 (x - x) = 2126

—\2

Standard Deviation = E(Xi _ x)
n
_ 2126 14.58
10 ’
Given that T = 6n-21
S, = )T,
S, = Y (6n-21)
S,=6yn-21y1
nn+1)

X

S =6 - 21xn

S =3n(n+1)-21n

S =3n>-18n

Now, S25 = 3%(25)2 — 18%x25
=S, = 1875-450 = 1425
n-r_

r+l1 7

n-r n!

r+1 >((n—r)!r!

nlin-r)
= r+)(n-r)(n-r-1)

n!
n-r-DIr+1)!"
Parabola y? = 4ax and focal cord 3x+ y =
6 focus = (a, 0)
focus satisfy the focal cord, then
3a+0=6 =>a=2
equation of directrix
x=-a
x=-2=x+2=0

= "C

r+1

Ph: O9555108888, 095552088838

109. (A)

110. (C)

111. (D)

112. (B)

Line 3x+ 14y =7

) -3
Slope of line m = 14

-1
Slope of perpendicular line m' = P

_—-1x14 14

-3 3
equation of perpendicular line which
passes through the point (-7, 6)
y—-6=m'(x+7)

14
=y-6= 7 (x+7)

= 3y—- 18 = 14x+ 98
= 14x-3y+116=0

Let a+ ib= \-3+4i

On squaring both side

= (a®> - b?) + 2abi=-3 + 4i

On comparing

=a-b*=-3and 2ab=4 ...(d)
Now, (a2 — b?)? = (a® — b?)? + (2ab)?
=(@-b)2=9+16

= (a?-Db)2=25=a*b*=5

from eq(i) and eq(ii)
=2a?=2=a=tland2p>=8= b= =12

3+4i=£(1+2)

- \/gi_l_ 2

= =

Now, 1 + &> + a* + a°

= 1 + (_W2)2 + (_W2)4 + (_W2)6
=1+ w+ws+ w'?
=S1l+w+w+1
=0+1=1

We know that
(I+x9r=C,+ Cx+ Cx+...+ C x* ...(i)

... (i)

Hence

a

[ 1+w+w=0]

1
x replace by ;

1Y c, C
(3] - e Be
from eq(i) and eq(ii)
1 n
coefficient of x° in (1+ x)"(1+ ;)

= Ci+ CI+Co+..n. +C?
= C2+C2+C2+....+ C2 = coefl. of x*in (1+ 9>

= Ci+CI+Ci+.....+Cl=2"C

2 2 2 2 2n!
= CI+CI+C]+ ¥l —
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1 i . .
113. (A) cosa. cos2a. cos4a —— cosa 115. (A) sin420.c0s 750 sec? 149
2 tan1020.cosec240.sin135
a=10 sin(360 + 60).cos(720 + 30).sec(360 x 3 + 60)
1 tan(360 x 3 — 60).cosec(180 + 60).sin(90 + 45)
c0s10.c0s20.cos40 — 500510
sin 60.cos 30.sec 60
1 1 = _
= 500310(200320.00540) - Ecoslo tan60.(-cosec60).cos 45
1 ﬁxﬁxQ
= 5cole[cos(20+4O)+cos(20— 40)] - _2 2
1 Gx 2oL
) cos10 V3 V2
3
1 1 1 = x2
= —cole[—*‘COSQO}—— cos10 4~ " 3
2 2 2 = 2 ofa
2 22
1 1 1
= ZCOSlO + —c0s10.cos20 - - cos10 -1 2
2 2 116. (B) Giventhat A= | , ¢
1 1 1
= ZCOSlO XZX 200s10.cos20—5 cos10 |A] = -1x%(-5) —4x2 = -3
We know that
]. 1 1 = n-
= —co0s10 + [cos30 + cos10] —= cosl0 AAdj A) = [A[" T
4 2 here n= 2
1 1{+3 1 . 10
= ZCOSlO g {?+cos10}_§ cos10 A(Adj A) = (—3)2_{1 0
1 J3 1 J3 _ 10 -3 0
= 00810+ Z7 -5 cos10= = A(Adj A)=-3L o/=lo -3
114. (B) X=18y 117. (C) We know that
1
(0,12) 6,12) sinA.sin(60-A).sin(60+A) = —smSA
Now, 4 sin5.sin55.sin65
0/(0,0) = 4sin5.sin(60-5).sin(60+5)
1
= 4XZSin(5x3)
y=2x
x, = x = 418y . V3 -1
= sinl5 =———
y sinld NG
and x, = x = 2 118. (B) Differential equation
cotx dx = 2y dy
Area = .[ (% = x,) dx On integrating
= ( 18y -< )dx :>_[cotx.dx=2fy dy
1y Y
J18 y _Xy_ = log sinx = 2x=—+ logc
“3/2 27 2| 2
1 = log sinx - loge = y?
:>3J§x—x(12)3/2— —x(12)2 - sinx
3 4 = log =
1
=22 x12x2 /3- —x144
V2 V3 4 sin x ) . )
) = = e¥ = sinx=-c.e’¥
= (48\/6— 36) sq.unit c

Ph: O9555108888, 095552088838
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x-1 1-y z+1

2
119. (A) Line

3 3 1

L
L —2_y-l_z+l
3/2 -3 1

Direction cosine

3/2 -3 1

N3 arar (3T ecorer (30 o sr
\/(5) +(=3)* +1 \/(EJ +(=3)* +1 \/(EJ +(=3)" +1

3/2 -3 1 <§—_62>
“\7/2’7/2°7/2) \7T" 7’7

1

120. (D) Given that e = E

and 2ae = fg

1 3
:>2axﬁ=\/6:>a=ﬁ
2
Now, e2=1- —
a
1 b’
=371 9,2
2b> 2
=g T37P=3
Equation of ellipse
x2 y2
PEA
2 2
d y _
= 9/2" 971
20" Y
= + =1 =22¢+y=9
9 9 v
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NDA (MATHS) MOCK TEST - 140 (Answer Key)
1. (Q 21. (B) 41. (D) 61. (C) 81. (D) 101. (B)
2. (B) 22. (A) 42. (B) 62. (C) 82. (A) 102. (C)
3. (0 23. (D) 43. (C) 63. (A) 83. (B) 103. (D)
4. () 24. (B) 44, (B) 64. (D) 84. (C) 104. (A)
5. (B) 25. (A) 45. (A) 65. (B) 85. (A) 105. (A)
6. (B) 26. (©) 46. (A 66. (C) 86. (B) 106. (C)
7. (D) 27. (© 47. (B) 67. (D) 87. (A) 107. (C)
8. (B) 28. (A) 48. (C) 68. (B) 88. (C) 108. (B)
9. (D) 29. () 49. (C) 69. (C) 89. (D) 109. (A)
10. (Q) 30. (©) 50. (D) 70. (A) 90. (A) 110. (C)
11. (C) 31. (D) 51. (C) 71. (B) 91. (B) 111. (D)
12. (B) 32. (B) 52. (A) 72. (Q) 92. (D) 112. (B)
13. (D) 33. (B) 53. (C) 73. (C) 93. (Q) 113. (A)
14. (B) 34. (4) 54. (C) 74. (Q) 94. (A) 114. (B)
15. (C) 35. (D) 55. (C) 75. (D) 95. (C) 115. (A)
16. (Q) 36. (C) 56. (D) 76. (C) 96. (D) 116. (B)
17. (C) 37. (C) S7. (A 77. (B) 97. (C) 117. (C)
18. (D) 38. (D) 58. (B) 78. (A 98. (A) 118. (B)
19. (A) 39. (A) 59. (A) 79. (B) 99. (B) 119. (A)
20. (D) 40. (€ 60. (D) 80. (C) 100. (B) 120. (D)
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