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NDA MATHS MOCK TEST - 154 (SOLUTION)

1.

X
(€) Let — &= =

(B) Lety = tan‘l(

y V4

0 R
%Y cos (9 + fj cos (e _ E)
3 3

x= k.cosq, y= k.cos (6 + g) ,Z= kcos(e - g}

Now, y+ z—x=k.cos (6 + g] + k.cos (e - g]
— k.cosq

>y+ z_x=k[cos(6+g}+cos[e—g)—cose}
n
Syt+tz-x= k[Zcose.COSE—cose}

Syt+tz-x= k[Q(COSG)X%—COSG}

=y+z-x=kx0=0

2&}

1-x

Let x = tan2q = q = tan/x

oy tan*l( 2tan6 )
1-tan’6

= y = tan!(tan2q)

=y=2q

= y = 2tan’! Jx

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

:>Q=2x;x 1

dx 1+(«/§)2 2Jx

dy 1
dx  x(l+x)

(A) In ABC, a=2.2, b=3and C = 45°

a’*+b*-c?
2ab

(2v2)* +(3)* - ¢?
2% 2\/§><3

Now, cosC =

= cos45 =

- 1 8+9-¢?
V2T 1242

=12=17-¢ =c= 5
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4. (D)

5. (D)
6. (O
7. (D)

d’y
T A’

dy

Given that a = dx’ b

y=f

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

d
= = f'
dx 1
=== T
dy  f'(x)
Again, differentiating

d*x dy B e
= Gy =

d?*x
=>d—y2>< a=-(a?2xb

d’x  -b

:>dy2=F

I J~n/2 sinx —cos x
0 1+sinx.cosx

Prop.IV jo Fflx)dx = jo fla-x)dx

. T T
2 s1n(§ - x] — COSs (5 - X]
I= f dx

0 (T T
l1+sin| ——x |.cos| —— x
(2 ) (2 )

/2 COS X —Sinx
=I0 1+cosx.sinx
from eq(i) and eq(ii)
21=0=1=0
a-b
bc-ac c-a
b>-ab b-c

alb—-a) a-b bb-a)
= |clb-a) c—-a ab-a)

bb-a) b-c c(b-a)

a a-b b
=((b-a?c c-a a

b b-c ¢
C,»C,+C,-C,

... (i)

b* —ab
ab -a?

ab - a*

bc—-ac

w

= (b- a)

S O Q
o O O
o Q@
I
o
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10.

(B)

(D)

(B)

2
.M. W
sin— —icos-
4 4

. T . T
Sin—+1CoS —
4 4

=P =-1

I= J.sin x.log(sin x)dx

2A=2 -0=1=—
2 4

1. (©y- tanl_cosx—sinx}

| cos x +sinx

_y L [1-tanx
y=tan |1+ tanx

tanE—tanx
y = tan™ 4

1+tan£.tanx
4

b
=tan!|tan| ——-x
y = tan ] (4 ﬂ

1= log(sinx). Isinxdx—H%(log(sinx))..[sinxdx}dx 12. (C)

1
sinx

I = — cosxlog(sinx —f

cos? x

= — cosx.log(sinyg + J.

sin x

I = — cosxlog(siny + I ¢

sin x

I = — cosx.log(siny + f(cosecx —sinx)dx

I =—cosx.log(sinxy + log(tangj +cosx+c

[= J-n/z sin x
0 sinx+cosx
Prop.IV

X cos x(—cos x)dx

- sin?® x)

. T
w2 SIH(E—XJ
1= f’

o . (m T
sin| — - x |+cos| = —x
(2 ) (2 )

B J-n/z CoS X
0 cosx+sinx
from eq(i) and eq(ii)
ol = J-n/2 sin x + cos x
0 sinx+cosx

/2
o1= [1dx

0

2I = [x]g/2
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_n
Y= 4
On differentiating both side w.r.t. 'x'
dy
- =_
dx
13. (B)
—Y = sinx
0 n/4\y = cosx
/4
Area = _[O (cos x —sin x)dx
Area = [sinx +cos x|
n T
Area = sin— + cos—— sin0 - cos0
() 4 4
A : : 0-1
= ——= 4+ —F=— —
rea \/5 \/5
Area = (\/5— 1) sq. unit
14. (C) A={1,3,4,5,B={2,3,4,6land C = {x, y)
(AnB)={3, 4
(ii) NOW, (Aﬁ B)X C= {3, 4}><(x, y)
No. of elements in (ANB)xC = 2x2 =4
°C, x*C,
15. (B) The required Probability = T
3
_ 5x28
13x22
70
143
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16.

17.

18.

19.

20.

21.

©) 7= 3%20_2-3i
2-3i 3+2i
,_ (B+202+30) (2-3)(3-2i)
(2-30)(2+30) (3+2i)(3-2i)
.18 13
27 4 92 9-4?
_ 13 13¢
=93 713

z=i+i=2iand z =-2i
Now, z2 + zz = z(z + z)

=22 +2zz =2i2i-2)=0
(D) Digits 0, 1, 3, 5, 7, 8

[3]6]6]6 |- 3x6x6x6 = 648

(5,7,8)

I
o
=]
o,
(S

Il

(C) Given that b,

Now, r= b, xDb,,
(5
_— X —_
8 13
i_ﬁ_j

r 2

(0,9

=1 =

N

©)

Equation of circle
X¥+yP+4x-8y=0

= (c+ P-4+ (y-4-16=0
= (x+ 2 + (y - 4)° = 20
Equation of diameter

-2-0
y=-2x=>2x+y=0
(D) Given that a=3§—}—212 and B=f+}'—2fg

y-0-= (x—=0)

Now, (a+2b)x(2a-b)
=2(axa) + 4(bxa)-(axb)-2(bxb)
=0-4(axb)-(axb)-0=-5(axb)

(B) f(x) = esin(log sinx)
On differentiating both sides w.r.t. 'x'

0S X

c
'(x) = esinlogsing xcos(logsinx) x —;
£ (logsin) x .~

f'(% = cotx.cos(logsinux).esinlossind
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22.

23.

24.

25.

(C

-

TT T LT sin(logsinﬁ)
"= | =cot—. —. 2
f (2] coty cos(logstJ e
T )
f(aj = 0.cos(logl).esinlosl)
T .
f‘(a) = 0.cos0.esm°

f(gj = 0x1x1=0

log (5.3 ~13), log (3* —1) and log.2
are in A.P.,

then 2 log (3*-1) = log,(5.3*~13)+ log,2
= log (3* -1)? = log {(5.3*~13)*2}
= (3*-1)? = 2(5.3*-13)

= (392+1 - 2.3*= 10.3*- 26

= (392-12.3*+27=0

= (3*-9)(3*-3)=0
=>3-9=0=>3=32>x=2
and 3*-3=0 =>3*-3!' > x=1
Hence x=1, 2

(B) The required Probability

(A)

(®

-

°C,+°C,+°C, +° C,

26
_20+15+6+1
-

_ 42 21

T 64 32

I+c 1 1
1 14a 1 |=k
1 1 1+b

=1+9g[(l+ag(l+bh-1]-1(1+b-1)
+1(1-1-a =k
=(l+d(a+b+ab)-b-a=k
=>a+act+t+b+bc+ab+abc-a-b=k
= ac+bc+ab+abc=k

:>ac+bc+ab+abc_ k
abc abc
=S>bl+al+cl+1=—
abc
=0+1=—
0+1 abc
= k = abc [al+ b+ cl=0]

Circle ® + y* - 2x-6y + 15=0
Equation of circle concentric with given
circle

Xr+y-2x-6y+c=0 ...(d)
its passing through (-1, 4)

(12 + 4)?-2%x(-1)-6%x4+¢c=0
=1+16+2-24+¢c=0=c=5
from eq(i)

Eqation of circle

=>x+y-2x-6y+5=0
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26. (D) Angle describe in 12 hr by hour-hand = 360°
Angle describe in 1 hr(60 min) by hour-

360
hand = E

Angle describe in 1 min by hour-hand

360
12x 60
Angle describe in 24 min by hour-hand

360
12x 60
27. (C) We know that

curve \/;+\/g=\/a

2

a
A = —
rea

Given that /x + \/g =3

x 24 =12°

2
3
The required area = 52 sq. unit

1 -3 -2
28. () Leta=|* 0 5
1 2 -1

Co-factors of A

1+1 0 5 1+2 4 5 1+3 40
an(_]') 2 _1 ’012:(_1) 1 _1 >c13:(_1) 1 2
=-10 =—(-4-5=9 =8-0=38
-3 -2 1 -2 1 -3
C21=(_1)2+1 5 -1 ,C22=(_1)2+2 1 -1 ,C23=(_1)2+3 1 9
=_3+4)=-7 =-1+2=1 =_(2+3) = -5
3 -2 1 -2 1 -3
C31=(_1)3+1 O 5 ’C32=(_1)3+2 4 5 ,C33=(_1)3+3 4 O
=-15=-15 =—(5+8)=-13 =0+12=12
-10 9 8 -10 -7 -15]]
C=| -7 1 -5|,CT=| 9 1 -13
-15 -13 12 8 -5 12 ]
AdjA=C"
-10 -7 -15
AdjA=| 9 1 -13
8 -5 12

2 2
29. (B)A{2 2}

#-[3 35 3
S

2 2
2° 23}

2t 2*1 [16 16
4 _ —
and A* = 24 24 = 16 16

1
30. (Q) al*-—5=4

Similarly A3 = {

1
=a-——3xa=64
a

=a-— =64+ 12=76

31. (D)

= sing = E
Now, secq =./5
= sec'({5) =4

32. (A) 1= [ x*|x|dx
o 2 1 2
I=J:lx | x| dx+ Jox | x| dx

I=- J.ix3dx+.|‘;x3dx

x_40 x_41
S PN B I
1= 20— 19+ L14-0
= S0~ (1 + £ 10 0]

21,11
4

2
33. (B) The no. of ways

B

15 —IC

11-1

= 14C, = 1001
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37.

38.

34.

35.
36.

(C) n=25
. n(n-3)
No. of diagonals = — 5
25x23
= 0 =275

(B) zero

(C) Let a-ib=+5-12i
On squaring
= (a®>- b)) - (2ab)i=5-12i
On comparing
@ —-b?=5and 2ab =12 ...(i)
Now, (a? + b?)? = (a® — b?)? + (2ab)?
= (@ + b?)? =52 + (12)2
= (a®+ b?)? =13= a?+b* =13
On solving eq(i) and eq(ii)
2a2=18 and 2p?* =8

b=x2

Hence.5-12i =+(3-2)

....(ii)

= a=%3

(D) Given that P(A) = %’ P(B) =
p(é)_é
B) 4

N P A
ow, P| =
"B

5 and

_ P(ANB)
- P@B)

3 PANB)
47 12
— PAAB) = S x

(AnB) =

d (E)_ P(AnB)
and P A = ———

3 2] [-2 6] [-10 y

x -11%2 57| -4 1
-6-4 18-10] [-10 y

= =
-2x-2 6x-5 -4 1

-10 8 ~10 y
| 2x-2 6x-5|"| -4 1

€)
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39. (A)
40. (D)
41. (C)

On complaring
2x-2=-4andy=8
=x=1

Hence x=1and y=8

-
i

C

Given that e =
iven that e = -

and 2ae = 48

= 2ax22_48 = q=25
a 25 a

Now, b? = ¢?(1 - €?)

( 24 24)
= P =25x25 1= X o

25 25
= b? = 25x25 ><4—9 =>b=7
25x25
1
Area of AOB = EX OA x OB
—lX7><25
2

Area of ABCD = 4 x Area of DAOB
1
=4x 5 x7x25 = 350 sq.unit

(V3-2)(2 +4/3 9
=2J3-4i+3i-2/3 7

=4J3-1i

Planes - 2x+ y+4z=7and-4x+2y—z=8
(2)x(-4)+1x2+4x(-1)

Now, =

ow, cosd V2P + 12+ 42 (4P + 22 + (-1p

8+2-4

= c0sa= 1oy

6
= cos( :i

2 2
= cos( = 3 = q = cos™ (?j
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42. (A)

43. (B)

44. (B)

sin A 3 sin(A - B)
sinC  sin(B-C)

sinA sinA.cosB-cosA.sinB

sinC sinB.cosC-cosB.sinC

a acosB-bcos A

c - bcosC-ccosB

[by Sine Rule]

= ab cosC — accosB = ac cosB - bc cosA
= ab cosC + bc cosA = 2ac cosB

S b x a’+b*-c? + bex b* +c? -a?
2ab 2bc
2 2 g2
—ogex &t b
2ac
a’+b*-c* b*+c?-a?
+ =a+c-b
2 2 “
>bP=a+3-DP
=2 =+ &

Hence @?, b?, ¢ are in A.P.

1 6
In the expansion of (2& + WJ

1 r
T,,, =°C, (2\5)6"(@)

6-4r

Tr+1 = 6Cr (2)6—3rxT

o 6—4r -1
ere, —

=6-4r=2=r=1

Coefficient of x = °C, (2)°

= Ox8 =

b+c b*+c* k
c+a c*+a’
a+b a*+b® k

b+c b*+c? 1
= kic+a

a+b

2 +a’
a’+b? 1

48

kl =(a-D)(b-d(c-qa)

1|=(a—- b)(b-d(c—q)

R,»R,-R and R,>R, - R,

b+c b*+c? 1
= kla-b a*-b?

a-c a*-c*> 0

O|=(a—Db)(b-d(c-q)

b+c b*+c* 1

= kla-b)(a-| 1
1
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a+b O
a+c O

45.

46.

=—(a-b)(b-(a- 0o

b+c b*+c* 1

=kl 1 a+b 0 =—-(b-9
1 a+c O
R3_>R3_R2
b+c b*+c? 1
=kl 1 a+b Ol =c-b
0 c-b O
b+c b*+c* 1
= k(c— b) 1 a+b O (c— D)
1 0

= K[(b+ Ox0 - (b + )x0 + 1x1] = 1
Skx1l=1=2k=1

(C) £ =+/1+sin? x?

1 1
fe=5 XmXQsinxQ.cost x 2x

2xsin x?.cos x°

S = V1 +sin® x?
Jn n
2x——sin— —
'[ﬁJ B 2 Sin COS4
flo )= n
\/1+sm2—
4
1 1
f(ﬂ] 5
7 | -
1+l
2
Jn
(V) _2 _[=
172 3 Ve
2
D) 10101 0, 0.11
x2'= 1
\—>0><21= 0 5 -1><2’14
1x2'=4 2
0x2°= 0 7 =1x27?
1x2*=16
= 1 1 3
1 ="
2+4 2 0.75

Hence (10101.11), = (21.75)
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47. (A)

48. (C)
49. (B)
50. (A)

I‘f;
=l o) &
2
X
L= st(xS—l)
Let X* =t

dx

1
=3 dx=dt = x*dx= gdt

Y R
=13 tt—-1)

lJ(L_ljdt
3t-1 ¢

I =log(t-1)-1log t] + c

1 (t—lj
I—Elog ) te
1 x* -1
Elog PER L

Let y = log,(5x* -7)
On differentiating both side w.r.t.'x

dx 5x°-7 x
ﬂ __10x
dx 5x*-7
cos5x—2cos4x+cos3x
sin5x —sin3x
cosS5x+cos3x—2cos4x
sin5x —sin3x
2cos4x.cos x—2cos4x
2cos4x.sin x
2cos 4x(cos x —1)
2cos4x.sin x
—(1—cos x)
= -
sin x
. 2 X
-2sin 5 x
= = —tan—
. X 2
2sin—.cos —
2 2
Statement I

n=12

The required sum = %(n +1)(2n +1)

12
=~ (12 +1)(2x12+1)

= 2x13x%x25 = 650
Statement I is correct.
Statement II
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5S1.

52.

53.

54.
55.

©€)

(D)

©)

©)
(B)

n="17

n(n+ 1)}2
2

The required sum = {

_ [7(7+1)}2
- 2

(7x8j2
=) =784

Statement II is incorrect.

. o 4 1
The required Probability = 55 " 13
lim _Y°X~5 [Q}f
x5 ,2)6—1—3 0 orm
by L-Hospital's Rule
_ Lexxs-o
= 111'1’51
l(2x— 1)*?*x2-0
2
5,1
:>hm 2 /5x :)].11'1’15 2x -1
x—5 # x—5 2 /5x
(2x-1)
5V2x5-1 5x3 3
= = = =
24/5x5 2x5 2

3
Probability of Kapil's selection P(k) = 2

BN

dP(k)=1 3.
and P(k) ~ 2

1
Probability of Sumit's selection P(s) =3

P(5)=1-= -2
Probability of one of them is selected
3 2 1
-2t
473 4
6
—+
12

1
.
3
1 _7
12 12
Let x = ai+bj+ck
Now, (x.i)i=[(ai+bj+ck.i]i
= [di= ai

Similarly (y.j)j = bj
and (z.k)k = zk

Now, (x.7)i+ (;c.j')J+ (x.k)k

=ai+bj+cz =x
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56. (C) Statement I

:}2 _y_ ﬂ
- - - y =1+
For any three coplanar vectors x,y and z, dx dx
(xxy).z =0 :>(2y—1)(jl—‘lz=1
Statement I is correct.
Statement II dy 1
— . . — = =7 -

LHS = x.{(y+z)x(x+y+2)} dx 2y-1

T T X ot X Tt X rt X ot X T 1
= x,{yXx+yXy+yXZ+sz+sz — £ [ S

o 709 =2 F -1
+zXxz}

L~ L, o 2n o 3n . 4m
= x{yxx+yxz+zxx-yxz)} 59. (C) sin §+ sin ?+ sin’ ?+ sm?

- TxEHI(ExE
x-(yxx)*x(zxx) =>sin2£+ sin22—n+ Sinz(n_Q_SnJ+

=0+0=0=RH.S. 5 5
Statement II is correct.
N
57. (A) 0 Sm( )
T = sin22+ sinz%I + sing%t + singg
120 m
Lo L o 21
So° 60° \L :>2(sm 5+s,1n 5)
B A P )
2 2
In DAPQ:- oo { 10—2\/5] { 10+2\/§J
4 4
tan60° = &
AP )
10-25 10+24/5
:>\/7=E :>AP=E =2 16 " 16
AP NE) L
In DBPQ:- S9x20_ 3
PO 16 2
tan30° = 55 (n+2)!+(n+1)(n-1)!
60. O TR ym-!
_, 1 _ 120
J3 AB+AP (n+2)(n+nn-1)4+(n+1)(n-1)!
= n+1)(n-1)!
= AB + AP = 1203
120 n+1)(n-1)[(n+2n+1]
= AB+22 = 12043 - (n+1)(n-1)!

NE]

=n?+2n+l = (n+1)?

_ 1 B 2
= AB = 120(J§—ﬁ]:>AB—80\/§ A Ie{x +x+1}dx

(x+1)
Distance between both trees = 80 \/§ m J‘ ) {x(x 1)+ 1}
2
58. (B) Let y = (9 =\x+yx+yxt. = (x+1)
X 1
S y=,x+y l——t—
. :;fe Lc+1 (x+1)2}dx
On squaring
=SyP=x+ty x.e*
On differentiating both side w.r.t.'x" = e x x+1 te= x+1 te

Ph: O9555108888, 095552088838 [ 8 |
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Lt 3 LF. = o>
>b+c a+b a+b+c 2

I.LF. = ¢~
N atbtbtc 3 Solution of the differential equation
(b+c)la+b) a+b+c

yxLF. = [QxLF. dx

62. (D) In DABC

at2b+c 3 2 ) 2
~ (btclath) atb+e =yx e’ = _[(tanx)e”‘ x e dx
=(a+2b+ dla+b+c=3b+d(a+b)

= & +ab + ac+ 2ab + 2b*+ 2bc +ac +be + &
= 3(ab + b?> + ca + bq)

Syx e = Jtanxdx

2
= y.e" =logsecx+c

= a?+2b*+ & + 3ab + 2ac + 3bc = 3ab| 68. (C) (h, K)
+ 3b? + 3ca + 3bc p_—
>a+3-b=ac M
a’+c’-b* 1
2ac 2 S(1,3)
=>cosB=cosg=>B=g x+y=6
Now, PS = PM
63. (C) A leap year = 366 days ow
= 52 weeks and 2 days = J(h+1?+(k-3) _h+tk-6
2 V12 +12
The required Probability = = On squaring
. = h+1+2h+k*+9-6h
64. (C) cos(tan'x) = cos|cos™ ( ] _h?+k®+36+2hk-12k-12h
V1+x? - 2

On solving

cos(tan™'x) = o = h*+ k*-2hk+ 16h =16
tx Equation of parabola
65. (C) i,i and 1 are in A.P., then X+ Y- 2xy + 16x =16
ab  bc ca 69. (D) We know that
9 1 1 (I1+ 9" =Cy+ Cx+ Cp? +....+ C X"
— = 0t On putting x=1
be ab ca
= (1+1)*=C,+C, +C, +...... +C%
2 _cetb e Hence C, + C, + C, +.....+ C = 2

bc  abc e _
Hence b, a and c are in A.P. 7. Quy X=yl+x

66. (B) sin* [cos (cos1 (sin%jn =y= (x —vl+ xz) (i)

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

o (sn{3x-]) - sl [

= sin’! (cos (cosl (— sin%n] N ] (W - x]

i ool (g | b R)

-

n n 1+ x*
= sin”! (Sm(‘z)] ~ % = 112U =-4y ..(i) [from eqi)]
67. (D) Differential equation Again differentiating
dy 2 1 1x2x
a+ 2xy = (tanx e = 1+ x> y2+ylxixﬁ__4yl

On comparing with general equation
= (1+ )y, + xy, = —4ylm

P=2xand Q = (tanx) e”* = (1+ )y, + xy, =4 % (- 4) [from eq(ii)]
LF. = ef"d" = (1+ Xy, + xy, = 16y

Ph: O9555108888, 095552088838 [ 9 |
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71.

72.

73.

74.

(B)

(€

(B)

Given that a= 12, b=20, c= 16

a’+c*-b?
Now, cosB= ——
2ac
(12)2 +(16)2 —(20)2
= =
cosB 2x12x16
L coap o 144+256-400
cos 2x12x16

= cosB=0 =B =90°

Now, sinA = sin90 = 1
1-3tan’ A

3tanA -tan®* A

17
1-3tan? "

17
3tan—Tc—tan3E
4 4

=

=

1-3tan? (4n+EJ
4

=
3tan(47‘c + EJ —tan® (471 + EJ
4 4

1-3tan? =~
-_ 4
3tan — tan® =~
4 4

1

=-1

1-3x1 2
= - =
3x1-1°

2
2 a b
Given that X = 0 —4|A= and

c d
1 -10
B=13 ¢

Now, AX = B
a b|[-1 2 1 -10
lc d|lo -4|7|-3 6

-a 2a-4b 1 -10
|- 2c-4d|7|-3 6

On comparing

-a =1, 2a-4b=-10
=a=-1, 2x(-1)-4b=-10= b =2
-c=-3, 2c-4d=6
=c=3, 2x3 -4d=6=>d=0

-1 2
Hence A = 3 0

A(-1,2)

(h, k)

B(4’ _2) C(_17O)

Ph: O9555108888, 095552088838

75.

76. (D) Centroid of DABC = (

(B)

Let P is circumcentre,
then AP = BP = CP
Now, AP = BP

= Jh+1P + (k-2 =\(h - 4 + (k + 2
On squaring

= n+1+2h+k*+4-4k=h*+16-8h+ k?
+4 + 4k

= 10h-8k= 15 .. (i)
and AP = CP

= Jh+1P + (k-2 = (R +17 + K°

On squaring

= h +1+2h+k2+4—-4k=h?+1+ 2h + K2

=4-4k=0=>k=1 ...(id)
from eq(i)

23
-8 = > h= —
10h-8=15=nh 10

Hence circumcentre P = (%,lj

A(-1,2)

(4,—2)B
Let D(h, k)

D(R, k) C(-1,0)

Sl fBC-2t2 _ 2
ope o =14 3

Slope of DC = 1-hn

k-2

h+1

k.
1+h
Slope of AD =

A.T.Q.
Slope of BC = Slope of DC

=2_k
5 1+h
=2h+ 5k=-2 ...(d)
and (Slope of BC)x(Slope of AD) = -1
-2 k-2
——x =_1
S5 h+l
= 5h-2k=-9 ...(id)
On solving eq(i) and eq(ii)

-49 8
= — k= —

-49 8)

Hence H = (E:E

~1+4-1 2—2+0)
3 7 3

(29
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77.
78.

79.

80.
81.

82.

83.

B) AnB)u (BN C)
(C)S,=n?+n-7

S ,=(n-1P2+(n-1)-7

S ,=nf-n-7

Now, T =S -S,

=T =(P+n-7)-("*-n-7)

=T =2n

=T, =2x21=42

3 81 27
(C) log,, 2 - log,, 397" log,, 8
3 27
4" 8
=log,,| g1
32
81
= log,, gxa =log,,1=0
©)

(D) Statement I
We know that
cos?a + cos®b + cos?Y =1
Statement I is incorrect.
Statement II
We know that

cos?a + cos?b + cos?Y =1

cos20+1 cos2B+1 cos2y+1
= + + =
2 2 2
= cos2a +1+ cos2b +1+ cos2Y+1 =2
= cos2a + cos2b + cos2Y=-1

Statement II is incorrect.
(D) 9! x C(17, 9) = k.P(17, 8)

17! 17!
= 9Ol x =k x—
918! Y
:}i_k i
81~ "o
-2 - =k=9
8!  9x8l -

(D) A =tan'3 and B = tan™'2
We know that
A+B+C=p
=tan'3 +tan'2+ c=p

3+2
=tant| 77355 ) e

5
= tan™! 5)tec=p

I ZL N
g TeTPhTeTy

Ph: O9555108888, 095552088838

84. (B) AT.Q
a+45d =147 ()
a+ 146d = 46 ... (i)

On solving eq(i) and eq(ii)
a=192, d=-1

Now, Let nth term is zero
=a+(n-1)d=0

=192 + (n-1)x(-1) =0
=192=n-1=n=193

og(a+ i) + tog] —1— |

85. (B

-

P
=>log(a+x/1+a2) —log(a+\/1+a2)
=0

86. (C) Let a=3i+j+k and b=4i+k
For option (C)

- 2+}—41Ac
Letc=W
AT.Q
- - 3+1-4
a.c = 3v2 =0

L . 4-4
and b c=%—0

. . 2+}'—4I§

The required unit vector = W

87. B)A+B+C=p
=B=p-(A+C)
Now, cosB = cosA.cosC
= cos[p —(A + C)] = cosA. cosC
= — cos(A + C) = cosA.cosC
= — cosA.cosC + sinA.sinC = cosA.cosC
= sinA.sinC = 2cosA.cosC

= tanA.tanC = 2
88. (B) Differential equation

ay _1+y*
dx 1+ x>
dy dx

1+y* 1+
On integrating
[ dy - | dx
1+y®  J1+x2

= tan'y = tan’'x + tan’lc
= tan'y - tan'x = tan’!c

- X

= tan’! [ Y

= -1
1+xy) tan'c

y-x
1+xy

=cC

=y-x=cl+xy
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89.

90.

91.

92.

(B) Given that f(x =|3x2 - 2x—47) and g() = »°
Now, fog(x) = f[g(x)]
= fog(x) = f ()
= fog(x) = |3x' — 2x% - 47|
= fog(2) = | 3x2% - 2x22 - 47|
= fog(2) = |148-8-47| =7
(B) n{E)="*C,x3C,x°C +*Cx3C x°C +*C *3C x°C,
n(E) = 6x3x1 + 6x1x6 + 4x1x1
n(E) =18 + 36 + 4 = 58
n(S) = ¥C, = 286
58 29

The required Probability = 286 143

(C) Equation
be-mx+ m=0

m
a+b=Tanda.b=

~|3

W) gy (i)

. 37
- [” 11:2— dx ... (ii)
o[ 5-x]+ot

from eq(i) and eq(ii)

o) o[ 3 - x|
1= [P 22 L ax

0 T
+ -
o(x) 4{2 x]
oI = j:/zldx
21 = [x]}”
2dA=2_0=1=—
2 4

Ph: O9555108888, 095552088838

93. (C) InDABC, if ZC=120°c= /g, a=2
Sine Rule

a b ¢
sinA sinb sinC

(e}

sinA sinc

2 _ 6

sinA  sin120

2 J6
= = -
sinA  3/2

W,

= sinA = i=>A=45°

J2
5+3cos2x
94. (C) cot’!(4cotx) + cot™? T 3sinx
sinx
= Cot—l (i) + tan’l M
tan x 5+3cos2x
3x2tanx
2
= tan! tanx + tan™! —l+tan x xQ
3(1-tan” x)
S+————75—"
1+tan® x
6tanx
2
= tan! (tanxj t tap 1| Lt tan X
8+2tan” x
1+tan®x
tan x 3tanx
- tan! 4 4 +tan® x
1- tan x 3tanx
L 4 4 +tan® x
L [4tanx+tan® x +12tan x
= tan | 16+4tan’x-3tan’x
[16tanx + tan® x
=tan?!| ——5——
16+ tan” x
[ tan x(16 + tan® x)
= tan’! 5
| 1l6+tan” x

= tan’!(tanx) = x

95. (B) Lety=x"+7*
On differentiating both side w.r.t.'x"'
dy

e 7x° + 7% log7

96. (C)
97. (B)
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a+b 1-c c-a-b
) [b+c 1-a a-b-c
c+ta 1-b b-a-c

98.

C,—C,+C
atb 1l-c c¢

b+c 1-a a
c+a 1-b b

C,—»C,+C,
a+b 1 c
b+c 1 a

cta 1 b

C,—C +C,
a+b+c 1 ¢
a+b+c 1 a

a+b+c 1 b

11c¢
=(a+b+gd|l 1 a
110b

=0 [-- Two columns are identical.]

B A
99. (C) 2a sin25+ 2b sin25= 2a+ 2b- 3¢

B A
=2a+ 2b-2a sinQE -2b sin25= 3c

B A
= a+a—2asin2§+ b+b-2b sin2§= 3c

= a+a(1 — 2sin? %J +b+b(1 —2sin? %):30

= a+acosB + b+ bcosA =3¢

24 c% - p? b’ +c®-a’
= a+axu+b+bx7 =3¢
2ac 2bc

a’*+c?-b? b* +c? - a?
= 3c
2c

2c

=>a+ + b+

2
sa+bh+ 223
2c

=a+b+c=3c
=a+b=2c

Hence a, c and b are in A.P.

3x-1 y-1 z-2
-4 4 2

1

3 y-1 =z-1
= = =
_4 4 2

3

100. (B) Line

101. (D) InDABC, a=13cm, b=12cmand £ C=150°

102. (B)

103. (A)

104. (C)

Direction cosines

-4/3 4 2

2 ’ 2 ’ 2
(j) +4%+2° (j) +4%+2° (_—4) +42 427
3 3 3

-4/3 4 2
~\14/3°14/3°14/3

263
“\7°77
1 .
Area of DABC = 5 ab sinC

1
=§ x13%12 sin150

1
= 13><6><§ = 39cm?

log, 4 xlog,, 2 xlog, 9
log, 8 x1log, 9 xlog,16

log, 2* xlog,, 2xlog , 3’

= log, 2% x log . 3* xlog_, 2°

1 2
210g32leog22x510g23

- 2 4
310g22><§10g23><§10g32

=

YNSRI

1
8
lim x—2x? +3x+1
e 1 -2x+6x2 —4x°

2 3 1
xs(l——+—+—J
x x* x

1 2 6
XS(f—f+f—4)
x> X x

1-0+0+0 -1

= - =
0-0+0-4 4

= lim

X—>o0

foci(t ae, 0) = (£ 2, 0) and e =

here, ae = 2

1=

1
=>a><$=2 =a=22
Now, b? = d?(1- €?)

1
pr=gl1-=
- 8( 2)

$W=8X%$W=4

Equation of ellipse
2 2

X .y
—t == =1
8 4

=x+2y=8

Ph: O9555108888, 095552088838
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105. (D) Sphere 4x* + 4y? + 42> - 8x— 10z = 20

5
=S+ Y2+ 22-2x- Ez—5=0

here, u=-1, v=0, sz’ d=-5

radius(n) =vJu® +v? +uw?-d

r=,/1+0+§+5
16
f21_11
16 4

r=

106. (C)

Given that f(Y=/64 — x* = fW:ﬁ

Now, £1£T41 % [%} Form

by L-Hospital's Rule

— lim J *)-0
x—4 1

_x
V64— x*
4
N
\J64-16
=4

NI
107. (B) f (9 = x3(3 — 4%

= lim

x—4

1
f'(9 = x3(-4) + 3 - 4x)><§x*2/3

3-4x

3x2/3

Flg == axs s
-12x+3-4x

, 3-16x
fd=—3m

For critical points
f'9=0
3-16x 3
== x= —
3x 16
108. (C) x\1+y® + yJ1+ x> =
On differentiating both sides w.r.t.'x"'

1 d
——x 2yay+\/1+y2 x 1+

f'i

Ph: O9555108888, 095552088838

109. (C)

110. (A)

111. (B)

Xy

U

Il =
o +
<

Cly ’ 2 'Cy [ 2
— 4+ + 4
+y + X

Intercepts on x-axis and y-axis = 6 units
and 14 units

8 tanqg + 15=0, where£<q<p

2
= tang = iS
8
here, sing =£ , cos( = , cotq =
17 17 15

Now, 3 cotq — 4 cosq + sing

-8 -8 15
= 3(%)_ 4(ﬁ)+ 17

-8 32 15
= —+—+—
S5 17 17

-8 47
= —+—

5 17

-136+235 _ 99

85 85

sec 2040 = sec(360x6 —-120)
= sec2040 = secl120
= sec2040 = sec(90 + 30)

-2
= sec2040 = —sec30 = ﬁ
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112. (C) y= (1+ x*) tan’'x— x
On differentiating both sides w.r.t.'x"'

dy
dx (1+ x2)x T3 2 +tan'x x(2x) -1
d
Ey= 1+ 2xtan'x-1
ay = 2x.tan'x

x-t 1

113. (C) I= [e X(1+—2)dx
X

Let x—l= t

X

1
= |1+—|dx=dt
X

I=Ietdt
I=e+c

L
I=e * +¢

1, J3
cos615 sin525
1 NE)

= cos(720-105) " sin(360 +165)

114. (D)

1 NE)

cos105 i sinl65

1 3
+
cos(90 +15)  sin(180+15)

-sinlS sinl5

J3-1

sinlS

—_

= =22

3_
242

115. (D) Giventhat q=-3i+2j+k and b=i+ ]2k

&

&‘

—_

Now, b+2a=(i+j-2k)+2(-3i+2j+k)
= b+2a =-5i+5]
and2a-3b=2(-31+2 j+k)-3(i+j-2k)

=2a-3b =-9i+;+8k

Ph: O9555108888, 095552088838

Now, (b+2a).(2a-3b) = -5%(-9) +5x1+0
=46+5=50

116. (A) sec!(-2) = sec™ (—secg]

(L9} = e _r
= sec!(-2) = sec {sec(n SH

2n
= sec'(-2) = sec™! (sec 2] = —
3 3

ax?* -6, x<1

is continuous at x=1,
x+7, x21

117. (B) f(x)={

then M f(x) = f(1)

x—-1"
= limge-6=1+7

=a-6=8 =a=14

118. (C)
119. (A) x=0
(0, 6)
h
6
y A
0 (3, 0) y=0
<«—3—

1
The required area = 5 xOAxOB

1
=3 x3x6 =9 sq.unit
1 2
120. (B) 1= | x.e*dx

1=2j01x2.e"dx

I1=2 [xz.[ e*dx — J{% (xz).f e"dx} dx}l

I=2 [xz.e)C - .[Qx.e"dxl

[=2 [xQ.e’“ - Q{x.e’C —J.l.e’“dxH:)

I= [xz.e" —2x.e* +2e* ]:)

I=[(l.e' -2.1.el+ 2e)(0 - 0 + 2&9)]
[=2[e2e+2e-2)

[=2e-4
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NDA (MATHS) MOCK TEST - 154 (Answer Key)
1. (Q 21. (B) 41. (C) 61. (B) 81. (D) 101. (D)
2. (B) 22. (C) 42. (A) 62. (D) 82. (D) 102. (B)
3. (4 23. (B) 43. (B) 63. (C) 83. (D) 103. (A)
4. (D) 24. (A) 44. (B) 64. (C) 84. (B) 104. (C)
5. (D) 25. (C) 45. (C) 65. (C) 85. (B) 105. (D)
6. (C) 26. (D) 46. (D) 66. (B) 86. (C) 106. (C)
7. (D) 27. (© 47.  (A) 67. (D) 87. (B) 107. (B)
8. (B) 28. (C) 48. (C) 68. (C) 88. (B) 108. (C)
9. (D) 29. (B) 49. (B) 69. (D) 89. (B) 109. (C)
10. (B) 30. (©) 50. (A) 70. (C) 90. (B) 110. (A)
11. (C) 31. (D) 51. (C) 71. (B) 91. (C) 111. (B)
12. () 32. (A) 52. (D) 72. (C) 92. (B) 112. ()
13. (B) 33. (B) 53. (C) 73. (B) 93. (C) 113. (C)
14. (C) 34. (€ 54. (O 74. (B) 94. (C) 114. (D)
15. (B) 35. (B) 55. (B) 75. (B) 95. (B) 115. (D)
16. (Q) 36. (C) 56. (C) 76. (D) 96. (C) 116. (A)
17. (D) 37. (D) S7. (A 77. (B) 97. (B) 117. (B)
18. (C) 38. (C) 58. (B) 78. (C) 98. (C) 118. (C)
19. (Q) 39. (A) 59. (©) 79. (Q) 99. (C) 119. (A)
20. (D) 40. (D) 60. (C) 80. (C) 100. (B) 120. (B)
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