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NDA MATHS MOCK TEST - 186 (SOLUTION)

sin® A +sin3A  cos®A-cos3A

sinA

(D) cosA

sin® A + 3sin A —4sin®* A
sinA

. cos®A—4cos®A+3cosA
cos A

. 3sinA-3sin® A . -3cos® A+3cosA
sinA cos A

= (3 — 3sin?A) + (-3 cos?A + 3)

= 6 — 3(sin?A + cos?A) =6-3(1) =3

o o

1 1
(B) sin2665— Sin2235

2
. 1° 1°
sin{ 90°-23— || _— sin?223—
= [ ( 2)} sin 232

o o

1 1
cos?23 o sin?23 o

cos2 (23 1—)
2

[- cos2A =‘cos?A — sin?A]

cos {2 X (%) } = cos47°

(D)-Given that, tanA'= x +1 and tanB = x-1

tanA —-tanB
1+tanA.tanB

=

=

Now, »® tan(A-B) = xQ(

(x+1)—-(x-1)
=X 14 (x+1).(x—1)
)= =
= X 1+ -1~ x2.F=2

(D) (sin*0 — cos*® + 1).cosec?0
= {(sin?0 — cos?0)(sin?6 + cos?6) +1}.cosec?0
= {(sin?0 — cos?0).1 + 1}.cosec?0
= {(sin?0 — cos?0)+1}.cosec?0

1
., _
= (2 sin e)'sin29 2
C = — -5
(C) --seca = 5 = cosa = 13

. } 25
Now, sina. = /1 —cos?2a = 1—@
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6. (B)

12
13

144
= V169 -

a b c

[-270 < a < 360°]

sinA sinB sinC

b_e_y
S

L a_b_c
4 6
= a=4K, b= 5K, c= 6K
b* +c* -a?

N A =
oW, COS he

s cosA 25K” +36K” -16K”>
cos 60K

AW

a’+c®>-b°
dcosB= 12
and cos ab

L eoqp - L5KA+86K° 25K 9
cos 48K?

a’+b?-c?
and cosC = T oab

 eode - 16K +25K* - 36K’ _
cos 40K?

@ |~

.9
16 ° 8

AW

..cosA : cosB : cosC =
=12:9:2

sinA _sinB sinC
a b

(true)

cosA cosB cosC
a b
.. tanA = tanB = tanC

.. AABC is equilateral and so each of its
angles is 60°.

(given)

A= %axaxsin60°

=>A=l><2><2><£= 3
2 2
r= s1r1231r1231n2

Here A=B =C = 60°
. r=4R sin30° x sin30° x sin30°
R

T2
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9.

10.

11.

12.

(A) acosA = bcosB

-~

= K sinA cosA = K sinB cosB

= 2 sinA cosA = 2 sinB cosB

= sin2A —sin2B =0

= 2 cos(A+B)sin(A-B)=0

= cos(A+B)=0orsin(A-B)=0
=A+B=90°orA-B=0°

= ZC=90°0orA=B

= AABC is either right angled or
isosceles.

1-x?
2 tan’lx = cos‘{ }

1+ x?

... (i)

R S L
tan x—Ecos 1+ x2

1+ x? 3

by componendo and dividendo Rule

2 :3+\/§
2x* 3-42

_B-v2) 3-2)_(3-+2)
T (B+42) (3-+2) 7

_3-42
G

Let

=

= X2

1 L2
tan ECOS “3 | = tan(tan™'x)

(3-+2)
J7

tan! l1-cosx
an™ | ————
sinx

2sin? (xj
2
2 sin(x)cos (x)
2 2

= tan! (tanfj =
2

= X=

= tan’!

x
2

tan '3 + tan'x = tan™!8
. 3+x .
=tan”| "5 ) = tan’8

Ph: O9555108888, 09555208888

13.

14.

15.

-~

1
=>1_3x—8 =>x—§

21

3
T -1 T -1
N (E_COS x) +(§—cos yj=

2n
= cos’lx + cos’ly = “_? =

|

h
l 607 30°,
B X C 50m D

Let BC=x, AB=h
In AACB :-

sin'x + sin'y =

27

I
3

A

tan60° =

= ./3 =
In AADB :-

tan30° =

1 __h
= 3 x+50 " Y3h=x* 50

= J3h= %+ 50 [from Eq. (i)]

ﬁ(ﬁ—%)h=50=>2h=50\/§

= h=25/3m
Let the angle of elevation = 0

C

15m

= tan6 = tan45° = 0 = 45°
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16. (C) Given' that,x2a and B ?re the roots of the adj(B) 2 1 2 1
+ +7 = Bl=—fr—= 1=
equation 4 3x 0. ~.B IB| Ll 4 0 =B7=|_; 0
3 7
.'.OL+B=—Z al’ld(X,B=Z 2 1 -1 2
. -1A-1 —
SBIAT= g 0]l 1
) =) _+i:>M
Now, a2 + B~ = o2 B (p) 24+1 4-1
“|l1+0 -2+0
9.7
(@+B)—208 _ 16 2 -1 3
(cp)’ 49 1 -2
16
a O 1 0
9-56 20. (B) . A= 11 and B = 2 1
_, _le _ 47 16 _ 47
49 16 "49 40 o Olla O
16 Now, A=171 1]|1 1
17. (D) Given that equations )
X+ kx+64=0and @—8x+ k=0 :}Azz[‘“o‘ 0}[0‘ 0}
have real roots. Ixo+1 O+1j fa+1 1
S k224 x 64 [-B%?-4AC >0] But A2=B
From eq(i) and (ii),
k=16 On comparing, o> =l and a + 1 = 2
18. (B) Given that, a and B are the roots of x> — =gl
ox+ 4 =0 21. (C) (adjAT) = (adjA)” = (adjAT) - (adjA)T
. Sum of roots = a + B = 2 and product = null matrix

of roots = aff =4
Now, o® + B2 = (a + B)® — 3ap(a + B)
= 2°-3x4x2
= 8-24 =-16

at+tx a—-x a—x

22. (B) a-x a+tx a-x _,
a-x a—-x a+x
L 5 o _1 C,—-C +C,+C,
19. (B)iGiven A = 11 and B = 1 2 3a-x a-x a-x

3a-x a+x a—x

= =0
1 2 3a-x a-x a+x
Here, |A|=1 1 =1-2=-1
N 1l a—-x a-x
1 -1 1 -2
. l a+x a-x
adj(A) = {_2 1} = [_1 1} = (Ba-x =0
1l a—-x a+x
Ao adj(A]_ . 1 -2 ~ -1 2 R,—-R,-R and R,—»R,-R,
o A -1 17|11 -1
1l a-x a-x
0 -1 :>(3a—x)o 2x 0 -0
Here, |B|=1 9 =0-(-1)=1 0O O 2%

. = (Ba-x4x?) =0
adj(B)z[z _1} {2 1}  Sotution et
1 O -1 0 .. Solution set = {3a, 0}
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23.

24.

©)

(A)

3 ® >
o 2+’ 1
? 1 24+

C,—-C +C,+C,

2+(1l+ow+0’) o’

= R2+(1l+o+0’) 2+0° 1
2+(l+o+0°) 1 2+

2 0 ?
=2 2+n? 1
2 1 2+m

[+1+ o+ w=0]

1 ® ?
=921 2+w? 1
1 1 2+

R,»R,-R and R,—» R, - R,

1 ® >
=20 2+0’-0 1-o°
0 1-o 2+0-w’
1 ® >
=20 1-20 1-o0?
0 1-0 1-20°

= 2[1.{(1-20)(1- 20?) - (1 — ©)(1 — »?)}]
=2[(1-20-20?+4)- (1 —0- o+ 1)]
=2[5+2(1)-(2+1)]=8

a’+1

b® +1

c’+1

a a’
b b*

c c?

c ¢* ¢° c c* 1
1 a a? 1 a a?
2 2
abg|l b L1 D B,
1 ¢ c? 1 c?
1 a a?
2
S (+aby. |t P P =0

R,—»R,-R, and R,— R, -R,

Ph: O9555108888, 09555208888

25. (A)
26. (C)
27. (D)
28. (C)
29. (D)

2

1 a a
_ 2 _ 2
(1+abg.|0 Pma P -al_g
0 c-a c*-a?
1 a da
— (1 +abd(b-a)c-a). ° 1 P+|-0
1 c+a

= (1 + abg(b-a)(c—a)(c-b)=0
= abc=-1 (ra#b# 0
Given that a, b, cand d are in AP.

a ) b ) c d are i .
= bcd, acd, abd and abc are in HP.
Hence, abc, abd, acd and bcd are in HP.

Gi that 1 landi in HP
iven that, 2 % 10 are in .

4, x and 10 are in AP.

. . 4+10 14
.. Arithmetic mean, x = =—=7
2 2
S = L, where r <1
1-r
26 s a=-6(1 i
- 1-7 a ( ] ...(1)
9 .
and a + ar = 5 [given]
9
=>6(l-n+6rl-n-= 5

=12-12r+ 12r- 12 =9
3 1 1 1
122 Eor—E:a=30r9
logy(x)s.logx(y)Q.logZ(z)3
= Slog x.2log y.3log z
[--log b" = nlog b]

= 5log x.2log y.3.1 [-log,a=1]
logx 1o loghb
:>5.1g 2.2Y 5 ['-'logab= £ }
ogy log x loga
=5.2.3=30

x 1
log,x —log,| 7o + 9 )= log,9

= loggﬁ = log,9

X 9x
=2 ———— =9=>x=—+1=x=10
x 1 10
7+7
10 9
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30. (D) (a*-2a*b* + bY)*~! = (a— b)**.(a + b)™
= [@ -] = (@- b a+ b
= (@ - bY)?*-D = (a - b)**.(a + b)™
= (a- b a+ b2 = (a- b)*.(a + b)?
(a _ b)[Qx—2) (a + b)(Qx—2)
= a-b (@+b)? !
= (a-b)2a+b)f*>*=1
= —2log(a— b) + 2x.log(a + b) = logl
= 2x log(a + b) = 2log(a — b)
log(a - b)
= X% log(a+b)
sin(e*? -1) [Qform}
3L D) S T mx -y 0
by L' Hospital's rule
._cos(e™?-1).e"” 1x1
= lim = =1
x—2 1 1
x-1
32. (C) Given that, f(9) =9 and f'(9) =
flx)-3 [O }
—f
Now 1X1£r91 \/;_3 o orm
by L' Hospital's rule
,— S (x)
11mﬂ—)
= x—>9 1 1
2x
a0 xx _ f19)x9
x—>9 \/f \/f 9)
4x%x3 N 4x3
= \/§ 3 °
lim 1-sinx [gform}
33. (D) Now, ‘1m, (= 2x) 0
by L'Hospital's rule
lim —_— 08X
= o2 2(m — 2x)(-2)
cos x {O }
— lim ——— —form
/2 41— 2x) 0

Again, by L'Hospital's rule
lim —sinx

= x—m/2 4(—2) =
Ph:

. sinx
m ———-
xon/2 8

34.

35.

36.

~—

~

09S55108888, 09555208888

= l.sin£=>l><1=l
8 2 8 8
Let ¢, = (h, k)
¥+ yr-2x-4y-20=0 ...(i)
centre ¢ (1, 2)

radius = (1 + (2)?

-(-20)=V1+4+20=5

It is clear that the point M is the mid
point of ¢, and c,.

‘5_h+1 _k+2
' 2’ 2
=>h=9,k=8

Hence the equation of required circle
(x-9),+(y-8)*=25

Line px + qgy+ r=0 ...(1)
...(ii)
If equation (i) is the tangent of circle (ii)
then perpendicular distance from centre
(0, 0) to the straight line (i) is equal to
radius.

circle ¥* + y? = @

i.e. %= a=>r=ap*+d)
VP tq
Let the equation of ellipse be

X2 y2

+_
a’? b?

The coordinates of the foci are (0, +4)

=1 (i)

4
\be—4ande—§

5
Now, a? = b*(1- €?)

== (5)2(1— 16)
25

4
:>b(-)=4:>b=5

9
=>a=25x— = a>=9

25
from eq(i)
2 2
y
— 2 =
ellipse 9 o5 1
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37.

38.

39.

40.

2 2

(B) The equation of ellipse % +Y 1

(A)

(A)

b2
...(d)
The equation of line Ix + my + n=0
my=-lx—-n

=v= [ ()

Now we know that the line y = mx + ¢
touches the ellipse (i)

If & =ad*m? + b?

So line (ii) touches the ellipse (i) when

2 2
n l
4] oft] o
m m
n? = a’P + b»m?
The equation of ellipse 9x* + 16y* = 144

2 2 2 2

X 4+Y 1o x—2+y—2:1
16 9 4 3

The equation of line y = x + |

Now we know that line y = mx + ctouches

2 2

. x|y
the ellipse =z + o 1

if =a’m?+ b2
=12=(4)%1)*+ (3)*=1°=16+9
=12=25=1=1%5
Slope of line x—y +4 =0is1
So slope of perpendicular to it=-1 = slope
of tangent
> m=-1
given Hyperbola equation
¥ —4y?=36
2 2

Xy

36 9
equation of tangent

y=mxim:>y=—xim

=S y=-xt27 >y=-xt3.3
The hyperbola equation

2 2

X y .
100—4—9— 1 (1]
and line equation y = mx+ 6 ...(i)
We know that the line y = mx + c touches
the hyperbola

2 2

XY _
a’? 49 1
If &=a°m?- b?

41.

42.

43.

44,

Here,c=6,a=10,b=7
= (6)* = (10°m? - (7)?
= 100m? = 85

) /17
>m=,|—
20

2 =
=™ =100

(A) LetI = IeX1°ga.exdx

I= _[elog“x .e*dx

I= J.ax.exdx=_[(ae)x.dx=&
dx
(B) =J.x2(x4+1)3/4
=1 =I dx 377
x2 () (1+ 4J
X

(A) Letl = -I.COS3 X.elog[sinx).dx

I= J.cos3 x.sinx dx
Let cosx=t= —sinx dx = dt

I= f—tsdt

I= i +C=—lcos4x+C
4 4
B) (x-12*+8=0
=>(x-1P=-8=(-2)
=>x-1=-2

or —2m or — 20
=>x=-1,1-20, 1 -20?

Ph: O9555108888, 09555208888
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45.

46.

47.

48.

49.

50.

oy L+ (1+3) 1-1+2i
BT 5= gar9g= 2
Now, "= 1

= the smallest positive integral value of
n should be 4.

(A) A.T.Q,
|x+iy-5i| = |x+iy+ 5if
= |x+ (y=-9)i| =[x+ (y+9)i

=X+ (y=5) =2+ (y+ 5
=>x+y?-10y+25=x2+y?>+ 10y + 25
=20y =0=y=01ie. x-axis

N ( 1 ) 1

(C) Probability = 2) = 32
(B) Possible outcomes n(S) = 6

There are 2 odd numbers less than 5,

So n(E) =2

2
Hence P(E) = i

(C) Possibilities of sum of the dice is more
than 10{(5, 6), (6, 5), (6, 6)} = 3
Possibilities of sum of the dice is divisible
by 3{(1, 2), (1, 5), (2, 1), (2, 4), (3, 3), (3, 6)
(142, 2), (4, 5), (5, 1), (5, 4), (6, 3), (6, 6)} =

(C) The equation of normal of parabola
y? = 4ax in terms of slope is given as

Yy =/mx - 2am —.am®
...(1)

Now for given curve y* = x, we have 4a =1

= —
R
So from equation (i), we can write y = mx
o1 s
oM g m
Since it passes through (c, 0), so we have
o me L L
=mec-ym- m

1
ﬁm(c—l—lm2j=0 =m=0orc- —
4 2

1 1
Now let us consider ¢ — 274 m =0

Ph: O9555108888, 09555208888

~—

:}l 2 = l:} —2 C_l
g Ty T 2

Now for three normals m should be real,

1
therefore ¢ > 5

B) The equation of normal of y? = 4x at point
q y p

(m?, 2m)isy=mx-2m-m®

If the normal makes equal angles with
the coordinate axes, then m = tan%= 1
.. The required point (m?, -2m) i.e. (1, -2)
Parabola equation x* + 2y = 8x-7

= x*-8x=-2y-7
=>xX-8x+16=-2y+9

9
= (x— 4)? =—2(y—§j

9
. coordinate of vertex = | %=

2
Curve y =2x*—x+ 1 ...(1)
d
Ey =4x-1
line equation y = 3x+ 9 ...(i)
Slope = 3

If tangent is parallel to the line (ii) then
slope is equal i.e.

4x-1=3
x=1
The value put in equation of curve (i)
y=2-1+1=2
Hence the required point (1, 2)
Curve x=#+3t-8and y=2£-2t-5
At point (2, -1) we have 2 = 2 + 3t- 8
=£+3t-10=0=(t-2)(t+5)=0
=t=2,-5
and-1=2£#-2t-5
=22 -2t-4=0
=2(t-2)(t+1)=0 =>t=2,-1
So t = 2 for point (2, -1)
Now%=2t+3andﬂ=4t—2

dt dt
dy dy/dt 4t-2 6
dt  dx/dt 2t+3 7

Slope,
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55.

56.

57.

58.

59.

(A) Curve ¥ + y?-2x-3=0 ...(1)
diff. w.r.t x
dy dy 1-x
N ay  ,_ ay _ -~
= 2x+ 2y. . 2=0= dx y
, . . dy
Since tangent is parallel to x-axis so e
1-x
0= —""=0=x=1
y
from eq(i)

1+y*?-2-3=0
=S y=4=>y= 12
So required (1, +2)

(A) Equation (b—gx® + (c-a)x+ (a—b) =0
one root =1
Let other root = a
A.T.Q,

—(c—a)

b-c

l+a=

a-b
b-c

and l.a =

a-b
b-c
(C) Equation x* + 3x+2 =0
Roots are. a==1, 3 = -2 [..a > ]

{1 o] [oc a}

Now, B [3_ 1B
%_
1 -1] [-1 -1

T2 2|1 -2
1x(-1)+(-1)x1 1x(=1)+(-1)x(-2)
{(-2) X(E)+(E2)x T (=2)x (1) +(-2) x (—2)}

-[s s

(D) Work done W = F.(AB) = F.(OB- OA)

==

W =(2i+4j+5k).(-5i+]+2k)
W =2x(-5) + 4x1 +5x 2

W =-10 +4 + 10 = 4 units
(B) We know that
cos?a + cos?P + cos?y =1 ...(1)

Ph: O9555108888, 09555208888

Statement 1

= 2 cos?a + 2 cos?P + 2 cos?y = 2

= 2cos?a—1+ 2 cos?p -1+ 2 cos>y-1=2-3

= cos2a + cos2P + cos2y = ~1

Statement 1 is correct.

Statement 2

from eq(i)

cos?a + cos?B + cos?y =1

= cos?a + cos?p = 1 — cos?y

= cos?a + cos?B = sin?y

Statement 2 is correct.

Statement 3

cos?a + cos?B + cos?y = 1

= 1 -sin%a + 1-sin?f + 1 —sin?y =1

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

Statement 3 is incorrect.

- Statements 1 and 2 are correct.
60. (B) Ellipse 3,2 + 4y?> = 54

Now, 3(3)? + 4(-2)2

=27+ 16 =43 < 54

- point (3, —2) ellipse inside the ellipse

but'not at the focus.

_l(x—l) _l(x+1)
61. (C) y=cos <41/ teosect| 7

= y =cos™! (x_—lj + sinl[x_l)
Yy x+1 x+1

T
:>y=§

On differentiating both sides

— = o1
[ sin™ x + cos x:E}

dy
7 =0
62. (D)
63. (O) 1
A 075)
B
-1 1
(ﬂ%aﬂ
03]
2
Area of AAOB = ~x~xt= L
rea o = 2 2 2— )

1 1
The required area = 4 x ) sq. unit
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. _2x+x° o (1+x
(C) Given that f (9= 17057 and g(9g= ln(:j

64.
65. (C)
(66-68)

66. (B)
67. (C)
68. (C)
69. (B)

e—1 e—-1
Now, fog(m) = f[g(e+1ﬂ

= f[ln €]

No. of two-digit numbers = 5x4 = 20
No. of three-digit numbers = 5x4x3 = 60
The required numbers = 20 + 60 = 80

‘%

C

P

Total students = 300

No. of students who are good.in Physics
and-Mathematics but not in Chemistry
=15

No. of students who are in either
Mathematics or Chemistry but not in
Physics = 86 + 22 + 60 = 168

No. of students who are good in Physics
and Chemistry but not in Mathematics
=300- (74 + 15+ 86 + 21 + 22 + 60)
=300 -278 =22

tan? (1 +x) +tan!(1 - x) = %
L @+ x)+(1-x) _x
= tan L—(ler)(l—x) 6

Ph: O9555108888, 09555208888

2 1
= = = 2 =

el 23

C) 1+x+x2+x3+ ... +x0)?

N

=>1+2x+3x%+...+(n+ 1)x"+ ..o
Hence coefficient of x* = (n + 1)
(A) (998)1° = (1000 - 2)!/3

=

70.

71.

9 1/3
13 |[1— ——
= (1000) [ 1000}

r 1/3
1.2
i 1000}

L] ;(:13_1)(1

2
- + +....
3(500) 21 500}

= 10

= 10

L le 1 }
= 101721500 9x250000

(2250000 — 1500 -1}
= 1007775550000

22484990

2250000 ~ 299

=

16

_ cov(x,y) 0.6 =

Y G,.0, .o,
16 _ 20

4x0.6 3

Equation is ax? — 12x+ 15=0

One root is 2 + i, then other root is 2 — i.

. .12
NOW,2+l+2—l=Z

= 0, =
Yy

12
=>4=—=a=3
a

74. (A) If a, b, ¢, d are in HP, then

_ 2bd
" b+d

2ac

= and ¢
a+c

4 abed

N bc= ——mMM——
oW, be (a+c)(b+d)

4 abcd
ab +ad + bc + cd
= ab +ad + bc + cd = 4ad
= ab+ bc+ cd=3ad

= bc =
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75. (A) The shaded regionis (An B)u (An C)

e il a1, T
76. (A) T C ( sin™ x+ cos x—QJ
80. (C) In the parabola y? = 4ax, the smallest
focal chord is 4a.

8l. (B) |axb|-+3 la.b|=0
(TU O = 64, n(T - C) = 26, n(T) = 34 B L )
Now, n (T) = n(T- Q) + n (T Q =lallb|sin0-V3|allb|cosd=0

=234=26+nTNn O =nTNnC)=8

Again, we have =|allb] [sin -3 cos 0] =0
n(Tu Q) =n(T) +nC—-nTn C o . )

— 64 =34 +n(0)-8 =|al|b|=0,sosin 0 =43 cos0
=64 =26 + n(C) = n(C) = 38 .

Now, n(C) = n(C—T) + n(T A C) —tan0= 3 =0=7

=38=nC-71+8=n(C-1T) =30 cr2  whenx<l
77. (C) f(x)=x*+3x2-4 ]9 (B)f(x)={ _’ =

(2 = 322 + 6x 4x-1, whenx>1

For increasing function f'(x) > O

=>3x¥+6x>0

=3x(x+2)>0

=>x<-2o0rx>0

So, f () is increasing at x > 0 or x < — 2.

LHL. =lim f(g = limf(1 - p

h—0

im(1 - h +2)
3-h=3

R.H.Li= m 7

im (1 + p)

78. (B) L
Y = 4ax = lim 41+ B -1
=3
O S (a, 0) :
So, lim f(x =3
L' 1 2x '
83. D)y=f(9= * ...(i)
Required area = Area LOL'
Area = 2 x| (Area of LOS) On taking log
- a 1
& ) .[0 y dx = log y = 2x.log (;j
Area = 2 x J.:J4axdx =logy=-2xlog x
On differentiating both sides w.r.t. 'x'
Area=QXQJEIOJ;dx 1 dy [ 1 }
- — 2 =_p|xx —+logxx1
a Yy dx X
32
Area = 4~a [_3/2]0 ld_y_ A
= g ~—2[1+logx
2
Area = 4\/q x 3 [@®? - 0] dy 1\
= —=-2y(1+logx¥) = - 2[-] [1+ log x]
3 3 dx X
Area = 3 Ja x (@) = 3 @ Again, differentiating
in-1 -1 -1qi -1 2
79. (B) sin'cos (sin"'x) + cos 'sin(cosx) d 15 _ 2[ﬂ(1+logx)+yxl}
= sin'cos{cos™ V1 - x* }+ cos Isin{sin ! v1- x?} dx dx X
. . n d’y 1) 1\ 1
= sin™ [{_x2 +cosJ1_x2 = 5 ol 2{—2(;) (1+log x)* +(;j X—

Ph: O9555108888, 09555208888
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for maxima and minima

dy _

dx 0

12x
2—2(;} [1+logx]=0

1
:1+logx=0:>x=;

— _De2le [—2(“ logé)z + e:l

= -2¢e%¢[-2(1- loge)? + €]
= —2e x e¥/¢(maxima)
Maximum value = f(1/e) = &*/¢
84. (A) Word "MOTHER"
The required arrangements = °C, x 4!

5! a1 5x4x24 540
=— X = — =
213! ) 2
85. () 1= "X g0
- @ /21 + coS X

We know that

0, function is odd

¢ dx = a
-[ -a Fx) 2.[0 f(x) dx,function is even

equation of directix

x=38
87. (C) Direction ratios of lines are (-1, 2,-4) and
(-2, x, =3).
AT.Q.,
cos£= -1X(-2)+2x x+(-4)x(-3)

2 1P 22+ (4P (2P + X+ (-3)
. 2+42x+12

- 21 +13

=0=2x+14 = x=-7

X2 (x1/2 _ 1)}

88. (B) y=tan‘1{ T

Ph: O9555108888, 09555208888

89.

90.

91.
92.

93.

. : X — xl/2
=tan'|T— 5
y |1+ xx"?

Let x = tanA and x'/? = tanB

71_ tanA -tanB
y=tan |1+tanAtanB
y = tan™![tan(A - B)]
y=A-B

y = tan™'x — tan}(x!/?)

On differetiating both side w.r.t. 'x'
dy 1 1 y 1

dx 1+x* 1+x 2Jx

dy 1 1

dx  1+x° 2Jx(1+x)
(A) We know that

AM.2G.M.>H.M.

a+b> S 2ab
2 ab_a+b

2ab < b < a+b
a+b ™ 4 ¥ 2
(C) ATQ.,

an—9 + bn—9

Mean = a0y pr 10

a+tb a"’+b"”’
2 - a0 4 pr1o
On comparing
n-9=1=n=10
(B) The required remainder = 4
D)S=3+6+9+.... + 99
S=3(1+2+3+..... + 33)

33 x34

S=3x
S =33 x51=1683

(C) Let a+ ib= \/1+22i
On squaring both sides
= (a® - )2+ 2abi= 1+ 2+/2 i
On comparing
= @?- b? =1 and 2ab = 22 ...(0)
Now, (a? + b?)? = (a? -b?)? + (2ab)?
=@+ Db)=1+8

=a+b*=3 ...(ii)
from eq(i) and eq(ii)

= 2a’ =4 and 2b*> = 2
=a=%+2,b=t1

Hence 1+22i = * (\/§+i)
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95.

96.

97.

98.

x=0

Let the x = O divides the line joining the
points (3, —4) and (4, —6) in the ratiom: 1,

Coosme >
+1 M™%

The required ratio = 3 : 4
(C) Bx+4y—-5)+ A(5x-y+11)=0
= @B+5A)x+4-A)y-5+11A =0

4m
then

_ -B+5) , 5-11A
(4-2) 4-2
ol _ —(3+5))
ope m= — 5=

Given straight line parallel to x-axis i.e
g=0=m=0

—(8+54) _ _ 3
then Y =0 = A= 5
2 4 20247
—_— 2 —
(B) A= |4 4| andA?= o4 35

From option A

A26A81_2024 624‘810
ST 2432 T4 4] Clo 1
8 0
A~ 6a-s1= |8 O
0 8/ |0 8

[0 0
A2-6A -8l =

0 O
A>-6A-81=0

1 [0} 3w2 1 w 3(,02
D) [3 30 90°|=[3 30° 9
2 20° 6n* 2 2 oo

= 1(18w? —18) — w(18w—18) + 3w2(6 — 6W?)
= 1(18 —18) — 18w? + 18w + 18w* — 18w*
=0+ 18w-18w=0

T

T
=1+ —+ —
z=1 00512 zsm12

o T T
z=2 00322—4+ iXQSingx cosa

Ph: O9555108888, 09555208888

99. (C

~

100. (B)

101. (B)

102. (D)

103. (C)

m [cosiﬁsmi}
z=2 cosa o4 o4

Hence|z| = QCOS%
143 3:> (L+39)1+3i) |
1-+/3i (1-+/3i)(1 +/3i)

%) . 3 . 3
. {1+31 +2\/§l:| . {—2+42\/§1}

1-3i?

—1+«/§i3
= 5 = w=1

Sum of n terms

S =n*+3n ...()
and S = (n-1)>+3(n-1)
=S ,=n*+n-2

n'" term of the series

Tn = Sn_ Sn -1

=T =(n*+3n) (¥ +n-2)
=T =2n+2

T 9 B L [

LGV
V2 T2 2
sinx+cosx -1 [0

— | f
0} rom

lim
x—0

tan x
by L-Hospital's Rule

. cosx-sinx cos0-sin0
= lim

x—0

sec? x sec?0

Ratio of angles =8 : 5: 2
Let Angles = 8x, S5x, 2x
Now, 8x + 5x+ 2x= 180

= 15x= 180 = x= 12
Angles = 96, 60, 24

Now, cos96 + cos60 + cos24
= c0s96 + cos24 + cos60

~ 5 96 + 24 96—24+l
cos 5~ .CoS— 5

1
= 2 c0s60.cos36 +§

1 1
= 2x—c0s36 +—

2 2
- \/§+1+l= \/§+3
4 2 4
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104. (C)
105. (C)
106. (B)

cotO tan®
1+sin® 1+cos6

cotB(l1-sinb)  tanB(l-cosH)
(1+sin®B)(1 -sinB) (1+cosB)(1-cosH)

sinB(1 — cos 6)
cosOxsin’ O

cosB(1 -sinB)
sin©xcos”

1-sin® 1-cos6

sinB.cos® sinB.cos’0O

1-sin6-1+cosO
sinB.cos 6

cosBO-sin®
——————— = cosec( — secC
sin6.cos 6 d a

Equations 2x+y+ 2z=4,4x+y+2z=06
and 5x-3y-z=11
Using elementary method

2 1 2 /4
[A/B]=|4 1 2 /6
5 -3 -1/ 11

5
R,~R,- 2R, and R,~ R, ~ 7R

1

A/B] - -1 -2 -2
0 —11 -6 1
2
R,— 2R,
2 1 2 4
[A/B] = o -1 -2 -2
0o -11 -12/ 2
R, R, - 11R,
2 1 2 4
[A/B]=|0 -1 -2/ -2
|10 0 10/ 24

Rank A = 3 and Rank [A/B] =3

Hence solution is consistent with an

unique solution.

Number of elements in set B =4

Number of subsets of a set B=2*= 16

Number of subsets of set A= 16 + 48
=64 = 2°

Hence no. of elements in set A =6

Ph: O9555108888, 09555208888

107. (A)
108. (C)
109. (D)

Statement I
In a leap year = 366 days
= 52 weeks and 2 days

2
The probability = =

In a normal year = 365 days = 52 weeks
and 1 days

1
The probability = =

Statement I is correct.
Statement II
In month of October = 31 days =28 + 3

3
The probability = =

In month of September = 30 days = 28 + 2

2
The probability = =

Statement II is incorrect.

T T
4 sinx.sin (— + x) sin| 5 =X
3 3

i 231n(£+ x) sin(z—x)
= 2 sinx. 3 . 3
=2 sinx[COS(E+x—£+x).cos(£+x+ﬁ—xﬂ

3 3 3 3
[ 27‘5}

= 2 sinx| €0s2x —cos =3

: . 2n
= 2 sinx.cos2x - 2s1nx.cos?

-1
= sin(x + 2x) + sin(x - 2x) - 2 sinx(?j

= sin3x — sinx + sinx = sin3x
sin x
= fcos(x+a)
Letx+a=t=>x=t—-a =>dx=dt
_J-sin(t—a)

dt
cost

J~ sint.cosa —cost.sina
cost

I= cosaftant dt—sinaj'l dt

I = cosa.logsec(x + a) — sina.(x+ a) + ¢
I = cosa. logsec(x +a) — x sina— a.sina + ¢
I = cosa.logsec(x + @) — x sina + ¢
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110. (A) A={x.eR: x¥*+4x+ 3 <0}
A={xeR:-83<x<-1}
B={xeR:xX*-7x+ 12 > 0}
B={xeR:-w<x<3and 4 < x< o}
Statement 1
AnB={xeR:-3<x<-1}
Statement 1 is correct.

Statement 2
A-B={f}
Statement 2 is incorrect.

(O (O

ML B Ty P\
[1 .
= _—1 = [_1 =1

[ 1+w+w?= 0]

112. (D) We know that
tanoA = 2tanA
an 1-tan®A

1
On putting A = 22—

2
1
2tan22—
= tan45 = 21
1-tan®22=
2
1
2tan 22—
= 1 = —21
1-tan®22 -~
2

1 1
= tan222§ + 2 tan22§— 1=0

1 - _op - _
= tanon L = T2EEYP - 4x1x ()
2 2x1

1 -2+
=>tan22§=2_TQ\/§
1
= tan 225 =-1+J2

1
Hence tan22§ = \/5 -1

ay
dx

On comparing with general equation

113. (B) y.tanx = secx

Ph: O9555108888, 09555208888

114. (C)

115. (C)

P = tanx and Q = secx

LF. = el*®
LF. = "™
I.F. = g8%°* = gecx

Solution of the differential equation
yxLF.=QxLF. dx

= Yy X secx = J'secx.secxdx

= ysecx=tanx + ¢

sinx
L— _—

= =
COS X COS X

= y = sinx + c.cosx
C

A Eggj (3E 4)

P

Mid-point of line joining the points

B (1+3 —3—4)_ (2—_7)
L2 2 )72

) -4+3 -1
Slope of line AB (m ) = 31~ 2
) -1
Slope of line PQ (m,) = - = 2
2

equation of line PQ

7
y+ ==2(x-2)=4x-2y=11

2
X=4y
(4,4)
y'=4x
Curve

2

X
Y, =>y=2&,y2=>y=7
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The required Area (A) = _[: (Y, = y,)dx

= f:(Qf—%Q)dx

4

3 12
32 16 _16
3 3 3 sq. uni
116. (8) | L = L dx
) J1-sinx
1 cos(—x)
2sin2(n—x)
4 2
= L J.cosec (E—fj dx
V2 4
T X T X
log|cosec| ———= |-cot|——-—=
P i R R i I
2 -1
2
T X T X
— - |+ t -
— \/Elog cosec(4 2) co (4 2)4, c
117. (B) Class | x f | fxx|d=|x-A| fxd
0-10 | 5 11|55 30 330
10-20| 15|14 |210 | 20 250
20-30| 25| 15| 375 5 75
30-40[ 35|16 [560 | 5 80
40-50| 45 | 12 | 540 20 240
50-60| 55 [ 32 | 1760| 30 960
Y f=100 | ¥ fx x=3500 |X fx d=1965
Mean g = XX 3500
canfT oNT 100
Y fxd

Mean-Deviation =

O f

Ph-:

09S55108888, 09555208888

= %— 19.65
100 ’

9
118. (A) In the expansion of (4\/x +2L)
x

1 )r
2x

=°C, (4&)9'(

9-3r
Tr+1= 9Cr218—3r x 2
H 9-3r o
re =
€re, 2

The value of constant term = °C, x 2°

=r=3

119. j\/4x—dx .[ 2°) dx

Let2*=t¢
2*log2 dx=dt = 2* dx = L dt
log?2
log2 '[
1
logQIOg[H\/t —1} c
1
gz [+ 1] o

120. (B) Statement I

1+2++/3
tan"1+tan?(2+3) =tan"| 1) o
3+3
= tan'1+ tan™(2 + \/5) =tan™ 1-13
= tan' 1+ tan(2+/3 )= tan™? [f((g: 11))j

= tan'1 + tan(2++/3 ) = tan!(-/3)
Statement I is incorrect.
Statement II

sin”' — + sin™! —24 = sin” 1—7 + cost—
25 25 25 25
7 . 24 T
=sin!—+sin!'—=—

25 25 2
Statement II is correct.
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NDA (MATHS) MOCK TEST - 186 (Answer Key)
1. (D) 21. (C) 41. (A) 61. (C) 81. (B) 101. (B)
2. (B) 22. (B) 42. (B) 62. (D) 82. (B) 102. (D)
3. (D) 23. (C) 43. (A) 63. (C) 83. (D) 103. (C)
4. (D) 24. (A) 44. (B) 64. (C) 84. (A) 104. (C)
5. (Q) 25. (A) 45. (D) 65. (C) 85. (A) 105. (C)
6. (B) 26. (C) 46. (A) 66. (B) 86. (B) 106. (B)
7. (&) 27. (D) 47. (C) 67. (C) 87. (C) 107. (A)
8. (A 28. (C) 48. (B) 68. (C) 88. (B) 108. (C)
9. (A) 29. (D) 49. (C) 69. (B) 89. (A) 109. (D)
10. (A) 30. (D) 50. (C) 70. (C) 90. (C) 110. (A)
11. (B) 31. (D) 51. (B) 71. (A 91. (B) 111. (B)
12. (Q) 32. (C) S2. (A) 72. (C) 92. (D) 112. (D)
13. (Q) 33. (D) 53. (A) 73. (B) 93. (C) 113. (B)
14. (B) 34. (A) 54. (B) 74.  (A) 94. (B) 114. (C)
15. (C) 35. (B) S5, (A) 75. (A) 95. (C) 115. (C)
16. (C) 36. (C) 56. (A) 76. (A) 96. (A) 116. (A)
17. (D) 37. (B) 57. (C) 77. (Q) 97." (D) 117. (B)
18. (B) 38. (A) 58. (D) 78. (B) 98. (B) 118. (A)
19. (B) 39. (A) 59. (B) 79.(B) 99. (C) 119. (C)
20. (B) 40. (A) 60. (B) 80. (C) 100. (B) 120. (B)
KD English:::.
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Note:- If your opinion differs regarding any answer, please message the mock test
and question number to 8860330003

doubts, also share your suggestions and experience of Sunday Mock

Note:- If you face any problem regarding result or marks scored, please
contact 9313111777
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