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NDA MATHS MOCK TEST - 174 (SOLUTION)

—_

(A) fof () = f(f ()
= f{B8 - x)%
= [8-{B8 X))
= () = x
(C) It is given,
f(q) = sinq(sing + sin30q)
= sing(sing + 3sing — 4sin®q)
= sinq(4 sing — 4 sin®q)
= 4 sin?q(1 - sin?q)
= 4 sin?q cos’q
= (2 singcosQ)? = (sin2q)? =20
which is true Vq (Real)
(D) Given, f (x) = cos(logx)

NS5 Hg] : f(xy)}

= cos(logx).cos(logy) —

% I:cos {log (gﬂ +cos|[log x(xy)]}

1
= cos(logx).cos(logy) — 5 [cos[logx — logy]
+ cos[logx + logyl]

1
= cos(logx).cos(logy) — 5 [2cos(logx).
cos(logy)]
= cos(logx).cos(logy) — cos (logx).cos(logy)
=0
(C) We know that
|A™] = A"
|A%| = 125 = |A|3= 125
o 2
2 o T 5

=a’-4=5=a=13

) 1-iz
(B) Since, |w| =1= P 1
= |z-i| =|1-iz|
= |z-i = |z+i
N [1-z[=|i] |z+ i =|z+ {[]

\ It is a perpendicular bisector of (0, 1)
and (0, — 1)
i.e. X-axis. Thus, z lies on the real axis.

(D) Given, =1= |z-5i| = |z+ 5|

Z+ 51
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8.

INif |[z-2z]| = |z~ z,|, then it is a
perpendicular bisector of z, and z,]

\ Perpendicular bisector of (0, 5) and
(0, - 5) is X-axis.

13 13 13
(B) Y (" +" )= Yt (1+i)=(1+0)) "
n=1 n=1 n=1

-

=L+t +P+t ﬂ3)=(1+l)[i(1—i)}

T
=(1+9i=i-1

(D) Given that, z = cosq + isinq = e®

15 15
AN 2 Im(ZQm—l) - 2 Im(eiQ )mel
m=1

m=1

15
_ Zlmei(Qm—l)e

m=1

= sing = sin3q + sinS5q +....+ sin29q

. (9+299). (15><29]
sin sin
2 2
. (29]
sin| ~—
2

_ sin(150)sin(156) 1
sin® 4sin2°
1 1 1
(B) LetD=1 -1-0°> o°-1
1 o o

ApplyingR,- R,-R, ; R, 2 R, -R

1

1 1 1
=0 2-0° 0’-1
0 -1 o-1

(2 -w)w - 1)- w? - 1)2
=-2W+2-w+ (Wh-2w? + 1)
= 3w? — 3w = 3w(w -1) [w* = w]
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10.

11.

12.

13.

14.

(B)

(B

-

(A)

(©)

o’ +PB

Sum of roots = — —
of

2
and product = 1

Givena+b=-panda®+b®=gq
= (@a+h)@z-ab+b?)=gqg

N\ a?+b2-ab= = ...(i)
p

and (a + b)? = p? ...(id)
=a’>+b’>+ 2ab = p’
From eq(i) and eq(ii), we get

3 3

-2 +
a2+b2=p qandab=u
3p 3p
3_
\ Required equation is, x* — (psﬂ +
(p” +q)
1=0
=P+ g - (pP’-29x+(p°+q=0
Given, ¥* - |[x+ 2| + x>0 ...(i)

Case I When x+2 >0
\NX-x-2+x>>=>0x-2>0

=x<-J2 orx> 2

= xe[-2,-V2)U(V2, =)
Case II When x+2 <0
\NX+x+2+x>0
=>xX+2x+2>0
=x+12?+1>0

which is true for all x.

\ x £-2 or X€ (-, —2)
From eq(ii) and eq(iii), we get

XE(—oo,—\/E)U(\/E,oo)

. 2 2

Given, x—- —— =1- ——=x=1
x—-1 x-1

But at x = 1, the given equation is not
defined.
Hence, no solution exist.
We have,
22502 + 9b? + 25¢% - 7Sac—45ab-5bc= 0
= (15a) +(3b)* + (59 = (150)(5¢) - (150)(3b)
- (B8b)(5g =0

... (i)

... (i) |

1
= - (15a=3b) +(3b-5¢ + (5c- 150 =0

= 15a = 3b, 3b = 5¢
and 5c= 15a
\ 15a=3b = 5c

a b

C
717573 ")

= a, cand b are in AP.

LetT =a+ (m-1)d= ...(i)

_ S|

andT =a+ (n-1)d= ey ...(i)

Ph: 09555108888, 095552088838

15.

16.

17.

18.

(C

-

(B)

(D)

(A)

On subtracting eq(ii) from eq(i), we get

1
(m-n)d= P

m—-n

1
m mn

:}d: L
mn

Again, T =a+ (mn-l)d=a+ (mn-n+
n-1)d
=a+(n-1)d+ (mn-nd

1
T + n(m —1)%

1 (m-1)
= —+—- =1

m m
Since, (a + b), (a2 + b?), (@ + b3) are in GP.
= (@ + b?)2 = (a + b)(a’ + b?)
=a*+b*+ 2a%m? = a* + b*> + ab® + ba®
= ab(a® + b> + 2ab®) = 0
=ab=0ora=hb

c
= —=0o0rD=0
a

=cb=0
Here, (a® + b? + 2)p? — 2(ab + bc + cd)p
+ P+ +d?) <0
= (a’p* - 2abp + b?) + (b*p*> - 2bcp + A3) +
(p?—=2cdp + d?) <0
= (ap-b?+ (bp-9* + (cp-d? <0
[since, sum of squares is never
less than zero]
Since, each of the squares is zero.
N\ (ap-b?=(bp-09*=(cp-d?*=0
L, _b_c_d
P23 "b ¢
\ a, b, c, d are in GP.
Let a, ar, ar? are in GP, where (r >1).
On multiplying middle term by , we have
a, 2ar, ar’* are in an AP.

=4ac=a+ ar
=>r-4ar=a+ ar*
=r-4r+1=0
4+16-4
=>r= ———
2
=243
=r=2+3 [since, AP is increasing]
Since, a, b, ¢, d are in AP.
a b c d
— abcd’ abed’ abed’ abed gre in AP.
1 1 1 1
i _’_’_’_
bed cda abd abc
= bcd, cda, abd, abc are in HP.
= abc abd, cda, bcd are in HP.

are in AP.
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19.

20.

21.

22.

23.

24.

25.

(B) Let the common ratio of the GP be r.
Then, y = xr and z = xr*

Shy=lnx+lnrandlnz=lnx+2lnr
Let A=1+1Inx, D=Inr

1 1 1

Then’1+1nz:K’1+lny:1+1nx+1nr
1
A+D
d 1 1 1
an 1+lnz 1+lnx+2Ilnr A+2D
1 1
Therefore, are in

l+lnz’1+Iny’1+1lnz
HP.

(A) Since, AM>GM, then

(a+b)+(c+d) > Jla+b)c+d)M<1

2
Also, (a+b)+(c+d)>0 [--ab,cd>0]
\N0<M<1

(B) Let a, b be the roots of given quadratic

ti Thi b —4 N5 d ab
+b= =
equation. Then, a 5.4 and a

8+25 FQ

5++/2
Let H be the harmonic mean between a |
and b, then

20
= 4B

16+4y5
4+5

Let nbe the number of newspapers which
are read by the students.

Then, 60n = (300)x5

=n=25

(C

-

(B

-

from ten different letters = 10x10x10x10
x10 = 10°

Number of five letters words having no
repetition

= 10x9x8x7x6 = 30240

(B) Given, T, ="C, =T , =""'C,
\T, -T ="1C,-"C,=10  [Given]
= 1C, +"C, - "C, = 10
NTC,+7C,, = C, ]
="C, =10
=n=5

(D

-

We have, X ={4"-3n-1:n eN}

X=1{0,9, 54,243, ...} [putn=1,23,..]
Y=9,n-1:n eN}
Y={0,9,18,27...} [putn=1,23,..]

It is clear that, XCY

Ph: 09555108882,

Total number of five letters words formed | 28.

\XuY=Y
x+1 (x-1) 7°
26. (C) |:x2/3 IPRVERNEY - x— x1/2:|
[eeper gxp-n ]
= x4l Jx(Wx-1)
[P e +1- %) Wxp -y’
| Pl Veeol)

={(xl/3 + 1)—%} = (x!/3 — x1/?)10

\ The general term is

10-r r

Tr+l = 10C (xl/S)IO—r(_x—l/Q)rz 10C (_l)r xT 2
For independent of x, put
10-r r

3 2 °

=20-2r-3r=0
=20=5r=r=4
_10x9x8x7
47 4x3x2x1

(D) Since, three distinct numbers are to be
selected from first 100 natural numbers.
= n(S) = 100C3

(favouable events) — All three of them are
divisible by both 2 and 3.
= Divisible by i.e. {6, 12, 18,..... , 96}
Thus, out of 16 we have to select 3.

\T, = °C =210

\ n(E) = '°C,
°C 4
\ Required probability = ﬁ -T2
(A) Given = P(B) = - ,(ANBAT) = 3
,(A NnBnN 6)
— (K NBnN 6)

—(BnNC)

and P(KﬂBmE) = %

Which can be shown in venn diagram.
\ P(BNC) = P(B) - {P(ANBNC +
ANBANC))

- pewz ge

COSEE2OEBEES
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= Probability that the first machine tested
is faulty x Probability that the second

2.1 1
X ===

machine tested is faulty = 2376

30. ., P(AnB)=—,P(A)

O\IH
-M»—‘

(A) Given, P(AUB)=

1
4

\ P(AUB)=1- P(AUB)=1- —=

[ NKe)

1
6

— 1 3
and PA)=1-P(p)=1- 272
PA) + P(B) -P

P(AUB)= (AnB)

o

_§+PB 1
_4 ()_

1
= P(B) =3 = A and B are not equally
likely

P(ANB)=P(A).P(B) = —

So, events are independent.

a b ao+b
Given , b c ba+c| =0
ao+b bo+c 0

(@c, +C)

31. (B)

Applying C, —» C, -

a b 0

b c 0 =0
ac+b bo+c —(ao’+2bo+c)
= —(aa? + 2ba+t ¢ (ac— b?) =
= aa’?+ 2ba+c=0or b*>=ac

= x— ais afactorof ax’ + 2bx +cor a, b
¢, are in GP.

Clearly, for fto be continuous at x = p,

[9 from}
0

32. (C)

1—sinx+cosx
H 1+sinx+cosx

fig =

£ =lim —cos x—sinx
2 = e AT A
x->n COS X —SIn X

[by L' Hospital rule]

_by-0_1_

—cosn—sinn}
-1-0 -1

- { cosT—sinm

2(1—1+2$in2£)
33. 2(1-cos x) — lim 2
X x—0 X

(D) Given, lin(}

2

Ph:

09555108888, 095552088838

{ cos x =1-2sin? f}
2

. . X
4sin” — smE
lim ———= =lim x | =(p=1
2
[ ! sme_l}
0—0 e
34. (A) Consider,

Iim(\/an2 rax+1-+a®x® + 1)

X—>00

= lim
im{ 25 ;

a’x® +ax+1-a’x*-1
2 L ax +1++Ja?x?

[by rationalising]

x+1
x+4
XL [T
_ lim (1+ij ’
X x+1
1+i
5 lim—% 1 x
s 1 .
=e x = g5 |: LEE(I-FEJ =e:|
x—1)
36. (A) Let f(x) = |x—1]
(x-1), x=21
=S = —(x-1), x<1

Now, LHL = lim f(1-h)

}gxg[—(l -h-1)]= %grolh =0

and RHL = lim f(1+h)

= lim(l+h-1) =
h—0

--LHL = RHL

_1\2
im XY
x—1 |x—]_|

limh =0
h—0
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37. A AM:GM=m:n

a+b m (@+b} m’ n
=— = — ..
2Jab n  4ab n?
2 2 _ 2
and (a+Db) 4ab=m 2n
4ab n
[by componendo]

- (@-b} m’-n’

4ab n’
From eq(i) and eq(ii),

... (i)

(@+b) _om (@+b)_  m
(@-b m?>-n? (@-b) Jm2-n2

[using componendo and dividendo rule]

- a_m+ym’-n’
b m-Jm?-n?
(C) We have, the series

V2 +2J2 4342 +4+/2 +....which is an
AP.

va= 42 and d=.2

38.

S = = [2a+ (n+ 1)d]

NS

[2V2+(n-1N2]

o Sn =

NS

- 5 [Ven+2] = 2 2 (ne 1)

n
=—=(n+1

@( )
series = 0.9 + 0.09 + 0.009 + ....
=9{0.1 + 0.01 + 0.001 + ..}

39. (A)

B { 1 1 1 }

=] —+—+——+.....
10 100 1000

=9{10' + 102+ 1073 +....}

%{H(%)u(%)u ..... }

which form an infinite GP

. . 1
with common ratio |—
10

Ph: 09555108888, 095552088838

40.

41.

©)

(A)

A
h
T 607 45°
B C—> 60 m<«D

AB height of tower

In DABC
tan60° = 2
an BC
AB
J3 =5z=>AB:BD=/3:1 ...(d)
BC
In AABD
anage = AB
an BC
I—E:AB'BD—l'l ii
BD : : ... (i)
Now,
BD :AB: BC
1 1
\/§ : 1
J3 NEREEES|
CD =BD -BC
= (\/§—1) unit
= (\/5—1) unit = 60 metre
) 60
1 unit = 31
60
AB = /3 units = \/5_1><\/§
=30(3+V3) m
A
TC
h 2h
l q 90° —q
D : O<_gﬁB
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42.

(A

Nl

From figure,
B=0D= —
O (@) 5
In DOCD,
h
tang 2= 22 -
an( T % ...(1)
In DAOB
tan(90° - ) = 2o
an(90° - q) = =
2h _ 4h ,
cotq = x =7 ...(i)
2
multiplying both equations,
2h 4h

tang.cotq = 7 x 7

= = 81
2

x
=>h2=—:>h \/fmetre

Let the helght of the tower = y = BC
ki
h
\
C
_v) 1
e y
2 |
P
x B
Now, In DCPB,
=tanb = g
and in DAPB,
Ly _ AB _ AC+BC
4n4~ Bp - T BP
h +
= tana = R
X
= y+ h = x.tana
>y+h= ¥ t
y = tanp - ana
[from eq(i)]

1- tano
=Y tanp )~ h
y(tana — tanb) = h tanb

\ Height of the power,

htanf
Y= (tana —tanp)

Ph: 09555108888, 095552088838

43.

44,

45.

(C) Let DC be the height of the tree and BC

f

(D

-

(A)

=xm=hm

A 30°

«—y—Fe—x—>

In DACD, tan30° = — => T

=x+y=hy3

and in DCBD, tan60° =

h

CD

a

CD

h

3= T*= 73
From eq(i) and eq(ii),

BC

h 1 2h
Frors=v- B3 5

Y3y
2

\ h=

tan'2x + tan'3x =

2x+3x
1—6x2)
Sx s
1—6x® "2
=>6x*+5x-1=0
= (6x—-1)(x+ 1) =

= tan! (

1
=>x= g or x=-1

BNV

-
4

=1

sin(- 600°) = — sin600°
= — sin(2 x 360° — 120°)

=sin120° = sin(180° -

in60° = sin—
= Ss1n! = sin—
3

. T
sin”![sin(- 600°)] = sin™! (smgj =

60°)

wla

cot'(-/3) = p - cot!(/3)

_ (n_ﬁj _5m
6 6

T Sm
Given Exp. = (—+?) =

3

7n

6
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46.

47.

48.

(A) Given Exp.

= tan1 2 [tamll—tan1 Q}
Yy

T
= (tan1£+cot1£J— —
y y) 4

_(2_2)_2
2 4) 4

(B) Putting x*> = cos2(, we get :

LHS tan_l{\/1+00526 —\/1—00529}

J1+4cos 20 ++/1—-cos 20

. l{x/Qcosze—\/QsinQG}
= tan-

J2c0s?8 ++/2sin? 0

cos 6 —-sin®
cos 0 + s1n6

T
= 20= (5‘2"]

T

= sin2a = sin (— - 29] = cos 20 = x>

N

—_

- X
1y = -1
(A) 2tan'x = cos L X2 }

. 1 . 1-x?
= tan x—Ecos 1+ %2
. 1-x> 2
Putting 1122 = 3 we get

x2 (3 \/7) (3—\/5):(3_\/5)2
) o) 7
= X = ﬁ

5-12)
7
49. (A) tan(Z tan'+ —Ej ..(0)
5 4

( )
2 x 1

2tan' = = tan’! S 3
S 1
(3
5

{ 2tan” x = tan™ > for|x| < 1}

50.

A B
(A) bc COSZE + ca COtE + ab co2—

>)
= tan™ (12

Now, from eq.(i),

tan (tan'l i)—tan r
12 4

(1o 23 -
tan tan — - —

12 4 ( I} 5) n
l+tan|{tan™ —|.tan—
12 4
tan(A—B): tan A-tanB
l1+tan.tanB
5
— -1
- 12 _7
5 17
1+—(1
oW

2

:bc.s(37a)+ca.s(87b)+ bL (s- c)}

bc ca

=s(s—a)+s(s—-b)+s(s—¢
—s(s—a) + (s —b) + (s - ¢
=s(Bs—-(a+b+c)]=s(3s-2s) =

Ph: 09555108888, 09555208888




£

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

AL C (5.2 1 (243
51. (C) tan—.tan—=(—x—) == i _ 1 _
2y \6 5/ 73 - BC (\/§+1)XW§+1JXQ NG
= tan? A tan29= 1
2 2 9
(s-b)(s-c) (s-a)(s-b) 1 -+ 5in105° = sin(60 + 45°)
= s(s-a) *© s(s-¢) T 9 = sin 60°.cos 45° + cos 60°.sin 45°
s b _¥3 1,11 _ B4l
— -3 2°V2 22 22
=3s-3b=s Again, now by sine rule,
=2s-3b=0
= (a+b+c¢c)-3b=0 sin45°  sin105°
=2b=a+c AC V3 +1

= a, b, cand in A.P.

(J§ + 1) 242 5

R abc s abc — AC = x =
52. (4) T aA A 4(s-a)(s-b)(s-c) V2 (\/§+1)
Let a= 3K, b= 7K, ¢c= 8K 1
Then, s=9K, (s— a = 6K . After of AABC, EXBCXACXsin105°
(s—b)=2Kand (s-¢ =K
'R 3Kx7Kx8K 7 R (V3+1) (Va+1)
"r T 4x6Kx2KxK 2 =2 22 2 "
53. (C) Given in AABC, a=6 cm
b=10 cos 7x —cos 3x
e 55. (B) — . .
c=14 cm sin7x —2sin5x +sin3x
Since, c is the long side among three l
sides and the obtuse angle of AABC is . Tx+3x . Tx-3x
. . -2sin .sin
the corresponding angle of side c. 2 2
By cosine law, " 2sin Tx+3x cos Tx=3x_ 2sin Sx
’ 2
@ +b - (6) +(10) - (14)
cosC = =
2ab 2.6.10
) ) ) (C+D) (ch)
- sinC+sinD = 2sin .cos
c 36+100-196 136-196 2 2
= cosC = =
Q5 2.6.10 andcosC—cosD:—QSin(c;D)sin[CiTD)
il o
= cos -5 cos 3
= 2n _ 120° B —2sin Sx.sin2x
N 3 2sin5x.cos2x — 2sin 5x
54. (A) Let ZA = 30°, /B = 45° and 9sin5x.sin 2
AB= /3 +1 —2sin Sx.sin 2x

Then /C = 180° - (/A + /B) 2sin5x[1 - cos 2x]

[since, then sum of internal angles of a
triangle is 180°]
= ZC = 180° - (30° + 45°)

: sin2x
1-1+2sin’x

= 180° - 75° = 105° [~ cos2A = 1 — 2sin?A]
. sin 30° sin105° _ 2sinxcosx cot x
Now, by sine rule, T = —\/5 1 —2 sin® x

Ph: 09555108888, 095552088838 [ 8 |
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56.

57.

58.

59.

(B)

(D)

(A

Nl

(B)

(1 — sinA + cosA)?

= 1+ sin®A + cos?A — 2sinA —2sinAcosA +
2 cosA

[~ (a+b+g?=a2+ P>+ S+ 2ab+ 2bc
+ 2ca

= 2 — 2sinA - sin2A + 2cosA

= 2(1 + cosA) — 2 sinA (1 + cosA)

= 2(1 — sinA) (1 + cosA)

I. Let f, () = sin | x| + cos |x|

depend on its angles.

-+ [0, n/2] - sinx > O and cos x> O
[t/2, n] - sinx > 0 and cos x< O

2

[3n/2,2n] - sin x < 0 and cos x> 0

We see that, in interval

x e[n, 3n/2], then value of sin| x|

+ cos | x| is always negative.

So, it is not necessary that sin | x| + cos
| x| is not always positive.

II. Given that, let

f,(®) = sin (x) + cos (x?)

If we take the values of x2 between any

3n
T~ |>sinx<0andcos x<0

3n
value which lies in the interval, [m;} ,

then value of, f,, (x) = sin (x®) + cos (x%) is
always negative.
If x* = 225° = x = 15°, then f, (%)

= (sinx? + cosx?) < 0O
So, it's also not necessary that sin x +
cos x* is not always positive.
Note If x ¢[-1/2,0] > sin x< 0
and cos x < 0 but sin |x| + cos|x]| is
always positive.
If we take x = =15° = x® = 225°,
then sin x® + cos x* is nagative.
I. We know that, sinf e[-1, 1]; 6 R
i.e. the value of sin® lies between -1 to
1.
II. We know that, cosf e [-1, 1]; 6 R
i.e., the value of cos0 also lies between —1
to 1.
Given that, A + B = 90°

Now, \/sin AsecB - sin A cosB

= \/sin A.sec(90°-A) - sin A cos(90°-A)

= \/Sil’l A.cosecA —sinA. sin A

= \/sinA. - 1
sinA

= J1-sin?A = Jcos? A = cosA

-sin? A

Ph: 09555108888, 095552088838

60. (C) Given that, cosecO + cotf = ¢
1 cos
—_—t— =
sinf® sin6
1+cos0O
sin©
1+ 2cos? 0_ 1
2
QSing.cosg - ¢
2 2
[ cosA=2cos? é—1,sin2A = 2siné.cos é:|
2 2 2
cos0 /2
m =cotf/2=c
¢ - ()
= - =—
an 5 o i
_ 1-tan®0/2
A" 1+tan®0/2
_ 2
‘*COSA = M
l+tan"A /2
1-(1/¢) )
= 1+(1/ )2 [from eq. (ii)]
o c’-1
c?+1
n/ dx
61. () Leti= [

° a’cos’x+b?sin® x
B J-n/2 sec” xdx
° a’+b’tan’ x
[divide numerator and denominator cos?x]

Let tan x = t = sec? x dx = dt
When x= 0, then t=0

b
and when x = 5 thent= «

N P
ab| 2 2ab
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62. (A) Let1=["" sin2xln(cotx) dx  ..()

By property of definite integral,

[7f (ax = [ fla—x)dx

1= f7 sinQ[g— )ln {cot(;‘—x)} dx
I= f:/zsin(n—Qx)log(tanx) dx

I= _[:/2 sin2x log (cotx)™ dx

/2
I=- .[0 sin 2x. log cotx dx

I=-1
2I1=0
=1=0

5 4
I= f3 x(1+x2_4)dx

[form eq. (i)]

63. (B)

1
= .[3de+4.[ij

1 _
= [x]i + [4.Zlog x

15
=2+10g7=2+10g15—log7

64. (B) - f cos" xdx _r
(cos” x+sin® x) o
/2 3
" cos? x T
E jﬁ dx = 4
0 cos? x +sin? x

65. (B) [ f (a=x dx+ [ f (a+x)dx
[Puttinga-x=tinl &a+ x=zin[)
- [ fwad+ [f (9 dz
= [0F Wax+ [ (9dx
= j;af () dx.

66. (A) Area of enclosed by the parabola and the
line

Ph: 09555108888, 09555208888

67.

B

-

X
(-2,0) |0 (4,0

e,

2 4

1
— (24+48-6+ 24)_3(_6‘”8)
2 40 3

1
=3 (90) — 18 = 45 - 18 = 27 sq units.

Given equation of curves
Yy = tanx N 1]

and y=0 and x = % ... (ii)

.. Required area
4 4
= j:/ Y= 0/ tanx d

= [log|sec x”g” = log sec% —log|secO|

= log|x/§|— log|1| = log /2 -~ 0

5 log 2 sq units
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68.

69.

70.

(C) The equation of curves are y = e, y = e*

1
Soet= — = =g
e

. Required area = .[; (e" - e”‘) dx
[e" + e"‘};
etel—e"-¢°

1
(e +z —2) sq unit

(B) Consider the given differential equation,

ydx—zxdyzo
y

=elgo
o) 4]

On integrating both sides, we get

fa(2) -,

X
=~ =C,
Yy
=>x=Cy
1
:>y=c_1x

1
= y= Cx, where C = a

(A) Consider the given differential equation,

. dyj
sm(dx -a=0

. [d_y)
= sSin dx) = a

Ph: 09555108888, 095552088838

71.

72.

(A

Nl

(B)

=
dx?

d
= Ey =sin! a

= dy = (sina) dx
On integrating both sides w.r.t.x., we get

jdy = J.(sin’1 a) dx

= y = (sin''aq) jldx

= y=(sin'g x+c
Given differential equation is

2 -

dx

dy = | x| dx (i)
Casel.if x>0

de = dex

[on integrating both sides]

N ....(ii)
CasIlifx< O

.[dy = —dex

[on integrating both sides]

y= _;C +C
y= x'(;x)+ C ...(idi)

When we combined both cases, we get
the required solution

:M*’C
2

Given curve is
y=sin x ...(i)
On differentiating w.r.t.x, we get

dy

o ....(i)

[Again, differentiating w.r.t.x, we get]

= COSX

d’y
de

= —sinx = — y [from eq. (i)]

d’y

+y =0
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77.

74.

75.

76.

3 2
(C) A B
(2’ - 4) C (X, y) (_ 3: 6)
_ 3x(8)+2x2 q 3x6+2x(-4)
*= 3+2 Y3,
_9+4_ _18-8 _,
YT T Y="35
Co-ordinate of C = (-1, 2)
B) _e’-¢
B) y o0 1o

= y=-tanho
On differentiating both side w.r.t. '’

d
d—g=—sech26
dy_ 2 2
do |e"+e?
dy _ —4
do e*+e®+2
dy -4e”
- _ ____ -
do e +1+2e*
Al s X X m
X ot =T
(A) sin 5 teos'5 =73
1-1
B) 2= 1" /5
1-i  1+43i

77 1-V3i 14430
(V3 +1)+(¥3-1)i

z= 4
V3 -1
; - 4
Amplitude of z = tan™
4 J3+1
4
= tan! V3-1
J3+1
- tan! | tan— | = z
12 12
(B) differential equation
dy 3
oG] %
dx

Ph: 09555108888, 095552088838

dy dyj3
2 —— = X|— —
Y ax (dx 3

Hence order = 1 and degree = 3

78. (B) Equation
4r+1) 2 +3Ax+1=0
roots are equal,
then b?> - 4ac=0
= (BA)P-4(4Ar+1)x1=0
=9A2-16A-4=0
= (A-2)91+2) =0
-2
A=2, Y
n!
79. (C) Given that "C_= m
then
n! n!
"CtC ., = r!(n—r)!+(r+1)!(n—r—1)!
nl(r+1) nl(n-r)

r+)ri(n-r) (r+1)(n-r)(n-r-1)

B nl(r+1) .
T (r+)l(n-r)

nl(n-r)
(r+1)!(n-r)

B nl(r+l+n-r)
(r+1)!(n-r)!

B (n+1)n!
T (r+)l(n-r)

=T )i(n-n= "G

2 -2
80. (B)A=L _J

a2 2][2 2
1 -1 -1

o[ 2x2-2x1 2x(-2)+(-2)x(-1)
A= 1x24 (-1)x1 1x(-2)+(-1) }

X
—
|
—_
Nas

o 2 -2
1 -1

A*=A
Hence Matrix A is an Idempotent matrix.
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81.

82.

(A)

(A)

y = e¥*(asinx — b cosx
On differentiating both side w.r.t. 'x'

d
Ey = e¥(acosx+ bsinx +2(asinx— bcosx e~
il—‘li= e (acosx + b sinx) + 2y ..(ii)
Again, differentiating
d2
EZ = &*(— a sinx + b cosx)
. dy
+ + X ) —=
2(a cosx + b sinx) e*+ 2 dx
d2y = X 1 X
i e*(asinx - bcosx) + 2e**(acosx +
, 2dy
b sinx) + dx
d?y dy ] 2dy
= —-2 ==
ae Y2 (dx Yt
dy , dy
e 4 dx +5y=0
Curve y* = 3x
dy
=2y dx
ay_ 3 :
= dx 2y ........ (1)
Slope of Tangent at point (12, 6)= %6
1
4
-1x4
Slope of Normal = T
Equation of Normal at (12, 6)
y—-6=-4(x-12)
4x+y=54 ... (ii)
From eq (i)
9y
dx 2y
3
Slope of Tangent at point (12,-6) = M
_1
4
-1x4
Slope of Normal = R 4

Equation of Normal at point (12, —-6)

Ph: 09555108888, 09555208888

83.

84.

85.

(y+6) =4(x-12)
4x—-y=54
from eq (ii) and eq (iii)

27
x=?andy=0

27
Hence intersection point = ?,0
(C) Adjacent sides of the prallelogram
a=2i+3j-4kand p =i+2j -k

Area of parallelogram = |a X B|

i ]k
-2 3 -4
1 2 -1

~

- |i(-8+8)-J(-2+4)+k(4-3)

= |5§ - 23’ + IAc|
= (&) +(-2) +(1) = V30
lim log(1+x)-xe* [0
® ", ——— || form

by L-Hospital's Rule

L—xe’c -e*.1
= lim 0 1+ x )
x— o
_, lim 1-x(1+x).e*-(1+x)e" [g}form
x—0 2x(1+ x) 0

by L-Hospital's Rule
0-2(1+0).e’"-0-¢° -3
= = —
0+2 2

(B) a=af—} -2k and b =2§—b} +k and
c= 2—}'+ ck are mutually orthogonal,

then

a.b=0
2a+b-2=0
2a+ b=2
and b.¢ =0
2+b+c=0
b+c=-2

and g.¢ =0
a+t+1-2c=0

a-2c=-1
On Solving eq(i), (ii) and (iii)
a=3,b=—4and c=2
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86.

87.

88.

89.

90.

(A) Equations x+2y+3z=3, x-y-2z=2,
and x+y—-3z=0

1 2 3
D=1 -1 2
-1 1 -1

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

=3+6=9 %0

Hence equation has a unique solution.
(D) Conic 2x% + 6y* = 18

2 2
LS
9 3
2
Now, eccentricity e* = 1 — P
e?=1 3
9

C (Itanx iatanx
© —

= a ", a*™. log a. sec’x
= sec?x.log a
e

X e o
xiakta

B) y=a™
y = a)C+ y
On differentiating both side w.r.t. 'x'

dy dy
— = gy, 1+ —=
a logea( )

dy dy
—=y. 1+ == .
y logea( J from eq.(3)

y_

(1-yloga) dx y.log.a

dy y log.a

dx l-ylog,a
(A) y=cosec20

1 1
sin 20 N 2sin6.cos O

=Sy=

1
=2 sin@.cosfp=—
y

and x=sin@ + cos0
= x* = (sin@+ cos0)?
=x2=1+2sinp.cos0

Ph: 09555108888, 095552088838

1
:>x2=1+§:>x2y=y+1

91. (D) Let f(x) = [—i]

lim lim
LHL =" 5 fd=3 Lo fR-H
_lim 2-h
" h—>0[2-h]
_2-9_,
1
lim lim
RHL = o f(=, o fl2+h
lim 2+h
T h—0[2+h]
_2+O_1
- -
L.HL.#RH.L.

Hence limit does not exist.
92. (D)

93. (A) Given that a=—i+2Jj+k b=2i+j_k

Now, a- (b-c)+ b+ (c-a) +¢ (a-b)
= a-b—a-c+b-c—b-a+c-a-c-b=0
1 0 3
94. (B) LetA=(2 2 4
3 -1 2
Co-factors of A —
a2 4 o 2 4 s 2 2
C.= 1) -1 2 Cp= 1) 3 2 C= 1) -1
=0 ) =8 , =4
2+1 0 3 2+2 1 3 2+3 1 0
C, =1 1 9 C,,= (1) 3 9 C,.= (1) 3 _1
= _3 ) = _7 ) =1
0 3 1 3 0
C, =17 2 4 Cp=F172 9 C=(1p" )
=06 , =2 , =-2
0O 8 4 0O -3 6
Cc=|-3 -7 1| ,AdjA=|8 -7 2
6 2 2 4 1 2
[ 14 |
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95. B) 101
1x2°0= 1 %_1x21<ﬂ
0x2'= 0 1 ,
1x22:i Z_]_XQ
S
l+l:§:0.75
24 4
(101), = (5),,, (0.11), = (0.75),,
Hence (101.11),= (5.75),,
96. (C) line >~ =2
. (C) line 377
Tx-3y =42
Slope of line =~
Slope of line which is parallel to given
line =3
97. (B) a=3i-6Jj+7k and b=2i-3j+6k
— - 3x2-6x(-3)+7x6
Projection of aonb = . = all 2)+ j
(2) +(-8) +(6)
6+18+42 66
V49 7
98. (A) Given equations x-2y+3z=0,2x—-y+
2z=4and 3x+y-z=5
1 2 3 X 0
A=|2 -1 2|,X=|y|,B=|4
3 1 -1 z )

by elementary Row method

1 2 3 /0
[A/B]=|2 -1 2 /4
3 1 -1 5

R,—» R, - 2R, and R, — R, - 3R,

1 2 3 0
[A/B]=|0 3 -4 /4

0 7 -10/ 5

7
R3—>R3—§R2

1 -2 3 Z
[a/B]=0 3 4 [

0 0 2/3/ =

3
Ph:

09555108888, 095552088838

x-2y+3z=0 ...(d)
3y-4z=4 ...(i)
2 _-13
3 3 ...(iii)
On solving eq (i), (ii) and (iii)
1,18
X7 YT ET

99. (C) Let 1= [ [ dx

I= jf1.dx+jg4.dx+jj§9.dx
1= [+ 4[x]; + x5
1= V2-1+4(J3-42)+9(2
1=17-3V2 -53

3
100. (B) cos™x + cos™'y + cos™lz = Y

)

a

coslx= —

b4 b4
5 cos'y =5 coslz=—

2

T T
:>x=cos§=0, y=cos§ 0,z= cosE 0
Now, x 2002+ 1y 20024 72002=(0+(Q+ 0 =0
(@ s=y@_1 i)
On differentiating both side w.r.t. ' t'

101.

. E_ 1x2t
dt 24t2-1
ds t
= — =
dt t2-1
o1 1x2t
_, @s _ L1t 2/t2 -1
dt? ( [t2 _1)2
d?s t2—-1-t?
=
at? e -1.(t2-1)
- d?s B -1
dtz - (t2 _ 1)3/2
d?s -1
= J—
dt? s
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102. (D) 1=[e*[(x+1) tan™ x+1]dx

103. (B)

104. (A)

105. (D)

I=[e[(x*+1+2x)tan” x+1] dx
I=[e*[{(1+x*)tan” x} +{1+2xtan” x} ]| dx
[=e(1+x)tan’'x+ ¢

[ e [f () + fr(x)]dx=e".f(x)+c]
Given that U={1,2,3,4,5,6,7,8,9},
A={7,8,3},B={3,8,9}and C = {9,3,4]
Now, (AUB)= {3,7,8,9}, (BNC)= {3}
and (AnC)= {3}
[(AUB)-(BAO)}x(ANC)

= [{3.7.8,9} - {3}]x{3}

=1{7,8,9} x {3}
={(7,3),(8,3),(9,3)}
S=0.2+0.22+0.222 +............... nterms
2
S = 5 [0.9 + 0.99 + 0.999 +...... n terms)
2 [2 — 999 oo, nterms} |
9|10 100 1000
=2 1—— —LJ+....nterms
9 100
=2|:1+1+ nterms (L+L+..”ntermsﬂ
9 10 100
S 1_(Lj
2 10 10
S=—n-——""7"——
9 L
10

2 1
- 9n-1+—
S 81[ 10"}

0= 8 (I)—E
sin 177 sin 17
0056=ﬁ, cos¢=ﬁ

cos(0-0) =cos0.cosd + sinB .sin¢

15 8 8 15 240

17 17 17 17 " 289

N .
ow, sin ( 5

1240

=,[——289
2

£

2

e—¢): 1-cos(6-9)

7
T \V2x289 1742

106. (A) In AABC, A3, =2), B(-3, 4) and C(-1, 0)

Co-ordinate of centroid
3 3’973

Co-ordinate of centroid =(

1

P(A) =7, P(B)

2 >

_12j
3’3

1
107. (C) Given that P(A) =5 P(B) =

3=-3-1 -1 _—2+4+O_2

3

al| N

3
5

The Probability = P(AnB) + P(ANB)

= P(A).P(B) + P(A).P(B)

1 3 1
2=
2 5 2
108. (B) Equation of sphere

X+ yr+ 22+ 2x+3y—-4z=15

u=1,v= 2,w——2

-3
t _17_72
cen re( 2 )

Let co-ordinate of Q = (x, y,

(2,2, 3)P Q(x) 4.2

x-2_ y+t2 -3
2 7 2 27
x=0? y=_5’

2_5_1

5 10 2

z)

z+3_

5 -
z=1

Hence end point of a diameter = (0, - 5, 1)

Ph: 09555108888, 095552088838
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109. (B) f (%) ={

110. (C)

111. (B)

3-x%?, 0<x<1 . .
is continuous
2A+x, 1<x<2
at x=1, then
lim lim

x—1 7= FW

1
3-1=2p+1= r=5

9! 9!
The total no. of arrangement 01"
No. of arrangement when I's come
8! 8!
together = YD)
No. of arrangement when I's don't come
togeth 91 8! 7x8!
ogether =—- -7 =—
7 % 8!

. " 4 7

The required Probability = 91 "9
4
y=sec(tanly) ... (i)
On differentiating both side w.r.t. 'x'
ﬂ=sec(tan’1x) tan(tan'x)
dx ' 1+ x2
dy yx .
T 11 [fromeq (i) ]
d

(1+) 2= xy

112. (D) (AnB) U (BNC)

113. (C)

114. (C)

Equation A x>+ 3x+ (A-1)=0
product of roots = — 2
A-1"
P
Let BC=hm
C

1
9 = h=—=
3 3

60°

A 750

o<g >
8

Ph: 09555108888, 095552088838

115. (B)

| 116. ©)

117. (B)
118. (B)
119. (D)

120. (C)

InAABC

t 60° = E
an AB

h
V3=3B

In AABF

tan75° = DL
an AB

h +50
SRR ERPWNG)

2h+ h3=h.3+5043 = h=253
height of the aeroplane above the lake
level = h+ 50

=25./3 +50 =252 +,/3 )m
Equation
XB+4x>-9x-36=0
Let roots are o, —o.,P
0-0+pB=-4= p=-4

ando(-0)p = - (-36)
—a2(-4) =36
o=-3,3
Hence roots are — 3, 3, — 4.
nCr—1+ 2 ncr+ nCr+1
=n"C_+"C +"C +"C_,,
= n+1cr+ n+1cr+1= n+2cr+1

Given data

12, 8, 14, 6, 17, 8, 19, 15

arrange in ascending both

6, 8, 8, 12, 14, 15, 17, 19

middle terms = 12 and 14
2+14

1
Median = 5 =13

cotO+ cosO =x

cot?0 + cos?0 + 2cotf. cosO = x*

and cot@.cosf=y

cot?’0 + cos*0— 2cotf.cos =y’
X*—y?=4cotf.cos 9 and xy= cot?0—cos?0

cos O cos* 0
— P = .cos O =
X-y=4 sin® » Y 5ine
cos? 0 cos? 0
R_1r=4 [
¥ sin® ’ Y sin O
X-y=4xy
[ 17
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NDA (MATHS) MOCK TEST - 174 (Answer Key)
1. (@A) 21. (B) 41. (A) 61. (C) 81. (A) 101. (C)
2. (€ 22. (C) 42. (A) 62. (A) 82. (A) 102. (D)
3. (D) 23. (B) 43. (C) 63. (B) 83. (C) 103. (B)
4. () 24. (B) 44. (D) 64. (B) 84. (B) 104. (A)
5. (B) 25. (D) 45. (A 65. (B) 85. (B) 105. (D)
6. (D) 26. (©) 46. (A 66. (A) 86. (A) 106. (A)
7. (B 27. (D) 47. (B) 67. (B) 87. (D) 107. (C)
8. (D) 28. (A) 48. (A) 68. (C) 88. (CQ) 108. (B)
9. (B) 29. (B) 49. (A) 69. (B) 89. (B) 109. (B)
10. (B) 30. (A) 50. (A) 70. (A) 90. (A) 110. (C)
11. (B) 31. (B) 51. (C) 71. (A 91. (D) 111. (B)
12. (A 32. (C) 52. (A) 72. (B) 92. (D) 112. (D)
13. () 33. (D) 53. (C) 73. (C) 93. (A) 113. (C)
14. (Q) 34. (4) 54. (A) 74. (B) 94. (B) 114. (C)
15. (C) 35. (D) 55. (B) 75. (A) 95. (B) 115. (B)
16. (B) 36. (A) 56. (B) 76. (B) 96. (C) 116. (C)
17. (D) 37. (A) 57. (D) 77 (B) 97. (B) 117. (B)
18. (A) 38. (Q) 58. (A) 78. (B) 98. (A) 118. (B)
19. (B) 39. (A) 59. (B) 79. (©) 99. (C) 119. (D)
20. (A) 40. (Q) 60. (C) 80. (B) 100. (B) 120. (C)
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