£D

KD Campus Pvt. Ltd

1997, OUTRAM LINE, KINGSWAY CAMP, DELHI - 110009

NDA MATHS MOCK TEST - 178 (SOLUTION)

1.

(B)

(@)

(A)

1
Consider, f (x) = Py (cos™x + sin™x)

- £~ £, = (cos®x + sin‘x) = (cos’x

+ sinSx)

1 1

= Z[(cosgx + sin®x)? — 2cos?xsin’x)| — 3

[(cos?x + sin?x)(cos?x + sin®x— cos?xsin?x)]
a4 + b4 — (a2 + b2)2 _ 2a2b2

a’ +b’ =(a+b)(a®*-ab+b?)

1 1
=2 (1- 2cos?xsin?x) "5 [(cos?x + sin?x)? —

2cos?x sin?x — cos?x sin?x]

11 1
=275 cos?x sin?x — E(l_ 3cos?x sin’x)
1 1 1 1
= —_= 2y gin2x — — + — 25 &in2
4 g CosPxsinx — o+ 5 cos’x sin’x
11
4 6
L
12

Consider, cos3xcos2xcosx =

N

= 4cos3xcos2xcosx— 1=0
= (2cos3xcosx) 2cos2x—-1=0
= (cos4x + cos2x) 2cos2x— 1=0

[-- 2cosAcosB = cos(A + B) + cos(A - B)]
= 2cos4xcos2x + 2cos?2x—- 1= 0
= 2cos4xcos2x + cos4x =0

[- cos2A = 2cos?A -1]
= cos4x(2cos2x +1) =0
=cos4x=0o0r2cos2x+1=0
27

T
= cosdx = COSE or cos2x = COS?

axe Foroxe 28
S)CQOI')C3

kil I
801‘)(1 3

Consider, X* -3x2+3x+7=0

= X=

Ph: O9555108888, 09555208888

~—

=>xX-3x¥+3x+7+1-1=0
=>(x-1)P=-8

> x-1=-2,20, - 20?
=>x=-1,1-20, 1 -20?
Loa=-1,p=1-20andy=1-2w?
Substitutinga =-1, = 1 - 20 and

a-1 B-1 y-1
= _ 2 1 —_—
y=1-20in B—1+Y—1+ _l,weget
30
Consider, arg(z b lj -z
z-i) 4
n
:arg(z+l)—arg(z—z)=z
. . b
:arg(x+ly+z)—arg(x+zy—l]=z
[z =x+iy]
. . s
= arg(x + iy + 1)) —arglx + fy - 1)) = o

y+1) (y+lj n
— tan™ = —
X x 4

_y-l
O X X _r
= tan 1+y+1 1 )
x X
2
X b
= 7, —tan —
1+ Y 1 4
X
2
= X =1
X +y* -1
x2
2x —1
x> +y’-1

=>xX+yP-2x-1=0

It is the equation of a circle with
radius\/§.

Therefore, the perimeter of the circle is

2\/571
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S.

(A) For the given statement, we can draw

the figure like this
E

A1 29 A3

b4 B C D
From the figure, we have £ AEB = Z BEC
=0
Hence, BE is the bisector of triangle AEC.
Now, using bisector theorem, we have

AE_AB

EC BC
h
sin® =£
h BC
sin 30
[Using sin property in
AAED and AECD]
AB _ sin 36
= BC  sin®
A
h
a b
P B Q
In AABP, tano = =
n , tana = 55
BP = h cota ...(9)
h

In AABQ, tanf} = B_Q

BQ = h cotf ...(ii)
Adding (i) and (ii), we get

BP + BQ = h cota + h cotf

= d = h(cota + cotf)

d

=h= cota +cotf

Consider, y = log x
dy _1
= dx x

dy)
=2 =1
(dx (1,0)

The equation of tangent to the curve
y = log x at (1, O) is given by

_ (%
y-0° (dx)[w) bl

Ph: O9555108888, 09555208888

-~

>y=x-1
=>x-y=1
The equation of tangent to the curve
y = log xintersecting the coordinate axis
at (1, 0) and (0, -1).

o y

(1, 0)

Hence, the area of triangle formed by the

1 1
coordinate axes is —x1x1 = — units?

2 2
lamp post
A
6 m C
2 m
B x DY E

By AA similarity, AABE ~ ACDE
AB CD

" BE DE

6 _2
Z x+y y
=>3y=x+y
=2y =x
dy dx

2% T @
1

5 )
= 2.5 km/hour

Consider, f(x) = alog| x|+ bx* + x

= f( = %+ 2bx + 1

For x=-1,

a+2b=1 ...(i)
For x= 2,

a+8b=-2 ...(ii)
solving (i) and (ii), we get

a=?2

o 1
2
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10.

11.

12.

13.

(C) The relation between the roots of cubic
polynomical is aff + By + oy
coeffecient ofx

" coeffecient of x°

Here, the coefficient of xis 0.
Therefore, off + py+ oy =0 ...(i)

af By oy
Consider, By oy of
ay of Py

By oy
oy aff| [C,—>C,+C,+C,]
of Py

of + By + ay
= o + Py + oy
of + By + ay

= 0 [Using(i)]

(A) Let us suppose the first term and
common ratio of the geometric
progression be A and R.

Now, a = ARP-!

loga = log(AR? )

loga = logA + (p— 1) logR

Similarly, logb = logA + (g —1)logR and
log ¢ = logA + (r— 1) logR

loga p 1
Consider, |logh q 1
loge r 1
logA+(p-1logR p' 1
= |logA+(g-1)logR g 1
logA+(r-1)logR r 1
logA+(p-1)logR p-1 1
= [logA+(g-1)logR g-1 1
logA+(r-1)logR r-1 1
[C,—»C,-C]
0 p-11
_0 g-11
0 r-11
=0

(A) Consider, A2=2A-1
=>A3=2A2-1A
=>A’=22A-1)-A
= A3=3A-2I
=A"=nA-(n-1)I
() (1+x° =5C, +5C, () +5C, () + °C, (€)*
+ scs(xz)s
=1+ 5x+ 10x* + 10x° + 58 + x10
(1+x*=1C,+*C x+*C,x* +C, x*+*C, x*

Ph: O9555108888, 09555208888

=1+4x+6x+4x3+x*

Therefore, to find the coefficient of x° in
the expansion of (1 + x?)3(1 + x)* we will
have to multiply the coefficient which
makes the power of xto 5

=40 + 20

=60

Probability of getting a defective bulb =

10 1

100 10
Probability of getting a non defective bulb

1 9
10 10
The probability that out of a sample of 5
bulbs none is defective is °C,

9V (1Y 9 Y
) (%) (%)
15. (D) A number is divisible by both 2 and 3 if
it divisible by 6.

The number divisible by 6 and 6, 12,
18,..... 96 = 16

14. (D

—

=1

16

C
Now, required probability = W
3

5600 4
161700 1155

d
16. (B) Consider, Ey = sin(10x + 6y)

Y _ sin(10x+ 6
2dx—s1n( X Y)
Let 10x+ b6y =1

dy _ dt

ac 10 = 6 sint
= g 10=06sin

£—6't+10
= g _osin

- IL:
6sint+10

Solving this, we will get
Stan(Sx+ 3y) =4 tan(4x+ k) - 3

[ax
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17.

18.

19.

(D) Theline y = mx + cis tangent to hyperbola

(A)

2 2

Sl = lifam-p=¢

b2

Consider, ax + by = 1

o 1
Y% " b
. a 1 .
Substitute m = _E and c = 5 in a®m? -
b? = &2, we get
SRR
“\p) """ b
a’ 1
= F— b? = F
a*-b* 1
¥ b

1
:aQ—b2=—a2_|_b2
) 1

S a-b= o2

1
Given that tanq = 5 and tanf =

tan® + tan¢
Now, tan(q + 1) = T 16 tano
1.1
= fan(q + f) = <23
1-—x=
2 3
=tan(q + f) = /6
T
:>tan(q+f)=1:>q+f=Z
A3
COS 4
=1 -2sin?*— =§
4
= 2si A _ 2
Sin 2 4
1
LA 1
Sin 2 8
N A . 3A
ow, sm2 .sin 5

Ph: O9555108888, 09555208888

L
3

20.

21.

22.

23.

24.

(D

(A)

—

5

A A 3 A)
in— | 3sin—-4 —
= sin 5 ( Sin 2 Sin 5
[ sin3q = 3sing — 4sin®q]

. A .
= 3311125— 4 sin*—

2

CPLE [lj

=3 x——4 x| —
8 8

3 1 5
- ——— = —

8 16 16
(1+ tana.tanb)? + (tana—tanb)? — sec?a. sec®b
= 1+ tan’a.tan’?b + 2tana.tanb + tan?a +
tan?b — 2tana.tanb — sec?a.sec?b
= 1 + tan?’a.tan’b + tan?a + tan®b -
(1 + tan?a)(1+ tan?b)
= 1 + tan’a.tan?b + tan?a + tan’b -1 -
tan’a — tan®b — tan?a.tan?b
=0
cos46°.cos47°..ccceiiinnnnn. cosl135°=0

[-.- c0s90° = 0]

cosa + cosb + cosg = 0
cosa = 0, cosh = 0, cosg =0
= a=90° b=90°¢g=90°
Now, sina + sinb + sing

= sin90° + sin90° + sin90° = 1+1+1 = 3

~—

= 2 tan'p - 2tan'qg = tan™!

1-x2
. 1-x?
-~ 2tan! x =sin™! 2x ~=cos™' x2
1+x 1+x
2x
= 2[tan!p — tan'q] = tan™! -2
pP—-q
=2 tan‘ll— =2 tan!x
+ pq
On comparing
_Pb~qg
o1+ pg
Statement 1
1
= tan'x + tan! —
X
T
= tan'x + cotlx = 5
Statement 1 is incorrect.
Statement 2
. T
sin”'x + cos™'y = o when x =y
Statement 2 is incorrect.
[ 4 ]
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27.

—

B A
Let AO=h
In DPOB
.o _PO
sin 5~ OB
= 1 g — L = OB p— g
sin 5~ OB r.COSEeC 5
In DAOB
OA
inh = 24
sin OB
= sinb = h
o
r.cosec —
2
o ,
= h = r.sinb.cosec— = h = r.sinp
2 . o
sin—
2
AU e
q
P
Let =tanfli=>tan = —
et 12 97 12
In DABP
tang = AP
i— @ = AP = 240
12~ AP m

The distance between the boat and the
lighthouse = 240 m

Equation x¥* + ax-b=0

Roots are a and b,

thena+b=-a

=2a+b=0 ...(i)
ab=-b=a=-1
from eq(ii)

2(-1)+b=0=b=2
Another equation = —x2 + ax +b
=-x-x+2

1 1
=X -—x——+—+
x> - x 2

N

Greatest value of the equation =

Ph: O9555108888, 09555208888

28.

29.

30.

(B)

(A)

Equation |1 -x| +x*=5
Now, 1 —x+x*>=5

B —4ac= (-1 -4x(-4) = 17

Roots are irrational.

and —(1-x) +x2=5

=>xX+x-6=0

= x-2)(x+3)=0

=>x=2,-3

Roots are rational.

Hence equation has rational root and an
irrational root.

Let a,, b, are the roots of X* + px + g =0
and a,, b, are roots of x* + Ix + m = 0.
a+b =-pa.b=q
a,+b,=-lLa,b,=m

o, o
Given that ——= —2

by Componesrlldo g: Dividendo Rule
a‘l + BI (XQ + BQ
- 051_[31 - Oy _BQ
(0 +By)’ (0 + B, )

(o, + By = 4o.B, (o0, +B,)* — 40,8,

2

p T
p'=4q I>-4m
= p?l2 —4p’m = p*I? - 412q
= p’m= Pq
Equation x> + bx +¢=0
Let roots are a and b.
atb=-bandab=c

AT.Q
1
a+b—?+§
o o? + B2
=a+
(oY’
ash (o +B)* - 208
a N oL o bt
(0B’
2_
:>_b=bC220
= -bc* = b* - 2¢
= 2¢= b?> + bc?
=2c=bb+ &)
2 b+c?
= — =
b c
b ¢ c
1 b .
¢, —, — arein A.P.
b’ ¢

c .
— are in H.P.

1
H —,b
ence _, b,
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31.

32.

33.

(D) Equation x> - 2kx+ K2 -4 =0

—(-2k) £ /(-2k)* — 4 x 1(k* - 4)
2

_ 2kEV4k® -4k’ +16

2

Now, x =

= X

2kt4

= x= =>x=kx2

A.T.Q,

-3<k*2<5
Now,-3<k+2<50r-3<k-2<5
=-3-2<k<5-20r-3+2<k<5+2

=-5<k<3o0or-1<k<7
Hence -1 < k<3

2x? + 3x—a = 0 has roots -2 and b,
-3 1
then—2+b=? :>b=§
-0
d-2b=—
and -2 5
S oxs = L oa0
2 2
320
B=|2 4 0
1 10
Co-factors of B-
4 _0 2 0
C,= (—1)1*11 ol=0,C, (—1)1*21 o/=0
2 4
C,= (—1)“31 If=2-4=-2
20 30
CQl=(—1)2”1 O=O,C22=(—1)2*21 ol =0
3 2
C23=(—1)2*31 1|1=-B-2)=-
2 0 30
C,= (1" o0/= 0, C,,= (—1)3*22 o/=0
3 2
C33=(—1)3*32 4|=12-4=38
0 0 -2
C=]10 0 -1
0O 0 8
0O 0 O
AdiB=C'™=|0 0 O
-2 -1 8

Ph: O9555108888, 09555208888

34.

35.

36.

(B) A is an orthogonal matrix,

then A' = A!

(C) We know that

A)

(A+B)=A"+B
and (AB)' = B'A'
Hence statement 1 and 3 are correct.
sin6 O
—sin® cos® O
0 0 1

cosO
A =

| A|= cosg(cosq) — sinq(-sing)
= cos?q + sin?q = 1
Co-factors of A -

cosO O
C = 0 1| = cosq
-sin® O )
C,= 1?2 1| = sinq
—sin® cosH
C,=1nrs 0 0 =0
sin6 | O )
C,= (1) 1|~ =sing
cosB O
C,= (F1)2*? 1|= cosq
cosO sin6
C,= (-1)**3 o |7 0
sin® O
— (_1)3+1 —
Cyi= (1) cosO O 0
cos® O
= (_1)3+2 =
C32 (-1) -sin® O 0
cosO sin© .
Cio= 1P| _ging cose| =08+ sin’g=1
cos® sin6 O
C=|—-sin® cos6 O
0 0 1
cos® -sin® O
AdjA =C"= | sinf cos6 O
0 0 1
. Adj A
Now, A = —|A|
cos® -sin6® O
= A'l=|sin® cos® O
0 0 1
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37. (B) A= ‘

~—

-2 2
2 -2

>
Now, A2 = 2 2|2 2
2 21|12 2
s [T2X(2)+2%2 -2x2+2x(-2)
2x(-2)-2x2 2x2-2x(-2)

o[B8 -8
-8 8

S AZ=_4 -2 2
T2 2
= A?=-4A
[cosx -sinx O
Given that f(x) = | sinx cosx O
0 0 1

Statement I

cos® -sin® 0][cos¢ -sing O]
f(qQ)xf(f) =|sin® cos® O||sing cos¢
0 0 1 0 0

— O O

OO‘

=|sin6.cos$ + cosO.sind —sin6.sinp+cos0O.cosd
0 0 1

{cos 0.cos ¢ —sinBO.sin¢ —cos6.sind —sinO.cosd

cos(0+¢) —sin©+¢) O
F(q)xf(f) =| sin(0+ 0) cos@+¢) O
0 0 1
SF@xf(f) =fla~+1
Statement 1 is correct.
Statement 2

cos(@+¢) —sin(@+¢) O

|f(@x*f(f)|=|sin@+9¢) cos@+¢) O
0 0 1

| £ (@)xf(f) | = cos(q+ f).cos(g+ f)+ sin(q+ f)
.sin(q + )
| f(@xf(F)|=cos?q + f) +sin*(q + f) = 1
Statement 2 is correct.
Statement 3

cosx -sinx O
f(9=|sinx cosx O
0 0 1

f (39 = cosx.cosx + sinx.sinx
f (%) = cos?x + sin?x =1

fED =1

Ph: O9555108888, 09555208888

here f(x) = f (-x
Statement 3 is correct.
Giventhata+ b+ c¢=0
a—x c b
Now, | © b-x a |
b a c—x

R, - R+ R+ R,

a+b+c-x a+b+c—x a+b+c-x

= c b-x a
b a c—Xx

1 1 1
= (a+b+c-x)c b-x a |=0

b a c—Xx

=a+b+c-x=0

=0-x=0=x=0
1. o, B are complementary angles,
then o + = 90°

5 O 5 O
cos® = sin®*<
2 2
Now,
s1n2B cos? 2B
2
o p o p
— 20 052 = — gin?2— .sin2—
cos?or.cos’ )~ sin’ 7 .sin’ 5
1+cos0cxl+cosB
2 2

1-cosa xl—cosB
2 2

= — (14 cosa +cosP + cos a.cos f)

NN

(1-cos o - cos P+ cos a.cosp)

-bIH

= Z[Zcosa + 2cosp]

1
= 5 [cosa + cosp]

1 o+ o= B)
= EXQCOS( 9 J.cos( 9

90 o-p
= cos (?j.cos (T) (*ra+ B =90

=>cos45.cos(a_ﬁ) \/— cos(Oc Bj

2. Maximum value of the determinant
1

V2

Since both statements are correct.
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41.

42.
43.

44,

45.

(©)
(B)

(D)

(A)

>0

= = Q
—_ O
0 = =

= albc—-1)-1(c-1) +1(1 -b) >0
= abc-a-c+1+t+1-b>0

= abc- (a+b+c) +2 >0

= abc+t2>a+b+c

We know that

AM=GM

a+b+c
3

a+ b+ c>3(abg'/?

=a+b+c+2>3(abg'/?

Let (abg)'/® = x

=x*+2>3x

=>x-3x+2>0

= (x+2)(x-12%>0

= x> -2

= (abg)'/? > -2

= abc> -8

Hence abc is greater than — 8.

+ b+ c=0]

> (abq)'/?

T,.,=at(+q-1)d

T =a+(p-q-1)d

-
Now, T,, +T,  =2a+ (2p-2)d

=T, +T,,=2[a+t (p-1)d]
:Tp+q+T ~=2T

p-q p
Hence the sumof (p + g and /(p — g™
terms of‘an AP is equal to twice the p®
term.

s Lop, oz)Q
n 2
(n-1)(n-2)Q

S ,=(n-1)P+ 5
Now, T =S -S |

_ n(n-1Q (n-1)(n-2)Q
=T, =nP+=" == (n-1)p- (:=D0-2)0

=T =P+ % ("*-n-n®>+ n+ 2n-2)

:>Tn=P+%(2n—2)

=>T =P+Q(n-1)

=>T ,=P+Q(n-2)

Common difference =T, - T, _

=P+Q(n-1)-P- Q(n-2)

=Q(n-1-n+2)=Q

1 1 1
+

loge logse’

infinite terms

1 1 1
= log,e * 2log.e * 4log.e

terms

1 1 1 . .
— 14+ —+—+....upto infinite terms
log,e 2 4

1 1
= log,e

1
2

1
= (log 3) x 1/—2
= 2log 3 = log 9

1
N —
S S
|
w

n-1
2-2n) — (- 4n+ 3)

3

46. (B) S,=n’-2n
S ,=(n-12-2(n-1)
S ,=m+1-2n-2n+2
S ,=m-4n+3
T =S, -S
T
Tn
T

|
N
X
ul
|
w
1
N

w

47. (B) p,q, rare in G.P.,

then ¢* = pr

(i)

and a, b, care in G.P.,

then b? = ac

...(ii)

Fromieq(i) and eq(ii)

b? x ¢? = prx ac

(bg)* = ap x cr

Hence ap, bq, cr also are in G.P.
48. (D

~—

+...upto infinite

)

S=0.5+0.55+0.555+...... upto nterms

5
S= 5 [0.9 + 0.99 + 0.999 + upto n terms)|

S = %[(1—%)+(1—ﬁ)+....upto n terms}

S
S=§(1+1+1+ ..... upto n term)
5 [1 1 ]
—— | =ttt —+...... upto n terms
9 \10 100 100
1ol 107
S=§ n_lO 10"
9 L
10
1 3
5 ﬁ( 1]
= — n-— 1_
S 9 g 10"
10
S—E _n—l 1- L
9 9 10"

Ph: O9555108888, 09555208888




£D

KD Campus Pvt. Ltd

1997, OUTRAM LINE, KINGSWAY CAMP, DELHI - 110009

49.

50.
51.
52.
53.

54.

55.

(C) AT.Q.,
p+q+r=5
3
=>pt+tq+r=15 ...(1)
S+t
=1
and 5 0

(@
(D
B
(C

~

-~

)
)
)
)

=s+t=20

From eq(i) and eq(ii)
ptq+tr+s+t=15+20
=>pt+tq+r+s+t=35

35

Average of all the five numbers =5 7
Given

COS X, 0<x<l1

2+cosx, 1<x<2

() =2[x] + cosx=
4+cosx, 2<x<3

Since, cosx< 1 and 2 + cosx> 1

. f(x) never given the value one

Hence, f () is into

IfO<a<n-3,then f(n—-a)=f(n+ o)

We observe that f(1) =3 and f(-1) =3

~1-1butf(l)=f(1)

So, fis not a one-one f"

Clearly, 1, -1 € Z such thatg(l) = 1'and

g-1) = (-1)* =

i.e. 1 # -1 but g(1) = g(~1)

So g is not-a one-one fn.

Let x; y € R be such that

h(x) = h(y)

=>x+4=y>+4

> BC=yx=y

.. h: R —> Ris a one-one f"

We have f (%) = g(x

=2x¥-1=1-3x

=2 +3x-2=0

=(x+2)2x-1)=0

= x=-2, E

Thus, f (x) and g(x) are equal on the set

=4

(U Y
56. (A) f(x = sin’x+ sin® (X + 5] + COSXCOS (x + 5)

T
 1-cos2x 1—cos(2x+23) .

L
2 2 2

o
2cos xcos| x+—
[ ( SH

Ph:

57.

58.

©)

09555108888, 09555208888

[1—c052x+1—cos(2x+2 )+cos(2x+g)+cosg}

> - {cos 2x + cos (2)( + —)} + cos (2)( + E)
_2 3 .
(5 b4
= 2~ {cos 2x + cos (Qx + —J} + cos(2x + 3)}

E—2003(2x+£)cos£+cos 2x+E
3 3 3]

‘[\)l'_‘

T
INNd;} o

Y x

5
- gof=g(f(x) = g(zj=zxg= 1

Hence, go f (¢

r=a-b

Let c =xi+yj+zk ..(Q)
Then

a.c =3

= (i+j+k).(xi+yj+zk)=
=>x+y+z=3

Also
axc=b =3

ik
S g

X Yy z
:(z—y)i—(z—x)J (y- x)lAc =}—1Ac
=z-y=0 ...(iii)
>x-z=1 ...(iv)
>y-x=-1 ...(v)

Solving eq® and we get

S 2 2
x=§,y=§andz=§
Substituting in eq” (i) and we get
- 5. 2. 2.
C=§l+§J+§k
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59.

60.

61.

62.

63.

64.

65.

(D

—

©)

(D)

2X=E

taking log both sides
Y
log, 2* = log, -y

xlog,2 = logzﬁ

Coe -2
x= og21_y
y is well defined when log, (1 - x) O and
x+2 >20,Hence -2 <x<0

For continuity of f (x) at x = —g and g,
we have

lim f(x)=2= lim f(x)=-A+B= f(—gj =2
X X

and lim f(x)=2= lim f(x)=0= f(gj =2

=>-A+B=2andA+B=0..A=-1,B
=1

[axb,bxc,cxal={axb.c)-(axb.b)c}

(cxa)
= [aBZ]B(Zxa) = [EBZ]E 25
lim{thanx— L }zlim{M}
X COS X o F cos X

2 2
.. 0 _
is 6 form Use L' Hospital Rule, we get
result -2.

Let sides AB, BC and AC be ¢, a, b
respectively in AABC.

1
Area of triangle = 5 bc sinA

1
= 10\/§=§ 5.8 sinA

= sinA = g

.. A=60°or 120°

Equation of curves

c:y=x

c,:9x° + 16y* = 25

Let m, and m, be the slope of the tangents

to these curve at the point of intersection
(1, 1)

2m1=2andm2=—E

Ph: O9555108888, 09555208888

66.

67.

68.

69.

(A)

(A)

(A)

m -m,
1+mm,

So 0, = tan™

41
=0, =tan' -

2
Similarly at the point of inersection
)
16 41
(-1, 1) 6, = tan™ 18 |~ tan'—-
1-—
16

Since,

E <tan—1l<£
2 7 x = 2

So lim f(x) = 0£(0)
= fis continuous

bt lim L E=0)
x—0 x-0

not exit, so not differentiable at x = 0.

Continuous at x = 0 but'not differentiable

atx=0

x—0

. 1
= lim tan*; does

. 3! 1
Required chance = 7en "3
(51
Given
L+3 sinA + 4 cosB=06
M:4sinB+ 3 cosA=1
In AABC,
adding L? and M? we get
in(A + B) = 1
sin( ) = 5
. . —_— 1
. sinC = sin(180° - A+ B) = D)

.. C=30°or 150°
Discard C = 150° because for this value
of C, A will be less than 30°.

3
HenceSsinA+4cosB<§+4<6a

contradiction
.. C=30°

1 a
c— —sin-17_;
a | x|

1
Put x= Z SO

dt
2

I= "-L reduces to —l f
xvx* -a? a

1 . a
Hencel = ¢c——sin!
a

| x|
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70. (A) _[(7x—2)\/3x+2dx= 7J(x—%)\/3x+2 dx {heref%:logx+\/x2 -a® +c}
X" —a
7 6 2 2
=§J.(3x—7j\/3x+2dx =—log(t+l)+ (t+lj —(lj o
2 2 2
=§J.(3x+2—2—g)\/3x+2dx M
I =-log (cosx+1)+\/(cosx+l) —(lj +c
7 20 2 2 2
= 5]((3x+2)—7)\/3x+2 dx
1
73. (D) LetI= {log(logx)+ }dx
-7 [ ((3x+2)3/2—£(3x+2)1/2)dx ® J (log x)°
3 7 Put logx =t
=>x=é
_7)Bx+2| 20 )@x+2] = dx=e'dt
3 5 3 3 1
B} 5 I= I{logt+t—2}et dt
14 40
= — 5/2 _ —— 3/2
15(3x+2) 3 (Bx+ 22+ ¢ I=J'{logt+%—%+ti2}etdt
71. B)I= Itanxtaantan3xdx ...() ) .
we have tan3x = tan(2x + x) I= J.{logt+z}etdt+'|.{7+t—2}etdt
_ tan2x+tanx \ . )
tan3x = 1-tan?2xtanx I =je‘ logtdt+J.et.;dt+J.ez (—Ejdt+_’.e‘(t—2jdx
tan3x - tan3x tan2x tanx = tan2x + tanx
tan3x tan2xtanx = tan3x — tan2x — tanx 1= (logt).e' —J.letdt+'|.et 1dt+ 1 o
Put in eq" (i) ) TR 1 t

I = |(tan3x - tan2x — tan x)dx
'[( ) —Itlg.etdt+fetti2dt+c

1 1
= —gloge|0053x|—§loge|cos2x|— log, 1
I = ef(logt) — ?et tc

|cosx| + ¢
72. (C) Letl= J\/secx—l dx L= xloofl .
= x log(logx) - log x c
1-cosx

I=|J——— dx 74. (C) Given
cosx

I=J~ (l—cosx)(1+cosx)dx L:sina+sinb=i
cos x(1 — cos x) V2

. 2 6
I=I LN T M : cosa+ cosh=—
cos x(1 + cos x) 2

So L? + M? implies cos(a — b) = 0 While

I = J‘de LM (using cos(a - b) = 0) given sin(a + b)
Jcos® x + cos x J3
Put cosx =t = B3
= -sinxdx=dt
[ dt [ dt 75. (A) Required tion 22| ~= == | x+| ——
[=— - . quired equation o BJ* o
2
N \/t2+t+1_1 1
R
B =0
) dt
—_I > > Where o + 8 =- 3 and «a, B are roots of x?
\/(t+1) —(lj +3x+5=0
2 2 =5x¥-3x+1=0

Ph: O9555108888, 09555208888




£D

KD Campus Pvt. Ltd

1997, OUTRAM LINE, KINGSWAY CAMP, DELHI - 110009

76.

7T.

78.

79.

80.

81.

82.

(A) Given diff. Eq. can be written as

dy 1 _x
Yax 2x+1)Y "7 2(x+1)
dy dt

2 — — = —
Let y tso2ydx dx
H d t _EE L t=
ence eq. reduces to — - Tk

1
e

c+1) where L.LF. = o /1 (x+1)

Hence solution t.IF. = IQ.IF.dx +c

C

=>y?*=(1+ x log 1

1+x
Obviously p, q satisfy the equation 5x2 —
7x-3=0

7 3
Hencep+q=7,pq=- ¢

Given o = 5p — 4q and B = 5q - 4p.

The required equation x2 — (o + B) + aff =
0

=5x¥-7x-439=0

Let sin"'x = 0, given 3 sin™'[x(3 — 4x?)]

= 30 = sin![sin6(3 — 4sin?0)]

T 390< T
2° T2

e L
= 2

ola

H s
n -
ence 6

N0< - ie_L<y<t
S =5 1.€ 2_x_2

(B) Required ellipse 4/(x +1)* + (y + 1)°
x-y+3 1
=e T where e = by

1
(e 1P+ (-1 = gle-y+ 3P

. I
a = ib = cos(logi*) = cos {41{1‘38 | ] +15H
=1.a=1,b=0

(B) y= y2x-x?
dy 1-x >0for0<x<1
0 dx - 1-(x-1)7 <0 for xe(L,2)

So fincrease in (0, 1) and decrease in
(1, 2).

Let S, = 1+ 4 + 13 + 40 +121 + 364 +
....... T +T

n-1

Rewrite S = 1+4+ 13 + 40 + 121 + 364

+ o, (T -T, )-T,
3" -1 3" -1
=T =1 3.1 and T = 5

Ph: O9555108888, 09555208888

83.

84.

85.

86.

87.

©)

(D)

(A)

(A)

Alternative : put options directly.
(0.2)*=2

Taking log on both sides

log(0.2)* = log2

xlog (0.2) =0.3010, [since log2 = 0.3010]

2
X log(ﬁj = 0.3010

x[log2 —1log10] = 0.3010
x[log2 - 1]1=0.3010, [since log2 = 0.3010]
x[-0.699] = 0.3010

. 0.3010
*= 20.699
x=—0.4306....

x = — 0.4( nearest tenth)

Here, the number of observations is even,
ie., 8.

Arranging the data in asceding order, we
get 21, 22, 24, 25, 27, 30, 33, 34

th
Therefore, median = (%)

th th
{(g) observation + [g + 1} observation}

th 8 th
= (5) observation + (5 + 1) obervation

= 4t gbservation + (4 + 1)th observation

_125+27;
2

(f, +£, + £ +1,x, +15)
(f, +£f,+f, +1f, +£)

Mean =

_(40x8+42x6+34x15+36x14+46x7)

B8+6+15+14+7)
_ (820+252+510+504 +322)
50
~ 1908
50
= 38.16
8(2980
8 372 ——4
8 46 ——4
8 5 ——6
0O ——5

Hence 2980, , = 5644,
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88. (B) (I) The card is king a queen :

Number of kings in a deck of 52 cards =
4

Number of queen in a deck of 52 cards =
4

Total number of king or queen in a deck
of 52 cards =4 +4 =38
P(the card is a king or queen)
= Number of king or queen /Total number
of playing cards

Number of king or queen
~ Total number of playing cards

_8

-~ 52

_2

13

The card is either a red card or an ace:
Total number of red card or an ace in a
deck of 52 cards = 28

P(the card is either a red card or an ace)

_ Number of cards which is either a red card or an ace
- Total number of playing cards

(IT)

28

52

7

13

(III) The card is not a king:

Number of kings in a deck of 52 cards =
4

P(the card is a king)

Number of kings
Total number of playing cards

4
59)
1
13
P(the card is not a king)
= 1 — P(the card is a king)
1-1
13
13-1)
13

12
13
(IV) The card is a five or lower:
Number of cards is a five or lower = 16
P(the card is a five or lower)

Number of card is a five or lower
Total number of playing cards

16

52
Ph-:

89.

90.

~—

09555108888, 09555208888

1
cos7 —

5 lies in the first quadrant

1
Therefore, cos 7 5

For all values of the angle A we know
that, cos(a — B) = cosa cosp + sina sinf
Therefore, cos15° = cos(45° — 30°)

cos 15° = cos45° cos30° + sin45° sin30°

is positive

11
+__
2 2

5 t-
w|§‘

3+1

T 22

Again for all values of the angle A we

A
know that, cosA = 2 coszg -1

A
=2 cosza = 1.+ cosA

1
=2 005275 =1+ cosl5°
S 271 _ l+cosl5°
CcoS 5~ o5
1 1+\E\/4:1
2200s27—=#
2 2
1 2f+f+1
:200s27§—

:200327 ,/4+\/7 \/7

[Since cos71/2 is positive]

27 = =
= 2 cos 72

242

1 [4+V6+42
22

The given parabola is y* = 12x

Now, Let (k, 2k) be the co-ordinates of

the required point (k # 0)

Since the point lies (k, 2k) on the

parabola y? = 12x,

Therefore, we get,

(2K = 12k

= 4k? =12k

= k = 3(since, k #0)

Therefore, the co-ordinates of the

required point are (3, 6)

Therefore, cos 7
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91. (A) Let P(x, y) be any point on the required Therefore, the triangle formed by joining
ellipse and PM be the perpendicular from the given points is a right-angled
P upon the directrix 3x+ 4y -5 =0 isosceles triangle
Then by the definition, 94. (A) @*> ~b>*=ag**3.b**
SP b5x ax+3
M Therefore, PR
— SP = e.PM or, b¥-3x = grt3-lrx

or, b**= a***! or, b** = a**.a

b 2x
or, (—) =a
a

1

3x+4y-35
= Jlx-1 +ly-2F =3

32+ 42

1 (3x+4y-5)

= x-1)p2+(y-2P2= . —7F—, 2x
( Frs2 4 25 or, log(—) = loga
[Squaring both sides] a
= 10002 + y* - 2x—4y + 5) = 9»2 + 16y> (taking logarithm both sides)
+ 24xy - 30x - 40y + 25 b
= 91x% + 84y* - 24xy — 170x — 360x + or, 2x IOg(Ej = loga

475 = 0, which is the required equation

of the ellipse. b 1
92. (C) The given equation is of the hyperbola is or, x log (EJ = (5) loga
2 2
% - 3_5 =1 95. (B) The given complex quantity.is (2 — 39)(-1
+ 719
We know that the point P(x,, y,) lies Let z, = 2— 3iand z, = =1+ 7i
2
outside, on or inside the hyperbola %— Therefore, |2, |=4/2° +(-3f =4+ 9=13
= [1_1)2 2 _ 140 =
—2=1accordingasx—f—y—12—1<0 = L & "SI tr49 = s
b? a? b ’ Therefore, the required modulus of the
or>0 given complex quantity = [z,z |=
According to the given problem, 12, | |2,| = J13.5/2 =526
5 _ Yl i
a’« b? 96. (D) The given complex number 1-:
= 6_2_@ w Now, multiply the numerator and
9 25 denominator by the conjugate or the
26025 ) denominator i.e, (1 + i), we get
49 . 251 - i(1+1)
;2;0_ 1+ (1 +17)
Therefore, the point (6, —5) lies inside the _ 1+
Xy 1-1%)
h bola —-=— =1 P —
YPEIROR "9 5 _ izl
93. (D) Let the given points be A(3, 0), B(6, 4) 2
and C(-1, 3). Then we have, _ 1 ‘i 1
AB2=(6-3)3*+(4-02=9+16=25 2 "2
BC2 = (-1-6)>+ (3-4)>=49 + 1= 50 We see that in the z-plane the point z =
and CA2=(3+1)?+(0-3)2=16+9=25 1 1 1 o
From the above results we get, -5 + 5= 1723 lies in the second

AB? = CA%i.e., AB = CA,

Which proves that the triangle ABC is quadrant. Hence, if amp z = 0 then,

isosceles 1
Again, AB? + AC? = 25 + 25 = 50 = BC? 2 n

’ = —=-=-1, wh = = <
Which shows that the triangle ABC is tanf _l » where 2 <b<n
right-angled 2

Ph: O9555108888, 09555208888




£D
KD Campus Pvt. Ltd

1997, OUTRAM LINE, KINGSWAY CAMP, DELHI - 110009

i 3n
Thus, tan6 =-1=tan|n—-—— | = tan——
n 4
i
Therefore, required argument of 1-: is
3n
4

97. (A) AM. > G.M. > H.M.

/2
0

98. (B) I= f (2log sin x — log sin2x)dx
/2 . .
I= IO {2logsin x — log(2sin x cos x)} dx
I= f:/z{Zlog sinx - log 2 - logsin x — log cos x)} dx
/2
I= _fo {log sin x —log 2 —log cos x} dx
I= Jjﬂ log sin xdx —log 2'[;[/2 dx - J.:/Q log cos xdx

I= J.:/Z logsin xdx —log 2[x]y/* - J.:/Q logcos (g - xj dx
n/2 . T /2 .
I= fo 10gs1nxdx—§log2—-[0 logsin xdx

b
= -—log?2
I 2 og
_foxf(t)dt =x+ Iltf(t)dt
[using Leibniz's Rule]

:>é%(ﬂfuyu)=é%(x+ﬁtmdq

f=1+0-xf(x
f(=1-xf(x

1
flg =

1+x

99. (A)

=f()=
We have,

N |+~

100. (A)

A 3
3J3-22 7 3/3+2\2
_12J3+8V2+9V3-6V2
27-8
_21Y3+22
19

_ 21x1.732+2x1.414
B 19

_ 36.372+2.828
19

Ph: O9555108888, 09555208888

19 &
(x—3)(x* +4)
101. (A) Lety= 132 1o =

(3x* +4x+5)

Taking log on both sides, we have

1
logy= 5 [log(x — 3) + log(x® + 4) — log(3x?

+ 4x + 5)]

Now, diff. w.r.to x,

1 dy 1[1 +2x_ 6x+4 }
Yde 21x-3 x*+4 3x*+4x+5
ﬂ=£[1+2x_ 6x+4 }
dx 21x-3 x*+4 3x*+4x+5

=l\/m{l+2x_ 6x+4 }
2\ 3x2+4x+5 [ x-3 x*+4 3x’+4x+5
102. (D) {0} — Singleton setand 2+ 1 =0

x¥=-1

x is a complex number

while {x: x> +#1=0, x eR}

So, itds a null set

103. (B) f (1) = log[-x ++1+ x? ]
FO9+ £ =9 = log[x ++1+x° |
log[-x + 1+ x? ]

log[l + x2 - x*] =logl =0

=f9=-f

So, f(x) is an odd function of x.
104. (C) Let f (x) = (3 cosx + 4 sinx) + 5

we know that,

—-va® +b? < acosx + b sinx <+a? + b
= —/3” +4” < 3 cosx + 4 sinx </3? + 4°

=-5<3cosx+4sinx<5
=-5+5<3cosx+4sinx+5<5+5
=0<(3cosx+4sin+5)<10
=0<f(y<10

105. (A) Given that
X¥+bx+c=0
-b
o+B=—=-b ...(1)
1
- C_ .
ap = 1= ¢ ...(i)
. —l+ —l—l_*_l
S B =278
o+f  -b
af ¢
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106. (C) Given that,

107.

108.

109.

110

111. (C) Let y = sin(x_g)+ cos(x_gj

the sum of an infinite G.P. = x

_a _
= 1=, =X
when, a = first term
and r = common ratio
2 .
:—x ...(1)
[given that, a= 2 and |r| < 1]
[rl<1
-1<r<1
1>-r>-1
1+1>1-r>1-1
O0<1-r<2
(1-n<2
1 1
= o =
1-r
1
1-r
x>1
(D)

coshx +coshy

> 1

(D) sinh x —sinhy

2 _ X-Yy
— Xty Py = coth 5
2cosh .sinh

2
(D) n(S) = 6 x 6 =36

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

o nE®) 4 1
Probability = m = % = 6
- \/loge (55+3x—x2)
x-=7
x-7 #0
x#7

(B) function fi(x)

log (55 + 3x-x°) >0,
= 55+3x-x2>1,
= x> - 3x-54 SO
= (x+06)(x-9) <O

-6 7 9
xe[-6, 9] - {7}

T T

d T b1
SR B

for maximum and minima

T T
cos(X—gj—sin(x_g) =0

Ph: O9555108888, 09555208888

112. (C)

113. (B)

114. (C)

- = —-x+
6 2 6 12
5x*-7 1<x<3
F() =194 3<x<e iscontinuous
at x = 3,then
Hm £ () = m £ (g
= lim 5,27 = lim ox+
—-5x9-7=2x3+ A
:}38=6+ )\,:>)\,=32
(AnB) U (BNC) U (CNnA)uU (ANBNC)
2at ]
x= -2 ...(1)
dx (1-t*)2a-2at(-2t)
dt - (1-¢)
dx o 1=t’+2t°
= . T 4| T, 2 -
dt (1—t2)2
dx_ 2a(1+t)
dt' - (1-¢)
a(1+t2) )
and y = —(l_tg) ...(ii)
dy _(1—t2)2t—(l+t2)(—2t)
t (1-¢)

dy 2t - 2t°+ 2+ 2¢°
dt (1-¢2)

(1-¢)
2a(1+1%)

ﬂ: 4at
o]

dy _ 2t
= dx 1+t

from eq.(i) and eq.(ii)
X  2at 1-t*
a (1 + t2)

... (i)

y 1-2”
ot

X
Ty e
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from eq.(iii)

dy 2t _ X
dx 1+t Yy

115. (A) f'(0 =2+ 5

On integrating both side
x4 3 x—4+1

=fW= Tt C

116. (C) Differential equation

d’y

o x.e?*

On integrating
d

Ey = .fx.e’g" dx
day

Y —xfera [| L ofear] ax

ax S * o — - dx+c
% = %xe2x+ —_[e’Q" dx +c
% = _?lx.e’2x+ by __22x c
% = _?xe2x+—e2"+c

Again, integrating

=_?1 jx.e"z" dx—i.J.e’Q"dx + cfl.dx +d

1| -x -2x 1 -2x 1 e_2x
=——=|—e*-=—e S
y 2[2 4 ] 3 g rexrd
1 1 1
y= Zx.e’z’C +g.e’2’C + . e¥+cex+d
1 1
y= Zx.e'z" +Z.e'2"+ cx+d

117. (B) Let y = sin(tanx?) and z = x*
= y = sin(tanz)
On differentiating both side w.r.t. 'z’
dy

= —= = cos(tanz).sec’z
. = cos(tanz)

d
= Y _ cos(tanx?).sec?x?
dz

Ph: O9555108888, 09555208888

118. (D) Given that f(x) = $, glx) = %

then f (x) = x

LHS. = f(f(f(S(f(g)))

= f

Il
0Q
ST
0Q
TN
0Q
TN
0Q
TN
8=
N
~—
Ne—

=gld =

L.H.S. =R.H.S
Hence option(D) is correct.

119. (C) Given that, x =20,y =20, 6,=4,0,=2

and r,= 0.6
regression equation of xon y -

4
=x-20=0.6 x 5(y—80)

=x-20=1.2(y- 80)

=x-20=12y-96

=x =12y-76

n(S) =°C,= 84

n(E) = *C, x °C,+ *C x °C x *C x °C,

nE)=4x10+6x5+4x1="74
n(E)

Probability P(E) = TS) =

120. (C)

74_37
84 42
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NDA (MATHS) MOCK TEST - 178 (Answer Key)
1. (B) 21. (A) 41. (B) 61. (B) 81. (B) 101. (A)
2. (©) 22. (D) 42. (C) 62. (C) 82. (C) 102. (D)
3. (A 23. (A) 43. (B) 63. (C) 83. (C) 103. (B)
4. (B) 24. (D) 44. (D) 64. (D) 84. (A) 104. (C)
5. (B) 25. (A) 45. (A) 65. (C) 85. (D) 105. (A)
6. (A 26. (C) 46. (B) 66. (A) 86. (A) 106. (C)
7. (B) 27. (D) 47. (B) 67. (B) 87. (A) 107. (D)
8. (B 28. (B) 48. (D) 68. (A) 88. (B) 108. (D)
9. (Q) 29. (A) 49. (C) 69. (B) 89. (C) 109. (D)
10. (C) 30. (C) 50. (C) 70. (A) 90. (B) 110. (B)
11. (A) 31. (D) 51. (D) 71. (B) 91. (A) 111. (C)
12. (A) 32. (Q) 52. (B) 72. () 92. (Q) 112. (C)
13. (Q) 33. (B) 53. (€) 73. (D) 93. (D) 113. (B)
14. (D) 34. (B) 54. (C) 74. (Q) 94. (A) 114. (C)
15. (D) 35. (€) 55. (C) 75. (A) 95. (B) 115. (A)
16. (B) 36. (A) 56. (A) 76. (A 96. (D) 116. (C)
17. (D) 37. (B) 57. (D) 77. (C) 97." (B) 117. (B)
18. (A) 38. (D) 58. (C) 78. (B) 98. (B) 118. (D)
19. (A) 39. (C) 59. (A) 79.(B) 99. (A) 119. ()
20. (D) 40. (C) 60. (D) 80. (D) 100. (A) 120. (C)
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