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NDA MATHS MOCK TEST - 180 (SOLUTION)

D)y=

(B)

sin x + cos x

sin x — cos x
diff. w.r.t. x

dy _ (sin x — cos x)%(sinx + cos x) — (sinx + cos x)%(sinx —cos x)

(sin x - cos x)?

(sin x — cos x)(cos x — sin x) — (sin x + cos x)(cos x + sin x)

(sin x - cos x)*

_ —[sin® x + cos® x — 2sin x cos x] - [sin’ x + cos? x + 2sin x cos x]

(sin x — cos x)*

-2
(sinx — cos x)?

e & Bl& &

VR

ﬂ) 2
X o~ (0—17 2

We know that
then If Points are collinear
Area of A=0

é [x1(y2 _y3)+ x2(y3 _y1)+x3(y1 _y2)] =0

k(Bk-1) + 3k(1- 2k) + 3(2k—-3Kk) =0
3k?-k+3k-6K>+6k-9k=0

-3k2-k=0

-k(Bk+1)=0
k=0, k= L

= k=0, k==3

(D) Let.root 2a, 3a
o/t 8o = oo

L =2(b)

Sa = 3(a)

_2b
¢ 15a
Now,

6x4—l)2

15x15x%xa?
8b? = 25ac
(A) |z+4] <3
—(z+4)<3
z+4>-3

c

3a

9.

z+1<-6
—(z+1)<6
lz+ 1| £6
We have,

=>22>2x=>2-4

E

f=x) =f(x) - f"is even

a*+1
Fe9=x

a'™+1

fE9=09 Tmasy

1+a”
1-a*

fE = (9

1+a*
fE9=x

=f=9 =

= f(x) is even f"

(C) Number of reflexive relation = 2"

— 24274

.\398
1+1 .
8. (A) (:) =x+iy

(a+a+i " .

a+ip T .
=l 1e1 | TXTY

_1+i2+2iT .
= T =x+ly

S[iP®=x+iy

=S [=x+iy

=> D) =x+iy

=>-1+0i=x+1y

=>x=-1,y=0
(D)

Ph: O9555108888, 09555208888

We know that f (-x) = - f"(x) > f, is odd
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(v 2 1
10. (A) Let point (Z,yJ =>1l-e= 5
1
Distance (D) = \/(x— 2P +(y-17 = e = 2
y2 2 1
) -
D= (T_ j +(y-1) NG

13. (B) We have
\/—+16 Yy +y*+1-2y (B) J.\/S

y
=,[—=+5-2
D =16 y

. J( IR

16
1
4
Azi/_6+5 2y Putx—§=tThendx dt
diff. w.r.t. y

Therefore, ".W =% _[
X X

dt

da  d (y* - t2—(1j2
GA_ 2 1Y _oy+s

[35-20+5) ;

dy dy
4y° 3 =L10 A+ /tQ—(1J2+C
Y LY 4 J5 . S
16 4
again diff. w.r. to y 1 1 ox
] = =loglx—=+,/x*-==|+C
dy _ 3y’ V5 57V s
dy* 4 X2
v 14. " (D) Consider m and Put X2 = y.
=>=—-2=0
=y =8 Then N +4)~ y+)y +4)
=>y=2
Now, Wri Yy B A B
Yy e (i )y +4) T y+l y+a
Y = 4x Y+y+4) y+1 y+
(2)2=4x3x=1 Sothat y=A(y+4) +B(y + 1)

11. (A) S=y*>-8x Comparing coefficients of y and constant
Sp. )= = (1) - 8x2 terms on both sides, we get A+ B =1
Se.1 = -15<0 and 4A + B = 0, which give
= Point is inside parabola 4
= There is no tangent on parabola by A= -3 and B = 3
point (2, 1)

2 1 4
2b> - x - - L%

12. (B) Latus rectum [= R T P T B R TPy

major axis = 2a J- x*dx 1 J- dx
Therefore, | v a)™ 31

1
=l=—x2a=a

2 +iJ‘ dx
Now, 37x*+4
2b°
1= =— = 4 1 X
22b2 a i “ =—§ tanlx + §x§tan*1§+ C
= =da

[since, we know that b? = a?(1- €?)]
=2[ad}(l-é&)] =a?

Ph: O9555108S88S8, 09555208888

— lt -1y + gt —l£+c
3 an " x 3 an 2
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15.

16.

17.

18.

19.

20.

21.

2+4+8+..... +2")

(A) The A.M. = .

_ @ +27+2°+....4+2")
n

2142427 +....4+2")
n

_ M_w

T n2-1 n

am, - 2221
n

(C) We are given that : A M. = 10, G.M. = 8.
Also we know that (A.M.)(H.M.) = (G.M.)?

64
or (10)(H.M.) = 82 =64 or H.M. 10" 6.4
c
(D) Coefficient of variation = X x 100
_ 120 x100 = 15%
800 °
B)PA) =1-P(A)=1-2=~+
(B) P(a) A)=1-3=3
Since, P(A U B) = P(A) + P(B) - P(A N B)
3_ l+ PB L
=% 3"FPB-5
2
= P(B) = 3
() Let us arrange the items in ascending
order :
3,4,6,9,10, 11, 18, 22
Median M = average of

n th n th
{(Ej and(§+1) }terms

8 8
= Average of 2 thand | 5 *1|th terms

2
9+10
= Average of 4th and 5th terms = 5
19 gy
5 .

(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) (4, 2)
(4, 5) (5, 1) (5, 4) (6, 3) (6, 6) =12

Required t'——3°—12—1'4
equired ratio = = 1 == =1
D) R ired bability = —><—5 -5
(D) Required probability 52 °51 663

Ph: O9555108888, 09555208888

22.

23.

24.

25.

n(E)
© PE) = )
n(S) = 14C,

n(E) = 5C, and 3C, and 6C,

5C, and 3C, and 6C,
14C,

P(E) =

_ 45
182
(A) Total probability n(S) = 12C,
Required probability = 1 — P(none is pink)
Probability of getting none is pink balls,
n(E)
PE) = ris)
_ 8 14
P(E) = 12c, = 33

Required probability = 1 — P(None is pink)

N

_19
33
(B) Let the number of balls transferred = x
Now,
XC2 ~ i
(4+x), 14
x(x—-1) 3
= T o~ .=

@4+x)(3+x) 14
= 14x% — 14x=3x(12 + 4x + 3x + X7
= 14x° - 14x=36 + 21x + 3x°
=11x¥-35x-36=0
=(x-4)(11x+9)=0
-9 ]
=>x=4, 11 (rejected)
(A) Let u =1n (x + sinx) and v = x + cosx

du

Now, o m(l + cosx)
a &y
an dx = — Sinx

Now, we can find derivative of u w.r.t.v,

du (1+cosx)

dx _ (x+sinx)
dv  1-sinx
dx
du (l+cosx)

dv  (x+sinx)(1-sinx)
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26. (C) S = Vt’+1 Differentiating on both sides y 1 y, = -1 y. = 2
w.r.t.t, we get LoxTP PP P
ds 1 t 1) (n-1)

= - - xot= -
dt 2 +1 £ +1 Yn X"
Differentiating again both sides w.r.t.t, | 30. (A) Given curve,

we get Yy = sin}(sin?x)
1 On differentiating w.r.t.x, we get
N2 +1(1) -t x ———(2t
dQS ( ) 2 ItQ +1 ( ) dy _ ]- d i o
= > s T - . (sin®x)
dt® ( 2 +1) dx 1-(sin®x)* dx

, , dy 2sinx.cosx
t+1-t 1 1 = o= ] :
=(x/t2 1) V7 T (fea) S e Ve
+ + ( t*+ )

dy sin2x
27. (D) Given that, y = cost = dx J1-sin® x
and x = sint
dyj sin0 0
d . - = = =
Then, —ZZ=—smt (dx o 1-sin0 +/1-0 0
dx .. Slope of the curve =0
and — = cost Hence, slope of the tangent to the given
dt curve =Slope of that curve = 0
dy 31. (C) Equation of tangent to the curve
dy ar y=e*at (0, 1) is
Now, —== ==
e o= ={%) -0
y=1l=1= X =
dt dx on
_ —sint  —x =(y-1)=2x-0)
cost y >y-1=2x
28. (A) --x="HK(0 +sin6) and y = k(1 + cos), Ly=2x+1 ,
Since, the tangent meets X-axis.
dx = k(1 + cosf) So, put y = 0 in equation of tangent, we
do et
g
dx . -
and%=—ksm6 0=2x+1:>x=3
dy 1
dy _ E: —ksin®6 Hence, at _E’O , the tangent to the
dx % Fe(l +cos ) curve at (0, 1) meet the X-axis.
32. (A) Consider,
1 1
—2singcos9 0 j(cosgx—sinzx)dx=f(sec2 x — cosec’x)dx
== —-— = t —
2cos? 2 any = tanx - (- cotxy) + C
2 = tanx + cotx + C
d sinx cosx
(—yj - _tan—=-1 = ( e )+C
dx ), on 4 cosx sinx
2
29. (D) Let y = logx B 1
On diff. w.r.t. x = {sinx.cosx)* €

from 1 to n times, we get = 2 cosec2x + C

Ph: O9555108S88S8, 09555208888 4 |
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—-X

e
e +1

1
33. (C) Consider, J.l pE: dx = J.

X

+e

=—log(l+ e+ C= —log( e

{ [ —J; ((xx)) dx = log f(x)+ c}

= —{log (1 + &9-loge} + C
=x-log(l+e)+C

34. I= IsecQ x(sec® x)tan x dx

= IsecQ x(1+ tan® x)tan x dx

= [a+eytat

where tanx =t
= sec’xdx = dt

= J(t+t3)dt=%t2% t+C

ltan2 x+ltan4x+C
2 4

1= [Ver-1dx

Putting e? — 1 and e* dx = 2tdt

35.

2t
ie. dx= m dt, we get

2t 2
= f(t2+1)dt— I(Q—m) dt
=2t—2 tan’'t+ C

=2+ye*—-1-2tan'yJe*-1 +C

Letl = fn/z dx

36. :
o a*cos?x+b?sin® x

_J-n/2 sec? xdx
o a’*+b*tan’x

[.. divide numerator and denominator

cos?x]
Let tanx = t = sec’x dx = dt
When x=0, then t=0

b
and when x = E,then t= o

Spf]

b

Ph: O9555108888, 09555208888

dx

oo

37.

38.

©)

{ _[—2dx - = Lian (EJ + C}
a’+x° a a

1 -1 -1

—[tan™ (o) — tan™ (0)]

ab

) LF_O}:L
ab| 2 2ab

leSl:ﬂongO
e

= |logx| = - logx
l<x<e=logx>0
= |logx| = logx

1 e
I= fl/e|logx|dx+f1|logx|dx

= J.l/e—log xdx + f log xdx

= [~(xlogx— x)]i/e + [(xlogx— x)|;

= [x(1-log x)]i/e + [x(logx -1)|;

1 1
= |:1—E(1+1)+1j| =2 (1—2)

-l 1
o 1++/cotx

vsin x
(\/sinx ++/cos x)

dx

_ J‘(EJ

dx

s
Using prop. V with a + b = 5 we get:

Jcos x
(\/cos X ++/sin x

... (i)

I= J (EE“J

)dx

2l = J.(?aj dx = [x][g’“)

a

Remember

If f () = =f (), then [ f(x)dx =0
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40. (B) Given curve is the equation of circle,

i = (J2)?

Xl

A

a e
e

v

Yl

. Required area

x=2
=4 x 2ydx

x=0

= 4ff\/2—x2 dx

x\/i 2 1 2
=4|=N2-x>+=sin”'—
4{2 2 ﬁ}

i
= 4(5_0j= 21 sq units

d
41. (C) yay+ X=a= ydy + xdx = adx

On integrating both sides, we get

Iydy+fxdx:fadx

y2 x2
=5 + o R
=¥+ y-2ax=0
which represents a set of circles
42. (A) The given differential equation is

dy = 1-y* _
dx+ 1-x2 =0

1 1
:I\/l—gf dy+_|.\/1_x2dx=0

=sinl'y + sin'x=C

43. (A) The given differential equation is
(1+ ey dy = e* dx
On integrating both sides, we get

Juds=]{7 55 o

2

= y? =log(l+e*)+1logC
= y? = 2log|[C(1 + &Y]

= y? = log[C?(1 + €97

44. (A) (A) |-x| = |x|.The inequality |x| < xis
Ph: O9555108888, 09555208888

45.

46.

47.

correct for x> 0

(B) The inequality is not fulfilled for x < O.
For x 2 0, |x| = x, and the slack
inequality x* > 2 is correct.

(C) Jx* = |x|;|x| <-xfor x<O.

(D) 2x? = x| 25 xy2 > |x| 2 or x >

| x| is incorrect for any x.

Let P(a, b, ¢ = a® + b® + ¢ — 3abc

and Q(a, b, ¢ =(a+ b+ ¢?®

We know that

at+b*+c-3abc=(a+ b+ d[(at+ b+ ¢)?

— 3(ab + bc + ca)]

We are given that ab + bc + ca =0

Lad+ b+ E-38abe =(a+ b+ d(a+ b+ 0?

=(a+ b+ ?

P=(a, b,gg=(at+ b+ 3

Thus, from (i) and (ii), required H.C.F. is

(a+ b+ ¢?

Given, 1 + sinx + sin?x + sinsx +...... oo

=4+243
) 1
= 1-sinx= —4+2\/§

a .
'.'Sw=1 .Here a=1,r =sinx
-r

Also | sin x |< las | sin x |= 1will make
the sum of infinte G.P. infinite

N 1 4+2V3-1
=sinx=1-7""73 = 41273

3+2J3 4-243
= X
4423~ 4-23

_12+8/3-6V3-12_ 2V3

V3
2

16-12 4

I S

= x= 3 or 3 as X<T
We have,

a=i-7j+7k and b=3i-2+ 2k

i J k
ST
4 3 2 2

=14+ 14)-j(2-21) +k (-2 + 21) =
197+19k

laxb |=\J(19) +(19) =\/2x (19 =192
| 6 |
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48. (D) The repeated guessing of correct from
multiple choice question are Bernoulli
trials.

Let X represent the number of correct
answers by guessing in the set of 5
multiple choice questions.

Probability of getting a correct answer

_ 1
is,p=3

A B
o q p 373
Clearly, X has a binomial distribution

1
Withn=5andp=§

L PX=x="C_q" p*

2] )

p(guessing more than 4 correct answers)
=p(X=>4)
=pX=4) +pX=15)

o[l

1

243
1

21
= 555
10

243 243

1
243

~nn+1) _ nn+1)2n+1)
(A) Sl - 2 ) 82 - 6 >

49.

n*(n+1)°
S3 = T

95,2=9 {én(n +1)(2n + 1)}
{i n*(n+1°2n+ 1)2}
=936

= %nQ(n +1)2(4n? + 4n+ 1) = %nQ(n +1)2
@n(n+ 1)+ 1)
=%n2(n+ 1)3(1+ 8(%n(n + 1))= S, (1+8S))

l1-a 1-b
50. (B) f(a = log(m) , f(b) = log(m)

Ph: O9555108888, 09555208888

52.

(A)

a+b
1+ab
= log 14 a+b
1+ab

(a+b)
f 1+ab

l-ab-a-b

a+b 1+ab
=f 1+ab =log| 1+ab+a+b

1+ab
(1-a)+bla-1) (1-a)(l-b)
=logl (17 a)+bla+1)) 18 1+ a)1+D)

1-b
+ log 1+b

(-~ log ab = loga + logb)

Il
—
o
0Q
/N
— | =
+ ||
Q| Q

ox
3 x+1 _ o’ x
oxtx+1l  ax+x+l
x+1
o’x
Given X))=x=D>—"-—=Xx
» () ox+x+1

Saix=ax+ ¥+ x
Sol-1=(a+ 1)x
Sa-1)fa+1)-(a+1)x=0
=(a+ l)fa-1-x =0
>at+tl=0=a=-1

0.234 = 0.2343434.......
= 0.2 + 0.034 + 0.00034 + 0.0000034

2 34 34 34

[‘va—-1-x #0]

=—+ + + ot
10 1000 100000 10000000
2 34 1
= — 7|1+ —F+...
10 10°| 10
2 34 1
_ <t 3
=10 10°|, 1
T 1A2
10
_2 34 100 _198+34 232 116
10 1000 99 990 990 495

[ 7 |
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53.

54.

55.

56.

(D) a, b, care in A.P.
=2b =a+c ...(1)
x, Yy, z are in G.P.
= y = xr, z= xr*, where ris the common
ratio
Soxboeye-azath
= xb-e (xr)°- e (xr?)e-P
= xP-c, x°-@ r°-e, xa~b, pla-2b
=xt-¢+c-a+a-b.r*+2a-2b
= x0.retam2b = X0 pRb-2b = 40 0 =]

(C) The area of the parallelogram whose

adjacent sides are a and b is |axb |
Adjacent sides are given as:

—

a=i-j+3kand b=2i-7j+k

i Kk
-1 3| =i(1+ 21) -j(1- 6)
-7 1

aXb=

N = =

+k (-7 +2)j=20i+5]-5k

| axb |=+/202+5% +5% =400 + 25 + 25

=152

Hence, the area of the

parallelogram is 15./2 square units

given

1
(A) Herea=19,d=18§—19=—§

Let the nth term be the first negative
term. Then,
T <0=a+(n-1)d<0
-4
=19+ (n-1) y <0

4 4
=19- =n+ —<0

5 5
99 4 99 5 99
:?—gn<0:>n> ?XZn>T
3
=2423n=25

(A) The given vectors are g = 2?—}'+ 2k
and b=-i+ }—IAC
a=2i-j+2k

~

=-i+j-k

Sl

na+b=Q2-1)i+(1+1)j+(2-1) k=
1i+0j+1k=i+k

la+b|= 12112 = 2

Hence, the unit vector in the direction of

(a+b) is

Ph: O9555108888, 09555208888

58.

59.

@+b) (+k) 1. 1 .
la+b| 2 2Rk
f (X =log,a-x) TVx+2=log, 410

Let F(x) = log[l_x)lo and g(x) = Jx+2

F(» is defined when (1-x) >0 and 1-x # 1

=>x<landx #0

= x€(~o0,1) - {0}

g(x) is defined when x+ 2 >0

=>xz2-2

= x€[-2, )

From (i) and (ii), the domain of f (x) = F(x)

+ g(») is common domain of F(x) and g(x),

e, (Foo,1) = {0} A [-2,00) = [-2, 1) - {0}
a-x

Let = = =k
bx qy rz

Th =k T l(g—lj
en, k=0 =P=Pp o

¢ 1(a_, 1(2_1)
Similarly, g = x \ly 1= Z

Now,; p, g, r are in A.P.

£ 25 )
=7\ % %y %\ Z are in

AP
a a a
= —~-L—=-1,—-1 are in A.P.
x 'y 'z
a a a
= > »_ arein A.P.
X Yy z
111
= —»_»_ arein A.P.
Xy z

= X, Y, zare in H.P.
It is given that,

lal=+3,|b|=2 and, a.b=+6
ab=la||b|cosO

Now, we know that

5 6 =43 x2x%xcos0

J6
\/§><2

1 m
:cose=ﬁ =0=—

= cosf =
4
Hence, the angle between the given

L -~ . T
vectors and is ¢ and b is Z
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61.

63.

- oy = 43h-221k +244 =0
60. (4) (x—a) (x+a) =12 Hence locus of point
}-}+}-E-}—a-a=12 43x-221y+244=0
64. (C) Word "INTEGRATION"
=>x?P-lal*=12 The required Permutation
= | x[2-1=12 11 39916800
= = = 4989600
[l | =1as a is unit vector] 21212! 8
@ 65. (C) We know that
= |x|?=13 .
C, n-r+l
= | X | =\/§ "LCF1 B r
(D) Let d be the common difference for the
AP.;a,a,a,... r"C,
e = n-r+l1
p r-1
~12a, +(p-1)d] 2
Then, 22 - 2 _ 2 C, . 2¢, 3¢, nC,
S, P Nd q NOW,C+C+C+ ......... +C
E[ a, +(g —1)d] 0 1 2 n-1
= (n-1+1)+ (n-2+1) + (n- 3+1)+...+(n-n+1)
2a,+(p-1)d p Sn+(n-1)+(n-2)+ ........ +1
- _£
2a,+(@-1)d ¢ . nn+1)
=q[2a, +(p-1)d] = pl2a, +(q - 1)d] 2
=2a,q+ pqd-qd =2a,p + pqd - pd 66. (A) 1100 p 0.101
= pd-qd=2ap-2aq I__>0x2?= 0 o= 12 e—]
= d(p- q) = 2a,(p- 9 > e 0=0x22<—|
=>d=2a 5 1
Now ! 1x2’= 8 —=0x2"
> 12 8
Term6  a, _ a,+(6-1)d _ a+5x2a S _ 0625
Terms21 a,, a +QR21-1)d a +20x2q 8
3 2 _
_1la, 11 67. (@) lim Ex +§x 7
T 4la, - 41 : xoe 3x° —5x" +3x-2
Jron x3(2+5_73)
MD)A= =1 1 1 - lim X X
2 e s 3.3 2
2231 x| =5+—+—F-—%
x x* X
1
= —[1-3)-h(1-2)+1(3+2
5 [(1-3) - h(1-2)+ 13 +2) _ 2e0v0 -2
1 Sh+ h+ 1 _1-h -5+0+0 S
- 51- 1= =
1-h 3+4i
Area = |A| = o =2 68. (C)z=(1+i]2
= h-1=+14 3-4i
=h=5,-3 Conjugate of z = W
(C) Let point (h, k)
According to question 3-4i
3h+4k-11 20h-21k-15 T 1+ -2
V3% +4° J20% +(-21) 3-4i i
= — X
3h+4k-11 20h-21k-15 w2t
M 29 _3i-4i° 3i+4
On solving 22 2

Ph: O9555108888, 09555208888
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2 2
2x*-5 -1<x<3 ( 2] ( 3)
= ’ : =9 X+ ] -16|Y+—| =-64
o w sas 3 a
2 2
continuous at x = 3, then (x+2) (y+3)
: : 3 4
lim = lim - 1
an’f(x) x~>3+f(x) ﬁ 4
=2x32-5=3- A= A=-10 9
70. (A) A={x€R, x®+3x-28<0}
let x+>=X, y+-=Y
X¥+3x-28<0 3 4
(x +7)(x-4)<0 X Y
7< x <4 64 4
and B = {x €R, x2- x-30<0} 9
X-x-30<0 o 64
(x-6)(x+5)<0 a—?,b—z}
5<x<6 2
a
Now, e = 1+b—2
1+ 64 S
e = = e = =
-7 -5 4 6 x4 3
Statement I foci(X,Y) = (O, £ be)
(AUB) = {x €R, -7<x<6} X=0, Y= tbe
Statement I is correct. 2 3 + 5
Statement II x+ §=0, yt Z=—2X§
Siatement 11 18 incomrect, Nt U SRR
atement II is incorrect. X=-3,y* =5 an 2= 3
1-cosbx _ 31 _ 49
— > x<0 y=1p amd y=-
o (2381) (-2 49
71. (B) f(0= a, x = 0 is continuous foci are | 3775 | and | 3775
73. (B) Equation x¥*+ ax+b =0
3x x>0 let roots o, ko
V9 +afx -3 a+koa=-a= a(l+k)=-a (i)
ajcx= 0, the'n oko= b= o’k=b (i)
iggl flx)= P_{gl fx)=f (0) and equation
X+ mx+n=0
- limﬂ= th -a let roots B, kP
x—0 X x—0 _
9+Vx -3 B+kB =-a = PB(l+k)=-m ... (iii)
lm 2503 o i PO kB = h= B = n e
0 gx? =0 94x-9 from eq(i) and eq(ii)
o _a )
. 2 = n T (v
- lin’(}lsx(WJ =lil’1;)1 3\/;( 9+\/;+3)=a B m ) .
= 3x = Jx from eq(ii) and eq(iv)
= 18=3%x(3+3)=a o’ b
=>a=18 B_ZZZ
72. (B) Conic )
9x2- 16y2+ 12x - 24y +59 = 0 g) _b .
= (0% + 12x+4) - (16y2+ 24y +9) + 64=0 m) n [from eq (v)]
=>Bx+2)?- 4y +3)2+64=0 a’n=m?b

Ph: O9555108888, 09555208888
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74.

75.

76. (A)

7.

1 1 1

1
Given that P(A) = -, P(B) = 2

1
3

4
PAUB) = 5

S=1{1,2,3, ceoreenn.. ,29, 30}; n(S) = 30
X= {4, 8, 12, 16, 20, 24, 28}; n(X) = 7
Y=1{2,4,6,8, cc....... ,28, 30}; n(Y) = 15

Statement 1 is correct.

n¥) 15 _1
n(S)..30 2
Statement 2 is incorrect.
Letz=x+1iy

Now, Re (2*- 2i)'= 4

= Re [(x +iy)*- 2] =4

= Re [ - y?+2xyi-2i = 4
=x-y?=4

It is a rectangular hyperbola.

2. P(Y) =

. sinx 1
lim =

X=X

—x(-1tol)=0

[ -1< sinx <1]
y = €e° (b sinx + a cosx) ...(i)
On differentiating both side w. r. t. 'x'

= Ey =e*(bcosx—a sinx)+e* (b sinx +a cosx)

dy

dx e‘(bcosx—asinx) + y

...(i1)

Again, differentiating
d’y
=

=¢e* (- b sinx - a cosx) +e¥(bcosx

Ph: O9555108888, 09555208888

80.

81.

82.

©)

1 + d_
a sinx) dx
d’ d d
= dxg=—e"(bsinx+acosx)+ a—y+ay
d’y dy
=g TYt2 g Y
Y 54 5y-0
ax* < dax <Y
1+ 2-21
27 142 3-i

C+i-29)

- (2-2i)(3+1)
(1+24)(1-2i)

3-0)(3+10)

3-i 8-4i 7-3i

= +

=75 "T10 5
— 7+3i

2= 75

Now, (22 —zE) L z(z —E)

:>(z2—z§)= 7;31' (7—53i_7;3ij
:(ZQ—ZE)= 7_53i (_?&)
N (ZQ 3 ZE) _ —42;—;1 8i?

.\ —42i-18  18+42i
=(2-22)= — =5

Giventhat g =2 i +6 j -3 k and

5=8i-12j+9k

Projection of 5 on p =

2><8+6><(—12)—3><9|
Js (12049 |

83

17

16-72-27
17 B
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83.

84.

85.

(B)

(©)

(A)

1 2 —4|lx 16
2 -1 0 |yl=|7
-3 4 2|z 16

Using elementary method

1 2 -4 /16
2 -1 0 /7
3 -4 -2/ 16
R, >R,-2R ,R, R, + 3R,

[A/B]=

1 2 -4 16
[A/B]- 0O -5 8 -25
0O 2 -14/ o4
2
R, >R, + ERQ
1 2 -4 16
(A/B]- 0O -5 8 -25
0 0 -54 54
5
Now, x+ 2y -4z=16 ... (i)
Sy + 8z=25 ....(ii)
54,
52~ ... (iii)
On solving
x=2,y=-3,z=-5
x 2
Hence | Y |T| 2
z -5

(log2 X (log3 9) = log5 Yy
(log, x) (log, 3% = log, y
2(log2 X) (log3 3) = log5 Y

1
(log2x2) = logsy or (10g2x) (10g33) =§log5y
x*=2and y = 5 or (log, x) = log, \/Q
x=.2 andy=5o0rx=2and \Jy =5

x=2 andy=5o0rx=2andy=25

x = aseca.cosf , y = btano, z = cseco.
sinf

2y 22
Now, —5 - 75 + —&
a b c
a’sec’o —cos’p  b’tan’a N c’sec’a.sin’p

a’ P c?
= sec’a.cos? B — tan?a + sec?a. sin’p
= sec’a. cos?f + sec?a. sin’p — tan’a

Ph: O9555108888, 09555208888

86.

87.

(B)

(€)

= sec?a (cos?p + sin?B) - tan’a
[ sin®A + cos®A = 1]
= sec’o — tan®a [ sec?A- tan’?A = 1}

1+cos(B-C)cosA
1+cos(B-A)cosC

1+cos(B-C).cos[180-(B+C)]
= 1+cos(B-A).cos [180-(B+A)]

1-cos(B-C).cos(B+C)
= 1-cos(B-A).cos(B+A)
We know that
cos (o + B) .cos (o — B) = cos?a — sin?P

1-cos?B+sin®C
>
1-cos’B+sin?A

sin’B+sin’C
sin’B+sin’A
2 2
= ZQ 122 [B§Sine Rule |
Equations
x-y+t2z=4
2x+y-3z=35
xty+z=13
1 -1 2 X 4
A=|2 1 -3|,X=|y|,B=|5
1 1 1 z 13
Using elementary method
(1 -1 2 4
[A/B]=|2 1 3/ 5
1 1 -1/ 13
R, >R, - 2R, , Ry > R; - R,
(1 -1 2 4
[A/B]=|2 1 -3/ 5
11 1 -1/ 13

2
R3—)R3_§ R2

1 -1 2 4

[A/B]= |0 3

|
~

|
w

OO11 11

x-y+2z=4 ....(i)
3y-7z=-3 ...(ii)
11

?Z= 11

On solving
x=4,y=6,z=3

...(iii)
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88.

89.

90.

Ja

€) f(9=ax+ —

(A)

X

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

Ly JE
o 4t
t1/2

1/2

l +C
2

1
I= /t+C=>1= 1/x2+?+1 +C

I,

n/4
.[0 tan"xdx

J:M (‘cau'lx)m2 tan®xdx

n-2

J.:M(tanx) (seczx - l)dx

In/4 (tanx)"_2 sec’xdx — _|.TE/4 (tanx)"_2 dx

{(tanx)"_2+1 }RM
= | " A5 -,

n-2+1

(1)n—1
= |——-0
In+In—2 |:n_1
I,+1,,= 1
n n-2 "~ n-1
91. (D) Given that
- 7 - o . -
laf = . [B] = 8 and axp =57 - 37
+8k
Now,
[axB| = [a] [fl sino
= /5% +(-3)° + 8% = 7« 8 x sino
4
=./98 =7 x 2 sin0
=72 =7 x2sind
i b e 9 n
:>\/§ =sinf=0= 7
92. (B) age X f fxx
20~30 |25 5 125
30-40 |/ 35 6 210
40-50 | 45 8 360
50—60 | 55 9 495
60-70 | 65 2 130
) £=30{1320
Y fxx
Mean age = T
M _ 1320
ean age = —5 =
x 5 10
93. (C) In the expansion of (g—;)
10 th
Middle term = (?+1J =6M
e T - s (2 3] - - 25
6~ ls+1 = 515 <)~
94. (A) Gi that f (x L
. iven that f (x)=
\/loge(43+x—x2)
log, (43 + x-x?) >0
=43 +x-x>1
=>x-x-42<0
=>x-7)(x+6)<0
+ T/ - j? +
-6 7
xe (-6,7)

Ph: O9555108888, 09555208888
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95.

96.

97.

98.

(B)

y=x
taking log both side

= logy = y logx

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

:lﬂ— Xl +1 ﬂ
Y dx yx +logx. -
- [l_longd_y:y+xlogx
Y X

- 1-ylogx dy _ y+xlogx
Y “dx X

dy Yly + xlog x)

dx  x(1-ylogx)
We know that
. . . . A+B A-B
sinhA + sinhB = 2sinh 5 cosh T
. A+B A-B
and coshA-coshB =2sinh .sinh T
sinh x + sinhy
ow, ———M——=
coshx—coshy
2sinh Xy .coshﬂ
= = cothu
2sinhx;y.sinh% 2

lim (sinx)®@n*

n
x——
2

We know that

Lm [ f (x)]s = EIIVCIN f (17 form

X—a

lim inx —
= 7, tanx (sinx - 1)

e

lim Sinx(sinx-1) |: 0

= e cosx 6} form

by L - Hospital's Rule

. sinx.cos x+(sinx-1)cos x
lim ————————————

= e

—-sinx

LT n(. T b
sin—.cos—+ smf—ljcosf
2 2 ( 2 2

LT
sin—
2

= e

= e’ =1

(D) Three-digit odd numbers

101, 103, 105, 107............. 999
Now, l=a+ (n— 1)d

999 =101 + (n—1)x 2

898 = (n—-1)x 2 = n=450

Sum = %[Za +(n-1)d]

Ph: O9555108888, 09555208888

99. (D)
100. (D)

1014 (©)

450
= —5[2x 101 + (450-1)x2]

= 450 [101 + 449]
= 450 x 550 = 247500

equation of sphere

X¥+yP+22-6x-8y-2z+6=0
=-3, u=-4, w=-1

centre = (3, 4, 1)

Let co-ordinate of Q = (x,y,,2))

(_1727_3)13 % Q(xlaylazl)

co-ordinate of mid-point of line PQ

x, -1

3= 2 = xl =7
Yy, +2
4 = IT =y =6
_z-3 -
1= 5 =2z = 5
Hence end point of its diameter = (7,6,5)
A(3,-2)
E
.
Bl 4D C(0-3

-3+4
0+1

slope of line BC =

-1
slope of line AD = T - -1

equation of line AD

y+2=-1(x-23)

x+ty=1 ...(1)
-3+2 -1

~ _ 1
slope of line AC = o-3 _3°3

-1
slope of line BE = 1/—3 =-3

equation of line BE
y+4=-3(x+1)

3x+y=-7 ...(ii)
from eq (i) and eq(ii)
x=-4,y=5

Intersection point of line BE and AD is
orthocenter.
Hence orthocentre = (-4, 5)
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102. (A)

103. (B) Point (2k-1, k")
Now, 2k -1 = k")
= k=1forr eR

. (B) COSIS'COSIS'Cosls'COS 15

4><2sinf—;cos2—n 41 8 16w

15 i - _—_
= o .COS 15 .COS 15 .COS 15

sin—
15

. 4m
4><S1n1— 4_7t 8_71: 161
= W.Cosl5 .COS]-5 .COS 15

2 roein ™ ol oo 8T o J6m
T Slnls.COSIS.COSIS.COS 15

2 BT B den
o SlI'l15 .COS15 .COS 15

1 g J0m  l6m
N 5 sin 15 .cos 15

1 <D si 161 16m

= — 5 sm—15 .cos—15
2sin—
15

1 . 327

- L - _ .sin—/——

. 2m 15
2sin—
15

2
= 1  sin (27'5 + Ej

QSin%
15
—1 sin2
7 g 15
2sin——
15
_ 1
2

4
105 (B) 23C4+ 222#(:3
r=1

- 23c4_|_23c3_|_24c3_|_25c3_|_26c3
We know that
nCr+ ncr71 = rL+1Cr

N 24C4+24C3+25C3+26C3

Ph: O9555108888, 09555208888

N 25C4+25C3+26C3

— 26c4+26c3= 27c4
106. (B) cos(x-iy) =A+iB
— cosx.cosiy + sinx.siniy = A + B
We know that
cosiA = coshA and siniA = i sinhA
= cosx.coshy + isinx.sinhy = A + iB
On comparing
A = cosx.coshy, B = sinx.sinhy
107. (A) line 6x-8y =4 ...(1)
and 16y - 12x=9

= b6x-8y-= o ...(i)
9
bDistance - 2 _ 17
istance \/62 e %10
7
20
108. (B) Second 90°
quadrant II .
180° \‘/ 0°
—240°
III IV
270°
109. (A)
3 0 3
110. Q) A=|°> & 2
-2 3 -1
|A| = 3(8 - 6) + 3(15 — 16)
=6-3=3
Now, (AdjA) = |A|"2A where n is order.
adj (adj A) = |[A|®2A
= |A|.A=3A
det(adj(adjA) = |3A] =3 |A]
=3x3=9
111. (B)
112. (B) We Know that
W2 = ﬂ
2
51
-1-iV3
Now, (-1-i,/3)%" = 2° (—2 J
— 251(W2)51
= D51 x y3x34
= 25! [ 0’ = 1]
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113. (C) equation bx* + cx+ a=0

a+hb= >

a

b

Now, (ba—a)(bb -a)

= b?ab —abb — aba +&

= b>xab-ab(@a+h +a

ab=

a —C
= b2><g —abX(?)+ a?
= ab+act a®
= ala+b+q
114. (B)
115. (B) dy = y tanx dx

Y
=t dx
=7 anx

On integrating both side
logy = logsecx + loge
Yy = c.secx
its passes through the point (0,1)
1 = c.secO
= c=1
from eq(i)
Yy = secx
116. (D) cot(-1740) = — cot(1740)
= — cot(360 *x/5 - 60)

1
=cot6o=ﬁ
a’/ b+c a
117. (D) [b* e+a b
c’la+b c
C,-C,+C,
a’> a+b+c a
—|b* a+b+c
¢’ a+b+c c
a1l a

=(a+b+dp> 1 b
c 1
R,>R,-R ,R,5R,-R,

2

a 1 a
2(a+b+c)b2—a2 0O b-a
c’-a* 0 c-a

Ph: O9555108888, 09555208888

(i)

a 1 a

>(a+b+(b-a(c-a b+a 0 1

c+a 0 1
R, R,- R,
a 1 a
=(a+b+db-ag(c-aglb+a 0 1
c-b 0 O
a 1 a
=(a+b+db-d(c-a(c-b)b+a 0 1
1 00

=(a+b+dla-b)(b-0 (c—a) [-1(-1)]
=(at+b+cla-b)(b-d(c-a)

118. (B) tanb = 3

=0 € II quad or IV. quad
5. 0<sinf< lor-1<sinb<0

W, 47, 2
. sinf may be =or — -

119. (B) The given equation is
sinx — 3 sin2x + sin3x = cosx— 3 cos2x +
cos3x
= 2 sin2x cosx — 3 sin2x = 2 cos2x cosx
— 3 cos2x
= sin2x(2 cosx — 3) = cos2x(2 cosx — 3)

3
= sin2x = cos2x (GSCOS X # 5)

=tan2x=1

T
=>2x=nn+ —
4

cos?6A sin26A cos6AY (sin6AY
120. -

(B) cos22A sin22A - cos2A sin2A

4c0s32A-3cos2AY (3sin2A-4sin%2A4Y
= ( cos 2A j - ( sin2A ]
= (4 cos?2A — 3)2 — (3— 4sin?2A)?
= 16c0s*2A + 9 — 24c0s?2A — 9-16sin*2A +
24sin?22A
= 16(cos*2A — sin*2A) — 24(cos?2A- sin?2A)
= 16(cos?*2A — sin?2A) — 24(cos?2A — sin?2A4)
= (cos?2A - sin?2A) (16 — 24) = - 8 cos 4A

[ 16 |
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NDA (MATHS) MOCK TEST - 180 (Answer Key)
1. (D) 21. (D) 41. (C) 61. (D) 81. (B) 101. (C)
2. (B) 22. (C) 42. (A 62. (A) 82. (C) 102. (A)
3. (D) 23. (A) 43. (A) 63. (C) 83. (B) 103. (B)
4. (A 24. (B) 44, (A) 64. (C) 84. (C) 104. (B)
5. (Q) 25. (A) 45. (A 65. (C) 85. (A) 105. (B)
6. (B) 26. (C) 46. (B) 66. (A) 86. (B) 106. (B)
7. (©) 27. (D) 47. (C) 67. (B) 87. (C) 107. (A)
8. (A 28. (A) 48. (D) 68. (C) 88. (C) 108. (B)
9. (D) 29. (D) 49. (A) 69. (A) 89. (C) 109. (A)
10. (A) 30. (A) 50. (B) 70. (A) 90. (A) 110. (C)
11. (A 31. (C) 51. (C) 71. (B) 91. (D) 111. (B)
12. (B) 32. (A) S2. (A) 72. (B) 92. (B) 112. (B)
13. (B) 33. (©) 53. (D) 73. (B) 93. (C) 113. (C)
14. (D) 34. (B) 54. (C) 74. (B) 94. (A) 114. (B)
15. (A) 35. (B) S5, (A) 75. (A) 95. (B) 115. (B)
16. (C) 36. (C) 56. (A) 76. (A) 96. (A) 116. (D)
17. (D) 37. (D) S7. (C) 77. (B) 97." (C) 117. (D)
18. (B) 38. (C) 58. (B) 78. (C) 98. (D) 118. (B)
19. (A) 39. (%) 59. (A) 79.(C) 99. (D) 119. (B)
20. (C) 40. (B) 60. (A) 80. (B) 100. (D) 120. (B)
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