£
KD Campus Pvt. Ltd

2007, OUTRAM LINES, 1ST FLOOR, OPPOSITE MUKHERJEE NAGAR POLICE STATION, DELHI-110009

NDA MATHS MOCK TEST - 124 (SOLUTION)

1.

(C) Let y = esin*.cosx

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

dy _ . .
—— = e’™.cosx.cosx t+ e (—sInx
= dx ( )
dy )
— = "¢ [cos?x — sinx]
= dx [ ]

and z = tanx
On differentiating both side w.r.t.'x'
dz

- = 2
= = sec?x
dx

dy dy dx
Now, oz “ax “dz

) 1
= —— = "™ [cos?x — sinx] X ——
dz sec” x

= —— = &’ [cos*x — sinx.cos?x]

a b c

(B) Given that m n p|=6 ...(1)

X Yy z
2a b 4c
Now, |-6m -3n -12p
2x y 4z

a b c
=2x4-83m -3n -3p
x y z

[2 from C, and 4 from C,]

a b c
=8x%x(-3))m n p [-3 from R,]
X Yy z
=-24x%x6 [from eq(i)]
— -144
(C) 1= [a*.sinxdx (i)

I= axfsinx dx - J.{%(ax).fsinx.dx} dx
I =—-a*cosx— fa" loga. (~cosx) dx

[ = - a*~.cosx + loga .[ax cos x dx

I = - a“.cosx+ loga

[axjcosxdx_j{%mjcosx}dx}
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6.

(B)

©)

(A)

jo sinax.cos bx dx ={ 2a

cosx+loga[a".sinx - jax. loga.sin dx}
I = - a* cosx + a*.sinx .loga

— (loga)? J.a" sinxdx

I = - a* cosx + a“.sinx.loga — (loga)? 1
[from eq(i)]
I + (loga)? I = - a* cosx + a*.sinx.loga

—-a* cos x+loga.a*sinx
I= 2
1+ (loga)

In the expansion of (1 + x)3°
T, =T = %¢C

r+6 (r+5)+1 r+5

and T, =T =3%¢C

2r-1 (2r—2)+1 2r-2
according to question

36Cr+5= 36C2r—2
Now, r+ 5+ 2r—-2 =36
=3r+3=36 > r=11

1 1 1

1.66-1 65
27 132 264

Short method :-

o, if a — b = even

T if a — b = odd
a’—

Now, I = J.:sinx. cos 2x dx

On comparinga=1, b= 2
anda—-b=1-2=-1 (odd)

2x1

then, I = m
2 -2
=]= — ==
1-4 3
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7.

10.

(C) lim

Ja+x-vJa-x
0
X

%]romm

Jatx-a—x Jarx+Ja—x

= lim X
x—0 x \/a+x+x/a—x
- lim a+x—-a+x

x—0

x(\/a+x+ a—x)

2x
x(\/a+x+ a—x)

= lim

x—0

lim 2 -2 _1
" Na+x+vJa-x) Ja+Ja Ja

Differential equation

(B)

dy it .
- anx.y = sinx
dx Y

On comparing with linear equation
P = tanx, Q = sinx

LF. = pJrex

= eJ‘tanxdx

= elogsecx: secx

Solution of differential equation

= yx LF. = [QxLF. dx
= y x secx = fsinx.secxdx

= ysecx = ftanxdx

= ysecx = logsecx + ¢

Given points (3, 2, -5) and (-4, 1, 0)

Direction Ratios = <-4 -3, 1-2, 0 - (-5)>
=<-7,-1, 5>

(A

Nl

x+y k xX*+y°
2 2

€ [p+z k ¥y +2=(x-y(y-2(z-x
z+x k zZ*+x?

R,»R,-R and R, >R, - R,

x+y k xX*+y°
Slz-x 0 Z2-xX*|=(x-yly-2(z-x
z-y 0 z°-y’

x+y k xX*+y°
=z-yYlz-9| 1 0
1 0

z+x |=(x-y)
z+y

(Y -2)(z-x
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11.

12.

(C

(A

-

Nl

x+y k xX*+y°

=-y-2| 1 0 z+x|=(xy (y-2

1 0 z+y
R,—»R~-R,
x+y k xX*+y°
=-11 0 z+x|=x-y
0 0 y-x

x+y k xX*+y°

=-(y-x| 1 0 z+x|=x-y
0 0 1
x+y k xX*+y°
Sx-y| 1l 0 z+x|=x-y
0 0 1

= x+yx0-K1-0) +(x2+ A)x0=1
=-k=1= k=-1
We know that

(I+xr="C,+"C,x+ "C, xX*+.....+"C X"

multiply by »®

S X1+ 0= "CyxX+"C, X+ "Cy X ...

wnTC, X2

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

=xn(l + 9"+ (1 + 0)n2x =2"C, x +

3"C, X Faiiins +n+2)"C,x* !

On putting x=1

= n2m 1+ 2n2=2"C,+3"C, *.cceceen.
+(n+2)"C,

=27 n+4)=2C+3C +...... +(n+2)C,
Let y= 3~

On differentiating both side w.r.t.'x'
il_cli = 3* log3

and z= 8

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

dy _ 3"'log3

= 2
dz X
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1
13. (C) f(»9 =
Jlog, (x* ~3x-3)
Now, log,(x* — 3x-3) > 0
= x*-3x-3>3°
=>x-3x-4>0
S x-4)(x+1)>0
o] - VA
-1 4
Domain = (—e ,—1) U (4, )
4. (B) flx - x*-3x-10, -1<x<3
- (B) Sl “13+x, 3<x<5
Statement I
f()=x-3x-10= (x+ 2)(x—5)
+ P +
-2 5
Function f(x is decreasing in interval (-2,5).
Hence function f(x) will be decreasing in
interval (-1, 3).
Statement I is incorrect.
Statement II
f=-13+x
f(=-13+3=-10
f(=-13+5=-8
f(x) is increasing in interval [3, 5].
Statement II is correct.
15, (A) Flx) - x?-3x-10, -1<x<3
- ) Tl “13+x, 3<x<5
Statement I
LH.L. = lim (g = lim £(3 - p)

= lim (3-p)>-3(3-h) -10
=9-9-10=-10

RH.L. = im £ = lim £(3 + p)
= lim_13+ 3+ h) =-10
L.HL. = RH.L.

Hence f(x) is continuous at x = 3.
Statement I is correct.
Statement II

fB-h)-f(3)

= lim
L.H.D. -

h—0

(3-hf -3(83-h)-10+10
-h

= lim
h—0

9+h*>-6h-9+3h
-h

= lim
h—0
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16.

17.

18.

h*-3h
-h

= Eﬁ%‘h+3=3

_ 1lim FBtM-fB)

= lim
h—0

h—0 h

i -13+(3+h)+10
= 11m

h—0 h

i h
=lim—-=1

h—0 h

LH.D.#R.H.D.
f (9 is not differentiable at x = 3.
Statement II is incorrect.

(D) Quadratic equation

©)

(C

-~

X¥+9x+11=0
a+b=-9andab=11
For new quadratic equation

a B

BT u

o? +p2

of

_ (a+B)’ -208
o.p

81-22 59

1111

Sum of roots

=1

Q™

o
Product of the roots = E X

The required equation

59
xz—ﬁx+l—0

= 11x2-59x+11=0

Given line 3x- 7y =9 ...(d)
4x+y=12 ...(id)
Sx+ 6y =23 ...(iii)

from eq(i) and eq(ii)

x=3,y=0

intersecting point of line (i) and (ii) =(3,0)

equation of line which is parallel to eq.(iii)

Sx+6y= A ...(d)

its passes through the point (3,0)

5x3+6x0=A=A=15

The required equation

Sx+ 6y=15

Given that bxy = 1.2 and byx =

Now, r= /b, xDb,,

2.7

=r=41.2x2.7
=r=3.24=18
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19. (D) equation
(b-gx+ (c-ax+(a-b)=0

_ ~lc-a)t\lc-aP -4b-c)a-b)
= 2x(b-c)

_ —(c—a)i\/02+a2—20a—4(ab—ac—b2+bc)
2x(b-0)

P

x=—(c—a)i«/02+a2—4b2—2ac—4ab—4bc
2x(b-c)

—(c—a)t(c+a-2b)
x= 2(b-c¢)

_ —(c-a)+(c+a-2b) —(c-a)-(c+a—2b)
2(b-c) ’ 2(b-c)

_a-b
" b-c’
xdy +ydx = xdx
= d(xy) = x*dx
On integrating

= fd(xy) = J.xzdx

X 1

20. (C

-

= xy = x_s + i)
Y 3 c |
Given that y(3) = -2

27
=3(2)= S +e=c=-15

from eq(i)

3
=xy= %—15

= 3xy = xX* - 45
put x=-6

= 3(- 6)y = (-6)° —45
= _18y=-216 -45
29
=-18y=-261=y-= o
21. (A) 1= [cot’ xdx
I= J.coth.cotxdx
I= f(cosech—l)cotx dx
I= J.COSCCQJC.CO'E)C dx — fcotxdx

cot? x
[=—

—logsinx + ¢

cot? x
2

I=- + log cosecx + ¢

Ph: O9555108888, 095552088838

22.

23.

24.

25.

0 0 1

(B)f(x)=cosx -sinx O

sinx cosx O

= f (9 = 1 (cos?x + sin’x)

=f(=1
On differentiating both side w.r.t.'x'
=f'(=0
1 00
(©) 1.0 1 0/=1(1-0)=1
0 01
0 2 3
2.1 2 4=-23)+312)=0
0 2 3
1 20
3.0 3 3| =1(-12)=2(-6)=0
2 40
_ S [
(D) gy = == =
LH.L. = limg(y = limg(1 — p
_ lim 12N
h—0 l_h
= lim o_ 0
T RS0 1
RH.L. = limg(y = limg(1 + p)
_ 1im L7
h=0 1+h
_lim 1
h=0 1+h
1+0
L.H.L#R.H.L.
Hence limit does not exist.
4
B) 1= [ xf(9 dx
1= x4 dx
= [, x4

1= [Px[d dx+ [ x[x dx

3 4
I= _[2x><2dx+ foXde
-2 ] o[ 5]
= - + -
2 2 2 3

2223
I—22 3 +3 2 1

1=5+3x2= 2
2 2
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26.
27.

28.

29.

30.
31.

52
(C) Digits 0,1, 2, 3, 4, 5, 6, 7, 8, 9

4] 9|8 |-4x9x8=-288

(1,2,3,4)

(B) The required probability =

(B) 52—210g5 4+3logs 2
= 52 X 572log54 X 53log52

= 25 x 510g5(4J’2 X 510g5(2)3
= 25 x (47 x (2

1 25
= 25 x EX 8 = ?
(D) 4 f(x-2) +f(ﬁ}= e ()

On putting x = 4
1
412 +f(§j= 16 ...(id)

5
On putting x= —

5 in eq(i)

) w2
flg)rr@=%
On solving eq(i) and eq(ii)
o 77
F@ =54
(A)
(C) Angles of a triangle = 5:2: 3
Let angles = Sx, 2x, 3x
Now, Sx+ 2x + 3x= 180
10x=180=x= 18
Angles are 90, 36, 54.
Sine Rule

a b c

sinA: sinB: sinC
a b __c
sin90 sin36 sin54

a_ b __c

1 Jio-2J5 +5+1
4 4

a_ b __ ¢

4 J10-245 5+1

Hencea:b:c=4:

10-2V5 :(J5+1)
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32.

33.

34.

35.

36.

37.

(B)

©)

B

—

(D)

(B)

(D)

. cot x
. 1+sinx
lim | ———
x>0 | 1+ tan x

. [1+sinx]°
= lim ————
x>0 [1+ tan x]

cot x

| cosx
{[1 + sin x]smx}
= lim L
X

—0 1

L lim(l+x)* =e
[1 ]ti x—=0
+ tan x|t

lim cos x 1
x—0 e

= = — =1
e' e

Time = 10 : 30
11M - 60H
a=9
11x30-60x10|
q= 2 |

_ 270 3se
=7

Given that no. of diagonals = 54

_, nn=3)_
2
=>n"-3n-108=0
=n-12)(n+9)=0
nl2, n#-9
Hence no. of Sides = 12

54

x-3 y-4 z+l
2 3 6
and plane 2x + 3y + 6z =4
Let angle between line and plane = q

2x2+3x3+6x%x6

Line

sing =

V22 +32 162422+ 32 + 62
49
Sll’lq = 7><7

11

m=|_q 4=1+1=2
-11

n=|; 4=-1-1=-2

Now, mcos?q— n sin?q = 2cos?q — (-2)sin?q
= 2cos?q + 2sin?%q
= 2(cos?q + sin?g)= 2
l'rL + in+l + in+2 + in+3
SHl+i+ 2+ 70
=ml+i-1-i)=0




£
KD Campus Pvt. Ltd

2007, OUTRAM LINES, 1ST FLOOR, OPPOSITE MUKHERJEE NAGAR POLICE STATION, DELHI-110009

38. (A)S,=gq,S =p
thenS , =-(p+q
39. (C) 1011010

| L>0x2°= 0
1x2'= 2
0x2*= 0

8

6

=

—_
X
N
w

90 + 7= 12 quotient and 6 remainder

2112 21610

=|=|[O| O

2
2
2

3
2111
0]

[« RN OS] e

(12),, = (1100),, (6),, = (110),
remainder = (110), and quotient = (1100),

3i+5 21

.
6i 1+2i|and A=7

40. (D) Given that A = {

3i+5 21
6l 1+21

[3i+5 2i
=Y 6 1+2i
-3i*-5i -2
-6i>  —i-2i
3-5{ 2
=l 6 2-i

41. (A) 1+to)(lto+tod)(lto+to0?)(l+w?) =0
[ 1to+w?=0]

1
Now, A A= ;{

lim fanx-sinx 0
42. (B) lim RIS 5 |form
by L-Hospital's Rule
. sec’x-cosx 0
= = 5 form

by L-Hospital's Rule

. 2secx.secx.tanx+sinx
— lim
x—0 2

2sec0.sec0.tan0O+sin0 0+0
= 2 T2

-1 2) -1 E
43. (B) cos 13 +tan™| 7

5 3
-1 — + -1 —
= tan 12 tan 4

0

Ph: O9555108888, 095552088838

44,

45.

46.

5 3
7+7
_12 4 56
-1 1| —
— tan l—ixé — tan 33
12 4
1 1 1
C + + Feennnnn co
© log,e log,e* log,e”
1 L1 1
= 10g3€ 210g3e 410g3e .......... oo
1 3+l1 3+ll 3+
= log, 5 log, Z 1083+ oo
1+l+l
— log 3 gt g
1
= log 3 1_1 = 2log 3
2
@ 1 B
(90-h)
il 453
90 m € QT
hm
L oo,
Let PQ = hm
In DBCQ:-
._BC
tan45° = co
90-h
=1= Co =CQ=90-h=AP
In DABP:-
tan60° = 5
an AP
3= 90
= 90-h

— 903~ h/3=90
— h'/3=90/3-90— h=30(3 -3)m
Hence height of the pole = 30(3 /3 )m

(B) 1= [VI+cosx dx

1= J. 1+sin(g—x)dx
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47.

48.

49.

50. (A)I= Je(

(A)

(€)

(B)

- o5 )ren(3-5]]

T X T X
I=-2sin| 7 75|+ 2cos| ;"7 |+ ¢

I=2 cos(ﬂ—£)+sin(ﬁ—f) +c
4 2 4 2

Given that A=BnC
Now,U-(U-(U-(U-(U-A)))

- U-(U-(U-(U-A)) [-A=U-A]

= U-(U-(U-4))

= U-(U-A)

=U-A

=A'"=BnC)=BuC

xcosq + ysing =z

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

= X°cos?q + y?sin?q+ 2xy sing.cosq = z2
= X?(1- sin’g)+y?(1- cos?q)+2xy sing.cosq
= X+P—Z>=x*sin’q+yPcos?g-2xysing.cosq
= 3 + y? — 22 = (xsinq - ycosq)?

= (xsin — ycosq) = /x* +y* - Z*

1 15
In the expansion of (3\/; - 2x2)

T, = c, (3Vx) (2;12 j

= 15Cr 315-r x@ (__lj

15-5r

Now, =0=r=3

4t terms will be the independent of x.

2x -1
X2 dx

R ERER
P P

Ph: O9555108888, 095552088838

51. ()
52. (D)
53. (B)

We know that
[e [f+f(x]dx=e fl + c

X

Jx

2
I=eXXW+C:>I= +c

we know that
cos2A =2 cos?A -1
1

tA=22

1 (e}
= co0s45 = 2 cos? (2251 -1
1 1Y
== =2 0032(22—j -1
7 2
1]°_1+\/§

= 2| 22—
2005( 5 2

1Y 1+42
= cos?| 22| =
COS( 2) 2\/5

Yy = xlnx + sinx
On differentiating both side w.r.t.'x"
= dy

1
E=x.;+ Inx.1 + cosx

= @= 1+ Inx + cosx
dx

Again, differentiating both side w.r.t.'x’

d? 1
= g=0+——sinx
X

d’y 1-xsinx

dc® x
In DABC,
c=6cm, LA=30° LC=45°
then /B =180-30-45=105°
Sine Rule

a b c

sinA sinB sinC

c
W> sinB _ sinC
b 6
=

sin105 sin45
6 xsin(90 +15)

=p=
b sin45
6 xcoslb
> 1= — """
sin45
\/§+1
242
=b=6x lf = b=23(J3+1) cm

2
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54.

55.

56.

b-c b*-ab
c-a bc-ac ac-a’
a-b ab-a®* bc-ab
b-c bb-a)
c—a cb-a) alc-a)
a-b alb-a) b(c-a)
b-c b c
c-a ¢ a
a-b a b

clc—-a)

= (b-d)(c-ad

C1_>C1—C2

= (b-dlc-a)

(o p
o Q9 o

=-(b-d(c-a*
b a b

[ Two columns are identical.]

13+1

=0

(C) a+ib=

13+1i
i-2

13i+i2+26+2i
-4

15i+25
-5
—a+ib=-3i-5
On comparing
a=-5,b=-3
B f=x*-2x2+x-5 ...(i)
f')=3x-4x+1
f'"g=6x-4 ...(id)
for maxima and minima

i+2
i+2

X

—sa+ib=

—a+ib=

—a+ib=

f'=0 ) 62.
332 -4x+1=0 63.

(Bx-1)(x-1) =0

=1, —
pe ' 3

from eq(ii)
f"(1) =6 x1 -4 =2 (minima)
1 1
f" 3= 6 ><§—4 = -2 (maxima)
maximum value of the function

1 1y 1V 1
r(3)-(5)-2(5) +3-s
(l}L 2.1 5_L31
f3_27‘9 3 27

Ph: O9555108888, 095552088838

¢’ —ac 57.

58.

c 59.
60.

i-2 61.

(B) a=3i-2j+6k and b =4i— j+ 8k
. . ab
Projection of aon b= m

3x4+(-2)(-1)+6x8

&+ (17 + &
_12+2+48
9
72
=5 =8
1.2*> 2.2° 3.2*
B) Seri + + +o
(B) Series 3 4 5
_ n.2n+1
"oon+2
(C) Mode = 31
(B) Lety =117

log,,y="71log, 11

log,,y="71x 1.0414

log,,y = 73.9394

Hence the no. of digits =73 + 1 = 74

(A) A
(0,3)
3
l(O,O)
O (5,0\B
«— 5—>

3x+ 5y =15

1
Area = 5 xAO x OB

1
= EX3X5

1 .
=5 " 7.5 sq unit

(€
(D) We know that

(x+ar="C,x"+"C, x*" 'a'+"C, x" 2a*+...
vt "C Xar

Now,

(13x-15)"="C, (13x)7+7C, (13x)5(-15)!
+7C, (18320°(-15)% +......+'C, (-15)7

on putting x=1

= (13 -15)"="C, (13)"+7C, 13°(-15)
+7C, 135(-15)% +.......... +7C, (-15)7

= (-2)” = Sum of all coefficients
— —128 = Sum of all coefficients
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65. (C) f(9 = {

66.

(B)

1-x x* 1
-1 +x O
= (y-9(z-X Y
-1 z+x O
Rs_)Rs_Rz
1-x x> 1
-1 +x O
= (y-9(z-x Y
0 z-y O
1-x x* 1
-1 y+x O
= (y-xz-H(z-y
0 1 0

= (Y=9(z(z - y) [(1- 1)x0 = *x0+1(-1)]

=-(yY-Hiz-xz-y
=-(x-yYly-2(z-x
x*+3x, 1<x<?2

at x = 2, then
lim £y = lim £ (x

x—2

=22+3%x2=2x%x2+ A
—10=4+ A=A =6

lim 3x® +4x*-5x+1
xo= 5x? _3x® +4x+2

3+0-0-0 3

~0-3+0+0 -3~

Ph: O9555108888, 095552088838

2x+A 2<x< 315 continuous

67. (C) Word "TEXTURE"
7!
The total no.of arrangement = 2121
= 1260
68. (D) sin(1035) = sin(360 x 3 — 45)
= —sin45 = E
69. () 1= [""—"C __qx ()
o Jsecx +./cosecx
Prop _[0 flx)dx= fo fla-x)dx
T
o sec(i—xj
I = .[ / dx
el fooree (5]
sec| ——x |+ ,[/cosec| ——x
\/ 2 2
I = J'ﬂ/2 \cosecx .
~ o Jcosecx ++/secx - (i)
from eq(i) and eq(ii)
ol _,[m Vsec x ++cosecx dx
“Jo o sec x ++/cosecx
21 = ["1dx
21 = [x]g/2
2] = kil 0o=1-= n
2
1 0 3
70. ©a=|% 206
-1 2 3
C‘ C2 C3 Cl C2
R, -1 2 xfﬂ x—lxz
R, 1 0 3 1l><o
Rs 4 5 ><l6 x 4 5
[15-12 -6-12 8+5
C= 6-0 3+3 0-2
|10-15 12-6 5-0
3 -18 13
C= 6 6 -2
1-15 6 5
3 6 -15
CT= AdJ A — _18 6 6
13 -2 5
[ 9 |
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71. (B) n(S) = ®*C,="C,

n(E) = 6c4 ><705 ><6CS ><7C4 ><6()6 ><703

=15%x21+6x35+ 1x 35
=315+ 210 + 35 =560

n(E)
The required probability P(E) = %

P(E)
72. (B) We know that

tang.tan(60 - g).tan(60 + ) = tan3q
Now, tan20.tan40.tan80 = tan(3 x 20)

= tan60 =\/§

73. (A) An ellipse
8x2 + 92 =36
2 2
y._
9/2 + 4 1

3

9
a2=5=>a=T,b2=4:>b=2

2
Area of an ellipse = pab

3
=p><$x2=3\/§psq.unit

74. (B

-

Data 4,6,7,6,4,2,3,5,3,6

4+6+7+6+4+2+3+5+3+6

560 112
© 715 143

Mean x = 0

46 _
10
Mode y =6

=x= 4.6

Arrange the given data in ascending

order
2,3,3,4,4,5,6,6,6,7

(lojth (10 )th
— | term+ | —+1]| term
Median z= \ 2 2
2
5%term + 6™term
= z=
2
A5,
z 5 .
Hencey> x>z
75. (€) 2131 0.125
2160 X2
.250
21311 0] X0
21111 [0].500
0 __ x2
[1].000
(13), = (1101),

Hence (13.125),, = (1101.001),

Ph: O9555108888, 095552088838

(0.125),,=(0.001),

76.

B)I= f:|cosx|dx

/2
I= 2.[0 cosx dx

/2
0

I=2[sinx]
T

_ o|sinZ —sin0

I 2[sm2 sm}

[=2x1=2

(77-78) Equation

7.

78.

79.

80.

a+bx+c=0
Roots are tana and tanb, then

tana + tanb = —
a

c
tana.tanb = —
a

tana + tanf
(B) tan(a + b) = 1-tano.tanf
-b
tan (a + b) = 1-C
a
-b b
tan(a + b) = =
a-c c-a
(C) sin(a + b).seca.secb
sino.cos P + cos a.sinf
cosa.cosf
-b

= tana + tanb = o

(C) '*c,+'*c,="C
We know that
ncr + ncr—l — n+1cr
On comparing r = 4

(A) We know that

If\/;+\/§:\/a,then

r

2
Area bounded by the curve = %

Now, curve &+J§ = \/5

2
Area bounded by the curve = 6

3

= —sq. unit

2
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81. (C) P(x, y)

_ 3
M 85. (C)I= J.x cosxdx

+ - + - +

S(_l 2) D_> x3 3x2 6x 6 0}
\/ I sinx —cosx —sinx cosx sinx

I = x®sinx + 3x?cosx — 6xsinx — 6¢cosx + ¢

Bx-7y=-2 86. (C) sin®10 + sin?20 + sin?30 +.......+ sin”90
Now, PS = PM = sin?10+sin?20+....... + sin?40+ sin250
3x—Ty+0 toenen. + sin?80 +1
X— 1y fn2 2 02 2
2 2. = sin?10 + sin?20 +....... + sin?40 + cos?40
AR Y= 32y 7y oot COS?10 1
On squaring = (sin?10 + cos?10) + (sin?20 + cos?20)
, Fovrinnn + (sin?40 + cos?40) +1
ot 1-2xt P+ 4—dy= OXTUT2D S1+1+1+1+1=5
9+49 a+b c+2d 2 4
On solving 87. (B) { }:{ }
4932+ 9y? + 42xy +104x— 204y + 286 = 0 c-d a-2b] |25

- (0] i
82. (C) Let a +ib=~2i ari Zoflgarmg 0
On squaring both side w.r.t.'x' ct2d=4 m(ii)
(a® - b?) + 2abi = 2i c—d=-2 m(iii)
On comparing a—-2b=5 (iv)
2 _ R = =
@-b=0,2ab=2 from eq(i) and eq(iv)
a=b, 2xa?=2=a=x1,b=%1 a=3,b=-1
Hence+/2i = + (1 + ) from eq(ii) and eq(iii)
c=0,d=2
b’ -c® _k’sin’B-k’sin’C : Hence a, b, cand d are 3, -1, O, 2.
83. (D) —= = oA (by Sine Rule)

b2 _c? B sin?B - sin2 C 88. (O) Iogsé +log 16 =1
a sin® A

We know that

sin(x + y) sin(x — y) = sin’x — sin?y

b*-c* sin(B+C).sin(B - C)

= -log,:2 +log 16 =1

-1
= ?10g22 +log 16 =1

a’ sin® A .
= +_
b*-c* sin(180-A).sin(B - C) =log 16 =1 3
= 2 )
a sin“ A
- b’ -c® sinAsin(B - C) =log,16 = =
a? sin? A ot = 16
N bQ_CQ_ Sln(B—C) :>m=(16)3/4:> m=8
a’ sin A 3iae

89. O fW=y=3 5=

84. (C .
by Componendo and Dividendo Rule

-

Let y = 1og(x+\/x2 +1)

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

ytl 23~
dy _ 1 {1+ 1x2x } T y-1"23"
dx  x++x’+1 2% +1 .

+
dy _ 1 VX 1+ x :;%:3%
dx  x++/x®+1 ox? +1

dy _ 1

+1
—— =>2x=log[_y )
dx  2yx?+1 s\y-1

Ph: O9555108888, 095552088838
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1 y+l1
= x= Elog3 _y—l

y+1
=fY = Qlogg(y 1]

x+1
= fl(x = —log3 —1
90. (D) f () = cos™(log,x)
Now, -1<log.x <1
= 3'<x <3!

= l < x<3
3 X<
1
Domain of f (x) = {573}
91 (B) f(» R
. x) =
Jx+v3x-1 Jx—-Bx-1
- L
J3+2J_ Js 242
FO)m st
W2 vz
_1
w)xf+1«ﬁ—1
V2 -1+442+1
fBF(J§+QW§—Q:2J§
5x—7sinx, %0
_ X . .
92. (A) f(9 k. =0 is continuous
at x=0,
then 1M £(x) = £(0)
1i Sx—7sinx
— l1m =
x—0 X

by L-Hospital's Rule

li S5—-7cosx
— lim = >~ _
x—0 1

=>5-7x1=k=k=-2
93. (B) f(9 =x-|x|

x*-x x=20
FM=12ix x<o0

Ph:

09555108888, 095552088838

L.H.L. =lim £ =lim £ (0 - p)

= lim (0 -

h—0

h?+(0 - k) =
RHL. =l f(q =lim £ (0 + 1)

=lim 0-h2-(h=0

L.H.L. = RH.L.
f () is continuous at x = 0.

LH.D. = L f1(0) = lim /0= =70

h—0 h
_lim CAY +(R)-0
h—0 _h
. h?’-h
=lim
h—0 _h
ZEEEJI -h+1=1
o - lim JO+h) = f(0)
RHD-RNm-gg——7T——
. h?-h-0
=lim =~~~
h—0 h
=limp-1=-1

L.H.D.# R.H.D.
f (9 is not differentiable at x = 0.

o4. (B) limxz (Vo +1-x" 1)

(xs+1+\/x5 1)
= Mmoo (St o 1 e )

1

X +1-x°+1)

Vit +1 445 -1

X—oo

_, lim 2.x%?
xoe 1 1
xS/Z\/1+ + \/1 -
x° x°
2 2

- ===
V140 ++41-0 2
95. (D) Centre is the intersection point of two
diameters 2x+ y=6and 3x-y =9
So, centre = (3, 0)
circle passes through the point (-1,3),

JB+1+(0-3P2 =5
equation of circle

(x=3)+ (y- 0)2 =5
=>x*+9-6x+y* =25
:>x2+y2—6x—16 0

then radius (7) =

[ 12
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96.

97.

98.

(B) equation of parabola
¥ +4x-16y+24=0
=x+2)P2-4-16y+24=0
= (x+2)?=16y-20

5
= (x+ 2)? = 16(1/‘2)

5
=X?2= 16YWhereX=x+2,Y=y—Z

4a=16=>a=4
equation of directrix
Y=-a

5
:y—Z=—4:>4y+11=0

(D) Statement I
given that ax d=cxband axc=d x b
(d-dx(a-b)=d*xa-dxb-cxa+cxb
=dxa-axc+axct+axd
=—axd+axd=0
(d - ¢) is parallel to (a—b) .
Statement I is correct.
Statement II
LH.S. = (a-d).[(d - dx(c - a)]
=(a-d).[dxc-dxa-cxc+cxd
=(a-d).[dxc-dxa+cxqdq
= a.(dxd- a.(dx a)+a.(c xa)- d.(d %)
+d.(d*xa)-d.(cxa)
=lad d-0-0-[a d (]
=0 =RH.S.
Statement II is correct.
Statement III
A B

D C
AD + DB = AB (i)

AC +CB = AB ...(id)
from (i) and eq (ii)

AD + DB =AC + CB
AD-CB=AC-DB

AD + BC=AC+BD

Statement III is correct.

vectorsa=i-2 j+3kandbh=37+j+ 2k

ab_
B
1x3-2%x1+3x%x2
1+ (2P + 32432 +12 + 2

(B)

cosq =

cosq =
J

7
cosq = ————
a V14414

Ph: O9555108888, 095552088838

99.

100.

101.

102.

103.

104.

105.

1
cosq = §:>q=60°

3

Now, singq = sin60 = >y

logx log64 1log343

(A) log3 log4 = logy
logx _log64 and log343 _log64
log3 log4 logy log4
logx 3log4 3log 3log4
log3 = log4 °’ logy = log4
log x = 3 log 3, logy = log7
x=3%=27, y=7
L
(B) 35 .352 . 353 ........... o
- 3%[1 Sraze w}
AL 45
= 35 -z = ngz =3
x 4 3
(A) 4 x 4|_ 0
3 3 x

= x(x® - 12) —4(4x-12)+ 3(12-3x9 =0
=x*-12x-16x+48 +36-9x=0
=x*-37x+84=0
= (x-3)(x-4)(x+7)=0
Hence third root = -7
(C) (1.03)" = (1 + 0.03)7
=7C, +'C, (0.03)'+ "C, (0.03)? +....
=1+0.21 +0.0189 +.........
= 1.2289...
=~1.23
There are 8 letters and 2 post-boxes
The number of ways = 28 = 256

(A)

‘C, x*C,

(D) The required probability = Srs
2

_ 16 3 8
T 52x51 663
2

(110)!™ ~(101)!"
+(101),” + (110)S™

2 2

(B)

(10)
2

(01),
2

(110) (101)

6°-5°
= -
6>+5%+6+5
=©6-5=1=(1),
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106. (B) X2+ y? + 4x—2y =0

equation of tanget at point (-4, 2)
=Sx-4)+yx2+2(x-4)-1y+2)=0

=-4x+2y+2x-8-y-2=0

=-2x+y-10=0=2x-y+10=0

2x*+5, x<4

107. B) fg=1 6  x=4
9-3x?, x>4
At x=6
F9 =9 -3

fl(9=-3x2x
f'(6)=-6x6=-36

108. (C) y=cos'x+ cos™ /1 _ 52
Let x = cosq= ( = cos'x

dd -1

dx 1-x?

=y=q+cos'1_cos’0

= y = (Q + cos™!(sing)

T
= y=(q + cos!|COS 5—6

Y
=y=q+5 -

2
i —E
Y7s
dy
= dx 0
109. (B) y = cos?t and x=sint
dy . dx
ar 2cost(-sint) and ar cost
dy dy dt
Now Y _dy  dt

Vo dx T dt  dx

4y _ s
= dx 2cost(- sint)x po—
d :
= de 2sint
d’y dt
= —=- —
b QCostdx
d2
=X = —2costx st T2

111. (D)

112. (C)

110. (A) Parimeter of rectangle 2(l + b) = 48

I+b=24
1=24-b

Area A=1b

=A=(24-Db)b ...(i)

=A=24b- b?

= ﬂ =24-2b ii
ab - - ...(ii)

2

= %= -2 ... (iti)

for maxima and minima

aa _

db

=24-2b=0=b=12
from eq (iii)

(&)
db> 12 = —2(maxima)

from eq (i)
Maximum area A = (24 - 12) x 12
= 144 sq. cm

I:J‘eslogx (x6 _1)—2 dx
elogx5
S &
5
x
I= JW dx
Let xX*- 1=t

1
6x5dx=dt=>xsdx=g dt

1= [+ 1 a
6 t°
1 —2+1
I=—><t c
6 -2+1
=
6t
P
- 6(x°-1)

27 3
I= 0cosxdx

I= 2J.:cos3x dx [~ f(2p -2 =f(¥)]
Now, f(n—-x) = cos’(m— x)
f(n-x)= —cos®x

flr=x) = =f(x)

J.:cos3 x dx=0

Hence I = 2f:coss x =0

Ph: O9555108888, 095552088838
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113. (B) y*=2x = y=+2x

0,0

ez

3/2],

N w

2@x2{4 —o}
3
4ﬁxg=32ﬁ
3 3
114. (C) Qy+ 1) dx- (3x-4) dy=0
= (y+ 1) dx= (3x-4) dy
dy  dx
:>2y+1 3x-4

sq. unit

On integrating

. log(2y +1) _ log(3x-4) N IOg\/E
2 3 3
_, logRy+1) _ log Je(Bx-4)
2 3

= 3log(RQy+1)=2log \/E(Bx—4)
= 2y + 1)° = ¢ (B8x - 4)?

(2y+1)3
= (3x—4)2
115. (B) Data 3, 3, 4, 6, 8, 10, 12, 15, 14

n
5

=C

=3+3+4+6+8+10+12+15+14
=75
(3)+ (3)*+ (4)*+ (6)* + (8)*+ (10)*

+(12)2+ (15)2 + (14)2= 799

Ph: O9555108888, 095552088838

116. (A)

117. (C)
118. (A)

119. (C)

120. (B)

13 (L, )
Now, S.D. = \/n ;xi (n ;xi]

1 1 2
= S.D. = \/§X 799—(—>< 75)

9
799 625
= S.D. = o9 o
/174 58
= S.D. = o - \/;
iYi X; Y;
Covie, y) = E;Cy X r)l(E )
183 30x36
Covln W) = =6~ " T6x6

Cov(x, y = 30.5-30=0.5

Mode = 18

Parabola
Y-6y+4x-12=0

=(y-3P2- 9+4x-12=0

=(y-3)P=-4x+21

21

=Y?>=-4XwhereY=y-3,X=x- 2
4a=4 =>a=1

Length of latus rectum = 4a = 4
y=asinx+bcosx

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

= ﬂ =acosx-bsinx
dx

Again, differentiating both side w.r.t. 'x'

d? .
= dxg =—-asinx—-bcos x

d’y

:>dx2

= — (asinx + b cosx)

2
=>dy=—

d.x2

d’y

:>d.x2 +y=0

tan53. tan37. tan43. tan47
= tan53. cot53. tan43. cot43 =1
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NDA (MATHS) MOCK TEST - 124 (Answer Key)
1. (Q 21. (A) 41. (A) 61. (A) 81. (C) 101. (A)
2. (B) 22. (B) 42. (B) 62. (C) 82. (C) 102. (C)
3. (0 23. (C) 43. (B) 63. (D) 83. (D) 103. ()
4. (B 24. (D) 44, (C) 64. (A) 84. (C) 104. (D)
5. (Q) 25. (B) 45. (A) 65. (C) 85. (C) 105. (B)
6. (A 26. (B) 46. (B) 66. (B) 86. (C) 106. (B)
7. (Q) 27. (© 47.  (A) 67. (C) 87. (B) 107. (B)
8. (B) 28. (B) 48. (C) 68. (D) 88. (C) 108. (C)
9. (A 29. (D) 49. (B) 69. (A) 89. (C) 109. (B)
10. (Q) 30. (A) 50. (A) 70. (C) 90. (D) 110. (A)
11. (C) 31. (€) 51. (C) 71. (B) 91. (B) 111. (A)
12. (A 32. (B) 52. (D) 72. (B) 92. (A) 112. ()
13. () 33. () 53. (B) 73. (A) 93. (B) 113. (B)
14. (B) 34. (B) 54. (C) 74. (B) 94. (B) 114. (C)
15. (A 35. (D) 55. (C) 75. (C) 95. (D) 115. (B)
16. (D) 36. (B) 56. (B) 76. (B) 96. (B) 116. (A)
17. (C) 37. (D) 57. (B) 77. (B) 97. (D) 117. (C)
18. (C) 38. (A) 58. (B) 78. (C) 98. (B) 118. (A)
19. (D) 39. (0 59. (©) 79. (Q) 99. (A) 119. (C)
20. (D) 40. (D) 60. (B) 80. (A) 100. (B) 120. (B)
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