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NDA PREMIUM MOCK TEST (MATHEMATICS)

log,,,(x? —6x +12)> -2 (1)

For log to be defined, x*-6x+12>0
= (x-3)*+3>0, which is true vxeR.

-2
From (i), x? -6x+12< [%j

= x2—6x+12<4 = x2-6x+8<0
= (x-2)x-4)<0 = 2<x<4; . xe[24].

vy=e*,y=e " will meet, when e* =™

e =1, x=0y=1
~.Aand Bmeeton (0,1), . ANnB=¢.

It is distributive law.
It is obvious.

AUB=1{1,2,3,8}; AnB=1{3}

AV B)x(4AnB)={(1,3),(2,3),(3,3),(8,3)} .

A; Let B, H, F denote the sets of members who are on the basketball team, hockey team and football team
respectively.
Then we are given n(B) =21,n(H) =26,n(F)=29
n(HNB)=14 , n(HNF)=15, n(FNnB)=12
and n(BNHNF)=8.
We have to find n(BU H U F).
To find this, we use the formula
n(BOUHUF)=n(B)+n(H)+n(F)
-nBNnH)-n(HNF)-n(FNnB)+n(BNHNF)
Hence,n (B U H U F)=(21 +26 +29)-(14 +15 +12)+8 = 43
Thus these are 43 members in all:
B;
G
A;
D; - Since 3+4i is a root of the equation x* + px +¢ =0, therefore its other root is 3 -4i
Now sum of the roots =—p and product of the roots = ¢
Therefore p =-6,4 =25 .
B; x=2+22342'3 =S x-—2=223 42!
Cubing both sides, we get
x? —8-6x2 +12x =6 +6(x —2)
=x’ —6x*+6x=2.
D; The given condition suggest that a lies between the roots. Let

fx)=2x* =2Qa+1x +a(a+1)

For ‘a’ to lie between the roots we must have Discriminant >0 and f(a)<0.
Now, Discriminant >0
= 4Q2a+1)* —8a(@+1)20
= 8(a® +a+1/2)>0 which is always true.
AlSO f(a)<0 = 2a* —2aQRa+1)+a(a+1)<0
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17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

NDA PREMIUM MOCK TEST (MATHEMATICS)

=>-a’-a<0=a’+a>0=a(ll+a)>0

=>a>0 Or a<-1.

D; Swzla where -1<r<1 ie|r| <1.
—r
) 111 - 1 1 1
D; We have — are in A.P. Let —=pfq,;=pand —=p+q, Where p,g>0and p>gq.
a C a C
. . . 1442 . .
Now, substitute these values in 32“2: +320+2bb then it reduces to 10+—7— which is
a- c- P’ -q

obviously greater than 10(as p > ¢ >0).

Trick : Put a=1,b=%,c=%.

The expression has the value 3+1 +21L1 - §+ 12510 -

b2 1
2 3 2
. . 2 6
A; A Given series 27+9+5'§+3'7+ ......
27 27 27 27
=27 +—+—+—+..... + +on
3 5 7 2n—1
th . . 27
Hence »” term of given series 7, = .
n—

SO, A :2—7:2_7:1£_
2x9-1 17 17
A; Let s, be the sum of the given series to » terms, then

Sn:1+2x+3x2+4x3+ ........ +nx"71.....(i)

xS = X+2x2 432 4 .+nx”.....(ii)

Subtracting (ii) from (1), we get

1-x)S, =l+x+x*+x°+..uto nterms —nx"

— (l_xn) Nt
(1-x)
A -x"=axtd-x)  1-(+Dx" +nx!
o 0=t -y

=S5

n

. |
B; Required number of ways = > 'i ;2 £ =5040 .

C; Either r+3=2r-6
Or r+3+2r—6=15,(-"C,="C,_,)
=>r=9 0r r=6.
C; Required number of ways =* ¢, +*c, +*C, +* ¢, +*C;
=8+28+56+70 +56 =218
{Since voter may vote to one, two, three, four or all candidates}.
B; Required number of ways
=30, %x’C, x*C, =10 x2x36 =720 .
C; Words start with D are 6 1=720 , start with E are 720, start with MD are 5!=120 and

start with ME are 120. Now the first word starts with MO is nothing but MODESTY.
Hence rank of MODESTY is 1681.

4

13

(Since diamond has 13 cards including a king and there are another 3 kings).

C; Required probability = % =

3
C; Required probability =*c, [%) (lj:

1
2) 4°
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28.

29.

30.
31.

32.

33.
34.

35.

36.

37.

38.
39.
40.
41.
42.
43.
44.
45.

46.

> QP> 00» >0

A,

NDA PREMIUM MOCK TEST (MATHEMATICS)

4P(X = 4)=P(X = 2)= 4.5C,p*¢*="C,p’¢*
=4p’=¢> = 4p* =(1-p)

=3p’ +2p—1:0:>p:§.

P(ANB)=P(AUB)=1-P(4 U B)
Since 4 and B are mutually exclusive, so
P(A U B)= P(4)+ P(B)
Hence required probability =1-0.5+0.3)=0.2.

Mohan can gets one prize, 2 prizes or 3 prizes and his chance of failure means he

get no prize.

B;

Number of total ways =2c, =220

Favourable number of ways to be failure =°c, = 84

Hence required probability =1 - - 3%
qu p y 220 55

P(4'"B")=1-P(4 U B)

Favourable cases for one are three i.e. 2,4 and 6 and for other are two i.e. 3, 6.

Hence required probability = K 3;62j 2- %} = %

{As same way happen when dice changes numbers among themselves}

Tr+1 :6 Crx 6-r 3 r
This contains x> 1f6 —r=5 =r=1
Coefficient of x° =°C,3' =18.
We have '@ =sum of the coefficient in the expansion of (1 -3x +10x?)" =(1 -3 +10)" =(8)"

= (1 <3x+10x?" =(2)*", [Puttingx=1].

Now, b ='sum of the coefficients in the expansion of (1 +x?)" =1 +1)" =2". Clearly, a=5°

D;

(ax —2x3)° =1+a,x +ayx® +.... +ax'?.

Putting x=1 and x =— 1 and adding the results

[P

o=l

Z 0o

64 = 2(1+ay+aqt...)

Loaytaytagt...+a, =31,

y=2x-3 = x:y+3

x+3

= f*(y):% = @)=

fix)=log| logx| , fix) is defined if |logx|>0 and =x>o0ie,if x>0 and
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47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

NDA PREMIUM MOCK TEST (MATHEMATICS)
x#1 (flogx|>0ifx=1)

= x €(0,)u(l,).

C C; The set B satisfied the above definition of function f'so option C; is correct.
B B: lim X2 0 o 2 280 =5
=2 x-=-2
A A;  lim fln =3, lim fix)=3 and f12)=3.
A A; lim(—+—+—+ ....... +Lj
n—=0\ p n n n
(14243 4. +n . S D
= lim > = lim 3
n—ow n n—»o0 n
L im ntl 1 lim l+l—L
T2 se on 2 e n 2
D D; Forany x =1, 2 we find that f{(x) is the quotient of two polynomials and a polynomial
is everywhere continuous. Therefore f(x) is continuous for all x =1, 2. Check continuity at
x=1,2.
B !
B; f(x)z[x2 +62X:l and f2)=k
If fix) is continuous from rightat x-2 then lim f(x)=f(2)=k
x—2"
1 -1
= lim[xz +e“1 =k =k =lim /@2+ 1)
x—2* —
h -1
=k= %m{(z +h) e HM)]
=k =lim{4 + h2 + ahr e ]
h—0
=kZ4+0+0+e *]"! :>k:%.
A A; Itisformula.
(b)
and [
Dif
ferentiatin
g with
respect to
t, we get
I
and
I
([
0.
C C; %sin’l(Zax\/Ifazxz)
Putting ax =sing, we get
- % sin"'[2 sin V1 —sin” 6] = % sin! sin 26 = \/%
(a)
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57.

58.

59.
60.

61.

62.

63.

64.
65.

NDA PREMIUM MOCK TEST (MATHEMATICS)

B; Here f(x)d sindx +3|

We know that minimum value of sinx is —1 and maximum is 1.
Hence minimum | sin4x +3|< -1+3|=2 and maximum | sin4x +3|2 1+3|=4

C; We know that Af(c):w
—da

But fl(x)=—-sinx = f'(c)=-sinc

From (i) and (ii), we get —sinc = -2 = c = sin*l(
T

C; f)=1000 + 10007
- PO 100 + £2

...(ii)

dp _ (100 +¢%)1000 —10007.2¢ _ 1000 (100 — £%)

dt (100 + 1%y

For extremum, ”; =0=:=10
t

i L and &

t t<10 t

Now <0

t>10

At t=10, iz_lj change from positive to negative.

. p 1s maximum at =10 .
1000 .10

" =p(10)=1000 + ———— =1050 .
Py = p(10) (00T

C; It is a fundamental.concept.

(100 + 1%

. 2/3 4/3 _ dx
B, J sec X cosec xdx—J VE FYEN

sin X COs

Multiplying N" and D" by cos® x, we get

_J‘ sec” x dx _J~ a '
tan4/3x t4/3 (_1/3)

——+ ¢ =-3(tan x)~

. 1
O] e e R
cos x(1 + cos x) cos x 1+cosx

1/3

=I secxdx——j seczﬁdx
2 2

X
= log(sec x + tan x)— tan > +c.

(OX It is a fundamental property

/2 tX .
C;, 1I= _[ N i
’ Wvcot x +«/tanx ()

S
Joi- Ht (%—x
By (T Vian ©

R vVtan x ++/cot x
Now adding (i) and (ii), we get

Page 5 of 13
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66.

67.

68.

69.

70.

71.

72.

NDA PREMIUM MOCK TEST (MATHEMATICS)

2= -.‘”/2 Wvcot x +Vtanx
WJtan x +VCotx

D; Let I=L”/6(2+3x2)cos 3xd

/6 216 <
- {Sm 3% (043x )} - 51“33x 6x.dx
0

/2 4
=>1=—.
=[x] 2

2
=— (" +16).
36( )

A; Let F(x)=y, = Lx(zz— syirand F(x)=y, = Kzz dt

Now  point of intersection means  those

VI =V, =y =) =x?-5x+6and y2=x2

On solving, we get x2 :x2—5x+6:x:% and y = x2

. . . 6 36
mtersection1s | —,—|.

525
) 1
C; 1= sinl[ ol 2] =sin”'(1)=sin”(0) = =
1+x° /], 2
B; Given sinj—y =a; dy =sin" adx
x

Integrating both sides,J‘ dy = J' sin”' ady

y:xsin_la+c and y0)=0+c=1, .c=1
y—1

Ly=xsin" a+1 = a=sin .
X
2 2
A; Ay |dy 3 _ 4y D,
dx? dx dx? dx
. . d*y : dy
Squaring both sides, we get -x| =|=-3
dx? dx
d’y_dy

2
:(ZL{] +x2—2x 5V -3. Clearly, degree = 2.
X X X

C; Putx+y—val’ld 1+— b _d
dv  dv
:>d—v=v +1= d =dx

dx v +1

On integrating, we get

-1

tan  v=x+c Ol v=tan(x +¢c)=>x +y =tan(x +¢)

. - d d
A; Given & XY Put y-mw =P oy Y
dx  x+y dx dx
dv  x-wvx
V+X—=
dx x+vx
:>v+xd—v l—v:> 1+v :d_x
de  1+v  2—(1+v)
Integrating both sides, I Ly gy = [
2—(1+v) X

Put ¢ +v)2 =t= 2(1 +v)dv = dt

=>— J = :>——10g(2—t) log xc
1 2
:>—Elog[2—(l+v) ]=logxc

= —%log[—v2 —-2v+1]=logxc

Page 6 of 13
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73.

74.

75.

76.

T7.

78.

79.

80.

C.D
C C;
D D;
C
G

A A,
B B;
B B;
(b) In

I

NDA PREMIUM MOCK TEST (MATHEMATICS)

= log =log xc

1
V1-2v—v?

=x21-w-v)=1=y? +2xp —x? =c.

2
C,D; Given %+X'Zy +siny+x? =0

X X

The order of highest derivative = 2 and degree = 1.

tan 9° —tan 27° —tan 63° +tan 81°
=tan 9% —tan 27° —cot 27° +cot 9°

=(tan 9° +cot 9°)—(tan 27° +cot 277)

_c0s(9” -9°%) cos(27° -27°) 2 2

sin9° cos9°  sin27%.cos27° sinl8°  sin

54°

o

_, sin 54° —sin 18° _» 2.cos 36°.sin 18
sin 18 sin 54° " sin 18°.sin 54°

c0s105°+ sin105° = cos(90° +15°) + sin(90° + 15°)

. B+l 3-1 2
=cos15°—sin15° = - = =
22 242 242
Y £ T B
sin15° = sin(45° —30°) = =1irrational
202
0 0 o ﬁ+1_. .
cos 15° =cos(45° —30°) = =irrational
02
", sin157 cos 15° :%(2 sin15° cos 157%)
~Lgin30c =1 L1 = rational
2 2 2 4
" sin15° cos 75° =sin15%sin15° = sin® 15°
2
= 31 =4_2‘E=irrati0nal
242 8
sind +¢cos 8 =1
Squaring on'both sides, we get
= sin’@+cos’ @ +2sinbcos & =1
s.sin@cos@=0.
tan? @ =2tan’ g+1=1+tan’ @ =2(1 +tan” @)
=sec?@=2sec’ ¢ = cos’p=2cos> 0
=>cos’p=1+cos 20 = sin’ g+cos 20 =0.
Trick : Let 9=45°,then 4=0
5 cos(2x45°%)+sin>0=0+0=0.
Given, sin26 +sin2¢=1/2 (1)
and cos26+cos2¢=3/2 .....(11)

Square and adding ,
~.(sin? 20 + cos? 260) + (sin” 2¢ + cos* 2¢)

=>cos26cos2¢+sin20sin2¢=1/4
=>cos(20 —2¢)=1/4 =>cos*(@—¢)=5/8 .
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81.

82.

83.

84.

85.
86.

87.

88.

89.

90.

| s R s [ s ) s B s |

(d)

Mi
dpoint of
the line
joining the
point [
andl isl
ie. (1,2).

G,

A;

3x =5y+11=0is 5x +3y +k =0, but it passes through (-1,-1) = -5-3+k=0=k =8

NDA PREMIUM MOCK TEST (MATHEMATICS)

We have tan ™' l-x :ltan’1 x
I+x 2
= tan ! 1-tan6 :LH (Putting x = tan 6)
1 +tan @ 2
tanzftane P
= tan ! 4 .Y

1+tan%tan9

= tan ' tan| > -0 :23£_9:£
4 2 4 2

=0="ctan'x = x —tanz—L
6 6 3
7 .
tan(z cos ) = tan[z—zrsm 9]

sin6+cos6:l:>sin(0+£J:;.
2 4) 22
5-5sin?0+7sin>@=6 = 2sin®H=1

= sinzﬁzlzsin2 z zﬂznﬂiz.
2 4 4

Since C=90°

csind 7435300 743
Hence, a = = = .
sin C sin 90° 2

Lines x+y =4 and x +y = —4 are parallel and point (2, 2) and (-2, —2) are lies on these lines.

If point (g, a) are lie in between the lines then a > -2 and a<2ie. —2<a<2=| a| <2.

5 51
According to the condition | 10 £ 1[{=0
-5 11
5 5 1
= |5 k-5 0(=0=>4k=7.
-10 1-5 0

The point of intersection of 5x -6y —1=0and 3x+2y+5=0is (-1,-1). Now the line perpendicular to

Hence required lineis 5x +3y+8 =0.
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91.

92.

93.

94.

95.

96.

NDA PREMIUM MOCK TEST (MATHEMATICS)

(In
clination
of straight
line
passing
through
point (—
3,6) and
mid point
0 isl
0.
C C; Let the co-ordinate of vertex 4 be (h,k). Then AD is perpendicular to BC , therefore O4 L BC
S Sl S N A o)
h-0 1
20+h
Let the coordinates of D be («, #) . Then the co-ordinates of O are (Z;—Jrlh,%j . Therefore arh_ 0 and
+ +
20 +k -
B+ =0 :a:—ﬁ,ﬂ:—k.
2 2
Since (o, f)lieson x +y-2=0=>a+f-2=0
= —h/2-k/2-2=0=>h+k+4=0
=>2h+4=0=>h=k=-2, [from (1)]
Hence the coordinates of vertex 4 are (-2,-2).
C C; From figure,
bl2 b 2 2
=-1=a"=2b"=a=1%J2b
[ al?2 j ( -al2 j J_
D D;
The equation of lines in intercept form are R A T @)
-8/a -8/b
X oy ..
—_—+==1 . i
=3 (i)
. .. 8
According to the condition, —— = —(-3)
a
=>a =—§and —E:—(Z):b =4,
3 b
C C; The four vertices on solving are 4(-3,3), B(1,1), C(1,—1) and D(-2,-2).m = slope of AC =—-1, m, = slope
of BD=1;. . mm,=-1.
Hence the angle between diagonals 4C and BD is 90°.
B B; Line perpendicular to y = mx +¢ 1s y = Ly and
m
mA=zxavNl+m?
Hence required tangent is my +x = tayl+m? .
C C; Centre is (2, 3). One end is (3, 4).

P, divides the join of A, and O in ratio of 2 : 1.
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NDA PREMIUM MOCK TEST (MATHEMATICS)

Hence P,is (ﬂ,ﬂj =(1,2).
2-1"2-1
97. B
98. D D; As we know, ¢, xt, =2=>2at, x 2at, = 8a>.

99, C C; In the first case, eccentricity e = /1 -(25/169)

In the second case, ¢'=41-(2/4?)

According to the given condition,

NI-b2/a* = J1-(25 /169)
—bla=5/13, (- a>0,b>0)
=a/b=13/5.
100. A A;la+b|>a-b|
Squaring both sides, we get
a* +b* +2a.b>a’>+b*-2a.b

=>4ab >0=>cosf >0. Hence #<90°, (acute).

101. D D; We know that P will be the mid point of AC and BD
04+0C=20P ... (i)
and OB +0D =20P v (i)
Adding (i) and (ii), we get, 04 + 0B+ OC+ 0D = 40P.
102. B i j k|
B; |axil*=|a; a, a3, (Since a=aqaji+a,j+a;k)
1 0 0
= agj-a,k[’=a; +a;
Similarly, | a><j\2:al2 +a32 and| a><k|2:a12 +a§
Hence the required result can be given as
2a? @i +aiy=2|a|*.
103. B B; PA +PB =(PA+ AC)+(PB + BC)—(AC + BC)
= PC'+ PC —(AC —CB)=2PC -0, (-~ AC =CB)
. PA+PB=2PC.
104. B B; Required value = b'a/ﬂ:ﬂ:l.
Ibl/ al [b] 3
105. A 7
A; Required distance = 77—5 =£.
VI+44+9 242
106. D D; Let AD be perpendicular and D be foot of perpendicular which divide BC in ratio

2:1, then

()

10A-9 4 -A+5
A+1 TA+17 A+1
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NDA PREMIUM MOCK TEST (MATHEMATICS)

10A-9 4 -A+5

The direction ratio of AD are , ,
A+1 A+1 A+1

and — 6.
Since 4D 1 BC
- 19[10,1—9]_4( 4 j_6(—,1+5]:0
A+1 A+1 A+1
il
28"
Hence on putting the value of 2 in (i), we get required foot of the perpendicular

. 58 112 109
le, | =—=,— —|.
59’59 7 59

and direction ratio of BC are 19, — 4

=1

x+9 y=4 .z-5 Now co-
-4 -6

ordinates of the foot lie on this line, so they must satisfy the given line. But here no point
satisfies the line, hence answer is D;.

107. A A; Equation of plane passing through the point (2, —1, <3) is,
Also, A(x-2)+By+1)+C(z+3)=0
Also, 34+2B-4C=0 and 24 -3B+2C=0

A B C
== == =k, (Let
-8 -—14 -13 > (Le)

So, 4=-8k,B=-14k,C=-13k

Equation of required plane is,

—K[8(x —2)+14( +1)+13(z+3)]=0
i.e., 8x+14y+13z+37=0.

Trick: The line passing through these points is

108. A A; Direction cosines of line = [%%;—ﬂ

2 6
Now, x'=1+7r,y'=—2+¥ and z'=3—7r

[1+2J—(—2+2J+(3—2j:5 =r=1
7 7 7
109. D

110. C C; We have;. sin x +sin” x = 1
orisinx.=1—sin’ x or sinx =cos’x
. cos'¥x +3cos'® x +3cos® x +cos® x -2
=sin® x +3 sin® x + 3 sin* x +sin® x -2
= (sin? x)* + 3(sin® x)* sin x
+3(sin? x)(sin x)* +(sin x)* -2
=(sin? x +sinx)’ =2 =(1)* -2
[+ sin x + sin? x = 1(given)]
=—1.
111. D

112. D D; LetsS=1+2+3+...... .+100

= %(1 +100) = 50(101) = 5050

Let S, =3+6+9+12+......... +99
=30 +2+3+4+........ +33)
=3.%(1+33)=99 x17 =1683

Let 5, =5+10+15+....... +100
=50 +2+3+. +20)

=5.%(1 +20)=50 x 21 = 1050
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113.

114.

115.

116.

117.

118.

119.

NDA PREMIUM MOCK TEST (MATHEMATICS)
Let S, =15+30+45+...... +90

= 150+2+3+........ +6)

= 15.%(1+6):45 x7 =315

. Required sum=s-5, -5, +5,
=5050 — 1683 —1050 +315 = 2632.
C; cot A,cot B and cot C are in A. P.

A 2 B
= cotd+cotC=2cotB = cos +COSC— cos

sind sinC sin B

2 2

b>+c?-a + a*+b%—c B a? +c? - b?
2bc(ka) 2ab(kc) 2ac(kb)

= a® +¢? =2b% . Hencea®,b?,c’ arein A. P
Note : Students should remember this question as a fact.

D; Co-axial system x? +y2 +2gx+c¢ =0,

(g variable)
L.H.S. = 3(g, —g,)(h* +k* —c +2g,h) =0
Since (g, - g;)=0 and Zg (g, -2;)=0.
A; 7,11 have always to be in that group of three, therefore 3rd ticket may be chosen

in 18 ways.
Hence required probability is 15 - 1832 _ 3.
N, T 20,908 190

B; The internal bisector of the angle 4 will divide the opposite side BC at D in the ratio of arms of the angle
ie. AB =342 and AC = 4+/2 . Hence by ratio formula the point D is [37—1,1) .Slope of ADby 2221 _ ¢ |
X2 =X
.. Slope of a line perpendicular.to. ADis oo.
y-

Any line through C perpendicular to this bisector is 5
X —

=m=0;.. x-5=0.

A; We have ! 2 B+ C
(x-Dx2+1) &-1) &2+1)

=1=Ax> D)+ Bx+O)(x 1)

If x=1, then 4 =% ..... (1)
A—C=1:>C=—% ..... (i1)
A+B:O:B:—% ..... (iii)
Putting these values, we get

1 L1 x+1
x-DE*+1) 2'(x—1) 2(x? +1)
H _ 1 x+1

enee I (x—l)(x +1) I(x—l) 2l e

1 2 -1
=—log(x —1 ——10 x”+1 ——tan X +c.
5 glx —1) 2 gl ) :

D; Putting x =coté

—cos_l(x _xlj—cos_l(x2 _IJ
Y= -1 | 2
X+Xx x +1

= cos ' (cos 26) = 26 = b _
dx

-2

1+x?

C; We can write
—(a+d)C, +(a+2d)C, —...upto (n+1)terms
=a(Cy—C, +Cy —...) +d(-C, +2C, =3C; +...) ....(1)
Again,(1-x)" =Cy - C,x + Cox% —... +(-1)'C,x" ...(11)
Differentiating with respect to x,
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NDA PREMIUM MOCK TEST (MATHEMATICS)
—n(l=x)""" = =C, +2C,x — .. +(-1)'Cox"" LLL(111)

Putting x =1 in (ii) and (iii), we get
Co—C,+Cy = +(-1"C, =0

and -¢, +2¢C, —... +(-1)"n.C, =0

Thus the required sum to (n+1) terms, by (i)
=a.0+d.0=0.
120. D 344
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