NDA OMR MATHS PAPER 5

HINTS & SOLUTION

1. (a) Since the first term= p and common difference= ¢

Sum of first 10 terms = %[2p+(10—1)q} and

Sum of first 5 terms= %[2p + (5 - l)q]
According to the question,
%[2p+9q] = 4x§[2p+4q]

= 2p+9p=4p+8q
=2p=q

= pig=1:2

Hence, option (a) is correct.

k k+1

2. (b) Let and are the roots of the equation
k+1 k+2
45° + 1B -2 =0, then
k k+1 A )
Sum ofroots=—+;:—— (1)
k+1 k+2 4
Product of roots = k xk+1 :—z
k+1 k+2 4
::>-—k——=—l::>2k:—k—2:>k:—z
k+2 2 3
Putting the value of & is (i), we get
2 2
-— ——+1
3 .3 __ 4
—g+1 —%+2 4
3 3
21
= —3+i=—i :>—2+l=—i
1 4 4 4 4
3 3
=>A=7

Hence, option (b) is correct.

3. (c) We have Uz{xlx5 —6x* +11x° —6x° =0}

Solving for the values of x, we get

x={0,1,2,3}

For A:{x|x2 —5x+6=0}

Solving for the values of x, we get

x:{2,3}

For B:{x|x2 —3x+2=0}

Solving for the values of x, we get

x={2,1}

This gives ANB=2

.. (4nB)'=U—-(4ANB)
={0,1,2,3}-{2}
={0,1,3}

Hence, option (c) is correct.

. (d) Giventhat § =nand S =m

Then the sum of the (m+n) terms is given by the

m+n

direct formula § = —(m + n)

Hence, option (d) is correct.
5. (c) Let the angles are @ and £, then o — f=1°

= a — f§ = ——iscircular measure (i)
180°

As given a+ =1 (11)

On solving equations (i) and (i), we get

a:l 1+ —— andﬂ:l -
21 180 21 180

p is the smaller angle.

Hence, smaller angle = l 1- z
2 180

Hence, option (c) is correct.
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3

wx

\/— 12
6. (d) In the expansion of (%— J , then middle

term is %+1 =7" term

qJ12-r r
T, ="C {% [_LJ

6 6
S _12 x\/; 3
"717_7—'64—1_ C6 3 y\/;

6.3
_ 12C6 xé)’3 _ 12C6x3y73 _ C(12,6)x3y’3
y'x

Hence, option (d) is correct.

. (c) Let A=(1,0),B=(0,—6) and C=(3,4)

- -1
Equation of 4B is L: y_O:x_
-6-0 0-1
-1
:%zx—ljy=6x—6:6x—y—6:0

Equation of circle C with 4B as diameter is
(x—l)(x—0)+(y—0)(y+6):0

= x —x+)"+6y=0

The system of circle passing through the intersection of

the circle C and line L is given by C+kL =0

=x -x+)° +6y+k(6x—y—6)=0

This circle is passing through (3,4)

© (3) -3+(4) +6(4)+k(6(3)-4-6)=0
= 9-3+16+24+k(18-10)=0

:>46+8k:0:>8k:—46:>k:_T23

.. Equation of circle is
-2
X —x+y’ +6y+(T3j(6x—y—6)=0

= 4x° —dx+4y* +24y—138x+23y+138=0
= 4x" +4)° —142x+47y+138=0

Hence, option (c) is correct.

. (a) Consider, tan (tan_1 x+tan~ y+tan™ z)

—cot (cot’] x+cot™ y+cot™ z)

= tan (tarf1 x+tan”' y+ tan”' z)

T —1 T -1 T -1
—cot| ——tan x+——tan y+——tan =z
2 2 2

-1 _1 T
stan x+cot x=—
2
-1 -1 -1
=tan(tan x+tan  y+tan z)
3z _ - -
—cot{;—(tan 'x+tan 1ertan 1z)}

= tan (tan_1 x+tan”' y+ tan”' z)

—tan (tan_l x+tan™' y+ tan™' z)

=0
Hence, option (a) is correct.

. (c)Let o and B be roots of x° —(p—2)x—(p+1):O

Then, a+f=(p—2) and off =—(p+1)
Since, &* + f2 =(a+ ) ~2af =5
:>(a+ﬂ)2—2aﬂ:5

= (p-2) +2(p+1)=5

= p'—4p+4+2p+2=5

= p’-2p+1=0

= (p-1) =0

= p=1

Hence, option (c) is correct.

. (@) R is a relation defined on the set Z of integers as

follows:

mRn<m+n is odd

(1) Then, mRn=2m and mRn=2n are not odd
multiples of 2 are not good. Thus, it is not reflexive.

(2) If m and n are numbers such that mRn<m+n is

odd.
Thus, nRm < n+m is odd.
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11.

.. This relation is symmetric.
(3) mRn=m+n, if there is third number p and

nRp=n+ pis odd. (forex: 2+3=5isodd, 3+4="71s
odd, but 2+4=61s not odd). Then mRp =m+ p may

not be odd. So, this relation is not transitive.
Hence, option (a) is correct.

(a) Given that a,b,c are in GP.
Let » be common ratio of GP.
So, a=a,b=ar and c=ar’ (1)
Also, given that g,2b,3c are in AP.

N 2b:a+3c

= 4b=a+3c

From equation (i), we get
= 4ar =a+3ar’

= 3ar’ —4ar+a=0

= 3’ —4r+1=0

= (r—l)(3r—1):0

1
=r=lorr=-—
3

Hence, option (a) is correct.

12. (@) Given that /3 cos ec20° —sec 20°

NE) 1

T sin20° cos20°

4. ;(\/gcos 20°—sin 200)

B \/gcos 20° —sin 20°
sin 20°cos 20°

2sin 20°cos 20°

= £00520°—lsin20° ( 4 j
2 2

25sin 20°cos 20°

= (sin 60°cos 20° — cos 60°sin 200)( - 4 j
sin 40°

:sin(60°—20°)( - 4 j
sin 40°

4
=sin (40°
sm( )(sin 40°j

=4

13.

14.

15.

Hence, option (a) is correct.

(c) Given that P(5,r)=P(6,r-1)
:>5Pr:6PH
5! 6!
TG (6-rt1)!
_ 5! _ 6x5!
(S—r)! (7—r)(6—r)(5—r)!
:>(7—r)(6—r):6
= 42-13r+r* =6
=’ =13r+36=0
:>(r—9)(r—4):O
(’.‘r¢9)

Hence, option (c) is correct.

=r=4

dx
(xz +c12)(x2 +b2)
Breaking the expression under integral into partial
fraction

(x2+a2)1(x2+b2) =[(x2ia2)(x241rb2)]xbzia2

The given integral is

bziazf{(xzif)‘(lebz)]dx

(d) The given integral is I

1 [ 1 1
“v—a|| <xz+a2)dxfm"’1

Hence, option (d) is correct.

(b) Let DC be the pillar of height 2 and A be the point
at distance x from the pillar such that ZCAD =30°.
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On walking a distance d towards pillar (point B)

ZCBD =60°.

30° 60°
A E—I—SB€&x-d—>C

~ X 7

v

So, in ABCD

tan 60° = C—D
BC

3=t

Cx-d
=h=-3(x-d) (i)
and inAACD,

tan 30° = Q
AC

—=x=h3
=>x= 3(x—d)
=>x=3x-3d
=2x=3d
_3d
T2
Hence, option (b) is correct.

{using(i)}

=X

l+sin’x  cos’x 4sin2x
16. (c) We have f(x)=| sin’x l+cos’x  4sin2x
sin® x cos’x  1+4sin2x
Applying C, - C, +C,
2 cos’x 4sin2x
f(x)=[2 1+cos’x  4sin2x
1 cos’x 1+4sin2x

17.

18.

Applying R, > R, —R and R, > R, — R
2 cos’x 4sin2x

f(x)={o 1 0
-1 0 1

f(x)=2+4sin2x
oo —1<sin2x <1, maximum value of sin2x =1
Thus, maximum value of f(x) =2+4=6

Hence, option (c) is correct.

(b) Given that u =sin' (x—y) and x =3¢,y =4+
So, u=sin"" <3t — 4t3)

Let t=sinf = O =sin"'¢

So, u=sin" (3 sin @ —4sin’ (9) =sin"' (sin36) =30
Hence, u =3sin™' ¢

Ly 1 :3(1—#)‘;

So—=3
dt 1-¢

Hence, option (b) is correct.

(d) Sum and product of roots of Ax> —4x+1=0 will be
a+y= 4 and ay = L respectively.

A A
Sum and product of roots of Bx>—6x+1=0 will be

6 1
+0 =— and B =— respectively.
B 2 B 7 TP Y

1
Then, l,l,l and — will be in AP.
a fy o
1 1 1 1 1 1 1 1
5> ———=———= ———=———
p a o6 y p o a y
9B _r-a
0 ay
S+p) —4p5 +a) -4
_(E+p) 455 _(r+a) —day
po ay
= 36-4B=16-44
= 44+4B=20
= A+B=5

It is possible only, if 4=-3 and B =38
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19.

20.

Hence, option (d) is correct.

(d) The given relation is a Rb <> a+2b is an integral
multiple of 3.

In this relation

aRa < a+2a=3a, an integral multiple of 3. So, it is
reflexive.

aRb< a+2b and

bRa=b+2a+4b—4b=2(a+2b)—3b 1S

integral multiple of 3.
So, it is symmetric.
Let there be another valuec, bRc=b+2c be an

also an

integral multiple of 3.
Then aRc=a+2c

So, aRb+bRc=a+2b+b+2c=a+2c+3bis integral

multiple of 3. Hence, a+2c¢ is also integral multiple of
3.
So, a Rband bRc = aRc . So, it is transitive.

Therefore, relation is reflexive, symmetric as well as
transitive.

Hence, R is an equivalence relation.

Hence, option (d) is correct.

(b) Given that tan9°—tan27°—tan 63°+tan81°
= tan 9° — tan 27° — tan (90°— 27°) + tan (90°— 9°)
=tan9°—tan 27°—cot 27°+ cot9°
= (tan9°+ cot 9°) —(tan 27°+ cot 27°)

1 1
 §in9°c0s9°  sin 27°cos 27°
2 2
~ sin18° - sin 54°
2 2
~sin18° sin(90°-36°)
2 2
T sinl8°  cos36°

4 }:8x2:4

4
%ﬁ‘m N

Hence, option (b) is correct.

21.

22.

23.

(b) We have to construct 5 digit numbers which are
greater than 41000.

So, we have only 2 ways to choose 5™ digit.

[ only4or5cancomeat 5" place]

Thus, for 4% place we have 4 ways to choose digits.
For 3" place we have 3 ways.

For 2" place we have 2 ways.

And for the unity place we have only 1 way.

.. Required number of ways2x4x3x2x1=48
Hence, option (b) is correct.

2

(b) The length of latus rectum of an ellipse is 2b
a

where b is semi-minor axis and a is semi-major axis.

As given,

2
—2b :b:>2b:a:>é=l
a a 2

2
We know that eccentricity e =, ’1 —b—2 = 1—% - ?
a

Hence, option (b) is correct.

(b) We know that the largest side has greatest angle
opposite it.
s.a=14cm,b=10cm and c=6¢cm

A

c=6cm b=10cm

A

B a=14cm

c+b’—a® 36+100-196
2bc 2x6x10

S.cosAd=

cosAd= —% =cos120°

= /A4 =120°
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1 1
24. (¢) Given that x+y=t—; and x> +y° =1 +—

25.

Hence, option (b) is correct.

t

(ery)2 = X"+ +2xy

’ 1
j =(t2 +t—2j+2xy

=t +l2—2=t2+l2+2xy
t t

( 1
=>|t—-
t

=-2=2xy
=>xy=-1
Also,

(x—y)2 =()c+y)2 —4xy
:>(x—y)2=(t—%) _4(-1)

=(x-y) =t2+tl2—2+4

=(-2)

1
:x—y=t+;

1 2
-
]

:>x:t,y=—;:>xy=—1

dy

Sox—=
dx

I 1
_Y_y_ 1

dx

+y=0

X

2

t X

Hence, option (c) is correct.

. 2 x’
(a) Required area= J.z{l ——jdx

Since, (

2

X
4

4

j is an even function, therefore

26.

27.

28.

Hence, option (a) is correct.

(b) The equation is ‘xz —x—6‘ =x+2

For x>0

X —x—6=x+2

= x"-2x-8=0

:>(x—4)(x+2)=0

= x=4,-2

For x<0

X +x+6=x+2

=X =4=x=%2

Thus, the number of real solutions are —2,2and 4.

So, the numbers of real solutions of the equation
‘xz —x—6‘ =x+2 are 3.

Hence, option (b) is correct.

(d) Let A :{(n,2n):n eN} and B={(2n,3n):n eN}
Lisitng few members of each set:
4={(1,2),(2,4).(3,6),...}
B={(2,3),(4.6).(6,9),...}

There 1s no member common to both these sets.
Therefore, ANB=¢

Hence, option (d) is correct.

(¢) Given that the n" term, 7, =3n+7
. Sum of n terms, S, =ZTn
=>(3n+7)=3>n+7)1

~ 3n(n+1)+7n_n{3n+3+14}_n{3n+17}
- - 2 | L 2
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31. (c¢) Since, the probabilities of failure for engines 4, B

~.Sum of 50 terms, S, = 50{%}
and C are P(4)=0.03,P(B)=0.02 and P(C)=0.05

2

= 50[%} =4175

Hence, option (c) is correct.

respectively.
The aircraft will crash only when all three engine fail.

So, probability that it crashes= P (A) P (B ) P (C )

=0.03%x0.02x0.05
. . =0.00003
29. (a) We have Sm(A +B ) sm(A -B ) Hence, the probability that the aircraft will not crash is
=1-0.00003
= l{2sin(A + B)sin(A —B)}
2 =0.99997

30.

=%{cos(A—B—A—B)—cos(A—B+A+B)}
[‘.‘2sinXsinY=c0s(X—Y)—cos(X+Y)]

= % {cos2B—cos2A4}
Similarly, sin(B+C)sin(B—-C)= %{cos 2C —cos 2B}

And, sin(C+A)sin(C—-4) = %{cos2A—cos 2C}

. sin(A4+B)sin(A—B)+sin(B+C)sin(B—-C)
+sin(C+ 4)sin(C - 4)

= %{cos 2C—-cos2B+co0s2A4—cos2C +cos2B—cos 2A}

=0
Hence, option (a) is correct.

(d) As given (p+2q)x+(p—3q)y=p—q
= px+2qx+py-3qy=p—q
:>p(x+y)—(3y—2x)=p—q

Equating co-efficient of p and ¢q, we get
x+y=land 3y—2x=1

Solving these, we get
2 3

X=—,y=—
5 4 5

So, line passes through (%,%j

Hence, option (d) is correct.

32.

33.

34. (b) Here =
(b) (s

Hence, option (c) is correct.

()Lt12 B, th
c) Le = B, then
0 3

-1 0 -1 0
BA = = A=R" and |B|=3
6 3 6 3

1|-3-12 -6 |5 -2
306 3] |2 1
Hence, option (c) is correct.

(c) Let [ =J‘(x2 +1)§xdx

Put X’ +1=t = 2xdx=dt = xdxz%dt

5 72
: I:lj'zza’zzl P ety
2072 7

= Izé(x2 +1)7/2+c

Hence, option (c) is correct.

is to be found.
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35.

36.

We have f'(x)=+1-x

o f( ) CZC(H)ZZ ll—x2 (_2x): 1_—xx2
Also, g(x)=sin"'x
d, 1
So, g(x):a(sm x)= —
L) -2
2 -2

Hence, option (b) is correct.

(a) Let (1,3,4),(-1,6,10),(~7,4,7) and (-5,1,1) be the
coordinates of points 4, B,C and D respectively.

Therefore,
AB=\[(~1-1) +(6-3)' +(10-4) =4+9+36=7
BC=y(=7+1) +(4=6) +(7-10) =\36+4+9 =7
CD=\(=5+7) +(1-4) +(1-7) =4+9+36=7
DA=\(1+5) +(3=1) +(4-1) =B6+4+9=7

Also, AC = \(<7-1) +(4-3) +(7-4)
+(1-6)
=J16+25+81 =122

*+ AB=BC=CD=DA but BD# AC
. A,B,C and D are the vertices of a rhombus.

And, BD = [(=5+1)’ +(1-10)’

Hence, option (a) is correct.

(b) 1If ; and Z] are unit vectors which makes an angle

% with each other.

Then, ;.;:\;HZI\COSL%

2 -

Now, ——P q

P——CI

=l T

37.

38.

39.

:H%—l [since‘;‘:m =1}

_3_1.5=2_3
4 2 4 4
] - ﬁ
So, p—Eq -

Hence, option (b) 1s correct.

(b) Given equation is (log3 x)2 +log, x <2
= (log, x)" +log, x—2<0

= (log; x+2)(log, x—1) <0

= —-2<log, x<1

= log,37 <log, x <log,3
1

= —<x<3
9

Hence, option (b) is correct.

that and

Az{(x,y)|x+y§4}

Given

(©)
B:{(x,y)|2x+y£0}
Set A contains all the pairs in the interval (—00,2) and

set B contains all the pairs in the interval (—oo,O). So
ANB shows a set containing all the pairs in the
interval [—oo, O] .

So, AﬁBz{(x,y)|x+y£0}

Hence, option (c) is correct.

(d) The given series is3,7,13,21,31,43,....
Let,
S=3+7+13+21+31+----- +a,

—S= —(3+7+13+21431+-+a,  +a,)
0=3+4+6+8+10+12+...—a
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40.

41.

= a,=3+[4+6+8+10+12+...(n—1)]

= q, :3+(n—2_1)[8+{(n—1)—1}x2]

n

=q =3+(n;1)[8+2n—4]

=a, :3+("—;1)(2n+4)
= a, =3+(n-1)(n+2)
- The 15" term=a,, =3+(15—1)(15+2) =241

Hence, option (d) is correct.

(b) From the relation between minute 6 seconds
measure 60"=1"

— 30 =L 3530723541 | o[ 2
2 2 2

Also, 60" =1°
71 (71 1Y (711Y
- | — =| — X — =| ——
2 2 60 120
o 114°35'30" = 114 + /1 = 13751
120 120

We know that 27 rad =360° = 1° = %rad

13751\ 2z 13751
= X rad
120 360°° 120
B 2x22x13751

 7x360x120
=114°35'30" = 27 rad (approx )

Hence, option (b) is correct.

rad = 2.0008069 rad

(b) Let point P(xl, yl) be equidistant from point

A(I,Z) and B(3,4)
.. PA=PB

= PA* = PR’

2 2 2 2
:>(1—x1) +(2—yl) :(3—xl) +(4—yl)
:>1+x12—2x1+4+y12—4y1:9+x12—6x1+16+y12—8y1
= 4x,+4y, =20

=x+y=5 ...(i)
As P(xl,yl) lieson 2x-3y =5
So2x, -3y, =5 ..(ii)

On solving equations (i) and (i), we get
x,=4and y, =1

.. Coordinates of p are (4,1).

Hence, option (b) is correct.

42. (b) Given hyperbola is 4x* —9)> —1=0

1+(3j2 NE

.. Eccentricity, e = =

So, foci:(i%x?,OJ:(iﬁ,OJ

Hence, option (b) is correct.

., 4 1
43. (b) Consider sin”' 3 +2tan” 3
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4/5 2/3 45. (b) Let AC and ED be two poles of height 20m and
=tan”' # +tan”' | 10m respectively.
1-16/25 1-1/9 '
 Let LZAEB=15°
2x A
~sin” x = tan"' —2— and 2tan"' x = tan™' ( j 7\
{ VI-x° I=x" _
=tan"' 45 +tan™' 23
3/5 8/9 o 20m
E 15 B
=tan"' i} +tan”’ (é) A
3 4 10m
L[4 a4 \ v
=tan g +cot 5 D C
P ) 1 P Now, AB=AC—-BC=AC-ED=20-10=10m
== tan” x+cot” x ==
2 { e s z} Now, in A4BE , (-BC=ED)
Hence, option (b) is correct. AB
tan15° =
log x
44, (C) Let ]ijdx :>tan(45°_30°)=£
1 ) N tan45°—tan30° _ 10
Put logx=¢ = ;dxzdt =>di=xdt = dx=¢€'dt |+ tand5°an30° BE
Therefore, ( tan(A—B) = tan 4 —tan B j
e’(t+1—1)d 1+tan Atan B
= t
I (1+1) I (1+2) \/_ 1_10
1 +t e \/g +1 BE
= j di-| ~dt 2
(1+1) (1+1) Bl 10x(B+1)
= BE=10 =
_ I ¢ g I ¢ J3-1 2
(1+2) Y (1+1) = BE =5(3+1+24/3) =373
_I ¢ _dt Thus CD = BE =37.3m
1+t (1 +1) - -
Hence, option (b) is correct.
et
+I
1+¢ ?
( - ) 1+t 46. (d) Given that f(x) S 5
e 1+x
= (1 N t) +c Since, numerator is less than denominator.
X f (x) <1 for all values of x (negative or positive) and
=———+c
(1+logx) f(x)=0 for x=0.
Hence, option (c) is correct. So, range of f'is [0,1)

Hence, option (d) is correct.

10
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47.

48.

49.

(a) Let y=tan™ \/;—_3/)26 =tan"' \/;—x
1+x 1+x\/;

—tan"'x —tan"' x
On differentiating w.r.t. x, we get
dy 1 1 1
E_l+x.2\/;_1+x2
Now (&) L L 11
de), 1+1 2 1+1 4 2 4

Hence, option (a) is correct.

: 4 11 3 2
(b) Given that ABz{4 5}and A:{ }

1 2
Let B=
c d

3 2|la b 4 11
f— =

1 2lle d 4 5
. 3a+2c 3b+2d B 4 11

a+2c b+2d | |4 5
= 3a+2c=4and a+2c=4 (1)

3b+2d =11andb+2d =5 (i)

From equation set (i) a=0 and c=2 and from
equation set (i), =3 and d =1

0 3
= B=

0
Thus, |B| = 5

3
‘=0—6=—6
1

Hence, option (b) is correct.

R s
(C)Le”_mjz(e 1) dx—lr:fz(ex_l)dx
Put e —l=t = e" =¢t+1
Lede=dt > dx=£:> dx:i

e’ t+1

when x=In2, t=¢™ -1=2-1=1 and I:I ! dt
Ve (1+1)

Breaking into partial fractions, we get

11

50.

S1.

1 I 1

t(t+1) ¢ 1+1
And,

t 1 1 t
{2 o= Do -t 0]

[since, jf (ex —1)_1 dx = loge%

2
=bga—5=k%a%
In2

t+1

So, i=§:>4t=3t+3:>t=3
t+1 2
Thus, ¢ -1=3=¢"=4 = x=In4

Hence, option (c) is correct.

(b) For a function to be continuous at a point, the limit
should exist and should be equal to the value of the
function at that point.

Here, pointis x=0

And lim £ (x)=lim(x+1)*"

x—0 x—0
1
—-XCO
x

—lim (x+1)7 = lim (x +1)s s

x—0 x—0
—e' =e
Since, limiting value off(x) =e, when x >0, f(O)
should also be equal to e.
Hence, option (b) is correct.

(b) Given equation cos2x+asinx=2a—-7 can be
written as

cos’ x—sin’ x+asinx =2a—7

= l—sin’ x—sin’ x+asinx =2a -7

= 25in2x—asinx+(2a—7—1)=0

= 2sin’ x—asinx+2a—-8=0

This
discriminant >0

Here, a=2,b=—a,c=2a—-8

is a quadratic equation in sinx and its
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52.

53.

54.

= a2—4><2><(2a—8)20
= a’-16a+64>0
= (a-8)"20=a>8

Hence, option (b) is correct.

(b) The total number of students =500

Let H be the set showing number of students who can
speak Hindi=475 and B be the set showing number
of students who can speak Bengali= 200

So, n(H):475,n(B)=200 and n(BuH)=500.
We have
n(BOH)=n(B)+n(H)-n(BNH)
= 500=200+475-n(BNH)
So, n(BﬁH)=175
Therefore, the persons who speak Hindi only is given
by:n(H)—n(BﬁH):475—175=300.

Hence, option (b) is correct.

(c) Let z, =a+if and z, = f+ia

Since, el

z| |z
Na+ip :|a+i,6‘|:«/a2+ﬂ2 1
B +ia |ﬂ+ia| /0{2+,6’2

Hence, option (c) is correct.

(c) Given that /2 +2 12 + 2003 44

:\/2+\/2+1/2(1+cos4/1)
=242+ 200524 = \[2+ 21+ cos 24)

('.'1 +cos4A =2cos’ 2A)

=+/2+2cos 4 =\/2(1+cosA)

( 14+cos2A4=2cos? A)
=2cos (éj
2

Hence, option (c) is correct.

('.'1 +c0s2A4 =2cos’ A)

12

55. (a) Equation of a straight line in intercept form is

A (i)

£+Z:1 = §+_:1
a b a
..(i)

Given a+b=14

On solving (i) and (ii), we get
3 4
4+
a ld4-a

= (a—7)(a—6):0
= a=6and b=8
ora=7and b=7

. Required equations are 4x+3y=24orx+y=1

=1=a’-13a+42=0

Hence, option (a) is correct.

56. (c) Since, ¢ =14 is the largest side
.. Angle C will be obtuse

a*+b*—c>(6) +(10) —(14)

cosC = =
2ab 2(6)(10)
_36+100-196 _ 1
2x6x10 2
:>C=cos_'(—lj=n—£=2—ﬂ=2X180=120°
2 3 3 3
Hence, option (c) is correct.
— bxc - c¢xa - axb
57.(c)Asgiven p=c=——=, ===, F =====5
[abc} [abc} [abc}

“(a-b-c)-p+(b-c-a)-g+(c-a-B)-r
a{bxd) b(exa) éoaxd)
@] ] R]

[Since, B-(Exé)zo, E-(l;xg):o, E‘<c><a):0
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S8.

59.

a-(¢xa)=0a-(axb)=0and B-(szi)):o}

[abe] [abe] [abe]
“[abe| [abe ] [abe]
=3

Hence, option (c) is correct.

dy

(a) Let —=1+x+y+xp
dx

:%:(1+x)(l+y)
dy
I+y

= I—dy I 1+x)dx

= =(1+x)dx

2
= log(1+y)=x+x?+c

Given, at x=-1,y=0

= 10g(1+0)=—1+%+c

1
=c=—
2

2

1

(1+x)
log(l4y)= x4+ e =
og(l+y)=x+ 5 +2

2

(1+x)
=>l+y=e ?

(1+x)2
= y=e ?

-1

Hence, option (a) is correct.

(b) We know that sum of square of direction cosines=1
i.e. cos’ a+cos” f+cos’ y =1

= cos’ 45°+cos’ f+cos’ f=1

(As given ax =45° and B=y)

13

60.

61.

= %+2c0s2ﬁ:1
= <:0s2ﬂ—l
4

:>cos,8:i5

Negative value is discarded, since the line makes angle
with positive axes.

Thus, cos f = %

= cos f# =cos 60°
= [=60°
. Required sum ¢ + f+ y = 45°+ 60° + 60° = 165°

Hence, option (b) is correct.

(c) Given function is:
3x—4, 0<x<2
S (x)=

2x+1, 2<x<9
And also given that f (x) is continuous at x =2.

For a function to be continuous at a point,

LHL=RHL=V.F at that point, f(2)=2=V.F.
= RHL =lim(2x+7)=3(2)-4

x—2
= 1lim{2(2+h)+1}=6-4
=4+[/=2
=1=-2

Hence, option (c) is correct.

(c) The given system are

kx+y+z=k-1
x+ky+z=k-1
x+y+kz=k—1
I 1 X
“A=|1 k 1|,B=|k—-1|andx=|y
1 & z

k11
Now, [4|=|1 k& 1
11k
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62.

63.

64.

= k(K —=1)-1(k-1)+1(k-1)

=k —k-k+1+1-k

=k’ -3k+2
This given system of equation has no solution if |A| =0
=k’ =3k+2=0= (k-1) (k+2)=0
=k=lork=-2

Hence, option (c) is correct.

(c) 16 tickets are sold and 4 prizes are awarded.

A person buys 4 tickets, then the required probability is
4 1
16 4

Hence, option (c) is correct.

(c)Let x=¢>and y=¢
4P _sp
dt
dy_dyjde ¥ 3,
Cdx odx/dt 2t 2
dy _3d 31 _3
dx* 2 dx 22t 4t
Hence, option (c) is correct.

3@:21‘ an
dt

(o]
dt

x=2 y-3 z-4

35
where 7 is a constant. Any point on this line is given
by x=2r+2, y=3r+2,z=5r+4

Since, a plate that is parallel to z-axis will have no z-

(d) The equation of the line is

coordinates, z=0
Z=0:>51"+4=0:>l”=—§
Putting this value of » for x and y coordinates,

x=2r+2=2(—ﬂj+2

5
= 5x=-8+10
2 2

=>x=—o0or—=35

X
Similarly,

14

65.

66.

y:3r+3:3(—§+3j

= 5y=-12+15

= y:E or E:5 ..(ii)
Sy

From equation (i) and (i), we get

2

—=§:>3x—2y=0

X oy

Hence, option (d) is correct.

(c) Let the numbers are x and y
So, x+y=20, Let P=x"y’ =x’ (2O—x)3 (Asgiven)

Differentiating w.r.t. x, we get

fJ_P =2 .3(20_x)2 (—1)+(2O—x)3 -2x
X
=(20—x)" [ -3x +40x 24" ]
=(20-x)’ (40x—5x)
d’P 2 2
T2 (07 [0-105] (406-5+°) 2(20-) (1)
f;—P = (0 for maxima or minima
x

So, (20—x)" (40x—5x")=0

= x(20-x)" (40-5x)=0
= x=0,8,20

2 2 2
We get df <0 df > 0and df =0
dx x=8 dx x=0 dx x=20

Hence, P is maximum at x =8 and numbers are 12 and
8.
Hence, option (c) is correct.

(b) Since, circle is touching y-axis at origin, its center

lies on x-axis. Let the centre be (a,O) and its radius is

a
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67.

68.

g (x—a)2 +y' =a’
=x"+a’—2ax+y’ =a’
=x"+y"-2ax=0 (1)
x*+y°
2x
Differentiating both sides, we get

—=a=

:>2x+2yﬂ—2a:0

dx
ey @ Y
dx X

=2x +2xy%—x2 -y*=0

:nyﬂ =y’ —x
dx

Hence, option (b) is correct.

(a) The given integral is [ = j _dx
2 2
NX +a
Let x=atanu = dx =asec’ udu
Therefore, we have

[:I asec’ udu J- sec’ udu
Ja’ tan* u+a’ ,,az (tan2u+1)
sec” udu sec’ u
du
J.\/tan Tu+1 I\/seczu
:.[secudu
zln[tan( +sec( ]+c
=ln_ X + 1+x— +c
e
i ’ 2 2
S| T4 YT }+c
a a
x+\/a2+x2]
| EENO A,
a

Hence, option (a) is correct.

(b)LtA—3 2
CAT 4

15

If 4 is a square matrix of order », then

A(adjd)=|4]-1,
Here n=2

o W 3 o

[10 0
1o 10

Hence, option (b) is correct.

69. (a) Given that x” +y Sy

=0= x"*

0
1

|

=

1/3

y o +z

Raising both the sides to the power of cube, we get

{y+z+3yl/3 1/3 (y1/3 43 )}

{r(a+b) =a’+b"+3ab(a+b)|

{y+z+3yl/3 1/3( 3 )}

_{y+z_3x1/3y1/321/3}

X=—y— Z+3xl/3 13 1/3

= Xx+y+z= 3xl/3 V3,3

= x+y+z:3(xyz)/3
= (x+y+z)3 =27xyz

Hence, option (d) is correct.

70. (d) Converting from binary to decimal, we have
(1001) =1x2°+0x2* +0x2' +1x2° =8+1=9

) =1x2'+1x2°=2+1=3

10) =1x2"'+0x2° =2
01), =0x2"+1x2° =1

(1
(
(
(

101 ) =1x2>+0x2' +1x2°=4+1=5

1/3 )
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_ (1001),"" - (1001) "
~(1001),"" +(1001)," (101),"": +(101) "
9 -5’
9 +9x5+5°
(9-5)(9* +9x5+57)
9* +9x5+5°

—4
=(100), {converting from decimal to binary}

Hence, option (d) is correct.

71. (c) Let 1, @ and @ are the three cube roots of unity.

l+w+@’ =0 and @ =1

The given expression is

aw’ +bo’ +co’  a+bo+co’ [0)6

b+ca'’+aw® b+co+an’

a)(a +bw+cw’

_ )
)

o(b+co+aw®

co(a +bw+car’

)
- (ba)+ca)2 +aa)3)

~ a)(a+ba)+ca)2) ~
- (a+ba)+ca)2) -

Hence, option (c) is correct. 74
72. (d) Given that 1—sin10°sin 50°sin 70°
1y, . . .
=1- 5[2 sin 70°sin10°sin 50°]

= 1—%[(cos 60°—cos80°)sin 50°]

('.'25inAsinB = cos(A—B)—cos(A+B))

= l—l{lsinSO"—lcos 80°sin 500} 75.
212 2

= 1—%[sin 50°—-sin130°+sin 300]

('.'ZCosAsinB = sin(A+B)—sin(A —B))

16

73.

. (d) We know that cosC =

= 1—i[sinSOo—sin500+sin3O°]

(--sin130° =sin (180°—50°) = sin 50°)

Hence, option (d) is correct.

2 2
(a) Let the equation of hyperbola be % _Jb}_z =1
200, .
Latus rectum=8=—"— = b’ =4a (i)
a

Also, b* =d* <82 —1)
=4a=ad’ (62 —1) [from(i)]

=3

= a=5and b* =20

2 2

.. Equation of hyperbola is ;—5 R

20
Hence, option (a) is correct.

a’+b* -c?
2ab

(18)" +(24)" =(30)" 9+16-25 o
2x18x24 © 2x3x4

Now, sinC=+1-cos’C =/1-0 =1

Hence, sinC =1

= cosC =

Hence, option (d) is correct.
(a) Given function is f(x)= sin(|x|)
~ sin(x), x>0
= f(x) B {sin(—x), x<0
sinx, x>0

:>f(X)={

—sinx, x<0
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76.

77.

h—0

RHD at x =0 = [jm < (02 =7 (0)

=0 0+h-0
—limf(0+h)_f(0) _ msm(h)—O I
h—0 h h—0 h

Since, LHD # RHD
f (x) is not differentiable at x =0.

Hence, option (a) is correct.

(c) Total number of selecting 3 components out of 10
10
= C

3
Out of 3 selected components two defective pieces can

be selected in 4C2 ways and one non-defective piece
will be selected in °C, ways.
Thus, required probability is
_°Cx*C,  6x6x6 _3
IOC3

T 10x9x8 10

Hence, option (c) is correct.

(a) Since, ¢ and S are the roots of the equation

ax* +bx +c =0 then,

Sum of the roots, o+ f = _é
a

c
Product of the roots, aff = —
a

The expression (aoc+b)_1 + (aﬂ+b)_1
1 1 af+b+ac+b
= =+ =
aa+b af+b (aa+b)(a,3+b)
a(a+pB)+2b

“dap+ab(a+ f)+ b’
a(—bj+2b
_ a
a’ (Cj+ Clb(—bj+b2

17

78.

79.

80.

81.

-b+2b i

ac—b*+b* ac

Hence, option (b) is correct.

(c) Given that P={p,,p,,p, 0.}, O=1{41,04s.4,)

and R={l’i,7‘2,7‘3,r4}

Sm={(pz,q4,r4),(p3,q3,r4),(p3,q4,r3),(p4,q2,7’4)
(p4,q3,r3),(p4,q4,rz)}

. Total number of elements in S is 6.

Hence, option (c) is correct.

(b) From cube root of infinity, we have

—1+J§i —1—\/51'
and @ =

2 2

Now,

o :(_lh/gi](_l‘\/gi}: (-1) ‘(«/51')2 )

2 2 4

L—lziﬁ]%{—l—;*/g}h — ()" +(?)" =141=2

Hence, option (b) is correct.

4
4

(b) Given that (1+tan&)(1+tang)=2
= l+tanf+tang+tanHtan g =2
= tanf+tang =1—tan Htan ¢

tan @ + tan ¢ 1
1—tan @ tan ¢

= tan (0 +¢) = tan 45°
= O0+¢=45°
Hence, option (b) is correct.

(b) Given that f(x)=+/9-x
. ! — 1 —x
) 29— Jo-x2

For function to be increasing f '(x) >0

-(—2x):—
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82.

83.

>0=> —-x>00rx<0

X
Jo-v
But \/9—7 is defined only when
9—x*>00r x’—9<0
(x+3)(x-3)<0

ie. 3<x<3

—3<x<3nx<0

=-3<x<0
Hence, option (b) is correct.

(a) The given differential equation can be written as

dy
d—zytanx+secx

X

dy
or, ——ytan=secx
dx

which is of the form %+P(x) y=0(x)
X

Here P(x)=—tanx and Q(x)=secx

Integrating factor IF = eI P(x)ds

oo _ -2

IF=e

Putting cosx =t = —sinxdx = dt
[

S IF=et = =t=cosx

Therefore, the solution is
y-0(x)= JIF-Q(x)dx+c
ysecx = Jcosx-secxdx+c

ysecxzjdx+c

ysecx=x+c

Since, the curve passes through the origin
0=04+c=c=0

And ysecx=x = y=xcosx

Hence, option (a) is correct.

(d) Consider first: x> —3x+2>0
:>(x—1)(x—2)>0

—=x<lorx>0 (1)

84.

8s.

86.

And x* -3x-4<0
=(x—4)(x+2)<0

=-1<x<4 (2)
Combining (1) and (2), we get
—1<x<lor2<x<4

Hence, option (d) is correct.

(c) The maximum three digit integer in decimal system
=999

We go on dividing till we get a dividend <2 and write
remainders from last to first as shown below:

999
499 | 1
249 | 1
124 | 1
62 |0
31 |0
1
1
1
1

N

15
7
3
1

NI NN

Hence, (999)10 = (1 11110011 1)2

Hence, option (c) is correct.

cos15° sinl5° |cos45° sinl5°
cos45° sin45°xcos45° sin15°
= (sin45°cos15°—cos 45°sin15°)
x (cos 45°sin15° —sin 45°cos15°)
= —sin(45°—15°)xsin (45°-15°)
{'.'sin(A—B)=—cosAsinB+sinAcosB}

(c) Consider

= —sin(30°)xsin(30°)
1 1 1
=——X—=——
2 2 4

Hence, option (c) is correct.

(c) We have P(Al)z—:—, P(Az):g and
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..Probability that at least one of these events occur is
P(A1 U4, UA3). Also, 4,A4,,A, are independent

events.

P(A4,wA,0A4)=P(4)+P(4,)+P(4)-P(4n4

—P(A4,NA)-P(4NA4)+P(4 N4,

P(4, 04, uA3):%+%+i—(%x%J—(%xij

P(A1UA2UA3):Z

3

Hence, option (c) is correct.

87. (d) Force, F is given by F:§+}'+1Ac
@:§+2}+3fc and @:—2§+3}'+IA¢

Sor

E=(—2§+3}+/€)—(§+2}+31€)=—3§+}—21€

Moment A/ about the point [ 2}' +3k

M = rxF = (<314 =23+ +F)
ik

=13 1 2[=i(1+2)—j(-3+2)+k(-3-1)
111
:3§+}‘—41Ac

Hence, option (d) is correct.

88. (d) Given rule is: Distance s =2 —3¢+4¢°

= Velocity = ds =-3+12t

2

dt

d*s

= Acceleration = — = 24¢
dt

Since, velocity is zero

_ds

dt

0= -3+12'=0=>t=

3

1
12 2

Acceleration (when velocity is zero)

19

2
=95 _o4r=24x L “12unit
dt 2
Hence, option (d) is correct.
89.(b) Let 2" =3" =12 =k
Taking log on both sides, we get

x=log, k, y=log,k and z=log , k

o x+2y log,k+2log,k
Xy log, klog, k

1 2
+

- log,k log, k
=log, 3+2log, 2
=log, 3+1log, 4

=log, 12

L1

B log,k =z

Hence, option (b) is correct.

90. (b) Given that sin34 =1

= 3sin A—4sin’ 4=1

=4sin’ A-3sin A+1=0

= (sin 4+1)(4sin* 4—4sin 4+1)=0
=(sin 4+1)(2sin 4-1)° =0

—=>sind=-1or l
2

Thus, sin A can take two distinct values.
Hence, option (b) is correct.

91. (b) Here m, =2—+/3 and m, =2++3

Obtuse angle between them is given by:

0=tan" |12
1+ mm,
=tan”' 2_\/5_2_\5
1+(2—\/§)(2+\/§)
= tan! #J = tan”' (—\/§ )=120°

Hence, option (b) is correct.
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92. (c) The equation of curve is y = —x° +3x” +2x—27

93.

94.

On differentiating w.r.t. x, we get
dy

— =-3x"+6x+2
dx
This represents slope of the curve at any point.
Let A:Q:—3x2 +6x+2
dx
A
:>d— =-6x+6 and
dx
2
‘4

A . ..
Put d_ =( for maxima or minima
X

—6x+6=0=x=1

2
Now, d—f =-6<0
dx -

o A is maximum at x =1

.. Maximum slope of curve=-3+6+2=5
Hence, option (c) is correct.

1 2 0 -1
(b) We have A:[l J andB:{ }

~.|4|=-1and |B|=1

L1 11 Al 12
A =—adjA=— =
|4] -11-2 1 1 -1
2 -1 2 1
B_lziaij:1 =
|B| 11 0 -1 0

S I =

Hence, option (b) is correct.

(c) R is defined over the set of non-negative integers,
x*+y* =36

= y=\/36—x2 =\/(6—x)(6+x), x=00r6

For x=0= y=6 andfor x=6 = y=0

So, yis6or0

20

9s.

96.

97.

Thus, R={(6,0),(0,6)}

Hence, option (c) is correct.

(c) Given that 3tan® x =1

)

Hence, option (c) is correct.

1
=D tanx=+—

N

= tan x = tan [i

N

T
= x=nrt—

(a) We know that the angle between the planes

ax+by+cz+d =0 and a,x+by+c,z+d,=0is
given by
cosd — a,a, +bb, +cc, |

Jai +b7 +c2 Ja + b7+ |

Given equation of planes are px+2y+2z—-3=0 and
2x—y+z+2=0

On comparing with standard equations, we get
a,=p,a,=2,b=2,b,=-1,c,=2,c,=1

Also, 6 =% (given)

7 |px2+2x(-1)+2x]
S.COS— =
4 p2+4+4\/4+1+1‘
1 2p 1 4p
2 Jop+4+4 2 6(17 +8)
2
5o 3pi0d-ap = pP =04

4 p*+8

Hence, option (a) is correct.

(b) Let the vector be ;:x;+y}'+zl€. Since, » and

i+ j are perpendicular to each other.

(i)

Hence, ;-(;+}')=0:> x+y=0
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98.

99.

Also, r and }+l:t are perpendicular to each other. So,
..(ii)
....(iii)

;-(}+l;):0:y+220
And x> +y*+2° =9

= (—y) +y +(-y) =9
=3y°=9

= y=%3

~x=FV3 and z=+J3  [from(i)and(ii)
So, vector is «/§(2—3+/Ac)

Hence, option (b) is correct.

(b) Let r be the radius of the balloon.

4
Balloon is like a sphere and volume of sphere = 57[,,3

SV ==nr
3
Differentiate both sides w.r.t. ¢, we get
:> d_V = ﬂ]z’ . 37'2 ﬂ
d 3 dt
TR S A
3 dt dt
a1 (i)
dt lé6r
Now, surface area of the balloon, S = 477>
R R 47r~2(4)><L =2cm’/s
st dt 167

Hence, option (b) is correct.

(d) A relation is equivalent if it is reflexive, symmetric
and transitive.
So, we check for the same, one-by-one.

x,yeN = x>0,y>0, R={(x,y):xy>0,x,y€N}
(1) Reflexive

“x,yeN

cx,xeN=>x>>0

. R is reflexive.

(i) Symmetric

21

wx,yeN and xy >0=yx>0
. R is also symmetric.

(ii1) Transitive

X, y,zeN
Sxy>0,yz>0=>xz>0

.. R is also transitive.
Conclusion: R is an equivalence relation.
Hence, option (d) is correct.

100. (a) Here « is the root of equation.

25¢c0s’* @+5c0s0—12=0
= 25cos’ @ +5cosa—12=0
= 25cos’ @ +20cosax—15cosa@—12=0

= 5cosa(5cosa+4)-3(5cosa+4)=0
= (5cosa—3)(5cosa+4)=0

3
= cosa =— or cosa:—g

T
Here, E<a<7r

S.cosa =—
5

( In 2™ quadrant, cos & valueis negative)

Now, sina =+/1-cos’ a = /1-%:%

sima 3 -5 3
Sotana = ==X—=—
cosaa 5 4 4

Hence, option (a) is correct.

101. (b) Since, sin2a =2sina-cosa

‘. sin2a = 2@(_?4j

6 —4 24
=—X— = —
5 5 25

Hence, option (b) is correct.

) ) 0 -4+
102. (d) The given matrix 4=
4+i 0

Now, from the given options:
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From option (a): For symmetric matrix, 4" = 4

So, AT:{ 0 4+i}t,4 104. (c)Giventhat@=x+1:>ﬁ=dt
—A4+i 0 dt x+1

-.Given matrix is not symmetric. Integrating both sides, we get

Therefore, option (a) is wrong. In(x+1)=t+c

Att=0,x=0 (origin point)

From option (b): For skew-symmetric, 4" =—A4 Then, ln(O +1) —0+c=c=0
. 0 4+
So, A" = ' #—A s In(x+1)=¢
—4+i 0
-.Given matrix is not skew-symmetric. When x-24, t=In(24+1)=In(25)=2In5
Therefore, option (b) is wrong. Hence, option (c) is correct.

From option (c): For Hermitian matrix, 4” = 4, where ~ 105.  (d) For reflexive:

A is conjugate of matrix 4. aRa = adividesa

0 —-4-—; . R 1s reflexive.
T
4—i 0 } =4 For symmetric:

) . . . aRb = adividesb
.. Given matrix is not Hermitian matrix. o
bRa = bdividesa

which may not be true.
.. R 1s not symmetric.

Now, A :{

Therefore, option (¢) is wrong.

From option (d): For Skew-Hermitian matrix,

The diagonal elements of a skew-Hermitian matrix are For transitive:
pure imaginary or zero. aRb = adividesb = b =ka
0 —4+i bRc = bdividesc = ¢ =1b
:{4” 0 } Now, ¢ = lka
Here, diagonal element indicates that the given matrix = adividesc
is skew-Hermitian matrix. = aRc
Hence, option (d) is correct. = aRb,bRc = cRa
= Ristransitive
103.  (a) Since, (Zl + il;) perpendicular to (Zl - 15), their Thus, R is only reflexive and transitive.

dot product is zero. So, Hence, option (d) is correct.

(a+2b)-(a~2B)=0 106. (b) Bag 1 has 5white+3black balls.

N ‘5‘2 _ 22 "3‘2 —12-B+1b-a=0 Bag II has 2 white + 4 black balls.
- - . 3 . 5
= ‘ar _12 b‘z =0 |:'.' a-b=>b- a] P(BlaCk)lstbag - g and P(Whlte)lstbag - g
—=9-161%>=0 If one ball is drawn from bag I and placed in bag II, bag
, 3 II will have 7 balls.
= A= 16 = A= iz If black ball is drawn, then bag II contains

Hence, option (a) is correct. 2White + 5Black = 7 balls .

22
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P (black ball from bag I and black ball from bag II)
3 5 15
=—X—=—
8 7 56
If ball is white then bag II has 3 white + 4 black balls
P (white ball from bag I and black ball from bag II)

5 4 20
= —X—_—=—
8 7 56

= P(black ball),__, = ;_2 N % _ i_z

Hence, option (b) is correct.

107. (b) Line of regression of y on x is:

y—;:byx(x—)_c)
}:J;}=&:}=@=22;5=B—0=13
n n 10 10
O
byxzr-;y

- (2x)(2y)
JrZ () [ ()]
10(3467) - (130)(220)
\/[10x2288—(130)2}[10x5506—(220)2}
=0.962

2 2
o =\/ZTy(%J =o0,=820,=773

y

b —0962x 2 —1.02
. 7.73

..Line of regression of y on x is:
y—22=1.02(x-13)
=y =1.02x+8.74

Hence, option (b) is correct.

108. (c) Mean of 100 items = x,0 = 50

Mean of 150 items = x;so = 40 X,
Standard deviation of 100 items=o,,, =5

Standard deviation of 150 items=o,,, =6

23

o _mxwtmus _ (100x50)+(150x40)
.o X250 = =
i n +n, 100+150
_11000 _,,
250
Now, d, =50—-44=6 d? =36
And, d, =40—44=—4 d? =16

\/nl (0-1200 +d12)+n2 (0-1250 +d22)

SO0y =

nl -|-I’l2
B J390 37.28 7
5 5 '

Hence, option (c) is correct.

4
109. (d) Given np =4 and npq = 5

Now, P(X >5)

5 6
-ol3)(5) a5
3 3 3
_6x32 64 256 2

3¢ i 3¢ 3% 3
Hence, option (d) is correct.

I
0
%LI\
Q-—A
+
0
i)
B

6 sind
110.  (c) Given that E(6) :{ cose s }, therefore,

—sinf cos@

cosa sina cosff sinf }

E(a)z{—sina cosa} andE(ﬂ):{—sin,B cos [

Now, E(a)E(ﬂ){ cosa Si“ﬂ}

sina || cosf
—sina cosa || —sinf# cosf
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[cosa-cos 3 cosa -sin B
—sing-sin +sina -cos
- —sina -cos —sina -sin 8
i —cosq-sin +cosa-cos
cos(a+pB) sin(a+p)
=_—sin(a+ﬂ) cos(a+ﬂ)}
=E(a+p)

Hence, option (c) is correct.

111.  (d) Giventhat a=i—2]+3k and b=3i+ j+2k
ca+b=4i—j+5k

Then, E:/I(Zz+5):/1(4§—}'+5/;)

— [ =162+ 1% +2512

= [ =421

113. (c) By Bayes’ Theorem, we have
Required probability = P( 4, / B)

P(4)P(B/4)
P(4)P(B/4)+P(4)P(B/4)+P(4)P(B/4)
3 0.4x0.25
0.4%x0.25+0.4x0.4+0.2x0.125
0120
0285 57
Hence, option (c) is correct.

114.  (b) We know that ‘&xgr +‘E¢.B‘2 _ ‘;‘2 x‘l;‘z
s 64+‘21~Z;‘2=4><25
= |a-B =100-64=36

=a-b=6

/ . :
= A= Hence, option (b) is correct.
7
. S ish) e L 115. () Al has 366 days in which 2 d
s 4 F+5k)= 4,-1,5 . (b) A leap year has ays in whic ays may
NZY) ( ) Ja2 ( ) be any one of the following pairs:
Hence, option (d) is correct. (Sunday, Monday), (Monday, Tuesday), (Tuesday,
Wednesday), (Wednesday, Thursday), (Thursday,
- —(-1 —(-2 Friday), (Friday, Saturday) and (Saturday, Sunda
112.  (a) The given lines are _2 ( ): z ( ) 2 ¥ Saturday) (Saturday y)
-2 1 . b, 2.2 1 3
.. Required probability=—=+———=—
3 7 7 7 7
d -1 7T\ Ta) 2 —(-5) Hence, option (b) is correct.
an = =
1 3 2
2 116. (d) r=0.6, covariance =27, cr(zy) =25=0(y)=5
Dr's of 1*lines ate 4, =1, =2, ¢ =!I e covariance(x, )
Dr’s of 2" lines are a, =2, b, =3, ¢, =4 o(x)-o(y)
Let @ be the angle b/w two lines given by covariance (x,y) 27
= o(x)= = =9
COS@=| aa, +bb, +cc, | I’-O'(y) 0.6x5
e 87+ Ja +7 +3 o (x)=81
1x2+(-2)x3 +1><4| Hence, option (d) is correct.
= cosf = =0
J+4+14+9+16|
. 117.  (c) Possible samples are as follows:
= 0= 5 {HHH,HTH,HHT,THH,TTH,THT ,HTT,TTT }

Hence, option (a) is correct.

Let 4 be the event of getting one head.

24
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Let B be the event of getting no head.

Favourable outcome for A:{TTH, THT, [—]TT} 119. (d) The standard deviation of »n observations

X, X,,...x, 1s 6 and of y,,y,,...y is8.

Favourable outcome for B ={T1T
{ } Then, the standard deviation of #n observations

Total no. of outcomes =8 .
3 : X, = Vs Xy = Vyyero X, —y, 18 8=6=2
L P(A)= §’P(B) =3 Hence, option (d) is correct.
- Required probability = P (A)+P (B) 120. (d) Given regression lines are 6x+y =30 and
3. 1.4 1 3x+2y=25
8§ 8 8 2 Point of intersection of both lines is
Hence, option (c) is correct. - — 35 20
g
9 3

118.  (a) Since, the AM of numbers x,,x,,...x, 18 U 1
MU= X X, X, From the given line 6x+y =30 = x=—8y+5

Sum of new numbers And. 3x+2y =25 3 25
=(x, +1)+(x, +2)+-+(x, +n) G XTAy=L = =TTy
=(x, +x,++x,)+(1+2+43+--+n) _.'rzz(_lj(_éj:rzil

n(n+1) 6 2 2
=nu+—= ) - = .
2 "+ sign of x,y and r is same.
oAM= ) el
2 2

Hence, option (a) is correct. Hence, option (d) is correct.
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