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Q37. A mobile tower stands at the top of a hill. Consider the surface on which tower stand as a plane having
points A(O, 1,2), B(3, 4, -1) and C(2, 4, 2) on it. The mobile tower is tied with 3 cables from the point A,
Band C such that it stand vertically on the ground. The peak of the tower is at the point (6, 5, 9), as
shown in the figure.

Based on the above information, answer the following questions

(i) The equation of plane passing through the points A, Band C is

(ii) The height of the tower from the ground is

(iii) The equation of line of perpendicular drawn from the peak of tower to the ground is.

The given Integral [ f(x)dx can be transformed into another form by changing the independent
variable x to t by substituting x = g(t)

Consider I = [ f(x)dx

Putx = g(t) so that% =g'(t)

we write dx = g'(t)dt

Thus 1= [f(x)dx = [f(g(®))g' ®dt

This change of variable formula is one of the important tools available to us in the name of integration
by substitution.

tan"1yx

(i)feler2 dx is equal to
Ll

(i) [ %dx is equal to

(iii)f(lfci%x)zdx is equal to

SOLUTIONS:
SECTION A

S1.Ans.(a)
Sol.
Relation R is reflexive relation over set A as every element of A is related to itself in R.
Relation R is not symmetric as (1,2) is in R but (2,1) is not in R.
Relation R is also transitive as fora, b, cin A, if (a,b) isin R and (b,c) is in R, then (a,c) is also in R.
S2.Ans.(a)
Sol.
Given A is skew — symmetric matrix
2 AT = —A
OrA= —AT
Squaring both sides , we get , 4> = (—AT)?
A2 — (AT)Z
A2 — (AZ)T
By definition of symmetric matrix , A% is symmetric matrix.
S3.Ans.(d)
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We know that
Number of arbitrary constants = Order of differential equation
Since order =4
~ Number of constants =4
S4.Ans.(d)
Sol.

If y = log ,thend—yzH—xi(li—x)

dx x dx

_x

(14x)
d d

C1ax [GHDE@ g GHD

ox (x+1)2

1+xxx+1—x

X (x+1)2

1

Cx(x+1)
S5.Ans.(d)
Sol.

Corner points Value of F = 4x + 6y

(0,2) Z= 4(0) +6(2) =12 (min)

(3,0) Z= 4(3) +6(0) = 12 (min)

(6,0) Z = 4(6) +6(0) = 24

(6,8) Z= 4(6) +6(8) = 72 (max)

(0,5) Z= 4(0) + 6(5) = 30

The minimum value of F occurs at any point on the line segment joining the points (0,2) and ( 3, 0)

S6.Ans.(b)

Sol.
A stationary point of a function is a point where f'(x) = 0
For differentiating f (x) , we use logarithmic differentiation
fx) =x*
=logf(x) = xlogx
Differentiating w.r.t x

1 , _ 1
—%.f (x)—x.x+1.logx

= f'(x) = x*(1 + logx)
= x*(1+logx) =0
Either x* =0or1+logx =0
Since , x* is exponential function ,It can never be zero.
Or1+logx:0=>x=§
S7.Ans.(a)
Sol.
Given, P(A|B) = P(B|A)
P(ANB) _ P(ANB)
P(A) P(B)
1 1

T P@  PB
~ P(A) = P(B)
$8.Ans.(d)
Sol.
IfR ={(x,y):x+ 2y = 8}isarelation N, then the range of Ris :

R ={(z,3)}
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Range={3}
S9.Ans.(a)
Sol.
Let f : R — R be defined as f(x) = 3x.
For one —one
= f(xq) = f(x2)
= 3x; = 3xy
=X =Xy
~ fisone—one
For onto
Let y = 3x then there exist x = %s.tf(x) = 3x=3 x% =y
~ fis onto.
$10.Ans.(b)
Sol.

[tan‘lx/_—cot‘l(—\/_)]
(tan;r) cot™ 1( cotz)

= tan! (tan Z) (cot (n - —))
= tan~ (tan ’3[) — cot™? (cot )

[- tan"!(tanf)=6VH € (_E g) and cot™1(cotf) =0V H € (O,n)]

b3 5T 3w b4

3 6 6 2
S11.Ans.(b)

Sol.

42 _
= cos(sm 15 + cos 1x)=0
2 _
1§+C051X=COS 1o

12

= sin~
- — T
= sin™" = + cos Ix = >

- 3
=sin™'-=—>—cos™!

sin (sm 1 —) = sin (— —cos~ ! x)

X

E os(cos™!x)

= Co
_ 2
s

S$12.Ans.(c)
Sol.

Ifd=301—2j+ kandb =2+ J,
thenvalueof&.5=(32— 2+ k).Qi+ H=6-2=4
S13.Ans.(a)

Sol.
f CoS2x

(cos x+smx)2
2
Cos“ X SlI'l X .
[—— (~* cos 260 = cos? 0 — sin? 6)
(cos x+sinx)?
(cos x —sinx)(cos x + sinx)

(cosx + sinx)?
fcos X —sinx

cosx + sinx
Letcosx +sinx =t

Differentiating w.r.t . x
. dt
—sinx + cosx = —
dx
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1
dx = ————
cosx —sinx

cos x—sinx dt
= f X

t cosx—sinx
dt
)
= log|t| + C
=log|cos x +sinx |+ C
S14.Ans.(d)
d
Sol. o 0(13’“)
— - (exlog 3)
d
= e*log 3.5 (xlog3)
= e*1083 Jog3
= 3*.log3
S15.Ans.(d)
Sol.
= adj(adj A) = |A|"2. A
So, here adj(adj A) = |A|°. A
= adj(adjA) = A
$16.Ans.(d)
Sol.
We know that
Number oof arbitrary constants = Order of differential equation
Since order=4
~ Number of constants = 4
S17.Ans.(a)
Sol.
If A and B are independent events.
It implies-
P(ANB) = P(A).P(B)
P(A'NB) = P(A")P(B)
And P(ANB') = P(A)P(B")
P(exactly one of A, Boccurs)=P(A'NB) + P(ANB')
= P(exactly one of A, B occurs) = P(A")P(B)+ P(A)P(B')
- Statement Is true.
S18.Ans.(a)
Sol.
1 -1 2
letP=1|0 2 -3

3 2 4
Then C31. C23 = ?

C31 = (=1)°*1. M3,

=C3 = (1) M3 =1

Ca3 = (_1)2+3-M23

= My = |§ 21|=2+3= 5

= Cp3 = (—1)?"3.My; = (—1)?*3.5= -5

Then C31.C53 =—1 X (=5) =5
$19.Ans.(a)

Sol.
Given pointsare (3,4 -7)and(1,-1,6)
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Position vector of the pointare @ = 3{ + 4f — 7k and b = {1 —j + 6k
Vector equation of the a line passing through the point @ and bis given by :
F=d+Ab- d)
> 7= 31+4) =7k +2((1—J + 6k) — (31 + 4] — 7k))
Substituting # = xi + yj + zk
= xi+ yj + zk = 30+ 4f — 7k + 2(-21 — 5] + 13k)
2 (x =3+ (y—Dj+ (z+ 7k = A(-21 - 5] + 13k)
~ Both A and R are true and R is the correct explanation of A.
$20.Ans.(a)
Sol. 0
Itis given that P(4) = — ,P(B) = —and P(AUB) = -
= P(ANB) =P(4) +P(B) —P(AUB)
6 5 7 4
BETRETIEETIRET!
It is known that, P(A|B) =

= P(A|B) = g
~ Both A and R are true and R is the correct explanation of A.
SECTION B

P(ANB)
P(B)

= j—(l_x? dx
Let (1—;—3) =t*

Differentiate w.r.t x
8 dt

Given differential equation of the family of circles having a centre on the y-axis is x? + (y — b)? = r2

Given the radius of the circle is 3 units.
The differential; equation of the family of circles having a centre on the y-axis and radius 3 units is as

below:
x2+ (y—b)? =32
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x>+ (y—b)>=9

Differentiating (i) with respect to x,
2x+2(y—b).y'=0

= (y—-b).y' =-x

= (y—b) =-x/y’

Substituting (ii) in (i),

— .2 1\ _
=x?(1+ (W) =9
=x2((¥)?*+1) =9.(y")?
=x?2-9)(y)2+x%2=0
Hence, this is the required differential equation.
Or
2 3
% Z—z +(1+x)=0
dy
T dx

O+ Di—(0-1Dj+(-1- Dk
= {+]— 3k
then find the value of |d x b| = /12 + 12 + (=3)2 = V2 +9 = V11
Or
Given that: |d + b| = |d]
To prove: (2d + B)B =0
Since, |@ + b| = |dl
Squaring both sides ,we get
> |a+ b| =1al?
=>(d+ b)(@+ b) = ldf?
>ldf? +2a.b+ | = lal?
S|b|” +2a.5=0
= (2d+ b).b =0

Hence, 2d + bis perpendicular to b.
24,

2 0 1
fA=[2 1 3],

1 -1 0
2 0 112 0 1 2 0 1
then (42 —54)=[2 1 3”2 1 3]—5[2 1 3]
1 -1 oll1 -1 o0 1 -1 0
5 —1 2 10 0 5
=9 -2 5]|-[10 5 15

0 -1 -2 5 -5 0
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-1 -3
-7 -10

4 =2

Let the distance covered with speed of 25kmph be 'x' km
and the distance covered with speed of 40kmph be 'y' km
Total distance covered be 'z' km
The L.P.P of the above problem is
Maximize z=x+y
Subject to constraints
4x 4+ 5y <200
S+<1
x=0,y=0
SECTION C
26.
Let us take
A: car needs service
E;: caris rented from x
E,: carisrented fromy
E3: carisrented from z
We have to find the probability that car is chosen from z, if car needs service
P(E3/A)
To find not chosen probability

= =50
P(E;) =50% = 100

= =30
P(E;) =30% = T00

P(E;) = 20% = %

P(A/E,) = Probability that car needs service = 9% = %
12
P(A/Ep) = 12% = —

10
P(A/E5) = 10% = —

P(E;).P(5;)

P(El).P(%)+P(E2).P(EA;Z)+P(E3).P(;43)
20 10
100 * 100
50>< 9 +30X12+20X10
100 21(?6) 100 100 * 100 " 100

P(E;/A) =

~ 250 + 360 + 200
200

~ 1010
20

~ 101
According to question we have to find car is not chosen from agency =4, if it needs service.

So,1 - P(%)
20

101
_101-20

101
81

T 101
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27.
[ = T sin?x d
fO sinx+cosx x
[ = E sin (E—x)
B 0 sm(;—x)+cos(;—x)

3 2
= Cos” X
2

0 cosx+sinx
(1) +(2)
sm 2x4cos? x
= 2] = _—
0 cosx+sinx
z 1
=f(z2———
0 cosx+sinx

n 1
2
= f V2 dx
o sin

in < cosx+cosn sinx
4 4

1z 1
V2 0 sin(%+x)
= \/iifog cosec G + x) dx

PutT+x =t
dx =dt

dx

1 4
= — [* cosec t dt
V2

31

- & finfan ]

1
= % [ln (tan 3?”) —1In (tan g)]
Now ,
21 = 3 [n ()]

= ﬁlog(\/_)
I = \/—lflogx/i
28.

The given function f(x) is continuous at x = 0

s }Ci_)o (\/1+kx—\/1—kx) _ f(O)

= lim

x-0

- plcl—>o\/1+kx+\/1 kx
2k
- 1
2
k= -1
Or
What values of A, f(x) = {
L.H.L
lim flx) = lirr(l)f(O —h)
llm f(=h)

h—-0

= lim A((=1)* = 2(=h)

0-1

V1+kx+V1—-kx -
-1

\/1+kx Vi-kx\ (Vi+kx++1-kx\ _ 0+1
( )( )

A(x?2—=2x), if x<0

4x+1,if x>0 is the function is continuous at x = 0?
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Jim () = lim £(0+ 1)
= lim f(h)
= lim4h +1
h—0

=1
wL.HL #R.H.L
~ f(x) is not continuous at x=0
So, for any value of A € R, fis discontinuous at x=0
29.
The given pointsareA(1,1 0),B(1,2,1)and C(-2, 2, -1).

1 1 0

1 2 1(=(-2-2)—-2+2)=-8+#0

-2 2 -1
Therefore , a plane will pass through the points A, Band C
It is known that the equation of the plane through the points (xq,y1,21), (X2 ,V2,25) and (x3,y3,2Z3)

X—=X1 Y=V Z—Z

is[¥2—=X1 Y2—=Y1 Z2—7Z1{=0

X3 —=X1 Y3—V1 23— 71

x—1 y—-1 =z
=10 1 11=0
-3 1 -1
=(-2)x—-1)-3(y—1)+3z=0
= —2x—3y+3z+2+3=0
= —2x—3y+3z= -5
=2x+3y—3z=5
This is the cartesian equation of the required plane.
Or
We know , the shortest distance between the lines # = @y + Ab, and 7 = @ + ub, is
d = (@z—=7)(by xbs)
1525
On comparing the given equations 7 = (41 — ) + A({ + 2j —3k) and 7 = (i — J + 2k) + u(2i +
4j —5k) with# = @; + Ab; and 7 = @, + ub, respectively .We have
@, =4i—j,a;=0— ] +2k ,by=1+2—3k ,b, = 2{+4j — 5k
Now,a, — a; = —3i+ 0] + 2k
otk -
And by X b, = |1 2 —3|=20—j+0k
12 4 s

w(ag— a).(by X by) = (—31+0j+2k).(20—j+ 0k) = —6
And [By x by = VZZ+ (=12 =5
~ Shortest distance, d = %’%sz) = |_T§| = %

30.

sec? x
I = — dx
cosec?x
1

_ | cos?x
= f—l dx

sin? x
sin? x

= S—dx
cos?x

= ftanz x dx
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= f(sec2 x —1)dx

= fseczxdx— fdx

=tanx —x+C
Or

I = [#sin4xsin3x dx
s

1z
=—f 2sin4x .sin3x dx
2Jy

A

1
= §f4[cos(4x — 3x) — cos(4x + 3x)].dx
0

1 (7 1 (7
—j cosxdx—zj cos 7x dx
0

2 0
1 (si ]g 1 [sin 7x]%
sinx]? — =
0

2l 7 |,

1 1 14 4
T
XE—EX (Sln(ZT[—Z))

2

1y © 0 11, 7m . 0
E[smz—sm ]——[sm——sm
1

2

1 1
= —zﬁ—ﬁ(—sin%)
1 1

=4+ —
V2 1442
7+ 1

1442
4

72
31

If P(A) = 0.8,P(B) = 0.5and P(B|A) = 0.4 .Find
()= P(B|4) = P(ANB)

P(4)
_ 04 = P@nB)
P(4)

— 04 = £@NB)
0.8

— P(ANB) = 0.4 x 0.8 = 0.32
(i)P(A|B) = P(:(Q)B) =22 = 0.64
(ii)P(AU B) = P(A) + P(B) — P(AN B)
= 0.8+ 0.5 — 0.32
~0.98
SECTION D
32.
31 2
fA= |3 2 —3|,FindA~!
2 0 -1
= A1 =244
2 3 3 -3 3 2
=>|A|‘3|o —1_1|2 _ |+2|2 0
=3(=2)—1(=3+6) + 2(0 — 4)
- —6-3-8
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sadjA=|1 -7 2
15 3
1 -7
-7 15
2 3
L 2 1 =7
-1 _
= A =1 -3 =7 15
-4 2 3

-3 —4]T

Or

Solve the linear system of equation :
X+3y—-2z=0

2x—=3y+z=1

4x—-3y+z=3

1 3 =270

2 -3 1]1

4 -3 113

R, — 2R, > R,
1 3 -210
0 -9 5|1
4 -3 113
R; — 4R, - R,

1 3 —2]0
0 -9 5|1

= -9y+5z=1
—-9y+10=1
-9y = -9

=y=1

>x+3y—2z=0

=x+3-4=0

=x=1

33.
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0

d

We have y = Vx ...(i), 2y + 3 = x ....(ii)
Solving (i) and (ii)

>2Vx+3=x

= (x —3)? = 4x

=x2—-10x+9=0
~x=1,9>y=-1,3

But note thaty = vxso,y > 0

~ the point of intersectionis (9, 3)

Now , required area = f03(2y + 3)dy — f03 y*dy

(2y+3)2 y3]3

2x2 31p
81 27 9
2-2]- f-o
2X2 3 2X2
72 27

T 2x2 3
18—-9
=9 sq, units

Or
{(x,y):x*+y?<8,x? <2y}
The given curves are x2 + y2 = 8 ....(1)

Solving (1) and (2)
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=>8—y2=2y

=y=2,-4
=>y=2(asy>0)
Substitutingy =2 in (2) , we get
x’=4>x= —2o0r2

2
Required area = f_22V8 — x2dx — f_zzx?dx

= 2| 2v2) - x - fOZ’;idx]

= o [P VE =2 4+ Bsin-1 () — 11y312

=2|;V8—x*+sin (2\/5)]0 3[x]0
[ T 1

_2;+4xz—ﬂ—§w—m

8
—4+27T—§

=2 +§ sg. units
Sol 34,
x+2y =10

Corner points Value of Z
(0.6) 3000
(0.5) 2500
(4,3) 2300 (min)

Hence Z is minimum at (4, 3)

35.

Let A: team A is declared as a winner
Let B: team B is declared as a winner.
Let E: die shows six on the throw.
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Clearly, P(E) = -
P(E)=1-P(E)=1-=2
If captain of team A start then he may get a six in 1°t throw or 3™ throw or 5" throw and so on.

= P(A) = P(E) + P((E)(E)(E)) + P&(E)(E)(E)(E)E) + e

Using sum of infinite G.P. Siy rinite = -
1

1 5 514 1 3
_6+(6) '6+(6) 5T ]
36 5

ie, P(A) == and P(B) =1-P(A) =1-—==

The decision of referee wasn't fair since team A has more chances of being declared a winner despite
the fact that both the teams had secured same number of goals.
SECTION E
36.
(i)Total number of tickets = 50
Let event A = First ticket shows even number and B = Second ticket shows even number
Now , P(Both tickets show even number ) = P(4). P(B|A) = %.g = g
(i) Teacher ask Mivaan, what is the probability that both tickets drawn by Aadya shows odd number?

Let event A = First ticket shows odd number and B = Second ticket shows odd number

Now , P(Both tickets show odd number )= P(A4).P(B|A) = %.g = 1—(23

(iii) Teacher ask Deepak, what is the probability that tickets drawn by Mivaan, shows a multiple of 4 on
one ticket and a multiple 5 on other ticket

Required probability = P(One number is a multiple of 4 and other is a multiple of 5)

= P(multiple of 5 on first ticket and multiple of 4 on second ticket ) +(P(multiple of 4 on first ticket and
multiple of 5 on second ticket )

_ 1012 12 10 _ 12 , 12 _ 24

T 50749 ' 50°49 245 @ 245 245

37.
(i) The equation of plane passing through three non — collinear points is given by
X=X1 Y=V Z—Z
=S| X2—=X1 Y2—=Y2 22 —Z1| =0
X3—X1 Y3—V1 Z3— %4

X y—1 z-2
3—-0 4-1 -1-2(=0
2—-0 4—-1 2-2
x y—1 z-=2
3 3 -3
2 3 0
=x0+9)-@-1DO+6)+(=z—-2)9-6)=0
=9%—-6y+3z—-6=0
=3x—-2y+z=0
(i) Height of tower = Perpendicular distance from the point (6, 5, 9) to the plane 3x -2y +z=0

18-10+9 | 17 .
\/W = \/ﬁ units

(iii) Direction ratio’s of perpendicularare<3,-2,1>
As we know that : Perpendicular is parallel to the normal to the plane

Since , perpendicular is passing through the point (6,5, 9 ), therefore its equation is xT—e
z -9

1
38.
-1

(|)[ _ fetan xdx

1+x2
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lettan 1x =t
dx

1+x2

1= [etdt
=el+C
—etan™'x 4 (¢

(i) = [IZ dx

Letsin“lx =t
1

=L _dx=adt
1-x2

ey

_ (sin‘zlx)2 iy
vy sinx
(iii) = f(1+cosx)2
letl+cosx=t
=-sin x .dx = dt
—dt
I=[—
= [—t2dt
=2+¢C
t
1
- 14+cosx

@EBEDEBEQI? ™ schooll@adda247.com xf} www.adda247.com/school/




