Solution
MATHEMATICS

Class 12 - Mathematics

Section A

(b) aj; = by
Explanation:
Two matrices A = [aij] and B = [bij] are said to be equal, if

i. they are of the same order.
ii. each element of A is equal to the corresponding element of B i.e. a;; = bj; by for all i and j.

(c) unique solution

Explanation:
The given system of linear equations is:-
2 Y2
a2 B2 &2
2 2 2
T E=1
a b c
2 2 2
T Y z
2 + b2 + 2 1

Letx2=p,y2=q,x2:r
The equation becomes,

p q o
o2 + b2 2
p q T
~— =4 L=
a? b c?
p q T
a2 + b2 + 2 1
The matrix equation corresponding to the above system of equation is
1 1L _1
) b2 2 ” 5
1 -1 1
R 2 e
1 i 1 z 7
2 P2 &2
1 1 sl
a? b c?
Let A = 1 et 1
e - a2 b2 2
-1 @ i
a2 b2 02
1 1 1
a2 b2 2
- =t 1
S A= 22 b2 &2
-1 i 1
a2 B2 2

Taking common a% from Cy, b% from C, and c% from C3 we get,
1 1 -1
1 -1 1 |=
-1 1 1

—4

- 111 _—2
|A|_ 2 12 .2 a2b2e2 75

a® p* ¢

(c) a unique solution

Explanation:

a unique solution

The given system of equations can be written in matrix form as follows:
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1 1 1 T 2
3 -1 2 y| = 6
3 1 1 z —18
AX =B
Here,
1 1 1 T 2
A=13 -1 2|,X=|y|andB= 6
3 1 1 z —18
|A|=1(-1-2)-1(-3-6)+1(3+3)
=-3+3+6

= 6 not equal to 0.
So, the given system of equations has a unique solution.

(€) 24/1 — 2

Explanation:
y=1x+/1— 22+ sin *(z)

:>d—y:a:{ 1 (—2m)}+ 1—2%+

1

dz 2,/1—a2 /1-a2

dy —z? 1
>t =—=+41-22+

dz V/1-z2 \/171‘2
- d_y _ —2?+1-2%+1

dx 1—g2

d 9.2
o W _ 2’42

dx 1—z2

dy D)
= o =2y/1—-=z

@(-1,2,-2)

Explanation:

(-1,2,-2)

Direction ratios of OP = Coordinates of P - Coordinates of O
-1,2,2=(x-0),(y-0),(z-0)

Thus, coordinates of P are (-1,2,-2)

@5

Explanation:

Here we see that, there seem to be 3 constants in the term (03 + C4) a®"%  which actually is a single constant. So, c3, c4, and
¢5 are combined to give a single constant.

So, in totality there are 5 constants. Hence, the order of the equation is 5.

(0)x1=2,xp=6,Z=36

Explanation:

We need to maximize the function z = 3x; + 5 xp

First, we will convert the given inequations into equations, we obtain the following equations: 3x; + 2x, = 18, X1 = 4, X = 6,
x;=0andxp =0

Region represented by 3x; + 2x, < 18

The line 3x; + 2x, = 18 meets the coordinate axes at A(6, 0) and B(0, 9) respectively. By joining these points we obtain the line
3x1 +

2X2 =18
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Clearly (0, 0) satisfies the inequation 3x; + 2x, = 18 . So, the region in the plane which contain the origin represents the
solution set of the inequation 3x; + 2x, = 18

Region represented by x; < 4:

The line x; = 4 is the line that passes through C(4, 0) and is parallel to the Y axis. The region to the left of the line x; = 4 will
satisfy the inequation x; < 4

Region represented by x, < 6 The line x, = 6 is the line that passes through D(0, 6) and is parallel to the x axis. The region
below the line x, = 6 will satisfy the inequation x, < 6.

Region represented by x; > 0 and x, > 0

since, every point in the first quadrant satisfies these inequations. So, the first quadrant is the region represented by the
inequations x; > oand x, > 0

The feasible region determined by the system of constraints, 3x; + 2x, < 18, x1 < 4, xp < 6,x; > 0, and xy > 0, are as

follows :
Corner points are O(0, 0), D(0, 6), F(2, 6), E(4, 3) and C(4, 0).
B =(0,9)
8

D =(0,R# (2! 6)

4

G=(0,0) JC=(4,0)
0 g :41{ R 8
A;\(G, 0)

The values of the objective function at these points are given in the following table
Points : Value of Z

0(0,0):3(0) +5(0)=0

D(0, 6) : 3(0) + 5(6) = 30

F(2, 6) : 3(2) + 5(6) = 36

E(4, 3) : 3(4) + 5(3) = 27

C(4,0):3(4)+5(0)=12

We see that the maximum value of the objective function Z is 36 which is at F(2, 6)

(b) v42

Explanation:

D C

=1

A

=
o

Given that,
a=31+17+ 4k
b=17 — 15 + 1k
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10.

11.

12.

Area of Parallelogram ABCD = |a x B|

oo | 7k
axb=|3 1 4
1 -1 1
=i (Ix1—(-1)x4)—jBx1—-1x4)+k(3Bx —1—1x1)
=53+ —4k

6 x bl =25+ 1+ 16= 42

(c) sin(log x)+C
Explanation:
Putlogx =t, we get ;

[ de = [costdt =sint =sin(logz) + C

(@QA+B

Explanation:

AB=B = (AB)A =BA

= A(BA)=BA = A(A) = A,
=A%=A

AB =B = B(AB) = BB

= (BA)B =B?

= AB = B?

= B =B’

S AZ+B2=A+B

(a) Z has no maximum value
Explanation:

Objective function iS Z =-X+ 2y ..itereiiiiineinennnn.. (D).

The given constraints are : x >3, X+ y>5,x+2y>6,y > 0.

Corner points Z=-x+2y
D(6,0) -6
A(4,1) -2
B(3,2) 1

Here, the open half plane has points in common with the feasible region.
Therefore, Z has no maximum value.

P
(©+ E
Explanation:
Since, unit vector perpendicular to both @ and B =4 \Z_i;
i gk
Laxb=|-1 1 1
1 -1 1

—i[1+1] - j[~1—1] + gk[1 — 1]
=27 425+ 0k=2(i + §)
and |G x b| = A+ 4 =22
.". Required unit vector
2(i+)) it

==+ 2//2 :i\/Q
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13.

14.

15.

16.

17.

18.

19.

1

@3

Explanation:
1

2

1-P(AUB)
@ 5w
Explanation:
**P(A) >0 and P(B) #1
P(A'NB) 1-P(AUB)

P(A//B’) = P(B') = P(B’)

@xy=C
Explanation:

xy=C

@ 3

Explanation:
b

L

Scalar projection of aonb=

=

_ (i-2j+k)-(4i- 454 TR)

|4i—4j+7k|
_ (4+8+7) 19

@ (-0 °

which is the required scalar projection of @ and 5

(c)-1

Explanation:

4 -1
@_ dx(tan z) T2 _ 4
dz i(cotflav)
dx

33

(© 2

Explanation:

On comparing the given equations with:
O .= .

— 2 ~ P 2 ~ ? > ~ 2 ¥
a1=1+2j+ kb =1—j+k, andas =27 — j— k,bo =21 + j — 2k

g p | Gal)| | (aiak.i-si-a
R = 33
b1><b2

32

_‘ﬂ‘ ‘;9‘_1
3v2 32 V2 2

(a) Both A and R are true and R is the correct explanation of A.
Explanation:

Circumference of circle with radius r is given by C = 27rr
Differentiating w.r.t. 't', we get

C _ o dr

dt 2:Cdt

Given, <= j 10 cm/s
. - ar

210 =272

ar _ 5
= <= ~cm/s
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20.

22.

23.

Now, Area of circle, A = 12

.44 dr

odt —27rrdt

Substituting r = 3 cm and % = %cm/ s, we get
dA _ 5

o = 2T X3 X

" % =30 cm’ /s

(a) Both A and R are true and R is the correct explanation of A.
Explanation:

By definition, a Relation in R us to be refelexive if X R X,V x € Z
So R is true.

a-a=0= 2dividesa-a=aRa

Hence, R is reflexive and A is true.

Section B

—1 3T 3T 3T -

tan™ " (tan 7) #Fras & (7,5)
tan~1 (tan 374”) =tan! [tan (71' - %)]
_ 1| T
= tan [ tan(4)]
—-_ T
T4
OR

Principal value branch of cot™! x is (0, ) and its graph is shown below:

y = cot 'z

Given: f(x) = x + &
i) =1 Z—z
() = 22
For maxima and minima, we must have
f(x)=0
=1-2 =9
22
=x%-a2=0
=z ==a
Now,
f"(a) = % >0asa>0
*.” X = a is point of minima
f'(-a) = _72<0asa>0
*." X = -a is point of maxima
Hence,
Local max value = f(-a) = -2a
Local min value = f(a) = 2a.
Given, P(x) = 0.005x> + 0.02x? + 30x
On differentiating both sides w.r.t. X, we get
P'(z) =3 x 0.005z2 + 2 x 0.02z + 30
On putting x = 3 we get
P'(3)=3x0.005x 9+ 2 x 0.02 x 3+ 30
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24.

25.

26.

=0.135+ 0.12 + 30
=30.255
Therefore, the marginal increase in pollution content when 3 diesel vehicles are added is 30.255.
Pollution content in the city increases with the increase in number of diesel vehicles.
OR
Here we have
_ 4
f) = z+2 4+ z
. fv —
) (z+2)?
o — 8
) (z+2)3
For maximum and minimum value,
f(x)=0
—4
(z+2)?

+1=0

= (x+2y°=4

= x> +4x=0
=x(x+4)=0

x=0,-4

Now, f'(0)=1>0

-.x = 0 is point of minima
f'(-4)=-1<0

*." local max value = f(- 4) = -6
local min value = £ (0) = 2.

Letl = fo ildw .Then we have
1 1
I=[y1- Trrde

=I=[z—log(z+1)]}

=I=1-1log2— (0—1logl)

= I =loge — log2

= I=log s

Given: f(x) = sin x

Theorem:- Let f be a differentiable real function defined on an open interval (a,b).
i. If >(x) > 0 for all x € (a, b), then f(x) is increasing on (a, b)
ii. If £°(x) < 0 for all ,x € (a,b) then f(x) is decreasing on (a, b)

For the value of x obtained in(ii) f(x)is increasing and for remaining points in its domain it is decreasing.

Now, we have,

f(x) = sin x

= f(z)= %(Sin x)

Now, as given

x€(-53)

That is 4 quadrant, where

=cosx >0

=f’(x)>0

hence, it is the condition for f(x) to be increasing

Thus the function f(x) is increasing on the interval (— 3 %)
Section C

Letl= [z.cos 'z

Now, integrating by parts, we get,

I= cos’lmfmdm —f { (dicos’lm) f:vdm} dx

2
= cos~ ac~—— Zdz
f /1— Z2 2
_mzcos T fl 3521
V1—z?
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27.

28.

:xzcoslz%f{ 1$2+( -1 )}d

_ 2%cos”! 1 1
—%—Efvl—ﬁdw—ﬂ(

— chOS 11‘

111 — —cos Le ..30)

Now, Ilf \/1—:1: d:v
I =z41— 22— dz\/ —z? [da
I1::L‘\/1—:L‘2—

=zy/1-22— [
_ 5 1 :cz 1
=z\/1—2z \/7

—2z
/ gm“"d””

“ovima - VI [

L =xv1 — 22— {11 + cos’lcc}
=2 =zy/1—22—cos 'z
=1 = —\/1 —x? — %cos’lw

Now, substituting in (i), we get,

2 -1
zocos T 1 2 1 -1
I_—2 —2<2\/1—m 2cos ;r)

22_1 P
= (m4 )cos’lm—%\/l—ﬁ—i—c

Let A, E; and E; denote the events that the vehicle meets the accident, is a scooter and is a motorcycle, respectively.

Therefore,we have,
2000

P(E;) = 2500 = 0.4
P(Ep) = 2333 = 0.6
Now,we have,
P(Eil) =0.01
P(E%) =0.02

Using Bayes' theorem, we have,

Required probability is given by,P (Ey/A) =

_ 0.6x0.02
T 0.6x0.0240.4x0.01
0012 _ 0012 _ 3

= 0.01210004 0016 4

To find: [ (aggfljﬁ)

)

|

— Lleos?
5CoS T

P(Ey)P(A/Es)

P(Ey)P(A/Er)+P(E2) P(A/ E)

Formula to be Used in this: | d””wz = 2—11110 ‘“+x| +C

a2—

Lety= x3 ..(i)

Differentiating both sides, we get

dy = 3x% dx

Substituting in given equations,
Pl

=/

=

ab—y2
I

><—><10g

W=

dy

=

W =

3
2l

L1ogl222 4 0

=>63

From (1),

= —lo

a® +z
ad—a3

+C

Therefore, we have ..

z2dz 1
f (ab—25) = QIOg

a3+z3
ad—z3

+C
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29.

4243
(z2+2) (z2+3) (x2+4)

Letl= [

Letx2 = y
.. 47443 _ 4y%+3
C(@212)(2243) (22 +4)  (y+2)(y+3)(y+4)
Now by using partial fraction.

4y%+3 4y%+3

(y+2)(y+3)(w+4)  (y+2)(y+3)(y+4)
= 4y? +3=A(y +3)(y +4) + B(y +2) (y +4) + C(y +2) (y + 3)
Fory=-2,A= %
Fory=-3,B=-39
Fory=-4,C= %

- 19 dz dz 67 dz

Thus, T= 2 Y g242 2243 * 2 z2+4

=19 pon (X)) - 3 yan (X ST ian—1(X
:>I—2ﬁtan (ﬂ) \/gtan (ﬂ)+4tan (2)+c
It is given that (x - y)(dx + dy) = dx - dy
= (x-y+ Ddy =(1-x+y)dx

dy  l-z+y .

E - Tyl (1)
Letx—-y=t

d — dt
= E(‘(’cd_ y) ~ dz

v _ dt
=1- dz ~ dz J
Now, let us substitute the value of x-y and d—: in equation (i); we get,
_od 1t

dez ~ 1+t

d_q_ (1=t
w1 <1+t>

dae _ (+t)—-(1-t)
A
= a1t

= () dt = 2de
= (14 1)dt =2dz ....(i0)

On integrating both side, we get,

t+loglt| =2x + C

= (x-y)+tlogx-y|=2x+C

= loglx-y|=x+y+C.... (i)
Now,y=-latx=0

Then, equation (iii), we get,
log1=0-1+C

=C=1

Substituting C = 1 in equation (iii), we get,
loglx -y[=x+y+1

Therefore, a particular solution of the given differential equation is log|x - y| =x +y + 1.

OR
We have, (x+1) % =2e7Y-1,y(0)=0

= (x+1)dy=(2e7Y-1)dx

1 d 1
— dx =
= z+1 2e Y-1

Integrating both sides,
= [Ldr=[——dy

dy [On separating the variables]

z+1 2e—v—1
1 ey
= f w+1d$ - f 2feydy

= [ lerldx: -/ e;i2dy

= log|x + 1] =-log|e¥ - 2| +log C
= log |x + 1] + log |&Y - 2| + log C
= log |(x + 1) (e¥-2)|=1log C
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= |x+1)(E-2)|=C..(>0)
It is given that y (0) = 0 i.e. y = 0. Putting x = 0 and y = 0 in (i), we get
(0+1)(1-2)=C=C=1
Putting C = 1 in (i), we get
(x+ 1) (¥-2)=1
=Ex+1)E-2)=+1
1

=6V —-2=——
z+1

1
éey:(2—z—+1)

=y =log (2 — %H) , which is required solution.

30. Maximise Z = 11x + 7y, subject to the constraints ¢ < 3,y < 2,z >0,y >0 .

The shaded region as shown in the figure as OABC is bounded and the coordinates of corner points are (0, 0), (3, 0), (3, 2), and (0,
2), respectively.

Corner Points Corresponding value of Z
0,0 0

(3,0) 33

(3,2 47 (Maximum)

0,2 14

Hence, Z is maximise at (3, 2) and its maximum value is 47.

OR
First, we will convert the given inequations-into equations, we obtain the following equations:
4x+y=20,2x+3y=30x=0andy =0
Region represented by 4x + y > 20:
The line 4x + y = 20 meets the coordinate axes at A(5,0) and B(0,20) respectively. By joining these points we obtain the line 4x +
y =20
Clearly (0,0) does not satisfies the inequation 4x +y > 20 .
So, the region in xy plane which does not contain the origin represents the solution set of the inequation 4x + y > 20
Region represented by 2x + 3y > 30 :
The line 2x + 3y=30 meets the coordinate axes at C(15,0) and D(0,10) respectively. By joining these points we obtain the line 2x
+3y=30.
Clearly (0,0) does not satisfies the inequation 2x + 3y > 30 . So, the origin does not contain represents the solution set of the
inequation 2x + 3y > 30.
Region represented by x > 0 and y > 0 : graph will be in first quadrant
since every point in the first quadrant satisfies these inequations. So, the first quadrant is the region represented by the in
equations x > 0, and y > 0 The feasible region determined by the system of constraints, 4x +y > 20,2x + 3y > 30,x > 0, and y
> 0, are as follows.
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=(5, (C = (15, 0)
10 0 20

The corner points of the feasible region are B(0,20), C(15,0), E(3,8) and C(15,0)

The values of Z at these corner points are as follows.

The value of objective function at the corner point : Z = 18z + 10y

B(0,20): 18 x 0+ 10 x 20 =200

EB3,8):18 x 3+ 10 x 8=134

C(15,0): 18 x 154+ 10 x 0 =270

Therefore, the minimum value of Z is 134 at the point E(3,8) . Hence, x =3 and y = 8 is the optimal solution of the given LPP.
Thus, the optimal value of objective function Z is 134.

) . dy 1. —\
- According to the question,we have to prove that —= = — - ife,/1+y+y/l1+z=0

where x#y.

we shall first write y in terms of x explicitly i.e y=f(x)
Clearly, /1 +y= —yv/1+ z

Squaring both sides,we get,

(1+y)=y* (1+x)

=x% + xzy = yz(l + X)
éxz - y2 = yzx - X2y

=X -y)x+y)=-xy(x-y)
=E-y)x+y)txyx-y)=0
=x-y)x+y+xy)=0

. Either,x-y=0orx+y+xy=0
Now,x-y=0=x=y

But, it is given that x # y

So, it is a contradiction

Therefore, x - y = 0 is rejected.

Now, considery + xy + x =0

2 Y1+X)=-X =y = e, 1)

Therefore,on differentiating both sides w.r.t x, we get,
(1+2)x - (—2)—(~2) x == (1+2)

d . . N
X— [By using quotient rule of derivative]
de (1+z)?
N dy _ (14z)(—1)+z(1)
dx (1+a:)2
- dy _ —l-z+a
de (1+z)?
|
" dw (14z)?

Section D
. The given equations are :
y2 =16ax ...(1)
y =4mx ....(2)
Equation (1) represent a parabola having centre at the origin and vertex along positive x—axis.
Equation (2) represents a straight line passing through the origin and making an angle of 45 with x—axis.
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POINTS OF INTERSECTION :
Put y = 4mx in (1), we get
16m%x? - 16ax = 0
= 16x [m’x —a] =0
=x=0;x=-"%
m’

Whenx=0;y=0

_ _a _ 4a
When x = 5 theny = =

¥

( afm2 Aaim )

v
Required area =Area under parabola - Area under line

a/m? a/m?
=4,/a [ Jrde —4m [/ zda

a

24\/5X§ng|m2 _4Tm[x2:|dn2
a 2

— 84 _ 20

3 m3 m3
_8a 22 _ 20
_3m3 m3_3m3

2

Now,arzea—g

2a” _ a°
So, 3,3 1
=m’=8
= m=2

33. Given that A = {1, 2, 3, 4},

a.Let Ry = {(1,1), (1,2), (2,3), (2,2), (1,3), (3,3)}
R; is reflexive, since, (1,1) (2,2) (3,3) lie is Rg
Now, (1,2) € R; (2,3) e Ry = (1,3) € Ry
Hence, Ry is also transitive but (1,2), € R; = (2,1) € Ry

So, it is not symmetric.

b. Let Ry = {(1,2),(2,1)}. Here,1,2,3 € {1,2,3} but (1,1),(2,2),(3,3) are not in R.

Therefore, R is not reflexive.Now, (1,2) € Ry, (2,1) € Ry
So, it is symmetric.
Now (1,2) € R(2,1) € R, but (1,1) £ R,
therefore, R is not transitive.

.Let R3 = {(1,2), (2,1),(1,1)(2,2),(3,3),(1,3),(3,1),(2,3)}
Clearly, Rj is reflexive, symmetric and transitive.

@]

OR
We have, A={z € Z:0 <z <12} beasetand
R ={(a, b) : a=b} be arelation on A
Now,
Reflexivity: Leta € A
= a=a
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34.

35.

= (a,a) €R

= R is reflexive

Symmetric: Let a, b, € A and (a, b) € R
=a=b

=b=a

= (b,a)eR

= R is symmetric

Transitive: Leta,b& c € A
and let (a,b) € Rand (b,c) € R
=a=bandb=c

=a=c

= (a,c)€R

= R is transitive

Since R is being reflexive, symmetric and transitive, so R is an equivalence relation.

Also we need to find the set of all elements related to 1.

Since the relation is given by, R = {(a, b): a = b}, and 1 is an element of A:
R={(1,1):1=1}

Thus, the set of all elements related to 1 is {1}.

For the given system of equations, we have
1 1 1

1 0 0

=D=|q b—a cC—a [ApplyingC2—>C2-C1andC3—>C3—C1]

a> ¥ —a® & —a?

1 0 0

=D=(b-a)(c-a)|a 1 1

a> b+a c+ta
1 1

b+a c+a

= D=(b-a)(c-a)(c+ta-b-a)=(b-c)(c-a)(a-b)

1 1 1

Di=|k b

B b

1

=D=(b-a)(c-a)

=(b-0)(c-k)(k-b)

Q.0

L(k-c)(c-a)(a-k)

Cl,2 k2 2

1
k| =(a-b)(b-k) (k-a)
a2 v K2
CUX = %,yZ% andZZ%
_ (b=o)(c=k)(k=b)  (k=c)(
= X= o—a) )Y T (—9(c—a
(c—k)(k—b) _ (k—¢)(a—F
a )

(e -

S0 =

=5}
=2
&
)
W
I
s}

Hence, x =

—b (b—F)(
)(a—b)’ (b—c)(a—b) - (b—c)(c—a)
is the solution of given system of equations.

Let

@ =i+ mj+nk
— N n N
b =li +moj+ nok
? ~

:lgg +m33+n3k

&

= (1 + I+ I3)i + (my + my + mg)j + (n1 + ny + ng)k
- — — - —
Also, let a, 8 and -y are the angles between a and d , b and d , ¢ and d .

C.cosa = ll(l1 + 1 + l3) + ml(ml + mo + m3) + nl(nl + ng + n3)
= l% + Lily + I3 + m% + mime +mims + TL? + ning + ning
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= (B +mi+nd) + (bl + Lils + muimg + mymg + nyny + ning)

=1+0=1

[l% + m% + n% =1 andly Lo, 1l; Ll3,m; L my,my 1 ms,ny Lng,ng Lng]

Similarly, cos 8 = la(l1 + Iz + l3) + ma(mq + mg + m3) + na(ny + na + n3)

=1+0=1andcosy=1+0=0

= cosa = cos 3 = cos~y

=a=p=7

So, the line whose direction cosines are proportional to 1; + 1, + 15, m; + my + m3, n; + ny + n3 make equal to angles with the

three mutually perpendicular lines whose direction cosines are 1;, my, ny, 15, my, n, and 13, m3, n3 respectively.

OR
a1 =i+ 2] + 3k
b1 =i 3] + 2k
Gy =47 + 5] + 6k
by =2i+3j+k
az—a1_3l+3j+3k
i j k
b1 X b2: 1 -3 2
2 3 1
= —9i+3j+9k
by % by| = /(=92 + 3% + 92
=4/32/32 +1+32=3,10
Required shortest distance
_ (a2 \Zix;j by) _’ 9x33+jlx_93+9x3 _ ’3\;/;1_9‘ _ -ﬁumts
Section E

36. i. Let E denote the event that the student has failed in Economics and M denote the event that the student has failed in

Mathematics.
50 1
.'.P(E)Zl—oo—— P(M)—m—— dP(EﬁM)—lOO—Z

The probability that the selected student has failed in Economics if it is known that he has failed in Mathematics.
Required probability = P (%)

_BEOM) 3 1 205
P(M) T 1 4 7T
20
ii. Let E denote the event that student has failed in Economics and M denote the event that student has failed in Mathematics.
. _ 50 _ 1 - _ 7 25 _ 1
S PE)=15=7 PM= 100 5 and P(EN M) = 100 I

The probability that the selected student has failed in Mathematics if it is known that he has failed in Economics.
Required probability = P(M/E)

iii. Let E denote the event that the student has failed in Economics and M denote the event that the student has failed in

Mathernatics
1
-.P(E)= 100 , P(M) = 100 55 ad PEN M) = 100 =7

The probability that the selected student has passed in Mathematics if it is known that he has failed in Economics
Required probability = P(M'/E)

P(M'nE
= P(u/E) = 20
_ P(B)-P(ENM)
- P(E)

=
Iy

1

= P(M'/E)=1
OR

Let E denote the event that the student has failed in Economics and M denote the event that the student has failed in
Mathematics.
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37.

38.

ii.

il

. 50 1 _ 35 7 _ 25 1

The probability that the selected student has passed in Economics if it is known that he has failed in Mathematics

Required probability = P(E'/M)

;»P(E'/M):%

_ P(M)-P(ENM)

From triangle law of vector addition,
—_— = = = — —
AC + BD =AB+ BC + BC +CD

<- C

v N
A > B
— = —
=AB+2BC + CD

— = = = —
= AB + 2BC — AB=2BC |- AB=~CD|

—r
In AABC, AC =24 +2b ...(i)

24
_> o
WA A 25
A > B
25

- <=
and in AABD, 2b = 2a + BD ...(ii) [By triangle law of addition]

— L x> L
Adding (i) and (ii), we have AC + 2b = 4a + BD + 2b
— —

= AC — BD =4a

OR

Since T is the mid point of YZ
— —

So, YT =TZ

— = — = — —

Now, XY + XZ = (XT +TY )+ (XT + TZ) [By triangle law]
T S o —

=2XT +TY +TZ =2XT ["TY =-YT ]

. We have, I(x) = &20 + 1%

z (600—z)?
—2000 250
=I'(x)=—— + —— and
0= (600—z)°
6000 750
= I'(x)= 20 4 ™0
9 at + (600—z)*
For maxima/minima, I'(x) - 0
2000 _ _ 250 3= 3
e —(600—z)3 = 8(600 - x)° =x

Taking cube root on both sides, we get
2(600 - x) = x = 1200 = 3x = x = 400

Thus, I(x) is minimum when you are at 400 feet from the strong intensity lamp post.
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ii. At a distance of 200 feet from the weaker lamp post.
Since I(x) is minimum when x = 400 feet, therefore the darkest spot between the two light is at a distance of 400 feet from a

stronger lamp post, i.e., at a distance of 600 - 400 = 200 feet from the weaker lamp post.

... 1000 125
iii. =& +———
22 (600—x)2
Since, the distance is x feet from the stronger light, therefore the distance from the weaker light will be 600 - x.
So, the combined light intensity from both lamp posts is given by &20 ﬁ.
r -z
OR
We know that 1(x) = 1000, _ 125
2 (600—x)2
When x =400
1000 125
Ix) =
()= T50000 (600—400)*
=1 125 _ L, 1 _ 3 i
= T60 T 20000 — 60 T 320 ~ 320 UM
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