BSEH Practice Paper (March 2024)
(2023-24)

Marking Scheme
MATHEMATICS

SET-D

CODE: 835

= Important Instructions: ® All answers provided in the Marking scheme are SUGGESTIVE

e Examiners are requested to accept all possible alternative correct answer(s).

SECTION - A (1Mark x 20Q)

Q. No. EXPECTED ANSWERS Marks
Question 1. | Let R be the relation in the set R given by R = {(a, b) : a <b?}. Choose
the correct answer.
Solution: (D)(9,2) eR 1
Question 2 | ., -1 (cos 13?“) is equal to
Solution: (D) g 1
Question 3 If A = [ (.IOS a — sm(x] then A'A is:
Sin & CoS
(A) | 1
Question 4. | If Ais an invertible matrix of order 2, then det (A?) is equal to
Solution: 1 1
(B) det(A)
Question 5. | If the vertices of a triangle are (3, 8), (-4, 2) and (5, 1), then by using
determinants its area is
Solution: (B) % 1
Question 6. | ¢ y = x?logx , then % is equal to :
Solution: | (A) 3 + 2logx !
Question 7. | T antiderivative of X2+\/3§X+4 equals:
Solution: 1

2 5 3 1
(B) EX2+2X2+8X2+C
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Question 8.

[e*(tan™! equals:
Solution: (A) eX tan_l x+C
Question 9. | The value of e /2 sm x dx is
Solution: (C) 0
Question10. The order of the differential equatlon — + 24 E + —=01is:
Solution: (C) 3
Question1l. | The number of arbitrary constants in the particular solution of a
differential equation of third order are:
Solution: | Since order of differential equation is 3 therefore number of arbitrary
constants in the particular solution is 3.
Question12. sin3x ifx = 0
The function f(x) = { x Is continuous at x = 0, then find
k ,ifx=20
the value of k.
Solution: lim £(x) = sm3x
X—-0 X—>0 X
A7 Sin3x
=3im =
=3(1)=3
Since f(x) is continuous at x = 0
" ;(ILT(I) f(x) = f(0)
k=3
Question13. | Find the direction cosines of y-axis.
Solution: <0,1,0>
Question14. | Compute P(ANB), if P(B) = 0.8, P(A|B) =0.4.
Solution: P(AnB)=?, P(AB)=0.4, P(B)=0.8
_ P(ANB)
P(A/B) = B

P(ANB) = P(A/B).P(B)
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P(ANB) = (0.4).(0.8) = 0.32

Question15. | Two vectors having same magnitude are collinear. (True / False)
Solution: False
Question16. | Let A and B are independent events. Then P(A and B) = P(A) + P(B)
(True / False)
Solution: False
Question17. | Let A and B be two events. If P(A|B) = P(A) , then A is of B.
Solution: Independent
Question8. | The projection vector of @ = i+ 3j+7k on b=7i-j + 8k is
lution: .. I > db —
Solution Projection of vector of aon b = ab_ 773456 _ &0
|b| V49+1+64 114
Question19. | Assertion (A): Let L be the collection of all lines in a plane and R: be
the relation on L as Ri = {(L1, L2): Li L L) is a symmetric relation.
Reason (R) : A relation R is said to be symmetric if
(a,b)eR => (b,a) ER.
Solution: (A)
Question20. | Assertion (A): Vector form of the equation of a line
x - 2 (y; D (3_'12) is 7 = (28 + 7+ 3k) + M3 + 27+ k)
Reason (R): Cartesian equation of a line passing through the point (2,
1,3) and parallel to the line & - D0 ~ 2 (Z__:) is2x—4=y-1=3-z
Solution: (B)
SECTION - B (2Marks x 5Q)
Question21. | Check the injectivity and surjectivity of the function
f: R—{0} — R—{0} given by f(x) = -
Solution:

Here given function is f(x) = i

Leta, b e R—{0} and f(a) = f(b)

1 1
= -=-
a b

Downloaded from cclchapter.com




= a=bh
- fisone - one.
Letbe R—-{0},thenb#0

L1
And f()=7=b
b

Thus, f is both one - one and onto

OR
Question21.

Find the value of tan™?! [ZCOS (2 sin~? %)]

Solution:

tan'l[Zcos (2.%)] = tan'l[Zcos g]
= tan'l[z.%]
= tan11

g1
4

Question22.

Construct a 3 x 2 matrix whose elements are given by aj; = % (i+2))>.

Solution:

Since it is 3 X 2 Matrix
It has 3 rows and 2 columns

Let the matrix be A

Where A =|az1 Qazp

dz1 adszp

a11 a12]

Now it is given that ajj = % (i+2j)?

Hence the required matrix is

a1 = (1+22=9/2 aip = (1+2(2))° = 25/2

1/2
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az; =5 (2+2(1)?=8 az; =5 (2+2(2))* =18

a3 =5 (3+2(1))?=252  az =5 (3+2(2)2=49/2

9/2 25/2 1A
= A=]| 8 18 ] 2
25/2 49/2
Question23. | Find the value of k so that the function is continuous is at x = 3.
x%2—9
f(x) = {_X_s ) X=3
k X #3
Solution: x2—9 + 3
Given function is f(x) = { x—3 ' =
k X =
Now
] ) x%2—9
lim 3 f(X) => lim x 3 —
lim s S22 i o(x +3) = 6 L
Since function is continuous, therefore
lim x5 3 f(X) = f(3)
k=6 1
Question24. | Verify that the function y =e 3% is a solution of the differential equation
d’y  dy _
ot oy=0
Solution:
The given function is y = e™3%
ﬂ — _2,—3X l
e 3e 2
A%y _ o - 1
Q 9e 3x 2

= 9e73* +(—3e7¥) — 6e 3
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=0e 33X _9e™3X =

OR

Question24. | Find the general solution of the differential equation % + 1: Zj =0
Solution:
. . . dy 1-y? _
The given equation is o Pacie 0
dy _  /1-y? 1
= R 2
= dy _  dx
JI-yZ  V1-x2
Integrating both sides , we have
sin"ly=-sin"1x+C
sin"ly+sin"lx =C 1
which is the required solution.
Question25. | Two balls are drawn at random with replacement from a box containing
10 black and 8 red balls. Find the probability that first ball is black and
second is red.
Solution: | Total number of balls = 10 black balls + 8 red balls = 18 balls
Probability of getting a black ball in the first draw = g = g
As the ball is replaced after the first throw,
.. Probability of getting a red ball in the second draw = 18—8 = g 1
Since the two balls are drawn with replacement, the two draws are
independent.
P(both balls are red) = P(first ball is red) x P(second ball is red)
Now, the probability of getting both balls red = g X % = % L
SECTION - C (3Marks x 8Q)
Question26. | Show that the relation R defined in the set A of all polygons as R =

{(P1, P2): Pi, and P> have same number of sides}, is an equivalence
relation.
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Solution:

Set A is the set of all the polygons .
R ={(P1, P2): P1, and P> have same number of sides }

Now R is reflexive since (P, P) € R as P and P has the same number of
sides.

Let (P:, P.) R = P, and P, have same number of sides
= P> and P: have same number of sides

= (P2, P1) ER

Therefore R is symmetric

Now let ( P, P.) e Rand ( P2, P3s) ER

= P1and P2 have same number of sides

and P2 and Pz have same number of sides

= P; and P3 have same number of sides
= (P, P3) ER

Therefore R is transitive.

Hence R is an equivalence relation.

N | =

N| =

1 [(1- 1, N
OR Solve for x: tan 1(—X) =-tan"'x, x>0
Question26. 1+x 2
ion: 1 (1- 1 _
Solution: | \v/e have tan~! (—X) =—tan"'x (1)
1+x 2

A
We know tan~1 ( ) =tan " 'A—tan"'B

1+AB
Therefore, From equation (1)
= tan 11 —tan"1x = %tan_1 X
= 2tan 11— 2tan"!x = tan"1x
TC
= Z(Z) = 3tan " !x
TT
= o= 3tan~1x

— TT
= tan 1x=g

N | =
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= x=tang => x=

@l

Question27. | . i 4 4 1
Find Xand Y, if 2X+Y=[* ¥ Tlandx-2v=[7" %
Solution: | Given equations are
_[4 4 7
2X +Y = 7 3 4 (1)
1
x-av=[7 % ] 2)
Multiplying equation (1) by 2 and then adding to equation (2), we have
4 4 7 1
22X +Y) + (X =2Y) = 2[ ] [1 _1 2] !
_[5 10 15
5X‘[15 5 10]
_[ 15
5115 5 10
_Mn 2 3
X_[S 1.
Using the value of matrix X in (1) equation , we have
4 4 7 1
2[3 ] RS [7 3 4] 2
2 4 6 4 4 7
5 2 4*Y=1;
4 4 7 1 2 3
= Y= Al 13
3 2 4
= =
v=ly 3 ;
Question28. | £y % of the function xy = e&*¥) .
Solution:

Given: xy = e*¥)
Taking log on both sides, we have

= logx+logy=(x-y)loge
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= logx+logy=x-y [ loge=1]

Diff. w.r.t. ‘x’
1
1,1y _, _dy
X t y dx B dx
1 dy _ 1
= (y + 1) ol 1
(ﬂ dy _ x-1
y 7 dx X 1
dy _ y(x-1)
dx x(1+y)
Question29. | Find the intervals in which the function f is given by
f(x)=4x3 - 6x2 - 72x +30 is strictly increasing or strictly decreasing.
Solution: | Given function: f(x) = 4x3 — 6x? — 72x +30

Diff. w.r.t. ‘X’

f'(x) = 12x%> - 12x — 72 = 12(x> — x — 6)

f(xX) = 12(x — 3)(x + 2) )
Now for increasing or decreasing, f'(x) =0

12(x - 3)(x + 2) =0

Xx—-3=0 or Xx+2=0

X=3 or X=-2

Therefore, we have sub-intervals are (—»,-2), (-2, 3) and (3, )

For interval (—,-2), picking x = -3, from equation (1),
' (X) = (+ve)(—ve)(-ve) = (+ve) > 0

Therefore, f is strictly increasing in (—o0,—2)

For interval (-2, 3), picking x = 0, from equation (1),

f'(x) = (+ve)(—ve) (+ve) = (-ve) <0

N =

N =
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Therefore, f is strictly decreasing in (-2, 3).

For interval (3, =), picking x = 4 , from equation (1),

1
' (X) = (+ve)(+ve)(+ve) = (+ve) >0 2
Therefore, is strictly increasing in (3, «).
So, fis strictly increasing in (—o, —2) and (3, ).
f is strictly decreasing in (-2, 3). 1
2
Question 30 | Integrate: [xtan™!x dx
Solution:
| = [xtan"1x dx
. du 1
Using [U.V dx=UfVdx-[(L.[Vdx) dx >
o » d(tan~1x) 1
[xtan™!x dx = tan xfxdx—f(T.fX.dX) dx 2
b x2 1 x?
= tan 1X(?)—f1+xz : (?) dx
x%tan~1x x?
i 2 U Ef 1+ x2
x?tan"1x 1+x% -1
o X man X 2
2 f 1+ x2
x%tan~1x 1+ x?
v _Ef(1+x2_1+x2) dx
x?tan"lx 1
o X man X 2
2 2 f(l 1+x 2) dx
2_ -1 1
o X180 X “(x—tan"1x)+C
2 2
OR T cos®x
Questiongol Evaluate: 02 sin5x N cos5x dX
Solution: i 5
| = o dx (1)

0 sin®x + cos®x
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Using property of definite integral [ f(x)dx = f(a — x)dx

n cos®(Z-x)
= (2 2
| fO sin5(§—x) + cos5(§—x) dx
L sin®x
| = | 2 dx ...(2)

0 cosSx +sin®x
Adding (1) and (2)

cos®x + sin®

Tt
= X
= 2
2l fO sinSx + cos®x dx
n
- 2
2= [2 1dx
L
— 2
21 = [x]§
0
21 =—
2
s
1=Z
4

Question31.

Find the area of a parallelogram whose adjacent sides are determined by
the vectors @ =1 —j+3k and b =2i — 7j + k.

Solution:

~

d=i—j+3k and b=2i—T7j+k

Area of a parallelogram = | d x b |

. A A
laxb|=|1 -1 3
2 -7 1

i(—1 + 21) — j(1—6) + k(=7 +2)|

= [20f + 5] — 5k|

=202 + (5)% + (-5)?

= /450 = 15v2 sq. unit

N =

N| =

N| =
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SECTION — C (5Marks x 4Q)

Question32. | Solve the system of linear equations, using matrix method.
X—-y+2z=7
3X+4y-5z=-5
2X—-y+32=12
Solution: 1 -1 2
A=13 4 —5]
2 -1 3

IA|=1(12 —5)+1(9+10) +2( =3 —8) = 1(7) + 1(19) + 2(—11)
=7+19-22

=4=0;

Inverse of matrix A, exists.

To find the inverse of matrix:

Cofactors of matrix:

An=17, A = —-19, Aiz=-11
Ax =1l Ax=-1, Ax=-1
Az =-3, Azxp=11, Az =7
7 —-19 -—-117 7 1 -3
= adjA=]1 -1 —1] = [—19 -1 11]
-3 11 7 -11 -1 7
So. Al = adj.A
’ |A]

7 1
At==]-19 -1

-3
11
-11

-1 7

Now, matrix of equations can be written as: AX=B
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TR

And, X=A1lB

X 1

M[ _1 11” ]

y/ 12

X ) 49 — 5 - 36

[Y] :Z[ 133+ 5+ 132
—77+5+ 84 |

= <[l = bl [

Therefore, x =2,y =1and z =3.

Question33.

Find the area of the region bounded by the ellipse ;—Z + 3;—2 =1

Solution:

2 2
Here = + L = (1)
36 4

It is a horizontal ellipse having center at origin and is symmetrical

about both axes (if we change y to -y or x to -x, equation remain same).

2

Standard equation of an ellipse is = 4 5=l
By comparing, a=6 and b=2
From equation (1)

:>y2=34—6(36—x2) :>y2=§(36—x2)

:>y=i§ V36~ x2 2)

Points of Intersections of ellipse (1) with x-axis (y = 0)

Puty = 0 in equation (1), we have

N =
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x?/36 =1

= x?°=36

= X=16

Therefore, Intersections of ellipse(1) with x-axis are (6, 0) and (-6, 0).
Now again,

Points of Intersections of ellipse (1) with y-axis (x = 0)

Putting x = 0 in equation (1), y?/4 =1

= y? =4

= y=+2

Therefore, Intersections of ellipse (1) with y-axis are (0, 2) and (0, -2)

for arc of ellipse in first quadrant.

/—
10 ki‘// 10

Now, Area of region bounded by ellipse (1)

Total shaded area = 4 x Area OAB of ellipse in first quadrant

= 4| f06y. dx| [ atendB of arc AB of ellipse: x = 0 and at end A of
arc AB; x = 2]

=4| f6l V36 - x2.dx | = i|f6\/62— x2.dx |
03 31 Jo

—i|§
“3l2

2 2
V62 - x2+%sin"1§ 1§ [+ [VaZ2 - x2dx = %Vaz - x? +a?sin_1§]

N | =

N =
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3 [((6/2)v36 — 36 + 18 sin11)— (0 + 18 sin10)] = 3 [18()]

= 12(rm) = 127w sq. units

OR Find the area of the region bounded by the line y = 3x +2, the x-axis
Question33. | and the ordinates x = —1 and x = 1.
Solution: The liney = 3x +2 ...(1)

It is a straight line passing through the points (=1, —1 ) and (1, 5).
x = —1 and x + 1 are two straight lines parallel to y-axis.

Put x=—1 inequation(l) y=-1 Pointis (-1, —1)

Put x=1 inequation(l) y=5 Point is (1, 5)

Making a rough hand sketch for the given lines. We have ,

-

y
\

o\

Now, line (1) is meets x-axis at x = _?2 (i.e. where y =0)

Therefore required region is lying below the x — axis for x € (—1, _?2)

And lying above the x-axis for x € (_?2, 1).

Required area = Area of the egion ACBA + Area of the region ADEA
> = f__?j(—y ofline) .dx + f_?lz(y ofline) .dx

-2
—— 1
= ——f_313x+2.dx+ f—?z3X+2.dX

N| =
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-2

3x2
5 = —

-1

> -[f@ + 22 v 2] R
|

2(1)} £+ ()
> = -l -3-E -2+ [E+2- -3l
1 7 2

> =-[{-3- & - &

@ =§— s+l 2

= =%+§=1—33q units
Question34. | ki the shortest distance between the line X;3 = y:18 = 2_13 and X_+33

— y+7 — Z—6

2 4

solution: | Gjven lines are X;3 = y:18 - 2_13 and X_+33=y;7 :Zf

.. Corresponding vector equations of given lines are
7= 31+8/+3k+A(31—j+k) ..(1)

and 7=-31-7]+ 6k +u(-30+ 2]+ 4k) (2)

Nl

Comparing (1) and (2) with# =a; + A b, and #=a, + u
respectively, we get

~

a;=30+8/+3k, and b, =3i—j+k

a,=-31—7j+6k and b, =—30+ 2]+ 4k

Therefore @, —a,; = —6i — 15] + 3k

And by x b, =3t —j + k) x (=31 + 2] + 4k)

N =

N| =
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ik
3 -1 1
—3 2 4

= —61 — 15] + 3k

|b, X b, |=V36 + 225 + 9 =+/270

Hence, the shortest distance between the given lines is given by

1@ —aD.(by x by)| _ |(-6i-15]+3k).(-6i—-15]+3k )|

D [— —_—
| by X by | V270

|364225+9| _ 270

— T =" V270 = 3/30

N =

OR
Question34.

Find the vector equation of the line passing through the point (-1, 3,—2)

. . -5 -3 +1 2 -
and perpendicular to the two lines : == =% — = z — and — %=
y-1 _ z+4

2 5

Solution:

The vector equation of a line passing through a point with position

vector @ and parallel to bis#=d+\b .ltis given that, the line passes
through (-1, 3,-2).

So, a=-1i+3j-2k

-3 Z+1 X—2 -1 Z+ 4
Y- - and =Y - =

2 6 -3 2 5

. . -5
Given lines are = — =

It is also given that, line is perpendicular to both given lines. So we can
say that the required line is perpendicular to both parallel vectors of two
given lines.

We know that, 3 X b is perpendicular to both @ & b, so let b is cross
product of parallel vectors of both lines i.e. b= b_{ X E
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where b, =1+ 2] + 6k and b, = —3i + 2j + 5k

and Required Normal

—_ e~

b=

N DN~
Ul N X

-3
=1(10- 12) — j(5+ 18) + k(2 + 6)
b = —2{— 23] +8k

Now, by substituting the value of a & binthe formula?=d +A b , we
get

7= (-1 43— 2k )+ M(—21 — 23] + 8k)

Question35. | Solve the following problem graphically:
Minimise and Maximise Z = 30x + 60y
Subject to the constraints: 2x +y < 70
X +y <40
X+3y<90
x=>0,y=0
Solution: Z = 30x + 60y ...(1)
2x+y <70 ...(2)
X +y <40 ...(3)
X+3y<90 ..(4)
x>0,y=>0 ...(5)

First of all, let us graph the feasible region of the system of linear
inequalities (2) to (5).
Let Z=30x+60y ...(1)

Converting inequalities to equalities

2x+y =170
X [0 |35
Y [70 |0

Points are (0, 70), (35, 0)
Now Put (0, 0) in (2) inequation we have 0 < 70 which is true.
.. Req. region lies towards the origin.
X+y=40

N | =

Downloaded from cclchapter.com




X [0 |40

Y [40 |0

Points are (0, 40), (40, 0)
Now Put (0, 0) in (3) inequation we have, 0 < 40 which is true.
.. Req. region lies towards the origin.

X + 3y = 90
X [0 [30

Y [90 |0

Points are (0, 90), (30,0)

Now Put (0, 0) in (4) inequation we have, 0 < 90 which is true.

.. Req. region lies towards the origin.

Plot the graph for the set of points

70
60

50

(0, 30)

20

10

o

To find minimum and maximum value of Z.
The feasible region ABCD is shown in the figure. Note that the region

Is bounded. The coordinates of the corner points A, B, C and D are
(35, 0), (30, 10), (15, 25) and (0, 30) respectively.

Corner Point Corresponding Value of

Z=30x+60y

N | =

N | =
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A (35, 0) 1050«~Minimum
B (30, 10) 1500
C (15, 25) 1950«—Maximum
D (0, 30) 1800

From the table, we find that,
~.The maximum value of Z is 1950 at the point B (15, 25).
The minimum value of Z is 1050 at the point C (35, 0).

SECTION — E ( 4Marks x 3Q)

Question36.

An architect designs an auditorium for a school for its cultural

activities. The floor of the auditorium is rectangular in shape and has a

fixed perimeter P.

Based on the above information, answer the following questions.

(i) If x and y represents the length and breadth of the rectangular
region, then find the relation between the variable.

(i1) Find the area A of the rectangular region, as a function of x.

(iii) Find the value of y, for which the area of the floor is maximum.

Solution:

Given length of the rectangular auditorium = x
Also breadth of the rectangular auditorium =y
Given perimeter of the rectangle = P

.. relation between the variables 2Xx +2y =P

.. Area of the floor (A) = length x breadth
/\:)(Xy

P-2x
2

A= (=% => A== (Px-2x)

Area of the floor = A = xy
For the value of y for which area is maximum, expressing area in terms

of y, we have

A=y
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1
A== (Py-2y?) ..(1)
Diff. w.r.t. ‘y’

dA
== (P-4y) .2

.. . dA
For miaximum or minimum value of A, ol 0 we have

= P-4y=0

P
= y:Z

Diff. equation (2) again w.r.t. ‘y’, we have

d?A _ 1 -
— —5(0—4)——2
_P d?A _ _
Aty—z @——2——ve

. . P .
= . Area Aismaximum at y = " unit

Question37. | A Jinear differential equation is of the form % + Py = Q, where P, Q
are functions of x, then such equation is known as linear differential
equation. Its solution is given by y.(IF.) = [ Q(IF.) dx +c,

where 1.F.( Integrating Factor) = e/ Pdx
Now, suppose the given equation is cos?x % +y=tanx, (0<x< g)
Based on the above information, answer the following questions:
(i)What are the values of P and Q respectively ? (1)
(i) What is the value of I.F.? Q)
(iii) Find the Solution of given equation. (2)
Solution:

(i) Given differential equation is cos?x T +y = tanx
Dividing on both side by cos?x , we have

d 1 tan x
dy 1

dx cos?x cos?x

d
d—z +5ec2X y = tan X . sec?x
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Comparing this differential equation with % + Py = Q, we have

= P=sec’x and Q = tan x . secx

(ii) I.F.( Integrating Factor) = e/ Pdx
= of sec?xdx
= etanx

| F — etanx

(iii) Solution of given equation is
y.(IF.) = [ Q(IF.) dx +c

y (e™"¥) = [ tanx sec®x.e™"* +¢
Put tanx=t = sec’x.dx=dt

yenx = el t.dt

Integrating by part, we have

y etanx =tfetdt—f(%fetdt)dt
ye@nx —tet- [etdt+C
yetanx —tet—et+C

yetanx :(t—l)et+C

yel"* =(tanx-1)e®™"*+C

Question
38.

In a school, teacher asks a question to three students Ravi, Mohit and
Sonia. The probability of solving the question by Ravi, Mohit and Sonia
are 30%, 25% and 45%, respectively. The probability of making error
by Ravi, Mohit and Sonia are 1%, 1.2% and 2%, respectively.

Based on the above information, answer the following questions.

() Find the total probability of committing an error in solving the
question. (2)

(ii) If the solution of question is checked by teacher and has some error,
then find the probability that the question is not solved by Ravi. (2)
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Solution:

Let E1, E2 and Es be the events that Ravi, Mohit and Sonia solve the

question respectively.
30 45

Itis given that P(E1) = —, P(Ez) = 12750 and P(Es)= —

Let A be the event that students commit the error.

It is given that
1 2

P(A/E)) =—, P(A/E;) =— and P(A/E3)=—

100’ 100

(i) Required probability of committing an error in solving the question
= P(A)
Therefore,

P(A) = P(E1)P(A/ E1) +P( E2)P(A/ E2) +P( E3)P(A/ Es)

PA) = (o)) + (o) (o ) + () ()

30 30 90
P(A) = —— + —0_ 4
10000 10000 10000
30 4+ 30 + 90
P(A) = ———
10000
150
P(A) =
10000
_ 3
P(A) = 200

(i1) Probability that the question is not solved by Ravi when solution of

question has some error = P(E1/A)

P(E1)P(A/ E1
C1-PEJA) =1 - = ; (g)/ )
30 ., 1
) oo ) Go0)
T 3
200
30 200
P(EY/A) = 1 - X
10000 3
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