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General Instructions :
(i)  All questions are compulsory.

(ii)  The question paper consists of 29 questions divided into three sections A, B and C.

- Section — A comprises of 10 questions of one mark each, Section — B comprises of

12 questions of four marks each and Section — C comprises of 7 questions of six
marks each.

(iii) All questions in Section — A are to be answered in one word, one sentence or as per
the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been kprovided in 4
questions of four marks each and 2 questions of six marks each. You have to attempt
only one of the alternatives in all such questions.

(v)  Use of calculators is not permitted. You may ask for logarithmic tables, if required.

qug - 3
SECTION - A

T EET 1| 10 TH TAF U 1 SAFHE |
Question numbers 1 to 10 carry 1 mark each.

1. wof yEa e e & e d, 5T 4 U e |hen & st et a, b e R - {0)
éafaqa*b=a5—bmm% 1 A 2 % (x * 5) = 10 &, & x 1 TH T HIAT |

b
Let * be a binary operation, on the set of all non-zero real numbers, given by a * b = a?

for all a, b € R — {0}. Find the value of x, given that 2 * (x * 5) = 10.

2. 3R sin(sin‘l'é‘+cos‘1x)= 1 &, aF x 1 7 1T ST |

If sin (sin"1 % + cos~! x) = 1, then find the value of x.

s we {1 1]

w2 3 g 7]
5 x17Lo 1

4. T aegE v @ 1 % T e BT . [x 1] [_12 g]:o.

l: 170 2}%‘,'&?(x—y)$rmﬁlﬁaaﬁﬁ l

[7 O}fd
10 s pfn (x~y).

1
Solve the following matrix equation for x :, [x 1] [ 2 0 ] =0.

65/1/1 2
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5. ﬂ%‘zx 5|=|6 =z ‘%,a?xa;rtrﬁfaf@'m
8 x 7 3

2x 5
8 x

}’6 -2

7 3 ' , write the value of x.

If

6. (3\/}+;-/1—;)$ruﬁf-aqm@r%f@trl

Write the antiderivative of (3\/; + %)

3
dx
7. HF T SN : 512
0

3
Evaluate : f dx

9 + x2
0
8. W1+ 3]+ 7k % whew 21 - 3] + 6k W v w7 FiT |

Find the projection of the vector 1+ 3_’1\ + 7k on the vector 21 — 33\ + 6k.

9. ITMDAWITHETRUERF 2 + b N F IS aRW Y, & 2 791 b & s 7 oy
T T |

= ) = . )
If 2 and b are two unit vectors such that @ + b is also a unit vector, then find the

angle between Zand b.

10. 39 wHAeT 1 WKW T W) HC St Y (a, b, ¢) ¥ A ST ¥ a9 wHAA
T -G+]+k)=2Fwaims |
Write the vector equation of the plane, passing through the point (a, b, ¢) and parallel

totheplane?-(’i\+j\+ﬁ)=2.

65/1/1 3 [P.T.O.
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11.

- G-
SECTION -B
T HE 11 | 22 T TAE U 4 SiEH Y |
Question numbers 11 to 22 carry 4 marks each.

(@ b)R(c,d) A a+d=b+cFruaRwia & | fiag Fifw 76 R wob qoen dow & | qoera

12.

13.

14.

65/1/1
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a1 [(2, 5)] =t 7 T |

Let A = {1, 2, 3,...., 9} and R be the relation in A x A defined by (a, b) R (c, d) if
a+d=Db+cfor(ab),(c,d) in A X A. Prove that R is an equivalence relation. Also

obtain the equivalence class [(2, 5)].

% 30 f'q?cot‘l(V1+Sinx+\/1_smxj—£'xe(O,

\Nl+sinx—1-sinx) 2’
Tt

g =ifwe 5% 2 tan! @') +sec (37@) +2 tan™! @) = '}

Prove that cot-! (\/ 1+sinx+ \/ 1 —sin x)

OR

» 1 52 1
Prove that 2 tan™! (g) + sec] (‘37[) + 2 tan™! (g) = g‘

ARAOTERT 3 T[T BT YERT ek g SHIT
2y y-2-x 2y
2z 2z Z-x-y |=(x+y+z)
X-y-z 2x 2x

Using properties of determinants, prove that
2y y—z—-x 2y ’
2z 22 z-x-y |=(x+y+2)}
X-y-z 2x 2x

_X E(O_
V1+sinx-1-sinx) 2°*S

1 —x2
tan™! (@ #1 cos™! (2x0\/1 - x2) % Qe SrareperT T BT, TaRF x 2 0 & |
1-x? :
Differentiate tan™! (@J with respect to cos™! (ZX\M - xz), when x # 0.

4
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X d?y 1 (dy)?
15. Hﬁ'yzx"%,ﬁfa?s’aﬁﬁtf%d—x%—g(—z)~§=0.

dx
y =x*, prove that "= y \dx =0.

16. &€ 3T TN HINTY T B £(x) = 3% — 43 = 1252+ 5
(a) FRETaEmEE |
(b) FRERFTEAY |
HAYdr

i T x = a sin’0 T y = a cos>0 F &2 9— wmﬁ%@amaﬁ:m%arﬂmm
1 FHIT |

Find the intervals in which the function f(x) = 3x* - 4x3 — 12x2 + 5 is
| (a) strictly increasing
| (b) strictly décreasing

| - OR
Find the equations of the tangent and normal to the curve x = a sin®0 and y = a cos30 at
T
0= 4

17. o1 3 Fie J—————SIHHCOS dx

sin?x - cos?
T
T T T f(x—3) 2 +3x-18dx

sin®x + cosbx

Evaluate : J s 5. dx
sin“x - cos“x

OR

Evaluate : f(x —3\x2+3x-18dx

18. Waﬁmw&\h—y2dx+¥dy=0$r%rﬁwwaﬁﬁfmﬁm%ﬁm:1513
x=0%¢ |

Find the particular solution of the differential equation e*\/1 — y2 dx + % dy =0, given

thaty = 1 when x = 0.

65/1/1 : , 5 [P.T.O.
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19. = oot QHHRoT i §6T HINT ;
2
-1
Solve the following differential equation :

d 2
(@ -D gy =37

d
(x2—1)a)zc+2xy=

20. Tt el wiett 7, b, © % fore fag v e
3+'E),_b)+?,'3+2] =2[?,B),?]
At

ww 2, b CWERF T+ b+ =07 |7 =3,|p| =57 |C]|=7% 1 Zw
% & I BT [ T |

- 7>
Prove that, for any three vectors a, b, ¢
2+8,0+¢,c+3)=2[7,7,7]
OR

- - - -
Vectors 2, b and C are suchthat 3 + b + ¢ = 0 and|_§|=3,|b|=5and|-3|=7.

Find the angle between aand T))

' -2 y-4 z2-6 :
21. wﬁgq%%@qx?:y?:”;swx =1 =Z5 feT et & | ST

1 3
wae fog ot I i |
- -4 -6
Show that the linesx; 1 = y-g3 = Z;S andx 1 2 =1 3 = z 5 intersect. Also find

their point of intersection.

22. mﬁ%méﬁaﬁaﬁﬁmmmﬁ%ﬁwﬁw%mﬁ%@%ﬁﬁﬁi
a S S=at & T e o gufaey mifendT s e, A 98 g g

() EEQ B T AH E |
(i) 9T BT TF T ASH € |

Assume that each born child is equally likely to be a boy or a girl. If a family has two
children, what is the conditional probability that both are girls ? Given that
(i) the youngest is a girl.

(i) atleast one is a girl.
65/1/1 6
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que-q
SECTION - C

TR T 23 W 29 T WS U 6 SiE |
Question numbers 23 to 29 carry 6 marks each.

23. ﬁﬁwpwqmﬁgﬁgﬁaﬁéﬁﬁmﬁmwmwmeﬁ%w

mm@%mewwﬁmﬁ%mmmm |
Two schools P and Q want to award their selected students on the values of Discipline,
Politeness and Punctuality. The school P wants to award ¥ x each, ¥ y each and ¥ z each
for the three respective values to its 3, 2 and 1 students with a total award money of
< 1,000. School Q wants to spend ¥ 1,500 to award its 4, 1 and 3 students on the
respective values (by giving the same award money for the three values as before). If
the total amount of awards for one prize on each value is ¥ 600, using matrices, find
the award money for each value.

Apart from the above three values, suggest one more value for awards,

2, w%ﬁﬁmmaﬂrmmmwwmﬁamw%m%.

Show that the semi-vertical angle of the cone of the maximum volume and of given

slant height is cos™ \—/1—5

a0 dx
25, HF 1 +4/cot x
6

/3
Evaluate - f dx
1 ++/cotx
76

26. W T H g a2+ y2 =32, %@y:x@x-w@ﬁ%aawéammﬁﬁq [
Find the area of the region in the first quadrant enclosed by the x-axis, the line y =X
and the circle x2 + y2 = 32,

65/1/1 7 [P.T.O.
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fagatt A2, 5, -3), B(=2, -3, 5) a1 C(5, 3, -3) 5N fruifee wee &t 75 (7,2, ) ¥ T —_

T T |

AT
Rg (-1, -5, -1 ¥ T =21-J+ 2k + A Bl+ 4]+ 2T Em@ 7 - 1~ + k) =5
¥ virede g ¥ e g T B |

Find the distance between the point (7, 2, 4) and the plane deterrmned by the points
A2, 5,-3), B(-2, -3, 5) and C(5, 3, -3).

OR v
Find the distance of the point (=1, -5, ~10) from the point of intersection of the line

?=21-42k+A31+4] +2k) and the plane 7 - (-] + %) =5.

28. U &F F UH AR T oS TN @l e € | 35 T Few % fon et
% 5,760 ¥ qun SRV & o ot @ atfues 20 M % TR WE ¥ | U ol s
T = qed T 360 ¥, STaTE TH @Y @ For ol TR H Oqed X 240 ¥ | 9 Th
TATITE TR W T 22 T T S el € T G § e At Wi ot X 18 W W1 qE
I 3R % 9 T T O 7 S g €, a9 Ui i faw R wer W TE 58 At
T 7 7 ST B U NG TIUTHT TR S W FRT &6 I |

A dealer in rural area wishes to purchase a number of sewing machines. He has only
% 5,760 to invest and has space for at most 20 items for storage. An electronic sewing
machine cost him ¥ 360 and a manually operated sewing machine ¥ 240. He can sell
an electronic sewing machine at a profit of ¥ 22 and a manually operated sewing
machine at a profit of ¥ 18. Assuming that he can sell all the items that he can buy,
how should he invest his money in order to maximize his profit ? Make it as a LPP and
solve it graphically.

00, T 52 TE B U E H | T U @ A | 99 v § ¥ A i e € @gssa
T ) T g F O o) § | @) % gHH % e Wi T e § 2
_[YqAr
15 Seat % U ) A 9, Tt 5 qfegt a € tHuw w e i 4 Sodt B
vifteet Freren T | et Sest @ G & Wi S T ST | 36 S B A T
T |
A card from a pack of 52 playing cards is lost. From the remaining cards of the pack

three cards are drawn at random (without replacement) and are found to be all spades.
Find the probability of the lost card being a spade.

OR

From a lot of 15 bulbs which include 5 defectives, a sample of 4 bulbs is drawn one by
one with replacement. Find the probability distribution of number of defective bulbs.
Hence find the mean of the distribution.

65/1/1 - 8
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QUESTION PAPER CODE 65/1/1
EXPECTEDANSWERSVALUEPOINTS

SECTION-A
Q. No. Marks

1
1-10. 1. x=25 2 XZE 3 10 4. x=2 5 x=+6

L g5 9 &
12 ° 3

6. 2 +2x +¢ 7.
10. {r—(ai +bj +ck) i+ +k)=0
or

F>{f+]+l§):a+b+c 1x10=10m

SECTION-B

1. " (ab) 1 AA
atb=b+a \ (ab) R(ab) \ Risreflexive 1m

For(ab),(c,d T A A

If@b)R(c,d) i.eeatd=b+c p c+b=d+a

then(c,d)R(a,b) \ Rissymmetric 1m
For(a, b),(c,d), (e ) T A A

If(aab)R(c,d)& (c,d)R (g f) i.eea+td=b+c & c+f=d+e

Adding,at+d+c+f=b+c+d+e b a+f=Dh+e

then(a,b)R(g f) \ Ristrangtive 1m

\  Risreflexive, symmetric and transitive
henceR isan equivdancerdation Yam

[(2.9)]={(1,4),(25),(3,6),(47),(58), (6, 9} Yam
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\/1+smx +,/1-sinx{i

-1
12 cot Fl+sinx — i smxg
i 2 i
I \/S%osx+sinxg +\/8%osx- smég |
e 2 2g e 2 2gi
= cot™ | =y 22m
e X X6 1
osX +sn X9 . S--sn=>
%\/ 2 7 2p \/8 2”25,
: Zcosé-t-J )
= cot™'j 2y = cot” (‘:cot—g—5
1
IZSinl'l' e 2g 2 1%2m
| 2p
OR
LHS= 2 E?an 11+tan 110, sec‘lé Zj
e 8o 7 5
&l 16
S5'8> 1
=2 tan‘lg—lf + tan‘17 1%+%4m
& 05
& 0
1 ¢ 2>& N 1
=2 tan 4t S=tant 3 T+ tant 1
7 ¢ o 7 m
§1—9§+ <
€39 g
3 1 25 T
= tan'S+tant S =tant == = tan’* (1) == =RHS
4 7 25 D=y im
2y y—zZ—-X 2y
13 LHS= 2z 2z Z—-X-Yy
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X+y+zZ X+y+z X+y+z
= 2z 2z z-X-yY| Ri,® R, +R, +R, im
X—-y-2 2X 2X
X+y+z 0 0 C® C _C
= 2z 0 —(x+y+z)|; 2 27 2m
C,® C,-C,
X—y—Z X+y+z X+y+z
= (X+y+2){0- (X+y+2) +(x+y+2)} = (x+y+2) 1m
&1-x2 9
14. letu=tan™& 5, v=cos™ (2x1/1—x2), x=cosf\ 6 = cos'x
& X 5
&/1—cos’0 9
\ ustan? e """ = tan(tan)=6 = cos’x im
8 cosf p
and v =cos™ (2 cosewll—cosze) = cos™ (sin26)=cos™ E%os?%‘—ze)%
e 157
=T _20="_2c0os'x im
2 2
du_ -1 dv_ 2
dX 1_X2' dX 1_X2 Im
\ Qu_ -1 1-x* -1
v 12 2 2 im
: o1
(Incase,lfx:snethenanSNerlsi)
15. y=x \ logy=xlogx, Taking log of both sides Yam
p LI i Wt )
y dx = logx +1, Diff. wrt*“x 1%2m
2 .2
P 1dy 1@y = 1 Diff. wrt“x” 1%2m

y dx? y? &dxg X’
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— - == - Z = 1
dx® vy de@ X 72m
16. f(x) =12x3-12x>-24x=12x (x+1) (x—2) 1+%2m
f(x) >0, " xI (<L,0)U(2,¥) ~ V. ¥ Wa® im
f(x) <0, " xI (-¥,-1)U(0,2) 1m
\  f(x) isgrictlyincreasingin (—1,0) U (2, ¥)
Yom
and strictly decreasingin (—¥,-1) U (0, 2)
OR
: . a o
Pointat 0 = 7/, is ¢—= Yoam
A’ e2\/_ 2\/521
Y —3acos’0 sin 6; 9 3asn% cosd 1m
do do
2 . Ay
\ slopeoftangentate:—lsﬂu = 3af:ozsesmeg
4 dxHe_f 3asin® cosd g, _x
4
T
= —cot— = -1
) Im
Equation of tangent at the point :
a & a o a
- ———= ==1C¢X—-——=+ b x+y - — =0
Y7o & 225 NG im
Equation of normd &t thepoint :
a ® ao
-2 =18-——=%b x-y=0 L
Y 22 g 22 g Y 2m
17 c\)sinﬁx+cosﬁx = G(sinzx+coszx)[(sin2x+coszx)2—3sin2xcoszx] & 1m

sin?x xcos®x

é

sin?x xcos’x

oe——3u dx

gsin’x xcos’x
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. ésin’x + cos’x

= 3l\J dx
= 062 2. 9 L
Oésmzx xoSX 72m

= (‘:(seczx+coseczx—3) dx am
= tanx—cotx—-3x+cC 1%m
(Accept —2 cot 2x —3x + c also)
OR
¢ (x=3)4/x*+3x —18 dx
= %(‘)(2x+3)w/x2+3x—18 dx —g(‘) x?+3x —18 dx 1m
1.2 (., 3 9 . 298
= —x (x“+3x-18)2 - = x+3. [ - &2 dx 3
53 ( V 5 O\/( 2l T &2, 17%2m
1/, ¥y 9
= ={x"+3x-18)% - =
3( )/ 2
la5 39
J|[e Zzﬂw/x2+3x—18—8—;Iog x+g+w/x2+3x—18 +C 1%m
:
t
o = =(x*+3x-18 2.3
8
{(2x+3)w/x2+3x—18—8?1log x+g+1/x2+3x—18 +c
18 €A1V’ dx="Ydy b xefdx=—2_dy im
Integrating both sides
\ Y _2y
g dx== dy
o€ 1—y?
P xe —€ =,1-y* +cC 1+1m
Forx=0,y=1,c= -1 \ solutionis: € (x —=1) =,1-y* -1 Yotlam
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19. Givendifferentia equation canbewrittenas

ﬂ+ 2X y= 2
dx x2-1

2 dx 2
Integrating factor = e o1 o goatdol —y2 g

\  Solutionis yxx*-1) = (\)(zil)z x(x?—=1) dx +c¢
X —

1
p x*=1) = 20 dx +C
y( ) Oz 1

é@ ® ® ® ® ®
20. a+b, b+c, c+a

1
o

+

o®

OR

Get More Learning Materials Here : &
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2

® ® ® ® ®
b al +|b| +2axb =|c Im
® ® . ® ®
P 9+25+2|a||b|cosO= 49, 6beinganglebetweena & b 1im
15 1 T
\ cosb=—== b 0=—
286 2 3 tm
o1 et x+1:y+3:z+5:u; x—2:y—4:z—6:V

3 5 7 1 3 5
Generd pointsonthelinesare
(Bu—-1,5u-3,7u-5) & (v+2,3v+4,5v+6) 1m
lines intersect if
3u—1=v+2,5u-3=3v+4,7u-5=5v+6 forsomeu& v Im
or 3u-v=3...... (1), 5Bu—-3v=7.......... (2, 7Tu-5v=11.......c...... 3

, . 1 3
Solving equations (1) and (2), weget UZE’ V:_E Yam
: . . 1 e 30_ o
Puttingu & vinequation (3), 7x§ —5g—§+—11 \ linesintersect Yam
e 2g
1 36
Point of intersection of linesis: gé,——, ~29 Im
@2 2 2g
22.  leth, g, beyounger boyandgirl

and b, g, be elder, then, sample space of two childrenis
S={(b,b). (9, 9). (b, g). (9,, b))} im

A = Event that youngerisagirl ={(g,, 9,), (b, 9,)}

B = Eventthat at least oneisagirl ={(g,,9,), (b, 9,), (9,, b,)}

Get More Learning Materials Here : & m
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23.

Get More Learning Materials Here : &

E = Event that both aregirls={(g,, 9,)}

O
i} PEIB)_1
(D) P(E/B) = W—g
SECTION-C

Here 3x+2y+z =1000
4x+y+3z =1500
x+y+z =600

28 2 10 gx o 00
\ ¢4 1 3: ¢y=-=¢1500+ or AXX =B
$1 1 15&z5 &600

IA|=3(-2)-2(1)+1(3)=-51 0\ X=A'B

Co-factorsare

X 0 &2 -1 5 ¢&l0009
\ gy;:—%g—l 2 -51¢1500
Kz 5 3 -1 -54&600 4

\  Xx=100, y=200, z=2300

i.e. Rs. 100for discipline, Rs200 for politeness & Rs. 300 for punctudity

Onemorevduelikesncerity, truthfulnessetc.

1%2m

1%2m

1%

om

1%2m

1%2m

Im
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24. For correct figure Yam

Let radius, height and dant height of coneber,h & |

\  r*+h*=1% | (constant) Yom
1 5
Vqumeofcone(V):gnr h Yom
\ V:%h(lz—hz):%(lzh—h3) im
dav =w
N T (12 _3n2
dh 3( ) 1m
av |
v Yo0p h=—r—
dh NE 72m
2
Vo orh=—2xxl=_21l 1m
dh NERNE
\ a h= L , volumeismaximum
V3’
COS(x:D:i\ a—cos‘lglg 1m
| 3 ev3g
dx A/SIN X
25. | = 07‘ = 0 dx im
5 1+/cot x ,2\/sinx+\/cosx
. & T O
7 singe +— —x=
7 \/ €36 o
=0 - - o im
% sin@E + T _x2+ Jcos@E + T _x2
é3 6 g é3 6 1]
% ,/coSs X
\ 1= _ dx 1m
%\/cosx+\/smx
Addingweget, 2 = opx =[x]2 =2 _E=-T 2m
gweg cpI [X]7: 5766
T
\ = —
12 Im
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26.

27.
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Correct Figure

Thelineand circleintersect
eachotheratx=+4

Areaof shadedregion
4 42
= Ordx + (‘)\/(4\/5)2—% dx
o 0 4
A2
_ ex2 Ul g[ V32-x2 . L x ou
=g-—q* §————+16sin7 ==yl
&20 § 2 eh2ay

= 8+ 4n —8=4n sg.units

Equation of planethrough pointsA,BandCis

X—2 y-5 z+3
-4 -8 8
3 -2 0

=0 b 16x+24y+322-56=0
l.e. 2x+3y+4z-7=0

2(7) +3(2) + 4(4) -7
J9+16+4

Distanceof planefrom (7, 2,4) =

= V29
OR
Generd pointonthelineis (2+31)i +(=1+41)j+(2+20)k
Putting inthe equation of plane; we get
1(2+30)-13(-1+40) +1>(2+2) =5
\' A=0

Point of intersectionis 2i —j + 2k or (2, -1, 2)

Distance = [ (2+1)* +(—1+5) +(2+10) = V169 = 13
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28. Let x and y beeectronicand
manual ly operated sewing machines purchased respectively
\ L.PRPis Maximize P=22x+ 18y
subject to 360x + 240y <5760

or 3x+2y<48 F
X+y<20 y
x>0,y>0 l:
For correct graph

rertices of feasibleregion are

A (0, 20), B(8, 12), C(16, 0) & O(0, 0)

o 3 Ci
~ \.\xﬂﬂj :m P(A) = 360, P(B) =392, P(C) =352

i} +£=H ] \ For Maximum P, Electronic machines=8

Manual machines= 12

29. Let E :Eventthatlostcardisaspade u

Ir
: y
E, : Event that lost card isanon spade b

A: Event that three spades are drawn without replacement from 51 cards

13 1 1 3
PE) = =5, PE)=1-7="
(E)) = ="2 (E,) = 12
12C 13C
P(A/El) = 51_C3 , P(A/Ez) = 51—3
3 3

1.°C

4 51C3

P(E,/A) =

1,7¢,,3.5¢,
4 51C3 4 51C3

10
49

OR
X =No. of defectivebulbsout of 4drawn=0, 1, 2, 3,4
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5_1
Probability of defectivebulb= —— = Yom

15
- . 1 2
Probability of anon defectivebulb = 1—5 = 3 Yam
Probability distributionis:
X: O 1 2 3 4
ppg: 1632 24 8 1 1
" 8l 8 8L 8l 81 2/2m
xPx): O 32 48 24 4
81 81 81 81 Yam
108 4
Mean=Q X P(X) = — or —
a x P(x) a1 O 3 1m
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