1.

Test -1V

TIME & WORK AND PROBABILITY

(A) A can do a piece of work in 10 days and B can do it in 15 days. How much does each of
them get if they finish the work and earn ¥2500?
A @m GBamevenws 10 pm sefeid, B oens 15 mrlseflad QFuig @il Smeaumd BFTbhel
S6BaImevenwF QFuig I2500 g i geimed, SIH0sTmHmW eeiaumy Lfsse Csmeieut?
Solution:

A can do a work in 10 days

B can do the same work in 15 days

Ratio of A to B
A:B . \ 1
10: 15 Efficiency e

time 2x : 3x
Efficiency : 3x : 2x
Total Efficiency = 5x
Total amount = Rs. 2500
5x =2500
5
| x =Rs. 500 |
Share of A =3 x 500
= Rs. 1500

Then share of B =2 x 500
= Rs. 1000

(B) A bag contains 5 red balls and some blue balls. If the probability
of drawing a blue ball from the bag is thrice that of drawing a red ball, then
find the number of blue balls in the bag.
@m ewuuled 5 Feuly wBmid  Fev  Hev  BML  UBSHIHET 2 6lTeren.
SiemLUIe(hbEl @ Hev BIBL Lbens IBULSBETE BHBDSH6|, @b Flouty
BPBlUbeS GLUUSTRSTET HEHEHalear 3 WLmEG 6l Slienuuied o 6iTem  [Hev
BIBULGHSHIS6MN6IT 616001601 HeNHENUIS  HTEWIS.
Solution:

let the number of blue balls be x.

1| Page APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




Total number of balls, n(S) =5 + x
Let B be the event of drawing a blue ball and R be the event of drawing
red ball.
Given P(B) = 3P(R)
n(e) _;n(R)
n(s) " n(s)

_ X =3(Lj
5+ X 5+x

x =15
Thus, number of blue balls = 15.

2. 3 men and 4 women can earn ¥ 3780 in 7 days. 11 men and 13
women can earn ¥ 15040 in 8 days. In what time will 7 men and 9
women earn ¥24800?

3 oemidell oBmIb 4 CuewigeT 7 BTL&6T ¢@h GCouemev OFuleuHes cpeold ch 3780
sagwioted  CQupdamert. 9i18% Gouemevenwt 11  Siewider WOBBID 13 OLEEIS6NT
CauieumTed 8 BT HEHHEG h 15040 & eagdluiwts QUBBTE, 6% Geaumevenws 7
SENIGHET  WBmID 9 Guewide OQFuigk p 24800 & OQuUB  SLGLD BT HereT
oT6uuT 60| Hemab 7
Solution:

Let Men is M women is W

3M + 4W = Rs. 3780 (7 days)

3M + 4W =540 (1 day)

11IM + 13W = Rs. 15040 (8 days)

11IM +13W = 1880 (1 day)

(1) x11-(2) x3

33M + 44W = 5940

33M + 39W = 5640

SW =300

| W =Rs 60
Substitute W = 60 in (1)
3 M + 240 = 540
3 M =300
M =Rs.100 |
24800 =7 x 100x+ 9 x 60x
24800 = 700x + 540x
1240x = 24800
 _ 24800

1240
| x=20days |

3. A card is drawn from a pack of 52 cards. Find the probability of getting a king
or a heart or a red card.
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(APP& LD]

52 S pae QamaniL FBH S I9edmbsl @b FLG aGHBIUGHEBE. DHSF FLB
@UTET 9eLeVGHI ABTTL. Slevevdl Fleully BIBF FLLTS SHLILUSBSTRN B HLDHHM6ISH
BITCU01 &b

Solution:
Total number of cards = 52; n(S) = 52
Let A be the event of getting a king card, n(A) =4
P(A) = n(A) 4
n@s) 52
Let B be the event of getting a heart card n(B) =13
p(B)y 1B 13
n(s) 52
Let C be the event of getting a red card. n(C) = 26
nC) 26

O e w2

P(A N B) = P (getting heart king) = é
13

P (BN C) = P (getting red and heart) = £

P (ANC) =P (getting red king) = 5%

P(A N B N C) =P (getting heart, king which is red) = é
Therefore, required probability is
P(AU BU C) =PA) +PB)+P(C)-PANB-PBNC)-PCNA)+
P(AN BNQ)
4132611321287

"52 52 52 52 52 52 52 52 13

4. (A) A tap A can fill a drum in 10 minutes. A second tap B can fill in 20 minutes.
A third tap C can empty in 15 minutes. If initially the drum is empty, find
when it will be full if all taps are opened together?

A e @wTwl @ Guiiw urtsATESmSHH Sl 10 P mseaied Bylyw. B sem
Gt 96z uTHHrsmasd HalGw 20 mBiLmselsd MBiylyw. BT BFidujeTer
almsHrsms C eaom  @rw 15 plilmisefsd &6l OQFuIub.  SLFDLGSHE0

UTSHFHTD  STelWnTs  QHbhIH, SbeweiBl  GLTUISMETUID  HBHST60, DIILTHHTLD
BITbL  eleleuene] GpBILOT@WD?

Solution:

Tap A's 1 min work done = %

Tap B's 1 min work done = 2i0

Tap C's 1 min work done = 1

A+B-CQ= i+l 1
10 20 15
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T 60
Time taken to fill the tank =12 minutes

(B) A bag contains 5 red balls, 6 white balls, 7 green balls, 8 black balls. One
ball is drawn at random from the bag. Find the probability that the ball drawn
is
(i) black or red (ii) not white (iii) neither white nor black
Q@ eouuled 5 deully EIBUUGHSHSEHD, 6 CeusTeneT HIBULBSHIBEDHD, 7 UFOF
BBUUBSISEHD, 8  &SmUY BHBLUUGLSHISEHD 2 6iere. FoaUTUILIL  (Lpenpuiled
ouiedBbal @ Ubsl aBGSILGSBEH. DbSH UbS (1) SHUL DiedevH Fleuli]
(i) GeueTewermuited @eveumied  (iil)  OeueTeNeMUITHAD, HHLILTHA|D  E606VTLDED
BHUUSBEHTET [HBLDSHBAHEMEH BT,
Solution:
5 red 6 white 7 green 8 black total no. of balls =5+ 6 +7 + 8 =26
i. Prob(black or red) = 548 A3 1
26 26 2
ii. Prob (not white) = 1- prob(white)
3 10
13 13
iii. prob (neither white nor black) = 1 - prob (white or black)
6+8 14

=1-2"°_4¢_2%

26 26
_26-14 37" 6

26 26, 13

. Two balls are chosen randomly from an urn containing 8 white and 4 black
balls. Suppose that we win Rs 20 for each black ball selected and we lose Rs 10
for each white ball selected. Find the probability distribution, expected

winning amount and variance.
8 Geusitemer WBMILD 4 HHUY UbHHH6T OBTWIL @(h FmedLUledhbaH & UbHBHIH6N
GLOGUITLLILIL | (ym)mu_‘ﬂa) CxhoshessLILbGSamper. CaThosbBSeILGBL  @elbleum(m
&MU UbHSESGWD h20 Oeusdanid OgTamswmsad GCaiThoHBHSILGBLD  e6ubleum(h
Oeueitemenr  LHHSGWD ¢ 10 CHB@HD OHTOSWTHAD HHSHIS. HHDHIAL
UJeueneVd  HTewidb. Gogod  eTHTUMTSSUILGL  Gleusdavild OHTensd LBBILD  LIFeuMBLIYG
SITCU01 5.
Solution
Let X denote the winning amount. The possible events of selection are
(i) both balls are black, or (ii) one white and one black or (iii) both are
white. Therefore X is a random variable that can be defined as
X (both are black balls) = ¥2(20) = Y40
X (one black and one white ball) = ¥20 — ¥10 = ¥10

X (both are white balls) = ¥ 2(-10) = - ¥20
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Therefore X takes on the values 40, 10 and —20
Total number of balls n = 12
12x11
1x2
Number of ways of selecting 2 black balls = (4) =6

2

66

Total number of ways of selecting 2 balls = (¥ )=

Number of ways of selecting one black ball and one white ball =
(2)(:)=32

Number of ways of selecting 2 white balls = (2) =28

Probability distribution is

Total
f(x) 1

Mean:

6 32 28
E(X)=§:mxx)=4o(ggj+1a(ggJ+@20)(géj=0

That is expected winning amount is 0

Variance:

2y L 2 _2£ 2% _2@_4000
E(X?)=>x foo._4o.[66j+1o.(66J+( 20).( j

66, 11

(E(X))2=02=0
This gives V(X) = E(X?) - (E(X))2 = 4000 _0:4000

11 11

Therefore E(X) = 0 and V(x) = 4(1)(1)0

15 Marks

6. (A) Eight men and twelve boys can finish a piece of work in 10 days while six men and eight
boys can finish the same work in 14 days. Find the number of days taken by one man alone to
complete the work and also one boy alone to complete the work.

8 oewiseT pmid 12 fpeuiser Gaibal @m Geuemevenw! 10 BmT &efled OFuig (wlLT. 516%
Gouemevenwt 6 SeimeT BWID 8 HFpeuTdeT CaFbal 14 BTL&eMed OQFUISH (WQUUT. Q@H  DL6uIT
SIS  SleiGeouemevenil  eidhHewert  BILHaMe0 CFuig  wpliunT? @  HApeuer  Hellwns
IeGsuenevenl e1HHemen BTL &6ifled GFuighl (LQLILImesi?

Solution:

Let x denote the number of days needed for one man to finish the
work and y denote the number of days needed for one boy to finish
the work. Clearly, x # 0 and y= 0.
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So, one man can complete 11 part of the work in one day and one
X

boy can complete % part of the work in one day.

The amount of work done by 8 men and 12 boys in one day is %

Thus, we have §,E 1 (1)

x 'y 10
The amount of work done by 6 men and 8 boys in one day is i

Thus, we have §+§ _1

X y 14

Leta= % and b = %, Then (1) and (2) give, respectively.

8a+12b= 1 =da+6b- =0
10 20

L

6a+8b=1 =3a+4b- = =0
14 28

Writing the coefficients of (3) and (4) for the cross multiplication. we
have

Thus, we have 3a
+
14
That is, a = i,b:i
140 280
1

Thus, we have x = x :i =140, y = b= 280

Hence, one man can finish the work individually in 140 days and one
boy can finish the work individually in 280 days.

(B) Given that P(A) = 0.52, P(B) = 0.43, and P(A nB) =0.24, find

i. P(ANB) ii. P(AUB)

P(A) = 0.52, P(B) = 0.43, wmpib P(A nB) =0.24, eefled

i. P(ANB) ii. P(AUB)

Solution:

i. P(AnB) = P((AUB) (By de Morgan's law)

P(A UB)
0.71=0.29

B
1
1

6| Page APPOLO STUDY CENTRE PH: 044-24339436, 42867555, 9840226187




ii. P(AUB)=P(ANB) (By de Morgan's law)
=1-P (AnB)=1-0.24
=0.76

7. The probability that a new railway bridge will get an award for its design is
0.48, the probability that it will get an award for the efficient use of materials is
0.36, and that it will get both awards is 0.2. What is the probability, that (i) it
will get at least one of the two awards ( ii) it will get only one of the awards.
QH OBHTLTeUewIY OFeveVID LW UTeuHHeT DIeLIIBETS al(hdl SlenL LLgHBETe0r
pabsde 0.48 GpTshdwmer (pedmuied epeolIOUMIHL Gemenll  LIWTUGSHUWSBHTH
al(hg L ugpmatear Habsdde 0.36 wwBpId GCuoBaew. &m  al(hHHHM6TULD
QupeugBaTar Bapsse] 0.2 aaflsd (1) GopHIE @M alBaTaugs SHdLULSBES
(i) @81 @ almzg WL B HOLUUSBHTET BEHDSHBH6T WTeneu?

Given P(A) = 0.48, P(B) = 0.36 and P(ANB) =0.2

i. P(AUB) =P(A) +P(B) - P(AN B)
=048 +0.36 - 0.2=0.64
ii. P(Getting only one award)
=P(A) - P(AN B) + P(B) - P(ANB)
=(0.48 - 0.2) + (0.36 - 0.2)
=0.28 +0.16 = 0.44

. (A) Two customers Priya and Amuthan are visiting a particular shop in the = same
week (Monday to Saturday). Each is equally likely to visit the shop on any one day
as on another day. What is the probability that both will visit the shop on
consecutive days?

@rewi®  HISTCaumTHel, Uflwm  oBpid  SpHer @  GBUILL  SmSTsHS,
GOUILL amgshaHled  (Hmser (WPpHeo  Fall  eauem)) OCFOBDBITHET.  DleuTHei
OMBTYHGHF  FoauTulliy  (wepulled  eelbeum  BIEHD  QFeOHBITH6T.  B(HeuHD
OmBTYSHG DIBHHBHD BT SH6fled CFLMBBHTE [HIBLDHHMEUS HT6U0TH.
Solution:
If Priya and Amuthan are visiting the shop in the same week,

the sample space

S = {(Mon, Mon) (Mon, Tue) (Mon, Wed)

(Mon, Thur) (Mon, Fri) (Mon, Sat)

(Tue, Mon) (Tue, Tue) (Tue, Wed)
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(Tue, Thur) (Tue, Fri) (Tue, Sat)
(Wed, Mon) (Wed, Tue) (Wed, Wed)
(Wed, Thur) (Wed, Fri) (Wed, Sat)

)
Thur, Mon) (Thur, Tue) (Thur, Wed)

(
(Thur, Thur) (Thur, Fri) (Thur, Sat)
(Fri, Mon) (Fri, Tue) (Fri, Wed) (Fri, Thur)
(Fri, Fri) (Fri, Sat) (Sat, Mon) (Sat, Tue)
(Sat, Wed) (Sat, Thur) (Sat, Fri) (Sat, Sat)}

Let 'A' be the event that both will visit the shop on consecutive days.
A ={(Mon, Tue) (Tue, Wed) (Wed, Thur) (Thur, Fri) (Fri, Sat)}
n(A)=5

P (A) = wzi
n(S) 36

(B) In a class of 50 students, 28 opted for NCC, 30 opted for NSS and 18 opted
both NCC and NSS. One of the students is selected at random. Find the
probability that the student opted for NCC but not NSS.
50 wrewiauiaset o _eiten @@ au@liled, 28 Guit NCC-ulgid, 30 Gui INSS- eub oBmid
18 Gur NCC wpmid NSS-eub Goidmrisel. @@ I FoeuTuIl] (Wemuied
CaxibesBss bApmT Seut NCC — uled b, oeimed NSS-60 B6060TLOED
BOBLILSBSTEN  BHBLDHHMEUDH  SHT60Ib.
Solution:
Total number of students n(S) = 50
Let A and B be the events of students opted for NCC and NSS respectively.
n(S) 50
P(B) =
n(ANB)_18
28 18 1

n(A) =28, n(B) =30, n(A NB) =18
P(A) = n(A) 28
n(B) _30
n(S) 50
P(ANB) =
(ANB) n(S) 50
i. Probability of the students opted for NCC but not NSS
P(ANB)=P(A-P(ANB)=—-=—===
(ANB)=P(A) (ﬁ)50 505

(C) A die is rolled and a coin is tossed simultaneously. Find the probability

that the die shows an odd number and the coin shows a head.
Qm usmL o BLLOUGL 6% GChIHdHled @b BTEwTW(PLD &l LBSBSI.
USMLUI6D  eBemBLILINL oIeml  SlemLLIUSBS LD, [BITENTLLIS 360 HMEVSH
SHOLLILSBSHLOTE HBHLDHHMUS ST,
Solution:

Sample space

S={1H, 1T, 2H, 2T, 3H, 3T, 4H, 4T, 5H, 5T, 6H, 6T}
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n(S) =12

Let A be the event of getting an odd number and a head.
A ={1H, 3H, 5H}; n(A) =3

() _3 _1

niS) 12 4

P(A) =
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