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Test – IV  
 

TIME & WORK AND PROBABILITY  
 

1. (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 ì 2500? 
A xU Ntiyia 10 ehl;fspYk;> B mij 15 ehl;fspYk; nra;J Kbg;gh;. ,UtUk; Nrh;e;J 
mt;Ntiyiar; nra;J ì 2500 I <l;bdhy;> mj;njhifia vt;thW gphpj;Jf; nfhs;th;?  

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  
  10 : 15  
  time 2x : 3x  
  Efficiency : 3x : 2x  
  Total Efficiency = 5x  
  Total amount = Rs. 2500 
   5x = 2500 

   x = 
2500

5
 

x = Rs. 500 

  Share of A = 3 × 500  
    = Rs. 1500  
   
  Then share of B = 2 × 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. 
xU igapy; 5 rptg;G kw;Wk; rpy ePy epwg; ge;Jfs; cs;sd.  
mg;igapypUe;J xU ePy epwg; ge;ij vLg;gjw;fhd epfo;jfT> xU  rptg;G 
epwg;ge;ij vLg;gjhw;fhd epfo;jftpd; 3 klq;F vdpy; mg;igapy; cs;s ePy 
epwg;ge;Jfspd; vz;zpf;ifiaf; fhz;f.  
Solution:  
  let the number of blue balls be x.  

Efficiency = 
1

time
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  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 a 
 red ball.  
 Given P(B) = 3P(R)  

   
( ) ( )

3
( ) ( )

n B n R

n S n S
  

   
5

3
5 5

x

x x

 
   

  
 

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

 
2. 3 men and 4 women can earn ì 3780 in 7 days. 11 men and 13  

 women can earn ì 15040 in 8 days. In what time will 7 men and 9  
women earn ì 24800? 
3 Mz;fs; kw;Wk; 4 ngz;fs; 7 ehl;fs; xU Ntiy nra;tjd; %yk; & 3780 
Cjpakhf ngWfpd;wdh;. mNj Ntiyia 11 Mz;fs; kw;Wk; 13 ngz;fs; 
nra;tjhy; 8 ehl;fSf;F & 15040 I Cjpakhf ngw;why;> mNj Ntiyia 7 
Mz;fs; kw;Wk; 9 ngz;fs; nra;J & 24800 I ngw MFk; ehl;fspd; 
vz;zpf;if?  
Solution:  
  Let Men is M women is W  
  3M + 4W = Rs. 3780 (7 days) 
  3 M + 4W = 540 (1 day)       (1)  
  11M + 13W = Rs. 15040 (8 days)  
  11M + 13W = 1880 (1 day)      (2)  
  (1) × 11 – (2) × 3  
  33M + 44W = 5940 
  33M + 39W = 5640 

     5 300W   

W = Rs 60 

 Substitute W = 60 in (1) 
 3 M + 240 = 540  
 3 M = 300 

M = Rs.100  

   24800 = 7 × 100x+ 9 × 60x 
   24800 = 700x + 540x 
   1240x = 24800 

   
24800

1240
x   

    
  

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.  

x = 20 days  
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52 rPl;Lfs; nfhz;l rPl;Lf; fl;bypUe;J xU rPl;L vLf;fg;gLfpd;wJ. me;jr; rPl;L 
,uhrh my;yJ `hh;l; my;yJ rptg;G epwr; rPl;lhf ,Ug;gjw;fhd epfo;jfitf; 
fhz;f.  
Solution:  
  Total number of cards = 52; n(S) = 52  
  Let A be the event of getting a king card, n(A) = 4 

     P(A) = 
( ) 4

( ) 52

n A

n S
  

  Let B be the event of getting a heart card n(B) = 13  

     
( ) 13

( )
( ) 52

n B
P B

n S
   

  Let C be the event of getting a red card. n(C) = 26  

     
( ) 26

( )
( ) 52

n C
P C

n S
   

    P(A B) = P (getting heart king) = 
1

52
 

    P (B  C) = P (getting red and heart) = 
13

52
 

    P (A C) = P (getting red king) = 
2

52
 

   P(A  B  C) = P (getting heart, king which is red) = 
1

52
 

    Therefore, required probability is  
 P(A  B  C) = P(A) + P(B) + P(C) – P(A  B) – P(B  C) – P(C  A) + 

 P(A  B C)  

   
4 13 26 1 13 2 1 28 7

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 vd;w Foha; xU nghpa ghj;jpuj;ijj; jdpNa 10 epkplq;fspy; epug;Gk;. B vd;w 
Foha; mNj ghj;jpuj;ijj; jdpNa 20 epkplq;fspy; epug;Gk;. ePh; epug;gpAs;s 
mg;ghj;jpuj;ij C vd;w Foha; 15 epkplq;fspy; fhyp nra;Ak;. Muk;gj;jpy; 
ghj;jpuk; fhypahf ,Ue;J> ,k;%d;W Foha;fisAk; jpwe;jhy;> mg;ghj;jpuk; 
epuk;g vt;tsT NeukhFk;?  
Solution:  

  Tap A's 1 min work done = 
1

10
 

  Tap B's 1 min work done =
1

20
 

  Tap C's 1 min work done = 
1

15
 

  (A + B – C) = 
1

10
+

1

20
-

1

15
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    = 
6 3 4

60

 
 

    = 
5 1

1260
  

  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 
xU igapy; 5 rptg;G epwg;ge;JfSk;> 6 nts;is epwg;ge;JfSk;> 7 gr;ir 
epwg;ge;JfSk;> 8 fUg;G epwg;ge;JfSk; cs;sd.  rktha;g;G Kiwapy; 
igapypUe;J xU ge;J vLf;fg;gLfpwJ. me;jg; ge;J (i) fUg;G my;yJ rptg;G 

(ii) nts;isahf ,y;yhky; (iii) nts;isahfTk;> fUg;ghfTk; ,y;yhky; 
,Ug;gjw;fhd epfo;jfTfisf; fhz;f. 
Solution: 
  5 red 6 white 7 green 8 black total no. of balls = 5 + 6 + 7 + 8 = 26  

  i. Prob(black or red) = 
5 8 13 1

26 26 2


   

  ii. Prob (not white) = 1- prob(white)  

      = 1 - 
3 10

13 13
  

 iii. prob (neither white nor black) = 1 – prob (white or black)  

       = 1 - 
6 8 14

1
26 26


   

       = 
26 14 12

26




6

26 13

6

13
  

 
5. 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 nts;is kw;Wk; 4 fUg;G ge;Jfs; nfhz;l xU $ilapypUe;J ,U ge;Jfs; 
rktha;g;G Kiwapy; Njh;e;njLf;fg;gLfpd;wd. Njh;e;njLf;fg;gLk; xt;nthU 
fUg;G ge;Jf;Fk; &20 nty;Yk; njhifahfTk; Njh;e;njLf;fg;gLk; xt;nthU 
nts;is ge;Jf;Fk; & 10 Njhw;Fk; njhifahfTk; fUJf. epfo;jfTg; 
gutiyf; fhz;f. NkYk; vjph;ghh;f;fg;gLk; nty;Yk; njhif kw;Wk; gutw;gb 
fhz;f.  
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) = ì 2(20) = ì 40 

  X (one black and one white ball) = ì 20 − ì 10 = ì 10 

  X (both are white balls) = ì  2(-10) = - ì 20 
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  Therefore X takes on the values 40, 10 and −20 

     Total number of balls n = 12 

  Total number of ways of selecting 2 balls =  12

2

12 11
66

1 2


 


 

  Number of ways of selecting 2 black balls =  4

2 6  

 Number of ways of selecting one black ball and one white ball = 

   8 4

1 1 32  

 Number of ways of selecting 2 white balls =  8

2
= 28  

 Probability distribution is  
    

X 40 10 -20 Total 

f(x) 6

66
 

32

66
 

28

66
 

1 

 
 Mean:  

  
6 32 28

( ) ( ) 40. 10. ( 20). 0
66 66 66

E X xf x
     

          
     

   

 That is expected winning amount is 0  
 
 Variance:  

   2 2 2 2 26 32 28 4000
( ) ( ) 40 . 10 . ( 20) .

66 66 66 11
E X x f x

     
          

     
  

   (E(X))2 = 02 = 0  

  This gives V(X) = E(X2) – (E(X))2 = 
4000 4000

0
11 11

   

  Therefore E(X) = 0 and V(x) = 
4000

11
 

 
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 Mz;fs; kw;Wk; 12 rpWth;fs; Nrh;e;J xU Ntiyia 10 ehl;fspy; nra;J Kbg;gh;. mNj 
Ntiyia 6 Mz;fs; kw;Wk; 8 rpWth;fs; Nrh;e;J 14 ehl;fspy; nra;J Kbg;gh;. xU Mz; 
jdpahf mt;Ntiyia vj;jid ehl;fspy; nra;J Kbg;ghh;? xU rpWtd; jdpahf 
mt;Ntiyia vj;jid ehl;fspy; nra;J Kbg;ghd;?  

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 
1

x
 1 part of the work in one day and one 

 boy can complete 
1

y
 part of the work in one day. 

 The amount of work done by 8 men and 12 boys in one day is 
1

10
 

 Thus, we have 
8 12 1

, ,
10x y

      (1)  

 The amount of work done by 6 men and 8 boys in one day is 
1

14  
 

 Thus, we have 
6 8 1

14x y
   

 Let a = 
1

x
 and b = 

1

y
, Then (1) and (2) give, respectively.  

   8a + 12b = 
1

10
 = 4a + 6b - 

1

20
= 0  

   6a + 8b = 
1

14
 = 3a + 4b - 

1

28
 = 0  

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

    

 Thus, we have 
1 1

. .
3 1 3 1 1 116 18 2

14 5 20 7 70 140

a b a a
i e   

 
     

 

 That is, a = 
1 1

,
140 280

b  

  Thus, we have x = 
1

140, 280x y
a b


     

 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 B) = 0.24, find  

i. ( )P A B   ii. ( )P A B  

P(A) = 0.52, P(B) = 0.43,  kw;Wk; P(A B) = 0.24,  vdpy;  

i. ( )P A B   ii. ( )P A B  

Solution:  

 i. P( A B ) = P( ( )A B  (By de Morgan's law) 

  = 1 – P(A B)  
  = 1 – 0.71 = 0.29  
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 ii. ( ) ( )P A B P A B    (By de Morgan's law)  

  = 1 – P ( ) 1 0.24A B    

  = 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. 
xU njhlh;tz;b nry;Yk; Gjpa ghyj;jpd; mikg;gpw;fhf tpUJ fpilg;gjw;fhd 
epfo;jfT 0.48 Neh;j;jpahd Kiwapy; %yg;nghUl;fisg; gad;gLj;jpajw;fhf 
tpUJ fpilg;gjw;fhd epfo;jfT 0.36 kw;Wk; Nkw;fz;l ,U tpUJfisAk; 

ngWtjw;fhd epfo;jfT 0.2 vdpy; (i) Fiwe;jJ xU tpUjhtJ fpilg;gjw;F 
(ii) xNu xU tpUJ kl;Lk; fpilg;gjw;fhd epfo;jfTfs; ahit?  
Given P(A) = 0.48, P(B) = 0.36 and P(A B) = 0.2  

 

   
 
 i. P(A B) = P(A) +P(B) – P(A  B)  

  = 0.48 + 0.36 – 0.2 = 0.64  
 ii. P(Getting only one award)  
  = P(A) – P(A  B) + P(B) – P(A B)  

  = (0.48 – 0.2) + (0.36 – 0.2)  
  = 0.28 + 0.16 = 0.44 
 

8. (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? 
 ,uz;L Efh;Nthh;fs;> gphpah kw;Wk; mKjd; xU Fwpg;gpl;l mq;fhbf;F> 
 Fwpg;gpl;l thuj;jpy; (jpq;fs; Kjy; rdp tiu) nry;fpwhh;fs;. mth;fs; 
 mq;fhbf;Fr; rktha;g;G Kiwapy; xt;nthU ehSk; nry;fpwhh;fs;. ,UtUk; 
 mq;fhbf;F mLj;jLj;j  ehl;fspy; nry;tjw;fhd epfo;jfitf; fhz;f.   
 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) = 
( ) 5

( ) 36

n A

n S
  

 
(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 khzth;fs; cs;s xU tFg;gpy;> 28 Ngh; NCC-apYk;> 30 Ngh; NSS- Yk;  kw;Wk; 

18 Ngh; NCC kw;Wk; NSS-Yk; Nrh;fpwhh;fs;. xU khzth; rktha;g;G Kiwapy; 

Njh;e;njLf;fg;gLfpwhh; mth; NCC – apy; ,Ue;J>  Mdhy; NSS-y; ,y;yhky; 
,Ug;gjw;fhd epfo;jfitf; fhz;f.  

 Solution:  
  Total number of students n(S) = 50  
 Let A and B be the events of students opted for NCC and NSS  respectively. 
  n(A) = 28, n(B) = 30, n(A B) = 18  

    P(A) = 
( ) 28

( ) 50

n A

n S
  

    P(B) = 
( ) 30

( ) 50

n B

n S
  

    P(A B) = 
( ) 18

( ) 50

n A B

n S
  

 i. Probability of the students opted for NCC but not NSS  

  
28 18 1

( ) ( ) ( )
50 50 5

P A B P A P A B      

 

(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.  
XU gfil cUl;lg;gLk; mNj Neuj;jpy; xU ehzaKk; Rz;lg;gLfpwJ. 
gfilapy; xw;iwg;gil vz; fpilg;gjw;Fk;> ehzaj;jpy; jiyf; 
fpilg;gjw;Fkhd epfo;jfitf; fhz;f.  
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 

  P(A) = 
( ) 3 1

( ) 12 4

n A

n S
   

 
 


