
 

GRADE  -  9 

LESSON :  15 PROBABI LI TY 

 

PROBABI LI TY – AN EXPERI MENTAL APPROAH 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXPERI MENT 

(ACTI ON OR OPERATI ON) 

Tr ial 

(Exper iment  repeat ed number  of  t imes) 

Some import ant  obj ect s f or  exper iment  

Coin Die or  dice Cards (52) Balls, Boys, et c. 

One or  

Several  

out comes 

Out comes can’t  predict  

Random Exper iment  

Subset  Event  

(Collect ion of  some out comes of  t he exper iment ) 

Set  all possible 

out comes 

Based on direct  observat ion 

Or  out comes of  t r ials 

Empir ical of  Exper iment al Probabilit y, P(E) 

P(E) = 
ே௨௠௕௘௥	௢௙	௧௥௜௔௟௦	௜௡	௪௛௜௛௖	௧௛௘	௘௩௘௡௧	(ா)௛௔௦	௛௔௣௣௘௡௘ௗ்௢௧௔௟	௡௨௠௕௘௥	௢௙	௧௥௜௔௟௦  

Sample  

space (S) 

0	≤P(E) ≤ 1 Probabilit y of  occurrence of  an event   + 

probabilit y of  non-occur rence of  t hat  event  = 1 

Sum of  all probabilit ies =1 or  

P(ܧଵ) + P(ܧଶ) + P(ܧଷ) + ….  P(ܧ௡) = 

1P(ܧ଺) = 1



 

 

 

 

Number of  Experiment s 

 (i) When a coin is t ossed 

 P(get t ing a  head),          P(H)  =  
ே௨௠௕௘௥	௢௙	௛௘௔ௗ௦்௢௧௔௟	௡௨௠௕௘௥	௢௙	௧௥௜௔௟௦ 

         And P (get t ing a t ail),       P(T)  =  
ே௨௠௕௘௥	௢௙	௧௔௜௟௦்௢௧௔௟	௡௨௠௕௘௥	௢௙	௧௥௜௔௟௦ 

 

 Also    P(H)   +  P(T)  = 1 

 i) When a die is t ossed,   P(E)  =  
ே௨௠௕௘௥	ே௨௠௕௘௥	௢௙	௢௨௧௖௢௠௘௦	௛௔௩௜௡௚		௔	௣௔௥௧௜௖௨௟௔௥	௡௨௠௕௘௥	௢௙	ௗ௜௘்௢௧௔௟	௡௨௠௕௘௥	௢௙	௧௜௠௘௦	௧௛௘	ௗ௜௘	௜௦	௥௢௟௟௘ௗ	(௧௛௥௢௪௡)

 

 

 and P(ܧଵ) + P(ܧଶ) + P(ܧଷ) + P(ܧସ) + P(ܧହ) + P(ܧ଺) = 1 

 Where   P(ܧଵ) = Pr obabilit y of  an event  of  get t ing out come 1. 

  P(ܧଶ) = Probabilit y of  an event s of  get t ing out come 2 and so on. 

 

 Not e : 

 I n t he similar  way, one can f ind t he pr obabilit y of  ot her  exper iment s 

 Probabilit y of  an event  can be any f r act ion f r om 0 t o 1 

  P(E) + P (not  E) = 1 

 The empir ical (or  exper iment al) pr obabilit y depends on t he number  of  t r ials 

under t aken and t he number  of  t imes t he out comes occurs in t hese t r ials. 

  

 

 

 

Know t he t erms 



 

 

 

 

 

1. Probabilit y of  an event  can be 

  a) -0.7  b) 
ଵଵଽ    c) 1.001  d) 0.6 

  Sol. (d) Pr obabilit y of  an event  lies bet ween 0 and 1 [bot h inclusive] 

2. The pr obabilit y of  happening of  an event  is 45%. The pr obabilit y of  an event  is  

  a)  45   b)  4.5  c) 0.45   d) 0.045 

  Sol. (c) 45% means 45 out  of  100  

   Ther ef ore pr obabilit y = 
ସହଵ଴଴ = 0.45 

3. I n a class of  40 st udent s, t her e ar e 110% gir ls. Then t he number  of  gir ls is 

  a)  44   b)  22   c) 30    d) None of  t hese 

  Sol. (d) Maximum is 100%. So 110% is not  valid 

4. Which of  t he f ollowing wor ds r epr esent  uncer t aint y?   

  a) Pr obabilit y  b) Value  c) event    d)  None of  t hese 

  Sol. (a)  Pr obabilit y 

5. Probabilit y r epresent s  

  a) uncer t aint y    b) cer t aint y   

  c) numer ical measure of  uncer t aint y  d) numer ical measure of  cer t aint y 

  Sol. (c) numer ical measur e of  uncer t aint y   

6. I n an exper iment , pr obabilit y of  an event  is bet t er  appr oximat ed, when an exper iment   is 

 per f or med. 

  a) 10 t imes  b) 20 t imes  c) 30 t imes  d) lar ge number  of  t imes 

  Sol. (d) lar ge number  of  t imes 

I .  Mult iple choice quest ions 

Object ive Type Quest ions 



 

7. Empir icalpr obabilit y of  an event  is also known as 

  a) an exper iment al probabilit y  b) a t heor et ical probabilit y 

  c) t heor et ical expect at ion of  a chance 

  Sol. a) an exper iment al pr obabilit y  

8.  An exper iment  is per f or med and pr obabilit y of  an event  A is r ecor ded, pr obabilit y of   

 an event  A can be 

  a) 0.001 b) 1.999 c) 1.001 d) -0.999 

  Sol. a) 0.001 because 0 ≤	P (E)  ≤ 1 

9. An exper iment  is per f ormed 350 t imes and t here are t hree possible event s A, B and C in 

 an exper iment .  Possible occur r ence  of  t hr ee event s ar e r ecor ded, which r ecor ds are  `

  possible? 

  a) A : 166, B :80, C :94                             b) A : 90, B :0, C :250 

  C)   A : 200, B :100, C :50 d) A : 110, B :110, C :110 

  Sol. c) Here A = 200, B = 100, C= 50 

  As possible occur rence of  t hree event s are shown 

  Tot al possible out comes 

  = A + B + C = 200 + 100 + 50 = 350 

  These are equal t o number  of  t r ials 

  Or  P (E) = 
ଷହ଴ଷହ଴ = 1 

           Hence, t his combinat ion is possible. 

10. I n an exper iment , t he sum of  probabilit ies of  dif f er ent  event s is 

            a) 1                      b) 0.5 c) -2 d) 
ଵ଺ଵହ 

  Sol. a) 1 

 

 

 



 

11.  Wr it e t he f or mula f or  f inding t he empir ical pr obabilit y of  an event      

  Sol. The empir ical (or  exper iment al) pr obabilit y P(E) of  an event  E is given by 

  P(E) = 
୒୳୫ୠୣ୰	୭୤	୲୰୧ୟ୪ୱ	୧୬	୵୦୧ୡ୦	୲୦ୣ	ୣ୴ୣ୬୲	(୉)୦ୟୱ	୦ୟ୮୮ୣ୬ୣୢ୘୭୲ୟ୪	୬୳୫ୠୣ୰	୭୤	୲୰୧ୟ୪ୱ  

12. Find t he probabilit y of  head coming up when a coin is t ossed once 

  Sol. Tot al out comes  = 2 

  Number  of  head coming up =1 

  ∴ Pr obabilit y (head coming up) = 
ଵଶ 

13. Wr it e t he sample space of  a coin t ossed t hree t imes. 

  Sol. S(E) = {HHH, TTT, HHT, HTH, THH, TTH, THT, HTT} 

  ∴ Tot al number  of  sample space = 8 

14. A car d  is drawn at  r andom f r om a well shuf f led pack of  52 car ds.  Find t he pr obabilit y  t hat  t he 

 car d drawn is a r ed car d 

  Tot al number  of  r ed car ds in a well shuf f led packof  52 car ds =26 

  ∴ P (dr awing a r ed car d )
	ଶ଺			ହଶ = 

ଵଶ 

 

 

15.   There Are 13 gir ls and 15 boys in a line.   I f  one st udent  is chosen at  random,  t hen f ind 

   t he  probabilit y t hat  he is a boy.    

  Sol.  Tot al number  of  st udent s  = 13 + 15 = 28 

  Number  of  boys  = 15 

  ∴P (a boy)  =
ଵହଶ଼ 

16.  1000 f amilies with 2 children were surveyed and t he f ollowing data were recorded 

Number  of  gir ls in a f amily 0 1 2 

Number  of  f amilies 111 614 275 

  I f  a f amily is chosen at  r andom, comput e t he pr obabilit y t hat  it  has : 

  i) exact  1 gir l  ii) exact ly 2 gir ls  

I .  Short  answer t ype quest ions 



  Sol. Tot al number  of  f amilies = 1000 

  i) Number  of  f amilies t hat  have exact ly one gir l = 614 

  ∴P (a f amily t hat  has exact ly one gir l) 

   = 
଺ଵସଵ଴଴଴  = 0.614 

  (ii) Number  of  f amilies t hat  have exact ly 2 gir ls = 275 

  ∴P (a f amily t hat  has exact ly 2 gir ls) 

  = 
ଶ଻ହଵ଴଴଴  = 0.275 

17.  On One page of  a t elephone directory,  t here were 200 t elephone numbers.  The f requency 

 dist r ibut ion of  their unit  place digit  is given in t he f ollowing table 

Digit  0 1 2 3 4 5 6 7 8 9 

Frequency 22 26 22 22 20 10 14 28 16 20 

 

  What  is t he probability of  a number chosen at  random,  t hat  t he digit  in it s unit  place 

  is 4? 

  Sol. P [digit  4 in t he unit  place of  a t elephone number ] 

  = 
 ࢙࢘ࢋ࢈࢓࢛࢔	ࢋ࢔࢕ࢎ࢖ࢋ࢒ࢋ࢚	ࢊࢋ࢚ࢉࢋ࢒ࢋ࢙	ࢌ࢕	࢘ࢋ࢈࢓࢛࢔	࢒ࢇ࢚࢕ࢀ૝	ࢌ࢕	࢟ࢉ࢔ࢋ࢛ࢗࢋ࢘ࡲ

  = 
૛૙૛૙૙ = 	 ૚૚૙ = ૙.૚ 

18.  I f  t he probability of  winning a game is 0. 4.  What  is the probabilit y of  losing it ?  

            [CBSE 2015] 

  Sol. We know t hat  P(E) + P(not  E) = 1 

  i.e. ,P(Winning a game) + P(losing a game ) = 1 

  P(losing a game ) = 1 - P(Winning a game) 

        = 1 – 0.4 = 0.6 

  Hence, pr obabilit y of  losing t he game = 0.6 

 

 



 

19.  Two coins are t ossed simult aneously 200 t imes and the f ollowing out comes are recorded:  

HH HT/ TH TT 

56 110 34 

  What  is t he empir ical probability of  occurrence of  at  least  one head in t he above  

  case? 

  Sol.  Tot al number  of  possible out comes wit h at  least  one head = 56 + 110 = 166 

  Tot al number  of  out comes = 200 

  ∴P(get t ing at  least  one head ) = 
ଵ଺଺ଶ଴଴ = 0.83 

 

 

1.  A bag cont ains 12 balls out  of  which x balls are whit e.  I f  one ball is taken out  f rom t he 

 bag.  Find the probabilit y of  get t ing a whit e ball.  I f  6 more whit e balls are added t o t he 

 bag and the probabilit y now f or get t ing a whit e ball is double t he previous one,  f ind the 

 value of  x.           [CBSE 2012,  HOTS] 

  Sol.  Tot al Number  of  balls = 12 

   Number  of  whit e balls = x 

   ∴	P (get t ing a whit e ball) = 
௫ଵଶ =  (ଵܧ)ܲ

  Now, 6 more whit e balls are added in t hat  bag 

  ∴	 Tot al number  of  balls = 12 + 6 = 18 

  ∴	P (get t ing a whit e ball) = 
଺ା	௫ଵ଼ =  (ଶܧ)ܲ

  Accor ding t o t he given condit ion,  

(ଶܧ)ܲ     =  (ଵܧ)2ܲ

   
଺ା	௫ଵ଼ = 2 ×

௫ଵଶ 

  ⇒ 
଺ା	௫ଵ଼ =

௫଺ 

  ⇒ 6 + x  = 3x 

  ⇒ 2x = 6 

  ⇒ x  = 3 

I I .  Short  answer t ype quest ions 



 

2.  A die is rolled 300 t imes and f ollowing outcomes are recorded 

Out comes 1 2 3 4 5 6 

Frequency 42 60 55 53 60 30 

 

  Find t he probabilit y of  get t ing a number (i) more than 4(ii) less than 3 

  Sol. (i) Number  of  possible out comes t o get  a number  mor e t han 4 = 60 + 30 = 90 

   Tot al number  of  t ime die r olled = 300 

   ∴	P (get t ing a number  mor e t han 4 ) 

   = 
ଽ଴ଷ଴଴ = 	 ଷଵ଴	 = 0.3 

   .(ii ) Number  of  possible out comes t o get  a number  less t han 3 = 42 + 60 = 102 

   ∴	P (get t ing a number  less t han 3 ) 

   = 
ଵ଴ଶଷ଴଴ = 	 ହଵଵହ଴	 = 0.34 

3.  A purse contains a number of  Rs. 1,  Rs. 2 and Rs. 5 coins as given below.  

Rs. 1 Rs. 2 Rs. 5 

10 14 14 

 

  I f  f rom t he purse a coin is t aken out  at  random,  t hen f ind t he probability   

  t hat  t he coin 

  (i) is not  a Rs. 1 coin (ii) is a Rs. 3 coin     [CBSE 2013] 

  Sol. Tot al number  of  coins = 10 + 14 + 14 = 38 

   (i) Tot al number  of  Rs.1 coin = 10 

   ∴		P (Rs.1 coin) = 
ଵ଴ଷ଼ 

   But  P (not  a Rs.1 coin) = 1 - P (Rs.1 coin) 

      = 1 - 
ଵ଴ଷ଼ = 	 ଶ଼ଷ଼ = 	 ଵସଵଽ 

   (ii) Since t here is no out come f avour able t o choose Rs.3 coin 

   ∴	P(a Rs.3 coin) = 
଴ଷ଼ = 0 



4.  A box has 4 red balls and 12 black balls.  Find t he probability t hat  t he selected ball is 

 (i) a red ball (ii) a black ball,  chosen at  random f rom t he box.  Also prove t hat  sum of  

 t hese t wo  probabilit ies is 1.  

  Sol. Tot al number  of  balls in t he box  = 4 + 12 = 16 

  (i) Number  of  r ed balls = 4 

   ∴ P (a r ed ball) = 
ସଵ଺ = 	 ଵସ 

  (ii) Number  of  black balls = 12 

   ∴ P (a black ball) = 
ଵଶଵ଺ = 	 ଷସ 

   Consider  P (a r ed ball) + P (a black ball) 

   = 
ଵସ + 		 ଷସ =

ସସ = 	1  Hence proved 

 

 

 

1.  The daily cost  of  milk (in Rs) supplied t o 25 houses in a localit y are given below 

Cost  (in Rs. ) Number of  houses 

40 – 50  

50 – 60  

60-  70 

 70 – 80 

80 – 90 

 90 -  100 

4 

5 

3 

5 

2 

6 
 

 I f  one house is chosen at  random,  f ind t he probabilit y that   

  (i) The milk bill of  t he house lies between Rs. 60 and Rs. 80 

  (ii) house is paying at  most  Rs. 69,  f or  the milk bill.  

  (iii) t he milk bill of  t he house is below Rs. 50    [CBSE 2013] 

  Sol. Tot al number  of  houses  = 25 

  (i) Tot al number  of  houses paying t he milk bill bet ween Rs.60 and Rs.80 = 3 + 5 = 8 

   ∴ P (milk bill bet ween Rs.60 and Rs.80) = ଶ଼ହ 

  (ii) Tot al number  of  houses paying at  most   Rs.69 f or  milk = 4 + 5 + 3 = 12 

I .  Long answer t ype quest ions 



   ∴ P (milk bill at  most  Rs.69) = 
ଵଶଶହ 

  (iii) Tot al number  of  houses paying t he bill f or  milk below   Rs.50 = 4   

   ∴ P (milk bill below Rs.50) = 
ସଶହ 

2.  A parent  has collect ed dat a of  number of  schools based on t he mont hly f ees,  so t hat  t he 

 can choose t he school f or  admission of  his child.  The dat a is as f ollows.  

 

Mont hly f ees of  

schools (in Rs) 
Number of  schools 

250 – 500 

500 – 750  

750 – 1000 

1000 – 1250 

 1250 – 1500 

1500 – 1750 

1750 -  2000 

14 

16 

18 

12 

14 

8 

8 

  I f  a school is selected at  random,   f ind t he probabilit y t hat  t he school is having 

  (i) minimum f ee 

  (ii) maximum f ee 

  (iii) f ee lesst han Rs. 1000 

  (iv) f ee Rs. 1000 or more but  less t han Rs. 1500  [CBSE 2015 AND 2016] 

  Sol. Tot al number  of  schools 

   = 14 + 16 + 18 + 12 + 14 + 8 + 8 = 90 

  (i) Number  of  schools having minimum f ee 

   (in t he r ange Rs.250 – Rs.500) = 14 

   ∴	P(School having minimum f ee) = 
ଵସଽ଴ = 	 ଻ସହ 

  (ii) Number  of  schools having maximum f ee 

   (in t he r ange Rs.1750 – Rs.2000) = 8 

   ∴	P(School having maximum f ee) = ଽ଼଴ = 	 ସସହ 
  (iii) Number  of  schools having f ee less t han Rs.1000= 14 + 16 + 18 = 48 

   ∴	P(School having f ee less t han Rs.1000) 



    = 
ସ଼ଽ଴ = 	 ଶସସହ = 	 ଵ଼ହ 

  (iv) Number  of  schools having f ees Rs.1000 or  more but  less t han Rs.1500= 12 + 14 = 26 

   ∴P(School having f ee Rs.1000 or  mor e but  less t han Rs.1500) 

    = 
ଶ଺ଽ଴ = 	 ଵଷସହ 

3.  The given t able  shows the marks obtained by 50 st udents out  of  100 in hist ory 

 examinat ion.  

Marks obt ained Number of  St udent s 

0 – 25  

25 – 50  

50-  75 

 75 – 100 

Total 

9 

8 

23 

10 

50 

  A st udent s is chosen at  random 

  (i) Find t he probabilit y t hat  he has obt ained 75 or more marks.  

  (ii) I f  50% are passing marks, Find t he probability of  t he st udents f ailing in history 

    examinat ion 

  (iii) Find t he probabilit y t hat  t he st udent  has obtained less than 75 marks  

             [CBSE 2016] 

 Sol. Tot al number  of  st udent s = 50 

  (i) Number  of  st udent s who has obt ained 75 or  mor e mar ks = 10 

   ∴P(a st udent s has obt ained 75 or  more mar ks) 

   = 
ଵ଴ହ଴ = 	 ଵ		ହ  

  (ii) Number  of  st udent s who has obt ained less t han 50% mar ks = 9 + 8 = 17 

   ∴P(a st udent s f iling in hist or y examinat ion )  

   = 
ଵ଻ହ଴ 

  (iii) Number  of  st udent s who has obt ained less t han 75  mar ks = 9 + 8 + 23 = 40 

   ∴P(a st udent s has obt ained less t han 75 mar ks )  

   = 
ସ଴ହ଴ = 	 ସହ 



 

4.  Two coins are t ossed 729 t imes and the out comes are recorded below 

Out comes Frequency 

No t ails 

One tails 

Two tails 

189 

297 

243 

   

  Find t he probabilit y of  each event .  Also,  f ind t he probability t hat  at  least  one t ails  

  will come.           [CBSE 2015] 

  Sol. Tot al number  of  out comes = 729 

  The pr obabilit y of  each event  is given by 

   P (no t ail) = 
ி௥௘௤௨௘௡௖௬	௢௙	௡௢	௧௔௜௟்௢௧௔௟	௡௨௠௕௘௥	௢௙	௧௥௜௔௟௦ 

 `        = 
ଵ଼ଽ଻ଶଽ = 	 ଻ଶ଻ 

   P (one t ail) = 
ி௥௘௤௨௘௡௖௬	௢௙	௢௡௘	௧௔௜௟்௢௧௔௟	௡௨௠௕௘௥	௢௙	௧௥௜௔௟௦ 

        = 
ଶଽ଻଻ଶଽ = 	 ଵଵଶ଻ 

   P (t wo t ail) = 
ி௥௘௤௨௘௡௖௬	௢௙	୲୵୭	௧௔௜௟்௢௧௔௟	௡௨௠௕௘௥	௢௙	௧௥௜௔௟௦ 

        = 
ଶସଷ଻ଶଽ = 	 ଵଷ 

  Number  of  possible out comes f or  get t ing at  least  one t ail = 297 + 243 = 540 

  ∴ P (get t ing at  least  one t ail)    = 
ହସ଴଻ଶଽ = 	 ଶ଴ଶ଻ 


