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Grade I X  

Lesson  :  8  Mot ion 

CHAPTER AT A CLANCE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Mot ion is a st raight  line 

 When a body moves along a 

st raight  line.  i. e.    

x- coordinat e.  

 I t  is known as one-

dimensional mot ion or 

rect ilinear mot ion of  a 

part icle.  

MOTI ON 

An object  is said t o be in mot ion if  its posit ion changes cont inuously 

with respect  t o a f ixed ref erence point  called origin.  

ࢊࢋࢋࡿ =  
ࢋࢇࢀ ࢋࢀࢊࢋࢋ࢜ࢇ࢚࢘ ࢋࢉࢇ࢚࢙ࡰ =

 ࢚࢙

ࢊࢋࢋࡿ ࢋࢍࢇ࢘ࢋ࢜ =  
ࢋࢇࢀ ࢋࢀ ࢇ࢚ࢀࢊࢋࢋ࢜ࢇ࢚࢘ ࢋࢉࢇ࢚࢙ࡰ  ࢇ࢚ࢀ  

Speed 
 Speed of  a body is def ined as t he dist ance 

t ravelled by it  per unit  t ime 

 SI  unit  of  speed is m/ s 

 When t he body t ravels at  varying speeds 

during a j ourney,  t hen average speed is 

calculat ed as t ot al dist ance t ravelled 

divided by t he t ot al t ime t aken,  

 

 

Measurement  of  Mot ion Types of  Mot ion 

࢚࢟ࢉࢋࢂ =  
ࢋࢇࢀ ࢋࢀ࢚ࢋࢋࢉࢇ࢙ࡰ  

࢚࢟ࢉࢋࢂ ࢋࢍࢇ࢘ࢋ࢜    =  
ࢋࢇࢀ ࢋࢀ ࢇ࢚ࢀ࢚ࢋࢋࢉࢇ࢙ࡰ ࢇ࢚ࢀ  

Velocity 
 Velocit y of  a body is def ined as it s 

displacement  per unit  t ime 

 

 

 SI  unit  of  velocit y is m/ s 

 The average velocit y of  a body is def ined 

as t ot al displacement  of  a body divided by 

t ot al t ime t aken.  

 

,࢚ࢇ࢘ࢋࢋࢉࢉ = ࢇ  
࢜ −   ࢚࢛

 

Accelerat ion 
 Accelerat ion is def ined as t he 

rat e of  change of  velocit y of  a 

body  

 SI  unit  is /  ࢙
 

(i. e.
ࢋࢇࢀ ࢋࢀ࢚࢟ࢉࢋ࢜  ࢋࢍࢇࢎ ) 

Dist ance 

 The lengt h of  pat h covered by a moving 

obj ect  on a plane is called dist ance 
 SI  unit  is met re (m) 

Displacement  

 The short est  dist ance f rom 

init ial posit ion of  an object  t o it s 

f inal posit ion is called 

displacement .  

 SI  unit  is met re (m) 

Mot ion along circular path 

 A body moving with 

unif orm speed along a 

circular pat h is said to 

be in unif orm circular 

mot ion.  

 Angular velocit y (࣓) 

=
ࢋࢇ࢚ ࢋࢀ࢚ࢋࢋࢉࢇ࢙ࢊ ࢘ࢇ࢛ࢍ  

 ࣓ =  
 ࢚ࣂ

Types of  mot ion in a st raight  line 

Unif orm mot ion: I f  a body 

covers equal dist ances in 

equal int ervals of  t ime in a 

st raight  line,  t hen it s mot ion 

is said to be unif orm mot ion.  

Non- Unif orm mot ion: I f  a 

body covers unequal distances 

in given equal int ervals of  

t ime,  t hen it s mot ion is said 

t o be non- unif orm 

࢜ = ࢛  +  ࢙ࢇ 

EQUATI ON OF MOTI ON 

 Equat ion f or Velocit y – Time relat ion or 1st 

equat ion of  mot ion   

v = u + at  

 Equat ion f or Posit ion – Time relat ion or 2nd 

equat ion of  mot ion   

s = ut  + 
࢚ࢇ 

 Equat ion f or Posit ion – Velocit y relat ion or 3rd 

equat ion of  mot ion 

Graphical 

Represent at ion 

of  mot ion 

(Cont inued on 

next  page) 
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Cont inued f rom previous page Graphical Represent at ion of  Mot ion.  

Mot ion can be represent ed graphically by 

plot t ing displacement  – t ime (s- t ) graph and 

velocity – t ime (v- t ) graph.  

                                                                                     

 

Velocit y – t ime graph 

 

 

 

 

 

 

 

 

 

 

The slope of  velocit y – t ime graph gives t he accelerat ion of  t he moving body.  

Slope of  v- t  graph f or t ime (࢚ −  (࢚
 

              = 
=  = ࢚ࢋࢉ࢘ࢋ࢚ ࢄ࢚ࢋࢉ࢘ࢋ࢚ ࢅ  

 ࢚ି࢚ࡿషࡿ
                                =  

࢚ି࢚ࡻିࡻ =  

࢚࢛ି࢜  

                = Accelerat ion 

 

   

  

 

 

 

 

 

 

 

 

  

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Unif orm velocit y 
(unif orm - mot ion) 

Object  at  rest   Non- unif orm mot ion 

Unif orm 

accelerat ion 
Unif orm 

ret ardat ion  
Zero accelerat ion or  

const ant  velocit y 

The slope of  displacement  – t ime graph gives t he velocit y of  t he  obj ect .  

I n t ime int erval  (ݐଶ −  (ଵݐ

Displacement ࢙  =  −  ࢙

 

    Slope   = 
=  = ࢚ࢋࢉ࢘ࢋ࢚ ࢄ࢚ࢋࢉ࢘ࢋ࢚ ࢅ  

 ࢚ି࢚ࡿషࡿ
  =  

  = Velocit࢚ି࢚ࡿషࡿ y 
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Act ivit y /  Project  1 

Obj ect ive :  To plot  s- t  graph f rom observed quant it ies and calculat e average 

  velocit y.  

Materials Required :  A st op wat ch,  a car with driver,  graph paper 

Method :  1.   St art  f rom a point  on t he highway and set  t he odomet er and 

   st opwatch at  zero 

  2.   Af t er every f ive minut es,  not e down t he odomet er reading.  

   Not e that  once t he st op watch is start ,  it  does not  st op t ill one 

   hour is over.  

  3.  Select ing appropriat e scale,  plot  a displacement  t ime graph with 

   t ime on x – axis and displacement  on y- axis 

  4.  Find the slope of  graph plot t ed by you.  

Conclusion :  Slope of  graph :  ___________________ 

  Type of  mot ion :  ___________________ 

  Average velocit y :  ___________________ 

Act ivit y /  Project  2 

Obj ect ive :  To calculat e t he accelerat ion of  a body by plot t ing graph f rom given 

  data and int erpret  the graph.  

Materials Required :  Given data,  graph,  ruler,  pencil 

Method :  1.   Collect  the given data,  t able and graph sheet .  

  2.   Select  appropriat e scale and plot  t ime on X – axis and velocit y 

   of  Y- axis 

  3.  Plot  a graph using t he given dat a.  

  4.  Calculat e t he slope of  t he graph f or dif f erent  t ime int ervals.  

Conclusion :  Nat ure of  mot ion :  ___________________ 

  Slope of  graph :  ___________________ 

  Tot al Displacement  :  ___________________ 

 

 

Know t he t erms 
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1. Equat ions of  mot ion can be used f or   a body having                                          

 a) unif or m mot ion           b) non unif or m mot ion  

 c) unif or m acceler at ion d) non unif or m acceler at ion   

2. The slope of  t he  -  t  graph is a measur e of   

  

 

 

 

 a) Velocit y = 2  b) acceler at ion =     

 c) Velocit y  =   d) acceler at ion = 2  

 v =  
( )

( )
    = 2 m/ s 

3. For  a body st ar t ing f r om r est  t he displacement  in 10 second, when it  acquir es  4  

 in 2 seconds is  

 a) 25 m b) 50 m c) 500 m d) 100 m 

  v= u + at  

 or  a =  =  = 2 /  

 a = ut  +  a  = 0 +  x 2 (10) ) 

 

 

 

Object ive Type Quest ions 

I .  Mult iple choice quest ions 
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4. Mot ion of  bodies A and B is depict ed by t he -  t  graph.  Then which of  t he f ollowing 

 is/ ar e  incor r ect ? 

 

 

 

 

 A: A has unif or m mot ion B : B has less velocit y t han A init ially 

 C: B cr osses A at  X D : A comes t o r est  at  X 

 a) Only A b) Only B and C c) Only B,C and D d) All of  t hem 

5. The v- t  gr aph f or  x- t  gr aph given her e is best  dr awn as 
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6. Fr om  -  t  gr aph, one can dr aw t he f ollowing conclusions : 

 

 

 

 

 A : <            B :  is negat ive 

 C :  is t he least  by magnit ude D : acceler at ion is unif or m 

 a) Only A is cor r ect  b) Only B and C  ar e cor r ect  

 c)  Only A , B and C ar e cor r ect  c) Only D is cor r ect  

7. For  a unif or mly acceler at ed body wit h init ial and f inal velocit ies as u and v , t he 

 aver age velocit y is 

  a)                         b)                          c)                       d)  

8. I n a unif or mly acceler at ed mot ion, 

 A : v-t  graph is a st r aight  line not  par allel t o t  or  v axis 

 B : v- t  gr aph is  not  a st r aight  line 

 C: Slope of  v -  t  gr aph var ies d) Slope of  v- t  gr aph is const ant  

 a) Only A is cor r ect  b) Only A and B  ar e cor r ect  

 c)  Only A , B and C ar e cor r ect  c) Only B,C, D is cor r ect  

9. Ar ea below v -  t  graph is a measur e of  

 a) Acceler at ion   b) Displacement   

 c) Angular    speed  d) Angular  acceler at ion   

10. I f  t he velocit y of  a body is r educing, it  is said t o have 

 a) Negat ive acceler at ion  b) Ret ar dat ion  

 c) Posit ive Acceler at ion  d) Bot h (a) and  (b) 
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11. For  a body moving in a st r aight   line, t her e can be sit uat ions wit h  

 A: v = 0, a ≠ 0 B : a = 0, v ≠ 0 

 a) Only A  is cor r ect  b) Only B is cor r ect  

 c) Bot h A and B ar e cor r ect  d) Bot h ar e incor r ect  

12.     One can conclude f r om t he given ݔ -  t  gr aph  t hat  

 

 

 

 

 a) ܸ  >  ܸ          b) ܸ  <  ܸ       

  c)  ܸ  =  ܸ   at =  ଵ    d) ܽݔ   ܽ  1 

13.  I f  t he v –t  gr aph is a st r aight  line inclined t o t he t ime axis, t hen 

  a) a = 0  b) a ≠ 0  

  c) a = const ant  ≠ 0  d) a ≠ const ant  ≠ 0 

14. A body st ar t ing at  a point  , say A, r eaches, say B, ahead in a st r aight  line and  

  r et ur ns back  t o A .  Then t her e is 

  a) Posit ive displacement  b)  negat ive displacement  

  c) zer o displacement  d) cannot  be said 

15. A car  acceler at e, unif or mly f r om 15 km/ h t o 36 km/ h in 5 minut es.  The 

 acceler at ion is  

 (a) 5 ݉ିݏଶ  (b) 1݇ ݉/ /ଶ (d) 216݇݉ିݏଶ (c) 216݉ିݏ  ଶିݏ
ݑ         = 15݇݉/ ℎ, ݒ = 36݇݉/ ℎ, ݐ = 5 min =  

ଵଵଶ ℎ 

ࢇ       =
࢚࢛ି࢜ =  

ିૡቀ ቁ  = 216݇݉/  ଶݏ
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16. A body moves in a cir cle of  r adius 5 m wit h a speed of ଵ, Then itିݏ5݉  has  

 A : an acceler at ion of  ି࢙,  

 B : an acceler at ion var ying wit h dir ect ion alone 

 (a)  Only A is cor r ect  

 (b)  Only B is cor r ect  

 (c)  Bot h A and B ar e cor r ect    

 (d)  Neit her   A nor  B is cor r ect  

17. A man walks wit h a speed of  ି࢙,  nor t hwar ds and t hen t ur ns t o his r ight  t o move wit h

  t he same speed. The change in velocit y is  

 (a) 5√2ܰܧ (b) 5√2ܵܧ  (c) 5√2ݓݏ (d) 25√2ܵܧ  

  

 

 

 

18. The displacement  of  t he body in 5 seconds f r om t he beginning of  t he mot ion is 

 

 

 

 

  

  

  (a) 12.5m (b) 100 m (c) 87.5 m (d) 50 m 

  Displacement  = Ar ea of   ∆ABC  

              A = 
ଵଶ 20 ݔ 5 ݔ  = 50 ݉  
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19. Pr anesh is in seat  number  48 of  a t r ain moving wit h a speed of  18 km/ h and Sr inidhi is 

 st anding on t he plat f or m. Then 

  A : Pr anesh is at  r est  accor ding t o anot her  passenger  in t he t r ain 

  B : Sr inidhi is moving accor ding t o Pr anesh 

  C : Pr anesh is moving accor ding t o Sr inidhi 

  D : Pr anesh is moving accor ding t o t he t r ain  

  Then t he incor r ect  opt ions ar e 

  (a) A,D (b) B, C (c) B, D (d) Only D 

20. The v-t  gr aph shown her e depict s t he mot ion of  A and B such t hat  

  

 

 

  

  (a) They collide when t heir  velocit y is 10  

  (b) velocit y of  A exceeds beyond  10  

  (c) bot h A and B have non-zer o acceler at ion   

  (d) bot h A and B have zer o acceler at ion. 

21. Suppose a boy is enj oying a r ide on a mer r y-go-r ound which is moving wit h a const ant  

 speed of   10 ,  it  implies t hat  t he boy is                 [NCRT Exemplar  Pr oblem] 

  (a) At  r est  

  (b) moving wit h no acceler at ion 

  (c) in acceler at ion mot ion   

  (d) moving wit h unif or m velocit y. 

22. Ar ea under  a v- t  gr aph r epr esent s a physical quant it y which has t he unit  

                      [NCRT Exemplar  Pr oblem] 

 (a)  (b) m (c)  (d)  
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23. Four  car s A,B,C and D ar e moving on a levelled r oad. Their  dist ance ver sus t ime 

 gr aphs ar e shown in f igur e. Choose t he cor r ect  st at ement    [NCRT Exemplar  

 Pr oblem] 

 

 

 

 

 

  (a) Car  A is f ast er  t han car  D 

  (b) Car  B is t he slowest  

  (c) Car  D is f ast er  t han car  C   

 (d) Car  C is t he slowest . 

24. Which of  t he f ollowing f igur es r epr esent  unif or m mot ion of  a moving obj ect  

 cor r ect ly?                [NCRT Exemplar  Pr oblem] 

  

 

 

 

 

 

 

25. Slope of  a velocit y-t ime gr aph gives              [NCRT Exemplar  Pr oblem] 

  (a) t he dist ance  (b) t he displacement  

  (c) t he acceler at ion  (d) t he speed. 
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26. I n which of  t he f ollowing cases of  mot ion, t he dist ance moved and t he magnit ude of

  displacement  ar e equal?            [NCRT Exemplar  Pr oblem] 

  (a) A car  is moving on a st r aight  r oad 

  (b) A car  is moving in a cir cular  pat h 

  (c) The pendulum is moving t o and f r o   

 (d) The ear t h is r evolving ar ound t he Sun 

 

 

27.  

 

 

 

  

 

 

 

1. C 2. E 3. D 4. B 5. A 

 

 

 

28. Equat ions of  mot ion ar e applicable f or  ___________ acceler at ed mot ion 

29. The maximum displacement  bet ween t wo point s in a cir cular  pat h of  r adius r  can be_______ 

30. Acceler at ion of  a body whose r -t  gr aph is par alled t o t ime axis is ___________ 

31. Usha swims in a 90 m long pool f r om one end t o anot her  and back. Her  aver age velocit y is 

 ___________ 

1. c 2. a 3. d 4. d 5. d 6. c 7. c 8. b 9. b 10. d 

11. b 12. a 13. d 14. c 15. d 16. b 17. a 18. d 19. a 20. b 

21. c 22. b 23. b 24. a 25. c 26. a     

Column I  Column I I  

1. Displacement  per  second 

2. Dist ance per  second 

3. Negat ive acceler at ion 

4. Const ant  acceler at ion 

5. Ar ea under  v- t  gr aph 

A. Displacement  

B. Unif or m cir cular  mot ion 

C. Velocit y 

D. Ret ar dat ion 

E. Speed 

I .  Mat ch t he column 

I  Fill in t he blanks 
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32. Displacement  of  a body which moves (3/ 4)௧   r ound of  a cir cular  pat h of  r adius r  is 

 ___________ 

33. Acceler at ion and displacement  ar e  ___________ quant it ies 

 

 

 

 

 

34. Mot ion of  ear t h ar ound t he sun in non-unif or mly acceler at ed. 

35. The acceler at ion of  a body in unif or m cir cular  mot ion is dir ect ed t owar ds t he cent r e of  t he            

      cir cular  pat h  

36. Acceler at ion of  a body is expr essed in ݉ݏଶ in SI  syst em 

37. The negat ive slope of  s-t  indicat es r et ar ded mot ion 

38. Mot ion is r elat ive in nat ur e. 

  

 

 

Direct ion :  (Q. 39 t o Q 41) :  I n the f ollowing Quest ions,  t he Assert ion and Reason have 

 been put  f orward .   Read t j e st at ement s caref ully and choose t he correct  

 alternat ive f rom t he f ollowing : 

 a) Bot h t he Asser t ion and t he Reason ar e cor r ect  and t he Reason is t he cor r ect  

 explanat ion of  t he Asser t ion. 

 b) The Asser t ion and t he Reason ar e cor r ect  but  t he Reason is not  t he cor r ect   

     explanat ion of  t he Asser t ion. 

 c) Asser t ion is t r ue but  t he Reason is f alse. 

 d) The st at ement  of  t he Asser t ion is f alse but  t he Reason is t r ue. 

 

 

 

28. Unif or mly 29. 2r  30. zer o 31. zer o 32. r√2 33. vect or  

34. Tr ue 35. False 36. False 37. Tr ue 38.Tr ue 

I .  True or  False 
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39.  Assert ion :  Displacement  is the short est  dist ance f rom one point  t o anot her 

      Reason :  Displacement  can never be great er t han distance t ravelled.  

 b) The Asser t ion and t he Reason ar e cor r ect  but  t he Reason is not  t he cor r ect   

      explanat ion of  t he Asser t ion. 

40.  Assert ion :  Unif orm circular mot ion is also called accelerat ed mot ion.  

     Reason :  Direct ion of  mot ion changes at  every point .    So velocit y is not  constant  

 a) Bot h t he Asser t ion and t he Reason ar e cor r ect  and t he Reason is t he cor r ect  

 explanat ion of  t he Asser t ion 

41.  Assert ion :  Sun appears t o rise in t he east  and set  in the west . 

      Reason :  The ear t h r evolves ar ound t he sun in unif or m cir cular  mot ion.  

 b) The Asser t ion and t he Reason ar e cor r ect  but  t he Reason is not  t he cor r ect  

explanat ion of  t he Asser t ion. 

42.  “ An object  may appear moving t o one person and at  rest  t o another person at   t he 

 t ime”.   Just if y giving an example.  

 An obj ect  appear ing at  r est  t o one per son may appear  t o be moving t o anot her  per son.  

For  example, f or  a boy st anding on t he gr ound, a t r ee or  a building appear s t o be at  r est .  But  

f or  anot her  per son sit t ing in a  moving bus, t he same obj ect  appear  t o  be moving in opposit e 

dir ect ion t o t hat  of  mot ion of  t he bus. 

43.  How are the states of  rest  and mot ion relat ive? 

 St at es of  r est  and mot ion or e r elat ive because t hey ar e int er pr et ed accor ding t o t he 

change in posit ion of  t he obj ect  wit h r espect  t o t he or igin.  For  example, mount ains t r ees et c. 

Ar e at  r est  wit h r espect  t o us.  But  t o an ast r onaut  in out er  space, t hey ar e in mot ion as t he 

ear t h is r ot at ing. 

44.  Dist inguish bet ween scalar quant it y and vect or quant it y.  

 Scalar quant it ies have magnit ude only.  For  example speed and dist ance. 

 Vect or quant it ies have magnit ude as well as dir ect ion. For  example velocit y and 

displacement . 
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45.  The mot ion of  wat er in a dam serves human beings by generat ing elect ricit y as it  is a 

 cont rolled mot ion.   Give one example of  an cont rolled mot ion.   What  ef f ect s  could it  

 cause? 

 The mot ion of  wat er  dur ing a hur r icane or  t sunami is uncont r olled .  I t   could cuse mass 

scale devast at ion and a sever e loss t o lif e and pr oper t y.  Thus mot ion should occur  in a 

cont r olled manner . 

46.  I s it  possible t hat  t he t rain in which you are sit t ing appears t o move while it  is  at  

 rest ? 

 The t r ain in which we ar e sit t ing appear s t o move when t he r elat ive posit ion of  a point  on 

adj acent  t r ain changes.  This happens when we ar e at  r est  and adj acent  t r ain on next  t r ack 

st ar t s moving. 

47.  What  causes t he phenomena of  sunrise,  sunset  and change of  seasons.    How  do  we

 perceive this cause? 

 The mot ion of  ear t h ar ound  t he sun causes change of  seasons. We per ceive t he mot ion 

of  ear t h by obser ving t he change in posit ions of  st ar s, moon, planet s et c., locat ed in out er  

space. 

48.  The walls of  your classroom are in mot ion but  appear stat ionary.   Explain.  

 The walls of  classr oom ar e at  r est  w.r .t . us because t heir  r elat ive posit ion r emains 

const ant .  But  t o a per son in out er  space t hey appear  moving as t he ear t h r ot at es. 

49.  Def ine unif orm mot ion.  

 When a body cover s equal dist ances in equal int er vals of  t ime, t hen it  has unif or m 

mot ion. 

50.  Bet ween t wo given posit ions,  distance t ravelled can never be less t han the 

 displacement .  Why? 

 Dist ance is t he act ual lengt h of  pat h bet ween t wo point s which could be cur ved.   Z ig zag 

or  st r aight  line.  However , displacement  is t he st r aight  line pat h which is t he shor t est  possible 

dist ance bet ween t wo point s.  Thus displacement  can never  be mor e t han dist ance.  I f  act ual 

pat h t r aver sed bet ween t wo point s is a st r aight  line, t hen dist ance is equal t o displacement . 

51.  Def ine speed.  

 Speed is def ined as t he dist ance t r avelled per  unit  t ime by a body. 

52.  Def ine velocit y.  

 Displacement  per  unit  t ime of  a body is called velocit y. 
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53.  The lengt h of  minute hand of  a clock is 14 cm;  Calculat e the speed at  which t he t ip 

 of  minut e hand moves.  

 Radius of  clock dial = Lengt h of  minut e hand = 14 cm 

 I t  complet es 1 r ound in 1 h = ( 60 x 60) s. 

 Speed of  t he t ip of  minut e hand 

 = v = 
ଶగ௧  =  

ଶ   
మమళ 

  ଵସ    = 
ଵଵସହ cmିݏଵ 

54.  A part icle is moving in a circle of  diameter 5m.   What  is it s displacement  when  it  

  covers one and a half  revolut ions? 

 Af t er  one and a half  r evolut ion, t he par t icle r eaches t he diamet r ically opposit e end.   Thus 

displacement  = 5 m 

55.  A body is t hrown vert ically upwards and rises t o height  h.   Calculat e (a) t otal 

 dist ance t ravelled (b) displacement  of  the body when it  is caught  back.  

 a) Dist ance = 2 h ( ascend + descend) 

 b) Displacement  = zer o (t he body r et ur ns back) 

56.  What  is t he numerical rat io of  average velocit y t o average speed of  an obj ect  

 moving along a st raight  line path? 

 I n a st r aight  line mot ion, aver age velocit y = aver age speed. 

 Thus t heir  r at io is 1 : 1 

57.  An elect ric t rain is moving with a velocit y of   30 m/ s.   How much dist ance will it   

 t ravel in 30s? 

 Velocit y, v =  30 mିݏଵ ; t ime, t  = 30 s 

 Dist ance = vt  = 30 x 30 = 900 m 

58.  Mohan t ravels at  20 m/ s f rom home t o market  and ret urns back at  25 m/ s.   

  Find his average velocit y f or t he ent ire j ourney.  

 Displacement  of  t he Mohan over  t he j our ney = zer o 

 Thus, aver age velocit y = zer o 

59.   Def ine accelerat ion 

 Acceler at ion is def ined as t he r at e of  change of  velocit y of  a body. 
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60.  Def ine unif orm accelerat ion.  

 The acceler at ion of  a body is said t o be unif or m if  it s velocit y changes by equal amount  in 

equal int er vals of  t ime. 

61.  Why in a graph plot t ed  bet ween distance and t ime,  we always put  t ime on   

࢞          − a࢙࢞ and dist ance on y – a࢙࢞? 

 When a gr aph is plot t ed bet ween t wo var iable quant it ies, t hen t he quant it y which var ies 

independent ly, is plot t ed on y – aݏ݅ݔ.  Since t ime is an independent  var iable, it  is plot t ed on  ݔ − 

aݏ݅ݔ. 
62.  What  t ype of  mot ion is described by the f ollowing graphs? 

   

  

 

 

  a) Obj ect  is at  r est   b) Obj ect  is in non unif or m mot ion 

63.  Out  of  t he f ollowing,  ident if y the graph which corresponds t o a mot ion with (i) 

 Unif orm retardat ion.  (ii) Zero accelerat ion.  

  (A) 

 

 

 

   

  (B) 

 

 

 

 

  (C) 

 
Time 

Speed 

Speed 

Time 

Time 

Speed 
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  i)  Unif or m r et ar dat ion: gr aph C as it  has negat ive slope. 

  ii) Zer o acceler at ion: gr aph B as it  has zer o slope. 

64.  The mot ion of  f our cars A,  B,  C and D is represent ed below.   Which of  t he  cars is  

 t ravelling.  

  a) the f ast est   b) t he slowest ? 

   

  a) C is t r avelling t he f ast est  as it  has t he highest  slope 

  b) B is t r avelling t he slowest  as it  has t he lowest  slope 

65.  Which physical quant it y is given by the area under the velocit y – t ime graph ? 

  Displacement  of  t he body. 

66.  Find the displacement  of  the body in f irst  10 seconds in t he f ollowing graph.  

   

  Displacement   = Ar ea  under  t he vt  gr aph 

   = Ar ea of  r ect angle ABCD 

                      = AB x AD 

   = 15 mିݏଵ x 10 s 

                                         = 150 m 
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67.  A car accelerat ion non- unif ormly over a path f or t ime t .   Do equat ion of   mot ion hold 

 t rue in t he case? Why/  Why not ? 

 No, because t he equat ion of  mot ions ar e valid f or  unif or mly acceler at ed mot ion only. 

68.  A van accelerat es unif ormly and it s velocit y changes f rom 5 m/ s. in t ime t .   

   Find it s  average velocit y.  

  I nit ial velocit y , u = 5 mିݏଵ, f inal velocit y  v = 25 mିݏଵ 

          For   unif or m acceler at ion, aver age velocit y  = 
௨ା௩ଶ  = 

ହାଶହଶ  = 15 mିݏଵ 
69.  A body is t hrown vert ically upward wit h velocit y u.   Derive an expression f or  

 height  ‘h’  t o which it  rises.  

  Final velocit y at  t he highest  point , v = 0 

  Let  acceler at ion, a ( negat ive as t he body t r avels against  gr avit y). Fr om t hir d equat ion of  

mot ion. 

 H = 
௩మି௨మ ଶ  ⟹ 

ି௨మ ିଶ  = 
௨మଶ 

70.  What  t ype of  mot ion is described by a st one which moves in a circular path with  

  const ant  speed? 

 Unif or m cir cular  mot ion 

71.  Find the angular velocit y of  a satellit e which revolves in a circular orbit  of   radius 

   35000 km and complet es one round in 12 hours.  

 Angular  velocit y, ߱ = 
ଶగ௧ = 

ଶ  గଵଶ  = 
గ 

72.  A car t ravels a distance of  360 km in 5 hours.   What  is the speed in mି࢙ 
        Dist ance = 360 km  = 360 x 10ଷ m ; 

          Times  5 h = 5 x 3600 s 

          Speed = 
௦௧ ் 

 =  
ଷ ୶ ଵయ ହ  ଷ  = 20 m/ s. 

73.  Def ine displacement  of  a part icle in linear mot ion.   Does it  depend upon the 

 origin? 

          The shor t est  dist ance measur ed f r om init ial posit ion of  t he par t icle t o it s f inal posit ion is 

called displacement . 

  No, displacement  of  a par t icle does not  depend upon t he choice of  or igin. 
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74.  A cyclist  once goes round a circular t rack of  diamet er 105 m in 5 minut es.   

 Calculat e  his speed.  

  V = 
௨்  

  = 
గௗ௧  = 

ቀమమ ళ   ଵହቁ
(ହ  )௦   = 

ଷଷହ   
  = 1 . 1 mିݏଵ 
75.  Def ine (a) average speed (b) average velocit y 

 Aver age speed is def ined as t he t ot al dist ance cover ed by a body per  unit  t ime 

 Aver age velocit y is def ined as t he t ot al displacement  of  a body per  unit  t ime. 

76.  Observe t he signboards on roads indicat ing t he speed –limit .   What  does t his 

 indicat ion mean? Why over speeding is a hazard? 

 Speed limit s indicat e t he maximum dist ance a vehicle r unning on t hat  r oad can saf ely cover  

in one hour .  Over  speeding could lead t o sever  accident s and even pose t hr eat  t o ones lif e. 

77.  A body can have zero average velocit y but  not  zero average speed.   Why? 

 The aver age velocit y of  a body is zer o if  it s displacement  is zer o, i.e. t he obj ect  comes 

back t o it s init ial posit ion.  However , t he dist ance cover ed by t he body is not  zer o, hence 

aver age speed is non-zer o. 

78.   Why is t he mot ion of  a t rain start ing f rom one st at ion st opping at  t he ot her  is  

 non-  unif orm? 

 When t he t r ain st ar t s f r om r est  f r om a st at ion, it  acceler at es t o at t ain a  maximum 

velocit y. Ther eaf t er , on r eaching t he next  st at ion, br akes ar e applied and it  r et ar ds bef or e it  

f inally comes t o r est .  Thus, t he mot ion of  t he t r ain is non-unif or m. 

79.  Represent   the given dat a graphically 

Time ( in sec) 0 2 4 6 

Dist ance (in m) 0 5 10 20 
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80.  A cyclist  t ravels a dist ance of  4 km f rom P t o Q and t hen moves a distance of  

  3 km  at   right  angle t o PQ.   Find his displacement .  

  PQ = 4 km, QR = 3 km 

  

 Displacement  PR =  ඥܲܳଶ + ܴܳଶ 

 (Pyt hagor as t heor em) 

 = √4ଶ + 3ଶ = 5 km 

81.  The brakes applied t o a t rain  moving at  90 km/ h  produces a retardat ion of   

 5 m/ .࢙   What   dist ance will it  cover bef ore coming t o a st op? 

/ km 90  = ݑ  h   = 90 x 
ହଵ଼mିݏଵ 

         V = 0, a = -5 mିݏଶ 

         Dist ance, s =    
௩మି௨మ ଶ  =  

ି(ଶହ)మ ଶ  (ିହ)
  

 = 62.5 m 

82.  A t rain st art ing f rom rest  moves with unif orm accelerat ion of  5 m/ .࢙  Find it s 

 velocit y when it  has t ravelled a distance of  1 km.  

 I nit ial velocit y , 0  = ݑ 

 Acceler at ion a = 5 mିݏଶ 

 Displacement s s = 1  km = 1000 m 

 Final velocit y v = ? 

 By t hir d equat ion  =  ݒଶ =  ଶ + 2 asݑ

           ⟹  v = √2 ܽ  ݏ
          = √2 ܺ  5 ܺ  1000 

  = 100 m/ s. 
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83.  Dist inguish bet ween displacement  and dist ance covered by a body in given t ime.  

Dist ance Displacement  

1. The lengt h of  pat h cover ed by a 

moving obj ect  ir r espect ive of  t he 

dir ect ion in which obj ect  is moving 

2. I t  is a scalar  quant it y 

3. I t  cannot  be zer o f or  a moving body 

4. I t  is always gr eat er  t han or  equal t o 

displacement  

 

 

5. I t  is always posit ive 

1. The shor t est  dist ance f r om init ial 

posit ion of  an obj ect  t o it s f inal 

posit ion 

2. I t  is a vect or  quant it y  

3. I t  can be zer o if  obj ect  comes back t o 

it s st ar t ing point . 

4. I t  can be equal t o dist ance  only if  t he 

body t r avels in st r aight  line, 

ot her wise is always smaller  t han 

dist ance 

5. I t  can be posit ive, negat ive or  zer o. 

 

84.  (a) I f  you divide the t otal dist ance t ravelled on a car t rip,  are you calculat ing average 

 speed or magnitude of  average velocit y? 

 b) Under  what  cir cumst ances ar e t he t wo quant it ies same? I llust r at e wit h t he help of  an 

example. 

 a) Aver age speed 

 b) When a body, say a car , t r avels 100 km on a st r aight  highway, t hen t he dist ance 

t r avelled is equal t o displacement .  I n such a sit uat ion, aver age speed equals t he magnit ude 

of  aver age velocit y. 

85.  A t rain covers half  of  it s j ourney wit h a speed of  30 mି࢙  and ot her half  wit h a 

 speed of  40 mି࢙.  Calculate it s average speed f or t he ent ire j ourney.  

        Let  lengt h of  each half  of  j our ney = ݔ 

        Time t aken f or  each half ଶ  rݐ ଵ andݐ =  espect ively 

ଵݐ  ∴               =  
௫ଷ ଶݐ  ,ݏ =  

௫ସ t ) ,ݏ ime = 
ௗ௦௧ ௦ௗ ) 

  Tot al t ime, t ଵݐ=  =  
௫ଷ + 

௫ସ = 
ଶ௫ଵଶ 

        Tot al dist ance = 2ݔ  

  Aver age speed =  
ௗ௦௧ ௧ 

  = 
ଶ௫ ௫/ ଵଶ 

  = 
ଶ ௫ ଵଶ   = 34.3 m/ s. 

     Speed of  t he ent ir e j our ney is 34.3 m/ s. 

I .  Short  Answer quest ions 
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86.  What  t ype of  mot ion is represent ed by f ollowing displacement  – t ime graph: 

  

 

 

 

 

 

 

 

  a) Linear  mot ion wit h const ant  velocit y 

  b) Linear  mot ion wit h const ant  velocit y af t er  which t he dir ect ion of  mot ion r ever ses and 

body moves wit h const ant  velocit y. 

  c) Non-unif or m mot ion. 

87.  St art ing f rom a st at ionary posit ion,  Anil paddles his bicycle t o at t ain a velocit y of   10 

 mି࢙   in 25 s.   Then,  he applies brakes such that  he again comes t o rest  af t er 

  next  50 s.    Calculat e the accelerat ion of  the bicycle in both cases.   Also f ind t he  

 t ot al distance  covered by Anil.  

  I nit ial velocit y ݑଵ = 0 f inal velocit y 

ଵ, and tିݏଵ = 10݉ݒ   ime, ݐଵ = 25 s 

  Acceler at ion, ܽଵ= 
௩భష  ௨భ௧భ  = 

ଵ ି ଶହ  = 
ଶହ mିݏଶ  

  Dist ance ݏଵ = ݑଵݐଵ + 
ଵଶ ܽଵݐଵଶ 

  = 0 + 
ଵଶ x 

ଵଶ  x 25 x 25 

      = 125 m 

  Again, ݑଶ = ݒଵ  = 10 mିݏଵ , ݒଶ   = 0, ݐଶ   = 50 s  

  Acceler at ion, ܽଶ   =  
௩మష  ௨మ௧మ  = 

 ି  ଵହ  = 
ିଵହ  mିݏଶ  

        Dist ance, ݏଶ = ݑଶݐଶ + 
ଵଶ ܽଶݐଶଶ 

 = 10 x 50 + 
ଵଶ  (- ଵହ )x 50 x 50 
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  = 500 - 250  = 250 m 

  Tot al dist ance  = ݏଵ + ݏଶ = 125 m + 250 m 

  = 375 m 

  Tot al dist ance  cover ed by Anil is 375 m. 

88.  Rajeev went  f rom Delhi t o Chandigarh on his mot orbike.   The odomet er of  bike 

 reads 4200  km at  t he start  of  t he t rip and 4460 km at  t he end of  his t rip.   I f  

 Raj eev t ook 4h 20 min t o  complet e his t rip,  f ind t he average speed and average 

 velocit y in kmିࢎ as well as mି࢙ 
  Dist ance cover ed = 4460 km – 4200 km 

  = 260 km 

  Time t aken = 4 h 20 min =  4 
ଵଷ h =  

ଵଷଷ  h 

  Aver age speed = 
்௧ ௗ௦௧ ௧௩ௗ ்௧ ௧ ௧  

         = 
ଶ ቀభయయ ቁ  = 60 km /  h 

          = I n m/ s, aver age speed = ቀ60 ×  
ହଵ଼ቁ = 16.67 m/ s. 

89.  The velocit y –t ime graph of  a body is shown below :  

 a) St ate the kind of  mot ion represented by OA and AB.  

 b) Find the velocit y of  t he body af t er 10 s and af t er 40 s.  

 c) What  is the negat ive accelerat ion of  t he body? 

 d) Find the dist ance t ravelled bet ween 10 t h and 30t h second.  

 

 

 

 

  a) OA : Unif or m acceler at ion ; AB : Const ant  velocit y 

  b) Velocit y af t er  10s = 20݉ିݏଵ ; velocit y af t er  40s = zer o 

  c) Negat ive acceler at ion = slope of  BC = 
ିଶ ସିଷ = -2 ݉ିݏଶ 

  d) Dist ance t r avelled bet ween 10t h and 30 t h second 
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  = Ar ea of  r ect angle ABEF 

  = AB x AF = (30 – 10 ) (20) = 400 m 

90.  While arriving Jayant  t ravels 30 km wit h a unif orm speed of  40 km /  h and next  

  30  km with a unif orm speed of  20 km / h.   Find his average speed.  

  Dist ances, ݏଵ = 30 km ; ݏଶ = 30 km 

        Speeds,  ݒଵ = 40 km/ h; ݒଶ  = 20 km / h 

         To f ind aver age speed (ݒ௩) 

        Aver age speed  = 
்௧ ௗ௦௧்௧ ௧  = 

௦భା ௦మ௧భା ௧మ 
ଵݏ   +  ଶ = 30 km + 30 km = 60 kmݏ 

 = ଵݐ         
௦భ௩భ = 

ଷଶ = 0.75 h + 1.5 = 2.25 h 

ଵݐ ∴   +  ଶ = 0.75 + 1.5 = 2.25 hݐ 

 =௩ݒ ∴   
  ଶ.ଶହ   = 16.67 km /  h. 

91.  A car is moving along a st raight  line.   I t  moves f rom 0 t o P in 18 s and ret urns f rom 

 P  t o Q  in 6s.  Find it s average velocit y and average speed in going f rom (i)  0 t o P 

 and  back t o Q.  

 

  

  Dist ance OP = 360 m, PQ = 360  -  240 = 120 m and OQ = 240 m 

       ii) Dist ance OP + PQ = 360 + 120 = 480 m 

         Time = 18 s + 6s = 24 s 

         Displacement  = OQ = 240 m 

        ∴  Aver age velocit y = 
ଶସ ଶସ ௦  = 10 m/ s. 

92.  A powerf ul mot orcycle can accelerat e f rom rest  t o 20 m/ x in only 4s.  

  a) what  is it s average accelerat ion? b) How f ar does it  t ravel in that  t ime? 

  I nit ial velocit y, u = 0, f inal velocit y v = 28 mܵିଵ, t ime t  = 4 s. 

  a) Acceler at ion, a = 
௩ି ௨௧  = 

ଶ଼ିସ   = 7 mܵିଶ 
        b) Dist ance, s = ut  + 

ଵ ଶ  aݐଶ  

     = 0 + 
ଵଶ x 7 x [4]ଶ = 56 m 
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93.  Name a device that  measures distance t ravelled by aut omobiles.   A body t ravels a 

 dist ance  of  15m f rom A t o B and t hen moves a dist ance of  20 mat  right  angle t o AB.

 Calculat e t he  t otal dist ance t ravelled and the displacement .  

  An odomet er  measur es t he dist ance t r avelled in aut omobiles. 

 

 

 

 

 

 

  Let  body moves 20 m f r om B t o C 

  Dist ance = AB   + BC 

                = 15 m + 20 m = 35 m 

  Displacement  = AC  = √ܤܣଶ +  ଶܥܤ 

  = ඥ(15)ଶ +  (20)ଶ 
            =√625 = 25 m 

94.  a) A t rain 100 m along is moving wit h a const ant  velocit y of  60 kmିࢎ.   Find t he t ime 

 it  takes  t o cross t he bridge  1 km long.  

      b) The slope of  the line on a posit ion t ime graph reveals inf ormat ion about  an object ’s 

   velocit y.   What  conclusion can you draw regarding t he mot ion of  an obj ect ,  if  the 

   posit ion –  t ime graph is a : 

  i) horizont al line parallel t o t ime axis 

  ii) st raight  line at   t o t ime axis 

  iii) curve 

  a) Dist ance t r avelled by t r ain = lengt h of  br idge + lengt h of  t r ain = 1000 m + 100 m = 

1100 m. 

  V = 60 km/ h = 60 x 
ହଵ଼ = 

ହଷ  ଵିݏ݉ 
  Time t aken, t  = 

ଵଵ 
(
ఱబయ )௦షభ =66s 
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          b) i) The obj ect  is at  r est  

              ii) The obj ect  is moving at  const ant  velocit y 

               iii) The mot ion of  t he obj ect  is non-unif or m. 

95.  The brakes applied t o a car produce as accelerat ion of  in tି࢙6  he opposit e direct ion

  t o  the mot ion.   I f  the car takes 2s to st op af ter the applicat ion of  brakes,  

 calculate the  dist ance it  t ravels during this t ime.  

  Acceler at ion   a = - 6݉ିݏଶ 
    Final velocit y   v = 0 

  Time, t  = 2 s 

  I nit ial velocit y, u = v – at  ଵିݏ݉ 12 = (2) (6-) – 0 = 
           Dist ance t r avelled, ݔ = 

௩మି ௨మଶ  = 
ି (ଵଶ)మଶ × (ି)   

  = 12m 

96.  The graph given below shows t he posit ion of  a body at  dif f erent  t imes.   Calculate the

  speed  of  t he body as it  moves f rom : 

 

 

 

 

 

 

  i) A t o B b) B t o C c) C t o D 

  i) Speed f r om A t o B = Slope AB 

  = 
(ଷି)
(  ହିଶ )௦  = 1 cm/ s. 

          ii) Speed f r om B t o C = slope BC = zer o 

  iii) Speed f r om  C t o D = slope CD 
(ିଷ)
(  ଽି)௦  = 2 cm / s 
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97.  a) Def ine average speed 

 b) A bus t ravels a dist ance of  120 km wit h a speed of  40 km/ h and returns wit h a 

speed of  30 km / h.   Calculat e t he average speed f or t he ent ire j ourney.  

  a) Aver age speed is t he t ot al dist ance t r avelled by a body divided by t he t ot al t ime 

t aken. 

  b) s = 129 km, ݑଵ = 40 km/ h 

            t  = 
௦௨భ  = 

ଵଶସ  = 3h 

/ ଶ =30 kmݑ             h, ݐଶ =
௦௨మ  = 

ଵଶଷ  = 4h  

  [ t ଶ = 3 + 4 = 7 hrݐ + ଵݐ =  ] 

           Aver age speed = 
ଵଶ =  17.14 km /  h 

98.  St udy the given graph and answer the f ollowing quest ions.  

      i.  Which part  of  the graph shows accelerated mot ion? 

 ii.  Which part  of  the graph shows retarded mot ion? 

 iii.  Calculate t he distance t ravelled by t he body in f irst  4 seconds of  j ourney 

graphically.  

 

 

 

 

 

 

  i) AB shows unif or mly acceler at ed mot ion. 

  ii) CD shows unif or mly r et ar ded mot ion. 

  iii) Dist ance  = ar ea of  ∆ ABE 

              = 
ଵଶ X AE x BE = 

ଵଶ X 4 X 4  = 8 m 

99.  A boy runs f or 10 min at  a unif orm speed of  9 kmh.   At  what  speed should be run f or

  t he  next  20 min so t hat  t he average speed comes t o 12 km/ hr? 
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  Speeds ݒଵ = 9km /  h, v2 =? 

        Times ݐଵ = 10 min = (1/ 6)h, ݐଶ  = 20 min = 
ଵଷ h 

        Aver age speed = 
்௧ ௗ௦௧்௧ ௧  

= ௩ݒ        
௩భ௧భା௩మ௧మ௧భା ௧మ  

        12 = 
ቀଽ ×

భలቁା ቀೡమ/ యቁቀభలା 
భయቁ  

          12 = 2 ቂଷଶ +  
௩మଷ ቃ 

             ⟹ 6 = 
ଽାଶ௩మ  

           Or  = ଶݒ  
ଶଶ  = 13.5 km / h 

100.  a ) Def ine unif orm accelerat ion.   What  is t he accelerat ion of  a body moving wit h 

  unif orm  velocit y? 

 b) A part icle moves over t hree quarters of  a circle of  radius r.  What  is the magnit ude 

of  it s displacement ? 

  a) The acceler at ion of  a body is said t o be unif or m if  it s velocit y incr eases or  decr eases 

by equal amount s in equal int er vals  of  t ime. When a body moves wit h unif or m velocit y, it s 

acceler at ion is zer o. 

  b) I f  a par t icle st ar t s f r om A and st ops at  C, t hen displacement  = AC 

 

 

 

 

 

  By Pyt hagor as Theor em, AC = r√2 
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101.  Velocit y – t ime graph f or t he mot ion of   an obj ect  in a st raight  line parallel t o the 

 t ime  axis.  

 a) I dent if y t he nat ure  of  mot ion of  the object .  

 b) Find the accelerat ion of  the object .  

 c) Draw the shape of  distance –t ime graph f or t his t ype of  mot ion. 

  a) Unif or m mot ion b) Zer o  

  c)  

 

 

 

102.  The speed – t ime graphs of  t wo cars are represented by P and Q as shown below.  

  

 

 

 

 

 

 a) Find t he dif f erence in the distance t ravelled by t he t wo cars (in m) af ter 4s 

 b) Do t hey ever move wit h t he same speed? I f  so when? 

 c) What  t ype of  mot ion car P and Q are undergoing? 

  a) Dist ance t r avelled by P = ar ea of  ∆ ABC  

    = 
ଵଶ  x BC x AC 

                = 
ଵଶ  x 6 x 4 

   = 12 m 

  Dist ance t r avelled by P = ar ea of  ∆ ABC  

    = AD x AC 

                = 1.5 x 4 = 6 m 
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            Dif f er ence   =  12m – 6 m = 6m 

  b) Their   speed is same at  t  = 2.8 

  c) P : Unif or m acceler at ion 

      Q : Const ant  speed 

103.  A boy runs f or 10 min at  a unif orm speed of  9km/ h.   At  what  speed should be run 

  f or t he next  20 min so that  the average speed comes t o 12 km/ h? 

  Tot al t ime  = 10 min + 20 min 

                   = 30 min  = 0.5 h 

   Let  speed f or  second int er val = v 

  Tot al dist ance = ( 9 km /  h x 
ଵ ℎ) + ( v x 

ଶ h) 

                      = ቀଷଶ +
௩ଷቁ km 

 Aver age speed = 
்௧ ௗ௦௧்௧ ௧  

          ⟹ 12 km /  h = 
యమାೡయ.ହ  

ݒ   ⟹    = 13.5 km /  h 

104.  What  does t he odomet er of  an aut omobile measure? Which of  the f ollowing is   

 moving f ast er ? Just if y your answer 

 i) A scooter moving with a speed of  300m per minute 

 ii) A car moving wit h a speed of  36 km per hour.  

  The odomet er  of  an aut omobile measur es t he dist ance t r avelled by it . 

  a) Speed of  scoot er   = 300 m/ min 

   = 
ଷ௦  = 5 mܵିଵ 

  b) Speed of  car   = 36 km /  h 

   = 
ଷ௦  = 5 mܵିଵ 

   = 36 x 
ହଵ଼ mܵିଵ  = 10 mܵିଵ 

    Thus , car  is moving  f ast er . 
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105.  A car t ravels f rom st op A t o shop B wit h a speed of 30 km /  h.   Find 

 i) displacement  of  the car ii) distance Travelled By The Car 

  iii)  Average speed of  car  

  i) Displacement  of  t he car   = zer o, as it  r et ur ns back t o init ial point . 

  ii) Let  dist ance f r om  A t o B  = ݔ 

  Thus t ot al dist ance f r om A t o B   and B t o A = 2ݔ       

                                                                                                                                         

  iii)  Time t aken f r om A t o B = 
௫ଷ  ℎ  and f r om B t o A =  

௫ହ  ℎ 

   Tot al t ime = 
௫ଷ + 

௫ହ = 
଼௫ଵହ h 

  Aver age speed  = ்
௧ ௗ௦௧ ௧௩ௗ୧୫ୣ ୲ୟ୩ୣ୬ ୰୭୫    

   = 
ଶ௫ఴೣభఱబ  h =  37.5 kmℎିଵ 

106.  A car moves with a speed of  30 km/ h  f or half  an hour.   25km/ h f or one hour and 

 40 km / h f or t wo hours.   Calculate the average speed of  the car 

   Aver age speed  = ்
௧ ௗ௦௧ ௧௩ௗ୧୫ୣ ୲ୟ୩ୣ୬ ୰୭୫    

  Time = 0.5 h + 1 h + 2 h = 3.5 h 

  Dist ance =  (30 x 0.5) + (25 x 1) + (40 x 2) 

  [as dist ance = speed x t ime] 

  = 15 + 25 + 80 = 120 km 

  Aver age speed  = 
ଵଶଷ.ହ   = 34.28 km /  h 

107.   A bus accelerates unif ormly f rom 54 km/ h t o 72 km/ h in 10 seconds,  calculat e  

 i) accelerat ion  in /  ࢙
 ii) distance covered by t he bus in met res during t his interval. 

  u = 54 km/ h = 54 x 
ହଵ଼ m/ s. 

   = 15 m/ s, v=72 km/ h 

   = 72 x 
ହଵ଼ m/ s = 20 m/ s, t  = 10s 

  i) a = 
௩ି௨௧  = 

ଶିଵହଵ  = 0.5 m/  ଶݏ

           ii) s = 
௩మି௨మଶ  = 

(ଶ)మି(ଵହ)మ
(ଶ×.ହ)

= 175݉ 



 

 

 

                                                                         32                                                      Created by Pinkz 

 

 

Unif or m mot ion Non Unif or m mot ion 

108.  Draw the shape of  t he distance- t ime graph f or unif orm and non-  unif orm mot ion of  

 obj ect ,   A bus start ing f rom rest  moves with unif orm accelerat ion of  0.  fି࢙ 1 or 

 2 minutes.  Find.   

 a) the speed acquired  b) t he dist ance t ravelled 

  u = 0, a = 0.1 ݉ ଶ , tିݏ  = 120 s 

  

 

 

 

 

  a)  v = u + at  = 0 + 0.1 x 120 = 120.1 ݉ିݏଵ 
  b) s = 

௩మି௨మଶ  = 
(ଵଶ)మିଶ ௫ .ଵ = 720 ݉  

109 A car t ravels at / 54  f ࢎ or f irst  20s,  36 
ࢎ  f or next  30s and f inally 18 / f ࢎ or 

 next  10 s.  Find it s average speed.  

  Speeds  : ݒଵ =
ହସ =

ଵହ௦ ଶݒ : =
ଷ  

    = 10
௦ ଷݒ. = 18

 = 5
௦  

  Time  : ݐଵ = ଶݐ , ݏ20  = ଷݐ,ݏ30  =  ݏ10 

  Dist ance  : ݏଵ =  15 × 20 = 300݉ 

ଶݏ                                   =  10 ×  30 = 300݉ 

ଷݏ     =  5 × 10 = 50݉  

  Tot al Dist ance : ݏ = ଵݏ  + ଶݏ  +  ଷݏ 
      = 300 + 300 + 50 

     = 650 m 

  Tot al t ime  = ଵݐ  + ଶݐ  +  ଷݐ 

    = 20s + 30s + 10s = 60s 

  Aver age speed   = 
ହ = 10.83

௦  
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110.  Dist inguish bet ween unif orm mot ion and non- unif orm mot ion.  I s unif ormly accelerat ed 

  mot ion unif orm mot ion? Give one example each of  unif orm and non- unif orm mot ion.  

  i)  When a body t r avels equal dist ance in equal int er vals of  t ime. I t s mot ion is unif or m. 

   When t he body t r avels unequal dist ance in equal int er vals of  t ime. I t s mot ion is non-

  unif or m. 

  ii) No 

  iii) Example of  Unif or m mot ion: A car  moving on a st r aight  r oad wit h const ant  speed. 

  Example of  Non-unif or m mot ion : A car  moving in a cr owded mar ket . 

111.  The speedomet er readings of  a car are shown below.  Find the accelerat ion of  the car 

  and it s displacement .  

  

 

  u = 36 km/ h = 10 m/ s. V = 72 km/ h = 20 m/ s, t  = 20 min = 1200s 

   a = 
௩ି௨௧  = 

ଶିଵଵଶ =  
ଵଵଶ =  

ଵଵଶ  mݏଶ 

   s = ut  + 
ଵଶ  ଶݐܽ

  = 10 x 1200 + 
ଵଶ =  

ଵଵଶ   × 1200 × 1200  

  = 12000 + 6000 = 18000 m = 18 km 

112.  A part icle moves 3 m north then 4 m east  and f inally 6m south.  Calculat e t he   

  displacement .      [CBSE 2012] 

  The par t icle st ar t s f r om 0, moves t o A, t hen t o B, t hen r eaches D, 

  OA = 3 m 

  AB = 4 m  

  BD = 6 m 

  Since, BC = AO = 3 m 

       ⟹ ܦܥ         = 3 ݉  

         OC = AB = 4 m 

       Displacement  = OD = √ܱܥଶ + ଶ    [Pytܦܥ hagor as t heor em] 

       Thus, OD = ඥ(4)ଷ +   (3)ଶ = √16 + 9 = 5݉ 

Time Speedomet er 

9.25 am 

9.45 am 

36 km/ h 

72 km/ h 

 



 

 

 

                                                                         34                                                      Created by Pinkz 

 

 

 

 113.  Answer the f ollowing quest ions: 

 i) An obj ect  moves on a circular pat h of  radius r.  What  will be t he distance and  

  displacement  when it  completes half  revolut ion? 

 ii) Give the name of  physical quant it y t hat  corresponds t o the rate of  change of     

  velocit y   and write it s SI  unit  

 iii) Why is t he mot ion in a circle with constant  speed called accelerat ed mot ion? 

   (i) Dist ance =   
ଵଶ of  cir cumf er ence = ߨr  

  Displacement  = Diamet er  = 2r  

  (ii) Acceler at ion 

  Unit  : ݉/  ଶݏ
  (iii) Velocit y of  obj ect  changes due t o change in dir ect ion. So, it   is called acceler at ed 

  mot ion. 

114.   Draw velocit y t ime graph f or a body that  has init ial velocit y ‘u’ and is moving with 

   unif orm accelerat ion ‘a’.  Use  it  t o derive v = u + at  ;  

  S = ut  + 
ଵଶ  ଶ + 2asݑ = ଶݒ ଶ andݐܽ

  Slope of  gr aph  = a = acceler at ion 

      ∴ a = 
௩ି௨௧   

  Or  v = u + at      

  s = ar ea of  ABCD 

  s = 
ଵଶ ( AB + CD ) (AD) 

  s = 
ଵଶ (u + v) (t ) 

  s = 
ଵଶ ( u + u + at  ) (t )(f r om list  equat ion) 

  s = 
ଵଶ ( 2u +at ) t  

  or  s = ut  + 
ଵଶ  ଶݐܽ

           s = 
ଵଶ (u + v) 

(௩ି௨)   = 
(௩మି௨మ)ଶ    

  or  .ଶ + 2asݑ = ଶݒ 

 

X 

I .  LONG ANSWER TYPE QUESTI ONS 
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115.  Def ine unif orm circular mot ion.   I s it  an accelerat ed mot ion? I f  yes,  what  is t he 

 direct ion  of  accelerat ion? Give an example of  t his t ype of  mot ion? 

  Unif or m cir cular  mot ion : 

  i) A body moving wit h unif or m speed along a cir cular  pat h is said t o be in unif or m cir cular  

mot ion. 

  ii) Dir ect ion of  mot ion changes at  ever y point .  Thus, velocit y changes t hough speed is 

const ant .  Thus it  is also called acceler at ed mot ion. 

  iii) Acceler at ion is dir ect ed t owar ds cent r e of  cir cular  pat h.   Dir ect ion of  velocit y is 

given by a t angent  dr awn at  any point  of  t he pat h 

  Example : A st one t ied t o a t hr ead and whir led ar ound, r ot at ing f an et c. 

116.  a)  Draw a velocit y –t ime graph f or an obj ect  in unif orm mot ion.   Show that  the 

    slope of   velocit y t ime- graph gives accelerat ion of  t he body.  

  b) An aeroplane start s f rom rest  wit h an accelerat ion of  3  and tasks a run f or 

  35s bef ore t aking of f .   What  is the minimum length of  runway and wit h what   

  velocit y  t he plane t ook of f ? 

  

 

 

 

 

   Acceler at ion = 
 

 
 

   Or     a = 
   

   
 

  Or    a = Slope of  v – t  gr aph  

  Hence,  pr oved  

  b) I nit ial velocit y u = 0 

  Acceler at ion a  = 3  

          Time  t  = 35 s 

           Velocit y of  t aken of f   =   105 v = u  + at  

       0 + 3 x 35 = 105  
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           Lengt h of  r unway, 

  S = ut  + 
ଵଶ  + ଶ          = 0ݐܽ

ଵଶ  x 3 x 35 x 35 

  = 1837.5 m 

117. The velocit y – t ime graph f or mot ion of  t wo bodies A and B is shown.   Read the graph 

 caref ully and answer the f ollowing  quest ions:  

  

 

 

 

 

 

 

 

 

 a) Which of  the t wo bodies has a higher velocit y at  t ime (a)  t  =2s (b) t  = 4s? 

 b) Which of  the t wo bodies has (a) constant  velocit y (b) increasing velocit y? 

 c) At  what  t ime is t he velocit y of  the t wo bodies same? 

 d) What  are t he velocit ies of  A and B at  t ime  t  = I  s? 

 e) What  is the change is the velocit y of  body R in an interval of  2s? 

a)  At  t  = 2s, velocit y of    A, ݒ = 30 mିݏଵ 
Velocit y of  B, ݒ = 20 mିݏଵ 

< ݒ ∴   ݒ 

At   t  = 4s, ݒ  ୀ 30 mିݏଵ,    ݒ  ୀ 40 mିݏଵ,      ∴ ݒ >    ݒ 

b) A has const ant  velocit y and B has incr easing velocit y. 

c) At ݐ  = velocit  ,ݏ3 y of  bot h A and B is same, 

 i.e.. 30 mିݏଵ 
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d) At ݐ  =  ଵିݏ = 10 mݒ ଵ, andିݏ = 30 mݒ  ,ݏ1
e) I n 2s, velocit y of  B changes f r om 0 t o 20 mିݏଵ ∴ △  ଵିݏ = 20 mݒ

118.  The graph given alongside shows how the speed of  a car changes wit h t ime.  

 

 

 

 

 

 

 (i) What  is t he init ial speed of  t he car ? 

 (ii) What  is t he maximum speed at t ained by t he car ? 

 (iii)  Which par t  of  t he gr aph shows zer o acceler at ion? 

 (iv)  Which par t  of  t he gr aph shows var ying r et ar dat ion? 

 (v) Find t he dist ance t r avelled in f ir st  8 hour s. 

(i) 10km/ h (at  A)  (ii) 35 km/ h         (iii) BC (iv) CD   

(v) Ar ea of  t he gr aph as shown shaded 

= Ar ea of  t r apezium ABEF + Ar ea of  r ect angle BCDF 

= ቂଵଶ ܣܧ)  + ܤܨ × (ܨܧ × × ܥܤ)+ቃܨܧ (ܤܨ   

 =  ൬1
2

 × 45 × 3൰ + (5 × 35) = 242.5 ݉  

119. St udy t he velocit y – t ime gr aph and calculat e. 
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 a) The accelerat ion f rom A t o B 

 b) The accelerat ion f rom B t o C 

 c) The distance covered in t he region ABE 

 d) The average velocit y f rom C t o D 

 e) The distance covered in the region BCFE 

 (a) ܽ =  
௩ಲି௩ಳ௧ =

ଶହଷ = 8.33݉/  ଶݏ
 b) ܽ =  

ଵିଶହସିଷ =
ିଵ଼ = 8݉/  ଶݏ

 c) ݏ = ܧܤܣ△ ݂ ܽ݁ݎܽ =  
ଵଶ × 3 × 25 = 37.5݉ 

d) ݒ௩ୀ ೌ
ೝೌ  △ಲಷವಷವ  ୀ 

భమ ×  మ ×  భళమ     

 = 8.5 m/ s 

e) s = Ar ea of  t r apezium BCFE 

  

=
ଵଶ ܨܥ)  + (ܧܤ × = ܨܧ  

ଵଶ  × 42 × 1  

              = 21 ݉   

120.  An I nsect  moves along a circular path of  radius 10cm wit h a constant  speed.  I t  

 t akes 1 min t o move f rom a point  on t he pat h t o t he diamet rically opposit e point ,  

 f ind (i) t he dist ance covered (ii) t he speed (iii) the displacement  (iv) t he average

 velocit y.  [CBSE 2014] 

 

 

 

 

 

 (i) Dist ance cover ed  = Lengt h of  ar c AB 

 ݎߨ  =    
    =  3.14 × 10ܿ݉ 

    = 31.4 cm 
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 (ii) Speed =   = 
௦௧் =  

ଷଵ.ସ௦  

    =  0.52ܿ݉/  ݏ
 (iii) Displacement   = Diamet er  

    = 2r  = 20cm 

 (iv) Aver age velocit y = 
௦௧்  

                                                           =  
20ܿ݉
ݏ60  0.3 ܿ݉/  ݏ

121.  The f ollowing t able gives the data about  mot ion of   a car 

Time (h) 11:00 11:30 12:00 12:30 1:00 

Dist ance (km) 0 30 30 65 100 

Plot  t he graph.  

 (i) Find t he speed of  the car bet ween 12:00 hours and 12:30 hours 

 (ii) What  is the average speed of  t he car? 

 (iii) is the car’s mot ion an example of  unif orm mot ion ? Just if y  [CBSE 2011] 

 

 

 

 

 

 (i) Speed  =  Slope bet ween 12:00 – 12:30 

   =  
ହିଷଷ = 1.17݇݉/݉݅݊  

 (ii) Aver age speed   =  
ଵଶ = 50݇݉/ ℎ  

 (iii) No. because it  cover s unequal dist ance in equal t ime int er vals. 
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122.  The velocit y- t ime graph of  a part icle of  mass 50g moving in a def init e direct ion is 

 shown in t he f ollowing f igure.  Answer t he quest ions based on this f igur e. 

 

 

 

 

 

 a) What  is the velocit y of  t he part icle at  point  ‘A’? 

 b) Find the moment um of  t he part icle at  t ime  ࢚ = ࢙ 
 c) What  does the slope of  a graph represent? 

 d) Calculat e the distance t ravelled in 4 seconds.   [CBSE 2011] 

 a) Velocit y at  A = 2 m/ s 

 b) At ݐ  = ,ݏ4 = ݒ݉ =  
ହଵ  ݇ ݃ × 2

௦  

             = 0.1 kg m/ s 

 c) Acceler at ion 

 d) Dist ance = Ar ea of  ∆OAP 

   =
ଵଶ  × 4 × 2  = 4m 

123.  The posit ion- t ime graphs of  t wo obj ects A and B in three dif f erent  sit uat ions f or a 

 part icular durat ion are as shown below.  

 

 

 

 

 

 

a) I n which sit uat ion the dist ance bet ween them will remain same? 

b) I n which sit uat ion t hey are moving in opposit e direct ions? 
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c) Are they crossing each ot her in any sit uat ion (s)?,  I f  so,  how is it  possible is 

  occur? 

 a) I n (iii) as t he gr aphs ar e par allel t o each ot her  

 b) in (i) point  A moves t owar ds t he or igin in opposit e dir ect ion t o B. 

 c) They cr oss in (i) and (ii) at  point  wher e gr aphs int er sect  each ot her .         

 

 

 

        

1.  The displacement  of  a moving obj ect  in a given int erval of  t ime is zero.    Would t he 

 dist ance t ravelled by the obj ect  also be zero?  Just if y your answer.  

 No t he obj ect  might  have t r avelled some dist ance, pr ovided t he init ial posit ion and f inal 

posit ion of  t he body coincide. 

2.  How will the equat ions of  mot ion f or an obj ect  moving wit h a unif orm velocit y then v= u 

 and  a = 0. 

 ∴ v = u + at  ⟹  v = u 

           S = ut   + 
ଵଶ aݐଶ  ⟹ s       = ut  

 ଶݑ = ଶݒ ⟹   ଶ + 2asݑ = ଶݒ            

3.  A gir l walks along a st r aight  pat h t o dr op a let t er  in t he let t er  box and comes back t o her  

 init ial posit ion.  Her  displacement  – t ime gr aph is shown in f igur e.  Plot   a velocit y – t ime 

 gr aph f or  t he same. 

 

 

 

 

 

 

 

NCERT BASED ACTI VI TI ES 

Short  Answer Type Quest ions 
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4.  A  car st art s f rom rest  and moves along t he x- axis wit h constant  accelerat ion of  

 ି࢙  f or  8 seconds.  I t  then cont inues wit h const ant  velocit y.  What  distance will the

 car cover in 12 seconds since it  start ed f rom rest ?    

ݑ  = , ܽ = ݐ,ଶିݏ5݉ = ∴ ݏ8 ଵݏ      = ݐݑ +  
ଵଶܽݐଶ =

ଵଶ × 5 × 8 × 8               

= 160m [f or  f ir st  8 s]           

Velocit y at  t he end of  8s, 

v = u + at  = 0 + 5 x 8 

.ି࢙ 40 =  (f or last  4 s) 

             ∴ ଶݏ      = ݐݒ = 40 × 4 = 160݉  

Tot al Dist ance = ݏଵ + ଶݏ = 160݉ + 160݉ 

           = 320m 

5.  A mot orcyclist  drives f rom A t o B with a unif orm speed of  /  and retିࢎ urns back 

 wit h a speed of  / ,ିࢎ  Find it s average speed.  

Let  dist ance t r avelled f r om A t o B = x 

               ∴ ݁ܿ݊ܽݐݏ݅ܦ ݈ܽݐܶ   = + ݔ ݔ =  ݔ2

 Time t aken t o t r avel f r om A t o B = ݐଵ =  
௫ଷ ℎ 

Time t aken t o t r avel f r om B t o A = ݐଶ =  
௫ଶ ℎ 

Tot al t ime , ݐ = ଵݐ + ଶݐ =
௫ଷ +

௫ଶ =
௫ଵଶ ℎ 

Aver age speed = 
ଶ௫௫/ ଵଶ = /  ࢎ
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6.  Draw a velocit y versus t ime graph of  a stone t hrown vert ically upwards and t hen coming 

 downwards af t er at taining the maximum height .  

 

 

 

 

 

 

 

 

1.  An obj ect  is dropped f rom rest  at  a height  of  150m and simultaneously anot her object  

 is dropped f rom rest  at  a height  100m.  What  is t he dif f erence in their height s 

 af t er 2s if  both the object s drop with the same accelerat ion? How does the 

  dif f erence in height s vary wit h t ime? 

 Obj ect  1 : 

ݑ  = ℎ, = 150݉, ݐ = ܽ,ݏ2 = 10 ݉ /  ଶݏ
 Af t er  2s, v = u + at  = 20m/ s 

 Dist ance, s = 
௩మି௨మଶ =  

ସଶ = 20݉ 

Height   ℎଵ = 150݉ − 20݉ = 130݉ 

Obj ect  2 

ݑ                = ℎ, = ݐ,100݉ = ܽ,ݏ2 = 10 ݉ /  ଶݏ
 V = u + at  = 20m/ s 

s = 
௩మି௨మଶ =  

ସଶ = 20݉ 

              ℎଶ = 100݉ − 20݉ = 80݉ 

Dif f er ence = ℎଵ − ℎଶ = 50݉ 

 

 

 

Long Answer Type Quest ions 
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2.  An obj ect  start ing f rom rest  t ravels 20m in f irst  2s and 160m in next  4s.  What  will be

  t he velocit y af ter 7s f rom the start ? 

  

ݑ                = ଵݏ, = ଶݏ,20݉ = 160݉  

 u = 0, s = 20m t  = 2s 

ݏ  = ݐݑ +
ଵଶ    ଶݐܽ 

or  ܽ = /ݏ2  ଶݐ =  
ଶ×ଶଶ×ଶ =  ଶݏ10݉

v = u + at  = 10 x 2 = 20݉ିݏଵ 
For  second int er val,  

u = 20݉ିݏଵ,ݏ = ݐ,160݉ =  ݏ4
Again, ݏ = ݐݑ +  

ଵଶ  ଶݐܽ 
160 = 20 x 4 + 

ଵଶ  ×  ܽ  × 16 

a = 10݉ିݏଶ 
i.e. ‘a’ is const ant   

 ∴ Velocit y af t er  7 seconds = v = u + at  

    = 0 + 10 x 7 

     = 70 m/ s 

3. Using f ollowing dat a, dr aw t ime – displacement  gr aph f or  a moving obj ect : 

Time  (h)          0 2 4 6 8 10 12 14 16 

Displacement  (m) 0 2 4 4 4 6 4 2 0 

  

Use t his gr aph t o f ind aver age velocit y f or  f ir st  4s, f or  next  4s and f or  last  6s 
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௩  fݒ  or  f ir st  4s = Slope f r om t  = 0s t o t  = 4s 

 = 
ସିସ  = 1 m/ s 

௩  (fݒ                  or  t  = 4s  t o t  = 8s) is 0 as slope is zer o, 

௩  (fݒ     or  t  = 10s  t o t  = 16s) = 
ି =  −1 ݉ /     ݏ

 Or  t he body is moving t owar ds t he or igin. 

4.  An elect ron moving wit h  a velocit y of  5 x ି࢙  ent ers int o a unif orm elect ric f ield 

 and acquires a unif orm accelerat ion of  ି࢙  in the direct ion of  it s init ial mot ion.  

 i) Calculate the t ime in which t he elect ron would acquire a velocit y double of  it s 

 init ial velocit y.  

 ii) How much distance the elect ron would cover in this t ime? 

 u = 5 x 10ସ݉ݏ ,ܽ = 10ସ݉/ ,ଶݏ ݒ =  ݑ2

(i) v = u + at   

2u = u + 10ସݐ. 
u x 10ିସ = t  

5 x 10ସ 10ି ݔସ =  ݐ
Or  t  = 5 s 

(ii) s = ut  + 
ଵଶ ܽଶ 

                 = 5 x 10ସ 5 ݔ +  
ଵଶ   x 10ସ  ×  (5)ଶ 

                    = 3.75  x 10ହ݉ 

5. Obt ain a relat ion f or t he dist ance t ravelled by an object  moving wit h a unif orm 

 accelerat ion in the int erval bet ween 4t h and 5t h seconds.  

I f  u = init ial velocit y, t hen f inal velocit y = 2u. 

For  acceler at ion a. 

At    t  = 4s, ݏଵ=  ut  + 
ଵଶ ଶݐܽ  = = ݑ4 + 8ܽ 

At   t  = 5s, ݏଶ= ut  + 
ଵଶ ଶݐܽ  = ݑ5 +

ଶହଶ  

ଶݏ − = ଵݏ  (5 − ݑ(4 +  
ଶ (25 − 16) = ݑ  +  

ଽଶ     
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6.  Two st ones are t hrown vert ically upwards simult aneously wit h their init ial velocit ies 

 respect࢛  ࢊࢇ࢛  ively,  Prove that  t he rat io of  height s reached by them would be in 

 t he rat ion of  height s reached by t hem would be in t he rat io of  ࢛ :࢛ 
   (Assume 

 upward accelerat ion is –g and downward accelerat ion is –g and downward accelerat ion 

 t o be +g)            

 Given : velocit ies ݑଵ  ܽ   ଶݑ  ݀݊

Height  ℎଵܽ݊݀  ℎଶ  

Acceler at ions – g and – g 

At  highest  point s, velocit ies ݒଵ = ଶݒ  = 0 

Thus,  ݒଶ =  ଶ + 2asݑ 

                ⟹ ଵଶݒ     = ଵଶݑ  −  2݃ℎଵ 
And ݒଶଶ = ଶଶݑ  −  2݃ℎଶ 

 ⟹     0 = ଵଶݑ  −  2݃ℎଵ 
And   0 = ଶଶݑ  −  2݃ℎଶ ⟹ ଵଶݑ     =  2݃ℎଵ  

And    ݑଶଶ =  2݃ℎଶ ݑଵଶݑଶଶ =  
2݃ℎଵ
2݃ℎଶ 

ଵଶݑ    ݎ            ∶ ଶଶݑ  =  ℎଵ: ℎଶ 
 

 

 


