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A n s (a ) N o o n l y  t w o  s u c h  s c a l a r s  c a n  b e  a d d e d  A n s (a ) I f  e b e  t h e  a n g l e  b e t w e e n  and  ï
,  then

(b) N o A  s c a l a r  c a n n o t  b e  a d d e d  t o  a  v e c t o r  e v e n  o f  l +  l =  l : 12  
+  l 12  

+  2 1 I I l r i c o s  e

s a m e  d i m e n s i o n s  b e c a u s e  a  v e c t o r  h a s  a  d i r e c t i o n  w h i l e  a

s c a l a r  h a s  n o  d i r e c t i o n  e g ,  
s p e e d  c a n n o t  b e  a d d e d t o  N o w  I a  +  b l w i l l  b e  m a x i in u m  w h e n

v e l o c i ty  c o s  e =  1 o r  e =  O

r a t i o n  (v e c t o r ),  w e  ge t  fo r c e  (v e c t o r ) i e ,  
F =  m  

Æ

(d) Y e s W e  c a n  m u l t ip l y  a n y  t w o  s c a l a r s W n e n  w e

m u l t ip l y  p o w e r  (s c a l a r ) w i t h  t i m e  (s c a l a r ),  
w e  ge t w o r k  H e n c e  l : .  l [  l ; 1 +  l ]

d o n e  (s c a l a r ) i e
,  

W  =  P t

(e) N o o n l y t w o v e c t o r s o f s a m e n a t u r e c a n b e a d d e d
.  

m  e q  u  a l i ty  s i gn  i s  a p p l i c a b l e  w h e n  e - o i e
,  w hen

b y  u s i n g  t h e  l a w  o f  v e c t o r  a d d i t i o n a  a n d  b a r e  i n  th e  s a m e  d i r e c t i o n

(n N o A  c o m p o n e n t  o f  a  v e c t o r  c a n  b e  a d d e d  t o  th e  (b) A g a i n

s a m e  v e c t o r  o n ly  b y  u s in g th e  l a w  o f  v e c t o r  a d d i t i o n So  
l : ,  î  l =  1 l 12 

+  l í  12 
+  2 l ; l l i c o s  e

th e  a d d i t i o n  o f  a  c o m p o n e n t  o f  a  v e c t o r  t o  th e  s a m e  v e c t o r

i s  n o t  a  m e a n i n g f u l  a lge b r a i c  o p e r a t i o n  T h e  v a lu e  o f  l : +  l w i l l  b e  m i n i m u m  w he n

4 S Re a d e a c h s t a t em e n t  be 1o m  c a r w l ly a n d s t a t e  w i th

r e a s o n s
,  

i f  i t  is  t r u e  o r j inls e  
c o s  e = 1

(a ) Th e  m ag n i t u de  o f  a  u e c t o r  t s  a lw ay s  a  s c a la r
o r  e  =  180 °

(b) Ea c h c o m po n e n t o f a  s e c to r  i s  a lu t a y s  a  s c a 1a r I Z +  r  I
. .  

+  1 b
'

12 .  2 17  I I b
'

l eo s  18W

(c) T he  t o t a l p a th l e n g t h i s  a lw a y s  equ a l  t o  t he  m a gn i t u de  o f
t he d isp la c e m e n t  ec t o r  o ï a  pa r t i c l e

1e n g t11 d iu ided by  the  t i m e t a ke n  to  c o De r  t i t e  pa th) is  
H e n c e  I +  b

'

I I 1 1 r  I
e i the r  r eat er  o r  equ a l to  the  m ag n i t u de  o f  a u e r a g e  T h e e q u a l i ty s i gn i s a p p l i c a b l e w h e n o =  180 ° í e .  

w hm

u e1o c i ty  o f  the  pa r t i c le  o D e r  the  s a m e  i n t e r u a l  of  t im e  
a n d  r  a r e  in  o p p o s i t e  d i r e c t i o n s

(e) T hr e e u e c t o Ts  n o t  ly i n g i n  a  p la n e  c a n  n eu e r  a dd u p to

g 1t re  a  n u l l  u e c t o r  (c ) I f  e i s  t h e  a n g l e  b e t w e e n  a n d b
'

,  
th e n  1he  a n gle

A n s (a ) T r u e T h e  m a gn i t u d e  o f  a  v e c t o r  i s  a  p u r e  b e t w e e n a
n u m b e r  a n d h a s  n o  d i r e c t i o n

(b) F a l s e Ea c h  c o m p o n e n t  o f  a  v e c t o r  i s  a l s o  a  v e c t o r

(c ) Fa l s e T he  d i s p l a c e m e n t  d e p e n d s  o n ly  o n  th e  e n d

p o in t s  w h i l e  t h e  p a th  l e n g th  d e p e n d s  o n  t h e  a c h 1a l  p a th
T h e  t w o  qu a n t i t i e s  a r e  e qu a l  o n ly  i f  th e  d i r e c t i o n  o f
m o t i o n  o f  t h e  o b je c t  d o e s  n o t  c h a n ge In  a l l o th e r  c a s e s ,

p a th  l e n g th  i s  gr e a t e r  th a n  th e  m a gn i t u d e  o f  d i s p l a c e m e n t

(d) T r u e T h i s  i s  b e c a u s e  t h e  t o t a l  p a th  le n g th  i s  e i th e r

gr e a t e r  t h a n  o r  e q u a l  t o  t h e  m a gn i h 1d e  o f  d i s p l a c e m e n t

o v e r  th e  s a m e  in t e r v a l  o f  t i m e

(e) T r u e T h i s  i s  b e c a u s e  th e  r e s u l t a n t  o f  t w o  v e c t o r s

w i l l  n o t  l i e  i n  th e  p l a n e  o f  th i r d  v e c t o r  a n d  h e n c e  c a n n o t
c a n c e l  i t s  e f fe c t  t o  g i v e  n u l l  v e c t o r

F ls .  4 .  1 0 0

Beo m e t r i c a l ly  o r  o the n u is e  : 

l o l lo w i n g 1Je c to r  ineqnal i ties l r  l - l +  ( b
'

) l

- 12 
+  1 b

'

12 
+  2 17 1 1 r  I co s  (180 ° e)

co se】
Whe n  do es  the  e qtBa l i ty  s ign  a bo u e  app ly  ? 

> 1 b
'

I - 1 b
'

1
,  

c o s  (180 ° _
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1 î l w i l l  b e  m a x i m u m  w h e n  c o s  e  ·  l o r  e .  180 °  (o r  v e c t o r  b
'

+  ? +  ) H e n c e  t h e  s t a t e m e n t  t h a t  th e

I F ï
. -

- 12 
+ l b

'

12 2 17 11 b
'

1 c o s  18 o °  
m a g n i t u d e  o f  c a n  n e v e r  b e  g r e a t e r  t h a n  t h e  s u m  o f  th e

m a g n i h 1d e s  o f  b
'

,  
? a n d  ï  i s  c o r r e c t

(d) Be c a u s e p +  r +  +  î .  Q
,  hent E(+ ? ) +  1 +  ï .  o

H e n c e  l F r [ l d l +  1 b
'

I 
T h e  r e s u l t a n t  s u m  o f  th r e e  v e c t o r s  F+  

,  
a n d  î  c a n  b e

t h e  e qu a l i ty  s ign  i s  a p p l i c a b l e  w h e n  e =  180 °  

z e r o  o n ly  i f  b
'

+  i s  i n  p l a n e  o f  a n d  î In  c a s e  î  a n d  î
(d) 1 b

'

I w i l l  b e  m in i m u m  w h e n  

a r e  c o mn e a r r +  /  m u s t  b e  i n  l i n e  o f  a n d  î H e n c e  t h e

c o s  e =  1 o r  e =  O °  

g i v e n  s t a t e m e n t  i s  c o r r e c t

H e n c e  l b
'

[ l Yl 1 b
'

I

T he  e qu a l i ty  s i gn  i s  a p p l i c a b l e  w h e n  e =  0 °  

o f  t ì1t  a isl i tl  e n  e n t  u e c t - Jo r  ea

4 7 Giu e n  o
'

.  î  +  + _ O u Jh i c h o í  t he  fo l 1o w i n ]  Fo r  i t l hi c h gi r l  i s  t h i s  e qu a l t o  t he

s ta tem e n ts a r e  c o r r e c t  a c t u a l  1e n g tJ1 o f pB1t ì1 s ka te t t  ? & g 4 1 0 1

(a ) 
,  ,  ,  

a r1d 1n u s t  e a c h be  a  n u l l  u e c to r
,  

So l u t i o n D i s p l a c e m e n t  o f  e a c h  g i r l  =

(b) T11e  n 1a gn i t u de  o f ( : .  )  e q1Ba l s  t ì1e  111a g11i t u de  o f  M a gn i t u d e  o f  d i s p l a c e m e n t  v e c t o r  f o r  e a c h  g i r l

( .  ) ,  I P  [ 2 x r a d i u s  =  2 ×  20 0 =  4 0 0 m

(c ) T he  m a gn i t u d e  o f  a  c a n  n e v e r  b e  g r e a t e r  t h a n  F o r  g i r l  B
,  

th e  m a g n i t u d e  o f  d i s p l a c e m e n t  v e c t o r

th e  s u m  o f  th e  m a gn i t u d e s  o f  
,  

c
'

,  
a n d  1

,  
a c t u a l  l e n g t h  o f  p a th

4 9 A  cy c l is t  t r a +Te+s  l r o Bn  c e n t r e  0  o ï  a  c i r c u l a r  p a r k  o f
(d) .  +  m u s t h e in t h e p \ a n e  o f a

' an d ì f a
'

a n d  
r a di l 1s  1 km  a n d r e a c he s po in t  p A fte r  c y c l in g a l o n g 11 t h o f

ì  a r e  n o t  c o 1 n e a r ,  
a n d  in  t h e \ Bn e  o f  î  a n d Ã

,  
\ t  t he  c i r c u ïn le r e n  c e  a l o n g p Q,  

he  r e t u r n s  t o  t ]+e  c e n t r e  o ï  the  p a r k

th e y  a r e  c o l l i n e a r  ? 
t1isp l a c e 1Tr e n t  (i i) a u e r a ge  u e lo c i ty  a n d (i i) a t ì e r a ge  s pe ed of  t l+e

A n s (a ) ,  
b

'

,  
/  a n d  need n o t  e a c h  b e  a  n u l l  v e c t o r cy c l is t

The  r e s u l t a n t  o f  f o u r  n o n z e r o  v e c t o r s  c a n  b e  a  n u l l  A n s (i ) N e t  d i s p l a c e m e n t  i s  z e r o  a s  b o th  in i t i a l  a n d
v e c t o r  in  m a n y  w a y s  e g ,  

th e  r e s u l t a n t  o f  a n y  th r e e  f i n a l  p o s i t i o n s  a r e  s a m e
v e c to r s  m a y  b e  e qu a l  t o  t h e  m a gn i tu d e  o f  fo u r th  v e c t o r  d i s p l a c e m e n tbu t  ha s  the  o p p o s i t e  d i r e c t i o n H e n c e  t h e  s t a te m e n t  (i i) A v e r a g e  v e l o c i ty '

t i m e  t a k e ni
,  ,  c

'
a n d  d

'

m u s t  e a c h  be  a  n u l l v ec t o  i s  n o t  c o r r e c t  
A s  d i s p l a c e m e n t  i s  z e r o ,  

a v e r a g e  v e l o c i ty  o f  t h e  c y c l i s t

(b) Be c a u s e .  B
'

+  / +  î _ 0
,  

h e n c e  +  / . ( b
'

.  ì ) 
i s  a l s o  z e r o

i e t he  m a gn i t u d e  o f  ( Y+  / ) i s  e i u a l  t o  th e  m a gn i t u d e  o f

(ç+  ) bu t  the i r  d i r e c t i o n s  a r e  o p p o s i t e H e n c e  th e  g i v e n
s ta te m e n t  i s  c o r r e c t

Hen ce m a gn i t u d e  o f  v e c t o r  i s  e q u a l  t o  m a gn i t u d e  o f
.  /v  e  c to t { ï +  ?+  î ) T h e  s u m  o f  th e  m a g n i t u d e s  o f  v e c t o r sç

, ? a n d  m a y  be  g r e a t e r  th a n  o r  e q u a l  t o  t h a t  o f  v e c t o r  F i g 4 1 0 2

P
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W  T o t a l  d Ä a n c e  c o v e r e d  W0 A t  t h e  e igh th  m n ,  
t h e  mo t o ns t  w M  be  a t  C T h e

- o p ' A r c  p Q +  o q  =  r  +  
2

.  r  m a gn i t u d e  o f  M s  d i s p l a c e m e n t  A  i s

2 × 22 × 1 25 I l i  1 =  A R +  R C =  A B s i n  60 °  
+  B C s in  60 °

- l +  
7 × 4  

+  1 =  k m  

5 00 *  
 

+  500 *  .  500 43 .  8 66 m

T i m e  t a k e n  =  10 m in - : h 
2

T h e  d i r e c t i o n  o f  i s30°1ef t  o f  t h e  in i t i a l  d i r e  i o n  Â
T o t a l  d i s t a n c e  c o v e r e d

A v e r a ge  s p e e d  =  

T i m e  t a k e n  
T o t a l  p a t h  l e n g t h  =  500 ×  8 =  4 000 m  =  4 k m

25 / 7 k m  
4 11 A  pa s s e n ge r  a r r iu i n g i n  a  n e zu  to w n  w is he s  to  bo Tt o m

- _ 2 1 43 k m in 1  
th e s t a t i o n  t o  a  ho t e t Bo c a t e  1o  km  a w a y  o n  a  s t r a igh t  r o a d Þo m

1 / 6 h 
the s ta t io n A  d is ho n e s t  c a bm a n  t a ke s  h i m  a lo n g a  c i r c u i to u s

4 1 0 0 n  a n  ope ï 1 gr o u n d
,  

a  m o t o r i s t  11ot us a  t r a ck  th a t 
p a th 23  k m  t o n g a n d r e a c h es  th e  h o t el  i n  28  m i n u t e s W ha t  i s  (i)

t u l,  n s  t o  h i s  tel t by a n  a n gl e  o f 60 °  
ape r  e l l er y 500 n t St a r t i n g t he  a u e r a ge  sp e ed o ï t he t a x i  a n d ( i i ) th e m a gn i t u de o f a u e r a ge

F i g 4 1 0 3  
u ) o m a n  r ides  a  bicy c le  w i tì1 a  spe ed o f  1o m s

' i n  the  n o r th to

Cl e a r ly ,  
h e  w i l l  fo l l o w  th e  h e x a go n a l  p a th  A BCD EFA s o u th di r e c t io n W i t a t  i s  t i l e r e la t iu e  u e lo c i ty  o f  r a i n  w i th r espec t

Th e  o r d e r s  o f  t h e  t ur ns  t a k e n  by  h i m  a r e  i n d i c a t e d a t  th e  
to  t l1e  w o m a n  ? W h a t  is  t i t e  di r e c t io n  in  1u hi c h t he  s ì1o u ld ho ld

v e r t i c e s  o f  t h e  h e x a go n
He r  u m br e l la  t o  p r o t e c t  he r s e lf Tr o m  t i l e r a i n  ?

(i) A t  t it e  thi rd  t u r n
,  

th e  m o t o r i s t  w i l l  b e  a t  D Th e  So l u t i o n T h e

m a gn i tu d e  o f  d i s p l a c e m e n t  /  % w i l l b e  
s i t u a t i o n  i s  s h o w n

- A P +  P Q +  QD  
i n  F ig 4 104

- A B s in  30 °  
+  B C +  CD s in  30 °

- 500 .  å.  500 *  500 *  / - 1000 m  =  1 k m

Æ

T h e  d i r e c t i o n  o f  A D  i s  60 °  le f t  o f  th e  i ni t i al di recti on
T o t a l  p a th  l e n g th

- A B +  BC +  CD  =  500 ×  3 - 1500 m  =  1 5 k m
.

d \
(i i) A t  the  s ix th t u r n

,  
t h e  m o t o r i s t  c o m e s  b a c k  t o  th e 4  ß

s ta r t in g po in t  A
,  s o  m a gn i t u d e  o f  d i s p l a c e m e n t  i s  z e r o

U R  d \ 1

T o t a l  p a th  l e n g t h

- A B +  B C +  CD +  D E +  EF +  FA

 5 00 × 6- 3 000 m = 3  km F i g. . 0 4

S

4
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1 1 " 4 14 1n  a  ha r bo u r
,  

1u i n d is  blo 1t t in g a t  the  s peed

a  =
,

- v e l o c i ty  o f  w o m a n  c y c l i s t  
ha r bo u r  ß u t te r s  a lo n g the  N E di r e c t io n I f  the  bo a t  ya r ts

- 10 m s
1

,  
d u e  s o u th  

w o o i n g  a t  a  s pe e d o f  51 k m h 1 to  the  n o r th
,  

u tha t  is the  \

=  =  v e l o c i ty  o f  r a in  d i r e c t io n  o f  t he ßa g o n  the  m a s t  of  the  bo a t  ?

- 30 m s
1

,  
v e r t i c a l ly  d o w n w a r d  

a l o n g N E d i r e c t i o n T h i s  s h o w s  th a t  v e l o c i ty  o f  th e  w i n d
So l u t i o n W n e n  th e  b o a t  i s  s t a t i o n a r y ,  

th e  f l a g  f lu t t e r s

&  = i s  a l o n g N E d i r e c t i o n W h e n  t he  b o a t  m o v e s ,  
th e  f l a g

- O pp o s i t e  v e l o c i ty  o f  th e  w o m a n  c y c l i s t
Fl u t t e r s  a l o n g th e  d i r e c t i o n  o f  r e l a t i v e  v e l o c i ty  o f  w in d

o  =   ·  ( ) =  =  u R.

- ' t  th e b o a t Th .   ·  =  .  w i n d  v e l o c i ty - 72 km h '
.

- V e l o c i ty o f  r a i n  r e l a t i v e  t o  w o m a n  

d u e  N E d i r e c t i o n

u r w
-
x s 【

_ - ww w  
b o a t  v e l o c i ty _ D _ 5 1 km h 1

.  
d u e  n o r th

- 10 m  =  31 6 m s
1 

B A

I f  O D m a k e s  a n g l e  P w i th  th e  v e r t i c a l
,  

t h e n

BD  O C 10

。

° パ
t a n  P =  

O B
-

0 8
-

30
- 0 3333 o r  P =  18 °  2 6 '

Th e  w o m a n  s h o u l d  h o l d  h e r  u m b r e l l a  a t  18 °  26 '
w i th  th e  

E

v e r t i c a l  i n  t h e  d i r e c t i o n  o f  h e r  m o t i o n  i e
,  

t o w a r d s  s o u t h

4 13 A  m a n  ca n  s w in 1 1u i t l1 a  spe e d o f  4 k m h ' h1 s t i l l

w a t er H o w  to n g do es  h e t ak e t o  c r o s s  the  r is e r  1 k m  l u ide
,  
ií  t he

r is er  l .o t u s  s t ea d il y a t  3 k m h 1 
a n d h e m a ke s  h i s s t r o ke s  n o r m a l

to the r is er  c u r r en t ? H o w Ja r  Jr o 1n  t he T i D er  do e s  h e  go ,  
h e n k e

r ea c lt es the o the r  ba n k ? S

Æ +

So l u t i o n I n  F i g 4 105
,  

u M  
a n d u R 

r e p r e s e n t  t h e  
F i g 4 1 0 6

v e lo c i t i e s  o f  m a n  a n d  r i v e r C l e a r l y  i s  t h e  r e s u l t a n t  o f  
R e l a t i v e  v e l o c i ty  o f  w i n d w r t B o a t  i s  g i v e n  b y

w i l l  be  d e f l e c t e d t o  t h e  p a t h  A C b y  t h e  f l o w i n g r i v e r
u  

w B
- u B

- + ( )
Æ Æ

- o \ .  .B C

C l e a r ly ,  
t h e  f l a g w i l l  f lu t t e r  i n  t h e  d i r e c t i o n  o f  o n

th e  m a s t  o f  th e  m o v i n g b o a t

A n g l e  b e t w e e n  V  a n d
,  

e =  45 o +  90 ° _ 135 °

A  u w  
+  u B c o s  q 72 +  5 1 c o s  135 °

Fi g 4 1 0 5  
5 1 s i n  45 ° 5 1 .

" l 1c  t a k e n  t o  c o v e r  d i s t a n c e  A C w i th  v e l o c i t y  u  w i l l
- - " J/

V e lo c i ty 
72 h 5 1

- 1 00 37

T i m e  t a k e n  b y  t h e  m a n  t o  c r o s s  t h e  r i v e r  i s  
o r  P =  45 0 7

t .  

4 B
.  

4 km  h 1
-

1 
h  =  15 m i n

A n g l e  W r t  e a s t  d i r e c t i o n - 45 0 1° 45 ° _ 0 0 1 °

u
M  4 

H e n c e  th e  f l a g w i l l  f l u t t e r  a l m o s t  in  th e  e a s t  d i r e c t i o n

D is t a n c e  th r o u gh  w h i c h  th e  m a n  go e s  d o w n  t h e  D v e r  i s  
4 15 T he  c e i l i n g o f   ·  lo n g ha l l  is  25 m  1t igh M a t  is  t he

BC .  Ï /  
R ×  t .  3 k m h 1

.  ì h =  0 75 k m  40 m s
1 

c a n  go  t o i tho u t  h i t t in g  t i t e  c e i l i n g  o f  the  ha l l  ?

m a x i m u m  h o r i z o n t a l  d i s t a n c e  t ha t  a  ba t t th r o w n  t u i th a  s pe ed o f
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So l u t i o n H e r e  H  =  25 m
,  

u  =  40 m s
1 4 18 A n  a i r c r a p ex e c u t e s  a  ho r iz o n ta l  lo op of  r ad iu s  1 km

I f  th e  b a l l  i s  th r o w n  a t  a n  a n g l e  e w i th  th e  h o r iz o n t a l
,  

t u i th a  s t e a dy  s peed o f  900 k m  11
1 Co m pa r e  i ts  c en t r ipe ta l

th e n  m a x i m u m  h e i gh t  o f  f l igh t
,  

a c c e te r a t io n  w i th t he  a c c e le r a t io n  du e  t o  g r a u i ty

u
2 

s in
z  e 

So l u t i o n H e r e  r  =  1 k m  =  1000 m

H  =

2g u - 900 k m h 1
.  

9 0  
.  250 m s

1
18

(40 ) 
2  

s in
2 e

25 
2 ×  9 8 

C e n t r ip e t a l a c c e l e r a  t i o n
,

25 × 2 × 9 8 n -

u
2

_ .  62 5 m s
2

s in
z  e 

(4o) 
2 

o 306 

c e n t r i p e t a l  a c c e l e r a t i o n  62 5

o r s in  O = , /0 306 =  0 554 A c c e l e r a t i o n  d u e  t o  g r a v i t ) 9 8

a n d  c o s  e =  1 s in
z e - l l 0 306 4 19 Re t1d ea c h s t a te m e n t  be l o 1u  c a r efu l ly a n d s ta te

,  zu ith

- , /o 694 =  o 833 
r e a s o n s ,  

1í i t  is  t r u e  o r  Ja ts e

T h e  m a x i m u m  h o D z o n t a l  d i s t a n c e  i s  gi v e n  by  
(a ) T7i e  n e t  a c c e le r a t io n  of   ·  pa r t ic le  i n  c i r c u la r  m o t io n  i5

rì  s in  20 2 l  s i n  0 c o s  O 
a lu ' " y s  a lo J1g  t ì+e  r a d i u s  o f the  c i r c le  to 1u a rds  the  cent r e

R = _
(b\ 丁he u e l

g g t he t a n ge n t  t o  t i l e  pn t h o f  t i t e  pa r t i c l e a t  t ha t po in t

2 ×  (40) 
2

.  0 554 ×  0 833
.  150 7 m

(c ) Ti l e  a c c e l e r a t i o n  u e c to r  o f  a  pa r t ic le  i n  u n ifo r m  c ir c u la r

9 8 n 1o t io n  a u e r ag c d o D er  o n e cy c le  is  a  n u l l  u ec to r

4 16 A  c r icke te r  ca n  t ]1r o 1u  a  ba l l  t o  a  m a x i n zu m  ho r iz o t 1t a l So l u t i o n (a ) F a l s e T h e  n e t  a c c e l e r a t i o n  o f  a  part i cle in

di s ta B1ce  o f  100 m  H o u ) h igh a bo d e  the g r o u n d c a n  t i l e  c r i cke t e r  c i r c u l a r  m o t i o n  i s  t o w a r d s  th e  c e n t r e  o n ly  i f  i t s  sp e e d i s

th r o 1u  the  s a m e  ba l l ? [D e l h i  98 ] c o n s t a n t

So l u t i o n L e t  u  b e  th e  v e l o c i ty  o f  p r o je c t io n T h e n  (b) T r u e A  p a r t i c l e  r e l e a s e d a t  a n y  p o i n t  o f  i ts pa th

R
. .

-

u
2

_ 1oo m  
w i l l  a l w a y s  m o v e  a l o n g th e  t a n ge n t  t o  th e  pa M  a t  th a t  po in t

g (c ) T r u e Fo r  a n y  tw o  d i a m e t r i c a l l y o pp o s i t e  po in ts  o n

o r u
2

.  1oo g o r  u =  

o p p o s i t e H e n c e  t h e  a c c e l e r a t i o n  v e c t o r  a v e r a ge d o v e r  o n e

Fo r  u p w a r d  t h r o w  o f  th e  b a l l
,  

w e  h a v e  c o m p l e t e  c y c l e  i s  a  n u l l v e c t o r

u =
,  u  =  O

,  a  = g ,  s - ? 4 20 T he  ï 1o s i t i Dn  o f  pa r t i c Be i s  Bi u e +1 by

A s  u
2

u
2

.  2a s
'

.  3 0 t î 2 0 t
2 1 + 4 0j .

0 100 g - 2 ( g ) s  1t ?ì i e r e  t i s i n  s e c o n ds  a n d t ì+e  c o e& c ie n ts  ha D e the  pr o pe r  1t n i ts

o r s - .  50 m
Jo r  f o  be  i n  m e t r e s

2g (a ) Fi n d t l+e  J  a i 1d a  o f  t he  pa r t ic le (b) w na t  is the

T hu s  th e  c r i c k e t e r  c a n  t h r o w  th e  s à m e  b a l l  t o  a  h e igh t  m a g11i t u de  n n d d i r e c t i o n  of  1l e lo c ity  o f  t i i e  pa r t ic le  a t  t  =  2 s ?
o f  50 m  

[D e l hi  10】

4 17 A s to n e  t ied to  the e n d f a s t i n g O ¡ n l o t 1g is  u l l1i r le d So l u t i o n (a ) G i v e n

i n  a  ho r i z o n ta l c i r c le u t i th a  c o n s ta n t  speed Ií  t he s to n e m n ke s

14 r e u o l u t io n s  i n  25 s e c o n ds
,  

t u ha t  is  tl+e  n t ag n ít u de  a n d 
r

'
(t ) =  3 0 t  î 2 0 t

2 î +  4 0 Ê m

d i r e c t io n of a c ce 1e r a t io n  o f t l1e s to 11e ? 

14 (t ) = .  
I ( o t  î 2 o t

2 î + 4 o Ê )
So l u t i o n H e r e  r - 80 c m

,  v  = r p s  d t  d t
25

22 14 88
Æ 。 2n v = 2 × x 二 一 r a d  s

1 - 3 0 î 4 0 t  ì
7 25 2 5

Th e  a c c e l e r a t i o n  o f  t h e  s t o n e  i s ; tt ) =  _
l t  o î 4 o t n  = o î

Th is  a c c e le r a t i o n  i s  d i r e c t e d a lo n g t h e  r a d i u s  o f  th e  
Th e  m a

c i r c u la r  p a th  t o w a r d s  th e  c e n t r e  o f  th e  c i r c le
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4 23 Fo r  a n y a r bi t r a r y  m o t io n  i n  spa c e ,  
1u h ic h o f  t i t e  So l u t i o n I n  a d d i t i o n  t o  m a gn i t u d e  a n d  d i r e c t i o n

,

To 1lo t u in g r e la t io n s a r e  t r u e  e a c h  v e c t o r  a l s o  h a s  a  d e f i n i t e  l o c a t i o n  i n  sp a c e Fo r

(a ) u  
a t  2 a u  t

2
t

l  A  v e c t o r  c a n  v a r y  w i t h  t i m e Fo r  e x a m p l e
,  

i n c r e a s e  in

(c) ( t  ) =  J  (0)  ·  1 t  (d) r
'
(t ) =  r

'
(0) +  (0 ) t  +  /  t z  v e l o c i ty  p r o d u c e s  a c c e l e r a t i o n

Æ J (t
, ) J {t

, ) T w o  e qu a l  v e c t o r s  a n d  b
'

h a v i n g d i f fe r e n t  l o c a t i o n s

(e) a  
a u  t

2
t
l  

m a y  n o t  p r o d u c e  i d e n t i c a l p h y s i c a l  e f f e c t s F o r  e x a i 11p le
,

t w o  e q u a l  f o r c e s  (v e c t o r s ) a c t in g a t  t w o  d i f f e r e n t  p o in t s
A n s A s  th e  m o t i o n  i s  a r b i t r a r y ,  

th e  a c c e l e r a t i o n  m a y  m a y  n o t  p r o d u c e  e qu a l  t urni ng e f f e c t s

n o t b e  u n i fo r m So  th e  r e l a t i o n s  (c ) a n d (d ) c a n n o t b e  t r u e  
4 27 A  t Je c f o r  ha s l ì o th n t a g n i t 1Bt i e  a n t B d ir e c t io n D o es  i t

Fo r  a n  a r b i t r a r y  m o t i o n ,  
t h e  a v e r a g e  v e l o c i t y  c a n n o t  

n 1ea n  t ha t a n y t h i11g tha t  h a s  m a g n i tu de  a n d d i r e c t io n  i s
b e  d e %n e d a s  i n  e qu a t i o n  (a ),  

s o  r e l a t i o n  (a ) i s  n o t  t r u e  
n e c e s s a r i ly  a  u e c t o r  ? Th e  r o t a t i o n  o f  a  bo dy  c a n  be  spec1ed by

O n l y  r e l a t i o n s  (b) a n d  (e ) a r e  t r u e  the  d i r e c t io n  of  t ï1e  a x i s  of  r o t ïz t i o 1t
,  

a n d t ihe  a n g le  of  r o ta t io n

4 2 & Rea d ea ch s t a te m en t  be lo w  c a  r efAt .ly  a n d s ta t e ,  
t u i t h a bo u t  t he  a x i s D o e s  t ha t  m a ke  a n y r o t a t io n  a  u ec ï o T ?

r ea s o n s a n d e x a n +p les
,  r í i t  is  t r 1t e  o r  ß1ls e  : So l u t i o n N o

.  
A n y t h i n g t h a t  h a s  b o t h  m a gn i tu d e  a n d

A  s ca ta r  qu a n t í ly  is  o n e  t ì1a t (n ) is  c o 11s e m ed i n  a  p r o ce s s
,  

d i r e c t i o n  i s  n o t  n e c e s s a r i l y  a  v e c t o r I t  m u s t  o b e y  th e  l a w s

(U ca n  n e u e r  ta ke  n ega t i t te  s a l u e s ,  
(c ) n zu s t  be  d i n ze r1s io n 1es s ,  o f  v e c t o r  a d d i t i o n

do e s n o t  u a r y Tr o m  o n e  po i n t  to  t 1n o t jlt e r  i n  s ¢ n c e
,  

(e ) /1n s  l ì ï e  R o t a t i o n  i s  n o t  g e n e r a l l y  c o n s i d e r e d  a  v e c t o r  e v e n
s a m e  u a t1t e j b  ·  o bs e r u e r s  w i th d iñe r e t 1t  o r ie n ta t io t 1s  o f  a x es  th o u gh  i t  h a s  m a gn i h 1d e  a n d d i r e c t i o n  b e c a u s e  th e

So l u t i o n (a ) Fa l s e K in e t i c  e n e r gy  (s c a l a r ) i s  n o t  c o n a d d i t i o n  o f  t w o  Dn i t e  r o t a t i o n s  d o e s  n o t  o b e y  c o m
s e r v e d  in  a n  i n e la s t i c  c o ll i s io n M o r e o v e r

,  
v e c t o r  qu a n t i t i e s  t a t i v e  l a w H o w e v e r ,  

i n f i n i t e s i m a l ly  s m a l l  r o t a t i o n s  o be yl ik e  l i n e a r  m o m e n h 1m ,  a n g u l a r  m o m e n t u m
,  

e t c
,  

a r e  a l s o  c o m m u t a t i v e  l a w  a n d h e n c e  a n  in f in i te s im a l ly  s m a l l
c o n s e r v e d  

r o t a t i o n  i s  c o n s i d e r e d  a  v e c t o r

(b) F a l s e Sc a l a r  q u a n t i t i e s  s u c h  a s  e l e c t r i c  p o t e n t i a l
,  4 28 C a n  y o 1t  t 1s s o c ia t e  t ' e c t o r s  1u i t ì1 (l 1) the  te r1g th o f  a  l u i r e

te m pe r a t u r e
,  e t c

,  
c a n  ta k e  n e g a t i v e  v a l u e s  be n t  i t 1t o  I z l o o p ,  

(b) a  p1tzn e  a r e a
,  (c ) a  s pì+e r e  ? Ex p l a in

(c) Fa l s e Sc a l a r  qu a n t i t i e s  l ik e  m a s s
,  

d e n s i ty ,  e n e r gy ,  So l u t i o n O u t  o f  t h e s e
,  o n ly  a  p l a n e  a r e a  c a n  b e

e t c ,  a r e  n o t  d i m e n s i o n l e s s  
a s s o c i a t e d  w i t h  a  v e c t o r T h e  d i r e c t i o n  o f th i s  a r ea  u ec to r  i s

(d) F a l s e D e n s i ty  (s c a l a r ) v a r i e s  f r o m  p o in t  t o  p o i n t  i n  t a k e n  n o r m a l  t o  t h e  p l a n e
t h e  a t m o s p h e r e  

4 29 A  b t Bl l e t  ß r ed a t  a n  n 11g l e  o f  3o °  
zu i th the  jt1o r iz o n ta l

(e) T r u e T h e  m a s s  (s c a l a r ) o f  a  b o d y  a s  m e a s u r e d  b y  h i ts  the  g r o u n d 3 k n z a zu a y By  i +di11s t in g t he  a t t g le  o f pr o jec t io n
,d i f fe r e n t  o b s e r v e r s  w i th  d i f fe r e n t  o D e n t a t i o n s  o f  a x e s  h a s  c a n  o n e  ì t o pe  t o  h i t  i1 tm g e t  5 k 111 a u " y  ? A s s tBm e  the  rn 1tz z le  speed

t h e  s a m e  v a l u e  to  be ßx ed a n d n e gle c t  a i r  r e s is ta n c e
4 25 A n  a i r c r a f t  is ßy i n g a t  a  he igh t  o f  34oo m  a bo D e  t i t e  

[C e n t r a l  Sc h o o l s  14]

g r o u n d 1 Ft he  a t 1g le  s u bt e n ded a t  a  g r o u n d o bs e r u a t io n  po i 11t  by  

So l u t i o n I n  t h e  f i r s t  c a s e
,  

R =  3 k m  =  3ooo m ,  
e =  3o °

the  n i r c r a p po s i t io n s  10 s  a pa r t  is  3o °

,  u tha t  is  t ìze  s pe ed of  t11c  H o r i z o n t a l  r a n ge ,  
R =  

1  s i n  20

a í r c r a ít ? [C e n t r a l  Sc h o o l s  12] A  C B g

s e n t  t h e  t w o  a i r c r a f t  p o s i t i o n s  

9o ,  
u  

3ooo -

1t
2 

s in  6o °

1 n e n  t a n  1 1  = - _ 2000 4 3
3400 g s i n  60 °

o r x  ·  3400 t a n  15 °  M a x i m u m  h o r i z o n t a l  r a n g e
,

- 3400 ×  O 2679 15 

r v a t i 

1 . .
-

1t
2

.  2000 田  =  3464 m - 3 46 k m
- 9 10 86 m  g

Sp e e d  o f  a i r c r a f t  
Io n  

B u t  d i s t a n c e  o f  th e  t a r ge t  (5 k m ) i s  g r e a t e r  th a n  th e

9 10 86  m  0  p o i n t) m a x i m u m  h o r i z o n t a l  r a n g e  o f  3 46 k m ,  
s o  t h e  t a r ge t

F ig 4 1 0 8  
4 30 A ßgh t er  p la n e ßß t w  11o ? i z o n ta l ly  a t  a 11 a l t i tu de o f  1 5 km

4 2 6 A  u ec t o r  h a s m a gn i t u t i e a n d dir e c t io n D o e s  i t  ha D e a  1u i t h a  sp ee d 7 20 km h '
p a s s e s  d i r e c t ly  o u e r he a d a n  a n t i a i r cr aft

lo c a t i o n  in  spa c e  ? C a n  i t u a r y w i t h t im e  ? W i tt tu Jo  e qu a l g t Bn A t  t u ha t  a n gl e l r o m  t he  u e r t i c a ï s ho u 1d t he  gu n  be Fr ed pr

s e c t o r s  a n d b
'

a t  d iûe r e n t  to c a t io n s  i n  s pa c e  t zec es s a r i ly  ha D e  
the  s he l l  m u z z le  sp ee d  6oo m s

1 
t o  1t i t  th e  p l a n e  ? A t  w ha t

ide n t ic a1phys ic a l  eÐe c ts  ? Gir Je ex m n ple s in su ppo r t  of w 1+r  a n sw e r Hi t  ? T a ke  8 =  1o  m s
2

m a x im u m  a l t i t u de  sho u l d t he  p i l o t Jl y t he p l a n e  to  a i To id bei r tg



Scanned by CamScanner

So l u t i o n Sp e e d o f  p l a n e  =  720 km h 1
.  200 m s

1
.  =   ° .  °  =  l (0 7 l   ·  10 51 Z

7in e  s h e l l m o v e s  a l o n g c u r v e  O L T h e  p l a n e  m o v e s  

Jo 4 9 +  o 25 =  =  o 8 6 m s
2

a lo n g PL L e t  t h e m  h i t  a f t e r  a  t i m e  t

Y  Æ I f  e i s  t h e  a n g l e  b e t w e e n  t h e  t o t a l  a c c e l e r a t i o n  a n d  th e

/ : ,   

·

v e l o c i ty  o f  th e  c y c l i s t , Th e n ,

t a n  0 =  
c  

i 
U

_ 1 4 o r  e =  54 0 2 8 '

Æ T  0 5

4 32 (a ) Sho w  t i l a t fo r  rt  p r o je c t i /e t he a n gte be t t u e e n  t he

u e lo c i ty  a n d t he X a x is  a s  a  Ju n c t i o n  o f t i m e  i s  g iu e n  by

J 
o . ' " . . " ' " / . ' prDj ect ì onar1gï ee,  Jo" ' " t i l ' ' " . . "

X

F ig 4 1 0 9

2g 2g

6001 
2

.    þ 
m 4 1 1 1

9 '

.  16000 m - 16 k m
L e t  u

o x  
a n d u

oy  
b e  th e  c o m p o n e n t s  o f  v e l o c i ty  u

o  
a l o n g

2 ×  10 X a n d  Y d i r e c t i o n s  r e s p e c t i v e ly

Th u s  t h e  p i lo t  s h o u l d  f ly  t h e  p l a n e  a t  a  m i n i m u m  A t  a n y  t i m e  t
,  

s u p p o s e  t h e  p a r t i c l e  i s  a t  p o i n t  P I t s

a l t i tu d e o f  16 k m  t o a v o i d b e i n g h i t b y  t h e s h e l l v e l o c i t y  u  h a s  c o m p o n e n t s  11
.  

A n d  u  
y  

a l o n g X a n d

4 31 A  cy c l is t  is  r id i n g t u i t h a  spe ed o f  27 k m  h
1 A s he  

Y d i r e c t i o n s T h e n

a pp r oa c ìzes  a  c i r c u l a r  t u  H t  o n  t l1e  r o a d o f  r n di l1s  80 rn  he  w p ï ie s  
u

.
- o

o .  
[H o r i z o n t a l  c o m p o n e n t

br ake s a n t i  r e du c es  ì1is s pe e t 1 t l t  1í re  c o n s ta n t  r a t e  o 5 }?1s
2 a n d u

y
- 1 1 

o y
g t  r e m a i n s  u n c h a n g e d j

Wtra t  is  t ì1e  m a g n i t u de  a n d d i r e c t i o n  o f  t i r e  n e l  a c c e le r a t io n  o f  I f  th e  v e l o c i t y  u  m a k e s  a n g l e  0 w i th  X a x i s
,  

t h e n

the cyc Bis t o n  t he  c i r c u Ba r  t u r n  ?
t a n  o - ï - T ,  =  t a n

' 9 )So l u t i o n H e r e  r  =  80 m
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