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1 ( a ) E x p l a i n  t h e  fo l l o w i n g t e r m s  b r i e Hy

i S u r 91c c  1 c n n o n

1 n  H u l k Tó d u l u s  6

þ  Hc u l a t c  t h c  m n a n ú c  C c o s h N  a n  Ä
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w h i c h

i \  u s e d  t d r  l u h r i c a t i o n  h c t w e e n  a  s q u a r e  p l a t e  o f

$ T c  n  S n l  n S m  a n d a n  i n c h n e d p l a n e  w h h

a n g i e  t ì l i n c l i n a t i o n  3 0 °  
a r . sh o w n  i n  F i g T h e

w r i g h t  o r  t h e  s q u a r e  p l a t e  i s  300 N  a n d i t  s l i d e s

d o w T 1 t h c  i n c l i n e d p l a n e  w i t h a  u n i f o r m  v e l o c i t y

O R

W I w  q T n 2 2 (Co n * d }



2 ( a ) E x p l a i n  t h e  f o l l o w i n g t e r m s  w i t h e x a m p l e

( i ) U n i f o r m  a n d N o n u n i f o r m  f l o w

( i i ) O n e
,  

t w o  a n d t h r e e d i m e n s i o n a l n o w 6

( b ) T h e  f o l l o w i n g c a s e s  r c p ] e s e n t  t h e  t w o  v e l o c i t y
C o m p o n e n t s

,  
d e t e r m i n i  t h e  t h i r d c o m p o n e n t 

v e lo c i ty  s u c h t ha t the y  s a t i s ly the  c o n t in u i ty  e q u a t i o n
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3 ( a ) W h o t i s  t h e
" 11y d r o s t a t i c  L a w

' " ? D e r i v e  i l s

c 9lu a t i o n  (i

( b ) A  LJ I u bc  m a n o m e l c r  is  ust d to  m e a s u r e  the  p r e s s u r e

N w u m   i n  n  p i p e  m e
,  

w h ic h i s  i n  e x c e s s  M
'

M n i o s p h c r i c  p r e s s u r e T h c  r i g h t h n r b N t hc

m a n o m e l c r  c o n t a i n s  m e r c u r y u n d i s  o p e n  [ o

a tm o s p he r e
.
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I hc  c o n l i l c t he t w e c n  w 11l e r  l i n d n 1e r c t 1r y

i x  i n  t l rc  l e l i l i ï n b
,  

D c l c r m i n c  l hc  p r e s s u r e  o r

w M e r  i n  l h c  n 1n i n  m c
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H
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t hc  d M c r c n e c  i n  Ic v c l

M m e r c u r y  i n  1h c  Hn i hs  o r  U '

1u hc  hr I O c n   I n n d

l h c  k c e  s u r fh c e  N m e r c u r y  hr i n  Ic v c l w h h t he

c c n l r c  ( } r  l h c  p ip e  7
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4 (a ) A  s o l i d  c y l i n d e r  o f  d i a m e t e r  4 0 m  h a s  a  h e i g h t

o f  4 0 11 1 F i n t l  the  m e t a c e n t r i c  he igh t  o f  t he  c y l i n de r

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

- 0 6 a n d i t  i s  n o a t i n g i n  w a t e r  w i t h i t s  a x i s

v e r t i c a l S t a t e  w h e t h e r  t h e  e q u i l i b r i u m  i s  s t a b l e

o r  u n s t a b l e 7

(b ) E x p l a i n  t h e  s t a b i l i t y  o f  s u b m e r g e d b o d i e s  w i t h

n e a t  f i g u r e s 6

5 ( a ) D e r i v e  t h e  e x p r e s s i o n  f o r  B e r n o u l l i '
s  e q u a t i o n

w i t h  E u l e r
'
s  e q u a t i o n  o f  m o t i o n 7

(b ) A n  o i l  o f  s p e c i f i c  g r a v i t y  0 8 i s  f l o w i n g t h r o u gh

a  v e n t u r i m e t e r  h a v i n g i n l e t  d i a m e t e r  2 0 c m  a n d

t h r o a t  d i a m e t e r  10 c m T h e  o i l m e r c u r y  di f f e r e n t i a l

m a n o m e t e r  s h o w s  a  r e a d i n g o f  2 5 c m C a l c u l a t e

t h e  d i s c h a r g e  o f  o i l  t h r o u g h  t h e  h o r i z o n t a l

v e n t u r i m e t e r T a k e  C - 0 9 8 7
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6 (a ) A n  o r i f i c e  m e t e r  w i t h o r i f+c e  d i a m e t e r  10 c m  i s

i n s e r t e d in  a  p i p e  o f  2 0 c m  d ia m e t e r T h e  p r e s s u r e

g a u g e s  fi t t e d u p s t r e a m  a n d d o w n s t r e a m  o f  t h e

o r i f i c e  m e t e r  g i v e s  r e a d i n g s  o f  19 62 N / c m
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a n d

9 8 1 N / c m
z  

r e s p e c t iv e ly C o e f f ic ie n t  o f  d i s c h a r g e

f o r  t h e  o r i f i c e  m e t e r  i s  g i v e n  a s  0 6 F i n d t h e

d i s c h a r g e  o f  w a t e r  t h r o u g h p ip e 7
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(b ) D e r i v e  t h e  e x p r e s s i o n  o f  p i t o t  t u b e  fo r  m e a s u r i n g

t h e  v e l o c i t y A l s o  s k e t c h  d i & e r e n t A 】T a n g e m e n t  o f

p i t o t  t u b e  7

7 ( a ) W h a t  p o w e r  i s  r e q u i r e d p e r  k i l o m e t e r   o f  a  l i n e

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

g l y c e r i n e  t h r o u gh a  h o r i z o n t a l p i p e  o f  d i a m e t e r

10 0 - a t  t h e  r a t e  o f  10 l i t e r / s e c  ?

T a k e  p - 8 p o i s e  a n d K i n e m a t i c  v i s c o s i t y

(v ) =  6 0 s t o k e s  7

(b ) D e r i v e  D a r c y W e i s ba c h e q u a t i o n
,  

f o r  m a jo r  lo s s e s

i n  p i p e  6
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8 ( a ) T he  t i m e  p e r i o d (t ) o f  a  p e n d u l u m  d e p e n d s  u p o n

t h e  l e n g t h (h ) o f  t h e  p e n d u l u m  a n d a c c e l e r a t i o n

d u e  t o  g r a v i t y  (g ) D e r i v e  a n  e x p r e s s i o n  f o r  t h e

t i m e  p e r i o d by  u s i n g R a y l e igh '
s  M e t h o d 6

(b ) U s i n g  B u c k i n g h a m
'
s  n T he o r e m

,  
s h o w  t h a t  t h e

r e s i s t i n g fo r c e  (R ) o f  s u p e r s o n i c  p l a n e  d u r i n g
m g h t  k  g i v e n  hy
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,

R - p l   v
2
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v - v e l o c i t y ,

Þt - a i r  v i s c o s i ty ,  p - a i r  d e n s i t y  a n d
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9 (a ) C a l c u l a t e  th e  d i s c h a r ge  t h r o u gh a  p ip e  o f  d i a m e t e r

2 0 0 .
,  

w h e n  th e  d i f f e r e n c e  o f  p r e s s u r e  he a d

b e t w e e n  t h e  t w o  e n d s  o f  a  p i p e  50 0 m  a p a r t  i s

4 m  o f  w a t e r T a k e  t h e  v a l u e  o f  T _ 0 00 9 i n  t he

4 f L v
f o r m u l a  h

.
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(b ) D e t e r m i n e  t h e  r a t e  o f  f l o w  o f  w a t e r  t h r o u gh a

p i p e  o f  d i a m e t e r  2 0 c m  a n d l e n g th 50 m  w h e n  
n

o n e  e n d o f  t h e  p ip e  i s  c o n n e c t e d t o  a  t a n k  a n d

o t h e r  e n d o f  t h e  p ip e  i s  o p e n  t o  t h e  a t m o s ph e r e

T h e  p ip e  i s  h o r i z o n t a l  a n d t h e  h e i gh t  o f  w a t e r  i n

t h e  t a n k  i s  4  m  a b o v e  t h e  c e n t r e  o f  t h e  p ip e

C o n s i d e r  a l l  m i n o r  l o s s e s  a n d t a k e  f  =  0 0 09 i n

4 f L v
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t h e  f o r m u l a  h
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-
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D r a w  m e  n y o r a u t r c
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G r a d i e n t  L i n e  (H G し ) a n d T o t a l  E n e r gy  L i n e

(T E L ) 7
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10 ( a ) D e r i v e  t h e  e x p r e s s i o n  f o r  p o w e r  t r a n s m i s s i o n

t h r o u gh p ip e  6

(b ) A  p i p e  l i n i  o f  l e n g t h 2 000 m  i s  u s e d f o r  p o w e r

t r a n s m i s s i o n I f  110 36 2 5 k w  p o w e r  i s  t o  b e

t r a n s m i t te d t h r o u gh the  p ipe  in  w h ic h w a t e r  ha v i n g

a  p r e s s u r e  o f  4 9 0 5 N / c m
2 

a t  i n l e t  i s  f l o w i n s
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F i n d t h e  d i a m e t e r  o f  t he  p ip e  a n d e f f i c i e n c y  o f

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

o f  p i p e  i s  9 8 1 c T a k e  f  =  0 00 6 5 7

11 a F i n d t h e  d i s p l a c e m e n t  t h i c k n e s s
,  

t h e  m o m e n t u m

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

d i s t r i b u t i o n  i n  t h e  bo u n d a r y  l a y e r  g i v e n  by ,

B- 2 9) 9)
'

7

(b ) A  f l a t  p l a t e  1 5 m  x  1 5 m  m o v e s  a t  50 k m l h o u r

i n  s t a t i o n a r y  a i r  o f  d e n s i t y  1 15 k g / m
3 I f  t h e

c o e f f i c i e n t s  o f  d r a g a n d l i f t  a r e  0 15 a n d 0 7 5

r e s p e c t i v e l y ,  
d e t e r m i n e

( i ) T h e  l i f t  f o r c e

W  T h e  d r a g f o r c e

W F T h e  r e s u h a n t  f o r c e

( i v ) Po w e r  r e q u i r e d t o  k e e p  t h e  p l a t e  i n  m o t i o n

O R

12 W r i t e  s h o r t  n o t e s  o n  (a n y  t h r e e )

( i ) D r a g a n d L i f t

m  S t r e a m h n e  a n d B l u f f  B o dy

( i i i ) P r e s s u r e  D r a g a n d F r i c t i o n  D r a g

( i v ) B o u n d a r y  L a y e r  C o Dc e p t 14
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