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TOUGH SUBJECTIVE PROBLEMSEXERCISE � IV

1.
T mg

2/5

3/5

a=g/2

T+mg = 
32 3g
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
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33 3g
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T = 6 N

2. (a)

(3-x)

5 m

x

a

1
2 4 5 (5 x 4) 5(3 x) 4

2
        

m1x 
5

x3

g

a
tan




2a 2
a 4m / sec

10 5
  

(b)

3

5 m

a

x

a = 4 x 1.2= 4.8 m/sec2

a x
tan

g 5
   m4.2x 

Water split out

1
(2 4 5) (0.6 5.4) 2.4 4 5

2
        

= 40 - 12 - 24 = 40 - 36 = 4m3

Inital = 2 x 4 x 5 = 40m3

% = %10100x
40

4


(c)

y

x

x'

9m/sec
2

Pressure = 0

3

y'

tan  = 
'x

'y

10

9
  = 'x/'y9.0 

9 y y ' 3
tan

10 x x


   

y' = 0.9x - 3

40 = 
1 1 y'

(y' 3)xXx4 y'x4x
2 2 0.9

 

x = 5

Pressure at rear wall

= ax = 1000 x 9 x5 = 45 KPa

3.  

Po

3g

x

0.1 m

Po

2 2
g / (0.1 X) (0.05) 3g g (0.1) x     

x = 0.16

h= 0.1 + 0.16 = 0.26 m

(b)

30 = (0.1)2 x  1000   10

m096.0
x100

30
x 


 Total = 0.196 m.

4.

l-x x

x

l-xx

l-x
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x sin 600 g + (+2
0
) (l-x)

  sin 600 = (+2
0
) x sin 600g + (+

0
) (l-x) sin 600g

        
o o o

x ( 2 )(l x) ( 2 )x ( )(l x)              

x = 3/l

5. Initial depth in sea water = x
0

(x +x)0
(x +x-y)0

(x-y-z)+x0

Water

S C 0 Sw
W W x A g........(1)  
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


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


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W

y
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

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6.

R

x

h'-h

h

h'

Upward force excuted by the liquid on the

flask

2 2 21 1
g R h { R h' x (h' h)} W

3 3

 
        
 

h'

R

R
tan h' Rcot

h'
   

R h'
R(Rcot h) xRcot

x h' h
     



x = 




cot

hcotR

2 2

2

1
R h { R Rcot

3
w g

1 R cot h
(R cot h)}

3 cot

 
     
  

         
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3

1
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W

2

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7.

          

m

M
x

L

A

T

a

aM M
A

LA L
   



Mg - T - Ax 
w
g=Ma  ...(1)

T-mg = ma  ...(2)

Mg - mg - w

M
. xg

L




= (M+m) a

wM
(M m) xg (M m)a

L


   



M m M m gx
a g

M m M m L

    
    

    

(b)

a = 0 initial x = L

M.P. is when it is just submerged.

x'

(L-x')
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8.

a
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A
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3
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3
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9
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9
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9.    

dx

y

x

y=
2

2222

x20
10x2

x)20(

g2

x





Volume = ydx 2x

1.5 = 20x2.2xdx 1.5 = 40x3dx



5.0

x

3
dxx405.1  44

x)5.0(
4

40
5.1 




4

1

)0155.0(x 

Area = x2 = 0.39m2.

10.
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11.

a=A/400

A

h
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2
x

2

1
gh  gh2v 

(a) -Adh = vdt
400

A
 


t

0

0

1
400

dt

gh2

dh

t = .sec580

(b) sec/m201x10x2gh2v 

400

A
tx20Ax1  .sec540t 

12. 0.5

1m

H'

1
g

5.0x2
VRange 

'gH210V  m5.0
2

1
'H 

avdtAdh  


t

0

5.0

81.0

dt.
A

a

gh2

dh

4
2 1x10

0.81 0.5 t
0.520



  
 

t = 431 sec.

13. (i) )4.010900()6.010600(v
2

1 2


720036003600v900
2

1 2


.sec/m4v 

(ii) 2
F ( av)v av  

N2.7)4(105900
24




(iii)

F
min

 = 0

         105.06.06005.06.090001.0mg 

= 45 N

F
max

 = 45 + 7.2 = 52.2 N.

(iv)

2211 vAvA  4105v5.0
4

1 


bothforsec/m104v
3

1




15. x)1.0(10)8.0(5
23



cm25.6x 

fi vv 

25.61010H151581515 

H = 10.7 cm = cm
36

388

16. One glass of juice = Vm3

15V

A
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a
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
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
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17.

dx

x

dA
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= 3
R
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dF =  
gx
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18. (a)

B

1m

1m
A

1m

x

(1-x)

F
net

 = (1-x)Ag - g
2

A2 

= Agx

K
eff

= Ag

g

1
2

gA

2/A2
2

K

m
2T 






= .sec2
1

2T
2





(b)

B

A

.sec
2

T

.sec1

19.

mg

x

B

F
B

 sin)
2

x
b.(Axgsin

2

b
)Abg( WR

2

x
bx

18

b5

2

x
bx

2

b
.

9

5
222











x= b/3

20. (a)

cylinder floats so

mg = Buoyancy force

c

A 3L A L A
L g . dg . 2dg

5 4 5 4 5

     
       

     

c

3d d 5
d

4 2 4
   

(ii) B

x = v (time of flight)

)h4H3(h
g

h2

2

g
)h4H3( 

21.

mg

FB

net B

L
(F mg)sin .

2
   

if  is small.

net B

L
(F mg) .

2
   

gSLdF 2B 

1
mg SLd g

2

1
.SLg)dd( 12net 

2

L
.

mL

)3(SLg)dd(
2

12 


2

L
.

Ld

)dd(g3
2

1

12 


Ld2

)dd(g3

1

12 

23. from A
1
V

1
=A

2
V

2

(4x10-3)(1) = (8x10-3)V
2

V
2
 = s/m

2

1

from Bernoulli's

2 2

p p P Q Q Q

1 1
P gh V P gh V

2 2
        

)
4

1
1(10x

2

1
)52(10x10

33


= - 30000+375

29625PP PQ 


