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[ EXERCISE - IV I

TOUGH SUBJECTIVE PROBLEMS

]
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tano-—_Y_Y*3
10 x X

y'=09x-3
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"+ 3)XxXx4-=y'x4x
(y'+3) 5 0.5

40 =

N |

x=5
Pressure at rear wall

= pax = 1000 x 9 x5 = 45 KPa

39
0.1 m oot +x)
TP,
pg/ (0.1+X)n(0.05)* + 3g=pgn(0.1)*x
x =0.16
h=0.1+0.16 =0.26 m
(b)
30 =n(0.1)2x x 1000 x 10
X = 30 =0.096m _
100xs Total = 0.196 m.
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pXx sin 60° g + (p+2p,) (I-x)
sin 60° = (p+2p,) x sin 60°g + (p+p,) (I-x) sin 60°g
pX +(p+2p ) (1= %) = (p+2p, )X + (p + p, ) (I - X)
x=1/3
5. Initial depth in sea water = x,

I ! ¢

(X,+X) (X, +x-y)  (Xy-z2)+X,

Water

Wg + We = XgApg,,G.evennns (1)

Wg + W. = (X, + X)Ap,G........ (2)
W =(X, +X-Y)Ap,g........ (3)
W, =(X, +X-Y —2Z)Apy,g........ (4)
(1)/(2)

1 =Psw _ %o
Pw X, + X'

x| Pow TPw |y o PwX
° Pw ° Pow +Pw

X0+X_y Pw
1=
(3)/(4) Xo X =Y —=Z pgy

X +X—y—2=PW x 4 (x-y)Pw
Psw Psw

XO{M}:(X_Y)F)—W—X-FY-FZ
Psw Psw

Py —x—y) P _x ity iz
Psw Psw

Psw _ Y

Pw Y-X+2Z

D
D

hl

Upward force excuted by the liquid on the
flask

pg [nRZh - {% mR*h '—% o (h'- h)}} =W

tana:% = h'=Rcota

(o}

R
R :h—zR(Rcota—h)szcota
x h'-h
Rcota-h
X= ">
cota

W=pr9 ln(Rcota—h

nR%h — {% nR?Rcot o —

] (Rcota—-h)}

3 cota

W
p= 1
ngh? tana(R—ghtana)
M M
p:—:> e p—
LA pL
Mg-T-Axp,g=Ma ...(1)
T-mg = ma ...(2)

M
Mg - mg - p—L-PWXQ

= (M+

m) a

(M—m)—Mp—Wxg =(M+m)a
L p

M-m M-m)gx
a= g- =
(M+mj (M+mj L

(b)

a=0initialx =L
M.P. is when it is just submerged.

;

I(L-X')
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M-m L-x'
_ 1_ .19 _ |18g
[M+mjg{ > 87089 = |1oa
gx'
M +m) L
2 _(M-m)\g o = M-m)\g
(M+m)L Y M+m)L .
9. y
M+m)L T n |[M+m)L <~
T=2 — == — dx
(M—mjg 4 2 (M—mjg \/
. _ ’x? _ (20)*x? _>0x?
- 2g 2x10
>0 2 Volume = ydx 2nx
8all &N 1.5 =20x2.2nxdx 1.5 = 40nx3dx
3
X 0.5
8. 1.5:40n'[x3dx 1.5= 40“ [(0 5)* —x ]
A B X
<€ a < 3 > 1
x = (0.0155)%
4a Area = nx? = 0.39m?2.
gX — = 2p.Xg X=—
3 /
8a 2a_,, 4a, 2a_6a_,, h,
3 3 3 3 3
c 10.
A
/ I
2a/3 a/3 \1 \
P, = p2ag P, = 2p2a.g = 4pag u —1/29(h -h,) 2gh,
5a
3 - F
5a/3 2 2
_ ) po” | 25a°
(P. —P,)S = psa ! xdX = > { a } uh, = 2(h, -
2g(h, —h,)h, = Zghz(h0 -h,)
= §p50)2a2 ......... (D 2 |12
9 hy(h; =h,) =h; —h;
2a h, =h, +h, h,-h,=0
(Py —P.)s = 2psw® J-XdX h, =h,
5a/3
2psw? 25a° 11 A
P 4a’ - == | = pse’a’x—..(2)
2 9 9
h
1+2
11.
8 11 I
(PB - PA )S = pSw2a2|:§ + ?j| |\L
a=A/400
2.2, 19
4pag-2pag = po-a x?
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1 =6.
ogh :prz v = J2gn X =6.25cm
V, =V
A j‘—dh _j dt 15x15x8=15x15xH-10x10x6.25
- = —V —— = —=
@ A= 200 1 y2gh 400 388
=10.7cm = 36 cm
t= ,
80V5 sec 16. One glass of juice = Vm?3
(b) v = 4/2gh = ¥2x10x1 = Y20 m/sec
IxA=+20tx—— _
X X 400 t = 4045 sec. ) 15V
A
v |
12. a -adh = a,/2gh dt
<~ 14V/A
1m
dh a
—|—==|-—dtcm
Range V 2x$).5 =1 J.x/29h J.A
1 15V
V =410 =2gH' H=> =0.5m
05 _4n ta 2 /15v /14v} a9
_Adh— —— = =t 2 A B
Adh-avdt 1 Joan !A V29|
2 [ [1av a
2 ~ |22 0l=2t...2)
E[\/O.Sl -0.5]- 2g|V A } A
t = 431 sec. (2)/(1)
1, t J14 12414
13. i)=pv- =(600x10x0.6)+(900x10x0.4) — = =
03 12" Jis 14 Ji5-—via
%900 v? =3600+3600=7200
v ~4m/sec.
(i) F = (pav)v =pav? 17.
=900x5x10*x(4)*=7.2N
(|||)
=0 g = GMr ~
umg—0.01[900x0.6><0.5+600><0.6x0.5]><10 R’
=45N ax g R
=45+ 7.2 =52.2N. - == F=pdA=|xd
Foax =45+ 7.2=52.2N dF = (pdA.dx) A p R!X X
(iv) R? R
_P9 PIR
AV, =Av, 0.5v,=5x10"*x4 F=p -5 dA=—5—dA
v, =4x10°m/sec forboth pgR
Pressure = =N
15. 5=(0.8)x10° x(0.1)*x
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18. (a)
B (ALPC g:[i,éjdg_,_(k_éjz(jg
5 45 4'5
1m$
al Y 3,45,
A { Pe= 37273
Hm (1) (i) B
| x = v (time of flight)
F = (1-x)pA -ﬂg >h
TR = J@r-am g 2N hGH-an)
= —pAgx g
21.
K= PAG
T:ZH\EZZR Mz\ﬁ
K Apg g
=T= 2n1/i2=25ec.
T
(b)
B
Vsec t . = (F, —mg)sin 9.5
- 2 ' net B 2
A if 0 is small.
L
Thet = (FB - mg)ei
N Fs =SLd.g
=1sec. .
19. mg=SLd,g = Tpe =(d, — d1)5|_ge_E
_(d;-d,)SLg(3) oL
- mL? "2
q239(d;, —d;) 6L oo |39(d; —dy)
dr> 2 2d,L
23. from A,V ,=A.V,
1
(4x103)(1) = (8x1073)V, v, =§m/s
from Bernoulli's
h 1 V2 h 1 .
P, + pgh, JrEpVP =P, +pgh, +EpVQ
5 b2 X 5b2 X2 _103X10(2 5) lx103(1 l)
—.—=Xb-—|=>—=bx-— = - +2 2
. ’ o ’ 30000+375
X= b/3 = - +
20. (a) “Py —P, =—29625
cylinder floats so
mg = Buoyancy force
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