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Fluid Mechanics
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WesT 1. U-81 W = arel 1w ggen 87 (UPBTE 2008)
What does effect on surface tension?
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The density of iron is higher than water even thin needle of iron can
float on the water. Why? ¥
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The water risesinac ry tube but mercury level falls down. Why? What

is the effect of. Q‘
(i) Impurities emperature on the surface tension?
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what does meant by Stream-lined flow?
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5. 3Ineet aﬁ%mm(conﬁnuity flow) &1 THI3
Derive an equation of continuity flow in ideal
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(UPBTE, Sen, 2016)

On which conservation laws ‘equation of f@ntinuity’ and ‘equation of
Bernoulli’s theorem are based? ’
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A capillary tube of rad 4 mm immersed vertically in the water. Find the
rise of water in the

vertical line then

~2 ension of
water is 7.0 x 10 “ N/m.
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Explain Bernoulli’s theorem and prove it.
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What is reyno;% ? How would you find the type of liquid flow with
the help of re number?
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What do you mean by capillarity? Esta 1@ arelation among the height h of

rise in water column in a glas pillary tube, its internal radius ‘r’ and
surface tension T of water. 0

aerar HIRTHTE ufthan #t s

Explain the ‘“capillaryyac . (UPBTE, Sem, 2016)
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T HR A Ot 2 At e e 1 @ o et et s qgat B I [T 8,
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The water rise in a capillary tube is 2 cm. What w1{l be the height of rise in
water in another capillary tube whose radius is 3 of the first tube? If we

inclined first capillary tube at an angle 60°, then what will be the position of
water in the tube?

Gl S & fram |,
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"2
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4 = P
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U BN TR FT I65-T19 7.2 x 102 gea/+ 2
One water drop of radius of 1 cm has broken into 10° drops. Calculate the
amount of energy spent in this work. Surface tension of water is 7.2 x 10~ 2
‘Newton/m.
B WM A I R =R TA R R M=, W R =13 =102
- 10° B FRT B AFA = 1 9§ H AF
3
105 x 2mr® = 1x 2 ® o 3= R%
3 3 108
R
q Fo=—
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- TS AT ¥ of a4 = 108 TR A

F TS G —1 9 g8 H HT aARd

2
R
=10% x 4nr? —1x4nR? =4n | 10° X(Io—zJ —RZJ

=4m v 99R?
=4 x3.14 x ¥9 x 1072 2 = 0.124
FAFTHW =T x AA = (7.2 x 1072 A/ x 0.124 2 =8.928 x 1072 J&

12. TF 3r9AH uR<de arelt @t 7t @ 0.8 um/ A v e P wd 98 @1 2 | famg x &t

Froan 2 3t o fag s 9t firsan 1 9 31 g X Aun s ¥ wem TR 8 AR (M
) 31 et A 8 @1 39 'F warg #1 TR FRTTI (g = 980 AH/A2)

A liquid having density .8 gm,cm passing from a horizontal pipe whose
Cross-sectional area is non-unifcra:. The radaius of the point X is 2 ecm and
radius of point S is 1 cm. The pressurc gap between point X and S is 8 cm
(column of mercury). Calculate the flow of fluid flowing in the river.
(cm/sec?)

&cl A TRt arelt 7ol § ga-yae # =, :
Q= a4, || -2 | (o)
Af -i3
T, A, = = (02 = 4g B2
Ay = ars = (1) = I
L = 980 g/ 2
h =3 T (9P FH AET)
J— \
Q =4m < i 36 R 1,9, & AN & FAA @ W)
VL 16n2 — 12 J
2
Q= 4r (2 x 980 x 8) . (15@)
I 15 15 )
=4 x3.14 x 322 = 406 q2 |
13. 51 # ©F 32 R frsar 0.0015 et 2, arg & v @ 21 ol arg &1 <A one
1.8 <10 ° few/#-A A, @ dg & Hwra 3 7w @ (S &1 77 = 1.0 x 103
/3, arg & e = 0, g = 9.8 =g/ f)
A drop of water is dropped in the air whose radius is 0.0015 mm. If the
viscosity coefficient of air is 18 x 10~ ® kg/ms, then what will be the
marginal speed of drop? (Density of water = 1.0 x 103 kg/m?’, density of air
- 0, g = 9.8 Newton/kg)
&al S <1 1 T B AR ! B T A p,, R, S F v N wwerergd s R @ 2,
3 59 W G 9@ FE F@ E )
. _ 3
(i) 5T F1 98 T e 5, Fg=gmrpy gl (Seafer 9 i 3R)

(ii) arg 1 =TT ¥ (upthrust),



Fu=§-n-r3-pa.gT (TR TR 3) -

(iii) R % FraageR sfvs varee
F.=6-n-n-r-vl
A 9 W F A W R @ 3 2, a7 wfomd e

F=0
Fp -F, -F, =0 & F, =F -k,
q 6.7t.~n.r.v=i.n.r3.pw.g——@‘pa'g
3 3
4
=§'m'3(pw —pao

- dr A, v = %nra (pwmv

(SR TR F 3N)

fear ?, r = 0.0015 fifl = 15 x 1077
Pw 5 -3 5 Pa=0 ()
n="- -5 fp-i-1-Q1 ; g = 9.8 /A2
T (1) ¥ A 99 wfeenfyd 9 W,
N ,o2 (8 77)2(10° - 0)9.8
9@ 1.8x107°
-6
;& x98x10 ~ _4410, 146 _ 979 x 10~ /A
9% 1.8 16.2
14, Q1% & Prmmgr |3 T (viscosity) {56 yoR e #t ot 37 wge
T & fma (UPBTE 2006)
How to identify scosity of more viscous fluids by the Stock rule? Derive
the applied fo .

JaT R ol faw Wi 7 s v 5 2 - Foreon aen w Sy wiven frdt o799 R
3T quid: TH GrETaN A v WM AR AT R FE I A0 w9 (W ),
F= f‘gg-{nm ERf % ATEAH ST AT UM (coefficient of viscosity) awﬁwaaﬁwm
R FTa

() 59 & I W, (i) M F A W, (i) ¥ ¥ TRET T 9T 0 T
qma% Ps : m@%ﬁaqﬂ,hm%mﬁﬁm%mﬁmm%lﬁm
w®

1. g9 W g (A & 3 )|

2. 54 &1 IcAEd 9, F,

3. B a0 & o/ER, afdlesd w@E ad, F, (9 # 8ij))

& () F, =;inr3Psg¢

(i) F, = g nrip gt



(i) F, =6nnrvl
379, JU THEAH A } 7y Hr @ &, FwE o g &, ora: wftondt wer 9= g
R F=0

b Fg —~F, -F,=0A F, =F, +F,

i gnrapsg = gnraPL g+ 6 nnrv O
a 6mnrv = gnr3P5g - %nraPLg O

ﬂan (Ps —P)g »
N _3 _Q s —Pg
= £

6nrv v
5. A= UiiE F wRumer Hw) we F fram @ e yr gam gr w4
féar e @2 avf= R
Define coefficient of viscosity. Wi Ip of Stoke’s law, how it is
determined from what type of exper xplain it.

g W1 T; FAeF 57 g9 F fafes wd T Bt @ s Hror gdf F = v a9
FE FA B 2T F WH T F
() F=A (7% %), (ii)ﬁ::‘%@@m)

&%:‘ -

Tel, n T fFradis & forms aaaﬁwﬁmﬁﬁzm%amﬁﬂﬁaamww
Ty ¥ 0 g @ ared I # fawn, ga-ware # fow ¥ fagda a6t 2

AT ¥ S msrqmﬁmwj?{@hx AT T x + dx TR ATw + dy

afe g — =1 d9 F=n

1a: fFeht 5@ Qﬁ%wmma@mawﬁ%ﬁaﬁw&@aw%m

™ & o4 o SR 2

Liac BT T YO 31 BIAT T ATt €heh A 71 61 f T geF 7w =1

= e B iR St @ s e & @ @ I ¥ 9 # fa ¥ wwo a2,
<o % F1E %] 1 97 7 B S 21 v wreAs ¥ 2 Y 9 e 5 - e 9 e

n ot ael A A R W 3HH S0 HE 3 A v R, @ o W o e e
F=6 mrVv

1 T g 9 Fas MR o], e dRw, B - 9 S p R, 0 WA @ o W@ o

za § gaq &9 9 B¢ T, T

mmWW,W=WXWXWW(ﬁﬁ@T)=§nr3xp><g

=9 &1 I &, P = M BRI &2 Y T8 H1 A x Td HI T x oty @wo)

4 3
P =—-nrnr o
3 &g




M W A a4, F = 6nnrV
e W IR, eV + gnr%g . gnﬁpg

6mnrv = gnrsg (p—-0)

2
y_2rip-0)zg @
o
- _2r’(p-o0)g
YAl TOT, n= -0k
T T[T 61 S1 A fRuy (M-Awve)’ @ q@ @ fam (ML@) '
E

VI oI 1 A @S o ®) Sl
1 f (-wave) = 10 @igw

16. B I+ Rz & o1a &1 ges-a9g Qﬁﬂmﬁfﬁlml
Explain the experimental me @ng surface tension of water with
the help of capillary ascent p

K100 - PRI IFTA
r F5r=o Y 1= @ 9 FIEel 3 9%

q 3Te1 b1 J5-a-1d FIA BIAT

wmaﬂﬁé%gﬂ,h:glcf’ﬁg (ST&T, p = S F1

It HI0T) H A Hl o T4
rhpg. .0

¥, g = Tocd U1 91 6 =

"~ 2c0s0
731&@336911% °%‘Hewma§aw(mw¥ﬁ) Wmm,?ﬁcoseé cos0° =1

i rhpg .
T = IS
> (i1)

e wm A A Hh $H G I HEPHA § ST & TG T H1 T0HT 1 S Gl 2
wanT 7 o fu s & e T 9dd ThEHA

T IGH! Tl IS A1 gRI ad
s ST BRI | ik 3T H Sl e SHE
| o79 T HIH &1 94 6.8 i Wifd Tk Feaier Lug

=q YR F9 29 € {5 sue faa U de ¥ W@
23 (S H) gal W T fi P S QA 9 THI0T W g

& & Hyel F TR % GeR @e 9US FH THEud @ B
573 fo p 1 20 TR GEEITd Hd @ T s faw st & sia
3 At det F1 YUl a ST Aol H Tght R 8 I, @ u
- gareyl i et § ae1 F ok g8 <k e fag W wem
FTH THF WEAF A O €1 THH TYE SR §S o a
Fe1-geaayll 1 a7 p & fract e T P FTF THH TgHH
3 o 31 27 S UIgA! 1 ST 8 hell § e ST
ZaE h % e 2| fox6.8
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Derive the formula for rise of liquid in capillary tube.

3T Mﬁaa%sm %svgaa&agﬂi%l Derivation of Ascent Formula of Lig @ Capillary Tube
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