CH-9
MECHANICAL PROPERTIES OF LIQUIDS
SET 4

1. Which of the following is NOT a unit of pressure?
Rrrfafad & @ S g B 55 a8 &2

(a) Pascal / 9T&ehel

(b) Bar / dIX

(c) Poise / Cl'\l"g?\_rr

(d) Atmosphere / EI'I'{I}IB?—I'

2. 1atm is equal to:

1 aIHSH S 8

(a) 1.013 x 10° Pa / 1.013 x 10° YT&ehol

(b) 10° Pa / 10° UT&Eh ol

(c) 76 cm of Hg / 76 THT IRT

(d) Both (a) and (c) / (a) 3R (c) k=t

3. The pressure at a depth h in a liquid of density p is given by:
Udcd pF odel & EE h W S f&ar arar &
(a) P =Po+pgh /P =Po+pgh

(b) P =Po - pgh /P =Po-pgh

(c) P=pgh/P=pgh
(d) P = Popgh / P = Popgh

4. A hydraulic press has pistons of cross-sectional areas A; and A, (A, > A,). If a force F, is
applied on the smaller piston, the force F, on the larger piston will be:

TF FIESIa® 9 A HUET FIC AT6d A AR A, (A > A) F Rreee 71 7T B
REe W g F, AT 1T 8, 92 RATET I o F, g9M:

(@) F2 = (A/A2)F1 / F2 = (A1/A2)F4
(b) F2 = (A2/A1)F1 / F2 = (Az/Aq)F4



(c)F2=F/F=F
(d) Fa= V(A1A2)F1 / Fa= \/(A1A2)F1

5. The density of ice is 0.9 g/cm3. What fraction of an iceberg is above water?

9% FT Gl 0.9 AH/AHE &1 BAES F1 fFdar smer gt & 397 @2
(a)0.1/0.1

(b) 0.9/0.9

(c)0.5/0.5

(d) 0.01/0.01

6. A body of volume V and density p is completely immersed in a liquid of density o. The
buoyant force is:

A VIR geied p F1 Tk T Ueieq oF T H T @@ o1 g3 &1 Scvairas
g &

(a) Vpg / Vpg
(b) Vog / Vog
(c)V(p-o)g/Vip-o)g
(d) V(o -p)g/ Vic-p)g

7. The centre of buoyancy is located at:
IcodTasT g Ry gar &
(a) Centre of gravity of the body / [08 & Mecd $g W

(b) Centre of gravity of displaced fluid / f[d€aTad Rer & Iocd $g W
(c) Geometric centre of the body / s & SIfAdT &g )

(d) Point of application of weight / X & 3-17-;|;§|'€I’I?T ﬁg 9T

8. For stable equilibrium of a floating body, the metacentre should be:
R W3 & TR 9 § AT, A e Tifgw:

(a) Above centre of gravity/U;IW $g ¥ IW

(b) Below centre of gravity / Tocd $g I T

(c) Coincident with centre of gravity / Tocd $g & TGTT FFEUTdT

(d) Anywhere / W oY

9. In steady flow, the velocity of fluid particles:
TR gyarg &, SR FIT T AT



(a) Changes with time at a fixed point / T fafeaa ﬁg W AT & G dGoldT &

(b) Remains constant at a fixed point / Teh IGIFCE] ﬁl@ R fAaa gar %

(c) Is same at all points / GHT ﬁl@&ﬁ R AT BT &

(d) Is zero at all points / 8T ﬁg&ﬁ 9 [T glar &

10. Streamlines in a fluid flow represent:

a3l yag # YRREY AERd St &

(a) Paths of fluid particles / dXeT HUN & I

(b) Lines of constant veIocity/ﬁ'ﬂH 31 v @Y

(c) Lines of constant pressure / T g 1 @

(d) Lines tangent to velocity vectors at every point / e ﬁg 9 91 gfeen &r T @

11. According to equation of continuity, if the area of cross-section of a pipe decreases, the
velocity of flow:

Hided FHIFIOT & AR, I U5T & IHIIEY FIC FT AIB GedT ¢, Fa§ F T
(a) Increases / dadTl %’

(b) Decreases / I&dT &

(c) Remains constant / fad I@ar &

(d) Becomes zero / [ gr ST §

12. Bernoulli's theorem is a consequence of:

sEte w1 yaw s oo §2

(a) Conservation of mass / GeIHTT HI&TOT

(b) Conservation of energy / ol TI&TOT

(c) Conservation of momentum / T TIETOT

(d) Newton's laws of motion /F*’JI‘\ET-T & Ifd & Id

13. In Bernoulli's equation, P/pg + v¥2g + h = constant, the term v¥2g represents:
TEtel gHAFIoT A, P/pg +v¥2g+h= IGEGIE A vY2g AT ar R

(a) Pressure head / &1 iy

(b) Velocity head / 331 Y



(c) Potential head / TufasT iy
(d) Total head / el Y

14. When air is blown between two suspended balloons, they:
ST9 @) Feh §U TeaRl & AT gar e Sl §, @
(a) Move apart / 3TT9T & S0 &

(b) Come closer / [@@re 31T I &

(c) Remain stationary / FE2R ®&d &

(d) Start rotating / EI(\?:lﬁ' SEIG I

15. A venturimeter is used to measure:
diifier ygFa gt § A F A
(a) Velocity of fluid / dXel & QdT

(b) Flow rate of fluid / d¥el & 9dTg &X
(c) Pressure difference / &TETaX

(d) Viscosity of fluid / dIel &I 2ITAAT

16. The dynamic lift on an aircraft wing is due to:

e v@ W afas fowe FROT §:

(a) Higher velocity and lower pressure on upper surface / FUT gt W 3 a9 iR FA

ald

(b) Lower velocity and higher pressure on upper surface / ST IsS 9l & H g1 3R e

ard
(c) Equal pressure on both surfaces / gl q‘@ U HHATT cId
(d) Equal velocity on both surfaces/a"lﬂi q‘@ W AT dT

17. The viscosity of a liquid
XA HY AT AYA H JEfT F WY gt g1

(a) Increases / S&aT &
(b) Decreases / Iedl g

with increase in temperature.



(c) Remains constant / lTaa Tgdr %’
(d) First increases then decreases/qﬁ gedl %’ Y gedr a'

18. The viscosity of a gas with increase in temperature.

I & earerar aAe H gEfr & @i g
(a) Increases / S&cl &

(b) Decreases / Iedl g

(c) Remains constant / a0 @&dT &

(d) First increases then decreaseS/qEﬁ CLS]) ‘s‘ Y gedr a'

19. The coefficient of viscosity n is defined by:

AT IONF n A IR R S &
(a) F=nA(dv/dx) / F = nA(dv/dx)

(b) F = nA(v/x) / F = nA(v/x)

(c) F =n(dv/dx) / F = n(dv/dx)

(d) F=nAv/F=nAv

20. The Sl unit of coefficient of viscosity is:
QYT VT AT SIFHTE B

(@) Nsm™?/agca Ahs g g1 Hex
(b) Nms™ /&t HeX 9fa dhs

() Nm?s™ /gcal 3T Hiex ufa ds
(d)Nm=s/sgcsT gfa a7 #Hex d&s

21.1Poise=___ Nsm™2

19t = vqea 4% ufy @it afex
(a)o.1/0.1

(b)1/1

(c)10/ 10

(d) 100/ 100
22. The critical velocity v_c for a fluid flowing through a pipe of diameter d is given by:
A d& 9189 F 98d R & v Fifasd 397 v_c 7 sman &:

(a)v.c=Rn/pd/v_c=Rn/pd
(b)v_c=Rnp/d/v_c=Rnp/d



(c)v_c=Rp/nd/v_c=Rp/nd
(d) v_c =Rn/pd?/ v_c = Rn/pd?

23. For laminar flow through a circular pipe, the Reynolds number is:
JAHR 9FT A e 9a® & A, Wiesw wEAT §:

(a) < 1000 / < 1000

(b) <2000 / < 2000

(c)>2000 /> 2000

(d) > 3000 /> 3000

24. For turbulent flow through a circular pipe, the Reynolds number is:
JAFR 9T # I A F AT, Wiesw @& §:

(a) <1000/ < 1000

(b) <2000 / < 2000

(c)>2000 /> 2000

(d) > 3000 /> 3000

25. According to Stokes' law, the viscous force on a sphere of radius r moving with velocity v
in a fluid of viscosity n is:

TFH A7 & AR, QAT nF R F 397 v @ afdde Bsm 1 F e o 7=
I &

(a) F=4nnrv/F =4nnrv

(b) F=6nnrv/F=6nnrv

(c) F=8nnrv/F=8nnrv

(d) F=(4/3)nnr*v / F = (4/3)nnr3v

26. The terminal velocity of a sphere of radius r and density p falling through a fluid of density
o and viscosity n is:

ﬁ?mraﬁtmpmmmmoaﬁtemna;mﬁﬁwgmaiﬁwaw%:

(a) v=(2/9)r*(p-0)g/n / v=(2/9)r*(p-0)g/n
(b) v =(2/9)r*(c-p)g/n / v = (2/9)r*(c-p)g/n
(c) v=(9/2)r*(p-0)g/n / v = (9/2)r*(p-0)g/n
(d) v=(9/2)r*(c-p)g/n / v = (9/2)r*(c-p)g/n

27. When a sphere falls through a viscous fluid, it attains terminal velocity when:
9 T MaT A e # FRar §, 77 Afasr dor yreq e § I

(a) Weight = Viscous force / AX = T &l

(b) Weight = Buoyant force / X = 3cCellddd dol



(c) Weight = Buoyant force + Viscous force / R = 3cCellde] el + ATod dol
(d) Weight + Buoyant force = Viscous force / X + 3cCellddd dc = Tl dol

28. The surface tension of a liquid is defined as:

AT & Y55 dard w aReniRa B smar 8
(a) Force per unit length / 9fd S&TS deTS ol
(b) Energy per unit area / 9T $¢h|:§ TR Fail
(c) Both (a) and (b) / (a) AR (b) E¥eft

(d) Force per unit area / 9T EEFIg' qIBT ol

29. The Sl unit of surface tension is:

YsS d1d HY SIFHE ¢

(@) N/m/ RI(\EH/?FﬁET

(b) J/m? / S[el/@d HIeX

(c) Both (a) and (b) / (a) 3iX (b) gI=r

(d) N/m? / sgest/ast #Hiex

30. The surface tension of a liquid generally ___ with increase in temperature.
A F Y56 dAd HAI: d9A # g5 & a9 g gl
(a) Increases / S&dT &

(b) Decreases / €T §

(c) Remains constant / a0 @dT &

(d) First increases then decreases/qﬁ dedrl %’ Y "ear a'

31. The excess pressure inside a spherical liquid drop of radius r and surface tension T is:

fsar r 3R ge5 e TR MATFR —e §g F e I I 8
(a) 2T/r / 2T/r

(b) T/r /T/r

(c) 4T/r / 4T/r

(d)T/2r / T/2r

32. The excess pressure inside a soap bubble of radius r and surface tension T is:

s r 3R go5 a9 TF FET F JAqa F eI WAFT T 8



(a) 2T/r / 2T/r
(b) T/r / T/r

(c) 4T/r / 4T/r
(d)T/2r / T/2r

33. The angle of contact for a liquid which completely wets the surface is:
3W A FT WIH P07 S 55 H g a@ e
(a) 0° /0 f3aiY

(b) 90° / 90 T33fY

(c) 180° / 180 f33fr

(d) 45° / 45 TSaiT

34. For mercury-glass interface, the angle of contact is about:
URT-HI HaRTqes & o, @& HI0T FTerer

(a) 0° /0 f3aiY

(b) 90° / 90 fS3iT

(c) 140° / 140 T33fr

(d) 180° / 180 f33fr

35. Capillary rise occurs when the angle of contact is:
AT 313 T § T I FIT ¢

(a) Acute / g1 IoT

(b) Obtuse / 31f&& @IoT

(c) 90° / 90 33

(d) 0° / 0 f3aiY

36. The height h of liquid column in a capillary tube of radius r is given by:

B r 1 FAHT TN H G TGH T FAE L FI B

(@)h=2T cosB / rpg / h =2T cosB / rpg
(b)) h=TcosB/2rpg/h=TcosB/2rpg
(c)h=2T/rpgcosd /h=2T/rpgcosd
(d)h=T/2rpgcos®/h=T/2rpgcosb



37. The height of capillary rise is inversely proportional to:
FRFT 310 At FAE FewARIE ¥

(a) Radius of tube / el T =T

(b) Surface tension / & delTd

(c) Density of liquid / dXel bl Yelcd

(d) Acceleration due to gravity / d;l’bcdﬁlq cdU]

38. When a detergent is added to water, its surface tension:
99 gt 7 RBesle frarr smar 8, swe ges dare:
(a) Increases / dadT %’

(b) Decreases / TTedT &

(c) Remains unchanged / 3aRafda Ear &

(d) Becomes zero / [ g ST &

39. The phenomenon of rising of sap in trees is due to:
gall # W & Tea AT °eAT FRT o

(a) Osmosis / GITHIOT

(b) Capillarity / & fhca

(c) Root pressure / SIS CId

(d) All of these / 3URTercT 8T

40. A liquid does not wet a solid if:

T il O & Agr fAear afe:

(a) Angle of contact is acute / H9% FHIOT Gl %

(b) Angle of contact is obtuse / 9 T 3¥H a'

(c) Cohesion > Adhesion / T8oTeT > 3THSTe

(d) Both (b) and (c) / (b) 3iR (c) &It

41. The force required to pull a circular plate of radius r from the surface of a liquid (surface
tension T) is:

s + Y qAFR AT F @ ag F Ea F AT JraeyF: g9 (Je5 qqmE@ 1)
&



(a) 2mrT / 21T

(b) 4rurT / 4T

(c) mrT / mur?T

(d) 2mr?T / 2mr?T

42. The work done in blowing a soap bubble of radius r and surface tension T is:
s ¢ 3R qv5 aoE TH AT F JAgAT Gaher A AT =T FE
(a) 8mrT / 8mr?T

(b) 4mrT / 4mr®T

(c) 2mr?T / 21r?T

(d) r?T / mur?T

43. Two soap bubbles of radii r, and r, (r; > r;) are connected by a tube. Air will flow:

B 13X n(n>r) & & 9T & Jaqa tF Aot @ 3 & I yarfka g
(a) From larger to smaller bubble /§3 & B¢ W "
(b) From smaller to larger bubble/Bﬁé’ b EI? W H

(c) No flow will occur/aflé' UdTg gl gram
(d) Cannot be determined / TRa T fFaT &1 Fhar

44. The pressure inside a small air bubble in water (surface tension T) at a depth h below the
surface is:

It (756 ao1d T)# §ag ¥ TES h 9 T B a1 gogal & T a9 g
(@) Po + pgh + 2T/r / Po + pgh + 2T/r

(b) Po + pgh - 2T/r / Po + pgh - 2T/r

(c) Po- pgh + 2T/r / Po - pgh + 2T/r

(d) Po - pgh - 2T/r / Po - pgh - 2T/r

45. The terminal velocity of a sphere falling through a viscous fluid is proportional to:
I e # R gT S 1 A 3 FpHARIT &

(@r/r

(b) 2/ 2

(c)1/r/1/r

(d) 1/r*/ 1/r?

46. A fluid is flowing through a horizontal pipe of non-uniform cross-section. According to
Bernoulli's theorem, where the velocity is maximum, the pressure is:

UF A AT IS e F AT T F 97 W@ ¥ WAt F @9 F 3R,



gt A fwan & a9 &

(a) Maximum / 3if8&dsd

(b) Minimum / &gsTdH

(c) Constant / [ aa

(d) Zero / [T

47. A piece of ice floats in water. When the ice melts, the water level:
aF F1 TF ghgl Ul A R § 19 aF Rgerd 2, a=l Fw1 ww
(a) Rises / 9T ¢

(b) Falls / &rdT &

(c) Remains unchanged / 39Rafdd I&aT &

(d) First rises then falls / 9o S&dT & Y gcdl g

48. A body floats with 1/4 of its volume above the surface of water. Its density is:

TF UF gl Y a8 T W9 AT F 1/4 T A I AT &1 SHFHT Teleqd &
(a) 0.25 g/cm? / 0.25 JTH/JHT

(b) 0.75 g/cm3 / 0.75 ITH/AHT

(c) 1.00 g/cm? / 1.00 JATH/QH?

(d) 1.25 g/cm3 / 1.25 ATH/TH?

49. The velocity of efflux from an orifice at a depth h below the free surface of liquid is given
by:

e A AFd W W M0 h W T g & et o &z sman @

(a) v=v(2gh) /v =V(2gh)

(b) v =V(gh) /v =V(gh)

(c)v=2gh/v=2gh

(d)v=gh/2/v=gh/2

50. Which of the following is NOT a characteristic of an ideal fluid?
fAmfaf@a & @ sla & nger aver fr Qdvwar a8t &

(a) Incompressible/m?ﬁr

(b) Non-viscous / 31TTeT



(c) Steady flow / TART ydTg
(d) Irrotational /3-1'EI;Uﬁ'

Answers for Set 4:
1. (o)
2. (d)
3. (a)
4. (b)
5. (a)
6. (b)
7. (b)

9. (b)
10. (d)
11. (a)
12. (b)
13. (b)
14. (b)
15. (b)
16. (a)
17. (b)
18. (a)
19. (a)
20. (a)
21. (a)

22.(a)



23. (b)
24. (c)
25. (b)
26. (a)
27. (c)
28. (c)
29. (c)
30. (b)
31. (a)
32. (c)
33. (a)
34. (c)
35. (a)
36. (a)
37. (a)
38. (b)
39. (d)
40. (d)
41. (b)
42. (a)
43. (b)
44, (a)
45. (b)
46. (b)
47. ()

48. (b)



49, (a)

50. (c)



