Engineering Weekly 09 [Home Practice]
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3. 20 T fermiare 2fS 1w 309 #1f, 2 Teict foraiae @2 FoTae wifd fawd T TR T, cos o = 2 cos B | RS
TS T, B G T FICA 60° 99 FI LS AKCI Al | (The resultant of two equal forces acting at an angle 2a is twice

the resultant of the same two forces acting at an angle 2. Show that cos a = 2 cos f. Also show that the value of
B can never be less than 60°.)
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7em A C Rqre W eeiea «3fB 38 It 2ea A C Oeee BiF 48 kg-wt 1 W @3 Wiq @R BC &eead Bi fAefa
FCAN1 (The two ends of a string 31 cm long are tied to two points A and B on a horizontal line, 25 cm apart. A

body of weight W is hung from the point C of the string, 7 cm from the end A, and the tension in the part AC
is 48 kg-wt. Find the value of W and the tension in the part BC.)
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©. 10 kg SC37 @3fB sBxrers 126 7w e a0 R, SRR MR IS 60° 8 30° T TeoA I | BHrEHR

17 2.5 kg O IR I8 AR A | TR G316 70 300 N @7 T3 Bieey feg woteet, siedies afb < fRat=ioa ant
F®? (g = 9.8 ms2) (A stand of mass 10 kg is suspended by two ropes making angles of 60° and 30° with the
horizontal. Some objects, each of mass 2.5 kg, are placed on the stand. If either rope breaks when its tension
exceeds 300 N, what is the maximum number of objects that can be placed safely? (g = 9.8 ms %))

(=143 =] EIyE
P-1| Q-4 i
[=]3 =]

8. G2 TP TN a AT WR(ES A 8 B Rqre | trdRfAE (1 > a) «3f6 2ot @ wapiif afw 42 eie it wig | 7féirs
it W GeTa @ oyt &gt e 37 B [Rega 0% Aot s oeg 36, o4 oits Sgfie P 3w ey & At
T | P 19 W @32 9 519 T A9 6 1 (The two ends of a light inextensible string of length 1 (1 > a) are tied
to two points A and B on the same horizontal line at a distance a apart. A smooth ring of weight W threaded
on the string slides until it is vertically below B, where it is held in equilibrium by a horizontal force P . Find
the value of the force P and the tension T in the string.)
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¢. 9T TS 4 m WY @3B 2Tt 71 Pl Bow ATERFSIR Fo I 9T @F AT TS TR AR 2AE W ST
G5 TE T FACR | TS 8 FILA G x oI 20 FHH T B x 7 TG &1 A R TS TF, TS 8 FieKH A9
o M 2T YT T2 B TS FIY YR | x = 3 m A IILF 947 Biot 92 (A man places a light stick 4 m long
horizontally on his shoulder, keeping his hand on one end and carrying a body of weight W at the other end. If
the distance between the hand and the shoulder is x metres, express the pressure on the shoulder in terms of x

and show that the greater the distance between the hand and the shoulder, the smaller the pressure on the
shoulder. What is the pressure on the shoulder when x =3 m?)




[=]45[=] EyHE
[m] % of:

V. 2a MG GR W & G310 % e A B Fgieeid 336 ¢ C ¢ D a1 Bo7 gifs, @ity AC = c 9 BD =
d(0<c,d<a)l A &iteF&HF P 9o SR B &lfts _ifad Q o Jeiieare nefb Sqefie A | &t I61 33, &=

S((:__;; | (A uniform rod AB of length 2a and weight W rests horizontally on two supports C and D, where

AC =cand BD =d (0 < c,d < a). The rod remains horizontal if a weight of at most P is hung at the end A,

or a weight of at most Q is hung at the end B. Prove that % = ‘Ci((:__g )
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9. P '8 Q 12D A A 0T I G TS b TACG S M 7RG Revget STaeier 7o efwas a1 2ea | &= vt
W, 9F A& % AR A A | (Two unlike parallel forces, each of magnitude S and separated by a distance b,
are applied in the same plane along with two like parallel forces P and Q. Prove that their resultant is

displaced through a distance beQ J)
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v. P 8 Q (P > Q) 725 My Iea1e 351 I A 8 B Reqrs e | A B Iemawwa o7 | 391 736 ~iw~ g Rfvww
A AN PN, AR A g - AB THI AW AB =2m, P = 12 kg-wt &R Q = 8 kg-wt T 71 © 0
AAE? (Two like parallel forces P and Q (P > Q) act at the points A and B respectively, and AB is
perpendicular to the forces. If the two forces exchange their positions, prove that their resultant is displaced
through a distance % -AB.If AB =2m, P =12 kg-wt and Q = 8 kg-wt, through what distance does the
resultant move?)
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5. 2L F @R M &1 {6 I N8 G0 3yt Tery TAHieT '8 ] TR IR T e WieR | nefbees Mupiag s qRie &g
0w 05T e 2re 4 vaee ME e G o <@ e e et v 2emeR | wef Tecaa e 77 @i tofd
FHR? (A uniform rod of length 2L and mass M rests leaning against a smooth vertical wall and a smooth floor.
To keep the rod in equilibrium, a horizontal force of magnitude Mf is applied towards the wall at a distance %
from the lower end of the rod. What angle will the rod make with the vertical?)
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50. 4 m AY GR 20 kg-wt STER G TAT A AB GF A &8 GF UG AR T Q4T SBHIAT | B &S 10 kg-wt
Fod i 38 I el B 2o iR C [ e «3fb 3wt e w2, it ¢ g A @=
3 m ! TtT | 7 B 3R IR afSferaa 1w 8 e e 6t 1 (A uniform rod AB of length 4 m and weight
20 kg-wt is hinged at its end A to a vertical wall. A body of weight 10 kg-wt is hung from the end B, and the
rod is kept horizontal by a string from B to a point C on the wall, where C is 3 m vertically above A. Find the
tension in the string and the magnitude and direction of the reaction at the hinge.)
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5. ¢ Tl A 20 TRET=Te! T FCF TG 750 m 12 S FTH T I | AP QL BT 2 ms 2 I FAT R
TR S 4 ms 2 AN T Tt | FeUifbR ST ot 9= TG T fAefR ST 1 (A particle starts from rest, travels along
a straight path through a total distance of 750 m and comes to rest. During the first part of the journey it had a

uniform acceleration of 2 ms 2 and during the last part a uniform retardation of 4 ms 2. Find the maximum
velocity of the particle and the total time taken.)
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5. T “ATATST = T T[N G0 5o G0 I 11 O @ 15 OF BRICG TAGFCH 720 m '8 960 m TG FOeH G | 7o
iz @ w7 e Feat @R 4% 20 TS oS 77g A9 303t 1 (A body moving with uniform acceleration

without changing direction covers 720 m and 960 m in the 11th and the 15th seconds respectively. Find the
initial velocity and the acceleration of the body, and find the distance covered in the first 20 seconds.)
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0, G35 FAR T IS GI(B AR TRIC TMETF 4.245 TILFS 217 AATS 2R 2T =% T T | *THF @ 320 ms™! A
TR +HfR" "Kﬁ? STt (46 S 1 (g = 9.8 ms2) (A stone is dropped from the mouth of a well, and the sound of

the stone striking the water is heard 4.245 seconds later. If the speed of sound is 320 ms ', find the depth of the
water surface in the well. (g = 9.8 ms™2))
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38, G5 VAT T Z0® 19.5 ms™! W0 GB Io1 Aot Toitaw e e a1 zee | 391f6 fATseats 5.5 o $fRes wwe (i)
AT B, (i) Y 2re #fbw WA St @3k (i) BTe wiites w@et e It (g = 9.8 ms ) | (A ball is thrown
vertically upward from the roof of a building with a velocity of 19.5 ms™!. The ball reaches the ground 5 after

being thrown. Find (i) the height of the building, (ii) the maximum height of the ball above the ground, and
(i) the velocity with which it strikes the ground (g = 9.8 ms2).)
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3¢. G ATHAT Bg G 7 2o ffHre @ e+t [ 20e 193 Wi a 8 b A0 (0 < a < b) WRI¥® h w2
=S TR M 15 e e T 1 el TR O, SERT AW R = a + b GR FURA T o = tan ™! 2ED) (A
projectile is projected from a point on the ground and just grazes the tops of two walls, each of height h,

situated in the same direction at distances a and b (0 < a < b) from the point of projection. Prove that the
horizontal range is R = a + b and the angle of projection is ¢ = tan! %.)
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s, q3fb Hifew afefd iteia Twet @ &g ToxR 25 cm | Fifa WEiw qiteiw et zre @i Fa =1 (@@ aqeiee@ v
TR0 AT 1T | B T A 827 T 57 e Ao +0a e 4ieaie Toig oite (22w 5 gioite = 1 ),
& v G NGR At fefa et (g = 10 ms2) (The height and the width of each step of a staircase are both
25 cm. A small ball (a point particle) rolls off the edge of the topmost step with a horizontal velocity v. Find the

range of values of v so that the ball lands on the fourth step counting from the top downwards (without
touching the first three steps). (g = 10 ms %))
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59, G316 T 9N =S 1000 m THOR IB 200 km TIC S fae Fer=ite Torz | Ru=fs 3¢+ pfics w=fgs goft
ARG ST 53 Aot Toitg, 57 o< TN 20 300 ms ™! W0t G (6 T et Tt =t | viifs R
IS FACS Z0A FIADLP T PR TR TS I O FACS AT R F'S WY 7 S A2 (g = 9.8 ms2) (An
aeroplane is flying along a horizontal straight path at a height of 1000 m above the ground at 200 kmh . At
the instant it is vertically above an anti-aircraft gun on the ground, a shell is fired from the gun with a velocity
of 300 ms~!. For the shell to hit the aeroplane, at what angle to the horizontal must the gun be aimed, and after
how long will the shell hit it? (g = 9.8 ms™2))
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Sbr, 100 m 8 75 m t7CdH 92 T A '8 B TG F2 Reidte e 2re wivtee | TG 1269 e 337 fiffro 28, o4 A
GA TN 8.5ms ™! 8 NG 0.1 ms 2 GR B GF R 6.5 ms™! (THCIN) | TS NG TG 126 AT vy efanest wfoarw
FAE? (Two trains A and B, of lengths 100 m and 75 m respectively, are approaching each other from opposite
directions on parallel lines. When their fronts meet, the speed of A is 8.5 ms™! with a uniform acceleration of
0.1 ms 2, and the speed of B is 6.5 ms™! (constant). In how much time will the trains completely pass each
other?)
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5. 800 m AY GG TiIe GRAIGIN G AI® G=I7 &f® 20S 50 m TF 1 9000 N $&cd @b e e A de A 2te
1] T I8! I 700 N I AN Toitae A% B T ToATRie | 959 Seoiwt wea el vael, A 0o B e
3 T I @32 B TS TR 3% 95 F0@ 1 (g = 9.8 ms™2) (One end of a straight sloping road 800 m long is
50 m higher than the other end. A car of weight 9000 N starts from rest at the lower end A of the road and
reaches the upper end B under a force of 700 N applied along the road. Neglecting friction, find the
acceleration of the car, the time required to go from A to B, and the velocity on reaching B. (g = 9.8 ms2))
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R0. 4 kg SEF G316 I8 6 m THS! 2r© R TR #ATT A= M0 5 em AR I W e | IR AfSray 3o 7 47 @3
IR W @R M 0 IXBT AT ARSI 797 (467 6@ 1 (g = 9.8 ms~2) (A body of mass 4 kg falls from a
height of 6 m onto sand, penetrates S cm into the sand and comes to rest. Assuming the resistance of the sand
to be constant, find the magnitude of this force and the time taken by the body to come to rest in the sand. (

g =9.8ms %))
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QY. FtoiH HIET AT 1 8 FtoHs oftr tonaeaeret 2.25 [R#2 9t wtws 4w i wifbenns sar=

SfSeTHA E = 30 sin(47n x 10'*t — kx) Vm ! | (In a non-magnetic medium of relative magnetic permeability 1
and relatlive electric permittivity 2.25, the electric field of an electromagnetic wave is E = 30 sin(4m x 10"t —
kx)Vm .)

() 1o '8 g9 9T N TE FT SR o1 7 T G T SO &S '8 2ifSHE A | (Find the speed of
light in free space from the values of py and g, and find the speed of the wave in the medium and the
refractive index.) [3]

() ST MR k, L STAAY GR WW%W | (Find the wave number k, the wavelength in the
medium and the wavelength in free space.) [3]

(*1) T BIEFCFCER [ (e 7 | oAb A AT VLI AT A0 T AR AR 20T e T




o4 AR, WY 1 (Find the amplitude of the magnetic field in the medium. When the wave passes
from the medium into free space, explain which quantities will change and which will remain unchanged.) [4]
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Be-a7 oo AT I77e e o =& 2.4 eV | DT 138t 1A 0.6 mm G #WIF A 2m | (In Young's

double-slit experiment the photon energy of the light used is 2.4 eV. The slit separation is 0.6 mm and the
screen distance is 2 m.)

(@) T STRAY @ TOIT I N F9 1 (Find the wavelength of the light and the fringe spacing.) [3]

(}) &R 9T AR QO Tt 8 AT A 5K AHF IR TR TGS TG R A Teget TOIAIR AT SZIA W7
91 (Find the distance between the third bright fringe on one side of the centre and the fourth dark fringe on
the other side, and the angular position of the fifth bright fringe.) [3]

(o) MR A T8Iy Toge TeIAE eyt s 359 | TR I 3.0 eV T0A 9% eyt F© FR? (Find the maximum
possible number of bright fringes on the screen. What will this number be if the photon energy is 3.0eV?) [4]
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6 x 10 Hz F10ET St J3%© G0 2-5T AR 1.2 m & AW ==#17 vf Teget o117 341 0.8 mm et
T (In a double-slit experiment using light of frequency 6 x 10'* Hz, the spacing between two successive
bright fringes on a screen 1.2 m away is found to be 0.8 mm.)

@)ﬁwmwm@ W%WI (Find the distance between the two slits.) [3]

() "M |RG 0.3 m LA A TOR JILI AR AT ARSI HCAR ST%AG 37 9 | (Find the
wavelength of light required to keep the fringe spacing unchanged when the screen is moved a further 0.3 m
away.) (3]

(o) "l SHAfAIIES T I 7.5 x 10! Hz S0 TOIR1 I F© I? #ARTF 8 A #4ed 0ol terat e, ieies @i
",[‘fW’R’BTﬁ‘ﬁWI (With the screen unchanged, what will the fringe spacing be if the frequency is
changed to 7.5 x 10'* Hz? Find the number of complete fringes now in the part of the screen that previously
had 30 fringes.) [4]
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At e JI© {6 - A O 1T i 77 2 m ¢ Poaes 10 11 0.4 mm 1 e © e Wit
2 Tege] Ol (P TACF I 2 mm '8 3.5 mm LA ¥ 21 (In a double-slit experiment with white light the
distance from the slits to the screen is 2 m and the slit separation is 0.4 mm. The first bright fringes of violet
and red light form at 2 mm and 3.5 mm respectively from the centre.)

(@) e 8 7 I ST e F9 1 (Find the wavelengths of the violet and red light.) [3]
(ﬂ)wmwwmmﬁ 8 FE ST B TOiAl Aai=ife® 23?2 (At what minimum distance from the
centre will the bright fringes of violet and red light coincide?) [3]

(°h) ST SR AT Tort G 1 9 | T STAMTGH ST & TR I 97 T 20% I IR qR o
TN “Af¥9Ca % 1, IGR F9 1 (Find the angular fringe spacing of the red light. For which wavelength will the
angular spacing be 20% less than this, and is it in the visible range? Verify.) [4]
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¢, «3fb IO AR 7S FPRere ToT Siqet I 41 8 11 (In an interference experiment the intensities of the
two coherent sources are 41 and I respectively.)
() 597 S TN OIF©! qR G i1 96T T 1 (Find the maximum and minimum intensities and their ratio.)
131
(¥) @ RTs Wit 204 120°, TIAMSIF Siget 173 9 | (Find the intensity at the point where the phase difference
is 120°.) [3]
(7 ~ia T e Siget G Sigeid T 212 @ [T 242 #A14w) STAMTGH 4T &I F91 (At which point of the
screen will the intensity equal the average intensity? Express the path difference at that point in terms of the
wavelength.) [4]
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Q. #Hif{F (ST 1.33) 3 ST 1.5 &fSTA1% 8 300 nm T G TSTIR VR AW STt TSR Ai=1fe® 27 |
(White light is incident normally on an oil layer of refractive index 1.5 and thickness 300 nm floating on water
(refractive index 1.33).)

@) TR T afSTemaiTe wit #fad Rsad 37 432 afSwlre Qe 53w Sigei 6 @2 | (Analyse the phase
change on reflection at both surfaces and write the condition for maximum intensity in the reflected light.) [3]
() T AT (400 nm TUCF 700 nm) I STHNG efoFerey Siqow 2, A€ 71 (Find which wavelength in
the visible range (400 nm to 700 nm) will be strongest in reflection.) [3]

(*1) eifSFET® ST TR PN STAHNY FYATES AFE? 600 nm S &G b AfSTTca Porow g a1

(Which visible wavelength will be absent in the reflected light? Find the minimum thickness for maximum

reflection of 600 nm light.) [4]
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R4.0.15 mm 2TEH G G333 BITH 5ITS 50 cm THTIT AT G0 o731 FHS IR AT TP S0 #ni Al &R )
600 nm ST FFOIT A= $© 27 1 (A lens of focal length 50 cm is placed behind a single slit of width 0.15 mm
and a screen is placed in the focal plane of the lens. Light of 600 nm is incident normally.)

&) A A0 (RS a4z 8 e e a4 (Find the linear width and the angular spread of the central
maximum.) [3]

(%) feSim @™ 8 fGSiy Tt 59019 9B T F9 1 (Find the positions of the second minimum and the second
secondary maximum.) [3]

(*) TR 589.0 nm '8 589.6 nm FTE AT IIZF FACET AN TN HICNF SIS~ (el 171 foreq &%
4T A (FQIN SACE &Y 8 SIFolF ~Af7qe R4 F1 (Find the difference in the positions of the first
secondary maximum when sodium light of 589.0 nm and 589.6 nm is used in turn. Analyse the change in the
width and intensity of the central maximum when the slit width is halved.) [4]
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Y. &S BB 8ooo WHff#B « T=178 1B 550 nm FTe TSI Gi=f$© =7 1 (Light of 550 nm is incident
normally on a diffraction grating having 4000 lines per centimetre.)
(F) & G?@?WWWW N4 M9 21 (Find the difference between the diffraction angles of the
first and third orders.) [3]
(¥) I AR TS G 35° TR TIATS &y 1o taifbermm oS ffefibeg Fofb wist At 8T@IeE? (How many lines
per millimetre must another grating have to obtain the second order of the same light at 35°?) [3]
() TR tafbem oo o vt &% 1.5 pm X TR iR &g ey 91 T SHeaE TRyt @R WS Fod
AT T R A | (If each opaque line of the above grating has width 1.5 pm, find the width of the
transparent part. Find the total number of maxima and the diffraction angle of the highest order.) [4]
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96 Wmn > SIqoF SNRSS Gitem P TAFTHTETS WS 27 | (Unpolarised light of intensity 96 Wm  is incident on
polaroid P;.)

@) P, 97 70T P, A7 AR TG 45° 8 90° T P, 8 P3 oA FAT P W e Siget M +91 (If P, and Ps
are placed after P; at angles 45° and 90° respectively to P, find the intensity emerging from P3.) [3]

(¥) P; I979 I P, T P OF TSI T IR | QAR TR FITH0 TARTRTS T e Fioie 90 (oo Siget
27 Wm > TR? (P; is removed and P is made parallel to P;. At what angle must another polaroid be placed
between them so that the emergent intensity is 27 Wm 2?) [3]

() P OF A A8 ufb TARTRIC GOt Fioi 1 20t ¥ efofba o F1Siha M 15° e e | T
RS R frfe Siget Ay 339 qk «baa tieRTEe e 92 ™6 g9t e FeEs A @@ $9 1 (After Py,
6 more polaroids are placed so that the axis of each is inclined at 15° to the previous one. Find the intensity
emerging from the last polaroid and compare it with the result of a single polaroid for the same total rotation.)

[4]
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V3 efSTAITER G3fB FIHT TR HITeT HaqSe it Si=ifes 231 elfSwfere Sitea Siget I, | (Unpolarised light
is incident at the polarising angle on a glass surface of refractive index /3. The intensity of the reflected light
isI..)

(F) AT I 8 &fSnaet ttet < 91 (Find the polarising angle and the angle of refraction.) [3]

() &ifSTlETs qitet @ TGS T4 T ATt T2 27, T TF AfSHETS e 97 S A 60° st
e | fysfe Siget fAda =71 (The reflected light is viewed through a polaroid whose axis is inclined at 60° to the
plane of vibration of the reflected light. Find the emergent intensity.) [3]

() A IR ¢ efermees wiftre e T Tga Twaes i a9 1 @ o effosye 73 Fibepes e
TS 9 T FAR? FIHF 76 I8 < T4 1 (If the whole arrangement is immersed in water of refractive
index g, find the new polarising angle. What angle will the refracted ray then make with the glass surface?

Also find the critical angle of the glass.) [4]
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BT TN G2 I 3 ps I G IS o1 61 1| qf5 A SMe1 P 4R T I 5 ps ARTAFA T 1 (In a
rest frame two lamps light up at the same place with a 3 ps interval between them. In a moving frame this time
interval is measured to be 5 ps.)

(@) TSN ST w7 T F9 1 (Find the velocity of the moving frame.) [3]

(¥) @I A 7fbw FfE II4 fARTFT 1 (Calculate the spatial separation of the two lamps in that frame.)
13

(7)) RS T, Tom FITT c2At? — Ax? S i elice | = fofers writat stz w6t 4 Fotole zre =g i =,
Pt FF 1 (Show that the quantity c2At? — Ax? remains unchanged in both frames. On this basis, explain
whether the two events can be simultaneous in some frame.) [4]
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OR. A IF B 99 @ Y IZATIC | A GF0 TIFHTICT I99 I e 9fete So I=7 219 [ 907 thed, B @49 O B

20 IRLII T | (Person A is 6 years older than B. A travels in a spacecraft and returns after 10 years by his
own clock to find that B is now 10 years older than him.)

D) WWWWWWI (Find the time elapsed according to the Earth.) [3]

(¥) TIPS W7 91 (Find the speed of the spacecraft.) [3]

() A GF T TR IANLT A AT TR (TG T 2 ARAT I YA GG AENRE G0
fdfa = (What fraction of the one-way path length in the Earth's frame is the one-way path length in A's
frame? Find the one-way distance in the Earth's frame in light-years.) [4]
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00. A TAF Yo FITATIE LA G T 0.995¢ T GFT6 TSI &7 T AV | (A spaceship is sent at 0.995¢ to
a star 30 light-years away from the Earth.)
@) RA7 IR @2 TSR ITre T AR T A 9 1 (Find the time taken to reach the star
accordmg to the Earth and according to the astronaut's clock.) [3]
() “JRIATS L I TR @B TOTET T 0T A SR | ARIAT AFTHFCIT AR 5o T AR 6y @ w
&3 A9 (A radioactive sample with a half-life of 2 years on Earth is kept on the ship. Find the half-life
and the decay constant of the sample on the moving ship as measured by the Earth observer.) [3]

(o) e T ey afs emfa@m @ 5B GRIY AR ZCE | T TR TZ06 G eyt fefq w21 4R%
SN AT FAC AN I B 20O, I FF 1 (A single microbe that doubles every 3 months of its proper time is
kept on the ship. Find the number of microbes at the moment of arrival at the star. Explain what error would

result if Earth's time were used.) [4]

[=] % [x] EySE
It P-1| Q-34 et
=]y =

08, A FCFCBF ACATF B FCRHF 17 0.8¢ BT 4R B FCFBF ACATHF C FIC0F @7 0.6¢ AT | (The velocity of rocket
B relative to rocket A is 0.8c to the right and the velocity of rocket C relative to rocket B is 0.6c to the left.)
@) A GFATF C 93 @ W FF 1 (Find the velocity of C relative to A.) [3]

(¥) C 97 IfETS 6 min TSRS T A 8 B @ #Afa=ieet @ 757 6391 (If 6 min pass on C's clock, find this

time as measured by A and B.) [3]

() C @7 e 76 50 m T A 8 B O AR C 97 g [0 39 1| TP R 2Afwitet C Faoy a3 @,
YL FF | (If the proper length of C is 50 m, find its length as measured by A and B. For which observer is C
shortest, and why? Explain.) [4]
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¢, 9B TG 0.9¢ Wt ASeT 1 [my = 1.67 x 10727 kg, Eg = 938 MeV] (A proton moves at 0.9¢. [mg = 1.67 x
1027 kg, Ey = 938 MeV])
(@) TR SN o7 8 T =& a7 (Find the moving mass and the total energy of the proton.) [3]
(¥) A& 93 MeV ¢! @F7F ©FG17 96T 1 (Find the Kinetic energy and the momentum in MeV ¢ 1.) [3]
() 85T >1ea «ife=ifes el Fea wieeifRee MeTa A 9S8 9 GR E? = p’c? + E§ W4 IR I 1 (Find
the kinetic energy by the Newtonian formula, obtain its ratio to the relativistic value, and verify the relation
E?=p’c’ +E}.) [4]
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Y, GFfB THG &S T 3.6 x 1026 J =& RIF74 I 1 (A star radiates 3.6 x 1026 J of energy every second.)

&) Q%WWTWWWI (Find the decrease in the mass of the star per second.) [3]
() 9.1 x 107! kg OEF G 1 8 GF Afeet Ar=ifse Renw 7)f «fere Teiefe 2= alg #& Mev aats fAfa

F91 (When a particle of mass 9.1 x 103! kg and its antiparticle annihilate and are completely converted into

energy, find the energy obtained in MeV.) [3]

() 2 kg 551 SR G0 VT BT TRT! TR 0.6¢ WA GO FACS ST S 7 F91 1000 MW FIoIF 436
Rpeew T e @2 #ff7sid =& T $432 (Find the work required to accelerate a body of rest mass 2 kg

from rest to 0.6c. In how many days will a power station of 1000 MW produce this amount of energy?) [4]
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09, TR KIS 7T 200 nm AR &Y 7318 R 4.0 V @G3R 300 nim ST ST 1.93 V AT IR 1 (For a metal surface
the stopping potential is 4.0 V for light of 200 nm and 1.93 V for light of 300 nm.)
(F) MG O TACF 2% &FICFF N 97 F | (Find the value of Planck's constant from the given data.) [3]
(%) 47 FETrss @ WWWWI (Find the work function and the threshold wavelength of the
metal.) [3]
() T G 4G & & @ 20 SRR WieeH RS ReT TAFH 3V, 8 V) T @ 41T 571 STHG A @3 17
R (For another metal the stopping potentials for light of wavelengths A and 2A are 3V and V)
respectively. Find the threshold wavelength of that metal in terms of A.) [4]
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ob-. 40 W &3 «3fB LED 1fe7 Ife =& 5% paia wieet<s =fets weiefe 23; wieeta oe $a%wSg 500 nm | (An LED
lamp of 40 W converts 5% of the energy it consumes into visible light energy; the average wavelength of the
light is 500 nm.)
@) afs mﬁs&@@ﬁmﬁtﬁ@mn (Find the number of photons emitted per second.) [3]
(%) S W 2 m ACY AT St @k &ffS wiezes afS #fbiea wivife® wibea 7Y R F9 1 (Find the intensity
of light at a distance of 2 m from the lamp and the number of photons incident per second per square metre.)
3]
() @ VRCE 10% TIRBIN WHFOITAR 1 cm’ TRAFCETH G0 FOIET F#1w I3 o Fo1eR I 91 (Find the

photocurrent if a photocell of area 1 cm? and quantum efficiency 10% is placed at that distance.) [4]

=] ] (=] [
n&%g P-1]| Q-39 Ehrin
O Of:

5. G5 EPINCE BF TIF WE RO A5 e 9fF® FA =1 [my = 9.11 x 10731 kg (An electron is
accelerated from rest through a potential difference. [my = 9.11 x 107! kg])
@) 150 V RS <= offr® TErqea @ 8 {6 oifet ©2ong 9w 91 (Find the speed and the de Broglie
wavelength of an electron accelerated through a potential difference of 150V.) [3]
() 1MV ReR ez Trta fA8HM [t &t T3of T QRATEoY W, e @R Fieaifaess 3jea o fAefr 391 (For a
potential difference of 1 MV, show why the speed from the Newtonian formula is unacceptable and find the
speed by the relativistic formula.) [3]
() 1 MV &3 700 ieafrs @ FeoA oo f gaifer wemin g e e =ro<at A 138 91 (For 1 MV, find the de

Broglie wavelength by the relativistic and the Newtonian formulas and find the percentage difference.) [4]
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80. 0.03 nm SIHACIT GFH-TF TG LETPHC S0 (T4 GBI | (X-rays of wavelength 0.03 nm undergo Compton
scattering by free electrons.)
) e T A STHY 8 T 0% a9 (Find the maximum wavelength and the minimum
frequency of the scattered photon.) [3]
(¥) e IEHET AT 2o*% 8 137 WA K | (Find the maximum Kinetic energy and the speed of the
scattered electron.) [3]
(*) TR RTote Tty SRotned AT A SAffasea e -vgdiot 2, Fdfn 91 90° weit [ wrib T waat
WIS (At what scattering angle will the change in wavelength be one-fourth of the maximum change? Find
the momentum of the photon scattered at 90°.) [4]
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85. 35°C St*i@l € 740 mm(Hg) Bt?t @36 S O, T 350 cm® HITST 7L FCH | (A sample of SO, occupies 350 cm? at
35°C and 740 mm(Hg).)
(F) TAISF ©F @ ¥ R 71 (Find the mass and density of the sample.) (7)
(%) Y qIZW @9 7] F© J? (What will be its density under standard conditions?) (3)
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8%.27°C Stwi@l 8 1 atm Bitet ff12 ©ma «3fb 2517 75 &MT= | (A fixed mass of gas is kept at 27°C and 1 atm.)
(F) 1% 1.6 atm-« SRS FAIF AT AT TS 2.5 @4 FICS A ST F© °C FA0S WA? (To raise the pressure to
1.6 atm while at the same time making the volume 2.5 times, to what temperature in °C must the gas be
brought?) (6)
(¥) 517 0.5 atm-9 T G2 FIASA TS A SIANAN F© I? (What will the temperature be if the pressure is
lowered to 0.5 atm to obtain the same volume?) (4)
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80, 2T S 8 BTt «IB I I9% 1.96 kgm ™ | (The density of a gas at standard temperature and pressure is
1.96 kgm3.)
(F) 47°C StAI@l @ 120 kPa Bt *JA0F g 2991 91 (Calculate the density of the gas at 47°C and 120 kPa.) (6)
() BB CO,, SO, € N O, 97 T 6 — 461 F91 (Determine which of CO,, SO, and N O, the gas is.)
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88. fAfiS Sl @ 51t 6.8 g H, S U157 5.0 L SIS W& FCA | (At a certain temperature and pressure, 6.8 g of H,S
gas occupies 5.0 L.)
(F) 992 oAt 8 Bt 1.8069 x 1023 B it 99g &iwe« $©2 (What is the volume of 1.8069 x 102* molecules of
methane at the same temperature and pressure?) (6)
®) & TR e Te? (What is the mass of that methane?) (4)
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8¢. AN Ol @ BIT?f 2.24 L «f6 *PITTE ©F 3.2 g | (At standard temperature and pressure, 2.24 L of a gas has a
mass of 3.2 g.)
(@) *BABF el o7 96+ 1 (Find the molecular mass of the gas.) (3)
(¥) 37°C SG 8 150 kPa 51t 5.0 L SIS @ 2ITTH ©F F© A2 (What will be the mass of 5.0 L of that gas at
37°C and 150 kPa?) (7)
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8Y. q3fs TN SAETR 0.512 g TR IS TR 100°C S 8 750 mm(Hg) BT 160 mL SHSH 7 FE | (On
complete vaporisation, 0.512 g of a volatile liquid occupies 160 mL at 100°C and 750 mm(Hg).)
(F) ©7=b e ©F A< F9 1 (Find the molecular mass of the liquid.) (7)
(¥) OB T FLFS C H, C1 X0 AeHfRT ALFS 2 (If the empirical formula of the liquid is CH,Cl, what is
its molecular formula?) (3)
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84. 47°C SHI@l 8 0.80 atm BT 250 cm? FFSTHR GF{6 A= FYF BT ©F 0.2135g | (A diatomic gas of volume
250 cm?® at 47°C and 0.80 atm has a mass of 0.2135 g.)
(@) BT G 997 7 [T F 1 (Find the mass of one molecule of the gas.) (6)
() TEfBY AN ©F 467 F03 *59fS *<I% F9 1 (Find the atomic mass of the element and identify the gas.) (4)
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8br. 77°C BFe®I¥ 25 dm’® FSARE G Fifereid 56 g CO, 88 g CO, € 8 g He SfS GiTR | 2PHRTENE v 0 F03—
(A cylinder of volume 25 dm? at 77°C is filled with 56 g of CO, 88 g of CO; and 8 g of He. Assuming the gases
to be ideal—)
(¥) FITes T6 B1#1 199 991 (Find the total pressure of the mixture.) (6)
() &ifSfS *5ieTa o< Bt7t i 91 (Find the partial pressure of each gas.) (4)
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85. 10°C SISl 6 98 kPa BT RO AR 200 cm® T, 120 em® 5 8 80 em? FRETH 300 cm® SHSTH G3fB
“ite ffde T = 1 (At 10°C and 98 kPa, 200 cm® of methane, 120 cm? of argon and 80 cm® of nitrogen, kept
separately, are mixed in a vessel of volume 300 cm?.)

(F) 40°C ST f@Teq 5% $©? (What is the pressure of the mixture at 40°C?) (6)
(¥) @ S s Fe*< bist A€ 91 (Find the partial pressure of methane at that temperature.) (4)
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0. 27°C SMANIAR GH{B * @ 1.5 g A *YPT &3 FACE 51 0.6 atm | GFL SN & AT G B YO 4.0 ¢
2T FAITE TG 5% 2H 1.4 atm | (When 1.5 g of gas A is introduced into an evacuated vessel at 27°C, the
pressure becomes 0.6 atm. When 4.0 g of gas B is then introduced into the same vessel at the same
temperature, the total pressure becomes 1.4 atm.)

@) A 8 B 97 R S e e 391 (Find the ratio of the molecular masses of A and B.) (7)
(¥) Ftet A @7 T Slie? $©? (What is the mole fraction of A in the mixture?) (3)
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@. @36 LPG FfEeitaa o1 15 atm | 97 0.4 @9 SIS 9917 @36 LP G Fifereicaa 519 3.5 atm | Stoiar {57 et
ﬁﬁ@?‘iﬁ@’f@i@wml (The pressure of an LPG cylinder is 15 atm. Another LP G cylinder of 0.4 times
its volume has a pressure of 3.5 atm. The two cylinders are connected at constant temperature.)

@) fif#re 25117 oiot A< 91 (Find the pressure of the mixed gas.) (7)
(}) U 1 fce &9ifR® 209 @2 T2 (In which direction will the gas flow, and why?) (3)
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@, Qﬁﬁﬁﬁ%%ﬁﬁw 8 Bt 45 5-9 9 m3 CH,, Jif*® 2 | 92 §IZT— (Through a fine orifice, 9 m?
of CH, effuses in 45 s at a certain temperature and pressure. Under the same conditions—)
() 60 s-9 F© TS SO, JifHe 21?2 (What volume of SO, will effuse in 60s?) (6)
(¥) 9m3 SO, JIf*© TS F© AT AE? (How long will 9 m® of SO, take to effuse?) (4)
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@o. 93f6 fom Mt 120 5-9 40 cm?® C1, BT Fif*® 27 1| 9F2 FIZET— (Through an orifice, 40 cm?® of C1, gas effuses in
120s. Under the same conditions—)
) Q@ A TS GIIe N O, JifHS T2 (What volume of N O, will effuse in that time?) (5)
(¥) @3B T&IS P 30 cm® Jifre 2O 75 s AT PRAHF AF ©7F©? (If 30 cm? of an unknown gas takes

75 s to effuse, what is the molecular mass of the gas?) (5)

[=] 4 [=] OLyo
P-1| Q-54 et
[=].* [=]

@8. —23°C SPNIAR G5 qFAANYP M I oG I937 395.1 ms™ | (The root mean square speed of a
monatomic gas at —23°C is 395.1 ms™1.)
(@) *TABT el o7 67 T3 25 =% F2 | (Find the molecular mass of the gas and identify the gas.) (5)
(¥) & ST *PHBF AT W7t '@ TSN 37 [T F9 1 (Find the average speed and the most probable speed of
the gas at that temperature.) (5)
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€€. 20°C SHNAR QW‘EJT@E ATHID &S cm3-9 2.5 x 10° 5 T FY TS 1 (In an evacuated chamber at 20°C
there are 2.5 x 10° gas molecules per cm3.)
(F) LTI 5%t Pa GFF T2 | (Find the pressure of the chamber in Pa.) (6)
(¥) 51°if6 atm 9FCF &F™ FF | (Express the pressure in atm.) (4)
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@Y. 50°C SHTAY 8 L ST I F{F “AE 132 g C O, |R | MSA AR, a = 3.59 atmL’mol 2 8 b =
0.0427 Lmol ! | (A closed vessel of volume 8 L contains 132 g of CO; at 50°C. Given, a = 3.59 atmL’mol ? and
b =0.0427 Lmol ".)
@) @ ATt C O, 97 T ST SHEH ANFF 672 | (Write the van der Waals equation for that amount of CO,
) @2)
() T3 GRS FRCAY RTIBA T b7 R Segeielfe Siwdeefas it gt e A 371 (Find
separately the pressure of the gas considering only the volume correction, and the decrease in pressure due to
intermolecular attraction.) (5)

() SIS ST BT S BIToF TR G SR T TN @4y =1 ©f ©#L F9 1 (Comparing the van der

Waals pressure with the ideal pressure, state which correction dominates.) (3)
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4. (F) 57 ewifoera SR FHe G oRR «ffe (@b ewreg) frd a3 F1Re gt F9: HS O, N H, H,P O,
[F e(H,0)s]*", CH;COOH, O% (Write the conjugate base or the conjugate acid, whichever is applicable, of
the following species and explain the reason: HSO,, NH;, H,P O, [F e(H,0)s]*", CH;COOH, 0> (7)
() BT I AeifoetEt Te«fi? (Which of the above species are amphoteric?) (3)
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&Y. (F) T TEAHIZCE AR O0F' FA X 4?2 TG RN e @7 [RIEa9 it st F9 1 (Why is carbon
monoxide called the 'silent Killer'? Explain in the light of its reaction with the haemoglobin of blood.) (4)

(¥) [BIFFAE CFC (@ CF,Cl,) 93 ToAfFfers sty w7 g Ricratet g q3e @6 Cl #7g I g
ST 99 ©IeTS AT PG F9 | (Write the reactions of ozone layer depletion in the presence of CFC such as
CF,Cl; in the stratosphere and explain how a single Cl atom can break many ozone molecules.) (6)
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e, (¥) SRR Trefifes Jwfere sifire alige S fd Feaibe armfte Rigarrz ft @3k 0, 8 N a,S,0;
@F T 7 A8 | (Write the chemical reactions involved in determining dissolved oxygen in water by the
Winkler iodometric method and show the mole relationship between O, and N a,S,03.) (6)

(}) ST AR, I = 126.9 | THC AfTF T[T DO 4.8 ppm ZA 150 mL T R @ 276 T© AN FAEd &
R(A? (Given, I = 126.9. If the DO of a water sample is 4.8 ppm, how many grams of iodine will be liberated by
this method from 150 mL of the sample?) (4)
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Yo. (¥) HOCI, HOBr ¢ HOI T3 W5*{f&e @a3f@ SePie e @2 S99 Y F9 1 (Arrange HOCL, HOBr and
HOI in increasing order of acid strength and explain the reason.) (6)
(%) HF 8 HI 93 Y (16 *f&=I& aiie? it 91 (Which is the stronger acid, HF or HI? Explain.) (4)




