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S E C O N D  S E M E S 丁 I IĮ D ŁP I O M A  E X A M IN A T ĮO N  IN  ENG Í NEEJING /

T Jİ C H N O L O G Y  A P J(IL
, 
2 0 ] 7

ĺ R m e  : 3 h o u rs

(M a x im u m  m a rks  : ]00)

几八尺丁 八

(M a x im u m  m a rks : 10)

M a rk s

A n s w e r th e  fo uo w in g q u e s tio n s  in  o n e  o r  tw o  s e n te n c e s E a c h q u e s tio n  c a rrie s

2 m a rks

1 G iv e  tw o  e x a m p le s  fo r  c e n u ip e ta l fo rc e

2 W ha t is a  p o la r s a te llite  ?

3 D istin g u is h b e tw e e n  re s is ta n c e  a n d re sistiv ity

4 Sta te  tw o  im p o rta n t c h a ra c te ris tic s  o f la s e r

5 D istin g u ish be tw e e n  fis sio n  a n d fu s io n  (5 × 2 - J0 )

PA K F B

(M a x im u m  m arks  30)

n  A n s w e r  a Ay jîv e  o f 1h e  fo llo w in g q u e stio n s E a c h q u e stio n  c a rrie s  6 m a rk s

I D e ń v e  a n  e x p re s sio n  fo r  to ta l kin e tic  e n e rgy  o f a  dis c  ro llin g  a n d u s c  th is

fo rm  ◆ a  to  c a lc u la te  th e  K in e tic  e n e rgy  o f dis c  o f m a s s  2 kg  a n d ï a diu s  20 c m

ro llin g w ith a n  a n g u la r  v e lo c ity  10 ra d/s

2 strin g c a n  s tısta in  a  m a x im u m  te n s io n  o f looN  w ith o u t b re ak in g A  m a s s o f

200g is  a tta c he d to  th e  e n d o f a  strin g 50 c m  lo n g F in d th e  m a x im u m  a n g u la r

v e lo c ity a t th e  b re akin g  po in t A lso  fin d th c  ıin c a r v e lo c ity  w ith w hic h th e  m a s s

w ill fly  o fl w he n  th e  strin g  bre a】«s

g a lv a n o m e te r o ľ

C a lc u la te  th e  sh u n t

124 1

J T w u  ıc ħ b u u tc c s  ì 5 2  a n á í 2  a r e  c o n n e c te d in  p a ra lle l T h e  c o m bin a tio n  is
c o n n e cted to  thc  te rm in a ls  o f a  3 v o lt c e ll o r n e glig ible  in te m a】 re sis ta n c e

F in d th c  ect ivc re s ista n c e  a n d th e  c w rc n t ıìu o u gh e a c h re sis to rs

3 C a Jc u la te  o rbita l v e lo c ity o f a  g e o sta tio n a ry  s a te llite

(g - 9 8m /s
z

, 
R  =  640 0 km

,  
h = 36000km )

4 Jdo w  c a n  a  galv a n o m e te r  b c  c o n v e rted to  a n  a m m e lc r ?

resis ta n c e  ]00 Q g iv c s  Jhll s c a le  d e fle c tio n  io r  ]

re s ísta n c c  n e e d ed to  c o n s tr u c t a n  a m m c ter  o f ra n g e  IO A
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6 w īıh  ıh c  h e lp o f a  n m t diag ra m ex plain  th e  w o rk in g p rin a pl

H đw m N e o n  la s e r
o l w o rk ıbn ctro n  2c v

T a lta ıln ïe  M e  m a x im u m  v e lo c ity o f utc  cjec trd e
le ctro n s M ass  o f e le c u o n  ls

1o m /S 1 e v 1 6 X  10
ılj

9 ! X  1 0  kg h  6 63 × 10 1 JS C 3 × 

(5 × 6 30)

PA R T C

(M a x im u lı1 m arks  : 60)

(A n s w æ  o tıe ßtll q u c s \io n  【ro m  e a ch  tm it E a ch fu ll q u m o n  c am es 15 m a rks )

U N IT 1

Ill (a ) E x plain  1h e  te rm s  m o m m t o f in e rtiĄ  a n g ılar  m o m e n m  a n d to rq u e
3

(b) D « iv e  a n  c x p re s s to n  fo r  th e m o m m t o f in e m a  o F a  u n ifo rm  cin u lar  isc  ab o  t

a n  ? is p a ssin g  th m u gh iıs  c m ır e  n n d pe rpm dic u la r to  its  plan n  
6

(c ) U n d e r  1h e  a c tio n  o f a  to rq u q  a  w h e e l is  m akin g  re v o lu ū o n s  ab o u t its a x is w i?

u n ifo rm  a n g u la r  a c c ele ra tio n  S g  fro m  m st it a tıa in s  a n  a n gu la r  v e lo c ity o f

2oo re v is  in  5 s e w n F in d ih c  an ßrla r  a c c ela a tio n  a n d M e  a n gle  turned d u rin g

this  tinn «

O R

IV  (a ) D e i n e  m o m e n t o f in e rtia  a n d  ra d u s  o f g yia rto n  G iv e  th eir  u n its

E x p lain  p a ralle l a x e s  th e o rc m C a lc u la te  lh c  m o m m t o f in e n ia  o f a  u m fo rm

d is c  o f ın a s s  2kg  a n d  ra diu s  o 5 m  ab o u t u  ta n g en t
6

(c ) A  c irc u la r  d is c  o r m a s 2k g ro ta te s ab o u t iıs  s t a n  n gu lar  sp e e d 100 ra d/s

T h e  ra diu s  o r th e  dis c  ıs  0 2 m c a lc u la te  th e  m o m e n t oFincmĄ a n g u la r

m o m e n n ım  a n d kin c ū c  m a gy  a ss n c ïcd w ith  th e  disc

U X IT  II

v  (a ) H o w  c a n  w e  e sh m a te  th e m ass  o f C  E a rth by m e a s u n n g  th e  v a lu e  o f

G ta v in lio n al c o n s ta n t ? 3

(b ) W n a t is  m e a n t by g c o sta ū o n a ry  sa tc llitæ  ? D eri e  a n  m pre ssio n  fo r the  hcigJrt

o f a  g e o sta tio n a ry  sa te llite  a bo v e  C  su rfa c e  o f tlıe  E a rth

(e ) t a n ıficia】 sa te llite  is  rc o lv m g  m u n d th e  Ea rth a l height o f 600}a n

a bo v e  th e  su rfa c e  o f lh c  E a rth F in d ıh e p e rio d o f re v o lu tio n  o f M e s a td lita

(g 9 Bm ıs
ı R  640 0km )

O R

V ı (a ) S ta te  N e w to n s  ta w  o f w v jm lio n  a n d u sc  this to  d « iv e  a n  e x p res sio n  fo r thc

a c c e le ra tio n  d u c  to  gra v ıv  o n  M c  s u rfa ce  o f m

D e riv c a n  e x press io n fb r th e  e s c ap e  v c ]o c ily C a lc u la te  thc c sc ap e  v e lo ciry
fro m  th e  M o o n M a ss  o f M o o n  )s  7 4 × 10  u  kg  a n d ra tltu s o f thc  M o o n  is

]74 0 k m G 6 6 7 × 10 ı ı X m  
Z kg  

Z

(c ) w rite  a n  e ssa y  o n  artilic ia l satellit a n d ıh c ir q Jp lic a tio n s  6

ą

U x ÏT

V II (a ) S la te  a n d e x pla in  13ra t  S a v a rt lm v

(b) W i 出血 c h clp o f a n e a t diag ra m D a iv c ıh e ba ïan c in g c o n dın o n  o f a  w nc aßto n e s

b n dg e  6

(C) A slraiglu  c u rT e n t c a n y in g  c o n du cto r  o f le n gth 2m  c x p m e n c e s  a fo rc e  5X

w hm  p]a c cd p c īp a ldic u la r  ıo  a  u ru fo rm  m a g n e u c  ĥ e ld o f 0 5 te sla  D e te rm in e

th e  x u ıu n t ū o g  thro u gh it
6

O R

V n 【 (a) Sh te  K ir chho fľ s  lm vs
3

D e sa ibe  th e  p n n a p lq  c o n su u c lro n  a n d w o rk in g  o fa  m o v ın g  c o il g alv a n o m c tm  6

(c) T w o  w ires  ha v e  a n  c c h v e  rc s lsta n c e  ICĶ2 w h m  c o n n e c te d m  s m es  a n d

2 40  w h o l co n n e c te d ın  p a ra lle l F in d th e  in div idu al m \sīa n c es 6

U N ıT  ıv

IX  (a) D esc ribe  th e  la w s o f pho to c le c lric  c Ħic  し 3

(b) M m rio n  M c  e ssm h a】 c o m pa n m ïs  o f a  n u c le a r  re a c to r  a n d  e x plain  th e  w o rkin g

o f a  p o w e r rc a c lo r 6

(c) W ıs  a  pho to n  ? Stale  pla n c ks  eq u a ūo n  fo r ilie  m w  o f a  pho to n  C alc u la te

e  w a v e lm g lh  o f a  pho to n if its  1 m g y  is  4 4 8 × 10 tgj 01 6 63 × 13 4 JĶ

c 3 × ı0=m /s) 6

O R

X  (a) E x pla in  1h e  ten n  c hain  rc a c tto n  a s  a pplied [o  n u c ıe a r  fiss itm  3

G iv e  E in ste in s  e x pla n a tio n  o f pho to e le clric  e r e ct D e n v c  e x p m o n  fo r  1h c

m ax u n u m  v e lo c ity  o f ? c  p ho to  e le c tro n 6

F in d M e  c n c tw  rele a s ed w h m  o n c  0 235 a to m  u n de rg o e s  ]iss io n  m  1h c  rc a c ııo n

ņı
L u s +  

o
n  

ı 
4  
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B a
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3 ū
K r 

92 +  3
,  
n
ı +  e n e r8 y G i e n  ıh a t m a s s  o f

U u 5 2 35 0 4 4  m a ss  o f n e u u o n 1 008 7 u m as s  o f B a riu m 14 0 9 13 6 u

a n d m a ss  o f K īy p lo n  9 ] 8976 u  (lu  14 94 × 10  ı ı j) 6

ıta rks


