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Seat No.: ________                                                      Enrolment No.______________ 
 

GUJARAT TECHNOLOGICAL UNIVERSITY 
Diploma Engineering - SEMESTER – I • EXAMINATION – WINTER 2012 

 
Subject code: 3300004 Date:  10/01/2013 
Subject Name: Engineering Physics (Group-1) 
Time: 10.30 am - 01.00 pm Total Marks: 70 
Instructions: 

1. Attempt any five questions.  
2. Make suitable assumptions wherever necessary. 
3. Figures to the right indicate full marks. 
4. English version is considered to be Authentic 

   
Q.1 (a) (i) Least count of micrometer screw is 5 X 10-6m. There are 100 divisions 

on its circular scale. Calculate pitch of the screw.  
(ii) Define accuracy and precision. 
(iii) State Newton’s law of gravitation & give unit of universal gravitational 
constant. 
 (iv) Give significant digits in the following.  

(1) 0.07900    (2) 123000 

08 

 (b) Explain how will you measure the outer diameter of cylinder using vernier 
caliper. 

03 

 (c) Percentage error in the mass and radius of sphere are 0.3 and 0.4 respectively. 
Find the percentage error in density of sphere. 

03 

    
Q.2 (a) (i) 10 dyne = _______ N and 1A0 = ________ cm. 

(ii) Define Ampere and Mole. 
(iii) Give unit of physical quantities. (1) Pressure (2) Energy   
(iv) What do you mean by strong Nuclear force. 

08 

 (b) State and explain law of conservation of momentum. 03 
 (c) A soldier fires bullets each of mass 50 gm, from his rifle with a velocity of 1000 

m/s. If he can resist a maximum force of 400 N on his shoulder, find  the 
maximum number of bullets which he can fire in a sec? 

03 

    
Q.3 (a) (i) Give Newton’s second law of motion & show that F = ma. 

(ii) If 50 divisions of vernier scale are equal to 49 divisions of Main scale 
Calculate least count of vernier caliper Main scale is in millimeter. 
(iii) Define: (1) Deforming Force (2) Restoring Force.  
(iv) A wire is stretched to double the length. What will be its longitudinal strain. 

08 

 (b) Explain in short bulk Modulus and Modulus of rigidity. 03 
 (c) A wire of length 5 m and diameter 2 mm is hanging from ceiling. Mass of 5 kg is 

suspended at its lower end. Calculate increase in its volume. Poisson’s ratio is 
0.2, youngs modulus = 2 X 1011 N/m2 and take g = 10ms-2 

03 

    
Q.4 (a) (i) Define cohesive and adhesive Force. 

(ii) Give four properties of ultrasonic sound. 
(iii) Give two definitions of surface tension with their unit. 
(iv) Give formula of Reynolds’s number. What will be the type of flow if 
coefficient of viscosity is zero? Why? 

08 
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 (b) Give stoke’s Law & Explain terminal velocity of sphere in a viscous medium. 03 
 (c) Water rises up to 3.6 cm in a capillary tube of diameter 0.4 mm immersed 

vertically in water. How far will it rise in a tube of diameter 0.3 mm.  
03 

    
Q.5 (a) (i) Convert surface tension of 470 CGS unit into SI unit. 

(ii) Define heat capacity and specific heat of material. 
(iii) Define thermal conductivity & give its SI unit. 
(iv) Define periodic time and wavelength. 

08 

 (b) Give main differences between transverse waves and longitudinal waves. 03 
 (c) Half life time of radioactive substance is 30 days. Find its average life and decay 

constant. 
03 

    
Q. 6 (a) (i) Define : (1) reverberation (2) Open window unit. 

(ii) Give Sabine’s formula for reverberation time.  
(iii) radio wave having wavelength 1200 cm and its frequency is 25 X 103 KHZ 
Find the velocity of wave.  
(iv) Define curie and 1 ci = ________ (Rd)  

08 

 (b) State effect of pressure, temperature and humidity on velocity of sound in air.  03 
 (c) Explain in short Nanotubes. 03 
    

Q. 7 (a) (i) Give full meaning of SWNT and AFM. 
(ii) Refractive index of diamond with respect to glass is 1.62. Absolute refractive 
index of glass is 1.5. Find absolute refractive index of diamond. 
(iii) Define half life time and average life time of radio active element. 
(iv) Give snell’s Law and define absolute refractive index. 

08 

 (b) Obtain the Law of decay for radio active substance (N = Noe-λt) 03 
 (c) 100 gm Ice at 00c is placed in 100 gm of water at 1000c. What will be final 

temperature of mixture. Latent heat of melting of Ice is 80 cal/gm and specific 
heat of water is 1 cal / gm0c 

03 

 
*************** 

 
5|`Gv! V s!f DF.S=MDL8Z :S]GL ,3]TD DF5 XlST 52!_v&mK[[[[P VG[ T[GF JT]"/FSFZ :S[, 5Z !__  

     lJEFU K[P TM T[GF 5[RGL U6TZL SZMP 
sZf RMS;F. VG[ ;RM8GL jIFbIF VF5MP 
s#f gI}8GGM U]Z]tJFSQF"6GM lGID H6FJM VG[ U]Z]tJFSQF"6 VR/F\SGM V[SD H6FJMP 
s$f GLR[ VF5[,L ;\bIFVMDF\ ;FY"S V\SM H6FJMP 
      s!f _P_*)__ sZf !Z#___ 

08

 A JlG"IZ S[l,5Z £FZF 5M,F G/FSFZGM AFCI jIF; S[JL ZLT[ DF5XMm ;DHFJMP 03
 S V[S UM/FGF £jIDFGGF\ DF5GDF\ _P# VG[ l+HIFGF DF5GDF\ _P$ 5|lTXT +]l8 K[ TM T[GL 3GTFDF\ 5|lT

XT +]l8 XMWMP 

03

   
5|`GvZ V s!f !_ 0F.G � PPPPPPPPPPPPPPPPPPPPPPPP gI}8G VG[ !A0 � PPPPPPPPPPPPPPPPPPPP ;[PDLP 

sZf V[ld5VZ VG[ DM,GL jIFbIF VF5MP 
s#f NAF6 VG[ XlSTGF V[SDM H6FJMP 
s$f :8=M\U gI]lS,VZ A/ V[8,[ X]\m 

08

 A J[UDFG ;Z\1F6GM lGID ,BM VG[ ;DHFJMP 03
 S V[S ;{lGS 5MTFGL A\N}SDF\YL 5_ U|FD N/ WZFJTL UM/L !___ m/sGF J[UYL KM0[ K[P HM T[ 5MTFGF B

EF 5Z ZF.O, £FZF ,FUT]\ A/ $__ N  ;]WL ;CG SZL  TM V[S ;[\S0GL V\NZ T[ A\N}SDF\YL S[8,L UM/L
 KM0L XSX[m 
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5|`Gv# V s!f gI}8GGL UlTGM ALHM lGID H6FJM VG[ NXF"JM S[ F = maP 
sZf JlG"IZ  :S[,GF  5_ SF5FG]\ D}<I D]bI :S[,GF $) SF5F CMI TM T[GL ,3]TD DF5XlST  
     XMWMP D]bI :S[, lDlD DF\ V\lST K[P  
s#f lJ~5S A/ VG[ 5]G�:YF5S A/GL jIFbIF VF5MP 
s$f V[S TFZG[ B[\RLG[ T[GL ,\AF. AD6L SZJFDF\ VFJ[ K[P T[GL 5|TFG s;\UTf lJS'lT S[8,L       YX[[m 
 

08

 A SN l:YlT:YF5STF V\S VG[ VFSFZ  l:YlT:YF5STF V\S ;DHFJMP 03
 S V[S TFZ KT ;FY[ AF\WLG[ ALHF K[0[ 5 kg  £jIDFGJF/M 5NFY" ,8SFJ[, K[P TFZGL ,\AF. 5  

DL8Z VG[ jIF; 2 mm K[P TM T[GF SNDF\ YTM JWFZM XMWMP 
I\U DM0I,; = 2 X 1011 N/m2 4 5M.;GGM U]6MTZ = 0.2 VG[ g = 10ms-2 ,MP    

03

   
5|`Gv$ V s!f ;\;lST VG[ VF;lST A/GL jIFbIF VF5MP 

sZf V<8=F;MlGS TZ\UMGF RFZ U]6WDM" H6FJMP 
s#f 5'Q9TF6GL A[ jIFbIF T[GF V[SDM ;lCT H6FJMP 
s$f Z[GM<0 V\SG]\ ;}+ VF5MP HM SM. 5|JFCGM xIFGTF V\S X}gI  CMI TM T[G]\ JCG S[J]\ CX[m XF DF8[m 

08

 A :8MSGM lGID H6FJMP SM. 5|JFCL DFwIDDF\ UM/FGM 8lD"G, J[U ;DHFJMP 03
 S 0.4  mm  jIF;GL  SXG/LG[  5F6LDF\   pN"J  0}AF0TF\  5F6L  T[DF\  3.6 cm 

GL pRF. D[/J[ K[P HM 0.3mmjIF;GL SXG/LG[ 5F6LDF\ pEL ZFBTF\ T[ S[8,]\ p5Z R0X[m 

03

   
5|`Gv5 V s!f 470 CGS 5'Q9TF6GF D}<IG[ V[;PVF.P V[SDDF\ NXF"JMP 

sZf pQDFWFlZTF VG[ lJlXQ8 pQDFGL jIFbIF VF5MP 
s#f pQDFJFCSTFGL jIFbIF VF5L T[GM V[SD H6FJMP 
s$f VFJ"TSF/ VG[ TZ\U,\AF.GL jIFbIF VF5MP 

08

 A ;\UT TZ\U VG[ ,\AUT TZ\U JrR[ TOFJTGF D]NFVM H6FJMP  03
 S V[S Z[l0IMV[S8LJ TtJGM VW"HLJGSF/ #_ lNJ;GM K[P TM T[GM ;Z[ZFX HLJGSF/ VG[  

lJ38G VR/F\S XMWMP 

03

   
5|`Gv& V s!f 5|lT3MQF VG[ VM5G lJg0M I]lG8GL jIFbIF VF5MP 

sZf 5|lT3MQF ;DI DF8[ ;[AF.GG]\  ;}+ H6FJMP 
s#f Z[l0IM TZ\UGL TZ\U,\AF. 1200 cm K[ VG[ VFJ'lT 25 X 103 KHZ   

         K[P TM T[GM J[U XMWMP 
s$f SI}ZLGL jIFbIF VF5MP ! SI}ZLGL � PPPPPPPPPPPPPPPPPPPPPPPPPPP ~WZOM"0P 
 

08

 A wJlG TZ\UGF J[U 5Z NAF64TF5DFG VG[ E[H XL V;Z SZ[ K[ T[ H6FJMP 03
 S G[GM8I]a; lJX[ 8}\SDF\ ;DHFJMP 03
   

5|`Gv* V s!f SWNT VG[ AFM GM ;\5"}6 VY" ,BMP 
sZf lCZFGM SFRGL ;F5[1F[  JS=LEJGF\S !P&Z K[P u,F;GM lGZ5[1F JS=LEJGF\S !P5 K[P TM  
     lCZFGM lGZ5[1F JS=LEJGF\S XMWMP 
s#f Z[l0IM V[S8LJ TtJGF\ VW"HLJGSF/ VG[ ;Z[ZFX HLJGSF/GL jIFbIF VFF5MP 
s$f :G[,GM lGID H6FJM VG[ lGZ5[1F JS=LEJGF\SGL jIFbIF VF5MP 

08

 A Z[l0IM V[S8LJ TtJ DF8[ 1FIGM lGID D[/JMP(N = Noe-λt) 03
 S 00c   TF5DFG  WZFJTF  100 gm  AZOG[  1000c   TF5DFG WZFJTF  100 gm 

5F6LDF\ D}SJFDF\ VFJ[ K[ TM VF lDz6G]\ TF5DFG U6MP AZOGL U,G U]%T UZDL 80 cal/gm 
K[ VG[ 5F6LGL lJlXQ8 pQDF 1 cal / gm0c K[P 

03
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