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Seat No.: ________                                                      Enrolment No.______________
  

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

 
Subject code: 340602 Date:  26/12/2012 
Subject Name: Surveying - II 
Time: 02.30 pm - 05.00 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) Define the following : 

i) Latitude       iii) consecutive coordinates    v) Degree of curve 
ii) Departure     iv) Anallatic lense                   vi) Tacheometer 
vii) Transition curve 
 

07 

 (b) Following observations were taken while theodollite traverse survey 
station Reduced bearing line Length M 

A S 710 59’ 00” E AB 100.04 
B N 350 59’ 40” E BC 99.88 
C N 350 59’ 30” W CD 100.10 
D S 720 00’ 20” W DE 100.12 
E Due south EA 100.08 

Calculate consecutive coordinates. 
 

07 

Q.2    
 (a) Derive an expression to calculate horizontal distance and vertical 

difference of elevation  when staff is held vertical and line of sight is 
inclined. 

07 

 (b) Derive the formula for finding out R.L. of top of the object when 
base of an object is inaccessible and both the instrument and object 
are in same vertical plane. 

07 

  OR 
 

 

 (b) Find out R.L. of top of tower from the following data. 
Inst. station BS on B.M. Vertical angle 

to top of tower 
Remarks 

A 1.450 100 30’ RL OF B.M.=200 
B 1.850 90 10’ AB = 50 m 

Instrument station A,B and top of tower are same in vertical plane. 
 

07 

Q.3    
 (a) Explain the principle of tacheometric survey and characteristics of a 

tacheometer. 
 

07 

 (b) A tacheometer is setup at an intermediate point between the line AB 
and following observations are made on a staff held vertically. 
 

Staff station Vertical angle Staff reading remarks 
A + 50 42’ 1.756, 2.506, 3.256 RL of 

07 
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A=500m 
B + 30 36’ 0.835, 1.255, 1.655  

The instrument is fitted with an anallatic lense and multiplying 
constant is 100. Compute the length of AB and RL of B. 
 

  OR  
Q.3 (a) Enlist the advantages and disadvantages of total station. 

 
07 

 (b) Two straight roads intersect at an angle of 900.  

Calculate following components if they are connected with circular 
curve of radius 330m. 

i) Tangent length         iii) length of long chord 
ii) External distance     iv) mid ordinate 

07 

    
Q.4    

 (a) A parabolic vertical curve is to be set out connecting two uniform 
grades of + 1.2% and – 0.8%. The rate of change of grade is 0.05% 
per 20m chain. The RL of point of intersection is 120 m. calculate 
RL of beginning and end of curve. 
 

07 

 (b) Describe step by step field procedure to carry out a contour survey 
of piece of land having about 5m of level difference using total 
station. 
 

07 

  OR  
Q. 4 (a) Calculate the ordinate at 10 meter distance for circular curve having 

a long chord of 80m and a versed sine of 4 meter. 
 

07 

 (b) Explain file management system of total station. 07 
    

Q.5    
 (a) I ) Draw a circular curve and show following elements on it. 

i) Forward tangent   iii) vertex           v) angle of deflection 
ii) Point of curve      iv) external distance 

 

07 

  II ) To determine constant of tacheometer following readings were 
taken. Calculate constant. 

Inst. at Staff at Readings Distance 
0 A 1.705, 2.005, 2.305 OA = 60m 
0 B 2.200, 2.700, 3.200 OB = 100m  

07 

  
(b) 

 
List out parts with a simple sketch of total station. 

 
OR 

 

Q.5 (a) Derive an expression to calculate horizontal distance and elevation 
of staff station by tangential method of tacheometric survey when 
one angle is the angle of elevation and the other of depression. 
 

07 

 (b) Listout various keys on display board of total station you have used 
and their basic functions. 

07 

 
************ 
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5|`Gv!        VP      jIFbIF  VF5MP    _* 
                               !P V1FF\X V\TZ      ZP Z[BF\X V\TZ       #P S|lDS  IFDM     $P V[GF,[8LS SFR   
                                5P JS|GM V\X       &P 8[SLIMDL8Z          *P ;\S|FDLJS|     
                       AP    YLIM0M ,F.8 DF,FZ[BF6 ;J["DF\ GLR[ 5|DF6[ VJ,MSG ,[JFDF\ VFjIF CTFP   _* 
  

:8[XG ,3]~5 A[ZL\U Z[BF ,\AF. DL8Z 
A S 710 59’ 00” E AB 100.04 
B N 350 59’ 40” E BC 99.88 
C N 350 59’ 30” W CD 100.10 
D S 720 00’ 20” W DE 100.12 
E DUE SOUTH EA 100.08 

                                S|lDS IFDMGL U6TZL SZMP  
 

5|`GvZ          VP     V\TZSM6 DF5GDF\ pwJ" N\0 DF8[ HIFZ[ N=lQ8 Z[BF +F;L CMI tIFZ[  1F{lTH   _* 
                                 V\TZ VG[ p\RF.GF TOFJT DF8[GF ;]+M TFZJMP  
                                  
                       AP    J:T]GL8MRGL ;F5[1F p\RF. XMWJF DF8[G]\ ;]+ TFZJM4 HIFZ[ J:T]GF 5FIF                       _* 
                                 ;]WL H. XSFI T[D GYLP VG[ ;FWGGF AgG[ :YFG T[DH J:T]GL 8MR V[SH  
                                                   
                                
                                 pwJ" ;DT,DF\ K[ 
                                                                    VYJF 
                         AP   GLR[GF 5ZYL 8FJZGL 8MRGL ;F5[1F p\RF. XMWMP        _* 
     

p5SZ6 :YFG A[gRDFS" JF\RGF\S  8FJZGL 8MR ;FY[ pwJF" WZ B]6M ZLDFS"; 
A 1.450  100 30’  RL OF B.M.=200 
B 1.850  90 10’  AB=50 m 

                                 
                              p5SZ6 :YFG  A,B  TYF 8FJZGL 8MR V[SH pwJ"FTZ T,DF\ K[P 
 
5|`Gv#          VP     V\TZSM6 DF5G ;J["1F6GM l;wWF\T ;DHFJM TYF 8[SLIMDL8ZGL ,F1Fl6STFVM   _* 
                           ,BMP      
                       AP      Z[BF AB   GL JrR[ 8[SLIMDL8Z UM9JL  pwJ" :8FO p5Z GLR[ 5|DF6[GF VJ,MSG    _* 
                            ,[JFDF\ VFJ[,P 
     

N\0 :YFG pwJ" B}6M N\0 JF\RGF\S ZLDFS"; 
A + 50 42’ 1.756, 2.506, 3.256 RL of A=500m 
B + 30 36’ 0.835, 1.255, 1.655  

   
                          p5SZ6DF\ V[GF,L8LS SFR OL8 SZ[, K[P U]6F\S VR,F\S !__ K[P Z[BF AB  GL ,\AF. 
                                TYF :YFG B GL ;F5[1F p\RF. XMWMP  
                                                                                       VYJF 
 
                       VP     8M8, :8[XGGF OFINF U[ZOFINF H6FJMP      _* 
                    AP     A[ ;LWF Z:TF  900 GF  B}6[ V[S ALHFG[ K[N[ K[ AgG[G[ ##_ DL8Z l+HIFYL                 _* 
                            HM0JFGF CMI TM GLR[GF EFUMGL U6TZL SZMP 
                                  !P :5X"S ,\AF.                   ZP AFCI V\TZ 
                                  #P NLW"HLJFGL ,\AF.            $P DwIIFD         
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5|`Gv$          VP     V[S 5ZJ,I pwJF" WZ JS| + 1.2 %  VG[ - 0.8 %  GF �-F/ JF/F    _* 
                           Z:TFG[ HM0[ K[P Z_ DL8ZGL ;F\S/DF\ U|[0GF O[ZOFZGM NZ 0.05% K[P      
                                K[NG lA\N]GL ;F5[1F p\RF. !Z_ DL8Z CMI TM JS|GL X~VFT T[DH V\lTD  
                                lA\N]VMGL ;F5[1F p\RF. H6FJMP   
                                  
                       AP    8M8, :8[XG J0[ HIF\  p\RF.GM TOFJT 5 DL8Z CMI T[JF HDLGGF 8]S0FGM S\8]Z               _* 
                                 %,FG AGFJJF DF8[ OL<0 5ZGL ZLTG]\ TASSFJFZ J6"G SZMP                                             
                                                                                 VYJF 
 
                      VP     (_ DL8ZGL NLW"HLJF VG[ $ DL8ZGL XZHIFGF JS| DF8[ !_DL8ZGF V\TZ[                 _*  
                           IFDMGL U6TZL SZMP  
                                  
                       AP    8M8, :8[XGGL OF., D[G[HD[g8 ;L:8D ;DHFJMP                                                         _
* 
                                  
 5|`Gv5          VP  s!f   JT]"/FSFZ JS|GL VFS'lT NMZL T[GF 5Z GLR[GF EFUM NXF"JMP                       _* 
                                  !P VU|:5X"S   ZP JS|lA\N]    #P lXZMlA\N]     $P AFCIV\TZ 
                                         5P lJR,G SM6    
                              sZf    8[SIMDL8ZGF VR/F\S XMWJF GLR[ 5|DF6[ VJ,MSG ,[JFDF\ VFJ[, T[GF 5ZYL  
                                        VR/F\SGL lS\DTM XMWMP  

p5SZ6 :YFG N\0 :YFG N\0 JF\RGF\S V\TZ 
O A   1.705, 2.005, 2.305 OA=60M 
O B 2.200, 2.700, 3.200 OB=100M 

 
                       AP     8M8, :8[XGGL ;FNL VFS'lT  NMZL T[GF EFUM NXF"JMP        
                                _* 
                                 
                                                                                       VYJF 
 
                       VP     V\TZSM6 DF5GGL :5X"SLI ZLTDF\ HIFZ[ V[S pgGT SM6 TYF ALHM VJGT SM6    _* 
                           CMI tIFZ[ 1F{lTH V\TZ T[DH R.L. XMWJFG]\ ;]+ D[/JMP  
                    AP     TD[ JF5Z[,F 8M8, :8[XGGF 0L:%,[ AM0" 5ZGL :JLRMG]\ ,L:8 VF5M VG[ T[G]\ D]bI           _* 
                            SFI" ,BMP 

********* 
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