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Answer all the questions (assume any suitable value if required) 

' 1. Part of a motorway scheme involves the design and setting out of a simple curve with cubic spiral 
transitions at each end. Determine the maximum velocity of the vehicle? Assume rate of radial 
acceleration is 0.45 m/ sec3, total defection angle is 50°. The length and radius of the circular curve are 
250m and 450m, respectively. [3] 

2. What are the advantages of infrared film? How the health monitoring of vegetation can be done by 
using remote sensing? [2+2] 

3. A straight BC deflects 24° right from a straight AB. These are to be joined by a circular curve 
which passes through a point P, 200m from B and 50 m from AB (from AB perpendicular 
distance). Determine the radius of the circular curve and tangents length. [7] 

4. An area of 25 km x 15 km is to be photographed at a scale of 1 in 10;000 from air using a camera of 
focal length 153 mm, the photographs being 25 em square. A longitudinal overlap of 60% and a lateral 
overlap of 30% are to be provided. The flying speed of the air craft is 200 km/hr. Find (a) the flying 
height of the aircraft (b) the number of flight line required (c) exposure interval and (d) total number of 
photographs required to cover the land. Assume that the flight direction is in longitudinal direction. 

[5] 

5. A base line was measured in catenary as shown below in the table, with a tape of nominal length 30m. 
The tape measured 29.9988 m when standardized in horizontal or straight at 20°C and 5 kg tension. 
Calculate its true length of the line. 

Bay Measured length Temperature (0 C) Applied Reduced level at two end 
(m) tension (kg) points of the section (m) 

1 3Q.034 25.2 10 293.235 293.610 
2 30.109 25.4 10 293.610 294.03 
3 30.198 25.1 10 294.03 294.498 
4 30.075 25.0 10 294.498 294.00 
5 30.121 24.8 10 294.00 293.355 

Given: weight/unit length of tape= 0.02 kg/m; coefficient of expansion= 11.16 x 10-6 per °C; E = 
20.4 x 104 N/mm2; gravitational acceleration g = 9.81 mjs2; radius of the earth = 6.4 x 106 m, cross-
sectional area of the tape= 2.68 mm2 [7] 

6. What is a contour line? What are the characteristics of contour lines? [3] 

7. The following consecutive readings were taken with a auto level: 3.864, 3.346, 2.932, 1.952, 0.854, 3.796, 
2.639, 1.542, 1.934, 0.864, 0.665. The level was shifted after fifth and eight readings. The first reading was 



taken on the bench mark of R.L. 150.250. Caiculate the reduced levels of the change points and the 
difference of level between the first and last points (no part marking for this question). [5] 

8. A base line was measured in catenary. The tape was standardized on the flat with a tension of 5 kg. 
The weight of the tape 1 kg, the cross sectional area 2.5 mm2, E = 210 x 1()3 Njmm2, gravitational 
acceleration g = 9.81 m/ s2. Determine the applied tension at which the corrections due to pull and sag 
are neutralized. [3] 

' 9. Two straights AEI and CFI, whose bearings are 35° and 335°, respectiveJy, are connected by a straight 
from E to F. The coordinates of E and F in meters are: 

E E 600.36 m N 341.45 m 
F E 850.06 m N 466.85 m 

Calculate the radius of a connecting curve w~ch shall be tangential to each of the line AE, EF and CF. 
Also determine the coordinates of I (intersection point), T1 and T2 (tangent points). [5] 

10. What are the various segments of GPS? [2] 

11. A phototheodolite having a lens with focal length of 200 mm was used at two stations A and B located 
at the end of a base line AB measuring 250 m. Station B being 5.2 m higher than station A. A tower 45 m 
in height located at C was observed from A and B on the vertical line of the camera. In the photo taken 
from A, the top of the tower was 27 mm and its base 6 mm above the centre while in the photo taken 
from B its top was 25 mm and its base 2.5 mm above the centre. Determine the length of AC and BC and 
the level of the tower base assuming the R.L. of A at 100m. Comments on the observation. [6] 




