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Line: the geometrical element generated by a moving point; it has only extension along the path 
of the point. Lines may be rectilinear (straight) or curvilinear (curved). Only straight lines are 
treated here. 

Plunge: the vertical angle measured downward from the horizontal to a line (Fig. a). 

Pitch: the angle between the strike direction and a line in a specified plane (Fig. b). Rake is 
synonymous. 

Trend: the horizontal direction of the vertical plane containing the line, specified by its bearing 
or azimuth. 

Rake: angle measured between a line and the strike of the plane that contains the line. 

 

Figure: Inclination of a line: (a) plunge p; (b) pitch r. 

 

 

Figure: Map symbols for structural lines. 
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A dipping limestone bed with a true width of 5 metres shows an apparent width of 10 
metres on a horizontal surface.     (GATE 2007) 
Calculate the true dip of the limestone bed. 

A. 70° 
B. 50°  
C. 30°  
D. 10° 

4. At what horizontal distance (metres) from the exposed upper surface of the bed should a 
vertical drill hole be made so as to intersect the top of the bed at a depth of 100 metres? 

A. 73.2                (GATE 2007) 
B. 173.2             
C. 273.2           
D. 373.2 

5. A sandstone bed dipping 30° has an outcrop width of 20 m in a flat terrain. What is the 
true   thickness ( in m)    of the bed?     (GATE 2012) 

A. 5               
B. 10                 
C. 20                 
D. 30 

6. Study the map below showing elevation of selected locations and outcrops of sedimentary 
beds        (GATE 2012) 

 
Which of the following statements is correct? 

A. The beds dip easterly                   
B. The beds dip westerly 
C. The beds dip southerly                   
D. The beds are folded 
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7. In the stereographic projection 1, 2 and 3 represent poles of three planes. Choose the 
correct combination of statement from the following.  (GATE 2013) 

 
A. The plane corresponding to 1 is horizontal and the plane corresponding to 2 is 

inclined. 
B. The plane corresponding to 1 is striking N-S and the plane corresponding to 2 is 

horizontal. 
C. The plane corresponding to 2 is vertical and the plane corresponding to 3 is striking 

E-W. 
D. The plane corresponding to 2 is striking E-W and the plane corresponding to 3 is 

inclined. 
8. The stereographic projection below the principal stress axes and fault planes. The 

projection represents a       (GATE 2013) 

 
A. Normal fault 
B. Reverse fault 
C. Dextral fault 
D. Sinistral fault  

9. A bedding plane, pictorially represented at X, will be plotted in stereonet as 
(JAM 2020) 
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A. I 
B. II 
C. III 
D. IV 

10. A coal seam occurs in a stratigraphic sequence as shown in the figure. If a vertical borehole 
is drilled at location B, the coal seam will be intersected at a depth (in m) of ____ 
        (JAM 2020) 

 
11. The figure shows stereographic projections of the axial plane and the hinge line of a fold. 

Which one of the following folds is represented in the figure? (JAM2019) 
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A. Upright plunging 
B. Upright non-plunging 
C. Reclined 
D. Recumbent 

12. The geological map shows the contact between sandstone and limestone. The two dotted 
curves are the contours of 400 m and 500 m, respectively. The difference between the dip 
angles of the contact surface along the AB and AC directions is __________ degree 
(rounded off to two decimal places).      (JAM2019) 

 
13. The outcrop pattern of a dipping bed (shaded) showing intersections with topographic 

contours (marked by dashed lines, and at altitudes x and 2x units above MSL) at P, Q, R 
and S is given in the diagram below. Assuming the horizontal distance between two strike 
lines at different altitudes, and in the direction of dip is 1.732x units, the dip amount and 
direction is calculated at     (NET 2018) 
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A. 30°N 
B. 60°S 
C. 60°N 
D. 30°S 

14. The following figure shows the lower hemisphere, equal area plots of the poles to bedding 
surfaces. Which one of the following is the correct interpretation? (NET 2017) 

 
A. The beds are folded cylindrically 
B. The beds are folded non-cylindrically 
C. The beds are folded isoclinally 
D. The beds are not folded 

Multiple Selected Questions 

1. The attitude of a plane is represented by 
A. Dip  
B. Plunge 
C. Strike  
D. pitch 

2. In which of the following case no V shape will form? 
A. Horizontal bed 
B. Vertical bed 
C. Bed dips with stream gradient 
D. All of the above 

3. Find out the correct statement regarding stereographic projection. 
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A. 45° 
B. 75° 
C. 35° 
D. 60° 

2. Which one of the following sets of structures is useful in deciphering the sense of shearing 
in a ductile shear zone?     (GATE 2003) 

A. Veins arrays, syntaxial veins and boudins. 
B. Symmetrical folds, hinge lines of folds and axial plane foliation in folds. 
C. Crenulation foliation, spaced cleavage and axial plane foliation. 
D. Extensional crenulation foliation, S-C mylonitic foliation and mica-fish. 

3. The Mohr- Coulomb failure envelope (A-B) of a porous limestone is given below. The 
point P represents       (GATE 2013) 

 
A. Uniaxial tensile strength 
B. Uniaxial compressive strength 
C. Indirect tensile strength  
D. Shear strength  

4. For a condition represented by the circle 1 in the above figure, if pore water pressure 
increases, the circle will change to     (GATE 2013) 

A. Circle 2 
B. Circle 3 
C. Circle 4 
D. Circle 5  

5. Match the type of mantled porphyroclasts in group I with the corresponding figure in 
Group II.        (GATE 2015) 

 
A. P-1, Q-3, R-2, S-4 
B. P-3, Q-4, R-1, S-2 
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Anatomy of folds 

 

Cylindrical and Non-cylindrical folds 

 

Parts of plunging fold 
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