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DEVELOPMENT OF SURFACES - NOTES

1) The solid (cylinder, prism, cone, pyramid,) is considered to be covered by a thin sheet of negligible thickness, for example, say a thin paper. This paper is then opened out as a flat single surface and is called the development of the solid.

2) Generally, the top and base of the solid are ignored so that the remaining surface is called the “Lateral surface” of the solid.

3) Further, the solid is also cut by a cutting plane, or a hole may be cut in it, so that a part of the solid is removed. Accordingly, a part of the surface also should be removed.

4) If the surface of a cylinder is opened, it will be a rectangle--the length = the circumference of the cylinder  ( лd )and the height = the height of the cylinder. For a prism, the length is not equal to circumference, but equal to perimeter.

5) For a cone, the surface will be a sector of circle with sector angle = 360 0 X r/R, where r = radius of the base of the cone and R = the slant height or the generator of the cone.

6) In the case of a pyramid, the surface is made of a number of triangles connected together, the base of the triangle = the base-edge of the pyramid and the side of the triangle = the slant height of the pyramid, the number of triangles corresponds to the type of pyramid. 

7) The cutting plane cuts either the edges, or the generators. The points where the edges or the generators get cut, should be transferred to the development, after finding their true length.
8) In some questions, the “reverse development”, or “enveloping” is required. In this, the development or the “surface” of the solid is given as data. From this we have to find the measurements of the solid, draw the two views and represent the surface, as it would appear on the views.

9) In some questions, the views of real objects such as pipe connections, pipe cut in a particular way, elbow joints, conical funnels etc. are given. 

10)   In all the questions, first the full surface is shown, and then the unwanted portion is removed.
                                                   -------------------------------------------------------------

DEVELOPMENT OF SURFACES - EXERCISE

1) An equilateral triangular prism of 40 mm. edge of base and height of axis 80 mm. stands on its base on the H.P. with an edge of base parallel to the V.P. and away from the observer.  A hole of 30 mm. diameter is cut through the prism in such a way that the axis of the hole is perpendicular to the V.P. and bisects the axis of the prism. Draw the development of the prism.

2) A cylinder of 60 mm diameter of base and 80 mm. length of axis stands on its base. An equilateral triangular hole of 50 mm. edges is cut in the cylinder, in such a way that the axis of the hole is perpendicular to the V.P., 40 mm. above the H.P. and is 10 mm. away from the axis of the cylinder.  One rectangular face of the hole is at 45( to the H.P. Draw the development of the lateral surface of the cylinder.

3) A cone- base diameter 80 mm. axis 90 mm. is resting on its base and is cut by a plane parallel to the V.P. and at a distance of 15 mm. in front of the axis of the cone. Draw the development of the larger portion of the cone.

4) A cone of 65 mm. diameter and 70 mm. axis stands on its base. A square hole of 40 mm. edges is cut through the cone. The axis of the hole is perpendicular to the V.P., 30 mm above the ground and 10 mm. away from the axis of the cone. All the faces of the hole are equally inclined to the H.P. Draw the development of the cone.

5) A pentagonal prism of 30 mm. side of base and 64 mm. length is lying on H.P. on one of its rectangular faces with the axis parallel to the V.P. It is cut by a plane at 30( to the V.P. and at right angles to the H.P., bisecting the axis. Draw the views and show the surface development.

6) A frustum of a hexagonal pyramid rests on its larger hexagonal base (40mm. edges) with two edges of base parallel to the V.P. The edge of top is 20 mm. and the height=60mm. An ant sitting at one of its corners of base moves along the lateral surface of the frustum and returns to the initial position by the shortest path. Show this path on the development and also on the views.

7) A cylinder of 60 mm. diameter of base and 90 mm. axis length stands on its base. A square hole of 40 mm. side is cut in the cylinder. The axis of the hole is 50 mm. above the ground, perpendicular to V.P. and 15 mm. away from the axis of the cylinder. One rectangular face of the hole is at 30( to the H.P. Draw the views and develop the lateral surface of the cylinder.

8) A cone of diameter of base 90 mm. and height 90 mm. stands vertically on its base on H.P. A semi- circular hole of diameter 60 mm. is cut through the cone. The axis of the hole is horizontal and intersects the axis of the cone and is 35 mm. above the H.P. The flat face of the hole contains the axis of the cone,  and is perpendicular to the V.P. Draw the development of the cone with the hole.

9) A cone of 70- mm. diameter and 90 mm. length of axis stands on its base. A point P initially on the base circle and nearest to the observer starts moving on the surface of the cone, goes around the cone and returns to the initial position. Find the shortest path for the point P and show it on the plan and elevation of the cone.

10) A hexagonal prism of base side 28- mm. and axis 80 mm. stands on its base with one side of the base parallel to the V.P. It has a through square hole of 30 mm. sides. The axis of the hole is perpendicular to the V.P., 10 mm. away from the axis of the prism and 40 mm. above the base. A face of the square hole is at 30( to the H.P. Draw the development of the prism.

11) A cone of base diameter 60 mm. and height 70 mm. stands vertically on its base. A triangular hole of 30 mm. sides is cut through the cone. The hole is horizontal and perpendicular to the V.P. One side of the hole contains the axis of the cone and the lowest corner of the hole is at 18 mm. above the base of the cone. Draw the development of the cone with the hole.

12) A regular pentagonal prism of side 40 mm. and length of axis 75 mm. is kept on the ground on its base with its rectangular face away from the observer and parallel to the V.P. A thread is wound round the prism starting from the nearest corner of the base and is brought back to the top of the same vertical edge. Find the minimum length of the thread and show it on the elevation.

13) A square prism of 50 mm. sides and 70 mm. height stands on the base with one edge of the base at 30( to the V.P.  A square hole of 35 mm. sides is cut in the prism. The axis of the hole is perpendicular to the V.P. and 35 mm. above the H.P. and intersects the axis of the prism. One rectangular face of the hole is at 30( to the H.P. Draw the development of the lateral surface of the prism.

14) A semi-cone, diameter of base 60 mm., length of axis 75 mm., stands on its semi-circular base with the triangular face parallel to the V.P. and away from the observer. One end of a string is attached to the left hand corner of the base. The string is passed around the surface of the solid and brought back to the starting point. Find out the shortest length of the string and show it on the semi-cone.

15) In Q. 14, the starting point is on the base circle nearest to the observer. Show this path on the top view and the front view of the semi-cone.

16) A square pyramid edge of base 35 mm. length of axis 60 mm. stands on its base with one edge of base at 30( to the V.P.  A cutting plane perpendicular to the V.P. and inclined at 45 ( to the H.P. cuts the pyramid passing through the mid-point of the axis. Draw the development of the lower part of the  pyramid.

17) A rectangular pyramid of base 60 mm. x38 mm. and height 65 mm. stands on its base with the longer edge of base at 30( to the V.P. It is cut by an inclined plane making an angle of 45( to the H.P. and at right angles to the V.P., and passing through the point on the axis measured 25 mm. from the base. Draw the surface development of the lower part of the pyramid.

18) A pentagonal prism of 35 mm. edge of base and 75 mm. length of axis stands on its base and a side of base is at 45( to the V.P.  A circular hole of 50 mm. diameter is cut in the prism. The axis of the hole is perpendicular to the V.P. 35 mm. above the H.P. and intersects the axis of the prism. Draw the development of the prism.

19) A pentagonal pyramid side of base 40 mm. axis 80 mm. stands on one of its triangular faces on the ground with the axis parallel to the V.P. A plane perpendicular to H.P. and at 300 to V.P. cuts the pyramid passing through a point on the axis, 35 mm. from the base. Draw the development of the pyramid.

20) Draw a semi-circle with centre 'O' and a vertical diameter AOB as 160 mm. The radius OC divides the semi-circle in two equal parts. Draw a circle with OC as diameter.  This figure represents the development of a cone resting on its base. Draw three views of the cone and represent the circle on the views.

21) A vertical cylinder of 50 mm. diameter of base and 70 mm. length of axis has a horizontal pentagonal hole of 30 mm sides. The axis of the hole is perpendicular to the V.P., 5mm. away from the axis of the cylinder and 35 mm. above the base of the cylinder. One side of the pentagon is vertical. Draw the development of the cylinder.

22) A cone of 60 mm. diameter and 75 mm. axis is lying on one of its generators on the ground with the axis parallel to the V.P.  It is cut by a plane perpendicular to the H.P. and inclined at 45( to V.P., cutting the axis at 35 mm from the base. Draw the development of the part of the cone containing the apex.

23) A cone of 60 mm. diameter of base and 65 mm. length of axis has a co-axial equilateral triangular hole of 35 mm. sides cut into it. One side of the hole is parallel to the V.P. and away from the observer. Draw the development of the cone.

24) A frustum of a hexagonal pyramid has side of its base=40 mm. and the side of top=20 mm. The height of the frustum is 60 mm. The frustum stands on its larger hexagonal end with one edge of base parallel to the V.P. A string is tied at the mid-point of the nearest edge of base, and passed along and around the surface and is brought back to the starting point.  Find the shortest length of the string and show it on the two views of the frustum.

25) A pentagonal pyramid with edge of base =36 mm. and length of axis 65 mm. stands on its base with one edge of base parallel to the V.P. and nearer to the observer. A thread is attached to the mid-point of the nearest base edge, passed around the surface of the pyramid and brought back to the starting point. Find the shortest length of the thread and show it on the plan and elevation of the pyramid.

26) A hopper (container) is in the form of an inverted frustum of a hexagonal pyramid, with side of top=40 mm. side of base 20 mm. and the height of the frustum is 65 mm. The frustum stands on its smaller hexagonal base with one edge of base parallel to the V.P. The mid-point P of the top edge nearer to the observer is joined to the mid-point of the opposite bottom edge by the shortest length.  Find the shortest length and show it on the views of the hopper.

27) A square pyramid of 55 mm. side of base and 75 mm. height stands on its base with two sides of base parallel to the V.P. A horizontal circular hole of 30 mm. diameter is drilled in it. The axis of the hole intersects the axis of the pyramid at 20 mm. above the base. Draw the views and plot the development of the pyramid.

28) Draw a semi-circle of 150 mm. diameter and draw in it the largest possible regular pentagon in such a way that a corner of the pentagon is at the centre of the semi- circle and the opposite side of the pentagon is parallel to the diameter of the semicircle. This figure represents the development of a cone. Draw the top view and the front view of the cone and show the pentagon on the views.

29) An equilateral triangular pyramid of 70 mm. side of base and 70 mm. height has its base on the ground with an edge of base parallel to the V.P. It has a square slot of 30 mm. sides cut through it in such a way that the axis of the slot is perpendicular to V.P. and intersects the axis of the pyramid at 25 mm. from the base. All faces of the hole are equally inclined to H.P. Develop the lateral surface of the pyramid.

30) An equilateral triangular pyramid of 70 mm. sides and 80 mm. height, stands on its base with one side of base parallel to V.P. and away from the observer. A co-axial circular hole of 30 mm. diameter is cut through it. Develop the lateral surface of the cone.

31) A tetrahedron of 60 mm edges stands on its base with one edge of base at right angles to the V.P. The solid is cut by a cutting plane perpendicular to the V.P. and inclined to H.P. so that the true shape of the section is a square. Develop the lateral surface of the solid.

32) An equilateral triangular pyramid of 90mm. edge of base and 90mm. axis length stands on its base with an edge of base parallel to the V.P. and away from the observer. A circular hole of 45mm. diameter is cut in the pyramid. The axis of the hole is 30 mm. above the H.P. and intersects the axis of the pyramid. The plane containing both the axis is perpendicular to the V.P. Develop the lateral surface of the pyramid.

33) Draw a semi-circle of 120 mm. diameter and inscribe in it the largest possible equilateral triangle having one corner at the center of the semi-circle. The semi-circle is the development of a cone and the triangle that of a line on its surface. Draw the projections of the cone resting on its base on the H.P., showing the line on both the views.

34) A square paper whose diagonal is equal to half the circumference of the cylinder is wrapped on the cylinder keeping one diagonal parallel to the axis of the cylinder at the front. (Given, diameter of the cylinder = 50 mm. and axis = 95 mm). Project the elevation of the cylinder along with the paper.

35) A cone with base circle diameter 100 mm. and slant height 75mm. is resting on its base with its diameter P-Q parallel to the V.P. A point S starting from the point P moves along the curved surface of the cone and comes to the point Q and then comes back to P moving round the axis and traveling the shortest distance. Show the path of the point in the elevation and plan of the cone.

36) A square pyramid- side of base 75 mm. and axis 100mm. long, is resting on the ground, on its base with two sides of base inclined at 300 to the V.P. An axial square hole of 50 mm. sides is cut through the pyramid so that the vertical faces of the hole are equally inclined to the V.P. Draw the projections of the solid and show the development of the lateral surface.

37) A cone of 70mm. diameter of base and 100 mm. height is resting on its base. It has a co-axial square hole of 40 mm. sides cut in it. Two side faces of the hole are inclined at 300 to the V.P. Draw the development of the lateral surface of the cone.

38) A cone – base diameter 75 mm. and height 80mm. has its axis inclined at 450 to the H.P. A curve is traced on the cone, which in the development would be a circle of 80 mm. diameter just touching the base at its highest point in elevation. Draw the elevation and plan of the cone with the curve.

39) Draw a semi-circle of 60 mm. radius. Inscribe in it a square with the centerline of the semi-circle as one of the diagonals of the square. The semi-circle represents the development of the lateral surface of the cone. Show the square drawn on the development on the three views of the cone.

40) A square pyramid of 70 mm edge of base and 75 mm length of axis stands on its square base with two edges of base parallel to the V. P. A square hole of 40 mm sides is cut into the pyramid. The axis of the hole is parallel to that of the pyramid and 10 mm away from the axis of the pyramid. The plane containing both the axes is parallel to the V. P. All rectangular faces of the hole are equally inclined to the V.P. Draw the development of the lateral surface of the pyramid.
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