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PROJECTIONS OF SOLIDS - notes

1) The position of a solid (prism, cylinder, cone, pyramid) is stated in the question. The position is with respect to the H.P. and the V.P. It is required that we should draw the elevation and the plan of that solid. This position cannot be plotted directly because we will not know the length of a line (edge or generator) when it is inclined to the plane. We will not know the position of a corner of a solid in space. Hence we keep the solid in a primary position either on the H.P. or the V.P., draw its views. Then we rotate the solid with respect to the plane according to the condition given. This way we can finally get the required views of that solid.

2) The outermost boundary of a solid is always visible, because it is the limit of the space occupied by the solid. The boundary lines are always dark and continuous, but never dotted.

3) The true inclination with the H.P. is seen in the elevation. The true inclination with the V.P. is seen in the plan.

4) All the points in the elevation are associated with a dash so that it will be identified as elevation and the other view will be plan.

5) Whenever the pyramid or the prism stands on the edge, initially the edge should be perpendicular to the x-y line, and then turn (swivel or rotate) the solid at the given angle. The rotation is always parallel to one of the principal planes.

6) The generators on the cone and the cylinder are purely imaginary and hence should be extremely light.

7) The inclination of the whole solid should be considered first. Then the inclination of the edge of base should be considered.

8) If in the plan, the apex or the top of the solid is away from the observer, then in the corresponding elevation, the base of the solid will be visible and hence dark. Conversely, if the apex or top is nearer to the observer, then in the corresponding elevation, the base will not be visible.

9) If a line (edge, axis, generator) is inclined at an angle with H.P. and also inclined with the V.P. then we have to plot the apparent angle. If the two inclinations when added, are equal to 90 degrees, then the apparent angle is equal to 90 degrees and the elevation and plan of the line will be perpendicular to the X-Y line.

10) If a solid is suspended by a thread tied to the solid at some point, then the line of action passes through the center of gravity of the solid. In the case of cylinder and prism, the mid- point of the axis is the center of gravity. In the case of pyramids and cones, the center of gravity is at a height of ¼ th the height along the axis, from the base. 

PROJECTIONS OF SOLIDS - exercise


1) A square pyramid of 40 mm. edge of base and 60 mm. length of axis stands on an edge of base on the H.P., inclined at 45 0 to V.P. while the axis is inclined at 30 0 to the H.P. Draw the projections, if the apex is away from the observer.

2) A hexagonal prism- edge of base 25 mm. axis 60 mm. long has an edge of base on the H. P. and inclined at 300 to V. P. and a rectangular face containing that edge is  inclined at 450 to H.P. Draw the projections.

3) A cone of 50mm. diameter of base and 60-mm. length of axis has one of its generators on the H.P. and inclined at  450 to V.P. Draw the projections if the apex is away from the observer.

4) A pentagonal pyramid of 30 mm. edge of base and 60 mm. length of axis has one of its triangular faces in the V. P .The shorter edge of that face is inclined at 600 to H.P. Draw three views of the pyramid.

5) A tetrahedron of 50 mm. edges has one of its edges on the H.P., inclined at 450 to V.P. A triangular face containing that edge is inclined at 600 to H.P. Draw three views of the solid.

6) A frustum of a square pyramid- base 50 mm x 50 mm, top 25 mm x 25 mm and height 50 mm., has one of its trapezoidal faces on the H.P. and the two parallel sides of that face are at 450to V.P. Draw its projections.

7) An equilateral triangular prism of 32 mm. edge of base and 60 mm. length of axis has a 60 mm. edge on the H.P. inclined at 450 to V.P. A rectangular face containing that edge is inclined at 450 to H.P. Draw the projections.

8) A cone of 60 mm. diameter of base and 70 mm. length of axis has a generator on H.P. and the axis is inclined at 300 to V.P. Draw the projections.

9) An equilateral triangular pyramid of 50 mm. edge of base and 65 mm. length of axis has one of its slant edges on the H.P. and the plane containing the slant edge and the axis is perpendicular to H.P. and inclined at 450 to V.P. Draw the projections.

10) A hexagonal pyramid edge of base 32 mm., axis 70 mm. has one of its triangular faces on the H.P. and the plan of the axis is inclined at 600 to X-Y line. The apex is away from the observer. Draw the projections.

11) A rectangular pyramid of base 45 X 30 and axis 50 mm. long has a 45 mm. edge of base on the H.P. inclined at 450 to V.P. and the triangular face containing that edge is perpendicular to H.P. Draw the projections.

12) A cube of 45 mm. edges has one of its corners on the H.P. The solid diagonal passing through that corner is inclined at 450 to H.P. and 300 to V P. Draw the projections of the cube.

13) A rectangular prism of base 38 x 20 and axis 70 mm. long, has a 70 mm. long edge in the V.P. inclined at 300 to the H.P. and the larger rectangular face containing that edge is inclined at 450 to the V.P. Draw the projections.

14) A cylindrical disc of  50 mm. diameter  of base and 25 mm. axis length has a co-axial  square hole of 25 mm. sides cut in it. Draw the projections of the disc if it stands on its curved surface with the axis parallel to H.P. and at 600 to V.P. A flat face of the square hole is inclined at 300 to H.P.

15) A tetrahedron of 50 mm. edges has one edge of base on the H.P. inclined at 450 to V.P. and the triangular face containing that edge is perpendicular to H.P.  Draw the projections.

16) A square pyramid edge of base 40mm., axis 60 mm. has one edge of base in the V. P. inclined at 450 to H.P. The apex is in the H.P. and 28 mm. in front of the V.P. Draw the projections.

17) A pentagonal prism of 28 mm. edge of base and 60 mm. length of axis has a 28 mm. edge on the H.P. The axis is inclined at 350 to H.P. and 450 to V.P. Draw the projections.

18) A rectangular prism - base 40 x 25 and axis 65 mm. long has one of its solid diagonals parallel to H.P. and 350 to V.P. Draw the projections of the prism.

19) A square prism of 25 mm. edge of base and 40 mm. length of axis is kept standing on its square base, centrally on the flat face of a circular disc of 50 mm diameter and 30 mm. length of axis. Draw the front view and the top view of the combined solid if the disc stands on a point of its rim on H.P. and the combined axis is parallel to V.P. and at 450 to H.P. A rectangular face of  the  square prism is at 300 to V.P.

20) A frustum of a cone—top dia. = 25, base dia. = 55 and axis 60 has its base inclined at 600 to the H.P. and the axis is inclined at 450 to the V.P. Draw the projections.

21) A hexagonal pyramid of  35 mm. edge of  base and 55 mm. length of axis has one edge of base in the V.P. inclined at 300 to H.P. the triangular face containing that edge is inclined at 450 to the V.P. Draw the projections.

22) An equilateral triangular prism of 60 mm. edge of base and 30 mm. length of axis  has a co-axial circular hole of 25 mm. diameter cut in it. Draw the projections if the prism stands on one side of base on the H.P. inclined at 600 to V.P. and the combined axis is inclined at 450 to H.P.

23) A square pyramid base edge 50 mm. axis 60 mm. is suspended by a string tied to one of the corners of the base. The axis of the pyramid is inclined at 300 to V.P. Draw .the projections of the pyramid.

24) A frustum of a pentagonal  pyramid – edge of base = 36 edge of top = 20 and height = 50 has one of its trapezoidal  faces in the V.P., the axis is inclined at 300 to H.P. Draw its projections if the smaller pentagonal face is upwards.

25) A pentagonal pyramid of edge of base 30 axis 55, has one corner of base on H.P. The two edges of base passing through this corner are equally inclined to H.P. The triangular face opposite this corner is parallel to H.P. and perpendicular to V.P. The edge of base contained by the triangular face is parallel to V.P. The apex is nearer to the observer. Draw the projections.

26) A cube of 40 mm. edges stands on one of its corners on the H.P. and one of its  solid diagonals is perpendicular to V.P. Draw its projections.

27) A hexagonal pyramid edge of base 30 axis 60 is resting on its base with an edge of the base parallel to V.P. and nearer to the observer. The pyramid is tilted on this base edge towards the observer until the apex height is 40 mm. Draw its projections. Measure the inclination of its axis with the H.P.

28) Draw the projections of a cone – diameter of base =50 mm , axis 65 mm. long when one of its generators is in the V.P. and the axis is inclined at 300 to the H.P.

29) A square pyramid of 32 mm edge of base and 50 mm. length of axis has one of its slant edges on the H.P. and the plane containing that edge and the axis is perpendicular to H.P. and inclined at 450 to V.P. Draw the projections if the apex is away from the observer and 10 mm. from the V.P.

30) A pentagonal prism , edge of base 30 mm. and height 70 mm. is resting on an edge of base, the edge being parallel to and at a distance of 40 mm. from V.P. Draw the projections if the upper 30 mm. edge  opposite to the edge on which the prism rests is in the V.P.

31) A frustum of a hexagonal pyramid – side of top hexagon = 20mm. side of base hexagon = 40mm. and the axis length = 50 mm. has a 20 mm. edge of top in the V.P. inclined at 450 to the H.P. and the trapezoidal face containing this edge is inclined at 30 0 to the V.P. Draw the projections.

32) A hexagonal prism of 20 mm. side of hexagon and 55 mm. length of axis has a 20 mm. edge of base on H.P. The axis is inclined at 350 to H.P. and 550 to V.P. Draw the projections of the prism.

33) A solid is composed of a semi-cone and a semi- hexagonal pyramid with base diameter of cone equal to 60 mm. and base edge of semi-hexagonal pyramid equal to 30 mm. The height of the composite solid is 60 mm. The solid is lying on H.P. on one of its base edges of semi- hexagonal pyramid (The edge which is parallel to the  base diameter of semi-cone) such that the triangular face containing that base edge is perpendicular to H.P. and is inclined at an angle of 450 to V.P. Draw the projections when the triangular surface is nearer to the observer.

34) A cylindrical block ( 60 mm. diameter and 25 mm. thick) has a hexagonal hole of 25 mm. sides cut centrally through its flat faces. Draw the top and front view of the block when its flat faces are vertical and inclined at 300 to V.P. and the two parallel faces of the hole are parallel to H.P.
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