INTERPENETRATION OF SOLIDS

1) A cylinder of 60 mm. diameter and 100 mm. length of axis stands on its base. A square prism of 44 mm. side of base and 90 mm. length of axis penetrates the cylinder. The axis of the prism is horizontal, parallel to the V.P., 50 mm. above the H.P. and 14 mm. in front of the axis of the cylinder. Show three views of the combination and draw the inter-penetration curves, if all the faces of the prism are equally inclined to the H.P.
2) A cone, diameter of base 80 mm. height 90 mm stands on its base. A semi-circular hole of 48 mm. diameter is cut through the cone in such a way that the axis of the hole is 28 mm above the ground and the rectangular face of the hole contains the axis of the cone and is perpendicular to the V.P. Draw three views and show the penetration curves.
3) A square prism of 50 mm side of base and 80 mm. length of axis, stands on its base, with all the sides of the base equally inclined to the V.P. Another horizontal square prism of 45 mm. side of base and 90 mm. length of axis penetrates the first. The axis of the smaller prism is perpendicular to the V.P. and 16 mm. away from the axis of the vertical prism. All rectangular faces of the smaller prism are equally inclined to the ground. Draw three views and show the inter-penetration curves.
4) A square prism -side of base, 60 mm. length of axis 100 mm. stands on its base with a side of base inclined at 30( to the V.P. A circular hole of 55mm diameter is cut through the prism in such a way that the axis of the hole is horizontal, parallel to the V.P., 50 mm. above the H.P. and 8 mm. in front of the axis of the prism. Draw three views of the prism with the hole in it.
5) A cone of diameter of base 90 mm. and length of axis 100 mm. stands on its base. An equilateral triangular prism of 50 mm. side of base and 100 mm. length of axis penetrates the cone. The axis of the prism is horizontal, parallel to V.P. 35 mm. above the ground and 10 mm. in front of the axis of the cone. A rectangular face of the prism is inclined at 30( to the H.P. Draw three views of the cylinder showing the curves of penetration.  
6) A square pyramid of side of base 50 mm. axis 75 mm. stands on its base and all the edges of base are equally inclined to the V.P. It is penetrated by a cylinder of 38 mm. diameter and 90 mm. length of axis. The axis of the cylinder is perpendicular to the V.P., 25 mm. above the base of the pyramid, and intersects the axis of the pyramid. Draw three views and show the curves of penetration.
7) A cylinder of 36 mm. diameter and 100 mm. length of axis stands on its base. Another cylinder of 28 mm. diameter and 100 mm. length intersects the first. Their axes bisect each other and include an angle of 600 between them. Draw the front view and the top view of the cylinders.
8) A triangular prism of 70 mm edge of base and 110 mm. length of axis stands on its base with an edge of base inclined at 45( to the V.P. A cylinder of 50 mm diameter, axis horizontal penetrates the prism. The axis of the cylinder is parallel to the H.P., perpendicular to V.P. and 10 mm away from the axis of the prism. Draw three views and show the intersection curves.
9) A hexagonal pyramid -side of base 30 mm length of axis 75 mm stands on its base with two sides of base parallel to the V.P. A vertical square prism of 38 mm side of base and 100 mm. length of axis penetrates the pyramid. The axis of the prism coincides with that of the pyramid and all the rectangular faces of the prism are equally inclined to the V.P. Draw three views of the combination.
10) A cone of 70 mm. diameter of base and 80 mm. length of axis stands on its base.  An equilateral triangular hole of 45 mm. sides is cut through the cone.  The axis of the hole coincides with the axis of the cone. A rectangular face of the hole is parallel to the V.P. and away from the observer. Draw three views of the cone.
11) A cylinder of 80 mm. diameter and 110 mm. axis is having its axis parallel to both the H.P. and V.P. A vertical square prism of 60 mm. sides and 110 mm. length of axis penetrates the cylinder. The axis of the prism is 10 mm. in front of the axis of the cylinder and one rectangular face of the prism is inclined at 30( to the V.P. Draw the views showing the inter-penetration curves.
12) A cylinder of 60 mm. diameter and 90 mm. length of axis stands on its base. A square prism of 50 mm. side of base and 90 mm. length of axis penetrates the cylinder. The axis of the prism is horizontal, perpendicular to the V.P. and intersects and bisects the axis of the cylinder. A rectangular face of the prism is inclined at 30( to the H.P.  Draw three views and show the interpenetration curves.
13) A square prism of 50 mm. side of base and 80 mm. length of axis stands on its base with all the sides of the base equally inclined to the V.P. A horizontal cylinder of 55 mm. diameter and 80 mm length of axis, penetrates the prism. The axis of the cylinder is parallel to the V.P., 40 mm. above the ground and 15 mm. in front of the axis of the prism. Draw the views and show the intersection curves.
14) A cone of 80 mm. diameter and 90 mm. axis standing on its base is penetrated by a horizontal square prism of 40 mm. sides and 90 mm. length of axis. The axis of the prism is parallel to V.P., 32 mm. above the ground and 8 mm. away from the axis of the cone. All the rectangular faces of the prism are equally inclined to the ground. Draw the views and show the penetration curves.
15) A cone of 75 mm. diameter of base and 85 mm. length of axis is standing on its base. A vertical square prism of 35 mm. side of base and 100 mm. length of axis penetrates the cone and projects equally on either sides. The axis of the prism is 10 mm. away from the axis of the cone, and the plane containing both the axis is parallel to V.P. All the faces of the prism are equally inclined to the V.P. Draw the projections and show the interpenetration curves.
16) A cone of 80 mm. diameter of base and 80 mm. height of axis, stands on its base. A horizontal cylinder of 40 mm. diameter and 100 mm. length of axis penetrates the cone. The axis of the cylinder is 30 mm. above the base of the cone, parallel to V.P. and 5 mm. in front of the axis of the cone. Draw three views and show the curves of penetration.
17) A square prism of 80 mm side of base and 100 mm. length of axis stands on its base with a side of base inclined at 300 to the V.P. A cylinder of 70 mm. diameter and 110 mm. axis penetrates the prism. The axis of the cylinder is horizontal, perpendicular to the V.P. and 10 mm. away from the axis of the square prism. Draw three views of the square prism and the cylinder, showing the curves of penetration.
18) A cylinder of 80 mm diameter and 100 mm length of axis stands on its base. Another cylinder of 70 mm diameter and 110 mm axis penetrates the first. The axis of the second cylinder is 50 mm above the H.P., parallel to the H.P. and V.P. and 10 mm  in front of the axis of the vertical cylinder. Draw three views and plot the curves of penetration.
19) An equilateral triangular prism of 50 mm sides and 90 mm length of axis penetrates a vertical cylinder of 60 mm diameter and 100 mm length of axis. The axis of the prism is parallel to the H.P. and V.P., intersects and bisects the axis of the cylinder. One rectangular face of the triangular prism is inclined at 45 degrees to the H.P. Draw the projections and show the intersection curves.
20) A square prism of 60 mm side of square and 90 mm length of axis, stands on its base with an edge of base inclined at 450 to the V.P. An equilateral triangular hole is cut in the prism. The axis of the triangular hole bisects and intersects the axis of the square prism and is parallel to the V.P. One rectangular face of the hole is inclined at 450 to the H.P. Draw three views and show the penetration curves.
21) A vertical cone of 80 mm diameter of base and 80 mm length of axis is resting on the base. A 30 mm square hole is cut through the cone. The axis of the hole intersects the axis of the cone and is parallel to both the reference planes. One of the flat surfaces of the hole is parallel to and 5 mm above the base of the cone. Draw three views and show the curves of interpenetration.

22) A square prism of 50 mm. sides, axis 120 mm. long stands on its base with all sides of base equally inclined to the V.P. A cylinder of 40 mm. diameter penetrates the prism. The axis of the cylinder is parallel to the V.P., 300 to the H.P. and 15 mm. in front of the axis of the prism. Draw the front view and the top view. Assume suitable length of the cylinder.
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