ENGINEERING CURVES
ELLIPSE

1) Construct an ellipse by ‘Concentric Circles’ method, given the major axis = 80 mm. minor axis = 45mm.

2) Construct an ellipse using ‘Oblong method’, if major axis AB = 110 mm, minor axis CD = 70 mm.

3) Draw an ellipse by ‘Arcs of Circles’ method if, the major axis is 120 mm. long and the focus is 15 mm. away from the vertex.

4) The eccentricity of an ellipse is 3/5 and the focus is 65 mm. away from the directrix. Construct the ellipse.

5) The major axis of an ellipse is 140 mm. long and the minor axis is 90 mm. long. Find the foci and draw the ellipse by ‘Arcs of Circles’ method.

6) A point P moving in the same plane is such that the sum of its distances from two fixed points C and D 100 mm. apart is always the same and equal to 126 mm. Name the curve.

7) The major axis of an ellipse is 100 mm long and the two foci are 85 mm. apart. Draw the ellipse by ‘Arcs of Circles’ method.

8) Two points A and B are 100 mm. apart. The third point C is 75 mm from A and 65 mm. from B. Draw an ellipse passing through A, B and C.

9) The major axis of an ellipse = 120 mm. and the minor axis = 80 mm. Draw half the ellipse on one side of the major axis by ‘concentric circles’ method and the other half by ‘oblong method’.

10) Draw an ellipse passing through the three corners of a triangle ABC. Take AB=100 mm., BC=75mm., CA= 45mm.

11) A point P moves in a plane in such a way that its distance from a fixed straight line is always 1.5 times its distance from a fixed point 50 mm. away from the fixed straight line. Draw the locus of the point.

12) Draw an ellipse passing through the four corners of a rhombus of 70 mm sides and an included angle of 60 degrees.

13) A fixed point F is 66 mm. away from a fixed straight line. Draw the ellipse if a point on the ellipse is 40mm. from F and 70 mm. from the fixed straight line.

14) A, B and C are three equally spaced points on the circumference of a circle with 80 mm. diameter. Draw an ellipse to pass through A, B and C.

PARABOLA

1) Using rectangle method, draw a parabola with base 80 mm. and height 60 mm.

2) A cricket ball is thrown up and reaches a maximum height of 50 metres and falls on the ground at a distance of 125 metres. Draw the path of the cricket ball.

3) Show the path of a point P moving in the same plane in such a way that its distance from a fixed point is always equal to its distance from a fixed straight line. The fixed point is 60 mm. away from the fixed straight line.

4) Draw using ‘Tangent Method’, a parabola whose base is 60 mm. and height of axis 40 mm.

5) Draw a parallelogram of 90 mm. and 50 mm. sides, with included angle of 600. Draw two parabolas (whose axes are 90 mm. and 50 mm.) within the parallelogram.

6) Water leaks from a point on the side of a tank, the hole being 9 metres above the ground. The jet of water falls on the ground at a distance of 7 metres. Plot the path of a water particle at the center of the jet.

7) An electric wire is tied at the top ends of two poles 8 metres apart and 5 metres in height. The bottom point of the wire due to the sag is 4 metres above the ground. Plot the position of the wire assuming it to be parabolic.

Hyperbola

1) A point is 50 mm. from X-axis and 40 mm. from Y-axis. Plot the path of

   ‘P’ if the product of its distances from X-axis and Y-axis is always the same.

    Name the curve.

2) For a perfect gas, the relation between pressure ‘P’ and volume ‘V’ is isothermal expansion and is given by PV=constant. Draw the curve for this expansion if 5 cubic metres of gas correspond to a pressure of 4 kg/cm2. Name the curve.

3) A fixed point F is 90 mm. from a fixed straight line AB. Draw the locus of a point P moving in such a way that the ratio of its distance from a fixed point to the distance from a fixed straight line AB is 5:4. Name the curve.

4) The focus of a hyperbola is 40 mm. from the directrix. A point P on the hyperbola is 60 mm. away from the directrix and 100 mm. away from the focus. Draw the hyperbola.

5) Draw a parallelogram ABCD with AB as base. AB=CD=80 mm. AD=BC=45 mm. and angle ABC = 1200. Construct a hyperbola passing through C, the lines AB and AD being the asymptotes.

6) Draw a triangle ABC such that AB=80 mm., BC=CA=70mm. Plot the path of a point P which moves in such a way that the ratio of its distance from C, to its distance from AB is always equal to 5/4. Name the curve.

CYCLOID

1) A circle of 64 mm. diameter rolls along a straight line without slipping. Draw the curve traced out by a point on the circumference of the rolling circle for one complete revolution. Name the curve.

2) A car travels along a straight road inclined at 300 to the horizontal. Diameter of each wheel of the car is 70 cm. Looking in the direction perpendicular to the plane of motion, draw the elevation of the path traced out by a point on the circumference of the wheel, for one complete revolution of the wheel. Name the curve.

3) A circle of 60 mm. diameter rolls on a horizontal line for a half a revolution and then on a vertical line for another half revolution. Draw the curve traced out by a point ‘P’ on the circumference of the circle.

EPICYCLOID 

1) A circle of 50 mm diameter rolls on the circumference of another circle of 150
          mm diameter, externally. Draw the locus of a point on the circumference of the         rolling circle for one complete revolution. Name the curve.

2) A circle of 30 mm diameter rolls on the outside on a circle of 120 mm. diameter Draw the locus of the point P on the circumference of the rolling circle.          Initially, the point P is diametrically opposite to the point of contact.

HYPOCYCLOID
     1) A circle of 50 mm diameter rolls without slipping inside another circle of 150   mm diameter, Find the locus of a point on the circumference of the rolling circle, for one complete revolution. Name the curve.
      2) A circle of 40 mm diameter rolls without slip inside another circle of 80 mm diameter. Prove that the Hyperbola is a straight line.
INVOLUTE

1) Construct an involute of a regular pentagon of 30 mm. sides.

2)  Construct an involute of a circle of 50 mm. diameter.

3) One end of an inelastic string is attached to the center of a semi-circle of 65 mm. diameter. The thread is 100 mm. long. Find the locus of the other end of the string if it is wound round the semi-circle. Name the curve.

4) One end of a thread 150 mm. long is fixed to a point on the circumference of a circular disc of 42 mm. diameter. Plot the locus of the free end of the thread when the thread is wound round the disc, the thread being kept tight.

5) A line AB 120 mm. long is tangent at the top of a circular disc of 50 mm. diameter. The point A is at the top of the circumference. The line AB rolls around the circumference of the circular disc in a clockwise direction. Draw the locus of the end ‘A’, till the end B touches the circle. Name the curve.

6) Draw a semi-circle of 65 mm. diameter. An inelastic string 150 mm. long is fixed at the center of the circle. The thread is wound around the semi-circle, keeping the thread tight. Find the locus of the free end of the thread.

Helix
1)  Construct a helix on a cylinder of 60 mm diameter and 80 mm length of axis. The pitch of the helix is 70 mm.
2) Draw the plan and elevation of a cylinder of 50 mm diameter and 72 mm length of axis. Mark a point P on the base of the cylinder, nearest to the observer. The point P moves on the surface of the cylinder, around it, reaching the respective top point in one turn. Plot the path of the point P, if both its motions are uniform.
3) A rectangular sheet ABCD. AB=70 CD=2. AB vertical, rotates about AB for one revolution. During this, the point C moves along CD and reaches D. Plot the path of C.
4) Construct a rectangle PQRS. PQ=88, QR=176. Join Q and S. This rectangle is bent and rolled to form a cylinder of 88 mm length. Show the line QS on this cylinder.

5) Construct a rectangle ABCD, AB=80, BC=150. Join AC. This paper in a rectangular form ABCD is rolled to form a cylinder so that the points B and C are together and nearest to the observer. Draw two views of a cylinder and show the line AC on the views.
6) Draw a helix on a cone of 60 mm diameter and 70 mm length of axis.
7) A hill has base diameter= 70 meters and a height of 90 meters. A car starting at the base of the hill travels along an uphill road going around the hill and reaching the top in 11/2 turns. Draw two views of the hill and show the road on the views.
8) A rectangular sheet PQRS, PQ=70, QR=25 PQ vertical rotates about PQ for one revolution. During this, the point R moves along the diagonal RP and reaches the corner P. Plot the path of R.

9) A thin regular hexagonal plate ABCDEF of 50 mm sides is standing on its corner C with edges AB and DE vertical. The plate is rotated about its diagonal CF for one revolution. During this, the point P moves from A towards B and another point Q moves from A towards F. Assuming uniform motions, trace the paths of P and Q in elevation and plan. Name the curves traced by P and Q.

SPIRAL

1) A rod OA - 90 mm long rotates about ‘O’ in clockwise direction. Find the path of a point P initially at 10 mm from O when the rod makes one revolution and simultaneously the point P moving along the rod makes one revolution.
2) A circular disc of 80 mm diameter rotates about its centre O in clockwise direction. A point P initially on the circumference moves along the diameter through P and reaches the opposite end of that diameter when the disc makes one revolution. Plot the path of P.
3) Draw an Archemedian’s spiral with least radius=15 mm and largest radius=100
4) A rod PQ 80 mm long rotates about Q in anticlockwise direction for 11/2 revolutions. During this, the length of PQ diminishes (Point P going towards Q) until finally PQ is 8 mm in length. Plot the path of P.
5) A vertical rod AB 100 mm long oscillates about A. A point P from the pivoted end A moves uniformly along the rod and comes back to its initial position as the rod swings to the right from its vertical position through 600  and to the left by the same angle and back to the vertical position. Draw the locus of point P if both the motions are uniform.
6) A straight line AB of 60 mm length rotates about its end A for one revolution and during this period, a point P moves along the straight line from A to B and returns back to point A. If rotary motion of straight line about point A and linear motion of P on straight line are both uniform, draw the path of point P.
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