MAT2100 Tutorial Sheet 2
Handing-in date: 28 November 2014

1. Prove that if A # 0, the curve y = Az? + Bz + C is a parabola and give
an equation for the focus

2. Identify the curve 1622 + y? = 32x — 4y — 16 and characterise it

3. Determine the eccentricity, foci and directrices of the given conic section
and sketch it.

(a) dz(z — 2) + 3y(y + 2) =41

(b) 932 + 96z = 1622 + T2y + 144

4. Find the conic section with centre of symmetry at the origin and satisfying
the given condition

(a) Focus at (3,0) and e = 1.5

(b) Focus at (4,0) and directrix at z = —9

(c) An ellipse passing through the points (2,1) and (1, 3).

5. Find the angles between the curves 2y = 8 and y = 10 — 2 — z2 at the
points of intersection

6.Prove that the equation

Az? + Boy+ Cy? + Dz + Ey+ F =0

represents a hyperbola if B2 — 4AC > 0, a parabola if B> — 4AC = 0 and
an ellipse if B2 — 4AC < 0.

7. Show that the value of B2 —4AC remains the same under a rotation, i.e.,
it is invariant.

8. Identify and characterise the given conic sections

(a) 422 + %5y + 4 — 60z + 120y = 0

(b) 22y — 6y — 4z +11=0

(c) 22 +2zy + y> + 8z — 8y =0

8. Prove that the distance between two points is invariant under a rotation.
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