
Solutions
2.1 9 = 25(1− e2) gives e = 4

5
. Foci (±ae, 0) = (±4, 0); directrices x = ±a

e
= ±25

4
.

2.2 16 = 9(e2 − 1) gives e2 = 25
9

, e = 5
3
. Foci (±5, 0); directrices x = ±9

5
.

2.3 With m = 1
2
: c2 = a2m2+b2 = 4· 1

4
+3 = 4, so c = ±2 and the tangents are y = 1

2
x±2.

(Substituting either into the ellipse gives a quadratic with zero discriminant.)

2.4 (4 sec θ)2
16

− (3 tan θ)2

9
= sec2 θ − tan2 θ = 1 for all θ ✓.

3.1 (a) a2 = 64, b2 = 49: 49 = 64(e2 − 1), so e2 = 113
64

and e =
√
113
8

. (b) x = 8 sec θ,

y = 7 tan θ: dy

dx
=

7 sec2 θ
8 sec θ tan θ

. The tangent: y−7 tan θ =
7 sec θ
8 tan θ

(x−8 sec θ); multiplying
through by 8 tan θ

7
and collecting, x

8
sec θ − y

7
tan θ = sec2 θ − tan2 θ = 1. (c) At x = 0:

−y
7

tan θ = 1, so Q = (0,−7 cot θ).

3.2 (a) a2 = 49, b2 = 32: 32 = 49(e2 − 1), so e2 = 81
49

, e = 9
7
; foci (±ae, 0) = (±9, 0). (b)

(7 sec θ)2
49

= sec2 θ and (4
√
2 tan θ)2

32
= 32 tan2 θ

32
= tan2 θ, so the left side is sec2 θ− tan2 θ =

1 ✓.

Local review guidance: correct b2–e relation for the curve type (sign!); foci and directrices
placed with ae and a/e; tangents from dy

dx
at the parametric point, or the c2 = a2m2 ± b2

condition for given gradients. This is authored classroom guidance.
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