
Solutions

2.1 t = x
3
⇒ y = x2

9
.

2.2 dx

dt
= 2t = 6, dy

dt
= 2: dy

dx
= 2

6
= 1

3
.

2.3 dy

dx
=

cos t
− sin t

= − cot t; eliminating t gives x2 + y2 = 1 (the unit circle).

2.4 dy

dx
=

2t− 3

1
; at t = 2: gradient 1, point (3,−2). Tangent: y + 2 = x − 3 =⇒ y =

x− 5.

3.1 (a) dx

dt
= 4, dy

dt
= − 4

t2
:

dy

dx
= − 1

t2

(b) At t = 2: gradient −1
4
, point (8, 2). Normal gradient 4: y − 2 = 4(x − 8) =⇒

4x− y− 30 = 0. Check: 4(8)− 2− 30 = 0 ✓; the gradients multiply to −1
4
× 4 = −1 ✓.

3.2 Cartesian: t2 = x, t3 = y ⇒ y2 = t6 = (t2)3 = x3, so y2 = x3. At t = −1: point

(1,−1), dy

dx
=

3t2

2t
= 3t

2
= −3

2
. Tangent: y+1 = −3

2
(x− 1) =⇒ 3x+2y− 1 = 0. Check:

3(1) + 2(−1)− 1 = 0 ✓; and (1,−1) satisfies y2 = x3 ✓.

Local review guidance: both derivatives with respect to t found; gradient value at the pa-
rameter; line through the correct point in the requested form. This is authored classroom
guidance.

Pearson Edexcel ·International A-Level ·Mathematics • 4.2 Parametric equations and differentiation 5


