Exercise walk-through

Parametric equations and
differentiation
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Pure Mathematics 4

Check yourself

Check yourself

Contradiction proofs with the assumption named; partial fractions with repeated
factors and improper cases; parametric conversions and gradients; the general binomial
series with validity; implicit tangents; separable equations with conditions; parts,
substitution and partial-fraction integrals; exact volumes of revolution; vector angles
from the scalar product.



Pearson Edexcel - International A-Level - Pure Mathematics

Exercises 2.1:2.3

2.1 Convert = 3t, y = t2 to a Cartesian equation.

d
2.2Forx:t2,y:2t(t>0),ﬁndd—yatt:3.
T

2.3 For x = cost, y = sint, find el and state the curve.

X
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Exercises 2.1:2.3

2.1 Convert x = 3t, y = t? to a Cartesian equation. 2]
_x _ 22
) dy
2.2 For x =t*, y =2t (t > 0), ﬁndd—att—S 3]
x
dx dy dy
2.2 — =2t=6, — =2 =21
dt dt de 6 3
. dy
2.3 For x = cost, y = sint, find o and state the curve. [3]
x
2.3 @ _ cost

— = —cot t; eliminating ¢ gives x% + y* = 1 (the unit circle).
dr  —sint



Pearson Edexcel - International A-Level - Pure Mathematics

Exercises 2.4-3.1

2.4 A curve has ¢ =t + 1, y = t> — 3t. Find the equation of the tangent at t = 2. 4]

3.1 (Demand adapted from Edexcel IAL WMA14 June 2025.) A curve is given by x = 4t,
4
(a) Find % in terms of t.

(b) Find the equation of the normal at ¢ = 2, in the form az + by + ¢ = 0 with integer
coefficients. 6]
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Exercises 2.4-3.1

2.4 A curve has ¢ =t + 1, y = t> — 3t. Find the equation of the tangent at t = 2. 4]

d 2t —3

2.4 d—y =7 at t = 2: gradient 1, point (3, —2). Tangent: y+2=2—-3 = y =
x

r — 5.

3.1 (Demand adapted from Edexcel IAL WMA14 June 2025.) A curve is given by x = 4t,
4

d
(a) Find d—y in terms of t.
T

(b) Find the equation of the normal at ¢ = 2, in the form az + by + ¢ = 0 with integer
coefficients. 6]

dx dy 4
3.1 (a) o =4, prila ot
dy 1
de
(b) At ¢ = 2: gradient —1, point (8,2). Normal gradient 4: y — 2 = 4(z — 8) =
4z —y — 30 = 0. Check: 4(8) —2 — 30 = 0 v/; the gradients multiply to — x 4= —1 V.
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Exercise 3.2

3.2 A curve has = t2, y = 3. Find the Cartesian equation and the tangent at t = —1.[¢]
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Exercise 3.2

3.2 A curve has = t2, y = 3. Find the Cartesian equation and the tangent at t = —1.[¢]

3.2 Cartesian: t? =z, t? =y = 3> = t° = (t*)® = 23, so y* = 2°. At t = —1: point

dy 3t
(1,-1), d—y =5 = 3 = —3 Tangent: y+1=—-3(z—1) = 3z+2y—1=0. Check:
x
3(1) +2(—=1) —1=0 v; and (1, —1) satisfies y* = 2°* V.
Local review guidance: both derivatives with respect to ¢ found; gradient value at the pa-
rameter; line through the correct point in the requested form. This is authored classroom

guidance.



