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Advanced Class - Differentiation (suggested level: F4/F5, F5/F6)

Mode: face-to-face (PolyU)

Medium of instruction: Cantonese Language of materials: Chinese,
English

(1) Function and limit

Domain and range, injection and surjection, inverse function, limit of function,
continuity, intermediate value theorem

(2) Differentiation

Derivative, differentiability, laws of differentiation, mean value theorem, implicit
differentiation, parametric equation

(3) Graphs in 2D and 3D spaces

Extrema, asymptote, concavity, second order derivative, bivariate function, surface in
3D space, plane equation

(4) Partial differentiation

Partial derivative, total and directional derivatives, tangent plane, parametric
derivative

(5) Application of partial differentiation

Stationary points, extrema of bivariate function, gradient, level curve, Lagrange
multiplier
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Advanced Class - Integration (suggested level: F4/F5, F5/F6, with background in
differentiation) Mode: face-to-face (PolyU)

Medium of instruction: Cantonese Language of materials: Chinese,
English

(1) Integration |

Indefinite integration, definite integration, substitution, area, hyperbolic function
(2) Integration Ii

Integration by parts, reduction formula, improper integral, gamma function,
Feynman’s method, integration and series

(3) Double integration |

Bivariate function, surface in 3D space, double integration, iterated integration
(4) Double integration Il

Change of variables, polar coordinates, parametric curve, arc length, line integral
(5) Triple integration

Triple integration, cylindrical coordinates, spherical coordinates



