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1. FAcTorR THEOREM
You can be asked to prove thactor Theoremin Questions 2
and 3 (Algebra).

STATEMENT OF THE FACTOR THEOREM (For A Cusic)
If f(X) =ax®+bx?+cx+dand iff (k) = 0 thenx-K) is a
factor off (x) and vice versa.

Proor
f(x) =ax®+bx?+cx+d
f (k) =ak®+bk?+ck+d

O f(x) - (k) =a(x®-k®) +b(x* —k?) +c(x—k)
= (x—k){ax2+akx+ak2+bx+bk+c}

= (x-K) g(x)

O f(x) = f(k)+(x=-k)g(x)

() f(k)y=00 f(x)=(x=-k)g(x)

O x-kis a factor.
(i) x- kis a factor] f (k) =0

Can you prove the Factor Theorem for a quadratic:
f(X) =ax?+bx+c?

2. DIFFERENTIATION RULES
You can be asked to prove certdifferentiation rules in
Questions 6 and 7 (Differentiation).

2.1 THE Sum RuULE

STATEMENT OF THE SuM RULE

ymussvinen &80, &
y=u=vinen 4 T ax  dx
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Proor

y=u+v

y + Ay = (Uut+tAu)+ (V+Av)
y = u+v

Ay = Au + Av

by _Au Ay

AX Ax AX

0 fim &Y 2 dy _du dv

-0 AX dx dx dx

2.2 THE ProbucT RuULE

STATEMENT OF THE ProbucT RULE

If th @’_uﬂl V%
y=uv endx dx  dx
Proor
y=uv
y + Ay = (u+ Au)(v + Av) =uv + UAV + VAU + Au.Av
y =uv
Ay = uAv + VAU + Au.Av
Dﬂ:U&'F &.{.&A

AX AX AX  AX

Dllm& ﬁ’ udv+ du
&x-0Ax  dX dx dx
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