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Mathematical Formulae

1. ALGEBRA

Quadratic Equation

 F or  t he  e qua t i on ax2  +  bx +  c =  0,
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Arithmetic series

un =  a +  ( n – 1) d

Sn =  2
1 n( a +  l)  =  2

1 n{ 2 a +  ( n – 1) d}

Geometric series
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   ( r ≠ 1)

S∞ =  r
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1 −    ( | r| <  1)

2. TRIGONOMETRY

Identities

s i n 2  A +  c os 2  A =  1
s e c 2  A =  1 +  t a n 2  A

c o s e c 2  A =  1 +  c ot 2  A

Formulae for ∆ABC

 sin sin sinA
a

B
b

C
c= =

a2  =  b2  +  c2  – 2 bc c os  A

∆ =  2
1  bc s i n  A
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1 S ol ve   xy =  3,

    x 4 y5  =  486.  [ 3]

2 (a) O n t he  a xe s  be l ow , s ke t c h t he  gr a p h of    y =  5
1 ( x – 2) ( x – 4) ( x +  5) , s how i ng t he  c oor di na t e s  of

  t he  poi nt s  w he r e  t he  gr a ph m e e t s  t he  c oor di na t e  a xe s .

y

x0

 [ 2]

 (b) E xpl a i n  w hy your  s ke t c h i n pa r t  (a) c a n be  us e d t o s ol ve    ( x – 2) ( x – 4) ( x +  5)  ⩽ 0.  [ 1]

 (c) H e nc e  s ol ve    ( x – 2) ( x – 4) ( x +  5)  ⩽ 0.  [ 1]
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3 F unc t i ons  g a nd h a r e  s uc h t ha t

g( x)  =  2 +  4  l n  x   f or  x >  0,
h( x)  =  x2  +  4        f or  x >  0.

 (a) F i nd g – 1 , s t a t i ng i t s  dom a i n a nd i t s  r a nge .  [ 4]

 

 (b) S ol ve    gh( x)  =  10.  [ 3]
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 (c) S ol ve    g ′( x)  =  h ′( x) .  [ 3]

4 O n t he  a xe s  be l ow , s ke t c h t he  gr a ph  of    y =  2  s i n  2
3 x – 1   f or    0°  ⩽ x ⩽ 180° , s how i ng t he  c oor di na t e s  

 of  t he  poi nt s  w he r e  t he  gr a ph m e e t s  t he  c oor di na t e  a xe s .  [ 4]

y

x0

–3

3

180
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5 (a) A  6- c ha r a c t e r  pa s s w or d i s  t o be  c ho s e n f r om  t he  f ol l ow i ng 9 c ha r a c t e r s .

  l e t t e r s  A  B  E  F

  num be r s  5  8  9

  s ym bol s  *  $

  E a c h c ha r a c t e r  m a y be  us e d onl y on c e  i n a ny p a s s w or d.

  F i nd t he  num be r  of  di f f e r e nt  6- c ha r a c t e r  pa s s w or ds  t ha t  m a y be  c hos e n i f

  (i) t he r e  a r e  no r e s t r i c t i ons ,  [ 1]

  (ii) t he  pa s s w or d c ons i s t s  of  2 l e t t e r s , 2 num be r s  a nd 2 s ym bol s  i n t ha t  or de r ,  [ 2]

  (iii) t he  pa s s w or d m us t  s t a r t  a nd f i ni s h w i t h a  s ym bol .  [ 2]
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 (b) A n e xa m i na t i on c ons i s t s  of  a  s e c t i o n A , c ont a i ni ng 10 s h or t  que s t i ons , a nd a  s e c t i on B  c on t a i ni ng 
5 l ong que s t i ons . C a ndi da t e s  a r e  r e qui r e d t o a ns w e r  6 que s t i ons  f r om  s e c t i on A  a nd 3 qu e s t i ons  
f r om  s e c t i on B . 

  F i nd t he  num be r  of  di f f e r e nt  s e l e c t i ons  of  que s t i ons  t ha t  c a n be  m a de  i f

  (i)  t he r e  a r e  no f ur t he r  r e s t r i c t i o ns ,  [ 2]

  (ii) c a n di da t e s  m us t  a ns w e r  t he  f i r s t  2 que s t i ons  i n s e c t i on A  a nd t he  f i r s t  que s t i on i n s e c t i on B .
 [ 2]
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6 A  pa r t i c l e  P t r a ve l s  i n a  s t r a i ght  l i ne  s uc h  t ha t , t s  a f t e r  pa s s i ng t hr ough a  f i xe d poi nt  O, i t s  ve l oc i t y  v m  s – 1

 i s  gi ve n by   v =  e 4
t
8

32

-c m .

 (a) F i nd t he  s pe e d of  P a t  O.  [ 1]

 (b) F i nd t he  va l ue  of  t f or  w hi c h P i s  i ns t a nt a ne ou s l y a t  r e s t .  [ 2]

 (c) F i nd t he  a c c e l e r a t i on of  P w he n t =  1.  [ 4]
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7 V a r i a bl e s  x a nd y a r e  s uc h t ha t  w he n l g  y i s  pl ot t e d a ga i ns t  x 2 , a  s t r a i ght  l i ne  gr a ph pa s s i ng t hr ough  
t he  poi nt s  ( 1, 0.73)  a nd ( 4, 0.10)  i s  obt a i ne d. 

 (a) G i ve n t ha t    y Abx 2
= ,   f i nd t he  va l ue  of  e a c h of  t he  c ons t a nt s  A a nd b.  [ 4]

 (b) F i nd t he  va l ue  of  y w he n x =  1.5.  [ 2]

 (c) F i nd t he  pos i t i ve  va l ue  of  x w he n y =  2.  [ 2]
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8

B

O

2θ rad

A

r cm

 T he  di a gr a m  s how s  a  c i r c l e , c e nt r e  O, r a di us  r c m . T he  poi nt s  A a nd B l i e  on t he  c i r c l e  s uc h t ha t   
a ngl e  AOB =  2 θ r a di a ns .

 (a) G i ve n t ha t  t he  pe r i m e t e r  of  t he  s ha d e d r e gi on i s  20  c m , s how  t ha t    r =  sin
10

i i+
 .  [ 3]
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 (b) G i ve n t ha t  r a nd θ c a n va r y , f i nd t he  va l ue  of    d
d r
i

 w he n θ =  6
r .  [ 4]
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9 

A

X

CD 7a

4a B

b

 I n t he  di a gr a m  AB  =  4 a, BC  =  b a nd DC  =  7 a. T h e  l i ne s  AC a nd DB i nt e r s e c t  a t  t he  poi nt  X. 

 F i nd, i n t e r m s  of  a a nd b,

 (a) DB ,  [ 1]

 (b) DA .  [ 1]

 G i ve n t ha t    AX  =  λAC    f i nd, i n t e r m s  of  a, b a nd λ,

 (c) AX ,  [ 1]

 (d) DX .  [ 2]
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 G i ve n t ha t    DX  =  μDB ,

 (e) f i nd t he  va l ue  of  λ a nd of  μ.  [ 4]
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10 (a) (i) S k e t c h t he  gr a ph of    y =  e x – 5   on t he  a xe s  be l ow , s how i ng t he  e xa c t  c oor di na t e s  of   
a ny poi nt s  w he r e  t he  gr a ph c ut s  t he  c oor di na t e  a xe s .

y

x0

 [ 3]

  (ii) F i nd t he  r a nge  of  va l ue s  of  k f or  w hi c h t he  e qua t i on   e x – 5 =  k   ha s  no s ol ut i ons .  [ 1]
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 (b) S i m pl i f y   l og a 2  +  l og a8 +  l og a 2
1d n ,   gi vi ng your  a ns w e r  i n t h e  f or m  p l og a2, w he r e  p i s  a  

c ons t a n t .  [ 2]

 (c) S ol ve  t h e  e qua t i on   l og 3 x – l og 9 4 x =  1.  [ 4]

Question 11 is printed on the next page.
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11 (a) (i) S h ow  t ha t    cosec sin
cosec sec2−i i

i
i= .  [ 3]

  (ii) H e nc e  s ol ve    cosec sin
cosec2

8−z z

z
=    f or  0°  <  φ <  360° .  [ 3]

 (b) S ol ve    tan x3 4 1r+ =d n    f or  0 <  x <  2 π,   gi vi ng your  a ns w e r s  i n t e r m s  of  π.  [ 3]  
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