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INFORMATION
 ● The total mark for this paper is 80.
 ● The number of marks for each question or part question is shown in brackets [  ].

*0123456789*

© UCLES 2017 [Turn over

This document has 16 pages. Blank pages are indicated.

PMT



2

0606/ 01/ S P / 20©  U C L E S  2017

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
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Geometric series
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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 DO NOT USE A CALCULATOR IN THIS QUESTION.

 T he  pol ynom i a l    p( x)  =  2 x3  – 3 x2  +  qx +  56   ha s  a  f a c t or  x – 2.

 (a) S how  t ha t    q =  –30 .  [ 1]

 (b) F a c t or i s e  p( x)  c om pl e t e l y a nd he nc e  s t a t e  a l l  t he  s ol ut i ons  of    p( x)  =  0.  [ 4]

2  V a r i a bl e s  x a nd y a r e  r e l a t e d by t he  e qua t i on   y =  x x .

 (a) F i nd   d
d
x
y

.  [ 2]

 (b) H e nc e  f i nd t he  a ppr oxi m a t e  c ha nge  i n x w he n y i nc r e a s e s  f r om  8 by t he  s m a l l  a m ount  0.01 5 .  [ 3]
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3 (a) E xpr e s s    12 x2  – 6 x +  5   i n t he  f or m  p( x – q) 2  +  r , w he r e  p, q a nd r a r e  c ons t a nt s  t o be  f oun d.  [ 3]

 (b) H e nc e  f i nd t he  gr e a t e s t  va l ue  of    ( 12 x2  – 6 x +  5) – 1    a nd s t a t e  t he  va l ue  of  x a t  w hi c h t hi s  oc c ur s .
 [ 2]
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4 DO NOT USE A CALCULATOR IN THIS QUESTION.

A B

D X
x

C

54  +

7

2

 T he  di a gr a m  s how s  a  t r a pe z i um  ABCD i n w hi c h AD =  7  c m  a nd AB =  ( 4 +  5 )  c m . AX i s  pe r p e ndi c u l a r  
t o DC w i t h DX =  2  c m  a nd XC =  x c m . 

 G i ve n t ha t  t he  a r e a  o f  t r a pe z i um  ABCD i s  15( 5  +  2)  c m 2 , obt a i n a n e x pr e s s i on f or  x i n t he  f or m   
a +  b 5 , w h e r e  a a nd b a r e  i nt e ge r s .  [ 6]
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5 (a) O n t he  a xe s  be l ow , s ke t c h t he  gr a ph of    y x2 5= +    a nd t he  gr a ph of    y x2= - ,   s t a t i ng t he  
c oor di na t e s  of  t he  poi nt s  w he r e  e a c h gr a ph m e e t s  t he  c oor di na t e  a xe s .  [ 4]

y

x0–10 10

 (b) S ol ve    x x2 5 2G+ - .  [ 3]
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6 F i nd t he  e qu a t i on of  t he  nor m a l  t o t he  c ur ve    y
x
x

5
2 1
2

=
+

-    a t  t he  poi nt  w he r e  x =  2. 

 G i ve  your  a ns w e r  i n t he  f or m  ax +  by =  c , w he r e  a, b a nd c a r e  i nt e ge r s .  [ 8]
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7

x cm
y cm

B

C

A

D

 T he  di a gr a m  s how s  a  ba dge , m a de  of  t hi n s he e t  m e t a l , c ons i s t i ng of  t w o s e m i - c i r c ul a r  pi e c e s ,  
c e nt r e s  B a nd C, e a c h of  r a di us  x c m . T he y a r e  a t t a c he d t o e a c h ot he r  by a  r e c t a ngul a r  pi e c e  of  t hi n 
s he e t  m e t a l , ABCD, s uc h t ha t  AB a nd CD a r e  t he  r a di i  of  t he  s e m i c i r c ul a r  pi e c e s  a nd AD =  BC =  y c m .

 (a) G i ve n t ha t  t he  a r e a  of  t he  ba dge  i s  20  c m 2 , s how  t ha t  t he  pe r i m e t e r , P c m , of  t he  b a dge  i s  gi ve n by   

     P =  2 x +  x
40 .  [ 4]
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 (b) G i ve n t ha t  x c a n va r y , f i nd t he  m i ni m um  va l ue  of  P, j us t i f yi ng t ha t  t hi s  va l ue  i s  a  m i ni m um .  [ 5]
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8 (a) G i vi ng your  a ns w e r  i n i t s  s i m pl e s t  f or m , f i nd t he  e xa c t  v a l ue  of

  (i) e dx
.

x5 1

0 2

1
-; ,   [ 4]

  (ii) dx
x x
1
2

2

1

2

+
c

e

d
d f p .  [ 5]

 (b) F i nd   sin dx x6< .   [ 2]
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9 DO NOT USE A CALCULATOR IN THIS QUESTION.

 I n t he  e xp a n s i on of    ( 1 +  2 x) n, t he  c oe f f i c e i nt  of  x4  i s  t e n t i m e s  t he  c oe f f i c i e nt  of  x2 . 

 F i nd t he  va l u e  of  t he  pos i t i ve  i nt e ge r  n.  [ 6]
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10 (a) A n a r i t h m e t i c  pr ogr e s s i on ha s  a  f i r s t  t e r m  of  5  a nd a  c om m on di f f e r e nc e  of  –3. 

  F i nd t he  num be r  of  t e r m s  s uc h t ha t  t he  s um  t o  n t e r m s  i s  f i r s t  l e s s  t ha n –200.  [ 4]

 (b) A  ge om e t r i c  pr ogr e s s i on i s  s uc h t ha t  i t s  3r d t e r m  i s  e qua l  t o 64
81  a nd i t s  5t h t e r m  i s  e qua l  t o 1024

729 .
 
  (i)  F i n d t he  f i r s t  t e r m  of  t hi s  pr ogr e s s i on a nd t he  pos i t i ve  c om m on r a t i o of  t hi s  pr ogr e s s i on.  [ 5]

 

PMT



13

0606/ 01/ S P / 20©  U C L E S  2017 [ Tur n ove r

  (ii) H e nc e  f i nd t he  s um  t o i nf i ni t y of  t hi s  pr ogr e s s i on.  [ 1]
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11  

B

A

CO x

y y =  x +  10

y =  x2  – 4 x +  10

 T he  gr a ph o f    y =  x2  – 4 x +  10   c ut s  t he  y- a xi s  a t  poi nt  A. T he  gr a phs  of    y =  x2  – 4 x +  10   a nd   
y =  x +  10   i nt e r s e c t  one  a not he r  a t  t he  p oi nt s  A a nd B. T h e  l i ne  BC i s  pe r pe ndi c ul a r  t o t he  x- a xi s . 

 C a l c ul a t e  t he  a r e a  of  t h e  s ha de d r e gi on e nc l os e d by  t he  c ur ve  a nd t he  l i ne  AB.  [ 8]
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C ont i nua t i on of  w or ki ng s pa c e  f or  question 11.
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