
Cambridge International AS & A Level

MATHEMATICS 9709/01

Paper 1 Pure Mathematics 1 For examination from 2020

SPECIMEN PAPER 1 hour 50 minutes

You must answer on the question paper.

You will need: List of formulae (MF19)

INSTRUCTIONS
 ● Answer all questions.
 ● Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.
 ● Write your name, centre number and candidate number in the boxes at the top of the page.
 ● Write your answer to each question in the space provided.
 ● Do not use an erasable pen or correction fluid.
 ● Do not write on any bar codes.
 ● If additional space is needed, you should use the lined page at the end of this booklet; the question 

number or numbers must be clearly shown.
 ● You should use a calculator where appropriate.
 ● You must show all necessary working clearly; no marks will be given for unsupported answers from a 

calculator.
 ● Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place for angles in 

degrees, unless a different level of accuracy is specified in the question.

INFORMATION
 ● The total mark for this paper is 75.
 ● The number of marks for each question or part question is shown in brackets [  ].

*0123456789*

© UCLES 2017 [Turn over

This document has 22 pages. Blank pages are indicated.

PMTPMTPMT



2

9709/ 01/ S P / 20©  U C L E S  2017

BLANK PAGE

PMTPMTPMT



3

9709/ 01/ S P / 20©  U C L E S  2017 [ T u r n ove r

1 T he  f ol l o w i ng poi nt s  

A( 0, 1) ,     B( 1, 6) ,     C( 1.5, 7.75) ,     D( 1.9, 8.79)      a nd     E( 2, 9)

 l i e  on t he  c u r ve  y =  f ( x) . T he  t a bl e  be l ow  s how s  t he  gr a di e nt s  of  t he  c hor ds  AE a nd BE.

C hor d AE BE CE DE

G r a di e nt  of  
c hor d 4 3

 (a) C om pl e t e  t he  t a bl e  t o s how  t he  gr a d i e nt s  of  CE a nd DE.   [ 2]

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 (b) S t a t e  w ha t  t he  va l ue s  i n t he  t a bl e  i n di c a t e  a bou t  t he  va l u e  of  f  ′( 2) .   [ 1]

 ............................................. .................................................................................................... ...........

 ............................................. .................................................................................................... ...........

 ............................................. .................................................................................................... ...........

 ............................................. .................................................................................................... ...........

 ............................................. .................................................................................................... ...........

 ............................................. .................................................................................................... ...........

 ............................................. .................................................................................................... ...........

 ............................................. .................................................................................................... ...........
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2 F unc t i ons  f  a nd g a r e  de f i ne d by 

f  :  x ↦ 3 x +  2,     x ∈ ℝ,

g :  x ↦ 4 x – 12,     x ∈ ℝ.

 S ol ve  t he  e q ua t i on f  – 1 ( x)  =  gf ( x) .  [ 4]

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................

 .................... ..................................................................... ...........................................................................
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3 A n a r i t hm e t i c  pr o gr e s s i on ha s  f i r s t  t e r m  7. T he  nt h t e r m  i s  84 a nd t he  ( 3 n) t h t e r m  i s  245. 

 F i nd t he  va l u e  of  n.  [ 4]

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........

 .................... ..................................................................... ................................................................ ...........
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4 A  c ur ve  ha s  e qua t i on y =  f ( x) . I t  i s  gi ve n t ha t  f  ′( x)  =  
x x6
1 6

2+
+

 a nd t ha t  f ( 3)  =  1. 

 F i nd f ( x) .  [ 5]

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................

 ......................................................................................... ...........................................................................
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5 (a) T he  c ur ve  y =  x2  +  3 x +  4 i s  t r a ns l a t e d by 
2
0
f p . 

  F i nd a nd s i m pl i f y t he  e qua t i on of  t he  t r a ns l a t e d c ur ve .  [ 2]

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 (b) T he  gr a ph of  y =  f ( x)  i s  t r a ns f or m e d t o t he  gr a ph  of  y =  3f ( – x) . 

  D e s c r i be  f ul l y t he  t w o s i ng l e  t r a ns f or m a t i ons  w hi c h h a ve  be e n c om bi ne d t o gi ve  t he  r e s ul t i ng 
t r a ns f or m a t i on.   [ 3]

 ............ ................................. .................................................................................................... ...........  

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........
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6 (a) F i nd t he  c oe f f i c i e nt s  of  x2  a nd x3  i n t he  e xpa ns i on of  ( 2 – x) 6 .  [ 3]

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................
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 (b) H e nc e  f i nd t he  c oe f f i c i e nt  of  x3  i n t he  e xpa ns i on of  ( 3 x +  1) ( 2 – x) 6 .  [ 2]

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................
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7 (a) S how  t h a t  t he  e qua t i on 1 +  s i n  x t a n  x =  5  c os  x c a n be  e xpr e s s e d a s  

     6  c os 2  x – c os  x – 1 =  0.  [ 3]

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................
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 (b) H e nc e  s ol ve  t he  e qua t i on 1 +  s i n  x t a n  x =  5  c os  x f or  0°  ⩽ x ⩽ 180° .  [ 3]

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........
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8 A  c ur ve  ha s  e qua t i on y =  x3 2
12
− .

 (a) F i nd d
d
x
y

.  [ 2]

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 A  poi nt  m ove s  a l ong t hi s  c ur ve . A s  t he  poi nt  pa s s e s  t hr ough A, t he  x- c oor di na t e  i s  i nc r e a s i ng a t  a  r a t e  of  
0.15 uni t s  pe r  s e c ond a nd t he  y- c oor di na t e  i s  i nc r e a s i ng a t  a  r a t e  of  0.4 uni t s  pe r  s e c ond.

 (b) F i nd t he  pos s i bl e  x- c oor di na t e s  of  A.  [ 4]

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................
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 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................
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9 

AB E

C

D

r

 T he  di a gr a m  s how s  a  c i r c l e  w i t h c e nt r e  A a nd r a di us  r. D i a m e t e r s  CAD a nd BAE a r e  pe r pe ndi c ul a r  t o 
e a c h ot he r . A  l a r ge r  c i r c l e  ha s  c e nt r e  B a nd pa s s e s  t hr ough C a nd D.

 (a) S how  t h a t  t he  r a di us  of  t he  l a r ge r  c i r c l e  i s  r 2 .  [ 1]

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................
 
 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................  

 (b) F i nd t he  a r e a  of  t he  s ha de d r e gi on i n t e r m s  of  r.   [ 6]

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

PMTPMTPMT



15

9709/ 01/ S P / 20©  U C L E S  2017 [ T u r n ove r

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................
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10 T he  c i r c l e  x2  +  y2  +  4 x – 2 y – 20 =  0 ha s  c e nt r e  C a nd pa s s e s  t hr ough poi nt s  A a nd B.

 (a) S t a t e  t he  c oor di na t e s  of  C.   [ 1]

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 ............................................. ...............................................................................................................

 I t  i s  gi ve n  t ha t  t he  m i dp o i nt , D, of  AB ha s  c oor di na t e s  ( 1 2
1 , 1 2

1 ) .

 (b) F i nd t he  e qua t i on of  AB, gi vi ng your  a ns w e r  i n  t he  f or m  y =  mx +  c.  [ 4]

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........
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 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 (c) F i nd, by  c a l c ul a t i on, t he  x- c oor di na t e s  of  A a nd B.  [ 3]

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........
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11 T he  f unc t i on  f  i s  de f i ne d, f or  x ∈ ℝ, by f  :  x ↦ x2  +  ax +  b, w he r e  a a nd b a r e  c ons t a nt s .

 (a) I t  i s  gi ve n t ha t  a =  6 a nd b =  –8. 

  F i nd t he  r a nge  of  f .   [ 3]

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 (b) I t  i s  gi v e n i ns t e a d t ha t  a =  5 a nd t ha t  t he  r oot s  of  t he  e qua t i on f ( x)  =  0 a r e  k a nd –2 k, w he r e  k i s  a  
c ons t a nt . 

  F i nd t he  va l ue s  of  b a nd k.  [ 3]

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................
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 ............................................. ........... ....................................................................................................
 
 ............................................. ........... ....................................................................................................

 (c) S how  t ha t  i f  t he  e qua t i on f ( x +  a)  =  a ha s  no r e a l  r oot s  t he n a2  <  4( b – a) .   [ 3]
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12

O x

y

ab

y x x – 2)2

 T he  di a gr a m  s how s  t he  c ur ve  w i t h e q ua t i on y =  x( x – 2) 2 . T he  m i ni m um  poi nt  on t he  c ur ve  ha s  
c oor di na t e s  ( a, 0)  a nd t he  x- c oor di na t e  o f  t he  m a xi m um  poi nt  i s  b, w he r e  a a nd b a r e  c ons t a nt s . 

 (a) S t a t e  t h e  va l ue  of  a.   [ 1]

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 (b) C a l c ul a t e  t he  va l ue  of  b.   [ 4]

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

 ............................................. ........... ....................................................................................................

PMTPMTPMT



21

9709/ 01/ S P / 20©  U C L E S  2017

 (c) F i nd t he  a r e a  of  t he  s ha de d r e gi on.   [ 4]

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 ............ ................................. .................................................................................................... ...........

 (d) T he  gr a di e nt , d
d
x
y

, of  t he  c ur ve  ha s  a  m i ni m um  va l ue  m. 

  C a l c ul a t e  t he  va l ue  of  m.   [ 4]

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................

 ............ ................................. ...............................................................................................................
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