
Differentiation 1 Answers P1 non calc
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QUESTION 4

(M1)cos0p q3 = +
(A1)p q3 = +
(M1)cosp q�1 = + S
(A1)p q�1 = �

(a) (A1) (C3)p =1

(b) (A1) (C3)q = 2

QUESTION 5

(A1)(A1)3 3d e e
d

x x

x
§ · 1

=¨ ¸
3© ¹

(A1)(A1)(A1)( )2d 5cos cos sin
d

x x x
x

= �10 

(A1) (C6)3( ) e cos sin
x

f x x x1c = �10 
3

QUESTION 6

Method 1

0 (C2)
1.80 [3 s.f.] (G2) (C2)
2.51 [3 s.f.] (G2) (C2)

Method 2

(M1)3 )x x etc.= ±0.5 + 2S (
(A1)3.5 4 2.5 4x x� = 0, 2S, S = 0, 2S, Sor
(A1)7 (8 5 (8x x= 0, 4S, S) = 0, 4S, S)or

  (A1)(A1)(A1)x x4S 4S
= 0, = 0,

7 5
or

  (C2)(C2)(C2),x 4S 4S
= 0,

7 5
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QUESTION 1

(a) (A1)(A1)(A1)2
( ) 3 4 0f x x xc = � �

         (C3)2
3 4x x= �

(b) Gradient (M1)(2)f c=
(A1)3 4 4 2= × � ×
(A1) (C3)4=

QUESTION 2

Area of large sector (M1)2 21 1
16 1.5

2 2
r T = ×

 = 192 (A1)

Area of small sector (M1)2 21 1
10 1.5

2 2
r T = × ×

  = 75 (A1)
Shaded area = large area – small area = 192 – 75 (M1)

= 117 (A1) (C6)

QUESTION 3

(a)

20( 1)±42( 1)±66( 1)±5022
Number of

Students

80 100xd <60 80xd <40 60xd <20 40xd <0 20xd <Mark (x)

(A1)(A1)(A1) (C3)

(b) 40th Percentile  80th student fails, (mark 42 %) (M2)�
Pass mark 43 % (Accept mark > 42.) (A1) (C3)

– 7 – M04/521/S(1)M+

 - 7 - N04/5/MATME/SP1/ENG/TZ0/XX/M+ 

QUESTION 1 

(a) Angle 80A = D   (A1) 

 AB 5
sin 40 sin80

=D D   (M1) 

 AB 3.26=  cm   (A1) (C3) 
 

(b) Area 1 1sin (5)(3.26)sin 60
2 2
ac B= = D  (M1)(A1) 

  = 7.07 (accept 7.06) 2cm  (A1) (C3) 

  Note: Penalize once in this question for absence of units. 
 
 

QUESTION 2 

 METHOD 1 
2
3( ) 6f x x=     (A2) 

1
3( ) 4f x x

�
c = 1 3

3

4 4
xx

§ ·
¨ ¸= =
¨ ¸
© ¹

 (A2)(A2) (C6) 

METHOD 2 
1

2 3( ) 6( )f x x=    (A1) 

 
2

2 31( ) 6 ( ) 2
3

f x x x
�

c = × ×   (A2)(A2) 

 
1
3( ) 4f x x

�
c =   (A1) (C6) 

 
 

QUESTION 3 

(a) line(s) on graph  (M1) 
 median is 183  (A1) (C2) 
 
(b) Lower quartile 1 175Q =  (A1) 
 
 Upper quartile 3 189Q =   (A1) 
 
 IQR is 14 (Accept 189 – 175, 175 to 189, 189 to 175 and 175 – 189) (M1)(A1) (C4) 

 
 
QUESTION 4 

5 38
(2) ( 3 )

3
x

§ ·
�¨ ¸

© ¹
 

8
Accept

5
§ ·§ ·
¨ ¸¨ ¸

© ¹© ¹
 (M1)(A1)(A1)(A1) 

Term is 348 384x�    (A2) (C6) 
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QUESTION 6 

 (a) ( )4 4( ) 5(3 4) 3 15(3 4)f x x xc = + × = +  (A1)(A1)(A1)  (C3) 
    

 (b) 5(3 4) dx x+³ =
6

61 1 (3 4)
(3 4)

3 6 18

xx c c
§ ·+

× + + = +¨ ¸
© ¹

 (A1)(A1)(A1) (C3) 

 

QUESTION 7 

 METHOD 1 

 2 39 3 , 27 3= =   (A1)(A1) 
 expressing as a power of 3, 2 2 3 1(3 ) (3 )x x�=  (M1) 
  4 3 33 3x x�=   (A1) 

   4 3 3x x= �   (A1) 
   7 3x =  

     
3

7
x� =   (A1) (C6) 

 
 METHOD 2 

  ( )2 log9 1 log 27x x= �  (M1)(A1)(A1) 

    2 log 27 3

1 log9 2

x
x

§ ·= =¨ ¸� © ¹
 (A1) 

   4 3 3x x= �  (A1) 
   7 3x =   

        
3

7
x� =   (A1) (C6) 

   Notes: Candidates may use a graphical method.  Award (M1)(A1)(A1) for a sketch, 

   (A1) for showing the point of intersection, (A1) for 0.4285…., and (A1) for 
3

7
. 

    

 
 
QUESTION 8 

 Attempting to integrate. (M1) 

 3 5y x x c= � +   (A1)(A1)(A1) 
 substitute (2, 6) to find c    ( )36 2 5(2) c= � +  (M1) 
 8c =     (A1) 
 3 5 8y x x= � +   (Accept 3 5 8x x� + )  (C6) 
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QUESTION 11 

 (a) 2( ) 3(2 7) 2f x xc = + ×  (A1)(A1) 

   2 26(2 7) ( 24 168 294)x x x= + = + +   (C2) 
 
 (b) ( )( ) 2cos(4 ) sin (4 ) (4)g x x xc = �  (A1)(A1)(A1)(A1) 

   ( )8cos(4 )sin (4 ) 4sin (8 )x x x= � = �   (C4) 
 
 
 
QUESTION 12 

 For using P( ) P( ) P( ) P( )A B A B A B� = + � �  (M1) 
 Let P( ) then P( ) 3A x B x= =  
 2P( ) P( ) 3P( ) ( 3 )A B A A x� = × =  (A1) 
 20.68 3 3x x x= + �   (A1) 
 23 4 0.68 0x x� + =  
 0.2x =        ( 1.133x = , not possible) (A2) 
 P ( ) 3 0.6B x= =   (A1) (C6) 
 
 
 
QUESTION 13 

 (a) 16 9 25 5+ = =  (M1)(A1) (C2) 
 

 (b) 
2 4 6

2
1 3 7
�§ · § · § ·

+ =¨ ¸ ¨ ¸ ¨ ¸
© ¹ © ¹ © ¹

    (so B is (6, 7) ) (M1)(A1)  (C2) 

 

 (c) 
2 4

1 3
t

�§ · § ·
= +¨ ¸ ¨ ¸
© ¹ © ¹

r      (not unique) (A2) (C2) 

 
     Note: Award (A1) if  “ =r ” is omitted, i.e. not an equation. 
 
 
 
QUESTION 14 

 (a) 23(1 2sin ) sin 1x x� + =  (A1) 
  26sin sin 2 0 ( 6, 1, 2)x x p q r� � = = = � = �  (A1) (C2) 
 
 (b) (3sin 2)(2sin 1)x x� +  (A1)(A1) (C2) 
 

 (c) 4 solutions  (A2) (C2) 
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QUESTION 5 

 (a) 5( ) 5e xf xc =   A1A1 N2 
 
 (b) ( ) 2cos2g x xc =  A1A1 N2   
 
 (c) h fg gfc c c= +  (M1)  
    5 5e (2cos2 ) sin 2 (5e )x xx x= +   A1 N2 
 
 
QUESTION 6 
 
 (a) Vertex is (4, 8) A1A1 N2 
 
 (b) Substituting 210 (7 4) 8a� = � +   M1 
       2a = �    A1 N1 
 
 (c) For y-intercept, 0x =   (A1)  
  24y = �   A1 N2 

 
 
QUESTION 7 

 (a) METHOD 1 

  For ( 2) 12f � = �  (A1) 
  ( ) ( 2) ( 12) 24g f g� = � = �D  A1 N2 
 
  METHOD 2 
 
  3( ) ( ) 2 8g f x x= �D  (A1) 
  ( ) ( 2) 24g f � = �D  A1 N2 
    
 (b) Interchanging x and y    (may be done later) (M1) 
  3 4x y= �   A1 
  1 3( ) ( 4)f x x� = +   A2 N3 
  
 
QUESTION 8 

 3, 3b c= =    A1A1 N2 

 using mean  4
4

a b c d+ + +§ ·=¨ ¸
© ¹

 M1 

 using range ( 6)d a� =  M1 

 2, 8a d= =    A1A1 N2 
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QUESTION 14 
(a)  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A1A1A1  N3 

     Note: Award A1 for left end point in circle 1, 
      A1 for maximum point in circle 2, 
     A1 for right end point in circle 3. 
      

   (b) 1y   (must be an equation)  A1   N1 
      
 (c) (0, 3)     A1A1 N2 

 
 
QUESTION 15 
 (a)  METHOD 1 

  ( ) 6sin 2 2sin cosf x x x x   A1A1A1 
   6sin2 sin2x x  A1 
   5sin2x  AG N0 

  METHOD 2 

  2 1 cos2
sin

2
xx  (A1) 

  
1 1

( ) 3cos2 cos2
2 2

f x x x  A1 

  
5 1

( ) cos2
2 2

f x x  A1 

  
5

( ) 2 ( sin 2 )
2

f x x  A1 

  ( ) 5sin 2f x x  AG N0 
 

 (b)  ( 1.57)
2

k  A2  N2 
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QUESTION 9    

 (a)   d
3cos3

d
y x
x

 A1 N1 

 

       (b)   2

d
tan

d cos
y x x
x x

  2accept sec tanx x x  A1A1 N2 
 
   

       (c)   METHOD 1 
  Evidence of using the quotient rule (M1) 

  2

1 lnd
d

x xy x
x x

 A1A1 

    2

d 1 ln
d
y x
x x

  N3 

 
           METHOD 2 

  1 lny x x  

  Evidence of using the product rule (M1) 

  1 2d 1
ln ( 1)( )

d
y x x x
x x

 A1A1 
 

           2 2

d 1 ln
d
y x
x x x

  N3 
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QUESTION 6 
 
 (a) METHOD 1 
 
  2( ) 3( 3)f x xcc  �  A2 N2 
 
  METHOD 2 
 
  attempt to expand 3( 3)x �  (M1) 
  e.g. 3 2( ) 9 27 27f x x x xc  � � �  
  2( ) 3 18 27f x x xcc  � �  A1 N2 
 
 (b) (3) 0f c  , (3) 0f cc   A1 N1 
 
 (c) METHOD 1 
 
  f cc  does not change sign at P R1 
  evidence for this R1 N0 
 
  METHOD 2  
  f c  changes sign at P so P is a maximum/minimum  (i.e. not inflexion) R1 
  evidence for this R1 N0 
 
  METHOD 3  

  finding 41
( ) ( 3)

4
f x x c � �  and sketching this function R1 

  indicating minimum at 3x   R1 N0 
       [5 marks] 
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SECTION A 
 
QUESTION 1 
 

 (a) 
16 1

32 2
r § ·  ¨ ¸

© ¹
 A1 N1 

 
 (b) correct calculation or listing terms (A1) 

  e.g. 
6 1

1
32

2

�
§ ·u ¨ ¸
© ¹

, 
3

1
8

2
§ ·u¨ ¸
© ¹

, 32, 4, 2, 1}  

   6 1u    A1 N2 

 
 (c) evidence of correct substitution in Sf  A1 

  e.g. 32
1

1
2

�
, 

32
1

2

 

   64Sf   A1 N1 

[5 marks] 
 
 
QUESTION 2 
 
 (a) evidence of choosing the product rule (M1) 
  e.g. uv vuc c�  
 
  correct derivatives cos , 2x  (A1)(A1) 
 
  ( ) 2 cos 2sing x x x xc  �  A1 N4 

 
 (b) attempt to substitute into gradient function (M1) 
  e.g. ( )gc S  

 
  correct substitution (A1) 
  e.g. 2 cos 2sinS S � S  
 
  gradient 2 � S  A1 N2 
      [7 marks] 
 


