
C3 Numerical Answers 

June 2005 

1. (b)   1 = 131.8°;  2 = 228.2° 
2.  (a)  (i) 6 sin x cos x + 2 sec 2x tan 2x  (ii)  3(x + ln 2x)2(1 + x

1 ) 

3.  (b)  
x

x2  (c)  x = ±2 

4. (a)  3ex – 
x2

1   

 (c)  x1 = 0.0613…, x2 = 0.1568…, x3 = 0.1425…, x4 = 0.1445… 
5. (c)  R = 7.21;  = 0.588 (d)   = 0, 2.12 

6. (c)  a = –2, b = –1 (d)  x = –
6
1  

7. (b)  14 years 
 

 

January 2006 

2.  
1
3





x
x  

3.  y = −3x + 9 

4. (a) (i)  3x2e3x + 2 + 2xe3x + 2 (ii)  2

333

9
)2cos(3)2sin(18

x
xxx   

 (b)  


















4
arcsincos8

1
x

 

5. (b)  x1 = 1.41, x2 = 1.39, x3 = 1.39 
6. (a)  R = 160;   18.43 (b)  x = 38.0, 285.2 
 (c) (i)  −160; (ii) x  161.57 

7. (c)   = 
8

13,
8

9,
8

5,
8

  

8. (c)  ℤ+ (d)  x  −0.418 
 

 
June 2006 

1. (a)  
1
23





x
x  (b)  

x
x 13   

2. (a)  3e3x + 
x
1  (b)  3x(5 + x2) 2

1
 

4. (a)  425 °C (b)  t = 7.49 (c)  () 1.64 °C/min 
5. (b)  x1 = 0.2670, x2 = 0.2809, x3 = 0.2746, x4 = 0.2774 
6. (c)  135° 

7. (b)  −∞ < f(x) < ∞ (c)  ln 








2
3k  (d)  1

2
1  

8. (a)  
8

73
  

 
January 2007 

1. (b)  
16

39  

3. (c)  y = –2x + 2 + 
4
  

4. (i)  (3, 6
1 ),  (–3, – 6

1 )    (ii)  18 

5. (a)  y = 2 sin 









3
x   (b)  x = 

2
 ,  

6
11

 

6. (a)  ℝ      (b)  f–1(x) < 2 and f–1(x)  ℝ (c)  1.5,  ln 4 
 (d)  1x  = –0.3704,  2x  = –0.3452 (e)  k = –0.352 
7. (b)  (1, –11)        (c)  a = 2, b = 4, c = 4  

8. (b)  (ii) arcsin x = 
2
  – y        (ii) 

2
  
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June 2007 

1. (a)  x = 2  (b)  x = ln 3, x = 0 

2. (b)  2)12(
8
x

 

3. (a)  2d e 2 e
d

x xy x x
x
         (b)  x = 0, y = 0 and x = –2, y = 4e–2 

(c)  
2

2
2

d e 2 e 2 e 2e
d

x x x xy x x x
x

      

(d)  x = 0 is a min, x = –2 is a max 
4. (b)  x2 = 0.6455, x3 = 0.6517, x4 = 0.6526 

5. (a)  ln 3    (b)  f–1(x) = 
2
1 (ex + 1),  x   ℝ    (d)  x = 3

3
2 , x = 2

3
1  

6. (a)  13 sin (x + 0.588)    (b)  169   (c)  x = 2.273 or x = 5.976 
7. (c)   = 20.9,69.1, 200.9,249.1 
8. (a)  5.353 (c)  T = 13.06 
 

January 2008 

1. a = 2,  b = 0,  c = –1,  d = 1,  e = 0 
2. (b)  y = x 
3. (b)  1x  = 2.50408,  2x  = 2.50498,  3x  = 2.50518 
4. (a)  (5, 4), (–5, 4)       (b)  (5, 4), (–5, 4)    (c)  (4, 8), (–6, –8) 
5. (a)  1000  (b)  0.000 121  (c)  62.5 

6. (a)  4 cos3 x – 3 cos x      (b) (ii)  x = 
3
 ,  

3
5  

7. (a)  y – 4 = – 6
1 x     (b)  5 sin (2x + 0.927)  

(c) x = –2.03, –0.46, 1.11, 2.68 

8. (a)  f –1: x   
3
1

2
1








  x     (c)  x = 2
1  (d)  x = 0,  y = –1 

June 2008 

1. (a)   
1 ln 2 1
2

x     (b)  16 16 8ln 2y x    

2. (a) R = 13,  = 1.176 (b) x = 0.0849   
(c) (i) max 13R   (ii) x = 1.176 

3. (c)  P(–1, 2), Q (0, 1), R(1, 0)  (d) 6x    

4. (b) 10,
4

 
 
 

      (c) 10,
4

 
 
 

 (d) 5x        

5. (b)  11.5 ,168.5     

6. (a) (i)  e3x(sin x + 7 cos x)  (ii)  3x2 ln (5x + 2) + 
25

5 3

x
x   

(c) 1, 3x    
7. (c) 1 1.4371x   2 1.4347x   3 1.4355x   
 

January 2009 

1. (a) 
3

46                        (b)  4

2  2sin2 2cos2
x

xxxx   

2. (a) 
3

1




x
x     

4. y = 
2
1 x + 

4
  

5. (a)  g(x) 1                 (c)  fg(x) 3        (d)  x = 0, 6 

6. (a) (ii) 
18


  , 
18
5       

7. (a)  ( –1, –3e–1 –1)   
(b)  x1 = 0.2596,  x2 = 0.2571,  x3 = 0.2578 

8. (a)  5 cos 









3
4

  (b)  max value = 5  where 
3
4

    

            (c)  5○                                     (d)  t = 15.5 
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June 2009 

1. (a)  1 2.32x  , ,  3 2.355593575...x  ,    

            4 2.360436923...x   
2. (b) 120  

3. (a)  80       (b) 12.6286…  (c)  5
d 16e
d

tP
t
      (d) 250 

4. (i) (a) 2d 2 cos3 3 sin3
d
y x x x x
x
     

                 (b)           (ii) 0532  yx  

5. (c)  kx )(f   (d)  kxx  ln
2
1)(f 1             (e)  kx     

6.         (c)   87.362cos5 x      (d)  2.165,6.51x  
7.         (c) 0or4ln  xx  
8. (a)   sin 2x = 2sin x cos x             (b) 0.13, 1.44   
January 2010 

1. 
)13)(1(3

4
 xx

       

 2. (b)  x2 = 2.345, x3 = 2.037, x4 = 2.059    
3. (a)  34 cos (x + 0.5404) (b) x = (0.27, 4.93) 

4. (i)   
)1ln(

1
)1(

2
222 


 xxx

 

7. (b)  2e2x sec 3x + 3e2x sec 3x tan x  
(c)  a = –0.196,  b = 0.812 

8. (a)  x = 22.5, 112.5 

9. (i) (a)  
3

7e5 
x   (b) x = 

31n7
151n2



  

            (ii) (a)  )3(1n
2
1

x   (b) 3)1( 2 x ,   y > 3 

June 2010 

1. (b)  26.6,  –153.4 
2. x – 18y + 52 = 0 
3. (c)  x1 = 1.3038,   x2 = 1.2867,   x3 = 1.2917 

4. (b)  x = –
3

10
       (c)  fg(2) = 11       (d)  –3  g(x)  6 

5. (a)  (0, 2)            (b)  x = 2
1      (c)  (4x – 5)e–x – (2x2 – 5x + 2)e–x      

(d)  (1, –e–1),   













2
7

e9,
2
7  

6.         (a) (i)  (3, 4)      (ii)  (6, –8)       (c)  f(x) = (x – 3)2 – 4 
7.         (a)  0.6435     (b) (i)  2.5  (ii)  2.21      (c)  4.41     (d) 14:06,  18:43 

8. (a)  
)3(
)12(





x
x         (b)  x = 

2e
1e3



  

 

January 2011 

1. (a)  25 cos (x + 1.287)      (b)  25          (c)  x = 3.84, 6.16 

2. (a)  
12
14





x
x            (c)  f (x) = 2)12(

6




x
,    f (2) = 

3
2

  

3.   = 54, 126, 198, 342 

4. (a)  A = 70            (c)  2.426 C per minute 

5. (a)  A(1, 0),  B(8, 0)     (b)  f (x) = –ln x + 
x

x8     

(e)  x1 = 3.529,  x2 = 3.538,  x3 = 3.534 

6. (a)  f –1(x) = 
2

53




x
x        (b)  –9  g(x)  4          (c)  –6     

(d)  5                              (f )  –9  x  4 
7. (b)  y = –2x + ( + 3) 

8.  (b)  
y
x

d
d  = 2 sec 2y tan 2y         (c)  

x
y

d
d  = 

)1(2
1

2  xx
 

2 2.371581451...x 

 

 

2 2
2

22

2 1 2 ln( 1)
d 1
d 1

x x x x
y x
x x

 
   

 



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June 2011 

1. (a)  
)53(

32
2 



xx
x  (b)  3

cos2sin
x

xxx   

2. (b)  1x  = 0.80219,  2x  = 0.80133,  3x  = 0.80167 
3. (a)  R = (0, –6) (b)  R = (–4, 3) 
4. (a)  f –1(x) = e4 – x – 2   (b)  x  4   (c)  fg(x) = 4 – x2    

(d)  fg(x)  4 
5. (a)  p = 7.5          (c)  t = 4 
6.         (b)  (ii)  x = 22.5,  112.5,  202.5,  292.5 
7.         (b)  y + 2

5  = 15
4 (x + 1) 

8. (a)  13 cos (3x + 0.983)     (c)  x = 0.196 
 

January 2012 

1. (a)  2x ln 3x + x (b)  4

4sin34cos4
x

xxx   

2. (a)  (–5, 0), (0, –12)  (b)  (–3, 0), (2, 4) 
3. (a)  20 mm2  (b)  12.28 p.m. 

4. 









4
y  = –8(x – 23)      

5. 6.5, 53.5, 126.5, 173.5    
6. (c)  x1 = 1.921,  x2 = 1.910,  x3 = 1.908 

7. (b)  f –1(x) = 
x
x

2
1  (c)  x > 0 (d)  x = e4 = 1 

8. (c)  
12
5

,  
12

11         

 
 
 
 
 
 

June 2012 

1. 
)13)(23(

6
 xx

 

2. (b)  1x  = 0.41,  2x  = 1.20,  3x  = 1.31 

3. (a)  
9

2  (b)  y = –
3
1 x 

4. (a)  (–1.5, 0) and (0, 5)      (b)  (0, 5)       (c)  (0, 10) and (–0.5, 0) 

5. (a)  2)cossin2(
4


–

2sin
1           (c)    = 

3
 , 

3
2  

6.         (a)  f(x) > 2        (b)  fg(x) = x + 2 (c)  ln 2 – 
2
3   

(d)  f–1(x) = ln (x – 2), x > 2  (e)  (0, 3),  (3, 0) 

7.         (a) (i)  2
1



x ( 2
1 ln 3x + 1) (ii)  6)12(

80
x
x   (b)  2218

3
x

 

8. (a)  R = 25,  = 73.7          (b)  113.1,  173.1  
 (c)  7 cos 2x – 24 sin 2x + 7 (d)  32 
January 2013 

1. (a)  w = 1
2

  (b)  y = 160x – 112 

2. (b)  1x  = 2.3863,  2x  = 2.2847,  3x  = 2.3125 
3. (a)  ff(–3) = 2 
4. (a)  a = 0.927  (b) (i) 2     (ii) θ = 4.07 
5. (i) (a)  3x2 ln 2x + x2 (b)  23( sin2 ) cos2x x x    

6. (i)  1 + 2
2

 or 1 + 1
2

 (ii) (b)  0°, 30°, 150°, 180° 

7. (b)  h(x) = 
2

2 2

10 2
5( )





x
x

  (c)  0 ≤ h(x) ≤ 5
5

 

8.  (a)  £19 500   (b)  t = 4 ln 2 
 (c)  Decrease = £593 per year  

PMT



June 2013 

1. a = 3, b = –2, c = 7, d = –8, e = 24 
3. (b) θ = 7.8, 97.8, 187.8, 277.8 
4. (a) (0, –16) and (–1, 25e–2 – 16) 
 (c) x1 = 0.485, x2 = 0.492, x3 = 0.489 (d) α = 0.49 

5. (a) 2d 6sec 3 tan3
d
x y y
y
  (c) 3

2

2

2 2
d 2 3
d 12 ( 1)

x x
y x x





 

6.  (a) x = 7
5

 (b) x = 1 ln10
3 ln 2
 


 

7. (a) 0 ≤ f(x) ≤ 10   (b) ff(0) = 3   (c) 1 5 4g ( )
3
xx

x
 




 (d) x = 0.4 

8. (a) R = 25, α = 73.74°   (b) 21
25

  (c) 7.29 m (d) θ = 133.7, 13.7 

 

June 2013 (R) 

1. 1
4x 

 

3.  (a) R = 5√2, α = 8.1° (b) x = 53.1°, 323.1°  (c) k = ±√50 
4. (a) f(x) ≥ 3 (b) fg(1) = 5 

 (c) g–1(x) = 3
4

x  (d) x = 0, x = 0.5 

5. (a) 

1
2

12 sin 2 cos2
2

x x x x

x


 

    (b) μ = 6    (c) 
 2

d 3
d 4
y
x x

 

 

6.  (i) λ = 1
2

 (ii) θ = 2
3
 , 4

3
 ,   

7. (a) x = –0.382, x = –2.618 
 (b) f'(x) = 

2 22(2 3) ( 3 1) 2x xe x x x e x      
 (d) x1 = –2.420, x2 = –2.427 x3 = –2.430 
8. (a) 1000 (b) 8000 (c) k = 0.386 
 (d) 6970 (e) 346 

PMT




