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1  = [ 1

4 × 8 ln4x − 3] 7
2        2  d

d
y
x

 = 3cos sin
x

y y
 

  = 2[ln4x − 3] 7
2            ∫ cos y sin3 y  dy  = ∫ x  dx 

  = 2(ln 25 − ln 5)           1
4 sin4 y = 1

2 x2 + c 
 = 2 ln 25

5               sin4 y = 2x2 + k 

  = 2 ln 5              y = π4   when  x = 1 

  = ln 52              ∴ ( 1
2

)4 = 2 + k 

  = ln 25               1
4  = 2 + k 

                   k = − 7
4  

                  ∴ sin4 y = 2x2 − 7
4  

 
3 a    x   0   0.5   1  1.5 
   

2 1ex −   0.3679 0.4724 1  3.4903 
   ∴ integral ≈ 1

2  × 0.5 × [0.3679 + 3.4903 + 2(0.4724 + 1)] = 1.70 (3sf) 
 b    x   0   0.25  0.5   0.75  1  1.25  1.5 
   

2 1ex −   0.3679 0.3916 0.4724 0.6456 1  1.7551 3.4903 
   ∴ integral ≈ 1

2  × 0.25 × [0.3679 + 3.4903 + 2(0.3916 + 0.4724 + 0.6456 + 1 + 1.7551)] 
         = 1.55 (3sf) 
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C
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  5  a d

d
N
t

 = kN 

   3(2−x) ≡ A(1−2x)(1+x)+B(1+x)+C(1−2x)2   ∫ 1
N

  dN  = ∫ k  dt 

   x = 1
2   ⇒  9

2  = 3
2 B   ⇒  B = 3     ln N = kt + c 

   x = −1  ⇒  9 = 9C   ⇒  C = 1     N = ekt + c = ec × ekt 
   coeffs x2 ⇒  0 = −2A + 4C ⇒  A = 2     ∴ N = Aekt 
   f(x) ≡ 2

1 2x−
 + 2

3
(1 2 )x−

 + 1
1 x+

      b t = 0, N = 200 ∴ A = 200 

 b = 
2

1∫ ( 2
1 2x−

 + 2
3

(1 2 )x−
 + 1

1 x+
)  dx     t = 2, N = 3000 ∴ 3000 = 200e2k 

   = [−ln1 − 2x + 3
2 (1 − 2x)−1 + ln1 + x] 2

1    ∴ k = 1
2 ln 15 = 1.354 

   = (−ln 3 − 1
2  + ln 3) − (0 − 3

2  + ln 2)     ∴ N = 200e1.354t 
   = 1 − ln 2             ∴ 10 000 = 200e1.354t 
                    t = 1

1.354 ln 50 = 2.889 hours 
                      = 2 hours 53 minutes 
                  c 5 per second = 18 000 per hour 
                   d

d
N
t

 = 200 × 0.1354e1.354t 

                   ∴ 18 000 = 270.8e1.354t 
                    t = 1

1.354 ln 18000
270.8  = 3.099 hours 

                      = 3 hours 6 minutes 
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6  a = 
4

0∫
1
2(2 1)x −+  dx       7  u2 = x + 3  ∴ x = u2 − 3,  d

d
x
u

 = 2u 

   = [ 1
2 ×

1
22(2 1)x + ] 4

0          x = 0  ⇒  u = 3  

   = [
1
2(2 1)x + ] 4

0            x = 1  ⇒  u = 2 

   = 3 − 1 = 2            
1

0∫ 3x x +   dx  =  
2

3∫ (u2 − 3)u × 2u  du 

 b = π
4

0∫ ( 1
2 1x +

)2  dx           = 
2

3∫ (2u4 − 6u2)  du 

   = π
4

0∫
1

2 1x +
  dx            = [ 2

5 u5 − 2u3] 2
3

 

   = π[ 1
2 ln2x + 1] 4

0            = ( 64
5  − 16) − ( 2

5 × 9 3  − 2 × 3 3 ) 

   = 1
2 π(ln 9 − 0) = π ln 

1
29           = 16

5−  − ( 12
5 3− ) 

   = π ln 3               = 4
5 ( 3 3  − 4)  [ k = 4

5  ] 
 

8 a sin (A + B) ≡ sin A cos B + cos A sin B 9  a 
2 22

( 2)( 4)
x

x x
−

+ −
≡ A + 

2
B

x +
 + 

4
C

x −
 

   sin (A − B) ≡ sin A cos B − cos A sin B    x2 − 22 ≡ A(x+2)(x−4)+B(x−4)+C(x+2) 
   adding              x = −2  ⇒  −18 = −6B ⇒  B = 3 
   2 sin A cos B ≡ sin (A + B) + sin (A − B)    x = 4  ⇒  −6 = 6C  ⇒  C = −1 
 b y = 0  ⇒  sin 4t = 0  ⇒  t = 0, π4 , π2 , 3π

4     coeffs x2      ⇒  A = 1 

   curve in 1st quadrant:  0 ≤ t ≤ π4       b = 
2

0∫ (1 + 3
2x +

 − 1
4x −

)  dx 

   x = 2 sin 2t  ∴ d
d
x
t

 = 4 cos 2t        = [x + 3 lnx + 2 − lnx − 4] 2
0  

   area in 1st quadrant           = (2 + 3 ln 4 − ln 2) − (0 + 3 ln 2 − ln 4) 

    = 
π
4

0∫ sin 4t × 4 cos 2t  dt        = 2 + 6 ln 2 − ln 2 − 3 ln 2 + 2 ln 2 

   total area = 4 × area in 1st quadrant      = 2 + 4 ln 2 

    = 
π
4

0∫ 16 sin 4t cos 2t  dt        = 2 + ln 16 

 c = 8
π
4

0∫ (sin 6t + sin 2t)  dt 

   = 8[− 1
6 cos 6t − 1

2 cos 2t]
π
4
0  

   = 8[(0 − 0) − (− 1
6  − 1

2 )] = 1
35  

 

10 a = 1
2 ∫ (1 − cos 2x)  dx  = 1

2 (x − 1
2 sin 2x) + c  = 1

4 (2x − sin 2x) + c 

 b u = x, d
d
u
x

 = 1;  d
d

v
x

 = sin2 x, v = 1
2 x − 1

4 sin 2x 

   ∫ x sin2 x  dx  = x( 1
2 x − 1

4 sin 2x) − ∫ ( 1
2 x − 1

4 sin 2x)  dx 

          = 1
2 x2 − 1

4 x sin 2x − ( 1
4 x2 + 1

8 cos 2x) + c 
          = 1

4 x2 − 1
4 x sin 2x − 1

8 cos 2x + c 
          = 1

8 (2x2 − 2x sin 2x − cos 2x) + c 

 c = π
π

0∫ (
1
2 sinx x )2  dx  = π

π

0∫  x sin2 x  dx 

   = 1
8 π[2x2 − 2x sin 2x − cos 2x] π

0  
   = 1

8 π[(2π2 − 0 − 1) − (0 − 0 − 1)] = 1
4 π3 
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