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4. (i)  PQ  = (2i − 9j + k) − (−i − 8j + 3k) = (3i − j − 2k)       M1 
    ∴ r = (−i − 8j + 3k) + s(3i − j − 2k)           A1 
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7. (i)  u = x2,  u′ = 2x,  v′ = sin x,  v = −cos x           M1 
    I  =  −x2 cos x − ∫ −2x cos x  dx  =  −x2 cos x + ∫ 2x cos x  dx    A1 

    u = 2x,  u′ = 2,  v′ = cos x,  v = sin x           M1 
    I  =  −x2 cos x + 2x sin x − ∫ 2 sin x  dx          A1 

       =  −x2 cos x + 2x sin x + 2 cos x + c           A1 
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    x = 0  ⇒  u = 1,  x = π2   ⇒  u = 2            B1 
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    h = 0  ⇒  A = 2,  h = 15  ⇒  B = −1   ∴ 3(10 )
(15 )

h
h h

−
−

 ≡ 2
h

 − 1
15 h−

    A2 
 

 (iii) ∫ 3(10 )
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h

 − 1
15 h−

)  dh = ∫ −k  dt    M1 

    2 lnh + ln15 − h = −kt + c             M1 A1 
    t = 0,  h = 5  ⇒ 2 ln 5 + ln 10 = c, c = ln 250        M1 
    2 lnh + ln15 − h − ln 250 = −kt 

    ln 
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250
h h−  = −kt, 

2 (15 )
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h h−  = e−kt,   h2(15 − h) = 250e−kt     M1 A1 
 

 (iv)  t = 2,  h = 4  ⇒ 176 = 250e−2k 
    k = 1

2− ln 176
250  = 0.175 (3sf)              M1 A1 (16) 
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