Diff and rates of change Answers

g, {i) dfdx(w[(zxﬂ) =1 x (2x+5) % 2 M Must have “=<2" — e fnof a fn.
dy/dx = W2x+5) + (x-5) x “above ans™ M1 Al | Must use product rule correctly — M mark
= k=3 Al 1s independent of first M mark.
(i) 8y = [dy/dx)emip X 5x =+ 6p MIALY | Needs numerical dy/dx - 3x=:p, not 10-p
for the M mark,
(iii) dy/dt = dy/dx x dx/dt M1 Use of chain rule — must be for 3+dy/dx.
— 3 =6 dx/dt do/dt = 0.5 unit's | A1 Correct only. [gnore units.
8
10 (i)| o -2)2-2x+4)1 -8
O & _ =2 @x+dl = k=-8 M1 A1
dx (x-2) (x-=2)
Must be correct formula for M mark (accept ( — 2’ as answer)
x_
(ii)| When y = 0, x = -2 (B mark is for one solution only) NB. x =0, y = -2 B1
mtangent = '8/16 = '1/2 = Mpormal = +2
(M is for use of my m, = -1, whether numeric or algebraic) M1
Equation of normal is y - 0 = 2(x + 2)
(candidate’s Mpomal @nd [x]y=o for M mark) M1 A1
(iii)| Wheny =6, x=4 B1
b _dy & -8 ~x0.05 = =8,0.05=-01 (accept *) M1 A1V
dat dx dt (x-2) 4
ie. [Q} x 0.05 for M mark.
dx x=4
is for error in k only. (Condone S * —x S)
[9] dx
11 [10] (i) didx (2x—-3)*2 = (2x-3)"2 x 3/2 %2 M1 A1
dy/dx = 1x(2x—3)* + (x+ 1) x{ candidate’s d/dx ( 2x — 3)*?} M1

= J2x-3{(2x-3)+3(x+1)} = 5x/2x-3 = k=5 A1

(i) dy=dyldx xdx = (dy/ldx)=s X p = 90p M1 A1

(¥ )x6rp = (¥ )xs + By = 189 + 90p A1




Diff and rates of change Answers

4)
1 (i) dyldx=(2x-1)2x(-8)x2 B3, 2,1
(ii) dy/dt = [dy/dX]y=_o5 * dx/dt = 0.2 = -4 x dx/dt = dx/dt= —0.05 M1 A1 [5]
5 @) 12x—¥ oe B1+B1
X
. dy .
(i) uses Oy = a x Ox withx=2 M1
Substitute ox = 0.04 DM1
0.72 Al



