I

(@ hQ®2)
=g(f(2)) g(f(2)) (M1)
=g(7)
=_1 (A1)
(b)  H()=g'(f(x)) f(x) g'(f(x)-f'(x) (M1)
n'(2)
=g'(f(2)-f'(2)
=g'(7)- /'(2) g'(7)- f(2) (A1)
=)D
) (A1)
() a2
=/(2)g(2) f(2)g(2) (M1)
=MD
—7 (A1)
(d) a'(x)=f'(x)g(x)+ f(x)g'(x) Product rule (M1)
a'(2)
=f'(2)g(2)+ f(2)g'(2) f'2)g2)+ f(2)g'(2) (A1)
= (DA +(7)(0)
1 (A1)
e B
:@ S (M1)
g(7 g(7)
_2
-1
-2 (A1)
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S (g - f(0)g'(x)

f  BH)= Quotient rule (M1)

(g(x))’
B ()
_ S De(-f(Ne'( SN -fMNe'( (A1)
(g(7)’ (g(7)’
_0OE=DH-2)@)
(-1’
=—4 (A1)
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N

@ fx
(d(6x+ 24))@2 +3x)— (6 + 24)(d(x2 + 3x)]
dx dx :
= > > Quotient rule (M1)
(x"+3x)
_ (6)(x2+3x);(6x+224)(2x+3) 6 (A1) & 21+3 (A1)
(x"+3x)
:6x2+18x—§12x2+266x+72) 12 +66x+72 (M)
(x” +3x)
_ 26w 4872 —6x* —48x—72 (A1)
(x"+3x)
3 —6(x* +8x+12)
- (x* +3x)°
_ _6(x+22)(x+26) (AG)
(x"+3x)
(b)  f'(x0)=0
.._6(x-|;2)(x-|;6):0 _6(x-|;2)(x-|;6):0 (M1)
(x” +3x) (x* +3x)
(x+2)(x+6)=0 (x+2)(x+6)=0 (A1)
x+2=0o0r x+6=0
x=-2 or x=-6 (Rejected) x=-2 (A1)
f(=2)
_ M x=-2 (M1)
(=2)"+3(=2)
=6
Thus, the coordinates of A are (-2,-6). (A1)
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R

(@)

Q)

S'(x)

==2(e")(-1)

=2e "

The slope of the tangent
= f'(1)

=2¢"

The equation of the tangent:

y—(—3j=3(x—1>
e e

The slope of the normal
2

=—]+—

e
e

2
The equation of the normal:

r-(-2] =<6

2oe e
YT T

2ey+4=—e'x+¢é’

e’x+2ey+(4-e’)=0

SE Production Limited

_2 (A1)
e

Chain rule (M1)

J'M (M1)

(A1)

(A1)
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(@) O=r-12t +36t

49
dt
=31 —12(2¢) +36(1) 3%, 2t & 1 (A1)
=3t —24t+36
g=0 d—Q:O (M1)
dt dt
3t° 24t +36=0
£*—8t+12=0
(t-2)(t-6)=0
t-2=0o0r¢t-6=0
t=2o0rt=6 2 & 6 (A1)
By the first derivative test, Checking i—? (M1)

t <2 t=2 | 2<t<6 | t=6 t>6

dg

— 0 - 0

p» + +
Thus, Q attains its maximum at 1 =2. (A1)

(b) 32 (A1)
(c) QO=f-12t+at

do d 5, d .. d o _—
—=—()——12)+—(at Implicit differentiation (M1
v dt()dt( )dt() p (M1)
dgo 2 da 2
E:% -12(2t) + m )+ (a)() 3t7,12(2t) (A1) & Product rule (A1)
d—Q=3t2—24t+td—a+a
dt dt
The required rate of change
=3(1)* = 24(1) + (1)(-0.25) +18 C:ft? (A1)
=-3.25 (A1)
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(@) By considering the graph of
y =6sint—¢" cost, the coordinates of the

maximum point are (3.7435506, 39.843756) .
Thus, the maximum distance is 39.8 cm.

(b)  The particle first changes direction at

3.7435506 s.

By considering the graph of

dr\ dt

through the point (3.7435506, — 68.94427) .

y :i(i(6sint—t3 cos?t)

Thus, the acceleration is —68.9 cms™.

BT

f(x)
= Icos 2xsin® 2xdx

Let u =sin2x.
du

—:2c0s2x:>ldu =cos 2xdx
dx 2

=ju3~%du

S f(x)= %sin4 2x+C

(3] -

1
3=-(0)+C

8()
Cc=3
f(x)=%sin42x+3

SE Production Limited

), the graph passes
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GDC approach (M1)
(A1)

1.5707983 s (A1)

GDC approach (M1)
(A1)

Indefinite integral (M1)

Substitution (A1)

'3 1
“.—du (A1
.fu 5 u (A1)

;sin4 2x+C (A1)

x=§ & y=3 (M1)



c—)
=0 %

The area of R

= [ f(x)dx Definite integral (M1)
=f;\/ﬁx+1dx

Letu=nmx+1.

du =T= ldu =dx o

dx Vs Substitution (A1)

x=l=su=n)+1=7+1

x=0=2u=r(0)+1=1

:JAEH\/;ldu J‘”H\/;ldu (A'])
1 V4 ! V4

1 7+l 1
:—J- u2du
T 1

1 2 3 7+1 2 3
2 £
1

7|3
1(2 22 2
—;[E(”H) —5(1) J

=%((n+1)z—1j (A1)
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Exercise 5.8 oooo
o

(@)

(b)

(d)

The velocity

=v(3)

_ 3ze—0.5(3)
=2.008171441 ms™!
=2.01 ms'!

(i) =1
tZe—O.St — 1
t2e—O.St _1 — 0

By considering the graph of y=¢¢"" —1, the
horizontal intercepts are 1.4296118 and

8.6131695.
s t=143 or t=8.61

The total distance travelled

_ jol°|v(z)|dt

10
:_[0 ‘tZe—O.St ds

=14.00556769 m
=140 m

a(r)
=v'(¢t)

=(20)(e ™)+ (1) (e " )(=0.5)

— 2te—0.5t _0 5t26—0.5t

By considering the graphs of y

—0.5¢

d ,
=—1I("e
y dt(

horizontal axis for 4<¢<10.

S 4<t<10

), at least one graph is below the

SE Production Limited

v(3) (M1)

(A1)

w6 =1 (M1)

GDC approach (M1)
(A1)

j v(o)|dr (M1)

j;‘)\ﬁe-” dr (M1)

(A1)

v(t) (M1)
Product rule (M1)
(A1)

GDC approach (M1)
4 (A1) & 10 (A1)



