MATH1040/7040 Week 11 SOLUTIONS

1. y=—-5+4z, so

y' =1x4z17t
=4

2
2. y:8x4+—7, soy=38z*+2x"", so
x

y =4 x 8zt —7x 27!

=322 — 14278
14
_ 3
3. y = —4sinz + 2cosz, so

y' = —4cosz + 2 x (—sinz)

= —4cosx — 2sinx
4. y=6y/r — 3e* + 4cosz, S0 y=6x% —3e” +4cosz, so

1
y’:i><6><x%*1—361+4><(—sinx)

1

=3z72 — 3e” —4sinx

3
= ﬁ—3€m—451nx
Hence 3y’ = 3 —3e” —4sinz
5. Let u =822 — 9, so y = u’.
dy dy du
N —_— == X —.
Wiz T du” dx
d
—y:5><u5_1:5u4
du
d—u:8x2xx2_1:16x
dx
d
So, d—y = 5ut x 162 = 5 (822 — 9)" x 162 = 80z (822 — 9)".
x

d
Hence % = 80z (8:102 — 9)4.
1

6. Let u="72"+4,s0y = 3 =u8.
U
dy dy du
Now —= = — x —.
oW dr  du . dx
d
& _ —8xu ¥t =8y
du
d
U 7% T x 2T = 4945
dx
d - - 226
So, W = _8u=9 x 4925 = 8 (727 + 4)° x 4925 = 39245 (727 4 4) * = — 22
dz (727 +4)
2 6
Hence @ = — 3922



7. Let u =327 — 9, so y = u®.

10.

11.

dy dy du
Now —= = —= X —.
ow dr  du . dx
@:8xu8’1:8u7
du
du

—=3xTxz 1 =21a8
dx
7

So, % — 8u” x 2125 = 8 (327 — 9)" x 2126 = 1682° (327 — 9) .
dy 7
Hence e 16826 (3x7 — 9) .

Let u = 222 — 423, then v/ = 4z — 1222
Let v = 5+ 22, then v/ = 22.
Product rule: 3y’ = v'v + uv’.

Substitute u,u’,v and v’ into the product rule:
y' = (42 — 122%) x (5+2%) + (22° — 42%) x 22
=20z +42% — 6027 — 122* + 42° — 82*
Hence 3/ = —202* 4 82% — 6022 + 20z.

Let uw = 5+ 223, then u’ = 622.
Let v = —922 + 823, then v/ = —18z + 2422.
Product rule: 3’ = /v + uv’.

Substitute u,u’,v and v’ into the product rule:
y' =627 x (—92” + 82°) + (54 22%) x (—18z + 2427)
= —5da? 4 482° — 90z + 1202* — 362" + 482°
Hence y' = 962° — 90z* 4 12022 — 90z.

Let u = 8h — 8h3, then v/ = 8 — 24h2.
Let v = 9h3 — 8, then v’ = 27h2.
Product rule: 3’ = v'v + uv'.

Substitute u,u’,v and v’ into the product rule:
y' = (8 —24R%) x (9h® — 8) + (8h — 8h*) x 27h?
= 72h* — 64 — 216h° + 192h* 4 216h> — 216h°
Hence y' = —432h° 4 288h3 + 192h% — 64.

Q1 f'(z) = —32% — 24z — 48
Q2 f'(z) =0, so from Q1 , —32% — 242 — 48 = 0, so we use a = —3,b
Hence

24+ /(~24)° — 4 x (—=3) x (—48)
2x(-3)

24 £ /576 — 576
6

xTr =

24 + /0
—6

24

—6

=—4

—24,c¢ = —48 in the quadratic formula.



Q3 f(x) =—6x — 24
Q4 f'(-3)=—3x(—3)> =24 x (—3) —48 = -3

12. Let u = 4r2 + 5r, then v’ = 8 + 5.
Let v = —7r% 4+ 4r, then v/ = —14r + 4.
u'v — u'

Quotient rule: 3’ = 5

, SO
v

(8r +5) x (=7r? +4r) — (472 + 5r) x (—14r + 4)

/

y:

(=mr2 + 4r)2
=567 4+ 32r2 — 352 + 20r — (—56r° + 1612 — 7012 4 207)
B (=r? + 47“)2
_ —5613 + 3212 — 3572 4+ 20r + 5613 — 1672 4+ 70r? — 207
B (=r? 4+ 47“)2
Hence y' = 517722
(=7r2 4+ 4r)



