MATH1040 Basic Mathematics Practice Problems 10 SOLUTIONS

1. (1) Let u=192%+2, so y = v
dy dy du
Now -2 = < « &2
Vdr T du 8 dz

d
—y:2xu271:2u1:2u
du
d—u:9><8><x8’1:72307
dx

So, % =2u x 7227 = 2 (928 + 2) x 7227 = 14427 (928 + 2).

d
Hence cTy = 14427 (92% + 2).
x

(2) Let u =06 — 9z, then v’ = —9.
Let v = 9 — 8z, then v/ = —8.
u'v —uv’

Quotient rule: 3y’ = - , SO
, —9x(9-8z)—(6-92)x (~8) -8l+T2r+48-72c 33
(9 — 8z)? (9 — 8x)? (9 —8z)*
Hence y' = —iz.
(9 — 8x)

(3) Let u = —223+ 7, then v/ = —622.
Let v = —9 — 92, then v/ = —9.
Product rule: 3y’ = uv'v + wv'.

Substitute u,u’,v and v’ into the product rule:

y' = —62% x (=9 —9z) + (—22° + 7) x (-9)
= 5422 + 5423 + 182 — 63

Hence y' = 7223 4 5422 — 63.

(4) Let u = 4t%> + 9, then u/ = 8t.
Let v = —9t? + 5t, then v/ = —18t + 5.
u'v — uv’

5 , SO

Quotient rule: ¢y’ =
v

, 8t x (=9t +5t) — (42 4+ 9) x (—18t +5)

Y

(—9¢2 + 5t)°
=727 + 40t — (=72t 4 20t% — 162t + 45)
B (—9¢2 + 5t)°
| —=T26% + 4082 + 7263 — 2047 + 162t — 45
B (—9¢2 + 5t)°
Hence 4 — 20¢% + 162t — 45

(=92 + 5t)

(5) Let u = —5z — 422 + 2, then v/ = —5 — 8z.
Let v = —1 — 5z, then v/ = —5.

u'v — uv’

Quotient rule: 3’ = 3

, SO
v



(=5 —82) x (=1 —5z) — (—=5z — 422 + 2) x (=5)

/

y:

(=1 —52)°
_ 5+25z+ 8244022 — 252 — 2022 + 10
(=1 —152)
Hence ¢ — 2022 + 8z + 15

(-1 —52)°

(1) Let u=32"8+6, s0 y = u?.

dy _dy  du
Now de du  dz
@:2xu2_1=2u1:2u
du
du _ _ —8—1 _ _o4.—9
%—SX(S)X.Z' = —24zx
4 -8
So, Z—i =2ux (—2427%) =2 (3278 +6) x (—2427%) = —48z7% (3x7 8 +6) = _ BB +6) (329 +6) :
-8
Honce W = BB +6)
dx x?

(2) Let u =6z — 6, then v/ = 6.
Let v = -9z — 6, then v/ = —9.

1oy ool
Quotient rule: 3y’ = M , SO
v
, 6x(=92-6)—(62-6)x(-9) —54z-36+54z-54 90
(=92 — 6)° (=92 — 6)° (=92 — 6)*
Hence ¢/ = ,LQ.
(=92 — 6)
(3) Let u = —5 — 6t3, then v’ = —18¢2.
Let v=—6-+t, then v/ = 1.
Product rule: y' = u'v + uv’.
Substitute u,u’,v and v’ into the product rule:
y' = —18t* x (=6 +1t) + (=5 — 6t%) x 1
= 108> — 18> — 5 — 6t°
Hence y' = —24t3 4 108t% — 5.
(4) Let u= —102% + 2, then v’ = —202z + 1.
Let v = 722 + 6z, then v/ = 14z + 6.
. , v —u
Quotient rule: y' = ——— , so
v
, (=202 41) x (722 +62) — (—102% + z) x (142 4 6)
Y (722 + 62)°
_ —1402% — 12022 + 722 4 62 — (—1402° — 6022 + 1422 + 62)
B (722 + 62)°
_ —14023 — 12022 4 722 4 62 + 14023 + 6022 — 1422 — 62
(722 + 62)°
—6722
Hence 3’ = 7Z2
(722 + 62)



(5) Let u= —422 — 92 — 3, then v/ = -8z — 9.
Let v = =722 + 52+ 3, then v/ = —14z + 5.
u'v — uv’

Quotient rule: 3y’ = , SO

02

(=82 —9) x (=722 + 5z +3) — (—42% — 92 — 3) x (—14z +5)

/

y =
(=722 + 52 4 3)°
_ 5623 — 4022 — 242 + 6322 — 452 — 27 — 5623 + 2022 — 12622 + 452z — 422 + 15
(=722 + 5z + 3)°
—832%2 — 66z — 12
Hence y' = : :

(=722 452+ 3)%

3. (1) Let u=—7—92% so y = u?.

dy dy du

Now — = —= x —.

VT du X dx
d
—y:2><u2*1:2u1:2u
du
d—u =-9x4xzt =-3623
dx

d

So, =% = 2u x (=862%) =2 (=7 — 92*) x (=362%) = ~72¢? (=7 — 9z%).

dy
Hence e = —72z3 (—7 — 9x4).

(2) Let u = —2z, then «/ = —2.
Let v = =5z + 1, then v/ = —5.

/)
uotient rule: y' = “2 %Y g0
Q (1 s
v
,_ 2x(-hr+1)— (20 x(-5) _10w-2-10c _ 2
(=5 +1)? (=5z +1)* (=5z +1)°
2
Hence ¢/ = ————.
(=bx +1)

(3) Let u = —5— 3h, then v/ = —3.
Let v = —h + b3, then v/ = —1 + 3h%.
Product rule: y' = v/v + uv’.

Substitute u,«’,v and v’ into the product rule:
y'=—=3x (=h+h®) + (=5 —3h) x (=1 + 3h?)
= 3h — 3h® + 5 — 15h% + 3h — 9R®

Hence y' = —12h3 — 15h% + 6h + 5.

(4) Let u = 72? + 5z, then v/ = 14z + 5.
Let v = 722 + 2, then v’ = 14x.
w'v — uv’

Quotient rule: 3y’ = , SO

02

(142 +5) x (72?4 2) — (72?4 bz) x 14z

/

v (722 + 2)°
B 9823 + 28z + 3522 + 10 — (98z3 + 70x2)
B (722 +2)°
_ 983 + 28z + 3522 + 10 — 9823 — 70x2
B (722 + 2)°



—3522 + 28z + 10
(722 4 2)°

(5) Let u=—1+8r — 7r?, then v/ = 8 — 14r.
Let v = —9r% — 6r, then v/ = —18r — 6.
u'v — uv’

Hence y' =

Quotient rule: 3’ = , SO

02

(8 = 14r) x (=9r? —6r) — (=1 + 8r — 7r?) x (—18r — 6)

’_
Y (=9r2 — 6r)>
_—T72r% — 487 + 1261° + 8477 — 181 — 6 + 14472 4 48r — 1261r° — 42¢?
(—9r2 — 6r)°

Hence 5/ — 11477 =187 =6
(=9r2 — 6r)°

1
4. (1) Letu:9—m’3,soy:—3:u*3.
u

dy dy du
Now —= = —= x —.
ow de  du x dx

@ =-3xu 3t =3
du
d
% =3xa 3 =371

dy —4 —4 —3\—4 —4 —4 —3\4 9
So, —= = —3u 3x :73(9717 ) X 3x 9z (97513 ) =— I

dx 24 (9 — z73)
Hence —= = —%.

dx 24 (9 —273)

(2) Let u=3t+ 5, then ' = 3.
Let v =8 — ¢, then v/ = —1.

Foy ool
Quotient rule: 3y’ = uvvi;w , SO
, 3X(8—t)—(3t+5)x(~1) 24—3t4+3t+5 29
8—1)° (8—1)* 8—1)*
29
Hence ' = ——.
(8—1)

(3) Let u = 4h? — 1, then v’ = 8h.
Let v = 4h3 — 2h?, then v’ = 12h? — 4h.
Product rule: y' = u'v + uv’.

Substitute u,u’,v and v’ into the product rule:

y' =8h x (4h® — 2h*) + (4n* — 1) x (12h* — 4h)
= 32h* — 16h° + 48h"* — 16h° — 12h* + 4h

Hence ' = 80h* — 32h3 — 12h% 4 4h.

(4) Let u = 7h? + 3, then v/ = 14h.
Let v = 4h? + 5, then v’ = 8h.

u'v —uv’

——— , 80

Quotient rule: 3y’ = 5
v



 14h x (4h? +5) — (7h? + 3) x 8h

/

Y (4h2 + 5)

~ 56h% + 70h — (56h° + 24h)
B (4h? + 5)?

~ 56h° + 70h — 56h% — 24h

(4h2 +5)*
46h
Hence y' = LQ
(4h? +5)

(5) Let w = —3 + 2r, then v/ = 2.
Let v =7 4 6r2 — 4, then v/ =1 + 12r.
_ , v —uw
Quotient rule: ¥y’ = ————, so
v

2% (r+6r2—4) — (=3+2r) x (1+12r)

/

V= (7"—1—67“2—4)2
2 +12r% — 84+ 3+ 36r — 2r — 24r?
(r + 672 —4)2
1272 -
Hence y — —2r +30r =5,
(r+6r2 —4)

(1) Let u= —42% — 3, so y = u®.

dy dy du

Now —= = — X —.

ow dx duxdz
d

£:5xu5_1=5u4

d7u
dzx

So, % = 5ut x (—242%) = 5 (—4a® — 3)" x (~242%) = —1202° (—42® — 3)".

= —4x6xz0"1=-2445

d
Hence % = —1202° (—4a® — 3)4.

(2) Let w =3 — 2r, then v/ = —2.
Let v =7+ 9r, then v/ = 9.
u'v — uv’

Quotient rule: y' = ———— , so
v
g T2XTHIN = (3-2)x9 M-8 -2T1s 4l
(74 9r)? (7 + 9r)? (74 9r)*
41
Hence y = —————.
(74 9r)

(3) Let u= —2r + 10r%, then v’ = —2 + 30r2.
Let v = —3r% 4+ 4, then v/ = —6r.
Product rule: y' = v/v + uv’.

Substitute u,u’, v and v’ into the product rule:

y = (=2+30r?) x (=3r* +4) + (—2r + 10r%) x (—67)
=6r2 — 8 — 90r* + 12072 + 122 — 607*

Hence 3/ = —150r* + 1382 — 8.



(4) Let u = —6t% + 5¢, then u' = —12t + 5.
Let v = —t? + 4, then v/ = —2t.

. uw'v — uv'

Quotient rule: y' = ———— , 5o

v

(12t +5) x (—t? +4) — (—6t2 + 5t) x (—2t)

/

y:

(=12 + 4)
126% — 48t — 517 4 20 — (12° — 10¢?)
- (—t2 +4)°
1203 — 48t — 5t% + 20 — 12t + 10t2
- (~2 +4)°
Hence 3 = 5t2 — 48t + 20
(=12 +4)*

(5) Let u =Tt + 7t + 1, then v/ = 7 + 14t.
Let v = —8t + 6t2 — 3, then v/ = —8 4+ 12¢.
u'v — uv’

Quotient rule: 3’ = 3

, SO
v

/

(74 14t) x (=8t + 6t> —3) — (7Tt + 7t + 1) x (-8 + 12¢)

v (=8t + 6t2 — 3)°
=56t + 4207 — 21 — 112> + 84¢% — 42t 4 56t — 841 + 561* — 841> + 8 — 121
(=8t + 612 — 3)°
—98t2 — 54t — 1
Hence y' = 08 > 5

(=8t + 612 — 3)*



