Answer on Question #60913 — Math — Calculus

Question

A) Solve the following simultaneous inequalities
8x-3<1/4 [x +16]<x + 10

B) Differentiate the following functions
y =x"3+ [6x] ~(-4)- [4x] ~(1/2)+ 10

y=( [6x] *3+ [4x] ~2+3)( [2x] 72- [4x] ~(-2)+5)

Solution
A)
Case 1. If [x + 16] = x + 16, then

8x—3s§[x+16]<x+10—>

8x—3s"+416<x+10—>

2x—12<x+16<4x+ 40—
{32x—12§x+16,_)

x+ 16 < 4x + 40,
{32x—xs 12+16,_)

16 —40 < 4x — x,
{31x < 28, .

—24 < 3x,

28
<_J
— 31

x > —8.
Answer: (—8,

X

28
vl

Case 2. If [x + 16] = max{m € Z|m < x + 16}, then
8x—3 < [x+16] <x+10> 32x—12 < [x +16] < 4x + 40 -

- 32x—12<[x]+16 <4x+ 40 —>
32x — 28 < [x] < 4x + 24
Consider



x <4x +24if 4x + 24 is integer
x < 4x + 25if 4x + 24 is not integer
—24 <3xif 4x + 24 =k, k is integer
|—25 < 3xif 4x + 24 + k, k is not integer

[x] <4x+24 =

: K .
x>—81fx=z—6, k isinteger

25 K .
x>—?lfxiz—6, k is integer

If x =—8,then 8-(—8)—3 < l[—8 + 16] < —8 + 10 is false, hence x = —8is not

a solution. If x = —23—5, then 8- ( ) [— + 16] < —— + 10 is false,

therefore, x = — 23—5 is not a solution. Check any number between — ? and —8, for
81 81

example,x——ﬁ. 8-( ) [— +16]<_E+10’

648 < Z < 1.9 is true.

Consider
x = 32x — 28 if 32x — 28 is integer
> —
[x] = 32x —28 = [x > 32x — 27 if 32x — 28 is not integer
31x < 28if 32x — 28 =m, m s integer PR
31x < 27 if 32x — 28 # m, m s integer

- _m+7 < int
x_311fx 37 T g mis integer
<27 ¢m+7 .
x_311fx 32 8mlsmeger

If x =§,then 8-(§) -3 Sl B4 16] <2110 is wrong, hence x =2isnota
31 31 4131 31 31
solution. If x = Z’ then 8- (H) ~3<-: [H + 16] <224+10is true, hence x = 27 ie
31 31 4131 31 31

: 27 28 9
a solution. Check any number between - and 37 for example, x = o

8- (2) -3 <1[=+16] <=+ 10, which s false.

Answer: (—%, —8) V) (—8,% ].



B)
Case 1. Assuming [6x] = 6x, [4x] = 4x, [2x] = 2x.

f
1
y = x% 4 (6x)7* — (4x)z + 10, then
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y = ((6x)3 + (4x)? + 3)((2x)*> — (4x)"2 +5) =

= 864x° + 64x* + 1080x3 + 92x2 — ZLx —
2 16x
y' = 4320x* + 256x° + 3240x% + 184x + — — 2.

+ 14, then

Case 2.
Assuming [6x] = max{m € Z|m < 6x}, [4x] = max{k € Z|k < 4x},

[2x] = max{l € Z|l < 2x}.
If

y =x3+([6x])7* - ([4X])% + 10, then

. k Lo, .. .
y' =3x?,ifx # o X * " k is integer, [ is integer,

y' does not exist if x = %or x = i, k is integer, [ is integer.
Ify = (([6x])° + ([4x])? + 3)(([2x])? — ([4x])7? + 5), then

. k Lo, .. .
y'=0,ifx # o X * " k is integer, [ is integer;

L k L. .
y' does not exist if x = corx =-, k is integer, [ is integer.
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