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Exercise 7A
1 a f(x)=3x*+8x+2 1 f fix)=5+12x
f'(x)=6x+8 f'(x) = 15x* + 12
If f'(x) > 0 then If f'(x) > 0 then
6x+8 0 15x*+12>0
6x > —8 This is true for all real values of x.
x —4 So f(x) is increasing forx e R .
So f(x) is increasing for x > —4%. g f0) = x' + 20
! — 3 +
b flx)=4x -3 f') = + 4x
) =4 — 6 If f'(x) > 0 then
(x? R X 433 +4x > 0
4 i 46x So f(x) is increasing for x > 0.
X7
x<2 h f(x) =x*— 8
So f(x) is increasing for x < £. f'(x) = 4x> — 24x
If f'(x) > 0 then
3_hp.2
¢ flx)=5-8x—2x? 4x2 24x° 20
£(x) = -8 — 4x 4x“(x—6) > 0
, xX2>6
Efgf_(z)x Z> Oothen So f(x) is increasing for x > 6.
82 2 a fx)=2" O
x s 2 P'(x) = 2x— 9
So f(x) is i ing for x < —2. R
o f(x) is increasing for x If £/(x) < 0 then
d f(x) = 2x> — 1522 + 36x 2x ‘29 > g
£'(x) = 6x2 — 30x + 36 X <9
If f'(x) > 0 then *=2
62 —30x +36 >0 So f(x) is decreasing for x < 3.
6(x>—5x+6)>0
6(x -2)x—3)2>0 b f(x) =5x —x*
Considering the 3 regions: f'(x)=5-2x
x<2  2<x<3 x23 If f'(x) < 0 then
6(x—2)(x—3) +ve —ve +ve 5-2x<0
Sox<2Zorx =3 2% > 5
So f(x) is increasing for x < 2 and x > 3. x5
e f(x)=3+3x—32+x So f(x) is decreasing for x > 3.
f'(x) =3 — 6x + 3x? 5
If f'(x) >0 then ¢ fx)=4-2x—x
3—6x+3x2 20 f'o)=—2-2x
3(1-2x+x%) 2 0 If f'(x) < 0 then
3(1-x)* >0 —2-2x<0
So f(x) is increasing for x € R . 2x 2 _?
X2 -

So f(x) is decreasing for x >
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2 d fix)=2x"—3x—12x 2 h f(x)=x*(x+3)
f'(x) = 6x* —6x — 12 =x°+3x%
If f'(x) < 0 then £'(x) = 3x% + 6x
6x>—6x—12 <0 If f'(x) < 0 then
6(x*—x—2)<0 3x2+6x <0
6(x—2)(x+1) <0 3x(x+2) S0
Considering the 3 regions: Considering the 3 regions:

x<—-1 —-1<x<£2  x2>2 x<—2 —2<x<0 x=0

6(x —2)(x+1) +ve -ve +ve 3x(x +2) +ve -ve +ve
So-1<x<2 So f(x) is decreasing on the interval
So f(x) is decreasing on the interval [-2, 0].

[-1,2].
3 fx)=4-x2x*+3)=4-2x—3x

e fx)=1-27x+x° f'(x)=—6x> -3
f'(x) = 27 + 3x? x> >0 forallx e R, so—6x>—3 < 0 forall
If f'(x) < 0 then xeR.
—27+3x* <0 Therefore, f(x) is decreasing for allx e R .
3% = 27
2S99 4 a f(x)=x>+px
3<x<3 ' ' f'(x)=2x+p > Owhen—1 <x <1
So f(x) is decreasing on the interval Whenx=-1,f'(x)=—2+p > 0,s0p > 2
[=3. 3], So forf'(x) > 0,p > 2eg.p=3
Whenx=1,f'(x)=2+p > 0,s0p > 2
f )= x+25x" However, p > 2 to work with x = —1.
f'(x) = l—é
x’ b Using the proof from part a, any value
If f'(x) < 0 then p = 2 will work.
-3 <
X

25
1< =
x2S 25
S5<x<5

f(x) is not defined for x = 0.
So f(x) is decreasing on the intervals
[-5, 0) and (0, 5].

g f(x)= xl+9x_%
f'(x)=1x 7 —9xLlx?
Iff (x) < 0 then

+x 7 =9xtx <0

' <0

1,2_9
2x 2x

w\w

ol

X
-9) <

2 (x 9) <0

f(x) is defined for x > 0.

f'(x) < 0 forx < 9, so f(x) is decreasing on

the interval (0, 9].
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