M2REG-AOD-2324-ASM-SET 2-MATH
Suggested solutions

1. f'(x)=2cosx —1

When f'(x) =0,
_1
COSX—E
_7T
x=3
T T
by O<x<§ §<x<7r
ro| e | -

F(0)=0; f (g) V3 % and f(r) = —7.

The greatest value of f(x) is V3 - g

The least value of f(x) is —.

’ n n
2 ()———3ds1n x+—3)cos(x+—3)
y T
When —= = ==
en 0, x G

The stationary point is (%, 1+ 71).

T T /4
X 0<X<€ g<x<§
(b)
dy
dx -

by . . .
(E’ 1+ 71) is a maximum point.

x+1

d
3. (a) ay = 4 xe
= e (1 +x)
d
When ay =0,x=-1.
Stationary point is (=1, —1).
X | x < -1 | x>-1
dx

(=1, =1) is a minimum point.

+
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d 1
4. ay =2x(1 - 3:%)? +42 (5) (1-3x%) "3 (=6x)

= (1-3x%)77 [2x(1 - 3x%) - 3%
= (1 = 3x%) 72 (=9x% + 2x)

d 2
Whenay =O,x=00ri§.

\/§< < \5 \/§< <0]0< <\/§ \/§< <\/§
x 3 YT 3 =7 SN B
d
ay _ + _
Maximum points are V2 2v3 and V2 23
X -— = -, —|.

ump 3° 27 3° 27

Minimum point is (0, 0).

(x+h)? x2

(x+h)+1 — x+1

d .

x+h)?x+1) —x*(x+h+1)

= lim

h—0 hx+1D(x+h+1)

— lm hx% + (h? + 2h)x + h?
h—0 h(x+1)(x+h+1)
B X+ (h+2)x+h
o0 (x+ D(x+h+1)

_x(x+2)

S (x+1)2
x(x+2) 50
(x+1)2

x(x+2)=0

(b)

x<-2 or x>0
(Acceptx < =2 orx > 0)

d -+ 5
6. (a) ay:}ll%%

m 6(x + h)? — 6x2
h—0  hx?(x + h)?
12x + 6h
=lim —
h—0 x2(x + h)?
_12x
=
12
=3

(b) When the curve is increasing, Ey

Required range is x > 0.
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7. (a) jx—y = 3x? — dkx — 4k IM
= (x —2k)(3x + 2k)
d2
)~ 6x -4k
dxz

d 2%k
When ay = 0,x =2k or -
d2y

2 . =6(2k) -4k =8k >0 IM
Thus, y attains its local minimum at x = 2k. 1
(b) (2k)? = 2k(2k)? - 4k*(2k) = —1000
-8k = —1000
k* =125
k=35 1A
8. (a) f'(x)=12x>+4kx+15 1A
(b) Since f(x) is continuous and there are no turning points, we have f’(x) > 0 or f’(x) < 0 for
all x e R.
A = (4k)* —4(12)(15) <0 IM
16k* =720 < 0
-3V5 <k <3V5 1A

dy _ 2x(x+1) = (x* + p)

9. — M
@ 4 (x+1)2
2
2 —
=X +ZX—p 1A
(x+1)2
1’+2-p
b) () ——— =0 1M
® O 737
p=3 1A
(i) x> +2x-3=0 IM
x=-3 or 1
X |x<—3 | 3 <x<-1 | -1<x<1 |x>1
dy N 1M
dx
Whenx =-3,y=—-6;whenx =1,y =2.
The local maximum is —6 and the local minimum is 2. 1A+1A
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10. (@ y=1+—
X

dx x2
B 1-Inx

dy _ ,lc(x) —Inx(1)

x2

@y ¥ (—%) — (1 = Inx)(2x)

dx2 x4
B —3x+2x1nx

= =
B 2Inx -3

3

dy
b) When — =0,
®) endx

I1-Inx=0
Inx =1
xX=e
1 1
Whenx:e,y:e+ne:e+
) ) ( e+1)
Stationary point is | e, .
e
d? -
&y _2Ime-3 1
dx?|,_, e’ e’

e+1)\. . .
e, is a maximum point.
e

2x _ 1IN 2x
. dy _e (x+1)(2¢™)
dx e4x
_=2x -1
- er
dZy 2% — (=2x — 1)(2¢%)
dx2 etx
_ Ax
=%
dy -2x-1
0 & =—=—=0
1
x=-=
2
Stati int i I oe
ationary pointis |—=, —|.
-1
d®y 4(7)
12 =T
G
= 2e
<0

It is a maximum point.
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, 1 Inx
12. (a) f(x)Z)?—x—z
When f'(x) =0,

Inx =1

XxX=e

X |O<x<e|x>e

f'(x) +

1
The maximum value of f(x) is f(e) = —.
e

(b) By (a), f(x) < f(e).
Inx 1
x e
Inx® <x

IA
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