M2SUM-DRILL-2425-ASM-SET 4-MATH
Suggested solutions

1. (a) Vertical asymptote is x = 1.
B x2(x +5)

0=

13 6

=x+7+ +
Y T T -

Oblique asymptote is y = x + 7.

13 6
(b) f(x)=x+7+x_1 +(x_1)2

’ 1 _ 13 B 12
f(x)=1 PR —T
” _ 26 36
f(x) = TEE + TEE
o (x—14
(c) Note that f’(x) = W

When f’(x) =0,x =5o0r0or -2.

X x <=2 -2<x<0 O<x<l1 l<x<5 x>5
f'(x) + - + - +
. o 4
Maximum point is (—2, 3)
7 -5
(d) When f"(x) =0,x = e
< - > 3 <x<1 > 1
g T 137 g
[ (x) - + +
. . . 5
G has one point of inflexion at x = T

The claim is disagreed.

(e) Letu =x — 1. Then du = dx.

M2SUM-DRILL-2425-ASM-SET 4-MATH-MS-1 1

1A

M

1A

M

1A

1A

IM

1A

M

1A



2 0 -1
13(u+1)-7

= x—+7x +/ %du

2 -5 -6 u

45 -l
:—+/ (13u~ '+ 6u~?) du

2 Js

-1

45
= —+|131n|u| —6u_1]

2 -6

55
=—-13In6

> n
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2. (@) y=e

d
R P

dx
Let (a, 0) and (0, b) be the coordinates of Q and R.

e -0

=373
r—a
1=-3(r—a)
1+3r
a =
3
1+3
The x-coordinate of Q is +3 r'
e —b
=3 =3r
r—0 ¢

e —b=-3re ¥

b=(1+3r)e™

The y-coordinate of R is (1 +3r)e™".

r

(b) Let A square units be the area of AOQR.

1 1+3
A:§~ +3 . (1+3r)e™"
1
= 6(1 +3r)%e™"
dA 1
=g+ 3r)2e™ (=3) + (1 +3r)e™™
r
1
= 5(1+3n(1 - 3r)e™"
dA 1 1
When I =0,r= 3 or -3 (rejected).
1 1
0 Z Z
r <r< 3 r> 3
dA
_— + —
dr
. 1
A is the greatest when r = 3
. 1 g -3(1)
Required area = — [1+3 ||| e °\3
6 3
2 .
= — square units
3e
() OR=(1+3r)e"
dOR d
=B -3+ 3r)e_3r]d—’;
dr
=_9 =3r 2"
re” 4
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dA_dA dr
dt  dr dt

1 1 dOR
=|=(1 1-3r)e™" —
[2( 301 =3n)e ][—91’6‘3’ dr }
__(1+3r)(1—3r) dOR
- | 18r dr
Wh =—.
enr =
1 1
dA (1+§)(1—z) dOR
- __ . M
dr 3 dr
_ _LdOR
4 dt
R
Note that 0 < _dok <1
dr
0< 4 < ! < !
d 4 3
The claim is agreed. 1A
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3. (a) Notethatxz—x+1:(x—§) +7

1 3 3
(b) Letx — = = £tan 6. Then dx = £ sec? 0do.
2 2 2
1 dx % %se@@
/—=/ 250 4
axr-x+l Joz Jtan?0+ 3
2V3 %
=i/6d6
3 Joz
3
) o
3 _x
3
_\/§7r
3

(c) Letu = a—x. Then du = —dx.

/Oaﬂx)dx:/ff(x)d“[f(x)dx
:/()gf(x)dx_/zof(a—u)du

:/ng(x)d“/()gf(u)du

=2‘/ng(x)dx

(d) () sin2x = 2sinxcosx
. sinx
— COS X
sec? x
2tanx

"~ 1 +tan?x
2t

T 1+
(i) Letu:x—%. Then du = dx.

B
- dx= - -
/0 2 +cos 2x /n 2 +cos (5 +2u)
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(iii) Let 7 = tanx. Then df = sec? x dx = (1 + %) dx.

s s

2 1 dx T 1 dx
/0 2 +cos2x _'[Z 2 —sin2x

1
1 1
=/ 2_L.1+t2dt
-1 1+12
||
=— —dt
2[1t2—t+1
_Vn
6

1
2 +cos2x
1 1

flr—x) = 2 + cos(2m — 2x) T 2+ cos2x
Use the result of (b) and (c)(iii).

s

ﬂ—l dx =2 b dx
,/0 2+cos2x ,/0 2 +cos2x

ZQ(Q)

(e) Put f(x) =
= f(x)

6

_\in
T3
1 3 1
2 +cos(2x +2nm) 2+ cos2x

Note that f(x + nn) =

20227 1
—dx
/0 2 + cos 2x
20227

T 2n
:/ f(x)dx + f(x)dx+...+/ f(x)dx
0 b/g 2

0217

b/g 2r 2022
:/ f(x)dx + f(x+7r)dx+...+/ f(x+20217) dx
0 7 20217

=2022/O £(x) dx
= 2022 (g)

= 674V3x
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T
4. (a) cos* x dx
0 ”1
:/ —(1 +cos2x)? dx 1M
0 4

T
1
=f 4_1(1 +2 cos 2x + cos® 2x) dx
0

1 1
:/ —[1+2cos2x+ = (1 +cos4x)|dx IM
o 4 2
(3
:/ _+c052x+cos4x dx
o \8 2 8
3x sin2x  sindx |”
=—]+ +
8 4 32 |,
3n
= 1A
8
(b) Letu = k —x. Then du = —dx. 1M

k 0
/ F)g () dx = / FOk —u)g(k — ) du
0 k
k
- /0 F(0)g(k — u) du
k
- /O F)g(k - x) dr
1 k k
| [ reeware [ rwet-nas ™
k
=5 | o+ etk -

k
a
=§A.ﬂmw 1
1

(¢) (i) Put f(x) =cos*x, g(x) = T and k = 2.
f(2n —x) = cos*(2m —x) = cos*x = f(x)
1
g(x) +g(2n —x) =

1 + esinx + 1 4 esin(27—x)

1 1 esinx

= 1+esinx + 1+e—sinx ’ esinx
=1 1M

Use the result of (b).
2n 4 2
1
cos ‘x dx == cos* x dx 1M
0 1 + eSinx 2 0

1 V.4 1 2r
:—/ cos4xdx+—/ cos* x dx
2 0 2 Vs
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Letu = 2m — x. Then du = —dx. 1M

2r 4 V.4 0
1 1
i Y. cos*xdx — = cos*(2m — u) du
0 1+esmx 2 0 2 -
| 1 r"
:—/ cos4xdx+—/ cos* u du
2 Jo 2 Jo
T
=/ cos* x dx
0

3
_3n 1A
8
(n) /27r SmeOS xdx=/27r (1+esinx _V.I)COS“xdx
1+eslnx O 1+esmx
2n 2
:/ cost x dx — / cos” X IM
0 1+esmx
_» 3 3
8 8
3
_3n 1A

8
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5.

(a) (1) Letx =2tand. Then dx = 2sec” 6 do.
1 2 sec?
/ dx=/ sec” 6 40
x2+4 4tan? 6 + 4
1
=— [ do
-/
19+ tant
= —0 + constan
2

—ltanlx
2 2

+ constant

(ii) /ln(x2+4)dx=xln 244

[+ +4) -

:xln(x2+4) /( x214)dx
[ +4) -
[ +4) -

dx
2x+8

=xIn(x*>+4
x2+4

=xIn(x*+4) - 2x + 4tan™! 5 + constant

(b) Letu = —x. Then du = —dx.
a 0 a
h dx = h dx h dx
/_ e / sWht dr e /0 ()
0 a
=—/ g(—u)h(—u)du+/ g(x)h(x) dx
a 0
- / ¢ (—u)h(u) du + / g()h(x) dr
0 0
- /O [g(=x) + ()] h(x) dx

=‘/Oah(x)dx

7* r T
, then g(x) + g(—x) = L T T :

(c) Letg(x) = T

Let h(x) = 1n(x2 + 4), then h(—x) = 1n((—x)2 + 4) - 1n(x2 + 4) - h(x).

2 7% In(x? + 4) 2o,
/_2 e dx_/o ln(x +4)dx

2
=[x ln(x2 +4) —2x +4tan”! ﬂ

0
=6In2-4+n
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6.

(a) (i) The vertical asymptote is x = —1.
The horizontal asymptote is y = 0.
. 36x
C(x+1)2
36 36
Tx+l (x+1)2
dy 36 72
KT R PRI
_36(1 —x)
Co(x+1)3

When% =0,x=1.

(i) y

X x < -1 -1<x<l1 x>1
dy
—_— — + —
dx

Local maximum point of G is (1, 9).

. _ k 36x
o oo [

ko2
= 129677/ dx
0 (x+ 1)4
Letu = x + 1. Then du = dx.

k+1 2
-1
V:12967T/ ( 4) du
1 u

k+1
1 2 1
=12967Z'</1 (;—;+;)du

k+1
—1296n| - L4 Lo L
u u? 3ud

1

1A
1A

M

M

1A

M

IM

IM

= 12967

1 1 1
EYRRTESIE _3(k+1)3+§}
SBk+1D?>+3(k+1) -1+ (k+1)°

(k+1)3
[(k+1)-1]3
(k+1)3

=432r -

= 4327 -

432k
T (k+1)3
2 3_ 3 2
iy Vg KD =36+ D dk
dr (k+1)° dt

1296k*r  dk
(k+1)% dr
1296(2)%n  dk
Q2+ D4 dr
dk 1
dr ~ 4n
< 0.08

The claim is incorrect.

16 =
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