Dexter Wong & His Mathematics Team
Summer Course 2022 — 2023
MATHEMATICS Extended Part
S5 — S6 M2 Integration Assignment

Name: Telephone:

Student number: Centre:

Lesson date: SUN/MON/TUE/WED/THU/FRI/SAT

INSTRUCTIONS

1. Attempt ALL questions in this paper. Write your answers in the spaces provided in this Question-

Answer Book.
2. Unless otherwise specified, all workings must be clearly shown.
3. Unless otherwise specified, numerical answers must be exact.

4. The diagrams in this paper are not necessarily drawn in scale.

Suggested solution

oo

Distributed in summer course
S5 — S6 M2 Integration
Phase 1 — Lesson 2
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1.

(a) Letu =x+2. Then du = dx.
/x—ldx:/u—3du
x+2 u
3
:/(1——)du
u

= u — 31n|u| + constant

= x — 31n|x + 2| + constant
1
b) Letu = vx. Then du = —— dx.
(b) Vx R
/\/)_C_l 2/ ‘/}_I.L)dx
X +24x VX +2 24/x
u-1
=2 d
/u+2 "
=2u — 61n |u + 2| + constant

= 2v/x — 6In(+/x +2) + constant

2. (a) Letu =x— 1. Then du = dx.
/x(x— 1)"dx = /(u+ Du" du
/(u"+1 +u™) du
n+2 n+l
+)2 (= n )1 + constant
n n
(b) Letx =sinf. Then dx = cos 6 dé.
/ sin20(sin @ — 1)?°1*dg = 2/ sin 6 cos O(sin 6 — 1)2°14 dg
=2/xu—nm”m
(sin@ — 1)2016 2@m9—nwﬁ+ ant
= constan
1008
co?9 -1 cos26 —sin’@
3. (a) =
L+cot?0  sin®6 + cos2 6
cos 26
= = cos 26
sin @ cos (1 + cot? 6) / sinf cos 6
b dd= | ————do
®) / cot26 — 1 cos 26
1 sin 26
== do
2 / cos 26
1 d
=-7 & (where u = cos 26)
u
1
=-2 In | cos 26| + constant
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4. (a) Letu = x*> — 8x +32. Then du = (2x — 8) dx.

x—4 1 du
T o ge=2 [ 2
/x2—8x+32 2 u

_ Inju|
= —— + constant
2

_In|x? - 8x +32]
B 2

8x —32
b 1+ —— | dx
(),/x2 8x +32 /( +x2—8x+32)

= x +41n |x? — 8x + 32| + constant

5. (a) Letu = x> +2x +2. Then du = (2x + 2) dx.

/ 2x +2 dr = du
xX2+2x+2 u
= In |u| + constant

= In |x? + 2x + 2| + constant

2 2x +2
(b)/x_dx:/ [ Z+2 )
xX2+2x+2 X2+2x+2

— In |x? + 2x + 2| + constant

6. Letu:l+%. Thendu=—%dx.
X X

/Vx2+3dx:_l/ x2+3 _g &y
x4 6 X x3

= ——u? + constant

! 1+ 3 + constant
= — S
9 x2

I
7. Letu = 3 +sin(Inx). Then du = <201 4,

/ cos(Inx) dr — du
x[3+sin(lnx)] u
=In|3 + sin(In x)| + constant

= In(3 + sin(In x)) + constant
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8. Let u = sin” x. Then du = 2 sin x cos x dx.

Sinx cos x dx—l‘/ du
\/9sin2x+4coszx 2 VOu +4(1 —u)
_l/ du
2J) \Vsu+4
Vou +4

= 3 + constant

V5sin?x + 4

= f + constant

9. (a) /V1+cosxdx:/\/1+(200$2x—1)dx
=\/§/cos§dx
=2V2sin %C + constant

(b) Letu = = — x. Then du = — dx.

2
/«/1+sinxdx=—/,/1+sin(g—u)du

=—/‘V1+cosudu

u
= —2V2sin >+ constant

= —2V2sin (;_r — g) + constant

10. (a) Letu = x°. Then du = 3x? dx.

1
/x22x3dx=§/2“du
:§/6u1n2du

o4 In2

= + constant
3In2

u

= + constant
3In2
2%
= + constant
3In2

(b) Letu = x°. Then du = 3x” dx.

1
/x2(2x3 +37 45 ) dx = (243" +5) du
2M 3M SM

~ 32 " 3m3  3m5

3 3 3

2% 3* 5%

= 3m2 33 35
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11. (a) Letu=1 +4sin’ x. Then du = 8 sinx cos x dx.

in2 1 8 si
/ sin 'xz dr = _/ s1nx?ozsx d
1+4sin“x 4 1+4sin“x
1 du

4 u

1
= 1 ln(l +4sin? x) + constant

(b) Let u = sin®x — 3sinx + 2. Then du = (2 sinx cos x — 3 cos x) dx.

(2sinx — 3) cosx 2sinxcosx —3cosx
2 dx = 2

sin“x — 3sinx +2
du

u

sin“x — 3sinx +2

= In|sin® x — 3sinx + 2| + constant

12. (a) Letu = ¢>* — 4. Then du = 3¢>* dx.

3x
e 1 du
dx = - —
,/33x—4 3 u

=3 In|e** — 4] + constant

(b) Letu = ¢>* — 1. Then du = 2¢%* dx.

e¥ 1 22X
== dx
/ex—e‘x 2/@“—1

L[ du

2 u

1
=3 In|e* — 1| + constant

,
13. (@) (1+ax)’ = ZCZa’x’

r=0

B _ Cla 1
5B
7 1
3542 45
a’=9

a=3 or -3 (rejected)

(b) /iﬁrxrdx:/(l+3x)7dx
r=0

_ (1+3x)3

+ constant
24
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1
14. (a) /cos 4xcosxdx = 3 /(cos 5x + cos 3x) dx

sin5x  sin3x

=0 + 5 + constant
b) sin 6x — sin 2x _ 2 cos 4x sin 2x
( sin x sin x
_ 2c0s4x(2sin x cos x)
a sin x
=4 cos4x cosx

© ‘/si.n6xdx:/(sin6x.— sin2x+si‘r12x)dx
sin x sinx sinx
in2
=4/cos4xcosxdx+/ 51.n xdx
sin x

:4/cos4xcosxdx+2/cosxdx

0 76
2sin5x  2sin3x

=2sinx + 5 + 3 + constant

sin5x  sin3x .
=4 + 2 sin x + constant

3
1+
15. (a) /cos6§sin2xdx:/($) (2sinx cos x) dx
Let u = cosx. Then du = —sinx dx.

1
/cosﬁgsinZdez—Z‘/(1+u)3udu

1
= —Z(u +3u’ +3u® + u*) du

1 cos2x+ 3 +3cos4x+cossx N tant
= —— cos’ x constan

4 2 4 5

cos’x cos’x 3cos*x cosdx N cant
=— - - - constan

8 4 16 20

(b) Letu =2%. Then du = 2" In2dx.

1
/ 2% cos® 2¥ 1 sin 2%+ dx = — / cos® 2 sin2u du
In2 2
B 1 (cos’u cosPu 3cos*u cos’u + constant
" In2\ 8 4 16 20
cos22*  cosP2¥  3cos*2*  cos’2¥
=- - - + constant

8In2  4In2 16In2  20In2

SUM(S56M2B)-2223-AS-SET 2-MATH-EP-MS-6 6 Dexter Wong @ Beacon College

M

1A

M

M

M

M

M

1A

M

IM

1A

1A

M

1A

1A



16. (a) Ax+B+L+ b
x—4 x+2
_(Ax+B)(x -4 (x+2)+C(x+2)+ D(x - 4)
- (x-4)(x+2)

Therefore, 2x> — 4x> — 13x = (Ax + B)(x —=4)(x +2) + C(x +2) + D(x — 4).
2(4)% —4(4)> - 13(4) = 6C 1M
2(-2) —4(-2)? - 13(-2) = -6D
0=B(-4)(2) +2C —4D
2-4-13=(A+B)(1-4)(1+2)+3C-3D

Solving, we have A=2,B=0,C=2and D = 1. 1A+1A
2x3 — -13 1
(b)/ s il ELV /2x+—+—dx M
-2x -8 xX+2
= x> +21In|x — 4| + In |x + 2| + constant 1A
(¢) Letu = e*. Then du = e* dx. M
/ 2e2x—4e"—13 /(2e3x 4¢2x 13ex)exdx
8e 2X 4 2e™X — 1 —2e* +8
2ud —4u? -1
:_/ u u 3u du 1A
—2u+8
= —u? = 21In|u — 4| — In |u + 2| + constant
= —e?* —21In|e* — 4| — In|e* + 2| + constant 1A
17. (a) Letu = 6sinx —5cosx. Then du = (6 cosx + 5sinx) dx. M
/SS'inx+6cosxdx: d_u
6sinx — Scosx u
=1In |6 sinx — 5 cos x| + constant 1A

(b) () af(x)+bg(x)=(5a+6b)sinx+ (6a—5b)g(x)

We have 5a + 6b = 1 and 6a — 5b = —1. 1M

Solving, we have a = _6i1 and b = ; 1A
Thus, sinx — cosx = ——f( ) + ag(x)

sin cos 5sinx + 6 cos 11 6sinx — 5cos
(it) / 6smi—5co);xdx=_6_1/ 6sm))§—SCosjcdx / 6smi—5(:osidx M
S5sinx + 6cosx
- 61/6smx—500sx /dx M
= —% In|6sinx — 5cos x| + H + constant 1A
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