Dexter Wong & His Mathematics Team
Summer Course 2022 — 2023
MATHEMATICS Extended Part
S5 — S6 M2 Differentiation 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 Differentiation
Phase 1 — Lesson 2
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2x+2y—=0
X ydx
dy x
ey
dy _—p__1
dx(p,q) q 2
q=2p
(b) p*+(2p)* =30
p*=6
p=1+V6

Thus, (p, q) = (\/8, 2‘/6) or (—\/6, —2\/6).

d d [1-cos2
6. a[sinx+ sin3x +...+sin(2n — 1)x] = = lM]

2sinx
_ (2nsin2nx)(sinx) — (1 — cos 2nx)(cos x)

cosx+3cos3x+...+(2n—1)cos(2n— 1)x = —
x 2sin“ x
Putn =18 and x = 3
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27
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8 sin’ x cos x
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(b)
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8. sinxy = sec(x + y)?
sinxy = [cos(x + y)?]~!

cosxy (y +x%) = —[cos(x + y)z]’z[— sin(x + y)2] 2)(x+y) (1 + jx—y)

d
[xcosxy = 2(x +y) sin(x + y)? sec? (x + y)] ay = 2(x +y) sin(x + y)? sec?(x + y)? — y cos xy

dy 2(x+y)sin(x + y)?sec?(x + y)2 — y cosxy

dx  xcosxy—2(x + y)sin(x + y)? sec?(x + y)2

9. sin(x2 + y) =tan(x +1) — 1

cos(x2 + y) (Zx + g) =sec’(x+ 1)
cos(x2 + y)% =sec’(x+1) - 2x cos(x2 + y)
dy sec?(x+1) —2xcos(x* +y)

dx cos(x2 +y)
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10. Note that in the domain of the function, we have cotx? > 0,1i.e., tanx? > 0.

y= [ln (tan2 x2)] (1n W)

=21n(tan *) (
[ln (tan xz)]2
% = -2n (an?)] (

= —4xcscx?secx ln(tanxz)
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1 ln( Zy) 43 — 10y
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y dx X
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y dx X
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12. ¥ 4 x=y—cosy
d d d
e3xXy (3 2d)yc) +1= ay+sinyay

d
(—2e3x—2y —1-sin y) ay = 33 ]

dy 3e3%72y 4 ]
dr  2e3¥2Y + 1 +siny

1
13. y" =x* (—) +kx¥ ' Inx
X
=x*1(1+kInx)
k
= (k= Dx*2(1 + kInx) + 27! (—)
X

2[2k -1+ k(k —1)Inx]
4x%y" = 8xy' +9y =0
4xF[2k =1+ k(k - 1)Inx] - 8x*(1 + kInx) + 9xF Inx =0
“[(4k* - 12k +9) Inx + 8k — 12] =0

12k =3)*Inx +4(2k -3)] =0
K2k =3)[(2k=3)Inx+4] =0
2k-3=0

3

k=3
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14. (a) y2 =x+x2

2yy = 14 xh
= —x
yy 5
4yy’ — x1=2
(b) 4yy' —x71 =2
1.
4(y")? +4yy” + Ex_% =0
1
'+ () + gx‘% =0

15. (@) y=x%e*
y' = 2xe* +x%e*
V" = (2e* +2xe*) + (2xe™ +x%e”)
=2e* + 4xe* +x%e”
() ¥y’ +y" =2y = (2" +4xe™ + x%e*) + (2xe™ + x%e”) — 2x%e”

= e*[2+ (4x + 2x) + (x* + x* = 2x%)]
=e*(6x +2)

Thus,a =6 and b = 2.

16. % =2n(2x +3)""!

d? _
aﬁ = dn(n—1)(2x +3)"2
. zdzy dy
Since (2x + 3) i 9(2x + 3)5 + 10y = 0 for all real values of x,

dn(n—1)2x+3)" - 18n(2x +3)" +10(2x +3)" =0
(2x +3)"(4n> = 22n +10) = 0

1
n=5 or 3 (rejected)
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