9.5 Answers
A-Level Pure Mathematics: Year 2
Differentiation |11
9.5.1 Solution to 9.3 Example (Teaching Video)

Yy = COSX
a1
y = (1 - sinzx)2 Using cosx + sin’x = 1
dy 1 ) -5 .
— = —1|1- d9n —238nXx )| cosx
YL )% (- 25nx) cosx)
ﬂ _ SiNX COSX
dx J1-sn2x
dy _ sinxcosx
dx CoS X
dy .
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[ 6 marks]

9.5.2 Solutionsto 9.4 Exercise

Answer 1
(i) y = cos(3x° + 2&¥%)
= % = — (15x* + 6e¥) sn(3x° + 2&¥)

(i) vy =5x"+ cos* (3x)
= 5x" + (cos(3x))4

dy

= 35x% + 4( cos(3x)>(~sin(3x) 3

= 35x° - 12c053(3x) sin(3x)

(i) y= cos(— + Inx)

(iv) y=s8n(1l- cosx)

dy .
= _ 1 —
= x cos ( cosx)(snx)

[2, 2,2 2marks]



Answer 2

Answer 3

Answer 4

dy
dx

dy
dx

= SecX
1
COS X
-1
= (CcosX)
_ -2, o
= (-1 (cosx) “(—snx)
1 sinx
= X
COS X COS X
= secxtanx O
[ 3marks]
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1
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[ 3marks]
cot x
COS X
sinx
SinX (—sSiNX) — COSX COSX
sin?x
(-1)(sin?x + cos?x)
sin?x
1
sin?x
—cse?x O

[ 3marks]



Answer 5
(i) y=tan (5

ay 2
= X = 5sec” (5X)
(i) y=sec(3x*+x°)
= % = (1253 + 2x) sec(3x* + x®) tan(3x* + X?)
(iii) y = cot(5-Inx)
dy 2 ( 1)
—7 — _ — =
= o cc” (5 - Inx) x ”
et (5 - Inx)
- X
(iV) y_etan4x
dy tandx 2
- = 4x) 4
- ax © SeC (49

= 4sec? (4x) ¢

(v) y=In(secx + tanx)

d 1
- Lo Ty (secxtanx+seczx)
dx SeCX + tanx
1
= ————— x secx (tanx + secx)
SeCX + tanx
= SECX

[ 10 marks]

Answer 6
(1) Starting from the definition,
f(x+h)-fX

’ _ limit
f (X) - h-o h

Clwnuys _ limit €os(X + h) — cos(X)

~(dnx)” = ™ .
_Jimit Ccosxcosh — snxsinh — cosx
- h-o h
o limit ( cosxcosh — cosx snxsinh )
- h=o h - h
_ limit ((Cosh-1 _ snh _
- h-o (( h COS X snx

[ 4 marks]



(i)
ime cosh -1 .~ imit SiND

= COSX h-o h h-o h

= cosxx 0—-sinxx 1

= —9nXx O
[ 2marks]
Answer 7

f(X) = cscx

f’(X) = —cscxcot x

,(n) 1 1
f'|— | = —-— X
6

[ 3marks]
Answer 8

f(x) = 106 %X gnx
f'(x) = 106 %% cosx — 256 22X gnx
For turning pointsf ’(x) = 0
- 106 9% cosx — 256 %% gnx = 0
256 %2%(4cosx — sinx) = 0
Either2.56 %2> = 0which has no solutions,
or 4cosx —sinx =0

sinx 4 cos X

Il
I
O

That is, tanx
[ 4 marks]
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