Differentiation Collated Past Answers - Differentiation

2023 Question 1a.

ONE a1 1 3 1 * Correct derivative.
(@) | —=2(3x-2) 2x3i="(x-1 2
™ 2{ ) 2( )
2023 Question 2a.
TWO vl : * Correct
Fry— _
@ | i) = (08202 EI |Csinx) derivative.
COs" X
_ Z2rcosx+xisiny
cos’ x
_ x(2cosx+ xsinx)
cosl ¥
2023 Question 2b.
(b) dy * Correct
EJI - —2::03&::2(21:) derivative.
T AND
When x = 12 Correct gradient
__ Dg foond
= —& found.
()
G
=-5
2023 Question 3a.
THREE , _ * Correct
(a) ﬁ= 24 derivative.
de  x?-x*41
2022 Question 1a.
ONE | 4y 1 Correct derivative
——=2lnx.—
@ | 4 +
2022 Question 2a.
TWO | f(x)=4{5x—3)cosdx +>zindx Correct derivative.

(a)




2022 Question 3a.

THREE -1
dy e
@ | Z=etFan

Correct derivative

2021 Question 1a.

ONE ; .
(2) g—';=3-e"" 5jn{2x]|+e3‘ cus[?x}.l

Correct derivative.

2021 Question 2a.

TWO | ¢v ., ..
@ | g=s-2)x(2)

Correct derivative.

2021 Question 3a.

THREE dy {x: + 1)(—:03&:::1}—[.::&1}{21_]

@ & (1]

Correct derrvative.

2020 Question 1a.

ONE | a4y 24 Correct derivative.
@ E=5(_?.x—x ) -(3-2x)
2020 Question 2a.
TE.:;D d_} B ¥ esec? x— 3x  tanx Correct derivative
dx 8
2020 Question 3a.
THEEE dy 1 Correct
@ | g% 2.1 2x derivative.




2020 Question 3e.

(e)

dy _ -1
b =(3x+2)e™ (2] +3e7

= [2(3x+2)+3]

e (—6x—1)

2

TV _ e 3¢ (—6x-1)

ol
= [-6-2(—6x-1)]
= (-6+12x+2)
=" (12x—4)
=de™*(3x-1)

EITHER

iy _,

S a4 4y=0
dr? ax
LHS=4e ™ (3x—1)+ 4™ (—6x— 1)+ 4™ 3x+2)
=46 [3x—1-6x—1+3xr+2]
=0
= RHS as required
OR
LHS=e " (12x—4)+4e7(—6x—1)+ 4™ (3x +2)
=e_2r[12x—4+4-{—61—1}+4{3x+2]]
=e 7 [12x—4+24x - 4+12x+8]
=0
= RHS as required

Correct
expreszion for

dy
o

Correct
expreszion for

&y
&

Correct
solution with
correct
derivatives.

2019 Question 1a.

(2)

-1

dy 1,2 o
o=(3*-1)7 6
3x
-1

Correct derivative.
Anything
equivalent.

2019 Question 1b.

(b)

FO=5

15
F@)=7or136

Correct solution
with correct
derivative.




2019 Question 2a.

a , Correct derivative.
@ @ —4(2x-3) 2
dx I
dy 3
- =§|2x-5
dx (22-3)
2019 Question 2b.
(b) dy 1 Correct solotion
< = 2seclx with correct
derivative.
2
cos 2x
d 2
Atx=" : ¥_ =8
6 dr 10
oS
3
2019 Question 3a.
(@ | _4sinxcosx OR —4cosecxcotx Correct derivative.

2018 Question 1a.

@ | 62 —15{_x3+2)4_3x2

2018 Question 1b.

by | F{x)=—Dsin3x

I (x)==-2Tcos3x

9 (x)+ 1 (x)
=9|:3m53x_]—2'." cos3x
=2Teos3x—2Tcos3x
=0

Correct derivative.

Correct proof with
correct first and
zsecond derivatives.




2018 Question 1c.

{c) - | .7 Correct exprezsion | Correct solution
y=lajsin 11 for with correct
dy _ Isinxcosx dy expreszion for
dc  sin’x dx dy
_ 2eosx dx

X
OR
v= 1ﬂ|sin11r|
= 21n|sinx]
£= Zcf-:rsx ok
dr sinx
T
Zecos
dv
When x= E, 2 6
] dx .o
sin
[
(=3.4641)
2018 Question 2a.

(a) 3 1 Correct derivative.

Ex 1 —3jcosecixycotix
2018 Question 2b.

(b} s 61 3 Correct solution

VIRl 3 | 3r | 1 with correct
derivative.
viZ1 = or0.789ms
2018 Question 3a.
(2) (xj " 1) 2020 _ 2 g, Correct derivative.
2
{xz + l)
2017 Question 1a.
a -1 . Correct zolution.
@ %x: +25:e.n‘[21]
2017 Question 2a.
(a) dy 2 y4 Correct
e =10(x* —4x) (2x-4) derivative.




2017 Question 3a.

8V _ e*(coskr— ksinkx)

+&*(—ksinkx - £° coskx |
= &*(coskx — 2ksinkx — K coskx)

dy dy
i)y ——-2—+2v=0.
@ 7t

= &*(coskr—2ksinkx — & coskx|
—2e”(coskx— ksinkx)+2e" coskxr =0
= er{nusltr—k: nusﬁ;r}=l]
e"coskx(1-£)=0
k=1

(2) dy 3 Correct
F x.3x_ 1 +In(3z-1) derivative.
2017 Question 3b.
(k) y=x'—x" Correct solution
dv with correct
Y i, derivative.
dx
_-1.2
¥ X
dy -1 2
atx=2 2",
dx 4 8
2017 Question 3e.
(e) Loody . . ) Correct Correct Correct solution
@ P coskx+e(—ksinkx) expression for expression for | with correct
— et {cus e — ksin .b::]l dy d*y derivatives.
- dx dx*

2016 Question 1a.

(a) | dy

Correct solution

= =1+x"—2x"
dx
2016 Question 2a.
Correct
@ F(x)=nBx-D+x- 321 d:;?aﬁve
2016 Question 3a.
(a) 1 = Correct
flix)= 1 f_3x+ 2} “3 derivative.




2016 Question 3d.

=-k'x

Consistent with

{d) e* Correct Correct proof
¥= Sinx expression for uuth correct
) - dy derivative.
dy sinx.e"—e'.cosx -
S - dx
dx sin” x
_sinx.e” _ e’ cosx
gin® x zin® x
_ e & cosx
sinY 3Sinx sinx
=y—y-cotx
= y(l—ecotx)
2015 Question 1a.
(@) | 30sec®(5x) A correct
expression for
the derivative.
2015 Question 2a.
{a) 1 o A correct
E(x_ 3 ] *.(1-6x) expression for
the derivative.
2015 Question 3d.
(@) | dx NN dx Parts (i)
E =—Aksin ki + Bk cosksf Correct E and (i)
& both
— =_Ak”coskt — Bi sinks . correct.
dr* d'x
2 - 'Dl' ——
=-k*(Acosks +Bsinkt) dr*

(i) | x(0)=0= Acos0+Bsin0=0 incorsect 9
A=0
¥(0) =2k = 2k = —Aksin(0) + Bk cos(0)
B=2
2014 Question 1la.

@ | -15sin(3x] A correct
expression for
the derivative.

2014 Question 2a.
(a) {2x- 1) 4™ - &2 A correct
t {X} = 5 expression for
(2x- 1] the derivative.




2014 Question 2b.

() | y=81n[3x- 2] A correct
dy y zolution.
dx [3x- 2
At x=2 d_y =

dx
2014 Question 3a.
H 2 A correct

(a) | ¥= (‘ﬁ'.::‘1 + 4-_}{) =[x +1x)} expression for
dy 2 o the derivative.
E= E'{X: + 4x] 3 i2x+4]

2013 Question 1a.

@ d—} = secl[xl + 1-:|~2x
dx | J

Correct
derivative.

2013 Question 1b.

® | dy_3-¢*
dr  Jx—g

Atx =0 gradient =-2

of no tangent exists

Correct solution
with correct
derivative
shown.

2013 Question 2a.

(2) 1 =

Correct derivative.

2013 Question 3a.

(@) dy x*.cos2x-2—2xsinlx
dx x*

Correct derivative.
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