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Differentiation Collated Past Papers - Tangents

2023 Question 1c.

(c) dy " = Correct derivative = Finds the
dx 6+ 1) £ dy correct value of
5 oo x for the second
= tangent, with
A 4 :
(x+1) AND evidence of
4 3 Correct gradient of derivative.
LY
Whenx=1 =—=—=0or—-0.373 3
dv g 2 found.
—6 3
RS
{x + l} 8
4
3(x+1) =48
4
(x+1) =16
x+1=%2
x=leor-3
.~ Second tangent touches the curve when x = -3
2023 Question 1d.
{d) x=4cozf and y=4zind » Correct derivative = Proof

dﬂ=—45in£| and j%=4m@ﬂ

dy  dcozd x p

& —dsinf ¥y g

OR.

Equation of circle:x* + 3 =16
Differentiating implicitly gives

2x+2y£=0
dx

dv  x

dx ¥

At (p.g), the gradient is — £
q

Equation of tangent:

P
y—g=—"(x—p)

q
qy-gq =—px+p’

2,1 .
pr4gy=p- 44" as required.

for E
dx

dy

Y can be
dx

expressed in terms
of for xy or p.g).

completed, with
correct .




2023 Question 2c.

() 2 et e (2142 » Correct * Correct both
fix)= Sk, x}g < E x+2) derivative. values of x
(x"+2x) found, with
(2 +2x)—(2x+2)) evidence of
= [( )~ :IJ derivative.
(x* +2x)*
e* (xz - 2)
- (x? +2x)°
F=0=¢(x*-2)=0
ef =0
x*-2=0
x=ty2orx=%141
2023 Question 3c.
(c) dr 7t + Correct * Gradient of the
a V2r '3'33[?] exprezzion for normal found.
dx dy
, — AND =
dy _ .ﬁﬂm{ﬂ] - dt dr
df 5
Y _ | ©
de S
Whent=625=
:ix: = tan(1.257) =1
Weormal gradient: m=—1

2022 Question 1c.

© | y=ofx+2

dy 1 1
“—=—(x+1)
. 2{ )

[

24x+2
dy 1
A.tx=[l,—'}= aﬂdy=‘qE
dx 2:}'2
Equation of normal is_}'=—2~.Ex+‘\,E
x intercept (y=0) 0= —2#5x+~.5

==

2
Coordinate of P iz [%,ﬂ]

Correct derivative
d .

with & evaluated at
dx

xr=10.

Correct solution

with correct E .
dx

1
Accept x=—

2
y=0can be
implied in the
working.




2022 Question 2b.

(&) ¥= [:3.[: - 2]3

%=3[3f—2}: (6x)

Atx=_'l=£=36'|][l
dx

Correct solution
with correct
derivative.

2022 Question 2e.

() | (y—5)7=16(x-2)
Method A
}=—5=4Jﬁ
}==4m+5
dy 2

de x—2

Equation of tangent
y=13=1(x - 6)

y=x+7

Axis intercepts: (0.7) and (-7, 0)
Distance RS = 7% + 72
=vV49x2

=72

d F
Correct i.
dx

Correct x and y
values found
(6,13)

d
with correct —'}I
dx

Tl

Finds equation of
tangent and both
axis intercepts

: dy
th ct ——.
with corre 7y
T2
Correct solution
with correct l.

dx




2021 Question 2c.

(e y= {x: +3x+ 2}00531 Correct derivative. Cﬁem solution
with correct
d ., o
—'}I={21+3}c0531—(x‘+3:f+2)3si_113x dervative.
dx 1
. dy
Crosses y-axis=x=0,y=2,—=3

dx
Neormal gradient iz _?1

Equaticn of normal:

-1
=—x+1
Y=o

Jy+x—-6=0




2021 Question 2e.

() y=v2x-4 Correct derivative: | Correct T1:
dy 1 dy 1 derivative: Correct solution
o ar 1 dy 1 with correct
2x—4 dr 1 derivative:
Gradient of tangent = ¥ P (10.4)
x+12 and .
without any
1 =\‘2x—4—1 N2x—4=x-6 | justification for
Jix-4  x+2 x4
x+2=2x—-4—-+y2x—4
Vlx—4d=x-6 T2:
a1 Correct zolution
2f—4=x —12x+36 with correct
x—14x+40=0 derivative:
(x-4)(x-10)=0 P (10.4)
r=4orx=10 x # 4 must be
. _ ) ) justified with
Eejecting x = 4 by checking the surd equation respect to either the
x=10 JE =4 Tme surd equation of
x=4 fI=—2 False ;‘:;EEE‘:?‘E“‘ ofthe
One solution: x =10 .
Therefore, the coordinates of point P are (10,4)
OF
Eejecting x = 4 by checking the gradient:
at(104) 2o 11
Pax s 4
Gradient: E = i = 1
x+2 12 4
dp 1 1
At(42), F ===
de 1 2
Gradient: 2 — 1 = l
x+2 6
One solution:x = 10
Therefore, the coordinates of point P are (10,4)
2021 Question 3b.
b dr 2 Correct solution
! 1
dr = - with correct
?; derivative.
At stationary point, derivative = 0.
2
=1
¥
x=4 Coordinates arel[4ﬁ]




2021

Question 3d.

(d)

dy _(4x—k)4—(dx+k)4
dr (4x—k)
_16x—4k—16x—4k
C (4x-g)
-8k
(ax—k)
dy j

Whenx=3 —=
de 27

-8k -8
(12— 27
_k _1
(12— 27
2Th=144 24k + %"

B —51k+144=0
E=48or k=3

Correct derrvative.

Correct solution
with correct
derivative.

2020 Question 1b.

(k) | y=3sinlx+ecoslx

Caorrect gradient with
correct derivative.

d
' =fcos2x—2sinly
dx

Atxe® P geosT _2sinT =2
4 2

2020

Question 1d.

(d)

dv 7 Correct derivative.

— =x".—sinx+2xcosx

d.
Atx=m —'}=n'2

-{—s:h:r}+ 2mcosm
=-ar

Atx=m y= —t

Tangent equation

y=y,=m(x-x)

}-‘+.:‘E': = —E.rr{x— II!'}

2

¥y = 2mx+ 2t

y+irx= x

Correct proof
with correct
derivative.




2020 Question 3b.

(b) t)=2r—24x Correct valoe of
f{ } x with correct
-1 . .
derivative
£ =2-x?
=2- =1
X
1
=1
x
x=1
2020 Question 3c.
{c) 1 Correct Correct solution
y= {21 + 1}2 derivative. with correct
4 1 -1 dertvative.
v
§=E[2x+1]|2 ) Must have
4 correct gradient
_ 3 of normal to
(25+1) justify x=3
1
:J Ixr+1
Atx=4 d—'} = 1
de 3
Normal gradient = -3
y—3=-3(x—4)
y=—3x+13
x-intercept = y =0
x=5
2019 Question 1c.
{c) Quotient rule Correct derivative. | Correct solution

dy |::l+xj .}Zejr —e'* I{_Ex}
dx {.1 +x )1

OR

Product rule

%= e’ {—Ex](l+ xj]_i +|{1+xg }_1 (ZEII}

dy 6t
Whenx=2, = = = or13.1
dx 25

with correct
derivative.




2019 Question 3e.

(e) I|I dy d Correct solution
y=2:436-x Correct d—'; of Correct E‘? of with correct
-1 ivativ
E _ [-3 5 —xl) 2 gy curve. curve. derivatives.
dx ' AND
__ Correct gradient
36— x2 E}f;a.ﬂgent.
Gradient of tangent = —2V36-x7 Correct equation
[3—1’] of tangent
[ — involving
— 2¥36-x expression for
x—8 dy
CW36-xF -Xx dx
-8 3642

2(36-2%)=16x -2

72-2x% =16x - 2x°
72 =16x
x=435
Or alternatively:
—2x
y= {x—E}l
36-x°
y= =2x . 16x
V363t 361
Substituting for y:
el
P I .
V36— V36—
z[aa-f]:-zfua:

I6—x*=—x*+8x
I6=8x
x=43




2018 Question 3d.

At point P: %x+ 35=05(x-3)+2

x+7=(x-3) +4

T+ T=x"—6x+9+4

r-Tx+6=0

I::x—ﬁ}i:x—l]=[]
Atpoint? x=6

Through (1, 4) .. Egn of normal }'=Elx+ i5

d ; Correct expression | Correct solution
dy 21 Xpr
< = xlnx+xt— with correct
dx x dy o
dv for dr derivative.
& axnx+x
dx Accept any
x=E=‘.r$=Ee~lne+e equivalent form.
e
=3e
Equation of tangent:
y-y=mlx—x]|
- e’ = EE{I—E}
_}'—ez =3ex—3e’
v=1lex— 2e*
(v=28.135x-14.778)
2017 Question 1b.
(b) dy  (x+2)2e" —e™ Correct solution
dr z with correct
(x+2) derivative.
Atx=p 2 _2x2-1_3
4 4
2017 Question 1c.
(c) y=03 {x— 3}2 ) Correct_ Cprrect solution
4 expression for with correct
& _2x05x (x—3) dy derivative.
dx d
=x—3 {i.e. correct
At x=1 &y _ -2 derivative).
dx
. For normal d—J = l
dr 2




2017 Question 2c.

AtQ (6,4 :—}x"=%f_ﬁ—z}=z

coatp @71
dx 2

() },=J; C:m'ect Cmg{:t .
4 1 ! derivative. solution with
Y _ZxT= correct
et S R
de 2 2*_-‘-1’ derivative.
dy 1 1
At4 ) —= == _
4.2) ax m 4 Accept x =—4.
Tangent: }'=ix+c through (4,2)
2=1+¢
c=1
1
j=—x+1
=
1
v=0 = 0=—x+1
4
x=—4
Point Q 1= (—4,0).
2016 Question 1d.
(d) 1 1 dy -1 Correct solution
}=1{x—2] AtP ar 2 with correct
derivative.
dy 1
o (x-2)
de 2

2016 Question 2b.

® | y=@e-1

D L 13ia
dx 2

Correct solution
with correct
derivative.




2016 Question 3b.

x=275

(b} y=6x—e> Correct solution
) with correct
dy =5— 3™ derivative.
Want vl =0
dx
3e¥ =6
g =12
x= E =0231
3
2015 Question 1b.
(&) dy 232 Correct
o 3{4x—3x" | (4-6x) solution with
dy correct
Atx=1, a=3xlx—2=—6 derivative.
2015 Question 1d.
(d) . Mr—3)—(x+4W2x—3) Correct Correct
fx)= & {1—5]: derivative. solution
with
Fix)=0=x{x-5)—(x+4¥2x-35)=0 correct
X —5x—(2x" +3x-20)=0 derivative.
—x"—8x+20=0
X +8x—20=0
(x+10)x-2)=0
x=—100or+2
2015 Question 2b.
(0} | dy _ 1. 16 Correct
dar + + solution with
dy correct
Atx=4, a =2 derivative.
-1
. Gradient of normal = E
2015 Question 3a.
(a) . 5 10 Correct
f(x]=21_3x2=21_3 zolution with
10 cofrect
m = derivative.
8x—-12=10




2014 Question 1b.

4 ) A correct
(®) d_i:zl[gx!- sx)(6x- 3] solution.
At x=1 dy =2x2x1=4
dx
_1
Gradient of normal 4 through (1.4)
2014 Question 1d.
(d) 4 - A correc Ae
¥= i +3x =4e +8x exprezzion for solution.
dy
Q-E_ -Iwed
=-§ g
i & + d.x_

oy
Parallel to X-axis = — =(
dx

BE- Dared =B
gt =1
-2x+2 =0
x=1

2013 Question 2b.

Y el

dy 2
Atx=1, L o3(-1)1=3

dx ’
Atx=1, y=-1

y+1=3x-1)
y=3x-4

Correct zolution
with correct
derivative shown.
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