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Calculus Collated Past Papers – Finding Tangent Equations
2023 Question 2b.
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Tangent at point (2.5) with a slope of 6.5
=) =mic—x))

¢-9)=656-2)

y=65x-8

Correct
derivative.

Correct equation.
ofthe tangent.
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Fo)=2x+5
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Finds the gradient.

Correct equation.
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Stope of y— 8+ 6=0
is8when 12X -4=8
12¢=12
sox’=landy==1
x=ly=d-4+4=4
x=-ly=-4+4+4=4
soat (1.4) and (- 1.4)

Derivative found and
‘made equal to 8.

Only one co-ordinate
‘point fovnd.

‘Both points found.
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At the point of intersection.
- 1)=h(-1) andalso
gED=EED

0= 3= 2
=25
03+2am-445
or2a-b=-1
also-1-a+6=2-5+13
or—a+s=15+1-6
—as3=10
a=3ads=13

Point of intersection is (-1,2)

Finds either

£((x) ANDg(-1)

OR

1) AND K(-1)

Derivatives of both g
and ) found,
recognising that they
must be equal when

recognising that
E-D=h-1).

Simyltaneous
equations are set up
tofindaand b

co-ordinates of point
of contact found.
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When x = g, the gradient of the tangent is
3@—6a-4

If the tangent when x = a goes through the
origin, then £ (a)/a = gradient of tangent.

@ (3a*-6a-4)
& -3d-4a=3a -6~ 4a
2 -3a=
2Qa-3)=0

3
a=0ora=3

Points are (0, 0) and (1.5, - 9.375) with
tangents y=—4x andy =~ 6.25x.
respectively.

Finds derivative of
and makes some.

valid progress.

Finds one point and
the equation of the
tangent

Finds both points and
‘equations of tangents.
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Method One
(-6.64) on graph means

it rmsreiost

Tangentat (3,1) is y = ~7x + 22 and (-6.64)
is also on this line, so this is the correct point
where tangent touches the graph.
-3,y=7, then tangent at (-3,7) is
~7x 14 but (-6,64) i not on this line.

It

Method Two
Line through (-6,64) with gradient -7 &
xe22

(-6.64) on graph meaning

“lereonrazot
k=2

1220 4 ntersect

e+ Randy=-3

at(-6,64) 22d (3.1).

need to check gradieat atx = 3.

Deivative of given fonction is
., 1.

f) 3

F@=-9+2

=7 as required so (3,1) is where tangent
touches the graph.

k

Finds derivative and
sets equal to—7
getting a quadratic

OR
‘Finds equation of
ine throvgh (6.64)
with gradient of 7.
And differentiates
cubic.

Valoe of & found.

Derivative found.

Set equal to 7.

OR

Line with gradient
7 through (-6.64)
found.

AND
& fovnd.

Derivative found.

T1: Correct point
of (3.1) found.

T2: Validity of
(3.1) clearly and
Correctly justified.
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wheax=2 adient £
gradient = 1424 =-10
18=-10x@)~¢

c=38
Equation of tine = —10x + 38

Equation correct.





image12.png
(@

@ =64
=2
Therefore x= 1
Since xis 1 forthe point where
sradient=2
y=3x1'-4x1

23
1
The gradieat of the lize
through (1-1) aad (5.0) is
a-()_a+l

Derivative =2 and

x-ordinate calculated
For the original

Correct y-ordinate found.
for the original function.

Expressions for gradient
found and value of @
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6-2+4=18
Point (2,18) lies on the

Checking the point (2,18)
5c- 12

18=30-12

Hence (2,18) coincides with

the point on the line and.

curve, and their gradients

are the same, s the line is 2

tangent o the curve.

Derivative found
and setto 15.

xandy values found on the
original curve and also on.
the given line ~ hence a
tangent.
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1
Derivative found and set
106.

xandy found.

Value of & calculated.
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Coordinates (0.53.75)

Derivative found and
‘gradient vsed.
Eg.f0.5)or
SE=t

Using f0.5) to find 3.75 or
use the straight line
formula to verify tangent

equation.
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Question Two (b) has been
‘amended from that used in
the examination, and this
answer has been amended to
match.

Derivative found and.
m=S5 evaluated.

(o m) and b evaluated.

Can be expressed as
y=s5x-T.
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®0 Derivative givenand | Equation of tangent found
Solving x=1.5 with y=15.75
Or equivalent correct

equation.
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@@ | Thepoint(15,15.75)isthe | Coordinates of furning
‘minimum point of the curve. | point found and
described as a TP, vertex.
or min (aot max).
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F@=3-s1
“Atthe poiat (2.2)
gradient=5

Tangenty=5x-8

Derivative and gradient
found.

‘Equation of tangent found,
or equivalent correct
equation.
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‘Expression for the
gradient found when
x=3

Value of p found.

Equation of tangent
found.
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f@=x-5=2

Gradient function and
solution found.
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‘Equation of tangent formed.





image23.png
@

Hence (4,93)

77 () found and set
‘equal to 10.

B found.

Coordinates
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Gradient of line y=8x-+10 is 5. 08 equation

PR y=8x+10.

Fen=2
Substiuting in (16)
y-6=86-1)
=8x-2wrong
Substiuting in (-1.2)
y-2=86-1)
=8x+ 10 correct
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=3 —2px+21
r@=eo-sp

F@)=% - pd 4217
@)= -4y +219)~7
F@=1a1-16p
Equation of the tangent:

141-16p=269-32p.
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Alternatively
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@)= -4y +219)~7

F@=1a1-16p

Tovo points (4,141-167) and (0.-T)
((41-16)--7)

= 4-0

o la8=16p

7
/() must equat m

]08;161) o-8p

148-16p=276-32p
=t

Derivative
found and.
expression for
the gradient of
tangent found in
terms of p.

* Formed.
tangent
equation.

OR

Both
expressions
forthe
eradient of
tangent found.
in terms of .

+ Value for p fovnd.
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Derivative found. | Two linear Correct solutions for
AND ‘equations found. | BOTH p and q found.

Substitutionof | OR
x=2intofi. | Substittion

@

wedto
- AND eliminate either

-10=p@)-qQ) == porg.

—10=2p-4q

4=05

p=t
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Correct derivative | Equation of
found. tangent found.
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