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CALCULUS

Equation of Tangents and related

applications
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Remember: the DERIVATIVE is tRe'GRAISTERITeGY §SparATEUaF point.
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% The equation of any line is givenby y — y; = m(x — x,)

*» m is the gradient of the line which in the case of a tangent is found by finding the derivative of the
function at the point at which the tangent and the function meet.

& (xq; Y1) is the coordinates of a poinbanithedangentduresourceza.com




Example 1 : Determine the equation ¥f“rHedetngertte He '§PaphPef f(x) = x2 —x at x = 3

* Calculate the y —value , by using the original function f(x).

flx)= x?>—x
~y=f(3)=3)"-03)
=6

So, the point of contact between the tangent and f is (3; 6)

» Determine the gradient of the tangent at x = 3. We use the derivative f'(x)

Fl(x) =2x —1
m=f'(3) =2(3) — 1
=5

« Determine the equation of the tangent using y — y; = m(x — x4)
y—6=5x—3)

y—6=5x —15
y=5x —9
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Example 2: FINDING THE POINToOFd CONTAET ORPOINT OF TANGENCY

The graph of f(x) = x — 2x? has a tangent with a gradient of 9.
a) Calculate the coordinates of the point of contact between the tangent and the graph.
b) Determine the equation of the tangent.

(a) Gradient =9 > f'(x) =9
flx) = x — 2x*
fl(x) =1—-4x
9=1-14x
8 = —4x
—2=Xx
to find the matching y, substitute into f(x) : f(—2) = (—2) — 2(—2)*
= —10
~. the point of contactis (—2;—-10)
(b) m=9 and point is (-2;-10) > y—y; =m(x—xq)

y —(=10) = 9(x — (=2))
y+10=9x + 18
y=9x+8
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Example 3: Determine the equationmoefithedtangentdoctbe graphaf f(x) = —2x? + 5, parallel to the
line y =8x+ 7.

Parallel lines have equal gradients: f'(x) = 8
—4x =8
x = —2 =—> this gives us the x value of the point of contact

To find the coordinates use f(x): f(—2) = —2(-2)*+5

=3 —(-23)
Remember we know the gradient: m = 8

y+3=8(x—-(-2))

y+3=8x+16
y=8x + 13
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Example 4: A line with gradient of -398"¢°faRGERT £6 YR YFEPRG 'y = ax? + bx + 3 at the point
(2:5). Determine the values of a and b.

Gradient of -3

(2;5) satisfies f(x)

» Y- .3 gt x=2
dx
2ax +b=-3
2a(2) +b = -3
4a+ b = -3
b=-3—4a

—2a =4
» y=ax*+bx+3 q=—2
5=a(2)*+b(2) +3
5=4a+2b+3 b=1—2(—2)
2=4a+2b — 5
1=2a+b

1—2a=0>»
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[ HOMEWORK:

See Exercise SORRY
uploaded onto Google SOMETIMES
Classroom.
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