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/" FINDING THE EQUATION
OF A TANGENT TO A CURVE

/ r



The derivative or gradient function...
Describes the gradient of @ curve

at any point on the curve.

Similarly...it also describes
the gradient of a tangent to a curve

At any point on the curve...
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Cotangent

Tangent

A TANGENT
is a straight
line or plane
that touches
a curve or
curved
surface at a
point, but if
extended...
does not
cross it at
that point...




STEPS...

1. Find the derivative

2. Substitute x co-ordinate of the given
point into the derivative to calculate the
gradient of the tangent.

3. Substitute the gradient and co-ordinate
of the given point into a straight line
equation

4. Solve fory




Find the equation of the tangent for the curve y = 3x? at points (1;3)

Step 1: Find the derivative

y = 3x?
dy

—~ =6
dx x

Step 2: Calculate the gradient at point (1;3)

dy

E—6X
= 6(1)
m==6

Step 3 & 4: Determine equation and solve fory
Yy —y1=m(x —xq)
y—3=6(x—1)
y—3=6x —6
y=6x —3
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2. Determine the equation of the normal to the curve xy = —4 at (-
1;4)

1. Given g(x) = (x + 2)(2x + 1)
Determine the equation of the tangent at x = -1

3. For a particular function g, we know g'(5) =2 & g(5) = -3
Write an equation for the line tangenttogat x=5

4. Consider the functiony = x3 —x+ 5
a) Find the equation to the line tangent to the curve at point (1;5)

b) Find the equation of the line normal (perpendicular) at the point
(1;5)

5. Find the equation of the tangent for f(x) = v x2 + 3 at (-1;2)
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1. Giveng(x) = (x+2)(2x + 1)2
Determine the equation of the tangent at x = -1

Determine the y co-ordinate. Substitute x = =1 in g(x).

Lets simplify...

g1 = (-1+2)(2(-D + 1)
=1
Tangent passes through (—1; 1)

gx) = (x +2)(2x + 1)?
=(x+2)(4x%?+4x + 1)
=4x3 +4x% + x+ 8x% + 8x + 2
= 4x3 + 12x% + 9x + 2

g'(x) =12x%+24x + 9
sub (—1)for x ...

g'(—1) = 12(-1)? + 24(-1) + 9
g'(-1) =-3

y —y1=mx—x)
y—1= =3(x-(-1)
y=-3x—-3+1
y=-3x —2




2. Determine the equation of the normal to the curve xy = —4 at (-1;4)

y=—;

y = —4x~1

Use gradient of tangent to calculate gradient of normal

Megngent X Mnormal = —1
4 X Mpormar = —1
1
Myormal = _Z

y —y; =m(x —xq)

_ 1
y—4=-20G-(D)

1ty
Y=734Y T,

_ 115
Y= TR



3. For a particular function g, we know g'(5) =
2&g(5) =-3

Write an equation for the line tangent to g at x
=5

y —y1=m(x —xq)
y —(=3) =2(x - 5)
y+3=2x —10
y=2x —13

e 2
“9
-




4. Consider the functiony = x> —x + 5
a) Find the equation to the line tangent to the curve at point (1;5)

b) Find the equation of the line normal (perpendicular) at the point
(1;5)

y=x>—x+5

y' =3x% -1
Substitute 1 iny’
y' =3(1)° -1
y'=2
m =2

y —y1=mx —x)
y—5=2(x—-1)
y—5=2x—-2

y=2x+3




5. Find the equation of the tangent for f(x) = v x2 + 3 at (-1;2)

At (-1;2)...F'(x) = -0.5

fx) = Vx2+3
= (x?+3)""

...Use chain rule ...

fl(x) = %(x2 + 3)_0'5. (2x)

ey X
Fo= s

y—2==—§(x—(—1))
_ 1 1
YT eTTxA T
1 3
y=—=-x+3
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For each of the functions below, determine the
equations of the tangent.

a)fx)=x*+3x+1..atx=0&x=4

b) f(x) =2x>—-5x+4..atx=-1&x=1

c) f(x) =tanx..atx =

dfx)=3—x..atx=—-1&x=0
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a)forx =20
y=x%+3x+1
y =(0)*+3(0)+1
y=1
(0;1)

f'f(x)=2x+3
f'(x) =2(00)+3
f'(x)=3

m=3

y —y1 =m(x —x;)
y—1=3(x—-0)
y—1=3x
y=3x+1

forx=4..
y=x*+3x+1
y=(4)*+3(4)+1
y =29

fl(x) =2x+3
f'(x) =2(4)+3
f'(x) =11
m=11

y —y1=m(x —x)

y—29=11(x — 4)

y—29=11x — 44
y=11x —15




b) forx =1
f(x) =2x3—5x +4
f(=1) =2(-1)°-5(-1) + 4
F-1)=7
(=1,7)

f'(x) =6x%—5
F'(=1) = 6(-1)2 ~ 5
ff(-1) =1

m=1

Yy —y1 =m(x —xq)
y—7=1(x - (-1))
y—7=x+1
y=x+38

forx =1
f(x)=2x3—-5x+4
f(1) =2(1)3-5(1) +4
fA)=1
(1, 1)

f'(x) = 6x?—5
f'(1) =6(1)% =5
fl(1) =1

m=1

y —y1=m(x —x)
y—1=1(x—(-1))
y—1=x-1
y=X




f(x) = tanx

1)~y
=1

7'[.1
(Z’ )

f'(x) = sec?x

T
= sec? —

4

1 2
COS )

fl(x) =2

m=2

y —y1 =m(x—xq)

y-i-ae-)

19 27T
y = X 4

—2x—z+1
Y 2




d) forx = =2

f(x)=3—x
f(=2) =3~ (-2)
f(=2)=5
HOESS
m=-—1

Yy —¥y1=m(x —xq)
y—5=—-1(x+2)
y—5=—-x—2
y=—x+3

forx=20
flx)=3—x
f(0) =3 —(0)

f(0)=3
f'x) = -1

m=—1

y —y1 =m(x — xq)
y—3=—-1(x—0)
y—3=—Xx
y=—x+3






