Answer on Question #64791 — Math — Calculus

Question
For each of the following curves, make a sketch of the curve and find:
I. the gradient function

Il. the gradient of the tangent at the given point.
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a.y = x? 4+ 3atpoint (2,7)
Solution

I The gradient function gives the slope of a function at any single point on its curve.
The slope of a curve at a point is defined to be the slope of the tangent line.
Hence the slope of a curve at a point is found using the derivative.

The slope of a function y = f(x) at a point (xo,f(xo)) is given by
() = (i [t C)
m=f'(xy) = }ll_r% P .
Thus, the gradient function is

d
Vy=£=(x2+3)’=(xz)’+3'=2x+0=2x



Method 1

The gradient of the tangent at the given point (xo, f(xo)) =(2,7) is
fllx)=f'(2)=2-2=4.
Method 2

Equation of the tangent at the given point (xo,f(xo)) is given by

Y=o = f"(x0)(x — x0)
Substituting

X0 =2, f(x0) =7,
fllxo) =f'(2)=2-2=4,

one gets
y—7=4(x—-2)

y=4x—1
The gradient of the tangent at the given point (xo,f(xo)) = (2,7) isthe slope of y = 4x — 1:

m=4
Answer: |. 2x. Il. 4.

Question

For each of the following curves, make a sketch of the curve and find:
I. the gradient function
Il. the gradient of the tangent at the given point.

b.y =x? + katpoint (1,1 + k)
Solution

I

The gradient function gives the slope of a function at any single point on its curve. The slope of
a curve at a point is defined to be the slope of the tangent line.

Hence the slope of a curve at a point is found using the derivative.

The slope of a function y = f(x) at a point (xo,f(xo)) is given by

m = f,(xo) — }llg(l) f(x0+h2—f(x0)'

Thus, the gradient function is



d
Vyzéz(x2+k)’=(x2)’+k’=2x+0=2x

Method 1
The gradient of the tangent at the given point (xo,f(xo)) =1,1+k) is

flxp)=f'"1)=2-1=2.
Method 2
Equation of tangent at the given point (xo,f(xo)) is given by

Y —Yo = f'(x0)(x — xp)
Substituting
x0=1,f(x0)=1+k

flxg)) =2-1=2
one gets

y—A+k)=2(x—-1)
y=2x—1+k
The gradient of the tangent at the given point (xo,f(xo)) = (1,1 + k) is the slope of
y=2x—-1+k:

m=2
Answer: l. 2x. Il. 2.
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