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Differentiation

Exercise A

Differentiate each of the following with respect to x.
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Exercise B
oo N
1 Find —— when y equals:
ax yeq
a 2x?—6x +3 : b %%+ 12x
c 42-6 d 8x>+7x+ 12
e 5+4x — 5x?
2 Find the gradient of the curve whose equation is
a y = 3x? at the point (2,12) b y =x? + 4x at the point (1, 5)
¢ y=2x2—x — 1 at the point (2, 5) d y = 3x? + 5x at the point (1, 2)
e y =3 —x? at the point (1, 2) f y=4-2x?at the point (-1, 2)
3 Find the y-coordinate and the value of the gradient at the point P with x-coordinate 1 on
the curve with equation y = 3 + 2x — x2.
4 Find the coordinates of the point on the curve with equation y = x* + 5x — 4 where the
gradient is 3.
5 Find the gradients of the curve y = x> — Sx + 10 at the points A and B where the curve meets
the line y = 4.
6 Find the gradients of the curve y = 2x? at the points C and D where the curve meets the line

y=x+ 3.
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Exercise C

1 Use standard results to differentiate: 1

axi+x! b 3x 2 c 2’

2 Find the gradient of the curve with equation y = f(x) at the point A where:
af(x)=x*-3x+2and Aisat(—1,4) b f(x) =3x2+2x"! and A is at (2, 13)

3 Find the point or points on the curve with equation y = f(x), where the gradient is zero:

a f(x) =x%—5x b f(x) =x* - 9x% + 24x - 20
3
c flx)=a2" —6x+1 d f(x)=x'+4x
Exercise D

1 Use standard results to differentiate:
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2 Find the gradient of the curve with equation y = f(x) at the point A where:

a f(x) =x(x + 1)-and A is at (0, 0) b f(x) = Zxx: 0 and A is at (3,0)
1 . - ) 4 .
c f(x)=;; and A is at (3, 2) d f(x)=3x—;andAls at (2,95)
Exercise E
W dAa
1 Find T where 8= 1> — 3t 2 Find o where A = 277
v OO 12 d
3 Find T where r = T 4 Find d—: where v=9.8t+ 6

., dR 5 dx
5 Fmdd—rwhereR=r+7 6 Findawherex=3—12t+4t2

. dA
7 Find a where A =x(10 — x)
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Exercise F

1 Find the equation of the tangent to the curve:

a y =x?—7x + 10 at the point (2, 0) by=x+ % at the point (2, 2%)
I . 2x — .
c y = 4Vx at the point (9, 12) dy-= = at the point (1, 1)
e y=2x3+ 6x + 10 at the point (-1, 2) f y=x2+ izz at the point (1, —6)

2 Find the equation of the normal to the curves: §
a y =x?— 5x at the point (6, 6) by=x>- Y at the point (4, 12)

-
3 Find the coordinates of the point where the tangent to the curve y = x? + 1 at the point

(2, 5) meets the normal to the same curve at the point (1, 2).

4 Find the equations of the normals to the curve y = x + x* at the points (0, 0) and (1, 2), and
find the coordinates of the point where these normals meet.

5 For f(x) =12 — 4x + 2x2, find an equation of the tangent and normal at the point
where x = —1 on the curve with equation y = f(x). o
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