MATHS AND STATS

=

‘ Differentiation Exercises i

1. Differentiate with respect to x:
a. 5x?
b. x3+1
c. x —5x% + 10x3
d. 2x3+4x)(x* - 1)

R
e. x"+———
a x

2x

f x2 —4
x245x—7
g. ez

2. If f(x) = x? — 3x — 2, evaluate:

a.f'(x)

b. The gradient of the functionat x = 2

c. Find when the gradient has a value of zero

d.Find f"(x)

h. (4 + 5%)°
i. Vx©
jo (x* =3)°
k. 4x*(3 — 5x)3
7 1 .
l. F - F + ax
1
M 2x - 3)3
Vx

4 — x?

2

n.

3. a.Fory =x3+ x?, find Z—z and explain what it is.
b. Hence, or otherwise, find the point at which the gradient is 1.

Answers
1. Differentiate with respect to x:

a. L5x2 = 10x
dx

a3 — 2.2
b. dx(x +1) =3x

c. %(x —5x% 4+ 10x3) =1 — 10x + 30x?

. %(2x3 +4x)(x? — 1) = (2x3 + 4%)2x + (x% — 1)(6x2 + 4)

by Product rule (PR)

= 10x* + 6x%2 — 4
d 3 d 1 —
—(xc +£——) = —(xc +=x"2 — 3x 1)
dx a x dx 1a
— pc—1 3
=cx + radz T
d [ 2x (x2-4)2-2x.2x .
dx (x2_4_) = (x?—2)?2 by Quotient rule (QR)
_ —2x2-8
T (x2-4)2
d (x*+5x-7\ _ d -1 _7
dx( = )—dx(1+5x 7x™*)
= —5x72 +14x73

= (4 +5x)° = 30(4 + 5x)°

by Chain rule (CR)
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Differentiation exercises Il

Cdx dx
_5 1
=Zx/a
4
54
==-x
4
j. %(x2 —3)% =16x(x? —3)7 by CR
k. %4x4(3 —5x)3 = —60x*(3 — 5x)% + 16x3(3 — 5x)3 by PR and CR
d (7 1 d
-2\ _ -8 -3 -2
L. a(;—;+ax ) —E(7x —x2+ax™*)
= —56x"2+3x"*—2ax73
_ -5 , 3 2a
X0 T xt x8
a(_1 =2 (72 —3)3
m. dx ((2x—3)3) T dx (ZX 3) by CR
=—-6(2x—-3)*
-6
T (2x-3)*
d (Vi _ (4—x2)%—\/§(—2x)
n. dx (4—x2) - (4-x2)2 by QR
2 3
_ W+EX\/E
(4—x2)2
2. If f(x) = x? — 3x — 2, evaluate:
a. f'(x) =2x—-3
b. f'2Q)=2x2-3=1
c. f'(x)=0=2x—-3
x =13
d. f"(x) =2
3. a.Fory =x3+ x?, find Z—z and explain what it is.
Z—z = 3x? + 2x, the gradient of the function at any point x
b. Hence, or otherwise, find the point at which the gradient is 1.
1=3x%+2x
0=3x2+2x—-1
0=0CBx—-DxE+1)
1
= x=-1
3
Points:
1 4
(_1'0)' (5’ Z)
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