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MATHEMATICs

GRADE 12
CALCULUS
DIFFERENTIAL RULES and FIRST PRINCIPLE
ACTIVITY 1
71  Determine f'(x) from first principles if f(x)=x"+2 (4)
7.2  Determine:
721 f(x)if f(x)=(5x=7)(5x+7) 2
: / 3 : . 5
7.2.2  Given that p’(x)=2x", determine D, [p{xj— Yx+ —4] @
x
[10]
ACTIVITY 2
7.1 Given: f(x)=x"—x+3
Determine f '(x) from first principles. (5)
7.2 Determine /' (x) if:
7.2.1 f(x)=5x"-Tx+2 (2)
. 2x +1
7.2.2 f(x)=——
Y (4)
(11
ACTIVITY 3
7.1 Determine /' (x) from first principles if f(x) =—5x* (5)
7.2 Determine the following:
dy . x —27
21 - )=
7 e if y 3 3)
7.2.2 3
2. D 4_y2
H ; ]] o
7.3 Given: f(x)=ax’ : x>0, determine the value of a if f'(4)=f"'(1) (5)
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ACTIVITY4
7.1 Given: Jlrl[_ﬂu:)z—z
x

Determine f'(x) from first principles.
7.2 Determine:

721 D, [3x% — 7x + 4]

dk . 3 1
S ify="andk=y——
722 o ify=czandk=y——

ACTIVITY 5

8.1  Determine, from first principles, the derivative of f(x) = 3 — x?

8.2  Determine the following:

d
8.2.1 L (320~ 7x)

822  fl(x)if f(x) = (2x% — 1)?
8.2.3 D ( x*—m )
X xz —ﬁ

ACTIVITY 6

7.1  Determine f'(x), from first principles, if f(x)=x"+x.

7.2  Determine:

721 (), if f{x]_lr"—%x"'

x+4 ]
722 D |——|
F
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(2)

(4)
[11]

(5)

(2)

()

3)

(5)

2)

4)
[11]
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ACTIVITY 7

8.1 If f(x)= —2x* + 3x, determine f'(x) from first principles.

Ixt —
8.2 Given: fi(x)= %— 244/x . Calculate f'(9).

b
8.3 A function g{x)= ax’+— has aminimum value at x = 4. The function value at
x

x=4 is 96.

Calculate the values of & and 5.

ACTIVITY 8

_ 2
6.1 Given f(x)=-—
X

Determine f'(x) from first principles.

6.2 Determine:

6.2.1 dy if xy—2y=x"—4
dx

ACTIVITY 9
7.1 Determine ['(x), from first principles, if f(x) = ;—_xz.

7.2 Determine:

721 f(x)if f(x)—%xs—ﬁx‘z

7.22 %(x + Jg?)z
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(4)

(5)

(6)
[15]

&)

(&)

(3

[11]

(4)

(2)

(4)
[10]
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ACTIVITY 10
7.1 Given: f(x)=5x" + 2x
; (5)
Determine /' (x) from first principles.
7.2 Determine [ '(x) if:
7.2.1 f(x)=5x" —x" + 2x (3)
1
7.2.2 f(x)z&‘“"'4 (4)
2x’
7.3 If y=4x’ -3 and 2xt =7 .
Determine Q 4)
dt
(16]
ACTIVITY 11
7.1 Differentiate f from first principle if f(x) = 3 — 2x? (5)
7.2  Evaluate:
7.2.1 :_i'if};=_}+ﬂ (3)
7.2.2 8 — 3x° (3)
*1 8x5
[11]
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ACTIVITY 12

6.1  Given: f(x)=2-3x"
Determine j'(x) from FIRST PRINCIPLES.

6.2 Determine:

4

621 [f'(x)= %+ x' -t

3+ |

622 D
X x)_ i
dv . 8x°—125
623 o T YT o5
ACTIVITY 13

8.1 Determine ' (x) from first principles if f(x)=1-x".

8.2 Determine:

1 2
8.2.1 Dx( ——]
X

ACTIVITY 14
8.1 Determine f'(x) from first principles if f(x)=23x"—6.

8.2 Determine the derivative of f(x)=(2/x - l)2 :
X
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(5)

(2)

(4)

(3)
[14]

&)

(3)

3)
[11]

@)

&)
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ACTIVITY 15
9.1  From first principles, determine the derivative of f(x)=2x"+9. (5)
9.2 Determine the following:
BN if y=x(2x+1). o
- (2)
9.2.2 P o == | 1,
Ell y+x=x+3 3)
923 4[as Jf]
oL (3)
ACTIVITY 16
8.1 Determine f '(x) from first principles if f(x)=1-x" (5)
8.2  Determine:
WALE
82.1 D, | 3x’ ——] 3)
L x
33 W ym Vx (Vx - 5x)
dx i (4)
112}
ACTIVITY 17
7.1 Determine f ’(x) from first principles if f(x) = -2x* —1. (5)
7.2 Determine:
7.2.1 7 (x),ifitis given that f(x)=—2x* +3x? 2)
ay .. 1
— if y=2x+—F=
7.2.2 e i y=2x Tic @
71P a g e
M.TEKISO
WHATSAPP: 073 827 9484

Study copy distributed by EduResource ZA | eduresourcza.com


https://eduresourcza.com

MATHEMATICs

GRADE 12
ACTIVITY 18
7.1 Determine [ (). from first principles. if f(x)=5— 2x°. 4)
7.2 Determine:
721  f(x).if f(x)=2x" —Tx e
x (4)
d|2x"—x—6
7.2.2 ol
dx 2x+3 (3)
[11]
ACTIVITY 19
8.1 From first principles, determine the derivative of f(x) =-3x% +1 (5)
8.2 Determine d—} if:
dx
8.2.1 y=i—5ﬂ (3)
X
8.22 y+x=2x"+1 (2)

8.3 Given: f(x)=x"—4x—6, determine the equation of the tangent to f which is perpendicular (5)

1
to the line g(x) :EI+5

[15]
ACTIVITY 20
6.1 Given: f(x) = 3x — x>,
Use the definition (from first principles) of the derivative to calculate f'(x). (4)
. dy .
6.2 Determine if
ax
6.2.1 vr'\"3.\/;
X’ (4)
) e
6.2.2 —=(l4x
’ 3x ( ) 4
3 . i v: D A
6.3 A function A is given by /1(.\'):(1\" +— and has a minimum value of 12 if xv=2.
X
Calculate the values of a and b,
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ACTIVITY 21
8.1 Determine f'(x) from FIRST PRINCIPLES if f(x) =2 — 3x2
5.2 Determine:

82.1  F'(x)if f(x) = 2x* — 3x + a?

822 D, {M}
X
8.3 The following information is given for a function f:
. f@)=5
e fl@=7

Determine the equation of the tangent of f at x = 4 in the formy = mx + c.

ACTIVITY 22
1

7.1 Determine f/(x) from first principles if it is given that f(x)=——.
x

7.2 Determine:

721 D, [(4x+3)(2x-5)|

:‘;‘F+2f3 —x
x—.'i

dy ..

722 —uf y=
e ¥

7.3 Given: f(x):zx;—zxz—-‘-lx—l.

Determine the interval for which f is concave up.
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(5)

(3)

(3)

(3)
[14]

(5)

(3)

(6)

(4)
[18]
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ACTIVITY 23
6.1 Determine  f'(x) from first principles if f(x)=1-3x". (5)

6.2 Determine the derivative ofthe following, using the differentiation rules:

6.2.1 f)=3¢——_+4 )
2x
1 2
6.2.2 f(_x]=(2¢_ — —] (4)
x
6.3 The line g(x)=3x+2 is a tangent to the curve of a function [ at the pont where
x = 3. Calulate the value of f(3)+ f/'(3). (3)
[14]
ACTIVITY 24
8.1 Given: f [x] =x -3
Use first principles to find _f {x] (5)

av
8.2 Determune & i

9x' —6
y= (3)
3x
8.3 Evaluate leave your answer in a surd form.
d | X —2x[x @)
dx 3x
8.4 Given f(x] =x" =2x+1 and the gradient of the tangent at the point of contact is 3
determine the x-coordinate(s) at the point of contact. (2)
[14]
ACTIVITY 25
7.1 Determine f ‘(x) from first principles if f(x)=x’ +x. (5)
7.2 Determine f '(x) if f(x)=2x" —3x" +8x. (3)
7.3 The tangent to g(x)=ax’ +3x*+bx+c has a minimum gradient at the
point (-1 ;—7). For which values of x will g be concave up? (4)
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ACTIVITY 26
7.1 Given: f(x) = ;
Determine f/(x) from first principles.
7.2 Determine:
7.2.1 3 _3
b Vx? — x72
X &
722 d
Ey if xy—y=x%-1
7.3 The gradient of the tangent to the function represented by f(x) = ax® + bx? at the point
(1:5)is12.
731 Show thata =2 and b= 3.
7.3.2  Calculate the coordinates of the points on the curve where the tangent to the curve
is parallel to the x-axis.
ACTIVITY 27
8.1 Determine /(x) from first principles if it is given that f(x)=x" -2
8.2 Determine:
{ ,
8.2.1 L I
<l.r[ ¥ \]
8.2.2 g(x) if g(x)=-2Jx(x=1)°
8.3 Given that v=4x—14 is a common tangent to f(x)=2x" —4x—6 and
g(x)=ax  + by —18, calculate the values of @ and b.
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(5)

(4)

(3)

(5)

(5)
[22]

(2)

(4)

(6)
1171
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ACTIVITY 28
8.1 Determine f'(x) from first principles if j(x) =3x* - 2.

8.2 Determine:

8.2.1 Fx) if f(x)=3x" —%x"— +5

g22 Y ogp ¥ 1
dx 2 9%
2x* —3x-5

823 1@ if f()="—TF

8.3 The tangent to the curve of y = —x" +4x is perpendicular to the line
1

r=—x—4.
Y=3

Determine the equation of the tangent.

ACTIVITY 29
8.1 Determine:
$.1.1 %[3):—512]

2
8.1.2 g'kx) if g(x)=x_2_3(—x7

8.2 Determine the equation of the tangent to  f(x)=x’ —4x* +2x+3 at x=2.
8.3 Given: f(x)=—6x’
83.1 Determine f/(x) from first principles.
832 Write down how you will restrict the domain of f such that ', the

inverse of f is a function.

833 Determine the equation of /™' for f'(x)<0. Write your answer in the
form y=...
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(5)

(2)

(4)

(3)

(7)
[21]

2)

“)

3)

(1)

3)
(18]
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ACTIVITY 30

8.1 Determine /7 (x) from first principles if f(x) =x"—=3.

8.2 Determine:

821 Lify--32+7x
dx

3 2
822 DIF EL I x]

8.3 Suppose that g(x) represents the rate of change of A(x)=-—x"—3x" +1. Calculate
the largest value of g(x).
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(4)

(2)

(4)

(3)
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