STEM | Exam Builder

r

Mark scheme

Differentiation
Mathematics 0580 - Questions from Paper 2 and Paper 4

r

Total marks

80

MARKS FOR EACH QUESTION

1 2 3 4 5 8 9 10 | Total
2 4 6 7 8 10 11 14 80
Question 1 [2]
1 [a=]4 2 | B1 for one correct
[b=] 6
[c=]5
Question 2 [4]
2(a) 4-2x B1 for 4 or — 2x
2(b) (2, 10) B1 for x-coordinate of 2
or M1 for their 4 —2x =10
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Differentiation - Mark scheme

Question 3 [6]

3(a) 3x% — 6x or 3x(x — 2) 2 | B1 for 3x? — kx or kx*> — 6x or correct
answer spoilt
or SC1 for 3x? — 6x + 1

3(b) 0, 1) 4 | B3 for one correct coordinate or for two
(2, -3) correct values of x following 3x> — 6x oe
seen in (b)

or M2 for [3]x(x — 2) [= 0] or
——6+[(~6)" —4x3x0
2x%3

=0] oe

OR

M1 for their Y _ 0 or stating b _ 0
dx dx

M1 for correct method to solve their

quadratic
Question 4 [7]
4(a) —4 (1)’ =9 (~1)* + 5 or better M1
= 0 [so stationary point] A1 | with no errors
4(b)(1) 18 3 | B2 for 6x> —6isw

OR

B1 for 6x +k (any k) isw or px* —6

isw (p #0)

or 6x> —6+8
Mi1dep on B1 for x = -2 substituted into

their Y
dx
4(b)(i) | 1 and -1 2 | M1 for 6x* —6= 0 oe seen
or for their % =0 if B1 scored in part

(b)(®)
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Question 5

Differentiation - Mark scheme

[8]

5(a)

(2,-10) and (-2, 22)

5 | B2 for 3x* — 12 isw
or B1 for 3x* + k or px* — 12 (p # 0)
orfor3x*— 12+ 6 isw

M1 for setting their derivative =0

Dy

or — =
dx

B1 for x = £+ 2 or for one correct coordinate
pair

5(b)

(2, —10) minimum with correct reason
or sketch

(-2, 22) maximum with correct reason
or sketch

3 | B2 for 1 correct with correct reasoning

or B2FT for correct evaluation with correct
2nd derivative for both of their different x
values

or M1 for showing [2nd derivative =] 6x
or gradients for one value on either side of
one correct stationary point

or for reasonable sketch of cubic

Question 6

[9]

6(a)

(=2,0)
(0, 18)
(4.5,0) oe

B1 for B = (0, 18)

B3 forA=(-2,0)and C=(4.5,0) oe

or

B2 forx=-2andx=4.5 oe

or

B1 for (9 — 2x)(2 + x) oe or either A or C correct

6(b)

5 —4x final answer

B1 for one correct term when simplified

6(c)

(-3,-15)

B2FT forx=-3

OR

M1 for their (b) = 17

M1 dep for correct substitution of their x into
18 + 5x—2x*> shown
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Question 7

Differentiation - Mark scheme

[9]

(a)

] /3 oe
[B=] 3 oe

£
[

3| B2 forf\E oe or \/5 oe

or M1 for [x](3—x2)[: 0] or better

0++/0% —4x—-1x3
or (0]
2x—1

7(b)(1)

3 — 3x2 final answer

or for correct answer spoilt

B1 for 3 or — 3x? correct in an expression

7(b)(ii)

[P =](-1,-2)
and

[0=](1,2)

4 | B3 for (-1, -2) or (1, 2)

or for two correct values of x

or M2 for x2 =1

Oi\/02—4x—3><3
(0]

2x -3

or

OR
M1 for [3](1 — x?) [= 0]

or their (b)(i) = 0

or for stating Y 0
dx

M1 for correct method to solve their
quadratic

or for [3](1 —x)(1 + x) [= 0] oe factorised

Question 8

[10]

8(a)()

5

M1 for (—1)*—4(-1)°

g(a)(ii)

(0, 0) and (3, -27)

B2 for 4x° — 12x* [ = 0]
or B1 for 4x> or 12x°

AND

M1 for derivative = 0 or their derivative = 0
M1 for 4x*(x — 3)[= 0]

B1 for

[x=]0and [x =] 3 or [y =] 0 and [y =] =27
or for one correct coordinate pair

8(b)

B1 for each

d _ _
or M1 for Ey = px?™ 4 2gx?™!
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Question 9

Differentiation - Mark scheme

[11]

%a)

7x% —42x° final answer

B1 for one correct term 7x° or 42x° or for
7x° —42x° seen and spoiled

9(b)

49x + 41

M1 for substituting x = — 1 into [y =] x’ —
7x°

M1 for x =— 1 substituted in their (a) or
the correct derivative to give their m

M1 for their —8 = (their m)(—1) + c oe

9(c)

(0,0)
(6, —46 656)

B4 for (6, —46 656)
or B3 forx=0and 6
OR

M1 for their d_y = 0 or stating d_y =0
dx dx

and

M1 for a correct method to solve their
7x° — 42x°
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Differentiation - Mark scheme

Question 10 [14]
\
10(2) (0, 0),(1,0),(2,0) 2 | B1 for any two correct
If 0 scored, SC1 for all three x values
clearly identified
\
10(b) x(xz—x—2x+2) or (xz—x)(x—Z) 2 | B1 for x(xz—x—2x+2)
or (x—l)(xz—Zx) or (xz—x)(x—Z)
leading to x* —3x? + 2x with no errors or or (x—l)(x2 —2x)
omissions
10(c) 3x —6x+2 B2 | B1 for 2 correct terms
M1
theird—y= 0
dx
2 M2 2
—(—6) £4/(—6)" —4(3)(2) M1 for 4/(—6)" —4(3)(2) or for
their 203) . \/_
p=—(=6) and r = 2(3) if in form Z=Y4
r
0.4,04) B3 | B2 for 0.4 or 0.42... and 1.6 or 1.57 to
(1.6,-0.4) 1.58
or for one correct pair of coordinates
or B1 for 0.4 or 0.42... or 1.6 or 1.57 to
1.58
1 1
If 0 scored SC1 for 1 + 3 and 1 — 3
or better or for one correct pair of
coordinates in any form
10(d) Correct sketch 2 | FT their (c) but must be cubic
i.e. correct shape cubic through origin and
max and min in correct quadrants
B1 for cubic shape sketch
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