Calculus

The function f is defined for x = 0 by

fx) =x7+2.
(@ (i) Find f'(x). (2 marks)
(i1) Hence find the gradient of the curve y = f(x) at the point for which x = 4. (1 mark)
(b (i) Find [f (x)dx. (3 marks)
4
(ii) Hence show that [ f(x)dx = % . (2 marks)
Jo
(c) Show that f~(x) = (x — 2)2. (2 marks)
Q Solution Marks Total Comments
6 (a)(i) f(x) = %XT MI1Al 2 M1 if coefficient or index correct
(ii) | Gradient atx =4 is % AlF 1 ft wrong coeff
3 3
b)(i 2 MI1A1 2
(b)(i) If(x)dx =XT M1 for kx
2
et 2x (+€) Bl 3
(i) | Substituting x =4 M1 In ¢’s integral (not f{x) or f'(x))
4 40
f(x)dx =—
J-U ) 3 Al 2 Convincingly found (AG)
1 1
©y=x2+2=x2=y-2 Ml OE
...=x=(y—2)%, hence result Al 2 Convincingly shown (AG)




27
The curve with equation y = 2x + — — 7 is defined for x > 0, and is sketched below.
x

y
M
0 >
d
(a) (1) Find —y (3 marks)
dx
(1)) The curve has a minimum point M. Find the x-coordinate of M. (3 marks)
. 27
(b) () Find ||2x+——7 |dx. (3 marks)
x
(1)) Hence determine the area of the region bounded by the curve, the lines x = 1, x =2 and

the x-axis. (2 marks)
Question Solution Marks | Total Comments
Number marks
and part

6(a)(i) dy 5 54 Ml Clearly attempting to differentiate
& Al One term correct but NOT 2 + f(x) -7
Al 3 All correct (withhold if +c in answer)
(ii) Putting * their ” L2 =0 Ml
dx
x =27 ml Attemptat X’ =... or x=.. etc
x=3 Al 3
(b)(i) , 27 Ml Clearly attempting to integrate
x _7_7"{ (*ec) Al Two terms correct
Al 3 All correct ( ignore omission of +c¢ )
(i) | [4-13.5-14]-[1-27-7] Ml Evaluating limits at 1 and 2
=95 Al 2
Total 11




81
A curve has equation y = x* + —..

5 - Its graph is sketched below.
X

}}

dy

(a) (i) Find (3 marks)
dx
(ii) Show that the stationary points of the curve occur when x* = 81. (2 marks)
(iii) Hence find the x-coordinates of the stationary points. (2 marks)
(iv) Find the value of the y-coordinate at each stationary point. (I mark)
. . 81
(b) () Find |(x*+— )dx. (3 marks)
X
(ii) Hence find the area of the region bounded by the curve, the lines x = 1, x = 3 and
the x-axis. (2 marks)
7)) | dy
—=2x Bl
dx
162 .
a8 Ml Power x—
Al 3
(ii) | 2x —ﬁ =0 Ml Putting candidate’s 12 =0
x dx
= ' =81 ag Al 2 M1 only for verification x =43
(i) | ¥2 =9 orx =481 Ml Or x =3 as only value given
x=13 Al 2
(iv) y=18 Bl 1 No need to show both equal 18
B0 if 2 different y values given
(b)@ | »* 81 Bl X term
3 - +C) Ml x' power
Al 3 correct second term
(i) | [27 81 1 Ml Correct use of limits 1 and 3 substituted
?_? - 5 -81 into answer for part (b)(i)
62% Al 2 Accept 62.7 or better, condone 62.66 etc
Total 13




The curve C has the equation

(@
()
(©)
(@

(@)

(b)

(©)

(d)

y=3—x1E -2x 2, x>0.

[

Find the coordinates of the points where C crosses the x-axis.

Find the exact coordinates of the stationary point of C.

Determine the nature of the stationary point.

Sketch the curve C.

3—xT —2xP=0, 3x% —x-2=0

x—3x% +2=0, (xT = 1)(x* =2)=0
X7 =12

d_ 1
dx 2
for minimum, —Elx_% +x =0
—LxP (x-2)=0

x=2,y=3—ﬁ—i2 L (2,3-242)
2
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