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8(a)

3
2

. . 1.3
Integrate to obtain expression X7 +3

3
Evaluate integral of the form & x2 between limits 0 and 9 and subtract result from 2

. 3 . s . .
Obtain 1x* giving area under curve is 9 and shaded area is 2

Alternative Method for Question 8(a)

Obtain x=4y"

Integrate to obtain expression of form k¥’ and evaluate between limits 0 and 3

Obtain 4,7 and hence shaded area is 3

8(b)

Attempt to express x° in terms of y

Obtain or imply volume is [x] [16* [dy]

Integrate to obtain 4> and evaluate between limits 0 and 3

Obtain 1¢° and hence {1 or exact equivalent

11(a) Substitute 4 to obtain gradient of curve is ;-
Attempt equation of normal using (4,3) and —-L for their gradient
y=—10x+43

1) | {163} {+402x-3)7}
Substitute 4 to obtain %

H(©) | [y =]{-8x" {+s52x—3)"|[+]

Substitute x =4, y =3 in an integrated expression to find value of ¢

Obtain 3=-2+1+c and hence y =-8x"' +52x-3)"' +4

Substitute x=—1 to obtain g =11
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4(a) [k=]4
A0 | (k)
{—x }+ [+¢]
4 2+1
20— theirk 2 —g+c
4 2
c=5
[1=]4
I
dx

5(b)

[x=0rb =] 16

128 40| 88
(2D o1
3 3 3 3

Alternative Method for Question 5(a):

y=4lx - (x)’

-b 4
Max at \/_: —_— ==
2a -2
or -(Nx-2%+4 = x*=2

[a =]4
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3 3
Attempt to integrate (x—16)— [5)(2 - ZOxJ{: —S5x2 +21x— 16}

{%xz —16x}[—]{(2x; —10x2]H= —2x§ + %xz —16x}

2(a) . 1
[Gradient of tangent] = 4(2x4—5) —9x42[=90]
[Gradient of normal] = —L

90

2(b) 1 ) 3

D=3 (x-5)' K -6 i)
1 \ 3
—EZ—X(2X4—5) —-6x42 +¢

y=%(2x—5)4—6x5+2

Use of limits 1 and 16

391.5or 7—83
2
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6—3x=3 = x-coordinate of point of intersection = 1

1 1
|:§(5x+4)2:|

0

Area:§x3—§x2 =§
5 5 5

. . . 1
Line crosses x-axis at x = 2, so triangle area = 3 x3x1

Total area = ﬂ
10
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9(a)

]2 [4)~

12

(-2

+c=0 [:> c=—3]

{% =} %—3 or 12x2 -3

X

9(b i

®) %—3:0 = x'=4 = x=%2 :}x=2
| x
[ 42
d_)2}= _2—43 or —3 or <0 = maximum
LA | (2)

9(c)

[y =] —12x7"'+ theircx[z _2 —3x}[+d]
X




A-Level Mathematics: 9709 Mathematics June 2025 Question Paper 12

9(d
@ 12, 9 12
4

. - % =x=.. [:> =16 = x=4,y=—8]

o |

Gradient of normal =

y+8 4
(x—4) 9
4x-9y—-88=0




