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1 1
A curve with equation y = f(x) is such that f'(x) = 2x 3 — x3. It is given that f(8) = 5.
Find f(x). (4]
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442. 9709 m21_qp_ 12 Q: 6

6
A curve is such that % = Gr_2)p and A (1, —3) lies on the curve. A point is moving along the curve
x p—

and at A the y-coordinate of the point is increasing at 3 units per second.

(a) Find the rate of increase at A of the x-coordinate of the point. [3]
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(b) Find the equation of the curve, [4]
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443. 9709 _m21 qp_ 12 Q: 11

y
A/
X

A

1 3
The diagram shows the curve with equation y = 9(x_7 - 4x_5). The curve crosses the x-axis at the
point A.

(a) Find the x-coordinate of A. : 0 [2]
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(¢) Find the x-coordinate of the maximum point of the curve. [2]
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If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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d 3
The equation of a curve is such that ay = +32x°. Itis given that the curve passes through the point

1
(3:4)
Find the equation of the curve.
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445. 9709 _s21_qp 11 Q: 11

The equation of a curve is y = 24/3x + 4 — x.

(a) Find the equation of the normal to the curve at the point (4, 4), giving your answer in the form
y=mx+c. [5]
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(c) Determine the nature of the stationary point. 2]

(d) Find the exact area of the region bounded by the curve, the x-axis and the li@: Oand x =4.
[4]
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If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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y
A
/yzz_x—z
1

The diagram shows part of the curve with equation y2 =x—2 and the lines x =5 and y = 1. The
shaded region enclosed by the curve and the lines is rotated through 360° about '@axis.

Find the volume obtained.
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CHAPTER 8. INTEGRATION

dy

The gradient of a curve is given by il 6(3x — 5)° — kx?, where k is a constant. The curve has a

stationary point at (2, —=3.5).
(a) Find the value of k. [2]
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. . . ! 2 . .
A curve with equation y = f(x) is such that f'(x) = 6x° — 2 It is given that the curve passes through

the point (2, 7).
Find f(x). 13]
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The tangent at the point on the curve where x = 4k intersects the y-axis at P.

(b) Find the y-coordinate of P in terms of k. [4]

The shaded region is bounded by the curve, u@s and the lines x = %kz and x = 4k>.

of k. (3]
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If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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4
A curve has equation y = f(x), and it is given that f'(x) = 2% -7 - -
X

(a) Given that f(1) = —1, find f(x). [4]
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(b) Find the coordinates of the stationary points on the curve. [5]

°
P

(d) Hence, orotherw rmine the nature of each of the stationary points. [2]
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(a) Find.l‘ %dx [4]
1 (3x-2)2

The diagralg ?10 ith equation y = ————. The shaded region is bounded by the
curve, the x—aﬁ‘(’ and x =1 and x = 2. The shaded region is rotated through 360° about the
X-axis.

(b) Find the volume of revolution. [4]
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If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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452. 9709 w21 qp_ 12 Q: 4
A curve is such that dy = 8 The curve passes through the point (2 53)
dx ~ (3x+2)% TTIs
Find the equation of the curve. [4]
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1
The diagram shows the line x = % part of the curve y = %x + 17—0 — ——— and the normal to the curve

(x-2)3

at the point A (3, g) e
(a) Find the x-coordinate of the point where the normal to the curve mee Lh@s. [5]

?‘]'PapaCambridge



T‘:_']’PapaCambridge

(b) Find the area of the shaded region, giving your answer correct to 2 decimal places. [6]
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o

-1 1
The diagram shows the curves with equations y=x 2 andy = % —x2. The curves inte@at the points

1 1
A (Z, 2) and B (4, E)
(a) Find the area of the region between the two curves. 6 [6]
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1
(b) The normal to the curve y = x 2 at the point (1, 1) intersects the y-axis at the point (0, p).

Find the value of p. [4]

?‘j_']'PapaCambridge



“ jPPapaCambridge

455. 9709 w21 _qp_13 Q: 10

CHAPTER 8. INTEGRATION

A curve has equation y = f(x) and it is given that
£'(x) = Ax+ k)2 = (1+4)72,
where k is a constant. The curve has a minimum point at x = 2.

(a) Find f”(x) in terms of £ and x, and hence find the set of possible values of k. [3]

(4]
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If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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456. 9709 m20 qp_ 12 Q: 3

A
5 -
y=x>+1
14
0
The diagram shows part of the curve with equation y = x> + 1. The shaded region e the

curve, the y-axis and the line y = 5 is rotated through 360° about the y-axis. E

Find the volume obtained.
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d 1
The gradient of a curve at the point (x, y) is given by ay = 2(x + 3)2 — x. The curve has a stationary
point at («, 14), where a is a positive constant.
(a) Find the value of a. [3]
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(¢) Find the equation of the curve. [4]
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y
A
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X
The point C lies on the curve and the tangent to the curve at C is parallel to AB.

(a) Find, by calculation, the coordinates of A, B and C. Q

8
The diagram shows part of the curve y = P and the line 2y + x = §, intersecting at poi@nd B.
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(b) Find the volume generated when the shaded region, bounded by the curve and the line, is rotated
through 360° about the x-axis. [6]
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459. 9709 20 _qp_12 Q: 8

y

A
(1. 6)
(3.2)

(1,2) 6

y: —

X
0

6 q !
The diagram shows part of the curve y = —. The points (1, 6) and (3, 2) lie on é e shaded
x

region is bounded by the curve and the linesy =2 and x = 1.
(a) Find the volume generated when the shaded region is rotated @ about the y-axis.
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(b) The tangent to the curve at a point X is parallel to the line y + 2x = 0. Show that X lies on the
line y = 2x. [3]
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1 1
The equation of a curve is such that % = 3x2 — 3x 2. Itis given that the point (4, 7) lies on the curve.
Find the equation of the curve. [4]
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461. 9709 _s20_qp_13 Q: 11

y

A
A
| y=x>—2bx*+b%x
i
i /
!

0 a b >

The diagram shows part of the curve with equation y = x% = 2bx? + b%x and the line OA, where A is
the maximum point on the curve. The x-coordinate of A is @ and the curve has a minimum point at
(b, 0), where a and b are positive constants.

(a) Show that b = 3a.
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(b) Show that the area of the shaded region between the line and the curve is ka®*, where k is a fraction
to be found. [7]
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462. 9709 w20 _qgp_ 11 Q:2

d 1
The equation of a curve is such that ay = 3y + x. It is given that the curve passes through the
x —

point (2, 7).
Find the equation of the curve. [4]
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1
The diagram shows a curve with equation y = 4xZ — 2x for x > 0O, and a straight line with equation
vy =3 —x. The curve crosses the x-axis at A (4, 0) and crosses the straight line at B and Cz

[4]

(a) Find, by calculation, the x-coordinates of B and C.

(b) Show that Bisa nt on the curve. [2]
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(¢) Find the area of the shaded region. [6]
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1 _3
The point (4, 7) lies on the curve y = £(x) and it is given that f'(x) = 6x 2 —4x 2.

(a) A point moves along the curve in such a way that the x-coordinate is increasing at a constant rate
of 0.12 units per second.

Find the rate of increase of the y-coordinate when x = 4. [3]
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465. 9709 w20 qp 12 Q: 10

y
A
2] i > X
The diagram shows part of the curve y = m — x and its minimum point M, which lies on the
X-axis.
(a) Find expressions for d_y @ and J dx [6]
P ax’ a? Y
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(b) Find, by calculation, the x-coordinate of M. [2]
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466. 9709 w20 qp 13 Q: 2

2
The function f is defined by f(x) = ——— forx > -2.

(x+2)

(a) Find I:O f(x) dx. [3]

(b) The equation of a curve is such that — =f(x). Ttis Qhe point (—1, —1) lies on the
curve.
Find the equation of the curve. [2]
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1 1

. 1] . .
A curve has equation y = ExZ +Xx 2+ z where x > 0 and k is a positive constant.

(a) Itis given that when x = %, the gradient of the curve is 3.

Find the value of k. [4]
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A curve with equation y = f(x) passes through the points (0, 2) and (3, —1). It is given that
f’(x) = kx® — 2x, where k is a constant. Find the value of k. [5]
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469. 9709 m19 qp 12 Q: 9

A y =0 +x%)

> X

o 3

the curve, the x-axis and the line x = 3.

(i) Find, showing all necessary working, the volume obtained when the shaded, re @» rotated
through 360° about the x-axis. [4]

The diagram shows part of the curve with equation y = /(x° + x*). The shaded region is b(@d by

?‘]'PapaCambridge
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(ii) P is the point on the curve with x-coordinate 3. Find the y-coordinate of the point where the
normal to the curve at P crosses the y-axis. [6]
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hich d?y sh . .
A curve for whic 2 = 2x — 5 has a stationary point at (3, 6).

(i) Find the equation of the curve. [6]
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(ii) Find the x-coordinate of the other stationary point on the curve. [1]
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471. 9709 _s19_qp_11 Q: 11

The diagram shows part of the curve y = and a point P (2, 1) lying on . The

3
V(1 +4x)
normal to the curve at P intersects the x-axis at .

(i) Show that the x-coordinate of Q is %.
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(ii) Find, showing all necessary working, the area of the shaded region. [6]
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4
A curve is such that % =x - —- The point P (2, 9) lies on the curve.
X

(i) A point moves on the curve in such a way that the x-coordinate is decreasing at a constant rate
of 0.05 units per second. Find the rate of change of the y-coordinate when the point is at P. [2]
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¥
A
M —J(4x+1)+L
r= J@x+1)
0 » X

The diagram shows part of the curve y = /(dx + 1) + m and the mjnimuE p@

d
(i) Find expressions for d% and J ydx.
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(ii) Find the coordinates of M. [3]

The shaded region is bounded by the curve, the y-axis and the ugh M parallel to the x-axis.

06@ region. [3]

(iii) Find, showing all necessary working, the area
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A

o 4

point A. The x-coordinate of A is 4.

1
The diagram shows part of the curve with equation y = (3x +4)? and the tangent to the (&at the

(i) Find the equation of the tangent to the curve at A. [5]
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(ii) Find, showing all necessary working, the area of the shaded region. [5]
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(iii) A point is moving along the curve. At the point P the y-coordinate is increasing at half the rate
at which the x-coordinate is increasing. Find the x-coordinate of P. [3]
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475.9709 w19 qp 11 Q: 9
coody 1 .
A curve for which el (5x — 1)2 — 2 passes through the point (2, 3).
(i) Find the equation of the curve. [4]
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2
(i) Find %. 2]

(iii) Find the coordinates of the stationary point on the curve and, showing all necessary working,
determine the nature of this stationary point. [4]

T"j_']'PapaCambridgzje



693

T‘:_']’PapaCambridge

476. 9709 w19 qp_ 11 Q: 11

The diagram shows a shaded region bounded by the y-axis, the line y = —1 and the part 0@111’\!8

v = x% +4x + 3 for which x > —2.
(i) Express y = x% +4x + 3 in the form y=(x+ a!)2 + b, where a and b are cm&. nce, for

Xx 2 =2, express x in terms of y. [4]
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(ii) Hence, showing all necessary working, find the volume obtained when the shaded region is
rotated through 360° about the y-axis. [6]
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477.9709_ w19 qp 12 Q: 3

k

A curve is such that g—i = \/— where k is a constant. The points P (1, —1) and Q (4, 4) lie on the
X

curve. Find the equation of the curve. [4]
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Y 4
A R
Y (2x+ 1)
~J|B
0 N » X

The diagram shows part of the curve y = 1 —

————- The cu s the x-axis at A. The
(2x+ 1)
normal to the curve at A intersects the y-axis at B.

(i) Obtain expressions for % and I ydx.
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(ii) Find the coordinates of B. [4]
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(Sl

A function f is defined for x > % and is such that f'(x) = 3(2x - 1)2 - 6.

(i) Find the set of values of x for which f is decreasing. [4]
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(i) It is now given that f(1) = —3. Find f(x). [4]
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y
A

A(2.3)

T y=(x-1)2+2

L/

<
9

the curve has coordinates (2, 3). The normal to the curve at A cros ne x at B.

The diagram shows part of the curve y = (x — 1)'2 + 2, and the linw x = 3. The point A on
S -

(i) Show that the normal AB has equation y = %x + 2. [3]
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(ii) Find, showing all necessary working, the volume of revolution obtained when the shaded region
is rotated through 360° about the x-axis. [8]
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A curve passes through the point (4, —6) and has an equation for which j%: = x_% — 3. Find the

equation of the curve. [4]
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482. 9709 ml18 qp_ 12 Q: 11

y
A
B
y=1-2x
0 A(3.0) o
\yzl—lx—(l—lx)3

The diagram shows part of the curve y = 1 — 2x — (1 — 2x)? intersecting the x-axis at the origin O and
atA (% 0). The line AB intersects the y-axis at B and has equation y = 1 - 2.

(i) Show that AB is the tangent to the curve at A. Qz [4]
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1
(ii) Show that the area of the shaded region can be expressed as ,[2(1 —2x)3 dx. [2]
0
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12

A curve is such that % = et 1 The point (1, 1) lies on the curve. Find the coordinates of the
+

point at which the curve intersects the x-axis. [6]
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The curve with equation y = x> — 2x% + 5x passes through the origin.

(i) Show that the curve has no stationary points. [3]
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A curve is such that % =+/(4x+ 1) and (2, 5) is a point on the curve.

(i) Find the equation of the curve. [4]
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(ii) A point P moves along the curve in such a way that the y-coordinate is increasing at a constant
rate of 0.06 units per second. Find the rate of change of the x-coordinate when P passes through
(2,5). (2]

(iii) Show that &y X Q is constant.

= oza.
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y
A x 6
™
P o y=4
- X
o]

=

The diagram shows part of the curve y = — +

. The line y = 4 intersects the curve at @nts P
and Q.
(i) Show that the tangents to the curve at P and Q meet at a point on the %16 6 [6]

] =
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(ii) Find, showing all necessary working, the volume obtained when the shaded region is rotated
through 360° about the x-axis. Give your answer in terms of x. [6]
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A curve with equation y = f(x) passes through the point A (3, 1) and crosses the y-axis at B. Itis given
1
that f'(x) = (3x — 1)"*. Find the y-coordinate of B. [6]
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488. 9709 _s18_qp_13 Q: 11

y
A
y:(x+1)2+(x+l)‘1
x=1
A
1) 1 - X

The diagram shows part of the curve y = (x + 1)* + (x+ 1)™! and the line x = 1. The poi@'s the

minimum point on the curve.
(i) Show that the x-coordinate of A satisfies the equation 2(x + 1)* = I and ﬁnb@xalue of
d?y

—= at A.
dx
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(ii) Find, showing all necessary working, the volume obtained when the shaded region is rotated
through 360° about the x-axis. [6]
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489. 9709 w18 qp 11 Q: 6

dy

A curve has a stationary point at (3, 9%) and has an equation for which - ax> + a*x, where a is a
non-zero constant.
(1) Find the value of a. [2]
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490. 9709 w18 qp 11 Q: 7

The diagram shows part of the curve with equation y = k(x* — 7x* + 12x) for some constant k. The
curve intersects the line y = x at the origin O and at the point A (2, 2).

(1) Find the value of k.

(ii) Verify that the curve meets the line y = x a@en x=>35. [2]
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(iii) Find, showing all necessary working, the area of the shaded region. [5]
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492. 9709 w18 qgp_ 12 Q: 11

y
A
M
y=3J(dx+1) - 2x
A
17} - X

The diagram shows part of the curve y = 34/(4x + 1) — 2x. The curve crosses the y-axi @d the
stationary point on the curve is M.

(i) Obtain expressions for % and J ydx.
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(ii) Find the coordinates of M. [3]

721

?‘j_']'PapaCambridge



"
] o
_"ng aCambri dge CHAPTER 8. INTEGRATION

493. 9709 w18 qp 13 Q: 8

dy

A curve passes through (0, 11) and has an equation for which - ax® + bx — 4, where a and b are
constants.
(i) Find the equation of the curve in terms of @ and b. [3]
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(ii) Itis now given that the curve has a stationary point at (2, 3). Find the values of @ and b. [5]
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494. 9709 w18 qp 13 Q: 10

y
A
x=12
T T » X
o 1 2 3

1
The diagram shows part of the curve y = 2(3x — 1) 3 and the lines x = % and x = 3. The c@nd the

line x = % intersect at the point A.

(i) Find, showing all necessary working, the volume obtained when the_sh ion is rotated
through 360° about the x-axis. °

\ (51
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(ii) Find the equation of the normal to the curve at A, giving your answer in the form y = mx + c.
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495. 9709 ml17 qp_ 12 Q: 10

y
A

y =f(x) /
ol B c = °

A

d 2
crosses the x-axis at B and C. Itis given that ay = 2x — — and that the curve passes th
X Q

189
(4. 76 )
(1) Find the x-coordinate of A. [2]

The diagram shows the curve y = f(x) defined for x > 0. The curve has a minimum po%A and

point
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(iv) Find, showing all necessary working, the area of the shaded region. [4]
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496. 9709 _s17_qp_11 Q: 7

d
A curve for which d%}c =7 — x% — 6x passes through the point (3, —10).

(i) Find the equation of the curve. [3]
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(ii) Express 7 — x2 — 6x in the form a — (x+ b)z, where a and b are constants. [2]
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497. 9709 s17_qp_11 Q: 10

A _ 4
YT5 3

-~

0 1 » X

The diagram shows part of the curve y = T

(i) Find the equation of the normal to the curve at the point where x = 1 in the form y +c,
where m and ¢ are constants. z
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The shaded region is bounded by the curve, the coordinate axes and the line x = 1.

(ii) Find, showing all necessary working, the volume obtained when this shaded region is rotated
through 360° about the x-axis. [5]
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498. 9709 _s17_qp_12 Q: 6

o

4
The diagram shows the straight line x + y = 5 intersecting the curve y = < at the points A (1, 4) and

B (4, 1). Find, showing all necessary working, the volume obtained when the shaded regio@ated
through 360° about the x-axis.

?‘j_']'PapaCambridge



"
] o
"PQP aCambrldge CHAPTER 8. INTEGRATION

T1'i]'PapaCambridge



735

T‘:_']’PapaCambridge

499. 9709 _s17_qp_13 Q: 10

(a)
y
A
_| y=h
y=x>-1
Fig. 1

Fig. 1 shows part of the curve y = x*> — 1 and the line y = h, where & is a constant.

(i) The shaded region is rotated through 360° about the y-axis. Show that the @ of
revolution, V, is given by V = x(%hz +h).
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(b) \ | T z
| N
0&

Fig. 2 shows a cross-section of a bowl containing water.
i cm, the volume, V cm?, of water is given by V = n(3

at a constant rate of 2cm? s~!. Find the rate, in

e height of the water level is

increasing when the height of the water level is 3 cm. [4]
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500. 9709 _s17_qp_13 Q: 11

The function f is defined for x > 0. Tt is given that f has a minimum value when x = 2 and that
1
£7(x) = (4x + 1)

(i) Find 1’'(x). [3]

It is now given that £”(0), £'(0) and Qﬂe first three terms respectively of an arithmetic
progression.
(ii) Find the value of f(0). Q [3]
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(iii) Find f(x), and hence find the minimum value of f. [5]
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501. 9709 w17 qp 11 Q: 10

b=

The diagram shows part of the curve y = %(x4 — 1), defined for x > 0.

(i) Find, showing all necessary working, the area of the shaded region. [3]

(ii) Find, showing all necessary working, e obtained when the shaded region is rotated
through 360° about the x-axis. [4]
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through 360° about the y-axis.

(5]

(iii) Find, showing all necessary working, the volume obtained when the shaded regio@rotated
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502. 9709 w17 qp 12 Q: 8

A curve is such that d_y =—x?+5x—4.

dx

(i) Find the x-coordinate of each of the stationary points of the curve. [2]

d
(ii) Obtain an expression for @y and hence or ise find the nature of each of the stationary
points. [3]
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(iii) Given that the curve passes through the point (6, 2), find the equation of the curve. [4]
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503. 9709 w17 qp 12 Q: 10

y
A
y=4(5x-1)
P(2,3)
o
0 S

The diagram shows part of the curve y = 4/(5x — 1) and the normal to the curve at the point P (2, 3).
This normal meets the x-axis at ().

(i) Find the equation of the normal at P.

?‘j_']'PapaCambridge



"
] o
-"PQP aCambrldge CHAPTER 8. INTEGRATION

(ii) Find, showing all necessary working, the area of the shaded region. [7]
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504. 9709 w17 qp 13 Q: 8

o

The diagram shows parts of the graphs of y = 3 — 2x and y = 4 — 3 /x intersecting at points A and B.

(i) Find by calculation the x-coordinates of A and B. [3]
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(ii) Find, showing all necessary working, the area of the shaded region. [5]

T"j_']'PapaCambridgzje



47

T‘:_']’PapaCambridge

505. 9709 w17 qp 13 Q: 10
A curve has equation y = f(x) and it is given that f'(x) = ax? + bx, where a and b are positive constants.

(i) Find, in terms of @ and b, the non-zero value of x for which the curve has a stationary point and
determine, showing all necessary working, the nature of the stationary point. [3]
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(ii) Itis now given that the curve has a stationary point at (-2, —3) and that the gradient of the curve
atx = 11is 9. Find f(x). [6]
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506. 9709 ml16 qp 12 Q: 2

A curve for which :—i =3x% - x% passes through (-1, 3). Find the equation of the curve. [4]
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507. 9709 ml16 qp 12 Q: 10

P =

\

> X
ol P /R
The diagram shows part of the curve v = %(Bx — 1)2, which touches the x-a e point P. The
point Q (3, 4) lies on the curve and the tangent to the curve at Q crosses tl R.
®

*\ (1]
Showing all necessary working, find by calculation 0

(ii) the x-coordinate of R,

(i) State the x-coordinate of P.

[51

(iii) the area of the shaded region PQR. [6]
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508. 9709 _s16_qp_11 Q: 3

y
A

0 >

12
The diagram shows part of the curve x = — — 2. The shaded region is bounded by the curve, the
v

v-axis and the lines y =1 and vy = 2. Show-ing all necessary working, find the volume, in terms of x,
when this shaded region is rotated through 360° about the v-axis. é [5]
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500. 9709 s16_qp 11 Q: 4
. dy _1
A curve is such that a =2-8(3x+4) 2.

(i) A point P moves along the curve in such a way that the x-coordinate is increasing at a constant
rate of 0.3 units per second. Find the rate of change of the y-coordinate as P crosses the y-axis.

[2]
The curve intersects the y-axis where y = ;—1

(ii) Find the equation of the curve. [4]
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510. 9709_s16_qp_12 Q: 2

A curve 1s such that d_y = L
dx  (5- 23()2

the curve. [4]

Given that the curve passes through (2, 7), find the equation of

T1f]’Papa(.‘.ambridge
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511. 9709 _s16_qp_12 Q: 10

P

8
y=—+2x
X

» X

(0]

X

CHAPTER 8. INTEGRATION

8 q ,
The diagram shows the part of the curve y = — + 2x for x > 0, and the‘ mb-n nt M.

d2

(i) Find expressions for %, @V and J_VQ dx. 0‘ [5]

(ii) Find the coordinates of M and determine the coordimate
the part of the curve for which x < 0.

and x = 2 is rotated through 360° about the x-a

(iii) Find the volume obtained when the regi(.)@@y the curve, the x-axis and the lines x = 1

d nature of the stationary point on

[51

[2]
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512. 9709 _s16_qp_13 Q: 2

y
A

1P (2,3)
1
1
1
1
1
1
I
1
|
1
1
1
1

— 1
]
I
1
|
1
1
1
1 =x

o 2

about the x-axis. [4]

The diagram shows part of the curve y = (x> + 1)% and the point P (2, 3) lying o 0«3. Find,
showing all necessary working, the volume obtained when the shaded region EE T rough 360°

L/
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513.9709_s16_qp_13 Q: 3

d k
A curve is such that ay = 6x° + — and passes through the point P (1, 9). The gradient of the curve

X
at Pis 2.
(i) Find the value of the constant k. [1]
(ii) Find the equation of the curve. [4]
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514. 9709 w16 qp 11 Q: 7

y

A

y=(2x-1)
B
o A -
y2 =1-2x

The diagram shows parts of the curves y = (2x — 1)2 and y> = 1 — 2x, inter ints A and B.

(i) State the coordinates of A. [1]

(ii) Find, showing all necessary working, the area of the shad. [6]

&

*
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515. 9709 w16 _qp 11 Q: 10

1 1
A curve has equation y = f(x) and it is given that f'(x) = 3x2 — 2x 2. The point A is the only point on
the curve at which the gradient is —1.

(i) Find the x-coordinate of A. [3]

(ii) Given that the curve also passes through the point (4, 10), find the y-coordinate of A, giving your
[6]

answer as a fraction.
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516. 9709 w16 qp 12 Q: 1

d 8
A curve is such that ay = m

curve. [4]

The point (2, 5) lies on the curve. Find the equation of the
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517.9709 w16 _qp 13 Q: 10

. d -1 -2 . .. . .
A curve is such that ay = Zx"2 + ax 2, where a is a positive constant. The point A (a2, 3) lies on the

curve. Find, in terms of a,
(i) the equation of the tangent to the curve at A, simplifying your answer, [3]

(ii) the equation of the curve. (4]
It is now given that B (16, 8) also lies on the curve.

(ifi) Find the value of a and, using this value, find the distance AB. [5]
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518. 9709 w16 qp 13 Q: 11
A curve has equation y = (kx — 3)™! + (kx — 3), where k is a non-zero constant.

(i) Find the x-coordinates of the stationary points in terms of &k, and determine the nature of each
stationary point, justifying your answers. [7]

(ii)

P =

s LY

L/

The diagram shows part of the curve for the case when k = 1. xg all necessary working,
find the volume obtained when the region between the cw xis, the y-axis and the line
6 th

P bc)@

x = 2, shown shaded in the diagram, is rotated through 3 € x-axis. [5]
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519. 9709 _s15_qp_11 Q: 10

y
4 B
A 0 x=4
(0, 4)
8
YT J(Bx+4)
P <
o
The di hy art of th = 8 Th t tA(0,4). Th
e diagram shows part of the curve y = NETEI e curve in ey axis a e
normal to the curve at A intersects the line x = 4 at the point w
(i) Find the coordinates of B. [5]

(ii) Show, with all necessary working, that the ar f % egions marked P and Q are equal. [6]
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The equation of acurveisy = ol

(i) Find, showing all necessary working, the volume obtained when the region bounded by the
curve, the x-axis and the lines x = 1 and x = 2 is rotated through 360° about the x-axis. [4]

(ii) Given that the line 2y = x + ¢ is a normal to the curve, find the possible values of the constant c.

(6]

521. 9709 _s15_qp_13 Q: 2

dy

A curve is such that i e point (4, 7) lies on the curve. Find the equation of the

(4]

curve.
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522. 9709 _s15_qp_13 Q: 10

y
A
A(2,9)
y =9+ 6x - 3x?
>x
o B C
7 AN
Points A (2, 9) and B (3, 0) lie on the curve y = 9 + 6x — 3x7, as shown in t The tangent at

A intersects the x-axis at C. Showing all necessary working,
(i) find the equation of the tangent AC and hence find the x—coord
(ii) find the area of the shaded region ABC. [5]
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523. 9709 w15 qp 11 Q: 2

The function f is such that f'(x) = 3x* — 7 and f(3) = 5. Find f(x). [3]
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-

(0]

The diagram shows part of the curve y = (1 + 4x)% and a point P (6, 5) lying on the curve. The line
PQ intersects the x-axis at Q (8, 0).
(i) Show that PQ is a normal to the curve.

(5]

ined when the shaded
[7]

(ii) Find, showing all necessary working, the exact volume of revolutior
region is rotated through 360° about the x-axis. *

[In part (ii) you may find it useful to apply the fact that th e, V, of a cone of base radius r

and vertical height £, is given by V = %anh.] &
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525. 9709 w15 qp 12 Q: 10

|

A (@]

The diagram shows part of the curve y = (9 — 2x*). The point P (2, 1) lies rve and the
normal to the curve at P intersects the x-axis at A and the y-axis at B.

(i) Show that B is the mid-point of AP. ®

C\ 16}
The shaded region is bounded by the curve, the y-axis and the @

(ii) Find, showing all necessary working, the exact volum ed when the shaded region is

rotated through 360° about the y-axis. [5]
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CHAPTER 8. INTEGRATION

i . d -1 . . .
A curve passes through the point A (4, 6) and is such that ay =1+ 2x 2. A point P is moving along
the curve in such a way that the x-coordinate of P is increasing at a constant rate of 3 units per minute.

(i) Find the rate at which the y-coordinate of P is increasing when P is at A. [3]

(ii) Find the equation of the curve. [3]

(iii) The tangent to the curve at A crosses the x-axis at B and the normal to the curve at A crosses the
x-axis at C. Find the area of triangle ABC. [5]
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The function f is defined by f(x) = 2x + (x + 1)72 forx > —1.
(i) Find f'(x) and f”(x) and hence verify that the function f has a minimum value atx = 0. [4]

P

A(-1,3) y=2x+(x+1)2

B(1,23)

; - @

The points A (=1, 3) and B (1, 21) lie on the curve y = 2x + (x + 1)72, as sh i iagram.

(ii) Find the distance AB. [2]

(iii) Find, showing all necessary working, the area of the shad.l 6]
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