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1. 9709/32/F/M/18 Q5
The parametric equations of a curve are
x=2ft+sm2t, y=1-2cos2t,
1 1

for —3T < 1< 5.

dy
(i) Show that I; = 2tant. 5]

(ii) Hence find the x-coordinate of the point on the curve at which the gradient of the normal is 2.
Give your answer correct to 3 significant figures. [2]

<& Exambuddy
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2. 9709/31/M/J/18 Q3

3x

A curve has equation y = —. Find the x-coordinates of the stationary points of the curve in the
tan s.x
2

interval 0 < x < z. Give your answers correct to 3 decimal places. [6]

<& Exambuddy
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3. 9709/32/M/J/18 Q5

The equation of a curve is x>(x + 3y) — y* = 3.
o

X4+ 2xy

¥ -

dv
(i) Show that d—; - [4]

(ii) Hence find the exact coordinates of the two points on the curve at which the gradient of the
normal is 1. [4]

<& Exambuddy
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4. 9709/33/M/J/18 Q8

The equation of a curve is 2x* — y® — 3xy” = 2a°, where a is a non-zero constant.

dy  2x7 —y?
(i) Show that — = =2 [4]
dy  y" 4+ 2xy

(ii) Find the coordinates of the two points on the curve at which the tangent is parallel to the y-axis.

(5]

<& Exambuddy
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5. 9709/31/0/N/18 Q4
The parametric equations of a curve are
x=2sin@+sin26, y=2cos6+cos28,

where 0 < 6 < .
. . . dy . .
(i) Obtain an expression for d,_:c in terms of 6. 3]

(ii) Hence find the exact coordinates of the point on the curve at which the tangent is parallel to the
y-axis. [4]

<& Exambuddy
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6. 9709/32/0/N/18 Q7

. 3cosx | 1
A curve has equation y = o———. for —37 < x < 57
’ 2+ sinx <
(i) Find the exact coordinates of the stationary point of the curve. [6]

<& Exambuddy
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7. 9709/32/0/N/18 Q5

The equation of a curve is ¥y = xIn(8 — x). The gradient of the curve is equal to 1 at only one point,
when x = a.

. 8
(i) Show that a satisfies the equation x = § — ————. [3]
In(8 —x)
(ii) Verify by calculation that a lies between 2.9 and 3.1. [2]

<& Exambuddy
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8. 9709/33/0/N/18 Q4
The parametric equations of a curve are
x=2sinfB+sin26, y=2cosf+cos26,

where 0 < 8 < 7.
. . . dy . .
(i) Obtain an expression for d—” in terms of 6. 31
X

(ii) Hence find the exact coordinates of the point on the curve at which the tangent 1s parallel to the
y-axis. [4]

<& Exambuddy
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9. 9709/32/F/M/19 Q5
The variables x and vy satisfy the relation sin y = tan x, where —%J‘I <y < in. Show that

dy 1 (5]
dx  cosxy/(cos2x)’

<& Exambuddy
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10. 9709/32/F/M/19 Q10

y
A
M
» X
0 iz
The diagram shows the curve y = sin’x /(cosx) for 0 € x < é—m and its maximum point M.
(i) Using the substitution u = cos.x, find by integration the exact area of the shaded region bounded
(6]

by the curve and the x-axis.
(ii) Showing all your working, find the x-coordinate of M, giving your answer correct to 3 decimal
[6]

places.

<& Exambuddy
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11. 9709/31/M/J/19 Q3

Find the gradient of the curve x* + 3xy*> —y* = 1 at the point with coordinates (1, 3). [4]

<& Exambuddy
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12. 9709/32/M/J/19 Q4

Find the exact coordinates of the point on the curve y = at which the gradient of the tangent

X
I +Inx

1s equal to ‘|4— 171

<& Exambuddy
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13. 9709/32/M/J/19 Q10

T
i

The diagram shows the curve y = sin3xcosx for 0 € x € %x and 1ts minimum point M. The shaded

region R is bounded by the curve and the x-axis.
(i) By expanding sin(3x + x) and sin{3x — x) show that

sin3xcos x = (sin4x + sin 2x). [3]

(ii) Using the result of part (i) and showing all necessary working, find the exact area of the region K.

[4]

. . dy . . )
(iii) Using the result of part (i), express d_; in terms of cos 2x and hence find the x-coordinate of M,

giving your answer correct to 2 decimal places. [5]

<& Exambuddy
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<& Exambuddy



For more topical past papers and revision notes visit exambuddy.org

14. 9709/33/M/J/19 Q4

r

. . . I+e
The equation of a curve 15 y = 1 c_r , for x > 0.
—_— c N
. dy . :
(i) Show that d—" 1s always negative. [3]
X

(ii) The gradient of the curve is equal to —1 when x = a. Show that a satisfies the equation
e — 4e? + 1 = 0. Hence find the exact value of a. (4]

<& Exambuddy



For more topical past papers and revision notes visit exambuddy.org

15. 9709/33/M/J/19 Q7

The curve y = sin(x + %J‘I} cos x has two stationary points in the interval 0 € x < .

(i) Find 2 2]
1n {l\j.

(ii) By considering the formula for cos(A + B), show that, at the stationary points on the curve,
cos(2x + 1) = 0. [2]

(iii) Hence find the exact x-coordinates of the stationary points. [3]

<& Exambuddy
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16. 9709/33/M/J/19 Q3
The parametric equations of a curve are

x=2t+sin2t, y=In(l—-cos2t).

dy
Show that — = cosec 21. [5]
dx

<& Exambuddy
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17. 9709/32/0/N/19 Q2

—2x

d H
The curve with equation y = - has a stationary point in the interval —1 < x < 1. Find d._i and

hence find the x-coordinate of this stationary point, giving the answer correct to 3 decimal places.

[5]

<& Exambuddy



For more topical past papers and revision notes visit exambuddy.org

18. 9709/32/0/N/19 Q5

The equation of a curve is 2x’y — xy* = a’, where a is a positive constant. Show that there is only one
point on the curve at which the tangent is parallel to the x-axis and find the y-coordinate of this point.

[7]

<& Exambuddy
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19. 9709/33/0/N/19 Q4

(i) By first expanding tan(2x + x), show that the equation tan 3x = 3 cot x can be written in the form
tan®x — 12tan’x +3 = 0. (4]

(ii) Hence solve the equation tan 3x = 3 cotx for 0° < x < 90°. 31

<& Exambuddy
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20. 9709/32/F/M/20 Q7

The equation of a curve is 4+ 3xy3 — _v3 = 5.

dy 2% +)’
(a) Show that — = =

- 4
dx v- —2xy [4]

(b) Find the coordinates of the points on the curve where the tangent is parallel to the y-axis.  [5]

<& Exambuddy
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21.9709/31/M/J/20 Q4
The curve with equation y = e>*(sin x + 3 cos x) has a stationary point in the interval 0 < x < .
(a) Find the x-coordinate of this point, giving your answer correct to 2 decimal places. 4]

(b) Determine whether the stationary point is a maximum or a minimum, 2]

<& Exambuddy
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22.9709/32/M/J/20 Q4
A curve has equation y = cos x sin 2x.

Find the x-coordinate of the stationary point in the interval 0 < x < 1x, giving your answer correct to

3 significant figures. [6]

<& Exambuddy
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23.9709/33/M/J/20 Q4

The equation of a curve is y = xtan™' (4x).

2
dy
a) Find —. 3
(a) Find —= (3]
(b) The tangent to the curve at the point where x = 2 meets the y-axis at the point with coordinates
(0, p).
Find p. [3]

<& Exambuddy
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24.9709/31/0/N/20 Q3
The parametric equations of a curve are
x=3-cos268, y=20+sn26,

for 0 < 6 < Lin.

dy
Show that = = cot 6. [5]
dx

<& Exambuddy



For more topical past papers and revision notes visit exambuddy.org

25.9709/32/0/N/20 Q5

o

The diagram shows the curve with parametric equations
x=tanf, y= cos> B,

. 1 1
for -3 < g < ST

(a) Show that the gradient of the curve at the point with parameter 6 is —2 sin 8 cos” 6. 131

The gradient of the curve has its maximum value at the point P.

(b) Find the exact value of the x-coordinate of P. [4]

<& Exambuddy
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26. 9709/33/0/N/20 Q3
The parametric equations of a curve are
x=3-cos28, y=20+sin28,

for 0 < 6 < 1.

d ¥
Show that = = cot 6. [5]
dx

<& Exambuddy
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27.9709/31/M/J/21 Q6
The parametric equations of a curve are
!
2+3t

x=1In(2 + 31), y=

(a) Show that the gradient of the curve is always positive.

(b) Find the equation of the tangent to the curve at the point where it intersects the y-axis.

<& Exambuddy

(3]

[5]
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28.9709/32/M/J/21 Q3
The variables x and y satisfy the equation x = A(37Y), where A 1s a constant.

(a) Explain why the graph of y against Inx is a straight line and state the exact value of the gradient
of the line. 3]

It 1s given that the line intersects the y-axis at the point where y = 1.3.

(b) Calculate the value of A, giving your answer correct to 2 decimal places. [2]

<& Exambuddy
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29.9709/33/M/J/21 Q3
The parametric equations of a curve are

x=1t+In(r+2), y=(t—1)e %,

where t > —2.
dy . L n
(a) Express ar in terms of 7, ssmplifying your answer.

(b) Find the exact y-coordinate of the stationary point of the curve.

<& Exambuddy

[5]
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30. 9709/31/0/N/21 Q3

The curve with equation y = xe'™>" has one stationary point.
(a) Find the coordinates of this point.

(b) Determine whether the stationary point is a maximum or a minimum.

<& Exambuddy
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31.9709/32/0/N/21 Q9
The equation of a curve is ye™ — y’e* = 2.

2ye’ — }-‘2

2y —e*

dy
(a) Show that d_; = [4]

(b) Find the exact coordinates of the point on the curve where the tangent is parallel to the y-axis.

(4]

<& Exambuddy
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32.9709/32/0/N/21 QN
The equation of a curve is y = y/tanx, for0 < x < %T{.

dy dy
(a) Express £ in terms of tanx, and verify that & _ | whenx=ln 4]
dx dx 4

Sdy . , . )
The value of I”t 1s also 1 at another point on the curve where x = a, as shown in the diagram.

Q| a

1= L
=

tal—
A

(b) Show that r* + 1>+ 3r— 1 = 0, where 7 = tana. (4]

<& Exambuddy
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<& Exambuddy
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33.9709/33/0/N/21 Q7

The equation of a curve is In(x + y) = x — 2y.

(a) Show that & = 2 +¥ 1 [4]
a al — = —m—————————.
oW dv  2(x+y)+1
(b) Find the coordinates of the point on the curve where the tangent is parallel to the x-axis. [3]

<& Exambuddy
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34.9709/32/F/M/22 Q4
The parametric equations of a curve are

x=1-cos8, _\-‘:uosﬂ—}lcosEB.

dv
. A |
Show that i —2sin (TB)‘ [5]

<& Exambuddy
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35.9709/31/M/J/22 Q8
The equation of a curve is x* + y° + 2xy + 8 = 0.
dy . "
(a) Express ax in terms of x and y. (4]

The tangent to the curve at the point where x = 0 and the tangent at the point where y = 0 intersect at
the acute angle a.

(b) Find the exact value of tan a. 5]

<& Exambuddy
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36. 9709/32/M/J/22 Q4

The equation of a curve is y = cos® xy/sinx. It is given that the curve has one stationary point in the

mterval 0 < x < %?[

Find the x-coordinate of this stationary point, giving your answer correct to 3 significant figures. [6]

<& Exambuddy
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37.9709/32/M/J/22 Q7

. . ) 5
The equation of a curve 1s o4 3x7y— _v3 = 3.

dy x4+ 2xy

(a) Show that = = 2 7<% [4]
v -2

(b) Find the coordinates of the points on the curve where the tangent is parallel to the x-axis.  [5]

<& Exambuddy
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38.9709/33/M/J/22 Q4

The curve y = e *  tan x has two stationary points in the interval 0 < x < %1{.

. . dy . . . . . —dy
(a) Obtain an expression for d—” and show it can be written in the form sec”x(a + b sin 2x)e™**, where
X
a and b are constants. (4]

(b) Hence find the exact x-coordinates of the two stationary points. 131

<& Exambuddy
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39. 9709/33/M/J/22 Q6
I i

The parametric equations of a curve are x =

cost -~
dy cost
(a) Show that — = — 5=
X osint

(b) Find the equation of the tangent to the curve at the point where y = 0.

<& Exambuddy

.y =Intant, where 0 <1 < 5m.

[5]

[3]
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40. 9709/31/0/N/22 Q7

. - . X .
The equation of a curve is ¥y = —., for0<x < %TL. At the point where x = a, the tangent to the

) cos™x
curve has gradient equal to 12.

3[cosa + 2asi
(a) Show that a = cos™!| 4S9+ =4sma ) 13]
12

(b) Verify by calculation that a lies between 0.9 and 1.

<& Exambuddy
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41.9709/33/0/N/22 Q4
The parametric equations of a curve are
X =2f—tant, vy = In(sin 2t),
1

for0<t < 3.

d #
Show that = = cot1. [5]
dx

<& Exambuddy
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42.9709/33/0/N/22 Q8

‘j

The curve with equation y = — I has a stationary point at x = p, where p > 0.
=

(a) Show thatp = 3(1 —e™P).

(b) Verify by calculation that p lies between 2.5 and 3.

<& Exambuddy
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43. 9709/32/F/M/23 Q5
The parametric equations of a curve are
x=re”, y=1 +1+3.

—2¢

dy
(a) Show that = = ¢~

[3]

|
(b) Hence show that the normal to the curve, where t = —1, passes through the point ((], 3- —)

o4
(3]

<& Exambuddy
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44.9709/31/M/J/23 Q5
The equation of a curve is x’y — ay® = 4a’, where a is a non-zero constant.

dy  2xy
(a) Show that i oy [4]

(b) Hence find the coordinates of the points where the tangent to the curve is parallel to the y-axis.

(4]

<& Exambuddy
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45. 9709/32/M/J/23 Q7
The equation of a curve is 33> + 4xy + 3y* = 5.
3x+ 2y

dy
(a) Show that = = — . [4]
dx 2x+ 3y

(b) Hence find the exact coordinates of the two points on the curve at which the tangent 1s parallel
toy+2x=0. 5]

<& Exambuddy
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46. 9709/33/M/J/23 Q4
The parametric equations of a curve are

cos B
= =0+ 2cosH.
* 2—-sin@ 4 cos

dy .
Show that - = (2 —sin B)°. [5]
dx

<& Exambuddy
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47.9709/31/0/N/23 Q6
The parametric equations of a curve are
X=4T+3, y=lInt,

for t = 0.

(a) Obtain a simplified expression for I’; in terms of 1. 3]

(b) Hence find the exact coordinates of the point on the curve at which the gradient of the normal
is —2. 3]

<& Exambuddy
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48. 9709/32/0/N/23 Q2
The parametric equations of a curve are

2+

y=e

x=(Int)>,
fort = 0.

Find the gradient of the curve at the point where t = e, simplifying your answer. 4]

<& Exambuddy
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49. 9709/33/0/N/23 Q5
t:3x3—|

Find the exact coordinates of the stationary points of the curve y = ] 5 - [6]
- X

<& Exambuddy
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50. 9709/32/F/M/24 Q6
2

The equation of a curve is 2y* +3xy+x = x°.

dy _ 2x—3y—1

(a) Show that - dviidr [4]

(b) Hence show that the curve does not have a tangent that 1s parallel to the x-axis. 3]

<& Exambuddy



