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1. 4037/11/M/J/16 Q5

Do not use a calculator in this question.

4x
(i) Show that %{% - xe4x] = pxe™ , where p is an integer to be found. [4]

In2 . . .
(ii) Hence find the exact value of f xe*™dx , giving your answer in the form aln2 + % , where
0

a, b and ¢ are integers to be found. [4]

<& Exambuddy
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2. 4037/12/M/J/16 Q6

Show that i(63""\/4x +1) can be written in the form
dx 4x + 1

integers to be found.

<& Exambuddy

el‘(px +q)

2

where p and q are
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3. 4037/12/M/J)16 Q7
YA

Y

The diagram shows part of the graph of y = 1 — 2cos 3x, which crosses the x-axis at the point 4 and
has a maximum at the point 5.

(i) Find the coordinates of 4. [2]

(ii) Find the coordinates of B. (2]

(iii) Showing all your working, find the area of the shaded region bounded by the curve, the x-axis
and the perpendicular from B to the x-axis. [4]

<& Exambuddy
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4. 4037/12/M/J/16 Q9

A curve passes through the point (2, -

(i) Find the equation of the curve.

3

dy

4) and is such that a‘ =(3x+ 10)7%.

The normal to the curve, at the point where x = 5, meets the line y _— at the point P.

(ii)) Find the x-coordinate of P.

3

<& Exambuddy
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5. 4037/12/M/J/16 QN

: : : i - : : i : : : . -
0 10 20 30 40 50 60 s

The diagram shows the velocity-time graph of a particle P moving in a straight line with velocity
vms~| at time ¢s after leaving a fixed point.

(i) Find the distance travelled by the particle P. [2]

(ii) Write down the deceleration of the particle when 7 = 30. [1]

<& Exambuddy
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(b) The diagram shows a velocity-time graph of a particle Q) moving in a straight line with velocity
vms~!, at time ¢s after leaving a fixed point.

10

&)
-

The displacement of Q at time s 1s sm. On the axes below, draw the corresponding
displacement-time graph for Q. (2]

sm A

S

otttk L p b L L b

304

<& Exambuddy
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(¢) The velocity, vms™!, of a particle R moving in a straight line, s after passing through a fixed
point O, is given by v = 4e* + 6.

(i) Explain why the particle is never at rest. [1]

(ii) Find the exact value of ¢ for which the acceleration of R is 12 ms 2. [2]

(iii) Showing all your working, find the distance travelled by R in the interval between ¢ = 0.4
and = 0.5. [4]

<& Exambuddy
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6. 4037/21/M/J/16 Q11

(i) Find f (3x — xdr. 2]

The diagram shows part of the curve y = 3x — x* and the lines y=23x and 2y =27 —3x.The curve
and the line y = 3x meet the x-axis at O and the curve and the line 2y = 27 — 3x meet the x-axis at 4.

A 3
}: = 3_1' 2} = 2? - 3x
3
y=3x—x2
o y el
(ii) Find the coordinates of A. [1]
(iii) Verify that the coordinates of B are (3, 9). [1]

<& Exambuddy
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(iv) Find the area of the shaded region. [4]

7. 4037/21/M/J/16 Q12

A curve has equation y = % — 12x.
I
(i) Find s [3]
dzy
ii) Find —. 2
(i) W2 [2]

<& Exambuddy
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(iii) Find the coordinates of the stationary points of the curve and determine their nature. [5]

8. 4037/22/M/J/16 Q2

Variables x and y are related by the equation y = 5; :)Cl .

d
(i) Find —y, simplifying your answer. [2]
(ii) Hence find the approximate change in x when y increases from 9 by the small amount 0.07.  [3]

<& Exambuddy



For more topical past papers and revision notes visit exambuddy.org
9. 4037/22/M/J/16 Q9

(a) Find fwdx. 3]
(b) (i) Find fsm(Sx + )dx. [2]
0
(ii) Hence evaluate J:sm(Sx + m)dx. [2]

-4, Exambuddy
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10. 4037/12/0/N/16 Q5

(i) Find the equation of the normal to the curve y = %ln(Sx +2) at the point P where x = —% . [4]

The normal to the curve at the point P intersects the y-axis at the point O. The curve y = %ln(?;x +2)

intersects the y-axis at the point R .

(ii) Find the area of the triangle POR. [3]

<& Exambuddy
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11. 4037/12/0/N/1

V‘

Y

A
P

6 Q7

v = 2cos

.’C—E
J

C

The diagram shows part of the graph of y = 2 cos

\ X
T
w2

ol The graph intersects the y-axis at the

point 4, has a maximum point at B and intersects the x-axis at the point C.

(i) Find the coordinates of 4.

(ii) Find the coordinates of B.

<& Exambuddy

[1]

2]
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(iii) Find the coordinates of C.

(iv) Find [2 cos[x —%]dx :

o

(v) Hence find the area of the shaded region.

<& Exambuddy

2]
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12. 4037/12/0/N/16 Q10

(a)

vmsy

Mie

0 20 30 ts

The diagram shows part of the velocity-time graph for a particle, moving at vms ™' in a straight
line, #s after passing through a fixed point. The particle travels at U/ ms™' for 20s and then

decelerates uniformly for 10s to a velocity of gms_l . In this 30s interval, the particle travels

2
165 m.
(i) Find the value of U. [3]
(i) Find the acceleration of the particle between r = 20 and ¢ = 30. [2]

<& Exambuddy
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(b) A particle P travels 1n a straight line such that, ¢s after passing through a fixed poimt O, its

LR
velocity, vms ™', is given by v = [e 8 — 4] :

(i) Find the speed of P at O. [1]
(ii) Find the value of 7 for which P is instantaneously at rest. 2]
(iii) Find the acceleration of P when t = 1. [4]

<& Exambuddy
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13. 4037/13/0/N/16 Q6

@) Find L(n(x> = 11)). 2]

(ii) Hence show that fﬁ dx = pIn(3x* — 11) + ¢, where p is a constant to be found, and c is a
x" -—

constant of integration. [1]

dii) Given that f ﬁdx = In2, where a > 2, find the value of a. (4]
2 3x —

<& Exambuddy
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14. 4037/13/0/N/16 Q10

Acurve y = f(x) issuchthat f'(x)= 6x— 8.

(i) Given that the curve passes through the point P (0, —3), find the equation of the curve. [5]

The normal to the curve y = f(x) at P meets the line y = 2 — 3x at the point O.

(ii) Find the area of the triangle OPQ, where O is the origin. [5]

<& Exambuddy
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15. 4037/13/0/N/16 Q1

A particle moving in a straight line has a velocity of vms™ such that, ¢ s after leaving a fixed point,
i
v=4f — 8+ 3.

(i) Find the acceleration of the particle when ¢t = 3. [2]
(ii) Find the values of ¢ for which the particle 1s momentarily at rest. [2]
(iii) Find the total distance the particle has travelled when 7 = 1.5. [5]

<& Exambuddy
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16. 4037/22/0/N/16 Q5

The curve with equation y = 42— Tx+2 passes through the point 4 (-2, 16). Find

(i) the equation of the tangent to the curve at the point 4,

(ii) the coordinates of the point where this tangent meets the curve again.

<& Exambuddy
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17. 4037/22/0/N/16 Q7

14cm

(i) Show that the area, 4 cm?, of the trapezium PORS is given by 4 = (7 +x)V9 — x°.

(ii) Given that x can vary, find the stationary value of 4.

<& Exambuddy

Y
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18. 4037/22/0/N/16 Q8

3 —

The function f(x) is given by  f(x) = 3x3 I for 0<x<3.

x" + 1

foc? : .
(i) Show that f'(x) = — 7 where £ is a constant to be determined.
(x*+1)
x° 2 X
(i) Find J‘ﬁdx and hence evaluate J‘ ﬁdx )
(x*+1 (x+1)

<& Exambuddy

[3]

[4]
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(i) Find f~!(x), stating its domain. [4]

19. 4037/23/0/N/16 Q3

. d
(i) Show that a(

sinx ) 1 4]

T+cosx/  1+cosx "

-4, Exambuddy



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

(ii)
YA
3.
__ 1
Y 1+ cosx
2-
1.

X

<
—
[

The diagram shows part of the graph of y = T&:osx' Use the result from part (i) to find the area
enclosed by the graph and the lines x =0, x =2 and y = 0. [2]

<& Exambuddy
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20. 4037/11/M/J/17 Q7

El
Show that the curve y = (3x? + 8)" has only one stationary point. Find the coordinates of this stationary
point and determine 1ts nature. [8]

<& Exambuddy
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21. 4037/11/M/J/17 Q9

(i) Show that 5 + 4 tan® [g] = 4secz[§] +1. []
(ii) Given that %(tan[g]) = %secz[g], find fsecz[g]dx. [1]
(i)

YA

y=5+ 4tan2[§]

ﬁ -, — e - -

CYFEI —

The diagram shows part of the curve y =5+ 4tan’ [% . Using the results from parts (i) and (ii),

find the exact area of the shaded region enclosed by the curve, the x-axis and the lines x = % and
x=m. Bl

<& Exambuddy
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22. 4037/11/M/J/17 Q10
3 dy
a) Given that y = ei, find =—.
@ YT a1 dx

+ 2+/3sin

(b) Variables x, y and ¢ are such that y = 4cos[.r + g

(ST

dy
(i) Find the value of d—i when x =

<& Exambuddy

x+i
3

and

dr

10.

[3]
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(ii) Find the value of % when x =

2=
| |
[T
e

23. 4037/12/M/J/17 Q2

(5x° +4)?

: . dy
S Showing all your working, find the exact value of d_:c when x = 3.

It 1s given that y =

[5]

<& Exambuddy
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24. 4037/12/M/J/17 QN

The curve y = f(x) passes through the point

%, %] and is such that f'(x) = e** !,

(i) Find the equation of the curve. [4]

(i) Find the value of x for which f"(x) = 4, giving your answer in the form a + 6Inv2, where @ and b
are constants. [4]

<& Exambuddy
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25. 4037/21/M/J/17 Q1

d
Find the equation of the curve which passes through the point (2, 17) and for which ay —4x°+1. [4]

26. 4037/21/M/J/17 Q3

The variables x and y are such that y = 11:1(x2 +1).

(i) Find an expression for 2 [2]

dx

(ii) Hence, find the approximate change in y when x increases from 3 to 3 + &, where 4 is small.  [2]

<& Exambuddy
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27. 4037/21/M/J/17 Q12

A particle moves 1n a straight line so that, # seconds after passing a fixed point O, its displacement, sm,
from O 1s given by

s =14+ 3¢t—cos5t.

(i) Find the distance between the particle’s first two positions of instantaneous rest. [7]

(ii) Find the acceleration when 7 = . [2]

<& Exambuddy
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28. 4037/22/M/J/17 Q4

The point P lies on the curve y = 3x® — 7x + 11. The normal to the curve at P has equation Sy +x = k.
Find the coordinates of P and the value of k. [6]

<& Exambuddy
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29. 4037/22/M/J/17 Q5

(i) Show that % [0.4x° (0.2 — In5x)] = kx*In 5x, where & is an integer to be found.

(ii) Express In 125x% in terms of In 5x.

(iii) Hence find f (*In125x%) dx.

<& Exambuddy
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30. 4037/22/M/J/17 AN

vA

y=x'+4x*—5x + 5

/E 0 D x

The diagram shows part of the curve y = x> + 4x*> — 5x + 5 and the line y = 5. The curve and the
line intersect at the points 4, B and C. The points D and E are on the x-axis and the lines AF and
CD are parallel to the y-axis.

() Find f (* + 4x% — 5x + 5)dx. 2]

(ii) Find the area of each of the rectangles OEAB and OBCD. [4]

<& Exambuddy
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(iii) Hence calculate the total area of the shaded regions enclosed between the line and the curve. You
must show all your working. [4]

31. 4037/12/0/N/17 Q4

P
-~ d
Given that y = mﬁ , find the value of Ey when x = 2, giving your answer as a + bIn 14, where
2
a and b are fractions in their simplest form. [6]

<& Exambuddy
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32. 4037/12/0/N/17 Q9

(a)
xXm
A
60 -
0 10 20 30 Tis

The diagram shows the displacement-time graph of a particle P which moves 1n a straight line
such that, 7s after leaving a fixed point O, its displacement from O 1s xm. On the axes below, draw
the velocity-time graph of P.

e
ol
Al
5|
0 10 20 30 is

<& Exambuddy
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(b) A particle O moves in a straight line such that its velocity, v ms™, ¢s after passing through a fixed

point O, is given by v =3¢ + % fort=0.

(i) Find the velocity of Q when 7= 0. [1]
(ii) Find the value of f when the acceleration of Q is zero. [3]
(iii) Find the distance of Q from O when 7= 0.5. [4]

<& Exambuddy
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33. 4037/13/0/N/17 Q2

A curve 1s such that its gradient at the pomnt (x, y) 1s given by 10e 4+ 3. Given that the curve passes
though the point (0, 9), find the equation of the curve. [4]

34. 4037/13/0/N/17 Q5

() Find f(?x — 10) " Fdx. 2]

(ii) Given that fﬂ (7x —10) “Sdy = %, find the exact value of a. [3]
6

<& Exambuddy
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35. 4037/13/0/N/17 Q8
It is given that y = (x —4)(3x — 1)3

dy 2 .
(i) Show that d_:c = (3x—1)3(4x + B), where 4 and B are integers to be found. [5]

(ii) Hence find, in terms of /4, where / 1s small, the approximate change in y when x increases from
3to3+h [3]

<& Exambuddy
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36. 4037/22/0/N/17 Q6

The volume of a closed cylinder of base radius x cm and height /# cm is 500 cm?.

(i) Express A in terms of x. [1]

(ii) Show that the total surface area of the cylinder 1s givenby 4 = 2t + 12?0 cm?. [2]

(iii) Given that x can vary, find the stationary value of 4 and show that this value 1s a minimum.  [5]

<& Exambuddy
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37. 4037/22/0/N/17 Q7

The gradient of the normal to a curve at the point with coordinates (x, y) is given by 1_—@

(i) Find the equation of the curve, given that the curve passes through the point (1, —10).

(ii) Find, in the form y = mx + ¢, the equation of the tangent to the curve at the point where
x=4.

<& Exambuddy

[4]
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38. 4037/22/0/N/17 Q9

(i) Find %(x Inx).

(i) Hence find f]nx dx.

2%
(iii) Hence, given that £ > 0, show that J/k Inx dx = k(In4k—1).

-4, Exambuddy

[4]
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39. 4037/22/0/N/17 Q10 (i), (iii), (iv)

It is given that y = tanx + 6simnx.

dy

(i) Find 5.

d
(iii) If ay = 7 show that 6cos’x —7cos’x +1 = 0.

. d .
(iv) Hence solve the equation ay =7 for 0 < x < r radians.

-4, Exambuddy

2]
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40. 4037/22/0/N/17 Q11

v A

4’—W+N

0 y =
y=4+3x—x7

The diagram shows the curve y =4+ 3x—x” intersecting the positive x-axis at the point A. The
line y=mx+8 1s a tangent to the curve at the point 5. Find

(i) the coordinates of A4, [2]
(ii) the value of m, [3]
(iii) the coordinates of B, [2]

<& Exambuddy
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(iv) the area of the shaded region, showing all your working.

41. 4037/23/0/N/17 Q7

A particle moving in a straight line passes through a fixed point O. Its velocity, v ms ', ¢ s after passing

through O, 1s given by v =3cos2t— 1 for r = 0.

(i) Find the value of  when the particle 1s first at rest.

(ii) Find the displacement from O of the particle when ¢ = %

<& Exambuddy

2]
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(iii) Find the acceleration of the particle when it 1s first at rest.

42. 4037/23/0/N/17 Q9

. d /Inx 1 —3Inx
Show that —( ) - |
(i) ow that E A

(ii) Find the exact coordinates of the stationary point of the curve

<& Exambuddy

_ Inx

[3]

3]
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(iii) Use the result from part (i) to find J[lnx]dx .

4
X

43. 4037/11/M/J/18 Q11

YA

y= 16x+2—z
2

o
(9] X

The diagram shows part of the graph of y = 16x+ % which has a minimum at 4.

(i) Find the coordinates of 4.

<& Exambuddy

[4]
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The pomts P and Q lie on the curve y = 16x + 2—Z and have x-coordinates 1 and 3 respectively.
X

(ii) Find the area enclosed by the curve and the line PQ. You must show all your working. [6]

<& Exambuddy
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44. 4037/11/M/J/18 Q12

dev _1
A curve is such that 5}2 =(2x—5) 2. Given that the curve has a gradient of 6 at the point [% , %]
find the equation of the curve. [8]

<& Exambuddy



For more topical past papers and revision notes visit exambuddy.org
45. 4037/12/M/J/18 Q4

A particle P moves so that its displacement, x metres from a fixed point O, at time 7 seconds, 1s given by
x=1In(5t+3).

(i) Find the value of # when the displacement of P 1s 3m. [2]
(ii) Find the velocity of P when ¢ = 0. [2]
(iii) Explain why, after passing through O, the velocity of P 1s never negative. [1]
(iv) Find the acceleration of P when 7 = 0. [2]

<& Exambuddy
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46. 4037/12/M/J/18 Qé

Find the coordinates of the stationary point of the curve y =

-4, Exambuddy

x+2
V2x—1°
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47. 4037/12/M/J/18 Q11

y‘ ) e4x+3

\

19) B -{:
e™ +3
The diagram shows the graph of the curve y = - The curve meets the y-axis at the point 4.

The normal to the curve at 4 meets the x-axis at the point B. Find the area of the shaded region
enclosed by the curve, the line 4B and the line through B parallel to the y-axis. Give your answer in

the form % , where a 1s a constant. You must show all your working.
[10]

<& Exambuddy
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48. 4037/21/M/J/18 Q2

The variables x and y are such that y =In(3x— 1) for x > %

d
(i) Find gy.

(i) Hence find the approximate change in x when y increases from In(1.2) to In(1.2)+ 0.125.

<& Exambuddy

2]
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49. 4037/21/M/J/18 Q7

Differentiate with respect to x

(i) 4xtanwx,

3x+1

(ii)

-4, Exambuddy
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50. 4037/21/M/J/18 Q12

In this question all lengths are in metres.

N
<—7—

5 /

—
A water container is in the shape of a triangular prism. The diagrams show the container and
its cross-section. The cross-section of the water in the contaimner 1s an 1sosceles triangle ABC, with
angle ABC = angle BAC = 30°. The length of 4B 1s x and the depth of water is 4. The length of the

container 1s 5.

(i) Show that x = 2v3 4 and hence find the volume of water in the container in terms of 4. [3]

(ii) The container is filled at a rate of 0.5m? per minute. At the instant when % is 0.25m, find

(a) the rate at which A is increasing, [4]

<& Exambuddy
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(b) the rate at which x 1s increasing.

-4, Exambuddy



