IB Questionbank Maths SL

SL - Integration Volume of Revolution

194 min
194 marks

1 The graph of(x) = v/16-4x? , for —=2< x < 2, is shown below.

The region enclosed by the curve aihd thex-axis is rotated 360° about thexis.
Find the volume of the solid formed.
(Total 6 marks)



2.

Letf(x) =xIn(4 —xz), for —2 <x < 2. The graph dfis shown below.

Y

o —— ———

The graph of crosses thg-axis atx =a, x= 0 andx =b.

(@) Find the value ddi and ofb.
(©)

The graph of has a maximum value whearr c.

(b)  Find the value of.
2

(c) The region under the graphfdfom x = 0 tox = c is rotated 360° about thxeaxis. Find
the volume of the solid formed.

3)

(d) LetR be the region enclosed by the curvetais and the ling& = ¢, betweerx = a andx
=cC.

Find the area dR.

(4)
(Total 12 marks)



3.

The graph of = JX betweerx = 0 andx = a is rotated 360° about tixeaxis.

The volume of the solid formed is B2Find the value oh.
(Total 7 marks)

Letf(X) = x(x — 5)2, for 0< x < 6. The following diagram shows the grapH.of

Let R be the region enclosed by thexis and the curve éf

(@) Find the area d®.
(©)

(b)  Find the volume of the solid formed wheiis rotated through 360° about thexis.
(4)



(c) The diagram below shows a part of the graph gfiadratic functiog(x) = x(a —x). The
graph ofg crosses thg-axis wherx = a.

¥

9

The area of the shaded region is equal to theaif@aFind the value oh.

(7)
(Total 14 marks)

Letf(x) = Jx . LineL is the normal to the graph béat the point (4, 2).

(@) Show that the equationofisy = —4x + 18.
(4)

(b)  Point A is thex-intercept ofL. Find thex-coordinate of A.
2



In the diagram below, the shaded rediis bounded by the-axis, the graph dfand the lind..

(c) Find an expression for the areaof
(©)

(d) TheregiorRis rotated 360° about theaxis. Find the volume of the solid formed, ggin
your answer in terms ad.

(8)
(Total 17 marks)



6. Letf:xa sirx

(@ (i)  Write down the range of the functibn

(i)  Considerf (x) =1, 0< x < 21t Write down the number of solutions to this eqorati
Justify your answer.

©)
(b)  Findf’ (x), giving your answer in the forasirP x cos' x wherea, p, q J Z.
2

1
(c) Letg(¥ = \/?’asinx(cosx)2 for 0< x< —. Find the volume generated when the curve of

K
2
g is revolved through12about thex-axis.

(7
(Total 14 marks)

7. Letf(x) =x cos & — sinx), 0<x< 3.

(@) Sketch the graph 6bn the following set of axes.

3)

(b)  The graph of intersects tha&-axis whenx = a, a # 0. Write down the value &t
1)



(c) The graph of is revolved 360° about theaxis fromx = 0 tox = a.
Find the volume of the solid formed.
(4)
(Total 8 marks)

! x#—E.

The functiorf (X) is defined a$ (x) = 3 + :
2x-5 2

(@) Sketch the curve éffor -5< x < 5, showing the asymptotes.
(©)

(b)  Using your sketch, write down
(i) the equation of each asymptote;
(i)  the value of the-intercept;

(iii)  the value of the y-intercept.
(4)

(c) The region enclosed by the curvd,adhex-axis, and the lineg = 3 andx = a, is revolved
through 360 about thex-axis. LetV be the volume of the solid formed.

. . 6 1
() Find j(9+ et ooy j dx.

(i)  Hence, given that = n(2—;3+3|n3j, find the value o&.

(10)
(Total 17 marks)



0.

Letf(x) = p-

wherep, g0 R,

x2 - g2

Part of the graph df including the asymptotes, is shown below.

(@)

(b)

(©)

10

The equations of the asymptotesxard, x = -1,y = 2. Write down the value of
(O

(i) «q
2

LetR be the region bounded by the grapl, ahex-axis, and theg-axis.
()  Find the negative-intercept off.

(i)  Hence find the volume obtained whBns revolved through 360about thex-axis.
(7)

(i)  Show thaf’ (X) = M
-

(i)  Hence, show that there are no maximum or mimmpoints on the graph &f
)



10.

(d) Letg(x)=f'(x). LetA be the area of the region enclosed by the graghaoid thec-axis,
betweerx = 0 andx = a, wherea > 0. Given tha#A = 2, find the value od.
(7)
(Total 24 marks)

Consider the functiofi(x) €21 + > | xz 1
(2x-1) 2

(@) Sketch the curve 6ffor —2< x < 2, including any asymptotes.
(©)

(b) ()  Write down the equation of the vertical agtote off.

(i)  Write down which one of the following expreses doesiot represent an area
between the curve dfand thex-axis.

jlz f (x)dx

[ 02 f (x)dx

(i)  Justify your answer.
©)

(c) The region between the curve andxfaxis betweerx = 1 andx = 1.5 is rotated through
360 about thec-axis. LetV be the volume formed.

(i)  Write down an expression to represent

(i)  Hence write down the value &f
4)

d) Findf’ (x).
4



(e) ()  Write down the value ofat the minimum point on the curvefof
(i)  The equatiorf (xX) = k has no solutions fqu < k < g. Write down the value gf and

of g.

©)
(Total 17 marks)

11. A part of the graph of = 2 —Xis given in the diagram below.

h
\

A
2

The shaded region is revolved through 3&bout thex-axis.

(@) Write down an expression for this volume ofalation.

(b) Calculate this volume.
(Total 6 marks)



12.  Letf(x) = —% X2+ X + 4.

@ O
(ii)
(i)

Write downf ' (X).
Find the equation of the normal to the cur¥éd at (2, 3).
This normal intersects the curvefoat (2, 3) and at one other point P.

Find thex-coordinate of P.
9)

Part of the graph dfis given below.
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(b) LetR be the region under the curvefdfomx = -1 tox = 2.

()
(if)
(i)

Write down an expression for the areaRof

Calculate this area.

The regionR is revolved through 360about thex-axis. Write down an expression

for the volume of the solid formed.
(6)

(c) Find Lk f (x)dx, giving your answer in terms &f

(6)
(Total 21 marks)



13.

14.

The shaded region in the diagram below is boubgddx) = VX, x = a, and thec-axis. The
shaded region is revolved around xkexis through 360 The volume of the solid formed is
0.845t1

I
/

/

Find the value o#.
(Total 6 marks)

The diagram below shows the graph$ o = 1 + & g(x) =1+ 2,0<x< 1.5.

(@ (i) Write down an expression for the verticstancep between the graphs bandg.

(i)  Given thatp has a maximum value for<Ox < 1.5, find the value of at which this
occurs.

(6)



The graph off = f (x) only is shown in the diagram below. Wher a, y = 5.

16

121

51

g

ak

\\\\\\\\\\\ . .

0o5a 1 15

(b) (@) Findf {(x).

(i)  Henceshow thata = In 2.
®)

(c) The region shaded in the diagram is rotateoutin 360° about theaxis. Write down an
expression for the volume obtained.

©)
(Total 14 marks)

15. The diagram shows part of the graply ef e2.
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(@) Find the coordinates of the poiftwhere the graph meets thaxis.
)

The shaded region between the graph ana-theés, bounded by =0
andx = In 2, is rotated through 360° about haxis.

(b)  Write down an integral which represents thaina of the solid obtained.
4

(c) Show that this volume &

(5)
(Total 11 marks)



