IB Math HL1 Chapter 20 IB Questions

Calculator OK 

(All answers in exact or round up to 3.s.f)  Work in a pen
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Aladder of length 10 m on horizontal ground rests against a vertical wall. The bottom
of the ladder is moved away from the wall at a constant speed of 0.5 ms™. Calculate
the speed of descent of the fop of the ladder when the bottom of the ladder s 4 m away
from the wall.
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Abicycle inner tube can be considered as a joined up cylinder of fixed length 200cm
and radius rem. The radius # increases as the inner tube is pumped up. Air is being

pumped into the inner tube so that the volume of air in the tube increases at a constant rate
of 30cm’s™ . Find the rate at which the radius of the inner tube is increasing when 7 =2cm
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Farmer Bill owns a rectangular field, 10m by 4m. Bill attaches a rope to a wooden post at
one corner of his field, and attaches the other end to his goat Gruff

(a) Given that the rope is 5m long, calculate the percentage of Bill's field that Gruff is able
to graze. Give your answer correct to the nearest integer. 4]

(b)  Bill replaces Gruff's rope with another, this time of length a, 4 < a <10, so that Gruff
can now graze exactly one half of Bill's field.

Show that a satisfies the equation
azarcsin(i]+4\/az ~16=40. “
a

(¢) Find the value of a 2]
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Sand is being poured to form a cone of height 7 cm and base radius rcm. The height
remains equal to the base radius at all times. The height of the cone is increasing at a rate of

0.5cmmin™.

Find the rate at which sand is being poured, in cm’ min™, when the height is 4cm.
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	[image: image5.png]A particle, A, is moving along a straight line. The velocity, v, ms™, of A 7 seconds
after its motion begins is given by

v, =1 -5 +6t.

(a) Sketch the graph of v,=f—5f+6t for £>0, with v, on the vertical
axis and 7 on the horizontal. Show on your sketch the local maximum and
minimum points, and the intereepts with the r-axis. [3 marks]

(b)  Write down|the times for which the velocity of the particle is increasing. [2 marks]

(c) Write down the times for which the magnitude of the velocity of the particle
is increasing. [3 marks]
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	[image: image6.png]An electricity station is on the edge of a straight coastline. A lighthouse is located in
the sea 200m from the electricity station. The angle between the coastline and the
line joining the lighthouse with the electricity station is 60°. A cable needs to be laid
connecting the lighthouse to the electricity station. It is decided to lay the cable in a
straight line to the coast and then along the coast to the electricity station. The length
of cable laid along the coastline is x metres. This information is illustrated in the
diagram below.

lighthouse

electricity station




[image: image7.png]The cost of laying the cable along the sea bed is USSS0 per metre, and the cost of
laying it on land is US$20 per metre.

(2) Find, in terms of x, an expression for the cost of laying the cable. [4 marks]

(b) Find the value of x. to the nearest metre, such that this cosfis minimized. [2 marks]
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A straight street of width 20 metres is bounded on its parallel sides by two
vertical walls. one of height 13 metres, the other of height § metres. The inensity
of light at point P at ground level on the street is proportional to the angle 6
where 6= APB. as shown in the diagram.

diagram not to scale

0

P
20m

(a) Find an expression for 6 in tenms of x, where x is the distance of P from the

‘base of the wall of height Sm. R marks]
®) (@) Calculate the value of 6 when x=0

(i) Calculate the value of 6 when x=20 R marks]
() Sketch the graph of 6, for 0<¥£20. R marks]

d6__ S#-6hr-v)

@ Show that = 6 (7~ 30 - 569) [omaris]

(&) Usingthe resultin part (d),or otherwise, determine the value of x corresponding
to the maximum light intensity at P. Give your answer to four significantfigures. /3 marks]

(®  The point P moves across the street with speed 0.5 ms™ . Determine the rate of
change of & with respect to time when P is at the midpoiat of the street [ marks]
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v =200m"

Note: Allow ¥ = mhr? if value of h is substituted later in the question.

EITHER

d—V = Z()Oﬂ:lrg
dt dt

Note: Award M1 for an attempt at implicit differentiation.

at r=2 we have 30= 2007[4%
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[image: image11.png](b)

METHOD 1

1
area of triangle :E><4><1 16

0-arcsin (i]
a

area of sector =~ 120 =L a? arcsin[ £
2 2 a

4
therefore total area = 24/a* —16+ a a[csm( ) 20
a

4
rearrange to give: azarcsm[—]+ a*-16 = 40
a
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et the distance the cable is laid along the seabed be y
= +200° 2% x 200c0560°

(or equivalent method)

= x* ~200x +40000

cost=C =80y +20x

©=80(x* ~200x +40000)7 +20x

Note: Accept unsimplified equivalent form.

®)
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[5 marks]
continued..
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Note: Only award M1 if two simultaneous equations are formed over the
correct domain.
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Note: Accept graphical approaches.
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