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1.  A particle is moving along a line so that is velocity is  feet per second at time t.
a.  Determine the speed is increasing and decreasing when t = 3.  Show your reasoning.  







b.  What is the displacement (net) of the particle on the time interval [1, 5]. 








c.  What is the total distance traveled by the particle on the time interval [1, 5]. 










2.   Given , , and, Find f(x).





















3. Find the area of the region bounded by the given equations.


a  , the x-axis, the y-axis, and .














b. , , and 














c.  and 
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Richard, a marine soldier, steps out of a stationary helicopter, 1000m above the ground,
attime t=0. Let his height, in metres, above the ground be given by s(r). For the first
10 seconds his velocity, v(f)ms™, is given by v(r) = -10r.
(@) () Find his acceleration a(f) for < 10

(i)~ Calculate v(10).

(i) Show that s (10) = 500.

At £= 10 his parachute opens and his acceleration a (?) is subsequently given by
a()=-10-5v,t>10.

® Gventhat Lo L wite down & interms of v.
v A dv

dr

You are told that Richard's acceleration, a(f) =10 —Sv, is always positive, for 1> 10

(© Heneeshowthatz:l0+éln( %8 )

2-v
(d)  Hence find an expression for the velocity, v, for 1> 10
(e)  Find an expression for his height, s, above the ground for #= 10.

() Find the value of r when Richard lands on the ground.
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The acecleration of a body is given in terms of the displacement s metres as
2s
a=—5—.
s+l

(a) Give a formula for the velocity as a function of the displacement given that
when s=1metre, v=2ms™. [7 marks]

(b)  Hence find the velocity when the body has travelled 5 metres. [2 marks]
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The region R is enclosed by the graph of y = <™, the x-axis and the lines x=—1 and x=1.
Find the volume of the solid of revolution that is formed when R is rotated through 2x about

the x-axis.
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Find the value of the inegral || x* 4] dx
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The shaded region $ is enclosed between the curve y=x+2cosx, for 0<x <2, and the
lin y=x. as shown in the diagram below.

¥,

am ¥

(a)  Find the coordinates of the points where the line mects the curve. 3]

The region S is rotated by 27 about the x-axis to generate a solid.

(b) (i) Waitc down an integral that represents the volume ¥ of the solid.

(i) Find the volume 7. )
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METHOD 1

9
s=[(9r=3)dr === (+c
[(or=37)dr ==~ se)
t=0.5=3=c=3
t=4=s5=11
METHOD 2

::3+j(91—312)dt
g

max (3,165 )

(4-e10)

correct shape over correct domain
maximum at (3, 16.5)
tintercept at 4.64, s intercept at 3
minimum at (5. -9.5)

N (5, =75 )
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() -95=a+bcos2n
16.5=a+bcos3n

Note: Only award M1 if two simultaneous equations are formed over the
correct domain.

)

GDC=1,=6.22
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Note: Accept graphical approaches.
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Total [15 marks]
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Note: M1 is for the substitution of 0.5 into their equation for acceleration.
Award M140if s =50 is substituted into the correct equation.
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13. (a) (i) a(r):%:710(ms’2)

(i) r=10=v=-100 (ms™)

(i) 5= [-10rdr ==5¢" (+¢)
5=1000 for t=0=>¢=1000
5=-51"+1000
at =105 =500 (m)

Note: Accept use of definite integrals.

dr 1

O & o)

(c) METHOD 1

1 1
::j’mdv:?m(flofsv)(w)

Note: Accept equivalent forms using modulus signs.

1=10.v=-100

10:7%].\1(490){»(‘
C:10+%]n(490)

r:10+§1n4907%]n(71075v)

Note: Accept equivalent forms using modulus signs.

2y

t:10+l]n(i]
5

Note: Accept use of definite integrals.
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Note: Accept equivalent forms.

1=10.v=-100

In| -98|+¢

Note: If In(—98) is seen do not award further A marks

c:10+%].u98

=10+ L1nos—Lin| 243
5 5

Note: Accept equivalent forms.

r:10+11n( o ]
5

—2-v

Note: Accept use of definite integrals.

98

d) 5(t-10)=In
@ 5(r-10) C

24y
e
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(e) d_ —2-98¢7¢10
dr

s 72r+%e’5("“’(+k)

at t=10.5=500= 500:720+9?g+k¢k:500.4

5= 7zr+%e’5(""’+ 500.4
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The particle P moves along the x-axis such that its velocity, v ms™, at time f scconds
is given by v=cos ().

(a) Given that P is at the origin O at time =0, calculate
() the displacement of P from O after 3 seconds;
(i) the total distance travelled by P in the first 3 seconds. [4 marks]

(b)  Find the time at which the total distance travelled by P is 1 m. [2 marks]
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Anparticle moves in a straight line, its velocity vms™ at time ¢ seconds is given by
v=9r-3 0<t<5.

Attime 1= 0, the displacement s of the particle from an origin O is 3m.
(a) Find the displacement of the particle when r=4.

(b)  Sketch a displacement/time graph for the particle, 0 < 7 < 5, showing clearly where the
curve meets the axes and the coordinates of the points where the displacement takes
greatest and least values.

2nt
For 1>, the displacement of the particle is given by s =a+bcos == such that s is

continuous forall >0
(c) Given further that s = 16.5 when ¢= 7.5, find the values of @ and b.

(d) Find the times 7, and r, (0 <f,<7,<8) when the particle retums to its starting point.
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A body is moving in a straight line. When it is s metres from a fixed point O on the line its

velocity, v. is given by v=——5. 5 >0.
B

Find the acceleration of the body when it is 50 cm from O.
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(a) Express 4x° —4x+5 in the form a(x—h)* +k where a, h, ke Q. [2 marks]

(b) The graph of y=x’ is transformed onto the graph of y=4x’ —4x+5.
Describe a sequence of transformations that docs this, making the order of
transformations clear. [3 marks]

The function f is defined by /(x) = ——

47 —4x+5
(¢) Sketeh the graph of y = /(). [2 marks]
(d) Find the range of /. [2 marks]
(¢) By using a suitable substitution show that [ (x)dv = %j%“du . [3 marks]
P

1

35
(f) Prove that L e

7 marks,
4x+5 [ mar ]
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A particle, A, is moving along a straight line. The velocity, v, ms™, of A ¢ seconds
after its motion begins is given by

—5f' 46t

(@) Sketch the graph of v, = -5 +6t for 120, with v, on the vertical
axis and 1 on the horizontal. Show on your skeich the local maximum and
‘minitmum points, and the intercepts with the f-2xis

(©)  Wite down the times for which the velocity of the partcle i increasing

(©) Write down the times for which the magnitude of the velocity of the particle
is increasing.

At 1=0 the particle is at point O on the line.

(@) Find an expression for the particle’s displacement, x, m. from O at time 1.

Asecond particle, B, moving along the same line, has position X, m , velocity v, ms™
andacceleration, @, ms™, where , =—2v, for £20. At =0, x, =20 andv, =-20

(&) Find an expression for v, in terms of 1.

() Find the value of ¢ when the two particles meet

[maris]
pmaris]

3 marks]

3 marks]

4 marks]

[6marks]




