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MATHEMATICA

al approximations to the square root and cube root of 10 accurate

E . = 1 S .
T 5l

1 to 20, which are not multiples of 2,3, and 5.

[5 Marks]
« 2, 3, 4, 5}
all entry 3.
n 10 to 14. i




(c) Consider the list {a,b,c,d,e, f,9,h,i}.

i. Insert an element p at the fourth position.
ii. Replace the elements at position three and seven by 2 and 3.

iii. Place z at prime-numbered positions. Note that the position is be

primality, not for value.

(d) Compute the values of the first ten derivatives of f(z) = e atz=0 and

in tabular form.

Q2.(a) Sketch the graphs of the functions y = —2?, y = z? and y = z’sin <1> ,
T
[0.02,0.02] on one set of axes. :

(b) Let P be a point at a distance a from the center of a circle of radius r. Th
by P as the circle rolls along a straight line is called a trochoid. Its para,

are £ = rfsinf, y =r — acosf.

1
i. Sketch the trochoid with r =1, a = 3 as the circle makes four revoli

ii. What would the graph look like if 7 = 1, a = 2 so that the point

circle?

(c) Plot the given function, which is parameterized by the following equatiol
z(t) = cost — cos 100t sin ¢, i
y(t) = 2sint — sin 100t.

(d) Consider the range 0 < t < 2. If p dollars are compounded n times
nt
i annual interest rate of r, the money will be worth p(l + %) dollars aff

much will the money be worth after ¢ years if it is compounded continug

(e) Given f(z) whose graph is C, the slope of the line tangent to C af

i
f(z) = sinz. Sketch the graph and its tangent line at a = 3
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[0.02,0.02] on one set of axes.
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are r = rfsinf, y =r — acosb.
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i. Sketch the trochoid with r = Lo == 5 a8 the circle makes four revol

ii. What would the graph look like if r = 1, @ = 2 so that the poia

circle?

(c) Plot the given function, which is parameterized by the following equatior
z(t) = cost — cos 100t sin ¢,
y(t) = 2sint — sin 100t.

(d) Consider the range 0 < ¢t < 2. If p dollars are compounded n times
nt 1
annual interest rate of r, the money will be worth p(l + —2) dollars af

much will the money be worth after ¢ years if it is compounded contint

(e) Given f(z) whose graph is C, the slope of the line tangent to C at
f(z) = sinz. Sketch the graph and its tangent line at a = g



MAPLE

e down appropriate Maple commands to

V163 7(
i. find the floating approximation of ¢ 3 using a precision of 30 digits;

)

Ive 23 — 2.0122 — 4.415z + 3.2886 = 0, correct to 15 decimal places;

4 . g 3
E mplify the expression 6ldn — 1) 4 22z + 1) 1152
) 1 -1 -2 : g [ 32
. B B ifA=-1 o 1 9 |,B=| 1 —1 1
1 -3 -2 =0

[15 Marks]
=522 — 32 + 10. Plot f(z) with the following options:
should be cross;
of points 55;
rame to the graph:
our green;
i’H” with font Courier size 16;
with font Bradway with font size 20;
abel f(x) = 522 — 3z + 10 at the point (2, 100).
[20 Marks]

& population of insects in a certain habitat, 7(t), measured in
. : 3t

. ey ¢
onth is given by r(t) = 10 e( 100) cos (%— — 3.5), where
e January 1, 2018. Assume that there are 40,000 insects

b gives the size of the population at time ¢

oordinate system for t between 0 and 24 with different
insects minimal and when maximal during the two year

ximal values of the population? [15 Marks]



