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SCHOOL OF SCIENCE AND TECHNOLOGY
DEPARTMENT OF MATHEMATICS

FINAL EXAMINATION SEMESTER II, 2015
FOUNDATION MATHEMATICS II

MTHF12

Time Allowed: Three hours (3 hours)

(An extra ten minutes is allowed for reading this paper)

INSTRUCTIONS

1.0 Write all your answers in the Answer Book provided.

2.0 There are four (4) pages of questions in this Question Booklet (excluding the Cover Page)

3.0 Write your Student Identification Number on the front page of the Answer Book.

4.0 If you use extra sheets of paper, be sure to show clearly the question number(s) being
answered and to tie each sheet securely in your Answer Book at the appropriate place.

5.0 There are ten questions in this paper and all are compulsory.

6.0 Programmable calculators are not allowed.

7.0 Start a new question on a new page, numbering them clearly on the margin.
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QUESTION 1 [Start the question on a new page]

(@) - Evaluate the summation notation.

i (3-2r)

r=16

(b} A bob of a pendulum swings through an arc of 50 cm on its first swing. Each
successive swing is 90% of the length of the previous swing. Find the total distance the

bob travels before coming to rest.

(c) A display of cans on a grocery shelf consists of 20 cans on the bottom, 18 cans in the next
row, and so on in an arithmetic sequence, until the top row has 4 cans. How many cans,

in total, are in the display?
[3 + 3+ 4=10 marks)

QUESTION 2 [Start the question on a new page]
a sequence is define a_=——- for any natural number, ».
()  Aseq is defined by a, zflf y 1 numb
n
{1 Write down the first four terms of the sequence of partial sums associated with
a

(i)  Determine whether the sequence is increasing or decreasing by comparing a,,,
and a,.
(ili)  Prove that the sequence is bounded above by 2.

(b} Sketch the graph of the trigonometric function on the indicated domain.

y=3sindx+2 for 0<x<2x.
[1+3+2+ 4=10 marks]

QUESTION 3 [Start the question on a new page]

(a) Prove the trigonometric identity
sinx N 1+cosx
I+cosx sin x

=2cosecx

(b)  Express 2cos@—3sin@ in the form R cos(d - ) .

(e Solve the trigonometric equation where @ €[0,2x]
2sin® @ —sin@-1=0.

[4+3+3 =10 marks]

%
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QUESTION 4 [Start the question on a new page]

(a) Show that the exact value of tan 22.5° isv/2 — 1.
{b)  Use partial fraction to evaluate the integral.

I 5;6 +12 i

x +3x
(c) Calculate the area bounded by the f(x) = 4 - x” and the straight line y = —x + 2.
3 + 3+ 4 =10 marks]
QUESTION 5 [Start the question on a new page]
q
(a) Evaluate the integral f% dx by using the substitutionz =1—4x*.
I-4x

(b) Use Integration by Parts to evaluate the integral:

Ixz sin x dx
(c) Find the mean value of the function y =2sin3x over the interval [O, %} .

f3 + 4 + 3 =10 marks]
QUESTION 6 [Start the question on a new page]
d -1
(2 (i)  Derivethe formula —|sec” x|=——=.
dx [ :| xvxi -1
(i) Use the formula given in part (i) above to differentiate y = sec™ x°.
R
(b)  Evaluate the integral j 2 5 X using the trigonometric substitution x =3sin8.
: X

(Give your answer in terms of x.)

[3+2 +5=10 marks]
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QUESTION 7 [Start the question on a new page]

(a)

(b)

Solve the differential equation for its particular solution.

-dlzx3—2x, y=1whenx=0.

Newton’s empirical law of cooling of an object in given by the differential equation

dTl . . .
= (I -T,) where T, is the room temperature. When a chicken is removed from an

oven, its temperature is measured at 300°F. Three minutes later its temperature is 200° F.

How long will it take for the chicken to cool off to100° F given the room temperature of

70°F? [5 +5=10 marks]

QUESTION 8 [Start the question on a new page]

(a)

(b)

The region bounded by the curve y =x’ onthe interval 0 <x <2 is rotated 360°about

the y-axis.
4
y

A 4

0 2 X

Find the volume of the solid generated (in cubic units) when the shaded region is rotated

about the y- axis through 360°.

The mean for a sample of 16 infants was found to be 5.98 mg/dl bilirubin level of 4-day-
old infants. Assuming bilirubin levels in 4-day-old infants are approximately normally
distributed with a standard deviation of 3.5 mg/dl. Construct a 95% confidence interval

for population mean, u.

W
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(c) Determine the sample size required from Internet Usage of households in one week
with a standard deviation of 6.95 minutes to allow its mean to be estimated within 1 |

minute with 95% confidence.
[5+2 +3=10 marks]
QUESTION 2 [Start the question on a new page]

(a) 50 smokers were questioned about the number of hours they sleep each day. The smokers
need less sleep than the general public which needs an average of 7.7 hours of sleep with
a standard deviation of 0.5 hours.

(i) Construct a test at 5% level of significance to determine whether the null
hypothesis H, : & =7.7 hours can be accepted given the alternative hypothesis

H , : u < 7.7 Compute a rejection region for a significance level of 5%.
(i)  Ifthe sample mean is 7.5 hours, what can you conclude?

(@)  IfQisthe point (11,0} and R is the point (1,6,-5), find the coordinates of a point P
on the line QR given that QP:PR = 3:2.

t 2
(b)  Given vectors¢ = [—2]&111(:1 d= {10], find the value of ¢if ¢ and d are orthogonal.
3 ¢

[2+3+3+2=10 marks]
QUESTION 10 [Start the question on a new page]
(a) Vectors p g and ¢ are defined by p =i+j-k g =i-+4k and r=4i-3j .
i Express p —2g +2r.
(iiy Find pr.
(iii)  Find |¢|.

(b) Determine the angle between the vectors @ = (3,—4,—1) andh = (O, 5, 2) .
(©) Find symmetric equations for the line passing through the point (0, 1,2)) and parallel to

the vector g=6i+3j+2k.

[2+1+1+3+3=10marks]

THE END

w
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AREAS UNDER NORMAL PROBABILITY CURVE

The tabulated value is the probability that the standardized

narmal variate 2 (with u=0, g=1) lies between 0 and =z.

e.g. P{0 < 7 < 1.43) = 42.36%
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