2010/2011 SEMESTER 2 MID-TERM TEST
MA1506 MATHEMATICS II
March 2, 2011

8:30pm - 9:30pm

10.

11.

PLEASE READ THE FOLLOWING INSTRUCTIONS CAREFULLY:

. This test paper consists of TEN (10) multiple choice questions and comprises Thir-

teen (13) printed pages.

Answer all 10 questions. 1 mark for each correct answer. No penalty for wrong

answers. Full mark is 10.

. All answers (Choices A, B, C, D, E) are to be submitted using the pink form (FORM

CC1/10).
Use only 2B pencils for FORM CC1/10.

On FORM CC1/10 (section B for matric numbers starting with A, section C for
others), write your matriculation number and shade the corresponding numbered
circles completely. Your FORM CC1/10 will be graded by a computer and it will

record a ZEROQO for your score if your matriculation number is not correct.

. Write your full name in the blank space for module code in section A of FORM

CC1/10.
Only circles for answers 1 to 10 are to be shaded.

For each answer, the circle corresponding to your choice should be properly and
completely shaded. If you change your answer later, you must make sure that the

original answer is properly erased.

For each answer, do not shade more than one circle. The answer for a question

with more than one circle shaded will be marked wrong.
Do not fold FORM CC1/10.

Submit FORM CC1/10 before you leave the test hall.



Formulae Sheet

1. Integrating factor for y+pry=0 1s given by

R= expu de).

2. The variation of parameters formulae for y'+py+qy=r:

_"yz 'dx
V1Yo =V

u=

y= —’:yl 'dx.
V1Yo =V



MA1506 Mid-term

1. Let y be a solution of the differential equation

dy 1
dr  x(x—1)
such that
y(2) = —In2.
Then y (3) =
(A) ln%
(B) —In3
(C) Inj
(D) 1

(E) None of the above

Test
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2. Let y > 0 be a solution of the differential equation

dy  xy
de 22+ 2
such that
y(1) =1.

If y (2) = a, then a satisfies the equation

(A) da’lna® =4+ a

(B) a*(1+na®) =4

(C) da’lna®>=a*In2+4+a”
(D) a?(1+mna®) =a’nd+4

(E) None of the above

Test



MA1506 Mid-term

3. Let y be a solution of the differential equation

dy .
—cost +ysint = tant

dt
such that
y(0) = 1.
Then y (3) =
(A) -
(B) V2
(©) &
(D) 2

(E) None of the above

Test
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4. A roast beef, initially at 50° F, is placed in a 375° F oven at
5:00pm. At 6:15pm it is found that the temperature of the
roast beef is 125° F. What time (correct to the nearest minute)
should you remove the roast beef if you want it to be medium

rare (i.e. its temperature is 150° F')?

(A) 6:45pm
(B) 6:40pm
(C) 6:38pm
(D) 6:33pm

(E) None of the above
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5. A fossilized bone is found to contain 40% of the original amount
of Carbon-14. We know that the half-life of Carbon-14 is 5600
years. Then the estimated age of the fossil to the nearest 100

years is equal to

(A) 6700 years
(B) 7100 years
(C) 7400 years
(D) 8100 years

(E) None of the above
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6. The Jurong Lake has a volume of 700000 m®. At time ¢ = 0, the
government starts a water cleaning process so that only fresh
clean water flows into the lake. After 5 years, it is found that
the pollution in the lake is reduced by 50%. If fresh water flows
into the lake at a rate of r cubic metres per year and lake water
flows out to the sea at the same rate, what is the value of r

correct to the nearest thousands?

(A) 75000
(B) 83000
(C) 89000
(D) 97000

(E) None of the above
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7. The general solution of the differential equation
" —3vV2 + 4y =0
18
(A) y=creV? + cpe2V2
(B) y = creV? + cpeV2
(C) y = eV + cyteV?
(D) y=cre V2 + coteV?

(E) None of the above



MA1506 Mid-term

8. Let y be a solution of the differential equation

y// . ly/ —0
T

such that

Find the value of y(2).

(Hint: Use the substitution w = %/.)

(A) 2
(B) 2.5
(C) 3
(D) 3.5

(E) None of the above

10

Test
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9. Let y be a solution of the differential equation

y//+2y/ _3y — efL’

such that

y(0) =0, and 3/(0) = 1.

Find the exact value of y(2).

(A)
(B)
(C)
(D)
(E)

11e8-3
16¢0

3¢%—3
16¢0

3e8+3
16e6

11543
16e6

None of the above

11

Test
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10. Let y be a solution of the differential equation

631‘
y' — 6y’ + 9y = —,
Xz

such that
y(1) = 5e’, (1) = 19¢°.

Then y (2)=

(A) 2¢3(4+1n2)

(B) ¢3(2+1n4)

(C) €% (8+1n4)

(D) €%(6+1n2)

(E) None of the above

END OF PAPER
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Blank page for you to do your calculations
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