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(All the calculations and justification process should be clear; otherwise, no point will
be given.)

(1) Evaluate the limit.

tan x

(1a) 8%) lim

(1b) (8%) lim (1+2)"
X->0 X

(2) Find dy g evaluated at the given point

R Y .
= 0
x sm(x) if i p—

(2a2) 8%) y(x)=
0 if =

(2b) (8%) y =sin(cosx) at x=0.

(3) Evaluate the definite integral.

Ga) 8%) [} —

dax

1-x?

(3b) (8%) jo”r-sim dt

(3¢) (8%) I:si114 ¢ dt
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(4) Determine whether the series is convergent or divergent

(4a) (8%) }:h‘(”)

n=}

o0

(4b) 8%) 3

n=1 n

(5) Ella deposits $10000 into an account in which interest accumulates at the rate of
4% per year, compounded continuously. She plans to withdraw $2000 per year.
This is modelled as the following differential equation

dQ(’) = 0.040(1) - 2000.

(Sa) (8%) Solve the differential equation.
(5b) (5%) How long does it take for her account to be exhausted? (You may use the
facts: In5=1.6094 and In2=0.6931.)

(6) (15%) A manufacturer supplies refrigerators to two stores, A and B. The manager
estimates that if, x units are delivered to store A and y units to store B each month,
the monthly profit will be P(x, y) hundred dollars, where

P(x,y) =-0.02x* —0.03xy —0.055* +15x +40y —3000.
Each month, the company can produce. exactly 700 refrigerators. How many

refrigeraiors should be supplied to store A and how many to store B to maximize
monthly profit?
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