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Question 1

Let h(x):
h(z) = 642° x [%\/1%2 + g8

e Compute h/(z) and h”(x) [6 pt]

e Find the critical values for h(z) if y = —8 and b is a constant = /3 [4pt]



Question 2
(a) Let g(x):

y=z-1)7%-(@*+1)"

e Find ¢'(x) [5pt]

(b) Consider the following matrix A:
9 7
=

e Find: A™! [2pt]; det(A™Y) [2pt]; A™1 * I3 [1pt], where I3 is the identity
matrix of size [2 x 2].



Question 3

Evaluate the following limits:

x? — 202 + 91

i
(a) 1 z—7

r—r

[3pt]

2

(b) lim sin(mt)

Jm e [4pt]

(c) lim VT =

r—o0 x — 64

[3pt]



Question 4

(a) Determine which of the followings are functions. Specify the domain and
range. Also mention if the function is continuous. [2.5pt, each]

] y2:ac—|—2
e y=lin(z)

(b) Calculate the following integrals. [2.5pt]

3
x
——d
/ (2 45)2 v
(c) Calculate the following integrals. [1pt]

4
/ 22dx
2

(d) Graph the integral (area under the function) in part (c) on the XY
plane. [1.5pt]



Question 5

e There are 50 employees in the new offices of a Scottish economics consul-
tancy startup. Each employee brings approximately £8,000 in revenue
per month. For each new employee in the office, the revenue per employee
drops by £100. How many employees should be hired for the new Edin-
burgh office in order to maximize the total monthly revenue? [5pt]

e The CEO decides to hire the required new employees, but the startup is
short on cash and needs a loan of £10,000. The CFO asks for a loan of
£10,000 pounds today. The interest rate for the loan is r. Find r if the
total amount owed after (n=10) years is equal to £200,000 (Note: The
sum was continuously compounded for n years.). [5pt]



Question 6

Solve the following linear system of equations [10pt]:

2z — 4y + 5z = —33
dr —y=-5
—2rx+4+2y—32=19



Question 7

Consider f: R\ {q} — R defined by f(z) = .

= T—q

e Find the general expression for the k" derivative f*)(x) [7pt].
e Also, find the 6" derivative f©)(z) [3pt].

(Hint: Write the general expression first and use it to compute the 6"

derivative.)



Question 8
Consider the system of linear equations:
20—y =0
—x+2y=3
e Write down the coefficient matrix and the matrix form for this system of
equations [3pt].

e Graph the row picture for these system of equations in the X,Y plane [3pt].

e Write the system of equations in column form and graph the column pic-
ture. find the solution for the system of equations [4pt].
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