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| MATHEMATICS

exam

1. [8p] Solve the system

To+ x3+2rx4=1
T1— 209 — 23+ 214 =1
+3x3+ 24=2
r1+ T9+ 3x3 =1

T —

21E1

(a) Find the rank of the coefficient and the
augmented matrix and determine how
many solutions the system has.

(b) Find the solution of the system (if exists
any).

2. [7p] Inverse matrix

(a) Write definition of the inverse of a matrix.

(b) Find the inverse matrix to the matrix

SN =
i e)
— e DN

(c¢) Suppose that A is an n xn invertible mat-
rix and b is an n-dimensional column vec-
tor. How many solutions are there to the
system of linear equations Ax = b? Write
formula for the solution (using inverse of

A).

3. [10p] Find the integrals

@ |

(b) /tgx dz

3+ 1
74

dx

(c) /x sinx dzx

(d) /01(2953 —2?+2)dx

4. [11p] Investigate the function
o
ERCESE
and sketch the graph.
5. [6p] Find derivatives of the following functi-
ons:
arctg x
(b) y = a’e"
(¢) y = cos(3x + 6)
6. [8p] Sketch graphs and find limits at oo for the

following functions:

(a) y = arccotg x

(b) y=e"
(c) yzé
(d) y=Inz

* passing is 40% = 20 points



