Self-Assessment Question Set

Quantum Physics Corner

These questions are designed to help you assess how well you understand basic techniques
from calculus and complex numbers. If you can tackle them without much trouble, it’s a
good sign that you're ready for the course Quantum Mechanics I: Elementary Concepts.

Questions

Differentiate the following functions:

1.

f(t) = tsin2",
2.

g(z) =vVInz+1+In(Vz+1),

3. »

h(x> eSlIl ilf’
4.

u(t) =t"a™",

where a > 0, and n is an integer,

D.

Find % and %, if

6. .
:C7 = T = )
7.

__—a(z—siny)?+bz
f(xa y) =e€ ( y) )
where a and b are some constants.

Find the following integral:
8.

1
/ r(z —1)"dz.
0



Using the method of integration by parts, find the following indefinite integrals:

/xlnxdx,
/excos:cdx.

Given that f_Jr;o e’ dx = /7, find the following integrals:

9.

10.

11.
+oo )
/ z?e " dx,
12.
+00 )
/ ze My
Let i denote the complex unit (2 = —1). Find Re z, Im z, and |z|, if
13.
z=14 +i+1,
14.
z=(1+41)",
15.
1 1
z = -
1+i (1—i)2’
16. .
a+ b
z =
a—1b’
17.

z=e" 4 2"
where a and b are some real numbers.

Find the functions y(z) satisfying the following differential equations:

18.
y'—4y=0 with y(0)=2, y(r/4)=-1,

19.
y'—16y =0 with y(0)=3, ¢'(0)=4i,

20.

y'+2y=0 with y(0)=0, y'(0)=2v2.



Answers
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. sin 2" + (In 2)2" cos 2

1 1
2zv/Inz+1 + 2(x++/x)
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3. e Tgin 2%

4. " 'a " (n — 2t Ina)
5. (143)" m(1+3) - 5]
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7. 5 = [2a(z —siny) + b el G — 9q.cos y(x — siny)e sy
8.
9. % (lnm — %)
10. £ (cosz + sinz)
11,
12. 2¢4/7
13. z=1

14. Rez=8, Imz=-8, |:|=8V2
15. Rez:%, Imz = —1, |z|:£

2—p? 2ab
16. Rez = &, Imz = 545, |z =1

17. Rez = cosa +2cosb, Imz =sina+ 2sinb, |z| = +/5+4cos(a —b)
18. y(z) = —sin2x
19. y(%’) — 2€4i:v + e—4iac

20. y(x) = 2sinh 2z



