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The goal for our time together

Lecture 1: Lecture 2:
Science gives us a bigger, When faith and
not a smaller, view of God science collide

e Balanced picture of science and e Consider critical issues of today
faith e 1 Peter3:15
e Examples of how science points us e To begin building your own defence

to God e How does this debate allow us to
e Equipping you to share and discuss point people to Jesus
science and faith with both

Christians and unbelievers




The goal for our time together

Lecture 1:

Science gives us a
bigger, not smaller
view of God

Lecture 2:

When faith and
science collide

There was a beginning: the Big Bang

Language of fundamental laws: Laws of Physics, Mathematics and Linguistics
Language of fundamental constants: Fine tuning of universe, creatures, plants
Language of biological life: DNA and Protein synthesis

Language of man — man made in the image of God

Evolution collides with Intelligent design

God'’s definition of life collides with man’s desire to control life

How God intended food collides with an addictive food industry

How God intended a conscious life collides with the internet and artificial intelligence
When the absolute truth of God collides with the pride of man



Pew

Research,
USA 2007

Christians

78%

of U.S. adults identify as Christians.
(® Evangelical Protestant

® Mainline Protestant

(® Historically Black Protestant
Catholic

Latter-day Saint (Mormon)
Orthodox Christian

Jehovah's Witness

(® Other Christian

B 26%
B 18%
B 7%
B 24%
| 2%

| 1%

| 1%

<1%

Other religions

5%

of U.S. adults identify with other religions.

Jewish | 2%
Muslim <1%
Buddhist | 1%
Hindu <1%
Other world religions <1%
® Something else | 1%

Religiously unaffiliated

16%

of U.S. adults identify as religiously unaffiliated.
Atheist | 2%
Agnostic | 2%

Nothing in particular B 2%



Pew
Research

Center, USA
2023-2024

Christians

62%

of U.S. adults identify as Christians.

(® Evangelical Protestant

® Mainline Protestant

(® Historically Black Protestant
Catholic

Latter-day Saint (Mormon)
Orthodox Christian

Jehovah's Witness

(® Other Christian

B 23%

B 11%

I 5%

M 19%

| 2%

| 19%
<1%

| 1%

Other religions

7%

of U.S. adults identify with other religions.

Jewish | 2%
Muslim | 1%
Buddhist | 1%
Hindu | 1%
Other world religions <1%
® Something else | 2%

Religiously unaffiliated

29%

of U.S. adults identify as religiously unaffiliated.
Atheist I 5%
Agnostic I 6%

Nothing in particular B 19%



Lecture 1: Science gives us a bigger, not
smaller, view of God







Our one and only true authority:
John 17: 17 ‘Sanctify them in truth, your word is truth’




But, what do we say to someone who does not
recognize (or trust) the Bible, who may even hate
anything associated with ‘religion’?

Or someone who believes that science and
society has all the answers —that religion is no
longer needed?

Or someone who believes that the scriptures
and science could never be in the same
sentence?

This is our subject for today,
and itis a personal journey.



My biased approach for today:
science can only discover
what is already there

SWhat has been will be again, what has been
done will be done again; there is nothing new
under the sun.’ /s there anything of which one
can say, “Look! This is something new”? It was
here already, long ago; it was here before our
time.

Ecclesiastes 1: 9-10 (NLT)




There was a
beginning: ‘the




History of the Universe

10727 geconds

1 microsecond 3 minutes

380,000 years

200 million years 400 million years

10 billion years

13.8 billion years

Inflation First Particles First Nuclei First Light First Stars Galaxies & Dark Energy Today
Initial Neutrons, protons, Helium and The first Gas and dust Dark Matter Expansion Humans observe
expansion and electrons form  hydrogen form atoms form condense into stars Galaxies formin accelerates the universe

dark matter cradles






Sequence of Creation by God
In Genesis Chapter 1

Genesis 1:1-2 (Initiation) Time, Space, Matter*
Genesis 1: 3-5 (Day 1) Light, Darkness, Day and Night*
Genesis 1: 6-8 (Day 2) Atmosphere*
Genesis 1: 9-10 (Day 3) Land and sea separate
Genesis 1: 11-13 (Day 3) Vegetation, Plants, Fruit trees, each of its kind
Genesis 1: 14-19 (Day 4) Lights in the Sky: Sun, Moon, Stars
Genesis 1: 20-23 (Day 5) Sea creatures, Birds, each of its kind
Genesis 1: 24-31 (Day 6) Land creatures, Livestock, each of its kind, Man
Genesis 2: 1-3) (Day 7) God rested

*Please relisten to sermon by Pastor Dave on Genesis 1: 1-9
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While Earth is only the fifth largest planet in the solar system, it is the only world in our solar system with liquid

water on the surface. Just slightly larger than nearby Venus, Earth is the biggest of the four planets closest to the

Sun, all of which are made of rock and metal.
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What makes earth unique to support life?
A short Summatry.....

1. Water - solvent, allow chemical processes

Carbon - building block, Nitrogen —amino acids, Phosphorus — ATP (chemical
energy), Sulphur—many processes

N

Location in solar system - ‘Goldilock zone to sun’

Atmosphere (78% Nitrogen, 21% Oxygen, 1% Other)

Temperature range for life

Energy —and in the correct form (chemical, radiative, etc)

Nutrients — sufficient for plants, and animals

Magnetic field to protect against solar radiation

Gravity

0. And for these (and many other) to have been created in the right sequence!

o> © 0N O h W



Jeremiah
10: 12-13

2]t is he who made the earth by his
power, who established the world
by his wisdom, and by his
understanding stretched out the
heavens. ' When he utters his
voice, there is a tumult of waters in
the heavens, and he makes the mist
rise from the ends of the earth. He
makes lightning for the rain, and he
brings forth the wind from his
storehouses.



A language of
fundamental laws:
Laws of physics,
mathematics and
linguistics







Mathematics,
As a Law

Early beginnings of
mathematics around

2000 BC

Formalized into
mathematics around
6t century in Greece

Mesopotamia,
Assyria, Ancient

Egypt
Susa

Algebra,
geometry....

Pythagoras

Without mathematics we would

not have science




Language as a Law - written down

* Mesopotamia 3400-3100 BC
* Egypt 3250 BC

* China 1250 BC

* Mesoamerica 1 AD

* Formal Hebrew alphabet 500 BC

* Without language, and language in both oral, and written form
we would have no ‘law of complex communication’
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Law’s of the
universe -
living in an

ordered
universe, not a
universe of
randomness

Newton’s Laws of Motion

Laws of Thermodynamics

e 1stLaw Energy cannot be created or
destroyed

« 2"d| aw The total entropy (disorder)
canonlyincrease

« 3"dLawImpossible to reach
absolute zero

Conservation of energy
Conservation of momentum
Einsteins theory of relativity
Universal gravitation

Faraday’s law of electromagnetic
induction

Quantum mechanics — behavior at
atomic levels




Newton’s Law of Motion and Gravity

Newton’s 15t law of inertia:
why planets orbit the sun

Newton’s 2"d law
acceleration of an object:
how the sun gravity acts on
planets

Newtons 3™ law every
action and reaction has an
opposite and equal
reaction: how the sun and
planets remain in place




1648 Isaac Newton wrote Principia

“The true God is a living, intelligent, and powerful being. His duration reaches
from eternity to eternity, His presence from infinity to infinity....He governs all
things and knows all things that are or can be done. He is not eternity and
infinity, but eternal and infinite; he is not duration or space, but he endures
and is present. He endures forever, and is everywhere present; and, by
existing always and everywhere, he constitutes duration and space. This
most beautiful system of the sun, planets, and comets could only proceed
from the counsel and dominion of an intelligent and powerful Being....He is
omnipresent not virtually only, but also substantially; for virtue cannot
subsist without substance. In him are all things contained and moved."[17]

~|saac Newton



A language of
fundamental
constants: fine tuning
of the universe,
creatures and plants




https://robertcliftonrobinson.com/scientific-
evidence-for-god-a-fine-tuned-universe/

Dr Robert Clifton Robinson has an extensive website in case you want to do further reading

First: Life is only possible on earth because of certain elements that exist and were able to
bond together in order to form molecules. In the case of earth, there are more than forty of
these elements. For molecular bonding to take place, there are two essentials that must also exist:
the strength of force for electromagnetism and the ratio of the electron mass in relation to the proton
mass. These two are so closely tuned that if their precise balance was changed even slightly, there
never would have been life on earth.

Second: the Atoms that exist in all matter could not exist unless there were sufficient quantities of
the elements necessary for life.

Third: The gravitational force strength is determinative in the heat produced by the nuclear furnace
of star cores. If the gravitational force was weaker during the expansion of the universe, stars would
have been so hot that they would have burned up their nuclear fuel too quickly for life to exist much
later. A planet that is capable of sustaining life must have a star that stable and long burning.

Four: one important example of a fine-tuned universe that is understood by a critical requirement for
life is the ratio between the electron and a proton of every atom in the universe. 1 to 1836
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209 Constants...here is a small sample...

1. strong nuclear force constant if larger: no hydrogen; nuclei essential for life would be unstable if
smaller: no elements other than hydrogen

3. gravitational force constant if larger: stars would be too hot and would burn up too quickly and too
unevenly if smaller: stars would remain so cool that nuclear fusion would never ignite, hence no heavy-
element production

4. electromagnetic force constant if larger: insufficient chemical bonding; elements more massive than
boron would be too unstable if smaller: insufficient chemical bonding; inadequate quantities of either
carbon or oxygen

8. expansion rate of the universe if larger: no galaxy formation if smaller: universe would collapse prior
to star formation

16. average distance between stars if larger: heavy element density too thin for rocky planets to form if
smaller: planetary orbits would become destabilized

50. water’s heat of vaporization if larger: liquid water would evaporate too slowly if smaller: liquid water
would evaporate too rapidly



Relative
Symbol Quantity ) Valuel=I®] ¢| standard ¢ |Refl!l ¢
uncertainty
e speed of light in vacuum 299 792 458 m-s™~! 0 @
h Planck constant 6.626 070 15 = 10734 J.Hz ! 0 Bl
h=h/2r reduced Planck constant 1.054571817... <1073 J.s 0 M
k kg Boltzmann constant 1.380 649 x 10722 J.K! 0 Bl
MNewtonian constant of
G o 6.674 30(15) =10~ mAkg~1.572 22=107° €]
gravitation
A ical 1.089(29) x 10732 m~2[ 0.027 g
cosmological constant 1.088(30) x 10-52 =211 0.028 ]
o = ki /60R° Stefan-Boltzmann constant 5670 374 419... <108 W-m2K* 0 e
¢ = 2whe? first radiation constant 3741 771852.. = 10" 18 W.m? 0 (o]
first radiation constant for
ey, = 2he? fsr , 1191042 972 < 10718 W.m2.5171 0 (1]
spectral radiance
¢y = he/kp second radiation constant 1.438 776 877... x 1072 m-K 0 02
Wien wavelength displacement
plel g aEp 2.897 771 955 x 103 m-K 0 (3]
law constant
Wien frequency displacement
pm el 5878 925 757... 1010 HzK-1 0 04
law constant
Wien entropy displacement law
bentropy Py cip 3.002916 077... = 1073 m-K 0 3]
constant
e elementary charge 1.602 176 634 <1079 C 0 [e]
G = 26*/h conductance quantum 7748091729 =107°8 0 07
GEI = hf?ez inverse conductance quantum 12906403720 0 (8]
Rx = h/jé? von Klitzing constant 25812807450 0 1l
Ky =2e/h Josephson constant 483 5978484 x 109 Hz.v~! 0 [20
&y = h/2e magnetic flux quantum 2.067 833 848 = 1075 Wh 0 21
a = e [dmeghe fine-structure constant 0.007 297 352 5643(11) 16x=10710 | [
al inverse fine-structure constant 137.035 999 177(21) 16=10710 | [
o = dmwah/ete vacuum magnetic permeability 1.256 637 061 27(20) = 1079 N-A~2 16=10710 | [24]

gy = € /dwahe vacuum electric permittivity 5.854 187 8188(14) 10~ 12 F.m ™! 16x=10-10 | [28]

My electron mass 9.109 383 7139(28) = 1031 kg 31=10-10 | [27]

my, muon mass 1.883 531 627(42) <1028 kg 22=107% (28]

my tau mass 3167 54(21) x 102 kg 68x107% [29)

my, proton mass 1.672 621 925 95(52) < 102" kg 31=10-10 | [30]

My neutron mass 1.674 927 500 56(85) <102 kg 51x=10710 | [31]

T [T, proton-to-electron mass ratio 1836.152 673 426(32) 17x1071 | B2

mw /mg W-to-Z mass ratio 0.881 45(13) 15x1074 [33)

sin? by . N 0.223 05(23)[$1 10x mj [[Z:;

—1- (mw;mz)z sine-square weak mixing angle 0.231 21(4) . 17 = 104 .
0.23153(4) 1.7 =10

Ge electron g-factor 2.002 319304 360 92(36) 18x10713 | [36]

Gy muon g-facter 2.002 331 841 23(82) 41=x10710 | 37

I proton g-factor 5585 694 6893(16) 29x10710 | (38

h/2m, quantum of circulation 3636 947 5467(11) x 1074 m2.s~" 31x10-10 | [39]

up = eh/2m, Bohr magneton 9.274 010 0657(29) 10724 ).T-1 31x10710 | [40]

pn = eh/2m, nuclear magneton 5.050 783 7393(16) = 10~27 J.T-1 31x10"10 | [41]

e = ab/m.e classical electron radius 2817 940 3205(13) <107 m 47x10710 | [42)

o, = (87 /3)rd Thomson cross section 6.652 458 T051(62) x 10729 m? 93x10-10 | [43]

ag = fifam.c Bohr radius 5291772 105 44(82) 10" m 16x10-10 | [#4]

R = a’mec/2h Rydberg constant 10 973 731 568 157(12) m™! 1.1=10"12 | [43]

Ry = R he = Ey /2 Rydberg unit of energy 2.179 872 361 1030(24) 10718 1.1 =10712 | [4§]

E, = o’m.c’ Hartree energy 4359 744 722 2060(48) = 10718 ) 1.1=10712 | [47]

G/ (he)? Fermi coupling constant 1.166 3787(6) = 107° GeV—2 51x=1077 (48]

N Avogadro constant 6.022 140 76 = 1023 mol™! 0 [49]

R = Nykg molar gas constant 5.314 462 618 153 24 J-mol~"-K™! 0 (50

F=Ne Faraday constant 96 485.332 123 310 0184 C-mol™! 0 (51

Nuyh molar Planck constant 3.990 312 712 893 4314 = 10710 J.s-mol™! 0 (52

M(C) = Nym{C) molar mass of carbon-12 12.000 000 0126(37) <103 kg:mol™! | 3.1=10710 | [

m, = m("*C)/12 atomic mass constant 1.660 539 068 92(52) = 102" kg 3.1=10710 | 54

M, = M(?2C)/12 molar mass constant 1.000 000 001 05(31) 10~ kg-mol™! | 3.1=10710 | [53]




God has a great sense of humour when on the
second day of creation, he established the
atmosphere

An atmosphere
consisting of:
/8% Nitrogen,
21% Oxygen,

0.9% Argon,
0.1% of other

Genesis 1: 6-8



Fine-tuning as its purest: the air that we breathe.

* Only 2 primary gases !!!
* With all the elements present !

* Oxygen normal concentration 21%
* We can tolerate 12-62%
At less than 10% can become unconscious

* Nitrogen normal concentration 78%
* >80% leads to dizziness, light-headedness, loss of consciousness and death
2% difference ........ And we would all be dead



Golden ratio




Examples of the Golden Ratio in Nature =1.618

Genetic lineage of Honeybees

Spirals of sunflower seeds

Pine Cones

Flower Petals

 Nautilus shells




Examples of the Golden Ratio in Man=1.618

e Faces

Major \ * Hands and Arms
Groove ==
J Golden Ratio
Minor in DNA Spiral

groove \ﬁk | * Fingers

*DNA

The Border 0f a Mind
theborderofamind.com



Iarge small (a+b) = 1.618
b

b a illustration:
< < > "The Border 0f a Mind' Studios

large small (a+b) =1.618 ""'
b a b —
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‘For every house is built by someone,
but the builder of all things is God’

Hebrews 3: 4



A language of
biological life: DNA







What makes up the chemical structure of DNA? e

The sugar-phosphate backbone \ What holds DNA strands together?

BASE BASE BASE DNAstrands are held together by hydrogen bonds between bases on adjacent
strands. Adenine (A) always pairs with thymine (T), while guanine {G] always pairs
with cytosine (C). Adenine pairs with uracil (L) in RMA.
o 0
o0 o)
p—0 "0—p—0 N H N'H
I 1 N N—=H-»=n=- =N
0 () rf'

DNAis a pelymer made up of units called nucleotides. The nucleotides are made of
three different compenents: a sugar group, a phosphate group, and a base. There
are tour different bases: adenine, thymine, guanine and cytosine.

TA) asenne

From DNA to proteins

The bases on a single strand of DNA act asa code. The letters form three letier
codons, which code for amino acids - the building blocks of proteins,

[ DNA e FNA g Protaln _

Transcription Translation

Anenzyme, RNA polymerase, transcribes ONA& into mAMNA (messenger ribonucleic
acid). It splits apart the two strands that form the double helix, then reads a strand
and coples the sequence of nucleotides, The only difference between the RNA and
the original DMA is that in the place of thymine (T), anather base with a similar
structure |s used: uracil (L)

DMA sequence GG Goo Gooe o
mRNA sequence 0000000000000

Amino acid Phenylalaning Leucing Asparaging Froline Leucing

In multicellular organisms, the mRMNA carries genetic code out of the cell nucleus,
to the eytoplasm. Here, protein synthes!s takes place. ‘Translation” s the process of
H N turning the mRMA's 'code” into proteins. Maolecules called ribosomes carry out this

2 process, building up proteins from the amino acids coded for
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Most people with blue eyes have this genetic difference near the

OCA2 gene (Image: A. Thompson)



A large,
complex yet
delicate
system: Cystic

Fibrosis, a
changein 1
single gene

Healthy Person:

gy

. At least one

Working CFTR Protein:
sits in the cell membrane
and moves chloride ions
from the inside to the

CFTR protein is made in the cells that
line our insides. It keeps salt balanced
so that a watery, healthy mucus layer

-1 Working can be mainitained along the lining of
CETR Gene outside. the lungs, pancreas, and other organs.
[Outside]
—"” ° f . v healthy
| ’ S ' ‘ ’ \ } mucus layer
_— : __J -—
} [Inside]
Fibrosis:
Problemwith LD With too little or no CFTR protein, the
Protoind mucus that lines our insides becomes
Both CETR . thick and sticky, blocking passageways
; >+ Genes are 1 Not enough protein and trd?»,p'm:-g» bacteria dnd
i Non-Working - o A
1
= No protein
or
. ) Altered protein
- Tissue becomes inflamed.
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Protein

e 20 different amino acids

* Enzymes (proteins) can be composed of many (1000's amino
acids)

* Lung tissue have had identified 8938 proteins...



A very precise process:
Single Base Pair Mutations

Point mutations

No mutation ~ |
Silent Nonsense Missense
DNA level TTC i ] [ ¢ ATC TeE TGC
mRNA level AAG AAA UAG AGG ACG
protein level Lys Lys STOP Arg Thr

N . 3 !



How many base pairs that make up a
complete genome (DNA base pairs)

Mycoplasma

Gram positive bacteria
Gram negative bacteria
Fungi / Moulds

Algae

Worms

Crustaceans

Echinoderms

Reptiles
Mammals
Amphibians

Flowering Plants

107 108

i
.
E
[
R
-
1
e
9 10 1"

10

10

Even a simple bacteria
has over 1 Million base
pairs to code all of its
proteins

A human being is over
a billion base pairs

Interestingly,
flowering plants are
very complex, and
God’s first creation



0 For simplicity lets say 16,569

/ 37 genes = 447 base pairs
per gene

Mitochondria
¢
— ‘the car
Thg nu_m ber of possib.le Probability of all of those 13
en g| ne’ of ?ﬁ&%;ﬁ?ﬂ?d”:r ofbase pairs1s [BEEEE TVIE and from random action
4441 (because 4 bases) is:
cells contains
many proteins

7

Q8471 4 AT 4 AA4T1 4 44T 4
Q4471 4 JABTA 4 JA4T 4 24471 4
Q4471 4 QAT 4 JAATA 4 44471 4
44471 = g very big and infinite
number........




Some scientists who believed in ‘God’

Albert Johannes Blaise
Einstein Kepler Pascal

Galileo Michael

Galilei Faraday

Francis Arthur Charles Werner
Collins Compton Townes Heisenberg




‘Authentic pure
science will always
point us to God

Pastor Dave Heisterkamp,
March 16t 2025



Instead of arguing
about what we don’t
know, let us focus to

what we do know

and that isthat a
language of life as

complex as DNA,
and by extension the

amino acids, and
then proteins that it
produces, CANNOT

be the result of

random chance — it
HAD to be designed!




8 For the wrath of God is revealed from heaven against all
ungodliness and unrighteousness of men, who by their
unrighteousness suppress the truth. ' For what can be known
about God is plain to them, because God has shown it to
them. ?°For his invisible attributes, namely, his eternal power
and divine nature, have been clearly perceived, ever since the
creation of the world, ¢l in the things that have been made. So
they are without excuse. ?1 For although they knew God, they did
not honor him as God or give thanks to him, but they became
futile in their thinking, and their foolish hearts were

darkened. 2?2 Claiming to be wise, they became

fools, 22 and exchanged the glory of the immortal God for
Images resembling mortal man and birds and animals and
creeping things.

Romans 1: 18 - 23


https://www.biblegateway.com/passage/?search=Romans%201&version=ESV#fen-ESV-27935g

Language of man:
man made in the
image of God




A language has to be heard.



‘Then God said, ‘Let us make man in our image, after
our likeness. And let them have dominion over the
fish of the sea and over the birds of the heavens and
over the livestock and over all the earth and over
every creeping thing that creeps on the earth. So
God created man in his own image, in the image of
God he created him, male and female he created
them’

Genesis 1: 26-27



N2V
VWO,
Made In the

Image of
God, so that

we can
worship him

7

We are given a conscience

We are given the ability to reason and create

We are given the ability to hear and communicate

Without these abilities we would not be able to understand
or appreciate the magnificence of his creation all around us

And this makes man unique to any other creature on earth
(universe)




But now, this is what the LORD says—he who created you, Jacob, he who
formed you, Israel: “Do not fear, for | have redeemed you; | have summoned
you by name; you are mine. 2\WWhen you pass through the waters, | will be
with you; and when you pass through the rivers, they will not sweep over you.
When you walk through the fire, you will not be burned; the flames will not
set you ablaze. 3For | am the LORD your God, the Holy One of Israel, your
Savior; | give Egypt for your ransom, Cush!2l and Seba in your stead. 4 Since
you are precious and honored in my sight, and because | love you, | will
give people in exchange for you, nations in exchange for your life. ® Do not be
afraid, for | am with you; | will bring your children from the east and
gather you from the west. €| will say to the north, ‘Give them up!’ and to the
south, ‘Do not hold them back. Bring my sons from afar

and my daughters from the ends of the earth—’ everyone who is called
by my name, whom | created for my glory, whom | formed and made.”

Isaiah 43: 1-6



https://www.biblegateway.com/passage/?search=isaiah%2043&version=NIV#fen-NIV-18509a

10 Most ‘Significant’ Scientific discoveries,
Discovery Magazine

o 1950’s O 1752 O 1687 Q 1927 O 1859

. DNA, Watson and . Electricity . Gravity, Isaac . Big Bang Theory, . Evolution
. Crick . Benjamin Franklin . Newton (age 23)in . Georges Lemaitre l
: . (1752), Thales of . 1687 . (1927) a :
i i Miletus (600 BC) i «Einstein’s theory of i cosmologist and i
I I I relativity expanding law i Catholic priest I
| | | of gravity | |
—Io ® Io ® Io ® Io ® Io ® >

Germ Theory of
Disease Louis

Antibiotics, Paul

Earth in Motion, Erlich CRISPR (2000’s) edit
Copernicus (1543), Pasteur (1861), «Alexander Flemming genes, turn them on

Kepler, Gallileo Robert Koch 1928) Penicillin Vaccines and off

(
O 1543 o 1861 O 1909 O 1796 o 2000’s



“I once thought that if I could ask God one question, I would ask how the universe began,
because once I knew that, all the rest is simply equations. But as I got older I became less
concerned with how the universe began. Rather; I would vant to know why he started the

universe. For once I knew that answer, then Iwould know the purpose of my own life.”

— Albert Einstein

Albert Einstein



Wish we could have shared this with Albert.

"In him we were also chosen, having been
predestined according to the plan of him who
works out everything in conformity with the
purpose of his will, '“in order that we, who
were the first to put our hope in Christ, might
be for the praise of his glory.

Ephesians 1: 11-12
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