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Question 1

Homeostasis is a steady state in the internal conditions maintained by living things. It is the stability or balance within a cell or the body. In other words, it is the ability of the organism to keep a constant internal environment. Homeostasis is a very important characteristic of living organisms because it is what makes human beings and other mammals to live comfortably without diseases and other conditions. The body mechanism has to be maintained at a particular level that is described as optimum. Some of the conditions maintained not to go beyond the required standards and even below the standards include temperature, PH of extracellular fluids, and sugar levels in the blood. A low level of such variables will have to cause challenges in maintaining the body's normal functioning, and when they are above the optimum, they will threaten life. The body, therefore, has the mechanism that brings the variables into normal and optimum levels. This is what homeostasis entails. 
Feedback is the information gained about a particular reaction to the product enabling the modification of the product. It becomes a process where the system's change will result in an alarm that triggers specific results. Therefore, the increase or decrease in the changes to the system brings the system back to normal. These help the organisms to maintain homeostasis functions. Two loops are involved the positive feedback and negative feedback. Positive feedback occurs when the reactions' products increase the responses, while negative feedback is when the reaction's consequences decrease the response.
Adverse feedback events include the temperature regulation. The average body temperature in human is 98.6 F. When the temperature rises above this normal temperature, the body responds by sweating, and vasodilation occurs, exposing blood to a cold external environment resulting in cooling of the body (Wu et al., 2018). When the body temperatures go below 98.6 F, the body responds by vasodilation and ensures that minimal surface area is exposed to heat. The liver performs exothermic reactions, making the body regain temperature to normal.
Osmoregulation is another negative feedback. Osmoregulation is the mechanism that controls the concentration of various fluids within the body. When the attention of the salts in marine fish are low in the body, and the salts diffuse into the body. Simultaneously, some are taken in by eating the foods. When the salt concentrations in the body are more than the surrounding water, salts are excreted via the skin, or urine so that the salt levels are maintained.
Blood pressure regulation is needed to be maintained high but should be kept at some levels that will not cause damage. When pressure is high or low, the chemical signals get propagated to the brain so that the heart adjusts its pumping rates. If blood pressure gets too low, heart rates rise, and heart rates decrease if blood pressure is high.

Positive feedback is found during childbirth. There is a contraction at the cervix; the signals are sent to the brain so that more oxytocin is secreted to stimulate more contractions than before more oxytocin is secreted until the baby is altogether expelled. Increasing contractions on top of the contractions that were before are what explains positive feedback.
Question 2
The plasma membrane is described as a mosaic of components such as cholesterol, proteins, carbohydrates, and phospholipids. Some of the membranes, such as the myeline, have 18% protein and 76% lipids. The membrane is formed of a phospholipid molecule called water-loving areas in contact with fluids within and outside the cell and the non -polar part of water-hating hydrophobics. The phospholipid molecules are made of three carbon glycerol molecules of fatty acids attached to carbons one and two plus the phosphate attached to carbon three (Wilhelm et al., 2020). This characteristic gives a polar feature and the area known as the tail, which is not charged. They get to interact with other non-polar molecules but doesn’t interact with polar molecules. When placed in water balls are formed by hydrophobic molecules. The hydrophobic region of phospholipid forms a hydrogen bond with water and other molecules that are polar inside and outside the cell. Therefore, the parts that are on the inside and outside of the cell become hydrophilic. The membrane at the middle is hydrophobic, and they don't have interaction with water. That bilayer plasma membrane separates fluids in the cell from those fluid outside the cell.
Passive transport is the type of membrane transport that does not require energy to have substances move across the cell membrane. These mechanisms rely on the second law of thermodynamics so that the molecules are moved across the plasma membrane. The passive means include diffusion, where substances are moved from high concentration to a region of low concentration. What brings that about is the difference in concentration gradients between the two mediums. 
Active transport mechanism on the other hand, tends to use energy, and goes against the concentration gradient. There is a collection of protein called pumps which work against the electrochemical gradient and are the exception of the ions, where small substances continuously pass through the plasma membrane. 
Question 3
The barbell curl is used to train upper body strength. Muscles involved in the training include biceps muscles at the front of the upper arm and those at the lower arm. These muscles that are affected are known as the brachialis and brachioradialis, where this exercise builds strength. The two muscles are applied as the synergists, while wrist flexor and extensor plus upper and middle trapezius are stabilizers. The bones involved include the ulna, radius, and humerus, where the muscles have attached the joints at the wrist, elbow, and at the ball and socket joint at the humorous and scapular get involved.

Neuromuscular junctions are the synapse between the motor neuron and the chemical muscle fiber. Its role is to allow the transition of the impulses to muscle fibers causing contraction. The molecular mechanism is the mechanism that links the biophysical activities and stimulus from outside from expressing themselves, most commonly the hormones and growth factors. The action potential generated stimulates the muscles calcium gets released. The calcium ions bind with actin filaments; exposing the actin filaments' binding site towards the center requires ATP. Finally, muscles get to a contract, calcium is then removed, and then muscle stops to contract.
Question 4
a) A Basal Ganglia is located deep and centrally to the forehead's base, and it is responsible for motor control and other function such as behavior and emotions.
b) The red nucleus is located in the rostral ventral medial half of the midbrains' teguments and dorsal to the substantia nigra; it controls the gait and corticospinal tract.
c) Superior and Inferior Colliculus are located at the brainstems' midline; they help to orient the head and eyes towards what is seen or heard.
d) The primary motor cortex is positioned anterior to the central sulcus providing necessary signals for skilled movements.
e) Hypothalamus lies ventral to the Thalamus and dorsal to the pituitary glands; it modulates the endocrine system and regulates the body temperatures.
f) Medulla Oblongata is positioned anterior to the cerebellum and controls involuntary activities such as dilation and blood vessels' constriction.
g) The lateral geniculate body of the Thalamus is an ovoid projection found on the surface of the brain where it is a relay center in the Thalamus for the visual pathway.
h) Cerebral peduncles are located side-by-side lateral to the brainstem works to convert proprioceptive information to posture and balance.
i) Sympathetic Trunk Ganglia is located lateral to the vertebral column and is extended from the skull to the coccyx at the point where two chains fuse. They allow nerve fibers to travel to spinal nerves.
j) The cerebellum is located close to the brainstem coordinating motor skills such as posture, balance, and coordination. 
k) The primary visual cortex is located at the posterior pole to every occipital lobe; it processes information on static and objects in motion.
l) The Corpus callosum is positioned inside the white matter of the cerebrum ensures that both sides of the brain can make communications.
m) Hippocampus is located inside the temporal lobe; its significant role in learning and memory.
n) Broca's speech area is positioned at the frontal part of the left half of the brain; it plays a significant role in articulating speech.
o) The primary auditory area is positioned at the superior temporal gyrus in the temporal lobe performing advanced hearing functions such as language switching.
Question 5
The bony skull is a protective structure that protects the brain, the membranes, and the cerebral vasculature. It covers the delicate brain parts from mechanical damage; if it is absent, the brain cells will be dehydrated since they will be exposed and easy to mechanical damages. The astrocyte cells nourish the neurons and provide the barrier between nerve and blood, protecting the blood-brain against blood-borne diseases (Bear et al., 2020) without which the blood-brain barrier would have infections. The cerebrospinal fluid is located within the brain and the skull, and it cushions the brain as a shock absorber nourishing the brain with nutrients and oxygen. Absence of the cerebrospinal fluid will make the brain dehydrated and lack oxygen for normal functioning (Naserzadeh et al., 2019). The blood-brain barrier prevents the entry of toxic substances, large molecules, and neurotransmitters released in the blood from getting into the brain. Routing of blood to the brain, heart lungs axis to maintain the blood flow helps against damaging the brain that; if the mechanism is lacking, then some of the problems that will arise are a comma and even stroke.
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