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*Presenter: Martin Lindsay (M)
M: Solving equations using subtraction; let’s look at a simple equation, X plus three equals seven. So we’re saying what number instead of X which, when added to three, gives us seven. Well obviously the answer is four because four plus three equals seven. An equation is like a balance, the numbers on the left hand side must balance the numbers on the right hand side. But let’s do this another way, let’s get X by itself, in other words we’re doing it mathematically. To do this we subtract the three from the left hand side to isolate the X, so now the left hand side is X plus three minus three which gives us X. Let’s bring in the right hand side, but remember we have to keep the equation balanced, in other words X plus three minus three on the left hand side is equal to seven minus three on the right hand side. You see how the minus three undoes the plus three, so on the left hand side we’ve got X and the right hand side we’ve got four. Notice that the three has been subtracted from both sides, in other words what we do to one side we must do to the other.

So the rule is that the opposite or inverse operation to plus is minus. In other words subtracting undoes adding. Let’s solve an equation using addition. So we’ll start with Y minus six equals 13, so we’re saying what number instead of Y which when added to minus six gives us 13. Well the answer is 19 because 19 take away six equals 13. Again notice the balancing act, 19 minus six on the left hand side is equal to 13 on the right hand side. But let’s do this mathematically. Let’s get Y by itself and to do this we need to add the six from the left hand side to isolate the Y, remember we had to subtract the number with the previous problem, so the left hand side is now Y minus six plus six, which gives us Y, that’s the left hand side. What about the right hand side. Well what we do to one side we do to the other so Y minus six plus six is equal to 13 plus six, notice plus six undoes minus six. In other words Y is equal to 19. Notice again that the six has been added to both sides, so the rule here is that the opposite or inverse operation to minus is plus, in other words adding undoes subtracting.

Let’s solve an equation using division. Let’s look at the equation four K equals 12. Remember four K means four times K, so we’re saying what number instead of K which when multiplied by four gives us 12, well three because four times three is equal to 12, so we have 12 equals 12, our balancing act again. But let’s do this another more mathematical way, let’s get that K by itself and to do this we divide by four on the left hand side to isolate the K. To balance this we must do the same thing on the right hand side, so here we have the left hand side which is four K divided by four, the right hand side we must divide that by four too, so it’s 12 divided by four, there’s the calculation where we’re dividing by four and so we’ve got 12 divided by four is equal to three. Notice this time I’ve just checked the solution to this equation, in other words if K equals three and we substitute four K into the original equation, four times three is equal to 12. So the rule here is that the opposite or inverse operation to multiplication is division. In other words dividing undoes multiplying.

Let’s solve an equation using multiplication. Now here we have an equation M divided by four is equal to minus five, in other words what number instead of M which when divided by four gives us minus five. This one isn’t so easy to work out so we have to use the following rule, in other words let’s use a little bit of mathematics. What we’re doing here is multiplying both sides by four, so M over four times four over one, notice how the fours cancel, is equal to minus five times four over one, or four. In other words minus five times four is minus 20. So let’s check the solution. If the answer is minus 20 then minus 20 divided by four is equal to minus five. So the rule here, for multiplication, is that the opposite or inverse operation to division is multiplication, multiplying undoes dividing.

Now let’s move on to more complicated operations where we have more than one. For instance, let’s look at the equation two P plus five equals seven. The unknown value P is multiplied by two and then five is added to obtain the answer of seven. To find P we undo two P plus five in the reverse order to which it was built up. In other words we subtract five first and then divide by two, which is the opposite to what we did in getting from two P plus five to seven. So let’s subtract five first, two P plus five minus five equals seven minus five, which gives us two. Then let’s divide by two, notice we’re doing it on both sides of the equation, two times P over two equals two over two, the right hand side is now one because we cancelled the two top and bottom, so two P equals two then P equals one.

So let’s look at another equation, but this time it’s a division equation for starters, three X minus one divided by two is equal to one. In order to solve the equation the operations is to build up the equation must be undone in the reserve order. In other words we start by dividing by two and then we add the one. Let’s look at this in more detail. Three X minus one divided by two, let’s multiply both sides by two to get rid of the two on the bottom of the fraction on the left hand side so we end up with three X minus one equals two. Now let’s get rid of the minus one on the left hand side, so three X minus one plus one equals two plus one, notice we’re doing the same operation on both left and right hand sides of the equation. That leaves us with three X equals three here, so the final step is to remove the three on the left hand side and because we have three times X we must divide by three so three X over three equals three over three. Notice the three cancels out and we’re left with X equals one.

So when we solve equations using more than one operation we first of all look at how the operation was built up, then we solve the equation by undoing it in the reverse order to which it was built up. 

Now go to the exercise sheet and have a go at the problems for yourself. Thank you.




