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This could be a possible sketch of f(x), where it is continuously increasing in a closed interval when 0<a<b and 0≤ f(a)<f(b).

Using this sketch and the fact that the definite integral determines the area within a graph, we can prove the formula ഽf(a)f(b)f−1(t)dt+ഽbaf(x)dx=bf(b)−af(a).

ഽab f(x)dx is the area under the line where x = a and x = b whereas ഽf(a)f(b)f -1(t)dt is the area above the line where y = f(a) and y = f(b). Therefore, if we add the two formulae it will give us the whole area of the graph within the dotted lines, which can also be represented as:
bf(b)-af(a) [because the area of the graph within the dotted lines is length*width - length*width]

And so, ഽf(a)f(b)f−1(t)dt+ഽbaf(x)dx = bf(b)−af(a).

However, if this line was decreasing then we will not reach the same conclusion, this is because the point at which x = a will meet with the line at the point where y=f(b) and same  where x = b, it will meet the line at y = f(a) [in this particular graph]. Therefore we cannot make the same deduction, because the area we will be measuring will be only under the line and not above. 
Find the value of ഽ14√tdt

ഽ14√t dt = ഽ14 t1/2dt =  2√t 3/ 3 = 2(√4) 3/3 =16/3
ഽ14√t dt = ഽ14 t1/2dt = 2√t 3/3 = 2(√1) 3 /3 = 2/3
ഽ14√t dt =14/3

When f(x) = x2,
ഽf(a)f(b)f−1(t)dt+ഽbaf(x)dx=bf(b)−af(a) ≡ ഽf(a)f(b)f−1(t)dt+ഽbaf(x)dx=b3-a3
So to find ഽ14√tdt we simply subtract ഽbaf(x)dx [ which can also be written as F(b) - F(a), where F is the antiderivative of f] from b3-a3 
But because  f(b) = b2 and b2=4, b=2 and so a=1, then substitute this into b3-a3 - F(b) - F(a):
=8 - 1 - [b3/3 - a3/3]
=7 - [8/3 - ⅓]
=14/3

Have a go at using the formula to evaluate ∫01 sin-1t dt.
Because f -1(x) = arcsin(x),  f(x) = sin(x). Therefore, (when working in radians) f(b) = sin(b)
arcsin(1) = b, b = π /2 and a = 0. 
Since,
ഽ sin(x) = -cos(x) and F(b) - F(a) ≡ ഽbaf(x)dx,
-cos(π /2) + cos(0) = 1
Then we calculate bf(b) - af(a) and subtract,
π /2• sin(π /2) - 0 = π /2
Let ∫01 sin-1t dt = x,
x+1=π /2
x=π /2 - 1
∴ ∫01 sin-1t dt = π /2 - 1 (rad.) 
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