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INVERSE TRIGONOMETRIC FUNCTIONS

Exercises :

1. Find the inverse function f~! of y = x3 and state 1ts |
domain and range. Sketch both functions.

2. (a) Find the greatest domain over whlch

fx) = (x + 1)2 — 2 has an inverse function.

-(b) Find the inverse function. i
(c) What is the domain of f~!? |

3. Show thaty = iis its own inverse. (The liney = x |

is the axis of symmetry of the curve.) V

x3.

il

| . dy
4. (a) Find dx of y

(b) By writing y

It

x> with the subject as x in terms

dx .
of y, find & in terms of x.

dy dx _
(c) Show that dvdy 1.

5. Evaluate sin~! ().
6. Evaluate cos (tan~! 1).
7. (a) Write down the general solution for

/3

sin @ = —2—
(b) Find the solution given by n = -2.
8. Prove that sin™! ) + cos™! () = 7.

9. Differentiate cos™! (%)

10. Find the derivative of esin™ , ’
11. Find the equation of the tangent to the curve ':
y = tan~! x at the point (1, % '

12. Find the stationary point on the curve
y = sin (cos™! x).

13. Evaluate

f% dy
0 \/l —y2.
__dx
V1 - 4x?’

15. Find the area bounded by the curve
o y=05 -
the x-axis and the lines x = 0 and x = 3 (correct
to 2 significant figures).

14. Findf

16. The area bounded by the curve y = S — th
) ) vVé + x? ©
x-axis and the lines x = —2 and x = 2 is rotated
about the x-axis. Find the volume of the solid
generated.
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Revision questions
17. Evaluate tan (sin_l —\}—ri)

18. (a) Sketch y = cos™! x and state its domain and
range.
(b) Use Simpson’s Rule with 3 function values to
find an approximation for the area bounded by
y = cos™! x and the x- and y-axes in the first
quadrant (in terms of r).

19. Find the inverse function of f(x) = (x — 1)3 and
sketch both curves.

3 dx
22. Evaluate [ - ——.
3 A /9 — x2
23. Find the equation of the normal to the curve

y = tan™! x at the point where x = 1.

(a) State the domain and range of y = x2 — 5.

(b) Find the greatest domain over which the
inverse function exists.

(¢) Find the inverse function over this domain and
state its domain and range.

24,

. :  dx
20. Differentiate (tan~! x)2 , 25. Evaluate j; 3+ dx?
21. Find the gradient of the tangent to the curve 26. Show that cos™—! (~x) = 7 — cos™! x.
y = sin™! 2%
at the point where x = 1.
Challenge questions
27. By using the substitution z = x3, find 31. (a) Show that
x2 4 2x%* + 5 1 + 1
IW x @+x)0+x) 4+x2 "1+
2 1 2x2 + 5
28. (a) Show that tan™! 3t tan"% = g (b) Hence evaluate @ + xO(1 + x2) dx
4 » 1 correct to 2 decimal places.
(b) Find a(tan x + tan ;_c)' 32. By restricting the domain to a monotonic
increasing curve, find the inverse function of
(c) Sketchy = tan™!x + tan~! 1 lg
_ X y = 77— and state the domain and range of the
29. Find -6% (V1-x*+x sin™! x). Hence evaluate inverse function. '
LR, o 33.Find any stationary points on the curve
fo sin™" x dx correct to 3 significant figures. y = xsin”' x and sketch the graph of this function.
30. The acceleration of a particle is given by 34. Prove tan x = sin”' ——2— for —1 <x <1
d*x 1 ‘ Vi + .)C2
a2 -1t %2 35. Find the volume of the solid formed if y = sin™' x

If initially the velocity is 2 ms™' when the particle is
I m to the right of the origin, find its velocity when
it is at the origin (correct'to 1 decimal place).

is rotated about the y-axis fromy = Otoy = %T
36. Prove that tan™' x + tan™ 1

T
$=3 for all x.
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