Differentiation of arcsin, arcos, arctan
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Exercise3C

1

Find, in radians in terms of , the value of:

(a) arcsinl (b) arcsin( -J§) (c) arca:tcrsiz§

(d) arccos0 (e) arctan(—+/3) (f) arctan(2 + /3)
Giving your answer in radians to 2 decimal places, find the
value of:

(a) arcsin(0.75) (b) arctan? (¢) arccos(—0.735)

(d) arcsin(—-0.993) (e) arccos(—0.111) () arctan(—0.352)
Given that y = cosec x, —3 S X< 5, x#0, sketch the graphs
of the curves y = cosec x and Yy = arccosec x, where arccosec x is
the inverse function of cosecx, -7 Sx< L x#0.

Given that y = cot x, —3 <x <%, x#0, sketch the graphs of
the curves y = cotx and y = arccot x, where arccot x is the
inverse function of cot x, —3<x<L x#0.

Given that y = secx, 0 < x <, x # 5, sketch the graphs of the
curves y = secx and y = arcsec x, where arcsec x is the inverse
function of secx, 0 < x < 7, x # 7.

Find the smallest positive value of x for which

(a) tan2x =+/3

(b) sin(2x-3) =1

(c) sinx = cos(arctan1)

7 Differentiate with respect to x:

. ) . (1
(a) arcsin3x (b) (arcsinx)? (c) arcsin (;)
8 Differentiate with respect to x-
(a) arccos (;) (b) arccos(3x?) (c) arccos (xj- 2)
9 Differentiate with respect to x;
(a) arctan(2x) (b) earctanx (c) arctan(ln x)
10 Differentiate with respect to x:
i b) e*arccos x (c) _<
(a) xarcsinx ( p—

11

(d) arctan G ; ::Z) (e) arcsecx?

Given that y = arcsin x, show that:
dy

dzy
—_— 2 — — —— T
(1 —x )dx2 xdx 0



12 Given that y = x — arctan x, show that:
dzy dy 2
&2 2’“( B a) =0
13 Find (a) i(arcs.v:a::«:) (b) —d—(arcc tx)
T dx dx oLx):
14 Find an equation at the point where x = ;,23 of the tangent to the
CUIrve y = arccosec x.
15 Given that k is a positive constant, differentiate
(a) arccos% (b) arcsin — (c) arcl:anjr;c
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Differentiate the following with respect to x

. X
I. sin”' x 2. tan"g 3. sin IE
4. cos™' 3x- 5. tan"' 4x 6. sin”' 6x
7. sin"' 2x — 1) 8. tan”' (1 — 3x) 9, sin”' (x? — l_)l
10. xsin”' x 11. xtan™' x 12. (x2 + Dtan™' x
Find the following indefinite integrals '
! 1 15, | > dx
13. .[J(q' — xz)dx 14- J.J{IG — xz)dx Jg T xz
™ I - I I
16- ] 25 + xl ﬂ{x l?- ] \/(49 _ xz)dx ls- ‘[de
. | ) )
N IV P s Rl i

Evaluate the following definite integrals (leave 7 in your answers).

[ ] ) : 1 ! 3
21. | \/(36 — ."E.'z}d‘l 22, J‘_I“_"'.I-_idx 23, J: 1?1—312{3'
12 1

. 0 \/(3 - -Tz)dx

o
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