Calculator and Inverse Trigonometry Functions (tan™x,sin™ x,cos ™ x)

Find x using calculator:

For sin(x) = ¢, then: x=sin*(c), X=z-sin""(c), x=sin'(c)+2z, Xx=3z-sin*(c)
For cos(x) =c, then: x=cos*(c), Xx=27—cos*(c), x=cos (c)+27, X=4xr—cos(c)
For tan(X) = c, then: x=tan™*(c), x=~x+tan'(c), x=tan*(c)+27, X=3z+tan*(c)
For sec(x) =c, then: x=sec™(c), x=2zr—-sec(c), Xx=sec ' (c)+2z, x=4xr—sec(c)
For csc(x) = ¢, then: x=csc™(c), x=m—csc(c), x=csc'(c)+2x, Xx=3x-csc™(c)

For cot(X) =c, then: x=cot™*(c), x=~x+cot(c), x=cot™*(c)+2x, X=3r+cot™(c)



Examples

1) tan(x) and tan™(x)

Lettan(x)=1 Find x.

Note : tan(x) is positive in Quadrants I and IlI.
Using Calculator: x = tan™(1)= z/4 (Quadrant I
Also, tan(rz + z/4)=tan(5z/4) =1,

hence x =5z/4 (Quadrant II)

Therefore,

X=rld, #ld+2rx, rxlA+dr, rzl4+6r, ...
X=57xl4, S5xl4+2x, Srl4+4x, S5xl4+67,...



2) tan(x) and tan™(x)
Let tan(x)=—+3. Find x.

Note : tan(x) is negative in Quadrants Il and IV.

Using Calculator: x = tan—l(—ﬁ): -1.0471975511965976 rad = -z/3 rad (Quadrant I\)

Since tan(x) is also negative in Quadrants Il , tan(z +-7/3) =tan(27/3) = -3
hence x =7 +-7/3 =2x/3 (Quadrant II)

Therefore,

X=-xl3, —xl3+27x =573, —7l3+4rx=11x13, —-xl3+6x=17x/3, ...
X=27xl3, 27x/3+27x =8x13, 27/3+4rx =14r13, 2x/3+67=20x1/3,...



3) sin(x) and sin™(x)

Letsin(x)=1/2. Findx.

Note : sin(x) is positive in Quadrants | and II.

Using Calculator: x =sin™(1/2)= z/6 rad (Quadrant I)
Also, tan (7 — z/6) =tan (57 /6) =1/2;

hence x =7 —z/6rad =5z/6 rad (Quadrant II)

Therefore,

X=xl6, 7/6+27=13716, xl6+47x =257x16, xl6+67x=37x/6, ..

X=57/6, 57/6+27x=17x16, 5x/6+47x=297/6, 5x/6+67 =41x/6, ...



4) sin(x) and sin™(x)
Letsin(x)=—v3/2. Findx.

Note : sin(x) is negative in Quadrants Il and IV.

Using Calculator: x = sin‘l(—\/§ /2): -1.0471975511965976 = -z/3 rad (Quadrant 1V)

Also, x =sin (7 —(-z/3)) =sin (47 /3) =—/3/2;

hence, x =7 —(-z/3) rad =4z /3 rad (Quadrant II)

Therefore,

X=-7l3, -7l3+27x=5x13, -7l3+4x=11x/3, -x/3+67x=17r1/3, ...
X=4rx13, 4x13+27x=107x/3, 4rn/3+4x =16x13, 4x/3+67=22713, ...



5) cos(x) and cos™(x)

Let cos(x)=1/2. Find x.

Note : cos(x) is positve in Quadrants | and IV

Using Calculator: x =cos™(1/2)= z/3rad (Quadrant I)
Also, x = cos(27 — z/3) =cos(5z/3) =1/2;

hence,x =27 —x/3rad =5x/3rad (Quadrant IV)

Therefore,

X=xl3, nl3+2x=7rx13, nl3+4r=13x/3, #/3+67x =197/3, ...

X=5713, 5x/3+27x=11713, S5x/3+4x =17x13, 5x/3+67=23x13, ...



6) cos(x) and cos™(x)

Let cos(x)=-1/2. Find x.

Note : cos(x) is negative in Quadrants Il and Il

Using Calculator: x = cos™ (—1/2)= 2.0943951023931957 = 2z/3 rad (Quadrant II)
Also, cos(27 —27/3) = cos(47x/3) = -1/2;

hence x=2z—-2x/3rad =4x/3 (Quadrant IlI)

Therefore,

X=2xl3, 2xl3+27x=8x13, 27n/3+4x =14r13, 2x/3+67=20x/3, ...
X=4rxl3, 4rxl3+27x=10x13, 4r/3+4x =16x13, 4x/3+67=22713, ...



7) sec(x) and sec™(x)
Let sec(x)=2. Find x.
Using Calculator: x =sec™(2)=1.0471975511965979 rad = 7/3 rad

Also, sec(2z — z/3) =sec(57/3)=2; hence x =27 —z/3 rad = 57/3 rad
Therefore,

X=xl3, 7#l3+2x=Tx13, n/3+4r=13x13, =/3+67=197/3, ...
X=5x13, 5x/3+27x=11x/3, 5x/3+4x =173, 5x/3+67x=23x/3, ...



8) sec(x) and sec™(x)
Let sec(x)=-2. Findx.
Using Calculator: x = sec™(—2)= 2.0943951023931957 = 27/3 rad

Also, sec(27z —27z/3) =sec(4x/3) =-2; hence x=27z—2x/3rad = 47/3
Therefore,

X=27l3, 2xl3+27x=8x13, 2xI3+4x=14r13, 27/3+67x=20x/3, ...
X=4rxl3, 4rxl3+27x=10x13, 4r/3+4x =16x/3, 4r/3+67x =2271/3, ...



9) csc(x) and csc™ ()

Letcsc(x)=2. Findx.

Using Calculator: x = csc™(2)= 0.5235987755982989 rad = 7/6 rad

Also, csc(7 — 7/6) = csc(57/6)=2; hence, x =7z —z/6 rad =57/6 rad
Therefore,

X=7xl6, 7l6+27x=13x/6, #l6+4x=25716, x/6+67=377x/6, ..
X=57x16, 5x/6+27=17x16, 5x/6+47x=297/6, 5x/6+67=417/6, ...



10) csc(x) and csc™(x)
Let csc(x) = —2/+/3.  Find x.

Using Calculator: x = csc‘l(—2/ J3 ): -1.0471975511965976 = -z/3 rad

Also, csc(r —(~/3))=csc(4713)=—2/+/3; hence x = 7 —(-x/3) rad = 4z/3 rad
Therefore,

X=-7/3, -7l3+27x=5x13, -7l3+4r =11x/3, -7/3+67=17x/3, ...

X=4rl13, 4r/3+27x=10x13, 4x/3+47x =167x13, 4rx/3+67x=22713, ...



11) cot(x) and cot™(x)

Let cot(x)=1. Find x.

Using Calculator: x = cot™ (1)= z/4;

Also, cot(z + z/4) = cot(57/4)=1; hence x =z + z/4 =5xl4

Therefore,
X=rxld, xld+2x, xld+4rx, xl4+671, ..
X=5xl4, S5r/4+2x, Sxld+4rx, S5r/4+61,...



12) cot(x) and cot™(x)
Let cot(x)= ~1/+/3. Find x.

Using Calculator: x = cot‘l(—ll \/§): 2.0943951023931957 rad = 27/3 rad

Also, cot(x +2x/3) = cot(57z/3) = -1/+/3; hence, x = 7 + 27/3 =57/3
Therefore,

X=2xl3, 27/3+2nx=8x13, 2x/3+4r =14r13, 2x/3+67=20x/3,...
X=5713, 5x/3+27x=117x13, 5x/3+4x =17x13, 57/3+67x =23713, ...



