Answer on Question # 56499 — Math — Trigonometry
1. If AB is a chord of contact of point P(5, -5) to the circle x>+ y* =5 and (a, ) is the

orthocenter of APAB, then |a — 1| + |8 — 1| is equal to

(A) 2 (B) V5 (C) 24/5 (D) 3
Solution

The radius of the circle is /5.

Define the coordinates of the point tangent to the circle. Radius is the diagonal of a

square: 2a* =5,a= \/g

The point tangent to the circle A —\/g,—\/g].

The point tangent to the circle B \/g\/g}

The equation of the line AP ;—X=>___¥Y*5 . ( \f] +(5+\/2Jy——10\/g.
R

Find the equation of height drawn from vertex B:
<5 s o
5+ —-51]y=5
s 5 s ff [ {3 ] ( 2 }y

Find the equation of height drawn from vertex P: y =—x.

Orthocentre is the point of intersection of heights:

(-

Orthocentre is (a; ﬂ)=[% ——J Then | -1+ |,B—]4=‘%—J_‘+

2 2 2



Answer: A) 2.

4T 4 4 2m 4 2m 4 3w 4 3m +
2. tan® -+ cot® —+ tan® =+ cot® — +tan® — +cot” —is equal to

(A) 645 (B) 646 (C) 848 (D) 678

Solution
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N :(2— 2+\/§)2+(2+ 2+J§)Z+

2 (2+ 2+J§)2 (2— 2+J§)2
+(2_*/§)2+(2+*/§)2+(2+ 2_*/5)2+(2_ 2_ﬁ):=322+224ﬁ+322—
@2 V2] [o-V2-v2f [2+v2-2)

_ 3224+ 224J2 +34 =678

Answer: D) 678.

3. If f(x)=tanx+tan?x-tan2x and g(n) =Zn: f(2"), then g(2013)—tan(22**) is equal
m=0
to
(A)0 (B) tan 1 (C) —tan 1 (D) None of these

Solution

2013

3 tan(2")=tanl+tan2+tan4+...+tan2013;
n=0

2013

3 tan?(2" )tan(2- 2" ) = tan? 1tan 2 + tan® 2tan 4 + tan” 4tan8 + ...+ tan® 2°°**tan 2"
n=0

2013 2013

nz_gtan(Z” )+ nz_;tanz(zn)tan(z 2")=

= tan1(1+ tanltan2)+tan 2(1+ tan2tan4)+ tan 4(1+ tan4tan8) + ...
+ tan 22731+ tan 2°°*tan 22°) = tan(2 — 1)1+ tan1tan 2)+ tan(4 — 2)(L+ tan 2tan 4) +
+tan(8— 41+ tan4tan8)+ ...+ tan(22* — 22° |1 + tan 223 tan 22°*)



Using
tan(a — B)l+tanatan B)=tana —tan 8

we obtain

2013 2013

nz_étan(Z” )+ nz_(;tanz(z")tan(z : zn):

=tan2—tanl+tan4—tan2 +...+tan 2%°* —tan 22°*® = —tan1+ tan 22°**

After substracting tan(2°*) we obtain —tan1.

Answer: C)—tanl.

4. The number of real roots of v/5x2 —6x—6 —/5x° —6x—7 =1 is/are

(A)2 (B) 4 (C) 8 (D) None of these

Solution

JEX2 —6X—6 —~/5x2 —6X—7 =1;
VBX? —6X—6 =1++/5X> —6X -7 ;
5X* —6X—6 =1+ 2/5Xx* —6X—7 +5x°* —6X—7;

J5x* —6x-7=0;

5x* —6x—-7=0;

x:%; x:3_2m.
5 5}

Answer: A) 2.

5. Let A be average of numbers 2sin2°, 4sin4°, 6sin6°,..., 180sin180°, then A is
equal to

(A) cot1® (B) tan1® (C) sin1° (D) cos?’
Solution

sin180° =0, sin(er)=sin(180° —a), sin90° =1.



X=2sin2"+4sin4" +...+90sin90" +...+178sin178" =
= (2+178)sin2° +(4+176)sin4" +...=180(sin2° +sin 4" +...+sin88" )+ 90sin 90°

Then

X

g_xo =2sIin2° +2sin4° +...+2sin88° +1;

Xsinl" =2sin2°sinl” +2sin4° sinl” +...+2sin88° sinl” +sinl’;
Now

2sin2° sinl” =cosl —cos3’;

2sin4° sinl” =cos3” —cos5’;

2sin88° sinl” =c0s87° —cos89°.

Hence

Xsinl’ =cosl” —cos89° +sinl” =cosl .

Thus

X =cotl’.

Answer: A) cotl.
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