Exemplar Problem
Sequence and Series

14.1f0 1,062,060 3, ..., 0 hare in A.P., whose common difference is d, show that Sec 6 { sec8 2 +sec02sec83+
..+secOp-1secBp

_ tan 6, — tan 6,

sind

Solution:

Given B;, B4, B3, ..., B, are in A.P., and common difference is d,

Now we have to prove that
tanB,—tan@,
SecB,secB; +secB;secBs+... +sec By secB, = sind

On cross multiplication we get
= Sin d (secB, secB; + sech; secB; + ... + sec B,-1 sec B,) =tan B, —tan 6,
We know sec x = 1/cos x using this formula we get
sind sind sind
= cosB, cosh, % cosB,cosb, i cosB,,_,cos8,
Consider LHS
sind sind sind
cosB,cosh, ¥ cosB,cosf, et cosB,,_,cosB,
Now we have to find value of d in terms of 8 so that further simplification can
be made
As B4, B, 65, ..., B, are in AP having common difference as d
Hence
8,—08:=d,6;:-0;=d,..,68,-61=d
Take sin on both sides
Sin (B2 —61) =sind, sin (65— 6;) =sind, ..., sin (B, —B6,.1) =sin d
Substitute appropriate value of sin d for each term in LHS
sin(0, — 0,) sin(0;—6,) sin(0, —0,_,)

= LHS =

= tanf, — tanB,

= LHS =

cosB;cos8,  cosB,cosb, . cosB,_, cosO,
We know that sin (a—b)=sinacosb—cosasinb

Using this formula we get

n—_— sinf,cosB; — cosB,sinf; sinBjcosB, — cosb;sink,
= = i i
cosB,cosf, cosB,cosb,

sinB, cosB,,_, — cosB,sinB,_;

cosB,_,cos0,,
On simplifying we get



sinfB,cosB; cosB,sinB; sinBjcosB, cosO;sinbd,

cosB,cosb, cosB,cosB, cosB,cosB; cosb,cosf,
cosB,sinB,_,

B cosB,_, cos0,
We know that sin x/cos x = tan x
=tanB;—tan B; +tan B3 —tan B, + ... + tan B, —tan B4
=-tan B; + tan B,
=tan B, -tan 6;
= |LHS = RHS
Hence proved

sinf,cosB,_;

cosB,_,cos0,



