Numeric Response Questions

Trigonometric Equations

Q.1 If 5cos 26 + 2cos? %+ 1 =0,—7 < 6 < m then find number of solutions.

Q.2 Find the number of solutions of the equation sin* x = 1 + tan* x in (0,47).

Q.3 Find the number of solutions of the equation sin? x + 3sin x + 2 = 0 in the interval (-, 7).
Q.4 Find the total number of solutions of 165" ¥ 4 16°S” * = 10 in x € [0,3m].

Q.5 If sin? x — cos x = 1/4, if the sum of values of x between 0 and 27 is k7 then find k.

Q.6 If exp [(sin? x + sin* x + sin® x + ---.,) In 2] satisfies the equation y?> — 9y + 8 = 0, and the

Cos X

. a-1
value of ,0<x < g, 1S aT then find a

cos x+sin x

Q.7 Find the number of integral values of k for which the equation 7cos x + 5sin x = 2k + 1 hasa

solution.

Q.8 Find the total number of solutions to |cot x| = cot x + ﬁ, x € [0,3m].

QI 1Ifsin 8 = %and cos 8 = —\/;and the general value of 6 is 2nm + % (ne€ Z) thenfindk + 4
Q.10 If sin? x — cos? xsin x + 2sin? x + sin x = 0, Vx € [0,37 | then find number of solutions.
Q.11 If the most general solution of 21+cos x|+6ax+|cos x| Px - 4,is nm + %then find k.

Q.12 The values of x between 0 and 27 which satisfy the equation sin xvV8cos? x = 1 are in AP. If

the common difference of the AP is %then find k.

Q.13 Find the total number of aolutions to tan x + cot x = 2cosec x in [—2m, 27].
Q.14 If general solution of cot 6 —tan 6 = sec 6 is nmw + (—1)n%,n € Z then find k.

Q.15 If general solution of 7cos? 6 + 3sin? 6 = 4 is nw + %,n € Z then find k.
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Hints & Solutions

1. 4.00 2. 0.00 3.1.00
8.2.00 9.11.00 10. 4.00
15. 3.00

1. 5(2cos20—-1)+1+cosO+1=0

= 10co0s20 +cos®—-3=0

= (cose+§] [0059—1) =0
5 2

172
-7 T
O A\ _353
2. 0<sinix<1
1<1+tanx <o
LHS=RHS=1

sin‘x=1and 1+ tantx =1
sin2x=1andtanx=0

which is not possible

3. sin2x +3sinx+2=0
= (sinx+1)(sinx+2)=0
= sinx =-1,Assinx # -2

4
b —

4. I 16 + 0 =1
16511’1 X
let 165i“2"=y
y+ E: 10
y
y2— 10y + 16 =0
y=8andy =2

16sin2x: 8, 16sinzx =9

c.osinZx = i,sin2x= l
4 4

There are 12 solutions in [0, 3]

Get More Learning Materials Here : &

5. Sin2 x —cos x = 1
4
1
= 1—cos2x—cosx=z
= 4cos*2x+ycosx—3=0
= (2cosx+3)(2cosx—1)=0
= 2cosx=1(. cosx=#-3/2)
= cosx=1/2
tn
= cosx=cos % = x=2nnT,neI

% x=£,5—n € [0, 2x]
3°3

6. sin2x+sintx +sinéx +...... oo
sin? x
= 2 = tan2x
1-sin“x

= expl(sin®x+sin*x+_....)In2]
=e tanxIn2

The given equation is y2— 9y + 8
=>y-Dy-8=0
Eithery=1= gtan’x =1 = 90

=tan2x=0,butx e [0,%) , .. neglecting

x=0
Ory:233tan2x=3:>tanx::tﬁ

T
o>x=—
3

s
as, 0<x< —
2

COSX _ 1/2
COS X +sin x 1/2+J§/2
__ 1 B

341 2
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10.

11.
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Tcosx+5sinx=2k+1

equation has a solution only when

—v49+425 <2k + 1< 4/49+25

—J74<2k+1< 74
—-85<2k+1<85
—-4.75<k<3.75
k=-4,-3,-2,-1,0,1,2,3
Thus there are 8 values.

|[cot x| =cot x +

sinx

if cot x >0 = cot x =cot x + 1 =

Sin X

=

—— = 0 which is not possible
sinx

ifcotx<0=>—-cotx=cotx +

sin X

=>—-2cotx=

Sin X

1 _2n 8m
=SCSX=—— DX=—, —
2 33

sin4x + sin3x + 2sin2x = 0

sin2x (sin2x + sinx + 2) =0

X =nn
1
21—|cos x| — 22
1 —
1—|cosx |

= 2-2|cosx| =1

1
= J|cosx| =—
2

M

I}

=]

3

H+
w3

12.

13.

14.

15.

2sinx | cosx | =L
V2

if cos x > 0 then sin 2x = L
V2

3n

T
o>xX=——
8 8

if cos x <0, then sin 2x = —L
V2

_5n7n
8’8

n 3n 57 T=n

S0, =_’_7_>_

8§ 8 8 8

tan x + cot x = 2 cosec x
sinX . COSX 2
<+ =

cOsX sInx sinx
1 2

> ==
SINXCOSX SInX

:cosx:l
2

:}X:iz’ﬂ:—
3 3

thus, there are four solutions

€0s20 — sin20 = sin 0
2sin20 + sin0—-1=0

. 1 . .
sin@ = 5 sin 0 = -1 (rejected)

T
0=nn+ (1 —
-1 o

4co0820=1

9=n7tiE
3
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