tan A+sec 4—1 1+sin 4

1. Prove that =
tan A —secA+1 cos A4
So]. L.H-S. = tal'l A +SeC A ""]
tan A—sec A+1
tan A + sec A — (sec’ 4 — tan® 4
_ tan 4 +sec 4 — (sec ) s 5ot vt
(tan A —sec A +1)
_ (tan 4 +sec A) —(sec A + tan A)(sec 4 — tan A)
(1 —sec A+ tan A)
_ (sec A+ tan A)(1-sec A+ tan A)
1-sec A+ tan A
—sec A+ tan A= Sd _1+smd oo
cosA cos A4 cos A
2sin o l-cosa+sina
2. If - = ,th th 3 .
1+ cos & + sin Y, then prove that [rsna is also equal to y
Sol. We have, Zeina -

: =y
l+cosax+sinax

l-cosa+sina _(1-cosa+sina) (I+cosa+sin @)
l1+sina (I1+sin o) (1+ cos o +sin @)

Now,

_ (1+ sin 4:)::)2 — cos’ o
(1 + sin a)(1 + sin & + cos )

_1+sina+2sino—1+sin’
(1+ sin e)(1 + sin o + cos )




_ 2 sin a(l + sin @)
(1+ sin a)(1 + sin @ + cos @)
2sin &

l+sin @+ cos &

m+n
m-n

3. If msin @=n sin (6 + 20), then prove that tan (6 + @) cot &=

Sol. We have, m sin 8= n sin (60 + 2a)
sin(6 +2a) m
sin 0 n

Using componendo and dividendo, we get

sin(6@ +2a) +sin@ m+n
sin(0 +2a) —sin@® m-—n

. *’9+2a+9) (0+20—06)
2sin - COS
= \ 2 \ 2 )___m+"
f’9+2a+9) . (6+200—-8\ m-n
2 cos - 8Sin
\ 2 \ 2 J
g sin(@+a)-cosa@  m+n
cos(0+a)-sinax m-—n
m+
= tan (0 + a)-cot x= z

. m—n



Q4. If cos (a +) =4/5 and sin (a- )=5/13, where a lie between 0 and /4, then find the value of tan 2a.

4
Sol. We have cos (a+ ) = 3 and sin (a— f) = %
3
= tan(a'+5)=iz
5
and tan(a—ﬁ)xiﬁ-

Since a € (0, ©/2), 2a € (0, n), for which tan 2a> 0
Now, tan 2ax=tan [(a + B) + (- P)]
3 3 .
__tan(@+p)+tan(@-B) _ 3712 _36+20_56
l-tan(e+ B)-tan(e—f) ,_3 5 48-15 33
4 12

As other values of tan (@ + B) and tan (o — ) gives negative value of tan 2ax.




o
o

b
5. Iftanx = ;-, then find the value of

|
o

Sol. We have tan x = -é-

Now, a+b+ (a+b)+(a-b)
J J;'"b ya’-b*
_ 2a
2
a l—(EJ
a

—— 2__
Jl—tanzx
2¢cosx

«,fcnsz x —sin’ x

2COS X

- 1/003 2x

Q6. Prove that cos cos /2- cos 3 cos 9/2 =sin 7/2 sin 4 .

I
o

+
o



Sol. L.H.S.=cos @cos g ~cos 360 cos —2—

Il Il
N = B BN =

96

| 6 99}

2cos @-cos——2cos 360 -cos—
2 2

(30 0 156 39)
CcOS— + COS— — COS—— — COS—
\ 2 2 2 2
0 156 1 . [(6+1568) . (1560-¢6
COS— — COS—— |=—] 2 sIn - SIn
| 2 2 2 4 4

76

=sin 46 - sin 7 =R.H.S.

Q7. If a cos 0 + b sin  =m and a sin 0 -b cosB = n, then show that a2 + b2-mZ + n?

Sol: We have, a cos 6 + b sin 6 =m (i)

and a sin 6 -bcos 6 = n (ii)
On squaring Eqgs. (i) and (ii) and then adding the resulting equations, we get
m* + n® = (a cos 6+ b sin 6)* + (a sin 8- b cos )’

=a® cos® @ + b” sin®> @ + 2ab sin 8-cos @ + a° sin® 0
+ b% cos® @—2ab sin 6-cos 0
= a*(cos® @+ sin® 6) + b*(sin® 8+ cos® 6) = a® + b’



Q8. Find the value of tan 22°30’

sinE 2 sin2 . t.:t)s2
Sol. chnowthat,tan—g:__g: 2 g 2=1sm99
cosE 200525 + cos

1
sin 45° ﬁ .
1+ cos 45° { V2 +1

1
V2

tan 22°30’ =

Q9. Prove that sin 4A = 4 sin A cos3A — 4 cos A sin3 A.

Sol: L.H.S. =sin 4A
=2 sin 2A- cos 2A = 2(2 sin A cosA)(cos? A — sin? A)
=4sinA-cos®A-4cosAsin® A=RHS.

Q10. If tan + sin = m and tan - sin = n, then prove that m?-n? = 4 sin tan

Sol:We have, tan +sin=m (i)
And tan -sin =n (i)

Now, m+n=2tan

And m —n=2sin.
(m+n)(m-n)=4sin6
tanm?-n? = 4 sin -tan

Q11. If tan (A + B) =p and tan (A - B) = q, then show that tan 2A =p+q /1 - pq

Sol: We have tan (A+B) =pandtan (A-B) =q
tan2A = tan [(A + B) + (A-B)]

_ tan(A+ B)+tan(A—-B) p+gq
~1—tan(4 + B)tan(4— B) 1- pg




Q12. If cos + cos = 0 = sin + sin B, then prove that cos 2 + cos 2B =-2 cos (a +).

Sol. We have, cos o+ cos f=0=sin a+ sin

= (cos a+ cos B)* — (sin a+ sin B)* =0

= cos” a+ cos® B+ 2 cos et cos B—sin® a— sin® B— 2 sin orsin B=0
= (cos® a— sin® &) + (cos® B—sin® B) =—2(cos o cos B— sin asin f)
= cos 2a+ cos 23=-2 cos (o + )

Lk s, L +b, then show that fan x =

13. If = 2.
sin(x—y) a-b tany b

sin(x+y) a+b
sin(x—y) a-b

Sol. Given that,

Using componendo and dividendo, we get
sin(x + y)+sin{(x—y) a+b+a->b

— =
sin(x+ y)—sin{x—y) a+b—-a+b
(x+y+x-y) (x+y-x+y
. Zsm( > }cos\ 5 ]= 2a
_ / _
2cos(x+y;x y]‘sinkx+y2x+y) 2b

sinx-cosy a tanx
= ——=—=
cosx-siny b tany

-
b



sin & — COS O

14. Iftan 6= , then show that sin &+ cos = ﬁ cos 6.

sin & 4+ cos &

Sin & — Cos X

Sol. We have, tan 6 = —
sin o + Cos &

(sin @ — cos a)?

= 1+ tan“0 =1+

(sin® o + cos?

+sin? & + cos?

(sin & + cos @)°

o+ 2sin X cos

o — 2 sin & cos @)

= sec’6 = : 2
(sin @ + cos &)
2
= sec’ 0 =— :
(sin o + cos @)
i 2 =2 cos? i =2 cos 6
= (sina+cos@) " =2cos"8 = sina+cosa= coS

Q15. If sin 6+ cos 6 =1, then find the general value of 8
Sol. sin @+cos 6=1

X 1 1
- —1—51n9+~——c059=——

V2 V2 V2

. /4 o
=5 51n9c0sz+cosesmz-—-

nn
= sin (:?+£ =sin£ = 9-,}-£=-mt+(—l) —,ne’z
4 4 4 4

9=nﬂ+(—l)"§——%,nez

Q16. Find the most general value of 8 satisfying the equation tan © =-1 and cos 6 = 1/+2.

Sol: We have tan 6 =-1 and cos 8 =1/42.
So, 6 lies in IV quadrant.

6=7/4

So, general solutionis 6 = 7/4+2n 1, ne”Z

X
V2



Q17. If cot 6 + tan © = 2 cosec 0, then find the general value of 6
Sol: Given that, cot 8 + tan 8 = 2 cosec 8

cos@ sinf 2
+ _

= =
sin@ cos@ sin@
cos® +sin’ @ 2 1
= =— =2
sin@-cos@® sin® cosO
1 (4
= _— =3 cosfO=cos —
= cos O 5 3
9=2nni-§,nez

Q18. If 2 sinZ 8 =3 cos 8, where 0<8<2, then find the value of 6

Sol. We have, 2 sin” =3 cos 6

= 2-2cos*8=3cos @
= 2cos’@+3cos@-2=0
=5, (cos @+2)2cos 6-1)=0
i T
A 0 =—=cos—
coS > c.t:)s;3
Y/ n
l"'l 9-—-_ 2’:__
3 0Ty
T S?i:
f=— — X
3°' 3



Q19. If sec x cos 5x + 1 = 0, where 0 < x <n/2, then find the value of x.

Sol. We have, secxcos5x+1=0

R cosSx_I_l:O
COS X
——° cos Sx+cosx=0 = 2cos3xcos2x=0
= cos3x=00rcost=|0
£ cos 3x = 0, then 3x = =, %
If cos 3x = 0, then x—2,2
b/
Ifcos2x=0,then2x=-5

2.
6 4

Long Answer Type Questions

Q20. If sin(6 + a) = a and sin(8 + B) = b, then prove that cos2(a — B) — 4abcos(a - B) = 1-2a% -2b?

Sol: We have sin(6 + a) = a —(i)
sin(0 + B) = b ——(ii)



cos (0+ )= \/l-az and cos (8+ f) = \/l—bz

cos (a— ) =cos [(8+ &) — (6 + B)]
=cos (6+ B) cos (B+ o) +sin (B + a) sin (6+ f)
=\1-a? J1-b + ab=ab + \1- a*- b* + a’h’

= cos 2(a— ) —4ab cos (a—P)
=2 cos’ (&— PB) — 1 —4ab cos (& — P)
=2 cos (o — B) [cos (a— PB) — 2ab)] - 1

=2(ab + 1 - a® — b? + a’b?) (ab + 1 - a* - b* + a’b? - 2ab) -1
= 2(yJ1- a®— b* + a®b* + ab) (1- a® — b* + a*b* — ab)] - 1
=l - - B +a*b —a’b*] - 1=2-2a°-2b*— 1 =1 -2a° - 2




—

1+m

21. Ifcos (8 + @) =m cos (60— @), then prove that tan 6=

Sol. Given that, cos (8+ ¢) =m cos (60— ¢)

cos(6+¢) m

cos(6—¢) 1

Using componendo and dividendo rule, we get
cos(0—¢)—cos(@+¢) 1-m
cos(@— @) +cos(@+9) l+m

cot ¢.

=

( —_ -
Zsink9+¢29+¢)‘sm(e ¢;9+¢) -
= P — = e
- @ ¢+9+¢)‘m[9 o-0 ¢) 1+m
\ 2 2
5 sin@-sing 1-m
cos@-cos¢p 1+m
= tan9=[l_m]cot¢
1+ m

Q22. Find the value of the expression

3| sin* [:’%’- - a) +sin* (3 + a)] = 2[sin6 (% + a) +sin® (57 —a)] _
L ;

Sol. 3|sin* [-3«; - a) +sin (37 + a)] - 2[3in6 (% + oc) +sin® (57 — a)}

= 3[cos" o+ sin* o] - 2[cos® a+ sin® a]
= 3[(cos® a+ sin” @)* -2 cos’ & - sin’® o] — 2[(04:)52 a + sin® o)’
—3 cos” a- sin® a(cos® o+ sin’ @)]

=3[1-2cos? a-sin’ a] —-2[1 -3 cos’ & - sin” @j=3-2=1



Q23. If a cos 2+b sin 2 = c has a and B as its roots, then prove that tan a +tan g = 2b/a+c

Sol. We have, a cos 20+ bsin20=c¢ (i)
1-tan’@ 2 tan 6
= ql————a— L} — | =2
1+tan“ @ 1+tan” @
= a(1 — tan® 6) + 2b tan 6= (1 + tan’ 6)
=5 (cta)tan’ 8-2btan O+c-a=0 (i1)

Equation (i) has roots a and S.

Thus, equation (ii) has roots tan o and tan f.

| —(-2b) _ 2b
at+c a+c

. Sum of roots, tan o + tan B =

Q24. If x = sec ¢-tandandy = cosec ¢ + cot ¢ then show that xy + x -y +1=0.

Sol sec tan = | Sty
ol. x= - =
¢ ¢ * cos ¢
1+
y=cosecptcotp = y=ﬂ
. sin ¢

1—sin¢1+cos¢+l—sin¢_1+cos¢

= p+x-y=

cos¢ sing@ cos ¢ sin @
_ (1 —sin ¢)(1+ cos @) + (1 — sin @)sin ¢ — cos ¢(1 + cos ¢)
sin @ cos ¢

_1-sin ¢+cos¢-sin¢cos¢+sin¢—sin2¢-cos¢-cosz¢
' sin @ cos ¢
B 1—sin¢cos¢—(sin2¢+cosz¢) 3
sin @ cos ¢

-1

xy+tx—y—1=0

Q25. If lies in the first quadrant and cos =8/17 , then find the value of cos (30° + ) + cos (45° — ) + cos
(120° -).



Sol.

—

8
Given that, cos 8= 1—7-

15

= sin = — [Since 6 lies in the first quadrant]

Now, cos (30° + 8) + cos (45° — 6) + cos (120° — 6)

= cos 30° cos 8 — sin 30° sin @ + cos 45° cos @ + sin 45° sin @
+ cos 120° cos 8+ sin 120° sin 6

J3 i 1 1 . 1 3

—cos@ ——sin@+—=cos@+—=sin@ ——cos@+—sin O
2 2 2 2

V2 V2
ENR N
r(\f_+\/_—) +[J5—1+J§}15

2 17 2 17

(83 +8V2 - 8+15J_—15+15f) 23(ﬁ oy

\ 34




Q26. Find the value of the expression cos* /8 + cos* 3n/8 + cos* 5/8 + cos*71/8

Tr
Sol. cos £+ccfs 3—E+cus E{Fms‘—-
' 8 8 8 8

-CDS —+CDS —'—+CD‘S J'f—""— +C{)S ——
8 8 8
4

a T 4 3T 431’!’ T
= COs —+C'DS —+ COS ?'*Eﬂﬂ*g

R A3
=2| cos* = + cos —]
8 8

= 2| cos® % + cos” {% - %]]

=2/ cos? L + sin? E]
8 8

i 2
s T .2 2 IT 2 T
= —+sin“— [ —2cos” —-sin” —
2 {cus 3 S 8) 2 8]

== 1—121:«::5‘.EE sin® H:I
[ 8 8

2
=2- [2 sinE . C{)SEJ
8 8

(e

Q27. Find the general solution of the equation 5 cos? +7 sin?-6 = 0.

Sol. We have 5 cos® 8+ 7sin’> 6—6=10
= 5cos’0+7(l-cos’@)-6=0 = 5cos*@+7—7cos’0-6=0
= cos?@=1/2 = cos*0= coszﬁ

9=nﬂ:i%,nez

Q28. Find the general solution of‘the equation sin x — 3 sin 2x + sin 3x = cos x — 3 cos 2x + cos 3x.
Sol: We have, (sin x + sin 3x) — 3 sin 2x = (cos x + cos 3x) — 3 cos 2x



=> 7 Sin 2X COS X — 3 SiN 2x = 2 COS 2X.COS X — 3 COS 2X
=> sin 2x(2 cos x — 3) = cos 2x(2 cos x — 3)

=>gin 2x = cos 2x (As cos x # 3/2)

=> tan2x=1 =>tan2x=tan1/4

=> 2X = nMn+ /4, ne’Z

X =nNm/2 +1/8 , neZ

Q29. Find the general solution of the equation (V3- [)cos + (V3+ 1)sin = 2.

(ﬁ—l)cos&+(ﬁ+l)sin6=2
Put x/?: —1=rsinaxand \/5 +1=rcosa

=B -1+ 3+1)=2r2=8=2r=22

J3 <3
\/_+1-2 V3 ﬁa—ﬁ

From eq. (1), we have
rsinacos @+rcosasinf9=2 = rsin(0+a)=2

Also, tana =

: 1 (4
= sin(0+ @)= —= = sin(8+ a)=sin —
. ( 5 ( ) 4
= 9+ a=nn+(—1)"_’.4’_, nezZ
= 0=nr+(-1)"Z_~ nez
4 12

Objective Type Questions

Q30. If sin + cosec =2, then sin? + cosec? is equal to
(a)1
(b) 4
(c)2

(@)



(d) None of these

Sol. (¢)
sin @+ cosec 0= 2
=5 sin 6 + _l =2
sin 6
- sinf@+1=2sin@® = (sinf-1°=0 = sinf=1

sin” @+ cosec’ @=1+1=2

Q31. If f(x) = cos? x + sec? x, then *
(a) f(x) <1

(b) f(x) =1

(c) 2<f(x) <1

(d)fx) 22

Q32.Iftan ® = 1/2 and tan ¢ = 1/3, then the value of 8 + ¢ is

V[ y/
a) — /4 0 d) —
(a) p (b) () (d) 2
Sol. (d) We have, tan9=%and tan¢=%
1,1 3
tan(0 + ¢) = tan € + tan ¢ -2 3 _ 6 _
1-tan 6-tan ¢ 1_1._1_ 1_-1_
2 3 6
n
B+¢p=—
2 4
Q33. Which of the following is not correct?
(@)sin®=-1/5(b) cos 6 =1 (c)secB=-1/2 (d) tan 8 =20

Sol: (c)
We know that, the range of sec 6 isR — (-1, 1).
Hence, sec 6 cannot be equal to -1/2



Q34. The value of tan 1° tan 2° tan 3° ... tan 89° is
@o

(b) 1

(c)1/2

(d) Not defined

Sol: (b)

tan 1° tan 2° tan 3° ... tan 89°

= [tan 1° tan 2° ... tan 44°] tan 45°[tan (90° — 44°) tan (90° - 43°)...tan (90° — 1°)]
= [tan 1° tan 2° ... tan 44°] [cot 44° cot 43°....... cot 1°]

=1-1.1-1=1

— 2 o
35. The value of : tan2 L IS
1+ tan“15°

(a) 1 b) V3 ©) ‘—25 d) 2

]

Sol. (¢)

1-tan’6
We know that cos 260 = :
l1+tan“ 0
1 - tan?15° . 3
3 =¢os 30° = —
1+ tan“15°
Q36. The value of cos 1° cos 2° cos 3° ... cos 179° is
(@) 1/V2
(b)0
(©1
d)-1
Sol: (b)

Since cos 90° = 0, we have
cos 1°cos 2°cos 3°..cos90°...cos1/9°=0



Q37. If tan 6 = 3 and 0 lies in the third quadrant, then the value of sin 6 is
1 1 -3 3
a) —=— -—— ) —— (d) ——
@mw ™ 9% N
Sol. (¢)

1
tan 6=3 = cot 8= 3
Now, cosec’ =1+cot’ 8=1+ 1=-1—U—
9 9
.9 9 : 3 s 3 :
= sin“f@ = — = sin @ = ———= (as 0 lies in third quadrant)
10 V10
Q38. The value of tan 75° — cot 75° is equal to

(@) 243 (b) 2++3 ) 2-3 @ 1
Sol. (a) " '

it 756,k SEIY GBSV 2(sin” 75° — cos” 75°) _ —2 cos 150°
' TROLLT= os 15 SinT5®  2sin 75°cos 75 sin 150°

= -2 cot 150° = —2 cot (180° — 30°) = 2 cot 30° = 23

Q39. Which of the following is correct?
(@) sin1°>sin1

(b) sin1°<sin 1

(c) sinl° =sinl

(d) sinI° =m/18° sin 1

Sol: We know that, in first quadrant if 6 is increasing, then sin 8 is also increasing.
~sin 1° < sin 1 [+ 1 radian = 5730



40. If tana=—m—andtanﬁ=—1———, then o + B is equal to

m+1 2m+1
T /4 r
— — c) — d) —
@ 3 (b) 3 Ol (
d) Given that, tan 0t = ——— and tan = 1
Sok. (S ana-—m+1 T 2m+1
m_ 1
' tan o + tan m+1 2m+1
tan(ax + fB) = =
Now, tan(e + ) l-tano-tan . [ m 1
m+1/\2m+1
_ m@m+D+m+l  2m’+2m+]

T m+D2m+D)-m 2mE+3m+1-m

n
a+f==
P=3

Q41. The minimum value of 3 cos x +4 sinx + 8 is
(@5

(b) 9

()7

(d)3

Sol: (d)

3cos x+4sinx+8=5(3/5cos x+4/5sinx) + 8

= 5(sin a cos x + cos a sin x) + 8

= 5sin(a+x) + 8, where tan a = 3/4

Q42. The value of tan 3A —tan 2A —tan A is
(a)tan 3A.tan 2A.tan A

(b) -tan 3A .tan 2A . tan A

(c)tan A.tan2A —tan2A .tan3A —tan3A.tan A
(d) None of these

Sol: (a)

3A= A+ 2A

=>tan 3A = tan (A + 2A)

i1
4

=1



=>tan 3 A =tanA+tan2A/ 1 —tan A .tan 2A
=>tan A + tan 2A =tan 3A — tan 3A- tan 2A . tan A
=>tan 3 A —-tan 2A —tan A=tan 3A . tan 2A .tan A

Q43. The value of sin (45° +)- cos (45° - ) is

(@) 2 cos

(b) 2 sin

(©1

(do

Sol: (d)

Sin (45° +) — cos (45° — ) =sin (45° +) — sin (90° — (45° —))
=sin (45°+) —sin (45°+) =0

Q44. The value of (/4+) cot (/4-) is

(@) -1
(b) 0

(©) 1
(d) Not defined

Sol. (¢)

4 T (1 (n (:r )
t| —+6 |cot| ——0 |=cot| —+ 6 ——] ==
co (4 )co (4 ) co k4+ )cotkz 1 6 J

= cot —+6)tan —+9J=1

45. cos 260 cos 2¢ + sin’(0— ¢) — sin® (8 + @) is equal to
(@) sin2(0+¢) (b) cos2(8+¢) (c) sin2(8—¢) (d) cos2(8-¢)
Sol. (b)
cos 260 cos 2¢ + sin’ (8- ¢) - sin’ (8 + ¢)
=c0s 26 cos 2¢ +sin (60— ¢ + 6+ ¢) sin (60— ¢p— 0 ¢)
= c0s 260 cos 2¢ — sin 26 sin 2¢ = cos (20 + 2¢) = cos 2(6 + ¢)

Q46. The value of cos 12° + cos 84° + cos 156° + cos 132° is
(@1/2

(b) 1

(c)-1/2



(d)1/8
Sol. (¢)
cos 12° + cos 84° + cos 156° + cos 132°
= (cos 12° + cos 132°) + (cos 84° + cos 156°)
=2 cos 72° cos 60° + 2 cos 120° cos 36°
=¢0s 72° — cos 36° = sin 18° — cos 36°

-(EHE-2

4 4 ) 2

Q47. If tan A = 1/2 and tan B = 1/3 then tan (2A + B) is equal to

(@1
(b) 2

()3
(d) 4
Sol. (¢)
We have, tan A=%and tan B =%

tan 24 + tan B
l1—tan 24 -tan B

Now, tan(24 + B) =

1
o B
2tan A4 4
Also, tan 24 = n2 o
4
4 1 5
33 .3
tan(2A+B)=l_il=-§-=3
33 9



48, The value of sin %sin?—n 1S

1 1 |
— - iz d) 1
(a) > (b) 5 (c) A (d)
Sol. (c)
. . 13« .?r.[ 3::) . m . 3m
sin—sin—— = sin—sin| 7 + — | = —sin—sin—
10 10 10 1 10 10

= —sin 18° sin 54° = —sin 18° cos 36°

{ﬁ—l](«/5+l]=1—5 1

4 4 16 4

—
—

Q49. The value of sin 50° - sin 70° + sin 10° is equal to

@1
®b)o

(©1
(d)2

Sol. (b)
sin 50° — sin 70° + sin 10°

=2 cas(@)sin (5—0——;-&) +sin 10°

= -2 cos 60° sin 10° + sin 10°=-2. % sin 10° +sin 10° =0

Q50. If sin + cos =1, then the value of sin 2 is
(a)1
(b) 1
(c)0
(d)-1






