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Solutions to Maths workbook — 1 | Trigonometric Identities and Equations

Miscellaneous Question Bank Level - 1 & 2
1.(D)

Function Period
T

sin—x 4
2
T

COosS — X 6
3
T

tan—x 3
3

Take LCM of (4, 6, 3) = 12

2.(B) 2v2a =H

Y
9+¢=5 = l=tanOtan¢

X y
cotb=— and cotp=—
a a

X + H
cotO+coto= y=—=2\/5 = +tan9=2\/5
a a tan©o
22 £ 2 45° 135°
tan26—2x/§tan9+1=0 = taneszz 2+1 = 0= =

3.(B) AD =DB = /ADE = /BDE = ED = ED (Common to both triangles)

Hence both A's are concurrent. Hence AE = BE
= B=y = AC=12, AB=20, BC=16

. AC 12 3 B =90 00 . CE
= any=——--=—-=—; oa+p=90-y; a+y=90-7; anao =-——
""Bc 16 a ! ! ! AC
0
(1—tan2Y) 16 7 7
CE = ACtan(90-2y) =12x+————= =12x~——~ =8x—=—
2tany 3 16 2
2x—
4

1 1 7
Area =—xACxCE =—x12x—=21
2 2 2

3tany-tan®y 117
1-3tan’y 44

4.(A)6=y+p and 5+p=3y = tan(Sy)z

AC 12 3
5.(B) cos(oc+[3)=E=%=g
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b e 3n 3n

P = cos—sin—cos—sin —

20 20 20 20

b 3n 7n In
6.(C) P = cos— cos— CcosS —C0S — =
20 20 20 20
1 w3t 14/5-1 5+1 1
P=—sin—sin—=— X -
4 10 10 4 4 4 16
e 2n 47 8n 16n
Q =Ccos—C0S—C0S—COS—COS—— = Q@ =—
11 11 11 25
1
p —
= 2216 _o
Q 1
32
1
7.(B) sin(2A+B)=5 = 2A+B=30° or
A, B, C are in AP = B =60°
= 2A =90° = A =45°
2 0 0
1 1-tan” — 2tan —
8.(A) cos0+sinb=—,0<0<m; 2 . 2
5 2 6 2 0
l+tan®“ — 1+tan” —
2 2

0 0 0
= 5-5tanZ —+10tan— =1+ tan? — =
2 2 2

0 0 0
= 6tan25—12tan5+2tan——4=0 =

96(0, n)

. T 32 T 32
SN — Sin —
11 11
150°
2A =-30° or 90°
C=180°-A-B=75°
1
5

5 0 0
6tan“ —-10tan—-4=0
2 2

0
tan—=2, tan—=-——
2 2

0 T 0 1 0
So — €| 0, — |. Hence tan — = —— is discarded tan—=2
2 2 2 3 2

2tan (6/2) 4 4

= tan6-= = =——
1-tan®(0/2) 1-4 3
9.(AD) sin0+sind¢=a R 1] & cosO+cosdp=hb ... (i)
Squaring and adding
sin29+sin2¢+251n(~)sin9=a2 == 00829+0082¢+20089005¢=b2
. . 9 9 a?+p? -2
2+2(cosﬂcos¢+sm¢sme)=a +b == cos(9—¢)=T
0- a? +p? 0- a? +p?
2 cos? ¢ -1= -1 = cos2 o =
2 2 2 4
60— 1
cos ¢ =+—+a? +b?
2 2
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10.(BD) O<x<mn
O<y<m
-n<-y<0
—T<X-Y<m
O<x+y<2n
1

sin(x—y)zg

T 57
x—yzg and x -y=—

T
xX+y=—and x+y=—
Y 3 Y 3

T T
T3 VT
11xn 3n
12 YT

11.(C) Given S, =cos" 6+sin" 6
2
3S, -2S4 = 3[(cos4 0 + sin? 6)} - 2[0056 0+ sin® 6} =3 {(cos2 0 + sin2 9) —2sin? 0 cos? 9}
—2[(cos2 0 + sin? 9)(0054 0 +sin? 0 — cos? 9 sin? 9)}
2 2 2 2 2 2 4\ 2 2
= 3[1 —2sin“ 0cos 6} - Z(Cos 0 +sin 9) (COS 0 +sin 9) —3cos” 0sin“ 6

-3-6sin®0cos?0-2+6cos20sin0 =1

12.(D) Given, xsin® 0+ ycos3 0 =sin0Ocos0

= ycosesin2 6+ycos3 0 =sinOcos 0O [ xsin O =ycos 9}

= Yy cos O(Sin2 0 + cos? 9) =sinfcos® = y=sin0

Now, xsinf=sinfcos® = x=cosH x2+y2 =cos?0+sin?0=1
13.(D) cosx + cos?x=1 = cosx=sin?x

Now, sin'? x +3sin'® x +3sin® x + sin® x -1

6 3

—cos® x + 3cos®

3
x+3cos? x +cos® x -1 =(coszx+cosx) -1=1-1=0

2
14.(D) Given, f (x) =sin® x + cos? x = (sin2 X + cos? x) ~2sin? x cos? x
1 o .2 . . 1 1

= f(x) =1 —Esm 2x. Also, 0<sin“2x<1 .. Minimum value of f(x) is1 -y = Y
15.(C) Given, 4sin* x+cos* x-1=0

= 4sin4x+(coszx—1)(coszx+1)=0 = 4sin4x—sin2x(1—sin2x+1)=0

) ) . 2 . . .
= sin x(5 sin” x — 2) =0 = sinx=0or % 5 Hence, x =nn is the required solution.
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16.(C) ABCD is a cyclic quadrilateral = A+C=180°, B+D=180° = C=180°-A, D=180°-B
= cosC =cos (180° - A) =—-Ccos A, cos D =cos (180° - B) =-cosB

= cosA+cosC=0,cosB+cosD=0 = cosA+cosB+cosC+cosD=0
2 2 2 2 \? 2 2
17.(C) 2P6—3P4+1=2(1—351n X cos x)—3 (sin X + cos x) -2sin“ xcos” x |+1

=2—6$in2xcosZ)c—3(1—25in2xcos2 x)+1=0

18.(A) Given that tan9, . tan6, =k

cos(@1 —92) _ cos 6, cosb, +sin 6 sin 6, _ 1+tan0, tan 0, _ 1+k

cos(e1 + 92) ~ cos 0, cos0, —sin0; sinb, 1-tan6,tan6b, 1-k
19.(D) 3sin2x +4cos2x + 3 €[-2, 8]
(COS A + cos 5A) + (cos 3A +cos 7A) _ 2cos3Acos2A +2cos5Acos2A
(sin A +sin 5A) + (sin 3A +sin 7A) 2sin3Acos2A +2sin5Acos2A

20.(D) Given expression =

2Ccos2A (cos 3A +cos 5A) 2cos4Acos A

= = =cot4A
2 cos 2A(sin 3A +sin 5A) 2sin4Acos A
. 2 2 2 2 ..
21.(D) (sm 0 + cos ece) + (cos 0 + sec 9) =7+tan“0+cot“0 .. Minimum value = 9
X+ X — 3 X - 3 1 X - 3
22.(C) 2cos Y cos yl_2 = 2cos I cos yl_2 = 2.—.cos Y2
2 2 3 2 2 2 2 2
x-y| 3 . . .
= cos 5 = 5 >1 Given equation has no solution.

Y
23.(C) log,,, sinx+log  cosx=2 = log . sinx=1 = sinx=cosx = x=—

24.(B) One root lies in the interval [—g OJ

25.(B) cos60+cos40+cos20+1=0 = 2c0s50 . cos0+2cos?0=0 = 2cos6(cos56+cos6)=0

= 4cos0.cos30.c0s20=0 = c0os6=0 or cos20=0 or cos30=0
n n n n nm nm 3n 5=

= 9:(2n+1)— or (2n+1)— or (2n+1)— = 0=—, —, —, —, —
2 4 6 2 4 6 4 ©

26.(AD) Use sec2@—tan?0=1

27.(C) Expanding D, we get D =1+ sin6cos 6 - cos 9(—sin 0 —cos 9) + (—sin2 0+ 1)

=2+2sinecose+00329=2+sin29+cosZO=2+«/§cos[26—%J

As —1gcos[2e—ﬂgl, 2_J2<D<2+2
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I

T 3 T
3tan— —-tan” —
3tan 0 - tan> 0
28.(B) tan 30 = = \/gztan3x£= 9 9

1-3tan? @

1—3tan22
9

2
= 3 1-3tan? = Stan——tan I — tan® ——33tar1 —+27tar1 ——3 tan 2T
9 9 9 9 9 3

2 cos

. [a+p a-p
2sin cos
a sinoa+sinf 2 2 o+p
29.(D) — = = =tan| ——
b cosa+cosf (OHBJCOS(OL_BJ 2

2
[ J a +b2
1+
H2

2n 47 8n 14n e 2n 47 8n 1
30.(C) cos—cos—cos—cos—— = —Ccos| — |[cos| — |cos cos —
15 15 15 15 15 15 15 15

2.

sm(a +B

N o Q

31.(A)Sum of the roots

=sin218° + cos? 36° =
4 4

]
1

2 2 2
5-1 5+1 5-1 1
Product of the roots = sin? 18°cos? 36° = [f ] [\/7 ] = { } =

4 4 4.4 16
3x 1
= Required quadratic equation is x2 - T + E =0 or 16x2 -12x+1=0

32.(B) tan0 + tan 40 + tan 70 =tan 0 - tan40 - tan 70 = tan0 + tan 40 = - tan 70 + tan 0 - tan 40 - tan 70
tan 6 + tan 460

= tand + tan40=-tan 76 (1 - tan06 - tan40) = ——— =—tan 70
1-tan6-tan40
= tan(®©+40)=-tan70 = tanb0=tan(-70) = 50=nx+ (-70)
nn
= 120=nnr = e:E (Where n e ]

33.(C) sin(x+y)=2sinxsiny
sin(x + y) = cos(x — y) — cos(x + y)

. T LW . bm
= sin| x+y+— |=sin— or sin—
4 6

6
T T 5n d s
X+Yy+—=—or — and x-y=—
J 4 6 6 J 4
n 5= s 57
=—, —forx=—, y<0 = x=— = A=12
12 12 12 12
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34.(C) 8x%-4x2_4x+1=0

X —>-x =>x3+4x%2 -4x-8=0

35.(D) On adding and subtracting

3-cos40+4sin20 _

3-cos40-4sin20
X = _

2 ’ v= 2
3—(1—231n229)+4sin29 3—(1—251n229)—4sin29

X = y:
2 2

x =1+2sin26 +sin? 20 ; y:1—2sin29+sin229

x=(+sin20? ; y=(Q+sin20 = Jx +y =2

Ta TX
36.(B) (a + 1) + cosec? (n_za +%J -1=0 or (a + 1)? + cot? (7 +?) =0

from option [B] If a=-1 = tanznx/2=0 = x/2 €1

2 4 1
37.(B) AZ1B2 - 3+2[0057n+0057n+cos67n}= 3+2[—5J=2 = \/A2+Bz = \/5

2tan
38.C) k=———— =sin2x = sin2C = sin2B
1+tan” x
But £C > /B
T T
2C =n-2B N B+C=— ZA=—
2 2

39.(A) b?cos?x=(1-asinx)?
b?*(1 - sin?x) = 1 + a? sin’x - 2a sin x ‘/a2+b2 =1
(@®+ b)) sin’x-2asinx+1-b>=0

sin’?x-2asin x+ a>=0

(a-sinx2=0;sinx=a = tanx:a/b b
2 1 2 5 ) 1
40.(A) -3+4cos“ x=— =cos x=— =gsin"x=—
3 6 6
Sm3x=3—4sin2x=z
sin x 3

I-sinx+1+sinx+2|cosx| 2(1"'|COSX|)_ l—cosx

41.(D) On rationalizing ; we get - - - -
1-sinx—1+sinx —2(sinx) —(sinx)

2
42.(A) Let f(x)= (\/ sinq, x+b) now compare the coefficient and eliminate b. divide by cos?a to get (tan - 1)

b
(tan +2)=0 = Oczz or n-tan"}(2)]

cos(60 + x) N cos(x—60)  cosx N sin(2x) _cosx  8sinx cosx
sin(60+x)  sin(x-60)  sinx  sin(x+60)sin(x—60) sinx  4sin® x-3

1— 2
_ _ 4005 _ g g, 3w’

4sin’ x—3sinx sin” x 3tan x—tan> x

43.(D) cotx+

4sin® x cosx —3cosx +8sin” xcosx 3[3cosx—4cos3 x]
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44.(D) Let cos20 =t

8
8t+- =65 = 8t2-65t+8=0 = 8t2-64t-t+8 = 8t{t-8)-(t-8) =0
t

1
t=8 or t= g (t = 8 is rejected)
1 9 1
c0s20=—; 2cos”6-1=— =
8 8

45.(A) In ond quadrant sin x< cos x is False

In 4th quadrant cos x < tan x is False

S5t 3xm

in 3d quadrant, i.e. (T, 7} if tan x < cot x

Hence A can be correct

cos 0 =3
4

2

= tan“x < 1 which is not correct

. . . T .
now sin x < cos x is true in (0, Zj and tan x < cot xis also true

only the value of x for which cos x < tan x is to be determined

now cos x = tan x
ie. cos’x=sin x  or
S ENE A5
sin x=———— ; sin x =
2 2

_1\/3—1 T
2 2

4

cos x < tan xin [sin

46.(A) asinx+c<O0
. c C . [
sin x< —-——; —-— > sin x; -—>1;
a a a
47.(A) Let tanx=a ; tany=>b
= a+b=25 ...(1)
1 1
and — +—=30
a b
a+b 25 5
= =30 = ab=— = —
ab 30 6
2
48.(B) p2sec26+ p2cosec26= (2\/5) p2
1
= o 5.8
sin“ Bcos” 0
| 2
Sin?20=1/2 = e
(ﬁJ
20=nn+n/4
0=nn/2 +n/8
forn=0 = 0=mn/8
forn=1 = 0=3n/8

49.(C) We know that:
cosa+cos(a+d)+ ...... cos(a+(n—1)d)

1 - sin?x = sin x =

—J and cos x> tan x in (O, sin

sin’x+sinx-1>0

| J5-1
X = Sin T

451
4

-c>a = a+c<O0
25
tan x +y) = a+h = =25 x 6=150
1-ab  1-(5/6)
A
P cosecH
C P secb B
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sin| — |cos| a+| — |d
2 2 sin 60 cos 50  cos m@ - sin nO
= = = n=6andm=5

. (dj sin @ sin 0
sin 5

50.(A) cos 36° + cos 84° + cos 156°
cos(60° — 24°) + cos (60° +24°) — cos 24°
= 2 cos 60° cos24° — cos24° = cos24° — cos 24° =0

51.(D) sinx+siny =a and cosx +cosy =2a

5a% -2
On squaring and adding these equations we get 2+2cos(x-y)=5a> = cos(x-y)= a2

52.(A)P(X):\/3+2(COSX+COSX+COSZX) :\/3+2(2005x+200sx2x—1) :\/4cos2x+40052x+1 :|2cosx+1|

0 ino
53.(A)Let (cos6) = (s1;1 ) =Ic, so that cos0 =ak and sin6 = bk .
a

Then, acos20+ bsin20 = a1 -2sin20) + 2bsin 0cos 6 = a — 2ab?k? + 2b - bl - ak = a — 2ab?k? + 2ab%k? = a

54.(D) (o) = |sin 6| +|cos6l,v 6 € R Clearly,f(e) > 0.
Also, f2(9) = sin? 0 + cos? 9+|251n9-cose| =1+ |sin26|
We know that 0<|sin26/<1 = 1< f2(0)<2=>1< f(0) <2

55.(B)If a,b >0

1 1 2
Using AM. > G.M. we get —+—>—
a b ab

2 2 2 2

f(X)Z = = =
n n 2T o 3 1-cos2x 1 cos2x
COS| ——Xx |cos| ——x COS™ ——8SIn" x B — —+
6 6 6 4 2 4 2

n -1
Now for OSXSE,—SCOSZ)cil
1 cos2x 3 4
= 0<,|—+ g£ = flx)>—
4 2 2 3

Since ' f' is continuous range of ' f' is {—ooj
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