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MATHEMATICS (CMo3

SYLLABUS : Trigonometric Functions

Marking Scheme : (+4) for correct & (—1) for incorrect answer Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQs. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. Ify=cos?x + secx, then 3.
(@ ys<2 (b y=<l
) y=22 d l<y<2
. sin®+sin20 .
2. Period of 050+ 00820 is
(@ 2= ® =
4,
2n T
© = (@ 3

If an angle ¢ is divided into 2 parts A and B such that
A—-B=kandA+B=0andtan A:tan B=k%: 1, then the
value of sin k is :

k+1 . k.
() —k_lsme (b) k+lsm6
(©) ﬂsinG (d) None of these
k+1

If 2ycos0=xsinO and 2xsec6— ycosec 6 =3, then

x“+4y° =
(@ 4 (b) -4
©) +4 (d) None of these
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10.

4 4

The equation sin” x+ cos” x = a has a solution for

(a) all of values of a b) a=-1
1 1 11.
(©) a=—§ (d) ES(JSI

Iffor n €N, f,(0) = tan 6/2 (1 + sec 6) (1+sec 26) (1 + sec
40) .... (1 + sec 2"9), then correct statement is

(@ f,W16)=1 () f;(W32)=1

© fy(wed)=1 (d) All of these

. cosbx+6¢cos4x+15cos2x+10 . 12.
The expression is equal
cos5x +5cos3x+10cos x
to
(@ cos2x (b) 2cosx
(¢) cos?x (d) 1+ cosx.
2 sino+sinf +siny
(@ <1 (b) >1
) =1 (d) None of these
The value of
13.
T 3n n o
14+cos— || 14+cos— || 1+cos— || 1 +cos— | is
10 10 10 10
1 RS
@ 3 ®) T¢
1
(©) 3 (d) None of these
Ifsin A—+/6cosA=17cos A, then »

cos A+ [ sinAisequal to

@ +J6sinA (b J7sinA
(©) J6cosA (d J7cosA

General solution of the equation
(3-1)sin®+ (\3+1)cosf=2 is

4 T T
a + +(-D)"—
@) 2m|:_4+12 (b) nn+(-1) 2

T T
c) 2nmt——— d) None
(© 2nn YR d)
The least positive non-integral solution of the equation

sin m(x2 +x) = sinnx 2 is

(a) rational
(b) irrational of the form ‘/;

Jp-1

(c) irrational of the form — where p is an odd integer

J;+1

(d) irrational of the form BV where p is an even integer

If A and B are positive acute angles satisfying

3cos’A+2cos’B=4 andM=2°°_SB

sin B CosA

Then the value of A+ 2B is equal to :

T Y
@ & ® 5

n T
© 3 @ 7
The greatest and least value of sin x cos x are

1 1

@ 1,-1 ® .75

1
© 273 @ 2,-2
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15.

16.

17.

18.

19.

Iftan (cot x) = cot (tan x), then

(@) sin 2x =# (b) sin x =L
2n+)n 2n+)n
(¢c) sin 2x =L (d) None of these
@r+D=
sinf = l( \/2 + \/Z} necessarily implies :
2\\y \x
@ x>y (b) x<y
() x=y

(d) both x and y are purely imaginary
If Pn =cos” 6+sin" 6, then pp - Pp_2 =kpPy_4, where:
@ k=1 (b) k=-sin?0cos’0

(©) k=sin?0 d k =cos @

If f(x) = cos (log x) then

S&Y®) —%{f GJ +/1 (xy)} isequal to:

@@ 0 ®) 1

¢ -1 (d) none of these
Statement-1 : The maximum and minimum values of the
function

1
6sin x —8cos x +5
Statement-2 : The given function is an unbounded function.
(a) Statement - 1 is false, Statement-2 is true
(b) Statement - 1 is true, Statement-2 is true ; Statement-2
is a correct explanation for Statement-1
(c) Statement - 1 is true, Statement-2 is true ; Statement-2
isnot a correct explanation for Statement-1
(d) Statement - 1 is true, Statement-2 is false

f(x)= does not exist

20.

21.

22.

23.

24.

2

cos? o + cos> B+ cos? Y

If 0 is an angle given by cos 0 = —

sin? o + sin? B+ sin? Y
where a, B, y are the equal angles made by a line with the
positive directions of the axes, then the measure of 0 is

Y Y
@) 3 (b) s
Y Y
© 5 (d) 1

sin 12° sin 24° sin 48° sin 84° =
(a) cos 20° cos 40° cos 60° cos 80°
(b) sin 20° sin 40° sin 60° sin 80°

3
© s

(d) None of these

If S, = cos” 0+sin” O then the value of 35, — 25y is given

by
(@) 4 ®) 0
(© 1 @ 7
The set of all x in (—m, m) satisfying |4sinx —1| <5 is
given by
n 3n T
(@ (‘5’ ﬁ) (®) (‘ﬁ’ “)
3n
© m @ (- . ﬁ)

Let £ () sin x cos x 0 )i
etf(x)= - then range of f(x) 1s
\/1+tan2x \/1+cot2x

(@ [-1,0] (b [0,1]
© [-1,1] (d) none of these
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If sin(x+ y) _ a+b then tan x

- —, is equal to
sin(x—y) a-b
b a
a) — b) =
(@) p (b) 5
(¢ ab (d) None of these

26. Statement-1: If o and B are two distinct solutions of the

o+ [3) .
) Jis
independent of c.
Statement-2: Solution of a cos x + b sin x = ¢ is possible, if

—J(@® +b) <c <(a® +b?)

(a) Statement-1 is true, Statement-2 is true; Statement -2 is
a correct explanation for Statement-1

(b) Statement -1 is true, Statement-2 is true; Statement -2
isnot a correct explanation for Statement-1

(c) Statement -1 is false, Statement-2 is true

(d) Statement -1 is true, Statement-2 is false

27. The value of tan? 0 sec?0 (cot20 — cos20) is
@ O ) 1

GV

equation a cos x + b sin x = ¢, then tan (

N | —

(c) -1

28. If cos B+ cos 20+ cos 30 = 0, then the general value of Ois :
@ 0=2mnt2n/3 b) 0=2mntn/4
© O0=mr+(-1)"2r/3 (d) O=mn+(-1)"n/3
T T

29. The maximum value of sin (x + 6) + cos(x + 6) is in the

interval (03) if the value of x is

T T
(@ g (b) E

T T
© ? (d) Z

30. If a, B, y, 0 are the smallest positive angles in ascending

order of magnitude which have their sines equal to the
positive number X, then the value of

B Y

4sin> +3sin > +2sin— +sinE is equal to
2 2 2 2

(@) 24/1-x ®b) 241+x

(©) 2ﬂ (d) None of these
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Given y =cos” x +sec” x

) 1 Now, x* +4y* = 4cos” 0 +4sin’ 0
= y=cos x+c0s2x ( cosx = secxj = 4(cos’ 0+sin’ 0) =4
5 5. (d) The given equation can be written as
= y=cos x+—5 +2-2 .2 2
cos” x 1-2sin“xcos“x=a
2
. y:(cosx_ ] +2 = sin?2x =2(1-a) = 2(1-a) <1
cosx/ and 2(1-a)>0=>1/2<a<l1
= y=(cosx—secx) +2
2_ " 0 0 (1+cos6
As (cosx —secx)”=0 or positive 6. () Consider tan — (1 +sec®) =tan 5|~
. y=2o0r y>2 2 2\ cosO
(36 0 sin®/2 2cos?0/2 sin 0
2 S — = = —
sin0+sin20 51n(2jcos(2j—tan 36 cos®/2  cos6 cosO tand .1
0 -~ f1(8)=tan6/2 (1 + secB) (1 + sec 20)

cos0+cos20 ) 30
cos Y cos 5 =[tan 6/2 (1 + sec 0)] (1 + sec 20)
= (tan 0) (1 + sec 20) [from(1)]

i T
Hence period = EY =tan 20 [replacing 6 by 26 as above]

=f(0)=tan2'0 Q)
Similarly, £,(6) =tan 220, £;(6)
=tan 230, ;(0) =tan20 etc.

Given an angle ® which is divided into two parts A and
Bsuchthat A-B=kandA+B=¢,

andtanA:tanB=k:1 i.e. tanAZE - - -
tanB 1 - f2(—):tan(22—j:tan—:1
_ tanA+tanB _k+1 16 16 4
tanA—tanB k-1 - - -
.. 3
(by componendo and dividendo) g (3_2j =tan (2 3—2j = tanz =1
sin(A+B) k+1 sin® k+1
= Sn(A-B) k=1  smk k-1 f(“) tan(24nj tan X =1
m —_ —_ —_ —_—= —_— = —_——=
® o4 64 4
= sink= k-1 sin 0 7. () The given expression can be written as
. k+1 . . (cos6x+cos4x)+5(cosdx +cos2x)+10(cos2x +1)
Given that 2y cos6 = xsin 0 (1)
7 cosSx+5cos3x+10cos x
and 2xsecO—y cosec 6 =3 (i)
2% y _2c0s5xcosx+5.2cos3xcosx+10.2 cos® x
= cosb sin® cos5x+5cos3x+10cos x
= 2xsin®—ycos6—-3sinBcosB=0 .(iii) _ 2cos x(cos5x+5cos3x+10cos x) 2 cos

Solving (i) and (iii), we get y = sin® and x =2 cos 0 cosSx+5cos3x+10cos x



8. (@ Wehavesino+sinf+siny—sin(oa+p+y) sin 2B =3 sin A cos A (2

=sin o + sin B + sin y—sin o cos B cos ¥ Now, cos (A+2B)=cos A cos 2B —sin A sin 2B i
—cos a sin  cos Y — cos o cos B sin y =cos A(3sin’A)—sinA(3sinAcosA)=0
+ sin o sin B siny [using egs. (1) and (2)]
=sin o (1 —cos B cos ) + sin B (1 — cos a cos y) T
+ sin y(1—cos o. cosp) + sin o sin B siny >0 = A+2B=—
sin o+ sin B +sin y>sin (o + B +7) ] 1.
Trick :Put o= 30, =30, y= 60 and check... 14. () Letf(x)=sinxcosx= Esm 2x
sin(a+B+7v) <1 . 1 1. 1
sino +sinp +siny We know —1<sin2x <1 :—5555m2x55
9. (0 Theexpression Thus the greatest and least value of of f(x) are
s 3n 3n i 1 1
= (1 +cos E)(l +cos E)(l —Cos E)(l —cos E) Eand - respectively
Tn 3n 3n T
s cos— = cosl == | = —cos 2= 15. (c) tan (cotx)= cot (tanx)=tan (——tanx)
[ 10 (” 10) 10 )= cot (tanx) 2
T
9 . . = cotx=n1t+5—tanx
andcosﬁ—cos T BT [-- tan® =tan 0w => 0 =nn+ o]
_ T
= 1—c0s21 1—cosz3—n =sin21.sin23—1t = cotx+tanx—nn+5
10 10 10 10 )
cosx sinx T
2 = —+ =Q2n+1) -
_ sinx Ccosx 2
=sin”18°.sin% 54° = & V541 = L
4 4 16 1 _ n
= = =(2n+1)
sin x Cos x 2
10. (b) Consider sin 4—+/6 cos 4 = /7 cos 4 1 n+)n
= sin 4 = (7 +/6)cos 4 ~ Sin2x 4
4
:>sinA=(ﬁ+\/g)(\ﬁ_\/g)cosA = SIn2x= 001
(\/7—\/6) n+Dn
x
= 7 sin 4 = cos A+ /6 sin 4 16. (¢ PUtt=J:>0,
11. @ Let3+1=r cos a, and \/32—1 =r sina Consider j’+_ ) (\/;_i)z 252 equaltyholding
r2=(B3+1) +(V3-1) =8 iea=wi2 t Jt -
From the equation,  cos (6 — o) =2 iffr=1
= cos(0—7/12) =1/x/5=cos(1t/4) 1 )
0=2nn+W4+m/12 Also, 1+ .= 2s5in@ <2, so that t should necessarily
12. (@) We have, sin 1t(x2 +X)=sin nx2 bel,ie,x=y.
= n(x? +x)=nn+(~1)" x> 17. ®) p,—p,_p =(cos™ 6+sin" B) —(cos" 2 0+sin"2 )
Either x2 +x=2m+x2 = x=2mel =cos" 2 0(cos? 0—1)+sin™ 2 B(sin? 0—1)
or x?+x=k-x2, wherekisan odd integer =—sin” 0cos" 2 0 cos” Bsin" 2 0
-2 2 n-4 . n—4
—1+4f =-sin“ 0cos“ B(cos” ~O+sin " 0)
— 2x2+x—k=O:>x=l_—1+8k
. . . = —sin® B cos? Opn_4 =KkDPp_s
For least positive non-integral solution
1 = k =-sin? 0cos? 0
18 X = 2 when k =1 18. (@) Givenf(x)=cos (logx)
: 2 4 T = f(xy)=cos (log xy)
13. (b) Given,3 cos*A+2cos°B=4 (%) = cos [log x + log y] 0
= 2cos’B-1=4-3cos?> A—1 X
_ x
= c0s2B=3(1—cos? A) =3 sin’A (1) And f ( y] cos (log;]

and 2cosBsin B=3sin A cos A



38,25

= 3(cos® 0+ sin* ) — 2(cos* 6+ sin* © —cos? Bsin? 0)

X
S (;] =cos (log x —log y) ..(ii)

Adding (i) and (i), we get
=cos* 0 +sin* 0+2cos? Osin 0

= (cos? 0 +sin2 )2 =(1)*=1
23. (a) Wehave |4sinx—1]<+/5
:>f(xy)"‘f(§]=2f(x)-f(y) = —+5<4sinx-1<+/5

[+ f (ﬁ) =cos (log x +log y) + cos (log x—logy)
Y

=2 cos (log x). cos (log y)

-1 . 5+1
Then the value of f(x)f(y) —%{ f(fj +f (xy)} = - {J; J <sinx < J:‘
y
1
= f(x) f(y)—E.Z{f(X).f(y)} =0 . (—n) . . (3n)
: = sin| — |<sinx <sin| —
19. (G) Letg(x)=6sinx—8cosx+5 10 10
Max. value of g(x) =62 +8% +5 =5+10=15 T 3n
=> Xe|-—,— [-xe(-m n)]
Min. value of g(x) = -6 +8% +5 =5-10=-5 10°10
¢ 1 11 sinx  cosx
The range of (x)—@ is R—(—g, E) 24. () fx)= |secx| |cosecx|
= it is an unbounded function. Range fix) =sinx . |cosx | —cosx |sinx |=?
= f{x) has no maximum and no minimum values.
20. (@ Sincea=pf=y> cos? o = cos? B= cos? Y 0 x e[O, %]
-+ cos? oL+ cos® B+cos?y =1 i
= 3cos? o= 3cos? B =3cos’y =1 —sin2x xe(?")
2 2 2,1 f®= 3
= ¢0s“ o =cos” =cos y=§ 0 xe(n,;n)
. . . 2
~.sin? o = sin® B= sin? Y= 3 sin2x x e(%’t 21:)
0= 3(1/3) _1 - g="
3(2/3) 2 3 .
. . . . —sin2x | 0
21. (@) sin 12° sin 24° sin 48° sin 84°
1
= 2(2 sin 12° sin 48°) (2 sin 24° sin 84°) 0 sin 2x
1
= E(COS 36° — cos 60°) (cos 60° — cos 108°) Sorangeis [1, 1]
1 1y(1 . sin(x+y) a+b
= —| c0s36°—— || —+5sin18° 25. Let =
4( 2)(2 ) ®) Le sin(x—y) a-b
11 NG {1 1 NG 1 a ¢ .
=3 Z( 5 +1)—5 5+Z( 5 —1) “T6 If Pt then by componendo and dividendo, we
and cos 20° cos 40° cos 60° cos 80°
1 have a_+b=ﬂ.
= —[cos(60° — 20°) cos 20° cos(60° + 20°)] a-b c-d
2 Applying componendo and dividendo, we get
_ %B cos 3(20°)}=%cos wo=txtol sin(x+3) +sin(x~3) _(a+b)+(a—b)
sin(x+y)-sin(x—y) (a+b)—(a—b)
_ n N - _ 4 - 4
22. (¢) LetS, =cos"0+sin"0; Sy =cos” O+sin” 0 2sinxcosy 2a
S¢ = cos® 0+sin®0 = (cos2 6)3 + (sin2 6)3 2cosxsin y " 2b
= (cos2 0 +sin? 6)(cos4 0+sin* 0 —cos? 0 x sin? 0) [using sin (A + B) and sin (A —B)]
tan
[ a®+b% = (a+b)a® —ab+b?)] > —X=2I



26. ) ' acosxt+bsinx=c we have, cos®=cosa =0=2nn+a

(1-tan?(x/2)) L p[ 2an(/2) ¢ For general valuc of 9, cos 20 = T?
= aLl+tan2(x/2)J :>°0529=°055 = 29=2m1ti5

1+tan®(x/2)

X X = 9=mnt2 or 2c0s0+1=0;
- (a+c)tan2(5)—2btan(5)+(c—a)=0 4

a B 2b
tan(—) +tan(—) = m
2 2/ (a+c) So,9=2mni?
o2 m(2)-52 ) enfon
and fan 2 an 2) a+c 29. () Let,y=sin(x+gj +cos(x+gj

Now, tan (a+|3) tan(%) +tan(%) = ﬁ:%sin(yﬁg) +%cos(x+%ﬂ

2b =\2 singsin(x+%) +cos%cos(x+%ﬂ

=—atc ) = % =Independent of ¢

c—a -
1_(E =42 cos(x+£—£)} =\/§[cos[x—1)}
Also, L 6 4 12
—\/(az—bz)Sacosx+bsinxs\/(a2+b2) - x-2_p [-:ytobemax.]

= cos(9=_71 Dcose=c0s23—n

12
L@+ << (@ + %) .
27. () tan? 0 sec?0 ( cot?0 — cos?0) = X=15
= sec? O (tan?6 cot?0 — tan?p cos?0) 30. (b) Ifois the smallest positive angle for which sin o = x,
in2 0 then=n—-o,y=2n+aandd=3n—a
= sec?0|1-22 T cos2 0 =sec? O(1—sin? 0) ) . B Y .8
cos? 0 So, 4sin—+3sin—+ 2sin—+sin—
2 2 2 2
=sec? 0. cos20 =1

28. (a) Given cos0+cos20+cos30=0 =4sin 2 +3cos L —2sin & —cos >
= (cos30+cos0)+cos20=0

= 2¢0s20.cos 0+ cos20=0
= ¢0526.(2cos6+1)=0

=25in%+2¢os%= 2V1+sino = 24/1+x
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