PERIODICITY AND EXTREME VALUES
VSAQ'S

Find the periodsfor the given 1-4 functions.
1. cos(3x+5)+7
Sol. f(x) = cos(3x + 5) + 7
period of cosx 2n

Period = — =—
[coefficientof X] 3

2. tanbx
Sal. f(x) = tan 5x

Period =~
5

3. [sinx|
Sol. f(x) = |sin x|

Period =7t

[1sin(m+x) |=((-sinx) = (sinx)) |

4. tan (X +4x +9x + ... + n*) (n any positive integer).
Sol. f(x) = tan (X + 4X + 9X + ... + n°x)

=tan(l+4+9+...+ n?)x

= tan(1® + 22 + 3% +...4+ n?)x

:tan[n(n+l)(2n+l)}x
6
. T 61
Period = n(n+)(2n+1) n(n+1)(2n+1)
6

5. Find asinefunction whose period is 2/3.
. [ 2m .
Sal. f(x) =sin| — |x =sin(3n X
00 =sin[ 2% Jx=sn(arx)

6. Draw cos2x intheinterva [0, rt].

Sol.
X 0 |30°|45°| 60° |90°| 135° | 180°
1 1
cos2x|1|=]0|—-=1|-1| O 1
2 2
yu

1
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7. Draw sin 2xin theinterval (O, ).

Sol.
X 0 | 30°|60°|90° 135°|180°
sn2x| O ﬁ ﬁ O|-1,0
2 | 2
y“
0
y'w
8. Draw sin xin theinterval [-r, +n].
Sol.
X -180°| 90° | O 90° | 180°

m) |((=2)| O | (®?2) | (m)
snx| 0 | -1 | 0| 1 | 0

9. Sketch theregion enclosed by y = sin X, y = cosx and x-axisin theinterval [0, n].
Sol.y =sin x

e T 3r
1922 % | @
1 1
y 0 ﬁ 1 ﬁ 0
y = COS X
T T 3n
1% a2 4| ™
1
y 1 ﬁ 0




10. Draw thegraph of y=tanx in (—% %)

11. Draw thegraph of y=cos’x in (0, r)
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12. Find the period of thefunction f (x)= 29n7+3cos%x

Period of sin”X is 2% —g
4 zl4

Period of cos”—X is E: 6
3 7l3

Period of given functionisL.C.M of 8, 6
Period is 24

13. If a< cose+3\/§sin(e+%j+6£ b, then find the largest value of a and smallest value
of b.
Sol.f = cose+3\/§sin(6+gj+6

= cose+3x/§[sinecosg+cosesinﬂ+6

—cose+3x/7{si/rle c\o;@} +6

=cose+£[sine+cose]+6

NG

=c0S0+3sin9+3cosH+6
=3sin0+4cosO+6

Minimum value= C—+/a2 +b?
=6-VF+42=6-/25=6-5=1

Maximum value= C++/a% +b?
= 6+5=11
sa=1,b=11.



14. Find the periodsfor the following function cos’x.
Sol. Let f(x) = cos’™x = (cos” x)?

B [1+ cost}2
2
_ 1+2c0S2X +c0s” 2X
4
= l[1+ 2C0S2X +M}
4
1
:§[1+ 4c0S2X +1+ cos4x |
1
= §[3+ 4c0S2X + cos4X |
. 21
Period at cos2x :7:15
) 2t T
Period at cos4x = —=—
4 2
L.C.M. of (n,ﬁj -7
2
. Period of f(x) = .
5sinx +3cosx
" 4sin2X +5c0sX
Sol. Let f(x) = 5§|nx+3cosx
435N 2X +5cosx

Period of sinx = 2r
Period of cos x = 2r

Period of sin 2x = 2—2“=n

Period of cos 2x = 2—2n=n

Period of f(x) =
L.CM. of {2r, 2rt, &, m} = 21

16. . Find the maximum and minimum values of 4sin® x+5cos” x
Solution:

4sin® x+5c0s” X = 4(1— cos’ x) +5c0s X
=cos’ X+ 4
Maximum value of cos? x=1
. Maximum value of cos® x+4 is 1+4=5
Minimum value of cos? x =0
- Minimum value of cos’ x+4 is 0+4=4



17. Find the minimum and maximum value of 3cosx + 4 sin X.
Sol. Let f(X) =3 cosx +4sinx

Maximum value of f = C++/a®+b?
=0+/4%+3P =16+9=/25=5
Minimum value of f = C—+/a®+Db?

=42 +3 =—\[16+9=—25=-5

18. Find therangeof 7 cosx —24sin x + 5.
Sol. Minimum value of f =C—+/a®+b?
=5-/576+49
=5-/625=5-25=-20
Maximum value of f :C+\/m
=5++/625=5+25=30



