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Super-30  MATHEMATICS _

Daily Practice Problems
(NM-1) Target IIT JEE 2020
Class:XI Topic :Periodic functions & Composite function DPP.NO.-20
Periodic Functions

(1) fx)= cos%K — sin 45—x (15m) (2) f(x) = cos(sin x) ()
(3) f(x) = sin(cos x) (2m) 4) f(x) = sin*x + cos*x [gj
) fx)=x-[x] ={x} (One)
(6) Period of the function, f(x)=[x]+ [2x] + [3x] + ....... + [nx] — n(n; D

where n € N and [ ] denotes the greatest integer function, is

(A%) 1 (B)n © - (D) non periodic

7

f(x) = sinx + cos ax is a periodic function then prove that ‘a’ must be rational

(8)(a) If f(x) = Sim:x has its period = 47 then find the integral values of n.

sin—
n

(b) Fora>0, if f(x+a)= %+ VEx) —£2(x) , prove that f is periodic.

(9) prove: f(x) =cos+x ; x sinx and sin x + {x} are aperiodic.

(10)
1)
(12)

X—T

f(x) = 2005[ s ] (Ans: p=10mn)
Iff(x)=(@+3)x+5a,x € Risperiodic. [Ans.a=— 3]

Consider those functions f that satisfy f (x + 4) + f (x — 4) = f (x) for all real x. Any
such function is periodic, and there is a least common positive period p for all of them.
The value of p, is

(A)8 (B)12 (©) 16 (D*)24
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Composite of Function

[ I+x if0<=x<2
(1)(a) f(x) = 3-x f2<x<3 find fof
X if 0<x<1
[ 1-x if 0<x<l 2-x if 1<x<2
b) f(x)= **2 T1<x<2 fing (fof) (x) [Ans: (fof) (X)= | 6_x if 2<x<3 ]
| 4-x if2<x<4 x-3 if 3<x<4
2 if x=2
[l—xif x=0 [—x if x<1
© ft®={ ., ,, adegX®=, . , findfog)(x)and (gof)(x)
x if x<0 x2  if x<0
[Ans. (gof)(x) =[ -x? if 0<x<l; (fog)(x)=[ 1+x if 0<x<1]
1-x*if x>1 x ifx21
-x ifx<0
) f=|* 0sx=l find (fof) (x)
2-x x>1

f(x)= -1+[x-2, 0<x<4 find wof and £
1mn Ol an 0
gx)=2-]x, -1<x<3 & g
1 0<x<1
3” ) X , 1 x=0
-X <X <
Ans: gof(x) = ; =| — —1<
[ gof(x) —1 2<x<3 (fog) (x) { (1:;;) .;_
- <
5-x 3<x<4 X =

1+x’ x<0 x-D" x<0
O 9= . hse  ad gw=| o, 1o findg ()

@0 If 2f(x)-3 f[%] =x? (x=#0)find f (2). [Ans. — %]

(ii) Letf be areal valued function of real and positive argument such that

1
f&x)+3x f [;J = 2(x + 1) for all real x > 0. The value of f(10099) is

(A) 550 (B) 505 (C*) 5050 (D) 10010
(h) Letf:R — R be a function such that (f(f‘ +1))H =5, V x € (0, ) then the value of
3 \
{f[z?t}y U ’ fory € (0, ®) is equal to
y
(A)5 (B) 5 (C*5? (D) 5¢

PAGE#2



