Numeric Response Questions
Functions

Q.1 If f:R = R, f(x) = 2x> — 7, then find pre image of 9 under f.

Q.2 Find the period of the function satisfying the relation f(x) + f(x + 3) = OVx € R.

Q.3 If f(x) is a function satisfying f(x +y) = f(x)f(y) for all x,y € N such that (1) = 3 and
Yx=1f(x) = 120, then find the value of n.

Q.4 Find the number of integers lying in the domain of the function f(x) = [logos) (S_ZX),

X
Q.5 If the range of the function f(x) = 6* + 3x + 6™ + 3* + 2 is [k, 00) then find k.
Q.6 Find period of function 2x + sin mx + 3mx + cos 2mx is (where { represent fractional part of x

)
Q.7 If period of

cos (sin nx)
tan (x/n)

Q8 Iff: R — Rsatisfies f(x+y) = f(x) + f(y), forallx,y € Rand f(1) = 7,and }7_, f(r) =
k(n)(n + 1) then find k.

Q9 Let f(x) = o
1995
f (3550)-
x€EQ

QIOIff(x) = {_i: X €Q then find fof{e).

(n € N) is 6m then find value of n.

2

and £(x) + £(1 — x) = 1 then find value of f (=) + f (=) + .. +

1996

Q.11 If f is a function such that 2f (x) + f(2 — x) = x? then find value of f(4).
Q.12 If f(x) is a polynomial function such that f(x), f(1/x) = f(x) + f(1/x) and f(2) = 9 then
find value of f(4).

Q.13 If the period of £ (x) = 5 (52 + 222) i krr then find .

Cos x sin X

~ LG /)
Q.14 If f(x) = cos (log x), then find value of )

Q.15 For a real number x, [.]denotes the greatest integer.
1 1, 99

Findthevalueof[%]+ E+E]+ [%4-1% .|_...__|_[E+E
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ANSWER KEY

1. 2.00 2. 6.00 3.4.00 4.1.00 5. 6.00 6. 2.00 7.6.00
8. 3.50 9. 997.50 10. 2.00 11. 9.33 12. 65.00 13. 2.00 14. 2.00
15. 50.00
Hints & Solutions
1. 263 -T=9>x=2 =>x=2,y=1
>R =f@+ f)=2(D)+T7=3(7)
2. Given f{x) +fx+3)=0 Qo e
Replacexbyx+3,
We have f(x + 3) +f(x + 6) =0 f@) =n(7)
From (1) and (2), f(x) = f(x + 6) n
Hence, the function has period 6 = ) fO) = fQ)+ fQ+ [P +........ + f)
r=1
3. f (X) =3xthenn=4 =7+ 2(7) + 3(7) F o + n(7)
=7(1+2+3+......... +n)
_ _ Tn(n+1)
4. logo.s (5 ZXJ 20 B 2
X
5-2x 55
< et X
= 0<=— <1 :xe|:3,2) o ) = X9
9" +3
e + _ =
5.  6x+6=x>2and 3 +3x>2 o +f1-x=1
So f(x)>6 . f( LU T U U Y
1996 1996
6. f(x) = 2 + sinnx + 32 + cos 27x
i AN
Per.lod of2.K is 1 1996 1996
period of sin nx is 2
period of 3%/ is 2 . f[#)_,_ f(i] +..+ f(%} =997.5
period of cos 2nx is 1 1996 1996 1996
period of f(x) = L.C.M of these 998 ' 999
period of £(x) is 2 ‘ f(1996)+f(1_1996]=1
. 998 998 1
_ cos(sin nx) = 2f(_j =)= f(_) =_
7. fix) = ————=
) pr— 1996 1996 ) 2
Period of cos (sin nx) is w/n & period of tan
x/nisnn 10. fof ) =f[f (@] =f[-1] =2
.. period of f(x) is nnt ) .
According to question, nn = 6x =>n =6 11. Gven2f() +f@2-x)=x* ... @
substitute x by (2 — x), we get
8. fay=1 AQ2-x)+fE=2-x2 ... (i1)
fec+y) = f) + f©) () x 2~ (2), we get
S>x=1,y=1 3 f(x) = 2x2 — (2 — x)?

=>f@Q=fM)+fM)=7+7=27)
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=>fx) = % [2x2 — (2 — x)?]

Now, £ (4) = % 2 (4) — 2 - 4]

28
32-4]==—
[ | 3

W | —

12. f(x)=xn+1
=>f@2)=20+1
=>9=2n+1= 23=20>n=3
clearly, f(x) =x3+1
f(4)=@4)3+1=65

13. by option
1 {| Sin(2m+X) | . | cos(2m + Xx) I}

2 | cos(2m+x) sin(27 + x)

_ 1 [|sinx| |cosx|
= < ——+—— 5 =2z
2 [ cosx sin X

f@r+x)=

14. f(x) = cos log(x)
f(y) = cos log(y)
f(xy) = cos log(xy) = cos (log x + log y)
f(x/y) = cos log (x/y) = cos (log x — log y)
Now f(xy)+f(x/y)
f(x)£(y)
_ cos[logx +logy]+cos[logx —logy]
cos (logx).cos(logy)

_ 2.cos(logx).cos(logy) _ 9
cos (log x) cos (logy)
> cos (A+B)+cos(A—B)=2cos Acos B

15. Do yourself.
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