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1. 2m 2. ; 3.
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9. (C) 10.  (AD) 11.
14. (AC) 15. (ABCD) 16.
19.  (4.00) 20. (12 21.
24. (A 25. (C) 26.

27. (A)Q R, (B)P,Q; (C)Q,R, T;(D)P, S

ANSWERKEY (CAPS - 03)

y 4, n=+1,+3 +5 +15
6. (D) 7. (A) 8. (B)
(BD) 12. (ABD) 13. (ABCD)
(ABCD) 17. (ABCD)18. (9.00)
(17) 22. (B) 23. (A

(B)
28. (A PRBPRSCPRMDRT

Subjective Type Questions :

1. Find fundamental period of function f (x) = 4 cos{);_;j = COS(XZ_IJ
T T

Ans. 2713

Sol. f(x) =4 cos* (

x—nj _ZCos(x—nJ
47? 2n
2
= 20032()(_2“) —ZCOS(X_ZRJ
4n 27

2
= 1+cos(x_2nJ —2cos (X—an =1+ cosz(x &
27 271 2

= period of f(x) =(

= ZJ =273
1/ 2n

Consider the function f(x) =3;<_+a

X +3
Find the minimum value of f(x).
-1

2
3x+a
We have f(x) = —
X +3
Now, > =3X¥*2 _ 3 gx+9-2a=0
2 X +3

This must be a perfect square, so
D=0 = 36=12(9-2a) > a=3

3x+3
F=Fx) =
) x*+3

Solving by usual method Range [_71 %}

which has the greatest value %

= Minimum value = 5
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3. Let f be one-one function with domain {x, y, z} and range {1, 2, 3}. It is given that exactly one
of the following statements is true and the remaining two are false.

f(x) = 1; f(y) # 1; f (z) # 2. Determine f' (1)
Ans. y

Sol. Case-I

—

When f(x) = 1 is true.
and f(y) # 1, f(z) # 2 are both false
Therefore f(x) = 1, f(y) =1, f(z) = 2
Which is not possible as f is one-one
Case - I
When f(y) # 1 is true and f(x) = 1, f(z) # 2 are both false.
Therefore f(x) # 1, f(z) = 2, f(y) = 3i.e.,f(x)=20or 3
If f(x) =2 Iff(x)=3

Which is not possible as f is one-one

Casellll :

when f(z) # 2 is true and f(y) # 1, f(x) = 1 are both false Therefore
fly)=1,f(z) =3, fx)=1ie., f(x)=2

which is possible as f is one-one.

Thus f(x) =2, f(y) =1, f(z) = 3

= (15
|
4. For what integral value of n, is 3n period of the function cos (nx) sin (Sn—XJ ?
Ans. n=+1,+3, %5 +15

Sol. Let f(x) = cos nx sin [5—)(]
n

f(x) is periodic
. f(x + L) =f(x) where A is period.

. [ 5x+5\ . 5x
= cos(nx + nA) sin - = €OoSs nx sin .
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at x=0,cosnAsin (%j=0

If cosnx=0:>nx=rn+g,rel

— n(3n) =rn + g {~* L =3m

= 3n-r =% (Impossible)

Again let sin (@J
n

Hence

5. Find the domain of definition of the function f(x) =
greatest integer function

Ans. xeR~(0,11uU{2, 3,4,5 6, 7}u (7, 8)

Sol. Since f(x) = L

x-=1]+[7-x[]-6
f(x) is defined when

(+ = 3m)

(. nel

1

[Ix=11+[7-x]1-6

(Ix=11+[7-x]1-6#0 = [x=-1]+[7-x]]#6
7-x -+ +* +* +
7

o - - 1 + + +  + o+
For x<1

[1=-x]+[7-x]=6
= 1+[-x]+7+[-x]#6 = 2[-x]#-2
or [-x]#-1 we i (el B St R (1)
For 1<x<7:

x-1]+[7-x]=6
= [X]-1+7+[-x]#6 =>[X+[-x]20=>x ¢ |
= xe¢{2345,6, 7% . (2)
For x>7

xX-1]+[x-7]=6
= [X]-1+[x]-7#6 = 2[x] = 14
= xX]=7 = xg (7,8 .. (3)

Combing (1), (2), (3),

Domain of f(x) isx e R~ (0,11uv {2, 3,4, 5, 6, 7}u (7, 8)

, Where [.] denotes the
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SCQ (Single Correct Type) :

6. Consider the function f (x) : A—A which satisfy the condition f ( f (x)) = x , then number of such
functions for A={1, 2, 3, 4, 5} are
(A) 54 (B) 52 (C) 41 (D) 26

Ans. (D)

Sol. 1+°C,+°C,.3
Two cases arise
Case1:f(a) =
Case 2: f(a) = B = fB)=a

2x+a, x=-1

7. Letfpg =" A 12T and g = f;x“_ 3 _gi;‘(i% g(f(x)) is not defined if
(A) ae(10, ), be(5,00) (B) a&(4,10), be(5, )
(C) ae(10, »), be(0,1) (D) ac(4,10), be(1, 5)

Ans. (A)

Sol. g(f(x)) is not defined if () —2+a>8and (i)b+3>8
a>10andb>5

8. For x = 0, 1 define fi(x) = x, fo(x) = 1 fa(x) = 1 =X, fo(x) = % fs(x) = X—_1
X - X X
Let h be a function such that f;ohof, = f, then h is equal to
(A) fs (B) f4 (C)fs (D) f
Ans. (B)
Sol. f,ohof, =f,
= h = f,"of,of, ' =f,0f,0f, =1,
9. Let f(x) = max.{sint: 0<t<x
gx) = min {sint: 0<t<x
and h(x) = [f(x)-g(x)]
where [ ] denotes greatest integer function, then the range of h(x) is
(A) {0, 1} (B){1, 2} (©){0, 1, 2} (D) {-3,-2,-1,0,1,2, 3}
Ans. (C)
Sol. f(x) = sinx; 0SX<§
=" T <x<on
2
gx) = 0 ; 0 <x <n
N A 3n
= sinx; T< X < —
2
= —-1; 3_7: <x<L2n
2
3m/2
o =2 R\E/Zn
hx) = 0 ; 0<x< g
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= 1 ; —<X<—
2 2
= 2 xzﬂ
2

Hence the range of h(x) is {0, 1, 2}

MCQ (One or more than one correct) :
10.  Letf: X — Y where 3@ 1 27X — 4 and f(x) is one-one and onto function and f(x) > 0 if

(A) X =(0,0),Y = (1, log, 4) (B) X =[-log, 3,%),Y =[0,e0)
(C) X=(0,),Y =(0, log, 4] (D) X=[-log, 3,0),Y :[o, Iog34)
Ans. (AD)
Sol. 3" 12%-4
— 3" =42
= f=_Jlog, (4 —2-X)
Domain :
4-27>0 & logs(4 —27) > 0
2%<4 & EL 1
X>—2 & 27<3
—x <log, 3
—x>—log,3

Domain: [-log, 3, «]

f(x) being composition of one-one function is one-one
Range :

—0<4-2%<4

For xe Domain, we have

=0< ,/log, (4—2‘X) < flog, 4
Similarly, if xe (0, «) then range is (1, log, 4)

f(x) -5
f(x)— 3

11. Let f: R » R be a function defined by f(x+1) = ¥x € R. Then which of the following

statement(s) is/are true______.
(A f(x+2)=f(x) (B) f (x +4) =f(x) (C)f(x+6)=f(x) (D)f(x+8)=f(x)
Ans. (BD)
f(x)-5
f(x)-3
3f(x+1)-5
f(x+1) -1
Replace x by x — 1
3f(x-5)
= f(x-1)= 01 (2)
Replace x by x + 1in (1)
fx+1)-5 2f(x)-5
fx+1)-3  f(x)-2

Sol.  f(x+1)=

L i)

= f(x) =

f(x+2) =
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2(x) -5
f(x) -2
fx+2)=f(x=2) = f(x +4)=f(x)

Similarly, f(x—2)=

12. Let f(x) = a4 cos(ay + X) + @, cos(a, + X) + ...+ a, cos(a, + X). If f(x) vanishes for x = 0 and
X = X4 (where x4 = kn, keZ), then
(A)a;cosoqtacosay+....+a,cosa, =0
(B)aysinay +a,cos oy +....+a, sino, =0
(C) f(x) = 0 has only two solutions 0, x4

(D) f(x) is identically zero Vx

Ans. (ABD)
Sol. f(0)=0 = a;cosaq+a,cosayt.... +a,cosa,=0
f(x;) =0 = (a;cos oy + a, COS o, + ...+ @, COS ) COS X4
+ (a;sinay + az sin o, + ...+ a, sin a,) sin x4 = 0)
= a;sinay +a,sinoy + ... +a,sina,=0 " (%, £ nm)

a;CcosS oy +a,Cos oy + ... +a,cosa,=0
and a;sinoq +a;sinoy + ....+a, sino, =0

=f(x) =0V x

13. Which of the following function(s) have no domain?
(A) f(x) = log, (2 —[x] - [x]?) where [x] denotes the greatest integer function.
(B) g(x) = cos™!(2—{x}) where {x} denotes the fractional part function.
(C) h(x) = In In(cosx)
1

N sec” (sgn(e‘x))

Ans. (ABCD)

Sol. (A) obviously x > 1
for1<x<2,[x]=1 =N=0
forx>2,N<0 = nodomain
B)Y0O<{X}<1hence—1<—-{x}<0hence1<2-{x}<2
= cos~1(2 — {x}) does not exist.
(C) In(cosx)>0 = cosx>1 = Not possible = No Domain

(D) ™€ (0, ) = sgn (€™) =1 —sec'=0 = Not defined
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