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B oo

1. (A

Given: f(x)=2x+sinx,xeR

= f'(x)=2+cosx. Now, -1<cosx<1

= 1<2+c0sXx<3 = 1<2+cosx<3
f'(X)>O,VXeR

= f(x) isstrictly increasing and therefore one-one

Alsoas x o0, f(x)—>o and x ——o0, f(x)—>—x
Range of f (x)=R=domainof f(x)= f(x) isonto.

Hence, f(x) is one-one and onto.

2. (B)
Given: f :[0, ) —[0, ) and f(x):i
X+1
"(x =1+X_;(= 1 >0V X
(1+x)"  (1+x)
. f isanincreasing function = f is one-one.
NOW, Df :[O, w)

For range let L:y: x=—J_
1+ X 1-y

Now, x>0 = 0<y<l1
. R¢ =[0,1) = Co-domain,
.. fis not onto.

3. (D)
f(x)=x2+2bx+2c% = f(x)=(x+b)’ +2c2 —b?
= foin —2¢% -b? and g(x):—x2—20x+b2
g(X)=—(x+C)*+b%+c? = Qpax =b? +C2
For foin > Omayx = 262 —b? >b? +¢?
— 2> 2b? :>|c|>|b|\/5
4. (D)
f(x)=e+e* = f’(x):2x(exz—e‘XZ)ZO,VXG[O,l]
o f (x) is in increasing function on [0, 1]
e = f(1)=e+%=a; g(x)=xeX +e

= g’(x)=(2x2 Jrl)e"2 —2xe™ >0,Vxe[0,1]
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g (x) is an increasing function on [0, 1]

. Omax =g(1)=e+%=b
h(x)=x%" +e™
= h’(x):ZX[e"2 (l+x2)—e‘xz}20, vxe[0,1]
" h(x) IS an increasing function on [0, 1]
h. :h(l):e+%:c
-.a=b=c.
5. (B)
Given: f(x)=2x>-15x"+36x+1
f'(x)=6x*-30x+36
=6(x* ~5x+6)=6(x—2)(x~3)
f'(x)>0V xe[0,2) and f'(x)<0V xe(2,3)
f (x) is increasing on [0, 2) and decreasing on (2, 3)
f (x) is many one on [0, 3]
Also f(0)=1, f(2)=29, f(3)=28

Absolute min = | and Absolute max = 29
Range of f = [1, 29] = codomain
Hence f is onto.

6. (A

Number of onto function such that exactly three elements in x € A such that f () :% is equal to

='Cy, {2' -2} =14.C,

7. (©
fi (%)= foua ()= fo (fo (x)) = 11 ZX;l
Tix
f (%)= Ty (%) fo(fl(x)):l_)l(_l:x
f(X) = fou0 (x) = fo (f2(X)) = fo(x)zﬁ
£y (0= fou (%)= o () =
fo=fy = fy ==
1-x
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8. (D)
F(g(x))=x
= f(31°x—l):21°<31°-x—1)+1:x
= 21°<31°x—1)+1:x
= x(6°-1)=2"-1

210 -1 1— 2710

= X:610 _1:310_2710

9. (D)
f(1):1_5H:1
f(5):6—5{g}:1

f (10)=10-5(2)=0 which is not in co-domain.
Neither one-one nor onto.

— Many one

10. (C)
Domain and codomain = {1, 2, 3, .., 20}.
There are five multiple of4 as 4, 8, 12, 16 and 20 and there are 6 multiple of3 as 3, 6,9, 12, 15, 18.
Since, whenever k is multiple of 4 then f (k) is multiple of 3 then total number of arrangement

= °C, x5!=6!

Remaining 15 elements can be arranged in 15! ways.
Since, for every input, there is an output

= function f (k) is onto
Total number of arrangements = 15!.6!

11.  (B)

¢(x) =((hof )og))(x)

o5 (o(3)])r(r () -ne)
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12.

13.

14.

_1-43 ——1(1+3—2\/§)=\/§—2=—(—\/§+2)

1443 2

= —tan15° = tan (180°~15°) = tan (n_%j _

(B)

(9of )(x) =g (f (x))=f*(x)+f(x)-1

of ((§))(8] oded
|

(©)
Giventhat f:A—»>Band g:B—>C

f'B>Aand gt:C—>B
We have (gof ) ' = f fog™:C — A

[ g(f(x))=4x*-10x+5]

f must be one-one and g will be onto function

(B)

For finding inverse of f (x)

Let yzx;g = xy-3y=x-2 = x(y-1)=3y-2
X_

_ 3xX-2
L FH(x)= )

Similarly for inverse of g(x)
y+3

y=2Xx-3 = X="= = g7t (x)=

F(x)+ g ()=

. 3x—2+x+3_E

Cox-1 2 2

= BX—4+x°+2x—3=13x-13

= x*-5x+6=0 = (x-2)(x-3)=0
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15.

16.

17.

18.

= Xx=2o0r3.

©)
y = 5Iogx
= logy=Ilogx-log5 [taking log on both sides]

log y
logx=—"-==1lo
= log log5 Os Yy

1

— x=¢95Y = x=yl%%¢ — x=y

(B)
Putting value of K from 1 to 10, we get
f(1)=f(2)=
f(3)=1(4)=4
f(5)=1(6)=6
f(7)=1(8)=8
f(9)=f(10)=10
Since, g(f(x))=f(x)
gof (1)=f(1) = g(2)=f(1)=2
gof (2)=1(2) = g(2)=f(2)=2

0 (3)=1(3) = 9(4)= 1 (3) =4

The image of 2, 4, 6, 8, 10 in function g(x) should be 2, 4, 6, 8, 10 respectively. Therefore,

image of each of remaining elements can be any of 10 elements.
Hence, number of possible g(x) is 10°.

(D)
fiN—{1} >N f(a)=a

Where o is max of powers of prime P such that p* divides a. Also g(a)=a+1

f(2)=1 9(2)=3
f(3)=1 g(3)=4
f(4)=2 g(4)=5
f(5)=1 g(5)=6

= f(2)+9(2)=1+3=4
f(3)+9(3)=1+4=5
f(4)+9(4)=2+5=7
f(5)+9(5)=1+6=7
Many one f (x)+g(x) does not contain 1

= into function
(B)
Given that f is bijective functionand f (3)> f (9)> f (15)> f (21)>.....> f (99)
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So, all elements 3,9, 15 .... 99 i.e. 17 elements as 1 choice .
Remaining 50 — 17 = 33 elements has taken from 50 elements.

Number of ways = Py,
(D)

2n; n=2,4,6,8,....
Given functionis f(x)=| (n-1); n=37,1115,...
(”—”]; N=15,913,...
1L 2

When n =2, 4, 6, then 2n is the multiple of 4,

When n =3, 7, 11, 15 then (n — 1) is not multiple of 4.

Whenn=1,5,9, 13, then [nTJrlj is the odd number.

Every number gives exactly one value.
Thus, f is one-one & onto.

(D)
Given, f(x)=x-1g(x)=

2
-1
Now, f(g(x))=g(x)-1
G X2 —x?+1
= —l_ >
x° -1 X —1
Hence, f(g(x ) =y X #+1
Thus, f(g(x)) WI|| be even function
f (g(x)) is may one function.
1
Let y= or yx2—y=1
Y=z or yxX-y
Xz:[H_yj
y
[“—yjzo
y
+ - +
| s
-1 0

Range : y e (-0, —1] (0, )
Hence, Range # Co-domain = f(g(x)) is into function.

(B)

Website: www.iitianspace.com | online.digitalpace.in


http://www.iitianspace.com/

22,

23.

24,

f(x)=222

X+1
Given f™*(x)= f(f”(x))
x-1
) xel T 1
= f (X):f(f(x))—x_l __;
—+1
X+1

1-x
1 1
f(x)=—= = f8(6)=-=
= 19()=-3 = 1°(6)=—
1 X+1 8 4
f7 = —— |=— f7 7)= -
()=(-1]-1 2 = ()=
1 ( 4} 3
—_t| - ===
6 3 2

(19.00)

The desired functions will contain either one element or two elements in its codomain of which '2'

always belongs of f (A).
The set B can be {2}, {1, 2}, {2, 3}, {2, 4}
Total number of functions =1+(23 - 2)3 =19.

(26)
Letk f(k)+2=A(k—2)(k—-3)(k—4)(k-5)
Putk=0

We get k=i
60
Now, put A in equation (i)
- kf(k)+2=$(k—2)(k—3)(k—4)(k—5)
Put k=10

= 10f (10)+2:6—10(8)(7)(6)(5):28 — 10f (10)=26

= 52-10f (10)=52-26 = 26

2
Given that
a+o=1
1 B
b+p=2and af (x)+of | = [=bx+=
X X

Replace x by %

.. Q)
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25.

26.

= af (1j+af(x):9+ﬁx ... (ii)

X X
Adding (i) and (ii),

(a+a)f(x)+(a+a)f {%): (04 B)+ (0+5)

)
g(f(x))=4x*+6x+1

)=ax’+bx+c and g(x)=dx+e

(

9(x))=a(g(x)" +b(g(x))+c
=a(dx+c)2+b(dx+e)+c
g(f(x))=d(f(x))+e
d(ax2+bx+c)+e
f(g(x))=8x*+2x and g(f(x))=4x*+6x+1
Now, ad? =8, 2adc+bd =—2, ce? =be+c=0 and ad =4,bd =6,cd +e=1
Onsolving, a=2,b=-1,c=2,d=3,c=1a
= f(x)=2x"+3x+1
g(x)=2x
= f(2)+g(2)=18

(190)

. i 2n,if n=1,2,3,5
Given a function f(n)= o 11 if 1—6.7. 10
=111 =0, /...

Putn=1, 2, 3,4...10
f(1)=2 f(2)=4, f(3)=6, f(4)=8,....f (6)=1 f(7)=3, f(8)=5....f (10)=9.
(n+1),if nis odd

Tak f =
ake gof (n) {(n—l), if niseven

As, f(g(10))=9,and f(10)=9, then g(10)=10.

Similarly, g(1)=1,9(2)=6,9(3)=2,9(4)=7,9(5)=3
Put the values in the required expression,
9(10)(9(1)+9(2))+9(3)+9(4)+9(5)

= 10(1+6+2+7+3)
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27.

28.

= 10x(19)=190.

)

1

Given function is f(x):Ez(l_X_;sj(2+X25)J50
f(x)= [(Z—XZS)(2+ XZS)}ﬁ _ (4_ X50)1/50

Take, f(f(x))= [4—((4—x5° )HSOJSOJ%O =X
Now, g(x)= f(f(f(x)))+f(f(x))

= f(x)+x
Put x=1 in above equation
g(1)=f(1)+1=3""+1

(31)

Given expression is 2f (a) — f (b) + 3f (c) + f (d) = 0.
21 (a)+3f (x) = f (b)—d(d) (i)
As per given range {0, 1,2, 3, ....... 10}

Let f(c)=0and f(a)=1234.

Put the values in equation (i),
2f(a)+3f(c)="f(b)-d(d)

2(1)+3(0)=f (b)—f (d)

2(1)+3(0)= f (b)—f (d)

f(b)-f(d)=2

So, total number of choices whose difference 2 are 7.

Similarly, forf(c) =0, 1, 2, 3.
The total numbers of functions are 31.
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FUNCTIONS

EXERCISE - 2 (B)

Q1 (A B,C,D)

(A) f(0=log, ,2~[x]-[x]*) =2-[x]-[x]* >0
—[x]e(=2,1) So,[x]=-1,0 = xe (-1,
but, x-1# 0, x-1>0 = x >1

So f (x) has empty domain.

(B) g(x)=cos™ (2-{x})

Now 0 <{x} <1 =1<2-{x}<2

but, cos™x is defined in [-1, 1]

So g (x) has empty domain.

(C) h(x) = InIn(cos x)

Now In(cosx) >0 = cosx >1

So h (x) has empty domain.

1
sec'(sgn (e™))

(D) f(x) =

Now e™ >0 for xe R

= Sgn(e ™) =1 for xeR and thus sec*(sgn(e ™)) =0 for xeR .
So h (x) has empty domain.

Q2 (A B,D)
A transcendental function is one that cannot be expressed in terms of an algebraic polynomial.
e.g. trigonometric function, exponential, logarithmic function.

So, (A), (B), (D) are transcendental function.

But, f(x)=\)x%+2x+1 = /(x+1)?



=X+1:x>-1
=—x-1;x<-1
Q3 (ABC)
(A) sin x COS X

- Jl+tan?x  +1+cot?x

_sinx COS X
_|secx| | cosecx |

=sin x| cosx | +cosx|sin x|

=0 Vv m{(4n+1)%,(2n+1)4 U {(4n+3)%, (2n+2)}
=sin2x V X [2n;z,(4n+1)%}

=-sin2x V x e ((Zn +D7, (4n+3)%j

Hence graph of y = >IN X cosX

= + is dissimilar from y =sin 2x
Jl+tan?x  +/1+cot?x

(B) y=tan x-cotx=1 V XG(—oo,oo)—%[,XGI

y=sinXx- cosecx=1V X € (—oo,0)—x7 , X eI
Functions are not identical as domains are not same, hence graphs are dissimilar.

|secx|+]|cosecX| 1
|secx || cosec x| |secx| |cosecx|

(©)

: nm
or y=cosx|+]sinx|, x;t?

y=|cosx| +|sinx| V x e (-o0,o0)

Functions are not identical as domains are not same, hence graphs are dissimilar.



Q4 (A 'B,D)
(A)  [x+1+T]=[x+1]=[x+T]=[x]
X+T-1<[x+T]<x+T & x—1<[x]<x =T is not fixed.

Function is non periodic.

(B) sin(x+T)2 =sinx* = ZCOS(WJS"{WJ =0.

2 2 _
:(X+T) + X =(2n 1)z or
2 2 2

As value of T is not constant but dependent of x hence sin x* is non periodic.
(C) sin*(x+T)=sin*x=>x+T=nrtx=T=nrx

Periodic with period ‘7"

y=sin""x — not periodic as D=[-1,1] & Range =[% : %}

Q5 (A C, D)

(A) f(x) =x+1, x>—1isone-oneas linear function are one — one

(B) f(x)= x+i (x > 0) has minimaat x=1
X

(9'X)=0 = x*-1=0 = x=%1)
So, not one —one in (0, «)
(C)h(X)=x*+4x-5,x > 0

h'(x) =0at x=-2

So, one —one in xe (0, )

(D) f(x)=e™"

f'(x) <0 forall xeR



So, one —one in xe[0, o]

Q6 (B,C)

A homogenous function is such that if substitution y =vx is made it should come out to be

X f(v).

(A) xsin y + ysin x=vsin (Xj+vx—sin X
X

. (v .
:v[sm(—J+xsmvj — not homogeneous.
X

y X 1
(B) xe* + ye¥ =xe" + vx-e¥

1
= x(ev+veVJ — homogeneous.

(C)x* —xy=x*-vx* =x*(1-v) — homogeneous.
(D)sin*(xy) =sin"'(vx®) — not homogeneous.

Q7 (B,C)

Given f(x)-f (E): f(x)+f (1)
X X

Hence, f(x) isa polynomial of degree n.

f(x)-f (lj—f(x)— f (ljuzl
X X

o (f (x)—l)(f Gj_ljzl

= f(x)=1+




X" X"
= f(X)=1+m:1+? ........... (I)

Hence, P(x)—x" =k (constant) for f(x) to be polynomial

= P(X)=k+Xx"

= f (1j=1+£n = f(x) =1+k"....... (I1)
X X

From (1), (1)

k=1

f(2)=9 =2"+1=9 = n=3

Hence, f(x)=x>+1

f(4)=65 , f(6)=216 = 3f(6) =2 f(4)
f=2 ,f(3)=28 =14Ff1)=f(3)
f(3)=28 ,f(5)=126 = 9f(3)=2f(5)
f (10) = 1001, f (11) =1332= f (10) = f (11)
Q8 (B,D)

f(x)=x? is may —one in [-1,1]

So, can’t be inverted

g(x) = x? is bijective in [-1,1]
So, inverse is possible.

h(x) =sin2x is may —one in [-1,1]

So, not invertible.
k(x) =sin (%Xj isone —onein [-1,1]

So, invertible.



Q9 (B,0
f(x):i has the range (—oo, ) —{0}
1+x

1
1+ x?

f(x)=

has the range (0,1)

1

1+\/;

1

J3-x

Q.10 (A, B,C)

f(x) =

has the range (0,1)

f(x) =

has the range (0, )

2

(A) f(x)=cos(2tan™* x) = COS(tan—l - 2 j

_ 2 _y2
=cos| cos™ L X2 =l X2 : Domain — R & Range € [-1,1]
1+x 1+x

1-x?
1+ x?

g(x)= : Domain - R, Range € [-1,1]

2X
1+X

B) f(x)= : Domain - R, Range € [-1,1]

2

g(x)=sin(2cot™ x):12X2 : Domain — R, Range €[-1,1]
+X

In(sgn(cot‘1 x))

(C) g(x)=e
cot™ x must be positive hence domain (0,).

In(sgn(cot’l x))

Now cot™* x >0=>sgn(cot ' x)=1=>¢ =1.
Range : {1}
g(x) =e"™0 xR

=[{x}]+1=1 V xeR



1

(D) f(x)=(a)*,a>0
f(x)=%a,a>0
For x being even, there exist 2 value of g(x)=+%/a,a >0
Q.11 (A, B)
f:R—>R, f(x)=[x|sgn(x), x>0
=(—x)(-1); x<0
=0;x=0
= (x)(1); x>0.

= f(X)=x, xeR.

3
g:R—> R, f(x)= x5 is monotonic.

h: R— R, h(x) = x*+3x* +1is many — one

3X2—7x+6

k:R— R,k(x)=
) X—x%-2

Denominator is always Negative so, Domain — R

Numerator has D >0, k(x)=0 at 2 points thus k (x) is many — one.

Q.12 (A, B)

1 =aceb=y = x=( 2] = 100 %,

Now ax+b:§—b:>a:£&b:—b
a a

Hence (a,b) —(1,0) or (-1,0).

Q.13 (B,C)

4
(A) X4—2x23in2%x+1:03 (X—tlj:sinz(%x)



[ ]

1, 1 . L, TX
= | X" +— |=sIn"—
2 X 2

flx) = — f(x)
o Let, f(X):%(X2+i2], g(x):sinz(%xj

X

Has 2 solutions.

(B) X? —2x+5+ 7" =0 = x* —2x+5=—7"
f(X)=x*-2x+5=(x-1)°+4>0 V xeR
g(x)=—(7") <0V xeR

Hence, no solution

(C)log, (cot™ x—sgn(e*)) =2

2

As € >0 thus sgn(e”)=1.

=cottx—-1= [gj
4

- cot™" xe(0,7) hence, cot™* x-1e (-1, 7—-1)

Hence, no solution.

(D) tan(x+%j = 2tan x

= mzzmn X
J3-tanx

— 2tan? x++/3tanx— 23 =0.

Hence infinitely many solutions.

Q.14 (A B,C)

g(x) & g~(x) is symmetric about line y =x



Hence the point P & Q may lie on the line y = x but not necessarily.

3
(Ex. g(x)= 15 . X & 97 (x)= (15—7x)1/3 intersect in (1, 2) & (2, 1) which do not lie on 'y = x)

Also there can be more than 1 points of intersection so P & Q need not coincide.

Slope of line joining points of intersections of y = g(x) & y = g~*(x) may be 1 or —1 as either
these points will lie on y = x or will be image of each other in y = x.

Q.15 (A,BC,D)
f(ZX)(l— f (%D+ f (16x°y) = f(-2)— f(4xy) X,y eR—{0}
f(4)=-255, f(0) =1

1 1 1
Put y:W to get f(2x)(1— f (EDJF f(2x)=f(-2)-f (5]

-+ f(x) is even function f(2)= f(-2)

Replacing 2x by t

{23
= f()-f @) f G} f Gj

= f(t)-f Gj— f(t)— f G]H:l

Cen

Now, f(t) isa polynomial, So, f(ﬂ:

0

0

= f(t)=1+

P(t)

n

tn

= f(t)=1+ PO T




For, f(t) to be polynomial

P(t)—t" =k = P(t) =k +t"

= f(}]:£+l
t t"
= f(t)=1+kt"
1
Hence, k == k=+1
So, f(x)=£x"+1
Given f(4)=-255=-x"+1=-255=>n=4

So, f(x)=1-x*

(A) f (3) =-80

B) F(x)- f (l] _ @a- x4)(x4 -1 _ (x4 _1)2 <0

X X X

©)|f(0|=k-2

— |_~c4—1|

%
P = 1—-xt
x kY

For 4 different solutions. k-2 € (0,1)

=ke(2,3)
(D) g(x)=9-2 /3+f( [x])
f(x)=1-x"

(V) = () =2



g(x)=9-243+1-x?
=924 x?

Hence, g(x) €[5,9]

So, p?+4q=25+36="61

Q.16 (A, C,D)
f)= X2 Y2

x-1 y-1
= x=f(y)

Range of f(x)=R - {1}
Domain of f(x)=R - {1}

Q.17 (B,C)

f:N—> N, f(X)=x+(D**

For, x e set of even number, f(x)=x-1, x=2m.

For, x e set of odd number, f(x) =x+1, x=2m+1.

x-1 x=2m=y=2m-1, (odd)
Now y =
x+1 x=2m+1=y=2m+2, (even)

‘= y+1, y=2m+1
S ly-1 y=2m+2

x-1 x=2m-1
X+1 Xx=2m

= fl(x):{
Hence f'(x)=x-(-1)*;xeN
Q.18 (A B,C)

f (x)=cos[ 7°]x + cos[-7]x

= COS9X +Cos 4x



f(%}zl, f(x)=0, f(%):l& f(%j:%—l.

Q.19 (A, B,D)

f (x) =sin x + tan x +sgn(x* —6x +10)

x> —6x+10>0 for all xe R as D <0, hence, sgn(x* —6x+10) =1
= f(x)=sinx+tan x+1

Hence f (x) is periodic with fundamental period 27 .

Also 4n&8r can be the periods.

Q.20 (A, C)

f(X)=|ng(Sin x—c3;x+3\/§]

Now —/2 <sinx—cosx < \/5

2\/5 sin x—cosx+3J§ 4«/5
= < <

72 7z N

log, 2 < log, (sin x—c\c;sz;x+3\/§] < log, 4
Hence, f(x) € [1, 2]

Domain - R & Range — [1, 2]
PASSAGE -1

Ql (B)

1

f(x)=1-e*

1
f(x)>0=1-eX >0

1

=e* <0



:>1—1<O
X

:>X—_1>O
X

=x<0or x>1..

Q2 (A

E 1

f(x)="f(x,)=>1-e* =1-e* or

Hence f (X) is one — one.

1 eL1 X 1
—pX — = - @@
y 1+In(1-vy)

now for x to be real 1-y >0 & In(1-y)=-1

Hence y<1& y;tl—1
e

Range of f(x):(-x,1) —{1—%}

Hence f (x)is INTO.

Q3 (B)

Range =(-,1) — {1—1}
e

PASSAGE -2

Q4 (B)

]x[:{_ X, x>0

X, X<0

For,x>1, IXx-1=2x+3 =1-x=2x+3
2 .
or X:_§ (not possible)

For, x <1, [X-1=2x+3 = x-1=2x+3



or Xx=-4,

Q5 (A
X2 +kx+5=0
For, a=—4

16— 4K +5=0 :k=%1

Q6 (D)
X2 +kx+5=0

Product of the roots =5

one root =—4, hence other root = —%

PASSAGE -3
(i)Vx*—6x+5 > x—4

Domain : X* =6x+5>0 = xe(-©,1] U[5, »)
For x > 5, VXx*=6x+5 > x—4=(x*—6Xx+5)> (x—4)2:>x21—21
For x <1, always true as LHS >0 & RHS < 0.

Hence solution set is (—oo, 1]u[% ,ooj

1 X2 —6x—7
(i) (gj >1=x"-6x-7<0

=>(x-7)(x+1)<0
xe (-1,7)

Q7 (A

11
[p+q] = {1+?}:6



Q8 (B)
L. 11
Common solution is (-1, 1] U [E , 1)

So, integral valuesare 0,1,6
Q9 (D)

3(p+2q+a+b) =30 +11+(-1)+7)
=54

=2x 3

No of factor =2x4=38
[x]=8 = x<[8,9)
PASSAGE -4

Q.10 (B)

yz‘ x2—2x—8‘
f(x)=x*-2x-8

4y

[4]

o
ESd

10

-

-10

Q.11 (C)
=7 \/\
y=r(|x|) ‘

Has the graph same in Il & Ill quad as in | & 1V quad.




~
N

Q.12 (A)

if ¥=j(x) has graph

N

then y=|f(x)| has graph

MATRIX MATCH TYPE

Q.1
(A)  for xe(0,7)
/ sinx sin x+cosx >0
W\ =S sinx¥ > —COSX
iy 3w (o 37)
n"T 3 107 ®)
-COSX

(B)

/’ I|||||L/ 5if X > COsX
T (T .
T | . T
0 *_41 M '-\4 o e (S)

I’\_\‘IZIEI'S-I

(©)


Vikas
Typewritten text
Q.1


| tan x tan x —cotx >0
4 tan x = cotx

-

() (3

"

(D)

tan x+cotx =0
tan x > —cot x

Meither either nor odd
e
2 many — one
1
e

(R.T)

(B) f:(-1,1) - R, f(x) =x[x*]+
1-x?

o f(=x) = f(X)

- even function So, may — one.

xXe . T
F VT

-

|
A

(&)



@Q.T)

X(X+D(X* +1) +2x* + x> +2

C)f:R> R, f(x)= 5
X+ X+1

D (xX(x+D) +2) + X
x*+x+1

D XD X+
X>+Xx+1

=x*+1+x2—x+1

=x"+ X2 = X+2
f(=x)=x"+ X" +Xx+2
So, neither odd nor even.
f '(x) is a degree equation so at least 1 root.

Hence, not monotonic.

So, (R,T)
(D) f:R—>R, f(X)=x+3+5x" +.ocvurvnn. 101x101
f'(X) =1+9x% +25X" +............ 101 x100 >0 for x e R

Hence, one — one and odd functions.
w f(=x)=—f(X)

Q.3

(A) f:[-1, ©) > (0,)

f'(x) =" ; x e[-1,0]

XX

=e x>0

f'(x)=0 at x:% for x<0



f'(x)=0 at x=—% for x>0

(B) f:(1,0) = [3,2)
f (X)=v10—2x+ x?
=/(x-1)*+9

For, x>1, f(x) >3
Hence, f(x) is never equal to 3 in (1,«)
So, into, one — one, non — periodic.

(P.Q)
C)f:R>1I

f (x)=tan® z[x* +2x + 3]
= tan® z[(x +1)* + 2]
For, xeR, [(x+1)?+ 2]z isamultiple of 7
So, f(x)=0 V xeR
Hence, periodic, many — one into
QR,T)

(D)
f :[3,4] — [4,6]

4 ‘/—kract'we part of curve.

So, one — one, onto.
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FUNCTIONS

EXERCISE - 2 (C)

Q1 [03]

sin 2—3)(+cos4x+|tan 3x|+sgn(x* +4x+15) has period as LCM of (2”;3 , ZTE , %)

- sgn(x® +4x+15)=1as x* +4x+15> 0 for all x, so period can be any real number.
2 7w .

LCM of (Bﬂ,—,—j is 3.
2 3

So, k=3.
Q.2 [05]
[x]—{x}=§ = 3(IX]-0F) =[x1+03

[x]

3{X}:7
w0 <{} < 1:>0£%<1
1

=[x]=0,1 & {x}=0, >

So, x={x}+[x] gives x:o,g

So, sum of values of x, 1 =0+ g
Hence, value of % = E x g -5

Q3 [02]
OO+ f(y)+ f(xy)=2+F(x)-f(y)

at x=1,y=1, 3f)=2+"f@1)°



= f(1)?-3f(1)+2=0

= f1)=2 or f(1)=1.

Nowat y=1, f(x)+ f(1)+f(x)=2+f(x)- (1)
= f()@2-1fD))=2-1(Q1)

_2-f(Q@)
2-f()

f(x)
Hence if f (1) = 1, then f (x) = 1.

If f (X) = 2, then substitute, y = 1/x toget f(x)+ f (§j+ fQ=2+f(x)-f (%)

= f(x)+f(1j= f(x)-f(lj
X X

= f(x)=1+

Solution of such polynomial is, f(x)=1 + x" but, f()=2 = f(x)=1+x"

but f(4)=17 = 1+4"=17 =n=2

2
f(5):5 +1_ 26 _
13 13
Q.4 [01]

2
( ij +a( X2j+3:O:> 1 >+ +3=0
1+X 1+X 1) ( lj
+ X+ —
2
:3(x+1j +a(x+1)+1:0.
X X

Let x+1 =t,then =3t>+at+1=0.
X



Now range of x+1 is (—o0,—2]U[2,0)
X

Every root of f (t)=3t*-+at-+1=0which liesin (—o0,~2)(2,0) gives two values of x and

t = 2 or -2 gives one value of x.

Hence exactly two distinct roots are possible when exactly one root lies in (-2, 2) and other root
is not equal to -2 or 2.

Thus f(-2)f(2)<0& f(+2)=0
= (13—-2a)(13+2a)< 0

13 13
= a<-— 0or a>—
2 2

Hence A:M:E:M:
2 13

1.

Q.5 [03]
T Refer the adjoining graph of

1 y=sin3x
y=cosXx & y=sin3x

0.5 Y=cosx

Number of points intersection in

0 x

»
Sn/dSn _04m 403n —02m —0lm 0ln 0Zrx  D3n% Odn 05\\' ( T Tl:j
22)

-5

k=3

Q.6 [05]

f(X)=+/8X—x2 — \14x—x* —48

=J(8-x)x —/(8-x)(x-6)

Domain: 6<x<8

Now f (x)=vB—x (vx - Vx6)



éf'(x)z_\&z_s—\/TXx_Es+m(2\l/§_2\/i—6j

= - S

Now /X—6 </x & \/x—G\/;>(x—8): f'(x)<0 for 6<x<8
Hence fyu = f (6)=+12 & f,,, = f(8)=0.
Thus mf:2«/§.

Q.7 [02]

\& 0<x<1
Given f(x)=42-x 1<x<2
f(x+2) forall x

f(x)
T
1
06}
0 1 2 3 4 5 6 7
x —»

f(X)=0.6:/x =06 = x=(0.6)>=0.36,50Sum =4+6+2x0.36=10.72
& 2—-x=06=x=0.4,s0sum =3+0.4+5+0.4=8.8

A =10.72+8.8=19.52

3T Now g(x) = 4 f(3x) +1¥ xeR
2(x)
T 4\/3_x+1 X€|:O,%j
17 12
| | | | = g(x)=4 3-4x XE[B, 3)
0 1 2 1 4 f(3x+2) xeall
3 3 3




Fundamental Period =(%j =B =§.

g(x)=41f(3x)+1=g'(x)=121'(2x)+0

or g'(EjﬂZx f(ﬁj
2 2

9;(6.5) =-12
So, | C|=12
A
Hence, wﬂ?x 2 X 12 _ 2
376
Q.8 [05]

x* —4x® +6x* —4x = 2008 = (x—1)* = 2009

1 1 1

= (x—1) = (2009)* ,— (2009)# , (2009)%i , —(2009)#i

1
So, non-real roots =1+ (2009)* - i

1 1
product of non-real roots, P :[1+(2009)4 -i} {1—(2009)4 i}

1

P =1+(2009)2
So, [P]{pr (2009)% } =45,

Q.9 [03]

2X—3
X—2

Given f( j:5x—2,x¢2

2Xx—-3
X—2

= let, =t

= 2X-3=tx-2t or x:%



2t-3

8t-17
= ft)=——-—
O===

8x-11

S0, () ==—
X_

8x-11
X—2

xo 2y-11
y—-8
2x-11
X—8

Now let y =

So, f(x)=

26-11_15_,

fr(13)=
() =——=7

Q.10 [04]

~ P(x) has odd degree terms only so P(—x) =—P(x)

P(x) divided by (x—3) gives remainder 6 hence P(3) =6

P(x) divided by (x+3) will give remainder P(—3)=—P(3)=—6
Now let P(x) =(x*~9)Q(x)+ Ax+B, where g(x) = Ax + B

So, P(3)=6 = 3A+B=6

& P(-3)=— 6= —-3A+B=-6

Solving simultaneously gives A =2, B =0.

9(2) = 4.
Q.11 [04]

f :R—)(O, 2?7[} f(x) =cot™(x* — 4x+ )



For f (X) to be an ONTO function, 0 < cot ™ (x* — 4x+ a) < 2?” for all real x.

or x> —4x+ a > cot(%j .

1
S+ a > ——.

V3
2 _1
= X —4x+[a +—j > 0 for all real x.
J3
1
So, DSO:>16—4£a+—]s0.
J3

:>a24—i.

B

So, smallest integral value of « is 4.
Q.12 [04]

f(x) =sin x+tan x+x* +4x+1= f (x)=sin" x+tan™" x+(x+ 2)2 -3

Now for x € [-1,1], all of sin™ x,tan"* x & (x+2)2 are increasing functions.
Hencep =f(-1) & q=1(1)

Therefore p + q = 4.

Q.13 [00]

log,, 2" >0

= (tanx)-log,, 2 >0

fan x

——>0
(log, sinx) g

tanx >0 & log,(sinx) <0 in (O : %j hence no solution.

{log, b isnegativeifa>0&0<a<1}



Q.14 [07]

AL},
2
y = {sin x} y=x/12
X
D I
= 51 ] 057 7T 1.57 27 257 37 357 4t 4 57 57
12{sinx} - x =0

Refer the adjoining graph.

Q.15 [04]

[Xx]+2{=x}=3x = [X]+ 2{— x}=3[x] + 3{x}
Case | : For, xe I, {~x} = {x}=0

=[x]=3[x]

—=[x]=0

=x=0

Case I1: For xe I, [x]+2(1—{x}) = 3[x]+3{x}

_ 2—2[X]

===

Now 0 <{x} <1, hence OSZ_TZ[X]<1

=-2<-2[x]<3

= —53<[x] <-1

So, [x]=1, [x]=0, [x]=-1
4

{x}=o,{x}=§ 091



SO, le, XZE,X =——
5 5

Q.16 [02]
(x)=[x]+1 : x eI
Hence, [X] +([x]+1)*< 4

=2[x]+2[x]-3<0

~1-+7 —1+\/7J
=

2

SQ[ﬂe(

So,xe[-1,1)
Length of interval = 2

Q.17 [02]

g(x) = (4cos4 x—2c032x—%cos4x—x7j7

1
7

= g(x)=| 4cos* x—4cos® x+2—%(2cos2 2x—1)—7}

1

=| 4cos* x —4cos? X + 2 — cos? 2x+%—x7}

1

=| 4cos* x—4cos® x—(2cos® x—1)° +§—x7}

1

3
=| 4cos* x—4cos® X —4cos” X+ 4cos? x—1+5— X’




N

So, g(g(x)) =

Il
7 N\
NII—\
NII—‘

;/

S0, g(g9(100)) 10022
50 50

Q.18 [01]

f(x) =

_42= y =3x—2=xy+4y

o 4y +2
3-y

1
X+ =
1 _4x+2_ 2
So, f7(x)= 3 x _§ 5.
4 4
1 3
Hence b==,c=—-&d=—=b+c+d =1.
2 4 4
Q.19 [02]

ax® +bx® +cx* +dx? +15x+1
F(x) =
X

f(x)=—f(x)

Hence, f(-5)=-f(5)=- (- 28)=28

So, 12 _ 28 _

14 14



Q.20 [01]

sin—

Iogz(3—x)+log£

2 2

Domain: x<3,x> -7

1 )2 1
Sol:log,(83—=x)+log, | —= | —log,(5—x)==-log, (X+7
9,(3-x) 9;(\/5) g%( ) =500, (x+7)

2

= log,(3—x)+log,(5—x)—log,(x+7)=0

N (B-x)(5-x) 1
X+7

= x> -8x+15=x+7
= x> -9x+8=0
=>x-1)(x-8=0

= x=1, x=8 but, xe(-7, 3), hence only one integral value of x is possible.
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Only One Option Correct

1. A

x=1 1<x<2
f(x)=x-[x]=4x-2, 2<x<3
Xx—3, 3<x<4

Graph of function f (x) is

v4

|+ i fj i
Of 1 2 3 4 «x
Clearly it is a periodic function with period 1.

2. (D)
Given: 2*+2¥ =2V x,yeR
But 2*,2Y >0Vvx,yeR
22=2-2V<2 = 0<2"<2 = x<1
3. (A)
E={123,4}and F={1, 2}
From E to F we can define, inall, 2x2x2x2=16 functions (2 options for each element of E) out of
which 2 are into, when all the elements of E either map to 1 or to 2.
Number of onto functions =16 — 2 = 14
4. (D)
Given : f(x):(x+1)2,x2—1
If g(x) is the reflection of f (x) inthe line y=x, then it can be obtained by interchanging x and y
in f(x)
ie., y=(x+1)2 changes to x:(y+1)2
= y+1:\/§ [y+1¢—\/§,siny2—l]
— y=4x-1 defined Vx>0.
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yl\

y=(e+1)°
o) =(+1)°
(=1 ,0/
(l, 0) —-X

(07_1)

v

g(x):\/;—i v x>0

5. (C)
f (x) is a non-periodic, continuous and odd function

f(x)=

£1(x) = —2x? +5in X+ XCOS X, X < 0
2X—sin X —Xcos X, x>0

{—xz +xsinx, x<0

x> —xsinx, x>0

f,(X):{—(x—sinx)—x(l—cosx),x<0
(x—sinx)+x(1-cosx), x>0
X—sinx<0 if x<0 and 1-cosx >0,V xeR
—(x—=sinx)—x(1-cosx)>0 if x<0 and (x—sinx)+x(1-cosx)>0 if x>0
= f'(x)>0VxeR = f(x) isincreasing in R
= f(x) is one-one

Lt ()12 <o
X—>—0 X

Lt x2 (1— wj — o
X—>00

= Range of f(x)=R = f(x) is onto function

One or More than One Correct Answer

1. (B, C)
As (0, 0) and (x, g(x)) are two vertices of an equilateral triangle; therefore, length of a side of the

triangle
Z\/(X—O)Z +(g(x)—0)2 :\/x2 +(g(x)

The area of equilateral triangle = —(x2 +(g (x))z)

2

~& =
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[ &

But given that area of the equilateral triangle =

(9(x)) =1-¢ = g(x)=t1-2

(B), (C) are the correct options as (A) is not a function.

(*."image of x is not unique)

(A C)
f(x)=cos[n2Jx+cos[—n2Jx
We know that 9 <n® <10 and —10 < —n? <—9
= [7]=9 and [-n*|=-10
f (x) =cos9x+cos(—10x)
f (x)=cos9x+cos10x

A) f [gj = cosg?7T +cos5n=-1 (true)

(B) f(mn)=cos9n+cosl0n=-1+1=0 (false)
(C) f(—m)=cos(-9n)+cos(—10m)
=c0s9n+c0s10n=-1+1=0 (true)
T
D) f|=
® (%)

In 5n
COS— +C0S—
4 2

T T 1
=cos| 2n+— |+0=cos— = — (false
[ T+ 4)+ 2 \/5 ( )
(A) and (C) are the correct options.
(A, B)
Given: f(x)= b-x ,0<b<1
1-bx

= % (1-b?)=x(1-b%) = x =%, as 1-b? %0

Let f(x)="f(x) =

f is one-one.
b—cx
Also, =y = b-X=y-hx
1-b y y y
. y-b
by-1)x=y-b X=21—0
= (by-1) Y = by -1

For y= % X is not defined

. f is not onto and hence nor invertible.
-1(1-bx)—(- - 2 _
Also, 1/(x)= 2E=D)=(0)(b-x) _ b®-1
(1-bx) (1-bx)
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£'(b)=

(A) and (B) are the correct options.

1 —and 1(0)=b*-1 = 1'(b)=

t(0)

(A, B)

2 2cos°@
2-sec’0 2c0s’0-1
1+c0s20 1

=1+

Given: f(cos40)=

c0s20  c0s20
1 1 2
Let cos40== = 2¢0s°20-1== = c0s20 =+
3 3 3
(cos49) 1 =1J_r\/§ or f 1 =1+ 3
00526 2 3 2
(A, B)

Given : f(x)=2[x+[x+2|-[x+2/-2|x]
Critical points of the f (x)can be obtained by solving |X

which give x=0,-2, 2, —%

-2X-1, x<-2

2x+4,—2<x—g
3

f(x)= —4x,—§<x£0

4x,0<x<2
2X+4,X>2

Graph of y = f (x) is as follows :
y

A

IR
ol

0

-
N
W | )

=0, [x+2/=0 and |x+2/-2|x|=0

From graph, f (x) has local minimum at x =-2 and x =0 and local maximum at x=——

(B, D)
f(x)=x>-5x+a

f(x)=0 = x°-5x+a=0 = a=5x-x*=g(x)
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= g(x)=0 when x=0,5",-5" and g'(x)=0= x=1,-1
Also, f(-1)=-4 and g(1)=4
Thus graph of g(x) will be as shown below.

Yy

—

From graph, it is clear that if ae(—4,4) then g(x)=a or f(x)=0 has 3 real roots
If a>4 or a<—4 then f(x)=0 has only one real root.
Option (B) and (D) are the correct options.
(A, B, C)
Given: f :(—g, gj — R is given by

f (x)=(log(secx+tan x))3
f (—x) = (log(secx—tan x))3

3
_llog (sec x —tan x)(secx + tan x)ﬂ

Sec X+ tan x

- 3
1 3
=11 S R t
o Sec X+ tan XH [ 0g (sec -+ tan X)]

r 3
1 3
0g| ———— xﬂ [ —log(secx+tanx) ]|

=—| log(sec x+tan x)]3 =—1(x)
f (x) is an odd function.

Option (A) is correct and (D) is not correct.
2 secxtan X +sec? x
sec X + tan x

Now, f'(x)=3[log(secx+tanx)]

T T

=3sec x| log(sec x + tan x)]2 >0V XE(—E, Ej

2 2
We know that strictly increasing function is one-one.

Also lim [ log (sec x +tan x)}3 —oo and lim [ log (secx + tan x)}3 — —0

X—>— X——
2 2

f (x) is increasing on (—E, Ej
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Range of f =(—o0, 00)=R = Domain
f is an onto function.

Option (C) is correct.
(A, B, C)

on{gn(m]

-1<sinx<1l > —EsfsinxgE
2 2
. T . —TT T . T . T
—1ssm(—sm xjsl = —s-sm(—sm xjs-
2 6 6 2 6

-1 . |n. (m. 1
= —<sIn|{—=SsIn| =SINX | |<—
2 6 2 2

Range of f = {?1 1}

2
Now, fog(x)=sin T sin Esin(Esinxj
6 2 2
11
Range of fo —, =
geof fog=| .|
Now, fog (x)sin T sin Esin(Esin xj
6 2 2
11
Range of fo —, =
geof fog=| .3

T sn[ gon( 3snx)

Now, lim
Xx—0 g (X) Xx—0 7sm X
2
sin ES| smx j nsininsinxJ

6 6 2 T
=lim X ==
% Tsin| Esinx Tsinx 6

6 2 2

R AT ER TN
Let gsin(a =p

Clearly O<p<1

(3 eotrc=gn(3)

-p<g(f(x))<p = 0<p<1
gof (x) =1 forany xeR.
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Matrix — Match Type :

1. (A)>Q;(B)—>R
T T

(A) f(x)=1+2x D, :(‘E’Ej

The given function represents a straight line so it is one-one.
But f . =1-n=f (—gj foo=l+n="f (gj

Range of f =(1-7,1+ 1) e (—o0, )
. f is not onto. Hence (A) — Q.
(B) f(x)=tanx

It is an increasing function on (—g gj and its range = (—oo, o) = co-domain of f.
f is one-one onto. Hence (B) —» R.

2. (A)>R,S,P;B)—>Q,S;(C)>Q,S;(D)—>R,S,P
f (x)= x> -6x+5 (x-5)(x-1)
 x2-5x+6 (x-2)(x-3)

(A) If —1<x<1 then f(x):%=+ve
—x—1 (x+1)
Also f(x)-1= x2—5x+6=_(x—2)(x—3)

For —1<x<1, f (x)—lzﬂz—ve

(~ve)(~ve)
= f(x)-1<0 = f(x)<1 (S)
0< f(x)<1 (P)
(B) If 1< X <2 then f(x):—gizz;tg:_ve
f(x)<0 (Q)andso f(x)<1 (S)
(C) If 3<x<5 then f(x):—gl‘éz;gizz;:_ve
f(x)<0 (Q)andso f(x)<1 (S)

(D) Forx>5, f(x)>0 (R)
—(x+1)
(x-2)(x-3)
For x>5, f(x)<1 (S)
0<f(x)<1 (P)

Also f(x)-1= <0
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Integer Value Answer/ Non-Negative Integer

1. @)
. . 1 10—x X
Given: f :[0, 4n] —[0, n] defined by f (x)=cos™(cosx) and g(x)= 0 :1—5

The graph of y = f (x) and y = g(x) are as follows.

»
g

1

+ | } } >
0 T 2rn 3m 16}\ N

Clearly f(x)=g(x) has 3 solutions.

2. (119)
Here n(X)=5and n(Y)=7

Number of one-one function = o= ‘C; x5! and Number of onto function Y to X =

/a\ /0
-’I b: I\

/ az .‘I \
\ ll |

l'. . ,-! , |

I\l e I'|
&/ &/
1,1,1,1,3 1,1,1,2,2

T 71 i ,
_3!4!x5!+(2!)23!><5!—( Cqy+3x 'C4 )5!

=4x 'Cyx5!

71

= PZ%_ 470, e, - ax35-21-110
51
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