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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)
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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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