1+ sinx
1-sinx

14. The values of x in [-2r, 27], for which the graph of the function y = —secx and

1-sinx .
y=-— - + secx, coincide are
1+ sinx
3 37 3n =« n 3n
A) | 21, - — =2 B) | ——,—-= —, =
()[ n, ZJU(Z,n} ()(2, z)u(z,zj
T T 3
C)|-—=,= D) [-2m, 2n] — <+ —, £+ —
”[22) ()[TENI{2 2}
Ans. (AC)
X if cosx > 0
Trsinx 1 A+sinx 1 0
Sol. y= — — = = _
1-sinx cosx |cosx| coOsXx ~
— Gl if cosx <0

COSX

. 1-sinx 1
again Y =- / — +
1+sinx cosx

sin X

if cosx >0
: COSX
1 1-sinx
cosSX  |cosx]|
2 —sinx .
if cosx <0
COSX

Hence for identifical graph cos x > 0

15. Let f(x) = [x]? + [x + 1] — 3, where [x] denotes greatest integer less than or equal to x, then
which of the following statement(s) is’fare CORRECT?
(A) f(x) is many one function.
(B) f(x) vanishes for atleast three values of x.
(C) f(x) is neither even nor odd function.
(D) f(x) is aperiodic.
Ans. (ABCD)

Sol. Wehave f(x) = [XP+[X]-2 = f(x)=(x]+2) (x]-1) = ‘(2)’ S 12 and so on.

= f(x) is many one function.

Also fx)=0 = xe[-2,-1)U][1,2) = f(x) =0 has infinite solutions.
As f(—x) # f(x) and f(—x) = —f(x) = f(x) is neither even nor odd function.
Now f(x) =[x]? + [x] — 2, where [x]? + [X] is aperiodic.

= f (x) is aperiodic.
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16. Letf: |1 > R, defined as f (x) = 5 cos 4nx — 13 sin7nx + 2. Then which of the following
alternative(s) is/are TRUE?

(A) Range of f is a singleton set. (B) f is an even function.
(C) f(f(x))=f(x)Vxel (D) Inverse function of f is non existent.
Ans. (ABCD)

Sol. Clearlyf(x)=7, Vxel

Ry = {7}
The graph of f (x) is shown below.
Y
[ J o [ J o +(0’7) o [ ] [
} } } f f f —X
x=—4 x=-3 x=-2 x=-1 I x=1  x=2  x=3

Note : fis periodic function with period 1. ]

17. Which of the following pair(s) of function have same graphs?
secx tanx COS X sin x
(A) f(x) = = , 9(x) = =
cosx cotx Secx cosecX

(B) f (x) = sgn (X2 — 4x + 5), g(x) = sgn(cos2 X + sin? (x + gD where sgn denotes signum

function.
(C) f (X) = eln(x2+3x+3)’ g(X) =x2 + 3x+ 3
sinx  cosx 2cos? x
(D) f(x) = " , 9(x) =
SeCX COSEecX cot x
Ans. (ABCD)

secx tanx _ cosX sinx
S odEE—

Sol. (A) We have f(x) = ,
cosx cotx SEeCX COSec x

Clearly both f(x) and g(x) are identical functions as x # k?n vV kel

(B) As x2—-4x+5=(x-22+1>0
Hence f(x) =1V x e R.

; T
Also cos? x + sin? (x +§j >0

Hence g(x) =1V x e R.
= f(x) and g(x) are identical.

(C) f(X) = e|n(X2+3X+3)

2
As x2+3x+3=(x+gj +% >0VxeR.

Hence f(x) =x2+3x+3V x e R.

= f(x) is identical to g(x).
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(D) Wehave f(x)=—mX  COSX 4

_ 2cos®x
SecX Ccosec X cotx

Clearly both f(x) and g(x) are identical functions as x # %V kel

Numerical based Questions :

18.

Ans.

Sol.

19.

Ans.

Sol.

20.

Ans.

Sol.

N is the set of all natural number and R is the set of all real numbers. A functionf: N — R is

given by:

4n++/4n” —1

J2n-1++/2n+1

40
3 f(r)

, then the value of | =
40

f(n) =

(where [-] represents greatest integer function)
(9.00)
(2n+1)%? —(2n-1)*2

2

f(n) =

(81)3/2 ] (1)3/2
2

Hence f(1) + f(2) + ...+ f(40) = =364

-x+1 , x<0

is equal to

If f(x) = {—(x— 12 x>1’ then the number of solutions of the equation f(x) — f'(x) = 0

is /are
(4.00)

Sy X+, x 21
f (X)_{1+ <0

Solutions are -1, 1, 0, 2

f(x) and g (x) are linear function such that for all x, f(g(x)) and g(f(x)) are Identity

functions. If f(0) =4 and g (5) = 17, compute f (136).

(12)
Let f(x)y=ax+b and g(x)=cx+d
as g(f(x)) =x hold for all x, we have

f(g(x)) = a(g(x))+ b=a(cx+d) +b=acx+ad+b

acx + (ad + b) = x

for all x, on comparing coefficients

ac=1and ad+b=0
c=1/aand d=-b/a
X b
g(x)= ———=——also f(x)=ax+b
a a a
now f(0)=4 = b=4 and
g(5)=17 S-4_7 o a= L
a 17

X
fx)=—=+4 =
(x) 17

136

f(136) = — +4=12. Ans.
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21.

Ans.

Sol.

Let f(x) = ‘ x? —9‘ — | x—a|. Find the number of integers in the range of a so that f(x) =0
has 4 distinct real root.

(17)

For tangency, x2-9=x-a

= x2-x+a-9=0

Put D=0=>1-4a+36=0 = a=3iT7

ly a=——

2 = p—
‘X _9| |X al (0,9

—six* 9|

<« —> X
y i alon 3TNEE
— : l 3 ;
. For 4 distinct solution, a e [_73’7 —3] U (=3, 3) U (3, :%7]

Hence, number of integers are 17 Ans.

Comprehension Type Question:

22,

Ans.

Sol.

23.

Ans.

Sol.

Paragraph for question nos. 22 to 23

Letf(x)=x2—2x—-1 V x € R. Letf: (—o0, a] = [b, ), where 'a' is the largest real number
for which f (x) is bijective.

The value of (a + b) is equal to

(A)-2 (B) -1 ©)0 (D) 1
(B)

f(x)=(x—1)2=-2 a=1b=-2

a+b=-1 Ans.

Letf: R > R, then range of values of k for which equation f (| x |) = k has 4 distinct real roots
is
(A)(=2,-1) (B)(=2,0) €)(-1,0) (D) (0, 1)

(A)

NI

\ 7§_1/ _ ; from graph k€ (-2, —1) Ans.
I y=k

yl\

PAGE # 10



24.

Ans.

25.

Ans.

26.

Ans.

Sol.

Paragraph for question nos. 24 to 26

An even periodic function f: R — R with period 4 is such that

_ | max. (|x], x?) ;:0<x<1
f(x)—[ ()|< | );1§x32

The value of {f(x)} at x =5.12 (where { } represents fractional part), is

(A){f (7.88) }
(A)

(B) {f (3.26) }

The equation of circle with centre lies on the curve f(x) at x =9 and touches x-axis, is

(A) X2 +y2—14x-2y +49=0
(C)x2+y?—-18x—-2y+81=0
(C)

If g(x) =|3sin x|, then the number of solutions of f(x) = g(x) for x € (-6, 6), are

©){f(212)} (D) {f(5.88) }

(B)x2+y?—18x—-4y+84=0
(D) x2+y2—18x+2y+81=0

(A) S |7 (C)3 (D)9
(B)
i
" N H
ok e
o ; —X )y 74 P S
+ 1 X & + + 4
T . g it P w®d > X
(0,0)
4
y!
(24) At x=512 = f(x)=x—4
Now f(5.12)=512—4=1.12
{f(5.12)} = 0.12 = {f (7.88)}
(25) At x =29, centre of the circle lies on f(x) = x — 8, then f(9) = 1
So, centre is (9, 1) and radius = 1
Hence required equation of circle is x2 + y2—18x -2y + 81 =0
A
//’-.\\\ ///’-.\\\ 3 ------- ;-;7-\\\\ ////-.\\\
/ | / \\ ) // \ 4 \\
/ \\ I/ \ / \ // \
/ \ N/ / \
(26) L, 4 Y Y Y
8 7 6 -5 4 3 2 -1 [0 1 2 3 4 5 6 7
V

From above graph, clearly number of solutions are 7 Ans.
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Matrix Match Type :

27.

Ans.

Sol.

28.

Match the following :

Column-l Column-li

A

Let f: [~ 1, c0) — (0, ) defined by f (x) = e*"*¥ | P | one-one
then f (x), is

Letf: (1, ©) > [3, ) defined by Q |into

f(x) = V10-2x+x? , then f (x) is

Let f: R — | defined by f (x) = tan’n[x? + 2x +3] | R | many one
where [ ] denotes greatest integer function, then
f(x)is

Letf: [3, 4] > [4, 6] defined by S |onto
f(x)=|x-1|+|x-2|+|x-3|+|x—-4| then
f (x)

T | periodic

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

(A)

(B)

(©)

(D)

f(x) = ex2+|x|

Clearly function is many one as f (1) =f (1)

Into as minimum value of f(x) = e s equalto1atx=0
sorange is [1, ») Ans. Q,R

f(x) = V2 —2x+10 = J(x=1)%+9

For x € (1, ) range is (3, «). Hence into. One-one as line drawn 11 to x-axis cut's
the graph at only one point.

Since x € (1, ) Ans. P, Q

f:R—>I

f(x)=tan’ T [x2 +2x + 3] =0 Ans.Q,R, T
For xe[3, 4]

f(x) € [4, 6]

As f(x)=2(x-1)for x € [3, 4]

Match the following :

Column-l Column-li

A

Letf: R" —> {-1,0, 1} defined by P | Into
f(x)=sgn(x—=x*+x"-x8-1)
where sgn denotes signum function, then f(x) is

Let f: R > R and satisfies Q | One-one
f(x)+xf(—x)=x+1,thenf(x)is

Letf: [0, 4] — [0, 9] defined by R | Many-one

f(x) =V6x—x? , thenf (x)is

Letf: [0, 3] — [2, 8] defined by S | Even
f(x) =2/x-1I*+Ix=2] then f (x) is

T | Onto
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Ans.

Sol.

AP R BPRS (CPRMDRT

(A)

(B)

(C)

(D)

Clearly x=x*+x"=x¥-1<0 V x e R".

Hence sgn (x—x*+x’=x8-1)=-1V x e R".

We have f(x) + x f(—x) =x + 1

Replace x by —x in (1) , we get

—x f(x) +f(~-x)=1-x ...

. From (1) and (2), we get

x2f(x) = xf(x)=x2-x ...

=1 +x)f(x)=1+x2

Hence f(x) =1

We have f(x) =6x — x?

Clearly range of f=[0,3]V0<x<4.

Y
(3.9)
n(4.8) y =6x— X

0 @0 \60)

We have f(x) = 2/x-11+1x-2]

2723+ pg<x<1
= 2 D 1<x<2
223 - 2<x<3

Clearly range of f=[2,8] VO<x<3.]
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