WORK SHEET-13 FUNCTIONS & 1LT.F.
[SINGLE CORRECT CHOICE TYPE]
Q.1to Q.10 has tour choices (A), (B). (C), (D) out of which ONLY ONE i1s correct.

Q.1 If f{6)=min. ( :Zx - 7‘ + ‘x — 4‘ - ‘x — 2 —siIn B| ) where x.0 € R, then maximum value of {(0) 1s
(A)2 (B)3 (C) 4 (D)5

Q.2 The number ofreal solution of the equation cos 'x +2cos 'x + 3cos 'x =6mis

(A)0 (B) | (C) 2 (D) infinitely many

Q3 Ifgkx)=2 J2sinx +cosx then maximum value of P(x) = \/g(x)‘ 2 + \/4—- g(xj 1S

(A)O (B) 1 ()2 (D)3
.=l oy
Q.4  Domain of the function f(x) = > "}i 1s[a,b]—{c},then (b—a+c)equals
\/cosx .
2
(A)0 (B) 1 (C) 2 (D)3
Q.5 Letf:(-m, 6 o)— (--;1 ;J such that f(x)=2tan '(2013%) %,then
(A)f(=3)+1(3)=0 (BY1(—2)—-1(2)=0
(C) f(x) 1s a decreasing function (D) f3(5)— f3(=5) is non zero

Q.6 Let f(x)= \/6_&5_@ 'x _ gl-sin '« and g(x)= \/SﬂH 'x then range of the function h(x) = f(x).g(x) is

[a,b], then (a+b)equals
(A)] (B)3 (C)2 (D) 26

Q.7  Ifthe equation x’ +px*+qx+1=0,(p<q) has only one real root x,,, then value of
2 tan ' (cosec X,,) +tan ' (2 sin X, sec” X)) is

T
T Vol | =1 =]
Q.8 If x =0 satisfies the equation sin ' x +cos ! x* + — =0, then the value of SCFI a —tan fi
- cot o —cosec o
1S equal to
g U (B) | ()] (D) 7

= ] | . . . B 5 .
Q.9 If f(x)= Z! X | [tan '(tan ;D , then number of solution(s) of the equation f{x) + x-=11s
r=()

(A)0 (B) 1 ()2 (D)3



I I

Q.10 The number of solutions of the equation sin 'x =2tan ' X, 1s
(A) 1 (B)2 ()3 (D)4

[PARAGRAPH TYPE]
Q.11 to Q.14 has four choices (A), (B). (C). (D) out of which ONLY ONE is correct.

Paragraph for question nos. 11 & 12

SR ol I
Let a (a>0¥reN)bethe r'term of a GP. such that ﬁ,fa] ‘a;-as-a; =(18a, +a,) and Z R
) r=1 a;

( 4 \ )
1)
I arei

Q.11 The value of Ztan SN j
SN \V

(A) 15 (B) 20 (C) 30 (D) 40

equals

a.+a,,

= . . s ;
Q.12 The value of sin {SH{HD + tan ‘(tan(a])) 1S equal to
]

(A)— 1 (B)0 (C) 1 (D) 27

Paragraph for question nos. 13 & 14

3-2|x| (2| x|-3)
I+ x| and g(x)= » .

Consider, f(x)=

Two more functions h(x)and k(x)are defined as
h(x) = max. {f(x), g(x)}

k(x)=min.}f(x), g(x)}

Q.13 If (x;, h(x;)) (i=1,2,3,...... n) are the points on the graph of y=h(x) where no unique tangent can

1
be drawn then ZI X; | equals

1=]

(A)3 (B) S (C)7 (D)8

Q.14 Ifthe equation k(x)=p has four solutions then number of integral values of p 1s(are)
(A)0 (B) | (C) 2 (D)3

[MULTIPLE CORRECT CHOICE TYPE]
Q.15 & Q.16 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

(2Xx —l)(Ex: —4px+p3)
(X + I)(_x: -—pzx { p: )

(where p > 0), then identify which of the following statement(s) is(are) correct?
(A)Ift ke (=1,1) thena +[3 =2 (B)If ke (-1,1) thena+[3=06
(O)If ke (1,3) thena+[3=4 (D)It ke (1,3) thena+[3=6

Q.15 It t:R-{-1.k} >R 1o, B} 1sabyective function defined by f(x) =



) ) F— [ 9 | i Tt C]ﬂ:
Q.16 Ifequation sin '+ x +cos "vx~ —1+tan ' tan y=k has atleast one solution, then k e [,} i s

where p, q € I, then value of (p + q) 1s greater than or equal to
(A)2 (B) 3 (C) 4 (D)5

[INTEGER TYPE]

Q.17 to Q.20 are "Integer Type" questions. (The answer to each of the questions are upto 4 digits)

Q.17 Let f(x) beareal valued function such that [f(x)+x>+1| > [f(x)|+|x*+ 1] and f(x) <0, then find

the absolute value of Z (1+ f(l‘)).

r=I
Q.18 Let f(x) =x*—3x—4 and g(x) =sgn x

_ -
then sum of all the roots of the equation g(f(x)) = SIN— - when x € [-10, 20]

(where sgn denotes signum function)

; . . 5+3x+tan o
Q.19 It complete domain of'the function f(x)= —— 10— X + /X

loc¢ |
02013 :
"\ 2 —sin3x

is [a.b] —A.

6L

[et L1s the sum of all entries in set A, then e +(b—a) equals

i

Q.20 If ) tan

n=( l 1 COT_I(I] 4'])(30[_[(“'{' 2)

cot ' (n” +3n+3)

J = tan '(Z] then find the value of [cos ! (cos(p—1)].

[ Note: [k] denotes greatest integer less than or equal to k.|

ANSWER KEY

Q.1 B Q2 B Q3 C Q4 B Q5 A
Q6 C Q7 A Q8 B Q9 C Q.10 C
Q.11 C Q.12 A QI3 D Q.14 B Q.15 AD
Q.16 ABC Q.17 (5] Q.18 [0041] Q.19 [0055] Q.20 [2]




WORK SHEET-13 FUNCTIONS & 1LT.F.
[SINGLE CORRECT CHOICE TYPE]
Q.1to Q.10 has tour choices (A), (B). (C), (D) out of which ONLY ONE i1s correct.

Q.1 (B)
ﬂ8)=111in,(§2x —7j+§x—4§+‘x—2—sin9‘ )

Letg(x)=|2x-7|+|x—-4|+|x—-2-smn0]|

7y 13 |
8(X)|yin = E(E) 5 t5 —sin 0 =2 —sin 0 =(0)
f(e)nmx: 3
Q2 (B)
cos 'x +2cos 'x +3cos 'x =n+ 21+ 3w
—> X =—1.
0.3 ()2
g(x) =2 2 sin x + cos x
g(x) € [-3,3]

Q4 (B)
Sol. 2xel[-1,1]

X
and cos x + T—I}O

.
o };h By
Cosx>1— ) from graph

x € R~ {0}

Domain 1s

— ——
e

(R
I



Sol.

Q.6
Sol.

Q.7

Q.8

(A)
f(x)=2tan ' (2013%) -

m
f(-x)=2tan ' (2013 ¥) - ,}

t

I T T _TC = | w;-m I
— Ytan—! | - _ i— =l l Xy — =9 =—tan "(20137) [—-—=
2tan (2013‘} , = 2cot (2013%) Bk ( )._ ,
T = X — -1 o T . .

= ~—2tan 42013%)=_| 2tan (2013“‘)—5 = f{—x)=—f(x) = f(x)is odd.

As, f(=5)=-f(5) = f2(=5)=f%5) = f45)-f3%-5)=0 Ans.

(C)
f(x)z \/6__55in ' x _Sl-f-;in ' % and g(x)= Jsﬁiﬂ 'x
X e[-1,1]

i i E 2 '."1'-' 'iJ i
6_sin'x _slsin'x _g_gin'x__ 5[5 )" -6(5™ )+5

Sain"l X r;,:-_:in'L X

(Sain 'x _5)(55411 ' x ~1) B 4_(55in "X _3)2
B q:-iill 17{ B _qh‘i]] I};

= y=h(x)=1(x).g(x) = \/_ (5’““ i""‘—h‘S)(f’f'ii” L ~1) = \/4—(55in b —3)2

(A)
fix)=x'+px?+qgx +1
f{0)=1 .

I { ] } ] [ 251 x ]
2 tan , + tan 5
SN X, I—sin” x,
2| tan™" | — +tan " (sinx, )
sin X,

2[_1{) =% (wrsing=i)

2
(B)
J | o2 A
Sin~ X+ ¢eos " X+ - = 0
TI: - ] 1 “»
3 5 +SIn 'X = -CO0S ‘X~



e =i -1 .2
5 cos{?+sm x} cos(—cos x)
= '-X:K:
= x=0, -1 (x =0rejected)
Xx=—-]1=a
T — L
” * sec (—1)—tan '(—1) 4
jlvVen expression = — T A—— '(—l)_ _3?[_ -
4 2
Q9 (O)
f(x) = iix' tan tan——]-— = | X | il
r_!lI 2" I‘='U'2r
[ \
x|(l+l+i_}+......_:-:) = X | . =2 | x| -
VA ]u_]
. 2
= fln)y=] %

=2 |x|=1-—x?
. Number of solutions = 2. Ans.

Q.10 (C)
(sin ' x)=(2tan ' x)
Take sine on both sides, we get
x =sin(2tan ' x) = x=0.+ 1Ans.

Q.11 (C)

Q.12 (A)
LetGPisa.ar ar. ............. from given information
a=2r1r=3

10
. —]1| Ay
(1) Ztantan 1( "'J
r=| 1

d.

=10 x 1= 30,
. .1 . (ar
(i1) sin lsm[-] +tan ! tan a
a

sin 'sin3 +tan 'tan?2
=n—3+2-1n=-1._Ans.




Q.13 (D)
Q.14 (B)

3-2|x]||

f(x)=

1+ x

<
. 3 I
(]) X ;i:,,_,_r A 2 . + 2 \ 0
Z X;[=7
=]
(11) k(x) = p has four solutions.
. P e 2)
Q.15 (AD)

f:R—{-1,k}—>R-{a, B}

(2x —1)(2x~ —4px +p°)
(X +1)(x* —p X +p°)

f(x):=

For the domain tobe R — {—1.k}, k must be a repeated root of x> —p’x + p>=0
Lpt-4p’=0 = p°(p’-4)=0,p=0,+2 (p= 0)
For p=0, k=0

" (2x—~l)2x3 | : i |
(X) = (x+1)(x?’) , DR —o-1, 0%, Rel R— 14,24
o+ =2
For p=2,k=2
oy o 2XmD2x-2) e 4, 2]
X)= (’{+l)(}i—2)2 = Dt R==L 25, Rt R =14, 25
o+ =06. Ans
Q.16 (ABC)

sin 'Vx +cos 'Vx2 -1 + tan "tany =k
0<x<l] and 0<x*-1<1
Hence.x =1

n =

i ] -
55 tan 'tany =Kk

—



=]

I T
S~ <tan tany < 5

#
sl

(73
S22

Hence, (p + q) = 4.

RAF 3
% x+yl < [x|+]y

But  [f(x)+(x*+ 1) >|f(x)] + x>+ 1]

f(x)+ (x> + 1) = [f(x)| +|x*+ 1| will be true iff f(x)-(x>+1)>0

=3 (‘{)3’0

But f(x)<0, . f(x)=0

Z l+f(r) Z] =5 Ans.

r=1

Q.18 0041

solutionsare 3,5.9.13.17.-7.-3.4
sumis4l.

Q.19 0055
[0-x>0—=> x<10 : x>0
x € [0, 10]
] 1
and 7 < : < |

3 2-sin3x
1.e., always positive
I

' . # 1. whensin 3x # 1
2 —sin 3x

. s
3x znmw+(-)" 5

e

nm | T
i-- = .. _!1-
g 3 (=) 3
T St 97 13n 17m 2lIx
SigeLA 6 6 6 6 6 6



_ l _ |
n=0 | + tan ]( ]-tan 1[ ]
n—+1 n+2 4

; fan — tan
= Ztﬂl‘lnl n-+ | n+2

() 1 i tﬁl] I( ] ] -tan ]( ] ]
\ n+l1 n+2 y
; | ![ 1 J | ,( | J
= Z tan | tan —tan | tan
n-( ( { n + l ] [ n + 2

= tan~! (tan '(l)) = tan | {g]

L P=T
’cos '(cos(m - l))] =[m—1]=2 Ans.




	WS-13 Function & ITF.pdf (p.1-3)
	WS-13 Function & ITF Sol.pdf (p.4-9)

