JEE CHAPTER-WISE TESTS

JEE MAIN ANSWER KEY & SOLUTIONS

SUBJECT :- MATHEMATICS
CLASS :-12th
CHAPTER :-FUNCTION

ANSWER KEY

-—

O 2 O 3. © 4
®) o A 10. (A 1.
®) 16 (A 17. (D) 18
5 23. 2 24. 0 25.
2 30. 64

(B)
D)
©)
5

PAPER CODE :- CWT-2
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1. (D) )
Sol. Clearly (f+g)(x)=f(x)+g(x)= 2V x €R= —p<_1 2y+1 Vye |-1,=
constant function 2y
Hence the function (f + g) (x) definedon R >R
is neither surjective nor injective.] (2}, 11 jz
Hence p<-
2. ) 2y min
Sol {(20, 1), (19, 3), (18, 5), (17, 7), (16, 9), (15, 11),
(14, 13), (13, 15), (12, 7), (11, 19), (10, 21), vl 2
(9,23), (8, 25), (7, 27), (6, 29), (5, 31), (4, 33), Now max. value of | =2~ | occurs aty=-—
(3,35), (2, 37), (1, 39)) 2y
Clearly Ris neither reflexive, nor symmetric nor
transitive. : __1
1 and is equal to 4
3. ©) 1
Sol g Wehave [2x?]+x—-n=0 o< " — B Ans]
= x hasto be an integer.
= n=2x2+x = x(2x+ 1) > D)
Sol. Wehave,
. n canbe 21, 36, 55, 78 corresponding
tox=3,4,5,6. f(x) = 4cos* x—zn —2cos x—zn
Hence, sum of all possible values of n is 47 21
equal to 190. Ans. X7 2 X1t
Note: If x is negative also then answer is = 2c0s2( 5 j —2COS( 5 j
435.] 4n 2n
2
X—T X—T
4. (B) = | 14+cos 2) —2COS( 2) =1+
21 21
x—1 X—T
Sol. Wehave y=———F—— = py—xy+y=x— cos2
p—x“+1 272
1=>xy+x-y(pP+1)-1=0 n
As, x €R,s0 D20 = 1+4y (y(p+1)+1) Clearly, period of f(x) = —— =2n° Ans|]
>0=>4y?(p+1)+4y+12>0 21’
. 6.  (©
Since y#|—1,— Sol. g(x3+1)=x8+x3+2=(3+1)2-x3+1=(x3
3 +AR -3+ =)+ 1= (3 + 12— (x3+ 1) +2
Put x3+1=t
So, 4y’ (p+1)+4y+1<0 Vye
So, gty =t2—t+2
[_1’ __1} = (2y+1)2+4y2p<0 = 1) =P (1) F 2= xE
3 3x2+ 4. Ans.]
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7. (B) )
Sol.  f:[1,00)—>[1, ) _ex _X
y = f(x) = 2&-1) = log,4 = x(x — = ox+x+1 " 1
1)
log,y=x(x—1) 2
xzzx—logzy=0 (a—x)z X
X(a+D+1 1
1+4/1
. J1+4 log,y _ . _
) comparing or=1 & oa+1=0
1+./1+4 log, x a=-1]
0=
12. (D)
8S'°|_ ;B()X)=1+{X} Sol. f(x)=(x-5a2+5-a = 5-a=1 =
f(x) = sgn (x) a=4l]
(fog) (x)=f(1+{x})=sgn (1 +{x})=1]
o, A 13.  (B)

Sol. f :[1,0)—> [2, o) Sol. Lety=g(x) = x=gy)

1 x2+1
f)=x+— = y= x
X X y=af|—+1
x2—xy+1=0 a

2
(= YENY -4 f(gﬂJ =§ - §+1= f_l(zJ

2

2
— -4
X = % (rejected) as x — o0,y = x=a { 1[1 1}
a
— o
X
1 (x) X ++/x2—4 ] :>g‘1(x)—a( [—j IJ Ans.]
T (x)= — a
2

10.  (A) , 14. (B)
Sol. Total 2*=2 =14 Ans. _ Sol.  The following sequence of graphs gives a

(4 books to be distributed in 2 children so that progression that leads directly to the answer.

every X

4

E F y
y=|x+3| [
X

(_390)
Books m/Shyam
child must get at Ieast one book)
T-Into ]
1. (D)
ax Y
Sol. y=f(x)= ; X #= =1 /
x+1 y:|x+3|—2/
fFIf(x)]=x *
[ ax } o-ox (-332)
fl—— | = =
x+1 (x+1)(ax+lj X
n+1
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19. ©)
Sol. yx+2y=x2+x+7
Y- 2 _
\ (3.2) Y x2+x(1-y)+7-2y=0asx €R
/ D>0
A (1-yP-4(7-2y)20
y=lx+3-2 { x y2+ 6y —27>0
(y+9)(y-3)=0
y € (-0, — 9] U [3. )
15. (D)
.. Smallest positive value of f(x)is 3. ]
Sol.  hogof(x) = cos™ (\/ sin’ X)
20. (A)
= cos~(sin x) = g -X x-D(x-2) x-2
Sol. f(x)= (x-3)(x—-1) X_3,X¢1,3
gofoh(x) = /sin®(cos™' x) = v1-x> Domain of function =R —{1, 3}.
fohog(x) = sin?(cos™/x )=1-x. _ 1 .
Thus no two composites are equal. Range of function =R - 9’ Ans. ]
16. @A) 2. 8
234352 —2x 42 Sol. Range of f(x)is[0, 7)
Sol. g(x)= o 2x 1 Hence,d =7
XooeXs Now, one root of P(x) is less than 1 and other
5 5 root greater than 2.
_& ;DEX _2"1*2) Hence, P(1)<0 = 21-3m<0=m>7
(" =x)+ and P(2)<0=> 24— 2m<0=>m > 12
Hence, m > 12,
(< +DI(x=D* +1] 50 .. Least integral value of m is 13
2
= 2(X_1j nl = (k—5)=8. Ans|]
2 2
22, 5
forall xin (—o0, 00) and log x is real for all x > 0. It 1
follows that fog(x) =log g(x) isdefinedforallrealx. ~ gol.  f(x) = ./ x2 —|x]| + ﬁ
17. (D) Let 4
Sol. e | x|= 1
f (g(h)))+eg(h(f(=3)))+h(f(e-n)) =yt + o 2
9-t
=2+5+0=7 ] t(t—1)>0 and 9-£>0
18. (C) J) ]1 and te(-3,3)
_ [ x| =1 x=1 or x<-1
Sol. f(x)=g(X);f'(x)= 2( ) - g'(x) or [x]<0 = x=0
X — —
g | i I
-1 0 1
(1)= gz(l) g(1)= 9 f'(3) T 9 (2 _I3 ({) I
_ —_1 Ans.] Hence number of integer in the domain of
T 18 ' functionis 5 Ans. |
3
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23. 2 25. 5
Sol. ¥ Sol. o [x+yl < |xI*lyl
4 But  |f(x)+ (x2+1)] > [f(x)|+|x2+ 1|
- [‘[anx]2 +5[tanx]+6 [f(x) + (x2+ 1)| = [f(x)| + [x3+ 1| will be
true iff f(x) - (x2+1)>0
4 =f(x)=0
~ ([tanx]+2) ([tanx]+3) But f(x) <0, .. f(x)=0

5

5
m 2 > (1+£(r)= Y1 =5 Ans.]
X e (0, —J

r=1 r=1

2
= tan x € (0, ) 26. 4
= [tanx]=0,1,2,3, ...... Sol. Let A/x—-1++/17—-x=t
Let [tanx]= n,ne N W {0} 2
= x-1+17-x+24/64—(x-9)" =12
4

~ (n+2)(n+3) = 16+24/64—(x—9)* =
) ) = f(t)= V4+t>, te [4, 4\/5]
e

2ot f)y=5 = 4+2=25 = t=+21
Required sum of all values of y = = f-1(5) = \/ﬁ = [ (5)]=4]
4(l_l+l_l+ ...... ooJ =2Ans.] 27. 3
2334 Sol. f(x)=mx +4
g(x)=m'(x=5)+17
4. 0 g(F(x))= m(mx + 4) — 5] + 17 = x
Sol.  For g(x)to be bijective *.* ldentify function
Clearly >0 i
and 4+02=7+20 :>m—17,m_17
= o?2-200-3=0 |
= (@-3)(a+1)=0 =f()= 7 x+4
{x+ll, x <2 f(136)=12=4k = k=3 ]
alx) =
3x+7, x>2 28, )

dreT Sol. 2—:§1 and f(1)=2
k2—3k+1>-1=>k2-3k+2>0=> (k- 1)(k
~2)>0
=k e (-, 1] U2, o)
Also f(1)=2
1+2(k*-3k+1)+k>-1=2=3k’-6k=0
=>k=0or 2

Hence, number of integral values of k are 2
Ans.]

. f (x) isinverse of g(x)
and  f(11)=g'(11)
and gx)=11 = x=0= g'(11)=01]
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29. 2

eX —e N

Sol. “fx)= =

e’ +e

Sofor x>0
X

=f =
y =f(x) 2

—11 —2X
y—z( —-e)

0<x<w
=0<e&<1

et —e”

€

—X

—e
2e*

= -1<-—e%<0
=0<1-e*<1

x<0

S.ba+4b=2 Ans.]

30. 64

Sol. Given, f(x+f(x)) = 4f(x) &f(1)=4
Substituting X = 1 we get
(14f(1))=4f(1) = f(1+4)=16 = f(5)=16
Now substitute x =5, (5 +f(5)) = 4f(5) = f(5+16)
=64 =1(21)
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