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CHAPTER 10 FUNCTIONS

Directions (Qs. 1-2): Read the information given below and answer the Questions that
follows'.

Ifmd (i) = | x |, mn (x, y) = minimum of x and y and Ma (q, b, c,....) = maximum of q, b, c, ...
Value of Ma [md (a), mn (md (b), a), mn (ab, md (ac))] where a=-2,b=-3,c=4 is
(a) 2 (b) 6 (c) 8 (d) =2 (1994)

Give that g > b then the relation Ma [md (¢). mn (¢,b)] = mn [a, md (Ma (a,b))] does not
hold if

(@) a<0,b6<0 b)) a>0,b>0

(c) a>0,b>0,|al|<|b] (d) a>0,b6<0,|al>b] (1994)
Directions (Qs. 3-6) : Read the information given below and answergthe questions that
follows :

If f(x)=2x+3 and g(x)= XT_?’ that

Jog(x)=

(@)1 0) gof() (022 @l (1994)
16x-5 X

For what value of x; f(x)=g(x—3)

(@) =3 (b) 1/4 (c) -4 (d) None of these (1994)

What is value of (gofofogogof) (x) (fogofog) (x)

(@) x (b) 023 (g EICxHI (1994)

4x—1 (4x—-5)(4x-1)
What isithe value of fo <fog) o (gof) (x)
@ x (b) x* © 2x+3 | (@) 23
4x-5
Directions (Qs. 7—10); Read the| information given below and answer the questions that

follows|:
le (x,y) = least of (x, y), mo (x) = |x|, me (X, y)= maximum of (X, y)

Find the value of me (a '+ mo (Ie (a, b)); mo (a + me (mo (a) mo(b))), at ¢ =—2 and b=-3
(@)1 ()0 (c)5 (d) 3 (1995)
Which of the following must always be correct fora, b > 0

(a) mo (Ie (a, b)) > (me (mo (a), mo (b)))

(b) mo (Ie (a, b)) > (me (mo (a), mo (b))

(c) mo (Ie (a, b)) < (Ie (mo (a)), mo (b))

(d) mo (Ie (a, b)) = Ie (mo (a), mo (b)) (1995)
For what values of a is me (¢’ —3a,a-3)<0 ?

(@) 1<a<3 b) 0<a<3 (c)a<0and a<3 (d) a<0 ora<3 (1995)
For what values of a le (a°-3a,a-3)<0

(@) 1<a<3 b) 0<a<3 (c)a<0and a<3 (d) a<0 ora<3 (1995)

Directions (Qs. 11): Answer the questions independently
Largest value of min (2+x°,6—3x), when x>0 is
(@) 1 (b) 2 (c) 3 (d) 4 (1995)
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A, S, M and D are functions of x and y, and they are defined as follows :
Alx,y)=x+y

S(x,y) =x-y

M (x,y) = xy

D (x,v) = x/y where y #0

(a) 50 (b) 140 (c) 25 (d) 70 (1996)
(@) a’ +b* (b) ab (c) a* —b* (d) al/b (1996)

The following functions have been defined :
la(x,y,z) =mm (x +y,y + 2)
le (X,y,z) ==max (x-y,y-2z)
ma (x,y, z) = (1/2) [le (x, v, z) + la (x, vy, 2)]

(@) la (x,v,z) <le(x,yv, z) (b)ma (x,vy,2z) <la (x,v,z)

(c)ma (x,y,2z) <le(x,v, z) (d) None of these (1997)
(@) 7-0 (b) 6-5 (c) 8-0 (d)7-5 (1997)
x=15,y=10 z=9 X (y,x—2) (x,9,2)

(a) 5 (b) 12 (c)9 (d) 4 (1997)

The following operations are defined for real numbers a#b=a+b if a and b both are positive else
a#b=1.aVb=(ab)"" if abis positive else aVb=1.

(2#1)/(V2) =

(@) 1/8 (b) 1 (c) 3/8 (d) 3 (1998)
{((I#D#2)— (10" V Iog,,0-1)} / (1V2) =

(a) 3/8 (b) 4log,,0-1/8 (c) (4+10")/8 (d) None of these (1998)
(X#-Y)/-XVY))=3/8, then which of the following must be true?
(@X=2Y=1b)X>0Y<0 (c) X, Y both positive (d) X, Y both negative (1998)

If x and y are real numbers, the functions are defined as f(x,y)=|x+y|,F(x,y)=—f(x,y)and
G(x,y)=—F(x,y). Nom with the help of this information answer the following questions :

(@) G(f (x, ), F(x, ) > F(f(x,),G(x,p))  (b) F(F(x,y),F(x,y)) = F(G(x,y),G(x,y))

(c) F(G(x,p),(x+y)# G(F(x,p),(x~y)  (d) f(f(x,1),F(x=y))=GF(xy),f(x~y)
y= X’

(@) f(x,»)G(x,y)4 () G(f(x, 0)f (x, y)F (x,y)/8

(c) =f (6, )G (x,y)/log, 16 —f(x,»)G(x, ¥)F(x,y)/ F(3x,3y)

G(f(G(F(2,-3),0)-2),0)
(a) 2 (b) -2 (c)1 (d) -1 (1999)
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Any function has been defined fm a variable x, whew range of x € (-2,2).
Mark (a) if F1(x)=-F(x)

Mark (b) if F1(x)=F(-x)

Mark (c) if F1(x)=—-F(—x)

Otherwise mark (d).

. , F1ixd,
- 2 ) E]
-2
Flxh Fiix}$o
2
= o] z = o 1
—2
-2
Fix) Fix4o

= o] 2

2 -2

Fix) Fl1x)§2
2
2 -

] o -2 \ln 2

= =1

-2 2

Certain relation is defined among variable A and B.
Using the relation answer the questions given below
@ (A, B) = average of A and B

". (A, Byproduct of A and B,
X (A, B) = the result when A is divided by B

(a) \(@(4, B,),2) b) @\(4,B,),2) () @(X(4,B,),2) (d) noneofthese  (2000)

(a) @x(@(4,8,),2)C),3)  (b) @(x((@(4,B,)),C2))
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(c) X(@\@(4,8,)2),C,3)) (d) XN@(\@(4,8,)2),C)2),3)

x and y non-zero real numbers
F(,y)=+(x+)", if (x+»)* is real otherwise = (x + )’
g(x,y)=(x+y)*if (x+ )" is real, otherwise =—(x+ )

(a) x and y are positive (b) x and y are negative
(c) x and y are greater than -1  (d) none of these

(@ f(x,y)=2g(x,y)for 0<x,y<0-5 (b) f(x,y)>g(x,y)when x,y<-1

() f(x,y)>g(x,y)forx,y>1 (d) None of these
f(x,y)=g(x,y)
(@)x=y b)x+y=1 (c)x+y=-2 (d) Bothb and ¢
X 1 2 3 4 5 6
Y 4 8 14 22 32 44
(@) y=ax+b b) y=a+bx+cx® (c) y= e (d) none of these
SO, y)=y+1 Sx+Ly)=f(x, f(x,»)
(@1 (b) 2 (c)3 (d) 4

Graphs of some functions are given mark the options.
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(2000)

(2000)

(2000)

(2000)

(2000)

@ f()=3f(-x) OV £()=f(=x) (] FX)=—F(x) (I 3£(x)=6/(~x)forx>0

¥
1 y=1
y=0 X ex

v
»
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L1

m(a,b,c) =min(a + b, c, a)

M(a,b,c) =max(a + b, c, a)

If a=-2,b=-3 and c¢=2what is the maximum between [m(a,b,c,)+ M (a,b,c]/2 and
[m(a,b,c,)—M (a,b,c]/2

(a) 3/2 (b) 7/2 (c) —3/2 (d) -7/2 (2000)
a b,c a b
(@) m(a,b,c) (b) —M (—a,a,—b) (c) m(a+b,b+c) (d) none of these (2000)
m(M (a,b,c)),m(a+b,c,b),—M (a,b,c) a=2,b=4,c=3
(@) -4 (b) 0 (c) -6 (d) 3 (2000)

f(x)=1/(1+x)if x is positive =1+ x if xis negative or zero
)= £ )
If x=1 find f'(x)/*(x) /() /(). [(x)

(a) 1/5 (b) 1/6 (c) 1/7 (d) 1/8 (2000)
If x=-1 whatwill f(x)be
(a) 2/3 (b) 1/2 (c) 8/5 (d) 1/8 (2000)

The batting average (BA) of a test batsman is computed from runs scored and innings played-completed
innings and incomplete innings (not out) in the following manner :
r, = number of runs scored in completed innings

n, = number of completed innings
r, = number of runs scored in incomplete innings
n, = number of incomplete innings
Ba=1""
nl
TO better assess a batsman's accomplishments, the ICC is considering two other measures MB 4, and MB
A, defined as follows:
MBA, :i+r—2max{o,(r—2—iﬂ :MBA, =112

n, n, n, n, n +n,

(@) MB A < BA<MBA, (b) BASMB A, <MB A




(c) MB A, < BA<MB A, (d) None of these

(a) BA and MB Ai will both increase

(b) BA will increase and MB A4, will decrease
(

(d) None of these

If f(x):log{r—x}, then f(x)+ f(1)is :
—X

@ fx+y)  (b) f{“y} (0 (x+y)f{ 1 }()
I+xy

1+ xy
x,[x]
L(x,y)=[x]+[y]+[x+y]

(@) L(x,y)=R(x,y)  (b) L(x,y)=R(x,y)
g(x)=max(5—x,x+2)

(@) 4-0 (b) 4-5 (c) I-5
f(xX)=x-2]|+|2-5-x|+|3-6—x]

(@) x=2-3 (b) x=2-5  (c) x=2-7
yZIOglox y:x_l
x>1
(a) Never (b) Once (c) Twice

(a) The two curves intersect once
(c) The two curves do not intersect

R(x,y) =[2x]+[2y]

x=y

o L)

(d) None of these

(c) L(x,y) <R(x,y)
g(x)
(d) None of these

"

(d) More than twice.

y=xX+x"+5y=x"+x+5 (2003)
—2<x<L2

(b) The two curves intersect twice

(d) The two curves intersect thrice

I+xy

4
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(2000)

c) BA will increase and not enough data is available to assess change in MB 4, and MB 4,

(2002)

(d) L(x,y) > R(x,y) (2002)

(2003)

(2003)

(2003)

Two binary operations @ and * are defined over the set (a,e, f,g,4) as per the following tables :

b3

0 |Q |5 [~

|0 (9 |>|W [k

> |0 (e

> [0 (oo
Q> [0 |0
Q[0 |9 |>|>

> |0 (e

QQ |Q Q |Q |Q

> (A0 |9 |®

Q[0 [>[—|a [

> (0 K |Q [

oK |>e|>

Thus, according to the first table f @ g —aa, while according to the second table g*/ = f', and so on.

Also, let f*=f*f g’ =g*g*g,andsoon.

n
(a) 4 (b) 5 (c) 2
feriref* ril
(a) e (b) f (c)g

@ eged

(2003)

(2003)



53.

54.

55.

56.

57.

58.

59.

(a) e (b) f (c) g (d) h (2003)
Let f(x)=ax’—b|x|, where a and b are constants. Then at x =0, f(x)is :

(a) maximized whenevera > 0,b > 0
(b) maximized whenevera > 0,b < 0
(c) minimized whenevera > 0, b > 0
(d) minimized whenever a > 0, b < 0.
If f(x)=x’-4x+p,and f(0)and f(1) are of opposite signs, then which of the following is

necessarily true ?

(@ -1<p<2 (b)0<p<3 (c) 2<p<l (d) 3<p<0 (2004)
Directions (Qs. 55-56) ; Answer the questions on the basis of the information given below :
fi(x)=x 0<x<1

=1 x2>1

=0 otherwise

f,(x)=f,(=x) forall x

f,(x)=—f,(x) forall x

fi(x)=f;(=x) forall x

How many of the following products are necessarily zero for every x:
VACIVACONACIVACINACIVAED

(@) 0 (b) 1 (c) 2 (d) 3 (2004)
Which of the following is necessarily true ?

(@) f,(x)=f(x) forall x (b) f,(x)=—f;(-x) forall x

(c) f,(=x)= f,(x) forall x (d) fi(x)+ f;(x)=0forall x (2004)
Let g (x) be a function such that g(x+1)+g(x—1)=g(x) for everyireal x. Then for what
value of p is the relation g(x+ p)= g(x) necessarily true for every real x ?

(@) 5 (b) 3 (c) 2 (d) 6 (2005)

The graph of y—x against y+xis as shown below. (All graphs in this question are drawn to

scale and the same seal has been used on each axis.)
Y=xi

yox

Which of the following shows the graph of y against x?

T

Let f(x)=max(2x+1),3—4x, where x is any real number. Then, the minimum possible value

of fi(x) is:
1 1 2 4 5
(a) 3 (b) 5 () 3 (d) 3 (e) 3 (2006)




ANSWERS
1. B 2. A 3. B 4. C 5. B 6. C 7. A 8. D
9. B 10. C 11. C 12. D 13. B 14. D 15. B 16. C
17. C 18. A 19. B 20. B 21. C 22. B 23. D 24. D
25. D 26. C 27. A 28. D 29. D 30. C 31. B 32. B
33.D 34. B 35. D 36. C 37. C 38. C 39. C 40. D
41. C 42. D 43. B 44. B 45. D 46. D 47. B 48. B
49. D 50. A 51. D 52. A 53. D 54. B 55. B 56. C
57. D 58. D 59. E 60. 61. 62. 63. 64.

Solutions

1. (b) Ma[md(a),mn(md(b),(a),mn(ab,md(ab,md(ac))]
Ma[| -2 ” mn(| -3 |5 _2)9 mn(6a‘ -8 |)]
Ma(2,mn(3,-2),mn(6,8)]

Ma[2,-2,6]=06

2. (a) Ma[md(a),mn(a,b)]=mnla,md(Ma(a,b)]
Ma[2,-3]=mn[-2,md(-2)]
2=-2
relation does not hold for ¢ =-2 and b =-3
ora<0,b<0

3. fo 0= flg(x)} = f("T”j : 2["7‘? $3=x
gof (x) = g1/ (1)} = g(2x+3) = 2y
= fog(x) = gof (x)

4. (o) f(x)=g(x-3)

P43 x—3-3 _ x;6

4x+6=x-6
3x=-12
x=-4
5. (b) {gofogogo f(x)}{fogog(x)} from Q.3, we have
fog (x)go f(x)=x
therefore above expression becomes (x)-(x) = x°
6. (c) fo(fog)0(gof)(x)
We have, fog(x)=gof(x)=x
So give expression reduces to f(x) thatis 2x+3
7. (a) me(a+mo(le(a,b)),mo(a+me(mo(a),mo(b)))
Given a=-2,b=-3
=-2+mo(-3)
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10.

11.

12.

13.

10

=-2+3=1

mo (a + me(mo(a), mo (b)))

=mo (a+ me(mo(a)(—2),mo(-3)))
=mo(—-2+me(2,3)) =mo(-2+3)=mo(l) =1

= me(1,1)=1

(d) (a) mo(le(a,b)) > me(mo(a), mo (b))

=le(a,b) > me(a,b)as a,b >0 which is false.

(b) mo (le(a,b)) > me(mo(a),mo(b)) which is again false.
(c) mo(le(a,b)) < le(mo(a),mo (b))

or le(a,b) <le(a,b) which is false

(d) mo (le(a,b)) =le(mo(a), mo (b))

or le(a,b)=Ie(a,b) TRUE

(b) me(a® —3a,a—3)<0 or me[a(a—3),a—3]<0
Casel. <0, -3a>a-3=a(a-3)<0 orv

Which is not true.
Casell. 0<a<3,a(a-3)<0 or 0<a<3 which is true.

Case IlIl. a =3,me(0,0) <0 not true.

CaseIV. a>3,a(a—3)<0 or 0<a<3 not true.

Alternatively, it can also be found by putting some values of @, say a =—1 in case I.
a=1incaselland a =4 in case IV.

(b) le(a(a-3),(a-3))<0

Againin case I, a<0;a—3<0 or a<3

(from last Question) can be true)
Incasell, 0<a<3;a—3<0 or a<3 can be true

In case IlI, a =3,/¢(0,0) =0<0, not true

Incase IV, a>3,a—3<0 or a <3 not true

Hence (b) and (c) are correct.

(c) Equating 2+ x* = 6—3x

=X +3x-4=0=>x"+4x—x-4=0

or (x+4)(x—1)=0

= x=—4orl

But x>0 so x=1,so LHS=RHS =2+1=3

It means the largest value of function

min (2+ x°,6—3x)is 3.

(d) M(M(AM(x,y),S(y,x)),x)A(y,x)

M (M (A(6,1),2),A(3,2)

M(M(7,2),A(3,2))

M(@14,5)=170

(b) S[M(D(A(a,b),2)D(A(a,b),2)),M(D(S(a,b),2),D(S(a,b),2))]
= S[M(D(a+b,2),D(a+b,2)),M(D(a—b,2),D(a—b,2))]

- s[5 (5552
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14.

15.

16.

17.
18.

19.

20.

21.

22.
23.
24.
25.

26.

11

2 2 2? 4
(d) Since x>y>z>0
Sola(x,y,z)=y+z

:S{(cwbjz (ﬂjz:l:(wrb)z—(a—b)z _Qaeb) _

and le=max(x—y,y—z)
we cannot find the value of le. Therefore we can’t say whether la > [le or le > la .
Hence we can’t comment, as data is insufficient.

(b) la(10,5,3) =8
le(8,5,3)=3

ma(10,4,3)=%[7+6]:%:6-5

(©) ma(15,10,9):%[19+15]:12

min(10,6) =6
le(9,8,12) =1
le(15,6,1)=9

2+1 3
c) 2#1)/(1/A2) = ==
(c) (2#1)/(1/A2) 713

(a) Numerator =4-[(10"Alog,,)0-1)]
=4-(10"A(-1))=4-1=3
Denominator =1V2=2"2 =8

Hence answer = g

Num _l
Den 1

=1

(b) Try for (a),(c) and (d) all give numerator and denominators as 1 i.e.,

Hence (b) is the answer.

(b) Going by option elimination.

(a) will be invalid when x+ y =0

(b) is the correct option as both sides gives —2| x+ y| as the result.

(c) will be equal when (x+y)=0

(d) is not necessarily equal (plug values and check)

(c) Consider option (c) as

~F(x,9).G(x,y) =~ |x+y]|.|x+y|]|=4x" for x=y.

And log, 16 =log, 2* =4, which gives value of option (c) as x°.

(b) Solve sequentially from innermost bracket to get the answer. Answer is (b).

(d) From the graph Fl(x)= F(x) for x € (-2,0) but, Fl(x)=-F(x) for x €(0,2).

(d) From the graphs, F1(x)=-F(x) and also F1(x)= F(—x). So both (a) and (b) are satisfied which is
not given in any of the option.

(d) By observation F1(x)=-F(x) and also F1(x)= F(—x). So both (a) and (b) are satisfied. Since no
option is given mark (d) as the answer.

(c) By observation F1(x)=—F(—x). This can be checked by taking any value of x say 1, 2. So answer
is (c).
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27. (a) @(4,B)=

A+ B

A+ B

\(@(A,B),2):[ jx2:A+B

28. (d) X((@(\(@(4,B),2),(),2),3)

29.

30.

31.

32.

33.

34.
35.

36.

37.

38.

12

([((52202)uc) o)) -2t

= average of A B and C.
@ {xz <x 0<x<l f(ny)=(x+2)"

5 5 when x and y are positive thus for
x*>x l<x g(x,y)=(x+y)

x+y>1,(x+»)" <(x+y)’ therefore, f(x,y)< g(x,y)

we can therefore eliminate answer option @ if xand y are both negative then f(x,y)=(x+y)’ and
g(x,y)=—(x+y) nowfor -1<x+y<0,then (x+y)’ <—lx+y

therefore f(x,y)<g(x,y)

thus answer option b is eliminated. As evident from the above discussion, for x and y > -1, we cannot
again guarantee that f(x,y)> g(x,y).

(c) When 0<x,y<0-5,x+y may be <1 or 1, so given statement (a) can be true or false.

When x, y <—1, again statement (b) can be true of false.

When x,y>1Lx+y>1 hence f(x,y)<g(x,y).

S(x,y)>g(x,y)

Thus statements (c) given is necessarily false.

(b) When x+ y =1 we have (x+y)* = (x+ )"’

ie, f(x,y)=g(x»)

Thus answer is (b)

(b) It is not liner in x and y that's way option (a) is neglected. It also can’t be exponential. By

substituting X and Y in y =a+hx+cx’ we see that it gets satisfied,.

d) f(x+Ly)=f1f,f(x,»)]

put x =0, f(1,y)= f10, £(0,»)] = f10,y +1]

=y+l+l=y+2

put y=2, f(1,2) =4

(b) As graph is symmetrical about y-axis, we can say function is even, so f(x) = f(—x).

(d) We see from the graph. Value of f(x) in the left region is twice the value of f(x) in the right
region.

s0 2f(x)=f(=x) or 6f(x)=3f(-x)

() f(—x) is replication of f(x) abut y axis —f(x) is replication of f(x) about x-—axis and
—f(=x) is replication of f(x) about y—axis followed by replication about x —axis. Thus given graph
is of f(x)=—f(—x).

(c) Putting the actual values in the functions, we get the required answers.

m(a,b,c)=-5,M(a,b,c)=2

so [m(a,b,c)+ MM (a,b,c)]/2 is maximum.

(c) m(a,b,c)=min(a+b,c,a);
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39.
40.

41.

42.

43.

44.
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-M(—a,a,—b)
=-—max(0,—-b —a);
m(a+b,b,c)=min(a+2b,c,a+b)

(c) m(M(a—-b,b,c),m(a+b,c,b), —M(a,b,c))=m(3,4—6)=—-6

d ()= L =% as x is positive.

2
11/23

LPO=1 )= f[2/3]:§

fFH=rf)=

A :g thus /(1) () /(D). £7(1) =%
(c) When x is negative, f(x)=1+x
f(-)=1-1=0
D= (D)= f(0) =1

1

D= £ 1>)f<1>—li=5;

FED = £/ =2/3 and £3(-1)=3/5

(d) Clearly BA>MB A, and MB A, < BAas n, >n, +n,.

So option (a), (b) and (c) are neglected.
ror _ 1 n v, I

see BA=-"1+-2>-"14+ Zmaxx|0,2*-—-L
nenoonn n, n

r
because —= > 0 and
n

1

7 n, r, n, F v, _ 1, Nt
_22(_2X_2__2X_1j or _22_2_%
n non, non

So none of the answers match.

4

Study Adda

(b) Initial Ba =50,BA increases as numerator increases with denominator ruminator remaining the

same
+ 2
MB 4, = decreases as average of total runs decreases form 50, as runs scored in this inning are less
n,+n,
than 50.

(b) f(X)—logG j and f(y)—log[ *y j
1-y

@+ f()= 1og(1+xj+1 g@f—;j

1o (1+xj I+y 1o I+x+y+xy
8 I-x){1-y 8 l-x—y+xy
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(1+xy)[l+x+yJ
1+xy
(1+xy)(1—x+yj
I+xy
[Divide the Nr and Dr by (1+xy)]

=log

1+ xX+y
~ log 1+xy:f(x+yj
XY 1+ xy
I+ xy

(d) [x] meansif x=5-5, then [x]=5

Llx, y]=[x]+[y]+[x+y]

R(x,y) =[2x]+[2y]

Relationship between L(x,y) and R(x,y) can be found by putting various values of x and y.
Put x=1-6 and y=1-8
L(x,y)=1+1+3=5and R(x,y)=3+3=6
So (b) and (c) are wrong.

If x=1-2and y=2-3

L(x,y)=1+2+3=6 and R(x,y)=2+4=6
or R(x,y)=L(x,y), so (a) is not true.

We see that (d) will never be possible.

(d) g(x)=max(5—x,x+2). Drawing the graph

(1.5.3.5)

(-2.0) (5. 0)

The dark lines represent the function g(x). It clearly shoes the smallest value of g(x)=3-5.

(b) f(x)=x—-2|+|2-5—x|+|3:6—x| can attain minimum value when either of the terms = 0.

Casel:

When | x-2]=0=>x=2,valueof f(x)=0-5+1-6=2-1.
Casell :

When |2-5-x|=0=x=2-5valueof f(x)=0-5+0+1-1=1-6
Case III :

When [3-6-x]=0=>x=3-6

= f(x)=1-6+1-1+0=2-7

Hence the minimum value of f(x) is 1-6 at x=2-5.
(b) The curved can be plotted as follows :

y = log x

y==

4
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We see that they meet once.

smdv’

4

(d) Substitute values —2 < x <2 in the given curves. We find the curves will intersect at x =0,1 and —1.

(@) From the table, we have g * g = / (this is g squared)
h*g = f (this is g cubed)
h* g =e (this is g to power 4)

d) fRf*{fD(f*[)}] is to be simplified. So we start from the innermost bracket.

S*f=h

f®h=e

fre=f

f®f=h

@@ {@“*(f"@g’ ) e
f*f=hg*g=ha*a=ae*e=e
h*f=gh*g=fa1°=ae8=e
g*f=ef*g=e
e*f=ef*g=e

et f=fetg=g

= =g

So, f'=f&f =f*f=hSo, g’=g"*g'=g*e=g

.. {aIO *(flO @g9)}@68

{a*(h®g)le

{a*f1@e=e.

(d) y=ax’-b|x]|

As the options (a) and (c) include a>0,b>0

+1) x=1)
' x£0 xz0 y=3t

We take a=b=1

Accordingly the equation becomes y = x*—| x|.

A quick plot gives us.

So at x =0 we neither have a maximum nor a minima.
As the option (b) and (d) include a > 0,6 >0

We take a=1,b=-1
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y=x(x-1) ymx[x+1)

According the equation becomes y = x*+| x|
So at » =0, we have a minima.

b) f(x)=x"—4x+p
fO=p,fA)=p-3

Given f(0) and f(1) are of opposite signs.
p(p-3)<0

If p<0 then p—3 isalso less than 0.

.. p(p=3)>0 ie., p cannot be negativce.

*. choice (a), (c) and (d) are eliminated
O0<p<3

(b) Consider the product f,(x) f,(x);

for x>0, f,(x) =0 hence f (x)f,(x)=0
and for x <0f(x) =0, hence f (x)f,(x)=0
Consider the product £, (x) f;(x);

for x>0, f,(x) =0, £;(x) =0, hence f,(x)f;(x)<0
for x <0, f,(x) >0, £;(x) <0, hence f,(x)f;(x)<0

Consider the product f,(x)f,(x)

for x>0, f,(x) =0, /;(x) =0, hence f,(x)f;(x)=0

for x <0, f,(x) =0, hence f,(x).f,(x)=0

S f(x).f(x) and f,(x).f,(x) always take a zero value.

4

Study Adda

(b) choice (a) : from the graph it can be observed that f (x)= f,(x), for x<0 but f (x)=# f,(x) for

x>0.

Choice (b) : The graph of f;(x) is to be reflected x-axis flowed by a reflection in y-axis (in either

order), to obtain the graph of —f;(—x) this would give the graph of f(x).

Choice (c) : The graph of f,(—x) is obtained by the reflection of the graph of f,(x) in y-axis, which

gives us the graph of f,(x) and not f,(x) hence option 3 is ruled out.
Choice (d) : for x> 0f,(x) >0 and f; =0 hence f, =(x)+ f;(x)>0

(d) g(x+D)+g(x—1)=g(x)
g(x+2)+g(x)=g(x+1)

Adding these two equations, we get
g(x+2)+g(x-1)=0

= g(x+3)+g(x)=0

= gx+4)+g(x+1)=0

= g(x+5)+g(x+2)=0
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= g(x+6)+g(x+3)=0
= g(x+6)—g(x)=0
(d) From the graph of (y—x) versus (y+x), it is obvious that inclination is more than 45°.
Slope of line = Y—* _ tan(45° + 6)
y+x
y—x l+tan@

y+x_1—tan6’

By componendo-dovidendo P -~ which is nothing but the slope of the line that shows the graph of
X tan

y versus x.And as 0° <@ <45°, absolule value of tan @ is less than 1.

. is negative and also greater than 1.
an

= The slope of the graph y versus x must be negative and greater than.1. accordingly, only option (d)
satisfies. This can also be tried by putting the value of (y+x) =2 (say) and (y—x)=4
Hence, we can solve for value of y and x and cross-check with the given options.
(e) f(x)=max(2x+1,3—-4x)
Therefore, the two equations are
y=2x+1and y=3—-4x
Now, y—-2x=1
Y

BN

1 -1/2

Similarly, y+4x=3

B

3 3/4

.. Their point of intersection would be
2x+1=3—-4x

> bx=2=>x= 1

3

So, when xS%, then f(x) =3-4x

max

max

and when xZ%,then f(x) =2x+1

Hence, the minimum of this would be at x :é

ie y—é
Ty _3

Alternative method :

As f(x)=max(2x+1,3—4x)

We know that f(x) would be minimum at the point of intersection of these curves.
ie, 2x+1=3—-4x

ie., 6x:2:>x:%
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