JUNE 3™ WEEK CLASS TEST 3

FUNCTIONS

MATHEMATICS (FRESHER)

Dear student following is a Moderate level [O O @ O Q] test paper. Score of 15 Marks in 10 Minutes would be a
satisfactory performance. Questions 1-10(+3,-1) (Questions have only one correct option)

2 Q.6 If 1 lies between the roots of equation
Q1 letf(x) =1+ X and f (x) = fff ....... f(x) y2 - my + 1 = 0 and [x] denotes the great-
) est integer value of x, then value of
then the maximum number of real roots of
fix)lis/are- s 41x| m |
( ) ( ) o |X|2+16 1S-
(C) Zero (D) Infinite
Q.2 If [x] and {x} represent integral and frac- (A) -1 (B) 1 (C)0 (D) %
tional part of x then the function defined by
1000 _ ‘
f(x) = [x]* Z ~1o0o Is equal to- Q.7  Solution set‘ of f1(x) = x |s_a _plroper subset
r=1 of the solution, set of f(x) = f1(x) then-
(A) 2[x] + {x} (B) 4x (A) Solution set of f}(x) = x is identical to
(C) x (D) 4[x] + 1000 {x} solution set of f(x) = x
(B) f(x) = f1(x) has infinite solutions
(C) f(x) & fi(x) are identical
2
Q.3 f(x) = (X;f)l ,—o < X< &, then- (D) None of these
(A)0 < f(x) < 3 (B) 3 < f(x) <9 Q.8 The range of the function
(C) 0 < f(x) < 10 (D)0 < f(x) <7 sin (sin™* x + cos™x), |x| < 1is-
(A) [_11 1] (B) (_11 1)
Q.4 The set of values of x for which |[f(x)| + (C) {0} (D) {1}
[g(x)| > |f(x) + g(x)] if f(x) = x - 3 and
g(x) =4 -x Q9 Ifg(x)=x2+x-2and
(A)R (B)R-[3,4] 1
() [3, 4] (D) (- w0, 3) > (gof) (x) = 2x?>-5x + 2, then f(x) =
Q.5 Range of f(x) = [|sin x| + |cos x|], where (A) ZXZ_ 3 (B) 2X2+ 3
[.] denotes the greatest integer function is- (C) 2x* + 3x + 1 (D) 2x* - 3x - 1
(A) {0} (B) {0, 1}
(C) {1} (D) None of these Q.10 The domain of the function f(x) = x/1°9x js-
(A) (0, ©) - {1} (B) (0, )
(C) [0, ») (D) [0, ) -{1}
——— 3 —————-
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MATHEMATICS (FRESHER)

Sol.1

Now, we want those points for which |f(x)]
+ |g(x)| > 1 clearly forx < 3,7 -2x > 1 and
forx >4,2x-7>1butfor3< x<4,13% 1.

JUNE 39 WEEK CLASS TEST 3 FUNCTIONS
SOLUTIONS
(B)
2 X+2
f(x) =1+ - x

Sol.2

Sol.3

Sol.4

0 Equation f (x) is always quadratic in x.

Hence maximum number of real roots are 2.

(<)

CaseI: Whenx Ol

[x]=xand{x+r}=0forrpgl

Thus f(x) =x+ 0 =x

CaseII: Whenx OR-1

[x] = integral part of x,
{x+r}y={x3forr=1,2,..... , 1000

Thus f(x) = [x] + {x}

=X

(©)

3 2
00 =y = S5t

, Clearly y > 0 and (y -

1)x2-6x+y -9 =0isaquadraticin xand x
is real so disc (A) > 0

O A =-4y(y-10)

0 y<1l0asy >0, A >0
O 0<yc<10

(B)

o f(x)+g(x)=1
O Ifx)+g9(x)| =1
and [f(x)| + |g(x)|

=7-2x ifx<3
=1 if3<x<4
=2x-7 ifx>4

Sol.5

Sol.6

Thus given inequality holds for x O R - [3, 4]

(©)

Let y = |sin x| + |cos x|

O y2=1+sin2x<1+1=2
O 1<y’ <2

or y ol[1, 21

Thus f(x) = [|sin x| + |cos x|]

={1},fory o[1, y2]1&x OR.

(©)

Since 1 lies between the roots of y2 - my +
1=0

O f(1) <0
] 2-m<0
O m>2

We know A.M. > G.M.

|x]?+16
x|.4
O > > x|
4.|x]| 1
or < |x[P+16 = 2
m
0 4.|x|
-
© = |x]*+16

alxl )"
Hence |X|2+16 =
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JUNE 3 WEEK CLASS TEST 3 FUNCTIONS MATHEMATICS (FRESHER)

Sol.7 (C)
- - 2 -
The curves of y = f(x) and y = f1(x) will O f(x) = 121 -4(-4x" +10x - 6)
either intersect on line y = x or will coincide. B
Given solution set of f(x) = f}(x) is proper 5
superset of solutions of f(x) = x. _ 1% V16x? -40x +25
2
0 f(x) and f-*(x) must be identical.
_ -1#,/(4x -5)?
Sol.8 (D) IS
As we know cos=! x + sin“! x = g _ —1+4x-5
B 2
T
O f(x) =sin5 =1 _ 4x-6 —4x+4
2 T2
O Range of given function is {1}

=2X-3,-2X+ 2

Sol.9 (A)

Giveng(x) =x*+x-2

Sol.10 (A)

1
and (gof) (x) =4x?>-10x + 4 f(x) = xlogx

O (f(xX))?>+f(x)-2=4x2-10x+4

f(x) is defined forlogx # 0 and x > 0
O (f(x))?+f(x)-4x2+10x-6=0

0 x # 10°andx > 0
is quadratic in f(x) 0 x# landx >0
0 x 0(0, w)-{1}.
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