JUNE 4" WEEK CLASS TEST 4 FUNCTIONS MATHEMATICS (FRESHER)

Dear student following is a Moderate level [O O @ O QO] test paper. Score of 18 Marks in 10 Minutes would be a
satisfactory performance. Questions 1-10(+3,-1) (All questions have only one option correct)

Q.1 Letnbea +veinteger and define f(n) = 1! + 1
20+ 31+ ... + n!, then values of P(x) and
Q(x) such that f(n + 2) = Q(n) f(n) + P(n) 1+ ¥ =R}
f(n+ 1) foralln > 1 are- Fig. (a) :
(A)P(x) =x-3 (B)P(x)=-x+3 ' '
OQx)=-x-2  (D)Q(x) =x+2 0

3

f 3

ax 2n-1 r
_ T 2fl - | = u -
Q.2 Iff(x) = >+ 4a a > 0, then er [Zn) 1 / ¥y=4x)
4
1

(A)2n  (B)2n+1 (C)2n-1 (D)n Fig. (b) :
Q.3  Let S(n) denote the number of ordered pairs B
tisfyi l+l—lh > 1 1

(x, y) satisfying » Yy ~n where n .
and x, y, n O N, then the value of S(6) =
(A) 3 (B) 6 (C) 9 (D) 12 Fig. (0) -

Q4 Ifa+b+c=abc a bandc OR*, thena+ ) i —
b+c -2 -

1 .7 Fig. ts th h of the functi
Wi ®F (©3F @3 &7 08 eereseniste gantortie cter

O -fx+1)-1 (D)-f(x+1)+1
Q.5 Theintegral solution for n,n, = 2n, - n,, where

n.n, 01 is/are- Q.8 [1,3]and][0, 1] are the domain and range
A 23 B)O C) 4 D) 2 (respectively) of the function
“ ) ) © (A) - f(x) (B) f(x - 1)

Q.6 If2f(xy) = {f(x)}¥ + {f(y)»forallx, y OR, (C)-f(x+1)+1  (D)-f(x+1)

100 .9 Fig. ts th h of function -

and f(1) = 2 then find the value of r:Zlf(r) Q (,IAg) z(fi)x)represen S e(g;aflr()x ?z)unc ion
(A) 2101 (B) 2101 2 (C) f(x + 2) (D) f(x-2)+1
(C) 2w° (D) 2100 - 1

Q.10 The domain and range (respectively) of
(A) f(-x) are [-2, 0] and [-1, 0]
(B) f(x) - 1are [0, 2] and [0, 1]
(C) f(x) + 2 are [0, 2] and [1, 2]
(D) f(x+ 1)+ 1are[-1,1]and [0, 1]

(Q.No.7 to 10) : The accompanying figure
shows the graph of a function f(x) with do-
main [0, 2] and range [0, 1]
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Sol.1

Sol.2

Sol.3

SOLUTIONS

©)
f(ny=11+21+ 31 +
fn+2)=114+21+31+.... + (n + 2)!
O {1r+21+ +(n+2)!}

=Q(N) {1 +2'+3!'+....+n!}

+ P(n) {1+ 2! + +(n+ 1)}
O {i'+2'+....+n3r+(n+ 1)+ (n+2)!

=(Q(n) + P(n) {11 + 2! +

+ P(n) (n + 1)!

Equating coefficients of {1! + 2! + .... + n!}
and (n + 1)! on both sides, we get

Q(n) + P(n)=1and P(n) = (n + 3)
On simplify, we get

QnN)=-n-20rQ(x) =-x-2
and P(x) =x+3

(<)

Given f(x) = > +va (1)
1-x \ﬁ;

o f(l-x)= a1+ 1a - Ja+a ...(2)

O from (1) & (2) we have
f(x)+f(1-x)=1

2n-1 r 2n-1 2n-r
O Zf(%)"‘;'{m

(<)

Given nx + ny = xy

or Xy -nx-ny+n2=n?

or (x-n)(y-n)=n?

O (x-=n) (y - n) are two integral factors
of n2

Obviously if d is one divisor of n? then for
each such divisor there will be an ordered

pair (X, y)

Sol.4

Sol.5

Sol.6

O S(n) = number of divisors of n?

g forn=6wehaved=1,2,3,6,9, 12,
18, 36

Thus S(6) =9

()
Using A.M. > G.M.

a+b+c

3 = Jabc

We have

a+b+c

5 z@+b+or

givena + b + c = abc
O (@a+b+c) >3

0 (@a+b+c)>33

(©)

nn,=2n -n,

2n,
O n(n,+1)=2n,0 n,= n, +1

0 ﬁ O integer

or n+1=-2,-1,1,2
or n=-3,-20,1
o n,=3,4,0,1

(B)
Given, 2f(xy) = {f(x)}¥ + {f(y)}*

forallx, y OR (1)
Putting y = 1, we get 2f(x) = f(x) + {f(1)}*
O f(x) =2 o f(n=2

100 100

Now D f() = ) 2r=2+22+423+ .. +210
r=1 r=1

B 2(2100 _1)
2-1

= 2101 - 2,

ABLES, 608-A, TALWANDI KOTA (RAJ.) Ph. 0744 - 6450883, 2405510

uuuuuuu

SN

PAGE # 3



JUNE 4" WEEK CLASS TEST 4 FUNCTIONS MATHEMATICS (FRESHER)

Sol.7-10[7-D, 8-D, 9-C, 10-D ]
To shift the graph of a function y = f(x)
straight up, we add a positive constant. To
shift the graph of a function y = f(x) straight
down, we add a negative constant to the
right hand side of y = f(x). To shift the graph
of y = f(x) to the left, we add a positive
constant to x and to shift to the right, we
add a negative constant to x.
For Q. 7, sin the fig. (@) is inversion then
shifting down and then shifting to the left so
it—f(x+ 1)+ 1.
Q. 8, 9 are clear.

Q.10 We find that the domain and range of
-f(x+ 1)+ 1are[-1, 1] and [0, 1].
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