nonzero. The solution to ax + b = 0 is less than
the solution to a’x + b’ = 0 if and only if

(1) a’b < ab’ (2) ab’ < a’b
b' b
(3) ab < a’d’ 4) —<—
a' a

XERCISE # 2 ALGEBRA
1 MARK 10. [X - (}’ - Z)] - [(X_y) - Z] =
(1) 2y (2) 2z (3) -2y (4) -2z
If x %0, X_ y2 and X_ 4y , then x equals - 11. Suppose hops, skips and jumps are specific
2 4 units of length. If b hops equals ¢ skips, d jumps
1) 8 2) 16 (3) 32 4) 128 equals e hops, and f jumps equals g meters, then
one meter equals how many skips ?

1 2 3

When x3, x + — and 1+—+— are multiplied bdg cdf cdg cef
’ 3 ’ D — @ — — @)

x X x O Dhs Do @ ag
the product is a polynomial of degree 12. Let p(x) = x> + bx + ¢, where b and ¢ are
(1) 2 23 3) 6 4 7 integers. If p(x) is a factor of both x* + 6x> + 25

w1 and 3x* + 4x> + 28x + 5, what is p(l) ?
Let f(x) = 1 Then for x? # 1, f(—x) is (1) 0 2) 1
(3)2 “4) 4
1 1 13.  (1+x2)(1—x?) equal
- . quals
1 2) —f(x 3 4) —f(—x
D g @0 @) g @ A D) Lxt ) Lo
If xy = a, xz =b and yz = ¢ and none of these (3) 1+x? - x? (4) 14+x? —x3 - x°
quantities is 0, then x> + y? + z? equals 14. Ifa-1=b+2=c-3=d+ 4, which of the
5 5 5 four quantities a,b,c,d is the largest?
ab+ac+bc
abrac+be ) a’+b +c (1) a (2) b (3) ¢ 4)d
abc abc 15. If (x,y) is a solution to the system xy = 6 and
) ) X%y + xy? + x +y = 63, find x> + y?
3) (a+b+c)? @ (ab)2 +(ac)” +(bc) 1173
abc abe (1) 13 2) 2 3) 55 (4) 69
If 60° = 3 and 60° = 5, then |ol0-a-b)/20-b) is 16. It takes A algebra books (all the same thi.ckness)
and H geometry books (all the same thickness,
M @2 3 V5 @Iz which is greater than that of an algebra book)
to completely fill a certain shelf. Also, S of the
1 _1
If x, y and y — — are not 0, then Y equals algebra Pooks and M of the geometry books
X y—i would fill the same shelf. Finally, E of the
Xy algebra books alone would fill this shelf. Given
(H 1 2) xly 3) y/x 4 ;_; that A, H, S, M, E are distinct positive integers,
) it follows that E is
The product of all real roots of the equation
xlozox =10 is (1) AM+SH o AM” +SH?
2, 2
(D 1 2)-1  @3)10 (4 107 M+H M +H
If2x +1=8,then4x + 1 = AH-SM AM —SH
(1) 15 (2) 16 (3) 17 (4) 18 G v-m @ vm
Let a, a’, b, b’ be real numbers with a and a 17.  Evaluate log,(tan 1°) + log,(tan 2°) + log(tan 3°)

+...+ log,(tan 88°) + log,,(tan 89°)
1 1
—lo —\/gj
() > glo(2

41

(Ho

1
—log;n 2
(3) 5 9810



18.

19.

20.

21.

22,

23.

24.

25.

26.

If p is a prime and both roots of x> + px — 444
p = O are integers, then

MHl<p<ll ) 11<p<g21
3) 21 <p<3l @ 31<p<21
If b and ¢ are constants and
(x+2)(x+b)=x2 + cx + 6, then c is

1) -5 (2) -3
(3) -1 4)5

If a and b are integers such that x> — x — 1 is
a factor of ax® + bx2 + 1, then b is

-2 @)-1 3)0 41
Suppose that p and q are positive numbers for
which logy(p) = log,,(q) = log,s(p+q).

What is the value of q/p?

(1) 4/3 (2)%(“@)

(3) 8/5 4) %(Hﬁ)

If a+b =1 and a> + b?> = 2 then a* + b3 equals-

1
(1) 4 4 2

Which of the following is a factor of
ab(c? + d?) + cd(a? + b?) ?

(1) ab (2) 2+ d?

(3) ab + cd (4) ac + bd

If n is a real number, then the simultaneous
system to the right has no solution if and only
if n is equal to -

1
2) 35 (3)3

nx+y=1L,ny+z=1x+nz=1

(1) -1 2) 0
31 4 O0orl
2 3 1
If x#0,0r4andy # 0 or 6, then —t-==
X y 2

is equivalent to -

4x
(D 4x+3y=xy (2 Y=g
4
Xy y _
—+==3 — =X
(3) 3+3 Ol

What is the remainder when x5! + 51 is divided
by x + 1?

1o
(3) 49

2) 1
4) 50

27.

28.

29.

30.

31.

32.

33.

34.

For positive real numbers x and y define

x-y
X+y;‘[hen—

x*y=
(1) "*" is commutative but not associative
(2) "*" is associative but not commutative

s . . .
3) is neither commutative nor associative
(4) "*" is commutative and associative

What is the smallest integral value of k such that
2x(kx — 4) — x2 + 6 = 0 has no real roots ?

1) -1 (2)2 (3)3 4) 4

2

If g(x) = 1 — x* and f(g(x)) =~
then f(1/2) equals - )
(1) 3/4 ) 1
(3)3 @ 212

Which statement is correct ?

(1) If x < 0, then x? > x.

(2) If x2> 0, then x > 0

(3) If x2 > x, then x > 0.

(4) If x2 > x, then x < 0.

If x < =2 then |1 — |1 + x|| equals -

M2 +x (2)2-x (3)x (4) —x

If f(x) = 3x + 2 for all real x, then the statement
"|f(x) + 4| < a whenever |x + 2| < b and a > 0

when x#0

and b > 0" is true when

(1) b< a/3 (2) b > a/3

(3)a<b/3 (4) a>Db/3

Which of the following inequalities are satisfied

for all numbers a,b,c,x,y,z which satisfy the
conditions x < a<y<b,and z<c ?

I.xy+yz+zx <ab + bc + ca
IL x>+ y?+ 272 <a’+b? +¢?

III. xyz < abc

(1) None are satisfied (2) I only
(3) II only (4) 1II only

| x= x|

For which non-zero real numbers x is
a positive integer ?

(1) for negative x only

(2) for positive x only

(3) only for x and even integer

(4) for no non-zero real numbers x



3s.

36.

37.

38.

39.

40.

41.

Ifa#b, a’-b>=19x3 and a — b = x, which of
the following conclusions is correct ?

(1) a=3x
(3)a=-3xora=2x (4)a=3xora=2x

The equation x° — 3x> — 6x3 — x + 8 = 0 has -

(2) a=3x ora=-2x

(1) no real roots
(2) exactly two distinct negative roots
(3) exactly one negative root

(4) no negative roots, but at least one positive
root

Which positive numbers x satisfy the equation

(log;x) (log,5) = log,5 ?

(1) 3 only

(2) 3, 5 and 15 only

(3) only numbers of the form 5".3™. where
n and m are positive integers

(4) all positive x = 1

Suppose f(x) is defined for all real numbers

x; f(x) > 0 for all x; and f(a) f(b) = f(a + b)

for all a and b. Which of the following
statements are true ?

L f(0) = 1 II. f(-a) = 1/f(a) for all x

II. f(a)=43/f(3a) for all a

IV. f(b) > f(a)ifb>a

(1) III and IV only  (2) LIII and IV only
(3) I, I and IV only (4) I, IT and III only
If p and q are prime and x> — px + q = 0 has
distinct positive integral roots, then which of
the following statements are true ?

I. The difference of the roots is odd.
II. At least one root is prime.

III. p? — q is prime

(1) I only (2) II only

(3) II and III only (4)All are true

If one minus the reciprocal of (1-x) equals the
reciprocal of (1-x) then x equals-

(1) -2 2) -1 3) 12 @1

If c is a real number and the negative of one of
the solutions of x> — 3x + ¢ = 0 is a solution of
x?+ 3x — ¢ = 0 then solutions of x> —=3x + ¢ =0
are-
(H 1,2
3)0,3

2) -1,-2
“4) 0,-3

42.

43.

44.

45.

46.

47.

48.

If x is a real number, then the quantity
(1 —|x]) (14x) is positive if and only if -
(D x| <1 2)x<1
3) x| >1 @Dx<-lor-1<x<1
If x cows give x + 1 cans of milk in x + 2 days
how many days will it take x + 3 cows to give
X + 5 cans of milk ?

x(x+2)(x+5)

X(X+1)(x+5)

(x+2)(x+3)

X+DEE+3)(x+5)

xX(x+2)

x+Dx+3)
Y x(x+2)(x+5)
A polynomial p(x) has reminder three when
divided by x -1 and remainder five when
divided by x-3. The remainder when p(x) is
divided by (x-1)(x-3) is-
Mx-2 @x+2 (3)2 4) 8
Let a,b and x be positive real numbers distinct
from one. Then

4(log x)? + 3(log,x)* = 8(log x)(log,x)

(1) for all values of a,b and x

(2) if and only if a = b?

(3) if and only if b = a2

(4) none of these

If y =2x and z = 2y then x + y + z equals -
(1) x (2) 3x (3) 5x 4) 7x

If x, y and 2X +% are not zero, then

(ZX +%J {(2)()-1 +(%j } equals

(D1 (2) xy™!
3) xly (4) none of these
For every triple (a, b, ¢) of non-zero real
numbers, form the number
a b c abc

la| labc |

+_
lal |b]| |c]
The set of all numbers formed is
(1) {0} (2) {4, 0, 4}
(3) {_47_2’()’174} (4) (_4’ _2a 2’ 4}



49.

50.

51.

52.

53.

54.

55.

56.

57.

If y = (log,3)(log,4) ...... (log,[n + 1)) ....
(log;,32) then

H4d<y<5 2)y=5
B)5<y<6 @4 y=6

For how many values of the coefficient a do
the equations x> + ax+ 1 =0, x> —=x-a =0
have a common real solution ?

(R @)1 (3)2 “4) 3

If f(a) is a real valued function of the real
variable x and f(x) is not identically zero, and
forallaandb f(a + b) + f(a —b) = 2f(a) + 2f(b),
then for all x and vy.

(1) f0) =1 (2) f(=x) = =f(x)

(3) f(=x) = f(x) @ fx+y)=fx)+f(y)
If the solutions of the equation x> + px + q =0
are the cubes of the solutions of the equation
X'+ mx + n = 0, then

(1) p=m? + 3mn (2) p=m’ - 3mn

@)(EJZB
n q

Find the smallest integer n such that

3)p+q=m

(x2 + y2 + z5)? < n(x* + y* + z*) for all real

numbers x,y and z.

(1) 2 (2)3 (3) 4 “4) 6
If 1—;+F=0, then % equals -
(1) -1 2)1 3)2 (4)-1or2

For all non-zero numbers x and y such that

x = 1ly. [x—lj[y+lj equals-
y y

(1) 2x? (2) 2y?

(3) x> +y? 4) x> - y?
Ifa=1,b=10, c =100 and d = 1000, then
(@+b+c-d+@+b-c+d+((@-b+c+d)
+(-a+ b+ c+d)isequal to

(1) 1111 (2) 2222

(3) 3333 (4) 1212

If x <0, then |[x—4/(x -1)? equals-
(O 1 2) 1 -2x
3)2x-1 @1+ 2x

58.

59.

60.

61.

62.

If a,b,c and d are non-zero numbers such that
¢ and d are the solutions of x> + ax + b = 0 and
a and b are the solutions of x2 + cx + d = 0, then
a+b+c+dequals

(1) o (2) -2 (3) 2 4) 4

If an integer n, greater than 8, is a solution of the

equation x2

—ax + b =0 and the representation
of a in the base n numeration system is 18, then

the base n representation of b is-

(1) 18 (2) 28

(3) 80 (4) 81

If k is a positive number and f is a function

such that, for every positive number x.

Jx
] =k; then, for every positive

[ £ +1)

12

(9+y2) Ny

number vy, fk 2y J is equal to -
y

2) 2k

1 Jx
3) kJk

If a,b,c are non-zero real numbers such that

4) K

a+b—c_a—b+c_—a+b+c

d
C b a an

. (a+b)(b+c)(c+a)
abc
1) 8 (2)6 (3) 4 “4) 2
For all positive numbers x distinct from 1.
1 1 1
+ +
log, x

, then x equals -

log, X equals -

1
D Jogg,x

logs x

1
) log, 60

1
(3) (log, x)(log, x)(logs x)

12
4) (logx) + (logx) + (log x)




63.

64.

65.

66.

67.

68.

69.

[

70.

71.

To the nearest thousandth. log,,2 is .301 and
log,,3 is 0.477. Which of the following is the
best approximation of log,10 ?

(1) 8/7 2) 917

3) 10/7 4 11/7

Find the sum of the squares of all real numbers
satisfying the equation : x>3¢ — 2563%= 0.

(1) 8 (2) 128

3) 512 (4) 65.536

A positive number x satisfies the inequality

Jx < 2x if and only if :-
1 1
(1)X>Z(2)X>2 B)x>4 (4)X<Z

The sum%/5+2\/ﬁ+%/5_2\/ﬁ equals :-

3 es

1) 7 @ =
[
3) 1+£/E (4) none of these
11 1

For x # 0, ;+g+3_x equals

1 1 5 11
W= @5 O L @

2
I X _y *2y-1l , then x equals
x-1 y*+2y-2

(D y*+2y -1 ) y*+2y -2

B)y?+2y +2 @) y?+2y + 1

For all positive numbers X, y, z the product

1 ][1 1 1]( 1 ](1 1 1)
—t—t—|| | —t+—+—
X+y+zZ/\X Yy Z/\Xy+yz+zX/\Xy Yyz X

equals

(1) x2y2z2 Q) x2+y2+2z?

1
B)x+y+2)7 @ Gz

If a, b, ¢, d are the solutions of the equation

x* —bx — 3 = 0. then an equation whose solutions

a+b+c a+b+d a+c+d b+c+d

b b
d? ¢t b2 a’

are

() 3x*+bx-1=0 (2)3x*~bx+1=0
B)3x*+bx*-1=0 4)3x*-bx’-1=0
When the polynomial x3-2 is divided by the

polynomial x? — 2, the remainder is :-
(1) 2 (2) -2 3)2x-24) 2x +2

72.

73.

74.

75.

76.

77.

78.

79.

80.

Two positive numbers x and y are in the ratio
a:b. where 0 <a<b. If X +y =c. then the
smaller of x and y is :-

bc—ac ac bc

ac
M b @ b ©) a+b @ a+b

If the operation x* y is defined by
x*y=(x+1)(y + 1)- 1, then which one of
the following is false ?

(1) x*y = y* x for all real x and y.

@2)x*(y+2z)—x*y)+ (x * z) for all real
X,y, and z

B)x-D*x+1)=x* x) -1 for all real x.

(4) x * 0 = z for all real x.

Let f(x) = ax” + bx? + cx — 5, where a. b and
¢ are constants. If f(-7) = 7, then f(7) equals

(1) -17 (2) -7
(3) 14 4) 21
1 I
Ifa>1,b>1 and P=M then aP
log, a
equals :-
(H 1 2)b
(3) log,b (4) log,a

Let |Z| denote the greatest integer not exceeding
x Let x and y satisfy the simultaneous equations
ty =2x| +3, y = 3|x-2| + 5.

If x is not an integer, then x + y is

(1) an integer (2) between 4 and 5
(3) between —4 and 4 (4) between 15 and 16

How many real numbers x satisfy the equation
32x+2 _3x+3 343 =079

(ORY @)1 (3)2 “4) 3

Let f(x) = |x — 2| + |x — 4| - |2x - 6]|. for
2 < x < 8. The sum of the largest and smallest

value of f(x) is :-

(D1 (2) 2 (3) 4 (4) 6

If x> + x + 1 = 0, then the value of x?° + x2903

is :-

-1 @)1 (3) 2 (4) -2

On simplifying 999813x 999815 +1 e gt -
(999814)*

(D1 (2) 2 (3) 4 4) 4



81.

82.

83.

84.

8s.

The value of y which will satisfy the equations
2x* +6x + 5y + 1 =0 and 2x + y + 3 = 0 may
be found by solving :-

My’ +14y-7=0 )y +8y+1=0
By +10y-7=0 @ y*+y-12=0

a, b, ¢, d are real numbers.

If a® + b + ¢* + d* = ab + bc + cd + da then
()a=b=c=d (2)a=bbutc=d
B3)a=cbutb+d (@) a=dbutb=c
If (am + bn + m)? — (am + bn + n)* = (m — n)
with m # n, m, n # O, then :-
(1)a=0,b=-1 2)a=0,b=1
B)a=1,b=0 4 a=-1,b=0
The sum of the squares of the roots of the
equation x’— x> — 2x + 2 =0 is :-

(H1 2) 3 3)5 @7

What is the smallest positive integer n such that

f—x/n—1<.01 ?
(1) 2499
(3) 2501

2

(2) 2500
(4) 10,000

2 MARKS

If log, (log,(log,x) = 0, then x'"? equals

1
2 ﬁ

(4) none of these

hx
M 3

1
()3 NG
Let f be a polynomial function such that, for
all real x, f(x?>+1) = x* + 5x2 + 3. For all real
x, f(x2>-1) is
(D x*+5x2+ 1 Q) x*+x2-3
B)x*-5x2+1 @ x*+x2+3
If tan o and tan 3 are the roots of x> —px +q =0,
and cot o and cot [3 are the roots of x> —rx +s =0,
then rs is necessarily
(hpg (@ Upqg ) plg*> &) g/p?
Consider the two functions f(x) = x2 + 2bx + 1
and g(x) = 2a(x + b). Where the variable x and
the constants a and b are real numbers. Each
pair of constants a and b may be considered as
a point (a, b) in an ab-plane. Let S be the set of
such points (a,b) for which the graphs of
y = f(x) and y = g(x) do not intersect (in the
xy-plane). The area of S is
11 2)n 3) 4 (4) 4n
The function f(x) satisfies f(2+x) = f(2—x) for
all real numbers x. If the equation f(x) = 0 has
exactly four distinct real roots, then the sum of
these roots is
CRY (2)2

(3) 4 “4) 8

10.

11.

12.

13.

14.

The number of triples (a,b,c) of positive integers

which satisfy the simultaneous equations

ab + bc = 44, ac + bc = 23, is

ORY @)1 (3)2 “4) 3

If a and b are positive real numbers and

each of the equations x> + ax + 2b = 0 and

x2 + 2bx + a = 0 has real roots, then the smallest

possible value of a + b is

(1) 2 (2)3 (3) 4 4) 6

How many integers x satisfy the equation

X2=—x-1)*2=12?

1) 2 (2)3 (3) 4 45

Let [x] be the greatest integer less than or equal

to x. Then the number of real solutions to

4x%2 - 40[x] + 51 =0 is

CRY )1 (3) 2 4) 4

The sum of the greatest integer less than or

equal to x and the least integer greater than or

equal to x is 5. The solution set for x is

(1) 5/2 2)2<x<3

3)2<x<3 4)2<x<3

A student attempted to compute the average A,

of x, y and z by computing the average of x

and y, and then computing the average of the

result and z. Whenever x < y < z, the student’s

final result is

(1) Correct

(2) Always less than A

(3) Always greater than A

(4) Sometimes less than A and sometimes equal
to A

How many polynomial functions f of degree > 1

satisfy f(x?) = [f(x)]? = f(f(x)) ?

CRY

@)1

(3)2

(4) finitely man but more than 2

Iflx|+x+y=10and x + |y| -y = 12, find x + y.

(1) -2 (2)2
(3) 18/5 (4) 22/3
Simplify

bx(a’x? +2a’y? +b’y?) +ay(a’x’ +2b°x* + b’y?)
bx +ay

(2) (ax+by)?

(4) 2(a’x2+b%y?)

(1) a>x2+b%y?
(3) (ax+by)(bx+ay)



15.

16.

17.

18.

19.

20.

21.

22,

For how many integers x does a triangle with
side length 10, 24 and x have all its angles
acute ?

1) 4 25 (3)6 47

Let f(x) = 4x — x2. Given X, » consider the
sequence defined by x = f(x,_,) for all n > 1.
For how many real numbers x, will the

sequence X,,X,X, .... take on only a finite
number of different values ?

() o 2)1or2
(3)3,450r6 (4) infinitely many

If a > 1 then the sum of the real solutions of :-

va—+a+x =x is equal to

(1) Va-1 @) &2‘1
(3) Va-1 4) :Eﬁléfi:l

The discriminant of a quadratic equation with
integer coefficients cannot be -

(1) 23 (2) 24
(3) 25 (4) 28
For all real numbers x and integers n > 1, define

f](x) = |1 - Xl and fn+1(x) = |1_fn(x)| The
equation f¢,(X) = f4g,(x) has how many real
solutions ?

(1) 1981 (2) 1982

(3) 3962 (4) 3963

If logg3 = p and log,5 = q, then in terms of p
and q, log5 equals -

3p+q

(D pq ) 5
1+3pq 3pq

3) p+q “4) 1+3pq

If p,q and r are distinct roots of x*x> + x =2 =0,
then p3 + ¢* + r? equals -

(1) -1 ) 10

3)3 (4) none of these

How many distinct ordered triples (x,y,z) satisfy
the equations

X+2y+4z=12
Xy + 4xz + 2x = 22
Xyz =6
(1) none
3)2

2) 1
4) 6

23.

24.

25.

26.

27.

28.

Let g(x) = x> + x* + x> + x> + x + 1. What is the
remainder when the polynomial g(x!?) is
divided by the polynomial g(x) ?

(16 2)5-x

3)4-x +x? @ 3-x+x*-x3
The inequality y - x <\/)T2 satisfied if and
only if

(1) y < 0 or y < 2x (or both inequalities hold)
(2) y > 0 or y < 2x (or both inequalities hold)

(3) y* < 2xy
@y<0
If g, (x) and r, are the quotient and remainder,

respectively when the polynomial x® is divided

1
by x + E and if g,(x) and if q,(x), and r, are the

quotient and reminder, respectively, when q,(x)

1
is divided by x + 5 then r, equals

1 1
N @ -— 31

256 16 @) -16

The function f satisfies the functional equation
f(x)+(y)=f(x+y)—xy-1

for every pair x, y of real numbers. If f(I) = 1.
then the number of integer n # 1 for which
f(n) = n is :-

1o @)1 (3)2

For each positive number x, let
6
[x+1j—(xﬁktj—2
f(x) = X . X
SERG
X+—| +| X+
X X

The minimum value of f(x) is :-

(1 (22 (3)3
If the function f defined by

43

(4)6

f(x)= X x# —é. C a constant,
2x+3 2
satisfies f(f(x)) = x for all real numbers x except
—l. then c is
2
(1) -3 2) =372 (3) 3/2 43



29.

30.

31.

32.

For some real number r, the polynomial
8x3 — 4x? + 45 is divisible by (x-r)>. Which of
the following numbers is closest to r ?
(1122 (2)1.32 (3)1.42 (4)1.52
The polynomial x> + 1 + (x + 1)2"is not
divisible by x> + x + 1 if n equals

(1) 17 (2) 20 3) 21 (4) 64
How many ordered triples (x, y, z) of integers
satisfy the system of equations below ?

x% = 3xy + 2y — 7> = 31. —x% + 6yz + 27> = 44.
x? + xy +8z% = 100.

(Ho

@)1

(3)2

(4) a finite number greater than two

If h> 1, x >0 and (2x)°% —(3x)°® =0 . then

X 1S :-

1 1
W7 @Dy 31 4 6

33.

34.

3s.

The function f is not defined for x = 0. but. for
1

all non-zero real numbers x, f(x) + 2f [;j = 3x.

The equation f(x) = f(—x) is satisfied by :-

(1) exactly one real number.

(2) exactly two real numbers

(3) no real numbers

(4) infinitely many, but not all. non-zero real

numbers

The number of real solutions to the equation
X ..

—=S8Inx 18 :-

100

(1) 61 (2) 62

(3) 63 (4) 64

If a and b are positive numbers such that a° =
b? and b = 9a, then the value of a is

(o (2) 1/9
3 Yo 4 43



ALGEBRA SOLUTION

1 MARK
X :>xz+y2+z2:@-ir%-irE
1. 5=y2 = x=2y2 .. (D) ¢ a
oV g o (ab)* +(ac)’ + (bc)’
X y B abc
Z:4y = x = l6y . (2)

5. 600=3 & 60"=5

from eq. (1) & (2) = log 60 = log_}
60 60

2v2 =16y = v = 8 o xz0
Y y Y = a = log,’

=>y=0
I-a-b logg 60-logg) 3-logg 5

= X = 2y2 - 2(8)2 = 128 1220 _ 19 2(logg, 60—logg, 5)

s 1 2 3
2. X x+— || 1+=+—
X X X

S (x2 +1) (X2+2X2 +3j

3
X

3x5
— (12){210&0(650)J — 10g60 4

122 logg, 12

=X
X 2logg 2

— 12202 12 :(12)10&22 =2

=xxX2+ 1) (x> + 2x2 + 3)

= degree of polynomial = 6 . (Xy_lj
X—
3. f ol x+l 6. — = y1:_
. (—x) = 1T <ol _l M y
y X
X
1 1
f(x)= =
(X) Hl) o) ool
x—1

taking log,, on both sides

4. (xy) (xz) (yz) = abc = x%y?z® = abc log,, x*®** =log,, 10

= (xy)?z? = abc = a?z? = abc
= (log10 X)(log10 x)zl

=z =" = log,x, + log,x, = 0

= XX, = 10° =1

- X =— 8. 2x+1=8 =>2x=7 . (D)
=>4x+1=22x)+1=2(7) + 1
4x + 1 =15




10.

11.

12.

-b

ax = —-b = X=— .. (D
—b'

ax =-b' = X=? ... (2)

-+ solution of eq. (1) is less than solution of
eq. (2)

X-(y -2 -[x-y) -17]
=X-y+Z-X+y+z=2z
Hopes = H units, skips = S units,
Jumps = J units

according to question

bH = cS, dJ = eH, f] = g meter
f(J) f(eH
0. ge

= 1 meter = d

e . (1)

= ot +60+25=0

= o* = —6a% - 25 ... (2
& 30 + 402+ 280+ 5 =0

3(- 60% — 25) + 40? + 28a+ 5 =0
from eq. (2)

- 140? + 28— 70 = 0

o> -2 +5=0 .. 3)

13.

14.

15.

16.

eq. (1) & (3) are same
=b=-2,c=5
=>px)=x*+bx+c=x*-2x+5
=>pl)=1-2+5=4
1+xHA-xH=1-x>+x*2-%x
=1+x>-x}-%

b+2=b=a-3

o
I

—
Il

a-1l=c-3=>c=a+2

a-1=d+4=d=a->5

from above a+2>a>a-3>a->5
c>a>b>d

= c is largest.

X%y + xy? + x +y =063 & xy =6

Xy X+y)+ xX+y) =63

x+y) xy+1) =063

x+y)6G+1)=63=x+y)=9

=>x2+y’=x+y)?-2xy=81-12=69

X2 + y? = 69

Let x is thickness of one book algebra & y
is thickness of one book of geometry.

= Ax + Hy = Sx + My = Ex

Now Ax + Hy = Ex

= (A-E)x+Hy=0 ... (1)
Sx + My = Ex

= S-E)x+My=0 ...(2)

(1) M- (2) H
= AM — ME - HS + HE = 0
AM — HS = E(M - H)

E:AM—HS
M-H



17.

18.

19.

20.

log, (tan 1°.tan 2°..... tan 88° tan 89°)

= log,,(tan 1°.tan 2°an 3°...... tan 45cot 44°
........ cot 1°)

= log, (tan 45°) = log 1 =0
o

X + px — 44dp = 0<B

oa+ B =-p, af =-444p

= both roots are multiple of p

SOROS

{x]{x+lj_444 2x2x3x37
p)\p P p

= p may be 2, 3 or 37 (" p is prime)
Now when p =2, = x> + 2x — 888 =0
roots are not integer
when p=3 = x>+ 3x - 1332 =0
roots are not ineter
when p = 37, = x> + 37x — 16428 = 0
x* + 148x — 111x — 16428=0
X =— 148, x = 111
= p =37 integer roots
xX+2)x+b)=x24+cx+6

XX+ Q2+b)x+2b=x2+cx+6

comparing coefficiant of x & constant term

2b =6
= b=3
2+b=c
c=2+3=5
a
X2xl=0<B
=>al-a-1=0 . (D

21.

o =oa+1
o
ax3+bx2+1=OéB
Y
= ac’ + ba? +1=0

aoco® + ba’ + 1 =0
ao(o + 1) +b(a+1)+1=0
from eq. (1)
ac’+(a+b)a+b+1=0..02)
(1) & (2) are same

a _at+b b+l

= S T

= a+b=b+1 =>a=1
a a+b

= —= = -a=a+b
1 -1

= b=-2a=-2x1
b=-2

log,p = log ,q = log,(p + q) = k (say)
p=9k,q=12k’p+q=16k

a_12_(4)

p 9 3

“p+q=16*

9k 4 12% = 16* dividing by 9*

a (4
> -a—-1=0 where a= =|=

1+\/§ 1—\/5

reject
2 2

1+\/§

2

q
- ==
|y




22,

23.

24.

25.

26.

27.

a+b=1 =>a>+b>+2ab=1

2+ 2ab=1 cat+ bi=2

Lo L
= a——2

a>+ b>=(a+Db)(a® + b> — ab)

— l(2+lj:§
2) 2

ab(c? + d?) + cd(a? + b?)

abc? + abd’+ cda® + cdb?
S——~"7"

abc? + cdb? + abd? + cda?
bc (ac + bd) + ad (bd + ac)
= (ac + bd) (bc + ad)

A=0
n 1 O
0O n 1 -0
1 0 n

nn2—-0) - 100 -1) =0

n+1=0

1
ZE = 4y + 6x = xy

= 4y = Xy — 6x or 6Xx = y(x —Yy)

X= Ay
y—6
Let p(x) =x’! + 51 then remainder when p(x)
is divided by (x + 1) = p(-1)
[by remainder theorem]

remainder = p(-1) = (=1)! + 51 = 50

X—y

x*ty = X+ . (D)
y—X

Sy —

yEx = y+X . (2

28.

29.

from eq. (1) & (2) x*y # y*x
= * 1S not commutative.

For associative

X-y_,
Gz = (i;yJ*Zziii+z
X+y
X—y—7ZX—2y
Vi ——— . 3)
(0D
x*(y*z) = x*(y_zjz ytz
y+z X_{y—zj
y+z
Xy +XZ—-y+2
A ——— . @)
from eq. (3) & (4)
(x*y)*z # x*(y*z)
= * is not associative.
Rk - 1) x>2-8x +6=0
no real roots = D < 0
64 -4 2k-1)6<0 Dividing by 8

8-3Q2k-1<0

8§ -6k+3<0
k>E
6
=k .. =2
min integer
-
fex) = —
X
1-x’ g(x)

FE) = T2050) = 1-g0)

1
put g(x) = 5

1

5 1
2 _ L
—-=1 = f(zj_l



30.

31.

32.

33.

34.

xX2>x =>xx-1)>0

TII — II:'—II
0

X € (—oo, 0) U (1, + )

=ifx<0 = x*>x
X<-2=2>x+2<0 =>|x+2/=-x-2

=x+1<0

=>x+1==-x+1
Now |1 — |1 +x|| =]1 + (1 + x)|

=2+x=-2-x

—x if x<0

<= {xif x>0
[fx) + 4] < a
= 3x + 6| <a wf(x) = 3x + 2
3x + 2| < a Let T=x+2
3|T| < a whereever [T| <b

Te| ——, = | lies in (-
( 3 3] lies in (b, b)

(I) None are satisfied

Take counter example for

(D xy + yz+zx <ab + bc + ca false
for x=-1,y=-2,z=-3,a=1

b=20

c
D) x>+ y> + 22 < a> + b2 + ¢?

false for above values

(IIT) xyz < abc false for x = -1, a =0
y=-2,b=1
z =3, c=5
Case Iif x <0 x| = - x
[x=Ix]] _[x=(=x)]
:> =
X X
2 -2
:—l X|=—X=—2

X X

3s.

36.

37.

38.

Case I if x >0 x| = x

|x—|x|| |X—X|
= :O

X X
= (4) is Ans.
b=a-x
a> — b’ = 19x°
= a’ - (a - x)* = 19x3
a?—ax —6x*>=0
=>a=3x or a=-2x
f(x) = x® - 3x3-6x3 - x + 8
f(-ve) > 0 = no negative roots
fl)=1-3-6-1+8=-3<0
f(0) = 8
f(1) f(0) < 0 = one root lies between 0 & 1
= option (4) Ans.
(log,x) (log,5) = log,5
= logx =1
=>x=3
Let f(x) =Ap* ; A, p,>0
= f(a) - f(b) = f(a + b)
Ap“Apd = Ap*

=>A=1

= f(x) = p*

= f(0) = 1, f(a) = p*, f(-a) = p
1.1

= f(—a) = pa f(a)

(fGa))s =(p™ ) =p" =f(a)

if 0O<p<1; f(b)>f(a)

= p">p* = b<a

if p>1; f(b) > f(a)

= pPP>p*=b>a

= () (II) & (III) are true

Method-2

f(a) f(b) = f(a + b) ... (D)



39.

40.

41.

42.

Puta=b=0

(f0) =f(0)= f(0) =1 =+ f(x)>0Vx
b

put = —aineq. (1)

1
f(a) f(- a) = f(0) = f(—a):%
put b = 2a in (1)
f(a) f(2a) = f(3a) = f(a) (f(a))> = f(3a)

= f(a) = f(3a)

/OL

X’ —px +q=0]_
p

B = q, a+p=p

but p & q are prime & a, [} are natural numbers

—a=1 B=q 1+B=p
S~———

l1+q=p
= p-q=1 difference of two prime is one
=>p=3&q=2

Now given eq. become x> — 3x + 2 =0

x-2)x-1)=0 =>x=2,1
1— 1 _ 1
I-x 1-x
2
= 1= =1-x=2
1-x
x=-1
a —a,
x=3x+c=0 | x-3x-c=0{
p Y
o> -3a+c=0 .. (D)
o> -3a0-c=0 ... (2

D -2)=c=0 putinx>-3x+c=0

=x2-3x=0

x=0,3

(I-xpAd+x)>0 .. (D)
Casel x<0 ... (A)
= eq. (1) become (1 +x) (1 +x) >0
=>x+1)2>0 ... (B)

A NN"B)xe (oo -1)Uu(=1,0) ..(

43.

44.

45.

Case I x>0 .. (A)
= eq. (1) become
1-x0+x)>0
x-1Dx+1) < @®B)
—O*mm'\'mm\'\'mm (A)
—eammmmmmmrme—— (B)
-1

(A) n (B)
x e [0, 1) .. (B)
final answer will be (o) U (B)

=x<-1 o -1<xx<1

. _ . x+1
One cow in one day give milk = Xx(x +2) cans

Let (x + 3) cow take a days to give (x + 5)
cans of milk.

x+1

= (x +3) (X(x+2)j o= (x+5)

o X(xX+2)(x+5)
C (x+D)(x+3)

p(l) =3, p3) =5

px)=(x-1) x-3)Qx) + (ax + b) ... (1)

[ Here p(x) is divided by (x — 1) (x — 3) is
quadratic = take remainder linear (i.e. one
degree less than divisor)]

put x = 1 in (1)
p)=0+a+b

= a+b=3 ... (2)
put x = 3 in (1)

p3) =3a+b

=3a+b=>5 .. 3

solve eq. 2) & 3) a=1,b=2

= remainder = ax + b=x + 2
4(log x)* + 3(log,x)* = 8(log x)(log x)
Dividing by (log x)*

= 4(logb)* + 3 = at (log,b)

4p> - 8p + 3 = 0 where p = logb
4p2 - 6p - 2p+3 =0



46.

47.

48.

2p(2p - 3) - 12p -3) =0
2p-3)2p-1)=0

= p=— or

= b? = a? or a=Db?
= b? = a? or a=Db’
X + (2x) + (2y)
=X + 2x + 2 (2x)

>
+
<
+
N
1l

vy = 2%
X+y+z=7x
a -1
(2“2) {(2@l +[X] }
2 2
2 1 2
= —+—
(4x+y) [2x vy
2 y+4x _L
(4x+y) 2 Xy Xy

a_g b
la] —  [b] " el

abc
> |abc|

=+1 =+1

Case I All +veisa>0,b>0,c>0

:i+i = £=1+1+1+1=4
la] |b| [c| [abc]

Case II One -ve and two positive is
a<0,b>0,¢c>0

abc
labc| =

a, b c

+_
la| [b] [c|

= -1+1+1-1=0

Case III one +ve and two -ve is

a>0,b<0<c<0

a N b N C abc
T T =1-1-1+1=0
= la| |b| lc| |abe]
Case IV all are -ve
a N b N C abc
= 70 A =—-1-1-1-1=4
la] [b] [c| [abc]

Ans. Union of all cases is {4, 0, — 4}

49.

50.

51.

52.

53.

y = (log,3) (log.4) ....... (log (n+1) ..... (log,,32)

log32

510g2_5
y= log?2

10g2_
X>4+ax+1=0

x>—x—-a=0

(a+ 12 =(-1-2a(-a>+1)
(a@a+1)?=(@+1) (@-1)
@a+1@+DHh@a@-1D-@+1)»=0
(a+1)32[a-1-1]1=0
a=-1,a=2
f@+Db)+f(a-b)=2f(a) + 2f(b) ...
put a=0,b =20 1n (1)

= f0) + f(0) =4(0) = f(0) =0
Now put a = 0 in eq. (1)

fb) + fi-b) = 2f(0) + 2f(b)

= f(-b) = f(b)

= f(=x) = f(x)

o
v

X”+pX+q=0\l33

a
2 _ -~
X +mx+n—0\

o + B = (a + B) - 3ap(a + B)
—p=(m) - 3n (- m)
p =m’ — 3mn
X2+ y2 + 7292 < n(x* + y* + z%)
X+ oyt + 2t 4+ 2 (XBy? + yPz2? + 72%X2)
<n(x* + y* + z%)
= m-Dx*+ m - Dy* + (n - 1)z*
- 2(x%y* + y222 + 2°x%) 2 0
2(x2)? + 2(y»)? + 2(z%)?
2(x%y? + y?z22 + 7°x%) > 0
ifn-1=2 =>n=3
(2= y)2 4 (Y2 — 222 + (22— x2)* 20
which is always true
= n = 3 Ans.

)



2
54. 1—i+(3j =0

55. Ifa+b+c=0

= a’ + b’ + ¢® = 3abe

(p-q)’ +(q—1)’ +(r—p)’
(p—q)(q—1)(r—p)

_3(p-9)9-n-p
(P~ (q-1)(r-p)

56. (a+b+c—-d+(@a+b-c+4d
+(a-b+c+d)+(-a+b+c+d
=2(@+b+c+d

2 (1 + 10 + 100 + 1000)

2 x 1111 = 2222

X —J(x 1)

57. = |x—|x—1||
- x<0
x4 (x =1 =>x-1<0
=>lx-1l==(x-1)
=[2x - 1
=1-2x
¢

2 —
58. X +ax+b—0\d

c+d=-a ..(1)
cd=b .. (2)
X2+cx+d=0<z
a+b=-c ..Q@3)
ab=d .. 4
from eq. (1) & (3)

c+d=-a
add —¢=atb

d=b

59.

60.

61.

put in (2) & (4)

c=1,a=1

put in (1)

l+d=-1 =>d=-2=bD
a+b+c+d=-2

x3 + 8y? + x3y3 = 6x%y2

X+ (2y) + (xy) - 3.(x) 2y) (xy) =0
=X +2y+xy=0o0r x =2y =Xy
but in ques. x # 2y

= X + 2y = — Xy

Dividing by xy

l+2=_1

y X

[f(x2+1ﬂ& =k
9+y*

put x>+ 1 = 2

- ([f(x2+1)]ﬁj2 e

at+b-c a—-b+c —a+b+c
- = = A (let)
c b a
a+b-c=chA .. (D)
a—b+ c=DbA .. (2)
—a+b+c=ak ... (3

eq. (D + (@2 + (3
(a+b+c)=A(a+b+c
= A =1

put in (1), (2) & (3)

a+b=2c,a+c=2b,b+c=2a



62.

63.

64.

65.

66.

_@rbbro(cra) _ (20)(2a)(2b)

abc abc
X =28
1 1 1
+ +
log, x

log, x log,x
= log 3 + log 4 + log 5
1

= log (3.4.5) = log 60 =

log,, x
log,, 10 1
log;10 = =, 5=
10 10g10(2j
1

~ log,,10-1log,,2

1 1 10

“1-0301 07 7
X256 _ 25632 = (
X256 _ (28)32 = ()
X256 _ 2256 _ ()

X256 = (£2)256
=>x=+2,-2
=>x7+x2=Q2rP+(-27=8

\/;<2x +
V4444444 PEEE—— B\ \\\ 22\
— x < 4x2 0 1/4
42 —x > 0 x>0
Xx (4x-1)>0
x>1
= 7y

x=3s5+2413 +3Y5-2413

X*=5+213 +5
213 + 3[(5+2JE)(5—2\/B)T/3X
x3=10+3(25—52)%x

x =10+ 3(—27)% X

67.

68.

69.

70.

xX+9x-10=0

=x=1

[ xExx-D+xExx-1D+10x-1)=0
x-D*+x+10)=0 ]

1 1 1 1 1 1 11
—+—t—=—|1+=+=| = —
X 2x 3x X 2 3 6x
X y? +2y -1
x—1 y +2y-2

Using componendo & dividendo

x+x-1 Yy 42y —1+y> +2y-2
x—(x=1) =~y +2y-1-(y* +2y-2)

2x-1 2y’ +4y-3
1 1

2x = 2y* + 4y - 2

X =y>+2y -1

1 yZ+ XZ+ Xy
X+y+z Xyz ’

1 Z+X+Yy
(Xy+YZ+ZX) XyZ

1
:X2y2Z2
a
/
x'—bx-3=0—V>b
\\c
d
a+b+c+d=0=a+b+c=-d
a+b+c a+b+d a+c+d b+c+d

:> b b 9
d? c? b* a’
-d -¢ -b -a

d*’ ¢*’ b*’ a?

-1
d’ ¢’ b’ a

replace x — X inx*-bx-3=0
1 b

=> 3 +--3=0
X X

=3x*-bx*-1=0



71. , \ 74. f(x) = ax’ + bx* + cx - 5 ... (D
X—Z) X =2 (X
— 2% f(—x) = —ax’ = bx* —cx =5 ... (2)
- +
_— )+ (2
— (D) + (2)
f(x) + f(—x) = - 10
= remainder = 2Xx — 2
put x =7
x_a = f(7) + f(-7) = - 10
72. b
y f(7) + 7 = — 10
f(7) = - 17
a a+b
= 241 = 1 Y -
y b B logb (logb a) ]og(]ogb a)
75. pE=—F — = ————
log, a log b
< a+b y bc w
= = = y=
y b a+b [logb]
x_2 a log(log a)
T =>X= Ty A =L Ry
y b b loga log (log, a)
al be ac (Using base canging theoram)
X:E(a+bj:a+b = a” = ploalen = Joga
x—y= (a—b)C <0 aP :logba [...al()gax ZX]
ath 76. y = 2| + 3 (1)
= X<y y=3x -2/ +5 (2)
ac (1) =(@2)
= X=
a+b Here |x| = [x]
73. (Dx*y=xx+ 1) (y+1)-1 2[x] +3 =3 [x-2]+5
yix = (y+ 1) x+ 1) -1 2x] +3=3[x] -6+5
= x*y = y*x is true [x] =4
Q) xy+z=Gx+D)(Gy+z+1) -1 = x€[4, 5) but x is not an integer
Sx+ D[y + D+ @+1)-1] = xe 4 5)
=>y=2[x]+3=2x4+3=11
=x+Dy+D+x+Dz+1)-x-1-1
= v4<x<5&y=11
= {(x+1) (y+D)-1} + {(x+1) 2+1)-1} - x S 15<x+y<l6
. %o _ * %
Yy m R m XXy 77. 33 3.3 _343=0
—1)* = (x— _
3) -D*x+1) = (x=1+1) (x+1+1) -1 03" — 283+ 3 = 0
_ 2 _
sl 9(3%2 27.3* = 3 + 3 =0
=[x+ 1D +1)-1]-1 0.3 (3~ 3) — 1 (3 - 3) = 0
= x*x — 1
3*-3)093-1)=0= 3*=3 or 3* =37
*0) = —
4 x*0=x+1)0O+1)-1 x=lx=2
=X
= option (2) is Ans. =
number of values of x = 2




78.

79.

80.

81.

82.

f2) =0, f3) =2, f(4) =0, f(8) =0

3,2)

XX+x+1=0
x-D)xX+x+1)=0=x* =1
Now x2002 4 x2003 = x2001] (x + x2)
xH%7 (1 + x +x2-1)
=10-1)=-1

999813 x 999815 +1
(999814)

(999814 —1)(999814 +1)
(999814)*

(999814)* —1+1 .
(999814)

22+ 6x +5x+1=0 ... (1)
&2x +y+3=0

+3
= X = —% put in (1)
2
2(y—+3) -6(ﬂ]+5y+1=0
2 2

2
(y;3) —6(y;3)+5y+120

y 4+ 9+ 6y -6y —-18+ 10y +2=0

y> +10y-7=0]

a2+ b>+c>+d>=ab+ bc +cd+da

= 2a’+2b%+2c¢?+2d?-2ab-2bc-2cd-2da=0
= @-bl+b-cl+((c-d?*+d-2a*=0
Possible only when
a-b=0&b-c=0&c-d=0&d-a=0

83.

84.

8S.

= [a=b=c=d]

(am + bn + m)> — (am + bn + n)>= (m — n)?
(am + bn + m — am — bn — n) (am + bn + m
+ am + bn + n) = (m-n)?
(m-n) (2am + 2bn + m + n) = (m — n)?
= 2am + 2bn + m + n = m-n

2am + 2(b+1)n = 0

- =051

X -x2-2x+2=0
x-1)-2x-1)=0
x-1Dx-2)=0

X = 1’ \/57_\/5

= |sum of squares of roots =1+2+2:5|

o

~

or x3 —x2-2x +2 =0—B
~y

o + B+ 2 = (o + B+ 7)* =2 (af + By + yo)
=12-2(-2)=5

Jn =vn -1<0.01

(vn—vn—1)(vn ++n-1) 1
Jn +n-1 100

n—(n-1) 1

<_
Jn+vn—1 100

1 1

<_
Jn++n-1 100
\/H+\/n—1 >100

o1 <o)
L1
101 100
= Jn+J/n-1>100

= least positive integer at vn—1= 50




2 MARK 6. ab+bc=44 ..()&

log (log,(log,x)) = 0 ac + bc =23  ....(2)
= log, (logx) =7° = (a+b)c = 23 x 1
log x = 3!
x=23=28 a+b=23,c=1
[-a+Db=#1, a beN]
1 1 . .
x) =@M == ¢ =1 & a =23-b put in equation (1)
= V8 22
23-b) b+ b x 1 =44
fP+1)=x*+5x>+3 b2 — 24b + 44 = 0
fx2+ 1) =x»)*+5x2+3
replace x2 — x2 — 2 b=22 b=2
f(x*-2+D)=x*-2+5x*-2)+3 a=1|orla=21
|f(x2—1)=x4+x2—3| c=1 c=1
tan o = number of triplete = 2
2 _ —+ = O 1
X -px+q tan B D 7. x*+ax+2b=0
cot o real roots D >0 = a2 - 8b > 0

xX2-yx+s=0
i ~cot B = a’> > 8b (1)

ys = (cot a + cot B) (cot a .cot PB) X2+ 2bx +a =0

( 1 N 1 j 1 roots are real = D > 0 = b?> a ..(2)
tano. tanf} ) tana.tan squaring (2) = b* > a’ (3
tana+tanp P from equation (3) & (1)
= (tan a.tanp) _q2 b* > a? > 8b
X2+ 2bx + 1 = 2ax + 2ab = b*>8b = b’ 28 [ b> 0]
x*+2Mb-ax+1-2ab=0
> =
D<0 = =b =2
40b-a) -4 (1-2ab)<0 = a*28b=a = 8b
a?+ bl <1 a?=16 > a_ =4
= Point (a, b) lies inside the circle of radius 1
unit. la+b),, =4+2=6]
= |Area of S =m(l)* =TC| 8.

w f(2+4x) = f(2—x)
= graph is symmetric to line x = 2

Let x = 7“1 & Xz are such that for which

x'—x-1)y"=1 a’=1

Case] x+2=0 & x'—x—-1%0 b=0,a#0

x=-2 or
f2+r) = f2-1) =0 a=1
f(2+1) = f(2-A,) = 0 or
D24+ A,2-A,2+0,&2-1, a=-1,be even

are four roots of f(x) = 0
= sum of roots Case I x> —x-1=1
C+rA)+ Q2 -A)+2+1)+(2-1) X*-x-2=0=>x-2)x+1)=0

8 X =2, -1




Case IIl xX’—x—1=-1& x+2 e Even integer

x=0, x=1 =x=-2,2,-1,0

atx=0, x+2 even

atx =1, x + 2 odd reject

4x2 - 40(x{x}) + 51 =0

40{x} = —4x*> + 40x -51

y = 40{x} (graph green colour)

y = -4x% + 40x — 51 (Blue colour)
= 4soluion

Ans. See point of intersection

Y -

(7/2, 40)
(13/2, 40)

I

10.

11.

ol 1A23 4 5
(3/2,0)

Least integer function :- The function whose
value of any number x is the smallest integer
greater than or equal to x is called LIF. It

Oz/LD P

denoted by [x|. It is also known as ceiling
of x.

= according to question [x] + [x] =5
possible only when

x]=2& [x] =3
2<x<3..(D&2<x<3 .2
= 1) N Q)

2<x<3
X+y+z
A = T (correct average) ....(1)
X+Yy
Average of x & y = 5

12.

Average computed by student, A'= _2
2

X+y+2z

A' = T ...(2)

X+y+z (x+y+27)
3 4

A-A=

x+y—2z_(x—2)+(y—z)<
2 12

= [A>A]

Let degree of polynomial function f(x) = n

() = [fO] = (X)) ... (A)
/ \ \

0

degree 2n degree 2n degree n’

Leff(x)=ax":a#0
= 2n = n? f(f(x)) = a(f (x))’
= a(ax")"
ntl n2
=a" X
= [n=2 Here coeff of x’ will be 1

from f(x°) = [fx)]

degree of polynomial = 2
Now let f(x) = x2 + bx + ¢
= f(x?) = x2)2 + bx’+ ¢
=x*+bx*+ ¢ ....(1)
Now [f(x)]? = (x> + bx + ¢)?
= x* + b*x% + ¢ + 2bx® + 2bcx + 2c¢x?

[fX)]? = x* + 2bx* + (b? + 2¢)x> + 2bcx + ¢?

Now f(f(x)) = (f(x))* + b(f(x)) + ¢ = (f(x))*
form equation (A)
=bfx)+c=0 ...(3)

from equaiton (1) & (2) comparing coeff of
x3 & constant term

O0=b&c=¢?
=c=0,1 . (d)
put b = 0 in equation (3) = ¢ =0 ....(5)



13.

14.

15.

= f(x) = x2 + bx + ¢ = x?

= be the required polynomial (only

are polynomial)

Casel x20,y>0 Xx+ly|l-y=12
x| + x+y =10 X+ty—-y=12
2x+y=10\&/x=12

y=-14 reject

Casell x<0,y=0 & x+tlyl-y=12

x| +x+y =10 x+ty—-y=12
= Xx+x+y=10 x=12>0
y =10 reject

Caselll x>0,y<0 & x+lyl-y=12

x| + x+y =10 Xx-y-y=12
= 2x+y=10 x—-2y=12
v

Slove x =32/5,y =-14/5

18
= X+y:?

Case IVx <0, y<0=[x|+x+y=10
y = 10 reject

18

X+y=—
= y 5 Ans.

a’x’(bx +ay) +b’y’ (bx +ay) + bx2a’y” +ay-2b’x’

(bx +ay)

x4 b2y2 N 2abxy(ay + bx)
(bx + ay)

= (ax)’ + (by)* + 2 (ax) (by)

= (ax + by)?

In a triangle the sum of any two sides is greater
than the third.

= 10+24>x =>x< 34 ..(1)
10+x>24 = x> 14 ...(2)
24 +x <10 = x > -14 ...(3)
also x > 0

ORaNOINaNE))

16.

17.

14 < x < 34

b’ +c* —a’
Now cos A = ———>0
2bc
for acute angle
= a2<b*+c? wherea=>b

a =>c

= a =24, b =10, [c=x=22,2324]

when b = 10, ¢ = 24, |a=x =25

= |value of x =22,23,24,25|]

Substituting n for 2014, we get

Jnxd —(1+2n)x? + 2 = [nx* - x2 2nx2 + 2
= x2 (Vnx=1) =2(nx> = 1) = 0
Noting that nx* — 1 factors as a difference of

squares to (\/HX—l)(\/EX-l-l)a we can factor

the left side as (Jnx—1)(x* —2(/nx +1))-

1
This means that ﬁis a root, and the other

two roots are the roots of x> — 2. /px —2 - NOte

that the constant term of the quadratic is
negative, so one of the two roots is positive
and the other is negative. In addition, by Vieta's

Formulas, the roots sum to 2./p , so the positive

root must be greater than 2./ in order to
produce this sum when added to a negative

1
value. Since 0<m<2\/2014 is clearly

1

m and x, + X, = 242014 .

Multiplying these values together, we find that
XX, + X,) = m

\/a—x/a+x =X : x>0
da—+a+x =x2 & a?>a+x

true, x, =



a2 - 2x>+ Da+x*-x=0

L2 12X + 1) —4(xt —x)
2

2x* +1+£+4x? +4x +1

2

2x*+1+(2x+1)
2

X2+ x +1

a ora=x*-x

when x2 +x+1-a=0

‘= —1++/4a-3
- 2
‘= Jda-3-1 —-1—+/4a-3 0
2 ’ ¢2

reject

when x? - x —a=0

1£+4a+1
X= —"
2
<= I++4a+1 1—\/4a+1<O
’ 2
reject J
reject
at a=1
s
here 2&—\/a+_x<()
which is not possible
. Vvda-3 -1
= sum of solutions = —
18. ax>+bx+c=0:a b, cel&a=0

D = b? - 4ac

4ac is multiple of 4 now for L.H.S.
Case I when b is even integer
Let b =2r:rel

= b? = 412

= b?> — D multiple of 4 il D is multide of 4

= D can be 24 or 28

Case II When b is odd integer

19.

20.

let b = (2r +1) = b = (42 + 4r +1) = 4k +1)

...(2)
orif b=_2r-1) = b>= (4K' +1)
where K, K'el
= if b is odd = b? = 4k + 1 Type
[From equation (2) & (3)]
= b?> — D will be multiple of 4
if D is odd (only (4n+1) type)
= D can not be 23
fl‘)Sl(X) = f1982(X)
flos (%) = f55,(X) = |1_f1981(x)|

£y (0 ==

= 1981 3

1
= fp0(%) = 7= |1_f1980(x)|

1 3
= (%) = 5 5(2 values)

1 3 5

flg0(X) = 5, 5, 5(3 values)
T 1357 3961
Similarily f (x) = AR R 5 (1981
values)
1 _ 13 1981 1
| —xl_ DR ( ) values
= number of values of x = 3962
log3=p ... (1)
log5=q ... (2)
(1) x (2)
log3 “ log5
log8 log3

log 5 = 3pq log 2 ..... 3)

log5

+1 = i
log?2 = 3pq + 1 from equation (3)



21.

22.

log5+1og?2

log2 =1+ 3pq

log10 1
= 1+3pq =log 2 = log2 = 1+3pq

put in equaiton (3)

here base of log is 10

P
x3—x2+x—2=0:;1
P’ + q’ + 1’ = (p+q+r)’ = 3(p+q) (q+r) (r+p)
=(1yY-30-nd-pA-q
P+ +r=1-310-p A-q9dA-1)

..(2)
[ using (1) p+q=1-r1]
X2 - x4+ x -2 =(x7p) (x=q) (x-1)
put x =1
—1= (1-p) (1-q) (1-r) put in equation (2)

= [P +q’+17 =1-3(-1) =4|

X(y +4z + 2) =22 ...(2)
XX +2y+4z+2-x—-y)=22
from (1)

x(12+2 -x-y)=2

14 e
= -X -y = "
24
= y=(14—x—yj (4)

put in equation (1)

4z =12 - x - 2y

24
=12 -x-2 (M—x—ﬂ

48

4z = x — 16 + (—j ....(5)
X

Xxyz =6

= xy(4z) = 24

23.

24.

X(14—X—%j (X—16+§) =24
X X

(14x — x> —24) (x* — 16x + 48) = 24 x
= x*-32x% + 296x? - 1032 x + 1152 =0
(x — 6) (x* —26x* + 140x — 192) = 0

= 4 different value of x statisfy the equation

= 4 triplets statisly the given system of
equaiton

gX) =X +xH+ X +xH+E+1)

*Ex+D+xXEx+D)+1x+1
=x+1DE*+x2+1)

gx!?) = (x+ 1) x*+ x2 + 1) Q(x) + remainder
x2P + X+ x2)*+ x)*+ X))+ 1

= (x+1)x*+ x>+ 1Q(x) + Remainder ...(A)
Put x = -1

= 6 = Ramainder

Now put x? = w

Il
S

S>x+xXX+1l=w+w+1

|
—_

o is cube root of unity & w? =
6 = Remainder

Now check option by puting x = -1, x> = w
Option (1) is correct

Case 1

when x < 0

Case 11
When x =2 0

=y - x< Jx [x>0|x|=—x]
y - x <|[x|

y - X <X

y < 2x

= y < 0 or y < 2x or both inequalities hold



25.

26.

x8 = (X"'%j q,x) +r, ..(1)

1 1Y
put x = — 5: r = (Ej put in (1)

(edaw = 2= (5]
X+5 q,x) =x°— >
(H%)ql(x)
g e )
= [X—— (| X+ || X +— || X +—
2 2 4 16

o= ()
940 = 2 4 16

(D

f(x) + f(y) = f(x+y) —xy — 1 ...(1)
puty =1& f(1) =1

fx) + f(1) =f(x+ 1) —x -1

fx+ 1) - f(x) =x +2

put x = 0, f(1) — f(0) = 2 = f(0) = -1

x = -1, f(0) — f(—1) = 1 = f(-1) = -2
x = 2, f(-1) - f(-2) = 0 = f(=2) = 2
x = =3, f(=2) - f(=3) = -1 = f(-3) = -1

£(2) = 4, f(3) = 8, ...

= only one value for which f(n) = n

R
X+—| =X +—F+2
f(x) = X . X
(e o)
X+—| +| X+
X X

28.

29.

1
fx) = 3(X+;] Sx 422

2f(x)+3 2( cx j+3
2x+3

f(f(x) =

f(fx)) = m ...(D)
f(fx)) = x given ...(2)
_ox
2cx+6x+9

¢X = 9x + (2¢ + 6)x?

X 1) =@

comparing coeff. ¢2 =9 = ¢ =% 3 ...(A)
&2c+6=0 ..B)
(A) n (B)=c=-3

8% — 4x? + 45 = (x — 1)? (8“45)

=
= (x? = 2xr + 1?) (8)( +£j
= =

comparing coeff of x2

-4 = 4—f—16r
r

= l6r’—4r2 - 45 =0
2r —3) 82+ 10r + 15) =0

)
=12




30.

31.

32.

w
X2+X+1=0<W2 is

w+w+1=0&WwW =1

if polynomial x> + 1 (x + 1)* is divisible by
x? + x + | then polynomial must have w, w?
as the solution

2 n
Now 2+ 1 ((x +1p)' = 220 4 1+ 20D

x + 1+ (0 + x)"

=x + x" + 1

3; if nis multiple of 3

wan o+ wh o+ 1= o i
0; if n is not multiple 3

n =21

x? — 3xy + 2y? - z* = 31 ()
—x2 + 6yz + 272 = 44 ...(2)
x? + xy + 8z2 = 100 ...(3)

adding
(x2 =2xy + y?) + y*> + 6yz + 92> = 175
(x —y)P+ (y + 32> =175
- X,y,z are integers
sum of squares of two integers can not be 175

= no sol™.

(2X)I0gh2= (3x)logh3
taking log on both sides

log, 2 log(2x) = log, 3 log(3x)

log2
logh

log3

[log2 + logx] = @

[log3 + logx]

(log2)? — (log3)* = logx (log3 — log2)
3
(log2 + log 3) (log2 — log3) = logx (105;5)
log6 (—10 EJ =1 1 3
(log6) g2 —ogxog2
1
= log x = —-log 6 = logg

X =

1
6

33.

34.

3s.

f(x) + 2f(§j = 3x ....(1)

replace XL;
1 3
fl —|+2(x)=—
(Xj (x) " (2)
(1) -@2)x2
6
-3f(x) = 3x — —
X
2 2-x
f(x) = — —x =
X X
now f(x) = f(—x)
2-x* _ 2-x*
X —X
2-x) =0
x=i\/§
y
BROLY
X' N3ln J
VAT =7 ny MVANSYA A
y = sin X
yY
. X . .
Draw graphy =sinx & y = 100 and find point
of intersections
X
Here number of solutions of E = sin X
is 63
a®=b* & b =9a
= a® = (9a)*
9 \? 9
(a—j 1= =1 [ az0]
9a 9a

=a=9%9a=a=9
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