Simplification

SIMPLE ARITHMETIC OPERATIONS
It is a common need to simplify the expressions formulated _? - Ex? 8

17 [16 9 _16 69}
s : R
2

according to the statements of the problems relating to the 17 T16 24 69
2 [,
17

—_— —

practical life. To do this, it is essential to follow in sequence =

the mathematical operations given by the term “BODMAS”. g | 8

BODMAS _ EXL,,@}
Each letter of the word BODMAS stands as follows: 2 L3 24 B

B for bracket o [HON . _l_6+@}
There are four brackets, namely, — bar, ( ), { } and [ ]. 2 120 8

They are removed, strictly in the order —, (), { } and [ ]. 17 T16+1035

O for of: of e 7]

D for division ;o= % L -

M for multiplication X _ 171051

A for addition + 2120

S for subtraction ; - 1020 -1051 31
The order of various operations in exercises involving “T 120 12

brackets and fractions must be performed strictly o
according to the order of the letters of the word BODMAS. llustration 2 Simplify

st Jyl |31 51 1

: 3 3 3 3 3
Here,~ 5—8 =—(-3)=3.
Hlustration 1 Simplify

11 1 B _E_JIE_(E__J]}
g | Bt A Ghssddn-Tas 2 = 3
7 |“8 m 3+{ [ 2 3]} 3 13 (3 33

Solution: Given expression 16 {13 (1{) 6)}

— = 3
2t B3 el S >3 ’
2 5 "2 3 4 R 16

= -
:E— lﬁvg oi'ﬁi- ll—[S—EJ
2. |5 2 3 8 ]6_{2}_]6 9.7 _ .1

r 3
= 17 E—E 01'E+{11—Q}
2 3 8

Solution: Given expression

2 15 Use of Algebraic Formulae
= L ETE & E+@] The following important formulac are sometimes found
2 L5 2 3 8 useful in dealing with the simplifications:
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1. (a+ b)Y =a*+2ab+b*
2. (a— b)Y =d>—2ab+ b’
3. (a+ by +(a-byP=2d*+b%
4. (a+ b)Y —(a— b)Y’ =4ab
5. —b=(a+b)(a—b)
6. (a+b) =d+3a°b+3ab>+ b
=a’ + b +3ab(a + b)
7. (a- b)Y =da*-3d°h+3ab* - b
=a* - b* - 3ab(a - b)
8. d+bh =(a+hy(@®—ab+ D)
9. ¢ b =(ab)(@*+ab+b)
10, — a“:—b“jc“ —3abc =)
a +b +c —ab-bc—-ca
1. ¢ —a* =@+ b2 (a+b) (a—b).

,;.—--’m-w'w-—'ﬂ‘-'ﬁ-'—’-‘-‘-*“—"-ﬁ-u"-w"‘-‘ﬂ"-"" - - \
L e

IMustration 3 Simplify the following:
(1) 0.32 % 0.32 + 0.64 % 0.68 + 0.68 % 0.68
Solution: Given expression
=0.32%x0.32+2%0.32 % 0.68 + 0.68 x 0.68
=(0.32)* +2 % 0.32 X 0.68 + (0.68)°
=(032+0.68Y° [ a*+2ab+b*=(a+b)]
=1?=1
(i) 2.45 % 2.45— 0.9 x 2.45 + 0.45 x 0.45
Solution: Given expression
=2.45%245—2x2.45x 045 +0.45 x 0.45
=(2.45)% — 2 X 2.45 x 0.45 + (0.45)*
=(2.45-045) [ @ —2ab+ b =(a - b)*]
=R =4
x {(146+92)% + (146 —92)%}
(146)> +(92)*

(iiii) 7

Solution: Given expression
7% 2{(146) +(92)°}
T (146)? +(92)?
[ (@+b) + (a- b)Y’ =2a*+bY)]

=14

(0.345+0.255)% — (0.345 - 0.255)°
0.345x1.02

(iv)

Solution: Given expression

(0.345+0.255)> —(0.345—0.255)°
4%0.345x0.255

_ 4x0.345%0.255
 4x0.345%0.255
=1
0.682x0.682-0.318x0.318
0.682-0.318
Solution: Given expression

[+ (a@+ b)* — (a— b)* = 4ab]

)

_(0.682) —(0.318)°
0.682—0.318

=(0.682 +0.318) [--ﬂz'bzww}
2 ; o
=]
& (3.29) - (0.81)
Solution: Given expression

_ (3.29)> —(0.81)°

3.294+0.81
a’—b?
=(3.29 - 0.81 =a—b
T
=248

(vii) (2.35)° + 1.95 x (2.35)” + 7.05 x (0.65)* + (0.65)°
Solution: Given expression
= (2.35)° + 3 % 0.65 x (2.35)°

+3%2.35%(0.65)% + (0.65)
=(2.35 + 0.65)°
[ @ +3d’b+3ab®+ b = (a+ b)}]

=3P =27

(4.32) = 0.96 % (4.32)% +12.96 X (0.32)> — (0.32)°
4x4x4

Solution: Given expression
_(432)° -3x0.32%(4.32)” +3%x4.32x(0.32)* - (0.32)°
B 4x4x4

(viii)

4.32-0.32)°
J 8222034 7 i [ @ ~3d%h +3ab® — b’ = (a - b)’]

-

) 885x885%885+115x115x115
885x885+115x115—885x115
Solution: Given expression
(885)° +(115)°
T (885)2 +(115)2 —885x115
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a+b
= (885 + 115)

= 1000

0.62%0.62x0.62-041x0.41x0.41
0.62x0.62+0.62x0.414+0.41+0.41
Solution: Given expression
(0.62)° - (0.41)°
(0.62)% +0.62x 0.41+(0.41)°

(x)

@ -p

= (0.62—0.41) . :
a +ab+b-

=0.21

3. (am)n = (aﬂ)f” = anm

m "

5=l

q ﬂ'” e b—ﬂ' —_ ﬂi'.'l' x h”
+ve rational number

‘a’, ‘b’ are rational numbers

Va

b Nb
b’ are rational numbers

integers and ‘@’ is a +ve rational number

number

1. Jaxa =a

12. Jax+b = Jab

13. Na+vb)’ =a+b+ 2Jab

e o e o Em o e Em Em o Em Em o e e o o Em o e Ee e e e e
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a* —ab +b*

—=q-bh

R R i

T T B X (T
6. ('\ﬁ)r =g, where ‘n’ is a +ve integer and ‘a’ a

T {’/? ’\'f_ = Y ab. where ‘n®is a +ve integer and

a . .
= 21—, where *n’ is a +ve integer and ‘a’,

9. Ya = ™la = Y%a, where ‘m’, ‘n’ are +ve
k . L S e |
10. {2y = Yo = ™™, where ‘m’, ‘n,

*k’ are +ve integers and ‘¢’ is a +ve rational

{ Some UseruL FormuLae

(xi)
(2.3 +(1.5° +(1.2)> -3x2.3%x1.5x1.2
23%23+41.5x1.5+12x1.2-23x1.5-2.3x1.2-1.5x1.2
Solution: Given expression
(2.3 +(1.5)° +(1.2)° —3x2.3%1.5%1.2
T (237 +(1.52 +(1.2)> —23x1.5-23x12-15x12
=(23+15+1.2)
l:_ ) a +b° +c® -3abe

=a+b+c

" a2 +b?+c? —ab—ac—bc
=5
Surds and Indices

a" is called a surd if n is a fraction and 4" is called an index
if m is an integer. a is called the base.

14. Na—vbY =a+b- 2Jab

15. a+ Vb =c+Jd =a=candb=d

& st Ja ++/b _Na+b
_ Ja-\b ~ Na-vbyNa+yb)  a-b
' l v"——‘./g a—\ff_)

Sl e Wa+b)a-vb) =  a-b

18. If x =n(n + 1), then

(a) \]x—«.(x—ﬁ.f,r—‘..oo =n
(h) \/_r+\|'x+,."x+...m =(n+1).

o =

e -

\1- e

Illustration 4 Find the value 01“(243]0'S + (243)0-“'
Solution: (243)"* + (243)"* = (243)"% 04
['.' am - aﬂ - anr—n]

= (243)"#

]

=35 =32=9

Tllustration 5 Find the value of (27)* + (64)
Solution: (27)*7 + (64)™*3 = (3°)*° x (64)*3
[ a"+b"=a" xb"
i 32 X 4_1 )4.?3
=9 x (4% =9x256=2304
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Ilustration 6 Find the value of (-3)~
R 1 @2 1 (-2
Solution: (—3) ( 3) e
(—4)
- (9?

4
a3

“[) -3
3* 3

Hlustration 7 Find the value of x if $2x—7 —3=0
Solution: We have
J2x—7 -3=0
W22—7 =3
{2x-7y =3
2x—7=243 [
2x =250 0r, x =125
Illustration 8 Find the value of 364 x 3512

#a)" =da]

LU 4l

Solution: Y64 x 3512
= Y6ax512 [ Ya x4b =4ab)
:W:{[S_SZS ['.'@Za]
IMustration 9 Find the value of {/ﬁ

Solution: 33729 = 729

2@23 ['.‘%a":a]
7 5fi51735
Illustration 10 Find the value of L)

<fa s a2 ’
U:ﬂ'{?- )_v
Solution: Given expression

_ ey’ [ ofallary" = \Jfa—p]

Jy’

=" =3
7

Hlustration 11 Find the value of V5 x+/125

Vsx125 =625 [ Jaxb=+ab]
=25

Ilustration 12 Simplify each of the following by rational-

ising the denominator.

(@)

[ ¥a" =d]

Solution:

(i) 73 -5v2
V48 +418

y1___1_,2-\8

Tad 2443 2-43

2443

Solution: (i

_ 2—\.1'@
(2 -(3)
33
= —_— == 3
=2 J3
(i) W3-5\2 _  73-5\2
VaB+J18 42534437 x2
_W3-52 _13-52 43-32
43432 43+3J2 43-32
_ 03-5V2)43-32)
(4V3+3V2)(43-32)
_ T3 %43 = T332 =542 x 43 +5J2 x 342
(43)* —(332)?
283%3 - 213x2 =202 x3 +15v2x 2
16x3-0x2

28x3-21x6 -2046 +15%x2
48-18
84-(21x20)v6+30 _ 114-416
30 30

Illustration 13 If ¢ and b are rational numbers, find the
values of @ and b in the following equation:

B+ =a+ b6,
N
i B2 B2 342
Solution: = SO il s YL
Bi B B2
_ (fB3+2)
(V3 -2y
=3+2+2\/§X\a@=5+2\/€
3-2 1
=5+ 2J6
J§+J§ =a+b\fr(;
V3-v2
= 54 2J6 =a+ b6
On equating rational and irrational parts, we get
a=5andbh=2.

Ilustration 14 Find the value of

(\|’72+ T24+J72+..00) + {\/12— 12—\;'32—...oo)
Solution: Since 72 =9 x 8

therefore, 72 + (724 /72 +...00 =9
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Also, since 12=4x3

: [ _
therefore, 412 —\/IZ ~J12-.0 =3

Thus, the given expression = 2 =3

Fractions

1. Continued Fraction

2
3
2

Fractions of the form 7 +
54
4+
3+
._1
are called continued fractions.

To simplify a continued fraction, we start from the
bottom and work upwards

Miustration 15 Simplify 3~ !

i

9_ 5

6 2

+_

3

. 1 _ 1

Solution: 3 - 2
4+# 4 _-;_.__
5 TS
oy e
6+ — 20
3

Multiply the numerator and denominator of the lowest
5 15
term ——— by 3 to get —.
( 2 ] 20
6+—
3
1 1

i e ——— P E—

7 28
4+ 44—
4.8 33
4
Multiply the numerator and denominator
. i 28
of the lowest term ——— by 4 to get —
( 3] 33
9_"
4
33
=3 ——
160
Multiply the numerator and denominator of the
1 33
term ——— by 33 to get —
[ 28] A T
4+—
33
= M09 M7 L8]
160 160 160

2. Comparison of Fractions

The following points are found useful while comparing two
or more fractions:

g N
1 (a) If the denominators of the fractions are same, |
1 the largestis one whose numerator is the largest. |
N A
Illustration 16 Which is the largest fraction among
il and E?
8 8 8
;
Solution: —
————— 8 - o o e o e e e e e e e e e e e e s
s
1 (b) If the numerators of the fractions are same, the |
1 largest is one whose denominator is the smallest, |
9 .
Illustration 17 Which is the largest fraction among
2, i and é?
2°7 9
. 5
Solution: —
2
R T R T e i TR i -
i (c) If neither the numerators nor denominators 1
! of the fractions are same then they are |
; converted into equivalent fractions of the !
| same denominator by taking the L.C.M. of :
: the denominators of the given fractions. Then, :
\ the fractions are compared according to (1). i
A 4
Ilustration 18 Which is the largest fraction among
124 o S,
B 378 8
Solution: L.C.M. of 2,3, 5and 8 =120
1
Then, 1_1x60 _ 60
2 2x60 120
2_2x40 _ 80
3 3x40 120
4 _ 4x24 _ 96
5 5x24 120
5 __5%x15 _ 75
and, ol i

Now, the denominator of these fractions are same and
the largest numerator is 96. Hence, the largest fraction is

4
ﬁ. that is, —
120 3

QO T L L e ) SR SR S e s S S
1 (d) Two fractions can also be compared by cross 1
‘,\ multiplication method.

e T T P T T P T LR
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lustration 19 Which is greater i or E?

Solution: Step 1. Cross multiply the two given fractions

6..5

_x_‘

13 7
we get 6 X 7=42and 13 X 5=65

Step 2.  Since 65 is greater than 42 and in 65, the numerator

of 2 isincluded, - 2 is greater than it

|/ (e) If the difference of the numerator and
; denominator of each of the given fractions
) be same then the fraction of the largest
! numerator is the smallest.

’

Iustration 20 Which one of the following fractions is the
largest?

Solution: Since in each of the given fractions the difference

between the numerator and denominator is same and the
. .. 9

largest numerator is 9, therefore, the largest fraction is 6

. . +a x+2
() In the given fractions, 3 BVE BV
y y+b y+2b

X+tna wherea<b
y+nb
(a} [f Increasc in numerator = ﬁrst f]'a(,'til)l'l,,

Increase in denominator

Increase in numerator 4
(by If - - < first fraction,
Increase in denominator

the last value is the least.

Increase in numerator F
(c) If . - = first fraction,
Increase in denominator

1
|
1
1
1
1
1
|
the last value is the greatest :
i
1
i
i
I
i
i
1
i
|

e all values are equal.

L P——.

4

Iustration 21 Which one the following fractions is the
greatest?

811714717 20°
Increase in numerator |

Solutoin: Since, - - = _
Increase in denominator

is less than

therefore, the first fraction % is the

.

the first fraction %

greatest

Ilustration 22 Which of the following fractions is the least?

2 4 6 8
511717723
” ’ Increase in numerator 1!
Solution: Since L‘I e_ = E = — 18 less
Increase in denominator 6 3

. s . : ;
than the first fraction %, therefore, the last fraction -~ is
2 23

the least

3. Inserting a fraction between two given fractions
To insert a fraction between two given fractions

N and ?. the following steps may be useful:
1 2

Step 1 The numerators of the two given
fractions are added to get the numerator of the
resulting fraction, that is, ¢, + a,.
Step 2 The denominators of the two given
fractions are added to get the denominator of the
resulting fraction, that is, b, + b,.

I U P

Step 3 Resulting fraction = Hray
by +b,
5 .
: : 2 4
IMlustration 23 Insert one fraction between = and =
5
Solution: Using the above method,
22+44 264,214
5'5+7°7 512’7 S 27
Mlustration 24 Insert three fractions between 2 and ]9—1
7
Solution: Using the above method,
5549 9_5149 579
T IH11711 7°18°11 T 779711
Further,
55477749 9 5127169
7774979794111 771679720711
537 4 9
OF ‘i
74 9 511

i 5 9
Thus, the three fractions inserted between 2 and — are
7 11

and

o~

3
-
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n

| .
=If (a + —] = 3, then what is the value of «’ + L’

Practice Exercises

DirricuLty LEVEL-1
(Basep on MEmMORY)

2

a 3

a
1043
(a) T‘f (5) 0
() 33 (d) 633
[Based on MAT, 2003]
Aa= and b= ——— then is equal to:
X ¥y Xr= 3 a+n
2 2
‘11 _r + ]J
(@) = () —
x4+ xy
2
x v
o(2)
x+y x+y
|Based on MAT, 2003]
/ 3 c+2b
0§ b , then the value of ﬂ - M is equal
a+ x—2a x-2
to: {
0 h)1—
(a) (b) 5
|
(e) 2; (d) None of these
[Based on MAT, 2003]
Jx+d4+Jxr=10 5 :
. Given ,1% =—. The value of x is:
Jr+d4—yx-10 2
331
1 b)) —
(@) (b) z
263 17
() — =
) 20 @ 3
[Based on MAT, 2002
1.073%1.073 - 0.927 31 x9°
. The value of ( )_ 5
1.073-0.927 (27) x(3)
1 1
(a) 2= (b) 2—
3 5
1
) 2— (a) 3
(e) 5
. 9947, when divided by &, would have a remainder of:
(@) 0 (6
(e) 5 (d) None of these

|Based on MAT, 2001]

. H.C.F. of 3240, 3600 and a third number is 36 and their

L.C.M. is 2* % 3° x 5% 72. The third number is:

10.

12.

. The value of

. The value of {

(b) 22 % 3% % 7°
@) 2°x52x7?
|Based on MAT, 2001]

2[."2 3[-"3 41.'4 34-"3 5—7-"5 .

15:

(@) 2 x5 x 7

(¢) 2 x 3 x7?

10-1/5 375 = 45
(a) 5 (b) 6
(c) 10 (d) 15

275X 2.75X 275~ 225 2.25x 2.25 .
275%2.75+2.75x2.25+225%225 )

(a) 0.30 (b) 0.50

(e) 3 (d) 3
|Based on MAT, 2005]

If (1—l][|—1](|——'],,,(1—L) = 2 then what is
23N 70) ~ 70

the value of x7

(a) 69 (b) 35
(c) 20 (d) 1
©0.6"-on" .
— 3 — 18 equal to:
3 3 1
2 \2) \3
b 1
(@) “% (b) “3
2 3
(c) 3 (d) 3
[Based on MAT, 2005]
What is the missing figure in the expression given below?
16 16 * 9 9 9
—_—K———X—Ft—=—x—=1
T 7 793
(a) | (hy 7
(c) 4.57 (d) 32

|Based on MAT, 2000]

. If the numerator and the denominator of a proper fraction are

increased by the same quantity, then the resulting fraction is:
(a) Always greater than the original fraction.
(b) Always less than the original fraction.
(¢) Always equal to the original fraction.
(«f) None of these.
|Based on MAT, 2001]
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14.

15.

16.

17.

18.

19.

20.

21.

22.

A man completes % th of his journey by aeroplane, % th

by train and the rest by taxi. What part of his journey does
he complete by taxi?

8 7
(a) 1_‘3 (b) E
(c) % (d) None of these
The unit digit of 3% x 47 x 6% x 74 x 8% x 97 is:
(a) & (b) 5
(c) 4 (d) 2

If a man spends five-sixths part of money and then again
earns part of the remaining money, what half part of his
money is with him now?

(a) 172 (b) 1/4

(c) 2/3 (d) 3/4

The difference between the squares of two consecutive
odd integers is always divisible by:

(a) 8 (b) 7

(c) 6 (d) 3

[Based on Narsee Manjee Inst. of Man. Studies, 2003]

What is the difference between the largest and the smallest

. 9
fractions Sf,ﬂ, — and 2‘?
5 16 T

33 5. 1
a) — by —
@ 112 37

9

© B2 @) —
41 35

When one-fourth of a number is subtracted from one-third

of the same number, the remainder obtained is 12. The

number 1s:

(a) 144 (h) 72
() 120 (d) 63
] 0
Simplify | — | +(64)7V2 +(=32)*>,
implify [ . 4] (64) 2 +(-32)
1 3
17— h) 17—
(@) ; (h) :
7 T
s B d) 17—
() S (d) s
(1.06 + 0.(]4)3 —7=4%x1.06x0.04:
(a) 1.04 (b) 1.4
(c) 1.5 () Cannot be determined
) "
If a..—ﬂb., =/ , then find the value of 2~ b in terms
A+d? < a—

of ¢ and d only.

23.

24.

26.

27.

28.

29.

c+d cd
[
@ cd ®) c+d
c—d c+d
@ c+d @ c—d
The value of is [2— l](z —EJ(Q—E] [2— ﬁ} :
3 5 7 1001
1003 1003
S o) Pkt
@3 @ Toor
1
(c) m () None of these
The sum of the two digits of a number is 13 and the

difference between the number (x) and that formed by
reversing the digits (v) is 27, i.e., (x — ) is 27. Find the
number.
(a) 72
(c) 27

(h) 58
(d) 85
|Bases on IMT Ghaziabad, 2002]

. Find a positive number which when increased by 17 is

equal to 60 times the reciprocal of the number.
(@) 20 (b) 10
(c) 3 (d) 17
|Based on IMT Ghaziabad, 2002]
Four of the following five parts numbered (1), (2). (3). (4)

and (5) are exactly equal. The number of the part which is
not equal to the remaining four parts will be your answer.

(a) 36 % 15427 % 13
(b) 53%4+64+16%7
(c) 328 +41x21 +9x2}
(@) V1024 x11-16%7
[Based on IRMA, 2002]

What approximate value should come in place of question
mark (?) in the following equation?

95.975% 4 16.001% % 6.002'° + 35.99% = 9

(@) 36 (2) 16
(¢) 96 () 6
[Based on IRMA, 2002

Ifx*yp=(x+2)%(y—2)then7*5="

(a) 234 (b) 243

(c) 343 (d) 423

If m and » are whole numbers such that " = 121, then
(m—1y" =2

(a) 10 (b) 102

(¢) 1000 (d) 104
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30.

If we multiply a fraction by itself and divide the product
by the square of its reciprocal, the fraction so obtained is

13 .. -
35 . The original fraction is:

16 8
1) — by —
(@) 5 (h) 9
4 1
(e) 3 (d) 3
31. Suppose a=2/3 b, b=2/3 ¢, and ¢ = 2/3 4. What would
be the value of b as a fraction of &?
(a) 2/3 (b) 4/3
(c) 4/9 (d) 8/27
|Based on L.P. Univ., 2002]
32. Find x and y:
—xy=4dand)? —xp=-3
(a) (4,3) or (-4, -3)
(5 4, Dor(-4,-1)
(c) (3,4)or(-3.-4)
(d) x=y=0
|Based on SCMHRD, 2002|
- ab ) N——
B.fa*b= 24D’ find3*(3*-1):
(a) 3 (h) —1.5
(c) 2/3 (d) 3
[Based on SCMHRD, 2002]
S x—1
34. Solve [2 [E_] 2
4 27 3
(a) 1 (b) 2
(c) 3 (d) 4
|Based on SCMHRD, 2002]
3 1 3 .
3s. (2—)‘;( [ L-—J =7 =, find the values of x and y.
X e 4
(@) (3, 19) (b) (3. 14)
(c) (14,3) (d) (24, 6)
36. Which of the given numbers is the greatest?
@ 635 (b) 832
(©) 23130 (d) 3900
|Based on REC Tiruchirapalli, 2002]
3. [fe=2+22 4 2“31 then the value of x7 — 6x% + 6 is:
(a) 3 (b) 2
(c) 1 (d) None of these

[Based on REC Tiruchirapalli, 2002]

38.

39.

40.

41.

42,

43,

G oy i 2 1
What fraction must be subtracted from the sum of i and

1 i 5 S
: to have an average of nE of all the three fractions?
12

! 1

a) — h) —

(@) = (h) 3

5 1 L

(c) Z (d) 6
If we multiply a fraction by itself and divide the product

)
by its reciprocal, the fraction thus obtained is IS% . The

L

fraction 1s:
8 2
Sl TR
() 27 (h) 3
(c) 1 % (d) None of these
2 I —21
Simplify: 7 2. :
21+I—]— 2+ : i
4 2 sy
G R
2
-1 |
(a) ? (b) —g
1 1
- Ay
(c) 5 ( A

Which of the following fractions is less than % and

greater than % 7

1 23
(@) — b =
4 24
11 17
© — @ —
12 24
In a college, one-fifths of the girls and one-cighths of the

boys took part in a social camp. What of the total number
of students in the college took part in the camp?

13 13

2= N
(@) 40 ©) 80

2
(c) ﬁ (d) Data inadequate
Which of the following is true?

A. 99/101 < 97/99 < 95/97
95/97 < 97/99 < 99/101
(95/97)% > (97/99)” > (99/101)
. (99/101)2 = (97/99)% = (95/97)°

oow
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44.

45.

46.

47.

48,

49,

52.

(a) Only A
(¢) Band C

(h) Only B
(d) Band D
|Based on MAT (Dec), 2006]

> 4
fG=H+ ‘j; then L equals:

(h) 4(G - H)
() HG*— HY
[Based on MAT, 1997]

(a) 4G — F)?
(¢) 4/(G*— HY)

If 2= + —[ then z equals:
% ¥ Z
(@) xvf(x—) by x—y
(e) xvl(y —x) (d) (x —»)/xy

|Based on MAT, 1997]

If (x — 3)(2x + 1)= 0. then possible values of 2x + 1 are:

{a) 0 only (b) D and 3

{¢) =—=and3 (@) 0Dand 7

|Based on MAT, 1997]

b | =

Simplify 2 +[24+2+ {242+ (2+2+3)}]:
(a) 13/15 (b) 17/15

(c) 11/15 (d) None of these
L. 33 3 ,3),1 .2 2
Simplify — += of 2—+2—)+_+1___
mplify 15+7 © ( o 5)T57'577
(a) 1 (h) 2
(c) O (d) 3
[ 1
]+I+{I+1+[1——]} =7
3
7 2
L b =
(a) . (b) 3
4
(€) g (d) None of these

3
. 48+|2X(2 Ofi-l-z of:] =7
8 3 4 3

(a) 9 (by 12
(c) 15 (/) None of these

. Ifa* = b, b =cand & = a, then the value of xyz = J?

(@) 0 (h) 1
(©) I () 2
[Based on MAT, 1997]

If ax = b, by = ¢ and ¢z = a, then xyz is equal to:
(a) O (b) -1
(c) 1 (da+b+e

|Based on MAT, 1998]

53.

. 2 2 2 5 2
Ifx= —yand y = —zand z = —w, what fraction of w
3 ’ 3 3
is y?
8 4
(a) — by —
J 27 9
2 4
(c 3 (c 3

[Based on MAT, 1998]

54. How many multiples of 9 can be found which are less than
9999 and are perfect cubes?
(a) 5 (hy 6
(c) 7 (d) &
342 —43) .
55. If /6 = 2.45, then the value of M 1s:
(3v2 +v2)
(a) 0.40 (h) 0.41
(c) 0.42 (d) 0.44
|Based on MAT, 1998]
56. Three-fourths of 68 is less than two-thirds of 114 by:
(a) 12 (b) 25
(c) 35 (d) 48
[Based on MAT, 1998]
57. The remainder when 8" is divided by 7 is:
(a) 5 (b) 1
(c) 6 (d) 4
58. The value of (1/x) + (17), where x = 2 ++/3 and
y=2- V3 s
(a) 14 (b) 12
(c) 10 (d) 16
|Based on MAT, 1999]
g 9 ;
59. If 9° =— thenxis:
3.\
(a) 1/3 (b) 2/3
(c) 3 (d) 4/3
[Based on MAT, 1999]
+3b 3
60. If it :2—'. then the value of @:b is:
2a—-3h 5
(a) 2:1 (b) 1:4
(c) 1:2 (d) 4:1

61.

|Based on MAT, 1999]

. 1
Find the value of x* + = ifr=3+242:
X

(a) 1154
(c) 1734

(b) 1024

(d) None of these
|Based on NMAT, 2006]
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62. The value of expression:

[ _b]b+r.'—a|/ _L_]’_'+u—f?[ _u]a+h—c
CARE e
x Lx® X

63.

When simplified, the product:
bt-2-g -2
I~ 3 s 7)1 1001

is equal to;
1003 1001
(a) — by —
13
991 2
— None of these
(c) 1001 (d)

|Based on NMAT, 2005]

. The unit digit of the product of all the prime numbers

between | and (1) is;

(G‘] ‘uhHu +ca b1
{C} _\_r:."n- {d) it b+o
[Based on NMAT, 2005]
DirFicuLty LEVEL-2
(Basep on MEMORY)
3 3
iy
If r.fﬁ ¥ 13 then fing 212 a+b
a +b 14 a-b
3
(@) 5 (b) 1
(c) 2 (d) None of these

[Based on FMS (Delhi), 2004]

. Arrange the following in ascending order of values:

87 [ﬂ] 87 [E]
83°183) "89°\ 89
87 87 87
(a) — ( ]
89 89"

()
o gl ()
@
6]

I‘\J

oo
~1

© [x?] 87 R7
89) 89" 83

o0
{98 ]

|

87

()[87] 87 87 (87
8389 8¢

[Based on FMS (Delhi), 2004]

. If two-thirds part of a number is 96, what is the value of

three-fourths part of the same number?
(a) 48 (b) 192
(c) 108 (d) 72

. Ifthe difference between four-fifths part and three-fourths

part of a number is 4, what is the number?
(@) 60 (b) 100
(c) 80 (d) 40

10.

(@) 6 (b) 5
(c) 4 (d) 0
. Find the remainder when 7°! + 7% + 72% + 7% is divided
by 25.
(@0 (b) 2
(c) 4 (d) 6

|Based on FMS (Delhi), 2004|

. A four-digit number is formed, using digits 1, 2, 3 and 4,

without repeating any one of them. What is the sum of all
such possible numbers?

(@) 66600
(c) 66666

(b) 66660

(d) 60000
[Based on FMS (Delhi), 2004]

. How many multiples of 9 can be found which are less than

9999 and are perfect cubes?
(a) 5 (b) 6
(c) 7 (d) 8
|Based on FMS (Delhi), 2004]

. If \/u_h =5b+a” then (@, b) could be:

(a) 3,4)
() (4, 18)

(b) (2, 12)

(d) (6,4)
|Based on I1T Joint Man. Ent. Test, 2004]
Manmohan spends one-fifth part of his money as pocket
money and four-fifths of the remainder in other affairs.

If he is left with T48 per month, what is the monthly
income?

(a) 3360 (h) 7400
(c) 3320 (d) 3300
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I1.

12.

14,

16.

17.

18.

What is the smallest number with which 1800 must be
multiplied to make it a perfect cube?
(@) 12 (b) 5
{c) 18 (d) 15

|Based on 11T Joint Man. Ent. Test, 2004]
The number 37 + 3'2 + 3! + 3" is a perfect cube of an
integer for natural number » equalling:
(@) 12 (b) 13
(c) 14 (d) 15

|Based on HI'TTM, Gwalior, 2003]

. The number of ways, in which 8064 can be resolved as the

product of two factors, is:
(a) 10
(c) 24

(h) 16
(d) 48
|Based on ITTTM, Gwalior, 2003]
Find the positive integer, which when added to the

5
numerator and denominator of 3‘ will result in a fraction

13
nearest to —.

(a) 6 (b) 5

(c) 4 (d) 3
|Based on HITTM, Gwalior, 2003]

. Ifx= 5+ 246, then [‘GJ__]J is equal to:

X
(@) 23 (b) \3
(c) 22 (d) None of these

|Based on IITTM, Gwalior, 2003]

11
The largest number in the sequence 1,22, 33, 4% is:
!

@ 1 b) 22
1 1

(© 3 (© 44
[Based on IITTM, Gwalior, 2003]

2

The term (» + 5" is approximately equal to  + -s-_
2y

Which of the following is the closest approximation to
(85)"%2
(@) 9.06
(c) 9.22

(b) 9.34

(d) 9.28
[Based on REC Tiruchiraplli, 2003]

The highest score in an inning was two-ninths of the
total score and the next highest was two-ninths of the
remainder. These scores differ by & runs. What was the
total score in the innings?

19.

20.

21.

22,

23.

24,

25.

(@) 162 (h) 152
(c) 142 (d) 132
885X 885 X 885 +115x115x115 _
885 % 885+115x115—885x%115
(@) 1000 (b) 770
(c) 885 (d) 115

[Based on FMS (Delhi). 2003]

If [.r - l) = 3, then the value of [xf’ + LOJ is:
x x
(a) 927 (b) 414
() 364 (d) 322
[Based on FMS (Delhi), 2003]

The value of M is:

(2.3 +0.69+0.09
(a) 2 ()3
(d) 2.327 {d) 2.273

[Based on FMS (Delhi), 2003]
1 1
The value of | 1 +—— || 1+ :
x+1 x+2

1 1
® [H J[H ]is:
x+3 x+4

1 1

1+ b
@ x+35 @) x+5
1 x+5
(c) x+ ~ (d) =
x+35 x+1
[Based on FMS (Delhi), 2003]
4 2
The value of LRy + Lt 4 ! =9
1+ x 5 x(1—x)
1
(a) — by 1 +x
X
(e) 1-x2 (@1

[Based on FMS (Delhi), 2003]

If (alb)*" = (b/a), then x is equal to:
(a) 1 () 112
(c) 7/2 (d) 2

[Based on FMS (Delhi), 2003]

1 1

s
1+x[d—bi +xfr.‘—f!}

The expression —
| 4+ x(B-0) 4 yle-a)

|

F—————]
l_‘_x{h—a'l s \_[u—r']
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26.

(a) xP¢ 1
{c) O (d) None of these
[Based on FMS (Delhi), 2003]
I is equal to:
I +a”—.’i? ] + aﬂ]—ﬂ
{a) O (b1
(C] 1/2 {ar) ur!rﬂf

27.

28.

29.

30.

31.

32.

[Based on FMS (Delhi), 2003]

Consider the following statements:

A. Ifa"=b. b"=c, ¢*=a, then xyz=0.

B. Ifp=a®, g=a’, (p"q") = a*, then xyz =
b

C. x'=y"=z% ab+be+ca=0,thenxyz= 1.

Of these statements:
(a) A and B are correct
(/) B and C are correct
{¢) Only A is correct
(d) A and C are correct
[Based on FMS (Delhi), 2003]

Simplify:
TR
+
l—a 1 +\/C_I
a a-1
(@) — )
a—1
2 2
() — (d) —
g—1 1-a
Let (a'b) — (bla) = x.yv and (x — ¥) = (a/b) + (b'a), then

x is equal to;
(a) (a+b)a
(¢) (a—ba

(b) (a+ byh
() None of these
[Based on IIFT, 2003]

If (3)"*) =81 and 81" = 3, then the values of x and v are:
(a) 17/8,9/8 (b) 17/8,15/8
(c) 17/8.11/8 (d) 15/8, 11/8

[Based on ITFT, 2003]

Given that x and y are real numbers, let P (x, y) =x yz.
Then, P (3, P (3.4)) =?
(@) 40 (b) =7
(c) 40 ()7

[Based on IIFT, 2003]
Of the two-digit numbers (those from 10 to 99, both

inclusive), how many have a second digit greater than the
first digit?

33.

34.

35.

36.

37.

38.

(a) 38
(c) 36

(h) 40

(d) 41
[Based on SCMHRD Ent. Exam., 2003]

How much more is 1/2 of 2/3 than 3/4 of 1/37
(@) 1/4 (h) 173
© 1112 () 7/12
[Based on SCMHRD Ent. Exam., 2003]

Assuming that in Harappan era, rocks, stones and pebbles
were used for money. The following used to be the
currency valuations: 1 rock = 7 stones, 1 stone =7 pebbles,
If a person used 6 rocks to purchase a cave that costs 5
rocks, 2 stones and 3 pebbles, then how much would the
change be?

(a) 4 stones, 4 pebbles

(b) 5 stones, 4 pebbles

(¢) 1rock, 5 stones, 4 pebbles

(d) 5 stones, 5 pebbles
|Based on SCMHRD Ent. Exam., 2003]

In an examination, a student was asked to find
three-fourths of a certain number. By mistake he found
three-fourths of it. His answer was 150 more than the
carrect answer. The given number is:

(a) 180 (b) 240

(c) 280 (d) 290
ct 17 . a+b

If = —, whatis —— equal to?

a+bh 23 a—bh

11 &)

= b) e

(a) 23 ( 32

5 23 23

(c) 5 (d) T

If we multiply a fraction by itself and divide the product
3 ; 26
by its reciprocal, the fraction thus obtained is IBE . The

original fraction is:

8 2

) by 2=
(0127 (b) 3
1

(e) 1 (d) None of these

|

. ; 8
A boy was asked to multiply a given number by i

3 ; 8
Instead, he divided the given number by E and got the
result 225 more than what he should have got if he had
multiplied the number by % . The given number was:

(a) 8
(c) 64

(b} 17
(d) 136
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39,

40.

41.

42.

. The difference between the sum of 1 3 ,2—,3=.5
4

44,

5+1 o5 =]
If a = and b = , then the value of
= E=a™ V5 +1
2 b+t ]
% would be:
a” —ab+b"
(a) 3/4 (b) 413
(e) 3/5 (d) 5/3

[Based on FMS (Delhi), 2002]

If (x + y):(x — y) = 4:1, then (_x‘? +y2]:(_\'2 —.1"2) =7
(a) 25:9 (b) 16:1
(c) 8:17 (d) 17:8
[Based on FMS (Delhi), 2002

A number consists of two digits whose sum is 7. Tf the
digits are reversed, then the number is increased by 27.
The number is:

(a) 25
() 16

(h) 34

(d) 52
[Based on FMS (Delhi), 2002

The expression:
(2a—3b) (4a+0.55) —a (8a - 11b)
(@) Is always positive for all @ and b
(h) Is always negative for all @ and b
(¢) Is zero
(d) Depends on the values of & and b
|Based on SCMHRD, 2002]

1 .5

1
3 12 3

1 :
and 2 = and the nearest whole number is:

2 13
= B —

@ 3 ®) 15

() l—l () None of these
60

At the first stop on his route, a driver unloaded two-fifths
of the packages in his van, After he unloaded another three
packages at his next stop, half of the original number of
packages in the van remained. How many packages were
in the van before the first delivery?

(a) 10 (h) 25
(e) 30 (d) 36
[Based on REC Tiruchirapalli, 2002]
1 4

I+7I + 1= is equal to:

1+ 0

T9:=

3

46.

47.

48.

49,

50.

51.

1 I
(a) 13 (b) 1Z

() 1= (d) None of these

[Based on FMS (Delhi), 2006]

1, .1 1
The valug of = e F

2, 23F 234 2345
places of decimal is:
(a) 0.713

(c) 0.717

correct to three

(b) 0.715
(d) 0.718

A person was to multiply a fraction by g . Instead, he

divided and got an answer which exceeds the correct

1
answer by 7 The correct answer was:

6 36
a) — by —
(@) 3 (b) o1
7
(¢) s (d) None of these

In a certain college, the number of girls is twice the
number of boys. One-fifth of the girls and one-eighth of
the boys took part in a social camp. What part of the total
number of students took part in the camp?

7 7
5 30
@ 20 ®) 30
(c) 2 (d) A,
12 24

1
How many gs are there in 371 ?
2

(a) 300
(c) 500

(b) 400
(&) Cannot be determined

Ed t ad & G 2 .1
{7—+—+— of ——=x2=+1- of(l——l—J} =2
3 3

2 2 2 4 5 5
1 1
(@) 3— ) 2—
5 24
1
) 4— d) None of these
(c) 30 ( one of these

; " 1 1 | ;
T'he value of 1 + —— +———+——= up to four places
4x3 4x3° 4x3

of decimals is:
(@) 1.1202
(c) 1.1204

(b) 1.1203
(d) None of these
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52.

53.

58.

60.

4
(«) 3 () None of these

Find the remainder when 72! + 722 + 72% 4 724 is divided
by 25.

(@) O (h) 2

(c) 4 (d) 6

. A four-digit number is formed, using digits 1, 2, 3 and 4,

without repeating any one of them. What is the sum of all
such possible numbers?

(a) 66600
(¢) 66666

(h) 66660
(d) 60000

. What is the smallest number with which 1800 must be

multiplied to make it a perfect cube?
(a) 12 ) 5
(c) 18 (d) 15

. The number 3% + 3'2 4+ 3'9 4 35 is a perfect cube of an

integer for natural number n equalling:
(a) 12 (b 13
(e) 14 (d) 15

. The rank of 2/9 in the following fraction when expressed

in ascending order is —2/3, 1/7, 0, 4/9, 2/9, 14/15, %/11.
(a) 4 b5
(e) 6 (d) 9
The sum of the squares of two numbers is 3341 and the
difference of their squares is 891. The numbers are:
(a) 25,46 (h) 35, 46
(c) 25,36 (d) None of these
[Based on FMS (MS), 2006]

(- o

2
(@) = (b) =
n

[}

2n=1)
nin+1) @ "

[Based on FMS (MS), 2006]

(c)

If [.\'4 + l‘;} =322, the value of {.r - L} is;

5 X
(a) 4 (h) 6

() 8 (@) W2
[Based on FMS, 2005]

61.

62.

63.

64.

65.

66.

67.

The value of:

(‘\'u.-’xh}l” +h) (xb;x:' ]HH- e) . [xd' x® }1’;- +a) is:
(@) 0 (b) x*
(e _ra+h+c (d) 1

|Based on FMS, 2006]
The value of [1/(216) — 213 + 1/(256) — 314 + 1/(243)
— 1/5] is:
(a) 107
(c) 103

(h) 105
(d) None of these
|Based on FMS, 2006]

If x is an integer such that x + L =%. then the value of
X
xX— — is:
X
13
a) 4 b) —
(@) (b) 4
15 1
c) — —
( A (d) 3

|Based on FMS, 2006]

X 1-2 1 .
If A 1|| * = 2—, then the value of x is:
1—x X 6
6 4

3 2
Bl e Ly g
{a) - 0r[3 (b) 2or3
5 2 9 4
¢) —or— d) —or—
( 2 3 ( 13 13
|Based on FMS, 2009]
4+ d
I a+b= c+ | i

b+e d+a
(a) a must equal ¢
(b) a + b+ ¢+ d must equal zero
(¢) eithera=cora+b+c+d=0,orboth
(d) ab+e+d)=cla+b+d)
|Based on FMS, 2009]
Let r be the result of doubling both the base and the

exponent of a’ b= 0. If # equals the product of a” by 2,
then x equals:

(a) 2a (b) 4a
(©) 2 (d) 4
|Based on FMS, 2010]
4 9 3mr—nt .
If L and iz—. the value 01‘M i
no 3 t 14 nt — Tmr
1 11
a) —5— by —
(a) P (L) ”
| 11
) _l_ {al’ e
@ =1 ' 12

|Based on FMS, 2011]
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68.

69.

70.

1.

72.

73.

74.

=N =1
Simplify [Qw} [{‘/{/a_"} - the result is:

{a} a|(1 (b) a]l
(c) & (d) a*
[Based on FMS, 2011]
; 1 1
The expression | — = equals:
P 1443 1=
(@ 1-+3 (®) 1
(©) —3 () V3
[Based on FMS, 2011]
. 1 :
The expression 2 + \E + 2 \5 + \E " equals:
(@) 2 (b) 2-2
© 2++2 (d) 242
[Based on FMS, 2011]
2;|+4 a2 2(2"
W when simplified is:
(@) 2;'J+I _l (b) _2u+]
2
74
&y 12" =
(€) (d) 3

[Based on FMS, 2011]

/ .
If u :\,'E_ iy :\E3\.E,u3 :\13\!'3\5 ete, uyq 1y is:

]
(b) 310

(@) V3

() 320 (d) None of these
[Based on IIFT, 2007
What 1s the wvalue of x that would satisty
(B +V2) + (3 -V2)* =10:
1
a) 2 (h) ——
(@) 3
(c) 4 (d) —4
|Based on ATMA, 2008]
Which of the following is/are true?

L. (xb—:')u (.\’.“ '—u)f"b (xcr—h)r =

; 3 19 16 : :
II. Fractions —,— of — are in descending order.
18 20 19

1L flog (x+ 1) —log (x— 1)=log 2, thenx =3

(a) Tand I1
(c) Tand IIT

(b) T Only
(d) I and II1
[Based on ATMA, 2005]

a—ab+b |1

8. d P L shen fidg 2.
a +ab+b h
(a) | (h) 2
(c) 3 (d) 4
[Based on CAT, 2009]
76. Which one of the terms 2'7,3"* 4"° 6" and 10" isthe
largest?
(a) 27 (b) 3"
(c) 4"° (d) 10""
[Based on CAT, 2012]
77. 1f Lol z, then xy + vz + zx is equal to:
a b ¢
@ {L’,J' - b:'_ L')i
x+y'+z
X a+b+ey —a'(x* +1* +2°
(b) Lk
2a°
© ax+hy+ c:’
(a+b+c)

78.

79.

80.

> . 5
ax + by +cz
(a+b+c)

(d)
[Based on CAT, 2013]

. 1 i 1 oo i
If x+ o land p = x" ’+:m; and g be the digit at units

place in the number 2*" + 1, n being a natural number
greater than 1, then (p + q) is equal to:

(a) 8 (b) 6
(c) 4 (d) 2
[Based on CAT, 2013]
Find the value of : 3 - 34
1+ 4 3 ]
3— » 34—
2+ 1 % .1.
g1 :
2
@ 13 ® 15
o e )
7
11 17
B = {d) —
21 28 [Based on CAT, 1996]
5%~ 1 is divisible by:
(a) 13 (b) 31
(c) 5 (d) None of these

[Based on CAT, 1995]
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| 81. For the product n(n + 1)(2rn+ 1), n € N, which one of the grade in the course if the average of her scores is more
] following is not necessarily true? than or equal to 90. Grade B is awarded to a student
| (@) Ttis even if the average of her score is between 87 and 89 (both
S included). If the average is below 87, the student gets
| b ble b
0 (2 Dyasible by 3 a C grade. Ramesh is preparing for the last quiz and he
(¢) Divisible by the sum of the squares of first n natural realizes that he must score a minimum of 97 to get an A
| numbers grade. After the quiz, he realizes that he will score70,
| Never divisible by 237 and he will just manage a B. How many quizzes did
(d) Y
: [Based on CAT, 1995] :)r;’z Susmon teks G
[ 2}
| 82. Prof. Suman takes number of quizzes for a course. (c) 8 ()9
: All the quizzes are out of 100. A student can get an A [Based on XAT, 2014]
|
|
" Answer Keys
|
| DirFicuLty LEvEL-1
| :
| L. (h) 2. (a) 3. (a) 4. (c) 5. (o) 6. () T.(b) 8 (0 9. (b)) 10. (d) 11. (@) 12. (d) 13. (a)
| 14. (b)) 15.(a) 16. (b)) 17 (a) 18. (@) 19, (@) 20.(a) 21.(a) 22.(d) 23.(a) 24.(d) 25. (c) 26. (a)
) 27. (d) 28.(6) 29.(c) 30.(c) 31 () 32 (a) 33 (a) 34 (d) 35 (c) 36.(a) 37.(b) 38 (d) 39. (b)
| 40. (d) 41. (d) 42. (c) 43.(d) 44. (@) 45.(c) 46.(d) 47.(c) 48.(c) 49. (a) 50. (b)) 51 (b) 52. (¢)
| 53. (h) S54.(c) 55 (d) 56.(h) 57.(b) 58.(a) 59.(b) 60.(d) 61. («) 62.(h) 63. (d)
|
|
| DirricuLty LEVEL-2
" .
| L(¢) 2() 3.() 4o() 5. 6.( 7.0 8 () 9 (b 10.(d) 1. (d) 12 (&) 13. (o)
| 14. () 15.(d) 16. (¢) 17.(c) 18. (@) 19. () 20. (d) 21 (a) 22.(d) 23.(d) 24. (d) 25.(h) 26. (b)
| 27. (b) 28.(d) 29. (d) 30.(h) 3l (a) 32.(c) 33.(c) 34.(a) 35 (¢) 36.(c) 37.(b) 38.(d) 39. (h)
i 40. (d) 41 (@) 42 (b)) 43.(a) 44. (©) 45.(d) 46. (c) 47.(b) 48.(a) 49. (@ 50.(c) 51. (b) 52. (b)
" 53. (a) S4.(b) 55.(d) 56.(c) 57.(a) 58 (b) 59. (b)) 60.(a) 6l (d) 62.(c) 63.(c) 64. (d) 65. (c)
I 66. (b) 67.(h) 68. (d) 69.(a) T0.(a) 7L (d) 7T2.(d) 73.(a) 74 (c) 75 (a) 7T6.(d) 77. (h) 78. (h)
| 79, (d) 80.(b) 81.(d) 82 (d)
|
|
[ Explanatory Answers
|
: DiFricuLty LeveL-1
|
| IV , )
| 1. (h) [a+—] =3=:-a+—=\/§ 2. (a) a= Jh= —
' a o xX+Yy X=P
3
| [a+i) =a +L+3(a+l) . 5
| a & a — e P
= T el
: = W3=a +L3+ 33 = T
a
| ; B ab __w
l = d -l-“—3—0. a+h _‘)c2+_‘|,12
|
|
|
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6ab+2a>  6b° +2ab

3. (a) .\:+2a+,\'+2b o a+b a+b
x—2a x—-2b  2ab-24°> 2ab-2b°

a+h a+h

_ 2a(3b+a) o 2b(3b +a)
2a(b—a) 2h(a —b)

_ 3b+:'¢‘_3b+a
T b-ua b—a

4. (¢) Given expression

(fr+a+fx=-10 25

== =
(x+4)=(x=10) 4

T4+4+x—10+24/x2 —6x—40

5
= - —
14 2
= 2x+2yx2 —6x—40 =41
= (2x—41) = [-24/x% —6x - 40P

= 4+ 1681 — 164x =4 (x> — 6x —40)

=4x" -~ 24x - 160
= 140x = 1841
263
=% X= =
20
1.073x1.073-0.927x0.927  (3H*x(9)°

5. (&)

1.073-0.927 27 x@3)°

_(1.073)” - (0.927)° . (3% x (3%)¢
T 1.073-0.927 3%y <3

_ (1073 +0.927)(1.073-0.927) f
3.0

1.073-0.927
1

S S b
3 9 9

6. (@) Consider 9, 92, 93, 94, 9°, Each of the these numbers,

when divided by 8, will leave a remainder of 1.

-, 9%+ 7, when divided by 8, will leave a remainder

of 0.
7. (b) The product of the numbers = H.C.F x L.C.M.
Let the third number be x.
o 3240 X 3600 x x =36 x 2 x 37 x 52 x 77
36%2% %37 x5 x 7°
(2} x3* x5)x(2? x3? x 5%)

= X =

 3240=2"x3%x5
 3600=2% x 3% x 5

|

(22 %3y x 2 %3P x5 x 7?
X =
2 x3* x5x2* x3° x 52

_ 2palws w7

27 %3¢ x5
=22x% 33 %72
2I-‘2 x 31-’3 » 4!-’4 34-*3 xs—?-*i
8. (¢) = —t :
10713 % 533 4735 %6
_ 2[;‘2 % 3[.-'3 % (23)]-*4 % IO].-’:'! ) 3-3."3 X4]a‘i
57 5" %6
- 2[.-'2 ><3’[;'3 % 21.-'2 le:“j . 5[-’5 . 5?.-'5 %23
51‘ 34."3 % 2!’19’5
1,116 14, 337
=22 2 393 %333 w53 55

=2'%x3"%5'=2x5=10

=g—b

3 3

a —b
9. b] By using ———
¢ ¥ 5 a’+ab+h*

(2.75)° - (2.25)°
(2.75)2 +2.75% 2.25+(2.25)°

o (-3 (-5

1 2 3 69 x
—XoRIN . — = —
2 3 4 70 70

=2.95-225=0.50.

G

11. (a) 3 3 e
[2 ][3]+(_3) 0

3 W2 3 2
e |
To9-3 2
#® 256
PR N - N W
7 49 49
=  —*x9=-256-81+49
= =32
i 1 1+1 12
SN W S
B 3 SRar T
2 241 2 .3
N o
3 3+1 3 4
2_2+1 2 _1
5 5+1 5 2
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14. (h) Journey completed by aeroplane and train
2 2 2+6 8

= — - = —
15 5 15 15

- Remaining journey=1- — = —

I5 I5

‘. He completed % th part of his journey by taxi.

15. (a) The unit digit of 3% is 9
The unit digit of 47 is 4
The unit digit of 67 is 6
The unit digit of 7* is 1
The unit digit of 8 is 4
The unit digit of 1% is 9
Therefore the unit digit of the given expression is 6
(Since 9xdxb6x1x4x9="7776).

16. (b) Let the money with the man at first be 1

5 5
- Money spent= — of 1 =3 —
6 6

‘. Remaining money =1 — —5— = ?l
6 6
1 1 1
and money earned = — ofT— =3 —
2 6 12

-~ Total money with him now
1
= — = L :fi :?l

6 12 12 4

5 l th part of his money is with him now.

17. (@) 2x+3P —(2x+ 1P =4 + 126+ 9 —(dx? +4x + 1)
=8x+8=8(x+1).

18. («) L.C.M. of 7, 8, 16 and 35 = 560
5%70 _ 350
8xT0 560

21 _ 21x16 _ 336
35 35x16 560

9x35 _ 315
16 16x35 560

6  6x80 480
and, - = =—
7 Tx80 560

~. Difference between the largest and the smallest
fractions

6 9 480 315

7 16 560 560

- 165 _ 33
560 112

19. (@) Let the number be |
1

Lo ofl= l and, l of 1=
3 4
1 1 4-3 L

2
4

3 4 12 12

s Number 12 + L = 144,
12

0
I . _.
20. (@) | — | +(64) " +(-32)*°
[64) (64) (=32)

=1 +(83) 2 4 (-1 %32y
=148+ [D)*x(32)]
T S_l =0 [((_] ]2}2."5 % {25)4."5}

sl snxigznl,
8 8

21. (a) Putting x for 7 and solving
(1.06 + l].(]él-}3 —xr=4x1.06x0.04

Here, 106 =aand 0.04=5H

s{a+ bR —x=4ab

: x=(a+b)?—dab=(a—b)?
=(1.06 — 0.04)?
=(1.02)% = 1.0404.

a’+b* ab " a’+b° _ 2ab

gt ed 2 ad? - Zf_u'

22. (d)

(_,2 -0-(.(2 + 2cd
2 +d?=2ed

3 2
a”+h”+2ab
or, =

a® +b* = 2ab

[by componendo and dividendo]

a+b _ c+d

a=-b e¢-d
23. (a) Given product
ST’ 1003 1003
= =XN=X=¥ A——a —
3 5 7 1001 3
24. (d) Let the number be 10p + ¢
p+g=13and (10p +q)—(10g + p) =27
(x=10p +q,y=10g + p)
ie, 9p—9¢=27, ie, p—g=3
p=8.g=5
Hence the required number = 85.

25. (c) Let the number be x

3+17=2 & 24 17x—60=0
X
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= (x+20) (x—3)=0
= x=3(x>0)

26. (a) (1) =36x15+27x13

=36x 2 w13=260
27

(2) =53 x5+064+16x%x7
= 53><4+9ﬁx7
16

=212+28=240

3) = 2y 2149x2°
41

=168+9 %K

168 + 72 = 240

@) =+1024 x11-16x7
=32x11-112
=352 112=240

(5) = 17x18 =121 x6
=17% 18- 11 x6
=306 — 66 = 240.

96 x6'° 1

27. (d)  Given expression = = —
167 36

28. (b) Substituting x = 7 and y = 5, we get
TES=(7T+22(5-2)=(9)! x3=243.

29, (¢) Given that m" =121 = m" =11?
Hence, m = 11, n = 2. Substituting these values
(m— 1" =11 - D' = 10% = 1000

30. (c) Let x be the fraction

1y 13 256 (4}
xXx+ [—] =3— =it=" = i)

5 3 81 81 3
4
¥ =—,
3
2
31. () b=—c,e=—d
3
2 2
= h::x:d:ia’.
3 3 9
32. (a) Xoxp=4=x(x-y)=4

I\-'Z —-xw=-3=y-x)=-13

Equations (1) and (2)

= —_—== = ==

(1)
(2)

33. (a) Given expression

3><[_?3) =9
. Ney 2 _
_3 —3)‘3“3

+[2 :

9 x g —1 5

wo ()3

T
b | L
b S
(=]
oy

57
o —
WK
b —
2=

|
| b2

- @0

= 2+ (Bx-3)=1=x=4.

35. () Taking the quotient 2, y and 7, we get 2y = 7, which

gives the quotient as 3

*. y = 3. Substituting the value of y, we get

X 2 4
3
72
Now, -4 =22 ,3 53
31 £ 14 X
2
o gl

36. (@) (6x35) =216x5=1080
8x32)} =512x2=1024
(2% 3130)° =8 x 130 = 1040
(*/o00)* =900

[22-"3 + 21-".1]

37. () x=2+223 4518

=y (x_3)y =220 4213

= (x—2) =22 4213
=4+2+3%x2¥x21?
=64+3%2(x-2)

= (x—2P =6+6x—12=6x-6

= ¥ 8 6x(x 2)=6x_6

= ¥ o6+ 6x =2,

11 1
38. Let —+——x=3x —
(d) Le Gtz * T

Then, ]—+1—_\’ =l or,x= l
6 4 6
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[ o
|
|
|
|
|
|
I 39. (b)
|
|
|
|
|
|
|
|
|
] 40, (d)
|
|
|
|
|
|
|
|
|
|
|
|
| 41. (d)
|
|
|
|
|
|
|
|
|
: 42. (¢)
|
|
|
|
|
|
| 43. (d)
|
|
|
|
|
|
|
|
|
|

Let the fraction be ,!i then
'y

[.f{xftj+.f* g2l 28

b b) a o7 97
-
or, —-| ==
b 3
>
L I
b 3 3
Given expression
5 S5
= 7 2+ k
9+8 24 I2
4 7 242
3
-5 28 1
=—><—+—3
14795 5 3

=0.33 and % =0.875

l = (.25 does not lie between 0.33 and 0.875
4
23 :
= 0.96 which exceeds 0.875
24
I _ 0.92 which exceeds 0.875
12
17 -
7—4 = (.708 which lies between 0.33 and 0.875.

Out of the 5 girls, | ok part in the camp.
Out of the 8 boys, 1 took part in the camp.
Out of the 13 students, 2 took part in the camp.

% % th of total number of students took part in the

camp.
99 99 \?
27— 0.9802, [—) =0.9607
101 101
. 2
97 97
2L =0.9797, [—] =0.9600
99 99
95 951
22 ~0.9793, (—] =0.9592
97 97

Hence, only 8 and D are correct.

4
44. (a) G=H+\/j
4
= (G-HP==
L
4
= L= =
(G-H)"
45. (c) lel L0
z Xy Xy
xy
= z=—
y—-x
46. (d) x—3)(2x+1)=0
= x—3=0o0r,2x+1=0
If x=3,2x+1=7

Hence, possible values of 2x + 1 are 0 and 7.
47. (¢) Given expression

bt
e frnepens)]

48. (¢) Given expression

3 3 ,[23 13] L5 2
s—s=—of | —4—[+=k=—=
10 7 o s5) 5 7 7
2
7

3_3f£ 3 21 1

i 123
07 10 7 1010 7

W N
w2007 7 7

49, (a) Given expression

)

=I+E+{l+lx

ba |

=l+t+{l+£}=l+l+
2

2| W

=l+Ix—-=1+

|t

7
5

50. (b)) Given expression

43

A2 (32)

= —x[le) =4x3=12.
2

9 4 3 2
48 + 12 % [— of —+— uf—J
8 3
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51. [b] a’r=h. J'?]’=C.C'Z= 1 1 1 1
On multiplying, we get 58. (a) =3 = 7+
crrxf)[?:’)((_:g—ubec < ‘]}2 (2+J§) (2_\5)2
= (abeYVF = (m‘)c’}l = 1 I I _— 14
= az=1=41 T+4J3 7-4y3
52. (¢) Here,a=c = (V¥ == (V' =V 9 L 3
ok oA 59. (b) 9= — 3=
xyz=1 3 3x
) = 3¥ =37 —2x=2-x
53. (b) Given x= %)', y= %z, z= Zu' — x=2/3 .
: 5= 13
2y =z=2u By oo B L h B
2 3 2a-3b 5 54 _3
2 4
Qr, y = —X—=W=—W b
3 3 9 a _ a
54. (c) 27,216,729, 1728, 3375, 5832, 9261 SRkl SAh ol
, . 3W2-43 323 4
55. (d)  Given expression = = 2 = K =
W2+dl2 42 = gy ¥STy
_3 143 61. (a) x=3+ 23
4 42 =3+2x1414
3 1 JE 3 1 745 = 5828, i.e., less than 6
= Z = Z_'?- = Z = 1 X T Number must be close and less than 6° = 1296
3 - *. Required number = 1154.
= ‘E ~0.31=0.75-0.31=0.44. 62. (b] I{f:l—("lfh-i—( —a) x)_{t'—u]((' +a—b) xx{sa —ba+h—c)
5 sl o
56. (b) 2 of 114 = of 68=76_ 51 =25. i
3 4 63. () When simplified
_ " . 5 999 |
57. (b) Since @+ leaves always remainder 1. 2 - —}{ }{2 - —] {2 - }
= 7 1001
878 (741)T , _5.7.9 1 1003 _ 1003
= = . gives the remainder 1. 3 g N g IOOI —3
DirricuLty LEVEL-2
S- 13 If x<l=aP<
1. (©) & b = 14 If x>1=0=x
3 3_13.3 3 2
= 14a’ — 146" = 13a” + Itfh’J 3: (L] o gpal‘i =96
= @ =276 = oA
! 3 3 3
Sy — part =96 x —x— =108,
ath _ i L 4 2 4
a-=bh ;_l =1 2 4. (¢) Let the number be |
7
4 3 3
87 = —of1 == and, iofl=—
2. (¢) 9| =095 5 5 4 4
4 3 l
87 _ . Difference=— - — = —
55 =09775 5 20
87 |
2L =1.0481 o i
3 Number =4 + 20 = R0,
i
(?Z]' = 1.0985 5. (d) The set of prime numbers.
3 =23, 5,77, 11513, ok
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Since there is one 5 and one 2 which gives 10 after
multiplying mutually, it means the unit digit will be zero.
6. (a) Given expression = 72! (1+7+ g ?3)
=72 % 400,
which is completely divisible by 25
Hence, remainder is zero.

7. () Sum of the digits in the thousand’s place
= 6000+ 12000 + 18000 + 24000 = 60000
Sum of the digits in the hundred’s place
=600+ 1200 + 1800 + 2400 = 6000

Sum of the digits in the ten’s place
=60+ 120+ 180 + 240 =600

Sum of the digits in the unit’s place
=6+ 12+ 18 +24 =60.

8. (b) 27.216, 729, 1728, 3375, 5832, 9261.
9, () Puta=2,b=121in \fa_b =5h+a”

V2P =5x12+4=064
= 20 = 64, which is true.

10. (d) Let the monthly income of Manmohan be %1

1
*. Pocket money= — of 31 = ?g

5

d ind 1 ] k :

and remainder = 1 — 5 =%3%
4 4 16
*. Other expenses= — of T— =¥ —
5 5 25

. 4 16 4

s Saving=— - —=3—

5 25 25

4
-~ Monthly income = 48, E =7300.

11. (d) 1800 =2X2%x2x3x3%5x5
. 1800 must be multiplied by 3 x 5 =15 so that the
resulting number becomes a perfect cube.
12. (¢) For, n=14,3"(1+3+3°+3%
=3% (1 +27 + 729 +243)
=3"x 10%,
13. (c¢) 8064 is divisibleby 1,2,3,4,6,7.8,9, 12, 14, 16, 18,
21,24, 28, 32, 36, 42, 48, 56, 63, 64, 72, 84.

S—
14. (B Lct"+K = 15 =2k=09=K=45=35,
3+ K15

15. (d) x=5+2J6

= \f;_r= 5+2\/_ =\G+J§. say
x=5+2J6 =4+ B+ 2J4B

= A+B=5A4B=6
A=3,B=2

U

16. ()

17. (c)

Jx =3+2
Vi-1 3421 342
Jx  B+2 T2
=1-3+2 = 1-(3-2).

12 =1, 2" =25=64
(Y312 234 = g1, (412 = 43 = 64,

r=9,s5=4

; 4
5wl B o v Tee 9% =922,

2r I8

18. (a) Let the total score be x runs, such that

2
E_x—zx[x—:x] =8 or, g,\‘—zxz,\‘ =§
9 9 9 9 9 9
or ZxxZ =gorx=162.
9 9
19. (a) S4B =(a+b) (@ + b —ab)
Put, a =885, b=115, we have
3,03
+b
9= 2 0 44 b=1000.
a”~+b" —ab

20. (d) x+l_=3ﬂ[ —] =27

s

21. (@)

_\-"+l3 +3IXAX -]—_[.\'+l)=27

x X

(2.3)° —0.027

(2.3)” +0.69+0.09

C3HE=(3?
T (23 +23x3+(3)°
=23 3=2

[ a® b} =(a—b)(a®+ab+b)].

22. (d) Given expression

23. (@) 2=

x+2 x+3 x+4
X ®

X

x+5

x+]1l x+2 x+3
x+5
Tkl

1+ x)A+x)(1-x)

x+4

X 1

(+x)

e =1.
1+x°  x(1-x)
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x=1 a=3 —x+3
24. (@) [“) = (9] = [3
b a b

x—l==x+3=x=2.

25. (b) Given expression

= h Iy + a T + il o =1
X x Xt ox x X
]+—a+7 I+_b+_b I+T+_¢
X X X X X
1 1 " n
26. (b) a” * a’m = om n * ma "o 1
1+? 1+T o A oW ¢ a +a
a a
27. (k) (B) is correct.
(P]q .r): = uZ — (al'_l' x “I'.l')" =a2
=5 {all'j'): _ al
e az.r_iz - aZ
=% 2z =2=xz=1
(C) is correct.
Pr By SR
= alogx=blogyv=clogz
ab+be+cea=0
¢ log 2 Xe log 2 + ¢ logz Xe +c-xc}0‘gz =(.
log x log v log v log x
=5 logzlogz+logxlogz+logylogz=0
= logz+logx+logy=0
= log (xpz)=0=logl = xpz =1.

112 /2

a?+a” =g
28. (d)

+
1—a ]+JE

{2 -1/2 =1f3
iy gl 1-a V2
e S

S a+d1-a"?) 144

112

@2 a2 4 (1=a )1~ d"?)
(1+a")1-2"%)

_a24g g M2y 2
l—a l-a
2 2
29. (d) L WL
y b a ab
a b a+b?
X-y=—+—=
; b a ab
at+h a+b ahx
x= X = 3 3
ab ab a = b

2 2 2 2
+b =i
_a % (a ")

ab @ —b>—ab

30. (k) P =g1=34,8FF=3

= =40y

= x+y=44r—4y=1
=17 15
J R . ¥ ] A

31. (a) Ple,y)=x>—y"

PR, 4H=3_-4=9_16=-7
= P(3,P(3.4)=P(3.-7)
=3P (-7 =9-49
=-40.
32. () 121019:8,231029: 7,
3410 39:6,451049 : 5,
56 to 59:4, 67 10 69 : 3,

78 to 79:2,89 : 1
Total : 36.

3 3
33. (c) —of =—Zof - =
3 4

34. (a) Cost of Cave
= 5 rocks + 2 stones + 3 pebbles
= 35 stones + 14 pebbles + 3 pebbles
= 245 pebbles + 14 pebbles + 3 pebbles
=262 pebbles
1 rock = 49 pebbles
. To use 6 rocks, it requires 294 pebbles
s Change required = 294 — 262 = 32 pebbles
=4 stones and 4 pebbles.

33
3500 = =TS D =150
4 14 28

oy
& e DUy
. 17
36. (c¢) Given that =
a+tbh 23

e ,ifa=17,thena+b=23o0r,b=6
a-b=17-6=11

atbh 23

a-b 11

1 26 512
37. (b] IXx+ — =18— 01:_;(3: T

x 27 27

5
o= ﬁ) andsox=§=22.
3 3 3
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X3
8. (d) xx L) —xX 8 =2250or, ﬁJu:' =225
8 17 136
x =136,
541 (5412 6+2J5 3445
39. (b)) a= s - -
451 4 4 ]
b_f—l G5-17 _ 6-245 3-\5
J5 +1 4 4 2
2
o 3+45 14+6J_
2
2o [ ] 14— mf
J§+I __]
V5= J_+i
a’+ab+b’ 32 4
a®—ab+b> 24 3
40. (d) i i SR
xX=y 1
A
7 7 25 ) 2 16\_
L SR S et e Ll

Lyt 34 17
-y 16 8

41. (@) Let the number be 10x + y.
x+y=1
and, 10y+x=10x+y+27
=3 y=5x=2
*. The number = 10x + y = 25.

3 a ; -
42. (b) Given expression =—5b". Since b7 is always positive,

; 3w, :
therefore, _Ebz is always negative.

43. (a) Sum = — ? 7 4]+E+E
4 3 12 5 6
_ 10541404+ 205+ 312+130
60
22 g ts
60 15
which is nearer to 15 than 14
Difference = 15 - l4E = i
15 15

44. (c) Suppose there were x packages in the van before

delivery.
After first delivery, the number of packages in the van
2 3
= X——Xx=—X
5 5
After second delivery, the number of packages in the
van
3 -
=3, 3= 3x—-15
5 5
Ja—15 «
5 _E (Given)
= x =30
1
45. (d) |1+ il
1+ 1
14—
3
! 11 [ 4} 1
=|1+——|+==|1+-|+
2 7
_u.n_»
T 77
46. () ; = 0.50000 ()
53 =0.16667 (2) (divide (1) by 3)
1
— =0.04167 3) (divide (2) by 4
214 3) ( (2) by 4)
1 i
=0.00833 (4) (divide (3) by 5)
2345

Adding, we have 0.71667 or 0.717 up to three places.

47. (b) Let x be the fraction

7 6 1
=R i D T —
6 7 7 13
6 6 6 36
Correct answer= —x = —xX— = —,
7 7 13 91

48. (@) Let total number of students = x

Number of girl students = %

Number of boy students = Er

Number of girls who took part in camp

1[2.\'] 2
== 5 | = —=
S\ 3 15

Number of boys who took part in camp

l(z]
“el3) T g
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Total number of students who took part in camp

2 x _(I6+5J
il vesl T

7
=i —
40
1 TS -
49, (@) Numberof —'s= —+— = Exg =300.
8 2 B 2

50. (¢) Given expression

15 1 1 2.7 15 .(7 4]
— e s e e, e e, t e
2 2 8 5 3 8 5 3
15 2. 7F 5 1
=—+d—-—x—+—of —
2 5 3 8 15
]
=E+4_:xz:_l
2 5 3 8
2
=E+4_:Xlx§
2 G T |
15 112 23 112
= —m—— e
2 15 2 15
121 1
=— =4—.
30 30

51. (b) Given expression
R+G+3+ 2
= SRl =; u =1.1203.
108 108

52. (b) Let missing figure = x

Is_,_ 94
2 54— x
9 9
2 S-4x
5—dx=2
3
or, el
4
83. (a)  Givenexpression=7>' (1+7+ 72+ 77
=721 x 400

which is completely divisible by 25
Hence, remainder is zero.
54. (b) Sum of the digits in the thousand’s place

= 6000 + 12000 + 18000 + 24000 = 60000

Sum of the digits in the hundred’s place
=600+ 1200 + 1800 + 2400 = 6000

Sum of the digits in the ten’s place
=60+ 120 + 180 + 240 = 600

Sum of the digits in the unit’s place
=6+12+ 18 +24=060.

55. (d) 1800=2X2X2X3X3X5K5

*. 1800 must be multiplied by 3 x 5 = 15 so that the

resulting number becomes a perfect cube.
56. (¢) For n=143"(1+3+3%+39
=3" (1 427 + 729 + 243)

=3"%10%,
57. ) -2 912429 14
7797971115
58. (b) x4 )% =3341
v -yt =891
25 =4232

59. (b) —xzx—x—-x
3 4 5

; 1
60. (a) Given x"'+—4 =322
¥
= [x’+ ] —2 =322
2
2
= [r"+—1] =324
X
1
X r— =18
X"
= (.r—l] +2 =18
&y
1
= x—— =+/l6=4.
x
61. (fﬂ {v\,)(a ~Wa+ W+ b-ch+ )+ le—a) (e +a)
=30=1.

62. (c¢) The given expression is

6°+4 +3=30+04+3=103.

63. (o) xX+— s X— —=7

2 L3
Y 1Y 1
Now, [_w--J =(x+ ] —-d) -
x x X

Putting the value, we get

1.1
X 4’
pR—
1—
64. (d) Given \/ B R 22
1l —x x 6
- X +|—r+3 x(1—x) =@
1-x x x(1 = x) 36
2 2
- x*+(l-x) gy 169

x(1=x) 36
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b o con aop CE CED N GED GED GED GEHD GED GEHP GED GED GED e

Xl xt =204 2% — 247 169

x(1—-x) 36
1 169
= = —
xl-x) 36
9 4
=5 4 =0,
13 13
65. (0) a+b _ c+d
b+e¢ a+d
=3 a*+ad+ab+bd=bc+bd+ct+cd
% a*+ad+ab =+ be+ed
= ad+ab—be—cd = —a®
= alb+d)—cb+d)=(c—a)(a+c)
= (a-c)(b+d)=—(a—c)(a+c)
= (a—¢e)(b+d)+la—c)lat+ec)=0
= ((h+d+a+c)la—c)=0

So.cithera=cora+ b+ ¢+ d=0orboth.
66. (b) According to the question,
r= {za]ﬂ? = 22h w azb = (4)h % (ab)l

Alsa, r=axx?
= GJ’X.\)’=4F}X(€7F}]2
— _‘JJ = 4:‘} x a!r
= K= (4-0')b

x =4a.

67. (b) Given, =" and r_2
no 3t 14

Put the values and calculate
3mr—nt _ 3Ix4x9-3x14
dnt —Tmr  4x3%x14-7x4x9
108 — 42 66 __Il

168—252 -84 14

4 4
68. (d) [J—‘%’a_" } [“u‘*} = (((a”)")")? (((«®)'H")*
= (%) (@) =da*.
! 1 1eaB-1 1
69. 1- + e
(a) ]+-J§ 1—\(’5 ]+.J§ +|_J§
NE) g |
1 +443 1—13
Ba-B)+1+4B
1-(3)?

_ B-3+1+43 _ 243 -2

. -2
-
1 1

70. (@) 2++2 + "

@ 2+J§ -\5—2

1 1

= 24424 32
2442 2-42

FofB -2
=242 s
N eV

= 2+J:_&
2
2442-42 =2.
2n+4_2 24: 2n+4__2n+1
1. (d) n +£ ) = n+4
22" 2
zn-4 2JT+| i ]_7
qn+d qu+d T g g”
72, (d) u, = 32, u, = 343 =34 0y = 3435 =378
2" -1
= u, =3 2!
291 b
= ujg =73 2l Sy =3 2
P al
Mo _ 50 P
Uy
Mo1-2(2 -1
= 0
g [ Lo W 1
-3 S0 _21]'0'

73. (@) By putting x = 2, we have

WB+2) + (B3 -2)?

=3+2J06+243-2d6+2 =10

Again putting x = -2 we get

B+t

| 1
= + =
&3 +2)7  WhB-2)

_ (-2 + (2
T (B (-V2)

B 10 10
B -GR (-2)
=10/1 = 10.
So, that x =+ 2 will satisfy the equation.
T4, (¢)  xobroethemabracch _ | (Statement 1)

According to statement TII,
log (4) —log (2) = log 2

4
log| — | =log2
o3) -t
=

75. (a) Given,

a’ —ab+b*

1
a*+ab+b® 3
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76. (d)

77. (b)

By componendo—dividendo,

Aa* +b%) 4

~2ab) -2
Therefore,

a +b°
ab

=2

So,
a +b* =2ab
=a’ —2ab+b* =0
= (a—by =0
=a=h

d

> —=1
b

We have
I

1
P (O

=

2

1
3] ="3f1'}21
1 1
46 =23 = (2“}:4
1 1
6% ‘:‘-(6"):4
L 1
1072 =(107)

|

Clearly, 102 is the largest term.
LCL i = l = i = f‘

a b ¢
Then, x=ak, y=bkand z =ck
(x+p+z)=kla+b+e)
On squaring both sides, we get
(x+y+z) =k(a+h+c)
= 2(xy+yz+zx)=k(a+b+cf - (¥ +y* +2%)

Fla+b+cy —(x* +y° +2%)
XY+ yz+zx=

2
Also, k=2
a
=k= 'tq
3
S o e x(a+b+ey —(x+y +27)a"

o

2a

78.

79.

80.

81.

82.

(h) We have
x#—=1
X

= —x+1=0
Since x # —1, therefore
+1)(F—x+1)=0
>0 +1=0

= xr=—1
31333,

= (x =

4000 _

=X X

Now, p=x"

:—I+L:—[.\'+l ==-1
: X

‘T-““J —X

Let,n=2
Then,g= 2" +1=16+1=17
Units place digit="7
o prg=—1+T7=6
(d) Given expression is equal to i 4 E - E ;
T 7 7
(B (5°-D=E) - =125’ -q)
=(125+1)(125-1)=126x124=31x4x126

It is therefore clear that the expression is divisible

by 31.

(d) 1t is clear that for n = 237, the expression n (n + 1)

(2n + 1) is divisible by 237
Hence, option (d) is not necessarily true.
(d) Let the total number of quizzes = x:

And score of previous quizzes = y

PR P
5 IV _ g FF70

X x
£+£=90',£+E =87
X x X x
; 97
1 1 — 90 il
X X
, 7
and 2= 87— —0
x x
From (1) and (2), we get
97 0
90—-—=87—- il
x x
=70 97 27
=3I=—F—=—
x X X
]

=87
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