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Exponents and Powers
MATHEMATICAL REASONING

2 4
7. If x= (gj x(gj , find the value of x?.
2001 | 919%9 2 3
1. The value of =——————, is

22000 _21998 ? _ 4 12 b 2 12
(a) 2 (b) 10/3 @ (§J ) (5)
(c) 2%% 41 (d) 10 (© 3\ ) 3\
d 3)
2. When simplified, (x* +y ™)™ is equal
to . 8. If a* =b¥ =c” and b? =ac, then y equals
(@) x+vy 2xz Xz
b
by XY @ s ® o2
Xty Xz 2xz
d
(c) xy ( 2(z-x) () (x —2)
1
@ 10
Xy 9. If 3% 3* - 3! =81, then the value of x
3. The value of x+ x(x*) at x=2is . s .
(a) 10 (b) 16 (a) 2 (b)1
(c) 18 (d) 36 (c) 3 (d) 0
4. Simplify: 10.  Which of the following values are equal?
B (a®+b%+ab) b (b2+c%+cb) (P) 14 (Q) 40
(X_bJ x("_j (R) 0* (S) 4'
X X (a) Pand Q (b) Qand R
( X ](02”2”“) (c)Pand R (d)Pand S
X —_—
xa
11. Thevalueof (7'-81)1—(31-471)"1is
1 b) (@a+b+c)® (a) 56 (b) 12
(a) A (b) ( ) () 68 (d) 44
(c)a“+b“+c (d) 0
, 12.  When 5x10°%-2000x10° is expressed in
(@) 1 (b) /6 (@) 3x10? (b) 3x10°°
() Y6 d) 6 (c) 3x10° (d) 3x10?

5 6 13.  If 3% =27 and 3 =243, then x is
6.  Find the value of (0.000064)° + (0.00032)° . cqualto .

(a) 0.2 (b) 0.4 (@) 0 (b) 2
(c)5 (d) 2.5 (c) 4 (d) 6



14. Number of prime factors in ACHIEVERS SECTION (HOTS)

3 2 1
(216)5 x (2500)° x (300)5 is
(a) 6 (b) 9 2T 1272 [(1¢] 1
(c) 8 (d) None of these o 3 x 3 “I 2 “on
21. Simplify: T o\ T
-3 5 X
15, rma (5] (5] <(3) 3) +(3)
11 11 11 B
(@)3 (b) 4 (@) (EJ
(c) 8 (d) 2 3
32
(b) 3
EVERYDAY MATHEMATICS 243
(c) E
16. The size of a red blood cell is 0.000007 m d 243
and the size of a plant cell is 0.00001275 m. 32
Find the ratio of the size of red blood cell to
that of plant cell. 22. Solve fory, if
(a) 13:56 (b) 28 : 51 1)\ s
(c) 31:39 (d) 22 : 31 (9j (0081 ) yows oo
= = 3
) V243 [3} 10000
17.  Pluto is 5913000000 km away from the Sun. 1
Express this distance in standard form. (a) 3
(a) 5.913x10™ (b) 5.913x10°° 19
(c) 5.913x10° (d) 5.913x10° (b) 18
18. The cell of bacteria doubles itself after every (c) %
1 hour. How many cells will there be after 8 12
hours? (d) 17

(a) 200 times of the original

10 . . .
b) 2" times of the original 23.  Fill in the blanks,

(i) f m*=27"*%x167%% thenm =_P_.
1 1

Toat Trp7 ——

(iii) If x = (8%°-327%°)  then x°=__ R

(
(c) 2° times of the original
(

d) 2° times of the original
(ii) If ab=1, then

19. At the end of the 20th century, the world's

population was approximately 6.125x10° .
Express this population in usual form.

(a) 6.125x10" (b) 6125000000 @) 51/)4 (g 1(?/7
(c) 6125x10° (d) 612500000 (b) 1 1 5/16
(c) 3/8 1 1
20. Weight of moon is (7.346x10%)kg and (d) 7/8 0 7/8

weight of Earth is 5,9724 x10** 7 kg . What
is the total weight of both in standard form?
(a) 6.04x10**kg (b) 7.08 x10%kg

(c) 5.98x10**kg (d) 6.44 x10* kg



24.  Match the following. A ( 1 1 j_l ) (x N Vj_l

Column - 1 Column - 11 2. (b) :(x"+y —+— v

1\1 x ¥
-1 3 i i _i -n 1
olef)] o 253

Q) a1y B (il 9
;) 3 4 32 3. (a):AtXZZ,
X+x(x)=2+2(2%)=2+24)=2+8=10

RO P

-3 a®+b%+ab b2+c2+ch c cZ+a?+ca
(S) (37 x4_1)x(gj (iv) 22 x* y x <| X
3 64 Xb xc xa
(a) (P)— (ii); (Q) — (i); (R)— (i); (S) > (ii) L o
(b) (P) = (iv): (Q)— (i); (R)—> (ii); (S)— (iii) = (xOP)THETrAb o (xPe)pTreTeb
(c) (P)— (ii); (Q) — (iii); (R) > (iv); (S) — (i) ceare?sa? roa
(d) (P) > (ii); (Q) - (1); (R) > (il); (S) > (iv) x(x7)
a— (12 2 a —C 2 C2 Ci c—a Cz (12 ca
25. If a=(27-2°), b=(2°-2%) and = PN abl b eebllemallet e e
C= (2_4 - 2_2) then find : . (03 _b3+b3 —CS +C3 _03 )=X0 -1
(i) a®+b® +c° (i) 10 abc =X
(i) (ii)
(a) 9/2048 7/2048 5. (c) : We have, (6x)° =6
(b) | 3/1024 5/2048 &
(c) | —3/1024 | —10/2048 =x°= &= x*=6°°=6"
d) | —9/2048 | — 15/1024

= (X6)1/6 — (62)1/6 = x = (6)1/3

[ ANSWERKEY 6.  (c): We have, (0.000064)%° + (0.00032)°

1. B 2. B 3. A 4. A 5 C o6 o5
6. C 7. B 8 A 9. C 10. A Z(Lj { 32 j
11. D 12. B 13. C 14. D 15. D 1000000 100000
16. B 17. D 18. C 19. B 20. A 25 25 25 10° 10
21. D 22. B 23. C 24. A 25. D T10° C10° 10° 26 2
HINTS & EXPLANATIONS 7. (b): We have xz[éjzx(zr
’ 2 3
HEOEH]
2001 1999 1999 2 | a a = A
1. (b) : 22000 +21998 = 21998(22 +1 2 2 2
22000 _ 9 2199822 ) 632 12 12
m SO x_2= § — § — z
:219991998(4"'1) ,',a — g™ ’ 2 2 3
4-1 a’
:Z(EJZ% 8. (a) : We have, a* =b" =¢” and b? =ac

For a* =b* = a*¥ =b""
=b=a" ..(i)



10.

11.

12.

13.

14.

x/z

Also, ¢ =a* = c¢”* =a
=c=a"* ..(ii)
Now, b* =ac

= (ax/y )2
2x/y

—axa‘? [From (i) and (ii)]

—=a — Cl((x/z)Jrl)
. 2x  x
On comparing, we get — ==—+1
v zZ

2x x+z _ 2xz

v z X+2z

(c) : We have, %x 3*-31=81

—10x3*1 =31 =81

= 31(10-1)=81= 3" =81
81
"9

On comparing, we get

x—1=2=x=2+1=3

=31=22-95 3123

(a) :
(d) : We have, (71 -871)1—(31-47)*
G- )
7 8) 3 4) | %6 12
-1 -1
:(ij _(ij =56-12=44
56 12

(b) : We have, 5x10° —2000x10°°
=5x107° -2x10°x10°°

=5x107 -2x10*°=5x10" -2x10"®
=(5-2)x10°=3x10"

(c) : We have, 3% =27 or 3" =(3)°

o x-y=3 ... (i)
Also, 3% =243 or 3" =(3)°
LX+y=5 ... (i)
On adding (i) and (ii), we get
2x=8=>x=4

(d) . (216)3/5 — (63)3/5 — 69/5
— (2 % 3)9/5 — 29/5 % 39/5

22 4
5 _(50)5

(2500)> = (50) (50)

15.

16.

17.

18.

19.

20.

21.

= (5% ><2)% =585 x 2%
2

1
=35x25x55

[
N

1
(300)° =(3x10?)
3 2 1
~.(216)° x (2500)° x (300)°
9 9 8 4 1 2z 2
=25x3%5x55%x25%x3%x25x5°
— 215/5 % 310/5 x 510/5 — 23 % 32 % 52

(d) : We have, (ij X(E] :[EJX
11) “l11) Tl1

&) - -6 -G
== S I NS ey
11 11 11) (11

x=2

(b) : Size of red blood cell = 0.000007 m
Size of plant cell = 0.00001275 m
Size of Red blood cell
Size of Plant cell

_0.000007  7x10°

©0.00001275 1.275x10°
7 qges 07 _28

1.275 51

Required ratio=

(c) : Let no. of cells al present be x
No. of cells after 1 hour = 2x
No. of cells after 2 hours = 2(2x) = 4x = 2%x

No. of cells after 3 hours = 2(4x) =8x = 2°x

. No. of cells after 8 hours =28 x
(b) :

(a) : Weight of moon = (7.346 x 10%*) kg
Weight of Earth = (5.9724 x10** kg

Total weight=7.346 x 10% + 5.9724 x 10**
=0.07346 x10** +5.9724 x10**
=(0.07346 + 5.9724) x 10*

— 6.04586 x 10% kg

(d): We have,



—
W
N
5
U"
—
wIlnN
~—

2 1 3 3% 3% 243

22. (b): We have,

(3—2 )2y—1 (34 . 10—4 )1/3 3—(25)—5) . 33(%7?

35/2 104/3
45
34y+2+3 2 3—2y+5+y—1
= 10*3 = 1073

-4

5
=3 6=3""

On comparing, we get -4y + % =-y+4

5 245
Bp=4-2— 3y
L,
=18

23. (c) : (i) We have, m* = 27?3 x16%?

— m2 — (33)2/3 ><(4_2)—3/2 = m2 — 32 X4—3
, 3% 9 3
—=>m =—3=—:>m=—
4° 64 8
(i) We have, -+ 1 =
1+a 1+b
1 N 1 1 N 1
1+1 1+}7 a+1l b+1
a b a b
a_ . b alb+1)+b(a+1)
a+1 b+1 (a+1)(b+1)
_ab+a+ab+b 1l+a+1l+b
(@+1)(b+1) ab+a+b+1
(rab=1)
_1+a+1+b_1
l+a+b+1

(iii) We have, x =8%2.32%°

24.

25.

=(2°7° . (2°)%° =2%.27% =1
LxT =10 =1

(a) : (P) We have,

=(32-2%)243=(27-8)+64 ="
64

-3
(S) We have, (3" x47)x @j
(i) -5
374)°\2) 1278 32

(d) : We have, a=22-27
1 1 1 1

1
22 22 4 8 8
Also, b=23-2*
2111 1 1
2% 2 8 16 16
And c=2"-27
1 1 1 1 3

T2 22 16 4 16

3 3 3
(Das+b3+c3:[1J-+(lJ +(:§J
8 16 16

1 1 27 8+1-27
512 4096 4096 4096
-18 -9

T4096 2048

(ii) 10abc = 10(1J(i)(—_3j _ 15
8)\16)\16) 1024



