BASIC MATHS
1) Simplify the following.

1£+X 2)c_-+—1+2x+5 34)c—5_3x—1 4l+i S 5 2

‘3 4 5 3 T2 6 Xy ‘m n
3 2 10 10 a b

6. + 7. —+—— 8. +

a+2 a+l x x+1 a+b a-b

2)Simplify the following.

1 1 b
1. 1+l+i . i_l_l 3. x+1—— 4. 1+————
a g? ¢t ¢ X b 1-b
1 2 1 2 5
5. — +— 6. 3— +
y+1 y-2 2 x-2 2x+3

3)Factorise the following quadratic expressions.

L pi+2p+1 o xP+dx+d 3. x> +6x+9 4 x2+8x+16 5. x2+10x+25 6. a’+2a+1

4) Factorise the following.

1.2a% +11a+5 2. 3x* +13x+4 3. 2p>+7p+5 4 3x°+8x+4 5.2a* +7ab + 6b*
5) Factorise the following.
L9x? +6x+1  2.4a” +da+1  3.16a% +24a+9  4.4)% £ 20y +25

5.24x% —29xy—4y* 6. 3x2 +7xy—10)>

6) Factorise the following.

1. x*—(3x+2)? 2. a?-9(x+y)? 3. (Sx+ 1) -(Bx-1)? 4. (x+5)* = (a-b)?
2 2 2 2 81a®> 100x*
5.25x2-36y2  6.100x2y2 —254%% 7. 16X7_ b g 4967 x o, 242X
y:  254° a®  64y° 25b* 64y

7) Sum and difference of two cubes
a’+b> =(a+b) (a® —ab+b?)
a®—b>=(a-b)(a* +ab+b?)

Factorise the following.

1. 8x> +64y° 2. 27x°y° =8a%% 3. (1+d’) 4 (¥*-1) 5 1000x° -125)° 6. 216x> +125)°
3418 53— 3-8 1+27x° )3 3_ 3 3_

7.x° +1 8. p> =27 9.x 10.14+27x7 11 (1-y%) 120 8x° —1)  13.(27x> +8)  14.(64x> —125)

15.0°0° =1 16. x333 1216 17.125 p° — 274° 18. 8x* +x  19.324°—4b®  20. 1643H3 —24°

21. x4y—xy4 22. x6 —y6

8) Find the L.C.M of the following.
Lx(x+5), (x+5)(x—3) 23x+1)(4x-3), (4x-3)(x+1) 3.5x-1)(Bx—-2), 5x—-1D)(2x—-T7)

1 ANANDA ILLANGAKON




9) Simplify the following till single fraction.

2 N x—5 1 N 3 1 1 3 N 2 1 3
. 2. 3.7 5 4. 5.
x+4 x> +7x+12 x+1 x2-1 ¥ xr+x ¥ +x—2 x2+3x+2 a’>-2a+1 a*-1

1

10) Simplify the following

18x—16y ) 3¢ X 4a® —8ab ) 2a —2b JAx 420 y-3
2 "6ac +9bc " a-2b " 2(a-b) " 3x+15 “4y-12
12p-3q ¥ -y-6 ax+5a X2 -1
(AT 8. 5 9. evo i 0.5
24p—6q y-3 (x+5)(x+3) x°+2x+1

11) Find the solutions of the following quadratic equations.

L(x+2)(x+3)=0 2.(x+4)(x+%)=0 3. (x+§)(x+g)=0 4.(x=5)(x+4)=0

(x-3)x+2)=0 (-Dx43=0  7(x—)x+2)=0 Ha-7)=0
5. T 6. 5 = 7. 1 )= 8.(a=3)a-T7)=
9. (a—%)(a—10)=0 10. (a—%)(a—%FO 1L (x+5)2=0 12. (x+%)2 =0

5
1B.(x=7)2=0 14. (x—g)2 =0

12) Find the solutions of the following quadratic equations using factors orusing formula or using completing square.

L.X° +6x+8=0 2.x%+7x+12=0 3. 30+11x+x2=0 4.244+10p+ p* =0
5. x2+6x+9=0 6. x> +16x+64=0 7.x*—7x+12=0 8. p2+5=6p

9. n2-2n+1=0 10. p> —10p+25=0 11.x% =2x-35=0 12. x> —5x=14
13.3% +2y-8=0 4. a* +7a =44

13).Solve the following equations.
9

L(x=4)2-9=0 2 (x+3)>-12=0 3. (x=5)* =9 4(x+4)° =5 > ("‘2)2_220
4, 5
6. (x——)"——=0
( 3) 2

14)  Proportions

b=c:d iswritt a.f
a.o=c. 1S written as - —— .
b d

Itisreadas "a is to b" equal to "c isto d"

Properties of proportions

a c a c¢ . a b .. b d
1. If Z_E then ad =bc. 2. If Z_Z then L eyt 1. P
a c¢ a+b c+d a c¢ a-b c-d
3. If;—; then b . 4. If;—; then b 4
a c¢ a+tb c+d
5.Ifb—d then b o—d
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151. If x:y=3:5, find the following.

2.2 3 XY 4. 5X7Y 5.5%Y

X
L
Y x % y xX—y

16).Find a: b for the following proportions.

1 2 b b 3 4 atb _7
. = . a=0—— . — — . = —
4a=3b 4 3a-2b=a+6b u_b 3

17).Solve the following equations using the properties of proportions.

2 3 x=2 1 1 1 2x+5
L—=7 = 4. =

1
a5 2Ty T3 P T o 2x—5 2

18) Solve the following simultaneous equations.

L2x—-y=3 2.2a-b =1 3.x+3y =8 4.7a-b =2 5.a—2b =3 6.x+2y =7
x+y =9 2a+b =9 x=2y =3 6a—b =0 2a+b =1 2x+3y =12
7.3x+5y =34 8.3x+9 =y 9'l+£=2l 1O—+£=5 1. 3x—-y =
Xty =12 13+2x =3y Xy 3 v g+i _21
_+2 :32 __l D Xy
X oy 3 Xy
2. x+2 8-y x+y 13 Xty _3y-x x+2y+2 14-3x_2=7_y,3x—2y=6
5 4 7 3 5 6 5 2
2x 3y
15.—+—=4x-5y-23=-1
302 4

19)Solve the following simultaneous equations.

1. x=2 2. a =3 3. a =-3
x+2y =4 2a—b =8 2b-3c =19
x+y+3z=15 2a—-2b+3c =25 a+2b+3c =10

4. X—3Yy =9 s, 2a+b =8 6. x+2y _g
x+ 2z =9 a+3c =14 ¥+3y+z =6
2x+ y+ 3z =13 2a—-2b+3¢c =23 Xx+2y-3z =23

20) Solve the following simultaneous equations.
L x+y—z=4: 2x+y+z=9: 3x—y—z=6 2. a+b+c=8: a+2b—c=14 2a—b—3c=9

3. a+b+c=5: a-2b—-c=—4: 2a+3b+2c=11 4. 2x+y+z=11: x-2y-z=6: 3x+2y—z=8

z X
5X+y+z=6: 2x—y—-2z=5: S5x+2y+2z=21 6.x—%=45 y—z=15 Z—g=7
7.xX+y+z=x—y=8: z4+x=2 8x+y=10:y+z=8: z+x=4

X y z Xy X y z
X——+=+—=T: —+=+z=T: —+=+—-=4 =2b: =8b: =
9. 315 4 t5 e 313 10a+c=2b:9a+3c=8b: 2a+3b+5c=36

atb _b+c c+a
2 4 3

:2a+b+c=30 12.a+b=3: 2a+3h=3c+7: 3a—2c=8-2b

11.
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21) Solve the following equations.

L 2x+y=4 2. 3x—y=8 3. x+y=1
XX +yr=5 3x?—xy—y?=-9 2% —xy+y* =53
4, X—2y=2 50 5. 6. x+2y=13
x2+3xy=4 2 3 xy=15
4xy =3

22) Simplify as far as possible.

L5VJ6+3J6  2.45-345 382+ 243 -3V2 —6v2 + 543 4. 247 436 + 246 - 57 + 87

5.7/28 =700 + /63 6.41200% — /542 7.24/90 + 3v40 — /160
8.4/45 —9/5 + /80 9.3+7a + 4284

23) Simplify.

L5548 248x4d 3 35x25 4 23x3433 5.\F \/g 610 7. A5
C ERR V3

8. /99 9. 360 10, V80-35

811 N V5
State the following numbers with rational denominators.

B 4 5 5 7
LAY 2.7 13. /3 14. 5¢5 15503 6.5 F7

Jit 6v3

17.3++/2 18.3-4/7 19./6 =3 20. 3 +1

3-42 2447 V6 ++/3 NEE
24). Expand the following using "Pascal's" triangle.

4 x oy 5
L (a+b)* 2 (a—b) 3. 2x-y)° 4. (3x+2y) s (%—w] 6. [§+Ej
4 5
3x 2y 2a 1
— 5 —4—= ——=b 3

7. (2ab -3xy) 8. (2 3 j 9. (3 > J 10. (x+ y+2z)

11. Show that (a+b+c)2 =a® +b* +c* +2ab+2ac+2bc -

INDICES AND LOGARITHMS
i. Laws Of Indices

n n 1
a o
i. a"xa"=a"" v (;j =— ix. a? =+/a
m
. a - . 1
i. —=a"" vi. a"=—
a a
.. 0
ii. (@™)'=a™ vii. a =1(a#0)
m
iv. (ab)" =a"b" viii. a" =\ a"
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ii. Laws Of Logarithms

M
1. loggMN) :10g§/[ +]0gaN il. logaN =10ga - loga 1. loga M =r logg/[ . logz = P
log,,
logb b" n
V. logz — _(CI Vi. alogz _ Vii. alogz :xlOgZ VIII. log am = —.IOgZ ix. 10g; =1
log, m
X. logal =0
1 1 1

1. a. Prove that logixyz) +1

+ =
OggjcyZ) log(ZXyZ)
a l a
b. Prove that (10g » ) (10gl:2 ): 2 log!

loga logb logc
If = = L _p, prove that abc=1 and ,%pbcc =1

b—c c-a

4 i _atb
2. aIf log} = a, log’, =b prove that log; = p and log; =——
« _ log;
b.If a, b, x are three positive numbers. show that log;, = a
1+log;

cIf p=log", g=1log!, r=1log'"” Show that pgr=p+q+r+2

3.a. Provethat log’xlog;xlog’ =1

[ 2b sz
+—+—
a a2

c

(a+b)

c

b.  Prove that 2log =2log .+ log

e
15

1
J =¢q and log(1+214J =r. Show that log(Hgoj =p—q-r

a a

1
c. If IOg(1+8j =P, log(

a a

Xy _ log, —log "
x+y log, +log,’

d. Iflog!=x, logl =y and p =1 then prove that

4. a. When g,b,ceR" , provethat log} =——
log,

1 _»
10gz+c logZ—b

b. If 4*4+p*>=c?  show that

c. Prove that log’-log;-log’ =1.

Hence deduce the value of log:’*-log]-log}>’

d. Prove that (logf0 X2 logi+1):1

e. If logi+log’ =2log;-log’ Prove that a” = bc
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b
5. a. If a*+b’>=7ab prove that 2log(%jzloga+logb

X
z

b.The terms log?,log’,logy are in arithmetic progression with middle term a and common difference d.
Prove that ad® =a’ -1
log,

log;

c. Provethat log" =log) -log’ =

6. a If 2°=3"=127, Prove that xy=z(x+2y).

b. If n>1, then show that the value of

1 1 1 1
+ ot

log; log; logs, is logg;,

c¢. Find the value of log}'log;’ log;; log: log’,

log>, log’, log?
7. a If Og% = Og% = Og%
b-c c¢c—-a a-b

then find the value of x“y’z¢

b. If log,bc=x, log,ca=y,log ab=z

1 1 1
+ +
+1 y+1 z+1

then find the value of .

5
x L)
c. If logg, logg2 D and log s 2) are in arithmetic progression, then find x.

8 a if 4244p* =124b then find log (a+2b)
b. If log} =a and log}, = f then find the value of af + (a - B)

1 1 1
+ +
+1 y+1 z+1

c. 1If log,bc=x, log,ca=y, log, ab=z then find the value of .
I R
9. If x-= loga8 , V= loga15 , Z= loga25
Prove that
i log, =3x+4y—2z i log) =5x+6y-3z iii. log, = Tx+9y—5z
p-1 q-1 r—1
10. If xy =a, xy =b, xy =g,
prove that (g—r).loga+(r—p)logb+(p—q)logc=0.
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11.If a* =b” =(ab)™, prove that x+y=1 .

M m X . 2 3 2009 2009
12. Prove that log™, = —.log, . Deduce thatlog +loga2 +loga3 F oo, +10ga2009 =log,,
a n

logz logy logx

13.If

b+c c+a _a+b
Ly =1

, show that x z

a-b c—-a b-c

ofl) 2] (i)
14. Prove that a4 \e 'blog a) ¢ b -1

15.a. Solve 72 _72 148 =0  b. Solve 52x _5%1 14— c. Solve 9* —12(3)+27=0

16. a. Show that the solutions of
log,(3* 7 +7)=2+log,(3" " +1) areland2.

b. Find the value of x which satisfy the equation 3"°*“~" =1log,(125)
c. Find the value of x which satisfy the equation

log, (x* —=3)—1log,(6x—10)+1=0

* 2%+5
17.a. If log?, log® ™ and log(5 +A) are in arithmetic
progression then find x.

b. If x=log}, y=logs. z=1log¥, then find the value of 1+2xyz.

18. a. Express 32y _3»+! _3» 4 3 in terms of z, where ; — 3~

Hence solve the equation 32» _3»*1 _3» 1 3=

1
~(p+q)
b. Given that log u+log v=p and log_u—log v=¢q provethat u=x? " and find .

x(y+z-x) y(z+x-y) z(x+y-z)
log x log y log z

c. If then show that x”y* +z"y* —2x°z* =0

d. If xy* =4 and log,(log, x)+ logy (logy y)=1 then x =64
3 2
. 7
e. If log?, log,(2* —5) and log;| 2 T, ) are in arithmetic progression, determine the value x.

19.  Find the values of x and y of the following.
i.x” +y=12 ii. xy = 64 iii. X =8

log?, +10g)yc =2 log? +10g); _ % logg —2logy =1

20. Solve the following equations

X .. X X 2
i log3 - 4log)3€ +3=0 ii. 1og3 + 2logi -3=0 iii. 10g2 + 6log, —5=0
2
. 10g(2—3x) _ logg6x ~19x+2)

3
7 ANANDA ILLANGAKON




2l.a, b, care the p” ¢ and ,# terms respectively of a geometric progression.

Prove that (¢ —r)loga+(r—p)logb+(p—q)logc=0.

22. Prove that,

1 1 1
+ + =
l1+log,a+log,c 1+log.a+log.b 1l+log, b+log,c

23. Prove that,

4 2 9 5
i. log,, 81= E ii. log, (Ej +log, (Zj =0 iii. log,,32= Z

1+ 2ac

24. If a=log,3, b=log,5, c=log,2. Show that 10g,, et abetl’

25.i. Ifa, b, c in geometric progression then show that

log a, log b, log, c in arithmetic progression.

ii. If log,2.log 625=1log,,16.log,10. show that x =35,

26. 0. If glogo3 | glog24 _1ologx83 then show that x =10

1
i. If log,,,s (6x* +23x+21)=4— log s, (4x” +12x+9) then show that x = s

iii.  Show that the solutions of the equations

xlogxzz 10g3(x+y) and x2+y2:65 are x =8, y=l

1
27. aIf 2log;+2log; =5, show that log] is either o or 2.

Hence find all pairs of values of x and y which satisfy
simultaneously the equation above and th eequation xy =27.

a
b. Prove that if x =log{¢™~log?, where a and b are constants, then » = (;J(l -10 x)

c. Given that log}+2log] =4 show that xy=16.

Hence solve for x and y the simultaneous equations,

log,,(x+y)=1, log,x+2log, =4
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