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tanf =

39 IAC 2 (i 58 Jasi Glie 5HABC 2 (S JS5(21.11) 4t i 5
s S 1wTana s Sina < Cosa, Tan c < Cosc,Sin ¢

2.47¢cm

4.862cm

JRE(YY - M)

AC? = AB? + B(?

AC? = 3,47% + 4,622

AC = /3,472 + 4,622 = 5,778 cm

s AB 347

inC = = = 0.6006
S =, TAC 5778
Lt BC_ 462
O =T, TAC 5778
tanC = e —AB—3’47—07511
= e BC 462
W BC_ 462
=, TAC 5778
syl AB 3,47

COSA = = = = 0.6006

5y AC 5,778
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s BC 4,62
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lautanA s «<sinA, cosB, sinB, — L s tanB = e A S a4l bs, 6
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Evaluating trigonometric ratios of acute angles

T DUPE R YN U WV B S Y { FSPIRC PV | R JP PR

44 s a4 3 J,.:J}S\jl <2 P 1) r Y s 4l "y
S Amlan (55 59 9a8 o L) 551 5550 8 5l (s Sl

sin29” = 0.4848 sin53.62° = 0.8051

cos67° = 0.3907 co0s83.57° = 0.1120

tan34” = 0.6745 tan67.83" = 2.4541

o 43° .
sin67 43 = sin675 = sin67.716666 ... = 0.9253

. 28° .
cos13 28 = coslS@ = c0513.466666 ... 0.9725

o 54 .
tan56 54 = tan56@ = tan56.90 = 1.5340

Cissin 2 Lot 5) 50 sshift 455 4 Jia 35S lay (o Alaal gy ol (s Sne 3 (S
.ijs‘J oY ﬁsin_l EELE)

Y A de e 4l siessin = 0,5 =) G 2 s A4S a8 a4y Jla
ﬁdAEJJMHU} SinSOO =05L5«?$€J—‘MLF’A‘L—“’\J:’ M\AQ\-&A}J‘}J}\J
6 =sin(0.5) 0.5

cosO = 0.4371 56 = cos 1 0.4371 = 64.08° U et 4
tanA = 3.5984 5 A = tan"! 3.5984 = 74.47 4 4S
S Jleriad pudla LgLuus(J%$ o)pg jgjﬂiA¢§:dY'A

SIS Aaulan (5 5 59 9a8 y jliie] 5 5 5

S aanlan (5 )59 ) 5 Jlie) 5,518 135143739 4kl 0 .8
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0 26 &m\};ﬁ ugﬂ\.q g._ab.u;.z
tan49 26’ = tan(49 5)0 = 1.1681

sin66 1’ = 0.9137 s c0s29°34’ = 0.8698,
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68 Amlaae

S sad bl ol y Sy a4y aqsljealasldcos™! 0.9648 .6
S Apulaa

S sisd el og )Ty a4 aqgljellaolltan! 3.438 .7
68 Amlaa

Sosisisad plde) 09 )T o ) (a3 a4l jedlao lilsinT1 0.1381 .8
S dpulaa

58 A slaa oy 883 slis j3 4y 4350 eala o jUcos™! 0.8539 .9
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Solving right angled triangles Ja g gilia 4393l atds 21.5
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4y BC_62
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tan38 = — = <
an PR 7,
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€0S3% = bR T PR
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35 mm
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A

53°
C 80m B
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AB AB
tan 23° = CE= 80" 80 tan 23° = 80(0,4245) = 33,96m = 34m

52 b oy gyl Al b o (g )¢ Jagla )l AB 2 iy

G5 (> e st el 3 (Y o )3 (5513197 i) s (55 3 AT G 5 24,
03 S A e e 120m s sies 5S Al (o Al ) 48 (g - Al 4
PQ s ¥ aq gl et e 60 a0 47 Aqs) ) aig o5 55 s )

Y 5 Jags (S J5S (21.30) 42 4as) ) 488 o) yaans
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S dlis 4 PQS2
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h = tan19°(x + 120)
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tan47’ = gé ¢ilfie 43 PQR 2

h = tan47’ - (X) => h = 1,0724 - xx wwevveeeeens Il
A2 pd WA 43R clian (Mlaa (et 53 ) (5l
0,3443(x + 120) = 1,0724 - x
0,3443 - x + (0,3443)(120) = 1,0724 - x
0,3443)(120) = (1,0724 — 0,3443) - x
41,316 = 0,7281 - x

41,316
X = 07281

= 56,74m

290 Y 4 dss a4 e jein adl ) ea oo
h=1,0724-x =1,0724(56,74) = 60,85m
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isai=c = (a)f = % = hertsasilwl= q
CA g dﬁdﬁ)ﬁ(d):tz% = second (7 = ]—1C) w = 21f rad/s (b)

(s aulia oy Y = aSINWE 22 4l ) Aie isishad a4 ) a3(e)
Sl = 30sin(1007t + 0.35)amp > Ohos «slik g 40,10

RUAUERPE T

@22 Wi = 30sin(1007 + 0.35) : (a)
2l = 4 = 30
Cie 5353w = 1007 724/ (b)

2k

F=K=1(2)ﬁ=50HZ¢»3;&Jé

2T T

1 1
T :?:%: 0.02sec L20ms2 & 5592 s n(c)

Y A 4l Zea S gl Gladl yo sl J S gl 4o (2 024230 50.35(d)
360° = 2nradians.s> J.s

1° = %rad = rad = e>sd ISV 4aR s 5a1180° = radians

= 57,295 = 57,30

O o oy
«= 0.35rad = 0,35% = 20,05 4 o &l sl Mo g
= 0,35(57,30°) = 20,055°

= 203,3°
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S Gad adae s jlal 452, 5mo > o Ly il Slusd g Al g 11
R 4 5 Sy S a8 90Ccm— S DA st = 0 42 ) 62 60HZ = (i S 8
s OS5 piAsin(wt + ) s

rad
w = 2nt = 2n(60) = 1207'[T

Ay sred 4y ey S ) )
OSwpad = 2.5sin(1207t + a)m
90cm = 0.90mySw T =0

0.90 = 2.5sin(0 + a)e>n W

i _0.90_036
ina = o5 0

a =sin"1.0.36 = 21.10° = 21°,6 = 0.368rad
2,55in(1207 4+ 0.3681)m 4 2 s sbose (2 (S s
> S DAt choa sl ba e dg il Gl (g shaal b Aty g 12
&2 s Sy = 340sin(50mt — 0.541)volt
(i an 0 49) 4l ) JB 2 o) Dd g (Sod gy (o S 8 3 bl 1(a)
st = 10msz e o> A mil L)t = 0 (2 e (> <8 =il 1(D)

=iy a4 i o) o548 200V ity (Al o A i e i(d)
58 m S Ost s Clla gk O 4SS )ae ) (5 s 45 il alic]

2 silel= 340v (a)

W = 50mce 4l )

f=2 =20 = DEHZ i 5
2T 2T
t = ]% = — = 0.04sk 40mso3 s (S
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180°
VA

4 8 = 0.541rad = (0.541. ) = 30,997

v = 340 sin(50mt — 0,541) = 31°

v = 340 sin(—0.541) = 340 sin(—31%) =s(—it = 0 (—> +—K:(b)
—175,1

= 340sin(—31°) = —175.1v
t =10ms v = 340sin(50m X 10 X 1073 — 0.541) > «&:(¢)
= 3405in(1.0298) = 340sin59° = 291.4volts
v = 200volt> 45 :(d)
200 = 340sin(50mt — 0.541)

200 = sin(50mt — 0.541)
340 sin(50m )
200
(507t — 0.541) = sin~! 320 = 36.03° = 0.628875rad
S

50t = 0.628875 + 0.541 = 1.169875

G ot = 1169875 _ 7.448ms V=
200volt

v = 340V s mily (ebae) a4l :(e)
340 = 340sin(507t — 0.541) st
1 = sin(50mt — 0.541)
507t — 0.541 = sin~(1) = 90° = 1.5708rad

50t = 1.5708 + 0.541 = 2.1118

_ 21118
- 50w

= 13.44ms<as

JS—d (22.23) 42 (o) Lo aa sl sdlw V= 340sin(507t — 0.541)volts(f)
eh gl S
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Valtage v

Mot
5012 fummmdn v=3408in[50 =t —0.541)

20 f-=+"=

v=340sin 50w

40 Hms)
f |:|T|:|

=340 =

LM( Y - TT‘]
68 L)) s e 2 gl

(i g s )5S, 89
($ (S Fa (722) 4 Aig gaAsin(ot £ a) s w gl

= (s (D)=l (@) BSh— os i 3 e e
$ 58 S0 (sl (SNt 2 4 s )5 b (Sae (S g 5 08) 45l S8 2 1(d) sy

1: 1 = 40sin(50nt + 0.29)mA
2: Y = 75sin(40t — 0.54)cm
3: V= 300sin(200mt — 0.412)v
2 50HZ (8 50 2 ) 52 120V el olae) il g i il o 4

V =4 —v 35 g Bl s s 50VI(D) Sima (a)m—s (S SA st = 04—
s SAsin(wt + @)

4 X g2 ZOA‘;U\AJA‘rdﬂ;\ 9 L_ﬁ)JLL\A.}L_s\_JJﬁJ:LJ 25m5ﬁul—’,ﬁ“—’jl—\3ﬁj—’ 5
i = Asin(wt + — g i by i = —106— g st =0 —
s (52 o)

t = 42 2 50HZ— (—is5 % 3 3.2m QL_S\A)#‘;_A&\@_?D&J_@@L_%;H_G
VTR

S 4l a4ty ghsa 3 (S ohs slac w47

Db gl Ga s S s sl (@) =S e—xdi = 5sin(1007t — 0.432)amp
LS sl 4a ) 4y 4a) )

b o )5 45 3A Ol Al o Cag e ) (e) Jhos S

@JSVNJQ;L.B.ML}UAQ\Jﬁﬁqédﬁgﬁ&q&jmj\ ()
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S g0

Non — right — 4igltia e LS o) 45 gila dyg) ) oals
angled triangle and Som Practical applications

The Sine and Cosine rules ¢ (plusSy) (w231

Agaigiad gugl) ol galia gagladliaBiliey s gl rataadl Ja &l
Ui ) sigis (AUlie o )l da a2 0 g5 4l 1 a8 Cilia s 4l 4S (550 Y
Agg 3l eala 3 3 ot Jagt (S (SR 0 21 g o ssS e AR iy
3oyl Eulia dy gl 1 eala 3 (g ppllaatiwal 4 apial & g2 LA o) o3 gy LSRG 35 ) &alia
s llarinl 0228 cos slsin

The Sine rule o= w2311

S gl 02eld sino 438 GEWABC 2 (S JS5(23.1) »

a b _
sinA  sinB  sinC

@AJSLSJ:JLM_L:\ COA g 42 ggmté Ja
(S35 EE A8 sl 090 5l axla o ()
o d Sl yen o alaos(b)
The Cosine rule sx& (plugsa 23.1.2
sl 2 Gole Glls gaell acps 2 QEWABC 2 (S JS5(23.1) 4
A% = b% + ¢? — 2bc cosA L
B? = a? + c? — 2ac cosB

C? = a® + b? — 2ab cosC L
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:@dstf:);\jw‘ G g 4xs (gacld o
S J S 4yl g b s s3(a)
S35 J S 2la s 3(b)
Area of any triangle ks &ilia 23232

G5 dasty (S JRi(23.1) 4 2 AN Siag b 4y GLABC 2 lpas Sl a0
($9

g gage X s22li(@)X %‘-}% ab sin C (b) L%ac sin BL% bcsinA

S=yp' (' —a)p —b)(p' — )k
- A< (C) a+129+c L

ol S 0 Aysisialuaas s sibaglsisilias 23.3

Worked Problems on the solution of triangles and their areas glta

Ja & tinazx = 15,2 cm s12Y = 67 «£X =517 S Gl a XYZ 21 Jial

@2 655 Jas S U5 (23.2) 49 ClieXYZ 2
X
A

£
Y x=182em F

e (YY¥-Y)
(52 U8y 5 gied 3 aliaxy glxz 3 5 Aasl H2Z dvale 43X a3 Eilia o

Z=180"-51"—-67 =62’
52 _ Yy __Z }jﬂ.u_m" | sac\d gina

sin51° sin67° sin 62°

15,2 Yy
sin51°  sin 67°
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_ 15,2sin 67°

ST = 18,00cm = XZ
15,2 B Z
sin51°  sin 62°
15,2 sin 62°
=———=1727cm = XY
sin51°

o Ciabise QHGXY7Z 2= %xysinZ

o ialia CiXYZ, 3= %(15.2)(18.00)Sin62° = 120.8cm?

o m Calise GLLXY7Z 2= %X zsiny- = %(15.2)(17.27)51’11670 = 120.8cm?
Calue GlXYZ = 120.8cm?

.Lﬁdgd@@jtﬁdj,}\X‘Z 9 edq}\jd\jﬁ)ﬁq}éy édtmtgdc\:a

AC =<5 = 7851 —> —SJda sl Sda & TABC > 14t 55,2
s SIay Gl Culie 2485 jlaaa ) ssAB = 17,92 mm s 22.31mm

a9l i2A quiauidéam&qdadﬁdq)_qédu(23_3)H&JLABC K
.0 J Sy 42LaBC ) 45l 32C«

22,31 17,92

:jjsghcodclﬁ sin2 =

sin 78°51 sin C

oo 1792sin78° 51 0735
T T3 T

C =47,307° = 47918’

B = 78°51 454
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A SA¢ 543X 180 2 g4 5 s51128°0" + 78°51 4S54 554128°0° 2L C
A=180 —78°51" —47°16' = 53°50"s> Ss8C = 52°0 s ) s

.y a 2231
555 L;AL eelising sin49°9"  sin78°51
S A =499  (C=52°0 a&ig =239 4590 mm
sin78 51
a 2231 22.31.sin53°50’ s — 1830
= = = = = =
5in53950'  sin78951' O 5in7051 @ ST

Gl GBELABC 2 =% = acsin B

1
S = E(18,35mm)(17,92mm)sin78051’ = 161,2mm?

= 151,2 mm? 2ABC

S (o Qalue bl 55 45520 =36" 5 29,6 mm

(Y G5 Jasd S J55(23.4 ) 43 CIPQR 2

Q= ZB.Emm

£
O p=365mm 8

J53 (VY- F)

T 9 S Glac sacldgin 2 296 _ 365

sin 36° sinp

_ 36,5 sin 36°
Sin p= T = 0,7248

4SA sin! 0,7248 = 46.45°:133.55°
4K P=46453,0 =36\, R=180"—46.45 — 36 = 97.55
P =133.55" ,133.55",5Q =36",w R = 180" — 133.55" — 36" = 10.45°

?SA._AM&L\JBJJQL;JHS)JOI_&A\bJ‘jJﬁ@h\Jd@—Aﬁﬁbb}iéd&L‘SJ_J
_@Ud\;
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P =14645,Q0 =36 ,R =97.55 : <lla 5l

P =36.5mm,Q = 29.6mm

RS ‘;AQ sac @ gina r — 296

sin97,55° sin 36°

_ 29,6 sin97,55°
~ sin36°

= 49,92mm = PQ

Calus GPQR 2 =2 pgsinR = ~ (36,5)(29,6) sin 97,55
PQR>= 535,5 mm?
P = 133,55°,Q = 36" ,R = 10,45 : clla pa 52

P = 365mm ,Q = 29,6 mm

w . r 29,6
T3S slee sacligin 2 = ‘
x = sin 0,45° sin 36°

_ 29,6sin10,45°
N sin 36°

= 9,134 mm = PQ

Cialus Clic PQR 2= %PQsinR _ %(36.5)(29.6)Sin10.45°
PQR 2> = 97,98 mm?

6Jdﬁddﬂéw(2365)4ﬁdﬁdhﬁjdd

133.55°

P
9.134 m@:

Q '\ 36.5 mm \F"
3s° 10.45°

J5 YV - 2)
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168 ) g slee Y Gl

(e g 515490
(9 (S G (722) 4 4iglgd Jad i gialuad 5 shR3 gl s gilia
(S ap (o A gialie gl (5 S Jleaiual a2l gina o )l Ja 2 (S g pagn o) Jgl 43

1. A=29° ,B =68 ,b=27mm
2. B=71°26 ,C =5629"32" ,b =8.60cm

& B ADEF 2 ) sy )Syeacligin 2ol das d & Bad S Jlgmip)y s ol o jaay
s Sy Gl

3. d= 17cm, f= 22cm,F = 26
4. d = 326mm,e= 254mm,D = 10422

S BAJKL 3 ) G55 S eaelisin 2oyl dad Stin s (S dlsmppd 5 ) pdiy 4y

5 j= 3,85cm,k= 3,23cm,K= 36
6. k= 46mm,l= 36 mm,L= 35

A gllia Aas 58 0 bl ol Sl Calusa o) Jaa oi gilian23.4

Further worked Problems on the solution of triangles and ther areas
@ S da oy g Slay (o Sl ) 5 S da JIWDEF 21 4dis s 4
¢s4s0E = 64" 5 EF = 35.0mm ¢« DE = 25.0 mm
(8 G Ja g S US4 (23.6) 4 QEWDEF »
D

f=25.0mm g

B4®
d=235.0mm

JSE (YV - 9)

E F

aily 5 esn Sy 2l mdDF 2 5l (D 3V F) JsSlay 55l 2 mie 4 38 Ja 3 fia
(S s8 d S ealao g 54l e s

Page | 420



199 pdldiu) 44X saclB s 2
e? =d?+ f? — 2dfcosE
e? = (35.0)% + (25.0)% — [2(35.0)(25.0)c0os64]
e? = 1225+ 625 — 767.15E%
= 1082.85E

e =,/1082,85

e =DF =32,902mm

58 e saclisin o 3291 _ 250

sin 46° sin f

] 255in 647 0.6829 = F = 43,0,7°
= —-0Q=ux=s . = =
St = 35502 o

455 F = sin"10.6828 = 43°4 1136,93°

54 AX180° 2 2 (r— 65 136°56 + 64— s L LSl F = 136,930 454
(8 s Jicl o F = 43,07%5 )5

455D =180 —64 —43,,07 =72,93° L
Loyss s SDEF = ~df sinE

Liae &ilis 3DEF = (35.0)(25.0)sin64° = 393.2mm?

Page | 421



b=d@=90cm +d g2 e o wediay a2l ads BABCA - ¢5,
Cal e o sS4 ulae —mgl)e gy sy —lic= 6,5cm s 7.5cm
Sy

c=6B.5cm b=7.5cm

B a=8.0em C

S5 (YT - V)

@63 65 Jas S U (23.7) 42 CliABC

AasS gl oala Aol ) A sS sy o 5 S dulas dqgl Han ) s 6 5 (5 e s (o 0 dpuliala
dlie dalin Ssdsl 8 55 o asS oA sl ) an sl 6 5 (S CQlla (04 020 padia anygl)
03 a8l g S

CgS Gl«c saclcos 2

b?% + c? — a?

2bcosA = b? + c? — a? = cosA =
2bc

2bccosA = b? + c? — c?

b2+c?—c? 7,52+ 6,5%2-9,02 _ (7.5)%4(6,5)2—92

cosA = 2bc 2(7,5)(6,5) 2(7,5)(6,5) =
280.33° LA = cos™10.1795 = 79.67° 452 cosA = 0.1795
) <« . . 90 75
1355 e o2l sins = sin79,67°  sinb
7,5sin79,67°
sinB = =0,8198

9,0
5B =sin"10,8198 = 55.07 > 454

C =180" — 79.67" — 55.07" = 45.26°

Cabus=/{P'(P' — a)(P' = b)(P' - ¢)}

. a+b+c 9,0+7,5+6,5
45\AP’ = . = . = 11’5 cm

Calus =/{11.5(11.5 — 9,0)(11.5 — 7,5)(11.5 — 6,5)}
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calue= /{11.5(2,5)(4,0)(5,0)} = 23.98 cm?
Calise = %acsinB
Cials= ~(9.0)(6.5)sin55.07° = 23.98cm

o 5l b Jaet S JN5(238) A 2 S Ja L BXYZ 3 A g 6
YZ =45cm s XY =72cm ¢y = 128" —= S dba a5 Sy cal s

S

Z=7.2cm

"
x=4.5cm

S5 (YV - A)

TS GL\; sacl8cos 2

y? = x? + z? — 2xzcosy

y? =452 +7.2%2 — [2(4.5)(7.2)cos128°]
= 20.25 + 51.84 — (—39.89)

= 20.25+51.84 + 39.89 = 1120
Y =,112,0=10.58cm = XZ

RS ‘;AQ sacBgin 2
10.58 7,2

sin 128° - sinZ
7,2 sin 128°

inZ = ————— = 0.
sin 1058 0.5363

ASA b 8 2 28 147.57° L °Z = sin"10.5363 = 32.43°

X =180"—32.43" =19.57°

Lse Cilie XYZ0 = %XZsiny = %(4.5)(7.2)51’711280
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biae &licd XYZ = 12.77cm?

168 b)) s g Glee 3 ()
s 1SS, 91
(63 (S Fa (722) 4y 4s) 53 4168 Iad Cialsa o) Jad g gilias

J\J.AA'igq_cGJ cos s SianJHSJAJMAJPQRJTSd‘HH}JJ‘ Lﬁ«é“dd\—»’
sl Y 4 Calose (ot ) A

P=543 r=16cm ,q = 12cm .1

3 o—Sdls—ways R o ymay p=105% ,7r =445m ,q = 3.25m .2
oY Ao Gl e (o ot (A5 LS 43X 53 B8 3cos ssin 2 ol Ja 0 & BXYZ
sl

X=100cm ,y = 80cm ,z= 7.0cm .3

x=21mm,y = 34mm, z= 42mm .4

.9 Jald ad S clilia o Aigilla Lles 422235
Practical Situations in vogving trigonometry

Giliay ao Ll 33 s Sl s oo S asSay g aadsila e 0l 4l

Maﬁﬁe}ﬁgﬂ%ﬁHa)JJﬂL.S).JGJ\)_A\)..:\&OmA_ﬁ)SaH 4.4.1...‘..:}:17
S syl Mg dile d Ca a ulicen able e,z40°@4alu44l}}\ 23 4lila 331;3

B

33 40°
A 8.0m c

S8 (YY - 9)

62 s ags (S JKE (23¢9) 4043 o ia

B= 180" -33-40°=107"B = 180" — 33" — 40" = 107"

e « . 8,0
LN gdcu ASin = = a .
- sin107° sin 33°
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_ 8,0sin 33°

7o = 4556m = BC
43X sacl8 4l gina — 80 __¢
i sin107° sin 40°
_ 8,0sin40° — £377m = AB
~ sin107° 7 m=

35,38 m 514,56 m 528 e 2 s o

o 370 45 5 il ) o w2 0N(L @) lasfinme o (b5 225 6.5 KT’" S g Ay 8
A s ) 40" laie a by aAlials 5 gluse S 55k g sl (Sisla JSuly 5
basigie (Sgn g ardl Sasla JRulin S S a0y e o Sl ag 50 s e 130°

$3

&2 S S a (5)(6,5) = 32,5km st s o 43R sigieln 5 Al diuggida

JSddAC o AS, s o >wAB Ay e o Sisasaado S U835 (23.10) 4
65 BC = 80kmaivus,s4al sigiclu 5 aalald o€ a0 SGsla

J5 (Y¥ -1

C
- . 80 32.5
(S slal 4 o 3 sin ==

sin 60° sinc

.o . . 32,5.sin60°
cSladl K sl gine = 20—

=0,3518
C = sin~1(0,3518) = 20.60°

(159.40)°

B = 180° — 60° — 20,60° = 99,40°

s S o ligd (bl 4y usB 0 sino
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80 b

sin 60°  sin 99,40°

_ 80.sin 99,40°
N sin 60°

= 91,14km

6 (S sisiele 54391, 14km ES s Saga JSewb o

18,23km __ 91,14 _ 4lali

h 5 e

V; = 4004 i 4-Sed (5 98 o s il g0 90 (S JSd (23¢11) 4 aii a9
(58 e digiad Cie pu by g8 0 uliess 1V, = 1000

455 2L0BA = 180" — 45" = 135°
1958 e saclicos 2
0A% = V,* + V,? — 2V, V,cosOBA
0A% = 40% + 1002 — [(40)(100)cos135")]
= 1600 + 10000 — (—=5657)
= 1600 + 10000 + 5657 = 17257
Ce o 0A = 17257 = 131,4v
135S lee saclisin 2

131,4 100
sin135°  sin AOB

P AOB = 100sin 135° _ 05381
SIMAVE =314 7
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34 SA s b oSl la > 147.45°147,45° . AOB = sin"10,5381 = 32.55°
A3V, S 32554 go4aily 131.4 ily e pu by g 48

S oM Ly (A5 S o saln Al 2 Ky S OPR (S 0S5 (23.12) 4t 455,10
(_A‘JJ)A O‘jdl_j A_rﬂ:"‘“ Q gr“‘u‘d‘)j ‘:_“jd‘.).j‘ PQ4‘mJ\ L..SJ_‘ ‘;_“}3‘)*5\10 m Ja }\
S aslra (N5 5IQR 2 a8 ) (5 S dsnlae 45 ok (53500

1958 e sacligin 2

PR PQ

sin120°  sinR

PQsin 120° (4,0) sin120°
= = 0.3464
PR 10,0

> 4542 159.73° L, 20.27°

2R =sin"10.3464 =lsinR =

@ O il (S gasee £P = 180" — 120° — 20.27° = 39.73°
1958 lee s2cld gina

10,0 QR

sin120°  sin 39,73°

10,0 sin 39,73°
) g3,y Ri=— =738 m
o225 Q sin 120° ’
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S o)) s ae 52 ()
g gl SS 92
(§2 S 0 (723) 4 Al A sy dabdipr (Sg Gl p ddgilla s 43a

o w32 4y Ll e 455 o s i sl ey (Sipla ISy o a IS 5y ]
o3 (oS DAy (5 slane 4 o) (555 S Ha AAR ae 4T (53 (5 sl o s 302 4 5] Bl )|
so yu]5" ad g 3 bl ) o 15 Lediwe 35 kTm o ey daiigle dnly A S SS 4y
sy ok (2 Psiele 4 Al ding )

S3ad 3 (5 2 45034,0m 5152,0m = 45 e ad jhogadadge sy Al iy 2
> B siem 620mP4A g5 (g sbue Dialie (Sad

S5 Swaa syl a:

q}\j‘;\.ﬁ&‘;ﬁa@ma;b

J5 o 48 -8 Ja gt (S JS8(23.13) 4o Ol o a0y (59 9o 1Al g 3
s A5 N 52314,5me—pQ 3 5 8m— 525l 5l s 58 PR A Al 555
D> S Alaa

sl Ol e 3aa o ) 5 0RQ A

Al ) Fe i Ol e a Yl s 03 sl e ssd dpaslib

A
Z
o~
130 f;
L~
L~
L~
L~
Q
LES'\JE(T'T”-‘I'T”] -
[~
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=2 35l (5 58 Ja s (S JS3(23.14) A A4Sl Saxliadjh sl o0 Al sy 4
S Mgy Jama 3 (Sl 362 1510m2 sl

28.5m

S5 (YV - F)

oS S5 Ol 4 o 5 (s IAB SIBF 2 (S JS5(23.15) 4.5

E
4m 4m
F 0D
2.5m 2.5m
50° 50°
A 5m B 5m C
-_55;:(‘#‘1”-1&]

Qe ) g A 0N 2236 (2t e > e A s ohIm Y 2.6
B S (s s) O G 3 (g 1 Oe (S 43 4l

120,0A 58P Q> (52 43538 053 (S o5 B n sskie 4 QR SIPQ:7
s> SLPQR2 (2 62 -5 glis o A )P Q 2 2 3S)QR - 8
S5l 8Y sygee m HPQY (2
A gilla Ayl ) gialg ) sililias 23.6
Further practical situations involving trigonometry
axa 48° S obAg (SR 0 e Sa o 5S s il (g Cuad g a8l A 5 b ) ol s

S Gy i Oy 447 2 ) sSa (558 o5l 5130 m 48 | sA a5 98 DS ja
S S Apmlaa
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b B ) (50 Cimdge KigsS (59 i A (i i) (2 9 aDC (S IS5 (23.6) 4=

(8 S ga (5 A

o,
o8 a8 A
44y, |30.0m
LEHI( ¥y - 1?] B
4AX GBWACD 2
tan48’ = be
MES = Uc
- DC
"~ tan 48°
4AX &l OBCD 2
BC = DC
" tan 44°

:Jéad@‘ﬁﬁgﬁd&)ﬁuﬁda‘ﬁémABCJ
BC? = AB? + AC?

2 _ 2 2

(tan 44°) = (30.0)"+ (tan 48°)

DC? ( - — L ) = 30.02= DC2(1 072323 —0,810727) =900
tan?44° tan?48° ' ’ ’

DC? = (1.072323 — 0.810727) = 30.0> = DC?(0,261596) = 900

30,02

DC? = ————
0,261596

= 3440.4
&S il s DC =+/3340,4 = 58.65m
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Lﬁ}_&daj_qgsdi_&(zalﬂHg;)};w_&uﬁmog_&uqejﬁaﬁ At e 12
,0a
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Cartesian and Polar co — ordinates <laida byl J s

Intraduction 43y 24.1
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1
A = Exl6x12x40 = 3840mm?3 = 38.40cm?

(SoxS(1em ® = 1000 mm ° )o> 4SS A
i s (5 J 81 )3 ) sdiie (Ale Al Sl A alBo s (S JS5(27.6) aqgiddicg 7
Z_éu} Gaialia :.el:u.n éﬂ.ﬁ}\ e
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U5 (YY -%)

pan sdia (ille 4130 odi > = ~ bRl = ~(6 X 8 X 40)

axa = 960cm3
Qahm@.kuéﬂd:&ahm;d&:\ﬁd+¢mhu)})§)jad

S Glia 4y aBc ,AC ° = AB® 4 BC

> 59 5 AC = VAB2 + BC2 = V62 + 82
= 10cm

Calus alou e sane 2= 2 (bh) + (Acx40) + (Bcx40) + (ABx40)
= (8x6) + (10 x 40) + (8 x 40) + (6 x 40)

=48 +400+ 320 + 240

= 1008cm?

C_m\_.m@.la_u‘;}_;a}\eé;dagj_&gﬁjqjj_ﬁdaﬁédu(nj) Aydiidg 8
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11cm

N
i

w

h? + 42 = 52

i5cm h?=52—-42=9=hp=3

e;;);ﬁhd=tkgﬁw'aﬁ+&wj\

1
= (11 +5)4x15 = 32 x15 = 480 cm °
2

J=‘9J3.5}.5‘5}JJL“_\A\_NA}3)¥\H_MA‘£\ .‘\}{ ‘5\‘:.‘ AA‘QJ+£“-\A\-M}A&M\)“9SAJ}JJ

Q;W@Lud)ﬁ&
&L\;LM‘;A.L:AJJ}&.IAJ

=(32%x2)+ (5% 15)+ (11 x 15) + 2(3 x 15) = 394Cm?

Type equation here.

g 61 S5 105
(3 (S dadia (725) 4 (2 gl )8 AipISd Lagas o Al gialiun Ao g) Adgana
(58 ol caSw yie 43 2321200000cm3 1
58 daaii S e Siils 49 aaa 5000mm3 2
(58N aaa aad ol 240m 7 Galie sl caSa s Mo gd 13
o s i i Ay e sl 50 50 e aAR Sl o a SO Lkl e 3y
> Sli g (U g 62 40mm «8mme12mm
(s o mmm® 4 paa 2o 3 :(a)
Sy alie abas U5 20w mm? 4 (D)
Seoem slo0em e o)) e S Aulaa e o gyl Ay il S o2 5
s e 118 m

5 S aadaan 1liter = 1000cm3
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(s..;;griutdcd 15mm <25 mm <40 mm L;..aa‘)\,l_a\ JJL—&%\A—%DJJ%\}JQL;&LLMDH:6
9% Gl 318 24 pm 4K (5 S dvulae 34 NK 4SS jlaes ) g Sl oy cmB 4

ey

SOcmd\_‘ch\J_}\ LEJ—‘AQLSAM—“BA})—“‘JA—’Q—)&J‘LTA“\“&—’LHJ7
(1litre = 1000cm® .55 2.5m « 40cm«

3 pae —150mm 4 2 LS Aol Y sy 12m 2 e SIS M3 R 1
S 0)355 80mm

B8 s s ) syl 50mm sl s A ki 30mm osils s o
GJSuMJﬁQ;ﬂALsJL&c\l)J@M@aJM cm3‘\7}(a)
@éu@ad)ﬁ‘fibd‘)m\l‘yc‘y cmzmﬁgﬁam‘f.laudﬂ(b)

gs—j\jﬁjj“\-%is‘)gi—ﬁ‘“—‘él—h“@b—“dj-;j\(b)ﬁﬁé (a)‘))_ﬁ:lauj.;ai\_‘laé\_ﬂﬁ:lo
95}5}&?3; 5cm gﬁzuﬁj\gdw}\ﬂcm g@e&\ﬁ%ww}\ 80 ecm (2

Hg';J,}éaHdcjh_]\A_JZmz Lﬁ)JeJ'\J_':\A_J 2cm? —a 4%4_35395.&[}4:10_1:11
sy e lds gyl aye 1o0m s s tsomm Gldds b dspabauly
(SIS Aulaa oy i

S peled sy gom g s A4S 75 P aaa ailuo g 3112

60 cm (o= 8 (AN o gem bl Sgm s AS G S aas g e s
S am 2o Ayl s s

Jj\&uz‘)\‘é_ﬂwu}_ﬁcgj&zocm wtuj\d} 400(:m2 e_;AJ.;ﬂ_moHJ‘L_S:lzl

dg;—j‘djjj—‘.‘—jlzcmjcmﬁcm o sl Mo Gsd i weay Hul o sy 04a S s
d}m&kﬁ)&ycw 60 cm J.QJL&J‘_A\JJ:)J\

‘H\jd:)_}\ﬁ)ﬁd@}\dﬁ&;@m@k&aéﬁdﬂ*#ﬂ@aﬁd:16
S 6em (2 os a alad yua ) s 93m

JW&.J)A::H}\&}_JG_JAJ&,\_MM 750 cm ¢1.1m 90 cm QDJJDHHHJ:17
(9 6 cm 47:10‘}\.33\Qﬁ@fJWU)}caJd}ﬁoJ};gﬁjé\}g%@:15mm

R4S Blir 4 > S50yl oA AL aS SSs g0 nm 3 s
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¢6.50 cm  ¢5.20 cm A= 03 (55— J A )5 oy Aol i e (g0 Hail ol o9
_)J.Aé.i\_ué\_))_iaﬁ‘r& J(ruzl_tj_!‘rﬁ: 52 .0cm _).l).ﬂ_..ud&uﬁ‘)\dcdoj\d_ﬂﬁg_ggcm
(S S o )l oy

S0 6 (0Y) odhy 12 em A (5 Ly g pia g SIS o ik 1ng

la
¢ B.5m *

o
i

S5 (XY -A) \l

w

Pyramids »»4 27.2.4

Ul,}le.;;qeﬁﬁazgd_\;w&mlﬁax&ESJ\LSA},Q;

(_gdj...acj\gs_s X 4a X Lg&.a.,\gg.\_cﬁdﬁddeﬂ@Mﬁ@fﬁdéd&.&(ﬂ,g)
:*“Jgeﬂ@m&g‘:‘fﬁu h@tl&\)\

1.2

e.éé:th

J5a (YV -4)

S96cm gﬁmé_.'aaj_.gggs_c&:dd 16 cm &\JSJ\ (S5ac o)A L;J_c\ﬁ‘;:_af_g_)dm:\_qﬁg
(SUy pas a B3
paa o0 1da
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e;;e)mzéx Gabue (s2e By X ¢85 )) (53 gae

=§x(6x6)x16 = 192cm3
JrSy 3 2em o gldiy) o a8 1ol a e g (S JS5(27.10)440042.10
LS Uy s Luendan o seane ) ana ol ol
PR P83
1 .
= s Luwe 8 Salow
(-;;;e)sd Bc_x; Lﬁx QX Qa LﬁJJAQ

1
= §(5X5)X12 = 100cm3
4.1}.1&1&95‘5\...“‘)‘5&5}\ LQJQUJ@JALQJQJL\Q LL\;LMA@J:ALA}:\J
Cialiss ilia ADES X= ~ 020l X gl ) (52500

—15A
—E.XC

4_5'&_1}@&_:_\.“4_1 ABC q_}_&‘;ﬁmmuHMq&J}éuﬁqH\ﬁd}\ AcC2

BCZ%XS =2.5cm sle A —2em

AC=vVABZ? + BC2 =122 + 2.52

=12 .26 cm

cialie il ADE 23 ADE=§x5x12.26 — 30.65cm?

- - = (5x5)+ 4(30.65)
u;mtﬁku‘;ﬁdgcweﬁg

2

= 147 .6¢cm
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Lgdcgj_ﬁu}_;d\_';'ijléd 18 cm 4—26cm 4—=25cm Lﬁ.ﬁ\_a._a\ @JM&.\MﬁM&ll
e_)_édg’_.mu‘dd‘élocm 4—,}60m @Jw‘cﬁdjﬂigb\m‘ﬁﬁj—“&ﬁ—““ﬁdj‘
(o b Al Al B0 s Jgn el ay SU gl g gee
axa ) gdia ilalied- 5% 6x18 = 540 om ’

1 "
e;Ae)ﬁJX=§QALmAL§JcBXt\AJJ\L5JJAC

5 540 2X(6x10)xh
3x540

6x10

23 &)l (sa5ae a3 = 27CM

s h = =27cm

Cones hj33227.25

h o= gl gasae slr gl gaclalay ydangda e Syl gacld g5 ladag yaa

PEC. thugxﬁqxguﬁj\gafcédﬁy,n aSd o2

w |

- . 1
LY s Jaga e.aa=§1rr2h

mmﬁu@maznd‘
&m&ugﬂazﬂr]_,q-ﬂrz

J55 (YV -1)

4..11?4;(5:\.1_;»\_1 80 mm LS'—)&@J‘LSJ}‘A‘:J‘ 30 mm W&@Lﬁkﬁﬁﬁlwﬁlz
(S o ywom®

1 1
paadag dan = §T[I‘2h = 3% 1x30%x80

= 75398 .2236 ....... mm

lcm = 10 mm

3 3

1em ® =10 mm x 10 mm x 10 mm = 10 *mm

1mm * =10 %cm®
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1 75398 .2236 ..... mm

= 75398 .2236 ... x 10 *cm

= 75.40 cm © aaa

r=30mm =3cm
Kl
h=80mm =8cm

1 2 1 2 3
:‘*%Agm‘ h = §x mx3°x8 = 75.4cm

S Al dag i g gh Jinge JSG(27 12 ). SUs Cabie ada

1 1
paa by A = gnrzh = 3% mx5%x12
= 314.2cm3
Galue oals Jgo = Calis Al st + Galue el
=zl + 7r’

Al 63 Gjle (bl 4y iy &y oo A Gl )1 2 4ARISE(27.12)

S5t (YV -1 Y)

L=+12%2+52 =13cm
Gialie oabas o gana gl = (7 x5x13) + (7 +5° =282 .7cm °

Spheres ©527.2.6
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s oS 053 JS5(27.13)

4 3
2 = —TII
o= >
Q;Lum@.k.m = 41‘[1‘2
o on—uli 55 , 10 cm 8 (5 S (55 4S; Adl gy -14
_P; ﬁl{?'l'l'_i- l||11-|.|) ) ._Z;LQ‘BQALNA.‘?LMJ‘
k8 @‘*—9‘-’_)5 =10 cm &Lhir = 5cm
4 3 4 3
A NN =—Tr° = =x x5
3 3
=523 .6cm °
Gialiwe @L.m.ﬁ L;)S.J 4—1‘[[‘2 = 4-XT[X52
=314 .2¢m ’
éb}e;;}\#guu (52 201 .1cm 2 Q;M@LHLSJS dydm‘ﬁ =15
U_\;LM@L..»@JSJ =41rr?
201 .1cm2:4><7r><r‘2)3
2011
@JJ.—.‘“},—J)—’I‘ = =
4xTU

glir = v16.0 = 4.0cm
k8 248 A 2ur-2x4.0=8.0cm

4 4
a5 Sy = §T[I‘3 =3 1mx(12.57)3 = 8319.447cm3
u-.‘:'*"."&-,‘ ¢ 55.106
(S S Aada (725 ) 4 (2 Mgl A sigialuna adu gl anad JBG) e

‘é._mungjlzo mm @&@)\gjﬂcj\g)_l})_lngo)\l_i\ﬁ_ggomm LJJ_A.AH‘\_S:J_
(58S Asulas Gialie adas Aaie g2 a8 5l 53k om P 4y aaa 20

2.40m = T sns) sreld ilad glod gom (= gL GAgwe B e 402
L5 8w o e 3 Ciabis adas o gana gl paa (g2 uli e

@JSUNMQAL“GL“J\@MLEJJWLJQEJ# GCmgﬁe%AL..Sj)Sﬁ:E,
.Gﬁ‘iﬁ&u@wug} 566 mBe;Ag}JSﬁJc\SM

‘JQF“'ULSJ 75Cm3weé_a‘5\25cm Lﬁ&m‘)\gdw‘}‘@f@aﬁ&uﬁeﬂHJS
L5 S Ol o pm pie (il 4y (M say 5l sk a0 sacld
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A2 (5 (52 40 mm LrJ&LSJJ\LﬁJ}_AQ}\ 16 mm Ls—-")—bgdﬁ—‘;GJL}H}—JJG

($520mm (2 glad (> pen 535S g 3 Cabua ab (D) e (D) LS Gwnd 17
L5 Sy phad (65 35 om P> aan 55 S w208

LS danlaa o plai Al ((pwdiga) sl 3 (5 08 J S )2 s380 km Flad (Swd 209
2> 522km * 4y (D) Calue g3 (S daka kim0 43 ()

8.0cm EM@J}JJP°JH‘SMPJQAJ—‘SJ}‘15m3cr’(°&ﬁ)—‘5}—.3310
($95% o Dlabia aad gl g8 IS g3l e &

Ol gialis (Ada g) 5 ganan galua) g ) sgdiad 27.3
Summary of Volumes and surface areas of common solids
dé\)é@\_iﬁy.l Hﬁg_ﬂyjh\_um@.h_.a}\ 5 gaan) }A\_m;\jd.cﬂéjjjg_ﬁmd

QTP

A gialua Abugl giganad galualgaala galdias 1GilSsa 27.1-)
asa by gdida idaiiia

Rectangular prism bt mbha

(or cuboid) ) )

”I f Yolume=Ixbx h
v Surface area = 2(bhi + ki + 1b)
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Cylinder 4] gil

- )
YVolume = T r<fi
[ 3 9
I'ntal surface area = 2arfi +27r-

(=

|
Vol = —hiif
olume = - bh

/

; /Surface area = area of each end +
- area of three sides

AP

) 1
\ Volume = 3 X A
N NERRA Total surface area =
\/ sum of areas of triangles
forming sides + area of base
1 .
Volume = —xr?h

3

Curved surface area = wrf
f— )
Iotal surface area = m# +7r=

o

4
Yolume = ?'1':“'1

N 4
Surface area = dmwr=

43 galua gadacid gl 45 gana (3laa 27 .4
More complex volumes and surface areas

35S gy (S e b 4y salual saalan 40 6l S gl Blaa o250 (gl
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el 63 (5 98 J S ) AR o gn (SOl S I (27 14 )AiAiiag (16

SUs o mm3 43 a3a -(a)

_Lgaaf}@mm@h“g)ﬁa_(b)

ooy e ) e (o (R A (o e A A (SO ()
62 (S16 om 49 12 om bl Jekatued giesd 16 em (2 RBg) gm glad (5 nlan

1
Gabuas sy = (12x16) + E1182 = 292.5cm?

e;;&ﬂdé}d: Qﬁw@)—.’gﬁﬁbX&wJ‘gﬁﬁj&

3

= 292 .5x 300 = 87750 cm

. 3
= s 1m3 = 10°cm3 >4 A

axa S =87750 x 107%m3 = 0,08775m30.08775m
62292 .5em * (o Cnl e (5 5 (5 A @,}j‘g}.;é_iaha}d &—\AL—AM@L_AJ AP -(b)
(03 4 5inl (o (olarl) (o B> (Faiess) 4 shlain (5

1
Cialus J52 = 2(300 X 12) + (16 X 300) + 2(12 X 16) + 5 [2rh + 17]

= 7200 + 4800 + 384(n8 x 300 + r?) = 12384 + 7740,86
= 20124,86cm? = 2,012486m?

s ol (60 S5 a0 em 4360 em ) 60 ki oo ell o aya e tAdlilig 17
(3 15om gl apad (5 4S [ Sl Calie (b oo senay

g S arulae aas a0l (520 (53 s SIS IS (27 15 A poe s Jis e
drulan (ulol 4 mln &) lLidy il B agl (g2 g i AT gL ) G gwc EF 2
35S

Page | 502



- (YV -12)

BD = /[3.602 + 5.402] = 6.49cm

1 6.490
Ex EB = E BD = T = 3.245cm

s el 4 (s & e lids (S Gilie 4y BEF 0

2 2 2

BF > = EB’ + EF

EF =+ BF? — EB?

<>3JEF = \/ABF2 + FB2

= 1/15.02 — 3.2452 = 14.64cm
r‘**r"fuzg Galise el X gl )l (52 5ac

1
= 2 (3.60x5.40)(14.64) = 94.87cm’
@2 ‘—’J‘ P K| Saal wa (53 iji i 5 ) e Fia BCF 3 . a Il e ADE 2

Gygel By S & Bada y pea Nexahadi Cay wally AD 3 g 434 %(AD)(FG);A_J

;@j)iu»u\«g@géa

FG = /[15.02 — 1.802] = 14.89cm
1
= 5 (3.60)(14.89)

2

Gialie Gl APF 5= 26.80 cm
o3 adadl Cauati A AH Al
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FH = 1/15.02 — 2.702 = 14.75cm
@)5\:\3}\ ¢8a Lﬁj\.um 5 y CGialiwe A Sl cpE J@Q}Lﬂbﬁ calia ABF d gl

1
CDF = 5 (5.40)(14.75) = 39.83cm’

Gialiae J g3 oadand o 83- 2(26.60) + 2(39.83) + (3.60 )(5.40)
— 53.60 + 79.66 + 19 .44

2

=152 .7¢cm
QALA&A@L_NLA};J\?AAL;\MD‘&}SOcmw#@bA@mc}_\ Adidg 18
REBNE
2 2 50
3 3
3 3 ( 2 )
=32 .7cm

&mdﬁ@u@d=2#&m§&ud)§wd+&m§ﬁhd
=%&"_t;\.um .,AL“LSJSJ 271’

1
=5 (41r?) + mr?

= 2m(5¢cm)? + (5, cm)?

= 157,0796 + 78,5398 = 235, 62cm?

pR =2 (8- ‘;-512 om ) 3em , 4cm e A >R (_f)—-h ad 59 d—dﬂf\—iuﬁu-‘;“&.-.‘lg

a3 i sd (~Ssem 492 50m () ) Jilal v oacld oy a0 PENTERER RS PEBAPN o
L5 S A slaa L85l (52 50

A axa ) gl 4l 53 Julatisa (g 1Ay

= 144 cm °
e;ae}5=§mhmdmtﬁqxgwj\gaw
58 gl e 4y 0 il gl 5l
144 = é (2.5x5)(gl)))

_ 144x3
"~ 2.5%5

2mm o= =050 3 1em ok e G (s o (S A Sl sl parddiii g 20
e_.AAijJALé__SZOOO 4"2’(,5"'“&‘@53 1.5¢cm @6—”33&}‘ }\ 2mm w).‘agg_a‘t_‘,}ac}.f}\
S e (S 5 S

: - 1
gl jusd (Sl siwd = S om = 0.5cm.s)

= 34.56cm 2 Sl gl )] (52500 a8 2

t\éﬁ)\).u.l ‘;B\}L\J: 2mm = 0.2cm

axa yud S gl g = rr2h = 1(0.5)%(0.2) = 0.1571cm3
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= 0.1571 + 0.0471

3

........................... PECNRBP TR N
= 0.2042 cm

2
. . e 0.2
2o A ) ‘q\€7\ ‘:J:\AJ ‘;a\}u.u\d =nrih=m (T) (15) = 0.471cm?

o (5 (S2000

4

=2000 x 0.2042 = 408 .4cm’
JSbimagod 15em o= L)) o) som (o glad > ) i) (5 3B oaals o pidiindgy 21
8% —S CrA g4y ety b4 halalada wlgday 26y IS 5l 50 J Sy (S
(59 12 om (2 h8 o AS Sl g W) (A n Jag R (ulisd (5 9 S paa i

)

12cm

J55 (YV -1 9)

=ar’h =7z x6x15 i
.............................. PECPI P WK
= 540 zem
L.%})}_.Su_a@\)e_éadud)_dmoﬂdgz% chjdﬁidﬁm)ﬁdg% Ls..;‘\._‘s
Al g0 Gl (o aaa S(27 16 )2 ) e 9 S N5 27.16
e;;gsé-\id+.!=}‘)m

=0.92 x 540 zcm ®

1(4 3>+1 2h = 0.92X540
> 3T[ 31TI‘ = U. TC
o SESBYET ENECNFRPRES GARIPLYE | ¥
2 1
§I’3 + §I'2h = (0.92X540
.$ 59 6cm @@&M}j‘gjlzcm ‘)Lﬁdxwd}igs)-\e“\s
R = 6cm

#2(6)® +3(6)%h = 0.92X540
144 +12 h = 49% .8

;oad}ggﬁ‘ig@tuﬁj\@ﬁé})&u
b= 496.8 — 144

1 = 29.4cm
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A 500 m ﬁomwj_&dﬁ\)u‘\_gm 50 kg (ot ALS (2 528 5 5y et Al L gy 22
axn e a )l 5 8.91 g/cm3 iS5 wwed (s 2 4 S ) Oy RK
o 55 skl g lala (i jed o (€ )L SIay Cnlonsa g ble (e ()L SI

&2
1gr Lo anaiem o= o891 gr (2 o4 AL & WK 8.9lg/cm33 (a)

Ls) A (1+8.91)cm 3L_.,—3 So

4IiS

Culi€ = ——

e

. A<
EPIB RS e =

> 45 A50kg = 500009
A4 50000

= = 3 =5612cm?®
T Lk 8o1r ™ cm
paa and = Cialie ahia oiaje (55 9100 X (Al 53 o) ard(b)
D98 53 9 5612 em ° = Calisax (500 x 100 cm )
Cialia = 22 111220.1122cm?
500x100
calis oyl = Tyr2 o ™4
Caal 6l TIr< s " (C)
3 0.1122 = nd®
s 0. =
4x10.1122
s d= (T) = 0.3780cm

4323 780 mm Al (52 Gl Hhad adals ;e &
A3 s A e o om bl am (o s (ol Ao Al Sl g ARG gy - 03
=t Al om bl 2 BM bl b blaldda uls s S A s
abw o sene o 5y (il gm ksl am = gL o Sl s e
PPN PRGIE IV
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I i Bm
EBm iG
|
fl 4T
4m i A |
!L___G:
S (YY I-W)

ues J S0 (S IG(27 07 ) Lle s Jin e
= %xnx33 = 18mm3 s g¥lap= %(nr3

Q = mr’h = mx32%x8 = 72mm3aaa ) siula

1 1
aaa by AeR = §T[I‘2h =3 mx3%x4 = 12mm3

axa e saae Jlwo = 181 + 721 + 127 = 1027 = 320.4m3
) 1
Cialie gahas 538 3p = 5(4717*2) = 2xmx3? = 18mm?

Gabie b Jaie s J gl 3 Q = 2nrh = 2xm3x8 = 98mm?
Dol A8 Y ol 4y ol &) ey S il LABC 2 gl ) by e
L=,(42+3%)=5
Cialiw Jaieday 23R = tn = mx3x5 = 15mm?

Q;L.M@.LMGGJAM);\S:UJ = 18w = 254.5m?

g s )5S 107
(3 S 4ada (726 ) 4 (2 Mgl 95 A gialua Al g) Adgana 3lia el
LS 60 somm (o ok (o Calue ahu e seaed g S

8 S 63 6em = yhad S Cialue ahu o sana :(b)j\ s :(a):Z
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10cm 9 12 cm EML;J;\JJ\@JLAMJLE—;J‘M‘?MJ—’JSMJLS—“AH33
L8809 O S e Sl 3 (o 6 S R 60

L8 a2 s (ol g s Bom (sl A sena 5 (55 aem Do da sl kb

gl (oo sana (e Cfge Al la g pde s (S Clla Al siul o o dad 09 5
ﬁj“gsd\_}_ub.owu}_'nadﬁmw)ﬁ}\3.5m&uﬁ)\eﬁwﬁ\}ﬁ_~»\J}\ 6m (o=
S alee Ms w0 el e 00 D5k e R sl s e 0 Cinlie (e

(52 bl

ookl 53 se shala (g2 3 Gl adai o sana (b )l pas i(a )sS S e
G5 10em 2 gL gasae 5l g0 om (2 gl > Basore s (i)

($57.00m (3 k8 (> 0 S e (i)

($33.0cm (&> gl S a5 (i )

($35.00m 2 gl s35ee (2 ad @2 5m sl2sem I(iv)
($515.0om ,d 2 SSoa e (28 3 (> a8 @ es2em d2.40m (V)
($512.0em . d 2 g gage o2 ap bl abaul si6.0m 24.0om 2 :(vi)
@ g gasee 5l o35 0em (2 02elE iila 5l ) (ol A o2 a8 s (il )
$520cm

‘L})A.’“J—‘téd\—.:’lﬁ‘?m})}}\°dt5)—&ﬁ)—.’ﬁ24kgWojﬁﬂﬁ°)i°,}ﬂ:‘i—“}\ﬁ:7

: . . _ 8000Kg . .wc . . .
;m}gﬁuy‘nggthwJ\aﬁgjs.mm gl gaeli o oS

ohE s S ) (a)

b pa Sl ag e 150 o 5 S R sl b e 0 gL ) (gasae ()
R

HdJ—CGJ}\OJI(S.Ocm W&Lﬁjﬁﬁjwdaéb‘ﬁ?&?ﬂyﬁ@FS
.(5593.0cm ‘;’QLG

b8 5 5S e gl yae v g a s dly b A o (S oS e s A 2 s sl
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ST @ eledsl (a,h) @ Soe o> Al gy a0
(x — @) + (y — b)? = 12

40 gialusa g) A gana gabuuaf galiiag (i)
Volumes and surface areas of regular solids
Rectangular prism(or cuboid) =Sl jgdia Jbiva (i)

axx=[XbXh

Cabus abu = 2(bh + lh + 1b)

JINR e

Cylinder 43sl (iii)
axa r2h
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Cialis adaus o saned =271h 4 27072

Pyramid a4

P esh el gasme ) A4 Galie geliras
a+A=§XA><h

Gl (£ gane = Cialisa g bt onilas + Cialie gacli
Cone hyjaa (iv)

Calis adau la=mrl 1

= §T[T'2h

Gabuse o (g5 abalsls = 77l + ]2

Sphere o5 (v)

_3_.3
PRI
Gialw ‘:Aiau = 47'[1"2
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JsS Al o glalua A glSCl galile g 1S 0y 3 glia (o AT 4y
Areas of irregular figures by approximate methods

oacld 33340

Cialne - (U530 p 1) [ (sms 0 g ins A sane sigins il
2

A ulaadzy Jas giad

Cialisa ~ (530 O s ila)( 4e sana si sans o siad)

el simpsona

- 1 .
Gaialie = ~ (‘_L,J\Pb..g dlj);\a)[ (20 FoAHI0 Jgl)+H4 (4o sana 5 gamy i)+ 2 (4e gana g g2a (Sl ‘;'.\'Lﬁm)]
3

Mean or everage value of a wave form < haugia JSiy 7 g4

Triangle formulae 4 g Elian

1Jsed ala g
a _ b _ ¢ :wdﬁuﬁ

sin A sinB sinC

a’? = b? + c? — 2bc cosA SO b o
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B a C

CxﬂamciﬁhJAx:EZXoAcG>(tﬁi)L5{ym
2 =

1
—— ] | = inB s — inA
2absmC} Zacsm K 2bcsm

= J[s(s —a)(s — b)(s — ¢)]

a+b+c
2 o

ey s s =A=2Sf rad/s Al ¢ gies g i Jube gl e gee gy = Asin(wt + a) 4S
St = = f i

2T

(S anllan pu y = Asin wt 3 (2 0 Aasl) (Fuiss) wa @l Gd s S g g (UT = Wn

Cartesian and polar co — ordinates <laida bl s
4 it 4S5l (g2 0 - S r o)yt e (X, ) = (1,6) 4 Dlaie oS
Gy —rsin o sIx=rcos 0 sy ISE(r,0) = (x,y)
Arithmetic progression *lai lua
palod e delial s 5 (55 (38 S jida d gl 2a U3l gaS
a,a+d , a+2d,....

dbjﬁjgc‘ﬁ@wﬂjhnjj\a+(n_l)d dm&j_j.c‘;_)h?\n}j

S =

n

[2a + (n —-1)d]

N | S
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Geometric progression lali qwdia

Nas) e ar " (o2 3 AN 024, ar ar ? delial wdis 6 (g9 Cund S jida gl s Jglg 4S

sn_% (& 45 3ada giga
-r

a
s =

©

. "1
FE-l<r<l o aSen alr_~1y,
1-r (r-1)

Statistics “4laa)

b aldia e
sl xo 2t
n
[ ~ %)%
ol nil hugie 5= |Z(X—X)|
L
tla glra £ gada Jualia
aheg 7L ZTO)
Z f
[ ~?]
Gl e gia x| 270
D
Standard derivatives <iida s s
L dyb !
yof (x) Y 2f (x)
ax " anx "
sin ax a cos ax
cos ax — asin ax
eax ae ax
a
In ax —
X
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Standard Integrals 4l Sl s laa

y [ydx
n+1
. X
ax a +C (D h=-1 0sw)
n+1
1
COoS ax —sin ax + C
a
) 1
sin ax — —cos ax + C
a
ax l ax
e —e +C
a
1
Inx+C
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A g3l g 98 gl el
il sa ol Pl pad ged JSHs ooy 1 SOR J

& (10) cnai (1

1. 19kg 2. 16m 3. 479mm
4., —66 5. £565 6. —225
7. —2136 8. —36121 9. £107701
10. —4 11. 1487 12, 5914
13. 189¢ 14, —70872 15, §15333
16. 89.25¢cm

17. d =64mm. A= 136mm, 8= 10mm

fea (16 ) ma(2

1. (a) 468 (h) 868 2. (a)£1827 (b)£4158
3. (a) 8613ke (h) 584 kg
4. (a) 351mm (b) 924mm
5. (a) 10304 (b)—4433 6. (2)48m (h) §9m
7. (a) 259 (b) 56 8. (a) 1648 (b) 1060
9, (3) 8067 (h) 3347 10. 18kg
é—‘( 18  )inu<i(3
1. (a)4 (b)24 2. (a)12 (b)360 7. (a)5 (b)210
3. (2) 10 (b) 350 4, (2)90 (b)2700 8. (a) 15 (b) 6300
5. (@2 (b)210 6. ()3 (b)180 9. (a) 14 (b) 420420

10. (a) 14 (b) 53900

é‘( 21 )i (4
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1. 5% 2. 14 3. 88 4. 5 5. —33
9. 2

6. 22 7. 68 8. 5 10. 5
11. —1
(SO g
( 26 )rs(5

: 2 22 71 4 34135
1. 2= 2. 7— s no_ 4 34135

! s *35 g S % 7975E

8 11 17 9 . X
7 8. 15 9. — 10. — = 2

25 15 30 0 . — 12, —

43 |
13. — 14 1— . 4 51 9 16

T 15 15 5 16. 35— 17. 1— 18. lﬁ

17 17
19, — e

60 20

(29 )ni(6

. — 2.2- 3. — 4. — 5 — 2

35 g 11 12 79 6. 5 7. 11

: 1 8 2 5 3 12

R e T — . 214, =
.93 913 105 1L22 1202 1335 14 o
15. 4 16 17. 18. 13 19, 15 20. 400litres

22, 2880 litres

(32 ) (7

| 1 1 3 13
1' 2— 2"‘ - 3- ]._ 4t 4_ 5. e
7 19 ] 1
L 47 - 1 1
ﬁl- 15 Tl- 42[} gi “ 9- ?3 I-“l- 15
17

,_
—_
I
—
L
f=d
I

20

TSR
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&a (39 )onuai 8

13 9 7 6 71 11
- 2-.. e 31. _— 41. _— _— —_—
20 250 40 125 6. 440 7 2325
13 21 L 14 3
@35 )35 ©@g Wagg © 153
3 7 41 1] 1 7 17
00— 9. 6— 10. (a) 1= (B)d— (c) 14— (d) 15— (e) 16—
200 16 @l B4 ©@lag (@555 (@) 16es

. 0.625 12. 6.6875 13. 0.21875 14. 11.1875 15, 0.28125

1 & (A1) usd

1. 14 18 2. 2,785 3. 65,38
4. 43,27 5. 1,297 6. 0,000528
1 &0 (43 ) Cpai10
1. 80,3 2. 329 ;3 3. 72,54
4. —-124 ,83 5. 295,83 6. 18,3 7. 12,52
‘T (46 ) cui 1t
1. 4998 2. 47.544 3. 385.02 4, 58242
5. 456.9 6. 434,52 7. 626.1 8. 1591.6
9. 0444 10. 0.62963  11. 1.563 12, 53.455
13. 13.84 14. 8.69 15. (a) 24.81 (b) 24.812
16. (a) 0.00639 (b) 0.0064 17. (a) 8.4 (h) 62.6
18. 2400

rSs s

: & ( 50) cnadi12
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1. 30,797 2. 11927 ,3 3. 1362 4., 53,832
5. 84,42 6. 1,0944 7. 50,330 8. 36,45
9. 19,59 10. 12,325
1 &0 52) cnuas13
1. 12,25 2. 0,0361 3. 46,923 4, 1,296 ><10_3
5. 2,4430 6. 2,197 7. 30,96 8. 0,0549
9. 219 ,26 10. 5,832 x10 °
1T ( 54) a4
1. 0,571 2. 40 3. 0,13459 4. 137 ,9
5. 14,96 6. 19,4481 7. 515 ,36 ><1O_6 8. 1,0871
9. 15,625 x10 ° 10. 52,70
: & ( 55) s 15
1. 2.182 2. 11,122 3. 185.82 13. 4.2x10°¢
4. 0.8307 5. 0.1581 6. 2.571 14, 202.767 % 1073
7. 5.273 8. 1.256 9. 0.30366 13, 1837 x 10
10. 1.068  11. 3.5%10° 12, 37.5x10°
:&o( 57 ) 16
13 1
1. 0,4667 —_— 3. 4,458 4. 2,732 5 —
14 21
9 1
6. 0,7083 7. — — 8. 8— 9. 2,567 10. 0,0776
10 3
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1. 0,9205 2. 0,7314 3. 2,9042 4. 0,2719
5. 0,4424 6. 52,92 7. 0,4232 8. ,01502
9. -0,6992 10. 5,8452

1 & 61) cruasi18

1. 4,995 2. 5,782 3. 25,72 4. 69,42
5. 0,6977 6. 52,92 7. 591 ,0 8. 17 ,90
9. 3,520 10. 0,3770

: & ( 63 ) uuas:19

1. A=66,59cm”’ 2. C =52,78mm 3. R=375
4. 157/ 5. 0,407 A 6. 5,02mm 7. 0,144
8. 628.8m° 9. 2245 10. 1230 W/,

11. 28117 12. 2,526 Q

1 &0 ( 65 ) (i 20

1. £589.27 . S08.1W 3. V=261V 10. A=7.184cm?
4, F =854.5 . T=381A 6. T=1479s 11. V=7327
7. E=3096] 8. /1 =1277A 9 5=17.25m

12, (a) 12.,53h (bh) 1h 40min, 33 m.p.h. (c) 13.02h (d) 13.15h

th bJd

[SoP il

1 & (70 ) cuss-2t
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0.32% 2. 1734% 3. 57% 4. 37.4%
128.5% 6. 0.20 7. 0.0125 8. 0.6875

38.462% 10. (a) 21.2% (b)79.2% (c) 169%

13 5 9
1. (b).(d), (e}, (a) 12, — 13. — 14 —
(b), (d), (c). (a) 70 e T

1

15, A= 7 B =50%,C =025 0D =25%, £ =0.30,

3 17
F=—,G=060, H=60%,1=085J=—
10 20

= -

& ( 73) a2

21.8keg 2. 972m

(a) 496.4t (h) 8.657¢ (c)20.73s 4. 2.25%
(a) 14%  (b) 15.67% (c)5.36% 6. 37.8g
14 minutes 57 seconds 8. T6g 9, £611
10, 37.49% 11. 39.2% 12, 17% 13. 38.7%
14, 2.7% 15. 5.60m 16, 3.5%

ol

Sl

Ee((TT ) s B

2.5% 2. 18% 3. £310 4. £175000
£260 6. £20000 7. £9116.45 8. £50.25
£39.60 10, £917.70 11. £185000 12. 7.2%
13, A0.6ke B 0.9ke, C0.5ke

14, 54%,31%, 15%. 0.3t

15. 20000 kg (or 20 tonnes)

16, 13.5mm,11L.5mm 17. 600kW

o U

[S R pgd

1Ee (84 ) i
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1. 36 :1 2. 25:1 v T7:2 3. 47 :3
1
4., 96cm ,240 cm 5. 5 —hours v 15 min

4
6. £3680 , £1840 , £920 7. 12 cm

8. £2172 9. 224 5 10 . 1230 kmm3

13 (86 ) ndS

1. 1:15 2. 76 ml 3. 25%

D

12 ,6kg 5. 14,3kg 6. 25000 kg

: & (90 ) pus6
1. £556 2. £66 3. 264 kg 4. 450 gr
5. 14,56 kg 6. (a) 0,0025 (b) 48 Mpa
7. (a) 440 k (b) 5,7blitev

1 & (94 ) s T

1. (a)2mA (b) 25v 2. 170 fr 3. 568 ,8mm
4. 831b 100z 5. (a) 159 ,lliter (b) 16,5 gallouns

1 & (96 ) cpuas28

1. 3,5 2. 20 A,

3. (a)9,18 (b) 25v (c) 0,3375 4. 50 min

3

5. (a) 30010 ° (b) 0,375 m’ (c) 24 x10° pa
S0 psl

: & (100 ) cpi-29
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1. 27 2. 128 3. 100000 4. 96 5. 2°
6. £5 7. £8 8. 100 9. 1 10. 64

1 (105 )cmoas (0)

I

1
. 128 2. 3 3. 16 4.5 551 6 8 7.100

e

1
1000 9. — 0.0l 10. 5 11. 7% 12.3° 13 3°

1 ] ]
14. 3* 15. 1 16. 25 17. —or— 18. 49 19, —. 0.5 20. 1
35 243 2

& (108 ) Cnsad (1)

1 1 32 1

L. 2. —— 3 4 —— =
3x 52 73 3 37 73 510 52 > 9 6. £3

! 2 147 19 13 1
7. £5 8 £5 9. —  10. —1— 1l. —3—= 12. —

. 3 148 56 45 0
3. - 14 64 15, 4.

18 9
& (115 ) e (2)
1 m?® 2. m 2 3. ki

4.  Joul 5. rad

3
m

m
7.dma3 8.5,,29.x 10712 10,2411, 5

12.x 10712 13.¢514. <515, J8al6. (i S d

17. ok a18. 2,519, JLs20. x10°

21. mx 1073 22.M.x.10°23. €24 o)), e

1 &0 (118 ) uas®)
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ol

E‘"

-

10.

o S

8

() 7.39 x 10 (b) 2.84 x 10 (c) 1.9762 x 102
(2) 2.748 x 10° (b) 3.317 x 107 (¢) 2.74218 x 10°
(2) 2401 x 1071 (b) 1.74 x 1072 (¢) 9.23 x 1073
(2) 1.7023 x 10% (b) 1.004 x 10 (¢) 1.09 x 1072
(2) 5 x 1071 (b) 1.1875 x 10
(c) 1.306 x 10° (d) 3.125x 102
(a) 1010 (b) 932.7 (c) 54100 (d) 7
(a) 0.0389 (b) 0.6741 (c) 0.008
(2) 1.35 % 107 (b) 1.1 x 109
(a) 2 x 102 (b) 1.5 x 1073
(a) 2.71 x 10° kem™ (b) 4.4 x 107
(€)3.7673 x 10222 (d) 5.11 x 10~ MeV
() 9.57897x 107 Ckg ™"
(f) 2.241 x 1072 m® mol~!
c (122 ) Cnsa GO
60kPa 2. 150pWor0.15mWw 1L 17pA 12. 46.2k2
S0MYV 4. 55nF 13. IpA 14. 2.025MHz
100kW 6. 0.54mA or 340 pA 15, SOKN 16. 0.3nF
15ME 8 22.5mV 17. 62.50m 18. 0.0346kg
35GHz 10. 15pF 19. 135x 1073 20, 4x 108
SR
1 &0 (127 ) Gpoai®s
—2a 2. a+2b+4c 3. 3x-3x°-3y-2y°’
4 6ab — 3a 5 6x -5y + 8z 6. 1+ 2x 7. 4+2y+2
32 + 5b 9. —2a-b+ 2c 10 . —x? - y?
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1 T2 (132 ) Croai®

1. PEE’S-" 2. 8a% 3. Egl 10. 3al-|- Qab — b2

4. 46 =, 5% . —% 11. 64— 13ab+3ac— 5b2 + be
|
7. 6 8, — 0, Sxz2 15 2x—vy 16. 3p+2¢ 17, 242 +2b°
; ¥ r if
¥
|
12, — 13. 3x 14, 2uab
ih
L& (136 ) s
1. z® 2. ot 3. 0
4, pl 5 b3 6. ¢*
|
7. m? B, x 7 or — 9, 12
x7
|
—& & RE!
| |
13 a%or — 14, b7 20r — 15. »'° 16. 5%
_Tg _r]l
17. p'ﬁg?rs 18. _r_lyz_z m‘%
x=z=
543 191 1, =2 a’c
19. x7y7z ,135 200 a-bh"-¢ Dr;"}_l"g
L& (139 ) cuosi®
1. a?pl2e2, 4% 2. l;r” 3. ab®e3? 4, g7 !
h
2 1 11 Jall i
= Y 36735 T. — B glWoplBp=32p, 2=~ Y7
5. —Q—P 6. xy' vz ef? v

(SoB padd
13 (143 )
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l. x2+5x+6 2. 2x21409x +4 15. 3ab—6a* 16. 2x% —2xy
3.04x74+120+9 4, 2j242j—12  17. 2a*—3ab—5b% 18. 13p—Tg
7. a®+ 2ab +b* 8. x24+12x436 21 x> —dxy+4y? 22, 9g° —Gab+b>
9. o2 — 2ac 42 10, 25x2+30x+9 23. 0 24, 4 —a
11, 4x2—24x +36 12, 4x2—9 25. dab —8a> 26. 3xy+Ox2y—15x2
13. 64x2+64x+16 14, 252 +2p5r +¢2 27, 2+ 552 28. 1lg—2p
1 (146 ) (i
x
L. 2(x+2) 2. 2x(y—4z) 17. —
3. pb+20) 4. 2x(1+2y) Y 5,
5. 4d(d—3f5) 6. 4x(l+ 2x) 18. 0 1% —
wl -
';— F?a'((a' +:¥fl 12. -T(U +3x +)5-f‘1' 20. (@+b)(y+1)
. Bela 457 . s+ ptt
11. 3xy(xy® — 5y +6) 12. quz{lpl—ﬁq} Aottty
13. Tab(3ab—4) 14, 2xy(y+3x +4x2) 22, (x— y)(a +5)
15, 2xy {_I—Eyz—l—ﬂl_rlyS} 16, 7Tv(44 v+ 2x) 23, (a—2b)(2x +3y)
: & (150 ) cpuaia
1. 2x+8x° 2. 12y’-3y 3. 4b°-15b
3 , , 1
4. 4 + 3a 5 ——4x 6. 1 7.10y 8. 9x™ + ——4x
2 3
9 6a’+5a 10 - 15t. TR 1210 a’ - 3a + 2.
5
(S ped gy
1 & ( 155) cpad 42
1. 1 2. 2 3. 6 4.-4 5.2 6. 1 7. 2
1
8. — 9. 0 10. 3 11.2 12.-10 13. 6 1.4. -2
2
15 .. 2,5 16 . 2 17.. 6 18 .. — 3

691 |Page



I. 5 2. 2 3. —4; 4, 2 5 12 6. 15
1
7. —4 8. 55 9. 2 10. 13 1L —10 12, 2
13. 3 14, —11 15, —6 16. 9 17. IEiAl 18. 3
1
19. 4 200 10 21, x12 22, —35 23. £3 24, 4
1 T2 (162 ) Cnpadu
1.. 10 2. 8 mz 3.. 3,472 4. (a),82 (b)30
S
&o (166 ) Crosiss
1. 12cm ,240 m? 2. 0,004 3.. 30 4.45 °c
5. 5 6. £312 ,£240 7.. 30kg 8. 12m 9. 3.5N
oS oA ped g3
P &4 (173 ) cuaiee
¥ I X
l. d=c—e—a—5b 2, v == 9, T = — 10, [ = L
7 PR 2w f
[h v—u
y — — E
3ov=— da=—— 1L R== 12. x =a(y—3)
vV 1
S¢ R=— 6. y=2(—% 13, C=2(F-32) 1 fo—
! 3 - =5 A
[s y—c
T. = = =
" on 8, % m
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L &0 (158 ) crai

1 T (179 ) cpuaiw



Loro29g-4
S
)
d vd t°g
— — y . l.“-. L=
2. x }h(} +A)ord + 3 i)
3F— AL AL | 73604
A A 1?«R=."( )
| g}
AB? R— Ry T
4 D="2_ 5 t= _NZ R
SEy Roc 4. L=——>——.0080
E—e—1 E—
6. Ry = RR; 7. R = ¢ rl._ = E—r
Ri—R 1 1
| : [¢ M 3(x+y)
L. a=| *Y 2. R=4=—++ 3or=—2 T
V\m—n VA (1—x—y)
_ mrCR 5. b=—m 6. r = "II(I_y)
4- L—JU__”I m 'v _x—l—):
7. 52847 8. v=—_ 3 % ’32“+£.'-55
2(p* + ¢%) w—f’ e
. 2
10, v — ! 2dgh 0.065 11 ngi_hf__ 27725 13. 64mm
VL 0.03L )" 3d
1 ’
12. C = L 63.1x 107 14, = (H—‘t)
m[ml—\/{?l——f?j} ‘F pCZn
l. x=4,y=2 2. x=3,y=4
L x=2,v=135 4. x=4,yv=1
5. p=2,g=-1 b x=1,y=2
7. x=3,y=2 B. a=2,b=3
9. a=5bh=2 M. x=1,y=1
11. s=2,1 =3 12. x=3,y=-2
13, m=25.n=05 14, a=6,b=-1
15, x=2, v=35 I, c =2, 4 =-3
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& (185 ) Cuaies

L &2 (191 ) G 49



1. p=-1,9g=-2 2. X=4,y=6
4. s=4,t=-— 5.. x=3,y=4
7. x=10,y =15 8.. a=0.30,b=0.40
1 1 1 1
1. X=_,y=_ 2 a:—,bz_—
2 4 3 2
4. x=10 ,y=5 5. ¢=3,d =4
3
7.x=5 ,y=1— 8. 1
4
1. a=0.2,b=14 2. L, =6.47 L,
4. £1550 , £12800 5. m=-0.5
R, =22.52Q 7. a=12 ,b=0.40 8.
1. x=2 , y=1 , z=32 2.
3. x=5, y=-1, z=-2. 4,
5 x=2 y = z=5. 6
7 x=5 y=4, z=2.
8
9 x=15 y=25, z=4.5
117 f =2 f =-3, f, =4 10
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: & (195 ) Cuaio

3. a=2,b=256
6. u=4,v=2
L& (201 ) cpain
1 1
3. p=— ,q=—
4 5
1
6. r =3, S = —
2
& (209 ) (i
= 4.62 3. u=12 ,v=24
, =2 6. a = 0.004226
a=12 ,b =10
P e (212) Cruaiss
X=2, y=-2 , 1=2.
X=4, y=0, z=3.
x=1, y=6, z=7.
x=-4 , y=3, 1=2.
ip=-51i,=-4,1i,=2.
(S )l 55

D& (221 ) Gaitsh)



. 4L —4 2. 4L -—8 3.2L —6
4
4, —15L15 5 04 —3 6. 2L -2
7. 4 8. —5 9, |
10, =24 -3 1. =34 -7 12 2L -1
13. 41, —3 14. 2% 7 15. —4
16. 2 17. -3 18. 34 —3
19, —2 L 2 20, —1.5 21 : L :
L2l 3 . —1. L3l
11
22, 44 —7 23, —1L 15 24, ;gg
| 4 ] | 3
25, - L —— 260 1= —— 27. -, =2
> 2775 37 g &
2
28 2y -3 20 Xy 150 3, 22
5 3 2 4 2
3L 22 —4x4+3=0 32 x24+3x—10=0
33 22 45x4+4=0 3. 4x>—8x—5=0
35 x2—36=0 36 x2—1.7x—1.68=0

1 &0 (225 ) Gusilss)

1.-3.732 L 0.2682.—-0.3137 L0637.

3. 1468 L—1.135 4. 1.290 L 0.310
5. 2443 L 0.307 6. —2.851 L 0.351
& (229 ) CapmiG0)
1. 0.637 L —3.137 2. 0.296 L —0.792
3.2.781 L 0.719 4, 0443 L — 0.693
5. 3.608L —1.108 6. 1434 \ 0.232
7.0.851 L 2.351 8. —2.086L 0.086
9. 2443 L 0.307 10. 4.176 L—1.696
11. 4 L2.167 12. 7.141 L — 3.641
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1 & ( 232) i)
1. 0.345A%0.90542. 1.191s 3. 7.84cm
4. 0.619mL 19.48m5.0.0133 6. 1.066m

7. 1.835mbk018.165m 8. 6.87cm 9. 7m 10.280hms

1 (235 ) oapaitse)

1. x=1, y=3sx=-3, y=7
, 2 _ 12 _ L
X—7; y_ }x_ ) y_ 3
3. x=0, y=4sx=3 , y=
(S ped AAsy
1 (239 ) G
1
1. 4 2. 2 3. 3 4, -3 5 - 6. 3
1 1
7. 4 8 2 9 15 10 3 11. 2 12. 10000

1 1
— _ 3
13. 100000 14. 9 15. 32 16. 0.01 17. 16 18. e

L &0 (243 ) Cuoai(e0)
1.log6 2. log15 3.log2 4. log3 5. log12

6. log500 7. log100 8.log6 9. log10 10. log1l

11.log 2 12. log243Llog45 13. log16 Llog2*
14. log64Llog2°L6.10og215.0.5 16. 1.5
17.x =25 18.t =8 19.b =2 20. x =2
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1.

e B b

-

. . U
17, t =gbtalnl _ pboalnld _ b nD* . 4 bpa 18 500 19, W=PVIn (_”)

L &0 (246 ) GepiD)

1.690 2. 3170 3. 0.2696 4. 6.056 5. 2.251
6. 3.959 7. 2.542 8.-0.3272 9. 316.2
fS o aed udi

L &a (250 ) Croie)
1. (a) 0.1653(b) 0.4584(c) 22030
2. (a)5.0988(b) 0.64037(c) 40.446
1. (a) 4.5584(b) 2.40444 (c) 8.05124

1. (a) 48.04106(b) 4.07482 (c) — 0.08286

L &0 (254 ) i)

2.0601 2.(a) 73.89 (b) 0.7408
8 1 5 42
1—2x2—§x3—2x4 4, 2x2+2x2 4+ x"2 4 -+
1 &0 (257 ) Cpoai 64
3,95 , 2,05 2. 1,65 , —-1,30

(a) 28cm®  (b) 116 min 4. (a) 70 C (b) 5.min

1 &0 (263 ) cpad 6
(2) 0.55547 (b) 0.91374 (c)8.8941 11. 1.962 12. 3 13. 4
() 2.2293 (b) —0.33154 (c) 013087 14. 147.9 15. 4.901

—0.4904 4. —0.5822 5. 2.197 6. 816.2 16. 3.005
0.8274 & 11.02 0, 1.522 10. 1.485

£

697 |Page



1 &2 (269 ) (nwi 66

1. (a)150 C (b) 100 ,5C 2. 99,21kpa
3. (a) 29,32v (b) 71,3110 °S 4. (a) 1,993 m (b) 2,293 m

5. (a) 50 C (b) 55,455 6. 30,37 N 7.(a) 3,04 A (b)1,465S

oo

2,45m™/ ., 9. (a) 7,00 A (b) 0,966 S 3,520 10 . £2424

S pud )
1 &0 (280 ) ¢ &7
Jssagawe:lem =5mm 5 lem =5v L e Silem = 4v (@)
U gise: lem = 0,1v. 4 e @lilem =5v (b)
Jssa gdsee: lom = 0,2mm s s 8lilem =10 N (c)
2. (a) -1 (b) -8 (c) -1,5 (d) 5 3. 14.5
4. (a) —-11 (b) -1,4
51017 "L Al 4allaa1010 Y7L 68

(a) 1000 "=/, (b) 167 v

1o 293 ) Cuoai-68

I. Missing values; —0.75,0.25,0.75,2.25,.2.75; 6, (a) E (b) —4 (¢) _lg
5

. |
Gradient = — 7. (a) and (c), (b) and (&)

2 @4.-20)-1.0() -3,~4 (0.4 8 (2,1) 9. (15,6 10. (1,2)

3. (a) 2,% (b}a._—% (c) 11 11. (a) 89cm (b) 11N (c) 2.4 (d) 1 =2.4W + 48

2472
4. (2)6.—3 (b) —2.4(c) 3.0 (d) 0.7 12. P=015W+35 13. a=—-20b=412

2—1 —2 —12 : 2(d IU—J’-]-2
5. (a) 2, E(b} 3’ E(C}E-. (d) 10, 3
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: & ( 303 ) cui-69

1. (2)40°C (h) 128 4. —0.003,8.73
2. (a) 850 rev/min (b) 77.5V 5. (a) 22.5m/s (b) 6.435 (c) v = 0.7t + 15.5
3. (a)0.25(b) 12(c) F=0.25L+12 6. m =269L — 0.63

(d) 89.5N (e) 592N (f) 212N

7. (a) 1.31¢ (b) 22.89% (c) F =—0.09 W +2.21

10,

E.-H

(2) 96 x 109 Pa (h) 0,00022 (c) 28.8 x 10°Pa

i {a}%[b}ﬁ(c}Ez—;L-l—ﬁ{d} 12N (e) 65N

a=~0855b=12,2543kPa, 275 5kPa, 280 K
S il

1 &0 (313 ) e 70

L@y ©cdd 2.@y DB VE b (da

1 1
L@y —© f@e 4@DIO)x©b@De

; 1
(@) = (b) = (c)a (d) b
X xX-

6. a=1.5b=04,11.78mm> 7. y=2x>+7,5.15
8. (2) 950 (b) 317kN
9, g =04,b=286(1) 044 (i) 112

e Ll b =

Eﬂ

1 &0 (324 ) cpai L

(a) lgy (b) x (c) lga (d) lgb 6. a=5.7.h=2.6.38.53,.3.0

(@) lgy (b)lgx () L (d) gk 7. Rp=26.0,c= 142 8. y=0.08"%
(@ InyMxic)n(d)inm 9, Tp=354N,u=0.27,65.0N, 1.28 radians

I =0.0012V2,6.75 candelas

a=30h=05

S oA pud sl
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1 &2 (329 ) i 72

1 Xx=2,y=4 2. x=1,y=1 3. x=35, y=15
4. x=-1,y=2 5. x=2,3 y=-1,2 6. x=-2,y=-3
7

: &2 (337 ) cuai 73
el (0,-1) (b) gr=l.1 (0,0) (a)
=bel(0,-1) (d) g2=al(0,3) ()
2. -0,4v0,6 3. -39v6,9 4. -11v 41 5. -18v 2,2
6. x=-15v -2 (-1,75 ,-0,1) 7. x=-0,7v1,6
8. (a) +1 (b)1v -0,3 9. x=-2,6 (-2,6 , 13,2),(0,6 , 0,8)
10. x=-1,2 (a) —-30 (b) 2,75 (c) 2,3
: &o (339 ) cuai T4
1. x=4, y=8 v x=-05 ,y=-55
2. (a) x=-15v35 (b) x=-2,3v3,24 (c) x=-1,5v 3,0
:&o (342 ) cpai S

1. x=-2,0 ,-05v15 2. x=-21v3 ,(21,-41)
3. x=1 4. x=-2,00,4v 2,6 (-0,8 , 8,2)
5. x=0,7v 2,5 6. x=-2,3,10v18 7. x=15

LS pld

: & (353 ) i 76
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1. 82" 27" 2. 27°54' 3. 51°11' 4. 100 "6'52"
5. 15" 44'17 " 6. 86 49'1" 7. 72,55°

8. 27.754° 9. 37°57' 10. 58°22'52"
1 &= ( 358 ) cumuai- 77

coSadl 2, Aggl jAs i 3 dggl Wl sdls 4, Aggl W ald
(a) 21° (b) 62°23' (c) 48°56'1"
(a) 102° (b) 1657 (c) 10°18'49"
(a) 60% (b) 110° (c) 75° (d) 143° (e) 140°
(f)20° (g) 129.3° (h) 79° (i) 54°
8. i@ (a)] &3,2&4,5&7,6&8
(b)) 1&2,2&3,3&4,4&1,5&6,0&7,
T&8,8&5,3 &8, 1&06,4&T0r2&5
(€)1 &5, 2&6,4&8,3&T(d)3&50r2 &8
9. 59°20"  10. g =69°b=21°c=282° 1L 5I°
12. 1.326rad 13. 0.605rad 14. 40°55

SIS

t (0 367 ) na T
alie ag g 3 (‘fﬁ (c) alie cpdlad) (6 buia (b))

ngﬂgjhmbjucﬁ&)\m\@u&ﬂj\)n%}m (d)

_&i\ﬂa@j\jl\ﬁﬁ(f) _«L&SA&MY\&}@ (e)

2. a=40° b =82 ¢ = 66°, 8. u=1830,b=71°10",c =68°, 4 = 90°,
d="75%e=30° f="75° e=22°% f=49% g=41"°

3. DF,DE 4, 52° 5.1225° % a=103°p=55°¢=77°d= 1255

6. ¢=51011=1510 E‘=55D._f=22°._g=1U3°,f!=??°,

) i =103° j=77°k=81°
7. 40°,.70°,70°%, 125°%, izosceles
1. 17¢ 11. A=37% B =60°, E = 83°
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1 (0 372 ) Cmuad

.wailale (b) FGE , JHI (SSS ) ¢ uuilaisa.1 (a) BAC ,DAC (SAS )

oailaia (d) UVW |, XZY (ASA )  silaie () QRT ,SRT (RHS ) uilaie s 52 ()
13 (376 ) nuas-80

1. x=16,54mm , y =418 mm 2. 9cm
3. (a) x=2,25 (b) 4cm 4. 3m

, 7,79 cm

13 ( 380 ) cmoad8l
S4sba ()4 (30 -33) J‘Lﬁ)ﬁdjjlsgé 30 aaidls g adSd 1 (1-5)

sei Jy s
S aldn o

1 & (383 ) ¢ B2

1. 9cm 2. 24m 3. 9,54 mm 4. 20,81cm

5. 7,21m 6. 11,18cm 7. 24 11mm 8. 8°+15°=17"
9. (a) 27,20cm (b) 45°  10. 20,81km 11. 3,35 m , 10 cm
12. 132 ,7mil 13. 2,94mm 14. 24 mm

: & (390 ) ¢puwi-83
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Eﬂ

e =

= ]|

3.

g Al A0 g
.C

L SinZ=—,co8f =—.,tanX¥ = —.,cos X = —

41 41 g 41

inA 3 A 4t A . ing
. sin —5._:105 —S,an —4._51r1 =3
3 4
cosB=—-tanB = —
3 3
) 8 8
L 8nAd=—.tand = —
17 15
) 112
sinY=—.,co8X = —
| 113

15h 15 B
(ﬂ}ﬁ( }ﬁ(c)ﬁ

(a) sinf / (b) cosd -
. (a)sinf = — (b) cosf = —
25 25

. (a) 9.434 (b) —0.625

. 27550 2. 4846 3. 3652

. (2) 0.8660 (b)—0.1010 (c) 0.5865

. 4233° 6. 15.25° 7.73.78° 8. 7°56
. 31°22° 10. 41°54' 11.29.05° 12, 20°21
13.

0.3586 14. 1,803

. (a) 12,22 () 5.619 (c) 14.87 (d) 8.349

(e) 5.505 (f) 5.275

. (a) AC =5.831cm, LA =59.04°, £C = 30.96°

(b) DE =6.928¢cm, /D = 30°, /F = 60°

(¢) £J =02° Hi=5.634cm, GH = 10.5%9 cm
(d) £ZL =63° LM =6.810cm, KM = 13.37 cm
(e) N =26, 0N=9.125cm,. NF=8.201 cm
(f) £85=49°, RS =4.346cm, 0S5 = 6.625cm

6.54m 4, 9.40 mm
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1 &0 (404 ) s 86

1. 36,15m 2. 48 m 3. 249 5m 4. 110 ,Im

5. 53,0m 6. 9,50m 7. 107 ,8m 8. 9,43m

9. 56m

L. (a) 42.78° and 137.22° (b) 188.53° and 351.47°
2. (a) 29.08° and 330.92° (b) 123.86° and 236.14°
3. (a) 44.21° and 224.21° (b) 113.12° and 293,12°

3 2, 180° 3. 30 4.
1,120° 6. 2,144% 7. 3,90° 8.

=t

7
L 960° 10. 6,360° 11. 4,180° 12.

a) 40 (b) 25Hz (¢) 0.04s or 40ms (c) 25 Hz
d) 0.29rad (or 16.62°) leading 40sin 30t

a) 75¢m (b) 6.37Hz (¢) 0.157s
d) 0.54rad (or 30.94°) lagging 75 sin40¢

a) 300V (b) 100Hz (¢) 0.01s or 10 ms
d) 0.412rad (or 23.61°) lagging 300sin 2007t

L

3.

— — —— —— —
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SR aldy g
13 ( 417 ) e 87
Lt =122°7" and 237°5%

. o = 218°41" and 321°19
. 0 =39°44" and 219°44’

b R [ =

1Ee (424 ) s B

120° 13. 40Hz 14, 100psor 0. 1ms
5,720° 15, 625Hz 16, leading 17. leadi

Sms

1 ( 429 ) pad 8

4. (a)v = 120sin 1007t volts
(b) v = 120sin (1007t + 0.43) volts

EJI

=20 sin(SU:n - %)A or
i =20sin(807t —0.524)A
6. 3.2sin(100xt 4 0.488) m

7. (3) 5A, 50Hz 20 ms, 24.75° lagging
(b)—2.093A (c) 4,363 A (d) 6.375ms (e) 3.423 ms

SO aldy g

P& (435 ) s 0



1. € =83 g=14.1mm, ¢ = 28.9mm,
area = 189 mm?

2, A=52°2" ¢=7.568cm, g =7.152 cm,
area = 25.65cm?

3. D=19°48' E =134°12", ¢ = 36.0cm,
area = 134 cm®

4. E=49°0, F =26°38', f = 15,08 mm,
area = 185.6mm?>

1. p=132cm, Q =47.35°, R =78.65°
Canluw = 77.7 cm>

2. p=6.127m, Q0 =30.83°, R =44.17°,

waalis = 6.938m?

5. J=44°29". L =99°31',/ =5.420cm,
area = 6.132em?, or, J = 135°31', L = §°20",
[ =0.811cm, area = 0,917 cm?

6. K =47°8'.J =97°52", j =62.2mm,
area = 820.2mm?2 or K = 132°52/, J = 12°§',
j=1319mm, area = 174.0 mm?

G (439 ) o 9

3. X =8333° ¥ =52.62° 7 =4405°,
Cialiee = 27.8cm?

4, Z=2077°.Y =33.50°, Z =0a.73°,
Cialiee = 355mm?>

P& ( 443 ) cusa @

1.193 km 2.(a) 122 .6m (b) 94 .80 °,40 .66 ,44 .54 3. (a) 11.4m (b) 17 .55°

4,163 4m 5. BF =3,9m,EB =4.0m 6. 6.35m,5.37m 7. 32.48 A,14 .31°

P& (449 ) uoai

1. 80.42°59.38°,40.20° 2. (a)15.23m (m) 38.07°

3. 40.25¢cm ,126 .05 4.19.8cm 5. 36.2m 6. X = 69.3mm ,y = 142 mm

7.130 " 8. 13.66 mm

(5.83, 59.04%) or (5.83, 1.03rad)
(6.61, 20.82%) or (6.61,0.36rad)
(4.47, 116.57%) or (4.47,2.03rad)
(6.55, 145.58%) or (6.55,2.54rad)

Fo b b
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S0 =] on Lh

SO aldn g sla
Lo (454 ) cuoa %

. (7.62,203.20%) or (7.62,3.55rad)
. (4.33,236.31%) or (4.33,4.12 rad)
. (5,83, 329.04°) or (5.83, 5.74rad)
. (15.68,307.75% or (15.68, 5.37 rad)

1 (456 ) S %



1. (1.294, 4.830) 2.(1.917.3.960) 3. (—5.362,4,500) 4.(—2.884,2.154)
5. (—9.353, —=5.400)  6.(—2.615,—3.207) 7. (0.750, —1.299) 8. (4.252, —4.233)
9

. (2) 402 18°, 40.90°, 4021625, 40/234°, 40/306° 10, 47.0 mm
(b) (38.04, 12.36). (0, 40), (—38.04, 12.36),
(—23.51, —32.36), (23.51, —32.36)

(SO pldy g 4a5y
1 T2 (464 ) ol 96
1. p=105°,9q=35" 2. r=142",5=95" 3.t=146"
c (471 ) pd 9
(a) 180 mm ° ,(b) 88mm ghaV¥l sl (i) c(a)14em? ,(b) 16cm .1 (i)
(a) 190 cm * ,(b) 62.91cm 4334 (a) 3600 mm ° ,(b) 300 mm (iv) Jakiwe (iii )

2. 35.7cm > 3. (a)80m,(b)I70 m 4. 72.2cm 5. 18cm 6. 1200 mm

.(a)29cm *,(b)650 mm * 8.560 m” 9.3.4cm 10. 6750 mm ° 11. 43.30cm * 12. 32

~

1T ( 475 ) pad 98

2 2 2

1. 482 m? 2. (a)50.57cm °,(b)706 .9mm °,(c)3183 mm ° 3. 2513 mm

2

4. (a)20.19 mm ,(b)63,41mm 5. (a)53.1cm2,(b)129 .9mm

6.5773 mm > 8.1.89cm °

cEe( 478 ) G 9

2 2

1. 1932 mm 2.1624 mm °~ (a)0.9ha ,(b)456 m

1 & ( 480) ¢pad 100
1. 8ha 2. 8m° 3. 14 ha

S a9 pd
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&e ( 483) cni 101

[

.45 .24cm 2. 259 ,5mm 3. 2.629 cm 4. 47 .68 cm
5.38.73cm 6. 12730 km 7. 97 .13 mm

0 ((486) cnol 102

Vs 5z 57z
(a)— (b)— 2. — 2. (a)0.838 (b)1.481 (c)4.054
6 12 4

3. (a)210 * (b)80°(c)105 ° 4. 2. (a)0°43' (b)145 ‘8'(c)414 ‘53’

[y

1o (490 ) cupal 103

L 113em* 2. 2376mm* 3.1790mm* 13, 8.67cm, S448em 14, 82.5° 15,748
4.802mm* 5, 1709mm’ 6.1269m* 16, () 0698rad (b) 804.2m* 17, 1047m?
7.1548m* 8. (2) 106.0cm (b) 783.9cm’ 18. () 396 mm? () 42.24% 19, 701.8 mm
0, 21.46m? 10, 17.80¢cm, 74.07cm? 20, 7.74mm

L1. (a) 59.86mm (b) 197.8mm 12, 26.2¢cm

(496 ) cni 104

glad 5 ¢S s 0.3 (0,1) glad 4 S e 1 (a) 2 (b) (3,-4) .2 (3,-2)
&\a..w 6 Sy Lﬁ).-.’bJ .4 (0,0)

S aldy gl

;&e (508 ) o 15

I 1.2m? 2. Sem? 3. $cm? 12. 1.63¢m 13. 8796¢m’

4. (a) 3840 mm? (b) 1792 mm? 14. 4.709cm, 153.9cm’

5. 972litres 6. 15cm?®, 135¢ 7. 500litres 15, 2.99em 16, 28060 cm’, 1,099 m’
8 144m 9, (3)353cm’ (b) 61.3cm’ 17. 822mby 8.22m 18. 62,5min
10, (3) 2400cm? (b) 2460em? 11, 37.04m 19. 4em 20. 4.08m’

: &0 (515 ) i 106
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1. 201.1em?, 159.0em? 2. 7.68 cm?, 25,81 em?

3. 113.1cm?, 113.1em? 4.5.131cm 5. 3em

6. 2681 mm> 7. (a) 268083 mm°> or 268.083 e’
(b) 20106 mm? or 201.06 cm?

8. 85.53cm

9, (a) 512 x 105km? (b) 1.09 x 102 km® 10. 664

: 3o ( 523 ) g 107

1. 5890 mm? or 58.90 cm? (b) 146 cm? (vi) (a) 86.5¢m’ (b) 142 em?

2. (a) 56.55cm’ (b) 84.82em* 3. 13.57kg (vii) () 805¢em? (b) 539em?

4, 29.32¢m? 5. 3934m? 7. (a) 17.9cm (b) 38.0cm 8. 125cm?

6. () (a) 670cm3 (b) 523cm? (ii) (2) 180em® 9. 10.3m3,25.5m? 10. 6560 litres
(b) 154em? (iii) (a) 56.5¢m? (b) 84.8em® 11 657.1em?, 1027 em® 12, 220.7em?

(iv)(a) 10.4cm® (b) 32.0em” (v) () 96.0cm 13, (a) 14581itres (b) 9.77m? (c) £140.45

1T ( 532 ) (pad 108

1. 147 cm 164 cm® 2. 403 cm® 3.104809 cm 21952 m°’

4.1707 cm * 5. 10.69cm 6. 55910 c¢m °,6051 cm © 7. 5.14m
130 (( 534 ) Cpoai 109
1. 8:125 2. 137 gr
S pida g A5)
1o ( 538 ) sl 110
Gl 2 547 caieanls 145
3.63.33m 4. 4,70ha 143 m’
C“( 540 ) (uws 11

1. 42.59m° 2. 147 m® 3. 20.42m°
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P& BAT ) cuod 112

1. (a)2A (b)50V 2. (a) 2.5V (b) 3A 3. 0.093 As,3.1A

4. (a) 31.83V (b)0 5. 49.13cm °,368 .5kpa
(SR pidy g Ag
1T ( 553 ) (pad 113
Dl ab sl (5 ) e ab (a5 sl (s M 5 ) s (2 NSl
5857 S S5 ys,4 Mz lS2
55859 S8

(566 ) cn 114

. 17.35N at 18.00° to the 12N force 6. 142N at =14.72% to the 5N force

. 13m/sat 2262° o the 12m/s velocity 7, 29,15mys a1 29.04° e il 4

- 1640Nat37 57 the IINforce g 998N ar 1670° 9. 6.89m/sat 150.56°
. 843N at 12930° tothe I8N Tforce 10, 1562 N at 26.33% to the 10N =5
c3231mat 21.80° to the 30m Bt 11 91y uly L E0.02°8

e el b —

Lry

1 & (573 ) Cuoai 15

1. (a) 54.0N,78.16 " (b) 45.64 N ,4.66

2. (a)31.71m/s,121 .81 (b)19.55m /5,8.63

C“‘( 575 ) (uoas o116
1. 83.5km /h,7.6  2.4'55",60 3. 22.79km /h,E 9.78 N

c o ( TTT ) pd T

1. i-j-4k 2.4i+j-6k 3. —i+7j-k 4. 5i-10k
5. -3i+27 j—-8k 6. —5i+10 7.i+7.5j-4k 8. 20.5j-10k
9.3.6i+4.4]) —6.9k 10. 2i+40 j- 43k
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S pd

i ( 581 ) Cmuadou18

=

4.5sin( A+63.5") 2.(a)20.9sin wt+0.62) (b)12.5sin( ot —1.33)v

w

. 13 sin( wt + 0.395 )

1 &e( 584 ) cusal 109

=

4.5sin( A+63.5°) 2.(a)20.9sin wt+ 0.62) (b)12.5sin( wt —1.33)v

w

. 13 sin( ot + 0.395)

: T2 (587 ) pd 10

[ BN

4.5sin( A+63.5) 2.(a)20.9sin wt+0.62) (b)12.5sin( wt—1.33)v

w

.13 sin( @t+0.395) 4.11.11sin( wt+ 0.324 ) 5. 8.73 sin( wt— 0.173)
: T2 (590 ) ¢psd 122

L. 11.11sin{ewt + 0.324) 6. (a) 305.3sin(314.2t — 0.233) V (b) S0Hz

2. 8.73sin(wt —0.173) 7. (a) 10,21 sin(628.3¢t + 0.818) V (b) 100 Hz
3.0 =2179sin({wt —0.639) (c) 10ms

4. v = 5.695sin(wt + 0.670) 8. (a) 79.83 sin(300xt + 0.352)V (b) 150 Hz
5. x = 14.38sin(wt +1.444)  (c) 6.667 ms

S s

1&( 595 ) Ol 12

gilale (d) e s e (c) e (b)  siie .1 (a)
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Publishing Textbooks

Honorable lecturers and dear students!

The lack of quality textbooks in the universities of Afghanistan is a serious issue,
which is repeatedly challenging students and teachers alike. To tackle this issue, we
have initiated the process of providing textbooks to the students of medicine.

For this reason, we have published 342 different textbooks of Medicine, Engineering,
Science, Economics, Journalism and Agriculture from Nangarhar, Khost, Kandahar,
Herat, Balkh, Al-Beroni, Kabul, Kabul Polytechnic and Kabul Medical universities. The
book you are holding in your hands is a sample of a printed textbook. It should be
mentioned that all these books have been distributed among all Afghan universities
and many other institutions and organizations for free. Out of the total, 96 medical
textbooks funded by German Academic Exchange Service, 210 medical and non-
medical textbooks funded by Kinderhilfe-Afghanistan, 7 textbooks funded by
German-Afghan University Society, 2 textbooks funded by Consulate General of the
Federal Republic of Germany, Mazar-e Sharif, 4 textbooks funded by Afghanistan-
Schulen, 2 textbooks funded by SlovakAid, and 8 textbooks funded by Konrad
Adenauer Stiftung. All the published textbooks can be downloaded from
www.ecampus-afghanistan.org & www.kitabona.com.

The Afghan National Higher Education Strategy (2010-2014) states:

“Funds will be made available to encourage the writing and publication of textbooks in Dari
and Pashto. Especially in priority areas, to improve the quality of teaching and learning and
give students access to state—of-the—art information. In the meantime, translation of English
language textbooks and journals into Dari and Pashto is a major challenge for curriculum
reform. Without this facility it would not be possible for university students and faculty to
access modern developments as knowledge in all disciplines accumulates at a rapid and
exponential pace, in particular this is a huge obstacle for establishing a research culture.
The Ministry of Higher Education together with the universities will examine strategies to
overcome this deficit.”

We would like to continue this project and to end the method of manual notes
and papers. Based on the request of higher education institutions, there is the

need to publish about 100 different textbooks each year.



I would like to ask all the lecturers to write new textbooks, translate or revise
their lecture notes or written books and share them with us to be published. We
will ensure quality composition, printing and distribution to Afghan universities
free of charge. | would like the students to encourage and assist their lecturers in
this regard. We welcome any recommendations and suggestions for
improvement.

It is worth mentioning that the authors and publishers tried to prepare the books
according to the international standards, but if there is any problem in the book,
we kindly request the readers to send their comments to us or the authors in
order to be corrected for future revised editions.

We are very thankful to Kinderhilfe-Afghanistan (German Aid for Afghan
Children) and its director Dr. Eroes, who has provided fund for this book. We
would also like to mention that he has provided funds for 210 medical and non-
medical textbooks so far.

| am especially grateful to GIZ (German Society for International Cooperation)
and CIM (Centre for International Migration & Development) for providing
working opportunities for me from 2010 to 2016 in Afghanistan.

In our ministry, | would like to cordially thank Academic Deputy Minister Abdul
Tawab Balakarzai, Financial & Administrative Deputy Minister Noor Ahmad Darwish,
Advisor at Ministry of Higher Education Dr. Gul Rahim Safi, Chancellor of Universities,
Deans of faculties, and lecturers for their continuous cooperation and support for
this project.

| am also thankful to all those lecturers who encouraged us and gave us all these
books to be published and distributed all over Afghanistan. Finally, | would like to
express my appreciation for the efforts of my colleagues Hekmatullah Aziz and
Fahim Habibi in the office for publishing and distributing the textbooks.

Dr. Yahya Wardak

Advisor at the Ministry of Higher Education
Kabul, Afghanistan, May, 2021

Mobile: 0706320844, 0780232310

Email: textbooks@afghanic.org



Message from the Ministry of Higher Education

In history, books have played a very important role in
gaining, keeping and spreading knowledge and science,
and they are the fundamental units of educational
curriculum which can also play an effective role in
improving the quality of higher education. Therefore,
keeping in mind the needs of the society and today’s requirements and
based on educational standards, new learning materials and textbooks
should be provided and published for the students.

| appreciate the efforts of the lecturers and authors, and | am very thankful
to those who have worked for many years and have written or translated
textbooks in their fields. They have offered their national duty, and they
have motivated the motor of improvement.

| also warmly welcome more lecturers to prepare and publish textbooks in
their respective fields so that, after publication, they should be distributed
among the students to take full advantage of them. This will be a good
step in the improvement of the quality of higher education and knowledge
transfer process.

The Ministry of Higher Education has the responsibility to make available
new and standard learning materials in different fields in order to better
educate our students.

Finally, | am very grateful to Kinderhilfe-Afghanistan (German Aid for
Afghan Children) and our colleague Dr. Yahya Wardak that have provided
opportunities for publishing textbooks of our lecturers and authors.

| am hopeful that this initiative should be continued and increased in order
to have at least one standard textbook for each subject, in the near future.

Sincerely,
Abdul Tawab Balakarzai
Academic Deputy Minister of Higher Education
Kabul, 2021
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