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~~~Ui l:fnM'HlUi tOntO Q)t:h'iJS fnUJ~ 1':1 

l':'lMSl cosl20° sin(-60°) cos 3n sin 7
Jt , ' , 4 , 4 , 

Sn tan- '1 
6 
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X 

cos 120° = - ~ , sin(-60°) =-!} cos
3
4
n; = J2 

2 
tan Sn; = J3 

6 3 

I~ I !! Ill IV 

sin a + + -

cos a + - + 

tan a + - + -

cot a + - + -

rnUTHH!U tn't9 x ~:~JntlmUtHHlmttHlH tldln•t'l.mm~ '1 
o • o .., o ,.,rl , "' ~ ''ll .., { sinx < 0 

u 1 '1 & & cosx < 0 

tnntlmUt:liH1ffittHlH?Jffi11in't9t tldln• M't9fi1~ '1 ,. , " o ~ ''ll ... {cosx > 0 
'1 1 .: & tanx > 0 

ts1tnh~t1~tmMl:flL" El m~l;pn.i~ (DA , oP) 
t?JQ18 cos8 = OQ , sin8 = OR '1 QbL~tfflftfltnb OPQ 

1 

ffi1:9[j~ti9rJffiRJ t?JQ18 OP
2 = OQ2 + PQ

2 

(1) 

y 

X 
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·~1':"1"' sin
2
8 + cos

2
8 1 ~~ 28 1 '1 

bHLt•"" ---=--- = -?- ~ tan + = 
cos cos -8 cos 

I 
1 + tan28 = -­

cos28 
I 

1 + cot28 = -­
sin28 

. 8 "' 0 '?!! 
t1 llil Sl cos 8 , tan 8 , cot 8 t 111 ru f1[1 ru sin 8 = 

17 
2 b ~ 8 ~ 24 fflLi:J b l1 l '1 

0 • 0 

nn.rrH1t1~ 
Ul 

5 sin a+ 7 cos a n-h ·~~~ J.o <-!-. 4 
b w 1 u.; w w u 1 tan a = '1 

6cosa- 3 sin a 15 

5sina + 7cosa = cosa(5tana + 7) _ 5tana + 7 
6cosa-3sina cosa(6-3tana) 6-3tana 

4 4 
5 X 15 + 7 = _3_+_7 

4 4 
6 3x- 6--

15 5 

125 '1 
78 

t1 llil Sl cos a , tan a , cot a 
!'-!-~ • . 12 "'J.o 3:rt tw,rutt1t\llru sma--- Sw -

2 
<a<2Jt 

A - 3 

3.2 

R llil Sl cot a+ tan a 
cot a- tan a 

cfiQJ " 0 <1:11 

H~~tH~lJHfiU1.11Y1UHS1:f e a~ e + 2bt 

ti11ru'f18 Sb 8+2k:rt ; kEZ m'f1~M6hi11ru1139a 
I l 1 

sin(8 + 2k:n:) = sine 

tan(e + 2k:n:) = tane 

cos(8 + 2k:rt) = cos8 

cot(8 + 2k:n:) = cote ; k E Z 

tan(8 + k:n:) = tane cot(e + krc) = cote , k E Z 

y 

X 

sin~:n: = sin(i + 4n) = sini = 1 , cos(-
1
; :n:) = cosG- 6:n:) = 

:rt 1 
cos

3 
- z '1 

0 • 0 

ruun:1t1~ 
ll 

'l"lJ.o<"h :rt . :rt J2 65:rt "' ( 39) tt1~:~wu1 cos- = sm- = - '1 t1llilSl cos- Glb sin --
4 

'1 
4 4 2 4 
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sin~= ~ '1 

, cos(-
2~rc) , tan(_ 

2
:rc) '1 

3.3 1id 
IFI 
0 1- "" 

11. 'BtH.iHfl El at! -El : ~HhdtiH11FnrurunrHliUrUirlhltHMSiHu2'iffi~ 2rc '1 I-' q I & c< U I! ._. UU 
I 1 

~ J C» --7 ---7 
Qbl~hL~tfilM'i:flL~'t:i'i:fl2 (OA , OP) = e y 

I 

-7 -7 "" 
(OA , OP') = El' t'Ull15 El + 8' = 0 ffi~ 2rc 

m§1 El' = -El ffi~ 2rc '1 &t:iQl2n~Hi::htS~SUrulti P u u ' 1 

sb P' ~ P(cosEJ , sin8) Sh P'(cos(-8)sin(-8)) '1 

ti::hl15 p sb P' r;;gmctflushHnHflUMfU tt:iQl2 
GV c< U U I . I 

sin(-El) = -sine , cos(-El) = cosEJ f:WtS8 
u 

tan( -El) = sin( -El) = -sin El = -tanEJ sh 
cos ( -El) cos ( -El) 

cot(-El) = cos(-e) = cosEJ = -cote '1 
sin ( -El) -sin El 

sin(-e) =-sine 

tan( -e) = -tanEJ 

, cos (-e) = cos El 

, cot( -e) = -cote 

-1 

3f17tnUul sin(-~) = -sin~ = ~ , cos(- ~) = cos~=~, 
cot(-~) =-cot~=- f 

P' 
-1 

2. ~utn£Q (~-e) at~ e: ~rinhn(!Hfl Fnrurundru~m~rJnc~shi m~ 
"" ---7 ---7 , Jt 2h (OA , OP) = 2-e '1 

• "" ---7 ---7 
nhahhi~tfilrultt:i'i:fl2 (OA , OP) = e 
c; II l_j 
I 

" 0 ""' tt:iQlS n~HI::h t2 t213 rulti P t:i ( cose , sine) 
u l 

mJushu~ti y = x t~Ht:ims ~~al::ht2tst3nfJu P' (1) '1 

m~au:nh rfl oP' ctl1Jh~ru~2~ (i- e) '1 
I 

~titSll~HHI::htsts P' ~ [cos(i-e),sin(i-e)J (2) '1 

'm~ (1) sh (2) &t:iQl2 sin(i- e) = cos8 sh cos(i- e) = sine 

X 

2rc '1 
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tanG e) = 

cotG- e) 

sin(~- e) 
cose l 

= sine = cote= -e 
cos(~- e) 

tan 

cosG e) 
sine 

= cose = tane 

sinG- e) 

sin G - 8) = cos 8 , cos G - e) = sine 

tan(~- e) = cote , cotG- e) = tane 

-1 

/ 

/ 

y 

~sii-e ru ~ Mstl n~~ hl~ ~sii-eru~gQ ~ '1 
! 1.1 "' u ! l.l 

!JfTJVJIM l':Hl..flSl sin60° = cos30° = f tan - = tan - - - = cot- = ,y 3 'i n (n n) n r:; 
, 3 2 6 6 

Qtl a~ ~L~ ~ m M'l:flL~ &t'i'l:fls 
--7 --7 "' --7 --7 

(OA , OP) = e Sb (OA , OP') = n-e 'i ~t'IQlS 
! 

X 

" 0 "'" nHHttltStStsMts P t1 (cose , 
u ! 

sine) Stl nHHttltStSf3Mts P'(-cose , sine) (1) 'i 
u ! 

" "'" i:jiJtSg nHHttltStS P' t'i (cos(:n: 8),sin(:n:-8)) (2) 'i 
u u . 

fil'e ( l) Stl (2) ~t'IQlS sin(:n: 8) = sine , 

cos(:n:- 8) = -cos8 

76 

sin(:n:-8) sine 
tan(:n:- 8) = = -- = -tan8 

cos(:n:-8) -cos8 

t( 8 ) 
_ cos(:n:- 8) _ -cos8 _ 

18 co :n: - - - -- - -co 
sin ( :n: - 8) sin 8 

ii~m~s-em 'l:flststla:3'gmm'1'listlHn'iMSM '1 
1 IO'G; 1f5Vct u \.t11 

1 

sin(:n:- e) = sin8 , cos(:n: e)= -cos8 

tan(:n: 8) = -tan8 , cot(:n:- 8) = -cot8 

y 

x' X 
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"' 391tnUU1 

sin 135° = sin(l80°- 45°) = sin45o = J2 
2 

0 I 0 ~ '? 

illUTH'l l!i~ f:Hlfl m 6'1 t'ii! b ru ~H 2 n t 2Jl'i:3 

A= cos(-8)+sinG 8)+cos(rt-8)+sin(~rt+8) 

B . 5rt 3rt . ( rt) '1 = sm 6 + cos 4 + sm - 6 

A = cos e + cos 8 - cos 8 - cos e = o '1 

B . 5rt 3rt . ( rt) . ( rt) ( rt) . rt = sm 6 + cos 4 + sm - 6 = sm rt - 6 + cos rt - 4 - sm 6 

"" "" i,i;~i;~ 1 i:thtiHt.flrn sin4r = 0.6820 J:Hl..flm cos43° 
R 

i,i;ii;i 2 an&'lt'ii! t ru2 &s nr; 2Jl'i:3 A = sin( -x) + sin(rt- x) + cos(rt x) + sinG x) 

B = sin(
5
2
rt -x) + cos(3rt x) 

5rt 7n I 
C = tan-+ cot-+-- '1 

6 4 tan~ 
3 

0 "" --> --7 "" --7 
Qtll~~L&ll:nHlil'i:!llftl!i'i:flS (OA , OP) = 8 Stl (OA , ) = rc+8 tl!iQlS 

I 
':1 0 q ':1 0 

nHH1:ht21:2tHl..flti P(cos8, sin8) SbnHH1:hi:St2tiru1ti P'cos(n+8), sin(n+8) '1 
U I U I 

y 

tl!iQlS sin(rt+8) = sin[rt (-8)] = sin(-8) = -sin8 

cos(n + 8) = cos[rt (--8)] = -cos(-8) = -cos8 
x' X 

tan( ,.,.+tl) __ sin(n+B) -sin8 '" = -- = tan8 cos(rt + 8) -cos8 

cot(n + 8) = cos(n + 8) -cos8 = cot8 '1 
sin(n+8)- -sin8' 

y' 
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sin(rr + 8) = -sin8 , cos(rr + 8) = -cos8 

tan(rr + 8) = tan8 , cot(rr + 8) = cote 

sin210° = sin( 180° + 30°) = -sin30° = -! '1 
2 

tan ?rr = tan(rr + ~) = tan~ = J3 
2 6 6 3 

A = 2cos(rr- 2x) + sin(rr + y)- 2cos(rr- 2x)- sin(rr + y) 

= 2cos2x- siny + 2cos2x + siny = 0 '1 

IQ! -j. -7 ~ 

QtH~bUHnHl.Jl'i:flUHf:l'i:f12 (OA , OP) = 8 2h 
I 

y 

--7 -> 3t 3t 
( 0 A 0 P) = 2 + 8 = 2 ( -8) '1 

78 

t1 AP' ctlm.hnmt2t1tL:H15'i:f12~infd (-8) ffi't3 2rr '1 x' 
OS c:t .......:; c:t & 
u u u 

sin( 8 + ~) = cos(-8) = cos8 , 

cos(e+~) = sin(-8) =-sine 

tan( 8 + ~) = cot(-8) = -cote , 

cot( 8 + ~) = tan( -8) = -tan8 

tan
5
6
rr = tan(~+~) = -cot~ = J3 '1 

3 

-tan~ 
4 

=--=-= 
COSJt -! 

cos(-288°)cot72° _ tan 18 o '1 
tan( -162 °) sin 108 o 

1 '1 

cos(-288°)cot72° 180 _ cos(-360°+72°)cot72° t 
18

o 
--;'---::-:::-::-:~~=-::: - tan - - an 
tan( -162°) sin 108° tan(- 180° + 18°) sin(90° + 18°) 

_ cos72°tanl8° t 
18

o _ cos(90° -l8°)tan 18° t 
18

o 
- -an - -an 

tan 18 o cos 18 o tan 18 o cos 18 o 

sin 18 o 
= -

18
o-tan18° = tanl8°-tanl8° = 0 

cos 

f:lMSl sin870° , cos(-135°) , tan765° , cot~rr '1 

f:lMSl (cot44° + tan226°)cos406° no 18 o '1 
cos316o -cot cot 
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eJ 0 I 

n. tfjanruu; 
0 I C) Jt cJ 0 1 ';) cf 

fHJJHHflS npuncn cosx~O , x~(2k+ 1)2 , kEZ '1 ~tm:::gtf::l2f"H1.fl61t2H~R''l§2 

ncieuci~ R-{(2k+ 1)~} ; kEZ '1 

H9R''l§S~nciMciffi1JRrul~(f12 b1.pLmfn sinx~o , x~krt , kEZ '1 

cf C) 0 I 

H 2 R''l§ 2 y = sin 2x 'i:fl2 t f::l2 n rul61 D = R '1 
t . 

4 0 ' Jt 
y =- nrullilQlGllllblHl.JTl cosx~o (2k+ 1)::;-

cmx L 

"' 0 ' Jt Jt 
H~R''i§2 y = tan(x-l) nrul6l(f12filblillifl X 1 ~(2k+ 1)2 , X~ 1 +(2k+ 1)2 , 

kEZ '1 

Q ~ cf C) 0 1 cf C) 

~es,;~;aes,; f dlH~R"'l§2'i:fl2t!::l2nrullil D '1 f dlH~R''l§2'i:fl2~ti p b1pLmtn 

0 C.?J 0 el ~~ C) 

p dl1J22~d'l:fl26ltmdn !:!::lbli 'flxE:.L.i. f(x+p) = f(x) '1 bl2liJ'i§2li5t2g 
IJ (3- u t 

f(x) = f(x+p) = f[(x+p)+p] = f(x+2p) = ..... . 
tR'Hl1JMHMHTl(!Jlil8 f(x) = f(x-p) = f[(x p)-p] = f(x-2p) = ..... . 

sin2[(x + n)] = sinx sb cos(x + 2n) = cosx 

sin[2(x + n)] = sin(2x + 2n) = sin2x sb cos2[(x + n)] = cos(2x + 2n) = cos2x 
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C( I tt::::), (;f I J 

H2f:i'i:Hln~M~ShHS?ll:Hlnn~hl~'i:fi82'U rr tumg 'ilxE R , 'ilxEZ , 
I 1 U 1.1 

tan +rr) = tanx il§j tan(x+krr) = tanx sh cot(x+rr) = cotx i12J 

cot(x+krr) = cotx '1 ctl9t9iHS?l'i§S y = tanax sh v = cotax 'i:fl82tl T = ~ '1 u 1 · u ial 
"' 1 , 2rr 2rr SintniM y = sin-

2
x 'i:fiS?,'U T = 8rr , v = cos(-3x) 'i:fi22'U T = - = -

H • 1.J l-31 3 
"' l 

H91'11§8 y = 3tan 2x 'i:fiS~'U T = 2rr , y = cot5x 'i:fi8~'U T = ~ '1 

Ll'11hED , -xED , f(-x) = f(x) 

cl f!} 0 t r;t C) • 

- f ctlH9?l'i§S'i:fiStt!SnillH'i D '1 f ctlH9l'l'i§Sttutu~purHnLI'l'U xED , -xED, 

f(-x) = -f(x) 

C) 0 I I ':I Q) 

y = x-sinx 'i:fiStt!SnCUln D = R '1 Ln'Unt~ xED , -xED t'UHi1 

"' f(-x) = x- sin(-x) = -(x- sinx) = -f(x) '1 ~msg y = x sinx ctlHf:j?l'i§Sthlhl '1 

3 ., o • { kn} · " y = tanxcofx 'i:fiStt!SnCUln D = R 2 kEZ l3'Unt~ xED , -xED 

tffiru f(-x) = tan(-x)cot
3
-(x) = tanOcot\-x) = tanxcot\ = f(x) '1 

tltH S g y = tanxcot\ 
u 

- UfiltitSH 8 n'i§S t to hl'i:fiS 1'1 rnn'i'i§liJctltlntig '1 
1 w ~ w 

1 I 

~ el tJ tJ 

- LflltltSH 9 n'i§S~'tflSHnJHH 1:t1 tsctlHnJ~g '1 
I 

0 I ef 0 I 0 I 

IHHlJH'i: y = sinx ctlH91'1'i§S nCUl&itHmgLn'U xER '1 

2U : ctlHSn'i§S2'U ttl ru'tf1S2'U p = 2rr tf:tl ru sin(x + 2rr) = sinx nlih Mnn 
1.J 1 1.1 1.1 li' 

ct Cl1 t::l) '1:> ct t::.)J 

HSI'l'i§S y = sinx tru [-rr, rr] t'Ul115UflltltSHSn'i§S y = sinx trutHS'U 
1 I ~ 

0.:::::. eJ Q) 0 eJ 

[(2k-l):n:, (2k+ l):n:] QlStf:tlrumrummru [-:n:, rr] G~s 2rr fi1'i§HnJ (x'x) '1 
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unu y = sinx "' t rn [ -:n: , :n: J 

0 
Jt 

X - :n: 
2 

y 

-] 1 X 

l 

~ --"--.. ~0 smx 0 

cf (!) 0 1 cf 

~2?it32 v = 2sinx 'i:fl2 ~L:i 2rH1Jln D = R '1 ~2?it32 y = 2sinx 'i:fl22'l5 
1 • 1 u 

T = 2:n: '1 

xED , -xED ~tflli5 f(-x) = 2sin(-x) = -2sinx = -f(x) '1 

ct 

L:imsg y = 2sinx dl~2?it32thlhl '1 u 1 
y 

0 
Jt 3:n: 

2:n: X - :n: 
2 2 

2sinx 2 0 

0/ ~0 ~ 

~-2/ 
rumu~l!ia ~l::llrutLliLm'Ut@~~?i'lis y = sinx hl~Lffl'Uts~~?i'lis y = sin(x+ ~) '1 

m!ru Lffl'Uts~~?i'lis y = sin(x+~) hl~msnnru~firnLm'Uts~~?i'lis y = sinx 

Cinnt94t~~crss ~2 tlrHnm'Bnn'i (x'x) '1 
6"1 " IJ li 
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X 

Jt 

2 

-1 

y 

y' 

y = sinx 

y = sin( x + ~) 

.C::C, s c:::-. I ~ cf 

f1.H1JlHuUfltl r:JiHi5illflll.HS~H~f:l'\32 y = sin2x 

~LYLfllti y = Sinx n.J~Lfllti y = sin( X ~) '1 

x' 

4.2 ttntmnsiltmuisuqmr8 Y = cosx 

t1:lafin.nri : rHdSn.JctlHS!'i'\3S Rnmh:'hm&~m5 x E R '1 u 1 1 1 lr 

0 c::::. el Ql 0 ' 

LHS'l& [2k-l)n; (2k+l)n] ; kEZ Q1Str:JltiJH'iblH'\3n~rn [-n; n] BSS 2n 
ru U 

fil'\3 (x'x) '1 

J1H1l!l : ~f:ltlt1m cos(-x) = cosx '1 1:llHS& y = cosx 
u ll 

l_,ffltitS y = cosx 'HlS~fiJHHi:l'HSctl~nJ~& '1 ~lHS&~rui1hlnJlfmru [0, n] 
1 

~Ul tiJ t'\3fi nli [ -Jt, 0 J 012 t i:h tiJ ~qu frnt1 ~ g ~tlJtiSb ~ fiJ HH i:h b S ~S t'\3 fit ru [0, n] 
1 

~NU:Iiu~unn ~l'in.J~brmfjmm fflrno.m x ~'Rsri o ~91 ~2 61t'\3 cosx r;g[i 1 ~91 o '1 
n ........:> GV 1 

C» C»~Jt rr4 '\) c:» rr4 
m x tnStl 2 ttl', n t2l&m~ cosx rpr1 o ~l:l'' 1 '1 

y = cosx 

X cose 

0 
Jt 

X - Jt 
2 

COSX 
~~ 

0 
y 

~ -1 
-1 -1 

R? 
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., 
T = 2n '1 xED , -xED ~Ultl5 f(-x) = 2cos(-x) = 2cosx = f(x) ~tHlH y = 2cosx 

Jt 
() 

Jt 
X -Jt - - - Jt 

2 2 
2 

2cosx 0/-r ~() 
/ ~ 

-2 -2 

0 • 0 

ffi'UTifH'U 
u 

crtiru tf:lt::ilS1J1l'i5~S~Hlf:l'e2 y = cos(x 

~~tHvl~ ~ tJn6fJLn5'USiHhlJ (x'x) '1 

y 

-Jt 

x' 

y' 

trum~H ( (2k-1)~ , (2k+l)~) 

G S 8 Jt ffi'!§ ( x' x) '1 
w 

2 

-Jt 

-1 

-2 

y = cos( x- ~) 
3Jt 

2 
X 

y 

y' 

Jt 

2 

X 

J'fHHnHu : ~f:l'abttlLf:lti x;e~+kn, kEZ sl~ tan(-x) = -tanx '1 ~msg y = tanx 

r::hH~f:l'e2tMM '1 Lffllits y = tanx 'tflSf:l&lhqyru\:::h~n~g '1 ~msg truhMn.J1&'ntru 
I 1 

3 
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[o, ~) &mruf-entrn ( ~, o J ms~:tnrutgufruh~nt{]u2h o 'fsf-entrn [o, ~) '1 

9ti.Hf:!iuthmn ~?'inH~6ltiDf!JltHHjf:l13S y = tanx tfisnlim~g [o, ~] '1 

cf:lms mnh :wn ~.mn ~cr21h tLfn13 hl~Lmu 

0 
Jt 
-
2 

0~ 
+oo 

tanx 

' y ' 
I 

') 
I 

I J 
I J 

I I 
I I 

I 2( u _/ 
~ 

I 2 
J I 

X 

I I 
I I 

' y' ' 

"' 1 el 0 ' {Jt } H9?113S y = 2tanx 'i:flS ttl SrHUH1 D = R- 2: + kn (k E Z) '1 

"' 1 HSf:l13S y = -
2

tanx 'i:flS2t1 T = n '1 
I lJ 

l:?'i~hmLf:lU X¢~+kn, kEZ m§j ~tan(-x) = 

mnh:wrh.mn 

I "' 
2tanx = -f(x) dlH9?1'eStft.JM '1 

hl~Lmu 

y 
Jt Jt 

0 
Jt Jt 

X -- -- -
2 4 4 2 

1 1 
0 

1 
2tanx 

2 2 x' X 

tH~W mh X=x-~' X= X+~' y = -tanX '1 

.. 

X Jt Jt 
0 

Jt Jt 
- 2'~"~,;: - -

4 4 2 

X= X+~ Jt Jt Jt 5Jt 2Jt -
6 3 12 6 12 3 

y lloo ---~ 1~0~-I--~-ooll 
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4.4 HflifflfiBwtmuisu~m.ts y = cotx 

tl:l a fl nil ri : ~?1 tl-t:Htl cotx = c~sx '1 

X 0 

cotx 

smx 

nt1ru cot(-x) = -cotx ii2J y = cotx r::hH~f:l'i:iSbtunJ '1 Lfil'UtS 
y = cotx 'i::flS?lrn 0 r::h~nm 

b. "" I 

Jt 
y 

-
2 

+co 

~'~ 
~0 

X 

oc: 
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0 ' 

=itS~~=~·==-==-~==-=======----==·=-======== 

Sn 7n: 
'7 '4 

"" 3. t ti'tfl2 sin 8 + cos 8 = - 2 &tn ru Jt < 8 < 2n: '1 

ti ill12l n. sin 8 cos 8 

" 4. ~nGHl1ilb2Jl'li~tHLffl'i3 

1 
2. tan8 + --

8 tan 

-II 
6 

-Sn 
2 

-7n: Jt 
2 , 9 '1 

8 cos \:x - 2 sin 
3 
a + cos a 

A = ------------~---
2cosa- sin

3 
a 

t til 11Htfl rn tan o: = 2 '1 
~ 

B = sin a+ cos a t......., P~~s:.nno 2 
bWIUJbUibU tana =-

cos a- sin a ~ 

. 2 2 
C = sm a- cos a 

sin 
2 
a - 2 cos 

2 
a 

5. Ml_,'libliilb2Jl'li~btLffl'i3 
1.1 

n. Jtan
2a + cot

2a + 2 
. 2 2 

sm a tan o: 
2· 2 2 

cos a- cot a 

cos
2
a + cos

2
acota 

lli. 2 
. 2 . 2 

Sin a + sin o: tan a 

6. t~b~flM'i3fflbl~btl_,Al'l3 : 

sinx + cosx- 1 cosx n. ....,--------:- = 
sinx cosx + 1 1 + sinx 

2. 
cosxcotx- sinxtanx = 

sinx cosx 

(co
1
se 

I) 2 lli. 
2sin8cos8- cos8 

I - sin8 + sin 28- cos
2
8 

7. ~ 

G. y :::: sin2x + cosx 

86 

1 + sinxcosx 

= 
tan8 
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n. y = X- sin2x 

2 2 
2. y = X COS X 

0 

?i. y = tanxcos -x 

lli. y = sin5x + sin3x + 5 sinxcos2x (x E R) 

b. y = sinx + tanx + cot3x (x"' k
2
rr) 

,.., . X . S 2 
u. y = cosx + sm 2 smx + x 

~ . X 
n. y = -sm3 2. y = -sintl+ 1 m. y = 3tan8 '1 

~ . ( Jt) n. y = sm x + 3 2. y = 2 + sinx ?i. y = 1 - sinx '1 

n. y = cos ( x + ~) 2. y = 2- cosx ?i. y = cosx + 2 '1 

"" 0" 12. t?i'Hl2U~Hfi"Hl.fl E:lmti2lb nfHE:l bli'Hl2 sin~ = p u u G) 

"" 0 "' ttfltti ~ ctl~Lhlu '1 lrls;:;nn2ln&2Jl'i:j2lbtLffl'i:3ctl~Hj;:;13s P: 
u p 

n. tan~ 2. sin(90° ~) ?i. sin(l80° + ~) '1 

13. fil'i:j3ti2lb~t2ll QRS ctlti~~Ln~ ttfiru 

PQ = 12cm , QR = Scm Sb RP = 13cm '1 

'> <::. A 2. 91m~nnm QPR 2b cosPRS '1 
......, GIJ 

14. tibl mm cos8( 
1
. - I. ) 

l11 ...._, J - Sill 8 l + Sill 8 

gL'i:j~ ktan8 sb ~ nn ~'!i!~s k '1 

p 

12 

Q 5 

13 

R s 
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"' 2fntntnn 1 tLli]mtiJtint2J113 cos(60°- 30°) 

Sb cos60°- cos30° <J &J:'l(f!S 

cos - 30°) = cos30° = f = 0.866 sb 
cos60°- cos30° = ~- f = ~( l /3) = -0.366 <J 

nbfil~J:'lrul8l cos(60° 45°) = cos 15° 
"' 1 

tJ:'l~Sffimn cosl5° (f!Stf:Jlt1JinliH8lg~g timg !5° ~sr13sdl~~tftHu <J tJtHSg tJ:'l c; 1 u 

tJ:'l ~ s fiJ~ ~ci ~ t m Ml:flUl ttl rnl:fls 
·--7 --7 --7 ~ "" --7 _,. 

(OA, OM)= a , (OA, ON)=~ Sb (OM, ON)= 0-a <J 

88 

-71COSO. tt10l2 OM . 
sma 

-71 cos~ ON '1 
sin~ 

fil13S ru13s rud illJ:'lrul Mtru tJ:'lffitHdHnH: 
t n 

...:. -7 
OM· ON= OM· ON· cos(~-a) = cos(~-a) tLmg 

cos(a- ~) = cos a cos~+ sin a sill;] ( l) '1 

cosl5° = cos(60° -45°) = cos60°cos45° + sin60°sin45° 

= !xJ2+J3xJ2=J2+J6 '1 
2 2 2 2 4 
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"' 0 mtt:Jd2M -B n:nru [3 n!Wu'l:32 cos(a-B) f:t:JQI2 
u "' u G1 l 

cos[n (-0)] = cosacos(-B)+sinnsin(-B) il~jcos(a+B) = cosacosB-sinasinBj (2) 

1. 2 tHl.fl m sin (a + (3) 8 b sin (a - (3) 

ffi'l:3illQrul:~tir:Llf]) tt:JQI2 sin(cx+0) = cos[~-(a+B)] = cos[G-cx) --0] 

ffi'l:3fi.J'I:3~ (I) sin(a+0) = cos(~-cx)cosP+sin(~-cx)sinp 

~fl cos(~-a.) = sinn 8b sin(~ a.) =coso: '1 

sin( a.+ f3) = sinacos0 + sin(:kosa (3) 

"' ~fnfJUM 1 

tf:l(fl2 sin( a 0) = sin[ a+ (-(3)] 

sin(n- (3) = sinacos(-(3) + sin(-B)cosa r:i:llru cos(-(3) = cosB 8b sin(-(3) = -sinf3 

sin(a-(3) = sinacosB-sinf3cosa I (4) 

"' ~£ntntnn 2 . Jt . (Jt Jt) . Jt Jt . Jt Jt J2 J3 1 J2 sm
12 

= sm 4 6 = sm 4 cos 6 sm 6 cos 4 = 2 x 2 - 2 x 2 = J6-J2 
4 

0 ' 0 ruunntu 2 
u 

sin9°cos39°- cos9°sin39° 
3Jt 5Jt . 3Jt . 5Jt cos 7 cos 

28 
+ sm 7 sm 

28 

sin9°cos39°- cos9°sin39° _ sin(9°- 39°) 
3Jt 5Jt . 3Jt . 5Jt - ( 12Jt 5Jt) cos cos -

8 
+ sm -

7 
sm-

8 
cos - - -

2 2 ' 28 28 

utn mm sina + cosa = J2sin(a + ~) '1 
~ ~ 4 

sin( -30°) _ 
Jt cos-
4 

= J2'i 
2 

t:Hgru sina+cosa = J2(~sina+~cosa) = J2(sinacos~+sin~cosa) = J2sin(a+~) '1 

f:1 rul2l sin 105 o , cos 105 o , sin 1~ , cos 1~ 
u tn m m sin (a - f3) + sin ( f3 8) + sin ( 8 - a) = 0 '1 
~ ~ cosacosf3 cosBcos8 cos8cosa 
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1.3 ArulS'l tan(a+~)Biltan(a-~) 

t?i'i:fl8 tan(a+~) = sin~a+~~ ti:flt1H~tliti'H8 (2) Stl (3) '1 
cos a+ · C u " 

t?iQl8 tan(a+~) = sinacos~+si.nf)c~sa 2ti'i:f!Gl cosar'O, cosf).,O,cos(a+~)¢0 
cosacosf)- smasmf3 

(:./ 0 C» ~ ~ c::o 
t?i tBn~mb t1 HSG ruwJti2tl cos a cos f3 

sinacosf3 + sinf)cosa 

l:?iQlS tan( a+ f3) = _co_s_a_c_o_s':::-f3_c-:co_s_cx.-,co:--s7f3 ~ 
cos a cos f3 sin a sin~ 
cos a cos f3 cos a cos f3 

tan (a + f3) = tan a + tan f3 
I- tan a tan f) 

(5) 

tan 105o = tan(60o + 45o) = tan60o + tan45o 
1- tan60°tan45° 

J3+1 = J3+1 '1 

I-J3xl I-J3 

dh?id8M f) l:l':llf15 (-f3) ntliti138 tan((J..+f3) l:t1Ql8 tan[a+(-f))] = tana+tan(-f3) 
u 1 u " l-tanatan(-[3) 

t ( R) _ tana tan~ an a- 1,., - -:----~ 
1 + tanatanf3 

(6) 

tan~ - tan~ I - J3 3 - J3 
tan I~ = tanG ~) = 4 Jt 6Jt = __ 3_ = -3 _+3_).3_3 = 2 

l+tan 4tan 6 l+lx
3 3 

J3 '1 

0 • 0 

rutrrH'i ?1 ~ 1 

0 • 0 

rumu1 ?1 ~ 2 
IB 

90 

n. ?ir:J.JlSl tan(a f3) 

n. tan(a-f3) = tal1(J..-tanf3 = 2-(-3) = 2 = -1 '1 
1 + tan a tan f3 1 + 2( -3) -5 

tan(a-f3) = -1 
3Jt 

=;. a-f3=4 

tan38- tan8 t(Jt ?o) -:----:::-----:::-::: + co - + - u 
I + tan fl tan 3 8 2 

tan38- tan8 "']., (Jt ) tt'i'i:fl8 
1 3

) = tan(38- 8) = tan28 8w cot - + 28 = -tan28 
+ tan8tan t 2 

tan38- tan8 (Jt ) 
1 + tanEltan 38 +cot 2 + 28 = tan28 tan28 = 0 '1 

"" t'ir:J.JlSl tan(a+b+c) tl':llf151:'itiiti'H8 tan(a+f3) c u " 
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2.1 itJUSYBU 
u n • 1 

n. &1=12~ a=~ dStu ~ tthl15 a nh:iti'i:3S sin(a+~) tl=ltnS u 1.1 "' u " 1 

sin2a = sin( a+ a) = sinacosa + cosasina = 2sinacosa '1 

~msg \ sin2a = 2sinacosa j (7) 

2. ttltl=ldStu ~ tthru a t9inh:iti'i:3S cos(a+~) tl=ltnS: 
1.1 "' u " 1 

1'!1. 

cos2a = cos( a+ a) = cosacosa sinasina = cos
2
a- sin 2a '1 

2 2 2 cos2a =cos a-(1 cos a)= 2cos a '1 

ttltl=ldStu ~ tthl15 a t9inhams 
1.1 "' u " 1 

tan a+ tana 
tan2a = tan( a+ a) = = 

tanatana 

2tana 
l::ltHS8 tan2a = (9) 
u l-tan2a 

tan(a+~) tl=lt[lS 

2tana 
'1 

tan 2a 

(8) 

"" .., 4 "" :It ~n sin2a ' cos2a sh tan2a m cosa = - 5 sh 2 <a< :It '1 

:It tthru 2<a<n = 

. Hl)( 4) 2 3 <t <.J<-:>roo stn a = - - - = - , w u • ~ o . 5 5 u 
. 2 2 . 2 3 ( 4) 24 sm a = smacosa = x 5 x - 5 = -

25 

cos2a = 2cos
2
a- 1 

4 2 
= 2 x (- 5) 

7 sina 3 = - ~ tti'Q18 tana = -- = -- ~ 
25 cosa 4 

iJ§~ tan2a = 2 tana = 
u 1- tm/a 

24 sin2a 
'1 tl=lffimn tan2a = 

7 cos2a 
= 

"' !J Enuu nn 2 l=ltlil81 sin3a sh cos3a '1 

sin3a = sin(2a +a) = sin2acosa + sinacos2a 

2 . . (I 2 . 2 ) 2 . 2 . 2 · 3 = smacosacosa + sma - sm a = smacos a+ sma- sm a 

24 '1 
7 

01 

PROEUS DARA



= 2sina(l-- sin
2
a) +sin a- 2sin\x = 2sina 2sin3a +sin a- 2sin 3a 

[::ltHS& sin3a = 2sina-4sin 3a '1 
u 

""' b'i'li~'U1Hl cos2a = cos(2a +a) = cos2acosa- sin2asina t?ltfl2 
L.; IJ 61 

cos3a = 4cos 3a- 3cosa '1 

2.2 

92 

= 

ry 

t?ltfl2 
1- 2sin~a cos2a 

= 

2cot(~ +a) cos 
2 

(~ a) 
Jt 2Jt \ 

2 tan ( 4 - a) cos ( 4 - a} 

cos2a cos2a = cos2a = 1 '1 = = 
2 . (Jt a) cos(~ a) sinG- 2a) 

cos2a 
sm 4 

iUtf8nS:U 
u n "' J 

n. d5t?ld2n.J 2a tr:ilru a sb 
IJ 

a 
a tr:ilru 2 t94nhm-es sin2a = 2sinacosa , 

"' IJ 61 I 

2 1 + cos2a . 2 
cos a = ----=--- , sm a= 

. 
2

. a a 
sma = sm 2cos 2 

[;?l(flS 
2a 1- cos a 

sin- = 2 2 

315-e~-ejlh t9J &1m n5 tan~ 
<:ll 
R 

2 

""' 0 a sh a mt?l"d2hl x t r:il 115 2 IJ 

za . za 
cos a = COS - - Slll -

2 2 

za . 2a 
COS 2 + Slll 2 = 

1- cos2a 
2 

3J.. t z 1 - cos 2a 
... w an a= 

1 + cos2a 

za l + cosa 
' 

cos - = 
2 2 

za 1- cosa 
tan - = 

2 I+ cosa 

sinx 2sinxcosx sin2x sin2x 
tanx = = ---- = = 2cosxcosx 2cos 2x l + cos2x 

= 2x 

COSX 

tan~ sin a t?l(flS = 2 + cosa 

, tancx = 
a 

2tan 2 '1 

2a 
cos 2 

za 
l- tan -

2 

. za 
sm -

2 cosa = 
2sin~cos~ 

2 2 
sina = -----

za . za 
cos i + sm 2 

za . za 
cos - + sm -

2 2 
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1- tan2 ~ 
2 

cosa = 
2a 

l+tan 2 

a 

sina = 
2tan 2 

' za 
l+tan 2 

'1 ~tltt12J tan~ = t 
2 

1 - t
2 

. 2t 2t 
cosa = --2 , sma = --

2 
, tana = 

1+t l+t 1-

~'1 
2 

1- cos~ l- J3 
. 2:rr . 2(1 :rr) 6 2 2-J3 r..n 51·n~>O Slll 12 = Slll 2 X 6 = --- = -2- = -4- bW lliJ 12 

. Jt ~ 
Slll12 = 2 

. 3:rr J2 
sm- r;:; 

tan3; = tanG x 34n) = __ 4-=- 2 ,..;2 
l + cos 34Jt = 1 f = 2 - J2 = 

J2 + 1 '1 

"' 2fl1'lf)tM 2 n. & ~ b ctu\' n.m nHl 1- COSX tan~ '1 = <I <I sinx 2 

1- t2 

1--- 1 + /-1 + t2 

ffltl tan~ = t 
2 

ttl(fl~ 
1- cosx 

sinx 
1 + t2 

= 2t 

1+? 

1+? 2l = -2i 2t 
--2 
1 + t 

= t = tan~ 2 
'1 

'in~ = J- cosa = J' + ~ = @_ = 2J5 co'~ = - J' +C<"a = J1- ~ = - /! = - J5 
2 2 2 ~5 5 ' 2 2 2 ~5 5 
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3. 

3.1 ui rnt.:~fi~ rnn ruu Wfm ~ rnun 
I U 

m'!Wu'iHl a rnu n sl:l a rn 1::1 n 21l:l ~ um'l:3 
u 61 u 

cos(a-~) = cosacos~+sinasin~ (1), cos(a+~) = cosacos~-sinasin~ (2) 

sin( a+~) = sin a cos~+ sin~cosa ( 3) , sin(a-~) = sinacos~-sin~cosa 

fi. UfiH5'HS (I ) sb (2) t f:1 Ql S cos (a + ~) + cos (a - ~) = 2 cos a cos ~ u u ... 

1:lnams (1) 
u ... 

sh (2) tf:1QlS cos(a+~)-cos(a-~) = -2sinasin~ 

~. 'i5fiH5'HS (3) sb (4) tf:1QlS sin(a+~)+sin(a-~) = 2sinacos~ u u ... 

1:lnm-es (3) 
u ... 

sh (4) tf:1QlS sin (a + ~) - sin (a ~) = 2sin~cosa 

cosacos~ = ~[cos(a+~)+cos(a-~)], sinasin~ = ~[cos(a-~)-cos(a+~)] 

sin a cos~ = ~[sin( a+~)+ sin( a-~)] , sin~cosa = ~[sin( a+~)- sin( a-~)] 

(4) 

'1 

'1 

1 1 
cos75°cos45° = 2[cos(75°+45°)+cos(75°-45°)] = 2(cos120°+cos30°) 

= ! (- ! + J3) = J3 - 1 '1 
2 2 2 4 

. Sn . n 1 [ (5n n) (5n n) J 1 [( n 2n) J sm
12 

sm 4 = 2 cos 
12 4 -cos 

12 
+ 4 = 2 cos 6- cos 3 

= H f- (- ~) J = J34+ 
1 

'1 

3.2 Ulntilfit'SntUniWfthtSntfirul 
U I 

mha+f.\=p ,a ~=q tf:19lmQlSa=p+q Sl:i~=p-q'1dShla Sl:i~ 
p ....., 2 2 1J 

cos p + cos q = 2 cos p + q cos p - q cos p - cos q = -2 sin p + q sin P - q 
2 2 , 2 2 

sinp + sinq = 2sinp + q cosp- q sinp- sinq = 2sinp- q cosp + q 
2 2 ' 2 2 

sinp sinq sinpcosq + sinqcosp _ sin(p + q) 
tanp+tanq = --+- = '1 

cos p cosq cos pcosq cos pcosq 
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dsw q tthru -q tf:lQlS tanp- sinq = sin(p-q) '1 
u ~p~q 

tGffl'!:31rh:lu~hnli tf:lQlS cotp + cotq = sin(p + q) sh 
/) u sinpsinq 

sin(p-q) '1 cot p - cot q = --:--'-'---:--''-'­
sinpsinq 

"' 391tnUl.n 1 

"' 391tnUlll 2 

0 ' 0 

ill'UTHHU 1 
u 

tanp + tanq = 
sin(p+q) 

, cotp + cotq = 
sin(p+q) 

cos pcosq sinpsinq 

tanp- tanq = 
sin(p-q) 

, cotp- cotq = sin(p- q) 
'1 

cospcosq sinpsinq 

. 105o .. I 5o 2 . 105o +]5o 105o -15o -- 2sJ·n60ocos45o sm + sm = Sill 
2 

cos 
2 

= 2xJ3xJ2 = J6 '1 
2 2 2 

WHWHtltHlif:l rul I +cos a+ cos2a '1 
1 

I+ cosa + cos2a = 1 + cos2a + cosa = 2cos
2
a + cosa = 2cosa( cosa + ~) 

= 2cosa( cosa +cos~) = 4cosacos(~ +~)cos(~-~) '1 

2(~2 + cot2a) = cot~- tan~ '1 
sm a 2 2 

2 

2(~2 + cot 2a) = 2(_1_ + cos2a) = 2( 2cos a ) = 
sm a sin2a sin2a 2sinacosa 

2cosa 
sin a 

= 
2( cos

2

~ sin
2 
~) 

2sin~cos~ 
2 2 

2a 
sin 

2a 
cos 

2 2 
= = cot~- tan~ 'I 

a a a a 2 2 
sin -cos- sin-cos-

2 2 2 2 
0 • 0 

rutmti~U 2 
u 

"A ·s ·c 4 A B C'1 Sill + sm + sm = cos
2

cos2cos
2 

r.,~no . A . B . C ,., . A+ B A- B 2 . C C 
.""'"' sm + sm + sm = Lsm-2-cos + sm

2
cos

2 

tthrnA+B+C=n ==> 
A+B 1t c = --- '1 i:lmsg 

2 2 u 

. A+B C 
sm-- =cos-

2 2 
A+B . C 

cos--= sm- '1 
2 2 

C A-B A+B C tf:lQlS sinA +sinE+ sinC = 2cos
2
cos-

2
- + 2cos cos

2 

C( A B A+ B) A B C = 2cos
2 

cos + cos-
2

- = 4cos
2

cos
2

cos
2 

'1 

A, B, c r:tl~nhU~tfilrul'!:3ru '1 mum mm 
teo u u Ul '-'> 

1 

A B C 1 4
.A.B.C 

cos +cos +cos = + sm
2

sm2sm
2 
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0 • 

=flS~~ =-================== 

l. t?l'l:flS sina = ~ (o<a<~) , . B 1 sm =-
3 (~<B<Jt) '1 

?H1Jl Sl sin (a + B) , cos(a- ~) , tan(a-B) 2 il cot (a - ~) '1 

2. 
2 

, (~<8<Jt) ?lrt.fl Sl cos28 . 8 
, sin38 t~'l:flS cos8 = - 3 '1 , sm2 '1 

8 2t 3. G?l'l:flS t = tan 2 (t ;e ±I) , sin8 = 
1 + 

1 -? 2t 
, cos 8 = , tan 8 = 

l + t2 
1-

ffl1Hu'i§ffH1 2cos28-cos8+2 = 0 ?lrt.flSl tan~ ttlru- ~<8<~ '1 
2 2 2 

. 5 """" 5. t~'l:flS sma +cos~= 4 Sw cosa +sin~ 

6. 

7. 

96 

~ rul Sl sin (a + ~) 2 il tan (a + !3) '1 

rm:.J m m hl'tl fil n ~ il t L m'tl : 
u l.ll "" 

n. cot(a ±b) = cotacotb + 1 
cotb ± cota 

2. tan(a +b)- tana- tanh tan a tanbtan (a+ b) 

~. 
sin 4 a + 2 sin a cos a - cos 

4 
a cos2a = tan2a -1 

3 sin 
3 
a+ sin3a 

lli. cos a- cos3a + = 3 
cos a 

tuty run r; SJl'tl~ il tLffl'tl 
1.J 

n. sin4x- 4sin3x + 6sin2x- 4sinx 

2 2 2. cos (a+~)+cos (a-~)-cos2acos2~ 

sin a+ sin3a + sin5a 
~. 

cos a+ cos3a + cos5a 

lli. sina + sin3a + sin5a + sin7a 
cos a+ cos3a + cos5a + cos7a 

'1 
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n. sin3a = 4sinasinG+a)sinG-a) 

2. cos3a = 4cosacosG +a) sinG a) 

ill. sina- cosa = J2sin( a-~) = -J2sin( a+~) 

. A sinB + sinC n. sm = -=----= 
cosB+ cosC 

2. sinC = sinA + cosAcotC dl1Jfi~nH1Iltnb '1 
cosB 

sinA = 2sinBsinC dl~~FIH1IIftHHfln '1 

12. t?i'tfl!:l 11ABC Sb A, B, C dl~iib1f~tfilrult2g '1 , .. 
I 

B 

A 

n. tUt?i~bGl sinA+ sinB+ sinC = l ?iruls-1 cos~cos}cos~ '1 

2. UblmG"l cos
2
A+cos

2
B+cos

2
C = 1 2cosAcosBcosC 

Ul -...!> 

I 0">:1 Q 

cu t?i~bm 13. ?i n.n s-,~m M~t2Lntmn.n ABC 
4 I 

n. sin3A + sin3B + sin3C = 0 

2. sin5A + sin5B + sin5C = 0 
B 

?i. sin6A + sin6B + sin6C = 0 '1 

c 

A 

c 
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1. 

~u~ cosx = cosy '1 ~h~~~l~tnH1Il1:fllt1ttH15 
1 

'i:flsntl o tf:l'i:fls M sb N m8n.nmsinli a 1 

' " ----7 --7 "' ----7 --> 
~bbn:Hli (OA, ON)= y flh (OA, OM)= x '1 

.() 

I Ql '? 0 t::b 
Ul'i.HtHtH fl G M G N 1=1 cosy '1 ntHi5 

1 1 

0 ~ I Ql / 

cosx = cosy t2'HGMG M sb N 1:flflffi'i.Ht.Ht5 +;/ -
1 1 II I 

t:~mn '1 t:~msg tl=ltflflnHl1Hht:~uu:nh~:UFn13 : 
lJ "' u 

98 

t:lmsg x = y+2kn (kEZ) '1 
u 

~ t:::l ~ Q> C) 

- m M sb N ~g~tuJ'liflhHnJ (x'x) 
1 

o->--7.,. 
tSH'S (OA, ON) Sb 

I 

~msg x = -y+2lm (kEZ) '1 

B 

y 
I 
I 

-y IP A 
I 
I 

M 

B' 

PROEUS DARA



sinx = siny '1 
A' A 

B' 
_, ---7 

(OA, OM) = X '1 

':1 0 a:. "'=' 0 

sinx dlHHtiH2t2tHWltl M 2h siny dlHHtht2t2GMG N '1 tthru sinx = siny 
I l 

t2'H M 2h N l:fl2HHtht2f;jtlffl '1 f;jtlb2& tJ:'ilf12iiHUlrlHultl~ht1fil13 
u ct u LJ 

- d5 M sb N U616ihlffl t2'U X = y + 2krc (k E Z) 
let 

w 

- ttl M Sb N ti&fflttfl'lJSh~n'i (y'y) tS'U~ (oA, o/1) Sb (Oft oA,f) dl~'t5t213 
GV c:t u U 1 1 " 

I 
~ 1'\:) 0 ---7 -1 

m tUlru rc-y dlahlnH813 (OA, OM) '1 f;jt.HS& x = rc-y+2krc (kEZ) '1 
ct & l u 

3.1 dnt.m :tMtlJfUYffii cosx = a 

tl' 

291f.JJtnn 1 

C» c."ll C».:::il Jt Jt 
n513filal:fl8t.H~ru m J:'i x = 3 +21m , x = -- 3 + 2krc (k E Z) '1 

tl' 

291tntnn 2 t tr1 gLhfl ru hli1 m~ cosx = a '1 

C» CJ) ' 0 

- filb15Llffi lal > 1 n513fil~ cosx =a ffl8tH13ti5t'im&'iJ:'i't5tl88 xER, -1;;; cosx;;; I '1 
..-b G\1 L.J w 1J 
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nb~bhUihmn.n~u~ft:Hli~SG~ 0 sb A 
"' IJ <> I 

0 1'\:1 Ill:» -7 -7 e:J 

thurultH'HlHStHtflru (OA, ON) = a UHli 
1 .. 

u 

cos a = OP = a ( !:1um2lb nil ) <J 
u u £1 

A' 
X 

Yjlb~ QJ b9J~ a = OP = cos( -a) tf:l ru -a 
I"'.) 0 --7 ---7 

tllHjlM~S~ (OA, OM) <J &t'!QlS : 
M 

d5 aEt[-1, I] M@nu cosx =a 

!:lmsg x = 2kn (k E Z) <J 
u 

!:lmsg X= n+2kJt (kEZ) 
II 

- ttl a E ] -1, 1[ ~8 a t~Yruti&'it!:lru cosa =a= cosx <J 
lJ 

Ill::» '\:1 QJ C» c6 
utYrutSMYffll cosx = cosa ~SlUt'! x=a+2kn '15 x=-a+2kJt (kEZ) 

~ ~ 

OQ) U C» U 0 0 C» t:» 

2. ntYllinrul:YrtH!:lru~SnMSM!:lui?il lli8Unrt~Y91brtHMi?il 'i5Gijji?fl&Sl8 
S I II 1 I U c; 1 I ""c; ~<I <t 

I 

&tiffiut!:ll8LMruM@m~ cosu(x) = cosv(x) ~ u(x) = ± v(x) + 2kn , (kEZ) t!:lru u(x) 

Q d'\:1 • 

sb v(x) tllHStiYStS X <j 
I 

~ x- ~ = ~- 3x + 2kn '15 x- ~ = (~4 - 3x) + 2kn , k E Z 
4 2 "' 4 
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tltH!:~g x = 3Jt+kJt Si:J x = T_!:-kJt , kEZ '1 
u 16 2 8 

(kEZ tltHfH KEZ) '1 
u 

.. 3Jt Jt . 0 
""' 3Jt ' 

tti k = 1 , x = 
16 

+ 
2
- 13h~Uni113rul13 M' 1 '1 m k = 2 , x = -

6 
+Jt r;b~UJb 

I li I } I li 

y 

Ml ' M'l , Mz , M'z '1 

X 

0 Jt .. Jt 
mmg (2) x = 8 + kJt m k = o , x = 8 

r;tJ~un~crrulr; N 
I c; I 

u 
~ Jt I 0 

m k = 1 , x = - + Jt 13b~Uni113rul13 N' 1 8 1 li I 

c:'41 Jt I 0 

m k = 2 , x = 8 + 2Jt qh~UJi113rlJl13 N 1 '1 
u 

tlmSJg (2) ~2hiru1m'i§rur;tl~n~~ N 1 sh N'1 '1 
U I <V I c; 

u 

0 • 0 ~ 

ruuntlf!ll 2 ttfHLnnruM'i:3fm 1 + 3cosx + cos2x = cos3x + 2sinx · sin2x '1 

13&'i§UJ 1 + 3cosx + cos2x = cos3x + 2sinx · sin2x .., 
3cosx + 2cos

2
x = cos3x + cosx + -cos3x ~ 2cosx + 2cos

2
x = 0 

2cosx(l + cosx) = 0 ~ cosx = 0 ~ cosx = -1 '1 

"" Jt tlm2g M'i:3Fll~~2tiMx=-+kJt, x=Jt+k2Jt (kEZ) '1 
u ~ 2 

J.<t • 4 4 1 '1 
'W. Slil X - COS X = 2 
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3.2 ~HUn :tMitlHutlffii sinx = a 

.,. J2 
ti:JlgLWltiHt51:3fil~ sinx = 

2
- '1 

t!=ltll:'Htl sin~ = f M~filHfltHt5Hft5~ sinx = sin~ '1 ~m2g M~fil~'Hl2tH~rur!J 
Jt Jt Jt 3:n: 

x = 4 + 2k:n: , x = :n:- 4 +21m , k E Z ~ x = 4 + 2k:n: x = 4 + 2k:n: (k E Z) '1 

~ QJ I 0 

- filb'lHlffl lal >I M'i:3fila sinx =a msm'i:3rutumg1r:l15u22 xER: -1 s: sinxs: 1 '1 
---b ru G w 

nl:Ubih~l:filru1'Hl'i~tf:Hl5'Hl2~~ 0 Sb A 
"' " Li Li a 

dl 
I 

0 I".;) QJ ~ ----7 t:) 

uMul-lbl5t2'8 I:Ulti5 (OA, OM)= a ti::lbl5 
I "' u 

sino.= OQ =a (i::lum21bM) '1 'i§'nb~m~:go~ 
u u 61 tl" ""' 

OQ = sin(rt-o.) =a ti::lbl5 :n: a r:tumn.H2~ 
" 1 

-7 
OM') '1 tl=lQ12 

t{j a Et: [ -1, 1] M~fil~ sinx = a 

- r;ti a = 1 15 sinx = l 1:2"HuiJhgnrubl..Jllt!:lbl5 
"'" "' w· u 

'Hl2uh'i~~r3 Mu B mm~ rui2 w~ m~ '1 
1 Li 1 GV 

y 

B 

M 

x' 0 

-1 B' 

y' 

- r;ti a= -1 15 sinx = -1 ~:mguiJhgnrutt:ibl5'Hl2uhU~cir3Mu B' dlm~ru 
'!l.. c:t w· 1 1 G\J 

u 

!2hl~fil~ '1 ~m2g sinx=-1 ¢:>X= ~+2k:n:, (kEZ) '1 

X 

ttl a E] l, l [ 'Hl2 a t~'iilrul=lfiQhut~l8 ( - ~' ~ ) ti::l bl5 sin a= a= sinx '1 
1 

r;i:JlgLfl.flfjjfd~fil~ smx =a ft51:3l;Jbt5'2h sinx = sina '1 ffi'i:3bl5Qru1: (1) tl=lQ12 : 

~ QJ QJ ~ 

W'i:3fil~ sinx = sin a 'Hl2ut1:3ti5m!=l x = a+ 2k:n: 15 x = :n: a+ 2k:n: (k E Z) 
GV "'-

C)1 QJ I ~ ~ 

I. m a= 0 r;mg sinx = 0 '1 m~rumMM'i:3fil~R X= 2k:n: , (kEZ) '1 

0~ u Q! t:J 0 0 C),) c:» eJ 

2. m1:3 rn n ru1 :1:3 r1 a 1:1 rn'Hls M 2M L:l u m rn gum~:~1:3 V1 h n a hlm 1515' 21:3 me m g 
9 1 1 1 u q; 1 1 """(:1; '-:l.. 6". c::s 

'-h "" u<J """' c<; 1:1=1Hlutw,gLnflti5hl'i:3fila sinv(x) = sinu(x) r:wrn u(x) 8w v(x) dlH~l=l'i:32t2 x '1 

sinv(x)=sinu(x)¢:>u(x) = v(x)+2krt Sh u(x) = :n: v(x)+2k:n:, (kEZ) tt:lbl5 
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0 ' 0 .x n x.n 1'1 
rutmn?i~ 1 sm-cos- cos-sm- = -

2 3 2 3 2 u 

t~OlS sin::2.cos~3 cos~sin~ =sin(::-~) -
2
! n:ilru! =sin~ t~OlS 

--3 '23 2 6 

. (x n) . n ""' "" ""' <=~> x n n x n n sm 2- 3 = sm 6 '1 M1:H1WI:flStH~rum~ 2- 3 = 6+2kn :!1 2- 3 = n- 6+2kn '1 

7n t:ltH S g x = n + 4kn x = - + 4kn '1 
u ' 3 

0 I 0 ~ 

ruun n?ia 2 bt:tl&Lhllru M'iH'lU 2 sinxcosx + J3- 2cosx- J3 sinx = 0 

m@ru 1:~012 (2sinxcosx-J3sinx)-(2cosx-J3) = 0 .., 
sinx(2cosx J3)-(2cosx J3)=0~(2cosx J3)(sinx 1)=0 

t~OlS 2cosx- J3 = 0 ti sinx-1 = 0 => 
"'-

J3 cosx = 2 :!1 sinx = I '1 

n n 
~tHS8 cosx = cos 6 => x = ± 6+2kn :!1 sinx = => x = ~ + 2kn '1 

2 

n n 
X = ± 6 + 2/m :!1 X = 2 + 2/m , k E Z '1 

n. sin(2x + ~) = J 2. sin2x = sin(~ -x) ~- 2sinxcosx 3sin2x = 0 

y u 

Jt 

4 
+1m 

x' X 

""' ( n) t ttl ru M'i:H'il~ MH ~~ tanx = tan - 4 '1 

, (k E Z) 

l C» ':> 0 

t s g m mu M M t s u rt.nu y' 
I I 

"' 2fl1tn1M 2 

t ~'i:flS ~ ~{51Ji t fil rt.n'i:flU'i (C) ttfi ru ( u' u) r:ll ii nJ 61{5 n5{5 ~i::l ruti g ~ ~{5 (C) '[!ii1 A '1 

tmnli u'Au tmtticrrt.nu T tt::ilru AT= t '1 ~nU AM iltHH15fWrn'i:flS6'i{1nJ{1 t '1 
I ot 

u 
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a m~m nhmJlsu AM GMG M sb M' ~g ffltu'l'Ush 0 '1 
& 1J c; I 6\1 c; U 

U I 

rsm@ruH!1'l::flSGbHici M Sti M' '1 
C1i 6V l,j t Lj 
u u 

0 • CJ I 

ts9lhJ.Hi.Hi:Hli'l::flSuh M 'l::flS~l:rlM x a+ 2kn 
"' 1 " u 

ts'!:3!'15ti:Hli'l::flSuh M' 'l::flS~l:rl M n +a &Ul rutsmtiHMti:Hli'l::flSub M' 'l::flS~l:rl hl 
c;!J 1 " "' 1 " u u 

x = n+a+2kJt 'iJ x = a+(2k+ l)n '1 t?lOlSut@ru x = a+kn , (kEZ) '1 
~ 6\1 

M@nu tanx = a = tan a 'l::flsm@ru x = a+ kn , (k E Z) '1 
6\1 

t?llflS tanu(x) = tanv(x)~u(x) = v(x)+kn (kEZ) t!:lrn u Sh v dl 

l:?llflS tan3x = tan(::- 2x) ~ 3x = ::- 2x + kn ~ 5x =:: + kn , (k E Z) 
3 3 3 

., ., Jt Jt 
M'!:3fil~'l::flSut'!:3ti5 x = - + k-

5 
, (k E Z) '1 

fN 15 

0 a o Q 

rutmtH'i3 1 tf:Jl&Ut.flti5M'!:3fil~ tanx = -0.7456 '1 

ffl'!:3ffldlti~tfilllil'l::fl1jit?10lS tan36° = 0.7265 sh tan3r = 0.7536 

tana' = 0.7456 '1 

t;?llflS tan36° <tan a'< tan3r Sti tan3r -tan36° = 0.0271 

H'i1:i a' 
1 

tana'- tan36° = o.ol91 (a'> 36°) '1 t?1L~1t13'!:3trn 36° cr~s 60 ~~0~~1191 ,.,42'24" 

cmns a' = 36°42'24" tUiru -0.7456 = tan(-36°42'24") '1 

0 • 0 

ruun 11 f.'l3 2 
tan::- tanx 
__ 4 __ = J3 '1 

Jt 1 + tanxtan 4 

tan::- tanx 

!:f:Jlru 
4 

n: = tanG-x) 
l + tanxtan 4 

"" Jt r;; ., Sh tan- = ,y3 M'!:3filHfluMHhl~ 
3 

tan( x ~) = tan(-~) 
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1 n. tanx = -
J3 

2. tan3x = J3 
2tanx r;; 

R. = ~3 
l-tan

2
x 

ill. 2tanxcosx+ 1 = 2cosx+ tanx '1 

3.4 dnun:tnnrurufjmt cotx = m 

MYffl~ cotx = cota ffitJM~tM~ _l_ = tanx = tana '1 
tanx tana 

~msg &Rffit::Ht!l8U'fltiHd~Al~ cotx = m ~tHu~Al~ tanx = t 2lhtmt!:i~ '1 

G&mHu~Al~ cotu(x) = cotv(x) !:itHu~Al~ tanu(x) = tanv(x) t!:i~ '1 
u 

hl~Al~ cotu(x) = cotv(x)~u(x) = v(x)+bt, kEZt!:iru uab vctlH2R1H~'ls X '1 
I 

!:i m 2 g 2x = ~ - ~ + bt 
u 6 3 

~ x= 

Jt Jt 
~ 2x + - = - + kn , 

3 6 
Jt kn 
12 + 2 ' k E z '1 

kEZ '1 

"" &tngLhflli5hl~Ala 2(cot2x-cot3x) = tan2x+cot3x '1 

&RQlS 2( cot2x- cot3x) = tan2x + cot3x 

2(cos2x _ cos3x) = sin2x + cos3x 
sin2x sin3x cos2x sin3x 

2(sin3xcos2x- sin2xcos3x) = 
sin2xsin3x 

2sinx cosx 
~--~- = ~------
sin2xsin3x sin3xcos2x 

2sinxcos2x- sin2xcosx = 0 
sin2xsin3xcosx 

sin3xsin2x + cos3xcos2x 
sin3xcos2x 

2sinx(cos2x- cos 2x) . 
0 . . ~ smx = '1 

sm2xsm3xcosx 

1 n. cotx =--
J3 

R. cot(~- 3) = -1 

2. cot3x = J3 

ill. 3 cotx - J3 = 0 '1 
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y 

"hu~fflHflGMHMJ sinx;:: ~ tfi sin~ = ~ = sin
5
6
rr 

b s1 b ruJ ~ -t5 0, mrtnl:fl1J1 t~l:fl2d rrfl G M 2 ~ 

M' ti:1ruu AM = ~ 2~u AM' = Srr '1 

5n: M' 2 M(n:) 
6 f---+---4\ A 6 

TI 6 TI 6 
C» Q ":) 0 0 1::11 

t~ M~~mllimltl M2 Mt2'i:HUG2 2udl~ 'i.HM 
n '-" 1 1 u u "'- ..., 

el , 0 ' t::!il ~ 
-
2 

rugumtnmmm2G22t2l8tsitruu MBM' m 
1 u u 01 IJ 

u 
0 0 "" 
9l~GrulG M 2~ M' '1 

I 

0 

B' 

<.1 ""' " <;I ' ""' • 1 0 <::11 Jt 5n: 
~m28Gt~t1H2JM~ffl~ smx- 2;:: ~ 6+2knsxs 6 +2kn (k E Z) '1 

cr 
Sfn'U11M 2 tt!l8LMI151M~ffl~ 2cosx+ 1 <0 '1 

'>! ""' 1 " 2n: 
1 M~fflHflGMHhl~ cosx < 2: tfi cos = 

1 4n: - = cos-
2 3 

bsltru~~-t5L~tmrull:fl1J1 t~l:fl2GrrflG M 2~ M' 

ti:1ruu AM = 2n: 2~u AM' = 4n: '1 t~wt~ntllimm 
TI 3 TI 3 n "' 

nw2w"&s~ruds2nGdl~- -
2
1 rugumfnmmr1~sd22t218 

u 11 IJ u u 1 u u 
C» ~ C\l t:J 0 ~ 

tsitruu MA'M' truntru~GrulG M 2~ M' '1 
01 I 
u 

C\l ';) ~ C» .:::tr 
i:1G&28Gb~l15t2J M~ffla 2cosx + 1 < 0 ~ 
U GV 

2n: 4n: 3 + 2kn < x < 3 + 3kn (k E Z) '1 

y 

a 

A'r a A 
x' 0 x x' 

.· 2n:-a 

y' 

'1 

X 

A'.· 

y 

2n: M. 
3 

2 
\ 0 
\ 

4n:" .. 
3 M'-~,B' 

y 

B 
'• · .. a 

'-, 

a \A 
0 

y' 

X 

X 

cosx;:: a ffl2tiMfflbliruT1 a< -1 'l5 a> 1 ..., "' "'-

ffl ru ruTla > 1 'l5 a < -1 nfl 115l:fl2 
"'-

Gti!ru a+ 2krr s x s 2n:- a+ 2kn: (k E Z) 
"" 

tHYW -a+ 2krr :=;; x sa+ 2kn (k EZ) 
"" 
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'ho{hm sinx > 0 l::fl2tH~li5 2kJt < x < Jt + 2kJt (k E. Z) 
"" 

nflliJ tan(- ~) = -1 = tan 
3
4
Jt '1 

~si~rn~~~Uf~mMl::flLntl=1l::fl2thLf1u M @b M' 

fr:Hli AM = -Jt iM' = 3Jt '1 ~1:1nHhnn.timmn~hl~ 
4' 4 n '-" 

'::1 0 0 C» eJ '\:) 0 

~213115u22umh mhl r:J.Hum~nm.nHH2u22~2l8 
lJ IJ "'- ... 1 u IJ 

A' 

x' 

tsi~rnu Mi.B ti M~' '1 r::itH28 ~hl~fil~ tanx =-I l::fl2m~ru 
c:t 'A. u '31} 

u 
-Jt Jt 4 + kJt ::5 X < 2 + kJt , k E. Z '1 

th !H9i &f!ltfla tanx:::; a 
u 

y 
B 

X 

Jt+ 

y' 73 1 

tanx ~a 

X X 

m~~9i~tl13jtr:tHLNlli51hl~fil~fr::iml::fl2dlh sinx~a , COSX<a , tanx>a , cotx<a ..... . 

t1=1Ln~ 
u 

- Hi a &r::i ill sin a = a , cos a = a , tan a =a , cot a = a 

lfY7 
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"h.mfi~a 1 &tt'lllLhlltl5~M{§fila sin(x-~) > sinx '1 

tH!W ~M{§filUflt3'MHMS sinx- sin(x-~) <0 

JC JC 
x x+- x+x--

2 sin 
2 

3 
cos 

2 
3 

< 0 , 2 sin~ cos ( x - ~) < 0 

( 
rc) rc rc rc 2rc 5rc 

COS X- 6 < 0 , 2 + 2krc <X- 6 < JC + 2 + 2krc , 3 + 2krc < X < 3 + 2krc , k E Z 

2 sin 
2 
x + 3 sinx - 2 ~ 0 '1 

2?+3t-2~0 ~ (2t-l)(t+2)~0 

t S, -2 '[j t ~ ! 
"'- 2 

&mru -ls.ts.l tcl'H~runfn ~s.ts.1 

. 1 r ..n ·~~ . JC 1 . 5rc t = smx~ 2 •WIUJ :m6 = 2 = sm6 

X 

y 
JC 

2 

5rc 
6,-~--~----~ 

y' 

l:?ltflS ~+2krcs.xs 5

6rc+2krc (kEZ) ctuJru1m~ruls~M{§fm '1 

X 

n. 2cosx ~ -J2 2rc 
2. cos2x > cos 3 ?!. J3cosx- 1 < 0 

J3 i:!. cotx< 3 '1 

cos(a+f3) = cosacosf3-sinasinf3, cos(a-{3) = cosacosf3+sinasinf3 

sin (a+ f3) = sino. cos J3 + sinf3 coso. , sin( a- f3) = sin a cos J3- sinf3cosa 

tan(a+f3) = tana+tanf3 tan(a-{3)= tana-tanf3 
l- tanatanf3 1 + tanatanf3 
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. 
2 

. a a 2a 1 + cosa 
sma = sm 2cos 2 , COS 2 = tan~= sina 

2 1 + cosa 

. za 1- cosa 
sm 2 = ---=-- 2a 1- cosa 

tan-=---
, 2 1 + cosa 

r~ a 1 - t
2 

. 2t 2t 
bu tan-

2 
= t tl=iQlS cosa = --2 , sma = -- tana = --

1 + t 1 + t2 
' 1 - t

2 

sin a sin ~ = ~ [cos (a - ~) - cos (a + ~)] 

sinacos~ = ~[sin(a + ~) + sin(a- ~)] 

cos p + cos q = 2 cos p + q cos p - q 
2 2 

sinp + sinq = 2sinp + q cosp- q 
2 2 

1 
cosacos~ = 2[cos(a+~)+cos(a-~)] 

sin~ cos a = ~ [ sin (a + ~) - sin (a - ~)] 

cos p cos q = -2 sin p + q sin p - q 
2 2 

sinp- sinq = 2sinp- q cosp + q 
2 2 

tanp + tanq = sin(p + q) 
cospcosq 

cotp + cotq = si~(p: q) 
smpsmq 

tanp-tanq = sin(p-q) 
cospcosq 

cotp- cotq = si~(p-:- q) '1 
smpsmq 

hl~fil~ cosx = cosa msm~ruri~?t: x = a+2kn si:l x = -a+2kJt (kEz) 
GV 

cosu(x) = cosv(x)~u(x) = ±v(x)+2kn , (kEZ) telru u(x) Si:l v(x) 

hl~fil~ sinx = sina ffif;llH~liJn~?t: X= a+2kJt Si:J X= Jt-a+2kJt (kEz) 
GV 

sinv(x) = sinu(x)~u(x) = v(x)+2kn Si:l u(x) = Jt-v(x)+2kn (kEZ) 

hl~fil~ tanx = tan a msm~ru X = a+ kn ' (k E Z) 
GV 

tanu(x) = tanv(x) ~ u(x) = v(x) + kn(k E Z) tel ru u(x) Stl v(x) dl 

hl~fil~ cotx = cota msm~ru x = a+ kn , (k E Z) 
GV 

cotu(x) = cotv(x) ~ u(x) = v(x) + kn , (k E Z) tel ru u(x) Stl v(x) dl 

0 0 "' 
sinx Sa ffi2 hl rt.flut~ liJ Jt- a+ 2kJt S X Sa+ 2kJt 

1 GV 
(kEZ) 
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0 0 "" 

sinx 2: a 'i:fiS n.HliltH'i:Hti a+ 2bt s x s n: u + 2bt (k E Z) 
1 GV 

0 0 "" 

cosx sa 'i:fiS f1Hl..fltH'i:Hi5 a+ 2kn: s x s- u + 2kn: (k E Z) 
1 G\) 

0 0 "" 

cosx 2: a 'i:fiS t\HliltH'i:H15 -a+ 2kn: s x sa+ 2kn: (k E Z) 
1 GV 

0 0 "" 

tan x s a 'i::fl S f'\Hl..fl tH'i:3 ti5 
1 GV 

n: 
2+kn:sxsa+kn: (kEZ) 

0 0 "" 
tanx2:a 'i::flShlillltH'i:3ru a+kn:sxskn: (kEZ) '1 

1 GV 

0 • = rutm ~ =·-==-=====--==·=··-=~·~=-=··=··-·-=·--=·-·=-.... = .. -.... =·-·-=··· .. =·· =--= ..... = ...... = .•. ,= •• ""=··-==-=-=·,-=·-=--=· =· =-=-""= .. '"' .... = ........ . 

1. ntH U1fl ru hl ~ m ~ 21 b t l fili:3 

~ . 8 J3 n. sm = 2 2. 
I 

cos8 = - Ji 1'!1. cos( 4x + ~) = cos( x- ~) 

lli. cos
2
x = I b. 

M. _I_= Ji 
cos2x 

d. 

QJ. tan
3 

( x ~) = tanx- I 

n. tan 33x- 2 sin 33x = 0 

1'!1. sin2x = ( cosx- sinx)2 

b. sin2x + tanx = 2 

I+ sinx 
M. I+ cosx - 2 

sinJx = -I G. cotx = I 

2sin( 2x- ~) = I ill5. cos( 2x- ~) = J3 
2 

<) w. cot( 2x + ~) 2 tl. 

2. cose2n: + x) = Jisinxcosx 

... r:; . . 1 
UJ. ,_;.Jsmx+ smx = -­

cosx 

G. J3 
2 

COS X 

= 4tanx 

2tanx 

tan
2
x 

d. sin3x+cos2x =I +2sinxcos2x 

ill5. sin2(x-n:) sin(3x-n:) = sinx 

i:l. sinx + sin2x + sin3x = J3 '1 
cosx + cos2x + cos3x 

QJ. tanx + cotx = 2( sin2x + cos2x) 

n. 2cos8 $; -Ji 2. -Jisin8+ !2:0 1'!1. J3tan8-l <0 

5 '1 

lli. sin ( 28 + ~) = -1 ( -n: s El < n:) b. cos(!e_:t:)s_!_ (OsEl<2n:) '1 
2 3 Ji 

4. H1um5imGm 0° Sb 360° ti:lr;mdlbctl~hl~filJ 
~ ~ ~ ~ 

n. 2 tany = 5 siny 2. 8 sinxcosx = sinx 1'!1. 4sin
2
x = 6-9cosx 

lli. 3cosy + coty = 0 b. 2 sin 2x + I = 0 
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~- 2cot2x = 5 d. 3sinytany + 8 = 0 
7 

ru.J. 3cos-y = 7siny+5 

QJ. cot(~)- 2cos(~) = 0 

5. ~R2J X= 3sin8-2cos{:) Sb y=3cos8+2sin8 

? ? 0 0 

n. an~H'i:HS'i:3UhlG 8 mmg x = y 
"" l w 

2. 'i5tll mm x 2 + l mcrs S~darhmg'if:lUJ;)t'i:3t8 e <j 
U1"'-'> I.J f.j "" 

6. ~i:l§'iU~I:filllil ABC 'i::fl@ sinA + cosB = tanA <J 'i5tllmt:fl !J.ABC cnu~~fillliltnb <J 
tJ sinE+ cos A U1 "' 

:;:: "" sinC " 7. l:i:l<:i'iumfilllil ABC 'i::fl@ - = 2cosA <J aR'i'UtfifHS !J.ABC '1 
tl sinE L.J 

A 
8. 1:1:1§1 !J.ABC 'i::flS~UtrJmrun2llil tanB+tanC = 2cos~2 '1 

i.) I "'-"9 !a 

'i5 m m Gl !J.AB C r:il U~ t filllil t\51:3 qm '1 
U1 "' ~ 

n. Lnl{Jlt~utL'i:3] nm hl AOB '1 

2. Lnl{Jlt~L~tfilllil AOB <J 

1:1. Un&lfltc~Hb~GlhlnG ( tdnnG) 
~· ~ n u ~ u 

2. 1:1 llil m n. sin960° 

13n 
ill. COST 

2. cos 1215° 

b. tan(-
11n) 

1:1. sin2940° 

1:1. sin(~- e)+ cos(~+ 28) + sin(n- 28) + cos(n- 8) 

B C 

A 

B 
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4. t?l'l:fl!:l tana +tan~+ tany = tanatan~tany (-~<a, ~' y < ~) '1 

?lbl..flSl~ (a+~+y) 
l 

5. l:fi'i::fl2 a = cos 10° , 13 = cos50° , y 

a2 + 132 + y2 '1 

2 <> cos 70 o '1 fi blil Sl a - 13 - y , a - l3y 2 b 

6. -ummm 
U1 "" 

n. (1- sin A+ cosA)2 = 2( 1- sin A)( 1 +cos A) 

1 
2. cotA + tanA = -:.--­

smAcosA 

fi. (tanS+ sinS)( tanS- sine) = tan 28sin
2
e 

lli. ( 1 + si~e) ( 1- sine) = cosecotEl 

7. t 1:fl81_,nflt1Ht5'i§ffl~21b t1_,fil'l:i : 

n. 4cos\-cos2x-4cosx+ 1 = 0 

fi. 1 + sinx + cosx + sin2x + cos2x = 0 

b. sin 
2007 

x + cos 
2007 

x = 1 

••• . 4 4 2 1 . 22 2 0 
u;. sm x + cos x cos x + 4 sm x - = 

ti. tanx = cotx + 2cot
2
2x '1 

8. n. &fi§J 2sinAcosA+(cosA+sinA)2 -(2cosA+sinA)2 =psin
2
A+q 

2. tfi~ sinxcosx(5tanx+2cotx) = a+bsin
2
x '1 

':1 ':1 0 c::t. 

~nfit'i:H2ti2Stt:H a sb b '1 
"" u 

..... ( :rt) 1 n. cos x + "3 2: - 2, 

10. ntH L nn tiHo~ m ~ 'ho~ m ~ 21 b tt, mY 

n. 2sin
2
El- JlcosEl = 0 

11. 1:?1~ b.ABC 'l:fiS~ 3 ctl~1_,hlti '1 
1.1 

2. tan ( x- ~) 2: -1 '1 

n. tibl mm tan A+ tanB + tanC = tan A· tanB · tanC 
Ul "" 

2. mb T = tan A+ tanB + tanC '1 
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TAKAKAZU SEKI 

H n tt:i ru s1 §1'i:fl sum fiihU9 nH3 s t ?'! * Arthur Cayley ( 1875 - 1921 ) '1 fil'\:3 ~ ii1 :i'U n5 
et tJ ~£1 1 
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i-1 1 t_; "' "" u t_; "' 1 
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ts-lnb1'Ub9hltJUS TAKAKAZU SEKI tnShlt1'\:313ftntt:i~UtubtrutS8nbm 1680 '1 
c:;l_; 1 LJ eli etc:t 
1 I 

t S"lf.ltl hln1 nJ9 19 Cayley, Jame Syluester and Ferdinand Frobenius tnS hlnJltj ~ifltj hl 

2h t r:1 fgs'i§ n.nti t.ihh ~il tfl '1 t Lt1 tu'i:fls ms1 nth1 s Qh 1i t:J mlfl n ruts t»:i ffitj hlLn ~ ms t?l 
l u 
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f:iMn19Jll3 nJlm 3li~9Jl 5 RJlm 2b~~~9Jl 7 

RJ1m <J ~:S"itrJRtLm-e 2 'ifl&HtuJ1~:.nif:lMn~9Jl 

8 nJlm 3li19Jll0 RJ1m Sb~~~9Jl 4 RJlm <J 

f:irul&i~9Jl 3li~9Jl ~~~9Jl 

mR~:ru 
13 5 7 

Cl 

trJR~:Lm-e 
8 ]() 4 

!:f:iH1f3titn m n ~'i:fl2 r; 2 g nn rutu~ t tuau 2 2 2-e ru1 m-e ru tnthli nn ru tn Rnb t:J ~:bQtim 
~ ~ u u "' n 

1 

nbf3n t AlM tnb 
I 

[
13 5 7l 
8 10 4j 

AlJmbu2 2 t~-eititn m9 2 s ruttim2g r;Ulim ih1'9 tu <J u2 2'2-eru"] tf:1 mtuatuas-l 
u e.! ~ ~ "' li u u 

nbi::lt-tiQmUlim mnt2Bl'iGtu '1 ~:tiih1'9tu'i:fl2dHi::lnrJJSbdHillJU r;2lgf:f:idlBl'iGtu'i:fl2 
"' n 1 li li u u li 
I 

rutnti 2 X 3 ti'i:fl21'i:fl'in 2 X 3 tt:lm 2 dlU22dHi::lli'in1MHMJ'e2 sb 3 dlU22tJHliH 
"' li u u li 1 u u u 

Q II Q,J 0 I eJ 

Ln1tuatuHLAlru '1 tf:i2tl.lltl5dl'i:flt¥tumi:hti 2 x 3 ( Hl2dl 2 r;~b 3) '1 
u 

dHliHG 1 dHliHG 2 dHlm'9 3 
u 

t 
u 

t ~ 
dHi::ln'9 1 13 5 : l Ll 

dHi::ln'9 2 8 JO 
Ll 
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a 11 hli?ilrnm61t2ffilj !'15 A ~~Hs"i~Hl:.in'9 1 Sb~Hl.in'9 l '1 

(112 wmrum61 !sihlj !'15 A ~611: s-1~ H 1:.1 n9 1 Sb~Hl15a9 2 '1 

(131 wmrum61t2ihljM A ~nts4~Hl:.in'9 3 Sb~~ru:H9 1 '1 

A = r ~ -0
1 ~ : l 'i:fl2 3 ~Hl:.in Sb 4 ~Hl.iH tf:imffiljM A 'i:fl2rui:hU 3 x 4 

-1 2 -3 7 j 
s = [ -4 5 1 -2 5 J 'tfls 1 dal:.in st~ 5 dHl.iH tf=1mffi,9M s 'tflsrumti 1 x 5 

1.1 1.1 t..:i 

t'UTlm ffiljM~Hl:.in '1 

'i:fl2 3 dHl:.in Sb 1 dHllH tf:idlffi'ig hi C 
1.1 1.1 t..:i 

0 • 

'i:fl2 ru mu 3 x 1 

t'UTl m ffilj M~ wm '1 

Jjn1Jltll_,f=1h nnillltU smsnfit,mt1~ 2 tliMJty Msh tliMJU~H'l:.i rums tD smnn 
1 

~ ~ ~ I~ ~~ 

4 nan&dJh[l '1 mn 1 1:fl2MMJtyM 105 2ln l_,M 63 2ln nJn 2 1:fl21_,15M 
1 1 

132 2lR l_,M 89 2lR mn 3 1:fl2l_YM 98 2lR t,M 102 2lR mn 4 1:fl21_,15M 92 2lR1_,M 
1 I 

1 eJ.<:;- t1 t::),) ~ 1 0 l 11 ~ 

90 m n '1 u~ (!] 1:1 n'i:flS t 2 g dl1:ll1J M s ht,mtHli i:hti'i:fl'[g M '1 
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105 

63 89 102 

132 98 

MNJ't}Hu MNJU6 

m 61 1 r 1 os 631 
m612 132 89 

m613 98 102 

m614 92 9o 

'i:fl2bllt:iltl 4 X 2 

0 • 

'i:flSH1H:Il'i5 2 X 4 

... .,. 
i~~~~ ij~filaqt6l~?iM6119Jl'i:fl2MtuJ 10 2lAff12n~~ 20 2lAff12n~i:HiJ'tl 2~ 

1 I 1 
I Q f!J~ II Q) C::. I 0 t'\:) fl Ql 

12 2lnff12rl~t2JH15 '1 UttJQ)rl61'i:fl2&2gctl'i:fllJN2~Lff1Uruttl'i5t2'i:fllJN&2g '1 
I 

1.2 LUili9l8#1Lritu 
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m~ & ttl ru o '1 

o = [o o] , 

2. ihtj tuffH~ : 2 mtm rui t?i'i:fl2'ihtj M 

A = [1 - 3l 'i:fl2 2 dHE:ln 2~ 2 d~nua 
5 7 J 1.! 1.! 

0 = ~~ ~ ~ ~ ~l 
l~ 0 0 0 ~J 

rnttlti3x5 
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if10hlfill:~ttH1Hfl~tsitblh~~~1Ji:ltltnHu au= a 22 = a 33 = ... =ann= 1 b'Ull15 
u 

1 0 0 
0 1 0 0 

r;UTlmilll0hlbn]fflffli:ltf:hru r/ 1 0 0 0 1 
1= 010 1= 0010 

0 0 1 
0 0 0 1 

t:I>A> A>., A' 

2. i5~~6e~re~i~~ 

2.1 ll1U9nnrum 
.... ct 

&f:'i'Hl2ill0hl A= [3 23 ol 
12 -5 6j 

8 = [b11 h12 b13l 'tll2nhnti 2 x 3 tltH1l '1 
b21 b22 b2J u "' 

, b21 = 12 , b22 = -5 , b23 = 6 r;mg &f:'it:fl 

if10hl A I:~Si:lifl0hl B '1 tf:'ihlHhl~ A= B '1 

d1 g t9i ifl~g hlrlH hl m mrn runifl~g hlmi:l rla'tll2 rnf:htitlumsi:l'tll2m~H'i~ ffl!: hl 
u LJ ,..., LJ u "' tlJ "' ._. u 

r:Dh~'l 

0 ' 0 

rutfTH'ii!H 1 
u 

l c 23 0 9 ] 
M = 12 -5 n 4 

a 18 2 32 
[
2 23m 9] 

N = 12 b 6 4 

15 18 2 32 

• ~ a ffilJhl M = N mrnrun c = 2 , m = 0 , b = -5 , n = 6 Sh a = 15 

0 ' 0 rutmn?u 2 
u 

2. [ 3 -5 6l 2 h [ 3 -5 6] 
14 8 -2J 41 8 -2 

n. - m a = 5, b = 0, d = -3 
[ a 0~ [5 bJ "" 
12 d - 12 -3 
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"' "" " Sib d d5 [a 2bl = [-2d dl i~~~fi 1 HHH~ a, b, c 
c 6 4 3a 

"" "" " 0 ~ 
i~~~fi 2 ~fin t'i:HHG~tH m Hu'e.filt12'eti5") 21b ~LJ'fl'e : 

~ u 
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n. [-2 3J = [b 3] 2. [a 5 tj = [0 c -1] 
a 4 5 c 392 d9 2 

[:] = [H] [X y J [5 -8J R. m. 9 -2 = c -2 

3 4 3 d 

" 1:2rl'i§: M N S " ~ [;2'i§2l M N S 
1<11 

u Q) Ql II Q) Q) 

'i:fl fU 2 g 1 30 20 25 'i:flfi529 I 35 28 20 
I I 

II Ql Q) II C\'1 ~ 

'i:flfi529 2 35 25 23 'i:fl t\5 2 g 2 40 21 30 
1 1 

ti=itn2ffi'ig M~ runbct runct bli r; si f2n-e: Sb f2~ 2l 
L; I <f1 

A = [30 20 25l B = [35 28 20l 
35 25 23j 40 21 30j 

132 2d runct bli tuaHnb rl ~ f213 ~ m g 
u 1 

u Ql ~ II C\'1 Ql 

'i:fl t\5 2 9 1 : M = 30 + 35 = 65 'i:flt\529 2 : M = 35 + 40 = 75 
l I 

N = 20 + 28 = 48 

s = 25 + 20 = 45 

ihi? t\5~ runbd rund rn n5~15Vlb rl ~ f2 'fi 

c - [30 + 35 20 + 28 20 + 25l - l65 48 45l 
35 + 40 25 + 21 23 + Joj l7s 46 s3j 

ti=itiD£!.Ff1ihi? M C dld bli1Jnt2ihi? tu A sb B : 

[
30 20 2sl + [35 28 2ol _ [65 48 4sl 
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A+B = 

B+A = 

[~ -~1 _4J + [! !] ~J 

[! !l :J + [~ -; 41] 

C = [4 2l , D = [I 6J 
1 3j 7 12 

[! ~1 ~J 
~ m 2 g A + B = B + A ~ UlJ nffi~ hl'i:flS rn tFlfl : Ln 9Jtl '1 

(C+D)+E = {[~ ~J + [~ ~~]}+ [_'2 -32] = [5 8J + [I -2l _ [6 6] 
8 15 -2 3 J 6 18 

C + (D +E) = [~ ~J + {[~ 1
6
2] + [_

1
2 -3

2
]} = [~ ~] + [~ ~J = [~ 1

6
8] 

A+O = 

O+A = io o ol + [2 -3 4] 
lo o oj 1 o -I 

[~ -; ~~J 
= [~ -: ~J 

A+O = O+A =A Bl~hlflJSJt::hBl~hlMnthmg~j:ilJn '1 

mnh ~S8tibl mn~ run~rn 3 'itibll!f &'tlrn'in~ ilurnsh rnRmmmn.5n.mn 
lll "" Li Li u "" u 

2 nh'in-etii s-eru '1 
"' G 1 u 

1 1 

tl II "' "" 'i:fltm ~~g hlJS 9Hinnn 
"" u 

ffinn "' "" ~~g hlJS 9Hilnnn 
"" u 

"" 1000 hl1~9 I 500 100 ""' hl1~9 I 850 450 80 

"" 600 hl1~9 2 300 200 nn~9 2 480 280 !50 
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A = [woo soo wol 
600 300 200j 

ifltilhl~runtldrnntHlHliRtuQJ~ B = [850 450 80J 
480 280 150 

d rnnct m&r:1 mtsi hl£1.hLf1H15rJtn2 mfituQJ~ 

ffit m woo- 8so = I 5o 
"' 

hll21 9 2: in~ m 6oo- 48o = 120 
"' 

cl cl 

~~g hlJ2 500-450 = 50 ~ ~ g hlJ 2 300 - 280 = 20 

""' 9a9nnn 100-80 = 20 
u 

""' g ~ g n n n 200 - 1so = so 
u 

int? hl~runtlct rnnd mtf:1 mtsi hlnJQb hll21Vlbn~~ 
I 

c = [1000 850 500 450 100- 80J = 
600 480 300 - 280 200 - 150 

c~m 2 [1000 soo wol_ [850 450 80J 
600 300 200j 480 280 150 

t~hlHhl~ A B = C 

[
150 so 2ol 
120 20 soj 

= [1000- 850 500-450 100-80 l 
6oo- 480 3oo- 280 200- 1soj 

b~~ffitilhl A = [4 2 6l ' B = [3 9 0 l Sb C = [-1 ol '1 
1 3 7j 4 1 -sJ s 2j 

~ ru1 SlLti'HlM~Gt ruffit? hl21b tun-edhnu 

n. A B 2. B-C 

n. A- B = [~ ~ ~J -[! !1 ~8] = [~3 -: 165] 
2. B c -@2ffiU&Gtn2 t'lmg B sb c 'Hl2b"lhtlti2hlffl 

A l.j 1 ct 

n. A+B 2. B-A ~. B+D 'ill. C+D b. A-B '1 

120 

PROEUS DARA



!JtnffJUuJJ ~?l§Jifltj n5 A = [
2 3] '1 ?1 rul Slifltj n5 A+ A = 2A 
1 -5 

~?Jma A+A = 2A = [~ ~5] + [~ ~5] = [~ -~o] = [~:~ ~(::J 
3A = A+ A+ A = [~ ~5] + [~ ~5] + [~ ~5] = [~ -~5] 

[
3x2 3x3J 

- 3 X} 3(-5) 

d5 k mcraa~rHS"Jg kA = [k x 2 k x 3J = [2k 3kJ 
IJ k X 1 k(-5) k -5k 

.. ., 
?1 rul Sl'i:lllJ n5 

n. k(A+B) ~- kA+kB ?1. (kh)A liJ. k(hA) 

n. k(A +B) = k{ [~ ~3] + [~ -4
1
]} = k [~ ~] = [~~ ~ = [~~ ~] 

~- kA+kB = k[4 Il +k[2 -1] = [4k k l + l2k -kl = ~6k ol 
2 -3j I 4 2k -3~ l k 4~ bk ~ 

?1. (kh)A = kh[4 Il = [4kh kh J 
2 -3J 2kh -3kh 

liJ. k(hA) = k{h[4 IJ} = k[4h h J = [4kh kh l 
2 -3 2h -3h 2kh -3khj 

II. k(A +B) = kA + kB 2. (kh)A = k(hA) 

ruunriJ:'h if11gn5 A Uin m rhmrinh'tl1Utntr:Hut'l5n'i:3mab n'tm~d Slm tUff"IHsi u G Ul.......,L.; L.Jt..; (\1 wt ""' """-!)/) 

ff"ll~ag I sbm~~a92 rlt~o~~nH~~jji '1 ihtjM B ctlL01RntU1LUtnt~mfJ~lib?l 

Mt,mtic~~nnasbc~m9~J ( ~~mdJru) '1 
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i nffitj M ~ b tL ffll3 

til -A+3(B-A) 

1 

[

9 -24] 
, B = -9 14 , C = 

-7 9 

n. 3A+B 2. B A+ C 

b. 2(3C) 7 D G. -A+2(D+C) 
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2.4 lfi~n.nisfht'ht9ru 
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u 

L6l~m~9Q]tMJ~tffl 16 nJlbli t5u 20 t'tll3 sbt~tt:j 10 t'tll3 '1 bR~bttl~ti9 1 blifltMJ~tffl 
u 

'erunnrnttl 7 arutilrn t5ul3rut'tll3tt1 4 arutilrn sbt2'4tt:jl3rut'tll3tt1 2 ~rutilrn 1tJ6lti 
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n. ri rul ::rt 4D- 3D ~- Jntit'l§ a Sb b ttl DC = 8C '1 
6\1 

.. #::9 

3. ~~, i61"" 
!llllffltnfll t~ma'ihjj to A = [~ ~] ~ ~ B = [-I~ -i] th'ihjj r.lffltO eli tllll2 ' 

rirul2l AB Sb BA '1 

126 

AB = [3 4l [ 11 -:l = l1 ol = I sb BA = [ \ -:l [3 4l = !1 ol = I 
1 zj - 2 2 J lo 1j - 2 2 J 1 2j lo 1j 

&rihlt~ntiD(!lrfl AB = BA = I '1 B t'i..fllttlifl~tutmtutsifl~tu A '1 

t?lRrul~tuHtu~ : A-
1 dlih~tutmtutaih~tu A '1 

PROEUS DARA



n. tHlJl 21 AM Stl MA '1 

II Q.l c:.J c:J II Ql 0 I 

2. an'tfi1Jn5 B m AB = BA = 1 tf::lill 1 dl'tfi1Jn5l::Jn51illf::llt5 2 '1 

tH1!ru n. AM= Ia bl [d -bl = [ad-be 0 l = (ad-bel1 ol =(ad-be)/ '"' le dj -e a J 0 ad- bcj lo 1j 

MA = [~e -:] [: ~] = [ad 
0 

be ad~bJ =(ad-be)[~~] =(ad-be)/ 
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- ad- be - ad be -e a J 

"" 1 &15 MA =(ad-be)/ , 1 = -d b MA 
a - e 
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X GV ts-

1
. 1 
Ill - = + CXl 

x->0 X 

x>O 

2 2.001 2.01 

Mi1Lilltiff1tl g(x) = x
2 + 2 n.nruffl mm lim g(x) ....., 

x-> 1 

2.1 

14.1 
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(Jf 

lim f ( x) = lim c = c 
x-s-a x-)oa 

limf(x) = limx =a tf:lrn f(x) = x 
x->a x->a 

lim[f(x)+g(x)] = limf(x)+ limg(x) 
x--->a x->a 

lim [f(x)- g(x)] = limf(x)- lim g(x) 
x->a x-a x-> a 

lim[f(x)·g(x)] = limf(x)·limg(x) 
x-->a 

1
. f(x) 
Im-­

x---> ag(x) 

x-a x-;..a 

limf(x) ,[img(x)"'O = x ->a ~'i5 
limg(x) x _,.a 
x-->a 

f:Hl.fl21 ~1H§~~~ tl_,fil1:3 

n. lim (3 + x) 
x--->1 

fi. lim ( 3 + X) = Jim 3 + Jim X = 3 + 1 = 4 
x->1 x->l x->1 

2. lim(3/) = lim3·limx4 
= 3·lim(x·x·x·x) 

x->2 x->2 x-2 x->2 

= 3 lim x · lim x · lim x · lim x 
x_,..2 x->2 x->2 x__,..2 

= 3 . 2 . 2. 2 . 2 = 3 . 24 = 48 

~6ntnUU1 2 

n. lim (i- 3/ + x + 1) 
x-1 

2 
2. Jim X -X + J '1 

x--->3 X 2 

fi. lim (i- 3/ +X+ 1) = Jim x 3
- lim 3x

2 + lim X+ Jim J 
x->1 x-->1 x-;..J x->1 x->1 
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tUffl~Htin s tlffl):) t'Ub'i:JlS ru@ fi OJ SJ t Sl g t J:1Ln~):) rul Sl ff"l'!§dtm s ~1321 b tgn'!§ 
u 

rutm~iia J:1rr.nSlru@n21htLm'!3 
2 _ 

1
. x + 5x+ 6 

n. 1m 2 x->-2 X -4 
0 1. ( 3x 6 ) '1 
<?. llll -+-

x-2X-2 2-x 

x-> 

2 x +5x+6 _ (x+2)(x+3) 
-4 - (x+2)(x-2) 

x+3 
X 

2 
lim x + Sx + 6 = lim x + 3 = - 2 + 3 = _ ! 

X-> -2 _ 4 X -> -2X - - 2 - 2 4 

2. lim(~+-6-) =lim(~ -
6
-) tt:lrn'i:JlS lim(x-2) = 0 

x->2 x-2 2-x x""'"2 x 2 x-2 x->2 

~--6- _ 3x-6 _ 3(x-2) 
x-2 x-2- x - x-2 

I . ( 3x 6 ) Im-+-
x->2 x-2 2-x 

= lim 3 = 3 
X-> 2 

"' "" ~~~H5~ Rrul Sl ru@n21tl tLFfl'e 

. 3} -x-4 
2. lim ? 

x->-2 (2x + sr n. lim[(i+4x+2)(3 x
2

)] 
x-1 

2 ., 
1
. 2x - Sx + 3 

••. Im 2 
x- 1 x +x-2 
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1.3 rnfht m n tti n s n g'} n rui 
r; n 

tr:J§j1-HHm2 y = f(x) = {i 
1 x+2 

"" m xs 1 
ttl X> 1 

ffi'Bi_,filtHI!HtH~G'Hllk!lffi .f(x) 2~11~ 1 y 

mrurun x 2~11~ 1 ri~iH13b '1 t?lRM6it15Hhl~ 
b 

lim f(x) = 1 '1 

: :::7 = x+2 

2 X 

"" b'i5x>0 

dj xsO 

lim f(x) '1 

n. lim f(x) = lim 2x = lim 2x = 2 · 0 = 0 
x->0+ 

(x > 0) 

lim f(x) = lim x
3 = limx

3 = 0 3 = 0 
X-> 0 

(x < 0) 

~- t?l'i:f!S lim f(x) = 0 sb lim f(x) = 0 
x->0 

+ 
x......;..Q 

i:jtHS8 lim .f(x) = lim f(x) = 0 
u 

x -:.. o+ -
X ->0 
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"" § px + l t'i5 x < 2 
n. tf:i u f(x) = l-x+8 ttl x;,2 

f:irulffi limf(x) stl lim f(x) '1 
.:r-.!> 2 x->2 + 

tirul m lim lxl '1 
x-> 0 

t~h-Hjti'i:H~ y = lxl ffi~amhqjl~ x = o u_tg ? 

X •••••. 

2 
y =X ·•···· 

lim i = + oo '1 

lim i = + oo '1 
X-> -CO 
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X 10 
1 

y = - 0,1 0,01 0,001 0,0001 0,00001 
X 

X -10 10
2 -103 -10

4 
-105 

1 -0,1 -0,01 -0,001 -0,0001 -0,00001 y = -
X 

ffi'iHllri~H'ih:Hru2'9 1 ~tmli "" tjjn£1 h:J~ dl:fl2 ms fnrhm '1 ms g'ij mti tSl g mx 
GV GV[& __.. b. 

~2?1'!:3s y = ~ l:fl2nt'!:3~dl:flsmS&'nnm94'1nmMtu2'i '1 
1 X GV t& u ... u u 

ef 1 C»C» t:\ 9 C)] 0 1 

t?lm~s?'\'!:38 y = - 'i:fl2bl5'!:3nhl8'i mrurun x 2nwn + oo t'Ult15nrulnhlHhl~ 
1 X u u 

lim ~=0 '1 
x-->+oo X 

c< 1 '> • • el ....l s "" 
~8?1'!:32 y =- l:fl2m'!:3ttlU~nm8tnntHlf1'1wnthlhl8'i '1 

l X GV u ""UU 

r.f 1 Q)C)) ~ ~ C» 0 I 

t?lm~8?1'!:38 y = - l:fl2bl5'!:3nhl8'i mrurun x 2nwn -oo t'Ult15nrulnhlHhla 
l X U u 

lim ~ = 0 '1 
X-> --coX 

f:irulSltU~n lim x3 sb lim (-2x3
) '1 

x->-co x->+oo 

lim i = ( lim x)
3 

= - oo 
X --> -CO X --> -00 

lim (-2i) = -2( lim x)
3 
=- oo 

x-->+cc x-->+co 

lim _!_ sb lim 4 '1 
x->::toox2 x-)> 

lim _!_ = ----:: = 0 
x _. ±cox

2 
( lim 
x- :teo 

lim ± = 
1 = 0 

X-> ±CO i ( lim X) 3 

X-> :!:CO 
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2. lim (-3/) 
X-'>±CO X-> ±CO 

? 
lim (x-- x + 1) '1 

X-'>+CO 

djx_,.+oo &Sl8 lim (x2 -x+l)'i:f12dl-b{h~Rrul6ioo-ootLmg lim x
2

=+oo 
x-+oo x~+oo 

lim (- x + 1 ) = -oo '1 
x->+co 

X -x+l =X 1--+-2 2( 1 1 ) 
X 2 

X 

lim (x2
- x + 1) = lim 2 

X = +oo 
x->+co 

X-> ±CO 

x~-co 

lim 
1 = 0 '1 

x->+co 

lim 2x + 1 Sob lim 2x + 1 
X-' +co x-2 x->-00 X 2 

+ oo c ::n g lim 2x + 1 'i:f1 snob-@ s fi n.n ~ ::: 'i 
x-•+co X- 2 oo 

i::l1 fin ttl rn'i:fls ~ t'in2 n5mob tf:H si.m~ run tsi.m~ttiobdl nfflnHm 115 
1.1 l_j G1 ., 1.1 

2x+ I 
x-2 

=---= , xo<O 
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- dtma9 2 

2x+ 1 
lim 

.r~->+oo X-
lim 

x-+ oo 

I 
2+-

X 2 
2 = 

1-- l 
X 

lim ! = 0 lim ~ = 0 '1 
x +'XIX x->+co X 

n. lim 
X +co 

4-x 
- 1 

2. lim~= 0 
x~-oox2+2 

2 
, ]" X -2 
H. Jm--

x->-ooX J 
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2.1 HL mu tL't§ULY ruYUJY 
1.1 

nb9SIR~tu''Hs~61'Bti5 tl':'ltnSG'i:flti5m S(t) = 4.9t2 t~161 'USI'i.Jtl t 1S"J9 
Gfj 6V G"\lJ CJ lj & 
I I 

~Lfilti5'Bn '1 tf:1j~S'BUJ'B~S9SlRtS"lg qbmSlg;JClJ]: tl = ls sb t2 = 3s RM&ttr::ilrudrn 

m'lti I1S tlu21b&1fil'B : 
U M u G 

0 

1'1S _ S(3)-S(l) _ 4.9x3-- = 19 .
6 

mls 
1'1t - 3- J - ---2----'-

trn~S'BBJ'B ~; t'iJlitnlitL'BliL~rn'i:H\)'B~Su1f1ti5m S(t) ~2M: t 1 nli~HWl: t2 

anHUnlitL'BliL'Brn'BBJ'BtSLtnRfifWJrn R(x) = +Sx ~mnm2dJrnts 
IJ 

marnRLtul x tms mrnnm x tLliLlirn~ 10 tmst94 13 tms '1 
u IJ 

u ~ • 0 

tl':'ltnSHLff'lli tL'BliL'B rn'BBJ'B tSLtnnu fWJ rn 
IJ 

1'1R _ R(l3)-R(10) _ (13 2 +5x13) (102 +5x10) 
1'1x- 13-10 - 3 

1'1R = 84 = 26 m 2 taQ rnnh 1 tff'ls 
1'1x 3 "! 

2 
S(x) = X + 20x + 200 nJlbli '1 

anHLff'llitL'BliL'Brn'BBJ'BtS S(x) Qbaru:wrn~ x = s &94 x = 10 &~ '1 
IJ I 

2. ~nHLff'lliCL'BliL'Bbli'BBJ'BtSH~l':'l'BS f(x) = x
3

- 1 mrnnm x fLliL'Urn~ 
IJ IJ 

a t94 a+ h '1 
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tUx tit1JliL'i:Hlirl x 1 = 1 sit &94 x2 =a sit &Sl&&f:lQI2HLffilitL'i:j'i5'iJbli'i:jUJ'i:j 
w w 

l'lP _ P(x2)- P(xl) _ P(a)- P(l) _ (a2 + 20a + 8000)- (1 2 + 20 x 1 + 8000) 
l'lx - x

2
- x

1 
- a- 1 - a- 1 

=(a-l)(a+1)+20(a 1)=a+ 2 l 
a-1 

~um~&sit l'lx nHitfi~G ( ~ l'lx_,O) &SlgHLmlitL'i:jti~rn'i:jtsJ'i:j ~ 2rinfifit1Z 

~ ru t' tJ rn ttni th Hlflti tL'i:jtiL'i:j rn 2 n.n: ttfl ru fi n.n ci ~ tll ru 
w 

lim AP = limP(a)-P(l) = lim(a+21) = 22 <J 
fu:--;.0 a-•l a-1 a->1 

e1 llP ~':I er • 
Hlflli&L'i:jti1Jbl52rul: lim A .. = 22 ~tnithn:jHJ&2H9f:l'i:j2 P(x) Lfi~ x = 1 

w Ax --;> 0 L.lA 

"" 0 • 
t'i..fl t15n rul fi MH M~ P'( 1) = 22 <J 

0 • 0 

ruuniHH 
II 

duns93 

150 

an f( 1) = 1
3 

= 1 

..... f(l+h) f(l) 
dn h 

f(l+h)-f(l)- (l+h)
3
-1

3 

h - h 

- (l+h-l)[(l+h)
2
+(l+h)+l] 

- h 

= (l+h)
2

+h+2 

~n limf(l+h)-f(l) = lim[(l+h)2 +h+2] 
h->0 h h-->0 

2 
=(1+0)+0+2=3 
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? 

n:rll_!'i~ x = -I n. f(x)=-x-+4x 

2. g(x) = x 
2 
-4x+ 5 tsll_!'i~ X = 2 

tl. 3 2 y =X - t24Ui~ X = 0 

= h[(a+h)
2

+a(a+h)+a
2

] 

[. f(a +h)- f(a) 
1
. h[(a + h/ +a( a+ h)+ a

2
] 

Ill = !ill --'--'----'--:-'---'------" 
h-0 h h-•0 h 

'!:{ f'(a) = lim[(a+h)
2
+a(a+h)+a

2
] = 3a

2 

h~O 

Q,) 0 I ? 

ttrH55nrwl~HuHfi5J f'(x) = 3[ '1 

t:::1} ...., cr c:;p c< v o , 
n:iH~ f'(x) tS~St~'i:Hl f(x) t~dl~St~'tlSttlrnnrwl~ttllru 

I I 

f'(x) = lim f(x +h)- f(x) 
h-0 h 

tt!HltHLfHH~~Mt;gl y' , ~~ , :)·(x) MUflUfflbtd'hltS y = f(x) '1 

o ~ o ~ cr 2 
ruun~f!l'3 tt~~J~Ejt~'tls f(x) = x + 3x '1 

n. J mtJ1 t~ f'(x) '1 

2. Jn /'(0) Sb f'(-1) '1 

n. ~n f'(x) 

duns9J f(x+h)-f(x) = [(x+h)
2
+3(x+h)]-(i+3x) 

= 2xh + 3h + h2 
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2 
lim f(x +h) f(x) _ lim 2xh + 3h + h 
h o h h-o 

= lim ( 2x + 3 + h) = 2x + 3 
h -> 0 

2. H'l f'(O) = 2 X 0 + 3 f'(-1) = 2(-1)+3 = 1 

nnHur1h~ 
u n 

n. tt!hftaMIU1tH~td~ Ma~tiaMW~MblW StH~t~ta)jru~nncraa&d~ah 
I l JJ I I 1J 

= c l:?'iOlS : 

= lim"-'---!-~-'- = lim c- c = lim 0 = 0 
h () /z->0 h->0 

I dj f(x) = c [;frlg f'(x) = 0 I 

0 et r:J eJ 

ul:m8~S?'i'i:3Sft5li5?1Mhlli5 j'(x) = X
11 

r:L:Jru nEIN !:?'iQlS 
l JJ I · 

f(x+h) f(x) = (x+h) 11
-X

11 

fi'ltl U = X + h ttfl I1J h = U -X ttl h __,. 0 b frl g U __,. X 

'( ) ( ) n n ( ) ( n l 11 2 11- I ) !:?'iQlS: fx+h-fx =u-x = u xu +u x+ ... +x 

n-1 n-2 11-l) = h(u +u x+ ... +x 

f'(x) = limf(x+h)-f(x) = 1im(un-I+un-2x+ ... +x"-l) = x" J+xn I+ ... xn I= nx" I 

hO h ux ~ 

n n 
I.J 

~ 11 n-1 m f(x) = X tfrlg f'(x) = nx 

o cr o c:p cr 
- mmg~S?'i'i:3Sdbli?'iM13SSI:G~Sb~S?'i'i:3S : y = kf(x) 

1 I 1.J 1 

l:?'iOlS y' = lim kf(x +h) kf(x) = k lim f(x +h) f(x) = kf'(x) 
h-0 h h->0 h 
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n. y = 8 n 3 
o. }'=X R. y 

n. y = 8 t ::n g y' = ( 8) = o '1 

R. y = -2/ r:mg y' = (-2x
4

)' = (-2)(4)x
4 1 = -8i '1 

- 2007 
n. y = - 2008 2. y = 

3 5 
R. y = Sx '1 

0 ~ ~ 

- mmgdrnums~BR1:Hl : y = f(x)+g(x) 
U I 

tRfflb F(x) = f(x) + g(x) 

tRUlS F(x+h)-F(x) = [f(x+h)+g(x+h)]-[f(x)+g(x)] 

= [f(x+h) f(x)]+[g(x+h)-g(x)] 

y' = lim F(x +h)- F(x) = lim f(x +h)- f(x) + lim g(x +h)- g(x) 
h->0 h h->0 h h->0 h 

y' = f'(x) + g'(x) 

""' m y=f(x)+g(x) tS18y' = f'(x)+g'(x) 

0 ~ ~ 

- mmgd rn~ntS~SR132 : y = f(x)- g(x) 
1 

tRtilS y = f(x)+(-l)g(x) tS18 y' = f'(x)+[(-l)g(x)]' 

y' = f'(x)+(-l)g'(x) = f'(x) g'(x) 

~tHS8 I l:tl y = f(x)-g(x) t;:;ng y' = f'(x)-g'(x) 

2 n. y = X + 4x 

3 ? 2. y = x - 3x-

4 2 
R. y = x - 2x + 3x- 2 

ttfiru9lm~n y'(O) ~b y'(-2) '1 
""'"' 

ttfiru91£g~nt~1t~U1h x = 1 ~b x = -1 '1 

ttfiru91 man y'(O) '1 
""'"' 
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n. y' = (x
2
)'+(4x)' = 2x+4 , y'(O) = 2x0+4 = 4 

y'(-2) = 2(-2)+4 = 4-4 = 0 '1 

3 2 2 ? 
2. y' = (x )'- (3x )' = 3x - 6x , y'( 1) = 3 x 1--6 x 1 = -3 

? 
y'(-1) = 3(-It-6(-1) = 9 '1 

?1. y' = (x
4

)' (2x
2
)'+(3x)' (2)' = 4i-4x+3 

y'(O) = 4x0
3
-4x0+3 = 3 '1 

"" " 1 3 2 y'(O) s~ y'(l) ts y = 3x· -x '1 

0 " "' - LHmHHli?irul&SHS?i'i:3S : y = f(x) · g(x) 
I I 

&?iffl~ F(x) = f(x) · g(x) 

t?itflS F(x+h)-F(x) = f(x+h)·g(x+h)-f(x)·g(x) 

= f(x +h)· g(x +h) g(x +h)· f(x) + g(x +h)· f(x)- f(x) · g(x) 

= [f(x +h)- f(x)]g(x +h)+ f(x)[g(x +h)- g(x)] 

1
. F(x+h)-F(x) 

y' = F' (X) = lffi --'----:'----'---'-
h->0 h 
. j"(x +h)- f(x) . "'-g('-x_+_h;-) -_,g"-'-(-'-x) = hm ·g(x+h)+ hmf(x)· 

h-0 h h-0 h 

= f'(x) · g(x) + f(x) · g'(x) 

.., 
m y = f(x) · g(x) &S"H y' = f'(x) · g(x) + f(x) · g'(x) 

0 • 0 
~ "" " "' n. ?irulS"HwH1 y' S~ y'(-1) &SHS?i'i:3S y = x(x-!) '1 ruUTHif:U 

u I 

~ "" " "' 2 2 2. ?irulS"ltwH~ y' S~ y'(O) &SHS?i'i:3S y = (x -2)(3x +x) '1 
1 

n. y' = (x)'(x-I)+x(x-1)' = (l)(x-l)+x(l) = 2x-J 

y'(-1) = 2(-1) 1 = -3 '1 
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2 2 = 2x(3x +x)+(x -2)(6x+ I) 

3 2 
y' = 12x + 3x - 12x- 2 

y'(O) = 12 X 0
3 + 3 X 0

2
- 12 X 0-2 = -2 '1 

"" , d 2 3 
~. ~Hl.llSl y' 2h y(l) [2~2f:l'e2 y = (x -x+ l)(x· -1) '1 

1 

- G[mgdru&'unt2~2f:l'eS : y = f(x) 
1 g(x) 

[f:lfflh F(x) = f(x) 
g(x) 

[f:1Q12 F(x +h)- F(x) = f(x +h)- f(x) 
g(x+h) g(x) 

_ f(x+h)·g(x)-f(x)·g(x+h) 
- g(x+h)·g(x) 
_ f(x +h)· g(x)- f(x) · g(x) + f(x) · g(x)- f(x)g(x +h) 
- g(x+h)·g(x) 
_ [!(x +h)- f(x)]g(x)- [g(x +h)- g(x)]f(x) 
- g(x+h)·g(x) 

y' = 1 imF _ _,__( x_+_h7)_-_F-'-( x-'-) 
h ->0 h 

lim f(x +h)- f(x). g(x)- lim f(x). g(x +h)- g(x) 
h-->0 h h->0 h = ~~------~--~~~~----------

lim g(x +h)· g(x) 
h-->0 

y' = f'(x) · g(x) f(x) · g'(x) 
2 (g(x)) 

tti Y = f(x) 
g(x) 

y' = f'(x) · g(x)- f(x) · g'(x) 
2 (g(x)) 

., , d 

f:lrulSl[!::lHHs~~f:l-es~b[Lf'il'e : 

1 "" n. y = - [tflliHn QJ ~ n y' ( -4) '1 
X 

2 
~. y = X + 1 

X-

Y 
= (l-x)(2x + 1) f:l. 

3x-2 
[tfl ru9l man y'(O) '1 

'""'..!> 

,_(l)'x-(l)(x)'_ 1 1 1 n. y -
2 

- - 2 , y' ( -4) = - --- = - - '1 
X X (-4)2 16 

"" m g(x) .. o 
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"" .. 
t,~au;f! 

, (_,_x_2 _+_l~)'_,_(x_-_3~)_-~(x~2_+_l~)~(x_-_3~)' 2. y = ~ 
(x- 3 )

2 

_ 2x(x- 3) (x2 + 1)( I) 
0 

(x 3t 
2} -6x-x2 l 

= 
(x- 3 

2 
y' ( l ) = 1 - 6 X J - 1 = _ ~ = _ ~ '1 

(1 3 4 2 

1:1. y' = [(1 x)(2x+ 1)]'(3x 2)-[(\-x)(2x+ 1)](3x-2)' 

(3x-2) 

_ [(1 x)'(2x+ 1)+(1 x)(2x+ 1)'](3x 2) (1-x)(2x+ 1)(3) 

(3x 2)2 

_ [(-1)(2x+l)+(l x)(2)](3x-2)-3(1 x)(2x+1) 
- 2 

(3x-2) 

_ (-4x+ 1)(3x-2)-(6x+3-6i 3x) 
- 2 

(3x-2) 

= 

= 

12x
2

+ llx-2-3x+6x
2
-3 

(3x 

- 6x
2 + 8x- 5 

(3x-

2 
y' ( 0) = - 6 . 0 + 8 . 0 5 = - ~ '1 

(3. 0- 4 

1:1 M 21 ~ i':i1 t 1 y' ab y'(-1) " c' X 
Fi. tSHSI:1'i:Hl y = - '1 

1 x-1 

2. 1:1 M 21 & i':i1 & ~ y' ab y'(l) tSHSt1132 y = x+
7 

l '1 
1 -

X 

R. t1M21~i':i1&~ y' sb y'(o) tSHSt113S y = (x+ l)(l-x) '1 
1 2x-l 

H~t113S .f'(x) 'tf1Sti':i1t1 [f'(x)]' '1 H~t113S [.f'(x)]' = (18x2 2x+3)' = 36x-2 tUTlm 

bi':i1t~9 2 ts f(x) '1 

bRfiM~hlHhl~ f"(x) = 36x-2 '1 
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0 ' 0 b?'i~H~f.'i'i:3~ f(x) = 4x
3
-12i+3 ruUTHH!1~ '1 

u 
'> 

b~'l:3j~ n. an6H'i:3 x f'(x) = 0 '1 
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" 1. Him~ f'(-3) f'(o) sb f'(2) y 

"" <' r;!:fl ruq_,uLmumbH~?l'i:32 f '1 

2. H~?l'i:3S f(x) = 2x' 16x +II 'i::fl2Lfflli C '1 

~ f (!/ u 

n. ln~1H'flm~61 L n:Hl.11.HLf'ilti c 

1J1~G'l.flu A(2, -5) '1 

2. Hi~'i§mm:::n~~i:lrn'i::flsm?Jrt.n'irnti9~r;~ -Jo r;tfiruihsbumu c '1 
~ 1 w ~ 

3. H~?l'i:3S f(x) = 4x
3 

+ 9x
2

- 30x +I 'i::flSLfflli C '1 

n. an~HH!:fl r;s ~213TIG'l.flmh ~sLmu c ~i:l rn'i::flsu~~ugmu~~r;l:ln '1 

2. ~n~'i§ma~su:::n~ugiJbr;:;ng '1 
~ 

2. u~~U81J1~ A m~Lmu c ~ht9J61L61~ B '1 ~nHlu~~~s B '1 

6. MnJl9~r;t.rl»o~J'fH1 an»~m'i::fl shHtiJl.H'i::fl r;tfiru~t\mnh»ounr:l~2H9?113SS1Jt15'l 

~mnhr;Lm'l:3 : 

~ 3 3 2 4 n. y = X + X + 
? 

2. y = x(x 3t 

7. »~?J'i:3S f(x) = i + 3ax
2 

+ 3bx + 2 'i::flSH~m'i::flm]uU1~ x = 

lj1tJ X = 2 '1 

<' 4 "' 3 "' • " 8. »~?1'1:32 f(x) =X +29 sb g(x) = 4x 'i::fl2Lfflli cl sh c2 '1 15~61 D L~liHnJ 

HHi:fltS ffl~Lfflli C 1 sh C2 dJh[lL61t\ A sh B '1 ~nLli~~h»liJl.H'i::fl~SH~~ [AB] '1 

172 

PROEUS DARA



9. ti~:l hi~ MnhL~tmnn hl~hJ'\fruYlsLr:ihLutH~ a '1 
I 

tt:ifil£'i runtu m n td fi'i~~ fin rrHnhu S ~u~tfilrtfl 
~ q u u u 1 

lis'Jffl '1 tt:J'liritdntsihlru§'imsm'i'liHth~rut't:Jru 
I q q U U 1J 

'tflsntlmt!ihl~~2sru~ tUiru[!St:iL'tlli '1 an~t~ 

X t~'tlj~L'liHtl'tflS'tfl2~U~~ '1 

10. d'tlru~msmfinn'tlM 88.2 t~,h~fil'ijghlrnJanhf::ii'tlntd~ '1 5tlaru:tnru t1Sl'9t'ifilli5 
_..IJ I GU £1 U <I ~ W 

1 

n. t~nharu:t n ruli21 s1 219 t'ifilru'tlnt'9ti~nmritida~ '1 
q 1.... l_j ,...... .:; 
I 

2. antru~smfits~nts12nn: 21Sl'9~tih '1 eJj "" 1.... u 

tJ. antru~smfits~n&sitnrumfitigtd~ '1 eJj <N I.... GV .:; 

11. ttJQlm 1 ~13 ru fil'ijg hl rnl~ ntd~ hl & 1::ii tvl 'rlhflfilhl t m ru'tfls t bliiu s t~'tl 
~ ... IJ .:; eJ 

I 

V0 = 39.2m·s-1 ttiiru'tflSu'tflrum s = -4.9?+39.2t ~~ctlt~H'ltltd~'liSltltl t1Sl'9 
~ w & ~ 

'Lmru'tln '1 

n. ~ntru~sts1~ts12nn: t 'li~tinmamQJ '1 

2. t~tsitnrun.mtt:Jru1~fi5msin'tlM2MUd~ '1 ann'tlMtSl:l '1 
"'"' £1 £1 I £1 

I 

t:i. an~ru:tnrut't:Jru1~t\5~nhrutnffifilhl '1 
"'"' q 1 I 

173 

PROEUS DARA



1.1 iifiimnsutmuisH~Fitr~nU]m 

Bitngff 

" 3 2 tS f(x) = -x--3x +4 '1 

0 • <$ 

mm81Jl'li x EIR ?J D = IR '1 

- 9nHttb~aunn : 

y' = f'(x) = -3x
2
-6x = 3x(-x-2) 

f'(x) = 0 M'B~rn x = 0 , x = -2 

" ., MffiHS f'(x) 
!] 

-2 

f'(x) - + 

., rit~'li~'tfltnJu : 

0 +oo 

t l:flSH'liJ'linmuJuUl~ x = -2 tUi ru f(-2) = o 

t 'HlSH~ml:flmJuu1~ x = o tUi ru f(O) = 4 

- ru1lri 

limf(x)= lim[i(-1-~+~)J= +oo 
x--oo x->-co X X~ 
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X -00 -2 0 +OO 

f'(x) + 

f(x) 

+00~0~4~00 

X -00 -1 +oo 

f"(x) + ~ 

.., 
tUlli5 y = f(-1) = 2 

I 

tihtl 
~~ 

gnu IGfW1Gati~l dn 

(-1, 2) 

f"(x) = -6x-6 

f"(x) = 0 fd'i:3'i:H15 x = 
u 

- tmu : 

e G LLI1 GL'i5 fd ~ ~ n tl Lfilli 2 tl ~ flJ 
.., 

tti x = 0 tr:iQlS y = 4 

ttly=O tr:iQlS-i-3x
2
+4=0 

2 2 
-x(x I) 4(x-1)=0 

? 

(x J)(x+2t=O~x= ,x=-2 

• tif:n~th'in~GMtsm~ I(-1, 2) 
"' l_j 1 

y 

'"' mst1:39MLUl'i59fd f'(-1) = 3 '1 
3 2 

y = -x - 3x + 4 

- -1 

fd~mmLtl1:3 tr:ims y = i 3x
2 

+ 4 
IJ 

y = 3x + 5 

Y + 2 = -(X- d 3(X- l )
2 + 4 

Y = -X3 
+ 3X dlHSr:i'i:3Stfdfd&s X '1 

1 

Cl 0 • 

- tti!:HH'Ulel : D = 1R 

17<; 
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"" 2 ., nlH1 : y' = 3x -6x+4 
-00 +oo 

+ 

., ti.HJJl ts~ y' : 'i:fl S ll = -12 < 0 sl 2j 'v' x E IR , y' > 0 
....,., 

lim (x
3
-3i+4x-2) = lim [x3 (1-~+±-~)J = +oo 

x- +oo x-> +CO X x2 x3 

- mnhH~unn - mmmh a21~hnnnmu~ 
I 

y" = 6x- 6 , y" = 0 ~ x = "" ttn ru y = y( 1 ) = o 

X -00 +OO 
y" + 

... 3 2 
my= 0 tRQlS X -3x +4x-2 = 0 

0 3 2 mmg x = 1 tRQlS 1 -3 · 1 + 4 · 1-2 = o 

• 3 2 3 2 
tRffitHuHM~ . (x -3x +4x-2)-(l -3 ·1 +4 ·1-2) = 0 

3 3 2 2 (x - 1 ) - 3(x - 1 ) + 4(x- 1) = 0 

2 2 
(x-l)(x -2x+2) = o~x = 1 'Lmg X -2x+2 = 0 ~SYM<J 

1 11 c:a> I 0 I I Q 

., 15~6'i'li&S~Lfi1UL£1t1tHliJ1:WlHi /(1, 0) 'i:flSt'\3~llilLQl159M y'(1) = 1 '1 

"" . " ., hl'i3FnmSln15& y = y'0(x-x0 )+y0 = l(x-1)+0 = x-1 
"' 

9 OeJ Q ':1 --7 
., unt;&: ffi'\315tru~nrtHS 01 tRQlSm'\3smn~'i3ru 

~ ru u nn w 
1 u 1 

{

X= X+ 1 

y = y 

nJg mm~'\3 : y = x 3
- 3x

2 + 4x- 2 
IJ 

Y = (X+ 1 )3
- 3(X + 1 )2 + 4(X + l)- 2 

3 ct " Y = X + X dl H' S R'\3 S t hl hl t S X 
1 
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1.2 3 2 
y = ax + bx + ex+ d 

" 0 • 

- tt!SrHJ..flii : D = !R 

2 
y' = 3ax + 2bx + e 

wJ m13 ru <t 

tU y' = 0 l:flS'i.Ht52't5 't5fflS't5hl tS"JgHSf.l't9SfflSml:fltw'lmg '1 
"' l 'A.'-'b ~ 1 ...... u 

"" 
3 2 { + 00 m a>O lim (ax + bx + ex + d) = "" 

x _,. +co -oo t't5 a < 0 

a>O a<O 

y' = 0 X -00 XI Xz +oo X -00 XI Xz +oo 
"" 

<P <P m s 't5 hl m y' + ~ ~ + y' - + -"' 
trij~~ 

y YJ /+oo +oo~ ~Yz~ 
XI, Xz 

-oo/ ~Y{ 
y 

Y1 -oo 

X -00 Xo +oo X -00 Xo +OO 
y' = 0 

y' + ¢l + y' <P - -
1:fl s 't5 hl2 't5 +oo "' I 

xo 
y 

Yo~ 
y +oo 

------------JII"" ~Yo 
-00 ~ -00 

y' = 0 X -00 +oo X -00 +OO 

fflS't5hl y' + y' -.... "' 
+oo y +oo 

y ~ ~ 
-00 -00 
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- G rt.fl tWiJ~ : y" = 6ax + 2b 
l 

Lf111Hll~HHj~'i:Hhnsf1lli)mti~ 1(- :a' y(- :a)) btfirut~:Hlit:tl~r;~gtsLFnli '1 

- L mu 

a>O a<O 

y y 
' 

y' = 0 

r" JT:~ .. 
I \. 1:fl S 'iJ ft.HH [\. "' v 0 '- ~X / ov X 

&~Jb~ 

y J \ 
' y 

y'=O ' 
1:fl s 'iJ ftj ~ 'iJ o/ -"!' X ~ 

0- X 
"' l 

I \ 

y' = 0 y¥ ~ y 

ffl S'iJ fl5 !' v 1\~ .... "' 
"' I 0 X 0 \ X 

i,~i~i ~nJlHOJfflrlsb hlciLFnli mbH 9m~ 2 ~b bLFn'i§ 

~ 3 2 1 '1 n. y = x +x -x-

2 '1 

., 0 ' 

- r;1:JSnrt.fln : D = IR 

<~> nJh1: y'=-4i+4x=-4x(i I) 

" <I> M l:1ll b s y' : y' = 0 ' X = 0 , X = -I , X = I 
~ 
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X -00 I 0 1 +oo 

-4x + + 0 - -

x2 -1 + D <D + 

y' + 0 0 + 0 -

.. 0 Q,J !l t::J1 Hfi'UH:flW 'UmLfiw x = -1 , x = 1 tUlru y(-1) = y(l) = -1 '1 

H'i5Jml::llw:]ti'i;1li5L616 x = o ttnru y(O) = -2 '1 

n~~- • 1. 1. 4( I 2 2) 
- bU o bl • !ill y = !ill X - + z- 4 = -00 

X-> ±CX. X-> ±00 X X 

- mnhHGUIH1 

X -00 -1 0 I +oo 

y' + ~ t + ~ 
-I -1 

y 

-00~ ~-2 ~~~ -00 

2 
y" = -l2x +4 

Y" = 0 X = + J3 , - 3 

13 
9 

X -00 

y" 

4 2 
y = 0 tl':lQlS -x +2x 2 = () 

J3 
3 

crn.ncrm~ 
I 

(- J3- 13) 
3 , 9 

mh r = i (r~o) tl':lms r
2
+2t-2 = o , 11 = -4 

J3 
3 

~ ct C) eJ 'I;) 

• HnJ~g : y dlHf=Jl':l'i:3S~ t218HnJHHI::ilt8 y'oy dlHnJ~gtSLf11'i5 '1 
1 1 

+oo 
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X 

3 
2 

3 
2 

y 
41 
16 

41 
- 16 ""-2.5 

y 
3 

1 2 
X 

' 

r--_- _, 
- 41- - - -
-16 

4 2 
y = ax + bx + c (a"' 0) 

... 0 ' 

- ti:Hli'Hl..fH1 : D = R 

3 2 
y' = 4ax + 2bx = 2x( 4ax + 2b) 

y' = o l:llEltHutn~ru?J~ d5 ~;;,: o 
" u a 

"" 
( 

b 
) = { 

+oo m"" a>O 
l. 1" 4 1 c 1m y = 1m ax + -

2 
+ -

4 x--;> ±"' x .... ±co ax ax · -oo &U a < 0 

- UM13m~ y" = l2ax
2 + 2b 

1 

y" = 0 

Q) Q) b QJ 0 tQl 

y" = 0 l:llS~MrJHOJb~ m a <0 &'Ul115Lff1Ul:llS13CW113mnm '1 

- mnh~Clunn 

a>O a<O 

y' = 0 X -00 0 +oo X -00 0 
... 

y' t y' t l:ll su ftj &fi - + + 
" 

+oo 

-

~115?1~ +oo +oo 

-oo~c~oo IJ y ~c~ y 

y' = 0 X -00 XI Xz x3 +oo X -00 X! x2 x3 +oo 

"" t + f - f + f - f + f l:llSUMU y' - + y' -" 

ttlJh~ 
+OO Yz + 00 y Y! Y3 

y ~ / ~ / -00 ;:11"' ~Y2~ ~00 
Y1 Y3 
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3. 

C) C) " 

• HnJHHtiHS dlHnJ~8t2Lf1115 

y' = 0 

'i:fl2~1futfi 

'iH1HH~ 
\.1 

y' = 0 

'i:flsyruli 

t~Jh~ 

(~ < o) 

4 2 
fi. y =-X -X + 2 

C» ':) 

I 

a>O 

y y 

X 

4 2 
2. y = x - 2x + 1 '1 

ax+b 
y = ex+ d (c;:O, ad-bc;:O) 

X 

y 

X 

3.1 ffiM1HH1UHffiU 
1 u l,j 

li. ~ rllY a ru I cy ':1 cf 

'USlfi L dlffin1~fifit2Hfl't5 C fflhH21=1~2 y = f(x) fil&"lH1.fTl 
,; I U l.j I 

o~ru MH ricrn11o M &s c tvlu~~ L 2n~mtJ2J tsir;rJrn 

y c y y 

L 
H H 

0 X 0 X 

c 
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X 1.99 

y = x-

1.999 

t1:'1Ql2 lim y = -oo '1 

1.9999 

~JliH9]ricli x runf'it~mstf'iQf'i 2 n21tl 

hli tf~-u~si:'l~S'tfl2f'it~1ti'Hl2 ms trith941 ms 
61 1 6\J (.9- "'"" 

""' . gumu '1 
<> 

t1:'1Ql2 lim y = + oo 

ntln~rUlflltlrJH2:5 u'tflllJ MH nt3n.nu M 
~ ~ I 
I 

2 

~94m:nci'tfl2 M~Al~ x = 2 2riQf'iM2'i Alb'lHlmt3n.nu M 
4 U U I 

2.0001 2.001 2.01 

y l_ 
M 

X = 2 

1
. 2x-l 
!ill = -00 lim (2x- l) = -3 

x--i+ x+ 
X_,. I + 
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l
. 

1
. 2x 1 

1m y= 1m--= +oo 
x-•-1 x-•-1- x+ l 

tt,mg lim (2x-1) = -3 

x--1 

2(x + 1) n. Y = --'---'­
x-1 

2 
2. X 

Y = x+2 

-2x 
t?lffitHdHfdJ f(x) = ---

x( I ~) 

lim f(x) = -2 tt,mg 
X--;.. -CO 

lim f(x) = -2 tt,mg 
x-+co 

-2 

X 

lim 
x->-cc 

lim 
.x->+cc 

ni:lnHUlt2g u1:fH55 MH ri8rnJu M t94 
"' "' 1 1 

' "' ~ 0 'i52lfi L: y = -2 2fiwfifd2~ nHlilliTlurulG M 
~ U U I 

H\ t bfj, fil'i5 t 2 f t 94 m tiJ H 2 2 '1 
L.:. "' G1 

t?ltn'li2l~ L : y = -2 tnffiM'l§&HHtln 
~ 1 u 

t21_,fil'liffltl f '1 

x->-! 

x--1 

lim (x+ 1) = o-
X-> -J 

l 
= 0 -

X 

I 
= 0 -

X 

X 
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0 • 0 

ruunr~t:u 
1.1 
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.., 
nHl.fl lim f(x) = b 

x~ :too 

y y 
1 

" 

L~ 
L b 

-- / 
v-

0 
..... 

0 - X 

y y 
~~ p 

0 0 
"' - X 

b 

~L 
b 

.., • 2x+3 
~nffiW'tH'ifH[;JntSUffltimtl y = --

1 1 U X-

n 2 nJ~ ttn t Sfilt'i run 2tlfil?1 ttitl 

~ tLnfflt'i run t ~~ t'0fil?1 ttitl 

- duns@ 2 

2x+ 3 
x( 2 + ~) 

--= 
x-I x( 1- ~) 

lim y = lim 
x~+oo x~+co 

3 2+­
x ---
1 

I-­
x 

3 2+-
__ x = 2 

1 
l --

X 

lim ! = 0 
x->+oo X 

..... 
X 

"-
___/-LX 
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x+2 
n. y = l-2x 

x-1 
2. y = 

+ 1 

ax+b 
y=-­

cx+d 
(a;=O, ad bc;=O) 

D=IR-{-1} '1 

• t~1t"a : f'(x) = (2x-l)'(x+ l)-(2x-l)(x+ 1)' = 3 

(x + 1 )
2 (x + 1 )

2 

2 0 

ttilt15 (x+ 1) >0 mmg x;=-1 &SH f'(x)>O " • ftHTIHS f'(x) 
~ 

0 mmg x;=-1 '1 

lim f(x) = lim 2x-I = +oo 
x->(-lf x->(-lf X+ 1 

f(x) = lim 
x->(-1)+ 

2x-1 
x+l 

1 2--
__ x = 2 

1 
1 +-

X 

lim (2x-l) = -3 
x->(-Jf 

lim (x + 1) = o­
x->(-1) 

2x-l = -3 

lim !=o 
x~ ±oo X 
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X -00 -1 +oo 

f'(x) + + 

f(x) 

X = 0 ~filf12 y = -J 

y=O tfi(f1S2x-1=0¢>x=! 
2 

2x l 
y = 7+1 

y + 2 = 2(X -I)- 1 = 2X 3 = 2 _ .:?_ 
X-1+1 X X 

Y =- ~ ctlHSfi'tH~tt\HutS X '1 
X 1 

y 

------ 5 
,, 
'' 

-~ _,_ -
,, ' ,• 
! 1\ I 

' '' 

' ' 
' ' 

5-2 
2 

'' ,, 

4 

y = 2 

hl flJlHG ~ ffl t1@ b Lffl'U t s ax+ b "'"-' "' y = -- twru e¢0 2b ad-be¢0 
ex+d 

D=R-{-~} 9 nHi::liHG~fflbl 

Ill n:l'hJ y' = ad- be 
(ex+ d)

2 

"" m ad- be < 0 t m g y' < 0 

lim ' "" d "" " f(x) = ±oo tmgumfi'tflSnmm~ x = -- ctlHlM'l§fifirnJHSUmumb 
& c 1 u 

"' H8fi'l§8 '1 
1 
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ad -be> 0 ad- be< 0 

_q_ d 
-00 --

X -00 e +oo X e 

y' + + y' -00 -00 

a a +oo +OO y y 

a/ 

- -
~~ /c c~ 

-00 -00 e 

"" "" - nHlJJ ad- be> 0 - nH1fl (ad- be)< 0 

y 

a 
y = -

c 

----------~~+--------~ 
X 

d 
X=-­

e 

a 
y = -

c 

flinJlHnura1 sh tu~Lmu&sH9 r:J'ea:nh &Lm'e 
x-1 n. Y = --
x+2 

2-x 
2· y = 2x + 1 

p y 

\ 0 

e 

+OO 

X 
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• lime= c crtm8Lt1ticr~!'Hr.la c 
x ->a 

011 limx=a 
x->a 

011 lim (f(x) ± g(x)] = lim f(x) ± lim g(x) 
x->a 

011 lim(f(x)·g(x)] = limf(x)·limg(x) 
x ->a x->a 

<~~ lim f (X) = xc,.;l~_a:.:_f-,..( x....,.) 
x->ag(x) limg(x) 

"" o m lim f(x) = L 
X-> X

0 

"" • m lim f(x) = R 
+ x-x0 

• f 'i:flS nHh1U1~ x0 

x-->a 

"" m limg(x)¢0 

x->a 

• ru~ntS rl'Ultnt2"hn~~ S S ~til ru~n tS 51 ttl ill'i:flS ~ tUnUdlb ttl 
I l.J Sl 1.1 

e ru~ntSDJffltlMS&'l StsiU'~~s ~ ~dlt:Hl.Ht{Jmnh ru~ntS~ ttl ill'i:flS~ 'LnUdlb 

tl'=lt 2imt:1 runsh ru~n ts ~ ttl rn'i:fls ~ tLndmh tf:lt 2imt:1 tub 

e drumJu Ay = f(b)-f(a) m~unutL~i5~ill'i:H:3J~&s y = f(x) mrurun X 
~ b-a u 

'i5 t~liL~ ru rl a t 94 b 
1.1 

• f'(a) = limf(a+h)-f(a) dlttl1t~t2~2f:l~S y = f(x) tsiU'~ x =a 
h--->0 h I 

• (c)' = o crcmgLf:lticr~str.l~ c 

• (x")' = nx"- 1 Gtmg n EIN 

• [kf(x)]' = kf'(x) ttlru K dlmf:lrultr.l~ 
1 

• (f(x) ± g(x)]' = f'x ± g'(x) 
011 [f(x) · g(x)]' = f'(x) · g(x) + f(x) · g'(x) 

e [f(x)J, = f'(x)·g(x)-f(x)·g'(x) ttl g(x)¢0 
g(x) [g(x)]2 

J"(x) mni'h1'9 1 ts J'(x) ttfiru J"(x) dlttl1t1'9 2 &s~st1~s y = J(x) '1 
1 
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o m~n.rtLQltl9fUCEl'i5~i;hh2hLmtHntl f U'i~ (x0 , y0 ) 

m = lim f(x)- f(xO) = dy(x
0

) = f'(xo) 
X -> x0 X - Xo dX 

o fU~mm~~thahLmtimb f U'i~ (x0 , y0 ) 

Y- Yo = f'(xo)(x- xo) ~ Y = f'(xo)(x- Xo) +Yo 

c' C» C) I 

f dl~Hl?l'!HlUHsitrutHSlg (a, b) rugumtfi f'(x)<O 'il!i'i5 xE(a, b) 
1 1 ..., l w 

d ~ C) 1 

f dl~Sl!i'iHHt:HtrutHSlg (a, b) ruguffl&fi.f'(x) = 0 H'l'i5 xE (a, b) 
I GV 1 W 

l
f'(x)>O 

f'(x) = 0 

f'(x) < 0 

{

f'(x0 ) = 0 
f 'i:fl2~ftm'i:fltu'1'i5'ifi~ x0 mrurun 

U G f"(x0) < 0 

f 'i:flS~fim'i:flm ti'ifitl x0 mrurun .,. U , {f'(xo) = 0 

G f"(x0) > 0 

0 

tHmg X<Xo 
0 

mmg x = o 

0 

tHmg X <Xo 
0 

mmg x = o 

0 0 I '1::1 C) cJ II 4::» 

o nn.rp:; I(x0 , y 0 ) dlullijm'i5m2&2J&mtlmb t mrurun&2J&mtltQltl ( ~l:lfi} Gru 

[a, x0 ] ttflrunfi ( ~tmh) tru [x0 , b] 

o ~mJmnUllijum~&s&'2J&mhmh t 

atms9J ~fi f"(x) 

atms92 ttiHLNlrufU~ma f"(x) = o 

dtms93 MfiJlfU~ts f"(x) 

tru~s&snruSl : Ulliju M(x = f(t)) 'i:flStru~s v = ~~ = f'(t) 

9 .. " "' 3 2 - ~u~mrl ShLm'i5&2~9l!i'i§S y = ax + bx +ex+ d (a"' O) 
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a>O a<O 

y' 0 X -00 XI xz +oo X -00 XI Xz +oo 

"" ~ ~ ~ ~ ffi81H1HU y' + - + y' - + -
"' 

&dJb~ /Y1~ 
+OO 

+oo~ ~Yz~ y / y 

-00 Yz 
Yt -oo 

y' = 0 X -00 Xo +oo X -00 xo +OO 

ffi 8 '\5 hl ~ '\5 
"' I 

y' + <P + y' - 1 -

+OO y +oo y ~ 
~Yo ~Yo 

-00 ~-00 

y' = 0 X -00 +oo X 

y' + y' -
fflS'lihl 
vi "' +oo 

y 
~ 

y +oo 

~ -00 -00 

a>O a<O 

y y 

X 
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y' = 0 

y y 

y' = 0 

0 X X 

• 13n.nmtn~m(h;~g t2Ufilti '1 
1 a "" 1 

- HG~.mnsblfil'lit2~-Hj?ll:3a y = ax
4

+bx
2

+c (a.eO) 

• fflflbHG~.mn 

a>O a<O 

y' = 0 X -00 X! Xz x3 +OO X -00 XI Xz x3 +oo 
... y' - f + f - f + y' + f - f + f -'i::fl2tHd'li 

"' +oo c +oo y Yt Y3 
&dJb~ y ~ 

Y!/ 
~ / -00 ;:1"' ~ c~ ~00 

Y3 

y' = 0 X -00 0 +OO X -00 0 +OO 
Cl y' - f + y' + f -'i::fl2tinHfi 

"' 
1§ tll?lfl 

+oo +OO 
~c~ y ~c~ y 

IJ -00 -00 
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y' = 0 

y' = 0 

'tfl2'lHi5 
"' 

y 

y 

e 

y 

X X 

111 'USl~ L: x = x0 t:llffiM'!36HHlli~~2Uffltifflh y = f(x) 
& 1 u 

mrurun lim f(x) = ± 

x->x~ 

mru run lim f(x) = b 

ad- be> 0 ad- be< 0 

d d 
-- --

X -00 e +oo X -00 e +OO 

y' + + y' -00 -00 

+oo a a +oo y - y -

a/ 
/e c~ ~a 

-00 -00 -
e e 

X 
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ad- be> 0 ad-be< 0 

y 

____) a \ y = -
e 

\ s v- a 

I 
y = -

e 
~ 

0 X s 

d It X=--
e 

X=-

3 n. y =X +4X 

3 
2. y = - 2x - 6x- 8 

3 2 f:l. y = x - 6x + 9x 4 

1 3 2 I m. y = 3x - x + x- 3 
J.c. 13223 l 'W. y = 3x - X + X+ 

2. n~f:l~S f Rrulfitttlru f(x) = x
3
-3x+2 ttflli5'i::fl2Lffi'U C '1 

n. um mmcrru1B I(o, 2) mcrM11:mfis~mlh1l3'8 ls c '1 
lJl " I I a 61J 

I 

2. ~nhl~m:m~MhshLmu c L~~crLWJmufi 1 '1 

f:l. ru~mnhnlhmn&s f ahLmu c ~hf1L~rulu~Millm '1 
1 1 

y 

0 
X 

'--

d -
e 
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li. Slifit~ m &ti'tlj~~~fi'!H~l:flS~~m'i:flm]u~b~tiJU~'i:fl[U]U '1 

2. fdnJ1~G~filt1~bM~Lfiluts~~l=i'tlsthmg m = -3 '1 

Lfl~ x = 1 em ruLfilmhsb~nJmth1MLn~ x = 3 '1 

~"'). 9 ~ ' 3 7 
2. mliJ1~u~filt1SbfdhLfilUGiltl f(x) = x -6x-+9x '1 

5. ~~l=i'tlS fa(x) = x3 
-1 a(x l) YlSLfilU c" t9im'tlnt~fu'hf'i§g; a 

n. ~lint~ a ~'i:l'tl'J~Lfilu c" thsb~nJmli~M '1 

2. MnJ1~Gafilt1~bM~Lfilumb~9l=i'tlsthmgg;~~ a ft~ruanms '1 

c' 3 
6. ~9l=i'tlS y = X -X 'i:flSLfilU c '1 

li. ublmm A(-1, 0) mfiM111Ufdt1'tltJ5~tltlUfilU C ~tlU2l~ L 'i:flSfd~fil~ 
t.n""' Jl.) .Ill.! & 

y = a(x + 1) '1 

2. ~nM-l§film~~'iJgshLfilU c Ln~GWJU A '1 

fi. ~nn~~ a ttl'tlj~ L fil~LfilU c Ln~flaGWJt3bl4Jtl~ M 1 ~b M 2 tLnifl 

c' 4 2 - ~Sfi'i§S y =ax +bx +c (a,:O) 
1 

4 2 n. y =X + 2x 3 

1 4 2 3 
2. y =- 2x -x + 2: 

4 2 
R. y = x -4x 

4 2 
li5. y = X - 2x + 2 

13. y = - 6x
2 + 5 '1 
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~ cf 4 2 f!l If II f!IU 

8. &i!'i'\}H~m:Hl y =X -mx +3 U:lill m mmn &1:H'i '1 

n. ~nnt~ m trl~j~Lnllit2H~mH~t28'i:fl2thuvwo~Hh '1 

2. ~nnt~ m trl~j§J'LflllitaH~i!'i~a[lafirup:inHi '1 

"' 1 4 2 3 9. H~i!'i~2 y = 2x - 3x + 2 'ifl2'Lfll'U e '1 

n. tucimnbHrh.nmtaHai!'i~atag '1 :infinnmulit&aunm e '1 
I I 

i!'i. tuciti~littinmg sbLlllli e '1 

ill. ~ntu~mm~litmbHft5&'1:.1rnmlitm~fin.rp:i A(o, ~) ttfirutigsbLfllli e '1 

d 0 I 4 2 Q 

10. H~i!'i~2 f nnJlfitf:jl[jj f(x) =-X +2mx -2m+ 1 t'Ultl5'i:fl2'Lfll'(j em '1 

n. ~nfit~ m trl~j~H~i!'i~S f 'i:fl2H~tia'ifl&tiJtirhsbHtiJtia'i:fltUJm~ru '1 

2. MnJlHGunn sb tucit.mtifflbH~i!'i~s ! thmg m = s '1 

i!'i. ~nnt~ m trl~j~Lmli em mlitifnJHlli~tu1Jici~athu1maJb~ '1 

11. tibl mrrm mlit &'1:.1 rum a §1 ~ttl Hlhl~nn &aumti mb f : 
lil"'-' <1 tJ IU 

n. f(x)= 2x+I ti2lli4L 1 :x=0, L2 :y=2 '1 
X <I 

2. j(x) = - 3x+ l tiallit L
1

: X= -2 , 
x+ .: 

12. MnJlHG~mnsb tucit.mti taH ~i!'i~ s21b tt.m~ 
1 n. y=-

x-3 

x+l 2. y=­
x-l 

2x 
i!'i. y = x+ 1 

l-2x 
ill. y = 2(x-2) 

b. y = 2- 3x 
l-x 

l-x 
tl y =­

x-3 

x-2 
ti. y =-

2x 

0 

mmg xE(3, +co) 

G t m g X E (-co , 2 ] '1 

: y = -3 '1 
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13. HS?l'e'S f(x) = ax+b 'i::f1SH11'i5 H '1 
1 cx+d G 

n. ~nt'e'l=jM a, b, c sb d t!:tl ru~tlm Lffl'ij H ffl~ffl'e'Grup:; E(-3, -1) 

F(O, 5) Sb G(3, 2) '1 

~ c:p I Q} ':;) 

2. ant'e'?JM a, b, c stl d nn rut~tlm mnr~ : x = 2 tlHfHi.mr~r~rmHs'iff!U 
1 & 1 u L) 

H ttiiruu~~ L 2 : Y = ~x+ 1 'lhstlLmu H Lr~~orup:; A(o, 1) '1 

"' x+b 14. HS?l'e'S v = 'i::flS'ifflti H '1 
1 ~ ex+ L:. 
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n:. mt'e'l=jM b, c, d tfl'B'j2JLfflti H ffl~~ryffiu~MLn~ x = -1 ffl~~nJ 

HHf:JltSLn~ y = -I stlm~m'B' A(2, 3) '1 

2. t'dnJ1Hthfilr.stl M~Lmu H 'fs .t '1 

n:. MnJ1HGafilnstlM~Lfflti H 1 tsH~?l'B'Sntm& p = 1 '1 

2. ~nnHHf:JltstsGMti'ih A atlb'ifflti H 1 stlum~tn'i::f1Sm?JM'ifflU9Mttli 
u 1 L) & 1 Li .... 

1 -- '1 
3 

C» e::» 0 C» '? 

?1. ~nM'e'ffl~ffif9'e'~n&llh riHSLfflti HP '1 

an: n5 ru1oMutscr Mti'iti M m nh ffihl'e'nnilh ri~ mm run p fmm mr~ !~ '1 
1 1 ! Li /) 1 u Lili 00 

IJ 
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ell(!) (!) f cf 0 c::. ~ I!:) 

filBHl..fl SliUQlU mo n'i:H1H i:i rn'i:fl2 mHn niT! m ffifi:Hl..fl ~btilb &?J2-b'i:fl2 fila ntnnnu 
l..j .,; \.1 ......, ""' G\1 

u 

til b t t1 & 24 Q b t1 llil n ~ g Jl <j u ']Jl IT! R g b s b t' rn J b ~ u i:i 2 J til rl t n1 cu m H m g t ~ n 1: LO £U ~:1 £U 
1 

~ runb f]'i n5 fi i:iutilU rm 91 R 9-b sb filaa t'lh 241UultG m n.h~ 2 hl'inb rl.n r1 t ru-Jntil'iU.Fi r1 tS fild 
~~ u ~ ~ ~ 1 u~ ~ 

1 

R llil SlLUQ1U <j fil~ MnJlLhll~Ltil ~ n fild R llil SlLUUlUU'l~ Q12 runG~~ n tll R!: tll tij?J llil n~ ~til 
u u u 

<:>! ........ ........ s. "' <;l <:>! t'iu21::lu w 1 Blaise, Pascal, Cardan, Feunat, Bernoulli, Laplace, Poisson, ... w 1 ~~ t hlhltl lliln< fila hli 
l..j U Ul U 

AN Kolmogorov t2lm 1933 Q12 hlHhlaWSl n5'!§2 Mtl5hln'it:lli'9 f'dmmu <j 
.,; S1o:l ~ u l..j S1L,; 

u 
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!'.13 1'1 fl lo " 1'1 
h lJlJ WJ ~ LPWJ1,lffiR1S !::!El~Bl.JlJl l:! !;lh! !;JLru!;Jl.Pffi ~l!;p~UU¥~HU !::!JffiR~Bl.JlJl l:! 

c--. 1'1 1'1 u c--. 
h W~f!~S~ffi~l h!~l Z ssprnR!;lR~Hl!JWEl 

IJil f.i:3 11 f.i:3 r? c--. Ollll fl 
UUf:h!ffif1l£ll.JlJ WJ ~~ ffiRLJlJ WJ ~~l~:J LP~l h W ~~HHlWUUf:f!~ S~rn !Jl.l 1S!::!Elrn ~l 

c--. 1'1 1'1 UIJil ..... 
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h ··· !;{!::! s n !;{!::! z n !;{!::! I ssp rnR!;JWgl.!J.:Jl.JlJWJ~~:J~l LP~nLS:J ··· !;{!::! s n !;{!::! 

~ 1'1 
Z n !;{!:;! I );JUJgl.!J.:J~:J LP!;JLruf!lP~UU¥ffiu:13~Bl.JlJ:Il:!h!RffiRftWh!ffi~l~}l Z UVIifi,UJt 

"' 
h fs!:;!u:~snl.JlJ:~u LPWJ1.l&l.Sl!;{rtl, C..,t:) !;::J 1!::::1 

:J 1'1 r? rt> I 
~~l!::! h!L.!J.1rn R!:fill Ptlill Slfl,l_pSRLP!;la 

" 1'1 
sl.!J.s~rn U1:J~l~lru !::!Jrn R~Bl.JlJl y 
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f1W1S!~:It;ELPSBLP!;laEI.HS~~~:l f1W1 
I 

rn RYLThYrtJnw1gl.!J.:J ~l ru tJ :1 ru u :1 t.s :~ . . " 
1'1~ n 

h tl:J&LS:Jeru:J!;{t..e~rnRn m!;lt..e 

!;lt}3:~ LP& LS:I!:JW LPSELP~Lfu!;laut.Hs ~~:~ 
1'1 
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~tnmtnn nt:{hmnncmgmrhm5th~2 2 t:H~ d5trnn9 1 t~cmgm2:nhmrnt:H!:llru 
, !3) w w u 

H sbtrnn9 2 m2:nt:Hru2mbt!:llru r tsut~ttH~tn2rugaru (HT) '1 d5trnn9 1 
o3 

ttflgti1221h T Shtrnn9 2 0122lh T t2lgtl=itn2rugaru (TT) mrugaruttJruttn8012 
o3 o3 

tflnb1rmnncmgmf'71:3ru 2 tJhc2g tmfltstn2rugaruilb~-uJli212H'!.flli ? 1 !3) w o3 ,.... u 
ru~aruftJruHlmfimgjbmb~H1hn2 4 ~mJli~ : 

,----------, 

(HH) , (HT) , (TH) Sh (TT) 

" ruga ruilb~HiHtJruffimfinw'1bnb1 rm nnc2g m~nm2m 
~ ~ 1 ~ n 

n5 rul1:3 ru tUTl m ~'hn n5 run n '1 
I \J 

0 ' tl=ifirtfHHdHMa : S = {(HH) , (HT) , (TH) , (TT)} 

" nb1rmnncmgmf'7t§ru 1 tJb tl=iti12~hnn5runn 
'1 £:g tJ 

S={H,T} 

rn'i.fl MruTln ~til Mrul ruga rumbH hlttJ ruffitstR6Hit1bnb1 ml hllt§tl5 
1<13 'W"f !3) IJ 

";) oC:\ "'"=' t2 mnnu2 mtJ 2J '1 

• 
• 

• • 
Q c1';) c::;il I I 

n. mnnu2ttstJ2J~ Mn~mmmgunli9Jn£Uln 
I 

1rmnn~ Mnt§fflmtng1fflti9in9nRt§ttiB22 2 tJb '1 
!:ll .... LJ i1 u· u u 

2. t~ttng1mti9in9nRt§ttiB22 2 tJb rugarust§tti')ttJruffitHR6'it91bm~ 
LJ 'W u· u u o3 u 'W u 

I 

'i:fl2rn!:llti Hlts'i:fl2tru2Loh:iru ftJrumm~mn5 E = {1, 2, 3, 4, 5, 6} '1 

t~tn2ru'i51MruTln: S ={(a, b) ttJru aEE , bEE} 

S = { (1 , I) , ( L , 2 ), ... ,( 2, 3) , ( 2, 4) , ... ,( 6, 4) , ( 6, 5) , ( 6, 6)} 
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"" .. ~5~5~ t?Jmtirunlih~b 2 ,mtiwmrltH1~rutE:!lrutm::H~'i tf;Jruntltfr18msli5'intfl~ 2 
~ •• GVC'J l.) -..:> 1J U ot GVL) 

1 

~trnjtl 2 stl~t~J~ 1 '1 

... ~ "' 
li. 1£1 ~ fm n.n 

~vnnuuf1 ntl1rmn.rHm8mR~rut1ss 2 f;Jtl d5tf:1RruH~rtH?Jtscims~bm H cf\61 
, !;?J 1J 1J u 

t!fjtlt61 1 i;Jtl?J~ tfr18bli20bliti;JruuuustlmwcimstS8~ (HT) Stl (TH) '1 ttlt?Jtscims 

~tlm H tR~H91tl 2 i;Jtl tfr18t?lQlSbli90ru (HH) '1 
u ~ ~ 

c:l1 ~c:::. d 

mt?lfflt'l B th1,Il~fnHlfl "tQl8QlS~tltru~ 2 i;Jtl" : B = {(TT)} 

ntl1rmnmsg t?l&IDmdHlltflNrunn S = {(HH) , (HT) , (TH) , (TT)} i (9 -....:> 

i;Jtst28 A stl B ctlNrulat'lt2rntflNruTln '1 
u 1 

tt:nruttsf;JSHtsmrloci mt:nRtsruoci1mt3ss 2 trnn '1 t?Jffltl n m~tuli'ilntfl~ ~ mill u-..:> u u -..:>u •• c, "" 

nb!lit~J1 stl ru ctl~nb!litrujtl '1 
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1 ...... 
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~~ms A3 = { (nn), (22), (OHli), (n2), (2n), (nru), (run), (2m), (m2) } 

~~~llimm : ...... 

• un~ffUrul AI 'ifl@n59db15t?ii:Hi5~~ '1 un~ff'Urul AI t'Ulittl 'in~fi1Hul0fit:rlti, 
•• cfJ W 61 LJ G'l I 

• l}i~nurui A2 t'Ulim Ul~fi1Hm1hann'i:fH:l tLmg~sru2drurun\jrutR?it9j~Q~ 
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"""' "' Ul~fflHI.fl A2 '1 

• Ui~ma:rui A3 'ifls'liltiru2druil~~-uJ&~ru:HlmR?it9j~ ~uQ~rnuuJrunn '1 
1 

Ui~ma:rui A3 t'Ulim Ul~fi1Hmt,mm:l '1 

' • 0 

BI: "Ufl159Jfif{flfitH13Q)tb152 4 " 
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B2 : "Lffltl9Jnf{PROtuf!)tb152tNN" 
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B3: "Lfflti~tHUQ)tb152 3 Lffltl0tuf!)tb152 5 " 

B4: "Lfflti~Utuf!)tb152 1 U'iltlObUQ)tb152 7 " 

t l I 0 Q 
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~ ~ ~· ~ w u w cfJ w u 
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(3, 4)' (3, 5)' (3, 6)' (5, 1)' (5, 2)' (5, 3)' (5, 4)' (5, 5)' (5, 6)} 

B3 ={(3,5)} 
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rutmfif!U 1 tf:i n.w; €'15~ 61HnH~ru tn m ru n5 ~ nill61~ ru nbm run~61Hn1HS m n1 
11 1.1 i:t 1J "" 1J ~ 1J i:t eJ 

1 

ALGEBRA wtnrh:srunbrH1 '1 tf:i1Jltln5Snill61~b~rumm?lo~ 2 t~bttnru~ut~s~ ttnru 
1J u ~ 61) !'l 1J "'-.!> eJ 

1 

ti5nttlirutnfi1Q) '1 mbA rtlW~ill~rul~tlrumtimsuugtmtrnn9 1 B rtlW~ill~rullJltl 

U18t1J[l:l8:tmtrnn9 1 Sb c mw~illHwl1JltlU18rlJ[l:l8:tmtrnn9 2 '1 

2. a nLU mu ~ t~ ru mti run m ~ 
u 

,.,.4 .. "" 
a. Lhl:t>:lltrunff 1 

,.,.4 "" "" b. rlJ[l:lS:t>:lltrunff 1 

c. rlJ[l:lS:tmtrnn9 2 
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c:p~ t;l c::. ~Q d 0 c::.. 
n. UrtfifilHl.Jl A 2-b B murtfifilHl.Jlmrtmffl tumg An B = 0 2-b Au B = s 

., ., "" 05 

~- a. L15Ql15tf:Hliffi'i.hn2uu:tsinlin9 I ~ P(A) = ~ = 0.428 
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1 
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u 
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m m u "" 1.1 l..j u 
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.,.,. cr ' "" "" 4 
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1 
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1 
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1 
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mob M dlLrt~filHt.Jltt:lrnhlhlJLUhldlL'i5t:n2Ln't3 : M = {( 15-15 ), ( 15- hl) 
I 1 
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1 

c::p c::. rl r:J Q 
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1 
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G dlLrt~filHUHt:lillhlhlJLhldlH~UJt:n2 : 

n. L15Ql15tt:lrnMhlJL~dlL15t:n2 P(W) 
u 

B = {( hl-15 ), ( 15-15) 

G = {( hl-hl ),( 15-~J) } 

( 15 = UJhl , tu = L~) 
1 

t1:tlruMtuJilhi-Hth:fl2 9 f:rlR 2hMMJL~'i:fl2 4 f:rlR t2l&2mtutt:lrnt1tum2 

MhlJL~dlUJt:n2'i:fl2 4 t:lbQb 9 t:lb <J ~m2g P(W) = § = 0.444 
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§mtuttlrtH1tums!\huJ1_,lin1tgmtymst,n'i:3'Bls 5 f;l~Q~ 9 tl~2~Mn1J1_,tiM~R 
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1 
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u 18 

R. 1_,'UQltittl ruMn5JU~tilt,tJms 2~ Mn5Jtyn1m»~tyms P(W n B) 
u 1 
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" 1 L.; !::g ......:> u G1 
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~ c::p~ c.r u ~ Q ~ t 0 

m. Llimmst~ ~m~ rultl.flb 61u'Hls M MJLM~nm 61 runb1_,nl3 
u 1 
~~ r:fv II ~ CN I l!::pQ cf 0 ";) c::p C¥1~ ef ~ 

Urln filJ ru1 ti:j ru li.fl~ nu'HlSUM'Hln mun n m~ n..nm r1 m ts s~Url nfila ru1 ms'i M 
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I 
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u 
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u 
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1 
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u 
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2fl11fiU1.f11 ti=HOlglmti9Jntpn'iJt15Llllti 2 t:Jb '1 
l 

<.1 0 "" n. ~R'i'i5Qlmt:lblHQl8QlGarn2mb 2 trnn2Mlll '1 
l.i 1 "' u 
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u 
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nlHOl8LlllU9Jntpn'iJt15Llll'li 2 t:JbdlGWMUHt:Jrnts 2 11U]t15nrl 6 m~ tLmg 
1 

C) Ql ~ ~ ~ e:v ~ ~ Ql eJ 
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t:lut28 bli9dblitt:lbliffitltnfit9~b9lbHM'i:fl2G22 6~ = 36 '1 36 dlGSSnHl.JU-flG '1 
u "' 'W lJ J.l 

c:p c::. et eJ 0 QJ 

n. mb A dl'ir!nnlHWltt:lrntmgmsr:rn22Mmmb 2 trnn 
l.i 61 I ot 

dhtlucimsfnrn9drnru-nft:Jrn'i:flstrn2mb 2 2Mm t218bli9drnmbtsgdltJ'i:flM 
"' 1 ot "' GV 

eJ 0 Ql '\) 1 Oc:J ">;) 

rngdrntt:lrn'i:flstrn2mb 2 dltbli2tl tlbli9dblit2G'i:flM'iutt:lrnts 2 mr~runwm 
"' U "' GV W I '-" 

ri 3 mn ft:Jrndltrn2 2, 4, 6 '1 rngdrnft:Jrnttlucims~:sg'i:flsnss 32 = 9 
1 "' J.l 

9 1 tf:'lQl2 P(B) = 
36 

= 4 = 0.25 

An B = {(2, 4), (2, 6), (4, 2), (4, 6), (6, 2), (6, 4)} 

0 "" 6 
n(A n B) = 6 dlG~ 2nHUlUu'i5 '1 ~msg P(A n B) = 

36 
= 0.166 

ttlm~ntrn2hl'i:flfimn.hn.mtnrunssft:Jrn'i:flstrn2 4 2ci2Mritrn2 o '1 
n "' lJ & 1 

C» I '\:) '>;) C';JI~ cf 

2. tmahlruntrn2MVlfi'iJruttnrumt:lsJ '1 &ntymms1Jl~nlHWl 
u 

A : " tbli2 M'i:flfidlUS Stl" 
"' lJ u 
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n. trn2M'~·Hhsgmtr!;fHli 4 trn2runtGQJri 9 trn2tmruffiG'i:flstrn2uiftjrn '1 

dssG'i:flnhtH'fjrn 4 mnrunrl 9 mn~ 94 = 6561 
t.l <ru l.) I 1 

2. ma1 Mt15iitbl52 hl'i:fl~S'l§ t15') 'i:flS § fflhl fj13 f:ntUm HRt1 hlt 1:h ru tGfj S'i tR 
... t.l u "' iJ 

ffiTIHfltitS m~ rur;rns t rn2 s~ru ']ttl hl'l3TIJLfl'li '1 
u u 

«=»~ cr t::=o~ ~ , o t::b o e; 

<~> UrJnfflHl.ll A munnfflHW1t15nQ1Stbli2hl'i:flnctl13SSR Rctl13SStfjbl.J'i:flStbli2 
61 61 ... t.l u t.l 

2, 4, 6, 8 tsi~t~Gh '1 trn2s'l3ru<Jnhdtrun'l3 3 trn2~ht~'l§~tin5trn2hl'i:fl~Un~ 
1 t.l "' ... 

I U 

t1Mmmri 9 trn2 tmrutrn2Gt~tumrut1Mwmri 4 trn2 ftjrnthtrn2R '1 
"-!> I "-!> U 

tRffi13titf3ntrn2hl'i:fl~lifl'l3~mOms&rnsdss 93 
x 4 amQmr:nrudssnHUiffiG 

n "' t.l t.l 
3 

'i:fls 94 shd~snHUit,Mti'i:flS 9
3 

x 4 tSl& P(A) = 
9 

9
:

4 
= ~ = 0.444 

CpQ ct C:pt:::); cf 0 t I C» 

<~> un~fflHl.fl B munnff1Hl.fl'i:f1Stbli21lltl 4 2hctltbli2R tSl&tbli2'13t152h1'[J1~t~hl 
•• 61 <: II t.l 4 U 

~ ~ ~ Oc::J 

run n 4 t rn2 2, 4, 6 sh 8 t'Ul ruffiGUHfj rn '1 

I:RQ1SGSS13'i:flM1Gftjrn'fs 4 mn~ 4
4 

= 256 
t.l <ru l.) I 

256 
P(B) = 

6561 
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<~> C mun~ffl~Mtbli2hl'i:fl~'i:f1Stbli2 1 fn'l3tlR~ 
61 ... 61 

""' 0 ., 

t rn 2 1 ffiG'i:fl s g mh 4 mti : 1 * * * , * 1 * * * * 1 * 

tltrn2'2~ru1Qhdtrunmrn2tsi1J1ci 3 n&~ht9]nt,n~'i:fls 8 tHt,~M 
I U 

tis sarn2 hl'i:fl~ftj rntfint~hmh~M'i:fls 4 x 83 

t.l ... ~ 

3 
P(C) = 4 X 8 = 2048 = 0 312 

94 6561 . 

• D mufl~m~nflftjrntrn:Jmh 4 2cimMtbli2hl'i:fl~ ctltbl522hl')f:n 
Dl ~ C/ 1 C£: 

P(9' 4) = 9 X 8 X 7 X 6 = 3024 

P(D) = 
3024 

= 0 46 6561 . 

* * * 1 

PROEUS DARA



""' "' ~~~~~ &t'i'HlSfiltU 9 ~i:Hlitpffl'i:3trn2t{Jhfi I 

i:lrn 9 '1 &tltiJtimtU'i:3li51i:llrh9inhmta'i:3ru~i:lrn 
u ~ u 

l 

'Hl2 9 Ln lijl '1 

n. tfitmflma]timtUilh 9 rns~~sjm]ti? 
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u 1 
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I I 

u~ 11 21 R , m tU1fl tU 2 '1 

n. tfltt'iffimiJti hltU'itnsli 212 j m'l'i52 tU1 i1l ? 
'tf 1"' U I ~ 

? c:P~ ct 

2. a nL'i5tn'i5 t21jl ~ filHLfl : 
u 

Q 0 I f!) Q C» 

A: "Ln'i:3tUtUJ9lb 8 2ln'HlSti.f2'ntUtUJLtU " 
1 

B: "QhLn'i:3'HlShltUJU~ 5 2lR sbU5tU 3 2lR" 
I 1 1 

n. tUn~:Fnmsgtitt1t1tUMtUJ 8 2lRQhfitrnn'i:3MtUJ 20 2lR t:L:llrutrsrnmti 
1 

tmruhltU'i'HlR-@sffiu'Hlstru.ng 2 i:lhnb1n'i:3tn'i:3li5 '1 crssnHWti:lrnffimfin 
't.t"' .... ~ li u 'W 

1 1 

"" 0 "" tlfJht:hti2J 8 m~runn 20m~ '1 

0 "" • 20' 
G~SnHl..flffiut'i C(20, 8) = 

2
,
8
· 

1 
= 125970 

1 . . 
C» ~ ':1 C» 

2. tt'ita tUtU tUJt mru mi:l2J ~ms g m~s~ li51'Hl2 tU'1:3U5tnti 
u 

.. MtUJ 8 2lRti:lrnU1~'LtltUt1tDti.f2&nlfo titt1t1tU 8 2lRQhfitrnn'i:3 11 2lR 
u 1 

0 ~ 0 0 

G~2nHli1LtU'i5t:hu~2'i52J C(ll, 8) = 165 

'i'i5tn'i5t2Ufi~filarul A ti : P(A) = C(ll, 8) = ~ = 0.0013 
l_ju 61 C(20, 8) 125970 

" tm1tUMtUJU~ 5 2lR shf6tUJU5tU 3 2lRm~ntlitUJU~ 11 2lR shU5tU 9 2lR 
1 1 

cr~sam]titi:lrnt1tUhltUJU~ 5 21Rti C(ll, 5) shcr~2Hti]titi:lrnt1tUhltUJ 
.... 

U5tU 3 2lnt'i C(9, 3) 
I 

0 C» ':) c:::P e:. ct &:$ 

i:lmsg uSSnH1.flUtUtHSUb1nfilHl..fl B t'i C(ll, 5)xC(9, 3) u 'W 61 
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3e1uun.fl 2 r:Rt~Qtilir:mn 15o M2rH~l§"'h15~§'iHn515GHn~:mGmr:~t~ ttHl5nhr:2lg 
ct GV eJ ieJ 1 ........,& CS 

1 
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II II 
c::pq cr , u ¢:\ ~ c::t~~ ct ~ , 
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u u 
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'" um1illHtfltHlit5ntS A sb B dl'it5tHSUrlfiillHlJl A SbUI:lfifilHt.n B <J 

" u ~ l " " 

~Q et ~ t.::lP~ cl QJQ clc::t, ~~ r;;t 
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P(A n B) = P(A) X P(B tEl ru A tRfi~ s ) ttl A sb B 91 R9b ffl 
1 "" 

"=' QpQ ct Q c::b 
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2 
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~ s2 = _n ____ = (LXi - x2) X _n_ = LXi - nX 
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n 
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mLfil'i:3 <J 

" "" ffit\JSA 196 198 198 199 200 200 201 201 202 205 
1 
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n 10 
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1:3u'i'i:3~~lsil-u\h: B x = 2:x1 = 192+194+195+198+200+201+203+204+206+207 
~ u ' n 10 

X;-X 
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198 -2 

198 -2 

199 -1 

200 0 

200 0 

201 

201 

202 2 

205 5 

= 2000 = 200g 
10 

16 

4 

4 

0 

0 

4 

25 

- 2 
l:(X;-X) =56 

192 -8 64 

194 -6 36 

195 -5 25 

198 -2 4 

200 0 0 

201 I 

203 3 9 

204 4 16 

206 6 36 

207 7 49 

- 2 
2:(X;- X) = 240 

~nn~"-~~"-"w "-~'j'j.<">~~~·:,,_"%o B {2 Ji(-X;-X)i {246 ~ 
~lbUioob~WWI>Ut_;'IUOibLjl=l Ss = A.JSs = n-1 = ~9 = ,y26.67 = 5.16 '1 

2. tinun.nrum~ru : ~L:llruihtlis A l:fls~rrnr~MciL:ilr~umh~rrnr~hlciL:ll 
ov I n U In 

"" "" ~5fi5~ ffirumruffim~~nrmm'!3tdnsl:3ru']nh'i:3sHr:lfil1'!3ti5l:fls 38 26 13 sh 
.t.ii H 1 "' "' u "' & eJu I 

22 m '1 J'.1M21rU'ici Sb~rulnhlciL:ll ttltl'.12til:flftlgssrum~~ '1 
"' ~ " "' u 
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a= 

'i5 a = 
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'J:.f;(Xi- r,d 
'f.!; 

~ffiru thm&9§8li51:fl215flliltlttHH~'i5n~ nH~tliihonbli stltli~~~ 1:lumhaJ~~a 
~ I_; U"' "'UUot u 

L611tLU i Stl'i:H3J~~~tLU X '1 
u 

mntl ::n t~ 'Lm~ mu t' ru1 tl t'cr n maLmri t1:l mij n~ st: 11fll!l13 ~ 2 46o 21 ri 2Jfjtl 
I 

fflaLmri ( ~61dl 1:l n.m ) 25 30 30-40 40-60 60 80 80 110 
1GV 

0 ~"' 153 u22iin :::Jtllfll!'i fi l7 55 142 93 
IJ .. 

crdlru 13t:m&9:::J2rut'1:lmclmmri 13MunruTJm'&:::JmR~ruTJtl§~mri2~ru1 '1 2'li'tflm 
6\1 .. G1 .. 1 G1 .. tlot IJ 

1 

9:::Jsrum9:::Jsru~~ '1 .. .. u 
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ffl~Lmfi 
0 x2 2 !; tHlfl tHH1ffi ru f.X /;X; 

1 61 l 1 l 

'fs~fi X; 

25 30 17 27.5 467.5 756.25 12856.25 

30 40 55 35 1925 1225 67375 

40.60 142 50 7100 2500 355000 

60 80 153 70 10710 4900 749700 

80 110 93 95 8835 9025 839325 

l:.f; = 460 'Lf;X; = 29037.5 l:.f;XT = 2024256.25 

i::llH28 s = 20.39 '1 
u 

mfi 3-10 10 15 15.20 20.25 25.30 30-35 
"' 

/; 15 72 15 90 35 8 

I 
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n. 5 16 9 8 6 10 12 10 8 6 

2. 

I 

X 

I 

3 4 5 6 7 8 9 

f 5 2 7 9 4 10 5 

~. LtnR 
0 0 cf~ I t::p 0 I ~ 

tHJJHli'i'lilJHutn'iJl ( f:lndl t:l bl.m ) m MHnsb Slfflnn run runb1n'tl'iJl2l:H15'i::fl2 
U l.j In 1GV ct ct In etC. 1W 

1 1 

52 56 58 65 68 65 75 70 <J n:tH.15MSnm'9s2ru9'ibtsgdlMnruf6~ 'i 
"' ct "' 

iilMU:ln~ fM ( ?1ndl kg ) 
u 

70 92 102 98 105 35 39 39 40 60 

ffiMLdnblM2 u 1 
u 

( ?1ndl kg ) 63 63 65 71 72 74 40 58 80 94 

n. f:lMSl~UJ~ (~WiMnru) 

2. t~billm'tlrurun9 mHlnmsffiMthlnnth:llh ? 
"'ii""lJ ""LJ '-i w u 

rf. titMbtuntL'lin~2lh&Lm'tl mtitMhtunffiM (kg) Ldnti~s 40 nJlbliQbnhl[p2~ru 
u 1 

ffiM (kg) 
20-30 30-40 40-50 50-60 60-70 

0 

u~SU:Jn /; 
u 

5 8 10 11 6 
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.:1 "'- 1 " "' " u 1 
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c:t eJ lJl """ 

~ru:f2JtffltltLunci 9 

or o v v , 
391tnum mn.ntlmntL'Unh2ltltLffl'E1 ctl 
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1 
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uss 34 Sln 9 
IJ 
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6 
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n ~ IJ 
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Ln ~m~ n mnb X f fx l 
u 

t~Ql2 X = l:.fx = 204 = 6 '1 
l:.f 34 

3 2 6 2 

'i§nr:h n h~ & 2 9 2 2 ru ~tJ ru1n ~ u G\1 co G 
4 3 12 5 

u 

sb tLunti ~ t'Jmb t~ m'tlLmuu~ ci rrm ~n 
5 7 35 12 

tf'dst~ 6 '1 
6 10 60 22 

'""' 
" "" l iiH'tl6i9 -

2
(n +I) 

GVJ.j 

7 7 49 29 

8 3 24 32 

n:n [jj n = l:.f = 34 
9 2 18 34 

" "" l = n t'tln g 2(34+1) 
GVJ.j 

l:.f = 34 l:.fx = 204 

" "" = 6it'tl6i9 17.5 
GVJ.j 

~tH2& t1:lr:lJl2 = 6 '1 

trutlNttlnrillmm nt'tl'tltii'tl 'l§n sbt'tltJflst2ti~o.nb~Gnt2&thlff1 t~mti~o.nb 
n -.......? GV eJ U t.J" '-"bet 

<:J 0 eJ eJ eJ II I 

wnr:hm o.nb mn EH't:flru '1 

d5ti ~on b ~Gn~ ru mti ~on b ~13 n 2 n11'1.h m &Ln ~'tfl2 
u 

- nbr:hdb sb'tfl2runo.ntl&ttflusb'i§n 
IJ 9 G\1 u u 

1 
':1 II ~ C» ~ 0 ~ - n t'tJ'tJ1j1'tJ 'tln 2b m tJ n2 t N ff1 'tfl2 g mb1nn N ff1 '1 

G\1 tJ u u· -..bet; LJ IGt 
J.j 

rutm ci~a mnb :nb tLm'tlu~ QJ titi ~o.nb ~GmLunti t2ihN f6 hlJcr ~ 2 35 m RQb~ R t~J 2 
1 

ihhl (kg) 40-45 45 ... so 50-55 55-60 60-65 

0~2fdhlJ f 3 8 13 8 3 

n. ~ o.nmihhl'tlfiJ'tlQb f6 hlJ1;f!R 
1 

&:::::~; u Q1 ~ 0 OeJ <:J 

2. ~M2lt'tltJf12 2b'tln ~fH1jfil~hl2l:ll2mm&uto.nbmn '1 u. u IJ tJ "'ct 

'tflhl cro.nGnrullrut2rflR x f fx f 
1 61 "' 

40-45 42.5 3 127.5 3 

45 -50 47.5 
8 380 11 
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50 55 52.5 13 682.5 

55-60 57.5 8 460 

60.65 62.5 3 187.5 
"Lf = 35 "Lfx = 1837.5 

n/2 cf . " 
m~~tm~ &~t!Jl2 = L + f X (z) nHli n = J:.f 

.., ""' """" " ' "'" 1 tru~tl~ltH~t!Jl2tt'::!2~ so% t2&Llin~nifiH1 2 x 35 = 17.5 '1 

m~t'itin~tr~2 t~tln2Mmsin~mR "50-SS" 
l_j e .. r IS'\ c:t c;$ 

1 

l:r:l'Ql2 L = 50 , cf = 11 , f = 13 , i = 55 50 = 5 '1 

~LH28 r;~t!Jl2 = 50+ 175 -ll X (5) = 52.5 '1 

24 

32 

35 

0 ~ d c:J 0 I U c;»C» 0 '::1 I c:J Cp I I m m g g 2 2ru ttl rnt::ll::ll m n 'i:HH n1 2~tH1Jltin ru11 rnt2m nn:l rnH;~ 2~ t'itin~ ~ nidl~ tr:l '1 
"' .. "' u "' 1 .. "' l_j l_j £"1 1 u 

t:lm2g 1§'g; = 50+55 = 52.5 '1 
u u 2 

N~~2 ttllliJ~UJ~ ~g; S~mt!Jl2t~2~ 52.5kg ~m2gufM~ttin&DJn~&2gdl 

tifM~fGns~ihrn '1 

Ql ~Cp \;) '::1 0 I 

~nr:l x > f1 tni2~ so% t2 tGUngnm~~ni '1 
u "' ~ ~-

- &~u;!{Jlftl rn ~n t s1 tLm~f~Jtm~ ;;hihrnf~ n@ 2 

~n~ x < f1 ~:~2~ 5o% &2'f~Ln!{Jllfl~~t'J '1 
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1 
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n. n o.n n n t'tl z m~tnRG o.n ru x = $ 60 2b x = $ 40 nb'tl ru Mtn'Ul 

"" L.:i u "' 1.1 6'l 1 

2. tf4'i:fl8'itim81R'tlffl'tltdnli2l8m1=1aru 'i:fl81tnr\t3o.nrnfiumb $55 ? 
L.:i LJ "' 1.... L.:i u 

I 
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u 
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n m z = 1 u rrn ntfliQlnu M rn;um 
<N c& Li uli 

MQlm $ 60 f6msinli'l3tn'i3'i:Hi5~rulnM~tn 
.. "' ~ IJ .. 

t::::l1 • • 0 0 ct 

b'UH.i5 z = -1 UITTlntfliQlnuJ,lJl bliiUffiMQl'Ul 
(3- Li u Li .. 

--------,tllft--+-ift-+11---t('j<IAQr--- z 
0 1 z 

$ 40 f6msi&Uffl13'!3um'i3ru~rulnM~tn '1 
~ ~ u n 

m'l3m'i:32 z = x-~-t =55-50= 0.5 
u ., a 10 

mr:~~ru (Z<0.5) = 0.5+0.1915 

= 0.6915 = 69.15% 

t) eJ I 0 

~msg LumsLn'l:3mm~nttHlil:ll2LOlnrHUJ rn 
1 

0 (;(~ "':) eJ 0 1 

LumM~'Ulnuctlb $55 l:ll2 69.15% t2LUtn2@1:3mm~n91bHM '1 
1 

0 ' 0 rut.m ~f-'U iilM2iun tu~;mti'l:3rutn2itin tu~i mtim2 m ticr 2 n mti t'i::! ruiiltu ~2 n mti M~ 
U 1 Li n 1..) IJ Li n 1..) Li li< li< n 

Lmlim1:3mut'Mbtun~~ffiru l:ll21:3uJ1:3t~sb 2oog sbl:ll2~rulnt~sb 2g '1 r:~Mm 

mr:~~ ru ffiMn mti M~'i mti ti::! rnms'iun ttnruffiM2 
li< n 1..) Li 1 

n. tLcr2mb 2oo.5g 2. tsimfflg 198.5g sb t99.5g '1 

n. mm ru fi::! rn (X> 2oo.s) 

mr:~~ rufi::! ru (X> 200.5) 

= mr:~~rufi::!rn (x -
2
200 > 200.5

2
- 200) 

= mmrufi::!ru(Z>0.25) 

= 0.5-0.0987 = 0.4013 = 40.13% 

2. mr:~~ruti::!rn (198.5 <X< 199.5) 

= mr:~~ruti::!ru (198.5 <X< 199.5) = 
mr:~~ruft:Jrn 198.5 200 <x-

2
200 < 199.5

2
-200) 

= mmrufi::!rn (-0.75<Z<-0.25) 

= 0.2734-0.0987 = 0.1747 = 17.47 % 

242 

____ ..~.__===-x 
0 0.25 z 

--~~~~------X 

----~----------z 
-0.75-0.250 

PROEUS DARA
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u 
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, LP=L+ f x(i) 
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I t:.) 0 0 eJ r:.J cJ U I ~c:p 

3. n'i:Hui:nb~tHo13"11J~n'tHt:lru'HlsH"lru 15m dl'i.HblJlbmn~u'Hlru'Hls13"o~13"tnHlb 
S1 ... l..i 1.1 l.j 1 "' t.J ... 

I 1 

l50.3crn sb~illl6if1JihtH~Bb Scm '1 ?lblJlSldlfil?la11Jtt:lru&?ltlEJhl&"hoti:tlrut13t:l8J 

2. q~smb 158crn 

til tsl13bSl8 150crn sb 158cm '1 
"' 

4. n13" nh~13"m nb hl813" run&st~mtitb!Jlb t13n s~ihru tt:l ru'Hls13"o~13" t tlisb !! sb'Hls ~ illln 
S1 n "' 1.1 1.1 "' t.J '"" I 

bMSb 6cm '1 l:?l~br:fl'Hl8 4.78% t8t~13"milbmi5'Hl8n13"hl2hldlb 82cm '1 
'"" n S1 S1 
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2. X 7 8 9 11 13 15 19 20 

f 2 5 4 12 ll 9 7 3 

""' 0 32 21 60 47 54 17 n ss 33 sb 41 m '1 
"' 

1 0 0 cf f I -

3. ~tnn13b\Jlruitiffihllil'UWuhlSlfl5n~b s Slnnbin13"tn813"fl5tSlg't::f1s $30 $35 $50 
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G~S~f15J f 8 13 25 IJ 4 

2. m1.n 21 Ql st~ Q3 

ill. firulSlfl~Jl1 sh~ruln~l11:h '1 

0 C) cJ I l 0 J ~ 

5. fildlh~h tLill'H ctlmMh mrHLunhHiJ: trl rrHuL'i:flutth gLnnrumrun 9aJMnHuJ 

38 21fimru'Hru '1 
IJ 

aru:tr1ru "" 1 .,. ( finctl 219 ) 5 lO 10 20 20.25 25.40 40-45 

G~S~hlJ f 8 13 24 11 4 

tti n . .mm ruf~:j ru (Z >a) = 34.09% 2. filfi~rut!':lru (Z<a) = 7.93% '1 

8. truiusao ru~=u~t~m6'i8MtHnn~sm-eru mtit'Mb fun2a:fmi '1 muut~mnsum mm 
eJ >~ov 1 LJ iJu n 111""' 

IJ 

~oru~t!':lru~bm6'imuu~n'i:fl2 95% mstru~s~crctlh 85km/h sbtru~s~crctlh 

55km/h '1 n. fiMSll:ru~s'HqJ"H'fs~oru~t!':lru~bmE'i8n.f1cr~n~S61J 

2. ~nmfidru&ru~s~oru~fE:lrutlintiHruMn 70km/h '1 

9. &fi~hltl 9ssru X ctltlfrulhtcrnsdffirut!':lill'i:fl8'Htii'Hthl'2h ~l Shfl~il1tfli'2b 
ct iJ --I iJ --I 
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M~e 

ct t~LfHUl~tltai 'Lff1Yt2JU11b aahru 
~ 9l 'Ul Hl.Jl : 
"" m z = 1.96. ~s-H 

P(O~ol')YA 
0.4750 

z---+ 0 1.96 

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 

0.0 0.0000 0.0040 0.0080 0.0120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359 
0.1 0.0398 0.0438 0.0478 0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753 
0.2 0.0793 0.0832 0.0871 0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141 
0.3 0.1179 0.1217 0.1255 0.1293 0.1331 0.1368 0.1406 0.1443 0.1480 0.1517 
0.4 0.1554 0.1591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879 

0.5 0.1915 0.1950 0.1985 0.2019 0.2054 0.2088 0.2123 0.2157 0.2190 0.2224 
0.6 0.2257 0.2291 0.2324 0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549 
0.7 0.2580 0.2611 0.2642 0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852 
0.8 0.2881 0.2910 0.2939 0.2967 0.2995 0.3023 0.3051 0.3078 0.3106 0.3133 
0.9 0.3159 0.3186 0.3212 0.3238 0.3264 0.3289 0.3315 0.3340 0.3365 0.3389 

1.0 0.3413 0.3438 0.3461 0.3485 0.3508 0.3531 0.3554 0.3577 0.3599 0.3621 
1.1 0.3643 0.3665 0.3686 0.3708 0.3729 0.3749 0.3770 0.3790 0.3810 0.3830 
1.2 0.3849 0.3869 0.3888 0.3907 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015 
1.3 0.4032 0.4049 0.4066 0.4082 0.4099 0.4115 0.4131 0.4147 0.4162 0.4177 
1.4 0.4192 0.4207 0.4222 0.4236 0.4251 0.4265 0.4279 0.4292 0.4306 0.4319 

1.5 0.4332 0.4345 0.4357 0.4370 0.4382 0.4394 0.4406 0.4418 0.4429 0.4441 
1.6 0.4452 0.4463 0.4474 0.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545 
1.7 0.4554 0.4564 0.4573 0.4582 0.4591 0.4599 0.4608 0.4616 0.4625 0.4633 
1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0.4686 0.4693 0.4699 0.4706 
1.9 0.4713 0.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767 

2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817 
2.1 0.4821 0.4826 0.4830 0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857 
2.2 0.4861 0.4864 0.4868 0.4871 0.4875 0.4878 0.4881 0.4884 0.4887 0.4890 
2.3 0.4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916 
2.4 0.4918 0.4920 0.4922 0.4925 0.4927 0.4929 0.4931 0.4932 0.4934 0.4936 

2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 0.4948 0.4949 0.4951 0.4952 
2.6 0.4953 0.4955 0.4956 0.4957 0.4959 0.4960 0.4961 0.4962 0.4963 0.4964 
2.7 0.4965 0.4966 0.4967 0.4968 0.4969 0.4970 0.4971 0.4972 0.4973 0.4974 
2.8 0.4974 0.4975 0.4976 0.4977 0.4977 0.4978 0.4979 0.4979 0.4980 0.4981 
2.9 0.4981 0.4982 0.4982 0.4983 0.4984 0.4984 0.4985 0.4985 0.4986 0.4986 

3.0 0.4987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990 
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1 1 1 I I I 
3. n. I, 4' 9' 

16 
2. 2' 6' 

12
, 

20 
1:1. 4, -1, 0, -1 'li5. 2, -1, 2, -4 ; 4. n. Un = 2xn+3 

2. Un = 2 X n 5 f:'l. Un = -3 X 11 + 19 

m h5nm ru '1 
& 
1 

mu =~ 
· " 2n + 1 

7. O,;;;ans;l ~fi (a,J 
1 

8. n. Miii~~mru 
& 
1 

2. ~iii91bU '1 9. n. ~iii91bUtLf11'\3 &tilru 1 mo~~91bUtLf11'\3 '1 
1 1 

2 

2. ~nmrutLm'\3 ttilru ~ mo~~mrutLm'\3 '1 
1 

4. n. 25 iii 2. 37 iii : 5. n. Miiit~8ctlhliii~Ll~ 2. Mn&~g~~t'i3~ctlhln~Ll~ '1 
lJ u & 4 & 61 & " "'G1 

1 1 1 1 

6. n. U40 = 13 '1 2. U0 = 0 '1 1:1. U 1 = -15 , d = 3 2h U0 = 3 

7.'i:Jl~25~tlu0'JIT1'1 8. U 1 1 -U =
211 + 5 211 + 3 =~>0 tlOC~8hliii(U)tJlhlfi~Cl~tfi~'1 

~ - + n 4 4 2 u ~ n i &6"1 

9. 17, 21, 25, 29, 33 '1 10. s,o = 930 '1 11. 7, 12, 17 ~ 17, 12. 7 

12. n. 5402 2. 1000 1:1. -4725 m. 2
; 13. ~ru:tmli 12 'f~ '1 14. s,5 = 585 

nsuj~~m 

5. n. q = 3 U 10 = 39366 2. q = 4 
5 

' ' u, = 4 l't q = 2 , 57 = 381 '1 

6. n. 24480 
2. 

29524 
1:1. 

1261 
256 3 243 

9( (])n+l) 2( (])") lli-1- --1--. 8 9 3 4 

~ - 7 10. n. 0.7 = 9 2. 2.34 = 2:92 1:1. 
- 448 

0.452 = 990 '1 

6. U 1 = 64026.088 , U 2 = 57623.479 , U 1 = 51861.131 , U4 = 46675.018 , U5 = 42007.516 

7.n. Un=3+3n, Vn=3+2n; 8. U 10 =44, Sw=215 '1 

2 2 
9. Soo = 6 '1 10. 1 X = 2 ' X = - ' 2. n. q = 3 '1 2. u, = '1 

3 

nsuj~~ ~ 

1 o. 1:1. ( 2 - J3 t + ( 2 + J3 ( = 2 nil h ~ h m ( 2 J3 ( + ( 2 + J3 r' = 1 1:1 n.n n h Vi h rll ~ h ( 2 - J3 )' 
1 "' 
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d. cJ2+ 13{ + 

ftrulH~iJ~ris'2~ (J2- 13)x &ftUlS 
1 "' 

= 4 nfH15 (J2 + 13( + (J2- 13( = 

- 4( J2- J3 )' + 1 = 0 

6ilb t = ( , I> 0 &ftUlS t = 2- J3 , t = 2 + J3 tltHSHo{§nm:flstHo x = ±2 '1 u ~ 

2 t: --r x -r 

x) - 7 C ~ 7 
) + 3 = o m~ r = 7 ~ 7 

, t > o rill. X= -J ,X= 

u. n. x>O 9. X S 0 j:J, X S -2 W. X< 3 

' X<-] 

6 
~. X;?;- S cr. x > -1 

2 

12. ft. 27'·3!--x<~ hl13'iiJb153 3'·3 1
"', 33x+l-x<3 1 

w. (0.2)' s 2s hl13'iiJru s·' s 5
2 rn2J x"" -2 !4. :oX :5 3 r;;9 "-««< n< 3x 33 ~ iil'i 2 

w -" ";..j':! •uo'il'u- :5 "'''\) xs3 
2 

( 1.)' _ {f (l)x (1)3 o 2 ti. 2 > ~ 4 hl13'iiJ ru 2 > 2 m 2J x < 3 
14. brlbliffi~'i::flSHlru 65 m Utnfihlm'i::flSUSS 1995 t:Hlm '1 

1 C:S 1 lJ 1 GV 

15. umn~mbufilru13nllitl5S'i::flS!lt13 14426 tJrul~ '1 
c;t 5"1 GV 1 6\1 

5. n. X = 27 2. X = 4 ft. X = J 
1 

ill. X = 2 ~. X = 3 
9 

ti. X = 2 M. X = 1 , X = 10 

0. X = 5 rill. X= ±J24 m. x = 
"' 

6.11. x = 1 2. x;;,6 ft. xE ]0 , l[ U ]I, +co[ ill. x>3 ~- x>3 ti. "iix ti. x<3 

0 

7. ll, 89 ~ 8. 12342 1:1 Ma 
1GV 

un:tj~i ~ 

5. n. I tan a. + cot a. I 2. tan6a. ft. I sin a.+ cosa.l ill. cot4 a. 

7. n. 3n: 2. 4n: ft. 8n: ill. 4n: b. 3n: ti. 2n: 

n. 13
2 = 12

2 
+5

2 "" " m.Jfnl::l 
............__ 

5 13. m13nmm = LPQR 2. tanQPR = -
1 2 

7. n. !6sin2xsin4 ~ 2. l ft. tan3a. ill. tan 2a. 

A 
. . A A cos2 A 

9. n. smA = 2sm2 cos 2 = --:---:4 = cos 2cosA = 0 = A = 90• 

Sll1Z 

11. 2 A+ B . A B( B A) Cl tan A+ tanB = tan-
2

- = sm-
2

- cos cos · = 
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cosPRS =--
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A-B 
sin-

2
- = 0 !l cosB = cosA = A = B 

13 - . 3A . 3B . 3C 4 3 A 38 3C 0 '1 e-ms A :rr; B :rr; • n. sm + sm + sm = cos 2 cos 
2 

cos 2 = r:1 = 3 , = 3 

" . SA . SB . SC 4 SA SB SC 0 a. sm + sm + sm = cos 2 cos 2 cos 
2 

= 

ttiQ12 A = ~ = 36° A = 3:rr; = 108° s , s 

B = ~ = 36° , B = ~:rr; = 108° 
lt , c = 5 , c = 3:rr; '1 

3:rr; S:rc 
3. n. 4 + 3kn $ El,;; 4 + 2k:rc 

C=~ 
3 

lt lt 7:rr; 3:rr; 
?i. 0 ,;; El ,;; 6 , 2 < El < 6 , < El < 2:rc !.<> e n 7n e ? "W. 0 ,;; ,;; 6 , 6 ,;; ,;; _:rr; 

5. n. X = y = sinEJ = ScosEJ = tan8 = S = EJ = 78.7° 

5 
:rr; lt k:rr; lt k:rr; :rr; 2:rr; 

.,x = k:rc.x = ± 3+2kn.x = 
20

+ 
10 

x = ± 9+ 3 .x = 4+k:rc x = ± 
3 

+2k:rc 

ill. x = ~ + k:rc tl.x = 2lm , x = ~ + 2k:rc 
lt k:rr; u. x = 4 + (k E Z) 

5. a = 1, b = -3, c = S 

8. ?i. AB = I s -l] 
l-11 1 

lt $X< 2:rr; 

2. K =- ~ 

(ABfi = - ! [ 1 1J 
6 11 s 

B-I = H; ~] , B-JA-I =-HI\~] 

2. fflSihtj M X 

ll:rc S:rr; 
lZ:SX< 
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10. fi. p = 1 ' q = -2 2. a = 3, b = 7 j:]. a= 2,b = 2 

4. IH9lfiti X = 37.5 
)l.j u ~t9lti y = 12.5 5. X = JO, y = -20, Z = 30 

b. X = 4, y = 3, Z = 2 

\:\. X = 215 275 
66 'y=-66 

2. X = -8 , y = -J , Z = 0 

y = 6 

16 21 'ijj X = 46 
. 13 y = T3 ' z = 13 

475 
, z=-66 

3.fi. [~ ~] 

ti. 'i'i5rlSFnStib~!15 t_; o1 '-"ff GV 

4 
:3. X =- 3 , y = 8 

[
-2 I 3j ttmg 1 -7 -3 = o 
4 -2-6 

4. fi. p = 1 , q = -2 2. a= 3 b = 7 j:]. a = -17b , b = -28 

25 22 
6. fi. X = -

29 
, y = 

29 
2. X = 2 , y = -J !:i. X = 4 , )' = 3 , z = 2 lli. X = 3 ' y = 8 ' z = I 

12. fi. g'(x) = 12x3 -4x g"(x) = 36x
2

- 4 

" 2. ft.HTTltS g'(x) : 
~ 

g'(x) < 0 Otmg x E ( -oo, f) u (o, f) 
g'(x) = 0 or;mg J3 

' X= 3 , X= 0 J3 
X=--

3 

g'(x)>O Otmg xE(-f,o)u(f, +oo) 
" liHTTl CS g"(x) : 

~ 

g"(x)>o or;mg xE(-oo, -~)uG, +oo) 
0 1 

g"(x) = o mmg x = ± 3 

g"(x)<O or;mg xE(-~, ~) 

' 3 ? 
9. 1_YH'i5'i:fl8'i:fl2 V = 4x(x- 2a( '1 

'iUHU'i:flS'i:fl~titir.H'i mrunm x = 2a '1 
l_j I 3 
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10. n. t = 3s 2. V(2) = -39.2mls 

11. n. v = - 9.8t + 39.2m/s 2. t = 4s 

G~Uj~i Cl1 
3. n. m<O 

2. y' = 3x
2 

3 y" = 6x 

X -00 -I +OO 

y' + cP cP + 

4. n. .f'(x) = 3ax
2 + 2bx + c 

a = 1 , b = -6 , c = 9 , d = 0 

2. f'(x) = 3x2
- 12x + 9 f"(x) = 6x- 12 

x -oo 3 +oo 

y' + cP cP + 
4 + 00 

y -00~~0~ 

3 5. n. a = 3 , a = -
4 

- rhmg a= 3 tl'i(f!S f(x) = x 3 -l 3(x-l) 

f'(x) = 3x2
- 3 f"(x) = 6x 

X -00 -1 +oo 

f'(x) + cP cP + 

f(x) ~4~ ~+oo 
-00 ~0~ 

0 3 3 3 - mmg a= 4 t!'i(f18 f(x) =X -J-4(x-J) 

f'(x) = 3x
2

- ~ f"(x) = 6x 

X -00 2 2 + 00 

y' + 00 cp cp + 00 

Y ~O~_!~+oo 
-00 2 

l'i. V(3) = -588m/ s 

n'i:HJuJli~r~ s = 78.4m 
&1 &1 1 

X 

X 

X 
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1. n. P (ffi?i) = 542 = 113 2 P (Un't.ll-e) = 26 =! ft. P (ffifiUUn't.ll-e) = J..+!-~ = }__ 
. 52 2 "'" 13 2 52 13 

ill. {§f;&'-e2ffi£'i ~tl-@2&'-et:lLn't.ll-e = -@2f"e2ffifi~1Jl't.ll-e; P; (-@2t"e2ffi£'i~Ln't.ll-e) = ~~ = 
1
6
3 

2. n. S = { 0, I , 2, 3, 4, 5, 6, 7, 8, 9} , A = { 0, 3, 6, 9} , B = { 6, 7, 8, 9} 

4 2 4 2 21 3 
2. P(A) = TO = s , P(B) = lO = 5 , P(A n B) = 

10 
= 5 , P(A U B) = 5 

3 ~ "2 "-•1)= c(7,2)xc(3,1) = 0525 
• n. "' '•u c(10,3) · 

2 P( 23) = c(7 •3) = 0.292 ft P( M3) = c( 3 •3) = 0.0083 
· c(l0,3) · c(l0,3) 

4. n. P(A) = :
6 

= 1~ 2. P(B) = 3~ = § 5. n. P ( fli2) = ~~ = 3 
.-::.., p(r~rl)= 12x!.!.+~x12=~ 
u.o. bi>UI 20 19 20 19 5 

ft. P (M2) = ~ ill. Hnffitl'e2 ~hHnmtitUfilti51:fl2Mn.ml:H::ltHil '1 5 « I <t U <t 

5. n. x = $ 11.8 2. Q 1 = $ 8 , Q2 = $ 10 , Q3 = $ 15 , L 32 = $ 8 

6. Q1 = 12.88mm , Q3 = 24.08mm , D 1 = 10.40mm 7.b'eelJl2 = 45 

2 "~ ? 3 ~ 2 6 2 2 2 n«m7ll 2 . n. ~'W = 23 2. cp- = 52.23 ,cp = 7.23 .n. CfJJ = 7 2.4,cp2 = 122.4 2. CfJJ>Cfl2=* ·~-...."" 
w 

4. a = 6 ~h b = 4 5. n. H:i = 50 2. X = 46.25 ft. s = 12.49 

1. n. 40.17% 2. 35.94% ft. 20.22% 2.n. a= 1.87 2. a = -1.2 

3. n. 47.61 % 2. 6.18% ft. 18.18 % ill. 46.21 % 4. fl = 71.98cm '1 

2. n. h1 = 55 2. I = 31 r:t. S = 17.62 3. n. cp
2 = 45.44 2. cp = 6.74 

7. n. a = 0.41 2. a= 1.41 8.n. fl=68.11kmlh 2. 42.86% 

9. [l = 39.54 , cp = 5.02 '1 
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