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1" Nuic\cMeta\ er˙>Sk\q∑a;mv\. m¨wådlm\;sU\ ( 7 ) rp\ eAac\®mc\er;At∑k\

tuic\;rc\;qa;®pv\q¨tui≥N˙c\. At¨tk∑ lk\t´∑p¨;epåc\; påwc\eSac\r∑k\er;'

2" Nuic\cMeta\tv\“cim\er;Ṅc\. tui;tk\mOm¥a;kui eṄac\.ẏk\P¥k\Ŝ;qv\. ®pv\t∑c\;'

®pv\p AP¥k\qma;m¥a;kui ®pv\q¨>ss\mhab¥øha®Pc\. eK¥mOn\;er;'

3" ny\sp\edq P∑M>‘Pi;tui;tk\er;N˙c.\ ek¥;lk\edq P∑M>‘Pi;er;lup\cn\;sU\

(5)rp\tui≥Aa; ®pv\q̈l̈TuṄc\.Aẗ wuic\;wn\;Aekac\ATv\ePa\eSac\r∑k\er;'

4" dui>tawn\Aer;quM;på;kui kak∑y\esac\.er˙ak\Nuic\er;At∑k\ Ac\Aa;

etac\.tc\;j s∑m\;rv\Tk\®mk\®mc\.ma;eqa eKt\m̂tp\meta\tv\eSak\er;"

(ÊÊ59ÊÊ)ÊṄs\e®mak\ tp\meta\en≥ÊÊ√̂;tv\K¥k\

FGHIJKLMGNHMFGHIJKLMGNHMFGHIJKLMGNHMFGHIJKLMGNHMFGHIJKLMGNHMOPQRS TUV WS OXOYTZ[\ ]QTXV US TŶS_̀a T_PS OXOYTb_V PS [̂S TbOcddef̂QOPgQRS TUgQTP̀a bhRSi _̀a TcUj RSiOfTcdRS TZb]XS _̀a Tdgk lmV RSi [n XS OfTcdRS T_̀a oP̀a OhQRS YV PS OfT[gPS Yna ]Pki ]̀a obhRSi cURSi f̂QYfS UgQT[V pS [V pSP\ P\ ]RS qPQTr̀a RS OYTb_V PSXXS O_V sUa l_V RS XXS O_V _Pt ]̀a [S ZbX̀a TYŴS Tf̂QOPQ[a fS rn RS ibX̀a TYPV WS fgu_QOPQ[a fS _̀a oP̀a_̂S OvQRS mV RSi [n XS OfTdk i OqPQRS TZPgWS TUQOYTPw_V RS [̂S TOx]OWcf̂S ]\ UgQTyPgWS TUQOYTOXQRSiOYn QPS Uz bhRSi _̀a TcUj RSi OfTr̀a RS OYTb_V PS d̀_RS {|}}~hei rn RSi d̀_RS{�}}~hei bv\ TP̀OhT�̀e qP� TUgQTP̀amV RSi [n XS OfTdk i cf� Tbh̀a f�OhT�̀e UgQT_V RS hYQ�WS Z]\ WQsfZPgWS TUQOYT�WS vUS TZOhT��Trn RSi fX� Ŝ TPa Ya pQUgQTP̀a cm̂Si XV PS OfT[gPS Yna OqPQRS T�f̀a [�e ]̂S bva �Pa TfUS Tf̀a [�e ]̂S bva �Pa TfUS Tf̀a [�e ]̂S bva �Pa TfUS Tf̀a [�e ]̂S bva �Pa TfUS Tf̀a [�e ]̂S bva �Pa TfUS Tb[QT_\ Yd̀a RS cf̂S WpS yX̀a PS fga �TOYTPwmV e lsma T_̀a T_PS OYTb_V PS P̀a [̂S TOYO[n QRS _Ue rn RSicUXS OY_RS X� Ue Pa WS TUgQTcmRSi cm̂SiĥS TOhQRS YV PS OfT[gPS Yna YQUa UaOx]�US TXQm\ [̀e OYTUn _XS hRS if̀a [�e ]̂S bva �Pa TfUS TOhQRS YV PS]V QTqPYWS Un QqPQT[̀a OqPQRS T�v̀a obcfRS O_QRS P̀_S sUa lWpSbf�b�RS Yd̀a RS cf̂S WpS b_V RS TX̀a PS fga �Tr̀a RS ]̂Si OcU[V _S OcU�̀a RS TUgQTXV QYna OWO]TYQ[pS pQOcUUgQTOmQS v̀_S cf� TUga �TOcfQRS T[k _̀a Tdgk lX̀a PS fga �T]V QTYWS [̀a bfS ]Pki ]̀a oOx]b_V RS TX� TfV QTcmXS vV WS Tr̀a RS ]̂S if̀XV WS OUV TcUuOYT[̀fS RWS Tbf�b�RSOY[̀fS RWS TUgQTP̀a _XS f̀a RS _XS r̀a RS Un

X� TfV QTcmXS OUV TcUu[QOXOYTWU\ WQcfOUV TcUucf]]V QTOYTX� Ue OhQRSYV PS ]V QTYWS cmXS OqPQRS T�pd̀Pk i ]a ` ora ` RS Re O_QS bfa ` RS TPYda ` RS cf̂S WpS mV e osma T_a ` T_PS OYTrn RS icf̂S ]\ UgQT[\ OWUz bhRSi b_WS T_a ` T_PS cURSi UQT[QOYT_a ` ob_V PS[a ` bfS dgPS UgQTPa ` cm̂Si ĥS Tfei fa ` TOhQRSYV PS OfTOW]̂Si bdga WS _V RS cf̂S ]\ UgQTbfa ` RS TP[̂S TUa Ua YfS YV QOx]mV e osma T_a ` T_PS Uz ZUa Ua _a ` oyX� TfV QTOYTrn RSi[\ OWUz ��_a ` T_PS cURSi UQTUz UgQTPa `�� Ya pXa ` PS v̀_S �f� T�Pa TXQTOhQRS YV PS]V QTqPYWS Un QqPQT[a ` OqPQRS T�_PS �̂ [PS �̂ �Pa TfUS T_PS �̂ [PS �̂ �Pa TfUS T_PS �̂ [PS �̂ �Pa TfUS T_PS �̂ [PS �̂ �Pa TfUS T_PS �̂ [PS �̂ �Pa TfUS T
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NOPQRSRNRTRUVWUXYZSRNR[\]Ô_̀\][abc[de]XeQRf]gNRgXeQRf]gNW[h^f]gX_̀ih^ZUV]bSRNRZj][\]Ô_̀\][V]kNOPQRSRNRTRXcRf]Ul[]Z̀h^mndV]eW[abSRNRZj][\]Ô_̀\][V]kNXeP[X[doĵpXNYq]gX[dUlY]UlY]eY]eY]N̂pgUV]o[de]Oh^f]g[abYq]gc[h^f]g[de]UV]ih^Zf]XcRf]Ul[]c_jf]r̂s]tWgX[Rf]Zuh^f]jv[V]kwxul\]TRNf]yh^gN\]Yam[ezNh^n]{f]\RXUgjadX_̀ih^ZUlR[[hVc|ehU]_̀\]jv[V]k\RXUgjadX_̀ih^UV]bXeQRf]gNRgXeQRf]gNWUQRgc[de]NOPQRSRNRNhXeRf]g\ZRUQRgeh^ul\]jh^f]gOad}jxgZlf]g_jUV]kjtUjh^f]gcXYYam_j~RY]g\Rĉj]UlRjv[abcOY]g����OY]gtae[\]OY]g\xUlcX_OOpcOQe]UQRgeh^X_jR_jUV]kcOY]g���Functions�������������������������� f���g�����������������������������������������������Composite function
���������������������� ¡�¢����������������������������

(f˚o˚g)(x) = f(g(x))���(g o f)(x) = g(f(x))£����¡�¤������� ¡�¢�¥¦�£������������§�����¡� f̈���f o g��������������������������������g���������������������������©�������� ¡�¢
inverse
�����¦�������  f����� f –1������������©�������� ¡�¢���¥������������ª

f(x) = y ⇔  f –1 (y) = x«¬­®°̄®±²³¯́µ²³¶²·̧°®¹º»¼®½¾¿ÀThe remainder and the factor theorem¼ÁÂÃ̄®¶µ®ÄÃÅ½Ǣ́Ç Polynomial­̄®»³
f(x)µ²³ ax – b¼ÁÂ­́½̄ÁÇº»È··É² Á̄Ç remainderẾf 

b( a )«¬­®¯́µ²³¶²·̧°®¹f(x) is divisible

by ax – bËȨ̀ÉȨ̂³ ®̄ ax – b is a factor of  f(x)«¬­®·Ì® f b( a )  = 0«¬­®°̄®¹º«Ã¼®ºÍÉ¼®ÍÁȨ́¼® °̄®¹Degree 3¼ÁÂºÎµ®·É² Á̄Ç Polynomial f(x)
·ÁÏ̄­®ÎÃ®±»ÁÐµ²¼®½(linear factor)

·É´̄ÁÇº»Ȩ̀É¶́³Ñ½̄ÁÇ x – k is a factor of f(x) ⇔ f(k) = 0
±²³ Á̄Çº»Òµ®µ²³ÍÁ Ȩ́ ®̄ ²̧·̧°®¹º»¼®½¾ÓÀThe binomial theoremºÆ¼¼ÁÂºÆÃÈÌ®½µ²¼®½«ÃÔ®Ç nº̄Ðµ® (x+y)n

·ÁÏºµÒ°®¬ÐÌ®Çµ²³ Ȩ́ ®̄ ²̧·̧°®¹(x+y)n
·ÁÏºµÒ°®¬ÐÌ®Ç Ȩ́ Ã́È̄ÁÇµ²¼®½Í³Ñ½ºÆ·º̄Ðµ® (number of terms)µ

(n+1)«¬­®¯́µ²³ÍÁ¶²¬²³ÂÍ²³ °̄®¹ËÈÇº«ÃÌ®ºÁËÅºµÒ°®¬ÐÌ®Ç Ȩ́ Ã́È̄ÁÇÆ°Õ³°Òµ²¼®½Í³Ñ½Ȫ­®¼Ô®½Æ«Ã́··Ì® r+1º×µ²®̧Æ«̧́µ®µ²¼®½Í³Ñ½·ÁÏÃ³ÑÆ¶¼Ô®½«¬­® Á̄Ç (r+1)th term = nC 
r
 xn-r yr 
±²³¯́µ²³ºÍÐ ®̄·Æº́Ì®µÒµ®Î́½·̧°®¹ºÁËÅÃ³ÑÆ¶¼Ô®½µ²³ Ȩ́ ®̄ ²̧ Ȩ́ºµÒ°®¬ÐÌ®Ç Ȩ́ Ã́È̄ÁÇÕ°®ØÉ­®×µ² ®̧Æ«̧́µ®µ²¼®½Í³Ñ½µ²³ÃÁ«¬­®«¬­®·ÉǾ²³Ì® Ȩ́ «́¬­®ÃÈ̄°®¹r+1º×µ²®̧Æ«̧́µ®µ²¼®½Í³Ñ½·ÁÏÃ³ÑÆ¶¼Ô®½µ²³¶³Ñ½ÄÃÅ½ºµÒ°®¬ÐÌ®Ç Ȩ́ Ã́È̄ÁÇµ²¼®½Æ¶µ²¼®½Í³Ñ½(constant term)ÖºÍ°®µ²¼®½Í³Ñ½(middle term)
²̄ ³ Âµ²³ÍÁ·ÉǾ²³Ì®°̄®¹ÎÃ®ÔÙ¼®½nȨ̂́µ²¼®½«¬­®·Ì® (x+y)nºµÒ°®¬ÐÌ®Ç Ȩ́ µ́²¼®½Í³Ñ½ºÆ·º̄Ðµ®µ­³Ñ«¬­® Á̄Çº̄Ðµ®ºÁËÅºµÒ°®¬ÐÌ®Ç Ȩ́ º́Í°®µ²¼®½Í³Ñ½ØÉ­®Í³Ñ½·É²ÄÃÅ½nẾ­³Ñµ²¼®½«¬­®·Ì®µ²¼®½Í³Ñ½ºÆ·º̄Ðµ®µ̧«¬­® Á̄Çº̄Ðµ® (x+y)n

·ÁÏºµÒ°®¬ÐÌ®Ç Ȩ́ º́Í°®µ²¼®½Í³Ñ½̄­®Í³Ñ½¶́·É² °̄®¹º»¼®½¾ÚÀInequationsºÃ²³Ì®½̧É Ǽ́̄Ç Inequation ­̄®»³·ÁÏSolution  setµ²³·É´̄ÁÇ¼Ô®½ØÉ­®¼Ô®½µ²³¶²¬²³ÂÍ²³ °̄®¹Ã³­Û´̧ÉṌ°®¼Ô®½¼ÁÂ·ÉÃ́ÈÍ²³Â¼Ô®½µ²³¶̄® Ȩ́ ®̄ÆÃ½̧Î́½·Ì®µ²³°®×µ²Üµ® Á̄Ç¼Ô®½¼ÁÂ̄Ðµ®Í²³Â·̄°®¹º»¼®½¾ÝÀSequences and Series¼ÁÂÃ̄®¶µ®ÄÃÅ½Arithmetic Progression  (AP)¼ÁÂ
Geometric Progression (GP)

ØÉ­® Ò̧Ü²½µ²³Æ¬́®«ÃÎ́½̄°®¹Sequence
¾¶²³Â̧Ê³ ®̄ÀSeries̄­®»³µ²³ÆÃ½Î́½·Ì®ºÁËÅ Sequence

¾¶²³Â̧Ê³ ®̄ÀSeriesẾAPÍ́½GPÍ́½±²³¯́»ÁÐ«»́½̄̄®¬²³ÂÍ²³ °̄®¹AP ­̄®»³·ÁÏfirst termµ²³ a, common differenceµ²³ d, nth termµ²³ u
n
, sum to

first n termsµ²³ S
n
 , last termµ²³ l¼ÁÂ¶ÆµÞ «̄ÃǕ°®¹u

n
= a + (n – l) d«¬­®ÄÃÅ½Sn

 = 
n
2

(a +l  ) ËȨ̀ÉȨ̂³ ®̄ Sn
 = 

n
2   {2a + (n–1)d}«¬­®°̄®¹GPº̄Ðµ®µǢ́Ç first  term  µa,

common  ratio µ  r, nth term  U
n
  =  ar n–1 «¬­®ÄÃÅ½r ≠ 1º̄Ðµ®  sum  to  first  n  terms

S
n
 = 

a (1 – r n)

1 – r  «¬­®°̄®¹un
 = S

n
 – S

n – 1

±²³ Á̄ÇÃ³ÑÆ¶¼Ô®½ẾÍÁ Ȩ́ ®̄Î́½¶Ì®Ç Á̄ÇÃ³ÑÆ¶¼Ô®½̄­®»³
«¬­®°̄®¹

|r| < 1«¬­® Á̄Ç infinite geometric series
·ÁÏÆÃÈÌ®½ÍË® Sµ²³·É¬́²³Âº̄Ðµ® S = 

a

1 – r
±²³¯́

ÍÁ Ȩ́ ®̄ ²̧¬³² ÂÍ²³ °̄®¹ËÅº»¼®½̧É Ã́³ÑÆ¶¼Ô®½ǢÐµ²³ Ȩ́ ®̄ ²̧ Ȩ́¶́Ã³­Û´̄Ðµ®Ø²³Ì® Ȩ́´̧² ³ÂÃ³ÑÆ¶¼Ô®½ǢÐµ²³ºÍÐ ®̄·Æº́Ì®µÒµ®Î́½·̧°®¹¶µ®±²³Ì®·́¶ÆµÞ Ǣ̄Ðµ²³ÍÁ Ȩ́¼® Ȩ́¼®µ¼®µ¼®¶³Ñ½̄̄®¬²³ÂºÆ·½×µÅ½ÃÈ̄°®¹º»¼®½¾ßÀMatrices¼ÁÂÃ̄®¶µ®ÄÃÅ½matrixÃÈ̄ÁÇÔÅà̧«»Ì®½ǢÐµ²³Æ«¬·ÉÌ®½Ø²³Ì®·̧°®Çº«ÃÌ®ºá²µºÆ¼¼ÁÂsystem of linear equationsµ²³ matrix
¶³Ñ½ÄÃÅ½Æ«¬·ÉÌ®½̄̄®¬²³ÂÍ²³ °̄®¹ËÈǢÐµ²³Æ«¬·ÉÌ®½Ø²³Ì®¬²³Â·́Æ̧âÎ­®ÆÃÈÌ®½«»Ì®½Ö­ÆµÍ́̄­®»³¼ÁÂÆ̧âÎ­®Æ«̧ãµ́®«»Ì®½ÖÆ̧âÎ­®º»ÒÌ®½»ÒÌ®½Æ«̧ãµ́®«»Ì®½̄²³Âµ²³¶²·̧°®Çº«ÃÌ® inverse

·É² Á̄Ç 2 x 2 matrix­̄®»³·ÁÏinverseµ²³·É´̄̄®·̧°®¹ËÈÇÆâµ́Ì®Ç
2 x 2 matrix ­̄®»³·ÁÏinverse

·É¬́²³ÂÃ³ÑÆ¶¼Ô®½µ²³ Ȩ́ ®̄ ²̧·̧°®¹2 x 2 singular matrix
±²³¯́

­̧́Òµ®ØÉ ä́Ý­̧́Òµ®ØÉ ä́Ý­̧́Òµ®ØÉ ä́Ý­̧́Òµ®ØÉ ä́Ý­̧́Òµ®ØÉ ä́Ý¿åÓå¿æ æÚ¿åÓå¿æ æÚ¿åÓå¿æ æÚ¿åÓå¿æ æÚ¿åÓå¿æ æÚ
inverse
·̧É² Á̄ Ç Æ̧âÎ­®Ȫ­®¼Ô®½Æ«Ã́··Ì® determinant̄¼®¬²³½zero«¬­® Á̄Ç Æ̧âÎ­®±²³ Á̄Çº»Òµ®ẾÍÁ¶²¶Ì®Ç Á̄Çº»Òµ®«¬­®°̄®¹º»¼®½¾çÀ·ÁÏÃÎ̧Ã²³Ì®½«¬­® Á̄Ç StatisticsºÃ²³Ì®½̧É Ǽ́̄ÇÆÃ½Î́½̄ÇÁµ²¼®½ǢÐ·ÁÏmean,

median, mode ̄
² ³ Âµ²³·É´̄̄®·̧°®¹Ë³ ²̄°Ã²³Ì®½«¬­® Á̄Ç ProbabilityºÃ²³Ì®½̧É Ǽ́̄Ç experiment­̄®»³·ÁÏpossible outcomes¼ÁÂfavourable outcomesǢÐµ²³·É¬́²³Â·́tree diagramËȨ̀ÉȨ̂³ ®̄

table
±ÁÐ¯̄®·̧°®¹

Probability of an outcome = 
No.of favourable outcomes

No.of possible outcomes 
±³²¯́¶²·̧°®¹outcome­̄®»³·ÁÏprobability ¼̄®¬²³½Ế0¼ÁÂ1âµ́½̧É·́É²ÄÃÅ½0ÍÁ«¬­®Ø²³Ì®¶Í²³ 1ÍÔ®½«¬­®Ø²³Ì® °̄®¹

A¼ÁÂBẾmutually exclusive outcomesǢÐ«¬­®·Ì® p(A or B)=P(A)+P(B)èéêëèìíîAïðñ
Bòó independent  outcomes ôõöèéêë÷øëôõóù P(A and B)=P(A) . P(B)èéêëõúëûüýùþèìøë
outcome A þõöÿë P (not A ) = 1–P(A) èéêëõóÿ� ��ð���øëùõúëû

expected  frequency ¼ÁÏÃ̄®¶µ®«ÃÅ½experiment  ̄­®»³µ²³ºâµ²®̧ÆÃÈÌ®½Æ«̧́µ®®«̧́½­Ð´Í³Ã® Á̄Çº»Ȩ̀ÉÎ́Ðµ®Í́̄ÁÇ outcomes ǢÐÎÁµoutcome ̄­®»³·ÁÏexpected  frequency µ²³·É»́²³Ì®½·Ì®
expected  frequency of an outcome = P(that outcome) x number of trials  

±²³ Á̄ÇÃ³ÑÆ¶¼Ô®½µ²³¶²·̧°®¹º»¼®½¾�ÀCircles  ºÃ²³Ì®½̧É Ǽ́̄Ç¶Åº³²·̧® Ò̧́½µ³²¶µ®Æ¶«Ã̄̄®·̧É «́¬­®¶Í²³Ã³­Û´̄Ðµ® Á̄Çº»Ȩ̀É ¶́³Ñ½Ø²³Ì®¬³²Ïº̄Ðµ®¶Åº²³·̧®·ÁÏÆ¬́®«Ã»Òµ® (Statement) ̧Ò́½µ²³ÍÁ Ȩ́ ®̄ ²̧·̧°®¹̄­®«ÃÌ®ÔÅÔ̄®½ÆÃ�̧É ·́É² Á̄ Çº̧É ®̄ÆÍ½»³ Concyclic «¬­®Æ­¬²³ÏÍ²³ºÃ®»Òµ®¼ÁÏÍ³ÑÆÍ́µ®»Òµ® ²̄³Ïµ²³Æ¬́®«Ã̄ÁÇ¶Åº²³·̧®ǢÐ·ÁÏÆ¬́®«Ã»Òµ®ǢÐẾÍÁ¶²¶Ì®Ç Á̄Çº»Òµ®ǢÐ«¬­®°̄®¹º»¼®½¾�ÀAreas of Similar Triangle ¼ÁÏÃ̄®¶µ®«ÃÅ½¶�́¼® �̄ â̄²	ÑØÉ­®»³·ÁÏ
·²°́º»Ò²Ü½ẾÍ²³µ®¬µ®º¼́½ØÉ­®»³ºÍÒ́½̧Ò́½·ÁÏØÉ­®ÎÃ®º»Ò²Ü½¼ÁÂ«¬­®Æ­ÖÍ²³µ®¬µ®º«̧Ì®Ç Ò̧�®½ØÉ­®»³ºÍÒ́½̧Ò́½·ÁÏØÉ­®ÎÃ®º»Ò²Ü½¼ÁÏ«¬­®Æ­ÖÍ²³µ®¬µ®ÆÎ́Ì®ÇÎµ®�µ®Ã²³Ì®½̧Ò�®½ØÉ­®»³ºÍÒ́½̧Ò́½·ÁÏØÉ­®ÎÃ®º»Ò²Ü½¼ÁÏ«¬­®Æ­ÖÍ²³µ®¬µ®ºÍ°®Ò̧�®½ØÉ­®»³ºÍÒ́½̧Ò́½·ÁÏØÉ­®ÎÃ®º»Ò²Ü½¼ÁÏ«¬­®Æ­̄�°̄®±²³ Á̄Çº»Òµ®ǢÐµ³²¶²Î́½·̧°®¹ËÅº»¼®½µ̄»Ò²ÜÏÃ³­Û Ǽ̄Ð Ð̄µ®Ø²³Ì®¬²³Ïº̄Ðµ®º»Ò²Ü½¼ÁÏ±²³Ì® Á̄Ç	³
®¶̄� ²ǢÐµ²³ «Ã¼® Ȩ́ ®̄ ²̧¬²³ÏÍ²³ °̄®¹ËÈÇº«ÃÌ®¼�̧̄¼®½̧É¶́Ì®»ÁÇ·̄ÁÇºÆ«»̄� â̄²	ÑØÉ­®»³·ÁÏ
·²°́º»Ò²Ü½Ếº«̧Ì®Ç Ò̧�®½ØÉ­®»³ºÍÒ́½̧Ò́½·ÁÏº»Ò²Ü½¼ÁÏ̄�«ÃÅ½º«̧Ì®Ç �̄ Á̄ Ç â̄²	ÑØÉ­®»³·ÁÏ
·²°́º»Ò²Ü½ẾºÆ«»̧Ò�®½ØÉ­®»³ºÍÒ́½̧Ò́½·ÁÏº»Ò²Ü½¼ÁÏ̄�°̄®±³²¯́µ²³ÍÁ «Ã¼® Ȩ́ ®̄ ²̧·̧°®¹º»¼®½¾ä æ À̧É V́ector ºÃ²³Ì®½¼ÁÏTransformation  ºÃ²³Ì®½±³²«ÃÅ½ØÉ­®Ã²³Ì®½Æ¬́®«ÃÎ́½̄°®¹
Vectors ¼ÁÏÃ̄®¶µ®«ÃÅ½ºÆ«»»Ñº»Òµ® ­̄®»³µTriangle Law of Addition  «¬­®°̄®¹GeometryÃ³­Û´̄»Ò²ÜÏµ²³ Vector 

¶³Ñ½«ÃÅ½¶µ®Æ¶«Ã»²³Ì®½·Ì® «Ã̄̄®·̧°®¹Position Vector ǢÐ¼ÁÏÃ̄®¶µ®«ÃÅ½º̧É ®̄ ­̄®»³ A 
·ÁÏ

Position Vector ẾOA «¬­®«ÃÅ½AB µ²³ A ¼ÁÏB ̄
³² Ï·ÁÏ

Position vectorsǢÐ¼ÁÏÆ¬́®«Ã·Ì® AB = OB – OA «¬­®°̄®±²³¯́µ²³¶²Î́½·̧°®¹Transformation geometry¼ÁÏÃ̄®¶µ®Í²³ÏµǢ́Ç reflection  about x˚–˚axis,  reflection  about y-axis, rotation  ¼ÁÏ
translation ̄
² ³Ïµ²³µ²³°®­́½�Ã̄ÁÇ matrix  º¶Å½¶Å½µ³²ºÍÐ ®̄ Ȩ́ ®̄ ²̧¬²³ÏÍ²³ºÃ®ÃÈ̄°®¹ºÁËÅ matrixǢÐ¼ÁÏÃ̄®¶µ®«ÃÅ½¾äÀ̧É ®̄ ¼̄® Æ̧½ÆÍÇ·É² °̄®¹

Trigonometry ¼ÁÏÃ̄®¶µ® Á̄Çº»¼®½¾ä äÀ̧É d́egree measure ¼ÁÏradian measure   ̄
² ³Ï·ÁÏ±µ®¶Ð°®»Òµ®«¬­® Á̄Ç 180˚ = π radian  

±²³ Á̄ÇºÆ«»»Ñº»Òµ®µ³²¶²Î́½·̧É «́¬­®¶Í²³ circle­̄®»³·ÁÏarc length, s = rθ  ¼ÁÏArea of a sector A = 
1
2  r 2θ   Ã³ÑÆ¶¼Ô®½ØÉ­®»³µ²³ Ȩ́ ®̄ ²̧·ÃȨ̀°®¹ÆÎ́Ì®ÇµÒ�®½ÖÆÎ́Ì®ÇµÒ°®â̄²	ÑǢÐµ²³Æ«¬·ÉÌ®½¬²³Ïº̄Ðµ® Law  of  Sine   ¼ÁÏLaw  of  Cosine²̄ ³Ï·ÁÏÆ¬́®«Ã»Òµ®ǢÐµ²³ÍÁ¶²Î́½·̧°®¹Trigonometry  identities  ǢÐ¶µ®Æ¶«Ã«»Ì®½ÖÔÅà̧«»Ì®½ǢÐÆ«¬·ÉÌ®½«»Ì®½̄²³ÏẾÍÁ¶²Î́½¶Ì®Ç Á̄Çº»Òµ®ǢÐ «¬­®°̄®¹Æ¼́µ®±³Ñ½º»¼®½«¬­® Á̄Çº»¼®½¾ä¿ÀCalculus   ºÃ²³Ì®½̧É Ǽ́̄ÇºÆ«»»Ñº»Òµ®ǢÐºÆ¼¼ÁÏ

function 
·ÁÏ

limit 
·É «́»Ì®½¼ÁÏalgebraic function, trigonometric function, exponential

function ¼ÁÏlogarithmic function ǢÐ·ÁÏderivative ǢÐµ²³·É´̄̄®¬²³ÏÍ²³ÃÈ̄°®¹ËÈǢÐµ²³¶²Î́½̧É¶́Application ºÃ²³Ì®½̧É Ã́È̄ÁÇ stationary point,  maximum ¼ÁÏminimum ǢÐµ²³·ÉǾ²³Ì® Ȩ́ «́¬­®°̄®¹º»¼®½º¶Å½¶Å½̧ÉÃ́È̄ÁÇºÆ«»»Ñº»Òµ®ǢÐµ²³ Ȩ́ ®̄ ²̧¬²³Ï·́Ã³­Û´̧Ò́½µ²³µ²³°® ³̄²Ì® Ð̄µ®âµÔ®Ç¬²³ÏÍ²³ºÃ®°̄®¹±·́±·̧́ǢÐ Ð̄µ®«Ã́̄µ²³ Ò̧µ®­²¼ÁÂâµÔ®Ç�³Ñ¼ÁÏ̧É ®̄ ²̧¬²³Ï·̧́ÍÐ°®ÃÈÕ�½¹µ²³°® ²̄³Ì® Ð̄µ®µÒÌ®Ç ·̧É²·Ì® ­́Æ̧½ÃÁÐ»¼®½ÎÁÆ·́µ® Á̄Çº»Ȩ̀É º́»µ®º»Á·É²¯̄®ÃÈ̄°®¹ËÈÆâµ́Ì®Çá̧�á²�́¼®Æ̧½»Ð¼®½ǢÐµ²³ ²̧ ²̧µ²³°® ²̄³Ì®¯̄®Ø²³Ì®¶ÆÍ́µ®ÆÍÇµÒÌ®ÇÃÈ¹¾ÓÀ̧É ®̄ ¼̄®Ö¾ÝÀ̧É ®̄ ¼̄®Æ̧½»Ð¼®½̧Ò́½µ³²ÍÁºÆÍÇºµÒÌ®Ç·Æº́Ì® Ð̄µ®âµÔ®ÇÃÈÍ²³Ï̄² ³µ® Ð̄¼®½Í²³ÃÈ̄°®¹ºÆÍÇºµÒÌ®Ç·Æ­¬²³Ïº̄Ðµ®Æ̧½»Ð¼®½ÆẾÌ®½̧Ò́½¼ÁÏÆÍÇµÒÌ®ÇÃÈÍ²³ÏÆ«Ã́Í²³ÃÈ̄°®¹ËÅØÉ­® µ̄�¶²³Í®�Ì® ¼̄®½­́Æ̧½ÃÁÐẾ­¼­®¶­®¶Ì®�² ³½¼ÁÏ̄̄²°ºâµ²®̧­­® Ȩ́ «́¬­® Á̄Çº̄Ðµ®ÆµÒ́Ì®½¶́½ÆµÒ́Ì®½¶� Ò̧́½ºÆ¼¼ÁÏ­́Æ̧½ÃÁÐÆ̧½»Ð¼®½Ã³Ñ­Ñµ²³ ǢÐÏ¬�½«ÃÅ½¶́½«¬­®ÃÈÍ²®̧Ç°̧®¹
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£ª­ ÐÑ¢̄ÊÆ §¼£°½½¾ ¤±§¼¿µ̈À²̄̈£µÁ§̧̄̈£µÁ§̧̄̈¼¶ ¤̈Äª§Òµ¢̄

Ñ¢̄£µÁ§̈°®̧̈É µ¼®­ §Êµ§̄£°¤§Óµ§̄°¤¢̄¡¢£¤¥º®· »²³̈®· ½̧̈Ô­ ¸̈É µ£È̄£Ê§̧̈É £ª­ §µ̈£ª̄¼¡̧̄̈¼®Ç £Ä§̧̈£ÕÖ½̧̈¡²̄̈©̧̄̈µÄ³̈£µÁ§̈¡µ̈®Á· Å̄
Äµ̈¤Æ §̄µÁ²̄̈®§£ª̄Ä¶· ¸̈ª§¡· £µ§̧̄̈Êª§®Á§̄µ¶· £×§£°¤§¤· ¶ Ø½ÁÓµ£Óµ§̧̄̈¡· ª¡±̈Ï Í́ÙÚ¹́ÍÙÚ¹́ÍÙÚ¹́ÍÙÚ¹́ÍÙÚ¹ ÛÜÝ Þßà áâãä ãÛ

à åæçè åéêä ëìæí âîéßà å

ïðñòóôõöõö÷ôøùúûüýïðñòóôõöõö÷ôøùúûüýïðñòóôõöõö÷ôøùúûüýïðñòóôõöõö÷ôøùúûüýïðñòóôõöõö÷ôøùúûüýþÿô�òôõ����óô����óô	úóô	�÷	
ñï���	ï�÷	ö
 ���ö�	���	��ôõú	��óô���ôòóô�÷ÿ÷õú	øþô��û	�÷þ��ôòóô�÷ÿ÷õú	�û	�û	�÷þ��þô��÷	õú	ï�	���òô���
ôï� 	��û	ï���	�ïóô���óô�ðö
 ��õöõö÷ôøùúûü�ú�ô�ïðñòóô�ï��õú
�
ïô	���ú÷
ïô	���	�����óô	ï�������ô�����ôõ 	ú÷ðï�õ ÷óôðú÷ú���û	���	���óô�û	��óô��÷øþô��ðóô!�óôþûÿ÷���"�
ïô	õö÷�ô
�òôï�ðõ��ðõþï�÷	ú�óô	
óô	�óô�ò��ô#$ðõò%ò��&$ðõò%ò��&$ðõò%ò��&$ðõò%ò��&$ðõò%ò��&'��"õþ÷�ôõð÷óô(��ô) ��ô�÷

õ��	
�ôõ�ï�÷	
ïô	õö÷�ô
�òôï�
�òôóþô	���"�
÷	õú÷�ô���ô���*��þô��÷	õú	ï� 	���òô�
ïô	õ+	ø�ÿ÷�
óôðú�òôúòóôï�÷	����ôò���	úþô��óô���ôï��ô�÷
ð�
óô	ð���þôïû�òû	�û	úþô�÷øþôú���ñï�÷	���ï�÷��÷	��ô#ð ��òù
ïô	��ôýï� �óô,ö÷
����óô�ð��ÿô-ýõòú�� �òû	õö÷�ô
�òô�òû	�û	òù�õð÷óô(��ô) ��ô�÷.��ôõ��÷óô	��óô�+û	
óô	õ��	ú
÷ð�òô��ï�÷	ïðñòóô�ï����óô���/���
ôï�÷	���"

ÿô
óô���ñ�
÷	
÷���óôï�ô�ö�ô��ô#$�ï��þÿô��ôòóô&$�ï��þÿô��ôòóô&$�ï��þÿô��ôòóô&$�ï��þÿô��ôòóô&$�ï��þÿô��ôòóô&

ðóô	õ�÷ôõöõö÷ôøùúûü0ðóô	õ�÷ôõöõö÷ôøùúûü0ðóô	õ�÷ôõöõö÷ôøùúûü0ðóô	õ�÷ôõöõö÷ôøùúûü0ðóô	õ�÷ôõöõö÷ôøùúûü0��ô���óô	���óô	ðóô	õ�÷ô�ï� ��þÿô1ü0 0,)ü0 02��ò�÷�óô���ôï�+ ú÷õ��÷óô	�÷	ò�÷õú	����ûò
 �õ�÷ô���3þôþøùúûü4ú�ô�ðóô	õ�÷ô�ï� ���ïðóô	�÷�þô	ï5��óô	ò��ô#ð�ïô	ðþ÷	������óôó�õ�÷ô�û��óô	�û ��*ö
óô�
��ô�òû	�ï� ��þÿô
ð�
óô	õú	ï�	�û	��þôõ�÷óô	��óô� �ï� ��þÿô
ò�÷õú	ï�	õ�%�óôõð	���"�ðö
óô�ðï�÷��÷	õ�ò÷��÷	�òû	�÷øþôú���ñï�÷	� �ï�÷	ð�û	�û	��û	�ï6óô� ��õ��÷óô	��ú��ô#$-,,&$-,,&$-,,&$-,,&$-,,&

789:;<=>?;@ABC:?=DB>7=C:;E?=E=F<:;>GH@AB
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