
 

 

gFjp A 

vy;yh tpdhf;fSf;Fk; jug;gl;Ls;s Gs;spf;Nfhl;by; tpil vOJf.

 1. fzpjj; njhFj;jwpKiwf; Nfhl;ghl;ilg; gad;gLj;Jtjd; %yk; vy;yh Neu; epiwnaz;fs; n 

,w;Fk;  1+ 2+3+�+ n < 1
8
(2n+1)2  vd epWTf. 

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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 2. a < b < c Mf ,Uf;FkhW cs;s a, b, c Mfpad nka;k; khwpypfshf ,Uf;Fk; rkdpyp   

(x – a)(x – b)
(x – c)

� 0   ,d; jPu;Tj; njhiliaf; fhz;f. 

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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 3. FRACTION vd;Dk; nrhy;ypd; vy;yh vOj;JfisAk; nfhz;L nra;aj;jf;f xOq;fikg;Gfspd; 

vz;zpf;ifiaf; fhz;f. 

  ,t;nthOq;fikg;Gfspy; capnuOj;Jfs; (vowels) ,ul;ilj; jhdq;fspy; ,Uf;Fk; 

xOq;fikg;Gfspd; vz;zpf;if ahJ?

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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  .................................................................................................................................................... 
   ................................................................................................................................................... 
   ................................................................................................................................................... 

 4. lim
x��

x2 +1
x +1

– ax – b
�
�
�

�
�
�
= 0  Mf ,Uf;FkhW a, b Mfpa khwpypfisf; fhz;f.  

  ................................................................................................................................................... 
  .................................................................................................................................................... 
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 5. d

dx
(ax ) = ax lna  vdf; fhl;Lf@ ,q;F a D�^+

. 

  ,jpypUe;J> a�ȴ��Mf ,Uf;Fk;NghJ 
ax

1+ ax� �dx  If; fhz;f. 
  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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 6. Xu; ,izfuk; ABCD apy; gf;fk; AB apd; rkd;ghL x + y + 2 = 0 ck; %iytpl;lq;fs; ,ilntl;Lk; 

Gs;sp (4, 2) ck; MFk;. Gs;sp A  apD}lhf Neu;NfhL x + 2 = 0 nry;fpd;wJ. gf;fk; DC apd; 
rkd;ghl;ilf; fhz;f.
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7.  xU tisap x = 1– t
2

1+ t2
" y = 2t

1+ t2
 vd;Dk; gukhdr; rkd;ghLfspd; %yk; jug;gl;Ls;sJ@ ,q;F  

t MdJ xU gukhdk; MFk;. Gs;sp ������ I xj;j t apd; ngWkhdj;ijf; fz;L> mg;Gs;spapy; 

tisapf;F tiuag;gl;Ls;s njhlypahdJ x - mr;rpw;Fr; rkhe;junkdf; fhl;Lf.

  ................................................................................................................................................... 
  .................................................................................................................................................... 
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  .................................................................................................................................................... 
  .................................................................................................................................................... 
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 8. x�ï y = 0, 7x ï�y = 0 vd;Dk; ,U Neu;NfhLfisAk; njhLkhW Kw;whf Kjw; fhy; tl;lj;jpy; 

,Uf;Fk;  2 2  myFfs; MiuAs;s tl;lj;jpd; rkd;ghl;ilf; fhz;f. 
  ................................................................................................................................................... 
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 9. Arg iz = /  MfTk; z+1 + z –1 = 4  MfTk; ,Uf;FkhW rpf;fnyz; z  If; fhz;f.   

  ................................................................................................................................................... 
  .................................................................................................................................................... 
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10.   � +� = �
6

 vdpd;> 3 + tan�( ) 3 + tan�( ) = 4  vdf; fhl;Lf. 

  ,jpypUe;J> tan �12  ,d; ngWkhdj;ij ca;j;jwpf. 
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gFjp B 

Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf.

   
11. (i) p, q, r Mfpad nka;k; khwpypfshfTk; p ≠ 0 MfTk; cs;s ,Ugbr; rkd;ghL px2 + qx + r = 0  

,d; %yq;fs; _,�` vdpd;> � +� = – qp  vdTk; �� = r
p  vdTk; fhl;Lf. 

   rkd;ghL x2 + ax + b = 0  ,d; %yq;fs; � , 3+  MfTk; rkd;ghL x2 + cx + d = 0  ,d; %yq;fs; 

3h, +�MfTk; ,Ug;gpd;> b = d vdf; fhl;Lf@ ,q;F a, b, c, d Mfpad nka;k; khwpypfs;. 

    ,jpypUe;J>  h�, + Mfpatw;iw %yq;fshff; nfhz;l ,Ugbr; rkd;ghL 12x2 +3(a+ c)x + 4b = 0  
vdf; fhl;Lf.                 

    
  (ii) f (x) � x3 – 2ax2 + (ab+ a2 – b2 )x – ab(a – b)  vdf; nfhs;Nthk;@ ,q;F a, b Mfpad a ≠ b  MFkhW 

cs;s nka;k; khwpypfshFk;.  x – a + b MdJ gy;YWg;gp  f(x)  ,d; xU fhuzpnadf; fhl;b>

   mjpypUe;J> rkd;ghL  f(x) = 0 Ij; jPu;f;f.  

   rkd;ghL x3 + px2 + qx + r = 0   ,d; %yq;fs; 1" 3" 4   Mf ,Uf;FkhW  p, q, r  Mfpa 

khwpypfspd; ngWkhdj;ij ca;j;jwpf.

  (iii) gFjpg; gpd;dq;fisf; fhz;f. 7x –10
x2 (x – 2)

 

 12.  (i) ahjhapDk; xU Neu; epiwnaz; Rl;b n  ,w;F (a + b)
n
 ,d; tpupia vOJf@ ,q;F a, b D�^.

� � � �,jpypUe;J> � nCr
r=0

n

� = 2nIAk; � nCr( )
2

r=0

n

� = 2nCn  IAk; ca;j;jwpf.

    

    a + b� ���Mf ,Uf;Fk;NghJ �r nCr
r=1

n

� arbn–r = na  vdTk; fhl;Lf. 

  

   (ii) r MtJ cWg;G U
r
 MfTs;s xU njhlupd; Kjy; n cWg;Gfspd; $l;Lj;njhif

    Ur
r=1

n

� =
n
12
(n+1)(n+ 2)(n+3)  vdj; jug;gl;Ls;sJ@ ,q;F ��� r���n'

    
1
Ur

� k f (r) – f (r +1){ }  Mf ,Uf;FkhW rhu;G  f(r) IAk; khwpyp k iaAk; fz;L> mjpypUe;J 

� 1
Urr=1

n

�  Ig; ngWf.

    Kbtpy; njhlu; � 1
Urr=1

�

�  MdJ xUq;Ffpd;wnjdf; fhl;Lf. 

    2 � 3 1– 2
(n+1)(n+ 2){ }< 3  I ca;j;jwpf.
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13.  (i) A = 7 8
–6 –7

�

�
�

�

�
�  Mf ,Uf;Fk;NghJ A2 If; fz;L> mjpypUe;J> A²� Ig; ngWf.

    A2015X = 1 –1
1 2

�

�
�

�

�
�  Mf ,Uf;FkhW jhak; X Ij; Jzpf.

   (ii) rkd;ghL z
6  �� ,d; %yq;fis tbtk; x + iy apw; ngWf@ ,q;F x, y D�^ , i2� �²�� 

    z�, z2
 vd;gd rkd;ghL z

6  �� ,d; NtWNtwhd ,U %yq;fs; vdpd;> z1 � z2  vLf;fj;jf;f 

ngWkhdq;fs; ������� 3  vd Mfz; tupg;glj;ijg; gad;gLj;jpf; fhl;Lf. 

  (iii) z vd;gJ z = 3  Mf ,Uf;FkhW cs;s ahjhapDk; xU rpf;fnyz;zhf ,Uf;Fk;NghJ 

Mfz; tupg;glj;ijg; gad;gLj;jp 2� 3 � z+ 2 � 2+ 3  vdTk; � �
3
� arg z + 2( ) � �3

 vdTk; 
fhl;Lf.

 14.  (i) x = sec� + tan� " y = cosec� + cot�  vdj; jug;gLk;NghJ> x + 1x = 2sec�  vdTk; y+ 1
y
= 2cosec�

vdTk; fhl;Lf @ ,q;F e xU gukhdk;.

    e tpd; rhu;gpy; dxd� > 
dy
d�  Mfpatw;iwg; ngWf.

    mjpypUe;J> 
dy
dx

= – (1+ y
2 )

1+ x2
 = �

1+ y2

1+ x2
 vdf; fhl;Lf.

   (ii) ngWjpfs; gw;wpa Nfhl;ghLfisg; gad;gLj;jp> x > 0 ,w;F> x � x
2

2 + x
3

3 > ln 1+ x( )  vdf; fhl;Lf.
    mZFNfhLfisAk; epiyahd Gs;spfisAk; njspthff; fhl;b> �1< x �1  ,w;Fr; rhu;G 

y = x � x
2

2 + x
3

3 � ln 1+ x( ) ,d; tiuigg; gUk;gbahf tiuf. ( ln2 � 0.69  vdf; nfhs;f.) 

  (iii) 
P Q��l

    

    khztd; xUtd; xU ge;jypd; fl;likg;igj; jahu;nra;tjw;F mtdplk; ��l ePsKs;s 

nky;ypa fk;gpj; Jz;L PQ toq;fg;gl;Ls;sJ. rl;lk; EFGH ,d; ,izf;fg;glhj E, 

H Mfpa ,U me;jq;fisAk; nrt;tfr; rl;lk; ABCD apd; gf;fk; CD kPJ nghUj;Jtjd; 

%yk; ge;jypd; fl;likg;G jahu;nra;ag;gLfpd;wJ. AB = EF = GH MfTk; AD =  FG MfTk; 

ge;jypd; fl;likg;gpd; gug;gsT cau;e;jgl;rkhfTk; ,Ug;gjw;F PQ ntl;lg;gl Ntz;ba ,U 

Jz;LfspdJk; ePsq;fis NtWNtwhff; fhz;f.
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 15.  (i) Xu; cfe;j gpujpaPl;ilg; gad;gLj;Jtjd; %yk;

        sin�1 x
a
�

�
�
�

�
�� a2 � x2dx = 1

4
a2 sin�1 x

a
�

�
	
�

�
�

�

�



�

�
�

2

+
1
2
x a2 � x2 sin�1 x

a
�

�
�
�

�
�+
1
8
a2 � 2x2( )+ csin–1 x

a
�
	
�


�
�� a2 – x2 �dx = 2xsin–1 x a2 – x2 +1– 2x

2

8
+ a

2

4
� sin–1 x

a
�
	
�


�
�

�
�


�
��

2

+ c
�

�
�  

    vdf; fhl;Lf@ ,q;F a xU g+r;rpaky;yhj nka;k; khwpypAk; c  Xu; vNjr;ir khwpypAk; 

MFk;.

 (ii) f (p – x)dx = f (x)dx
0

p

�
0

p

�  vdf; fhl;Lf@ ,q;F f(x) MdJ Mapil [o, p] kPJ cs;s xU

  njhlu;rhu;ghFk;.

    I = (a – x)n

(a – x)n + xn
dx

0

a

� vdTk; J = xn

xn + (a – x)n
dx

0

a

�  vdTk; nfhs;Nthk;.

    I = J  vd epWTf. 

    I apw;Fk; J apw;FkpilNa NtnwhU njhlu;igg; ngw;W> ,jpypUe;J I iag; ngWkhdq; 

fzpf;f.

   (iii) (x + 2)3(x + 5)dx
0

2

�  Ig; ngWkhdq; fzpf;f.

 16.  (i) l� >�ax + by + c = 0, l
2
 >�px + qy + r = 0 vd;gd ,U rkhe;juky;yhj Neu;NfhLfshFk;. 

xUq;fikag; g+r;rpaky;yhj h, + Mfpa gukhdq;fSf;F h� l�+ +� l
2 

= 0 ,d; %yk;               

l��= 0, l
2 
= 0 Mfpa ,U Neu;NfhLfspdJk; ntl;Lg; Gs;spapD}lhfr; nry;Yk; xU Neu;NfhL 

tifFwpf;fg;gLfpd;wnjdf; fhl;Lf.

    ehw;gf;fy; ABCD apy;  AB, BC, CD, DA Mfpa gf;fq;fspd; rkd;ghLfs; KiwNa              

2x + ��y – 9  ������x + y – � = 0,   x + 5y – 5 = 0,   7x – 4y – �� = 0 MFk;. A , C Mfpa 

Gs;spfspd; Ms;$Wfisf; fhzhky; %iytpl;lk; AC apd; rkd;ghl;ilf; fhz;f.

   (ii) Kjw; Nfhl;ghLfisg; gad;gLj;jp tl;lk; x
2
+ y

2
 – ��x – �y������ �� ,d; ikaj;ijAk; 

MiuiaAk; fhz;f. x mr;R kPJ cs;s xU Gs;spapypUe;J mt;tl;lj;jpw;F xd;Wf;nfhd;W 

nrq;Fj;jhd ,U njhlypfs; tiuag;gLfpd;wd. mj;jifa ,U Gs;spfs; ,Uf;fpd;wdntdf; 

fhl;Lf. 

 17'  (i)  ahjhapDk; xU Kf;Nfhzp ABC apw;F tof;fkhd Fwpg;gPl;by; Nfhird; newpia vLj;Jiuf;f. 
    mjpypUe;J> a = b cos C + c cos B ia ca;j;jwpf. 
    (b + c) cos A + (c + a)  cos B + (a + b) cos C = a + b + c vdTk; fhl;Lf. 

  (ii)  � = tan–1 5
12
�
�
�

�
�
� , � = tan–1 3

4
�
�
�
�
�
�  vdj; jug;gLk;NghJ cos(� – � ) = 6365  vdf; fhl;b> ,jpypUe;J> 

sin(_�<�`	� ,d; ngWkhdj;ijg; ngWf.  

   (iii) tan 3x I tan x ,d; rhu;gpy; vLj;Jiuj;J> rhu;G f(x) =  tan 3x cot x ,d; tPr;R ^�/ 1
3
, 3�

��
�
�
�  vdf; 

fhl;Lf. 

    ,jpypUe;J> rkd;ghL tan 3x – tan x = 0 Ij; jPu;f;f. 

   (iv) y =  sin
<��

x,   y =  cos
<��

x vd;Dk; Neu;khW jpupNfhzfzpjr; rhu;Gfs; xt;nthd;wpdJk; jiyikg; 

ngWkhd tPr;ir vOJf.

    mt;tPr;Rfisf; fUjp sin�1 x + cos�1 x = �
2

 vd epWTf. 

*  *  *
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*    ,t;tpdhj;jhspy; g MdJ GtpaPu;g;gpdhyhd Mu;KLfiyf; Fwpg;gpLfpd;wJ.

gFjp A 
vy;yh tpdhf;fSf;Fk; jug;gl;Ls;s Gs;spf;Nfhl;bd; kPJ tpil vOJf.

1' jiu kPJ cs;s xU Gs;sp A apypUe;J njhlf;f Ntfk; u cld; GtpaPu;g;gpd; fPo; epiyf;Fj;jhf 

Nky;Nehf;fp vwpag;gLk; xU Jzpf;if P milAk; kpf cau;e;j Gs;sp B vdf; nfhs;Nthk;. 

B  apypUe;J GtpaPu;g;gpd; fPo; epiyf;Fj;jhf tpOkhW Xa;tpypUe;J tpLtpf;fg;gLk; NtnwhU 

Jzpf;if Q MdJ AB apd; eLg; Gs;spapy; P  iar; re;jpg;gjw;fhfj; Jzpf;if P  vwpag;gLtjw;F 
Neuk; 2 �1( ) ug  ,w;F Kd;du; Q tpLtpf;fg;gl Ntz;Lk; vd;gij ,U Jzpf;iffSf;Fk; 

xNu tupg;glj;jpy; tiuag;gl;Ls;s Ntf - Neu tiuGfisf; nfhz;L epWTf. 

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  ....................................................................................................................................................
  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  ....................................................................................................................................................
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  .................................................................................................................................................... 
  ....................................................................................................................................................
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2' Xu; xg;gkhd fpilj; jsj;jpd; kPJ jpzpT M I cila Xu; Mg;G itf;fg;gl;Ls;sJ. 

fpilAld; Nfhzk; _ ,w; rha;e;j Mg;gpd; Xu; xg;gkhd Kfj;jpd; kPJ jpzpT m I cila 

xU Jzpf;if itf;fg;gl;Ls;sJ. njhFjp Xa;tpypUe;J tpLtpf;fg;gLk;NghJ Mg;G d       
 J}uk; ,aq;Fk; Neuj;jpy; Jzpf;if rha;jsj;jpd; topNa s J}uk; ,aq;Ffpd;wJ. njhFjpapd; 

Mu;KLfiy ntspahu;e;jtpjkhff; fhzhky;> m +M( )d = mscos�   vdf; fhl;Lf.  

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  ....................................................................................................................................................
  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 

3' xUtu; mtUila mbapypUe;J epiyf;Fj;J cauk; h ,y; ,Uf;Fk; xU Gs;spapypUe;J fpil> 

epiyf;Fj;J Ntff; $Wfs; KiwNa u, v Mf ,Uf;FkhW xU ge;ijg; GtpaPu;g;gpd; fPo; xU 

epiyf;Fj;Jj; jsj;jpy; vwpfpd;whu;. ge;J mtUila mbapypUe;J fpilj; J}uk; d apy; ,Uf;Fk; 
Xu; xg;gkhd epiyf;Fj;Jr; Rtupy; mjw;Fr; nrq;Fj;jhf Nkhjpg; gpd;dijj;J> kdpjdpd; mbf;F 

tUfpd;wJ. 2ghe2 = v2 1� e2( )  vdf; fhl;Lf@ ,q;F e MdJ ge;Jf;Fk; RtUf;FkpilNa cs;s 

kPsikTf; FzfkhFk;. 

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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  ....................................................................................................................................................
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  .................................................................................................................................................... 
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[ gf; 4 Ig; ghu;f;f

4' jpzpT M nkl;upf; njhd; MfTs;s xU thfdk; khwhf; fjp u  km h<1
cld; nrYj;jg;gLk;NghJ 

mjd; vQ;rpd; H kW tYTld; njhopw;gLfpd;wJ. thfdk; xU khwhj; jil R N ,w;F 
cl;gLnkdpd;> R u = 3600 H vdf; fhl;Lf.  

 ,g;NghJ vQ;rpid epw;ghl;bj; jLg;Gfisg; gpuNahfpf;Fk;NghJ thfdk; J}uk; d  km ,y; Xa;Tf;F  
tUfpd;wJ. KO ,af;fj;jpw;Fk; tPjpj; jil khwhky; ,Uf;fpd;wnjdf; nfhz;L> jLg;Gfspd;  

mku;KLFk; tpir �R  MdJ �R du = 25
648

Mu3 � 3600Hd. apdhy; jug;gLfpd;wnjdf; fhl;Lf. 

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  ....................................................................................................................................................
  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
                  

5' Q MdJ xU Kf;Nfhzp OAB apd; gf;fk; AB ia Kf;$wpLkhW B apw;Ff; fpl;l AB kPJ cs;s 

Gs;spahFk;. P MdJ OP : OQ = 2 : 5 Mf ,Uf;FkhW OQ kPJ cs;s Gs;spahFk;. ePl;lg;gl;l 

NfhL AP MdJ OB ia R ,y; re;jpf;fpd;wJ. OP = 2
15
a + 2b( )  vdf; fhl;b> AP ia a, b 

Mfpatw;wpd; rhu;gpy; vOJf@ ,q;F a, b Mfpad O Fwpj;J KiwNa A apdJk; B apdJk; jhdf; 

fhtpfshFk;.

 OA + kAP MdJ a iar; rhuhky; ,Uf;FkhW vz;zp k vLf;fj;jf;f ngWkhdj;ijf; fhz;f. O 
Fwpj;J R ,d; jhdf; fhtp r I b apd; rhu;gpy; vLj;Jiug;gjd; %yk; OR : OB = 4 : 13 vdf; fhl;Lf.

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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  .................................................................................................................................................... 
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6' ePsk; 2a iaAk; epiw w itAk; cila xU rPuhd Nfhy; AB kPJ cs;s xU Gs;spapy; Xu; 

xg;gkhd %is kPJ Xa;tpy; ,Uf;Fk; mf;Nfhy; mjd; Kid A cld; njhLifapy; ,Uf;Fk; 

Xu; xg;gkhd epiyf;Fj;Jr; RtUf;Fr; nrq;Fj;jhd xU epiyf;Fj;Jj; jsj;jpy; Kid B 
MdJ Kidtpw;F NkNy ,Uf;FkhW ehg;gj;jpy; cs;sJ. RtUf;Fk; Kisf;FkpilNa 

cs;s J}uk; d MfTk; fpilAld; Nfhypd; rha;T e�MfTk; ,Ug;gpd;> cos3� = da  vdf; 
fhl;Lf. 

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  ....................................................................................................................................................
  ................................................................................................................................................... 

7' X, Y Mfpad ,U jk;Ks; GwePf;Fk; epfo;r;rpfshFk;. P(X) & 0, P(Y) & 0 MFk;. X, Y Mfpa 

,U epfo;r;rpfSk; rhuhjdthf ,Uf;f KbAkh? ckJ tpilia vOJf.

 A, B Mfpad P(A) = 1
2

,  P(A|B) = 1
4

 , P(B|A) = 1
3
 Mf ,Uf;FkhW cs;s ,U epfo;r;rpfshFk;. 

 fhuzq;fs; je;J gpd;tUk; tpdhf;fSf;F tpil vOJf. 

 (i)    A, B Mfpa epfo;r;rpfs; rhuhjdth?

 (ii)   A, B Mfpa epfo;r;rpfs; jk;Ks; GwePf;Ftdth?

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
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  .................................................................................................................................................... 
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8' A, B  vd;Dk; ,U vOkhw;W epfo;r;rpfs; epfo;tjw;fhd epfo;jfTfs; KiwNa  12  ,  14  MFk;. 

mtw;wpy; xU jlitf;F xU epfo;r;rp khj;jpuk; epfo;tjw;fhd epfo;jfT 
1
3  MFk;. 

 (i)    ,U epfo;r;rpfSk; xNu jlitapy; epfo;tjw;fhd epfo;jfT>

 (ii)   epfo;r;rp B epfo;e;Js;snjdj; jug;gLk;NghJ epfo;r;rp A epfo;tjw;fhd epge;jid epfo;jfT 

Mfpatw;iwf; fhz;f. 

  ................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  .................................................................................................................................................... 
  ....................................................................................................................................................
  ................................................................................................................................................... 
  .................................................................................................................................................... 
  ....................................................................................................................................................
  ................................................................................................................................................... 

 
9' ,il> Mfhuk; Mfpad KiwNa 8, 5 MfTs;s 9 Nehf;fy;fs; fPNo jug;gl;Ls;sd. 
 5,   6,   13,   5,   10,   13,   3,   x,   y ; ,q;F x  < y .
 (i)    x ,dJk; y apdJk; ngWkhdq;fisj; jdpj;jdpahf>   

 (ii)   9 Nehf;fy;fspdJk; ,ilak;

 Mfpatw;iwf; fzpf;f. 

  .................................................................................................................................................... 
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10'   9 mtjhdpg;Gfisf; nfhz;l xU Fbj;njhifapd; ,ilAk; epak tpyfYk; KiwNa 25, 
4  MFk;. mjDld; 15, 20, 40 vd;Dk; Nehf;fy;fisr; Nru;f;Fk;NghJ fpilf;Fk; Gjpa 

Fbj;njhifapd; ,iliaAk; epak tpyfiyAk; fzpf;f. 

  .................................................................................................................................................... 
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gFjp B 

Ie;J tpdhf;fSf;F khj;jpuk; tpil vOJf.

11' (a) Xu; cau;j;jp epiyf;Fj;jhf Nky;Nehf;fpr; rPuhd Mu;KLfYld; Xa;tpypUe;J nry;yj; 

njhlq;Fk; mNj Ntis xU ge;J cau;j;jp njhlu;ghf epiyf;Fj;J Ntfk; u cld; 

cau;j;jpapDs;Ns Nky;Nehf;fp vwpag;gLfpd;wJ. ge;jpd; gwg;Gf; fhyk; T vdpd;> cau;j;jp 

njhlu;ghfg; ge;jpd; ,af;fj;jpw;fhd xU Ntf - Neu tiuig tiuf. 

  u > 1
2
gT  vdpd;> Ntf - Neu tiuigg; gad;gLj;jp cau;j;jpapd; Mu;KLfy;  1

T
2u� gT( )  

vdf; fhl;Lf.   

    (b)  njw;F Nehf;fpf; fjp u km h-1 cld; nry;Yk; Nghu;f; fg;gy; xd;wpd; fg;upd; jdJ fg;gypypUe;J 

J}uk; d km Nkw;Nf> tlf;fpypUe;J 30$�fpof;Fj; jpirapy; fjp u 3  km h-1 
cld; nry;tJ 

Nghy; Njhw;Wk; Xu; vjpupf; fg;giyf; fhz;fpd;whu;.  

(i) vjpupf; fg;gypd; Ntfj;ijf; fhz;f.

(ii)  ,U fg;gy;fSk; xd;Wf;nfhd;W fpl;l ,Uf;Fk;NghJ Nghu;f; fg;gypypUe;J  vjpupf; 

fg;gypd; jpirNfhisAk; mt;tpU fg;gy;fSf;FkpilNa cs;s kpff; FWfpa 

 J}uj;ijAk; fhz;f. 

(iii) Nghu;f; fg;gy; 0.9d km J}uj;jpy; RLk; tPr;ir cilanjdpd;> vjpupf; fg;gy; Neuk; 

12 2 du  epkplj;jpy; Nghu;f; fg;gypd; jhf;FjYf;F cl;glj;jf;fnjdf; fhl;Lf. 
        

                              

12' ikak; O itAk; cs;shiu a iaAk; cila 

Xu; xg;gkhd miuf;Nfhsg; ghj;jpuk; mjd; 

tpspk;G cUtpy; fhzg;gLfpd;wthW fpilAld; 

30$ ,w; rha;e;jpUf;FkhW xU epiyj;j fpilj; 

jsj;jpd; kPJ cs;s xU Gs;sp C apy; tpiwg;ghf 

,izf;fg;gl;Ls;sJ. ghj;jpuj;jpd; tpspk;gpd; 

kpfTk; jho;e;j Gs;sp A apw;Fk; kpfTk; cau;e;j 

Gs;sp B apw;FkpilNa A, B, C Mfpa Gs;spfs; 

xNu epiyf;Fj;Jj; jsj;jpy; cs;sd. jpzpT m 

I cila xU Jzpf;if P MdJ Gs;sp A apy; 

Xa;tpy; itf;fg;gl;L> jsk; ABC apy; AB apw;Fr; 
nrq;Fj;jhfg; ghj;jpuj;jpd; cl;gug;G topNa 

,aq;FkhW mj;Jzpf;iff;F xU fzj;jhf;F I  
jug;gLfpd;wJ.  

 (i) Jzpf;if P apd; njhlf;f Ntfj;ijf; fhz;f. 

(ii)  fPo;Kf epiyf;Fj;Jld; NfhL OP Nfhzk; _ it Mf;FkhW Jzpf;if P MdJ C 
apw;Fk; B apw;FkpilNa ,Uf;Fk;NghJ Jzpf;ifapd; Ntfj;ijAk; ghj;jpuj;jpd; %yk; 

Jzpf;ifapd; kPJ gpuNahfpf;fg;gLk; kWjhf;fj;ijAk; fhz;f. 

 (iii) Jzpf;if Gs;sp B apw;Fr; nry;Ynkdpd;> I � m
2
10ga  vdf; fhl;Lf. 

(iv) I > m
2
10ga  vdpd;> gpd;du; cz;lhFk; ,af;fj;jpy; Jzpf;if kWgbAk; Gs;sp A apw;F 

tUtjw;F I = m
2
14ga  Mf ,Uj;jy; Ntz;Lk; vdTk; fhl;Lf. 

[ gf; 8 Ig; ghu;f;f
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13' kPs;jd;ik kl;L 3mg  IAk; ,aw;if ePsk; 3l IAk; cila Xu; ,Nyrhd> xg;gkhd kPs;jd;ik ,io 

AB apd; xU Edp A MdJ xU fpilr; rPypq;fpd; kPJ xU Gs;spAld; tpiwg;ghf ,izf;fg;gl;L> 

,ioapd; kw;iwa Edp B apypUe;J jpzpT m I cila xU Jzpf;if njhq;ftplg;gl;Ls;sJ.  

Jzpf;ifapd; ,af;fj;jpw;Fj; jil Vw;glhj mstpw;Fr; rPypq;F caukhdnjdf; nfhs;f.

(i) A apypUe;J Jzpf;ifapd; ehg;gj; jhdj;jpw;F cs;s epiyf;Fj;Jj; J}uj;ijf; fhz;f.

 ,g;NghJ jpzpT m I cila xU rpwpa tisaj;ij A apNy Xa;tpy; itj;J 

mjD}lhf ,ioia mDg;gp tisak; tpLtpf;fg;gLfpd;wJ. tisak; ,io topNa 

fPo;Nehf;fp ,aq;Ffpd;wJ.

(ii)  tisak; Jzpf;ifAld; NkhJtjw;Fr; rw;W Kd;du; mjd; Ntfk; 2 2gl  vdf; 
fhl;Lf. 

(iii)  tisak; Jzpf;ifAld; Nkhjp xU jdpg; nghUshf mikAnkdpd;> mr;Nru;j;jpg; 

nghUspd; njhlf;f Ntfk;  2gl  vdf; fhl;Lf. 
(iv) Nru;j;jpg; nghUs; Xu; vspa ,ir ,af;fj;Jld; ,aq;Ffpd;wnjdf; fhl;b> mjd; Nfhz 

Ntfj;ijAk; miyTf; fhyj;ijAk; fhz;f. 
(v) Nru;j;jpg; nghUspd; vspa ,ir ,af;fj;jpw;Fj; jilahf mikahky; ,Ug;gjw;Fr; 

rPypq;fpd; Fiwe;jgl;r cauk; ���
������	�3 lMf ,Uf;f Ntz;Lnkdf; fhl;Lf. 

 
     
14' (a) a, b Mfpad xd;Wf;nfhd;W rkhe;juk; my;yhj ,U g+r;rpaky;yhj fhtpfs; MFk;. h��+ 

Mfpad jug;gl;Ls;s ,U vz;zpfshf ,Uf;Fk;NghJ h = + = 0 Mf ,Ue;jhy; khj;jpuk; ha 
+ +b = 0 vdf; fhl;Lf. 

  Xu; ,izfuk; OACB apy; gf;fk; BC MdJ BD = 3BC Mf ,Uf;FkhW D apw;F ePl;lg;gl;Ls;sJ. 
OA = a vdTk; OB = b vdTk; nfhz;L OD ia a, b  Mfpatw;wpd; rhu;gpy; vLj;Jiuf;f.   

  OD, AC vd;Dk; NfhLfspd; ntl;Lg; Gs;sp E vdTk; OE = hOD vdTk; AE = +AC vdTk;  
nfhz;L h���+�Mfpa khwpypfisf; fhz;f. 

  i, j Mfpad xd;Wf;nfhd;W nrq;Fj;jhd myFf; fhtpfshf ,Uf;Fk;NghJ a = x1i + y1 

j    vdTk; b = x2i + y2 j vdTk; vLj;Jiug;gpd;> OACB MdJ xU rha;rJukhf ,Ug;gjw;Fg; 

g+u;j;jpnra;a Ntz;ba epge;jidia x1, y1, x2, y2  Mfpatw;wpd; rhu;gpy; vLj;Jiuf;f.  

      (b)  AB = 6a MfTk; BC = 2 3a  MfTk; cs;s xU nrt;tfk; ABCD apd; AB, BC, CD,  DA 
Mfpa gf;fq;fspd; eLg; Gs;spfs; KiwNa P, Q, R, S MFk;. 15 N, h N, 5 N, 10 N, + N, 
30 3  N vd;Dk; gUkd;fis cila MW tpirfs; vOj;Jfspd; xOq;FKiwapdhy; 

fhl;lg;gLk; jpirfspy; KiwNa PQ, QR, RS, SP, AD, CD topNa jhf;Ffpd;wd. ,t;tpirj; 

njhFjp 

(i)    ehg;gj;jpy; ,Uf;f KbahJ vdTk;

(ii)   Xu; ,izahf xLq;Fnkdpd;> mg;NghJ h��= <�40 vdTk; +��= 20 vdTk; 
(iii)  jpir AD topNa xU 10 N tpirahf xLq;Fnkdpd;> mg;NghJ h��= <�40 vdTk; 
  +�= 30 vdTk; 
fhl;Lf. 
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15' (a)  xt;nthd;wpdJk; ePsk;  4a MfTs;s AB, BC, CD vd;Dk; %d;W rPuhd Nfhy;fspd; epiwfs; 

KiwNa hW, W, hW MFk;. mit B apYk; C apYk; xg;gkhf %l;lg;gl;Ls;sd. AD apw;Ff; 
fPNo BC ,Uf;fj; njhFjp xU epiyf;Fj;Jj; jsj;jpNy ehg;gj;jpy; ,Uf;FkhW A, D Mfpa 

me;jq;fs; xd;Wf;nfhd;W xNu fpil kl;lj;jpy; J}uk; 8a apy; ,Uf;Fk; ,U epiyahd 

Gs;spfspy; RahjPdkhfg; gpizf;fg;gl;Ls;sd. 

 (i)    A apy; cs;s kWjhf;fj;jpd; fpilf; $iwAk; epiyf;Fj;Jf; $iwAk; fhz;f.

 (ii)   Nfhy; BC kPJ B apy; cs;s kWjhf;fj;jpd; fpilf; $iwAk; epiyf;Fj;Jf; 

$iwAk; fhz;f. 

 (iii)  Nfhy; BC kPJ B apYk; C apYk; cs;s kWjhf;fq;fspd; jhf;ff; NfhLfs; BC 

apw;F 3
2

a  vd;Dk; epiyf;Fj;Jj; J}uj;jpy; fPNo ,Uf;Fk; xU Gs;spapy; 

re;jpf;Fnkdpd;> h tpd; ngWkhdj;ijf; fhz;f.       
         

 (b)  

A

2W

W W

B C

DE

  rk ePsKs;s VO ,Nyrhd Nfhy;fshyhd xU rl;lg;gly; tupg;glj;jpy; fhzg;gLfpd;wJ. mJ 

A apYk; C apYk; cs;s ,U Mjhuq;fspd; kPJ xU epiyf;Fj;Jj; jsj;jpNy ehg;gj;jpy; ,Uf;Fk; 

mNj Ntis  B, D, E  Mfpatw;wpy; KiwNa 2W, W, W   vd;Dk; Rikfs; gpuNahfpf;fg;gl;Ls;sd. 

  (i)   rl;lg;glypd; kPJ C apy; cs;s Mjhuj;jpd; kWjhf;fj;ijf; fhz;f.

  (ii)  Nghtpd; Fwpg;gPl;ilg; gad;gLj;jpr; rl;lg;glypw;fhd xU jifg;G tupg;glj;ij tiue;J>

,jpypUe;J> Nfhy;fspy; cs;s jifg;Gfis W tpd; rhu;gpw; fhz;f. xt;nthU jifg;Gk; 

Xu; ,Oitah> Xu; cijg;gh vdf; fhl;Lf. 

16' (a)  xU tl;lj;jpd; tpy;ypd; tbtj;ijf; nfhz;Ls;s xU nky;ypa rPuhd fk;gpapd; jpzpT 

ikak; tpy;ypd; ikaj;jpypUe;J J}uk; r sin _
���_

,y; ,Uf;fpd;wnjdf; fhl;Lf@ ,q;F r 
MdJ tpy;ypd; MiuAk; 2_�  MdJ tpy;ypd; %yk; mjd; ikaj;jpy; vjpuikf;fg;gLk; 

NfhzKk; MFk;.   

  ,jpypUe;J> xU nky;ypa miutl;l mlupd; jpzpT ikaj;jpd; mikitg; ngWf.   
                            

D

B

O CA

                             

cUtpy; fhzg;gLfpd;wthW xU Nru;j;jpg; nghUs; Miu r 
I cila xU nky;ypa miutl;l mlu; ABC apdhYk; xU 

nky;ypa miutl;lf; fk;gp ADC apdhYk; mikf;fg;gl;Ls;sJ. 

O MdJ tl;lj;jpd; ikakhFk;. mlu; nra;ag;gl;Ls;s 

jputpaj;jpd; gug;glu;j;jp m MfTk; fk;gp nra;ag;gl;Ls;s 

jputpaj;jpd; Neu;Nfhl;L mlu;j;jp k MfTk; ,Ug;gpd;> O 
,ypUe;J Nru;j;jpg; nghUspd; jpzpT ikaj;jpd; J}uj;ijf; 

fhz;f. 

[ gf; 10 Ig; ghu;f;f
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,r;Nru;j;jpg; nghUs; Gs;sp A apypUe;J RahjPdkhfj; njhq;ftplg;gLk;NghJ epiyf;Fj;Jld; 

AB Mf;Fk; Nfhzj;ijf; fhz;f.

NkYk; ,r;Nru;j;jpg; nghUs; mt;thW njhq;ftplg;gLk;NghJ A  apw;F epiyf;Fj;jhff; 

fPNo O ,Ug;gpd;> tpfpjk; k : m�If; fhz;f. 

  (b) xU Nfhy; mjd; xU Kid xU fulhd fpilj; jsj;jpd; kPJk; Nfhypd; kPJ cs;s 

NtnwhU Gs;sp Xu; xg;gkhd epiyj;j Kis kPJk; ,Uf;FkhW xU epiyf;Fj;Jj; jsj;jpNy 

vy;iy ehg;gj;;jpy; cs;sJ. Nfhypd; kPJ fulhd fpilj; jsj;jpd; kWjhf;fj;jpd; gUkd; 

Nfhypd; epiwf;Fr; rknddpd;> epiyf;Fj;Jld; Nfhypd; rha;thdJ cuha;Tf; Nfhzj;jpd; 

miuthrpf;Fr; rknkdf; fhl;Lf. 

17' (a)  thuj;jpd;NghJ Efu;tjw;fhfj; jdf;F tpUg;gkhd tifia kPd; thq;Ftjw;fhf xt;nthU 

Qhapw;Wf;fpoikapYk; jdJ tPl;bypUe;J mz;ikapy; cs;s kPd; re;ijf;F my;yJ 

rnjhr tpw;gid epiyaj;jpw;F my;yJ nghJr; re;ijf;Fr; nry;Yk; ,y;yj;jurp xUtu; 

me;j ,lq;fs; xt;nthd;Wf;Fk; nry;tjw;fhd epfo;jfTfs; KiwNa  2
5

" 2
5
" 1

5
 MFk;. 

mtu; me;j ,lq;fs; xt;nthd;wpYk; mtUf;F tpUg;gkhd kPd; tifia thq;Ftjw;fhd 

epfo;jfTfs; KiwNa   
1
5 " 

1
2 " 

3
5  MFk;.  

  (i)    xU Fwpj;j Qhapw;Wf;fpoik mtu; jdf;F tpUg;gkhd kPd; tifia thq;Ftjw;fhd 

epfo;jfitf; fhz;f. 

  (ii)  xU Qhapw;Wf;fpoik mtu; jdf;F kpfTk; tpUg;gkhd kPd; tifia thq;f 

Kbahtpl;lhy;> mtu; ve;j ,lj;jpw;Fr; nry;fpd;wikahy; mt;thW eilngWjy; 

rhj;jpahkhFk;? ckJ tpilia epWTf.

  (iii)   xt;nthU Qhapw;Wf;fpoikapYk; eilngWk; epfo;r;rpfs; rhuhjdntdf; nfhz;L 

mtu; mLj;JtUk; %d;W Qhapw;Wf;fpoikfspy; Fiwe;jgl;rk; ,U ehl;fspNyDk; 

kpfTk; tpUg;gkhd kPd; tifia thq;Ftjw;fhd epfo;jfitf; fhz;f. 

  (iv)  mtUila maytu; xUtUk; xt;nthU Qhapw;Wf;fpoikapYk; kPid 

thq;Ftjw;fhf me;j ,lq;fSf;Fr; nry;Yk; mNj Ntis mt;thW nry;tjw;fhd 

epfo;jfTfs; KiwNa  
2
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5  MFk;. mtu;fs; ,UtUk; rhuhjtu;fnsdj; 

jPu;khdpj;jhy;> xU Fwpj;j Qhapw;Wf;fpoikapy; ,UtUk; kPd; thq;Ftjw;F xNu 

,lj;jpw;Fr; nry;tjw;fhd epfo;jfitf; fhz;f.

(b)    xi  ;  i = 1, 2, 3, ..., n  vd;Dk; juTf; $l;lk; xd;wpd; ,il x         IAk; epak tpyfy; 
sx IAk; tiuaWf;f. cUkhw;wk; ui  =  a + bxi  Ig; gad;gLj;jp u       =  a + bx       vdTk;
su
2 = b2sx

2
 vdTk; epWTf@ ,q;F u        , su Mfpad ui ngWkhdf; $l;lj;jpd; ,ilAk; 

epak tpyfYk; MFk;.  

xi ; i = 1, 2, 3, ... , n1 ,  yi ;  i =1, 2, 3, ... , n2 Mfpad ,U Nehf;fw; $l;lq;fshFk;. 

 x      = 35, sx= 4. cUkhw;wk; ui  = 70 + 3xi  Ig; gad;gLj;jp xi ngWkhdf; $l;lk; ui 
ngWkhdf; $l;lkhf cUkhw;wg;gLfpd;wJ. u       IAk; su IAk; fzpf;f. 

mt;thNw cUkhw;wk; ui  = a + byi  Ig; gad;gLj;jp yi ngWkhdf; $l;lj;ijAk; 

xNu ui ngWkhdf; $l;lj;jpw;F cUkhw;w Ntz;Lnkdpd; mj;Jld; y      = 19,  sy= 
12
5

 
vdj; jug;gl;bUg;gpd;> a, b > 0 Mf ,Uf;FkhW a, b Mfpatw;iwf; fhz;f.

 xj;j cUkhw;wj;jpw;Nfw;g x ,d; ngWkhdk; 55, y apd; ngWkhdk; 32 vd;Dk; 

Nehf;fy;fs; cUkhw;wg;gLnkdpd;> mt;tpU ngWkhdq;fspy; $Ljyhd u 
ngWkhdk; ve;Nehf;fypw;Ff; fpilf;fpd;wnjdj; Jzpf. 

* * *


