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,ize;j fzpjk; - Combined Maths 13 - I (B gFjp) 

 Ie;J tpdhf;fSf;F kl;Lk; tpiljUf.  
 

11.  a.  ,Ugbr; rkd;ghL 032
2

 xx  ,d; %yq;fs;    ,  MFk;. ,Ugbr; rkd;ghl;ilj; jPu;f;fhJ 

   ,   ,d; ngWkhdq;fisf; fhz;f.  

  ,jpypUe;J,  

  i. 2
22

   vdf; fhl;Lf. 

  ii. 33    ,d; ngWkhdk; fhz;f. 

  iii.    2
22244

2   vdf; fhl;Lf. 

  iv.  
2 ,  

2 I %yq;fshff; nfhz;l ,Ugbr;rkd;ghl;il 0
2

 rqxpx vDk; 

tbtpy; jUf.  

 

 b.  gy;YWg;gp   23
23

 xCxxxP " ,d; xU fhuzp 2x vdpd;> C ,d; ngWkhdj;ijf; 

fhz;f. C ,d; mg;ngWkhdj;jpw;F> 

  i.  xP   ,d; vQ;rpa fhuzpiaf; fhz;f. 

  ii.   0xP  ,w;F xU nka; %yk; cz;L vdf; fhl;Lf. 

 iii.      0132  xxxP   ,w;F  3 NtWgl;l %yq;fs; fhzg;gLkhapd;  ,d; ngWkhd 

tPr;irf; fhz;f. 

 

 

12.  a.   cbxaxxf  2
2  ,    baxxg  2  vdpd;> ,q;Nf cba ,,  Mfpad nka; xUikfs; vdf; 

nfhz;L gpd;tUk; ,Ugbf; Nfhitapd; gpupj;Jf;fhl;bia vOJf.      xgxfxF  .
 ,q;F 

  xU nka; xUikahFk;.   0xf  
,d; %yq;fs; nka;ahfTk; NtwhfTk;; mikapd;   0xF

,d; %yq;fSk; nka;ahfTk;> NtwhfTk; mikAk; vd ca;j;jwpf.  

 

 b.  i.  Rxxx  ,50| vDk; tPr;rpDs; x  ,d; ngWkhdq;fs; baxx  315 vDk; 

rkdpypiaj; jpUg;jpnra;Akhapd; a , b  Mfpa khwpypfspd; ngWkhdq;fisf; fhz;f.  

  ii. 0242
2

 xx  , 02
2

 xx  MFkhWs;s x ,d; nka;j;jPu;tpidf; fhz;f. 
 

 c. 
a

c
c

b

b

a
log

log
log  , vdf;fhl;Lf. ,q;F cba ,, MFk;. ,jpypUe;J 

a
c

c

a
log

1
log   vd 

ca;j;jwpf. 

  azayax
aaa

3log,2log,log
432

  vdpd;>  yzxyz 21   vdf;fhl;Lf. 
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13.  a.  y  vd;gJ x  ,d; rhu;ghFk; tanx  MFk;. 
2

2

dx

yd
I

 d

dy
>

2

2

d

yd
 Mfpatw;wpd; rhu;gpy;;;

 

vLj;;Jiuf;f.   0)1(2)1(
2

2

2

22
 y

dx

dy
xx

dx

yd
x

 
vdpd;>  0

2

2

 y
d

yd


 vdf; fhl;Lf.  

 

 b.  65
2

 xy  , yx 
2

 vDk; gutisapfspdhy; cs;slf;fg;gLk; gFjpapd; gug;gsT 
5

2
5 rJu 

myFfs; vdf; fhl;;Lf.  

  NkYs;s 65
2

 xy  gutisapdhYk; 1x vDk; Neu;Nfhl;bdhYk; cs;slf;fg;gLk; gFjpia 

x - mr;R gw;wp Row;Wtjd; %yk; ngwg;gLk; gpuNjrj;jpd; fdtsitf; fhz;f.  

 
 

14. a.  1x , Rx  ,w;F  
 2

1

4






x

x
xf  vdf; nfhs;Nthk;.  xf ,d; KjyhtJ ngWjpiaf; fhz;f. 

 xf ,d; ,uz;lhk; ngWjp  xf  MdJ  
 

 41

142






x

x
xf vdj;jug;gl;bUg;gpd; jpUk;gw; Gs;sp> 

mZFNfhLfs;> ntl;Lg;Gs;spfs; vd;gtw;iwf; fhl;b  xfy  vDk; rhu;gpd; tiuig gUkl;lhf 

tiuf.    

  

b.  V fdtsTila cUisAk; mjd; 
Nky;Kidapy; miuf;Nfhs tbtKk; 
nfhz;l  fsQ;rpag; gFjpnahd;wpd; cUtk; 
fhzg;gLfpd;wJ. mjd; gug;gsT ,opthFk; 

(Miu R  ck; cauk; H ck;) msTfisf; 

fhz;f. 

 

 

 

15. a.  gFjpg;gpd;dj;ijg; gad;gLj;jp 
   

dx
xx 121

1
2

 If; fhz;f.  

  ,jpypUe;J nghUj;jkhd gpujpaPl;ilg; gad;gLj;jp dx   2sinsin

1
If; fhz;f.  

 

b.  gFjpfshfj; njhifapliyg; gad;gLj;jp dxxe
x

 2sin
5 If; fhz;f.  

 

 c.   




4

0

2

4

0

42
32cos

2sin
2

sincos

cos.sin



dx
x

x
dx

xx

xx
. vdf; fhl;Lf. 

  ,jpypUe;J xz 2cos  Ig; gpupjpapLtjd; %yNkh my;yJ NtW Kiwapy; 

3632cos

2sin
2

sincos

cos.sin 4

0

2

4

0

42









  dx

x

x
dx

xx

xx
vdf; fhl;Lf.  
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16.  a.  0
111
 cybxa , 0

222
 cybxa Mfpa Neu;NfhLfs; ,ilntl;Lk; Gs;spapDhL nry;Yk; 

Neu;Nfhl;bd; rkd;ghL   0
222111
 cybxacybxa  vdf; fhl;Lf. ,q;F  xU gukhzk;.  

  ABCD  Xu; ,izfuk;. CDBCAB ,, , DA  Mfpa gf;fq;fspd; rkd;ghLfs; KiwNa 𝑦 = 𝑚1𝑥 +

𝑐1 ,   𝑦 = 𝑚2𝑥 + 𝑑1 ,    𝑦 = 𝑚1𝑥 + 𝑐2 ,      𝑦 = 𝑚2𝑥 + 𝑑2MFk;. cr;rpfspd; Ms;$Wfisf; fhzhJ. 

  i. %iytpl;lq;fs; AC  , BD ,d; rkd;ghLfisf; fhz;f. 

  ii. ABCD  Xu; rha;rJuk; vdpd;>  2

1
1 m      2

12

2

2

2

12
1 ccmdd   vdf;fhl;Lf. 

 

  b.  Neu;Nfhnlhd;whdJ x mr;ir  0,7A  ,Yk; y - mr;ir  5,0 B ,Yk; ,ilntl;Lfpd;wJ. NfhL

AB  apw;F nrq;Fj;jhf mirAk; PQ vDk; khWk; NfhL x  mr;irP  ,Yk; y mr;ir Q ,Yk; 

,ilntl;Lfpd;wJ. AQ
,
BP vDk; NfhLfs; R ,y; ,ilntl;Lfpd;wd. R ,d; xOf;fpd; 

rkd;ghl;ilf; fhz;f.  

 

17.  a. tan (𝐴 − 𝐵) ,d; tpupitg; gad;gLj;jp 3215tan 
 vdf; fhl;Lf.  

  
2

0


 x ,w;F 
x

xx

tan

1tan1

2
tan

2










vdf;fhl;Lf. 

    1223
2

1
7tan 



vdf; fhl;Lf.  

  ,jpypUe;J 6432
2

1
7cot 



vd ca;j;jwpf. 

 b. 3coscot  ecxx ,d; nghJj;jPu;itf; fhz;f. 

 

 c.  ird; tpjpiaf; $wp> epWTf. tof;fkhd FwpaPl;bd; gb Kf;Nfhzp ABC apw;F ird; tpjpg;gb 
gpd;tUtdtw;iw eppWTf. 

  i.   






 











2
sin

2
cos

CB
a

A
cb   ii.  






















2
tan

2
tan

BA

cba

cba
  

 



 
 
 
 
 
 
 
 
 
 
 
 
 

 (A gFjp) 

 
01) jiuapYs;s Gs;sp 𝑂 ,ypUe;J fpilAld; 𝜃 Nfhzj;jpy; 𝑢 vd;w Ntfj;Jld; xU 

Jzpf;ifahdJ 𝑂 tpD}lhf nry;Yk; fpilj;jsj;jpYs;s Gs;spia mbf;ftiuf;Fkhd 
epiyf;Fj;J ,af;fj;jpw;Fk; fpil ,af;fj;jpw;Fkhd NtfNeu tiuGfis ntt;Ntwhf tiuf. 
mjpypUe;J Jzpf;ifahdJ vwpag;gl;l Ntfj;Jld; jiuia mbj;jhy; mJ mjpcau; 
cauj;ij mila vLf;Fk; NeuKk; kPz;Lk; jiuia mbf;f vLf;Fk; NeKk; rkd; vdpd; 

mjd; ngWkhdk;  
𝑢 sin𝜃

𝑔
  vdf; fhl;Lf. NkYk; Jzpf;ifapd; fpiltPr;R  

2 𝑢2

𝑔
 sin 𝜃 cos 𝜃 

vdTk; fhl;Lf. ,q;F 𝑔 vd;gJ GtpaPu;gpyhd Mu;KLfyhFk;. 
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02) 𝑚 jpzpTilia Jzpf;if 𝑃 MdJ xg;gkhd fpilNkir kPJ 𝑢 Ntfj;Jld; ,aq;fp NkirkPJ 

Xa;tpYs;s mNj jpzpTila Jzpf;if 𝑄 it Neubahf NkhJfpwJ. ,k; NkhJiff;fhd 

kPsikTf; Fzfk; 𝑒 vdpd;> NkhJiff;Fg; gpd; Jzpf;fifs; 𝑃, 𝑄 Ntfq;fs; KiwNa  
𝑢

2
 (1 − 𝑒) > 

𝑢

2
 (1 + 𝑒)   vdf;fhl;Lf.  Nkhjypdhy; rf;jp ,og;G  

𝑚𝑢2

4
 (1 − 𝑒2 ) vdTk; fhl;Lf. 
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03) fpilAld; 𝜃  Nfhzk; rha;thf Muk;g Ntfk; 𝑢 Tld; GtpaPu;g;gpd; fPo; vwpag;gl;l 

Jzpf;ifahdJ milAk; mjp cau; cauk;  
𝑢2

2𝑔
 𝑠𝑖𝑛2 𝜃 vdf; fhl;Lf. Jzpf;ifahdJ mjd; 

ghijapy; ,aq;fp mjp cau; cauj;jpd; miuthrpia milAk;NghJ fPo; epiyf;Fj;Jld 300   

Nfhzj;ij Mf;FfpwJ vdpd;>   𝜃 =  𝑡𝑎𝑛−1 (√6)  vdf; fhl;Lf. 
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,t;tpdhg;gj;jpuq;fs; Rfhjhu mikr;rpd; rpghupRfSf;Nfw;g> rfy Rfhjhu tpjpfSf;fika ghJfhg;Gld; $ba Kiwapy; mr;rpl;L> kw;Wk; nghjpapl;L> tpdpNahfpf;fg;gl;Ls;sJ. 
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04) 𝑀 nkl;bf;njhd; jpzpTila xU Nkhl;lhu; fhuhdJ fpilAld; 300  rha;thd rkjsj;jpd; 

kPJ khwhj; jil tpir 𝑅 epa+ld; cld; fPo;Nehf;fp cau; rupTf;Nfhl;bd; topNa khwhNtfk; 

𝑣 𝑚𝑠−1  Ald; ,aq;fpdhy;> jil tpir    𝑅 = [
2𝐻+𝑀𝑔𝑣

2𝑉
] 103  vdf; fhl;Lf. rLjpahf mNj 

fzj;jpy; fhuhdJ mNj khwhj; jilnfhz;l fpilahd ghijapy; cl;GFk; NghJ fhupd; 

vQ;rpdhdJ epWj;jg;gl;lhy;> fhupd; mku;KLfy;  
1

𝑀
 [

𝑀𝑔𝑉+2𝐻

2𝑉
]  vdf; fhl;Lf. 
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05) rPuhd Mu;KLfYld; 
𝑔

2
 cld; NkNy ,aq;Fk; cau;j;jp 

(𝐿𝑖𝑓𝑡) apd; rPypdpy; epiyahf;fg;gl;l xg;gkhd ,Nyrhd 
fg;gpapd; NkNy ,Nyrhd ePoh ,io nrYj;jg;gl;L 

mjd; Kidfspy; 2𝑚,𝑚 jpzpTfisf; nfhz;l 

KiwNa 𝑃, 𝑄 Mfpa Jzpf;iffs; ,izf;fg;gl;L 
njhFjpahdJ nkJthf ,aq;ftplg;gLfpwJ. cau;j;jp 

rhu;ghf xt;nthU Jzpf;iffspdJk; Mu;KLfy; 
𝑔

2
 

vdTk;> ,ioapYs;s ,Oit 2𝑚𝑔 vdTk; fhl;Lf. 

,q;F 𝑔 MdJ GtpaPu;gpyhd Mu;KLfyhFk;. 
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,t;tpdhg;gj;jpuq;fs; Rfhjhu mikr;rpd; rpghupRfSf;Nfw;g> rfy Rfhjhu tpjpfSf;fika ghJfhg;Gld; $ba Kiwapy; mr;rpl;L> kw;Wk; nghjpapl;L> tpdpNahfpf;fg;gl;Ls;sJ. 
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06) 𝑎  , 𝑏   > 𝑐   vd;gd g+r;rpakw;w> rkhe;jukw;w %d;W fhtpfshFk; |𝑎| = 1 , |𝑏| = 3  > |𝑐| = 2   

MFk;.  𝑐 =  𝑎  +  𝜆𝑏  MfTk; 𝑎  > 𝑏  vd;gd xd;Wf;nfhd;W   nrq;Fj;jhfTk;          𝑏  > 

𝑐  fpilapYs;s Nfhzk;  
𝜋

3
    vdTk; nfhz;L> 

𝑖.   𝜆 ,d; ngWkhdj;ijf; fhz;f. 

𝑖𝑖.  𝑎  > 𝑐  f;fpilapYs;s Nfhzk;  
𝜋

3
   vdTk; fhl;Lf. 
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07) nky;ypa rPuhd epiwAila  𝐴𝐵  vDk; Nfhypd; xU Kid 𝐴 ahdJ fulhd fpilj;jiu 

kPJk;  kw;wa Kid 𝐵 ahdJ xg;gkhd epiyf;Fj;J RtUf;F vjpuhfTk; itf;fg;gl;Ls;sJ. 

NfhyhdJ fulhhd jiuAld; 𝜃 Nfhzk; rha;thfTk;> RtUf;F nrq;Fj;jhd jsj;jpYk; 

cs;sJ. jiuf;Fk; NfhYf;Fk; ,ilapYs;s cuha;Tf; Fzfk;  
1

2
 MFk;. NfhyhdJ rkepiy 

NgDtjw;F  𝜃 ≥  
𝜋

4
   vdf; fhl;Lf. 
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08) 𝑎 MiuAk; 𝑤 epiwAk; cila NfhskhdJ mjd; Nkw;gug;G 

kPJs;s Gs;sp 𝐴 apy; 3𝑎 ePsKila nky;ypa ePsh ,ioapd; xU 
Kid ,izf;fg;gl;Ls;sJ. ,ioapd; kw;w Kid xg;gkhd Rtupy; 

cs;s epiyahd Gs;sp 𝐵 Ald; ,izf;fg;gl;L NfhskhdJ Gs;sp 

𝐶 apy; Rtiuj; njhl;Lf;nfhz;L glj;jpy; fhl;lg;gl;Ls;sthW 

rkepiyapy; fhzg;gLfpd;wJ. 𝐶 f;F epiyf;Fj;jhf NkNy 𝐵 
cs;sJ. ,ioapYs;s ,OitAk; Rtupdhy; Nfhsj;jpw;F 

nfhLf;fg;gLk; nrq;Fj;J kWjhf;fj;ijAk; 𝑊 rhu;ghf fhz;f.  
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09) 9𝑃, 7𝑃, 2𝑃, 𝑃> 3√2  𝑃 epAl;ld; gUkidf; nfhz;l tpirfs; 

KiwNa rJuk; 𝐴𝐵𝐶𝐷 apd; gf;fq;fs; 

𝐴𝐵, 𝐶𝐵, 𝐶𝐷, 𝐴𝐷>𝐵𝐷  topNa vOj;Jf;fspd; xOq;F 
tupirg;gbapYs;s jpirapy; jhf;FfpwJ. tpirj; njhFjpapd; 
tpisAspd; gUkidAk; jpiriaAk; fhz;f.   
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10) 3𝑟  ePsKila ,Nyrhd ePsh ,ioapd; xU Kid epiahd Gs;sp  𝐴 apy; ,izf;fg;gl;L> 

kw;w Kid 𝑚 jpzpTila Jzpf;ifAld; ,izf;fg;gl;Ls;sJ. Jzpf;ifahdJ 𝐴 f;F 

epiyf;Fj;jhf fPNo cs;s Gs;sp 𝑂 itr; Rw;wp 𝑟 MiuAila fpiltl;lg; ghijapy; 𝑣 

Ntfj;Jld; ,aq;FfpwJ. 𝑣2 = 
𝑔𝑟

2√2
.  vdf; fhl;Lf. ,q;F 𝑔 MdJ GtpaPu;g;gpyhd 

Mu;KLfyhFk;. 
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Combined Maths  ,ize;j fzpjk; 13 - II (B gFjp) 
 

Ie;J tpdhf;fSf;F khj;jpuk; tpilaspf;f. 
 

11) (𝑎) 𝐵 vDk; gY}dhdJ jiuapYs;s Gs;sp 𝑂 tpypUe;J Neuk; 𝑡 =  0  ,y; khwh Mu;KLfy; 𝑓 

Ald; epiyf;Fj;jhf NkNy vOkhW tpLtpf;fg;gLfpd;wJ.        𝑡 =  𝑇  Neuj;jpd; gpd;du; 

𝑂 tpypUe;J 𝐴 vDk; ge;jhdJ 𝑢 Ntfj;Jld; GtpaPu;g;G Mu;KLfy; 𝑔,d; fPo; epiyf;Fj;jhf 

NkNy vwpag;gl;lJ (𝑔 > 𝑓). gY}dpdJk; ge;jpdJk; ,af;fj;jpw;fhd NtfNeu tiuig xNu 
tupg;glj;jpy; tiuf. mjpypUe;J ge;jhdJ gY}id mjd; mjp cau; cauj;jpy; re;jpf;fpwJ 

vdpd; 𝑢 =  
𝑔𝑇√𝑓 [√𝑔 +  √𝑓]

𝑔−𝑓
 vdf; fhl;Lf. NkYk; ge;jhdJ 𝑂 tpD}lhf nry;Yk; fpilj;jsj;jpy; 

mbf;Fk; NghJ gY}dhdJ 
𝑓

2
 (𝑇 + 

2𝑢

𝑔
)
2
 cauj;jpy; ,Uf;Fk; vdf; fhl;Lf. 

 

 (𝑏) tlf;F Nehf;fp 𝑢 Ntfj;Jld; nry;Yk; tpkhdj; jhq;fp fg;gypypUe;J xU nfypnfhg;luhdJ 
fg;gypy; jpirf;F nrq;Fj;jhf fpof;F jpiirapy; 𝐷 J}uj;jpYs;s jPTf;F fg;gypypUe;J 
gwe;J nrd;W> kPz;Lk; fg;giy te;jilfpwJ. (nfypnfhg;lu; jpUk;Gtjw;F Nkyjpf Neuk; 
vLf;ftpy;iy). NkYk; ,uz;L gazq;fSf;Fk; xd;Wf;nfhd;W nrq;Nfhz Neu;g; ghijapy; 
xNu cauj;jpy; 𝑣 Ntfj;Jld; nrd;W jpUk;GfpwJ. NkYk; fg;gy; rhu;ghf nfypnfhg;lu; nrd;W 
tUtjw;fhd ,uz;L re;ju;gq;fspYk; mjd; jpirahdJ KiwNa tlf;F 𝜃 fpof;fhfTk; > 
tlf;F 𝜃 fpof;fhfTk; cs;sJ vdpd;> ,uz;L re;ju;g;gq;fSf;Fkhd ,af;fj;jpw;F 
NtfKf;Nfhzpia xNu tupg;glj;jpy; tiue;J nfypnfhg;luhdJ fg;gypypUe;J jPTf;Fk;> 

jPtpypUe;J fg;gYf;Fk; nry;tjw;F vLf;Fk; nkhj;j Neuk;  
2𝑑 √𝑉2 −  𝑢2 𝑠𝑖𝑛2  𝜃    

(𝑉2− 𝑢2)𝑠𝑛𝜃
  vdf; fhl;Lf.

    
 

12)  𝑚 jpzpTila xg;gkhd Kf;Nfhzp ∆𝐴𝐵𝐶 tbt 
epiyf;Fj;J FWf;F ntl;L Kfj;ij cila Mg;ghdJ 

epiyf;Fj;jhf khwh Mu;KLfy; 𝑓 Ald; NkNy ,aq;Fk; 

cau;j;jpapd; (𝐿𝑖𝑓𝑡) xg;gkhd fpilahd mbapy; 

itf;fg;gl;Ls;sJ. fpilAld; 𝛼 Nfhz rha;it cila 

Mg;gpd; Kfj;jpd; Nky; 𝑚 jpzpTila 𝑃 vDk; 
Jzpf;ifahdJ itf;fg;gl;L> rha;thd jsj;jpd; kPJ 
,aq;FkhWk; Mg;ghdJ cau;j;jpapd; fpilahd mbapy; 
,aq;FkhWk; njhFjpahdJ nkJthf tplg;gLfpwJ. 
(Mg;G ,aq;Ftjw;F cau;j;jpapd; mbapy; NghJkhd 
,lj;ij nfhz;Ls;sJ). 

Jzpf;if 𝑃 f;F 𝐶𝐴 topNaAk; njhFjpf;F 𝐴𝐵 topNaAk; 
rkd;ghLfs; ngWtjd; %yk;  

𝑖.   cau;j;jp rhu;ghf Mg;gpd; Mu;KLfy;  
𝑚(𝐹+𝑔) sin𝛼 cos𝛼  

𝑀+𝑚 𝑠𝑖𝑛2 𝛼
   vdTk; 

𝑖𝑖.  Mg;G rhu;ghf Jzpf;ifapd; Mu;KLfy;  
(𝑀+𝑚)(𝐹+𝑔)sin𝛼

𝑀 +  𝑚  𝑠𝑖𝑛2 𝛼
   vdTk; 

𝑖𝑖𝑖. cau;j;jpahdJ rPuhd Ntfj;Jld; ,aq;fpdhy; my;yJ Xa;tpy; ,Ue;jhy; cau;j;jp 

rhu;ghf Jzpf;ifapd; Mu;KLfy; 
𝑚𝑔sin𝛼 cos𝛼 

𝑀+𝑚 𝑠𝑖𝑛2 𝛼
 vdTk; ca;j;jwpf. NkYk; ,r;re;ju;gj;jpy; 

g+kp rhu;ghf Jzpf;ifapd; Mu;KLfy; 

  
𝑔 sin𝛼

𝑀 + 𝑚 𝑠𝑖𝑛2 𝛼
 [𝑚2𝑐𝑜𝑠2𝛼 + (𝑀 + 𝑚)2 − 2𝑚(𝑀 + 𝑚) cos𝛼]

1

2   vdTk; fhl;Lf. 
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𝑖𝑣.  cau;j;jpahdJ epiyf;Fj;jhf fPNo 𝑔 khwh Mu;KLfYld; ,aq;fpdhy; cau;j;jp 
rhu;ghf Mg;ghdJ Xa;tpNyh my;yJ Jzpf;ifahdJ Mg;G rhu;ghf  rPuhd 

Ntfj;JlNdh ,aq;Fk; vd ca;j;jwpf. ,q;F 𝑔 MdJ GtpaPu;g;gpyhd Mu;KLfyhFk;. 
   

13)  𝑚 jpzpTila 𝑃 vDk; Jzpf;ifahdJ 𝑙 ePsKila nky;ypa ePsh ,ioapd; xU Edpapy; 
,izf;fg;gl;L kw;w KidahdJ epiyahd Gs;sp 𝑂 Tld; ,izf;fg;gl;L GtpaPu;;g;gpd; fPo; 
RahjPdkhf njhq;ftplg;gl;Ls;sJ. gpd;du; Jzpf;ifapdJ fpilapyhd Ntfk; 𝑢 Tld; 
vwpag;gLfpwJ. 
  

𝑖.   ,ioahdJ 𝑂 tpD}lhf nry;Yk; fPo; epiyf;Fj;Jld;  𝜃 $u;q;Nfhzj;ij Mf;Fk;NghJ 

Jzpf;ifapd; Ntfk; 𝑣2 = 𝑢2 + 2𝑔𝑙 𝑐𝑜𝑠 𝜃 –  2𝑔𝑙 apdhy; jug;gLk; vdf; fhl;Lf. 

𝑖𝑖.  ,ioapd; ,Oit 𝑇 = 
𝑚

𝑙
 (𝑢2 + 3𝑔𝑙 cos𝜃 − 2𝑔𝑙) vdTk; fhl;Lf. 

𝑖𝑖𝑖.   Jzpf;ifahdJ epiyf;Fj;J tl;lg;ghijapy; KOikahdjhf ,aq;fpd;  𝑢2 > 5𝑔𝑙 
vdf; fhl;Lf. 

𝑖𝑣.  Jzpf;ifahdJ g+uz tl;lg;ghijapy; ,aq;fhky; tpyfpdhy; 2𝑔𝑙 <  𝑢2 < 5𝑔𝑙 vdf; 
fhl;Lf. 

𝑣.  Jzpf;ifahdJ Muk;gj;jpy; 2√𝑔𝑙 Ntfj;Jld; vwpag;gl;L ,ioahdJ 𝑂 tpD}lhf 

fpilepiyia milAk; NghJ mjd; Ntfk; √2𝑔𝑙 vdf; fhl;Lf.       

𝑣𝑖.  ,ioahdJ 𝑂 tpD}lhf fpilepiyia milAk;NghJ 𝑂 tpypUe;J  
𝑙

2
   klq;F 

fpilj;J}uj;jpYs;s Gs;sp 𝐴 apYs;s Kisia njhLk; NghJ Jzpf;ifahdJ 

epiyf;Fj;J tl;l ghijia 𝐴 ia ikakhff; nfhz;L ,aq;FfpwJ. Jzpf;ifahdJ 

𝐴 ia ikakhff; nfhz;L g+uz epiyf;Fj;J tl;lg;ghijia Mf;FfpwJ vdf; 
fhl;Lf.  

 

 

14) (𝑎)  𝐴>𝐵>𝐶 Mfpa Gs;spfspd; 𝑂 rhu;ghf jhdf; fhtpfs; KiwNa  2 𝑖 + 3 𝑗 , 𝑖 + 4 𝑗 >4 𝑖 − 𝑗 MFk;. 

Gs;spfs; 𝑃, 𝑄, 𝑅 vdpd; KiwNa gf;fq;fs; 𝐵𝐶, 𝐶𝐴>𝐴𝐵 kPJ 𝐵𝑃:𝑃𝐶 = 3: 1 , 𝐶𝑄 ∶ 𝑄𝐴 = 1: 2> 
𝐴𝑅 ∶   𝑅𝐵 = 2: 1.  MFkhW cs;sd.  
𝑖.     𝑅𝑄  //   𝐵𝐶  vdf; fhl;Lf. 

𝑖𝑖.   𝐴𝑃⃗⃗⃗⃗  ⃗  =   
5

4
 𝑖  −   

11

4
 𝑗 >  𝐵𝑄⃗⃗ ⃗⃗  ⃗  =   

7

3
 𝑖  −   

11

3
 𝑗  vdf; fhl;Lf. 

𝑖𝑖𝑖.  𝐴𝑃  > 𝐵𝑄   Mfpa NfhLfs; 𝑆 ,y; ,ilntl;bd; 𝐴𝑆: 𝑆𝑃 > 𝐵𝑆: 𝑆𝑄 Mfpa tpfpjq;fisf; 
fhz;f. 

  

 (𝑏) xU js tpirj; njhFjpapy; ehd;F tpirfs; jhf;Fk; tpjk; gw;wp fPNo cs;s ml;ltizapy; 
fhl;lg;gl;Ls;sJ.     

Gs;sp jhdf;fhtp tpir 

A 3 𝑖  −  𝑗  𝑖  −  4 𝑗 

B 2 𝑖 + 2 𝑗 3 𝑖 + 6 𝑗 

C − 𝑖  − 𝑗 −9 𝑖  +  𝑗 

D −3 𝑖 + 4 𝑗 5 𝑖 − 3 𝑗 

    
   ,q;F  𝑖    >  𝑗   Mfpa fhtpfs; toikahd mu;j;jj;ij nfhz;Ls;sd.  
 

𝑖.   tpirj; njhFjpahdJ xU ,izf;F xLq;Fk; vdf; fhl;b> mt; ,izapd; jpUg;G 
jpwidAk; mjd; Nghf;ifAk; fhz;f. 

𝑖𝑖.  Gs;sp 𝐷 ia jhf;Fk; tpiria mfw;wp tpl;L Gs;sp 𝐴 apy; jhf;Fk; tpiria 𝑖  −   8 𝑗 

vd;w Gs;spf;F khw;wg;gl;lhy;> njhFjpahdJ xU jdp tpirf;F xLq;Fk; vdf; fhl;b 
mjd; gUkidAk; jpiriaAk; fhz;f. 
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15)  (𝑎)  %d;W rPuhd Nfhs;fs; 𝐴𝐵 , 𝐵𝐶 , 𝐴𝐶   
vd;gtw;wpd; epiwfs; KiwNa 𝑤 , 𝑤 > 2𝑤  
MFk;. ,f;Nfhs;fs; 𝐴, 𝐵, 𝐶 apy; xg;gkhf 
%lg;gl;L Kf;Nfhzk; 𝐴𝐵𝐶  tbtj;jpy; 
rl;lg;gly; cUthf;fg;gl;Ls;sJ. ,r;rl;lg;gly; 
MdJ 𝐴 apy; xg;gkhf epiyf;Fj;J Rtupy; 
gpizf;fg;gl;L 𝐴𝐵 fpilahf ,Uf;FkhW 
njhFjpahdJ epiyf;Fj;J jsj;jpy; 
rkepiyapy; ,Ug;gjw;F Nfhs; 𝐴𝐵 apy; 

epiyf;Fj;jhf 
13 𝑤

3
  tpir Gs;sp 𝐷 apy; 

gpuNahfpf;fg;gl;lJ.  
 
,q;F 𝐴𝐵 = 𝐵𝐶 = 2𝑎  > 𝐵𝐴̂𝐶 = 𝐴𝐶̂𝐵 =  300 MFk;. 

(𝑖)  𝐴𝐷 = 
3𝑎

2
   vdf; fhl;Lf. 

(𝑖𝑖)  %l;L  𝐵 > 𝐶 ,y; jhf;Fk; kWjhf;fq;fspd; fpil epiyf;Fj;J $Wfisf; fhz;f. 
 

 
 (𝑏) ,Nyrhd Ie;J Nfhy;fs; 𝐴𝐵, 𝐵𝐶, 𝐴𝐶, 𝐴𝐷, 𝐶𝐷 

apd; Kidfspy; xg;gkhf gpizf;fg;gl;L 
glj;jpy; fhl;bathW rl;lg;gly; 
cUthf;fg;gl;lJ.  

Rik 𝑤 MdJ Kid 𝐷 apy; 

gpuNahfpf;fg;gl;Ls;sJ. 𝐴𝐵 > 𝐷𝐶  fpilahf 

,Uf;FkhW 𝐴 apYk; 𝐵 apYk; xg;gkhf 
jhq;fg;gl;L rl;lg;glyhdJ rkepiy 
Ngzg;gLfpwJ. 

       ,q;F 𝐷𝐴̂𝐶 =  𝐷𝐶̂𝐴 =  300  ,   𝐴𝐶̂𝐵 =  900 
  

(𝑖)  𝐴 > 𝐵 apYs;s kWjhf;fq;fisf; fhz;f. 
 (𝑖𝑖) Nghtpd; (𝐵𝑜𝑤 ,d;) FwpaPl;il gad;gLj;jp jifg;G tupg;glj;ij tiue;J> mjpypUe;J 

Nfhy;fspy; cs;s jifg;Gfisf; fz;L> mit ,Oitah my;yJ cijg;gh vd 
NtWgLj;jpf; fhl;Lf.   
   
 
 

16)    (𝑎)   2𝑎 ePsKk; 𝑤 epiwAk; cila rPuhd Vzpapd; xU Kid 𝐴 MdJ fulhd 
fpilj;jiuapYk; kw;w Kid 𝐵 MdJ fulhd epiyf;Fj;J RtUf;F vjpuhfTk; 

itf;fg;gl;Ls;sJ. Vzpapd; ,uz;L KidfspYk; cuha;Tf; Fzfk; 
2

3
  MFk;. 

VzpahdJ fpilj; jiuAld;  tan−1 (
3

4
)  Nfhzj;ij Mf;Fk;NghJ 2𝑤 epiwAila xU 

gps;is Vzp topNa 𝐴 apypUe;J nkJthf NkNy nry;fpd;whd;. Vzp topNa gps;is 
nry;Yk; J}uk; 𝑥 MFk;. VzpahdJ RtUf;F nrq;Fj;jhd epiyf;Fj;J jsj;jpy; 

itf;fg;gl;Ls;sJ.  𝑥 =  
19 𝑎

13
 MFk;NghJ VzpahdJ vy;iyr; rkepiyia milAk; 

vdf; fhl;Lf. 
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 (𝑏)  𝑎 ePsKk; 𝑤 epiwAk; cila rPuhd Nfhs; 𝐴𝐵 apd; 

Kid 𝐴 MdJ epiyf;Fj;J Rtupy; gpizf;fg;gl;L> 𝐴 
apw;F epiyf;Fj;jhf NkNy 𝑏 J}uj;jpy; cs;s Gs;sp 𝐶 
apy; Kid 𝐵 apy; fl;lg;gl;l 𝑎 ePsKila ,ioapd; 
kWKid fl;lg;gl;Ls;sJ.  
   

(𝑖)   ,ioapy; ,Oit 
𝑤𝑎

2𝑏
   vdTk; 

(𝑖𝑖)   gpizg;G 𝐴 apYs;s kWjhf;fk; 
(√𝑎2+ 2𝑏2)𝑤

2𝑏
   vdTk; fhl;Lf. 

 
 
 
 

  
17) (𝑎) Jtpr;rf;fu tz;bAld; gps;isapd; epiw 95𝑘𝑔  MFk;. gps;is fpilahd ghijapy; 

3 𝑚𝑠−1   cau; Ntfj;Jld; kpjpj;J nry;Yk;; mNjNtis fpilAld; 300  rha;thd 

ghijapy; Nky; Nehf;fp  2 𝑚𝑠−1 cau; Ntfj;Jld; kpjpj;J nry;yKbAk;. mtd; mNj 

rha;thd ghijapy; fPo;Nehf;fp 4 𝑚𝑠−1 Ntfj;ij milAk; tiu ,af;fj;jpw;fhd 
jiltpiriaAk; Mu;KLfiyAk; fhz;f. vy;yh ,af;fj;jpw;Fk; gps;is xNu tYTld; 
kpjpj;J nry;fpwhd; vdTk;> ,af;fj;jpw;fhd jiltpirahdJ mtDila Ntfj;jpd; 

tu;f;fj;jpw;F tpfpjrkd; vdTk; GtpaPu;g;G Mu;KLfy; 10 𝑚𝑠−2 vdTk; nfhs;f. 
 
 

 (𝑏)  
 
 
 
 
 
 

  ,uz;L xg;gkhd Nfhsq;fs; KiwNa 𝐴 Ak; 𝐵 Ak; xNu MiuiaAk; xt;nthd;Wk; 

KiwNa  2𝑚 > 7𝑚  jpzpitAk; nfhz;Ls;sJ. 𝐴 Ak; 𝐵 Ak; xg;gkhd fpilj;jsj;jpy; 
xg;gkhd epiyf;Fj;J RtUf;F Kd;dhy; Xa;tpy; itf;fg;gl;Ls;sd. glj;jpy; 

fhl;lg;gl;Ls;sthW Nfhsk; 𝐴 apw;F 𝑢 Ntfk; nfhLf;fg;gl;l gpd; mJ Nfhsk; 𝐵 ia 

Neubahf NkhJfpwJ. 𝐴 apw;Fk; 𝐵 apw;Fk; ,ilapYs;s kPsikTf; Fzfk; 
1

2
  MFk;. 

 
(𝑖)  𝐴 Ak; 𝐵 Ak; Nkhjpa gpd; mjd; Ntfq;fisf; fhz;f.  
(𝑖𝑖) 𝐴 Ak; 𝐵 Ak; Nkhjpa gpd; Nfhsk; 𝐵 MdJ Rtiu Nkhjp gpd; jpUk;gpdhy; Nfhsk; 

𝐵 apw;Fk; RtUf;Fk; ,ilapYs;s kPsikTf; Fzfk; 
1

3
 vdpd;> 𝐴 Ak; 𝐵 Ak; 

kPz;Lk; NkhjhJ vdf; fhl;Lf.  

(𝑖𝑖𝑖) Nkhjpdhy; njhFjpapy; ,af;fg;gl;L rj;jp ,og;G 
301

324
 𝑚𝑢2  vdf; fhl;Lf.  
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