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gFjp A 

1. fzpjj; njhFj;jwpTf; Nfhl;ghlilg; gad;gLj;jp vy;yh 𝑛 ∈ Ζ+ ,w;Fk; ∑
1

𝑟(𝑟+1)
=

𝑛

𝑟=1
𝑛

𝑛+1
 vd epWTf. 

……………….…………………………………………………………………………………………....... 
……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

 

2. xNutupg;glj;jpy;    𝑦 = |3𝑥 + 2| ;   > 𝑦 = |𝑥 − 1| + 4 Mfpatw;wpd; tiuGfis gUk;gbahf 

tiuf.,jpypUe;J my;yJ NtWtpjkhf rkdpyp  |3𝑥 − 1| − |𝑥 − 2| ≤ 4 [j; jpUg;jp nra;Ak; 

𝑥 ,d; nka;g;ngWkhdq;fisf; fhz;f. 

  …………….…………………………………………………………………………………………........... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
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3. |𝒵 − 2 − 𝑖| = |𝒵 + 4 − 9𝑖|      MFkhW 𝑍 ,d; xOf;if Mfd; tupg;glj;jpy; tiue;J |𝑍| ,d; 
,opTg; ngWkhdk; ahJ. 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

4. (𝑥3 −
1

𝑥2)
𝑛

 ,d; tpupapy; cs;s 𝑥𝑡   ,d;  Fzfk; ,Ug;gpd; 3𝑛 − 𝑡 MdJ 5 ,d; klq;F 

vdf;fhl;Lf. ,q;F 𝑡 ≤ 3𝑛 MFk;. 
……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
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5. lim
𝑥→0

1−cos 𝑥√cos 2𝑥

𝑥2
=

3

2
 vdf; fhl;Lf 

……………….…………………………………………………………………………………………....... 
……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

  ……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

6. 𝑦 = sin 𝑥 vd;w tisapia 0 ≤ 𝑥 ≤ 𝜋 vd;w vy;iyfSf;F ,ilapy; 𝑥 mr;Rg;gw;wp  2𝜋 

Miuad;fspd; Clhf Row;wg;gLfpd;wJ. ,t;thW gpwg;gpf;fg;gLk; jpz;kj;jpd; fdtsT 
𝜋2

2
 vd 

fhl;Lf 

 ……………….…………………………………………………………………………………………....... 
……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
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7. a,𝑏 ∈ ℝ+ ,w;F ePs;tisak; 
𝑥2

𝑎2 +
𝑦2

𝑏2 = 1 kPJs;s Gs;sp 𝑝 ≡ (𝑎 cos 𝛼 , 𝑏 sin 𝛼) ,y; tiuag;gLk; 

njhlypapd; rkd;ghL  
𝑥

𝑎
cos 𝛼 +

𝑦

𝑏
sin 𝛼 = 1 vdf; fhl;Lf. (0 < 𝛼 <

𝜋

2
) ,d;; njhlypahdJ (2𝑎, 0) 

vd;Dk; Gs;spapD}L nry;Yk; vdpd; 𝛼 ,d; ngWkhdj;ij fhz;f? 

……………….…………………………………………………………………………………………....... 
……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

8. 𝐴 = (1, −1), 𝐵 = (5, −3) vdf; nfhs;Nthk;. 𝐴𝐵 ,d; nrq;Fj;J ,U$whf;fp kPJ   𝐶 = (2𝑡, 𝑡),

𝑡 ∈ 𝑅 cs;sJ. 𝑡 ,d; ngWkhdj;ijf; fz;L, 𝐴𝐶𝐵𝐷 xU rha;rJukhf ,Uf;FkhW Gs;sp 𝐷 ,d; 
Ms;$Wfisf; fhz;f. 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

 ……………….………………………………………………………………………………...………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
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9. 𝑥 − 𝑦 = 0 , y= 0  vd;Dk; ,U Neu;NfhLfisAk; njhLkhW Kw;whf Kjw; fhy; tl;lj;jpy; 

,Uf;Fk; 1 myF MiuAs;s tl;lj;jpd; rkd;ghl;ilf; fhz;f. 

. 
……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

 ……………….…………………………………………………………………………………………....... 

10. tan 2𝛼 it tan 𝛼 rhu;gpy; jUf. 2tan−1 (
1

5
) = tan−1 (

5

12
) vdf;fhl;Lf  

,jpypUe;J     tan (2 tan−1 5

12
)= 

120

119
  vdf;fhl;Lf 

 
……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 

……………….…………………………………………………………………………………………....... 
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gFjp B 
 

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

 

11. (a)  𝑓(𝑥)  = (𝑥 − 𝑎)(𝑥 − 𝑏) − 1   vd;f  ,q;F  𝑏 > 𝑎 

I. 𝑓(𝑥)  ,opitf; nfhz;bUf;Fk; vdf; fhl;Lf 

II. 𝑓(𝑥) ,d; ,opTg; ngWkhdj;;ijf; fhz;f 

III. 𝑓(𝑥) ,d; gUk;gb tiuig tiuf  

IV. 𝑓(𝑥) ,d; %yq;fs; (−∞, 𝑎) , (𝑏, ∞) vDk; Mapilapy; mike;jpUf;Fk; vdf; fhl;Lf 

(b) 𝑎𝑐 ≠ 𝑏𝑐 , 𝛼, 𝛽 MdJ 𝑥2 + 𝑎𝑥 + 𝑏𝑐 = 0 ,d; %yq;fs; 𝛽, 𝛾 MdJ 𝑥2 + 𝑏𝑥 + 𝑐𝑎 = 0 ,d;   

%yq;fs; MFk;.  𝛼, 𝛾 %yq;fshff; nfhz;l ,Ugbr; rkd;ghL 𝑥2 + 𝑐𝑥 + 𝑎𝑏 = 0 vdf; 

fhl;Lf. ,q;F 𝑎, 𝑏, 𝑐 ∈ ℝ 

(c) 𝑝(𝑥) MdJ %TWg;G gy;YWg;gpahFk;. ,jd; Ke;JWFzfk; 1 MFk;  

𝑝(𝑥) ,id (𝑥 − 1), (𝑥 − 3) vd;gtw;why; tFf;Fk; NghJ kPjpfs; KiwNa 7, 13 MFk;. 𝑝(𝑥) 

,id (𝑥 − 1)(𝑥 − 3) ,dhy; tFf;Fk; NghJ kPjpiaf; fhz;f. 𝑝(2) = 6 vdpy; 𝑝(𝑥) ,id 

(𝑥 − 1)(𝑥 − 3) ,dhy; tFf;Fk; NghJ <itf; fz;L 𝑝(𝑥) ,idf; fhz;f 

 

12. (a) gd;dpuz;L cWg;gpdu;fisf;nfhz;l elkhLk; nfhNuhdh jLg;G+rp nrYj;Jk; FO xd;W 

VO ehl;fs; Ntiyj;jpl;lk; xd;iw nrad;Kiwg;gLj;jpaJ.mf;FOtpy; 2 thfd Xl;bfSk; >4 

itj;jpau;fs; 6 jhjpau;fSk; fhzg;gl;ldu;.Fwpj;j xU ehspy; xU thfd Xl;bAk; 2 

itj;jpau;fSk; 4 jhjpau;fSk; Ntiy nra;aNtz;Lk;. 

I. mikf;ff;$ba nkhj;j FOf;fspd; vz;zpf;ifiaf; fhz;f. 

II. jhjpau;fspy; Fwpj;j ,Utu; ,ize;J gzpGupthu;fs; vdpd; mikf;ff;$ba 

FOf;fspd; vz;zpf;ifiaf; fhz;f. 

III. itj;jpau;fspy; Fwpj;j ,Utu; ,ize;J gzpGupa kWg;gpd; mikf;ff;$ba 

FOf;fspd; vz;zpf;ifiaf; fhz;f. 

IV. Fwpj;j xU ehs; Ntiyg;gO mjpfkhf fhzg;gLk; vdf;fUjp 1 jhjpAk; 1 itj;jpaUk; 

cs;thq;fg;gLthu;fnsdpd; mikf;ff;$ba FOf;fspd; vz;zpf;ifiaf; fhz;f. 

  (b)   𝑟 ∈ 𝒵+ ,w;F ∑ 𝑟 =
𝑛(𝑛+1)

2

𝑛
𝑟=1   vdf; fhl;Lf. 𝑟 ∈ 𝒵+ ,w;F  

      𝑢𝑟 − 𝑢𝑟−1 = 2𝑟   vdj; jug;gbd;  𝑢𝑛 = 𝑛2 + 𝑛 − 1  vdf;fhl;Lf. 

 ,q;F 𝑢1 = 1  MFk;. 𝑟 ∈ 𝒵+ ,w;F    𝑣𝑟 =
𝑢𝑟

(𝑟+2)!
   Vdf; nfhs;Nthk;. 

𝑛 ∈ 𝒵+ ,w;F ∑ 𝑣𝑟 =
1

2
−

𝑛+1

(𝑛+2)!

𝑛
𝑟=1  Vdf; fhl;Lf. ,jpypUe;J Kbtpy; njhlu;  

∑ 𝑣𝑟
∞
𝑟=1  xUq;Ffpd;wJ. vdf; fhl;b mjd; $l;Lj;njhifiaf; fhz;f. 
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13. (a)  𝑀 = (
1 3

−2 3
)  MdJ 2x2  tupirAila jhakhFk;.   𝑀2 − 3𝑀 + 8𝐼 = 0   

  vdf;fhl;Lf. ,jpypUe;J 𝑀−1 [f; fhz;f. ,q;F 𝐼 MdJ 2x2 tupirAila myFj;jhakhFk;. 

   𝐴 = (
−1 −5
1 3

)            vdf;nfhs;Nthk;  .     𝐴2 − 2𝐴 + 2𝐼  ,d; ngWkhdj;ijf; fhz;f. 

 

(b)  Ζ   , 𝜔   vd;gd rpf;fy;     ,U rpf;fy; vz;fs; vdpd; gpd;tUtdtw;iw epWTf.  

i. Ζ + 𝜔̅̅ ̅̅ ̅̅ ̅̅  = Ζ̅ + �̅� 

ii. |Ζ|2 = Ζ. Ζ̿   

iii. Ζ + Ζ̅ = 2𝑅𝑒(Ζ) 

,jpypUe;J |Ζ − 𝜔|2 = |Ζ|2 + |𝜔|2 − 2𝑅𝑒 (Ζ�̅�) vdf; fhl;Lf.. 

(c) xU Neu; KOntz; Rl;bf;fhd jNkha;tupd; Njw;wj;ijg; gad;gLj;jp    𝑧 = cos 𝜃 + 𝑖 sin 𝜃 

vdpd;> 𝑧−𝑛 = cosn 𝜃 − 𝑖 sin 𝑛 𝜃 vdf; fhl;Lf. ,q;F 𝜃 ∈ ℝ ck; 𝑛 ∈ ℤ+ ck; MFk;.      

−1 + 𝑖√3 , √3 + 𝑖 vd;Dk; rpf;fnyz;fs; xt;nthd;iwAk; tbtk; 𝑟(cos 𝜃 + 𝑖 sin 𝜃) ,y; 

vLj;Jiuf;f. ,q;F 𝑟 > 0 ck; −𝜋 < 𝜃 ≤ 𝜋 ck; MFk;. 𝑚, 𝑛 ∈ ℤ+ vdf; nfhs;Nthk;. 

(−1+𝑖√3)
𝑛

(√3+𝑖)
𝑚 = 8 vdpd;> 𝑛 = 𝑚 + 3 vdTk;   𝑛 = 4𝑘 − 1 vdTk; fhl;Lf. ,q;F 𝑘 ∈ ℤ. 

 

14. (a) 𝑥 ≠ 0 ,w;F 𝑓(𝑥) =
1−𝑥

𝑥2
 vdf; nfhs;Nthk;. 𝑥 ≠ 0 ,w;F 𝑓(𝑥)  ,d; ngWjp 𝑓′(𝑥) MdJ 

𝑓′(𝑥) =
1−𝑥

𝑥3
 ,dhy; jug;gLfpd;wJ vdf; fhl;Lf? ,jpypUe;J 𝑓(𝑥) mjpfupf;fpd;w 

MapiliaAk; , 𝑓(𝑥) Fiwfpd;w MapilfisAk; fhz;f? NkYk; 𝑓(𝑥) ,d; jpUk;gy;Gs;spapd; 

Ms;$WfisAk; fhz;f?  𝑥 ≠ 3 ,w;F 𝑓′′(𝑥) =
−2(𝑥−3)

𝑥4
 vdj; jug;gl;Ls;sJ. 𝑦 = 𝑓(𝑥) ,d; 

tiugpd; tpgj;jpg; Gs;spapd; Ms;$Wfisf; fhz;f? . 𝑦 = 𝑓(𝑥) ,d; tiuig mZFNfhLfs;, 

jpUk;gy;Gs;sp , tpgj;jpg;Gs;sp Mfpatw;iwf; fhl;b gUk;gbahf tiuf 

 

 (𝑏)  xU jhq;fpapd; fdtsT 45𝜋 fd myFfs; Mf ,Uf;fNtz;Lk; vdTk; mJ tl;l mbia     

cila xU nrt;tl;l cUisAk; mjd; jpwe;j Kidapy; ntspNa ePl;bapUf;Fk; Xu; miuf;Nfhs 

%biaAk; nfhz;bUf;f Ntz;Lk; vdTk; , jhq;fpapd; Nkw;gug;gpd; gug;gsT Fiwe;jgl;rkhf 

,Uf;fNtz;Lk; vdTk; jPu;khdpf;fg;gl;lJ. cUisa;d;  Miu , cauk; vd;gd KiwNa 𝑥, 𝑦 

myFfs; vdTk; nfhz;L jhq;fpapd; Nkw;gug;gpd; gug;gsT 𝐴 = 3𝜋𝑥2 + 2𝜋𝑥𝑦 rJu myFfs; vd 

fhl;Lf. 𝑦 =
45

𝑥2 −
2𝑥

3
  vdTk; fhl;Lf NkYk; 𝐴 Fiwe;j gl;rkhf ,Uf;Fk; 𝑦 ,d; ngWkhdj;ij 

fhz;f 

 

 

15. (a) vy;yh 𝑥 ∈ ℝ ,w;Fk;  
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𝑥2 = 𝐴(𝑥 − 1)(𝑥2 + 4) + 𝐵(𝑥2 + 4) −
4

35
(2𝑥 − 1)(𝑥 − 1)2 MFkhW A,B Mfpa khwpypfs; 

cs;sd ntdjug;gl;Ls;sJ. A,B Mfpatw;wpd; ngWkhdq;fisf; fhz;f? ,jpy; ,Ue;J  

𝑥2

(𝑥−1)2(𝑥2+4)
  I gFjpg;gpd;dq;fspy; vOjp ∫

𝑥2

(𝑥−1)2(𝑥2+4)
𝑑𝑥 I fhz;f ? 

 

     (b). gFjpfshfj; njhifapliyg; gad;gLj;jp ∫ 𝑒3𝑥 cos 4𝑥 𝑑𝑥fhz;f? 

 

     (c).  a xU khwpypahf ,Uf;Fk; #j;jpuk;   ∫ 𝑓(𝑥)𝑑𝑥
𝑎

0
= ∫ 𝑓(𝑎 − 𝑥)

𝑎

0
𝑑𝑥 

Ig; gad;gLj;jp ∫
𝑥2 sin 𝑥

(2𝑥−𝜋)(1+cos2 𝑥)
𝑑𝑥

𝜋

0
=

𝜋2

4
 vdfhl;Lf 

 

16. rha;rJuk; 𝑂𝐴𝐵𝐶 ,y; gf;fk; 𝑂𝐴 ,d; rkd;ghL 4𝑥 − 3𝑦 = 0 MFk;. ,q;F 𝑂 cw;gj;jp MFk;. 

%iytpl;lk; 𝑂𝐵 ,d; rkd;ghL 𝑦 − 𝑥 = 0 MFk;. 𝐵 ≡ (5, 5) Mapd; 𝐴𝐵, 𝐴𝐶, 𝐵𝐶, 𝑂𝐶apd; 

rkd;ghl;bidfhz;f. 

rha;rJuk; 𝑂𝐴𝐵𝐶 apy; gf;fq;fs;   𝑂𝐶, 𝑂𝐴 ,id njhl;Lr;nry;Yk; Miu  1 myF MfTilaJk;  

KOtJk; Kjyhk; fhy;tl;lj;jpy; mike;Js;s tl;lj;jpd; ikaj;jpd; Ms;$WfisAk;>mjd; 

rkd;ghl;ilAk; fhz;f. 𝑂 ,ypUe;J tl;lj;jpw;fhd njhLehzpd; rkd;ghl;ilf; fhz;f. 

 

  

17. (a) toikahd FwpaPLfSld;  𝑠𝑖𝑛 newpiaf; $Wf. 

Kf;Nfhzp  𝐴𝐵𝐶  ,y; Nfhzk;   �̂�  ,d;  ,Urk$whf;fp  BC  [   D    ,y; re;jpf;fpd;wJ           

𝐶𝐷

𝐵𝐷
=

𝐴𝐶

𝐴𝐵
    vdf; fhl;Lf. ,Nj Kf;Nfhzpapy;  2𝐵𝐶 = 𝐴𝐵 = 𝑎,  �̂� =

𝜋

2
   vdpd;  𝐶𝐷 =

√3𝑎

2+√3
  vdf; 

fhl;Lf.     tan
𝜋

12
= 2 − √3   vd;gij ca;j;jwpf. 

 

        (b)  𝛼 = tan−1 5

12 
  , 𝛽 = tan−1 3

4
      vdj; jug;gLk;NghJ  

                                          cos(𝛼 − 𝛽) =
63

65
      vdf; fhl;Lf 

                                           sin(𝛼 − 𝛽)        ,d; ngWkhdj;ij ca;j;jwpf. 

 

         (c) jPu;f;f  cos 2𝑥 − sin 2𝑥 + 2(cos 𝑥 − sin 𝑥) + 1 = 0 

 

 


