
 

 
[fojeks msgqj n,kak. 
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[;=kajeks msgqj n,kak. 
 

 

1. 𝑥3 + 3𝑥2 − 1 hkak (𝑥 − 1) ys ;=kajk ud;%fha nyqmohla f,i m%ldY lsÍfuka,
𝑥3+3𝑥2−1

(𝑥−1)3  ys Nskak

Nd. ,nd.kak. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2. 𝑦 = 𝑥 − |2𝑥 − 1| m%ia;drh w|skak. takhska, 𝑦 = |𝑥 − |2𝑥 − 1|| m%ia;drh fjku igykl w|skak. 

takhska, |𝑥 − |2𝑥 − 1|| <
1

2
 wiudk;djh i;Hjk 𝑥 ys w.h l=,lh fidhkak. 

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

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

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

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

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

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

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

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

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

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

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

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

.................................................................................................................................................  
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[isõjeks msgqj n,kak. 
 

 

3. 𝑚 > 0 yd 𝑐 > 0 hehs oS we;. 𝑦 = 𝑚𝑥, 𝑦 = −𝑚𝑥 + 𝑐 ir, f¾Ld wlaIH wkqnoaOfhka we|Sfuka,  

𝑦 = 𝑚𝑥, 𝑦 = −𝑚𝑥 + 𝑐 yd 𝑥 = 0 f¾Ld uÕska weysreKq ;%sfldaKfha lafIa;%M,h ∆ kï, ∆= 
𝑐2

4𝑚
 nj

fmkajkak.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4.                                                                     nj fmkajkak. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

𝑙𝑖𝑚
𝑥 → 𝜋

 
3𝑐𝑜𝑠2 (

𝑥
2) − 𝑠𝑖𝑛2(2𝑥)

(𝜋 − 𝑥)2
= −

13

4
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[miajeks msgqj n,kak. 
 

 

5. 𝑦 = 𝑠𝑖𝑛2(ln 𝑥), 𝑥 > 0 kï, 𝑥3 𝑑3𝑦

𝑑𝑥3 + 3𝑥2 𝑑2𝑦

𝑑𝑥2 + 5𝑥
𝑑𝑦

𝑑𝑥
= 0 nj fmkajkak. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. 𝑓(𝑥) = 𝑥3 + 𝑎𝑥2 + 𝑏𝑥 + 1, 𝑎, 𝑏 ∈ ℝ nyqmoh (𝑥 − 1) ka fn¥úg fYaIh −2 o (𝑥 + 1) ka fn¥úg fYaIh

Y+kHo kï, 𝑎 yd 𝑏 fidhkak. tu 𝑎, 𝑏 w.hka i|yd 𝑓(𝑥) nyqmofha talc idOl ish,a, m%ldY lrkak. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

................................................................................................................................................. 
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[yhjeks msgqj n,kak. 
 

 

7.    𝑝 = 𝑎 cot 𝜃 yd 𝑞 = 𝑎 sin 𝜃 + 𝑏 cos 𝜃 kï,  

𝑞2(𝑎2 + 𝑝2) = (𝑎2 + 𝑏𝑝)2 nj fmkajkak. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 8. 𝑦 = 𝑥2 + 2 yd 𝑦 = −𝑥2 + 4 m%ia;dr tlu igyfka we|Sfuka, 𝑥2 ≤ 1 jk 𝑥 ys w.hka ,nd.kak. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.................................................................................................................................................  
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[y;ajeks msgqj n,kak. 
 

 

9. 𝜆2𝑥2 + (𝜆 − 1)𝑥 + 1 = 0, 𝜆 ∈ ℝ − {0} j¾.c iólrKfha uQ, ;d;aúl kï, 𝜆 ys w.h l=,lh ,nd.kak.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. sin 2𝑥 yd cos 2𝑥 hkak tan 𝑥 j,ska oelafjk iQ;% ,shd olajkak. takhska, sin 2𝑥 − cos 2𝑥 = tan 𝑥 

iólrKfha idOdrK úi÷ï fidhkak. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.................................................................................................................................................  
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11. (a) 𝑓(𝑥) = 𝑥2 + 4𝑥 − 𝑘2 − 4𝑘, 𝑘 ∈ ℝ hehs .ksuq. 𝑓(𝑥) = (𝑥 + 𝑎)2 − 𝑏2 wdldrhg m%ldY lrkak. fuys 

𝑎 yd 𝑏 hkq ks¾Kh l< hq;= ;d;aúl ksh; fõ. takhska, 𝑦 = 𝑓(𝑥) Y%s;h wjuhla nj fmkajd wju 

w.h fidhkak. th ,efnk 𝑥 w.ho fokak. takhska, 

(ⅰ) 𝑦 = 𝑓(𝑥) m%ia;drh yd 𝑥 wlaIh iam¾Y lsÍu i|yd 𝑘 g .; yel w.h fidhkak. 

(ⅱ)  𝑦 = 𝑓(𝑥) m%ia;drh yd 𝑥 wlaIh ;eka folloS fþokh lsÍu i|yd 𝑘 ys w.h l=,lh fidhkak.  

(ⅲ) 𝑘 = −2 i|yd m%ia;drfha .=K m%ldY lrñka, 𝑦 = 𝑓(𝑥) m%ia;drh w|skak. 

11. (b) 𝑓(𝑥) = 𝑥4 + 𝑎𝑥3 + 𝑏𝑥2 + 𝑐𝑥 − 2 nyqmoh (𝑥 − 1) ka fn¥úg fYaIh −2 fõ. 𝑓(𝑥) nyqmoh 

(𝑥 + 1)2 ka fn¥úg fYaIh 2𝑥 − 1 fõ. 𝑎, 𝑏, 𝑐 ∈ ℝ fõ. 𝑎, 𝑏, 𝑐 fidhkak.  

𝑔(𝑥) = 4𝑥4 − 4𝑥 + 10 hehs .ksuq. 

𝐹(𝑥) = 4𝑓(𝑥) − 𝑔(𝑥)  f,i w¾: olajd we;s nyqmoh (𝑥 + 𝜇)(𝐴𝑥2 + 𝐵𝑥 + 𝐶) wdldrhg m%ldY 

lrkak. fuys 𝜇, 𝐴, 𝐵, 𝐶 ks¾Kh l< hq;= ;d;aúl ksh; fõ.   

12. (a) 𝑦 = |2𝑥 − 1| + |𝑥 − 1| + 𝑥 Y%s;fha m%ia;drh w|skak. takhska, |2𝑥 − 1| + |𝑥 − 1| − 3𝑥 ≥ 0 jk 𝑥 

ys w.h l=,lh fidhkak. 

12. (b) 𝑦 = 𝑥2 − 2𝑥 m%ia;drh we|Sfuka, 𝑦 = |𝑥2 − 2𝑥| m%ia;drfha lgq igyk fjku igykl w|skak. 

tu igyfkau 𝑦 = |2 − 𝑥| m%ia;drh we|Sfuka, |𝑥2 − 2𝑥| > |2 − 𝑥| jk 𝑥 ys w.hka fidhkak. 

12. (c) fYaI m%fïhh kej; kej; fhoSfuka,  𝑥4 + 2𝑥3 − 3𝑥2 − 𝑥 + 1 nyqmoh (𝑥 − 1)2(𝑥 + 2)  ka 

fn¥úg ,íêh yd fYaIh fidhkak.  

 

 

[wgjeks msgqj n,kak. 
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13. (a)
1

𝑥2−1
  ys Nskak Nd. ,nd.kak. takhska, 

(ⅰ)
1

(𝑥−1)2(𝑥+1)2   (ⅱ)  
1

(𝑥−1)3(𝑥+1)
   (ⅲ)  

1

(𝑥−2)(𝑥+2)
   (𝑖𝑣)  

𝑥

𝑥2−1
 

hk mßfïh Y%s; úfhdackh lrkak. 

13. (b) 𝑐 > 0 yd 𝑏 < 0 jk 𝑥2 + 𝑏𝑥 + 𝑐 = 0 j¾.c iólrKfha uQ,  √𝛼 yd √𝛽 fõ. fuys 𝛼, 𝛽 > 0 fõ. 

uQ,  𝛼 yd 𝛽 jk j¾.c iólrKh 𝑥2 − (𝑏2 − 2𝑐)𝑥 + 𝑐2 = 0 nj fmkajkak. takhska, úp,H

mßkduKh uÕska, uQ,  𝛼2 yd 𝛽2 jk j¾.c iólrKh 𝑥2 + [2𝑐2 − (𝑏2 − 2𝑐)2]𝑥 + 𝑐4 = 0 nj

idOkh lrkak. uQ, 𝛼
1

4 yd 𝛽
1

4 jk j¾.c iólrKh 𝑥2 − √−𝑏 + 2√𝑐  𝑥 + √𝑐 = 0 njo idOkh

lrkak.  

14. (a)                                  nj idOkh lrkak. 

                                                           nj fmkajkak. 

14. (b) 𝑓(𝑥) hkq ud;%h 4 jQ nyqmohls. 𝑓(𝑥) nyqmoh (𝑥 − 𝛼) f.ka 𝑥 f.ka iajdh;a; fYaIhla ,efnk;=re 

fn¥úg ,efnk fYaIh 𝑓(𝛼) nj fmkajkak. 𝛼 ∈ ℝ fõ.          

𝑓(𝑥) nyqmoh (𝑥 − 𝛼)2 ka fn¥úg fYaIh (𝑥 − 𝛼)𝑓′(𝛼) + 𝑓(𝛼) wdldrfhka m%ldY l< yels nj

fmkajkak. fuys 𝑓′(𝑥) hkq 𝑓(𝑥) ys m%:u wjl,k ix.=Klhhs.  

takhska, 𝑥4 + 𝑥3 + 2𝑥2 − 𝑥 + 1 nyqmoh (𝑥 − 2)2 ka fn¥úg fYaIh fidhkak.  

𝑥4 + 𝑥3 + 2𝑥2 − 52𝑥 + 72 ys idOlhla (𝑥 − 2)2  nj fmkajd, wfkla j¾.c idOlho fidhkak.   

15. (a)  m%uQ, O¾u uÕska cos √𝑥, 𝑥 úIhfhka wjl,kh lrkak. 

15. (b)  𝑓(𝑥) = 
2𝑥2

(𝑥+1)3
  , 𝑥 ≠ −1hehs .ksuq. 

𝑓′(𝑥) = 
2𝑥(2−𝑥)

(𝑥+1)4
  , 𝑥 ≠ −1 nj fmkajkak.  

  𝑦 = 𝑓(𝑥) Y%s;fha yereï ,laIH, iam¾fYdakauqL fidhñka m%ia;drfha lgq igyk w|skak.  

  Y%s;h wvqjk yd jeäjk m%dka;r ksjerosj ,shd olajkak.   

𝑙𝑖𝑚
𝑥 → 0

 
sin 𝑥

𝑥
= 1 

𝑙𝑖𝑚

𝑥 →
𝜋

4
   

cos 2𝑥 −  cos 6𝑥

4𝑥 −  𝜋
= −2 

[kjjeks msgqj n,kak. 
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  𝑓′′(𝑥) = 
4(𝑥2−4𝑥+1)

(𝑥+1)5
  , 𝑥 ≠ −1  nj fmkajd, k;sj¾;k ,laIH folla mj;sk nj fmkajd, tajdfha 

𝑥 LKavdxl fidhkak. 

15. (c) wrh 𝑟 yd flakaøh 𝑂 jQ jD;a; wdia;rhlska rEmfha mßos lmd .; yels 𝐴𝑂𝐵 ;%sfldaKfha j¾.M,hg

,eìh yels Wmßu j¾.M,h fidhkak. 𝐴𝐶 ;sria úIalïNhls. 𝑂𝐴̂𝐵 = 𝜃 fõ. fuys 0 < 𝜃 <
𝜋

2
 o fõ.   

 

 

 

 

 

 

 

 

16. (a) sin(𝐴 + 𝐵) yd cos(𝐴 + 𝐵) iQ;% ,shd olajd, takhska, tan(𝐴 + 𝐵) ≡ 
tan 𝐴+tan 𝐵

1−tan 𝐴 tan 𝐵
 iQ;%h idOkh 

lrkak.  

tan(𝐴 − 𝐵)  i|yd iQ;%hla wfmdaykh lrkak. takhska, 

tan(𝐴 + 𝐵) − tan(𝐴 − 𝐵) ≡ 
2 tan 𝐵(1+tan2𝐴)

1−tan2𝐴 tan2𝐵
 nj fmkajd,  tan 3𝜃 − tan 𝜃 ≡ 

2 tan 𝜃(1+tan2𝜃)

1−3tan2𝜃
 

nj wfmdaykh lrkak. takhska, tan 3𝜃 = tan 𝜃 iólrKfha idOdrK úi÷ï fidhkak. 

16. (b) sin 4𝑥 + sin 6𝑥 + sin 8𝑥 ≡ (1 + 2 cos 2𝑥) sin 6𝑥 nj fmkajkak. takhska,  

sin 𝑥 (sin 4𝑥 + sin 6𝑥 + sin 8𝑥) ≡ sin 3𝑥 sin 6𝑥 nj fmkajkak. sin
𝜋

12
=

√6−√2

4
 nj wfmdaykh

lrkak.  

cos
𝜋

12
=

√6+√2

4
 njo oS we;akï, sin

𝜋

6
=

1

2
 nj fmkajkak.  

 

𝐴 
𝑂 

𝐵 

𝐶 
𝑟 𝑟 𝜃 

[oijeks msgqj n,kak. 
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17. (a) iqmqreÿ wxlkfhka 𝐴𝐵𝐶 ;%sfldaKhla i|yd fldaihska iQ;%h m%ldY lr idOkh lrkak. iïu; 

wxlkh wkqj, ´kEu 𝐴𝐵𝐶 ;%sfldaKhla i|yd 𝑎 = 𝑏 cos 𝐶 + 𝑐 cos 𝐵 njo idOkh lrkak. takhska, 

17. (a) (ⅰ)  
cos 𝐴

𝑐 cos 𝐵+𝑏 cos 𝐶
+

cos 𝐵

𝑎 cos 𝐶+𝑐 cos 𝐴
+

cos 𝐶

𝑎 cos 𝐵+𝑏 cos 𝐴
=

𝑎2+𝑏2+𝑐2

2𝑎𝑏𝑐
 nj;a, 

17. (a) (𝑖𝑖)  𝑎(𝑏 cos 𝐶 − 𝑐 cos 𝐵) = 𝑏2 − 𝑐2 nj;a fmkajkak. 

17. (b) sin 2𝜃 , cos 2𝜃 iQ;% sin 𝜃 yd cos 𝜃 uÕska m%ldY lrkak. sin 3𝜃 iQ;%h sin 𝜃 uÕskao, cos 3𝜃 iQ;%h

cos 𝜃 uÕskao m%ldY lrkak.  

cos 5𝜃 = cos(3𝜃 + 2𝜃) hehs ,sùfuka, cos 5𝜃 = cos 𝜃 (16cos4𝜃 − 20cos2𝜃 + 5) nj fmkajkak. 

0 < 𝜃 < 𝜋 i|yd cos 5𝜃 = 0 iólrKh úi|kak.  

takhska, 16cos4𝜃 − 20cos2𝜃 + 5 = 0  iólrKfha uQ,, cos
𝜋

10
, cos

3𝜋

10
, cos

7𝜋

10
 yd cos

9𝜋

10
 nj

fmkajkak. 

cos
𝜋

10
+ cos

3𝜋

10
+ cos

7𝜋

10
+ cos

9𝜋

10
 ys w.h fidhkak.   

cos2 𝜋

10
+ cos2 3𝜋

10
  ys w.h fiùu i|yd 16cos4𝜃 − 20cos2𝜃 + 5 = 0 iólrKh Ndú;d lrkak.  

 

 

 

 

 

 



 

 
[fojeks msgqj n,kak. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

AL/2025/10/S-II                                                                                  - 2 -     

[;=kajeks msgqj n,kak. 
 

 

1.  ir, f¾Çh ud¾.hl 𝐴 ,laIHhl isg 𝐵 ,laIHhlg .uka lrk fudag¾ r:hla, 𝐴 ysoS 𝑢 𝑚𝑠−1 

m%fõ.fhka .uka lrñka, 𝑎 𝑚𝑠−2 taldldr ukaokhlska hqla;j, 𝐵 ysoS 𝑣 𝑚𝑠−1 m%fõ.hla ,nd.kS. tu 
fudag¾ r:h 𝐵 g tk fudfydf;aoSu ;j;a fudag¾ r:hla 𝐵 isg 𝐴 olajd .uka lsÍu wrUk w;r, 𝐵 

,laIHfhaoS tu fudag¾ r:h 𝑣 𝑚𝑠−1 m%fõ.hla ,nd ;snqKs. m<uq fudag¾ r:h 𝐴 isg 𝐵 olajd .uka l< 
ld,fhka yß wvloS fojk fudag¾ r:h 𝐴 ysoS 𝑢 𝑚𝑠−1 m%fõ.h ,nd.kS. tu fudag¾ r:h taldldr 
;ajrKhlska .uka lf<a hehs i<lñka, fudag¾ r: fofla p,s; i|yd m%fõ. - ld, jl% tlu igyfka 
we|Sfuka, fojk fudag¾ r:fha ;ajrKh 2𝑎 𝑚𝑠−2 nj fmkajkak.   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2. 𝐴𝐵𝐶𝐷 frdïnihls. 𝐴𝐵⃗⃗⃗⃗  ⃗, 𝐶𝐵⃗⃗⃗⃗  ⃗, 𝐶𝐷⃗⃗⃗⃗  ⃗, 𝐴𝐷⃗⃗ ⃗⃗  ⃗ osYdj,g ms<sfj<ska, ksõgk, 3, 𝑃, 4, 5 n, l%shd lrhs. n, moaO;sfha 

iïm%hqla;h 𝐴 yryd .ukalrhs kï, 𝑃 ys w.h fidhkak. 4𝑁 yd 𝑃𝑁 n, fofla iïm%hqla; n,h 𝐶𝐴⃗⃗⃗⃗  ⃗ 
Tiafia l%shd lrk nj fmkajd, tys úYd,;ajh fidhkak. takhska, n, moaO;sfha iïm%hqla;h 𝐴𝐶 g

,ïnlj 𝐴 yryd l%shdlrk nj fmkajkak. 𝐵𝐴̂𝐷 = 2𝛼 fõ.    

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

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

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

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

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

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

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

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

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

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

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

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

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

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

.................................................................................................................................................  
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[isõjeks msgqj n,kak. 
 

3. 𝑎 = 3𝑖 − 2𝑗 yd 𝑏 = −2𝑖 + 3𝑗 fjhs. |𝑎 + 𝑏| = √13 kï, 𝑎 yd 𝑏 w;r; fldaKh fidhkak.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

4.  ¨yq wú;kH ;ka;=jlska iïnkaO lrk ,o lmams moaO;shla 
rEmfha olajd we;. 𝐷 yd 𝐸 wp, lmams fol u;ska ouk ,o ¨yq
wú;kH ;ka;=fõ fofl<jr ms<sfj<ska ialkaO 𝑚 yd 2𝑚 jk 𝐴 
yd 𝐶 wxY= folla orhs. 𝐵 hkq ialkaOh 𝑀 jk ip, lmamshls. 
𝐴 wxY=fõ ;ajrKh my< osYdjg 𝑓1 o, 𝐶 wxY=fõ ;ajrKh by<
osYdjg 𝑓2 o kï, 𝐵 ip, lmamsfha ;ajrKh by< osYdjg 
1

2
(𝑓1 − 𝑓2) nj fmkajkak. 𝐴 yd 𝐶 wxY=j,;a, 𝐵 ip, lmamsfha;a

;ajrK yd ;ka;=fõ wd;;sh fiùug m%udKj;a iólrK
,shkak.                                          

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

................................................................................................................................................. 
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[miajeks msgqj n,kak. 
 

5. 𝑃 yd 𝑄 ,laIH j, msysgqï ffoYsl ms<sfj<ska 𝑝 = 𝑟1 (cos 𝐴 𝑖 + sin𝐴 𝑗) yd 𝑞 = 𝑟2 (cos 𝐵 𝑖 − sin𝐵 𝑗) 

fjhs. 𝑟1, 𝑟2 > 0 yd 0 < 𝐴 <
𝜋

2
 yd −

𝜋

2
< 𝐵 < 0 fjhs. 𝑂𝑃⃗⃗⃗⃗  ⃗ yd 𝑂𝑄⃗⃗⃗⃗⃗⃗  rEm igykl ,l=Kq lrkak. 𝑂𝑃⃗⃗⃗⃗  ⃗ yd 

𝑂𝑄⃗⃗⃗⃗⃗⃗  ie<lSfuka, cos(𝐴 + 𝐵) = cos 𝐴 cos𝐵 − sin𝐴 sin𝐵 nj idOkh lrkak.    

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

6. m<, 𝑑 jQ iDcq iudka;r mdrl tla me;a;l odrhg 
iudka;rj tu odrfha iam¾Y jk mßos os. 𝑎 yd m<, 𝑐 
jk fudag¾ r:hla 𝑣 m%fõ.fhka .uka lrhs. ld,h
uekSug mgka .kakd fudfydf;a, fudag¾ r:fha bosß
uqyqK;g yß fl<ska mdf¾ wfkla me;af;a odrfha tu
uqyqKf;a isg 𝑏 ÿrlska isák <ufhla, tu odrhg
,ïnlj 𝑢 m%fõ.fhka mdr yryd mkS. wk;=rla isÿùug

wjYH;djh 
𝑏

𝑑
≤

𝑣

𝑢
≤

𝑎+𝑏

𝑑−𝑐
 nj fmkajkak. 𝑑 > 𝑐 fõ.   

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

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

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

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

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

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

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

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

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

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

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

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

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

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

................................................................................................................................................. 
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𝑐 𝑣 
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[yhjeks msgqj n,kak. 
 

7. os. 2𝑎 yd nr 𝑤 jk 𝐴𝐵 taldldr oKavla, 𝐴 ysoS ì;a;shlg
wiõ lr, 𝐴𝑃 = 𝑐 (> 𝑎) jk mßos 𝑃 kdoe;a;l .efgñka, 
rEmfha mßos ;srig 𝜋 3⁄  l fldaKhla wdk;j iu;=,s;;djfha

mj;S. n, igyk w|skak. kdoe;af;ka oKav u; m%;sl%shdj 𝑅 

kï, 𝑅 =
𝑤𝑎

2𝑐
 nj fmkajkak. ;jÿrg;a, 

𝑤

4
< 𝑅 <

𝑤

2
 njo

fmkajkak. 𝑐 = 𝑎 kï wiõfõ m%;sl%shdj ;srig wdk; fldaKh
ljf¾o?  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

 8. os. 2𝑎 yd nr 𝑤 jk taldldr 𝐴𝐵 bKsuÕla, 𝐴 fl<jr

>¾IK ix.=Klh 
1

4
 jQ r¿ ;sria ;,hl;a, 𝐵 fl<jr

iqug isria ì;a;shl;a .efgñka, ;srig 𝜋
3⁄  l

fldaKhla wdk;j iu;=,s;j ;sfí. nr 𝑤 jQ ñksfil=g 
𝐴 fl<jfrka mgka f.k iu;=,s;;dj fkdìf|k mßos

bKsuÕ osf.a ke.sh yels Wmßu ÿr, 𝑎(√3 − 1) nj

fmkajkak.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

𝑐 
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[y;ajeks msgqj n,kak. 
 

9. wxY=jla ;sria yd isria m%fõ. ixrpl 𝑢 yd 𝑣 jk mßos ;sria ;,hla u; 𝑂 ,laIHhl isg .=re;ajh hgf;a 

m%lafIamKh lrhs. wxY=j m:h u; 𝑃(𝑎, 𝑑) ,laIHh yryd .uka lrhs kï, 𝑑 = (
𝑣

𝑢
)𝑎 − (

𝑔

2𝑢2)𝑎2 nj fmkajkak. 

𝑎 ys w.hhka follg wkqrEmj 𝑑 g tlu w.h we;akï, 𝑑 <
𝑣2

2𝑔
 úh hq;= nj fmkajkak.  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

10. wrh 𝑟 jQ o nr 4𝑤 jQo taldldr f.da,hla >¾IK ix.=Klh 

𝜇 jQ wdk; ;,hla u; ;nd we;. wdk; ;,fha nEjqu f¾ähka 
𝛼 fõ. f.da,h ;,h my<g ,siaidhdu je<elaùu i|yd
f.da,hg rEmfha mßos iam¾YSh osYdj Tiafia isriaj by<g 2𝑤 
n,hla ,nd ÿkafka kï, f.da,h iu;=,s; jkq msKsi >¾IK
n,fha yd wNs,ïn m%;sl%shdfõ iïm%hqla; m%;sl%shdfõ
úYd,;ajh yd osYdj fidhkak. f.da,h iu;=,s;j mej;Su
i|yd 𝛼 ≤ tan−1 𝜇 úh hq;= njo fmkajkak. 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

2𝑤 
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11.(a) ;srig 𝛼 (>
𝜋

6
) wdk;shla iys;j 𝑢 m%fõ.fhka .=re;ajh hgf;a m%lafIamKh lrk ,o wxY=jl ;sria 

mrdih 𝑅 kï, 𝑅 =
𝑢2

𝑔
sin 2𝛼 nj fmkajkak. takhska, 

𝑅

2
 < 𝑆 < 𝑅 mrdih ;=< 𝑆 ÿrloS wxY=j  l=re,af,la 

úiska veye .kS kïo, túg wxY=j msysá ,laIHhg wxY=fõ wdrïNl msysàfï isg ;srig olajk 

wdk;sh 
𝜋

6
 kïo wxY=fõ isria Wi ℎ hkak, 

            
𝑢2

2√3𝑔
sin 2𝛼 < ℎ <

𝑢2

√3𝑔
sin 2𝛼 imqrd,k nj;a, tan𝛼 >

2

√3
 nj;a, fmkajkak.  

𝑆 =
3𝑅

4
 kï, wdrïNl msysàfï isg wxY=j veye.kakd ,o ,laIHh olajd wxY=fõ úia:dmkh 

√3𝑅

2
 njo 

fmkajkak.  

        (b) niakdysr-kef.kysr yd ol=Kq-W;=re ud¾. folla, 𝑂 ikaêfhaoS yuqfõ. 𝐴, 𝐵 h;=remeos folla, 𝑡 = 0 

fõ,dfõoS 𝑢 𝑘𝑚ℎ−1 yd √3𝑢 𝑘𝑚ℎ−1 m%fõ. j,ska 𝑂 foig niakdysr yd ol=fKa jk 𝑃, 𝑄 ,laIH j, isg 

p,s; fjñka we;. 𝑂𝑃 = 𝑎 𝑘𝑚,𝑂𝑄 = 𝑏 𝑘𝑚 fõ. 𝑏 > 𝑎 fõ. 

 (ⅰ) 𝐴 g idfmalaIj 𝐵  f.a m%fõ.fha úYd,;ajh yd osYdj fidhkak. 

 (ⅱ) 𝐴 g idfmalaIj 𝐵 f.a fm; ,l=Kq lrkak. 

 (ⅲ) 𝐴 yd 𝐵 w;r fláu ÿr,  
|√3𝑎−𝑏|

2
 nj fmkajkak.  

12.(a)  𝒂 yd 𝒃 hk ffoYsl foll ;s;a.=Ks;h w¾: olajkak.  

            𝐴𝐵𝐶𝐷 iudka;rdi%hl 𝐴𝐶⃗⃗⃗⃗  ⃗ = 𝒂 o, 𝐵𝐷⃗⃗⃗⃗⃗⃗ = 𝒃 o, 𝐷𝐴̂𝐵 = 𝜃 o kï, cos 𝜃 =
|𝒂|

2
−|𝒃|

2

|𝒂−𝒃||𝒂+𝒃|
 nj fmkajkak.  

        (b)  2𝒊 , −3𝒊 + 2𝒋 , 𝒊 + 2𝒋 , −2𝒊 − 5𝒋 , −5𝒋 hkq 𝐴, 𝐵, 𝐶, 𝐷, 𝐸 ,laIH j, msysgqï ffoYsl fõ. tu ,laIH j,oS 

l%shdlrk tal;, n, moaO;shla ms<sfj<ska, 2𝒊 + 3𝒋 , −5𝒊 + 7𝒋 , 4𝒊 − 2𝒋 , 3𝒋 , −2𝒊 fõ. n,h uksk 

tallh ksõgk jk w;r ÿr uksk tallh ógr fõ. wod, fhÿï ,laIH j, LKavdxl olajñka, tla 

tla n, ixrpl wdldrfhka ksrEmH igykl ,l=Kq lrkak. n, moaO;sfha iïm%hqla;fha 

úYd,;ajh;a, osYdj;a, l%shd f¾Ldjg 𝑋 wlaIHh yuqjk ,laIHh;a fidhkak. takhska, l%shd f¾Ldfõ 

iólrKh 11𝑥 + 𝑦 + 31 = 0  nj fmkajkak.   

[wgjeks msgqj n,kak. 
 



 

 

B D 

P 
M′ 

Q 
m 

2m 

E F 

M 

𝛼 𝛼 

A C 

13. (a) 𝐴𝐵 yd 𝐵𝐶 hkq os. 2𝑎 jQ taldldr o~q folls. 𝐵 ysoS iqp, f,i ikaê lr we;s w;r, 𝐴𝐵 ys nr 𝑊 yd 

𝐵𝐶 ys nr 2𝑊 fjhs. 𝐴 yd 𝐶 fl<jrj,a ;sria r¿ ;,hla u; msysgk fiao, 𝐴𝐵̂𝐶 iDcqfldaKhla jk

mßoso fuu o~q fol isria ;,hl ksYap,j we;. 𝐵𝐶 ys uOH,laIHhg, 𝐵𝐶 g ,ïnlj bka bj;g

fh¥ √2𝑊 n,hla hgf;a iu;=,s;j mj;S kï, >¾IK ix.=Klhg .; yels wju w.h 1 nj

fmkajkak.  

        (b) 𝐴𝐵𝐶𝐷 p;=ri%fha 𝐷𝑀:𝑀𝐶 = 3: 1 jk mßos 𝑀 ,laIHh 𝐷𝐶 u; msysghs. 𝐴𝐶 ys uOH ,laIHh 𝐸 fõ. 𝐸𝑀 

yd 𝐵𝐶 f¾Ld iudka;r fõ. 𝐵𝐶⃗⃗⃗⃗  ⃗ = 𝑏 o, 𝐶𝐷⃗⃗⃗⃗  ⃗ = 𝑎 o kï, 𝐸𝐶𝑀 yd 𝐴𝐵𝐶 ;%sfldaK j,g ffoYsl ;%sfldaK

kS;sh fhoSfuka, 𝐴𝐵⃗⃗⃗⃗  ⃗ = (2𝜆 − 1)𝑏 −
1

2
𝑎 nj fmkajkak. fuys 𝜆 Ok wosYhls. 𝐴𝐷 f¾Ldfõ uOH ,laIHh 

𝑁 kïo, 𝐶𝑁 yd 𝐵𝐴 f¾Ld iudka;r kïo, 𝐴𝐵⃗⃗⃗⃗  ⃗ = 𝜇 (𝜆𝑏 −
3

4
𝑎) nj ;jÿrg;a fmkajkak. fuys 𝜇 Ok

wosYhls. takhska, 𝜆 yd 𝜇 fidhd 𝐴𝐵⃗⃗⃗⃗  ⃗ =
1

2
(𝑏 − 𝑎) nj fmkajkak.   

14. (a) 𝐴𝐵𝐸𝐹𝐷𝐶 hkq ialkaOh  𝑀 jQ l+[a[hl isria

yrialvls. 𝐵𝐴̂𝐶 = 𝐷𝐶̂𝐴 = 𝛼 fõ. 𝐵𝐸𝐹𝐷 hkq 𝐵𝐸 

yd  𝐷𝐹 isria jk mßoso 𝐸𝐹 ;sria jk mßoso ydrd

we;s isÿrls. l+[a[h u;  𝐵 yd 𝐷 ,laIHj,oS

iúlrk ,o lmams folla u;ska oud we;s ¨yq

wú;kH ;ka;=j fofl<jrg, ialkaO 𝑚 yd 2𝑚 

jk 𝑃 yd 𝑄 wxY= folla iïnkaO lr tajd 𝐴𝐵 yd 

𝐷𝐶 ;,hka u; ;nd we;. ;ka;=j 𝑀′ ialkaOh

iys; ip, lmamsh u;skao hk w;r, tu ip,

lmamshg iïnkaO ;ka;= fldgia isriaj msysghs. 

(rEmh n,kak.)  

l+[a[h 𝐴𝐶 mDIaGh iqug ;sria ;,hla u; ;nd ksYap,;djfhka uqod yeßfha kï, p,s;fhaoSo  𝑀′ 

ip, lmamshg iïnkaO ;ka;= fldgia isria hehs i<lñka, l+[a[fha ;ajrKh;a, 𝑃, 𝑄 wxY= fofla

;ajrK;a 𝑀′ ip, lmamsfha ;ajrKh;a, ;ka;=fõ wd;;sh;a fiùug m%udKj;a iólrK ,shd olajkak.  

        (b) 𝐴, 𝐵, 𝐶 jQl,S wrhka iudk taldldr is,skavr ;=kls. 𝐴 yd 𝐵 is,skavr j, nr 2𝑊 jk w;r 𝐶  

is,skavrfha nr 𝑊 fõ. wlaIH ;sria f,i msysgñka, tlsfkl .efgk fia 𝐴, 𝐵 is,skavr, iqug ;sria

fïihla u; ;nd, tau; 𝐶 is,skavrh iuñ;sl f,i ;nkq ,efí. is,skavr j, wlaIHhkag ,ïnlj

is,skavr jgd tlajrla T;d we;s ;ka;=jla uÕska moaO;sh iu;=,s;;djfha ;nd we;s úg, 𝐴 yd 𝐵 

is,skavr w;r iam¾Yh fkdlvjd mj;ajd .ekSug ;ka;=fõ wd;;sh  
𝑊

2√3
  g jvd wvq fkdúh hq;= nj

fmkajkak.  
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[kjjeks msgqj n,kak. 
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[oyjeks msgqj n,kak. 
 

15. (a) f.dvke.s,a,l by<u uyf,a isg Tfidõjla my< niS. th wdrïNfhaoS ksi,;djfha isg .uka wrUd

Wfika m<uq ;=fkka mx.=j taldldr ;ajrKfhka my< niS. B<Õ ;=fkka mx.=j taldldr m%fõ.fhkao, 

wjidk fldgi taldldr ukaokfhkao hq;=j p,s; ù, ìï uyf,aoS Tfidõj ksi,;djhg m;afõ. 

Tfidõj my< nisk ld,h, th my< nisk Wifuka y;r .=Khl Wila .=re;ajh hgf;a ksoe,af,a

jeàug .;jk ld,hg iudk fjhs. Tfidõfõ p,s;hg m%fõ.-ld, jl%hla w|skak.  

ñksfila Tfidõj u; ysgf.k isà kï, m<uq fldgfiaoS Tfidõfõ ìu iy ñksid w;r m%;sl%shdj, 

Tyqf.a nr fuka 
23

48
 .=Khla nj fmkajkak.  

        (b) ;sri iuÕ 𝜃 fldaKhla idok ir, f¾Ldjla Tiafia by<g 𝑢 ksh; m%fõ.hlska l=re,af,la mshUd 

hhs. l=re,a,d .=jfka 𝑋 ,laIHhla miqlr hkúg, 𝑋 g yß fl<ska 𝑑 ÿrla my<ska msysá ,laIHhl isg

;srig (
𝜋

6
+ 𝜃) fldaKhla wdk;j 𝑉 m%fõ.hlska fjä,a,la ;nkq ,efí. fjä,a, l=re,a,df.a joS kï, 

tan 𝜃 = √3 − 
2𝑢

𝑉
    iy   𝑉 > 2√2𝑔𝑑 nj fmkajkak.    

16. (a) 𝐴(𝑎, 𝑏) ,laIHfhaoS l%shdlrk 𝐹 n,hla iqÿiq mßos f;dard.;a ,laIHhloS l%shdlrk tjeksu 𝐹 n,hlg

yd 𝐺 hq.auhlg ;=,H jk nj fmkajkak. 

𝑂(0, 0) , 𝐴(2, 0) , 𝐵(4, 2) , 𝐶 (0, 2 +
4√3

3
) fjhs. 𝑂𝐴⃗⃗⃗⃗  ⃗ , 𝐴𝐵⃗⃗⃗⃗  ⃗ , 𝐵𝐶⃗⃗⃗⃗  ⃗ yd 𝐶𝑂⃗⃗⃗⃗  ⃗ Tiafia l%shd lrk tal;, n, 

moaO;shla ms<sfj<ska ksõgk j,ska, 4, 2√2, 2√3 yd √3  fjhs. ÿr uksk tallh ógr fõ. n, moaO;sfha

iïm%hqla;fha úYd,;ajh, osYdj yd l%shdf¾Ldj 𝑋 wlaIHh yuqjk ,laIHh 𝑀 kï, 𝑂𝑀 ÿr fidhkak. 

oeka 𝑀 ysoS 𝑀𝑂⃗⃗ ⃗⃗ ⃗⃗   osYdjg 3𝑁 l w;sf¾l n,hla fhdokq ,enQfha kï, kj moaO;sfha iïm%hqla;fha

úYd,;ajh, osYdj yd msysàu fidhkak. kj iïm%hqla; n,h 𝑂 uQ,fhaoS l%shd lrk tjeksu n,hlska

yd 𝐺 hq.auhlska m%;sia:dmkh lf<a kï, tu hq.aufha úYd,;ajh yd w; fidhkak.  

       (b) 𝑎 yd 𝑏 hkq tlsfklg iudka;r fkdjk wNsY+kHo fkdjk ffoYsl folla kï, 𝛼𝑎 + 𝛽𝑏 = 0  ffoYsl

iólrKh úi|sh yelafla, 𝛼 = 0 yd 𝛽 = 0 jk mßos 𝛼 yd 𝛽 wosY mj;S kïu muKla nj idOkh

lrkak.  

𝐴𝐵𝐶𝐷 iudka;rdi%hls. 𝐵𝐸: 𝐸𝐶 = 3: 2 yd 𝐴𝐹: 𝐹𝐷 = 4: 1 jk mßos 𝐵𝐶 u; 𝐸 ,laIHho 𝐴𝐷 u; 𝐹 

,laIHho msysghs. 𝐴𝐸 yd 𝐵𝐹 f¾Ld 𝑀 ysoS fþokh fõ. 𝐴𝑀:𝑀𝐸 = 4: 3 nj;a 𝐵𝑀:𝑀𝐹 = 3: 4  nj;a

idOkh lrkak.   
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17. (a) 𝑀1 yd 𝑀2 ialkaO iys; ip, lmams follska

iukaú; lmams moaO;shla rEmfha olajd we;. 𝑀1 

yd 𝑀2 g iïnkaO ¨yq wú;kH ;ka;= fofla

wd;;Ska  𝑇1 yd 𝑇2 hehs oS we;. 𝑀1 g iïnkaO ¨yq

wú;kH ;ka;=fõ ksoyia fl<jr 𝑚 ialkaOhla

orhs. ish¿u ;ka;= fldgia isria fõ. ;okka;r

p,s;fhaoS,  

𝑇1 [
1

3𝑚
+

10

3𝑀1
] = 𝑇2 [

5

3𝑀1
+

4

𝑀2
] nj idOkh lrkak. 

 

        (b) nr 2𝑊 yd wrh 𝑎 jQ taldldr >k w¾O f.da,hla tys ;, wdOdrlh >¾IK ix.=Klh 𝜇 jQ r¿ ;sria

;,hla iuÕ iam¾Yj mj;skfia ;nd, os.  2𝑎 yd nr 𝑊 jQ taldldr 𝐴𝐵 oKavla 𝐴 fl<jr r¿ ;sria

;,hg wiõlr, 𝐴𝐵 u; ,laIHhla w¾O f.da,fha jl% mDIaGh iam¾Y jk mßos ;srig  𝜋 6⁄  l

fldaKhla wdk;j ;nd ;sfí. w¾O f.da,fha ;, wdOdrlhg, r¿ ;sria ;,h Tiafia, oKafvka

bj;ajk osYdjg 𝑃 fhdað; n,hla ,ndÿkaúg, w¾O f.da,h iu;=,s;j ;sîu i|yd   

𝑃 ≤ 
𝑊

4
 [(8 + √3)𝜇 − 1] úhhq;= nj idOkh lrkak.     

 

 

 

 

 

 


