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𝐵 fldgi 

11.  a).   𝑓(𝑥) = 𝑥2 + 𝑎𝑥 + 𝑏 yd 𝑔(𝑥) = 𝑥2 + 𝑎𝑐𝑥 + 𝑏𝑐2f,i È we;' fuys , ,a b c  yd 𝑐 ≠ 1fõ' 

𝛼 yd 𝛽 hkq  𝑓(𝑥) = 0  j¾.c   iñlrKfha  ;d;aúl  uq, kï 𝑎 ys 𝑏 weiqrska 𝛼 + 𝛽 yd 𝛼𝛽 
,shd olajkak'  
;jo (𝛼 − 𝛽2)(𝛼2 − 𝛽) .=‚;h ioyd 𝑎 yd 𝑏 weiqfrka  ප්‍රldYkhla ,nd.kak' 
𝑓(𝑥) = 0 iólrKfhys  tla uq,hla wfkla uq,fhys j¾.hg iudkfõ kï"  

𝑎3 + 𝑏2 + 𝑏 = 3𝑎𝑏  nj wfmdaykh lrkak' 
𝜆 yd 𝜇 hkq 𝑔(𝑥) = 0 iñlrKfha ;d;aúl  jk uq, kï (𝛼𝜇 + 𝛽𝜆) yd (𝛼𝜆 + 𝛽𝜇) uq, f,i 

we;s  j¾.c iñlrKh 𝑥2 − 𝑎2𝑐𝑥 + 2𝑐2𝑏(𝑎2 − 2𝑏) = 0 nj fmkajkak' 
𝑓(𝑥) = 0 yd 𝑔(𝑥) = 0 iñlrK j,g fmdÿ uq,hla mj;s kï  𝑏(𝑐 + 1)2 = 𝑎2𝑐 nj ,nd.kak' 

 
b).    𝑓(𝑥) = 𝑥4 + 2𝑥3 − 25𝑥2 − 26𝑥 + 𝑝  f,i È we;'  fuys 𝑝 ;d;aúl ksh;hls' 

(𝑥 − 2) hkak 𝑓(𝑥) ys idOlhla  kï  𝑝 ys w.h fidhkak' tu w.h i`oyd 𝑓(𝑥) hkak 

𝑓(𝑥) = (𝑥2 + 𝑥 + 𝑎)(𝑥2 + 𝑥 + 𝑏) jk mßÈ 𝑎 yd 𝑏 ;d;aúl ksh; fidhkak  
tkhska 𝑓(𝑥) hkak f¾Åh idOl j, .=‚;hla f,i m%ldY lr 𝑓(𝑥) ≥ 0 wiudk;dj úiokak' 

𝑥4 + 2𝑥3 − 25𝑥2 − 26𝑥  Y%s;h 𝑥2 + 3𝑥 − 10 j¾.c m%ldYfhka fnÿ úg ,efnk fYaIh 
wfmdaykh lrkak' 

 

12.  a).    r + ioyd 
2

2

4 1

4 1
r

r
u

r

+
=

−
f,i È we;'  1 ( ) ( 1)ru f r f r= + − +  mßÈ 𝑓(𝑟) Y%s;hla fidhkak'  

takhska 
1

1
1

2 1

n

r

r

u n
n=

= + −
+

 nj fmkajkak' 

1

r

r

u


=

 fY%a‚h wNsidß fkdjk nj wfmdaykh lrkak' 

a ( )
1

1r

r

u


=

−  u.ska  ,ndfok fY%a‚h wNsidß fõo@  Tfí ms<s;=r i;Hdmkh lrkak' 

b).  Ôj úoHdj  yodrk msßñ ,uqka 3 fofkl= yd .eyeKq ,uqka 3 fofkla o" .‚; úIh yodrk msßñ 
<uqka 4 fofkla yd .eyeKq ,uqka fofofkla f.ka o  iukaú;  isiqka iuqyhlska"  tla;rd 
;r.hlg bÈßm;a lsßug  isiqka  4 fofkl=f.ka iukaú; lKavdhula  f;dard.; hq;=j we;' 
my; ioyka wjia:dj, g  wod,j  isÿl, yels   tlsfklg  fjkia  f;aßï  wdldr .Kk 
fidhkak 

i. msßñ ,uqka  fofofkl= yd .eyeKq ,uqka fofofkl= isák mßÈ 
ii.  wju jYfhka .‚; úIh yodrk msßñ ,uqka fofofkl= yd Ôj úoHdj úIh  yodrk 

tla .eyeKq <ufhl= isák mßÈ 
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13. a).   remfha olajd we;af;a flakaøh 𝑂 o wrh 10𝑐𝑚 o 𝐴𝑂̂𝐵 = 2𝜃   

     f¾Åhk  jqo 𝑂𝐴𝐵 jD;a; LKavhls' fuys 0
2


  fõ' 

flakaøh 𝐶 o wrh 𝑟 o jq jD;a;hla 𝐴𝐵 pdmh 𝐷 ysÈ iam¾Y 
lrk w;r 𝑂𝐴 yd 𝑂𝐵 wrhhka tu jD;a;hg 𝐸 yd  𝐹 ysÈ 
iam¾Yl f,i l%shd lrhs' 

𝑂𝐶 È. 𝑟 weiqfrka ,shd olajd" 
10sin

1 sin
r




=

+
 nj fmkajkak'  

𝜃 úp,kh jk úg 
10

3
r =  wjia:dfõÈ 

dr

d
 fidhkak'  

 𝑟  ys w.h 2𝑐𝑚𝑠−1 iS>%;djfhka  jeäjk úg" 
6


 =  wjia:dfõÈ 𝜃  fldaKh  jeäjk iS>%;djh 

fidhkak' 

b)'  ,a b yd 𝑥 ≠ −𝑎  ioyd 
( )

2
( )

ax b
f x

x a

+
=

+
f,i § we;'  

𝑦 = 𝑓(𝑥) ys m%ia:drfha  𝑥 = (−3) hkq isria iam¾fYdakauqLhla  njo" 
2

3
x = − § m%ia:drh  

𝑥 −wlaIh  fþokh  lrk nj o È we;'   𝑎 yd 𝑏 ys w.hka fidhkak'  

fuu w.hka ioyd /

3

5 3
( )

( )

x
f x

x a

−
=

+
 u.ska ,ndfok nj fmkajkak' 

tu.ska 𝑓(𝑥) Y%s;h  jeäjk m%dka;rh yd wvqjk  m%dka;r  fidhkak'  

;jo 𝑎 yd 𝑏 ys by; w.hka  ioyd 
( )/ /

4

3 2 8
( )

( )

x
f x

x a

−
=

+
 nj § we;'  

iam¾f.dakauqL" yereï ,laIHh " wlaI fþok yd k;sj¾;k ,laIHh  olajñka  𝑦 = 𝑓(𝑥) 
ys m%ia:drfha o< igykla wÈkak' 

takhska 𝑓(𝑥) Y%s;fha mrdih ,shd olajkak' 

𝑘 ∈ ℝ+  ioyd [𝑘, ∞) m%dka;rfhaÈ 𝑓(𝑥) Y%s;h  tlg tl jk mßÈ  𝑘 ys  w.h fidhkak'  

 

14. a).  
21 ( 8) ( )( 2)A x Bx c x + + + + ioyd" 21 ( 8) ( )( 2)A x Bx C x + + + +  jk  mßÈ  𝐴, 𝐵 yd 𝐶 ksh; 

      fidhkak'  

     tkhska  
( )( )2

24

2 8
dx

x x+ +
  w.hkak' 

b).   fldgia jYfhka wkql,kh Ndú;fhka" 
1

2

0

xx e dx−

  w.hkak' 

     iqÿiq wdfoaYhla Ndú;fhka" 
2

1

5

0

xx e dx−

  w.h wfmdaykh lrkak 

𝑦 = 2𝑥5𝑒−𝑥2
 jl%fhkao" 𝑥 = 1, 𝑥 = 0" yd 𝑦 = 0 f¾Ldjkaf.ka o wdjD; fldgfiys 

j¾.M,h 𝜆𝑒−1 + 𝜇 wdldrfhka  ,efí kï  fuu 𝜆 yd 𝜇 ;d;aúl  ksh; w.hka  fidhkak' 
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c).   
2 5

n

n

x
I dx

x
=

+
 f,i È we;' 

𝑛 ≥ 2 i`oyd 𝑛𝐼𝑛 + 5(𝑛 − 1)𝐼𝑛−2 = 𝑥𝑛−1√5 + 𝑥2 nj  fmkajkak'  

tkhska"
2 5

2
0

168 40 5

5 35

x
dx

x
= −

+
  nj ,nd.kak' 

15. 𝑝, 𝑞, 𝑟, 𝛼, 𝛽 ∈ ℝ ioyd  𝑝𝑥 + 𝑞𝑦 + 𝑟 = 0 ir,  f¾Ldjg  𝐴(𝛼, 𝛽) ,laIHfha isg  we;s  ,ïn 

ÿr  
2 2

| |p q r

p q

 + +

+
 u.ska ,efnk nj  idOkh  lrkak' 

𝑎, 𝑏 ∈ ℝ ioyd 𝑃(𝑎, 𝑏)  ,laIHfha isg  𝑦 = 3𝑥 yd 𝑥 = 3𝑦 ir, f¾Ldj,g  wÈkq ,nk  
,ïn ÿr  iudk fõ kï  𝑎 ys w.hka 𝑏 weiqfrka ,nd.kak ' 
 
𝑎, 𝑏 ∈ ℝ+ f,i È we;s  úg 𝑃(𝑎, 𝑏) ,laIHfha isg  by; olajd we;s  f¾Ldj,g  we;s  

,ïnl ÿr 
10

5

a
 nj fmkajkak '𝑄(1,2) yryd  hñka 𝑦 = 3𝑥 yd 𝑥 = 3𝑦 ir,  f¾Ld 

iam¾Y  lrñka  jD;a; folla  mj;sk  nj fmkajd  tajdhska tll iñlrKh 2𝑥2 + 2𝑦2 −

5𝑥 − 5𝑦 + 5 = 0 nj fmkajd" wfkla jD;a;fha iólrKh ,nd .kak' 
;jo  fuu  jD;a; fol tlsfklg fjkia ,laI follÈ fþokh lrk nj  fmkajd  fmdÿ 
cHdfha iñlrKh fidhkak' 

 

16. a).     0 < 𝜃 < 2𝜋 ioyd sin 𝜃 + cos 𝜃 = sin 2𝜃 + cos 2𝜃 f,i  È we; 
3

tan 1
2


= nj fmkajkak' 

      takhska sin 2𝜃 − sin 𝜃 + cos 2𝜃 − cos 𝜃 = 0 iñlrKfha úiÿï fidhkak' 
 
b).   iïu; wxlkfhka ´kEu 𝐴𝐵𝐶 ;%sfldaKhla ioyd fldihsk  kS;sh m%ldY lrkak 

𝑎, 𝑏 yd 𝑐 hkq iudka;r fYa%‚hl wkqmd; mo ;=kla kï cos  𝐴 + cos 𝐶 + 2 cos 𝐵 = 2 
nj fmkajkak'  

tkhska cos 2sin
2 2

A C B− 
= 

 
 බව wfmdaykh lrkak' 

 

c).      𝑓(𝑥) = 𝑐𝑜𝑠 2𝑥 − √3[cos 𝑥 + sin 𝑥]2 f,i È we;' 

𝑓(𝑥) = 𝜆 cos(2𝑥 + 𝛼) + 𝜇 jk mßÈ 𝜆, 𝜇 ;d;aúl ksh; o ( ); 0
2

   fldaKho 

fidhkak  tkhska 3
4 4

x −    m%dka;rh ;=, 𝑦 = 𝑓(𝑥) ys o< m%ia:drh we`o 

olajkak ' 
 

d).     
1 11 122tan tan

5 5 2
− −+ = nj fmkajkak'  

tkhska   1 11 12sin tan
4 2 5 26

 −− =  nj wfmdaykh lrkak' 

 

 


