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1. .Ks; wNHqyk uQ,O¾uh Ndú;fhka" ish¨ 𝑛 ∈ ℤ+ i|yd ∑ 6𝑟(𝑟 − 1) = 2𝑛(𝑛2 − 1)𝑛
𝑟=1   nj fmkajkak'  

 

 

 

 

2.  𝑦 = |2𝑥 − 2| − 𝑥 yd 𝑦 = 2|𝑥 − 2| − 2𝑥 ys m%ia;dr tlu 𝑜𝑥𝑦 ;,hl o< f,i igyka lrkak' tkhska fyda 

wka whqrlska fyda |2𝑥 − 4| − |2𝑥 − 2| > 𝑥  wiudk;dj imqrd,k ish¨ ;d;a;aúl 𝑥  ys w.h l=,lh 

,nd.kak' 
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3. wd¾.kaâ ;,h u;" |𝑧 − 2 − 2𝑖| ≤ 1 yd 𝐴𝑟𝑔(𝑧 − 4𝑖) ≥ −
𝜋

4
   u.ska fokq ,nk wjYH;d imqrd,k 𝑅 fmfoi 

w÷re lr olajkak'   

tkhska tu 𝑅 fmfoi ;=< 𝐼𝑚(𝑍) ys wju w.h fidhkak'   

4. (√3 + 11
1

5)
10

 m%idrKfha 𝑟 + 1 jk moh 𝑇(𝑟+1) ,shd olajkak' tkhska tu m%idrKfha mßfïh mo ish,af,a 

ftlHh fidhkak'  
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5. 𝑙𝑖𝑚
𝑥→

𝜋

6

  (
12−12 𝐶𝑜𝑠(2𝑥−

𝜋

3
)

(6𝑥−𝜋)2
)  iSudj w.hkak'  

6. 𝑦 = √𝑙𝑛|𝑥| ,  (𝑥 > 1,  𝑥 ∈ ℝ),  𝑦 = 0,  𝑥 = 2 yd 𝑥 = 4 hk jl% j,ska wdjD; fmfoi 𝑥 − wlaIh jgd f¾ähk 

2𝜋 fldaKhlska N%uKfhka cks; mßudj" >K tall 𝟔𝝅 𝒍𝒏(𝟐) − 𝟐 𝝅  nj fmkajkak'  
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7. 
𝑥2

9
−

𝑦2

36
= 1 nyqj,h u;" mrdñ;sh 𝜃 jk 𝑃 ,laIHh (3 𝑆𝑒𝑐  𝜃,  6 𝑡𝑎𝑛  𝜃) wdldrfhka ±laúh yels nj 

fmkajkak' mrdñ;sh 𝜃 =
𝜋

6
 jk ,laIHfha§ tu nyqj,hg we¢ wNs,ïNfha iólrKh 

𝑥 + 4𝑦 = 10√3  nj idOkh lrkak'  

 

 

 

 

 

 

 

 

 

 

 

8. wkql%uKh 𝑚 jQ 𝑙 = 0 ir< f¾Ldjlg" 𝑂 uQ,fha isg we;s ,ïn ÿr tall 1 ls' 𝑙 i|yd msysàï folla we;s 

nj fmkajd tu tla tla wjia:dj i|yd 𝑙 ys iólrK ,shd olajkak' 

tu f¾Ld fol iïuqL mdo jYfhka yd LKavdxl wlaI úl¾K jYfhka mj;sk frdïnifha j¾.M,h j¾. 

tall   |
2(𝑚2+1)

𝑚
|   nj fmkajkak'  
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9.  𝑦 = 𝑚𝑥 + 𝑐 f¾Ldj u; flakaøh msysá 𝑆 ≡ 𝑥2 + 𝑦2 + 2𝑔𝑥 + 2𝑓𝑦 + 𝑝 = 0 jD;a;h 𝑦 − wlaIh iam¾Y lrk 

w;r" 𝑥 − wlaIfhka tall 08 la È. cHdhla lmhs'   

𝑔2(1 − 𝑚2) + 2𝑔𝑚𝑐 = 16 + 𝑐2  nj fmkajkak'  

 

 

 

 

 

 

 

 

 

 

 

 

 

10. 𝑆𝑖𝑛2 𝜃 + 𝐶𝑜𝑠2 𝜃 = 1 fhdod.ksñka" 𝑛 ∈ ℤ úg 𝜃 ≠ 𝑛𝜋 i|yd" 𝐶𝑜𝑠 𝑒 𝑐2 𝜃 =  1 +  𝐶𝑜𝑡2 𝜃 nj ,nd.kak'  

𝐶𝑜𝑡 𝜃 − 𝐶𝑜𝑠 𝑒 𝑐 𝜃 =  
5

4
 kï túg 𝐶𝑜𝑡 𝜃 + 𝐶𝑜𝑠 𝑒 𝑐 𝜃 =  −

4

5
 nj fmkajd" 𝑆𝑖𝑛 𝜃 = −

40

41
 nj wfmdaykh lrkak'  
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11. (a) 𝑓(𝑥) ≡ 𝑥2 + (2𝑎 − 1)𝑥 + (𝑎 + 1),  𝑥 ∈ ℝ  hehs o 𝑎 hkq ;d;a;aúl ksh;hla hehs o .ksuq'  

(𝑥 + 2𝑎 − 1) hkq 𝑓(𝑥) ys idOlhla kï 𝑎 ys w.h fidhkak' 

tu 𝑎 w.h i|yd 𝑓(𝑥)
 
,shd olajd 𝑓(𝑥) = 0 ys uQ, ,nd.kak'  

tkhska" 𝑝 ;d;a;aúl ksh;hla jQ 𝐹(𝑥) = 𝑓(𝑝 − 2𝑥) f,i w¾: olajd we;s 𝐹(𝑥) j¾. m%ldYkh ,shd 

olajkak' 

ish¨ 𝑝 ∈ ℝ i|yd 𝐹(𝑥) = 0 j¾. iólrKhg ;d;a;aúl m%Nskak uQ, mj;sk nj idOkh lrkak' 

𝑝 ≠ 0, 𝑝 ≠ 3 úg" 𝐹(𝑥) = 0 ys uQ,hkays mriamrhhka uQ, jYfhka we;s 𝐺(𝑥) = 0 j¾. iólrKh 

fidhkak' 

𝐹(𝑥) = 0 yd 𝐺(𝑥) = 0 ys úfõplhhka tlu jk nj ;jÿrg;a fmkajkak' 

(b) 𝑃(𝑥) ≡ 𝑥4 − (1 − 𝜆)𝑥3 + 𝜇𝑥 + 2 u.ska fokq ,nk 𝑃(𝑥) nyqmoh 𝑥2 − 𝑥 − 2 u.ska  

 fn¥úg fYaIh 10(𝑥 + 1) ls' 𝜆 iy 𝜇 fidhkak'  

tu 𝜆 iy 𝜇 w.hhka i|yd (𝑥 + 1) hkq 𝑃(𝑥) ys idOlhla nj fmkajd túg  

𝑃(𝑥) hkak 𝑃(𝑥) ≡ (𝑥 − 𝛼)(𝑥3 − 𝛽) wdldrfhka olajkak' 

fuys 𝛼 iy 𝛽 hkq ks¾Kh l< hq;= ksh; fõ'  

 

12. (a) my; j.=fõ § we;af;a jD;a;Ska ;=klg wod<j f;dard.;a jD;a;slhkaf.ka iukaú; 

 lKavdhuls'  

 

 

 

 
 

   

fuu lKavdhfuka idudðl ixLHdj 5 la jk lñgqjla f;dard m;a lr .; hq;=j we;' my; § we;s 

tla tla wjia:dj hgf;a m;al< yels fjkia lñgq ixLHd fidhkak' 

(i) lsisÿ iSudlsÍula ke;súg" 

(ii) ffjoH" fy| yd id;a;= fiajd yd lafIa;% ;=ku ksfhdackh úh hq;= w;r" ffjoH lafIa;%h 

i|ydu muKla ia;%S - mqreI fomlaIhu ksfhdackh ùu wksjd¾h úg" 

(iii) ffjoH lafIa;%fha ish¨fokdu ksfhdackh úh hq;= úg" 
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(b) 𝑓(𝑟) =
2

(2𝑟−1)2
,   𝑟 ∈ ℤ+  hehs .ksuq' 

𝑓(𝑟) − 𝑓(𝑟 + 1) =
16𝑟

(2𝑟−1)2(2𝑟+1)2
  nj fmkajkak' 

1

12.32
+

2

32.52
+

3

52.72
+

4

72.92
+. . . . . . . . . . . .. wmßñ; fY%aKsfha 𝑟 jk fmdÿ moh" 𝑈𝑟 ,shd olajkak'

  

  yd                  f,i w¾:±lafjk 𝑉𝑛 yd 𝑊2𝑛 fidhkak'   

 

𝑊2𝑛 − 𝑉𝑛 hkak wNsidÍ fõo@ Tfí ms<s;=r ikd: lrkak'  

 

13. (a) 𝐴 = (
2 4
3
0

−2
0

) ,   𝐵 = (
2𝛼 𝛼
0

−1
0

−1
)   yd   𝐶 = (

1 1/2
2 1

)

   

hehs .ksuq'  

𝐴𝑇𝐵 = 8𝐶 kï 𝛼 ys w.h ,nd.kak' fuys 𝛼 hkq ;d;a;aúl ksh;hls' tu 𝛼 w.h i|yd 𝐵𝑇𝐴  fidhkak' 

tkhska 𝐴𝑇𝐵 + 𝐵𝑇𝐴 hkq iuñ;sl kHdihla nj idOkh lrkak'  

(𝐴𝑇𝐵)𝑃 = 𝐼 jk mßÈ 𝑃(2×2) kHdihla mj;So@ Tfí ms<s;=r i;Hdmkh lrkak'fuys 𝐼 hkq fojk 

>Kfha ;;aiduH kHdih fõ' 

    

 

(b) 𝑍 hkq ixlS¾K ixLHdjla úg" 2 < |𝑍| ≤ 6 wjYH;dj imqrd,k 𝑅 fmfoi wd.kaâ ;,hl olajkak'  

±ka 𝑍𝑅 hkq by; 𝑅 fmfoig wh;ajQ 𝑍𝑅 = 𝑥 + 𝑖𝑦 𝑥, 𝑦 ∈ ℝ ixlS¾K ixLHdj hehs .ksuq' 

(i) 𝑍0 = 𝑍𝑅 + 𝑍𝑅 u.ska ±lafjk 𝑍0 fidhkak' fuys 𝑍𝑅hkq 𝑍𝑅 ys m%;snoaOh fõ' 

(ii) 𝑍𝑅 yd 𝑍0 hk ixlS¾K ixLHd folu 𝑅 fmfoig wh;aj mj;sk whqßka 𝑍𝑅 g mej;sh yels 

 𝑅′  fmfoi by; 𝑅 fmfoi ;=<u fjkalr olajkak' 

(iii) 𝑤 hkq by; 𝑅′ fmfoig wh;a jQ o |𝑤| hkak Wmßu jk whqßka jQo 𝐴𝑟𝑔(𝑤) hkak wju jk 

whqßka jQ o" m<uqj jD;a; mdofha msysá ixlS¾K ixLHdjhs' 𝑥 + 𝑖𝑦 wdldrfhka 𝑤 ,shd 

olajkak' 

tkhska 𝑤 + 𝑤 iy 𝑤 − 𝑤 ,ndf.k" o uqjdj¾ m%fïhh fhdod.ksñka"   

(|𝑤 + 𝑤| + 𝑖|𝑤 − 𝑤|)12 = 1212 nj fmkajkak' 

  

[

𝑉𝑛 = ∑ 𝑢𝑟

𝑛

𝑟=1

 𝑊2𝑛 = ∑ 𝑢𝑟

2𝑛

𝑟=1
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14.  (a) 𝑝,  𝑞 hkq ;d;a;aúl ksh; yd 𝑥 ∈ ℝ,   𝑥 ≠ −𝑞 jk 𝑦 = 𝑓(𝑥) ≡
3𝑥+𝑝

(𝑥+𝑞)2

  

i,lkak' 

 𝑦 = 𝑓(𝑥) jl%hg 𝑥 = 2 hkq iam¾fYdakauqL f¾Ldjla o  𝑥 =
4

3
 § ia:djr ,laIHhla o we;' 𝑝 yd 𝑞 

 ksh; ks¾Kh lrkak'   

𝑦 = 𝑓(𝑥) Y%s;fha 𝑥 úIhfhka m%:u jHq;amkakh jk 𝑓′(𝑥),  𝑓′(𝑥) =
4−3𝑥

(𝑥−2)3 ,  𝑥 ≠ 2 u.ska fokq ,nk 

nj idOkh lrkak'  

𝑥 − wlaIh u; wka;#LKav" 𝑦 − wlaIh u; wka;#LKavh" yereï ,laIH yd iam¾fYdakauqL meyeÈ,s 

f,i olajñka 𝑦 = 𝑓(𝑥) Y%s;fha m%ia;drfha o< igykla wÈkak' 

𝑥 úIhhka 𝑦 = 𝑓(𝑥) ys fojk jHq;amkakh jk 𝑓′′(𝑥) =
6(𝑥−1)

(𝑥−2)4 , 𝑥 ≠ 2 nj § we;' tkhska 𝑦 = 𝑓(𝑥) 

jl%fhys k;sj¾;k ,laIHj, LKavdxl iy tajdfha ijNdjh ks¾Kh lrkak'  
 

(b) rEmfha 𝑙1 yd 𝑙2 hkq tlsfklg 
𝜋

3
 wdk;j" iuìfuys ir, f¾Çhj bÈlr we;s wên,e;s úÿ,s /yka 

iïfm%aIK ud¾. 2 ls' 𝐷1 fnÿïmf,ka werfUk fuu ud¾. foflka  𝑙2 ud¾.h w;ru. 𝐷1  isg 

ms<sfj,ska 20 𝑘𝑚 yd 80 𝑘𝑚 ÿßka 𝑇1 yd 𝑇2 fnÿï mßKdul (Distribution Transformers)  msysgd we;' 

𝑙1 iïfm%aIK ud¾.fha" 𝐷1 isg 𝑥 𝑘𝑚 ÿßka fjk;a 𝐷2 Wm fnÿï fmd,la bÈlr 𝐷2𝑇1 yd 𝐷2𝑇2 f,i 

ir, f¾Çh úÿ,s /yeka ud¾. 2 la u.ska 

𝑇1 yd 𝑇2 fj; 𝐷2 Wm fnÿïfmd< 

iïnkaO l, hq;=j we;' 

 𝐷2𝑇1 = √𝑥2 − 20𝑥 + 400 𝑘𝑚  yd  

𝐷2𝑇2 = √𝑥2 − 80𝑥 + 6400 𝑘𝑚 nj ,nd 

.kak' fuys 𝑥 ys mrdih i|yka lrkak' 
 

𝐷2𝑇1 yd 𝐷2𝑇2 uq¿ úÿ,s /ykaj, È. 

wjuhla jk mßÈ 𝐷2 Wmfnÿïm, 𝑙1 u; 

bÈl<hq;= ia:dkhg 𝐷1 isg ÿr 

fldmuKo@ 

 

15. (a) 𝑎 > 0   jQ   𝑎 ∈ ℝ   i|yd"   ∫ 𝑓(𝑥) 𝑑𝑥 =  ∫ 𝑓(𝑎 − 𝑥) 𝑑𝑥
𝑎

0

𝑎

0
   nj idOkh lrkak' 

𝐼 = ∫
𝑑𝜃

𝑆𝑖𝑛 𝜃(𝑆𝑖𝑛2 𝜃−𝐶𝑜𝑠2 𝜃)

𝜋

2
0

  

 yd    𝐽 = ∫
𝑑𝜃

𝐶𝑜𝑠 𝜃(𝑆𝑖𝑛2 𝜃−𝐶𝑜𝑠2 𝜃)

𝜋

2
0

   hehs .ksuq' 

𝐼 = −𝐽 nj fmkajkak' 

tkhska    ∫
𝑑𝜃

𝑆𝑖𝑛 𝜃 𝐶𝑜𝑠 𝜃(𝑆𝑖𝑛 𝜃−𝐶𝑜𝑠 𝜃)

𝜋

2
0

     wkql,h w.hkak' 

(b) 𝑥2 = (𝐴𝑥 + 𝐵)(1 + 𝑥)2 + 𝐶(1 + 𝑥2)(1 + 𝑥) + 𝐷(1 + 𝑥2) jk mßÈ 𝐴, 𝐵 iy 𝐶 ksh; ks¾Kh lr" 

𝑥2 =
1

2
𝑥(1 + 𝑥)2 −

1

2
(1 + 𝑥2)(1 + 𝑥) +

1

2
(1 + 𝑥2) nj ,nd.kak'  

 tkhska" 𝑥 ≠ −1 i|yd  ∫
𝑥2

(1+𝑥2)(1+𝑥)2  𝑑𝑥 =  
1

2
[𝑙𝑛 |

𝜆√1+𝑥2

(1+𝑥)
| −

1

(1+𝑥)
]   f,iska ±laúh yels nj idOkh 

lrkak' fuys 𝜆 hkq ;d;a;aúl ksh;hls' 

 (c) iqÿiq wdfoaYhla fhdod .ksñka" ∫ (
1

𝑥3
) 𝑡𝑎𝑛−1  (

1

𝑥2
)

3
1
4

1
 𝑑𝑥 wkql,h w.hkak'  

 

  
l1 

l2 

T2 

T1 

D2 D1 

20 km 

80 km 

x  km 

[
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16. 𝐴 ≡ (2,1) ,laIHh Tiafia hk" wkql%uKh 𝑚 jQ 𝑙 = 0 ir, f¾Ldj u; ´kEu 𝑃 ,laIHhla 

𝑃 ≡ [2 + 𝑡, 1 + 𝑚𝑡] f,i mrdñ;slj ±laúh yels nj fmkajkak' fuys 𝑡 hkq mrdñ;shls' 

mdohl È. tall 4 la yd 𝐴 ≡ (2,1) jQ 𝐴𝐵𝐶𝐷 jdudj¾; f,i .;a frdïnih uq¿ukskau m<uq jD;a; mdoh 

;=<u msysgd we;s w;r 𝐴𝐵 mdoh 𝑜𝑥 wlaIhg iudka;r fõ' ;jo 𝐵𝐴̂𝐷 =  
𝜋

3
  fõ' 

(i) by; mrdñ;sl ksrEmKhu fhdod .ksñka frdïnifha 𝐵 yd 𝐷 YS¾Ij, LKavdxl fidhkak' tkhska 

𝐶 YS¾Ifha LKavdxl o ,nd.kak'  

(ii) ;jÿrg;a  tu mrdñ;sl m%;sM,hu fhdod.ksñka 𝐴𝐶 úl¾Kfha wkql%uKh fidhd 𝐴𝐶 yd 𝐵𝐷 

úl¾Kj, iólrK fidhkak' 

(iii) ms<sfj,ska 𝐴𝐵 yd 𝐵𝐶 mdo" úIalïNhka f,i mj;sk 𝑆1 = 0 yd 𝑆2 = 0 jD;a; foflys iólrK 

fidhkak' 𝑆1 yd 𝑆2 jD;a; m%,ïN f,i fþokh fõo@ Tfí ms<s;=r ikd: lrkak' 

(iv) frdïnifha flakaøh yryd hk 𝐴𝐵 mdohg iudka;r f¾Ldj u; flakaøh msysá 𝑆0 jD;a;hla 𝑆1 

jD;a;h m%,ïNj lmhs' 

𝑆0 ≡ 𝑥2 + 𝑦2 + 2𝜆𝑥 − 2(1 + √3)𝑦 + (2√3 − 11 − 8𝜆) = 0,  (𝜆 ∈ ℝ) f,i ±laúh yels nj 

fmkajkak' 

𝑆0 ys wrh tall √35 la kï 𝑆0 i|yd msysàï 2 la mj;sk nj fmkajd tajdfha iólrK ,nd.kak' 

 

17. (a) 𝑆𝑖𝑛 𝐴 , 𝑆𝑖𝑛 𝐵 , 𝐶𝑜𝑠 𝐴 yd 𝐶𝑜𝑠 𝐵 mo weiqßka 𝐶𝑜𝑠(𝐴 + 𝐵) ,shd olajkak' 

𝐴 yd 𝐵 iqÿiq mßÈ f;dard.ksñka" 𝐶𝑜𝑠(90° + 𝜃) = − 𝑆𝑖𝑛  𝜃 nj ,nd.kak' 

tu.ska" 𝑆𝑖𝑛  1100 = − 𝐶𝑜𝑠  2000 nj yd 𝐶𝑜𝑠  1100 =  − 𝑆𝑖𝑛  200 nj fmkajd 

𝑡𝑎𝑛  1100 + 𝐶𝑜 𝑡  200 = 0 nj wfmdaykh lrkak' 

(b) 𝐶𝑜𝑠  4𝜃 − 𝐶𝑜𝑠  2𝜃 =  8 𝐶𝑜𝑠4 𝜃 − 10 𝐶𝑜𝑠2 𝜃 + 2 nj fmkajkak'  

tkhska" 𝐶𝑜𝑠 4 𝜃 = 𝐶𝑜𝑠 2 𝜃  iólrKh imqrd,k mßÈ jQ 𝐶𝑜𝑠 𝜃 ys w.hhka  

fidhkak' 

(c) 𝐴𝐵𝐶 ;%sfldaKhl 𝐴 yd 𝐵 YS¾I j, isg iïuqL mdo j,g we¢ uOHia:hka ms<sfj,ska 𝐴𝐷 yd 𝐵𝐸 

 𝐺 ys§ yuqfõ' ;jo iqmqreÿ wxlkfhka 𝑎 = 4 𝑐𝑚 iy  

𝑏 = 3 𝑐𝑚 fõ' iqÿiq mßÈ f;dard .;a ;%sfldaK i|yd fldaihska kS;sh fh§fuka"  

𝐴𝐶̂𝐵 =  𝐶𝑜𝑠−1 (
5

6
) nj fmkajkak' 

(d) 𝑡𝑎𝑛−1(𝑥 + 1) + 𝑡𝑎𝑛−1(𝑥 − 2) = 𝑡𝑎𝑛−1(2) iólrKh i,lkak. fuys 𝑥 ;Dma; lrk 

iólrKhla ,nd.kak' tkhska by; m%;sf,dau ;%sfldaKñ;sl iólrKhg .e,fmk úi÷ï 

,shkak' 

 

*** 


