
Page - 1 
 

झारखंड शैिƗक अनुसंधान एवं ŮिशƗण पįरषद्, राँची (झारखंड) 

Jharkhand Council of Educational Research and Training, Ranchi (Jharkhand) 

Second Terminal Examination (2021-2022) 

f}rh; lkof/kd ijh{kk ¼2021&2022½ 

Model Question-paper  

ekWMy iz’u&i= 

Set- 1¼lsV&1½ 

Class – 12 
¼oxZ&12½ 

Subject – Mathematics 
¼fo"k;&xf.kr½ 

Time – 1Hr 30 Minutes 
¼le;&1 ?kaVk 30 feuV½ 

F. M. – 40 
¼iw.kkZad&40½ 

 

सामाɊ िनदőश- (General Instruction)  
 Candidates are required to give their answers in their own words 

as far as practicable. 

ijh{kkFkhZ ;FkklaHko vius 'kCnksa esa mÙkj nsaA 
  

 The total number of questions is 19. 

dqy iz'uksa dh la[;k 19 gSA 
 

 Question number 1 to Question number 7 are very short answer 
type questions. Answer any five of these questions. Each question 
carries 2 marks. 

iz'u la[;k 1 ls iz'u la[;k 7 rd vfry?kqmÙkjh; iz'u gSaA buesa ls 
fdUgha ik¡p iz'uksa ds mÙkj nhft,A izR;sd iz'u dk eku 2 vad fu/kkZfjr 
gSA 
 

 Question number 8 to Question number 14 are short answer type 
questions. Answer any five of these questions. Each question 
carries 3 marks.  

iz'u la[;k 8 ls iz'u la[;k 14 rd y?kqmÙkjh; iz'u gSaA buesa ls 
fdUgha ik¡p iz'uksa ds mÙkj nhft,A izR;sd iz'u dk eku 3 vad fu/kkZfjr 
gSA 
 

 Question number 15 to Question number 19 are long answer type 
questions. Answer any three of these questions. Each question 
carries 5 marks.  

iz'u la[;k 15 ls iz'u la[;k 19 rd nh?kZmÙkjh; iz'u gSaA buesa ls 
fdUgha rhu iz'uksa ds mÙkj nhft,A izR;sd iz'u dk eku 5 vad fu/kkZfjr 
gSA 
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Section-A -

1. Evaluate ¼eku Kkr dhft,½:  
 

2. Find the order and degree of the following differential equation: 
fuEufyf[kr vody lehdj.k dh dksfV vkSj ?kkr Kkr dhft,  
 
 
 

3. Find the projection of the vector 𝑎 ሬሬሬ⃗ = 2𝚤̂ + 3𝚥̂ + 2𝑘෠  on the vector 𝑏 ሬሬሬ⃗ = 2𝚤̂ + 2𝚥̂ + 𝑘෠ . 
lfn’k 𝑎 ሬሬሬ⃗ = 2𝚤̂ + 3𝚥̂ + 2𝑘෠ dk lfn’k 𝑏 ሬሬሬ⃗ = 2𝚤̂ + 2𝚥̂ + 𝑘෠ ij iz{ksi Kkr dhft,A 

4. If the position vector of a point (3, −2, 6) be 𝑎 ሬሬሬ⃗ , then find  |𝑎 ሬሬሬ⃗ |. 
;fn fcUnq (3, −2, 6) dk fLFkfr lfn’k 𝑎 ሬሬሬ⃗  gS] rks |𝑎 ሬሬሬ⃗ | Kkr dhft,A 

5. If a line has direction ratios 2, −1, −2, determine its direction cosines. 
;fn ,d js[kk ds fnd~&vuqikr 2, −1, −2, gSa rks bldh fnd~&dkslkbu Kkr dhft,A 

6. Find the direction cosines of the line segment joining the points 𝐴(1, 2 , −3) and 
𝐵(−1, −2, 1). 
fcUnq 𝐴(1, 2 , −3) vkSj 𝐵(−1, −2, 1) dks feykus okyh js[kk&[k.M dk fnd~&dkslkbu Kkr 
dhft,A  
 

7. If 𝑃(𝐴) = 7/13, 𝑃(𝐵) = 9/13 and 𝑃(𝐴 ∩ 𝐵) = 4/13, then evaluate 𝑃(𝐴/𝐵) 
and 𝑃(𝐵/𝐴). 
;fn 𝑃(𝐴) = 7/13, 𝑃(𝐵) = 9/13 vkSj 𝑃(𝐴 ∩ 𝐵) = 4/13,  rks 𝑃(𝐴/𝐵) vkSj  𝑃(𝐵/𝐴)  
Kkr dhft,A 
 

Section-B -

8. Evaluate ¼eku Kkr dhft,½:  ∫ cosସ 𝑥 𝑑𝑥. 
 

 
9. Evaluate ¼eku Kkr dhft,½: 

   
  

10. Evaluate ¼eku Kkr dhft,½: 
 
 

11. Evaluate ¼eku Kkr dhft,½: 
 
 

(𝟐 × 𝟓 = 𝟏𝟎) 

(𝟑 × 𝟓 = 𝟏𝟓) 
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12. Let  𝑎 ሬሬሬ⃗ = 𝚤̂ + 4𝚥̂ + 2𝑘෠ ,  𝑏 ሬሬሬ⃗ = 3𝚤̂ − 2𝚥̂ + 7𝑘෠  and 𝑐 ሬሬ⃗ = 2𝚤̂ − 𝚥̂ + 4𝑘෠ . Find a vector 𝑑 ሬሬሬ⃗  
which is perpendicular to both 𝑎 ሬሬሬ⃗  and 𝑏 ሬሬሬ⃗ , and 𝑐 ሬሬ⃗ ∙ 𝑑 ሬሬሬ⃗ = 15. 

eku yhft, 𝑎 ሬሬሬ⃗ = 𝚤̂ + 4𝚥̂ + 2𝑘෠ ,  𝑏 ሬሬሬ⃗ = 3𝚤̂ − 2𝚥̂ + 7𝑘෠  vkSj 𝑐 ሬሬ⃗ = 2𝚤̂ − 𝚥̂ + 4𝑘෠. ,d ,slk 

lfn’k 𝑑 ሬሬሬ⃗   Kkr dhft, tks 𝑎 ሬሬሬ⃗   vkSj 𝑏 ሬሬሬ⃗   nksuksa ij yEc gS vkSj 𝑐 ሬሬ⃗ ∙ 𝑑 ሬሬሬ⃗ = 15.  
 

13. Find the angle between the following pair of lines: 
𝑟 ሬሬ⃗ = 3𝚤̂ + 𝚥̂ − 2𝑘෠ + 𝜆(𝚤̂ − 𝚥̂ − 2𝑘෠) and  𝑟 ሬሬ⃗ = 2𝚤̂ − 𝚥̂ − 56𝑘෠ + 𝜇(3𝚤̂ − 5𝚥̂ − 4𝑘෠). 
fuEufyf[kr js[kk ;qXeksa ds chp dk dks.k Kkr dhft,:   
𝑟 ሬሬ⃗ = 3𝚤̂ + 𝚥̂ − 2𝑘෠ + 𝜆(𝚤̂ − 𝚥̂ − 2𝑘෠) vkSj  𝑟 ሬሬ⃗ = 2𝚤̂ − 𝚥̂ − 56𝑘෠ + 𝜇(3𝚤̂ − 5𝚥̂ − 4𝑘෠). 
 

14. Assume that each born child is equally likely to be a boy or a girl. If a family has two 
children, what is the conditional probability that both are girls given that 
(i) the youngest is a girl, (ii) at least one is girl.   
eku ysa fd tUe ysus okys cPps dk yM+dk ;k yM+dh gksuk lelaHkkO; gSA ;fn fdlh ifjokj 
esa nks cPps gSa] rks nksuks cPpksa ds yM+dh gksus dh lizfrca/k izkf;drk D;k gS] ;fn ;g fn;k 
x;k gS fd (i) lcls NksVk cPpk yM+dh gS] (ii) U;wure ,d cPpk yM+dh gSA 
 

Section-C -

 
15. Evaluate ¼eku Kkr dhft,½:   

 
 

16. Evaluate ¼eku Kkr dhft,½:   
 
 

17. If 𝚤̂ + 𝚥̂ + 𝑘෠ ,  2𝚤̂ + 5𝚥̂,  3𝚤̂ + 2𝚥̂ − 3𝑘෠  and  𝚤̂ − 6𝚥̂ − 𝑘෠  respectively are the position 
vectors of points 𝐴, 𝐵, 𝐶 and 𝐷, then find: 
(i) 𝐴𝐵ሬሬሬሬሬ⃗   and  𝐶𝐷ሬሬሬሬሬ⃗ , (ii)  |𝐴𝐵ሬሬሬሬሬ⃗ | and |𝐶𝐷ሬሬሬሬሬ⃗ |, (iii)  𝐴𝐵ሬሬሬሬሬ⃗  ∙ 𝐶𝐷ሬሬሬሬሬ⃗ , (iv) 𝐴𝐵ሬሬሬሬሬ⃗  × 𝐶𝐷ሬሬሬሬሬ⃗  
(v)  angle between vectors 𝐴𝐵ሬሬሬሬሬ⃗  and 𝐶𝐷ሬሬሬሬሬ⃗ . 
;fn 𝚤̂ + 𝚥̂ + 𝑘෠ ,  2𝚤̂ + 5𝚥̂,  3𝚤̂ + 2𝚥̂ − 3𝑘෠  vkSj 𝚤̂ − 6𝚥̂ − 𝑘෠ Øe’k% fcUnq 𝐴, 𝐵, 𝐶 vkSj  

𝐷 dk fLFkfr lfn’k gSa] rks Kkr dhft,  

(i)  𝐴𝐵ሬሬሬሬሬ⃗   vkSj  𝐶𝐷ሬሬሬሬሬ⃗ , (ii)  |𝐴𝐵ሬሬሬሬሬ⃗ | vkSj  |𝐶𝐷ሬሬሬሬሬ⃗ |, (iii)  𝐴𝐵ሬሬሬሬሬ⃗  ∙ 𝐶𝐷ሬሬሬሬሬ⃗ , (iv) 𝐴𝐵ሬሬሬሬሬ⃗  × 𝐶𝐷ሬሬሬሬሬ⃗  
(v)  lfn’kksa 𝐴𝐵ሬሬሬሬሬ⃗  vkSj 𝐶𝐷ሬሬሬሬሬ⃗  ds chp dk dks.kA  

18. Find the shortest distance between the following lines: 
𝑟 ሬሬ⃗ = 𝚤̂ + 2𝚥̂ + 3𝑘෠ + 𝜆(2𝚤̂ + 3𝚥̂ + 4𝑘෠) and  𝑟 ሬሬ⃗ = 2𝚤̂ + 4𝚥̂ + 5𝑘෠ + 𝜇(4𝚤̂ + 6𝚥̂ + 8𝑘෠). 
fuEu js[kkvksa ds chp dh U;wure nwjh Kkr dhft,  
𝑟 ሬሬ⃗ = 𝚤̂ + 2𝚥̂ + 3𝑘෠ + 𝜆(2𝚤̂ + 3𝚥̂ + 4𝑘෠) vkSj  𝑟 ሬሬ⃗ = 2𝚤̂ + 4𝚥̂ + 5𝑘෠ + 𝜇(4𝚤̂ + 6𝚥̂ + 8𝑘෠).       

 

(𝟓 × 𝟑 = 𝟏𝟓) 
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19. Solve the following LPP graphically: 
 Maximize 𝑍 = 3𝑥 + 2𝑦 
 Subject to constraints: 

       𝑥 + 𝑦 ≤ 4 
           𝑥 − 𝑦 ≤ 2 
           𝑥, 𝑦 ≥ 0. 
 vkys[kh; fof/k ls fuEu jSf[kd izksxzkeu leL;k dk gy dhft,% 
 𝑍 = 3𝑥 + 2𝑦 vf/kdrehdj.k dhft;s] 
 tcfd 𝑥 + 𝑦 ≤ 4 
  𝑥 − 𝑦 ≤ 2 
   𝑥, 𝑦 ≥ 0. 
 


