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funZs”k %  ¼i½ bl iz”u i= esa dqy 24 iz”u gSaA lHkh iz”u vfuok;Z gSaA 
Directions : There are in all 24 questions in this question paper. All questions are compulsory.  

¼ii½ iz”uksa gsrq fu/kkZfjr vad muds lEeq[k vafdr gSaA 
      Marks allotted to the questions are mentioned against them. 
¼iii½ izR;sd iz”u dks /;kuiwoZd if<;s rFkk leqfpr mRRkj nhfft,A 
      Read each questions cafefully and answer to the point.  
¼iv½ iz”u la[;k 1 cgqfodYih; iz”u gS bl iz”u ds izR;sd [k.M ds mRrj esa pkj fodYi fn, x, gSaA lgh fodYi mRrj  
    iqfLrdk esa fyf[k,A 
    Question No. 1 is multiple choice question. Four options are given in answer of each part of this  
     question. Write correct option in your answer book. 
¼v½ iz”u la[;k &1 dk izR;sd [k.M ,d vad dk gSA iz”u la[;k 2 ls 7 rd ,d vad ds iz”u gSsaA iz”u la[;k 8 ls 12 rd nks  

vad ds iz”u gSsA iz”u la[;k 13 ls 18 rd pkj vad ds iz”u gSaA iz”u la[;k 19 ls 24 rd ik¡p vad ds iz”u gSaA ftlesa  
iz”u la[;k 24 dsl@lzksr vk/kkfjr iz”u gSA 
Each part of question No 1 carries one mark. Question No 2 to 7 are of one mark each. Question No. 
8 to 12 are of two marks each. Question No 13 to 18 are of four marks each, Question No. 19 to 24 
are of five marks each, in which question No.24 is case/source based question.  

¼vi½ bl iz”u i= esa lexz ij dksbZ fodYi ugha gS rFkkfi dfri; iz”uksa esa vkUrfjd fodYi iznku fd;k x;k gSA ,sls iz”uksa esa  
    dsoy ,d fodYi dk gh mRrj nhft,A  
    There is no overall choice in this question paper, however, an internal choice has been provided in  
      few questions. Attempt only one of the given choice in such questions.  

 
1)   ¼d½ ;fn f:N→ N tgk¡ f(x)=x2, x N rks f  gS&       01
     If f: N→ N where f(x)=x2, x N, then f is – 
 ¼i½ cgq,dh ¼ii½ ,dSdh ¼iii½ ,dSd vkPNknd  ¼iv½ buesa ls dksbZ ugha 
 ¼i½ many-one ¼ii½ one-one  ¼iii½ bijective   ¼iv½ none of the above 
     ¼[k½ ;fn l,m,n fdlh js[kk dh fnd~ dksT;k,a rks&       01 

     If l,m,n are direction cosines of a line, then-  
¼i½ l+m+n=0  ¼ii½ l+m+n=1     ¼iii½ 𝑙ଶା𝑚ଶ + 𝑛ଶ = 0  ¼iv½ 𝑙ଶା𝑚ଶ + 𝑛ଶ = 1 

  
     ¼x½ x2 ds lkis{k x7 dk vodyt gksxk &        01 
 Differentiation of  x7 with respect to x2 will be – 
 ¼i½଺௫ఱଶ   ¼ii½ଵସ௫మଷ  ¼iii½ ଻ଶ x5  ¼iv½ହ௫ల଻    

     ¼?k½ ∫ ௗ௫௫√௫మିଵଶଵ  dk eku cjkcj gS&         01             ∫ ௗ௫௫√௫మିଵଶଵ  is equal to – 

 ¼i½  4ൗ   ¼ii½  6ൗ  ¼iii½  2ൗ    ¼iv½  3ൗ    
 
     ¼M-½ ;fn                   rFkk            rks  dk eku gS &     01 
 
                 If                                and                   then  is equal to - 

 

 ¼i½  6ൗ   ¼ii½  3ൗ  ¼iii½    ¼iv½ 3 2ൗ  
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    ¼p½  vody lehdj.k     
ௗయ௬ௗ௫య + sin ቀௗ௬ௗ௫ + 𝑥ቁ = 0      dh ?kkr gSA          01               

   

            The degree of differential equation   
ௗయ௬ௗ௫య + sin ቀௗ௬ௗ௫ + 𝑥ቁ = 0 

 ¼i½ 3  ¼ii½ 0  ¼iii½ 1   ¼iv½ ifjHkkf’kr ugh ¼not defined½a 
     ¼N½ ;fn lfn”k 𝚤 ̂+3𝚥 ̂+ 𝑘෠ vkSj 2𝚤 ̂– 2 𝚥 ̂+ 𝑘෠ ijLij yEcor gS rks  dk eku gS&    01 
  If vectors 𝚤 ̂+3𝚥 ̂+ 𝑘෠ and 2𝚤 ̂– 2 𝚥 ̂+ 𝑘෠  are mutually perpendicular then  is equal to`- 
 ¼i½ 4  ¼ii½ 5 2ൗ   ¼iii½ 6  ¼iv½ 8 
     ¼Tk½ ;fn 𝚤 ̂.( 𝚥 ̂ x  𝑘෠ ) + 𝚥̂ (𝚤 ̂ x  𝑘෠) + 𝑘෠ ¼𝚤 ̂x 𝚥̂ ½ dk eku gS&       01 

    The value of  𝚤 ̂( 𝚥 ̂ x  𝑘෠ ) + 𝚥̂ (𝚤 ̂ x  𝑘෠) + 𝑘෠ ¼𝚤 ̂x 𝚥̂ ½ is 
¼i½ 0  ¼ii½ & 1 ¼iii½ 1  ¼iv½ 3 

  
funsZ”k% iz”u la[;k &1 ds vxys nks [k.Mksa esa] nks dFkuksa dks vfHkdFku¼A½ rFkk dkj.k ¼R½ ds :i esa fpfUgr  

fd;k x;k gS fuEufyf[kr fodYiksa (i), (ii), (iii) rFkk (iv) esa ls pqudj budk lgh mRrj nhft,A 
 Direction: In next two parts of question no. 1, there are two statements labelled as assertion (A) and Reason(R), from  
               the following options (i), (ii), (iii) and (iv), select their correct answer.  
 (i) A rFkk R nksuksa lgh gS rFkk  R, A dh lgh O;k[;k djrk gSA 
     Both A and R are correct and R, is the correct explanation of A. 

(ii) A rFkk R nksuksa lgh gS rFkk  R, A dh lgh O;k[;k ugha djrk gSA 
    Both A and R are correct and R, is not the correct explanation of A. 
(iii) A lgh gS ijUrq R xyr gSA 
  A is correct but R is incorrect. 
(iv) A rFkk R nksuksa xyr gSA 
  Both A and R are incorrect. 

    ¼>½ vfHkdFku ¼A½% fdlh mRikn dh x bdkb;ksa ds foØ; ls izkIr dqy vk; ₹ ls R(x)=3x2+26x+15 ls izkIr gksrh gSA  
               tc x=15 rks lhekUr vk; ₹116 

 dkj.k ¼R½% lhekUr vk; ¼MR½ csph xbZ bdkb;ksa dh la[;k ds lEcU/k esa dqy vk; esa ifjorZu dh nj gS]  
                  blfy, (𝑀𝑅)௔௧ ௫ୀଵହ = ௗோௗ௫௔௧ ௫ୀଵହ        01 
 Assertion (A):  The total income in rupees received from the sale of x units of a product in given by R(x)=3x2+26x+15, the  

marginal income when x= 15 is ₹ 116 
 Reason (R) : Marginal income (MR) is the rate of change of total income with respect to the number of unit sold therefore, 

 (𝑀𝑅)௔௧ ௫ୀଵହ = ௗோௗ௫௔௧ ௫ୀଵହ 

    ¼´½ vfHkdFku ¼A½% ;fn m vkSj n Øe”k% vody lehdj.k y(ௗ௬ௗ௫)3 + x3(ௗమ௬ௗ௫మ)2 = xy         01                                          
                    dh dksfV vkSj ?kkr gS rc m+n dk eku 4 gSA 
 dkj.k ¼R½% fn;s x;s vody lehdj.k  dh dksfV vkSj ?kkr nksuksa 2 gSA 
 Assertion (A):  If m and n are the order and degree, respectively of the differential equation y(ௗ௬ௗ௫)3 + x3(ௗమ௬ௗ௫మ)2 = xy                                             
            the value of m+n is 4. 
 Reason (R) : Both order and degree of given differential equation are 2. 
 

2)    ∫ ௗ௫ଵା௫మ√ଷଵ   dk eku Kkr dhft,A         01 

Evaluate   ∫ ௗ௫ଵା௫మ√ଷଵ    
3)  ;fn E vkSj F nks LorU= ?kVuka, gSa vkSj P(E)=ଵଷ , P(F)=ଵସ rks P(E  F) Kkr dhft,A    01 

 If E and F are independent events and P(E)=ଵଷ , P(F)=ଵସ find P(E  F). 

4)   cotିଵ(− ଵ√ଷ) dk eq[; eku Kkr dhft,A         01 

 Find the  principal value of cotିଵ(− ଵ√ଷ). 

5)    (୪୭୥ ௫)మ௫   dk lekdyu Kkr dhft,A         01 

 Find the integral of  (୪୭୥ ௫)మ௫  

6)   ;fn x = sin t, y = cos t rks 
ௗ௬ௗ௫  Kkr dhft,A        01 
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If x = sin t, y = cos t then find 
ௗ௬ௗ௫ 

7)   x, y  vkSj z - v{kksa dh fnd dkslkbu Kkr dhft,A       01 
Find the direction cosine of x, y and z-axis. 

8)  fl) djks fd leqPp; {1,2,3}  esa R ={(1,1),(2,2),(3,3),(1,2),(2,3)} }kjk iznRr lEcU/k LorqY;] ijUrq u rks lefer  
gS vkSj u laØked gSA           02 
Show that the relation R is the set{1,2,3} given by R ={(1,1),(2,2),(3,3),(1,2),(2,3)} is a reflexive but neither  
symmetric nor transitive.  

9)    ,d fLFkj >hy esa ,d iRFkj Mkyk tkrk gS vkSj rjaxs o`Rrksa esa 4 𝑐𝑚 𝑠⁄  dh xfr ls pyrh gSA tc òRrkdkj  
rjax dh f=T;k 10 cm gS] rks ml {k.k f?kjk gqvk {ks=Qy fdruh rsth ls c< jgk gSA   02 
A stone is dropped into a quiet lake and wave move in a circles at a speed of 4 cm/s. At the instant, 
when the radius of the circular wave is 10 cm, how fast is the enclosed area increasing. 

10) ∫ ௘೟ೌ೙షభೣଵା௫మ    dx  dk eku Kkr dhft,         02 

 Find  value of  ∫ ௘೟ೌ೙షభೣଵା௫మ  dx 
vFkok/Or                             

                              ∫ 𝑥𝑙𝑜𝑔𝑥 𝑑𝑥  dks gy dhft,A 
 Solve  ∫ 𝑥𝑙𝑜𝑔𝑥 𝑑𝑥 

11) P ds fdl eku ds fy, js[kk,a 
௫ିଵଵ  =  ௬ାଵଶ   =   ௭ିଷିଵ   rFkk  ௫ାଵଷ   =  ௬ିଶଵ   =  ௭ିଵ௣    ,d nwljs ij yEc gSA      02            

 Find the values of P, so that the lines ௫ିଵଵ  =  ௬ାଵଶ   = ௭ିଷିଵ   rFkk  ௫ାଵଷ   =  ௬ିଶଵ   =  ௭ିଵ௣  are perpendicular to each other. 

12) ,d ikB”kkyk esa 1000 fo|kFkhZ gSa] ftuesa ls 430 yM+fd;k¡ gSaA ;g Kkr gS fd 430 esa 10 yM+fd;k¡ d{kk XII oha esa 
i<rh gSaA D;k izkf;drk gS fd ,d ;kn`PN;k pquk x;k fo|kFkhZ d{kk XII esa i<rk gS] ;fn ;g Kkr gS fd pquk x;k 
fo|kFkhZ yM+dh gSA                 02 
In a school there are 1000 students out of which 430 are girls. Its known that out of 430, 10% of the girls study  
in class XII, what is the probability, that a student chosen randomly studies in class XII, given that the chosen  
student is a girl. 

13) leLr iw.kkaZdksa ds leqPp; z esa R={(a,b) : a-b ,d iw.kkaZd gS )} }kjk ifjHkkf’kr lEcU/k R dk bldh rqY;rk ds fy,  
ijh{k.k dhft,A            04 

14)   ;fn A=൥ 0 −𝑡𝑎𝑛 ଶ𝑡𝑎𝑛 ଶ 0 ൩ vkSj  I  ,d 2x2 Øe dk rRled vkO;wg gSA rks fl) djks fd I+A=  (I-A) ቂ𝑐𝑜𝑠 −𝑠𝑖𝑛𝑠𝑖𝑛 𝑐𝑜𝑠 ቃ   
 If A=൥ 0 −𝑡𝑎𝑛 ଶ𝑡𝑎𝑛 ଶ 0 ൩ 𝑎𝑛𝑑 𝐼 𝑖𝑠 𝑎 𝑖𝑑𝑒𝑛𝑡𝑖𝑡𝑦 𝑚𝑎𝑡𝑟𝑖𝑥 𝑜𝑓 𝑜𝑟𝑑𝑒𝑟 2𝑥2, 𝑆ℎ𝑜𝑤 𝑡ℎ𝑎𝑡 I+A=  (I-A) ቂ𝑐𝑜𝑠 −𝑠𝑖𝑛𝑠𝑖𝑛 𝑐𝑜𝑠 ቃ   04 

       vFkok/Or 
,d O;kikj la?k ds ikl 30000 :i;ksa dk dks’k gS] ftls nks fHkUUk&fHkUu izdkj ds ck¡Mksa esa fuos”k djuk gSA izFke 
ck¡M  ij 5% okf’kZd rFkk nwljs ck¡M ij 7% okf’kZd C;kt izkIr gksrk gS] vkO;wg xq.ku ds iz;ksx ls ;g fu/kkZfjr 
dhft, fd 30000 :i;ksa ds dks’k dks nks izdkj ds ck¡Mksa esa fuos”k djus ds fy, fdl izdkj ck¡Vs ftlls O;kikj 
la?k dks izkIr dqy okf’kZd O;kt (a) ₹ 1800        (b) ₹ 2000  gksA 

 A trust fund has Rs 30,000 that must be invested in two different types of bond, the first bond pays 5% interest per year, 
and the second bond pay 7% interest per year, using matrix multiplication, determine how to divide Rs 30,000 among the 
two types of bond, If the trust fund must obtained an annual total interest of (a) ₹ 1800   (b) ₹ 2000.  

15)     ds fdl eku ds fy, f(x)=൜൛(𝑥2 − 2𝑥) ,4𝑥 + 1.               𝑖𝑓  𝑥 ≤ 0𝑖𝑓  𝑥 > 0 }kjk ifjHkkf’kr Qyu x=0 ij larr gSA   04 

vFkok/Or 
 vUrjky Kkr dhft, ftlesa f(x)=2x3 – 3x2-36x+7 ls iznRr Qyu (a)o/kZeku    (b) gzkleku 
 Find the interval in which the function f given by f(x)=2x3 – 3x2-36x+7 is  (a) strictly increasing   (b) strictly decreasing. 
16)   ∫        ௫  ௗ௫௔మ௖௢௦మ௫ା௕మ௦௜௡మ௫଴  dk eku Kkr dhft,A        04 

 Find the integral  of ∫        ௫  ௗ௫௔మ௖௢௦మ௫ା௕మ௦௜௡మ௫଴                   
vFkok/Or 

 ∫ ହ௫ାଷ√௫మାସ௫ାଵ଴dx dk lekdyu dhft,A 

    Find the integral of ∫ ହ௫ାଷ√௫మାସ௫ାଵ଴ 
17)     v½ ,d lekUrj prqHkqZt dk {ks=Qy Kkr dhft, ftldh layXu Hkqtk,a lfn”k 𝑎⃗ = 𝚤̂ − 𝚥̂ + 3𝑘෠ vkSj 𝑏ሬ⃗ = 2𝚤̂ − 7𝚥̂ + 𝑘෠ 
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 }kjk fu/kkZfjr gSA           02 
 Find the area of a parallelogram whose adjacent side are determined by the vectors 𝑎⃗ = 𝚤̂ − 𝚥̂ + 3𝑘෠ and 𝑏ሬ⃗ = 2𝚤̂ − 7𝚥̂ + 𝑘෠ 
 c½ ;fn 𝑎⃗ = 2𝚤̂ + 2𝚥̂ + 3𝑘෠ vkSj 𝑏ሬ⃗ = −𝚤̂ + 2𝚥̂ + 𝑘෠ vkSj 𝑐 = 3𝚤̂ + 𝚥 ̂bl izdkj gS fd 𝑎⃗ + 𝑏෠ , 𝑐  ij yEc gS] rks dk eku 

Kkr dhft,A            02 
 If 𝑎⃗ = 2𝚤̂ + 2𝚥̂ + 3𝑘෠ and 𝑏ሬ⃗ = −𝚤̂ + 2𝚥̂ + 𝑘෠ and 𝑐 = 3𝚤̂ + 𝚥 ̂such that  𝑎⃗ + 𝑏෠ , 𝑐, is perpendicular to c then find the value 

of . 
18½ js[kk,a ftuds lfn”k lehdj.k  fuEufyf[kr gSa] ds chp dh U;wure nwjh Kkr dhft,A    04 
 𝑟 = ൫𝚤̂ + 2𝚥̂ + 3𝑘෠൯ +(𝚤̂ − 3𝚥̂ + 2𝑘෠ vkSj 𝑟 = ൫4𝚤̂ + 5𝚥̂ + 6𝑘෠൯ +  (2𝑖 ̂ + 3𝑗̂ + 𝑘ො 
 Find the shortest distance between the line 𝑟 = ൫𝚤̂ + 2𝚥̂ + 3𝑘෠൯ +(𝚤̂ − 3𝚥̂ + 2𝑘෠ aaand 𝑟 = ൫4𝚤̂ + 5𝚥̂ + 6𝑘෠൯ +  (2𝑖 ̂ + 3𝑗̂ + 𝑘ො) 
19½   rhu la[;kvksa dk ;ksx 6 gSA ;fn ge rhljh la[;k dks 3 ls xq.kk djds nwljh la[;k esa tksM+rs gSa rks gesa 11 izkIr gksrk 

gSA igyh vkSj rhljh la[;k dks tksM+us ls gesa nwljh la[;k dk nqxquk izkIr gksrk gSA bldk chtxf.krh; fu:i.k djds 
vkO;wg fof/k ls la[;k,a Kkr dhft,A         05 

 The sum of three numbers is 6. If we multiply third number by 3 and add second number to it, we get 11. By 
adding first and third numbers, we get double of the second number. Represent it algebraically and find the 
numbers using matrix method. 

vFkok/Or 
 fuEu lehdj.k fudk; dks vkO;wg fof/k ls gy dhft,& 
 Solve the following system of equations by matrics method- 
  2x - 3y + 5z = 11 
  3x + 2y - 4z = - 5 
  X  +  y  -  2z = - 3 
20)   “k=q dk ,d vikps gsyhdkWIVj oØ y = x2 + 7 ds vuqfn”k iznRr iFk ij mM+ jgk gS] fcUnq ¼3]7½ ij fLFkr ,d lSfud viuh 

fLFkfr ls U;wure nwjh ij ml gsyhdkWIVj dks xksyh ekjuk pkgrk gSA U;wure nwjh Kkr dhft,A   05 
 An Apache helicopter of enemy is flying along the curve given by y = x2 + 7, A soldier placed at (3,7), 

wants to shoot down the helicopter when it is nearest to him. Find the nearest distance. 
vFkok / Or 

 fl) dhft, fd nh gqbZ fr;Zd Å¡pkbZ vkSj egRre vk;ru okys “kadq dk v/kZ “kh’kZ dks.k tanିଵ√2 gksrk gSA 
 Show that the semi-vertical angle of the cone of the maximum volume and of given slant height is  tanିଵ√2. 
 

21½ fdlh cSad ds ewy/ku dh òf) 5% okf’kZd dh nj ls gksrh gSA bl cSad esa ₹1000 tek djk;s tkrs gSaA Kkr dhft, fd 
10 o’kZ ckn ;g jkf”k fdruh gks tk;sxh\ vody lehdj.k ds mi;ksx ls gy djsaA tcfd (𝑒଴.ହ = 1.648) 05 

 In a bank principals increases continuously at the rate 5% per year,  An amount of ₹ 1000 deposited with this 
bank, How much will it worth after 10 years. Solve by using differential equation when (𝑒଴.ହ = 1.648) 

22) n”kkZb, fd vody lehdj.k  (x+y) dy+(x-y)dx=0 le?kkrh; gS vkSj bldk fof”k’V gy Kkr dhft,  
tcfd y = 1 vkSj x = 1           05 
Show that the differential equation (x+y) dy+(x-y)dx=0 is homogenous and find the particular solution when 
y=1 and x=1. 

vFkok / Or 
izFke prqFkkZa”k esa o`Rr x2+ y2 =16, js[kk y = x ,oa y&v{k ls f?kjs {ks= dk {ks=Qy Kkr dhft,A 
Find the area of the sounded by the circle x2+ y2 =16, line y = x and y-axis is the first quadrant.    

23) vkys[kh; fof/k }kjk mn~ns”; Qyu  z = 3x + 9y dk U;wure rFkk vf/kdre eku fuEufyf[kr O;ojks/kksa ds  
vUrxZr Kkr dhft,A           05 
Determine graphically the maximum and minimum values of the objective subject to the constraint.  
  X + 3y ≤ 60 
  X + y ≥ 10 
    X ≤ y 
  X ≥ 0,  y ≥ 0 

 
24)   nsk FkSys lQsn vkSj gjs jax ds fn;s x;s gSaA lQsn FkSys esa 3 yky vkSj 4 dkyh xsansa gSa tcfd gjs FkSys esa 5 yky vkSj 6  

dkyh xsansa gSaA mijksDr ?kVukvksa dks fuEu izdkj ls ifjHkkf’kr fd;k tkrk gS& 
W : FkSys dks pquuk tks lQsn jax dk gSA 
G : FkSys dks pquuk tks lQsn jax dk gSA 
;fn yky jax dh xsan fudkyus dks R ls fu:fir fd;k tk; rks mijksDr lwPkukvksa ds vk/kkj ij vxzfyf[kr iz”uksa ds  
mRrj nhft,A 
¼i½  lQsn jax ds FkSys esa ls yky jax dh xsan fudkyus dh izkf;drkA      01 
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¼ii½  gjs jax ds FkSys esa ls yky jax dh xsan fudkyus dh izkf;drkA      01 
¼iii½  fdlh ,d FkSys esa ls ;kǹPN;k ,d xsan fudkyh xbZ gS tks yky jax dh gS] bl ckr dh D;k izkf;drk gS fd ;g  
    xsan gjs FkSys ls fudkyh xbZ gSA         03 
Two bags white and green are given. White bag contain 3  red and 4 black ball while green bag contain 5 red and  
6 black balls. 
The above events are defined as follows- 
W : The event of choosing the white bag 
G :  The event of choosing the green bag 
If event R is defined as the drawn red ball then based on the above information  answer the following questions. 

(i) Probability of drawing a red ball from white bag.       01 
(ii) Probability of drawing a red ball from green bag.       01 
(iii) One ball is drawn at random from one of the bag and it is found to a red, find the probability that it was 

drawn from bag green.           03 
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