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funsZ'k %&funsZ'k %&funsZ'k %&funsZ'k %&    
1- lHkh iz'u vfuok;Z gSa A 

2- iz'u i= esa fn;s x;s funsZ'k lko/kkuh iwoZd i<+dj iz'uksa ds mRrj nhft, A 

3- iz'u i= esa nks [k.M fn;s x;s gSa & [k.M&v vkSj [k.M&c A 

4- [k.M&v esa fn;s x;s iz'u Øekad 1 ls 5 rd oLrqfu"B iz'u gSa] ftlds vUrxZr 

fjDr LFkkuksa dh iwfrZ] lR;@vlR;] lgh tksM+s cukuk] ,d 'kCn esa mRrj rFkk lgh 

fodYi okys iz'u gSa A izR;ssd iz'u 5 vad dk gS A 

5- [k.M&c esa iz'u Øekad & 06 ls 21 rd esa vkarfjd fodYi fn;s x;s gSa A 

6- iz'u Øekad & 06 ls 12 rd izR;sd iz'u ij 4 vad vkoafVr gSa A 

5- iz'u Øekad & 13 ls 19 rd izR;sd iz'u ij 5 vad vkoafVr gSa A 

6- iz'u Øekad & 20 ls 21 rd izR;sd iz'u ij 6 vad vkoafVr gSa A 
 

Instructions :- 
1. All questions are compulsory. 
2. Read the Instructions of question paper carefully and write their answer. 
3. There are two parts - Section-A and Section-B in the question paper. 
4. In Section-A Question No. 1 to 5 are Objective type, which contain Fill 

up the blanks, True/False, Match the column, One word answer and 
Choose the correct answer. Each question is alloted 5 marks. 

5. Internal options are given in Question No. 06 to 21 of Section-B. 
6. Question No. 06 to 12 carry 4 marks each. 
7. Question No. 13 to 19 carry 5 marks each. 
8. Question No. 20 to 21 carry 6 marks each. 
 

¼[k.M&v½¼[k.M&v½¼[k.M&v½¼[k.M&v½    
(Section-A)    
¼oLrqfu"B iz'u½¼oLrqfu"B iz'u½¼oLrqfu"B iz'u½¼oLrqfu"B iz'u½    

(Objective Type Question)d 

iziziziz----01010101    izR;sd oLrqfu"B iz'uksa esa fn, x, fodYiksaa esa ls lgh mRrj fyf[k, AizR;sd oLrqfu"B iz'uksa esa fn, x, fodYiksaa esa ls lgh mRrj fyf[k, AizR;sd oLrqfu"B iz'uksa esa fn, x, fodYiksaa esa ls lgh mRrj fyf[k, AizR;sd oLrqfu"B iz'uksa esa fn, x, fodYiksaa esa ls lgh mRrj fyf[k, A        

Write the correct answer from the given option provided in every 
objective type questions.            1+1+1+1+1 = 5 
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¼v½ ;fn      3x                2            1    rks  a  dk eku gksxk %& 
       (x-6)(x+a)      (x-6)  (x+a) 

(i) 1  (ii) 2  (iii) 3  (iv) 4 
 

(A) If        3x                2            1    then  the value of a is :- 
      (x-6)(x+a)      (x-6)  (x+a) 

(i) 1  (ii) 2  (iii) 3  (iv) 4 

¼c½ ;fn tan-1x - tan-1y = tan-1A rks  A  dk eku gksxk %& 

(i) x - y  (ii) x + y  (iii)   (iv)  
 

(B) If  tan-1x - tan-1y = tan-1A  then   A  the value of A is :- 

(i) x - y  (ii) x + y  (iii)   (iv)  
 

¼l½ fcUnq (2, 1, 4) dh y- v{k ls nwjh gS % 

  (i) √20  (ii) 1  (iii) √12  (iv) √10 

  (C) Distance of the point (2, 1, 4) from y- axis is :  

  (i) √20  (ii) 1  (iii) √12  (iv) √10 
 

  ¼n½ v{kksaa ls (2 , 3 -4) ds var% [k.M djus okys lery dk lehdj.k gS % 
 

  (i)      +      -        =  0 (ii)     +        -        = 1   
    

(iii)      +        -        =  -1 (iv)      +        -       = 1  
 

 

 (D) The equation of the plane which intercepts (2, 3, -4) from the          

coordinate axes is  :  
 

  (i)      +      -        =  0 (ii)     +        -        = 1   
    

(iii)      +        -        =  -1 (iv)      +        -       = 1  
 

 ¼b½ A vkSj B ds fLFkfr lfn'k Øe'k% 2i - 9j - 4k vkSj 6i - 3j + 8k gS rks 

AABA dk ifjek.k gS % 

  (i) 11  (ii) 12  (iii) 13  (iv) 14 

 (E) The position vectors of A and B are 2i - 9j - 4k  and  6i - 3j + 8k 

respectively then the magnitude of  AABA  is : 

  (i) 11  (ii) 12  (iii) 13  (iv) 14 
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iziziziz----02020202    fuEufuEufuEufuEufyf[kr dFkuksa esa lR;@vlR; crkb;s fyf[kr dFkuksa esa lR;@vlR; crkb;s fyf[kr dFkuksa esa lR;@vlR; crkb;s fyf[kr dFkuksa esa lR;@vlR; crkb;s %%%%                        1+1+1+1+1 = 5    

(i) f=Hkqt dh rhu ekf/;dk }kjk fu/kkZfjr lfn'kksa dk ;ksx 'kwU; gksrk gS % 

(ii)  ;fn a = 2i + 3j - 4k rFkk b = i + 2j + 4k gS rks a.b dk eku 'kwU; gksxkA 

(iii)  lglEcU/k xq.kkad dk eku -1 vkSj +1 ds e/; gksrk gS A 

(iv) eax dk n oka vodyu gS an eax 

(v) lglEcU/k xq.kkad rFkk lekJ;.k xq.kkdksa bxy rFkk byx esa lEcU/k                     

r  =  bxy . byx  gksrk gS A 

Write True/False in the following statements : 

(a) The sum of three vectors determined by the medians of a triangle 

directed from the vectors is zero. 

(b) If a = 2i + 3j - 4k and b = i + 2j + 4k then the value of a.b will            

be zero. 

(c) The value of co-relation coefficient lies between -1 and +1. 

(d) The nth derivative of eax is an eax 

(e) The relation between correlation coerfficient r and the regression 

coefficients bxy and byx is r = bxy . byx. 

iziziziz----03030303    lgh tksM+h cukb;s %lgh tksM+h cukb;s %lgh tksM+h cukb;s %lgh tksM+h cukb;s %                                        1+1+1+1+1 = 5    

¼v½     ¼c½ 

(v) � ax dx   (i)  x2 
        2   
(c) � a f(x) dx   (ii)    ax 
      loga 
(l) �  cosec2(ax+b) dx  (iii) log (secx + tanx) 

(n) � e       dx   (iv) � a f(a-x) dx 
 

(bZ) � secx dx   (v)     cot (ax+b) 
 

     (vi) sin-1 
 

     (vii)     tan(ax+b) + c 
Match the column : 

       (A)       (B) 

(a) � ax dx   (i)  x2 
        2   
(b) � a f(x) dx   (ii)    ax 
      loga 
(c) �  cosec2(ax+b) dx  (iii) log (secx + tanx)        Cont...4 
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(d) � e       dx   (iv) � a f(a-x) dx 
 

(e) � secx dx   (v)     cot (ax+b) 
 

     (vi) sin-1 
 

     (vii)     tan(ax+b) + c 
    

iziziziz----04040404    fjDr LFkkuksa dh iwfrZ dhft, %&fjDr LFkkuksa dh iwfrZ dhft, %&fjDr LFkkuksa dh iwfrZ dhft, %&fjDr LFkkuksa dh iwfrZ dhft, %&                                1+1+1+1+1 = 5    

(i) xksys (x-2) (x+2) + (y-3) (y+3) + (z-4) (z+4) = 0 dk dsUnz (0,-0,0) 

rFkk f=T;k ------------- gS A 

(ii)  x+1    y-1    z+4 ljy js[kk fcUnq .................... ls gksdj tkrh gS A 

  2   3  5 
(iii)  nks lfn'k a rFkk b dk lfn'k xq.kuQy ---------------- gS A 

(iv) ;fn y = cosx gks rks y dk n ok¡ vodyu -------------- gksxk A 

(v) ,d pj f=T;k okys xksykdkj xqCckjs dh f=T;k 3 ls-eh- gS mlds vk;ru 

ifjorZu dh nj ---------------- gksxh A 

Fill in the blanks :- 
(a) If centre of the sphere (x-2) (x+2) + (y-3) (y+3) + (z-4) (z+4) = 0 

is (0,-0,0) then its radius is ...................... 
(b) Straight line  x+1     y-1    z+4  passes through the point ............... 

   2     3    5 
(c) Cross product of two vector a and b is ...................... 
(d) If y = cosx then the nth differentiation of y will be ...................... 
(e) A spherical Balloon having a variable radius of 3 c.m. then the  

rate of change of volume will be ......................  
iziziziz----00005555    fuEu iz'uksa esa izR;sd dkfuEu iz'uksa esa izR;sd dkfuEu iz'uksa esa izR;sd dkfuEu iz'uksa esa izR;sd dk mRrj mRrj mRrj mRrj ,d 'kCn@okD; esa mRrj nhft,% ,d 'kCn@okD; esa mRrj nhft,% ,d 'kCn@okD; esa mRrj nhft,% ,d 'kCn@okD; esa mRrj nhft,%     1+1+1+1+1 = 5    

(i) 0.23452 E 07 + 0.31065 E 07  dk eku fyf[k, A 

(ii)  vkafdd fof/k;ksa esa leyEc prqHkqZt fof/k dk lw= fyf[k;s A 

(iii)  flEilu ds ,d frgkbZ fu;e dk lw= fyf[k, A 

(iv) U;wVu jSQlu fof/k }kjk fdlh la[;k dk oxZewy Kkr djus dk lw= 
fyf[k;s A 

(v) lehdj.k f(x) = 0 ds ,d ewy dk f}rh; lfUudVu eku fyf[k;s         

¼tgk¡ x0, x1 Øe ls izkj¡fHkd rFkk izFke lfUudVu gS½ % 

    Write the answer of following questions in one word/sentence. 
(a) Write the value of  0.23452 E 07 + 0.31065 E 07 
(b) Write down the formula of Trapezoidal rule in Numerical 

method. 
(c) Write down the formula of Simpson's one third rule. 
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(d) Write down the formula of Newton Raphson method to find out 

the square root of a number. 

(e) By False positioning write the second approximation of a root of 

equation f(x) = 0  (where x0, x1 are intial and first approximations 

respectively. 

¼[k.M&¼[k.M&¼[k.M&¼[k.M&cccc½½½½    
(Section-B)    

¼¼¼¼vfr y?kq mRrjh; iz'uvfr y?kq mRrjh; iz'uvfr y?kq mRrjh; iz'uvfr y?kq mRrjh; iz'u½½½½    
(Very Short Answer type Question)    

iziziziz----06060606          2x+3     dks vkaf'kd fHkUuksa esa O;Dr ddks vkaf'kd fHkUuksa esa O;Dr ddks vkaf'kd fHkUuksa esa O;Dr ddks vkaf'kd fHkUuksa esa O;Dr dhft, Ahft, Ahft, Ahft, A                    04    
     (x+1)(x-3)    

    Express      2x+3     into partial fraction. 
                  (x+1)(x-3) 

vFkok vFkok vFkok vFkok OR 

          2x+1       dks vkaf'kd fHkUukssa esa O;Dr dhft, A dks vkaf'kd fHkUukssa esa O;Dr dhft, A dks vkaf'kd fHkUukssa esa O;Dr dhft, A dks vkaf'kd fHkUukssa esa O;Dr dhft, A    
    (x-1)(x2+1)    

    Express       2x+1          into partial fraction  

      (x-1)(x2+1)    

iziziziz----07070707    fl) dhft, %fl) dhft, %fl) dhft, %fl) dhft, %                                            04 

  tan-1 + tan-1     + tan-1      = 

 Prove that : 

  tan-1 + tan-1     + tan-1      = 

vFkok vFkok vFkok vFkok OR 
 fl)fl)fl)fl) dhft, % dhft, % dhft, % dhft, % 
    √1+x2-1    1  
         x     2 
 Prove that : 

    √1+x2-1    1  
         x     2 

iziziziz----08080808    ;fn;fn;fn;fn  xy = ex-y, rks rks rks rks fl) dhft, fd %fl) dhft, fd %fl) dhft, fd %fl) dhft, fd %                            04 

 dy         logx 
 dx    (1+logx)2 

    If x y = ex-y, then prove that : 

 dy         logx 
  dx    (1+logx)2                  

Cont...6 

1      1            1  π 
2       5            8  4 

tan-1 = tan-1 x 

1      1            1  π 
2       5            8  4 

tan-1 = tan-1 x 

= 

= 



 

---6--- 

vFkok OR 

 ;fn y = cosxcosx             gks rks    dk eku Kkr dhft, A 

 If  y =  cosxcosx             then find the value of        

iziziziz----09090909    cot-1x dk izFke fldk izFke fldk izFke fldk izFke fl))))kar ls vodyu Kkr dhft, Akar ls vodyu Kkr dhft, Akar ls vodyu Kkr dhft, Akar ls vodyu Kkr dhft, A                    04    

    Differentiate cot-1x by first principle. 

vFkok vFkok vFkok vFkok OR    

    tan-1      dks       dks       dks       dks cos-1                         ds lkis{k vodfyr dhft, Ads lkis{k vodfyr dhft, Ads lkis{k vodfyr dhft, Ads lkis{k vodfyr dhft, A    
 

 Differentiate tan-1          w.r.t. cos-1    
 

iziziziz----10101010    gok ds cqycqys dh f=T;k gok ds cqycqys dh f=T;k gok ds cqycqys dh f=T;k gok ds cqycqys dh f=T;k   lsehlsehlsehlseh---- izfr lsd.M dh nj ls c<+ jgh gS A f=T;k 1  izfr lsd.M dh nj ls c<+ jgh gS A f=T;k 1  izfr lsd.M dh nj ls c<+ jgh gS A f=T;k 1  izfr lsd.M dh nj ls c<+ jgh gS A f=T;k 1 

lsehlsehlsehlseh---- gksus ij cqycys dh vk;ru ifjorZu dh nj Kkr dhft, gksus ij cqycys dh vk;ru ifjorZu dh nj Kkr dhft, gksus ij cqycys dh vk;ru ifjorZu dh nj Kkr dhft, gksus ij cqycys dh vk;ru ifjorZu dh nj Kkr dhft, A A A A            04    

    The radius of an air bubble is increasing at the rate of    cm. per 

second. At what rate the volume of the bubble is increasing when 

the radius is 1 cm. 

vFkok vFkok vFkok vFkok OR 

    ,d d.k,d d.k,d d.k,d d.k ,d ljy js[kk esa xfr dj jgk gS A le;  ,d ljy js[kk esa xfr dj jgk gS A le;  ,d ljy js[kk esa xfr dj jgk gS A le;  ,d ljy js[kk esa xfr dj jgk gS A le; t lsds.M ij mlds }kjk  lsds.M ij mlds }kjk  lsds.M ij mlds }kjk  lsds.M ij mlds }kjk 

r; dh xbZ nwr; dh xbZ nwr; dh xbZ nwr; dh xbZ nwjh jh jh jh x ¼ehVj esa½ lEcU/k  ¼ehVj esa½ lEcU/k  ¼ehVj esa½ lEcU/k  ¼ehVj esa½ lEcU/k x = 4t3 + 2t2 ls nh tkrh gS A 4 lsd.M  ls nh tkrh gS A 4 lsd.M  ls nh tkrh gS A 4 lsd.M  ls nh tkrh gS A 4 lsd.M 

ds ckn d.k dk osx ,oa Roj.k Kkr dhft, Ads ckn d.k dk osx ,oa Roj.k Kkr dhft, Ads ckn d.k dk osx ,oa Roj.k Kkr dhft, Ads ckn d.k dk osx ,oa Roj.k Kkr dhft, A    

    A particle is moving in a straight line. The distance x (in metres) 
traveled by it in time t is given by the relation x = 4t3 + 2t2. Find the 
velocity and acceleration of the particle after 4 seconds. 

iziziziz----11111111    ;fn nks lekJ;.k js[kkvksa ds chp dks.k ;fn nks lekJ;.k js[kkvksa ds chp dks.k ;fn nks lekJ;.k js[kkvksa ds chp dks.k ;fn nks lekJ;.k js[kkvksa ds chp dks.k θ gks rks fl gks rks fl gks rks fl gks rks fl) dhft,) dhft,) dhft,) dhft, % % % %                04 
                x . y        P 2-1 
   x 2+y 2        P 

 If angle between two regression lines is θ then prove that 

                x . y        P 2-1 
   x 2+y 2        P 

vFkok vFkok vFkok vFkok OR 
 fuEukafdr lkj.kh }kjk Xokfy;j esa 70 :fuEukafdr lkj.kh }kjk Xokfy;j esa 70 :fuEukafdr lkj.kh }kjk Xokfy;j esa 70 :fuEukafdr lkj.kh }kjk Xokfy;j esa 70 :---- ewY; ds laxr Hkksiky esa lokZf/kd  ewY; ds laxr Hkksiky esa lokZf/kd  ewY; ds laxr Hkksiky esa lokZf/kd  ewY; ds laxr Hkksiky esa lokZf/kd 

mfpr ewY; Kkr dhft, Amfpr ewY; Kkr dhft, Amfpr ewY; Kkr dhft, Amfpr ewY; Kkr dhft, A    

  Xokfy;j Hkksiky 
vkSlr ewY; 65 67 
ekud fopyu 2.5 3.5 

    

    nks uxjksa esa oLrq ds ewY;ksa esnks uxjksa esa oLrq ds ewY;ksa esnks uxjksa esa oLrq ds ewY;ksa esnks uxjksa esa oLrq ds ewY;ksa esa lglEca/k xq.kkad 0a lglEca/k xq.kkad 0a lglEca/k xq.kkad 0a lglEca/k xq.kkad 0----8 gS A8 gS A8 gS A8 gS A            Cont...7 
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    An article cost Rs. 70. at Gwalior. Find the corresponding most 

appropriate value at Bhopal using the following data : 
  

 Gwalior Bhopal 

Mean Value 65 67 

Standard Deviation 2.5 3.5 
 

The correlation between the values of the two cities is 0.8. 
 

iziziziz----12121212    nks pj jkf'k;k¡ nks pj jkf'k;k¡ nks pj jkf'k;k¡ nks pj jkf'k;k¡ x vkSj  vkSj  vkSj  vkSj y    dk dk dk dk lg lEcU/k lg lEcU/k lg lEcU/k lg lEcU/k P    gS] rks fl) dhft, %&gS] rks fl) dhft, %&gS] rks fl) dhft, %&gS] rks fl) dhft, %&                        04    

   x 2 + y 2 - x-y 2 
          2 x y 

    tgk¡ tgk¡ tgk¡ tgk¡ x2 , y2 rFkk  rFkk  rFkk  rFkk x-y2 Øe'k%  Øe'k%  Øe'k%  Øe'k% x, y vkSj vkSj vkSj vkSj (x-y) ds izlj.k xq.kkad gS A ds izlj.k xq.kkad gS A ds izlj.k xq.kkad gS A ds izlj.k xq.kkad gS A             

If x and y are two variables and P is the coefficient of correlation 

between them, then show that 

   x 2 + y 2 - x-y 2 
          2 x y 

Where x2 , y2 and x-y2 are the variances of x, y and (x-y) respectively. 

vFkok vFkok vFkok vFkok OR 

 fuEukafdr vk¡dM+ksa ds fy, lg&lEcU/kfuEukafdr vk¡dM+ksa ds fy, lg&lEcU/kfuEukafdr vk¡dM+ksa ds fy, lg&lEcU/kfuEukafdr vk¡dM+ksa ds fy, lg&lEcU/k xq.kkad Kkr dhft, % xq.kkad Kkr dhft, % xq.kkad Kkr dhft, % xq.kkad Kkr dhft, %    

 
 
 
 

    Calculate the coefficient of correlation from the following data.     

  
 

 

¼y?kq mRrjh; iz'u½¼y?kq mRrjh; iz'u½¼y?kq mRrjh; iz'u½¼y?kq mRrjh; iz'u½    

        (Short Answer Type Question)       (5 Marks Each) 
 

iziziziz----13131313    ,d js[kk ?ku ds fod.kksaZ ds lkFk ,d js[kk ?ku ds fod.kksaZ ds lkFk ,d js[kk ?ku ds fod.kksaZ ds lkFk ,d js[kk ?ku ds fod.kksaZ ds lkFk α, β, γ, δ dks.k cukrh gS A n'kkZb, fd dks.k cukrh gS A n'kkZb, fd dks.k cukrh gS A n'kkZb, fd dks.k cukrh gS A n'kkZb, fd        05    

  cos2α + cos2β + cos2γ + cos2δ  =   

 A line makes angles α, β, γ, δ with diagonals of a cube. Show that  

  cos2α + cos2β + cos2γ + cos2δ  =   
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vFkok vFkok vFkok vFkok OR    

    ml lery dk lehml lery dk lehml lery dk lehml lery dk lehdj.kdj.kdj.kdj.k Kkr dhft, tks f Kkr dhft, tks f Kkr dhft, tks f Kkr dhft, tks fcUnqvksa cUnqvksa cUnqvksa cUnqvksa (-1, 1, 1) ,oa ,oa ,oa ,oa (1, -1, 1) lllls s s s 

xqtjrkxqtjrkxqtjrkxqtjrk gS rFkk  gS rFkk  gS rFkk  gS rFkk lery lery lery lery x + 2y + 2z  = 5  ij yEc gS A ij yEc gS A ij yEc gS A ij yEc gS A        

    Find the equation of the plane passing through the points (-1, 1, 1) 
and (1, -1, 1) perpendicular to the plane x + 2y + 2z  =  5        

iziziziz----14141414    lfn'k lfn'k lfn'k lfn'k fof/k ls fl) djks fdfof/k ls fl) djks fdfof/k ls fl) djks fdfof/k ls fl) djks fd                                   05    

 cos (α + β) = cosα . cosβ - sinα . sinβ 

 Prove by vector method that 

 cos (α + β) = cosα . cosβ - sinα . sinβ 
vFkok vFkok vFkok vFkok OR 

    ;fn ;fn ;fn ;fn a = i + 2j - 3k  rFkk rFkk rFkk rFkk  b = 3i - j + 2k gks gks gks gks]]]] rks rks rks rks    2a+b rFkk rFkk rFkk rFkk    a+2b ds chp  ds chp  ds chp  ds chp 

dk dks.k Kkr dhft, Adk dks.k Kkr dhft, Adk dks.k Kkr dhft, Adk dks.k Kkr dhft, A    

    If  a = i + 2j - 3k  and  b = 3i - j + 2k then find the angle between 

2a+b and a+2b 

iziziziz----15151515    lim   tanx - sinx dk eku Kkr dhft, Adk eku Kkr dhft, Adk eku Kkr dhft, Adk eku Kkr dhft, A               05 
 x    o           x3   

 Find the value of lim   tanx - sinx 
      x    o           x3    

vFkok vFkok vFkok vFkok OR 

    fuEukafdr Qyu dh fuEukafdr Qyu dh fuEukafdr Qyu dh fuEukafdr Qyu dh x = 0 ij lij lij lij lkkkkarR;arR;arR;arR; dh foospuk dhft, A dh foospuk dhft, A dh foospuk dhft, A dh foospuk dhft, A 

 f(x)   = 1- cosx     
        x2 

       1 
       2 

 Discuss the continuity of the following at x = 0 
 f(x)   = 1- cosx     
        x2 

       1 
       2 

iziziziz----16161616    fuEufyf[kr dk eku Kkr dhft, AfuEufyf[kr dk eku Kkr dhft, AfuEufyf[kr dk eku Kkr dhft, AfuEufyf[kr dk eku Kkr dhft, A                                   05    

        dx 
   5+4 sinx 

 Evaluate : 

        dx 
   5+4 sinx                Cont...9 
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:   x  ≠ 0 

:   x  = 0 {  

:   x  = 0 {  
:   x  ≠ 0 

�

�
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vFkok OR 

oR̀r oR̀r oR̀r oR̀r x2 + y2  =  a2 dk lEiw.kZ {ks=Qy Kkr dhft, A dk lEiw.kZ {ks=Qy Kkr dhft, A dk lEiw.kZ {ks=Qy Kkr dhft, A dk lEiw.kZ {ks=Qy Kkr dhft, A    

find the whole area of the circle x2 + y2  =  a2  

iziziziz----17171717    fuf'pr lekdyu ds izxq.kksa dk mi;ksx djrs gq, fl) dhft, Afuf'pr lekdyu ds izxq.kksa dk mi;ksx djrs gq, fl) dhft, Afuf'pr lekdyu ds izxq.kksa dk mi;ksx djrs gq, fl) dhft, Afuf'pr lekdyu ds izxq.kksa dk mi;ksx djrs gq, fl) dhft, A                        05    

     x sin x       π2 
    1+cos2x      4 

  Using properties of definite integrals prove that : 

     x sin x       π2 
    1+cos2x      4 

vFkok vFkok vFkok vFkok OR    

fuEufyf[kr dk eku Kkr dhft, AfuEufyf[kr dk eku Kkr dhft, AfuEufyf[kr dk eku Kkr dhft, AfuEufyf[kr dk eku Kkr dhft, A    

  � x2 sin-1 x dx 

Evaluate :    

  � x2 sin-1 x dx 
 

iziziziz----18181818    vody lehvody lehvody lehvody lehdj.kdj.kdj.kdj.k gy dhft, % gy dhft, % gy dhft, % gy dhft, %    

dy    x2 + 5xy + 4y2 
dx             x2 

  Solve the differential equation : 

dy    x2 + 5xy + 4y2 
dx             x2 

vFkok vFkok vFkok vFkok OR    

    vody lehdj.k gy dhft, %vody lehdj.k gy dhft, %vody lehdj.k gy dhft, %vody lehdj.k gy dhft, % 

cos3x .      + y cosx = sinx 
 

  Solve the differential equation : 

    cos3x .      + y cosx = sinx 
 
 

iziziziz----19191919    ,d FkSys esa ,d FkSys esa ,d FkSys esa ,d FkSys esa 6666 yky] 4 lQsn  yky] 4 lQsn  yky] 4 lQsn  yky] 4 lQsn vkSjvkSjvkSjvkSj 5 uhyh xsans gSa A  5 uhyh xsans gSa A  5 uhyh xsans gSa A  5 uhyh xsans gSa A ;fn FkSys esa ls ,d&,d ;fn FkSys esa ls ,d&,d ;fn FkSys esa ls ,d&,d ;fn FkSys esa ls ,d&,d 

djds xsans fudkyh tk;sa rFkk mUgsa okil FkSys esa u j[kk tk;s rks igyh ds yky] djds xsans fudkyh tk;sa rFkk mUgsa okil FkSys esa u j[kk tk;s rks igyh ds yky] djds xsans fudkyh tk;sa rFkk mUgsa okil FkSys esa u j[kk tk;s rks igyh ds yky] djds xsans fudkyh tk;sa rFkk mUgsa okil FkSys esa u j[kk tk;s rks igyh ds yky] 

nwljh ds lQsn rFkk rhljs ds uhys gksus dh D;k izkf;drk gS Anwljh ds lQsn rFkk rhljs ds uhys gksus dh D;k izkf;drk gS Anwljh ds lQsn rFkk rhljs ds uhys gksus dh D;k izkf;drk gS Anwljh ds lQsn rFkk rhljs ds uhys gksus dh D;k izkf;drk gS A    

Cont...10 

dx  = � 
π 

o 

= 

= 

dx  = � 
π 

o 

dy 
dx 

dy 
dx 
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Three balls are drawn successively from a bag (urn) containing 6 

red balls, 4 white balls and 5 blue balls. Find the probability that 

these are drawn in the order red, white and blue, if each ball is not 

replaced. 

vFkok vFkok vFkok vFkok OR    

1 ls 12 rd vafdr fVdVksa dks feyk fn;k x;k vkSj ,d fVdV ;kn`PN;k 1 ls 12 rd vafdr fVdVksa dks feyk fn;k x;k vkSj ,d fVdV ;kn`PN;k 1 ls 12 rd vafdr fVdVksa dks feyk fn;k x;k vkSj ,d fVdV ;kn`PN;k 1 ls 12 rd vafdr fVdVksa dks feyk fn;k x;k vkSj ,d fVdV ;kn`PN;k                                     

[khaph xbZ A ml ij fy[kh la[;k ds 2 ;k 3 ds xq[khaph xbZ A ml ij fy[kh la[;k ds 2 ;k 3 ds xq[khaph xbZ A ml ij fy[kh la[;k ds 2 ;k 3 ds xq[khaph xbZ A ml ij fy[kh la[;k ds 2 ;k 3 ds xq.kt gksus dh izkf;drk         .kt gksus dh izkf;drk         .kt gksus dh izkf;drk         .kt gksus dh izkf;drk         

Kkr dhft, Kkr dhft, Kkr dhft, Kkr dhft, AAAA    

Tickets printed from 1 to 12 are shuffled and a ticket is drawn 

randomly. Find the probability of being written numbers on them 

as multiples of 2 or 3.    

¼nh?kZ mRrj¼nh?kZ mRrj¼nh?kZ mRrj¼nh?kZ mRrjh; iz'u½h; iz'u½h; iz'u½h; iz'u½    

     (Long Answer Type Question)       (6 Marks Each) 

iziziziz----20202020    fcUnq fcUnq fcUnq fcUnq (2, -1, 5) ls js[kk ls js[kk ls js[kk ls js[kk          =          =                    ij [khaps x,] yEc dk ikn rFkk ij [khaps x,] yEc dk ikn rFkk ij [khaps x,] yEc dk ikn rFkk ij [khaps x,] yEc dk ikn rFkk 

yEc dh yEckbZ Kkr dhft, AyEc dh yEckbZ Kkr dhft, AyEc dh yEckbZ Kkr dhft, AyEc dh yEckbZ Kkr dhft, A    

    Find the foot of the perpendicular drawn from the point                    

(2, -1, 5)  to the line      =        =         . Find also the length of 

the perpendicular. 

vFkok vFkok vFkok vFkok OR    

    n'kkZb;s fd js[kkvksa n'kkZb;s fd js[kkvksa n'kkZb;s fd js[kkvksa n'kkZb;s fd js[kkvksa          =     =                vkSj vkSj vkSj vkSj      =         =    izfrPNsn izfrPNsn izfrPNsn izfrPNsn djrh djrh djrh djrh 

gS A budk izfrPNsn fcUnq ,oe~ lery dk lehgS A budk izfrPNsn fcUnq ,oe~ lery dk lehgS A budk izfrPNsn fcUnq ,oe~ lery dk lehgS A budk izfrPNsn fcUnq ,oe~ lery dk lehdj.k dj.k dj.k dj.k ftlesa ;g fcUnq fLFkr gS] ftlesa ;g fcUnq fLFkr gS] ftlesa ;g fcUnq fLFkr gS] ftlesa ;g fcUnq fLFkr gS] 

Kkr dhft;Kkr dhft;Kkr dhft;Kkr dhft;s As As As A    

    Show that the lines  =          =  and      =      =       intersection 

each other. Find the point of intersection and the plane in which        

they lie. 

Cont...10 

x-11      y+2       z+8 
  10          -4         -11 

 x       y-7      z+7 
 1          -3          2 

x+1     y-3     z+2 
 -3         2         1 

 x      y-7     z+7 
 1         -3        2 

x-11         y+2       z+8 
  10              -4         -11 

x+1     y-3     z+2 
 -3         2         1 
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iziziziz----21212121    ljy js[kkvksa ds chp dh U;wure nwjh Kkr dhft,] ftuds lfn'k leljy js[kkvksa ds chp dh U;wure nwjh Kkr dhft,] ftuds lfn'k leljy js[kkvksa ds chp dh U;wure nwjh Kkr dhft,] ftuds lfn'k leljy js[kkvksa ds chp dh U;wure nwjh Kkr dhft,] ftuds lfn'k lehdj.k hdj.k hdj.k hdj.k 

fuEukuqlkj gSa %&fuEukuqlkj gSa %&fuEukuqlkj gSa %&fuEukuqlkj gSa %&    

 r = 3i + 8j + 3k + λ (3i + j + k)   vkSj 

 r = -3i - 7j + 6k + µ (-3i + 2j + 4k) 

 Find the shortest distance between two lines, whose vector 

equations are :- 

 r = 3i + 8j + 3k + λ (3i + j + k)  and 

 r = -3i - 7j + 6k + µ (-3i + 2j + 4k) 

vFkok vFkok vFkok vFkok OR    

    ,d lery ,d lery ,d lery ,d lery vpjvpjvpjvpj f f f fcUnq cUnq cUnq cUnq (a,b,c) ls xqtjrk gS ls xqtjrk gS ls xqtjrk gS ls xqtjrk gS vkSjvkSjvkSjvkSj    v{kksa dks v{kksa dks v{kksa dks v{kksa dks A,B,C ij dkVrk ij dkVrk ij dkVrk ij dkVrk    

gS A fl) dhft, fd xksys gS A fl) dhft, fd xksys gS A fl) dhft, fd xksys gS A fl) dhft, fd xksys OABC ds dsUnz dk fcUnq iFk  ds dsUnz dk fcUnq iFk  ds dsUnz dk fcUnq iFk  ds dsUnz dk fcUnq iFk          +       +        = 2 

gS AgS AgS AgS A 

 A plane passes through a fixed point (a,b,c) and cuts the axes at 

A,B,C show that the locus of the centre of the sphere OABC is : 
 

      +       +         =  2 
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vkn'kZ mRrjvkn'kZ mRrjvkn'kZ mRrjvkn'kZ mRrj    
MODEL ANSWER  

mPp xf.krmPp xf.krmPp xf.krmPp xf.kr    
HIGHER - METHEMATICS     

le; % 3 ?kaVs       d{kk - 12oha      iw.kkZad % 100 
Time : 3 hours      Class - XIIth       M.M. : 100 
 

iz-01 dk gy        izR;sd lgh ij ¼1½ vad 

¼v½ (iii) 3         1 

¼c½ (iii)          1 
     

¼l½ (i) √20         1 

  ¼n½ (ii)     +        -        = 1       1 
 

 ¼b½ (iv) 14         1 
¼dqy 1+1+1+1+1 = 5 vad½ 

iz-02 dk gy        izR;sd lgh ij ¼1½ vad 
(vi) lR;          1 
(vii)  vlR;          1 
(viii)  lR;          1 
(ix) lR;          1 
(x) vlR;          1 

¼dqy 1+1+1+1+1 = 5 vad½ 
iz-03 dk gy        izR;sd lgh ij ¼1½ vad 

 (v) (ii)    ax         1 
  loga 

(c) (iv) � a f(a-x) dx        1 
 

(l) (v)     cot (ax+b)       1 

(n) (i)  x2         1 
    2     

(bZ) (iii) log (secx + tanx)       1 
¼dqy 1+1+1+1+1 = 5 vad½ 

iz-04 dk gy        izR;sd lgh ij ¼1½ vad 
(vi) f=T;k = √29         1 
(vii)  (-1, 1, -4)         1 
(viii)  AaA AbA sinθ n        1 

(ix) cos  (n    + x)        1 
(x) 36π ?ku lseh- izfr lsd.M A       1 

¼dqy 1+1+1+1+1 = 5 vad½ 
Cont.....2 

x - y 
1+xy 

x        y       z 
2        3       4  

o 

-1 
 a 

π 
a 

�
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iz-05 dk gy        izR;sd lgh ij ¼1½ vad 

(vi) 0.54517 E 07        1 

(ii)  h  [y0+2(y1+y2+.........+yn-1) + yn]     1 
3 

(iii)  h  [y0 + 4(y1+y3+y5+........+yn-1+2(y2+y4+.........+yn-2)+yn]       1 
3 

(iv) xn+1  =     (xn +    )        1 

(v) x0 f(x1) - x1 f(xo)        1 

     f(x1) - f(xo) 
¼dqy 1+1+1+1+1 = 5 vad½ 

iz-06 dk gy  
      2x+3             A         B      1 
  (x+1)(x-3)       (x+1)    (x-3) 

 2x + 3  =  A (x-3) + B (x+1)   ------- (ii) 

 leh- (ii) esa x-3  =  0        x = 3 j[kus ij  

  B  =             1 

 leh- (ii) esa x+1  =  0        x = -1 j[kus ij 

   A  =             1 

 A vkSj B dk eku leh- (i) esa j[kus ij 

 .'.        2x+3            -1         9        1 
       (x+1) (x-3) 4(x+1) 4(x-3)     ¼dqy 1+1+1+1 = 4 vad½ 

vFkok OR 

       2x+1               A       Bx+c     1 
  (x-11)(x2+1)        (x-1)    (x2+1) 

 2x + 1  =  A (x2+1) + (Bx+c) (x-1)    ------- (ii) 

 leh- (ii) esa x-1  =  0        x = 1 j[kus ij  

  A  =             1 

 leh- (ii) esa x2 ds xq.kkadks dh rqyuk djus ij 

   A + B  =   0 

         B  =  -A 

         B  =           1 
 leh- (ii) esa x =  0 j[kus ij  

  C  =             1 

 A, B,C ds eku lehdj.k (i) esa j[kus ij 

            2x+1            3              -3x+1       1 
       (x-1) (x1+1) 2(x-1)         2(x2+2)     ¼dqy 1+1+1+1 = 4 vad½ 

Cont.....3 
 

1 
2 

N 
xn 

=         +    -------- (i) 

9 
4 

=          +     

-1    
 4 

=       +     -------- (i) 

3 
2 

=         +     

-3    
 2 

1 
2 
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iz-07 dk gy 
 

  tan-1          +  tan-1       1 

  
 

  tan-1      +  tan-1  

 

  tan-1   +  tan-1 

 

  tan-1          1 

 
 

  tan-1 
 

 

  tan-1          1 
 

  tan-1 (1)  =           1 
¼dqy 1+1+1+1 = 4 vad½ 

vFkok OR 
 x  =  tanθ  j[kus ij         1 
 

  tan-1 
 
 
  tan-1 
 

 
  tan-1  
 
 
  tan-1          1 
 
 
  tan-1           1 
 
 

  tan-1 tan  
 
   
 
      tan-1x         1 

¼dqy 1+1+1+1 = 4 vad½ 
Cont.....4 

1      1 
2       5 
   1      1 
   2      5 

+ 

1 - × 
1 
8 

5+2 
 10 
10-1 
  10 

1 
8 

1 
8 

7 
9 

7      1 
9       8 
   7      1 
   9      8 

+ 

1 - × 

56+9 
  72 
72-7 
  72 

65 
65 

π 
4 

√1+tan2θ-1 
      tanθ 

secθ-1 
   tanθ 

   1   d   
cosθ 
      sinθ 
   cosθ 

- 1 

1-cosθ 
   sinθ 

       2sin2θ/2       d 
2sinθ/2. cosθ/2 

θ 
2 

θ 
2 

1 
2 
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iz-08 dk gy 

 ;gk¡  xy = ex-y  

 y?kqx.kd ysus ij          1 

  log xy  = log ex-y 

  y log x  = (x-y) log e 

  y log x  = x-y 

  y(logx+1) = x 

   y =      x 
     1+log x       1 
 vodyu djus ij 

  dy (1+logx) . 1 - x 
  dx     (1+log x)2       1 

  dy 1+logx-1 
  dx (1+log x)2 

  dy     log x 
  dx (1+logx)2        1 

¼dqy 1+1+1+1 = 4 vad½ 
vFkok OR 

 y  =  cosxcosx   

 y  =  cosxy          1 

 y?kqx.kd ysus ij 

  log y = log cos xy 

  log y = y log cos x       1 

 vodyu djus ij 

  1 . dy            dy 
  y   dx            dx     1 

  dy     1 
  dx     y 

  dy   1-y log cos x 
  dx        y 

  dy     -y2tan x 
  dx  1-t log cos x       1 

¼dqy 1+1+1+1 = 4 vad½ 

Cont.....5 

cosx........oo 

1 
x 

= 

= 

= y (-tanx) + log cos x . 

- log cos x      =  - y tan x 

=  - y tan x 

= 
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iz-09 dk gy 

  f(x)   =  cot-1x 

 rFkk f(x+h)  =  cot-1 (x+h) 

 ge tkurs gSa fd  

 dy    lim  f(x+h) - f(x) 
 dx    h    o         h 

     lim  cot-1(x+h) - cot-1x 
     h    o    h       1 

 ekuk fd  cot-1x  =  t        x  =  cot t 

   cot-1 (x+h) = t + k         x+h  =  cot (t+k) 

 ;fn h    o        k    o 

   lim         t + k - t 
   k    o     cot (t+k) - cot t      1 

 

   lim    
   k    o    
  

   lim         k . sin (t + k) . sint 
   k    o    cos(t+k).sint-cost.sin(t+k) 

   lim      k.sin (t+k) . sint 
   k    o  sin(t-t-k)      1 

   lim          k 
   k    o        sink 

   - (1) . sint . sint 

       - 1 
   cosec2t 

       -1 
   1+cot2t 

    -1 
   1+x2         1 

¼dqy 1+1+1+1 = 4 vad½ 
vFkok OR 

 ekuk fd   u  =  tan-1          ;    v  =  cos-1 

 

   x  =  tanθ  j[kus ij       1 
 

   u = tan-1 
 

   u = tan-1 (tan2θ)             Cont.....6 

  2x 
1-x2 

1-x2 
1+x2 

= 

        k 
cos (t+k)     cost 
 sin (t+k) sint 

= 

= 

= _ 

sin (t+k) . sint 

= 

= 

= 

= 

= 

= 

= 

  2tanθ 
1-tan2θ 
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   u = 2θ 

   u = 2tan-1x        1 
 

       .'.     = 
 

   v = cos-1 
 

   v = cos-1 (cos2θ) 

   v = 2θ         1 

   v = 2tan-1x 
dv    2   d 
dx  1+x2 

  du   du/dx 
  dv   dv/dx 

    2/1+x2 
    2/1+x2 

  du 
  dv            1 

¼dqy 1+1+1+1 = 4 vad½ 
iz-10 dk gy 

 eku yhft, t le; ij cqycqys dh f=T;k r rFkk vk;ru v gS rks 

   v  =      πr3 
 

       =  4πr2        1 

 iz'ukuqlkj f=T;k r dk le; t ds lkFk ifjorZu dh nj 
   dr 1 
   dt 2        1 
 gesa   Kkr djuk gS 

  .'.   =         1 
 

     =   4πr2. 
 

     =   2πr2 
 

   .'.      =   2π(1)2 
 

     =   2π  ?ku lseh @ lsd.M      1 
¼dqy 1+1+1+1 = 4 vad½ 

vFkok OR 

 ;gk¡   x = 4t3 + 2t2 
 

 blfy, osx v =        =  12t2 + 4t  ------- (i)   1 
 

Cont.....7 

4 
3 

du    2   d 
dx  1+x2 

 1-tan2θ 
1+tan2θ 

.'.     = 

= 

.'.     =   1 

= 

dv 
dr 

= lseh @ lsd.M 

dv 
dt 

dv dv   . dr 
dt dr dt 

1 
2 

dv 
dt     r =1 

dx 
dt 
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 vkSj Roj.k a =        =  24t + 4   ------- (ii)   1 
 

 lehdj.k (i) esa t = 4 j[kus ij] 

   v = 12 (4)2 + 4 (4) 

   v = 208 ehVj @ lsd.M      1 

 iqu% lehdj.k (ii) esa t = 4 j[kus ij 

   a = 24 (4) + 4 

   a = 100 ehVj @ lsd.M 2      1 
¼dqy 1+1+1+1 = 4 vad½ 

iz-11 dk gy 
  y dh x ij lekJ;.k js[kk dk leh- gS 

  y-y  =  byx (x-x) 

 ;k y =  byx  X + (y-byxX) 

 .'.  bl js[kk dh izo.krk m1 = byx       1 

 x dh y ij lekJ;.k js[kk dk leh- gS 
  x-x = bxy (y-y)       
 

 ;k Y =        x +   y -      
 
 

 

 .'. bl js[kk dh izo.krk m2 =       1 
  

 ;fn nksuksa js[kkvksa ds chp dk U;wu dks.k θ gks rks 
 

 tan θ =  =        1

  
 

          =   
 

 

 

          =         

 

 
 

  =          

 

            1 

   .'.  tanθ  =             ¼dqy 1+1+1+1 = 4 vad½ 
Cont.....8 

dx 
dt 

  1 d 
bxy 

  1  x 
bxy 

  1 d 
bxy 

  m1-m2d 

1+m1.m2 

byx -d 

1+byx. 

  1 d 
bxy 

  1 d 
bxy 

byx.bxy - 1d 
 bxy + byx 

    y       x    
    x       y 
 

   x         y 
   y         x 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 + 

    P 2 - 1 
 

     x 2 + y 2 

 

     x   .  y 

�
 

�
 

�
 

�
 

 x . y        P2-1 
x 2+y 2          P 

�
 

�
 

�
 

�
 

P.    .P.      -1 

P.       P.  

P 
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vFkok OR 

 ;fn Xokfy;j vkSj Hkksiky ds ewY;ksa dks Øe'k% pj x vkSj y ekusa rks  

  x = 65,   y = 67,     x = 2.5,  y = 3.5,    P = 0.8   1 

 y dh x ij lekJ;.k js[kk % 

  y - y   =         (x-x)        1 
 

  y - 67 =          (x-65) 
 

 = y - 67 =        (x-65) 
 

         y =       x - 

  ;gk¡ x = 70 ds laxr y dk eku Kku djuk gS    1 

         y =       × 70 - 
 

            =    =  =  72.6    
 

         y =   72.6        1 
¼dqy 1+1+1+1 = 4 vad½ 

iz-12 dk gy 

  x 2 =     � (x-x)2 
 

  y 2 =     � (y-y)2 

 

         x-y =     � [(x-y) - (x-y)]2 

 

   =     � [(x-x) - (y-y)]2      

 1 
 

   =     � (x-x)2 +     �(y-y)2 - 2.    �(x-x)(y-y)   1 
 

        x-y2 =   x 2 + y 2 - 2P. x . y 

       '.'  cov (x1y)  =       � (x-x) (y-y) 
 

               P  = 

           cov (x1y)  = P . x . y                   1 
 

                � (x-x)(y-y)  = P . x . y 

  2 P x . y = x 2 + y 2 - x-y 2 

  P = x 2 + y 2 - x-y 2 
          2 x . y        1 

Py 
 x 

�
 

�
 

0.8 × 3.5 
     2.5 

�
 

�
 

28 
25 
28 
25 

28 
25 

28 
25 

29 
 5 

392 - 29 
     5 

363 
  5 

1 
n 

1 
n 

1 
n 

1 
n 

1 
n 
1 
n 

1 
n 

1 
n 
cov (x1y) 
    x . y 

1 
n 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 



¼dqy 1+1+1+1 = 4 vad½ 
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vFkok OR 

 gy 

  x y x2 y2 xy 

  9 15 81 225 135 

  8 16 64 256 128 

  7 14 49 196  98 

  6 13 36 169  78 

  5 11 25 121  55 

  4 12 16 144  48 

  3 10  9 100  30 

  2  8  4  64  16 

  1  9  1  81   9 

  45 108 285 1356 597   2 
 

P (x1y) =     n�xy - �x�y 

  √�x2 - (�x)2  √n�y2 - (�y)2     1 

 =      9 × 597 - 45 × 108 

  √9 × 285 - 45 × 45   √9 × 1356 - 108 × 108 

 =        513 
  √540  √540 

 = 513 
  540 

P (x1y) = 0.95         1 
¼dqy 1+1+1+1 = 4 vad½ 

iz-13 dk gy 

  

  

   

            1 

  
A 

M C 

L 

B N 

P 

O 

Z 

X 

Y 
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 eku yhft, fd OA, OB, OC ,d ?ku dh rhu layXu dksjsa gSa ftUgsa v{kksa ds 

vuqfn'k fy;k x;k gs rFkk 

   OA  =  OB  =  OC  =  a 

 rc ?ku ds 'kh"kZ ds funsZ'kkad gksaxs 

 O(o,o,o);  A(a,o,o);  B (o,a,o);  C (o,o,a); P (a,a,a);  L (o,a,a); 

  M (a,o,a); rFkk N (a,a,o)        1 

 fod.kZ OP, AL, BM vkSj CN ds fnd~ vuqikr Øe'k% (a,a,a); (-a,a,a);              

(a,-a,a) rFkk (a,a,-a) gksaxs 

 ,oa budh fnd~ dksT;k,¡ 

     1  ,     1  ,     1    ;     -1  ,    1  ,     1         ;         1  ,    -1  ,    1 
    √3     √3      √3           √3      √3      √3                 √3      √3     √3 

      1  ,    1  ,     -1 
    √3     √3      √3         1     

 eku yhft, ,d js[kk dh fnd~ dksT;k,¡ (l,m,n) gSa tks bu fod.kksaZ ls Øe'k%        

α, β, γ, δ dks.k cukrh gS A rc 
 

  cos α =  l.      + m.       + n.       = 
 

  cos β =  l.      + m.       + n.       = 
 

  cos γ =  l.      + m.       + n.       = 
 

  cos δ =  l.      + m.       + n.       =     1 
 

 oxZ djds tksM+us ij] cos2α + cos2β + cos2γ + cos2δ   
 

   = [(l+m+n)2 + (-l+m+n)2 + (l-m+n)2 + (l+m-n)2] 
 

   = [4l2 + 4m2 + 4n2] 
 

   = { '.'  l2+ m2 + n2 = 1}     1 
¼dqy 1+1+1+1+1 = 5 vad½ 

vFkok OR 

 fdlh fcUnq ls xqtjus okys lery dk lehdj.k gS  

  a(x-x1) + b(y-y1) + c(z-z1)  =  0      1 

rFkk 

gksaxs 

   1         1           1         l+m+n 

√3     √3       √3            √3 
 -1       1          1          -l+m+n 

√3     √3       √3            √3 

  1       -1          1           l-m+n 

√3     √3       √3            √3 
  1       -1         -1           l+m-n 

√3     √3       √3            √3 

1 
3 
1 
3 
4 
3 



 vr% fcUnq (-1,1,1) ls xqtjus okys fdlh lery dk lehdj.k % 

  a(x+1) + b(y-1) + c(z-1)  =  0  ------- (i) 
Cont.....11 
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 pwafd ;g (1,-1,1) ls Hkh xqtjrk gS  

  a(1+1) + b(-1-1) + c(1-1)  =  0 

  a - b + oc   =   0      ------- (ii) 

 lery (i) fn, gq, lery x + 2y + 2z  = 5 ij yEc gS  

  .'.  a × 1 + b × 2 + c × 2  =  0 

       a + 2b + 2c  =  0   ------- (ii)   1 

 (ii) o (iii)  dks gy djus ij  

   a      b         c 
  -2    -2         3 

  .'.   a = -2k ;     b = -2k ;      c = 3k     1 

 ;s eku lehdj.k (i) esa izfrLFkkfir djus ij 

  -2k(x+1) - 2k(y-1) + 3k(z-1)   =   0 

             2x + 2y - 3z + 3   =   0     1 
¼dqy 1+1+1+1+1 = 5 vad½ 

iz-14 dk gy 
 

 

 

            1 

 

 

 

 eku yhft, x- v{k vkSj y- v{k ds vuqfn'kk i o j ,dkad lfn'k gSa] OX ds 

lkFk OP o OQ Øe'k% α  o -β dks.k ,d gh lery esa cukrs gSa ftlls 

   ∟POQ  =   α + β 

 eku yhft, fd OC o OD Øe'k% OP o OQ ds vuqfn'k ,dkad lfn'k gSa 

 C o D ds funsZ'kkad Øek'k% (cosα, sinα) rFkk (cosβ, -sinβ) gksaxs A       1 

=     =        =   k    (ekuk) 

(cosα, sinα) 

P 

X 

Q 

O 

Y 

j 
C 

i 

D 

α 

β 

. 

. 
(cosβ, -sinβ) 

� �



  OC   =  OD    =  1       

 .'.  OC . OD  =  (1) (1) cos (α + β)  =  cos (α + β)  ------ (i)       1 
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       OC   =  (cosα) i + (sinα) j 

       OD  =  (socβ) i - (sinβ) j 

 OC . OD  =  [(cosα) i + (sinα) j] . [(cosβ) i - (sinβ) j] 

         =  cosα . cosβ - sinα . sinβ     ------ (ii)       1 

  lehdj.k (i) o (ii) ls 

  cos (α+β) = cosα . cosβ  -  sinα . sinβ     1 

¼dqy 1+1+1+1+1 = 5 vad½ 

vFkok OR 

  2a + b = 2 [i + j - 3k] + [3i - j + 2k] 

   = 5i + 3j - 4k 

  a + 2b = i + 2j - 3k + 2 [3i - j + 2k] 

   = 7i + oj + k       1 

    .'.  A 2a + b A = √52 + 32 + (-4)2 = √50 

      A 2a + b A = √72 + 02 + 12 = √50    1 

 and  (2a + b) . (a + 2b) = (5i + 3j - 4k) . (7i + 0j + k) 

     = 5.7 + 3.0 + (-4) . 1 

     = 31       1 

 ekuk lfn'k (2a + b) rFkk (a + 2b) ds chp dk dks.k θ gS 

  .'.  cosθ =    (2a+b) . (a+2b)      1 
     | 2a+b |  | a+2b | 

      cosθ =       31 
    √50  √50 

      cosθ =     31 
        50 

           θ = cos-1         1 
¼dqy 1+1+1+1+1 = 5 vad½ 

iz-15 dk gy 

  lim    tanx - sinx  
  x    o           x3   

� �

� �

� � � �

� � �

� � �� � �

� � � � � �

� � �

� � � � � �

31 
50 

sinx 
cosx 



  lim    tanx -        . cosx 
  x    o      x3        1 

  lim     tanx (1-cosx) 
  x    o  x . x2            Cont.....13 
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  lim    tanx (1-cosx) (1+cosx) 
  x    o          x . x2 (1+cosx)      1 
 

  lim    tanx  .  sin2x  .          1       d 
  x    o       x          x2 1+cosx     1 

  lim    tanx  .  lim     sin2x   .   lim           1 
  x    o       x       x    o     x2         x    o    1+cosx   1 
 

  1 × 1 × 

  1 
  2          1 

¼dqy 1+1+1+1+1 = 5 vad½ 
vFkok OR 

oke gLr lhek %& 

   lim      f (x)   
   x    o                   

  = lim f (o-h)    
   x    o 

  = lim 1 - cos (-h) 
   x    o      (-h)2  

  = lim    1 - cos h          
   x    o      h2                  

  =    lim 2sin2 h/2 
   x    o      h2       1 

  = 2 lim sin h/2  2        1 
   x    o    h/2         4 

  = 2          1 
   4   

  = 1 
   2 

 nf{k.k gLr lhek  =     

   lim        f(x)  
   x    o 

  = lim f (o+h)    

   1 
1 × 1 

× 

× 1  

+ 



   x    o 

  = lim 1 - cos h 
   x    o       h2       1 
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  =    lim 2sin2 h/2 
   x    o      h2      
 

  = 2 lim   sin h/2  2       1 
      x    o       h/2           4 

  = 2   
   4 

  = 1 
   2         1 

  '.'   lim     f(x)   =   lim       f(x)   =   f(o) 
        x    o  x    o       1 

  vr% Qyu x = o ij larr gS A   ¼dqy 1+1+1+1+1 = 5 vad½ 
iz-16 dk gy 

 ekuk tan     =  t 
 

      sec2    dx  =  dt 

   

  dx =     dt 
 

   =        dt 
 

   = 2 dt 
    1+t2         1 

     dx     '.' sinx  =    2tan 

 5+4sinx (1+t2)       4×2t        1+tan2    
         1+t2       1 

 

                       2dt 
        5 + 5t2 + 8t  

 

      =          1 
 

 

      =      ×    tan-1        1 

 

× 

× 1  

+ - 

x 
2 

1 
2 

x 
2 

    2     
sec2 x 

2 

      2     
1+tan2 x 

2 

x 
2 

x 
2 

� �= 

�= 

2               dt 
5        t+4  2 +  3  2 
              5          5 
�

2 
5 

1 
3 
5 

t  + 4 
5 

3 
5 

2 
3 

5t + 4 
   3 

5+ 

2dt 



      =     tan-1 

            1 
      =     tan-1         +   c   ¼dqy 1+1+1+1+1 = 5 vad½  
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vFkok OR 
 

fn;s x;s oR̀r dk lehdj.k gS % 

 

 

 

           1 

 

 

x2 + y2  =  a2 

y2  =  a2 - x2 

y  =  √a2-x2 

vr% oR̀r dk {ks=Qy =  4  × {ks= ABC dk {ks=Qy    1 
 

= 4        y dx 

 

= 4         √a2-x2 dx 
 

= 4         √a2-x2 +      sin-1  
 

= 4         √a2-x2 +      sin-1    -     √a2-x2  -     sin-1  1 
 

= 4         sin-1  -  o 
 

=      a2 sin-1 1       1 
 

= 2a2 × 
 

= πa2  oxZ bdkbZ       1 
¼dqy 1+1+1+1+1 = 5 vad½ 

iz-17 dk gy 
 

  ekuk I =        dx 

 

2 
3 

5tan    + 4 
       3 

x 
2 

B(o,a) 

(o,o) C 

A 

(a,o) 
. x1 

y1 

x 

y 

� 
o 

a 

� 
o 

a 

a2 
 2 o 

a x 
a 

x 
a 

a 
2 

a2 
 2 

a 
a 

a 
a 

a2 
 2 

o 
2 

a2 
 2 

a2 
 2 

π 
2 

   xsinx  
1+cos2x � 
π 

o 

� 
π 

o 

(π-x) sin (π-x) 
  1+cos2 (π-x) 



   I =          dx      1 

   

   I =     dx 
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   I =    dx  -     dx 

 

   I =    -   I 
 

   2I =         dx       1 
 

  ekuk cos x = t    - sinx dx = dt  ;fn x = 0 rc t = 1 vkSj x = π 

  rc t = -1           1 
 

   2I = -  
 

   2I = π         dt 
 

   2I = π [tan-1t] 
 

   2I = π [tan-1 - tan-1 (-1)] 
 

   2I = π       +        1 
 

   2I =  

 

  .'.     =        1 
¼dqy 1+1+1+1+1 = 5 vad½ 

vFkok OR 
= � x2 sin-1 x dx 
 

= (sin-1x) �x2 dx -             sin-1x     x2 dx    dx   1 
 

= (sin-1x) .       -             dx 
 

 =       sin-1 x -      dx 

 

=       sin-1 x    dx  
 

=      sin-1x +           dt -  � √t dt      

 

� 
π 

o 

   π sin x 
  1+cos2x 

 x sin x 
1+cos2x � 
π 

o 

� 
π 

o 

(π-x) sin x 
  1+cos2 x 

  π sinx  
1+cos2x � 
π 

o 

  π sinx  
1+cos2x � 
π 

o 

π dt 
1+t2 � 

-1 

1 

  1 
1+t2 � 

1 

-1 

1 

-1 

π 
4 

π 
4 

π2 
 4 

   xsinx  
1+cos2x � 
π 

o 

π2 
 4 

 d 
dx � �

x3 
 3 

x3 
 3 

     1    . 
√1-x2 �

x3 
 3 

1 
3 

 (1-t)    . 

√1-x2 

-dt 
 2 �

x3 
 3 

1 
6 

  1  
√t �

1-x2  =  t 

-2xdx  =  dt 

x dx  =  -dt 
               2 

x3 
 3 

1 
6 

1 

- 
t1/2      t3/2 
 1         3  
2 2 

x3 
 3 

1 
3 

x2.x 
√1-x2 
�



=      sin-1x +               1 

 

=      sin-1x +        2t1/2  -     t3/2                 
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=      sin-1x +       √t  -     t3/2      1 
 

=      sin-1x +     √1-x2 -     (1-x2)3/2  +  c    1 
¼dqy 1+1+1+1+1 = 5 vad½ 

iz-18 dk gy 

dy    x2 + 5xy + 4y2 
dx             x2 

dy               y            y     2 
dx               x             x       

  ekuk  y = vx            = v + x       1 
 

  v + x       = 1 + 5v + 4 v2       1 
 

x       =  4v2 + 5v + 1 
 

x       =  (2v+1)2 
s 

    dv  dx 
(2v+1)2  x        1 

        dv         dx 
    (2v+1)2       x 

     -1 
2(2v+1)         1 

vr% iqu% v =     j[kus ij 

     -1 
2(2y+x) 
 

xc  =  e          1 
¼dqy 1+1+1+1+1 = 5 vad½ 

vFkok OR 

  cos3x .      + y cosx = sinx 
  

              + y sec2x  =  tan x . sec2x  ------ (i) 
 

dy 
dx 

x3 
 3 

1 
6 

1 
6 

x3 
 3 

1 
3 

1 
9 

x3 
 3 

1 
3 

1 
9 

=    x2 + 5         + 4 

dy 
dx 

dv 
dx 

dv 
dx 

dv 
dx 

dv 
dx 

= 

= � �

=  log x + log c 

y 
x 

=  log xc 

    -x 
2(2y+x) 

= 

dy 
dx 



  ekud js[kh; vodyu lehdj.k 
 

     + py  =  Q ls rqyuk djus ij 

 p = sec2x ;     Q  =  tanx . sec2x      1 
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 I.F. = e �pdx 

  = e              =  etanx      1 

 lehdj.k (i) dks etanx ls xq.kk djus ij 
 

 etanx .      + sec2x.etanx .   y  =  tanx . sec2x.etan 
 

   (yetanx)  =  tanx . sec2x,etanx      1 
 

 lekdyu ls] 

 yetanx = � tanx . sec2x.etanx dx + c  ------ (ii) 

     ekuk tanx  =  t 

      sec2x dx  =  t 

 yetanx = � tet dt + c 

   = tet - � (1) et + c 

   = tet - et + c 

   = et (ti1) + c       1 

 yetanx = etanx (tanx-1) + c 

 ;k  y = (tanx-1) + ce-tanx      1 
¼dqy 1+1+1+1+1 = 5 vad½ 

Q.19 dk gydk gydk gydk gy    

        dqy xsans = 6 + 4 + 5  =  15 gSa] buesa 6 yky gS 
 

  .'.  igyh xsan yky gksus dh izkf;drk  =      1 
 

  vc FkSys esa 14 xsans jg xbZa ftuesa 4 lQsn gSa     
    

        .'. nwljh xsan lQsn gksus dh izkf;drk  =      1 
 

   vc FkSys esa 13 xsan 'ks"k jgh ftuesa uhyh xsans 5 gSa 
   

.'.  rhljh xsan uhyh gksus dh izkf;drk  =      1 
 

xq.ku fu;e ls feJ izkf;drk 

P(ABC)  =  P(A) P(B) P(C)      1 
 

    =         ×       × 

dy 
dx 

�sec2x 

dy 
dx 

 d 
dx 

 6 
15 

 4 
14 

 5 
13 

 6 
15 

 4 
14 

 5 
13 

 4 
91 



 

    = 
 

.'.  vHkh"V izkf;drk  =          1 
¼dqy 1+1+1+1+1 = 5 vad½ 
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vFkok vFkok vFkok vFkok OR 

    ekuk izfrn'kZ lfe"V S gS] rc 

    S  =  {1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12} 

         n(S)  =  12 

  A  =  2  ds x.kt gksus dh ?kVuk gS] rc 

   A  =  {2, 4, 6, 8, 10, 12},       n(A)  =  6 
 

       P(A)  =       =       1 
 

  B  =  3  ds xq.kt gksus dh ?kVuk gS] rc 

     B  =  {3, 6, 9, 12},  n(B)  =  4 
 

         P(B)  =    =       1 
 

       A∩B  =  {6, 12} 

  n(A∩B)  =   2 
 

  P(A∩B)  =             =       1 

  2 ;k 3 ds xq.kt gksus dj izkf;drk 

   =  P(AUB) =    P(A) + P(B) = P(A∩B)   1 
 

     =   +   - 
 

     =       1 
¼dqy 1+1+1+1+1 = 5 vad½ 

Q.20 dk gydk gydk gydk gy        
    eku yhft, P(2, -1, 5) ls js[kk ij yEc PQ gS 

 

1 
 

 yEc ikn Q gS tks js[kk 
 

           =         =    =  k     (ekuk)     1 

 4 
91 

n(A) 
n(S) 

 6 
12 

n(B) 
n(S) 

 4 
12 

n(A∩B) 
    n(S) 

 2 
12 

 6 
12 

 4 
12 

 2 
12 

2 
3 

P (2,-1,5) 

Q(x,y,z) 

. 

. 

x-11 
  10 

y-2 
 -4 

z+8 
-11 



 

 ij fLFkr gS A eku yhft, Q ds funsZ'kkad  

(10k + 11 ;  -4k - 2 ; -11k - 8) rFkk nh gqbZ js[kk ds fnd~ vuqikr               

10, -4, -11 gS A        1 
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vr% PQ ds fnd~ vuqikr gksaxs 

 10k + 9,  -4k - 1,  -11k - 13 

pwafd PQ nh gqbZ js[kk ij yEc gS] 

 .'.  10(10k+9) - 4(-4k-1) - 11(-11k-13)  =  0    1 

;k 273k + 273  =  0 

;k        k  =  -1       1 

.'.  Q  ds funsZ'kkad 

 10(-1) + 11,   -4(-1) - 2,   -11(-1) - 8 

;k  (1, 2, 3)  gksaxs A 

PQ = √(2-1)2 + (-1-2)2 + (5-3)2 

PQ = √1 + 9 + 4 

PQ = √14        1 

¼dqy 1+1+1+1+1+1 = 6 vad½ 

vFkok vFkok vFkok vFkok OR 

    '.'  nh xbZ js[kkvksa ds izfrPNsnh gksus dk izfrca/k 

 x2-x1 y2-y1 z2-z1 

    a1   b1   c1
  =   0    1 

   a2   b2   c2 
 

 0+1 7-3          -7+2 

                  .'.   1   2   3  =   0 

   2   3   4 
 

  1 4             -5 

                      -3 2 1       =   0 

  1           -3 2 
 



  1(4+3) - 4 (-6-1) - 5(9-2)  =  0 

  7 + 28 - 35  =  0 

  0  =  0         1 

vr% js[kk,¡ izfrPNsnh gSa A 
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  vc izfrPNsn fcUnq ds fy, nh gqbZ js[kk 
  

         =         =           =  k   (ekuk) 
 

ij fdlh fcUnq ds funsZ'kkad (-3k-1, 2k+3, k-2)     1 

;fn js[kk,¡ bl fcUnq ij izfrPNsnh gSa rks ;g fcUnq nwljh nh gqbZ js[kk dks Hkh larq"V 

djsxk A 
 

         =                   = 
 

gy djus ij    k   =   -1        1 

vr% js[kk,¡ izfrPNsnh gSa rFkk izfrPNsn fcUnq (2,1,-3) gS ml lery dk lehdj.k 

ftlesa ;s js[kk,¡ fLFkr gSa %& 

  x+x  y-3  z+z 

    a1   b1   c1
  =   0    1 

   a2   b2   c2 

;k (x+1) (4+3) + (y-3) (1+6) + (z+2) (9-2)  =  0 

gy djus ij  

x + y + z  =  0        1 

¼dqy 1+1+1+1+1+1 = 6 vad½ 
Q.21 dk gydk gydk gydk gy    

  r = (3i + 8j + 3k) + λ (3i + j + k)  ------- (i) 

  r = (3i + 7j + 6k) + µ (-3i + 2j + 4k) ------- (ii) 1 

    lehdj.k (i) ls 

  a1 =  3i + 8j + 3k,  b1 = 3i + j + k          

   leh-  (ii)  ls  

 a2 =  3i + 7j + 6k;  b2 = -3i + 2j + 4k 

  a2 - a1 =  -3i -  7j + 6k  -  (3i + 8j + 3k)    1 

x-11 
  10 

y-2 
 -4 

z+8 
-11 

-1k-1 
    1 

2k+3-7 
    -3 

k-2+7 
    2 

� � � � � �

� � � � � �

� � � � � �

� � �

� � � � � �

� � � � � �



  a2 - a1 =  -6i -  15j + 3k      

          b1 × b2 =      i        j      k   
     3      -1     1      
             -3      2      4 

 

Cont.....22 
 

---22--- 
 

   =     i (-4-2) - j (12+2) + k (6-3)   
 

   =     -6i - 15j + 3k      1 

     b1×b2 =     √(-6)2+(-15)2+32    =    √270           1 
 

  U;wure nwjh =             1 

  

=      

 

=      

     

=        

         

=     √270 

=     3√30                1 

¼dqy 1+1+1+1+1+1 = 6 vad½ 

vFkok vFkok vFkok vFkok OR    

    eku yhft, ABC lery dk lehdj.k gS 
 

+ + =  1       1 
 

 rc A,B,C ds funsZ'kkad Øe'k% 

      (α,o,o);  (o,β,o);  (o,o,γ)  gksaxs 

 '.'  lery fcUnq (a,b,c) ls xqtjrk gS 
 

.'.         +        +        =  1  ------- (i)   1 
 

ewy fcUnq O ls xqtjus okys fdlh lery dk lehdj.k gS 

� � �

� � �

� � �

(a2-a1) . (b1×b2) 

| b1×b2 | 

(-6i-15j+3k) . (-6i-15j+3k) 

√270 

� � � � � �

36 + 225 + 9 

√270 

 270 

√270 

x 
α 

y 
β 

z 
γ 

a 
α 

b 
β 

c 
γ 



x2 + y2 + z2 + 2ux + 2vy + 2wz  =  O 

ijUrq ;fn ;g fcUnq A(α,o,o);  B(o,β,o);  rFkk C(o,o,γ) ls xqtjrk gS rks 

α2 + 2uα = O ;   β2 + 2vβ =  O ;   γ2 + 2wγ = O  1 

Cont.....23 
 

---23--- 

 

 u =       ;     v =        ;    w =  
 

vr% OABC xksys dk lehdj.k gS 

a2 + y2 + z2 - αx - βy -  γz  =  O 
  

ftlds dsUnz ds funsZ'kkad ds fy,         ,     ,           1 

 

 u =       ;     v =        ;    w = 
 

;k  α = 2x,   β = 2y ;   γ = 2z      1 

;s eku lehdj.k (i) esa izfrLFkkfir djus ij 
 

      +       +         =  1 
 

;k       +       +         =  2 

 

  ;h vHkh"V fcUnq iFk gS A     1 

¼dqy 1+1+1+1+1+1 = 6 vad½ 

 

 

   

  † † † † † † † † † † 
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