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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 1 ls 5 rd oLrqfu"B iz'u gSa] ftlds vUrxZr fjDr 

LFkkuksa dh iwfrZ] lR;@vlR; 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 allotted 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    (5) vad vad vad vad    

Write the correct answer from the given option provided in every 
objective type questions.       (5 Marks) 
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¼v½¼v½¼v½¼v½      1        dh vkaf'kd fHkUu gS %  dh vkaf'kd fHkUu gS %  dh vkaf'kd fHkUu gS %  dh vkaf'kd fHkUu gS %    
      x (x+9) 

(i)   1        1    (ii)  1     1        (iii)       1          1      d  
  9x  9(x+9)  9x (x+9)        9x     9(x+9) 

(iv)  1      1     d   
  x  (x+9) 

(A) Partial fraction of       1             is :    
           x (x+9) 

(i)   1        1    (ii)  1     1        (iii)       1          1      d  
  9x  9(x+9)  9x (x+9)        9x     9(x+9) 

(iv)  1      1     d   
x       (x+9)             

    

¼c½¼c½¼c½¼c½    3tan-1 a cjkcj gS cjkcj gS cjkcj gS cjkcj gS %%%%    

(i) tan-1  (ii) tan-1  (iii) tan-1  (iv) tan-1 
 

(B) The value of 3tan-1 a is :  

(i) tan-1  (ii) tan-1  (iii) tan-1  (iv) tan-1 
 

¼l½¼l½¼l½¼l½    fcUnq fcUnq fcUnq fcUnq (7, 8, 9) dh lery dh lery dh lery dh lery y z ls nwjh gS  ls nwjh gS  ls nwjh gS  ls nwjh gS %%%%    

  (i) 7  (ii) 8  (iii) 9  (iv) √194 

  (C) Distance of the point (7, 8, 9) from the y z plane is :  

  (i) 7  (ii) 8  (iii) 9  (iv) √194 
 

  ¼n½¼n½¼n½¼n½    v{kksaa ls v{kksaa ls v{kksaa ls v{kksaa ls                             ds var% [k.M dkVus okys lery dk lehdj.k gS %ds var% [k.M dkVus okys lery dk lehdj.k gS %ds var% [k.M dkVus okys lery dk lehdj.k gS %ds var% [k.M dkVus okys lery dk lehdj.k gS %    
    

  (i) 2x + 3y + 4z = 1  (ii)     +        +       = 1   

(iii) 6x + 4y + 3z = 12  (iv) x + y + z = 12 
 

 (D) The equation of the plane which intercepts                  from the 

co-ordinate axes is  :  

  (i) 2x + 3y + 4z = 1  (ii)     +        +       = 1   

(iii) 6x + 4y + 3z = 12  (iv) x + y + z = 12 
 

 ¼b½¼b½¼b½¼b½    ;fn ;fn ;fn ;fn a = i - 2j + 3k rFkk  rFkk  rFkk  rFkk b = 3i + λj + k    ijLrj yEc gSa rks ijLrj yEc gSa rks ijLrj yEc gSa rks ijLrj yEc gSa rks π dk eku dk eku dk eku dk eku 
gksxk %gksxk %gksxk %gksxk %    

  (i) 0  (ii) 3  (iii) -3  (iv) 1 

 (E) If the vectors a = i - 2j + 3k and b = 3i + λj + k are 
perpendicular, then the value of π is :    

  (i) 0  (ii) 3  (iii) -3  (iv) 1 
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iziziziz----02020202    fuEufuEufuEufuEufyf[kr dFkufyf[kr dFkufyf[kr dFkufyf[kr dFkuksa esa lR;@vlR; crkb;s ksa esa lR;@vlR; crkb;s ksa esa lR;@vlR; crkb;s ksa esa lR;@vlR; crkb;s %%%%          (5) vad vad vad vad    

(i) lfn'k ;ksx Øe fofues; fu;e dk ikyu djrk gS A 

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

(iii)        (sin2x) dk eku sin2x gS A 

(iv) lglEcU/k xq.kkad] lekJ;.k xq.kkdksa dk lekUrj ek/; gksrk gS A 

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

Write True/False in the following statements :   (5 Marks) 

(a) The addition of vectors follow the commutative law. 

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

be zero. 

(c) Value of      (sin2x) is sin2x. 
 

(d) Coefficient of co-relation is the arithmetic mean of regression 

coefficients. 

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

iziziziz----03030303    lgh tksM+h cukb;s %lgh tksM+h cukb;s %lgh tksM+h cukb;s %lgh tksM+h cukb;s %                             (5) vad vad vad vad    
        ¼v½¼v½¼v½¼v½                                ¼c½¼c½¼c½¼c½    

(i) � tan x.dx   (a)    tan (ax+b) 
 

(ii) �ax.dx    (b) x2 
       2 
(iii) � sec2(ax+b).dx  (c) log secx 

(iv)       dx     (d) log (x + √x2 - a2) 
  √x2-a2 

 

(v)    elogx - dx   (e)    ax 
         logea 

Match the column :       (5 Marks) 
       (A)       (B) 

(i) � tan x.dx   (a)    tan (ax+b) 
 

(ii) �ax.dx    (b) x2 
       2 
(iii) � sec2(ax+b).dx  (c) log secx 

(iv)       dx     (d) log (x + √x2 - a2 
  √x2-a2 

 

(v)    elogx - dx   (e)    ax 
         logea             Cont...4 
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iziziziz----04040404    fjDr LFkkuksa dh iwfrZ dhftfjDr LFkkuksa dh iwfrZ dhftfjDr LFkkuksa dh iwfrZ dhftfjDr LFkkuksa dh iwfrZ dhft, %&, %&, %&, %&                     (5) vad vad vad vad    

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

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)  ;fn p vkSj q lekukUrj gS rks p = ----------------- gS A 

(iv) ;fn y=xn gks rks y dk n ok¡ vodyt -------------- 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 :-       (5 Marks) 

(a) The centre (o,o,o) and radius ....................... of the sphere (x-2) 

(x+2) + (y-3) (y+3) + (z-4) (z+4) = 0 

(b) Straight line  x+1     y-1    z+4  passes through the point ............... 
   2     3    5 

(c) If p and q are parallel then p = ....................... 

(d) If y=xn then the nth differentiation of y will be ....................... 

(e) A spherical Balloon having a variable radius of 3 c.m. then rate 

of change of volume will be ....................... 

iziziziz----00005555    fuEu iz'uksa esa izR;sd dk ,d 'kCn@okD; esa mRrj nhft, %fuEu iz'uksa esa izR;sd dk ,d 'kCn@okD; esa mRrj nhft, %fuEu iz'uksa esa izR;sd dk ,d 'kCn@okD; esa mRrj nhft, %fuEu iz'uksa esa izR;sd dk ,d 'kCn@okD; esa mRrj nhft, %      (5) vad vad vad vad    

(i) la[;kRed lehdj.k ds okLrfod ewy Kkr djus dh lcls izkphu fof/k 

dk uke fyf[k;s A 

(ii)  0.653172 E 05- 0.589185 E 05 = .................  

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

fyf[k;s A 

(iv) leyEc prqHkqZt fof/k dk lw= fyf[k;s A 

(v) � b f(x) dx ds fy;s flEilu fu;e lw= fyf[k;s A 

    Write the answer in one word/sentence each.   (5 Marks) 

(a) Write the name of Ancient method to find out the real root of a 

Numerical Equation. 

(b) 0.653172 E 05- 0.589185 E 05 = ................. 

Cont...5 

= = 

= = 

a 



---5--- 

(c) Write down the formula of Newton Raphson method to find out 

the square root of a number. 

(d) Write down the formula of Trapezoidal method. 

(e) Write down the Simpson's rule formula for  � b f(x) dx. 

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)                                ¼izR;sd iz'u ij 4 vad½¼izR;sd iz'u ij 4 vad½¼izR;sd iz'u ij 4 vad½¼izR;sd iz'u ij 4 vad½    

iziziziz----06060606       5x-11   dks vkaf'kd fHkUuksa esa O;Dr dhft, Adks vkaf'kd fHkUuksa esa O;Dr dhft, Adks vkaf'kd fHkUuksa esa O;Dr dhft, Adks vkaf'kd fHkUuksa esa O;Dr dhft, A             (4) vad vad vad vad    
    2x2 + x-6    

    Express into partial fraction     5x-11 
              2x2 + x-6  

vFkok vFkok vFkok vFkok OR 

       x3     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    
    (1-x)4            

    Express into partial fraction    x3 

             (x-1)4    

iziziziz----07070707    ;fn ;fn ;fn ;fn tan-1x + tan-1y + tan-1z =             gks rks fl) dhft;s fd gks rks fl) dhft;s fd gks rks fl) dhft;s fd gks rks fl) dhft;s fd xy + yz + zx = 1            

    If tan -1x + tan-1y + tan-1z =     the prove that xy + yz + zx = 1        (4) vad vad vad vad    

vFkok vFkok vFkok vFkok OR 

    gy dhft, %gy dhft, %gy dhft, %gy dhft, % 

     2a     2b 
    1+a2   1+b2 

 Solve the equation : 

     2a     2b 
    1+a2   1+b2 

iziziziz----08080808    ;fn ;fn ;fn ;fn y =  tan-1                          gks rks gks rks gks rks gks rks             dk eku Kkr djks Adk eku Kkr djks Adk eku Kkr djks Adk eku Kkr djks A        (4) vad vad vad vad    

    

    If  y = tan-1                       then find the value of      .    

vFkok vFkok vFkok vFkok OR 

    ;fn ;fn ;fn ;fn y =            gks rks dk    eku Kkr djks A  gks rks dk    eku Kkr djks A  gks rks dk    eku Kkr djks A  gks rks dk    eku Kkr djks A    

    If  y =             , Then find the value of                  
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iziziziz----09090909    tan3x 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         (4) vad vad vad vad    

    Differentiate tan3x by first principle. 

vFkok vFkok vFkok vFkok OR    

    ;fn ;fn ;fn ;fn sin y  = x cos (a+y) gks rks n'kkZbZ;s fd gks rks n'kkZbZ;s fd gks rks n'kkZbZ;s fd gks rks n'kkZbZ;s fd  dy    cos2(a+y) 
            dx       cos a 

 If sin y  = x cos (a+y) then show that dy  cos2(a+y) 
                   dx     cos a    

iziziziz----10101010    ,d d.k lehdj.k ,d d.k lehdj.k ,d d.k lehdj.k ,d d.k lehdj.k s = t3 - 9t2 + 3t + 1 ds vuqlkj ,d ljy js[kk esa xfreku ds vuqlkj ,d ljy js[kk esa xfreku ds vuqlkj ,d ljy js[kk esa xfreku ds vuqlkj ,d ljy js[kk esa xfreku 

gS A tgk¡ gS A tgk¡ gS A tgk¡ gS A tgk¡ s ehVj esa rFkk  ehVj esa rFkk  ehVj esa rFkk  ehVj esa rFkk t lsds.M esa ukis tkrs gSa A ;fn d.k dk osx  lsds.M esa ukis tkrs gSa A ;fn d.k dk osx  lsds.M esa ukis tkrs gSa A ;fn d.k dk osx  lsds.M esa ukis tkrs gSa A ;fn d.k dk osx -24                                

eheheheh----@ls@ls@ls@ls---- gks] rks d.k dk Roj.k Kkr dhft, A gks] rks d.k dk Roj.k Kkr dhft, A gks] rks d.k dk Roj.k Kkr dhft, A gks] rks d.k dk Roj.k Kkr dhft, A                (4) vad vad vad vad    

    A particle is moving in a straight line according to the law                    

s = t3 - 9t2 + 3t + 1, Where s represents the distance measured in 

metre and time t in second. If the velocity of the particle is -24 

m/.sec., Find the acceleration of the particle. 

vFkok vFkok vFkok vFkok OR 

    fl) dhft, fd fl) dhft, fd fl) dhft, fd fl) dhft, fd f(x) = x - cos x, x ds lHkh ekuksa ds fy;s o ds lHkh ekuksa ds fy;s o ds lHkh ekuksa ds fy;s o ds lHkh ekuksa ds fy;s o/kZeku gS A/kZeku gS A/kZeku gS A/kZeku gS A    

    Show that f(x) = x - cos x is increasing for all x. 

iziziziz----11111111    fl) dhft, fd nks LorU= pjksa ds fy;s dkyZ fi;lZu dk lglEcU/k xq.kkad fl) dhft, fd nks LorU= pjksa ds fy;s dkyZ fi;lZu dk lglEcU/k xq.kkad fl) dhft, fd nks LorU= pjksa ds fy;s dkyZ fi;lZu dk lglEcU/k xq.kkad fl) dhft, fd nks LorU= pjksa ds fy;s dkyZ fi;lZu dk lglEcU/k xq.kkad     

    'kwU; gksrk gS A mnkgj.k nsdj n'kkZbZ;s fd bldk foykse lR; ugha gS A'kwU; gksrk gS A mnkgj.k nsdj n'kkZbZ;s fd bldk foykse lR; ugha gS A'kwU; gksrk gS A mnkgj.k nsdj n'kkZbZ;s fd bldk foykse lR; ugha gS A'kwU; gksrk gS A mnkgj.k nsdj n'kkZbZ;s fd bldk foykse lR; ugha gS A            (4) vad vad vad vad    

    For the two independent variables prove that Karl Pearson's 

correlation coefficient is zero. Show by an example that its converse 

in not true. 

vFkok vFkok vFkok vFkok OR 

    fuEukafdr vkadM+ksa ds fy;s fuEukafdr vkadM+ksa ds fy;s fuEukafdr vkadM+ksa ds fy;s fuEukafdr vkadM+ksa ds fy;s x vkSj  vkSj  vkSj  vkSj y esa lglEcU/k xq.kkad dh x.kuk dhft, A esa lglEcU/k xq.kkad dh x.kuk dhft, A esa lglEcU/k xq.kkad dh x.kuk dhft, A esa lglEcU/k xq.kkad dh x.kuk dhft, A    

  x  : 65 66 67 68 69 70 71   

  y  : 67 68 66 69 72 72 69 

 Calculate the correlation coefficient between x and y for the 

following data :    

  x  : 65 66 67 68 69 70 71   

  y  : 67 68 66 69 72 72 69 
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iziziziz----12121212    ;fn lekJ;.k js[kkvksa ds chp dks.k ;fn lekJ;.k js[kkvksa ds chp dks.k ;fn lekJ;.k js[kkvksa ds chp dks.k ;fn lekJ;.k js[kkvksa ds chp dks.k θ gks rks fl) dhft, % gks rks fl) dhft, % gks rks fl) dhft, % gks rks fl) dhft, %        (4) vad vad vad vad    

  tan θ =      x .  y      P2 - 1 
         x2 + y2        P 

 If angle between two regression lines is θ then prove that :     

  tan θ =      x .  y      P2 - 1 
          x2 + y2        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 

mmmmfpr ewY; Kkr dhft, Afpr ewY; Kkr dhft, Afpr ewY; Kkr dhft, Afpr ewY; Kkr dhft, A    
        

 Xokfy;j Hkksiky 

vkSlr ewY; 65 67 

ekud fopyu 2.5 3.5 
 

    nks  uxjksa esa oLrq ds ewY;ksa esa lglEca/k xq.kkad 0nks  uxjksa esa oLrq ds ewY;ksa esa lglEca/k xq.kkad 0nks  uxjksa esa oLrq ds ewY;ksa esa lglEca/k xq.kkad 0nks  uxjksa esa oLrq ds ewY;ksa esa lglEca/k xq.kkad 0----8 gS A8 gS A8 gS A8 gS A    

    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. 

                                    ¼y?kq mRrjh; iz'u½¼y?kq mRrjh; iz'u½¼y?kq mRrjh; iz'u½¼y?kq mRrjh; iz'u½                ¼izR;sd iz'u ij ¼izR;sd iz'u ij ¼izR;sd iz'u ij ¼izR;sd iz'u ij 5555 vad½ vad½ vad½ vad½    
        (Short Answer Type Question)       (5 Marks Each) 

iziziziz----13131313    ∆ABC ds ds ds ds dks.k dks.k dks.k dks.k A dh dksT;k dh x.kuk dhft, tcfd 'kh"kZ dh dksT;k dh x.kuk dhft, tcfd 'kh"kZ dh dksT;k dh x.kuk dhft, tcfd 'kh"kZ dh dksT;k dh x.kuk dhft, tcfd 'kh"kZ A (1,-1,2), B 

(6,11,2) rFkk rFkk rFkk rFkk C (1,2,6) gS AgS AgS AgS A                        (5) vad vad vad vad    

    Calculate the cosine of Angle A of ∆ABC whose vertices are A (1,-

1,2), B (6,11,2) and C (1,2,6).    

vFkok vFkok vFkok vFkok OR    

    ml lery dk lehml lery dk lehml lery dk lehml lery dk leh---- Kkr dhft, tks fcUnqvk Kkr dhft, tks fcUnqvk Kkr dhft, tks fcUnqvk Kkr dhft, tks fcUnqvksa sa sa sa (2,2,-1) ls gksdj tkrk gS rFkk ls gksdj tkrk gS rFkk ls gksdj tkrk gS rFkk ls gksdj tkrk gS rFkk 

js[kk,¡ js[kk,¡ js[kk,¡ js[kk,¡           =                    =                    rFkkrFkkrFkkrFkk                    =                    =                dddds lekukUrj gS As lekukUrj gS As lekukUrj gS As lekukUrj gS A    
    

    Find the equation of the plane which passes through the pint               

(2,2,-1) and is parallel to lines              =                    =                    and                    =                    =                    

Cont...8 
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2        3        4 

 x        y        z 
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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      (5) vad vad vad vad 

 cos (α + β) = cos α cos β - sin α sin β 

 Prove by vector method that 

 cos (α + β) = cos α cos β - sin α sin β 

vFkok vFkok vFkok vFkok OR 

    ;fn ;fn ;fn ;fn a = 3i - j + 2k,  b = 2i + j - k rFkk  rFkk  rFkk  rFkk c = i - 2j + k gks rks fl) dhft, % gks rks fl) dhft, % gks rks fl) dhft, % gks rks fl) dhft, %    

    (a × b) × c  ≠  a × (b × c) 

 If  a = 3i - j + 2k,  b = 2i + j - k  and     c = i - 2j + k then prove that  

 (a × b) × c  ≠  a × (b × c) 

iziziziz----15151515    fl) djks fdfl) djks fdfl) djks fdfl) djks fd % % % %    lim      xn-an      (5) vad vad vad vad 
      x    a      x-a 

 Prove that :        lim     xn-an 
     x    a      x-a    

vFkok vFkok vFkok vFkok OR 
    lim         x tan x  dh x.kuk djks A dh x.kuk djks A dh x.kuk djks A dh x.kuk djks A    
    x    o    1 - cos2x 

 Evaluate  :  lim         x tan x         
                  x    o    1 - cos2x    

iziziziz----16161616    ijoy;ksa ijoy;ksa ijoy;ksa ijoy;ksa y2 = 4ax ,oa  ,oa  ,oa  ,oa x2 = 4ay ls f?kjs gq;s {ks= dk {ks=Qy Kkr djks A ls f?kjs gq;s {ks= dk {ks=Qy Kkr djks A ls f?kjs gq;s {ks= dk {ks=Qy Kkr djks A ls f?kjs gq;s {ks= dk {ks=Qy Kkr djks A  (5) vad vad vad vad    

        Find the area included between the parabola's y2 = 4ax  and  x2 = 4ay    

vFkok vFkok vFkok vFkok OR    

fuEufyf[kr dk eku Kkr djks %&fuEufyf[kr dk eku Kkr djks %&fuEufyf[kr dk eku Kkr djks %&fuEufyf[kr dk eku Kkr djks %& 

       x2 + 1 
    x4 + x2 + 1 

  Evaluate :- 

       x2 + 1 
    x4 + x2 + 1 

iziziziz----17171717    fl) dhft;s fd %&fl) dhft;s fd %&fl) dhft;s fd %&fl) dhft;s fd %&                                (5) vad vad vad vad    

        a + x 
        a - x 

  Prove that :- 

       a + x 
         a - x 

Cont...9 
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-a 
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√ 
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vFkok vFkok vFkok vFkok OR    

                      .dx dk eku Kkr dhft;s A dk eku Kkr dhft;s A dk eku Kkr dhft;s A dk eku Kkr dhft;s A    
 

Evaluate :    .dx    
 

iziziziz----18181818    vody lehdj.k vody lehdj.k vody lehdj.k vody lehdj.k (1-x2) dy + xy dx  =  xy2 dx  dks gy dhft, A dks gy dhft, A dks gy dhft, A dks gy dhft, A    (5) vad vad vad vad    

        Solve the differential equation (1-x2) dy + xy dx  =  xy2 dx    

vFkok vFkok vFkok vFkok OR    
vody lehvody lehvody lehvody leh---- gy dh gy dh gy dh gy dhft, %&ft, %&ft, %&ft, %& 

dy    x2 + 5xy + 4y2 
dx             x2 

  Solve the differential equation :- 

dy    x2 + 5xy + 4y2 
dx             x2 

iziziziz----19191919    ,d nkSM+ esa rhu ?kksM+s] ,d nkSM+ esa rhu ?kksM+s] ,d nkSM+ esa rhu ?kksM+s] ,d nkSM+ esa rhu ?kksM+s] A,B,C Hkkx ysrs gSa A  Hkkx ysrs gSa A  Hkkx ysrs gSa A  Hkkx ysrs gSa A A ds thrus dh laHkkouk  ds thrus dh laHkkouk  ds thrus dh laHkkouk  ds thrus dh laHkkouk B ls  ls  ls  ls 

nqxquh gS vkSj nqxquh gS vkSj nqxquh gS vkSj nqxquh gS vkSj B ds thrus dh laHkkouk  ds thrus dh laHkkouk  ds thrus dh laHkkouk  ds thrus dh laHkkouk C ls nqxquh  ls nqxquh  ls nqxquh  ls nqxquh gS A izR;sd ds thrus dh gS A izR;sd ds thrus dh gS A izR;sd ds thrus dh gS A izR;sd ds thrus dh 

D;k izkf;drk gS] bl ckr dh Hkh izkf;drk Kkr dhft, fd nkSM+ esa ?kksM+k D;k izkf;drk gS] bl ckr dh Hkh izkf;drk Kkr dhft, fd nkSM+ esa ?kksM+k D;k izkf;drk gS] bl ckr dh Hkh izkf;drk Kkr dhft, fd nkSM+ esa ?kksM+k D;k izkf;drk gS] bl ckr dh Hkh izkf;drk Kkr dhft, fd nkSM+ esa ?kksM+k B ;k  ;k  ;k  ;k 

C thrsxk  thrsxk  thrsxk  thrsxk \\\\                                    (5) vad vad vad vad    

A,B and C are three horses participating in a race. The chance of 

A's win is double of B and chance of B's win is double of C. Find 

out the probability for winning of each of team. Also find the 

probability  that horse B or C win the race. 

vFkok vFkok vFkok vFkok OR    

,d ik¡ls dks rhu ckj Qsadu,d ik¡ls dks rhu ckj Qsadu,d ik¡ls dks rhu ckj Qsadu,d ik¡ls dks rhu ckj Qsadus ij la[;k 6 vkus dk izkf;drk cas ij la[;k 6 vkus dk izkf;drk cas ij la[;k 6 vkus dk izkf;drk cas ij la[;k 6 vkus dk izkf;drk caVu ?kkr dhft,AVu ?kkr dhft,AVu ?kkr dhft,AVu ?kkr dhft,A    

Find the probability distribution of the number of sixes in three 
throws of a dice. 

                    ¼nh?kZ mRrjh; iz'u½¼nh?kZ mRrjh; iz'u½¼nh?kZ mRrjh; iz'u½¼nh?kZ mRrjh; iz'u½                ¼izR;sd iz'u ij ¼izR;sd iz'u ij ¼izR;sd iz'u ij ¼izR;sd iz'u ij 6666 vad½ vad½ vad½ vad½    
     (Long Answer Type Question)       (6 Marks Each) 

iziziziz----20202020    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 leh---- ftl ftl ftl ftlesa ;g fcUnq fLFkr gS] Kkr esa ;g fcUnq fLFkr gS] Kkr esa ;g fcUnq fLFkr gS] Kkr esa ;g fcUnq fLFkr gS] Kkr 

dhft;s Adhft;s Adhft;s Adhft;s A                                    (6) vad vad vad vad    

    Show that the lines         =         = and     =    =      are intersection. 

Find the point of intersection and the plane in which they lie. 
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x2 + 5x + 3 
x2 + 3x + 2 � 

x2 + 5x + 3 
x2 + 3x + 2 � 

= 

= 

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

 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 
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vFkok vFkok vFkok vFkok OR    

    ,d lery fLFkr fcUnq ,d lery fLFkr fcUnq ,d lery fLFkr fcUnq ,d lery fLFkr fcUnq (a,b,c) ls xqtjrk gS A n'kkZbZ;s fd bl ij ewy fcUnq ls ls xqtjrk gS A n'kkZbZ;s fd bl ij ewy fcUnq ls ls xqtjrk gS A n'kkZbZ;s fd bl ij ewy fcUnq ls ls xqtjrk gS A n'kkZbZ;s fd bl ij ewy fcUnq ls 

Mkys x;s yEc ds ikn dk fcUnqiFk] xksyk Mkys x;s yEc ds ikn dk fcUnqiFk] xksyk Mkys x;s yEc ds ikn dk fcUnqiFk] xksyk Mkys x;s yEc ds ikn dk fcUnqiFk] xksyk x2 + y2 + z2 - ax - by - cz = o gS A gS A gS A gS A    

    A plane passes through a fixed point (a,b,c) show that the locus of      

the foot of the perpendicular to it from the origin is the sphere                   

x2 + y2 + z2 - ax - by - cz = o    

iziziziz----21212121    ljy js[kkvksa ds chp dh U;wure nwjh Kkr dhft,] ftuds lfn'k lehdj.k ljy js[kkvksa ds chp dh U;wure nwjh Kkr dhft,] ftuds lfn'k lehdj.k ljy js[kkvksa ds chp dh U;wure nwjh Kkr dhft,] ftuds lfn'k lehdj.k ljy js[kkvksa ds chp dh U;wure nwjh Kkr dhft,] ftuds lfn'k lehdj.k 

fuEukuqlkj gSa %&fuEukuqlkj gSa %&fuEukuqlkj gSa %&fuEukuqlkj gSa %&                                (6) vad vad vad vad    

 r = 3i + 8j + 3k + λ (3i + j + k) 

 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) 

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

vFkok vFkok vFkok vFkok OR    

,d xksyk fcUnqvksa ,d xksyk fcUnqvksa ,d xksyk fcUnqvksa ,d xksyk fcUnqvksa (0,-2,-4) rFk rFk rFk rFkk k k k (2,-1,-1) ls xqtjrk gS rFkk bldk dsUnz js[kk  ls xqtjrk gS rFkk bldk dsUnz js[kk  ls xqtjrk gS rFkk bldk dsUnz js[kk  ls xqtjrk gS rFkk bldk dsUnz js[kk 

5y + 2z = 0 = 2x - 3y ij fLFkr gS A xksys dk leh ij fLFkr gS A xksys dk leh ij fLFkr gS A xksys dk leh ij fLFkr gS A xksys dk leh---- Kkr dhft, A Kkr dhft, A Kkr dhft, A Kkr dhft, A    
    

A sphere passes through the points (0,-2,-4) and (2,-1,-1). Its centre 

lies on the lines 5y + 2z = 0 = 2x - 3y. Find out the equation of the 

sphere. 
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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 mRrj %&        izR;sd lgh ij ¼1½ vad 

¼v½ (ii)  1     1         
     9x  9(x+9)  

    

¼c½ (iv) tan-1 

¼l½ (i) 7 

  ¼n½ (i) 2x + 3y + 4z = 1 

  ¼b½ (ii) 3      ¼dqy 1+1+1+1+1 = 5 vad½ 
iz-02 mRrj %&       izR;sd lgh ij ¼1½ vad 

(vi) lR; 

(vii)  vlR; 

(viii)  lR; 

(ix) vlR; 

(x) lR;       ¼dqy 1+1+1+1+1 = 5 vad½ 
iz-03 mRrj %&       izR;sd lgh ij ¼1½ vad 

(i) (c) log sec xd   

(ii) (e)    ax  d    

  logea 

(iii) (a)        tan (ax+b)  

(iv) (d) log (x + √x2 - a2  

(v) (b) x2    
    2        ¼dqy 1+1+1+1+1 = 5 vad½ 

iz-04 mRrj %&       izR;sd lgh ij ¼1½ vad 

(vi) f=T;k    =    √29 

(vii)  fcUnq (-1,1,-4)  

(viii)  p   =   λq  
(ix)  n 
(x) 36 π ?ku ls-eh- izfr lsd.M unit time  ¼dqy 1+1+1+1+1 = 5 vad½ 

             Cont...2 

3a-a3 
1-3a2 

1 
a 

∟ 
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iz-05 mRrj %&       izR;sd lgh ij ¼1½ vad 

(vi) feF;k vkoklh; fof/k 

(vii)  0.63987 E 04 

(viii)  xn+1  =       xn +  
 

(ix) � b f(x) dx =     [yo + 2 (y1+ y2+ .........yn-1) + yn]  tgk¡  h =   

 

(x) �b f(x) dx =     [yo+4(y1 + y3 + y5 .......... + yn-1) + yn + 2 (y2 + y4 +  
 

 .......... + yn-2) + yn] 

¼dqy 1+1+1+1+1 = 5 vad½ 
iz-06 mRrj %& 
    5x-11          5x-11     d  
 2x2 + x-6  (x+2) (2x-3) 

      5x-11       A             B     d  
 (x+2) (2x-3)  x+2        (2x-3)             (1) 

 5x - 11     = A (2x-3) + B (x+2) 

 ljy djus ij  

 A  =  3, B  =  1               (2) 

      5x-11        3             -1     d  
  2x2 + x - 6  x+2          2x-3             (1) 

¼dqy 1+2+1 = 4 vad½ 
vFkok OR 

      x3 
  (1-x)4 

 ekuk  y    =    1 - x 
  x    =    1 - y                (1) 

    x3        (1-y)3 
 (1-x)4        y4 

  =    1 - y3 - 3y + 3y2 
          y4     =       -          -         + 
 

         =       -          -         + 

 

         =       -          +        -           (2) 
 

         =              -             +              -         (1) 
 

¼dqy 1+2+1 = 4 vad½ 
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a 

1 
2 

N 
xn 

a 

h 
2 

b-a 
  n 

h 
3 

= 

= = 

= + 

= 

 1  y3 3y 3y2 
 y4 y4  y4  y4 

 1   1   3   3 
 y4  y  y3  y2 

 1   3   3   1 
 y4  y3  y2  y 

   1              3      3         1 
(1-x)4      (1-x)3      (1-x)2     1-x 
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iz-07 dk gy %& 

 ;fn tan-1x + tan-1y + tan-1z = 

 ekuk tan-1x = α,  tan-1y = β,  tan-1z = γ 

  x = tan α,  y = tan β,  z = tan γ             (1) 

   = α + β + γ   =                (1) 

   α + β  =      -  γ 

   tan (α + β)  =  tan(     - γ) 

   tanα + tanβ 
   1-tanα tanβ 

    x+y        1 
   1-xy     tanγ              (1) 

    x+y     1 
   1-xy     z 

   xz + yz  =  1 - xy 

   xy + yz + zx  =  1              (1) 

¼dqy 1+1+1+1 = 4 vad½ 

vFkok OR 

 sin-1         +  sin-1         =  2 tan-1x 

  2 tan-1 a + 2 tan-1 b  =  2 tan-1 x             (1) 

  tan-1 a + tan-1 b   =   tan-1 x 
 

  tan-1        =  tan-1 x               (2) 

           a+b 
          1-ab                (1) 

¼dqy 1+2+1 = 4 vad½ 

iz-08 dk gy A 

 y =  tan-1 
 

 ekuk x2 = cosθ   ;k  θ = cos-1x2              (1) 
 

 y = tan-1 

 

 y = tan-1                 (1) 
Cont...4 

π 
2
  

√1+x2 + √1-x2 
√1+x2 - √1-x2 

π 
2
  π 

2
  π 

2
  

=   cot γ 

= 

= 

  2a 
1+a2 

  2b 
1+b2 

 a+b 
1-ab 

x  = 

√1+cosθ + √1-cosθ 
√1+cosθ + √1-cosθ 

√2cos2     + √2sin2    
θ 

√2cos2     + √2sin2    
θ 

θ 
2 

θ 
2 

θ 
2 

θ 
2 



   ---4---  
 

 y = tan-1 
 

 

 y = tan-1 

  

 y = tan-1 tan  
 

 y =  
 

 y =       +      cos-1x2               (1) 

 x  ds lkis{k vodyu djus ij 

 dy   1       (-1) 
 dx   2  √1-(x2)2 

 dy    - x 
 dx √1-x4                 (1) 

¼dqy 1+1+1+1 = 4 vad½ 
vFkok OR 

  y   =   
  

  x ds lkis{k vodyu djus ij  

  dy (ex-e-x)    (ex+e-x) - (ex+e-x)    (ex-e-x) 
  dx     (ex-e-x)2             (2) 
   

   (ex-e-x) (ex-e-x) - (ex+e-x) (ex+e-x) 
       (ex-e-x)2 
 

   (ex-e-x)2 -  (ex+e-x)2 
     (ex-e-x)2 
 

   e2x + e-2x - 2 - (e2x + e-2x + 2)            (1) 
          (ex-e-x)2 
 

       - 4     d 
   (ex-e-x)2               (1) 

¼dqy 2+1+1 = 4 vad½ 
iz-09 dk gy  
 ekuk f(x)  =  tan3x 

  f(x+h) = tan3 (x+h) 

 izFke fl)kar ls  

   f(x)  =                 (1) 
Cont...5 

ex + e-x 
ex - e-x 

 d 
dx 

cos    + sin     
θ 

cos     + sin    
θ 

θ 
2 

θ 
2 

θ 
2 

θ 
2 

1+tan     
θ 

1-tan    
θ 

θ 
2 
θ 
2 

π      θ    
θ4      2    
θ 

+
θ 

π      θ    
θ4      2    
θ 

+
θ 

=   0  +         ×                ×  2 x   

=
θ 

π      θ    
θ4       2    
θ 

 d 
dx = 

= 

= 

= 

= 

lim f(x+h) - f(x) 
h    o          h 
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       (tan3x)  =               (1) 
 

           =   
 

 

           =                (1) 
 

           =    
 

           =    3 ×  1  ×   
 

           =    3 
 

           =     3sec23x              (1) 

¼dqy 1+1+1+1 = 4 vad½ 
vFkok OR 

 sin y  = x cos (a+y) ;k x  =  
 

 x ds lkis{k vodyu djus ij 

 cos y        =   x        cos (a+y) + cos (a+y)      .x           (1) 
 

 cos y        =   -x sin (a+y)       + cos (a+y).1 
 

 [cos y + x sin (a+y)]       =  cos (a+y) 
 

 [cos y +              sin (a+y)]      =  cos (a+y)            (1) 
 

 

 cos (a+y) cos y + sin (a+y) sin y      dy 
          cos (a+y)        dx 
 

 cos (a+y-y)        =  cos2 (a+y)              (1) 
 

 dy    cos2 (a+y) 
 dx        cos a                (1) 
    ¼dqy 1+1+1+1 = 4 vad½ 
iz-10 dk gy  

 s = t3 - 9t2 + 3t + 1   ------ (i) 

 lehdj.k (i) dk t ds lkis{k vodyu djus ij] 

          =   3t2 - 18t + 3  ------ (ii) 

Cont...6 

lim tan (3x+3h) - tan3x 
h    o                h 

 d 
dx 

lim sin (3x+3h) cos3x - sin3x cos(3x+3h)  
h    o     cos (3x+3h) cos3x 

                            h 

lim    sin (3x + 3h - 3x)  
h    o h cos (3x + 3h) cos3x 

lim 3sin3h      lim                    1 
h    o    3h          h     o    cos(3x+3h)cos3x 

          1 
cos3x . cos3x 

   1 
cos23

  sin y 
cos(a+y) 

dy 
dx 

 d 
dx 

 d 
dx 

dy 
dx 

dy 
dx 

dy 
dx 

siny 
cos(a+y) 

dy 
dx 

=  cos (a+y) 

dy 
dx 

= 

ds 
dt 
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          =   6t - 18   ------ (iii)            (1) 

 
 tc osx = -24 m/s rc lehdj.k (ii) ls 

         =   -24 = 3t2 - 18t + 3 

      t2 - 6t + 9 = 0 
         =    (t-3)2 = 0 
      t = 3 sec                (2) 
 lehdj.k (iii) ls t = 3 sec ij Roj.k] 

 Roj.k =        = 6 × 3 - 18 = 0              (1) 

 vFkkZr~ tc osx -24 m/sec. gksxk] rc Roj.k 'kwU; gksxk A 
¼dqy 1+2+1 = 4 vad½ 

vFkok OR 
 f(x) = x - cos x  

 f1(x) = 1 - (-sinx) = 1 + sin x              (1) 

 x ds lHkh ekuksa ds fy;s sin x dk eku -1 o 1 ds chp gksrk gksrk gS A 

 vFkkZr~ x ds lHkh ekuksa ds fy, -1 < sin x < 1 

 ;k -1 + 1 < sin x+1 < 1+1 

       0 < sin x+1 < 2                (2) 

  1 + sin x > 0 

       ;k  f1(x) > 0                (1) 

 vkr% leh- x ds fy, f1(x) o/kZeku Qyu gS A 
¼dqy 1+2+1 = 4 vad½ 

iz-11 ;fn x vkSj y nks Lora= pj gSa rks cov(x,y) = 0 

 .'.  � (a,y)  =       =          =  0 

 vr% nks Lora= pjksa ds fy, dkyZ fi;lZu dk lglaca/k xq.kkad 'kwU; gksrk gS A   (1) 
 foykse %& 
 mnkgj.k x : -3 -2 -1 0 1 2 3         (1) 
   y : 9 4 1 0 1 4 9 

 ;gk¡  �x = 0,   �y = 28,   �xy = 0,   n = 7 

 rc  cov (x,y) =       [�xy -     �x�y]             (1) 
  

     =      [0 -     × 0 × 28] = 0 
Cont...7 

 

d2s 
dt2 

ds 
dt 

d2s 
dt2 

cov (x,y) 
   n . y 

   0  d 
x . y 

�
 

�
 

�
 

�
 

1 
n 

1 
n 

1 
7 

1 
7 
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      .'. P (x,y)  =                  = 0 

 ge ns[krs gSa fd x o y esa lglaca/k ugha gSa ijUrq ;s pj lehdj.k y = x2 dks 
larq"V djrs gSa A 

 .'. x o y ,d nwljs ls Lora= ugha gSa A             (1) 
¼dqy 1+1+1+1 = 4 vad½ 

vFkok OR 

 x y x-x y-y (x-x) (y-y) (x-x)2 (y-y)2 

 65 67 -3 -2 6 9 4 

 66 68 -2 -1 2 4 1 

 67 66 -1 -3 3 1 9 

 68 69  0  0 0 0 0 

 69 72  1  3 3 1 9 

 70 72  2  3 6 4 9 

 71 69  3  0 0 9 0 

         476       483  0  0                   20              28              32         (2) 

  x  =  68,    y = 69 

  � (x-x) (y-y) = 20 

       � (x-x) (y-y) 
  √� (x-x)2  √� (y-y)2             (1) 

       20 
  √28 √32 

        = 0.67              (1) 
¼dqy 2+1+1 = 4 vad½ 

iz-12 dk gy   
  y dh x ij lekJ;.k js[kk dk leh- gS 

  y-y  =  byx (x-x)               (1) 

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

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

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

  x-x = bxy (y-y)               (1) 
 
 

 ;k Y =        x +   y -       . x   
 

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

Cont...8 

�
 

�
 cov (x.y) 

   n  y 

p  = 

= 

  1 d 
bxy 

  1   
bxy 

  1 d 
bxy 



 

---8--- 
 
 

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

 tan θ =  =               (1) 

 
 

          =   
 

 

  

          =                 (1) 

 

    
 

  =          

 
 

   .'.  tanθ  =   
 

          ¼dqy 1+1+1+1 = 4 vad½ 

vFkok OR 

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

  x = 65,   y = 67 

  x = 2.5,  y = 3.5  rFkk  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) 
 

 =    25y =  28x - 1820 + 1675 

     25y =  28 - 145 

         y =  28x - 145  
 

         y =        x - 
 

Cont...9 

  m1-m2d 

1+m1.m2 

byx -d 

1+byx. 

  1 d 
bxy 

  1 d 
bxy 

byx.bxy - 1d 
 byx + byx 

    y        x    
    x       y 
 

   x          y 
   y          x 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

�
 

   P.     + P. 

    P 2 - 1 
 

    x 2 + y 2 

 

     x   .  y 

�
 

�
 

�
 

�
 

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

�
 

�
 

�
 

�
 

Py 
  x 

�
 

�
 

0.8 × 3.5 
     2.5 

�
 

�
 

28 
25 

28 
25 

28 
25 

   P.     . P.      -1 

   P 



 

---9--- 

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

         y =       × 70 - 
 

            =    =  =  72.6            (1) 

 .'.  vHkh"V ewY; = 72.6  :i;s 

¼dqy 1+1+1+1 = 4 vad½ 

iz-13 dk gy A 

 

                   (1) 

 
 

 

 AB ds fnd~vuqikr 

   6-1,  11+1,  2-2 

   vFkkZr~  (5,12,0) 

 ;gk¡  a1 = 5,   b1 = 12,   c1 = 0              (1) 

  x2 = 0,   b2 = 3,     x2 = 4 
 

 cosθ =                   (1) 
 

  =                 (1) 

 

  = 
 

  =       =  
 

 cosθ =                    (1) 
¼dqy 1+1+1+1+1 = 5 vad½ 

vFkok OR 

 (2,2,-1) ls gksdj tkus okys lery dk lehdj.k  

 a(x-2) + b(y-2) + c(z+1) = 0    --------- (i) 
 

 ;g js[kk    =      =      rFkk      =      =    ds lekUrj gS A          (1) 

 rc 2a + 3b + 4c = 0  --------- (ii) 

  -2a + b + 3c = 0   --------- (iii) 
Cont...10 

28 
25 

29 
 5 

392 - 29 
     5 

363 
  5 

A 

B C 

(1,-1,2) 

(1,2,6) 
(6,11,2) 

       a1a2 + b1b2 + c1c2 

√x1
2+b1

2+c1
2 √a2

2+b2
2+c2

2 
    5 × 0 + 12 × 3 + 0 × 4 

   √52+122+0  √02+32+42 

         36 
   √169  √25 

  36       36 
13×5     65 

36 
13 

x       y       z 
2       3       4 

 x        y       z 
-2        1       3 



---10--- 
 

 = 
 

 =     =       =       =   k  ¼ekuk½ 

  a = 5k,   b = k1k,   c = 8k              (1) 

 ;g eku lehdj.k (i) esa j[kus ij 

     5k(x-2) - k1k(y-2) + 8k(z+1)  =  0             (1) 

          k [5x - 10 - 14y + 28 + 8z + 8]  =  0 

   5x - 14y + 8z + 26  =  0             (1) 

 ;gh lery dk lehdj.k gksxk A 
¼dqy 1+1+1+1+1 = 5 vad½ 

iz-14 dk gy  

 ekuk x- v{k vkSj y- v{k ds vuqfn'k 

 i o j ,dkad lfn'k gSa A 

  ∟POQ  =  α + β           
 

 ekuk OC o OD Øe'k% OP o OQ ds vuqfn'k ,dkad lfn'k gSa] ftlls fd 

  OC   =  OD    =  1               (1) 

 

 

 

                   (1) 

 

 
 

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

  OC   =  OD    =  1               (1) 

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

       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) 
Cont...11 

  a          b            c   d 
9-4      -8-6       2+6 

= = 

a         b          c d 
5       -14        8 

� �

(cosα, sinα) 

P 

X 

Q 

O 

Y 

j 
C 

i 

D 

α 

β 

. 

. 
(cosβ, sinβ) 

� �

� �

� � � �



 

---11--- 
 

vFkok OR 
 

 a = 3i - j + 2k,  b = 2i + j - k,  c = i - 2j + k  
 

   a × b    = i  j  k 
   3 -1  2 
   2  1 -1 

     =   -i + 7j + 5k               (1) 

 (a × b) × c     =  i  j k 
    -1  7 5 
     1 -2 1             (1) 

 (a × b) × c     = 17i + 6j - 5k  --------- (i) 

         b × c      = i  j  k 

    2  1 -1      

    1 -2  1             (1) 

    = -i  -3j  -5k 
  

 a × (b × c)     =  i  j  k  

     3 -1  2 

    -1 -3 -5             (1) 

 a × (b × c)     = 11i + 13j + 10k --------- (ii) 
 leh- (i) vkSj (ii) ls 
   (a × b) × c ≠ a × (b × c)             (1) 

¼dqy 1+1+1+1+1 = 5 vad½ 
iz-15 dk gy  

 ekuk x - a = h  ;k x = a + h 

 tc x    a   rFkk  h    o 

 lim  xn-ans         lim (a+h)h - an 
 x    a     x-a         h    o  a + h - a             (1) 

  lim     an(1 +    )n - an 
  h    o                h 

  lim    an      h   

n 
  h    o     h      a               (1) 

  lim    an    h n(n-1)     h   2 
  h    o     h    a    ∟     a            (1) 

Cont...12 

� � �

� � �

� � �

� � �

� � �

� � �

� � �

� � �

= 

= 
h 
a 

1 +          -1 = 

{ 1 + n.       +                           + .......}  ...1 ( ) 2 = 



 

---12--- 
 

  lim    an         h        n(n-1)     h2 
  h    o     h         a           ∟   a2            (1) 

  an [     +  'ks"k lHkh in 'kwU; ] 
 

      .an 
 

  nan-1                  (1) 

¼dqy 1+1+1+1+1 = 5 vad½ 

vFkok OR 
 lim         x tan x   
 x    o    1 - cos2x 

  lim         x tan x   
  x    o       2sin2x               (1) 

  1   lim       x sin x 
  2   x    o cosx 
    sin2x 

1   lim       x 
   2   x    o sinx cosx              (1) 

   1   lim    x      .    lim  1 
   2   x    o sinx       x    o     cosx            (1) 
   1          1 
   2        coso 
   1                 (1) 
   2 
   1                 (1) 
   2       ¼dqy 1+1+1+1+1 = 5 vad½ 
iz-16 fn;s gq, oØksa dks xzkQ vk—fr esa fn[kk;k gS A Nk;kafdr Hkkx dk {ks=Qy Kkr 

djuk gS A ;g {ks= OBACO gS A 
 

 

 

 

   

 

               (2) 
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[  n.       +                .        + ....... ] 
2 

= 

n 
a 

n 
a 

= 

= 

= 

×  1  × 

×  1  ×  1 

Y 

N 

O M 

A 

B 

C 

X 



 

---13--- 
    

A funsZ'kkad Kkr djus ds fy;s lehdj.kksa y2 = 4ax rFkk x2 = 4ay dks gy 

djuk gS A 

x4  =  16a2y2  =  16a2 (4ax) 

x4  =  64a3x 

   ;k x4 - 64a3  =  0 

   ;k  x = 0   ;k  x = 4a              (1) 

   {ks=Qy OBACO  =  {ks= OMACO - {ks= OMABO 

   =     y,dx -  y2dx 
 

   =     2√ax dx -    dx             (1) 
 

   = 2√a   x3/2 -    
 

   =      a2 -       a2 =      a2 oxZ bZdkbZ A            (1) 
¼dqy 1+1+1+1+1 = 5 vad½ 

vFkok OR 
        x2 + 1 
    x4 + x2 + 1 
 

        1 +  

    x2 + 1 + 
 

        (1+     )               (1) 

    (x -     )2 + 3          
 

 

   ekuk x -     =  t       ( 1+    )  dx = dt            (1) 
 

              dt  
      t2 + (√3)2 

  1         t 
   √3     √3               (1) 

     1     (x-     )              (1) 
   √3        √3 

     1       x2-1 
   √3      x√3              (1) 

¼dqy 1+1+1+1+1 = 5 vad½ 
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.dx 

4a 
� 
o 

4a 
� 
o 

4a 
� 
o 

4a 
� 
o 

x2 
4a 

2 
3 

4a 

o 

 1 
4a 

x3 
 3 

4a 

o 

32 
 3 

16 
 3 

16 
 3 

I      = � 
 1 
x2 

 1 
x2 

.dx        = � 

.dx 

 1 
x2 

 1 
x2 

       = � 

� .'.    I     = 

tan-1        = 

tan-1 
1 
x        = 

tan-1         +  c 

1 
x 

1 
x2 



 

---14--- 
iz-17 fl) dhft;s fd %& 

      a + x 
      a - x 

   ekuk x = a cosθ        dx = -a sinθdθ 

   ;fn x = -a  rc  cosθ = -1       θ = π 

         x = a  rc  cosθ = 1       θ = 0            (1) 
 

                 (-a sinθ) dθ 

 

          sinθ dθ 
 

             2sin θ/2 . cos θ/2  dθ           (1) 

 

          , sin θ/2 . cos θ/2  dθ 

 

      dθ              (1) 

 

           (1 + cosθ) dθ 

 

      dθ  +     cosθ dθ 

 

           dθ + a     cosθ dθ 
 

    a  [ θ ]  + a [sinθ]              (1) 
     

    a [π - o] + a [sinπ - sinθ]             (1) 

    aπ 

¼dqy 1+1+1+1+1 = 5 vad½ 

vFkok OR 

    = 1 +             = 1 +   
 

    = 1 +            -                (1) 
 

.'.           =   dx +                     dx -             dx 
 

Cont...15 

.dx  =  πa � 
a 

-a 

x2 + 5x + 3 
x2 + 3x + 2 

.'.    I     = 

� 
o 

π 

.'.    I     = a+a cosθ 
a-a cosθ √ 

√ 

             =      
-a

 � 
o 

π 

1+cosθ 
1-cosθ √ 

             =      
-a

 � 
o 

π 

2cos2θ/2 
2sin2θ/2 √ 

             =      
-a

 � 
o 

π 

cos θ/2 
sin θ/2 

2 

             =      
-a

 � 
o 

π 

θ 
2 

2 cos2 

             =      
-a

 � 
o 

π 

             =      
-a

 � 
o 

π 

� 
o 

π 

             =      
-a

 � 
π 

O 

� 
π 

o 

             =       
π 

O 

π 

o 

             =       

             =       

     2x+1 
x2 + 3x + 2 

 2x + 3 - 2  
x2 + 3x + 2 

     2x+3 
x2 + 3x + 2 

        2 
x2 + 3x + 2 

x2 + 5x + 3 
x2 + 3x + 2 

     2x+3 
x2 + 3x + 2 

        2 
x2 + 3x + 2 � � � �
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 = x + log (x2+3x+2) - 2                   (2) 

 

 = x + log (x2+3x+2) - 2 .           log              (1) 

 

 = x + log (x2+3x+2) - 2 log              (1) 
¼dqy 1+1+1+1+1 = 5 vad½ 

iz-18 dk gy 

  (1-x2) dy + xy dx  =  xy2 dx 

   (1-x2) dy = xy (y-1) dx 

      dy          x 
   y(y-1)        1-x2               (1) 

        dy              x 
     y(y-1)    1-x2 

          -1        1          1        -2xdx 
           y       y-1         2          1-x2 

- log y + log (y-1) = -     log (1-x2) + log c           (2) 

log       + log (1-x2)1/2 = log c 

log [         √1-x2]  =   log c             (1) 
 

       √-x2  =  c               (1) 
¼dqy 1+1+1+1+1 = 5 vad½ 

vFkok OR 

dy    x2 + 5xy + 4y2 
dx             x2 

dy              y            y     2 
dx              x             x              (1) 

  ekuk  y = vx            = v + x              (1) 
 

  v + x       = 1 + 5v + 4 v2 

x       =  4v2 + 4v + 1 
 

x       =  (2v+1)2  

    dv  dx 
(2v+1)2  x 

Cont...16 

= 

=    1 + 5          + 4 

     dx 
     3  

2   1  2 
    2      2 
�x =    - 

   1 

2 × 1 
2 

x +     -  
 

x +     + 

3 
2 

1 
2 

3 
2 

1 
2 

x+1 
x+2 

=             dx 

 =                 dx � �
 +            dy  =  - � �

1 
2 

y-1 
  y 

y-1 
  y 

y-1 
  y 

dy 
dx 

dv 
dx 

dv 
dx 

dv 
dx 

dv 
dx 

= 



 

---16--- 

        dv         dx 
   2(2v+1)2       x 

     -1 
2(2v+1)                (1) 

vr% iqu% v =     j[kus ij 

     -1 
2(2    +1)                (1) 
 

     -x 
2(2y+x) 
 

xc  =  e                (1) 

¼dqy 1+1+1+1+1 = 5 vad½ 

iz-19 ekuk /kksM+s A,B,C ds thrus dh izf;drk,¡ Øe'k% P(A), P(B), P(C) gS A           

ekuk P(C) = p 

 iz'ukuqlkj P(B) = 2P(C) 

    = 2P               (1) 

 rFkk  P(A) = 2P(B) = 2.(2p) 

    = 4p               (1) 

  .'.   P(A) + P(B) + P(C) = 1 

        4p + 2p + p = 1               (1) 

        p =  
 

 P(A) = 4p =     ,  P(B) = 2p =     ,  P(C) =  p  =  

 '.'  B o C ds thrus dh ?kVuk,¡ viothZ gSa A            (1) 

 .'.  P(B ;k C) = P(B)  +  P(C) 

     2 1 3 
     7 7 7            (1) 

¼dqy 1+1+1+1+1 = 5 vad½ 
vFkok OR 

,d ik¡ls dh rhu Qsadksa esa 6 izkIr gksus dh la[;k ds fy, pj jkf'k x gS rks x ds 

eku 0,1,2 vkSj 3 gks ldrs gSa A ,d Qsad esa lQyrk dh izkf;drk p vkSj 

vlQyrk dh izkf;drk q ekurs gSa A 

Cont...17 

= � �

=  log x + log c 

y 
x 

y 
x 

=  log x + log c 

=  log xc 

    -x 
2(2y+x) 

1 
7 

4 
7 

2 
7 

1 
7 

=       +       = 



 

---17--- 
 

;gk¡ p  =    ,   q =  1 -     =              (1) 

p(x=0) = q × q × q 

  =    ×     ×     = 

 p(x=1) = p × q × q + q × p × q + q × q × p         (1) 
 

   =    ×    ×    +    ×    ×    +    ×    ×  
 

   =        +          + = 

 p(x=2) = p × p × q + p × q × p + q × p × p         (1) 
 

   =    ×    ×    +    ×    ×    +    ×    × 
 

   =        +          + = 
 

 p(x=3) = p × p × p 
 

=    ×    × =            (1) 
 

X O 1 2 3 

P(x) 
125 
216 

75 
216 

15 
216 

1 
216 

 

  �p(x)  =        +         +  +            =   1         (1) 

¼dqy 1+1+1+1+1 = 5 vad½ 
iz-20 dk gy 
  '.'  nh xbZ js[kkvkaa ds izfrPNsn gksus dk izfrca/k 

  x2-x,       y2-y,      z2-z 
     a        b  c = 0            (1) 
     a1        b1 c1 
 

0+1       7-3      -7+2 
 .'.  -3         2  1 = 0 
    1        -3 2 
 

    1         4  -5 
   -3         2   1 = 0 
    1        -3  2 

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

    7 + 28 - 35  =  35 - 35 = 0 

    0   =   0 

  .'.   vr% js[kk,¡ izfrPNsn gSa A              Cont...18 

1 
6 

1 
6 

5 
6 

5 
6 

5 
6 

5 
6 

125 
216 

1 
6 

5 
6 

5 
6 

5 
6 

1 
6 

5 
6 

5 
6 

5 
6 

1 
6 

 25 
216 

 25 
216 

 25 
216 

 25 
216 

1 
6 

1 
6 

5 
6 

1 
6 

5 
6 

1 
6 

5 
6 

1 
6 

1 
6 

  5 
216 

  5 
216 

  5 
216 

 15 
216 

1 
6 

1 
6 

1 
6 

   1 
216 

125 
216 

 75 
216 

 15 
216 

   1 
216 



=           =        =    r 

=               =  

=           =        =    r ¼ekuk½ 

x 
r 

y 
r 

z 
r 
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  vc izfrPNsn fcUnq ds fy, nh gqbZ js[kk 

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

ij fdlh fcUnq ds funsZ'kkad (-3r-1, 2r+3, r-2) ;fn js[kk,¡ bl fcUnq ij izfrPNsnh 

gS rks ;g fcUnq nwljh nh gqbZ js[kk dks Hkh larq"V djsxk A           (1) 

-3r-1     2r+3-7 r-2+7 
   1         -3    2 

  gy djus ij r = -1  

vr% js[kk,¡ izfrPNsnh gSa rFkk izfrPNsnh fcUnq (2,1,-3) gS A           (1) 

ml lery dk lehdj.k ftlesa ;s js[kk,¡ fLFkr gSa & 

 x+1    y-3     z+2 

  -3      2       1        =     0 

   1      -3       2 

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

 7x + 7 + 7y - 21 + 72 + 14  =  0 

 x + y + z  =  0               (1) 
¼dqy 1+1+1+1+1+1 = 6 vad½ 

vFkok OR 

 fcUnq (a,b,c) ls xqtjus okys fdlh lery dk lehdj.k  

  A(x-a) + B(y-b) + C(z-c)  =  0  ------- (i)          (1) 

 ;fn ewy fcUnq 0(0,0,0) ls bl lery ij Mkys x;s yac dk ikn P gks rks OP 

dk lehdj.k gksxk A 

  x-0        y-0       z-0               (1) 
   A     B       C 

 bl js[kk ij fLFkr fdlh fcUnq ds funsZ'kkad (Ar, Br, Cr,) gS A ;fn fcUnq P gks 

rks ;g (i) dks larq"V djsxk A 

  .'.  A(Ar-a) + B(Br-b) + C(Cr-c)    =    0 

 ;k r(A2+B2+C2)  =  aA + bB + cC  ------- (ii)          (1) 

       P ds fcUnq iFk ds fy,  x = Ar,   y = Br,   z = Cr 
 

    .'. A =     ,   B =     ,  C =              (1) 
Cont...19 



r        +  +   =   +   +                (1) 

 

---19--- 
 

       ;s eku leh- (2) esa j[kus ij fcUnqiFk gS & 

            x2        y2       z2       ax       by       cz 
   r2   r2   r2    r    r     r 

       x2+y2+z2  =  ax + by + cz 

     x2+y2+z2  =  ax - by - cz   =   0             (1) 

¼dqy 1+1+1+1+1+1 = 6 vad½ 

iz-21 dk gy   

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

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

    lehdj.k (1)  a1 =  3i + 8j + 3k,  b1 = 3i + j + k           (1)  

   leh-  (2)  ls  a2 =  3i + 7j + 6k,  b2 = -3i + 2j + 4k 

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

  a2 - a1 =  -6i -  15j + 3k             (1) 

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

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

   =     -6i - 15j + 3k 

     b1×b2 =     √36+225+9    =    √270           (1) 

  U;wure nwjh =      (a2 - a1) . (b1 × b2) 
 

            b1 × b2             (1) 

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

           √270            (1) 

=     36 + 225 + 9 
    √270 

 

=      270 
       √270 

 

=     √270 
 

=     3√30              (1) 

¼dqy 1+1+1+1+1+1 = 6 vad½ 

Cont...19 
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� � � � � �
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� � � � � �
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vFkok OR 

ekuk xksys dk lehdj.k gS  

x2 + y2 + z2 + 24x + 2vy + 2wz + d  =  0 -------- (i) 

rks xksys dk dsUnz (-4, -v, -w)             (1) 

pwafd xksys dk dsUnz js[kk 5y + 2z  =  0  2x - 3y ij fLFkr gS] blfy, 

5v + 2w  =  0    -------- (ii) 

,oa 24  -  30  =  0    -------- (iii)          (1) 

pwafd xksyk fcUnq (0,-2,-4) rFkk (2,-1,-1) ls gksdj xqtjrk gS  

blfy,  0 + 4 + 16 + 0 - 4v - 8w + d  =  0 

  4v + 8w - d  =  20  -------- (iv)          (1) 

,oa 4 + 1 + 1 + 4u - 2v - 2w + d  =  0 

 4u - 2v - 2w + d  =  -6 -------- (v) 

 4u + v + 3w  =  14  [leh- (4) + (5)] 

2u + v + 2w  =  7  -------- (vi)  

4v + 3w  =  7  -------- (vii) [leh- (6) - (3)]  

    ,oa 15v + 6w  =  0  --------(viii)[leh- (2) × (3)] 

     8v + 6w  =   14  ---------(ix)[leh-(7)×(2) ls] 

     7v  =  -14 [leh- (8) - (9) ls]           (1) 

     v  =  -2 

lehdj.k (2) esa v dk eku j[kus ij] 

  5(-2) + 2w  =  0       w  =       =  5 

lehdj.k (3) esa v dk eku j[kus ij] 

  2u - 3(-2)  =  0        u  =      =  -3           (1) 

lehdj.k (5) esa u,v,w dk eku j[kus ij] 

  4(-3) - 2(-2) - 2(5) + d  =  -6 

  d  =  12 

u, v, w ,oa d ds eku lehdj.k (1) esa j[kus ij 

x2 + y2 + z2 + 2(-3) x + 2(-2) y + 2 (5) z + 12  =  0 

 x2 + y2 + z2 - 6x - 4y + 10z + 12  =  0 

.'.  xksys dk lehdj.k  

x2 + y2 + z2 - 6x - 4y + 10z + 12  =  0            (1) 
¼dqy 1+1+1+1+1+1 = 6 vad½ 
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