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SECTION – A 

Differential equation 

1. Which of the following is true for y(x) that satisfies the differential equation  

dy

dx
= xy-1+x-y;y(0) = 0 : 

 (1) y(1) = 1 

(2)  y(1) = 

1

2e 1  

(3) y(1) = 
1 1

2 2e e


  

(4) y(1) = 



1

2e 1  

y(x), tks vody lEkhdj.k 
dy

dx
= xy-1+x-y;y(0) = 0 dks lUrq"V djrk gS] ds fy, fuEu esa ls dkSu lk lR; gS \ 

 (1) y(1) = 1 

(2)  y(1) = 

1

2e 1  

(3) y(1) = 
1 1

2 2e e


  

(4) y(1) = 



1

2e 1

 Ans. (4) 

 
Sol.    

dy
x 1 y x 1

dx
     

    
dy

x 1 y 1
dx

    

  1
1
 



dy
x dx

y
 

  
2x

n y 1 x c
2

     

 X = 0, y = 0 c 0    
2x

n y 1 x
2

     

 putting x = 1, n(y + 1) =
1 1

1
2 2
    

 .. 

 
1

2y e 1


   

  
1

2y 1 e 1


    



 

 

 

DETERMINANT 

2. The system of equations kx + y + z=1, x + ky + z=k and x + y + zk =k2 has no solution if k is 

equal to: 

 (1) -2 

 

(2) -1 

 (3) 1 

 

(4) 0 

lehdj.k fudk; kx + y + z=1, x + ky + z=k rFkk x + y + zk =k2 dk dksbZ gy ughsa gS ;fn k cjkcj gS : 

 (1) -2 

 

(2) -1 

 (3) 1 

 

(4) 0 

 

Ans. (1)  

Sol. 

k 1 1

D 1 k 1 0

1 1 k

   

  k(k2 – 1) – (k – 1) + (1 – k) = 0 

 (k – 1) (k2 + k – 1 – 1) = 0 

 (k – 1) (k2 + k – 2) = 0 

 (k –1) (k –1) (k + 2) = 0 

k = 1, k = 2 

for k = 1 equation identical so k = –2 for no solution. 

Progressions 

3. The value of 
1

4
1

5
1

4
1

5
4 .......








 

    is: 

 (1) 
4

2 30
5

   

 

(2)  
4

4 30
5

  

 (3)  
2

2 30
5

  

 

(4) 
2

5 0
5

3  
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1
4

1
5

1
4

1
5

4 .......








 

   dk eku gS : 

 (1) 
4

2 30
5

   

 

(2) 
4

4 30
5

  

 (3) 
2

2 30
5

  

 

(4) 
2

5 0
5

3  

 

Ans. (3)  

Sol. 
1

y 4

5
y

 




 

  
y

y 4
5y 1

 


 

  5y2–20y–4 = 0 

  
20 400 80

y
10

 
  

 
20 4 30

y ,y 0
10


   

 
10 2 30

y
5


  

Mathematics reasoning 

4. If the Boolean expression (p q)  (q * (  P)) is a tautology, then the Boolean expression p * 

(∼q) is equivalent to: 

 (1) p q  

 (2) p q  

 (3) q p  

 (4)  q p  

 

 



 

 

;fn cwyh; O;atd (p q)  (q * (  P)) ,d iqu:fDr gS] rks cwyh; O;atd p * (∼q) fdl ds rqY; gS : 

 (1) p q   (2) p q   (3) q p   (4)  q p  

 

Ans. (3)  

Sol. (pq)   (q* P) 

 P q pq        q* P          q        qp     ( qp) 

 T T T  T  F  F  T 

 T F F  F  T  T  F  

 F T T  T  F  F  T 

 F F T  T  T  F  T 

   (  qp)  = q   p 

   =  p  q 

  * is equivalent to  

  p *  q = p  q 

  =  q  p  

  = q p    

Circle 

5. Choose the incorrect statement about the two circles whose equations are given below: 

 X2+y2-10x-10y+41=0 and  

 X2+y2-16x-10y+80=0  

(1) Distance between two centres is the average of radii of both the circles. 

(2) Circles have two intersection points. 

(3) Both circles’ centres lie inside region of one another. 

(4) Both circles pass through the centre of each other. 

nks o`Ÿkksa : 

 X2+y2-10x-10y+41=0 rFkk 

 X2+y2-16x-10y+80=0  

 ds fy, vlR; dFku pqfu, % 

(1) nks dsUnzksa ds chp dh nwjh nksuksa o`Ÿkksa dh f=T;kvksa dk ek/; gS 

(2) o`Ÿkksa ds nks izfrPNsnu fcanq gS 

(3) nks o`Ÿkksa ds dsUnz ,d nwljs ds vkarfjd Hkkx esa gS 

(4) nksuksa o`Ÿk ,d nwljs ds dsUnz ls gksdj tkrs gS 
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Ans. (3) 

Sol. C1 (5, 5), C2 (8, 5) 

position of C1(5, 5) in S2 = 0 

= 25 + 25 – 80 – 50 + 80 

= 0 

position of C2(8, 5) in S1 = 0 

  64 + 25 – 80 – 50 + 41 

= 0 

Inverse Trigonometric Functions 

6. The sum of possible values of x for  1 1 11 8
tan 1 cot tan

1 31

     
     

   
x

x
  is: 

 (1) 
33

4
   (2) 

32

4
   (3) 

31

4
   (4) 

30

4
  

 1 1 11 8
tan 1 cot tan

1 31

     
     

   
x

x
  ds fy, x ds laHko ekuksa dk ;ksxQy gS : 

 (1) 
33

4
   (2) 

32

4
   (3) 

31

4
   (4) 

30

4
  

Ans. (2) 

Sol. Taking tan both sides 

 
   

   

1 x x 1 8

311 1 x x 1

  


  
 

 
2

2x 8

312 x
 


 

  4x2+31x-8 = 0 

 
1

x 8,
4

    

 but at 
1

x
4

  

 LHS>
2


and RHS<

2


 

So, only solution is x = –8 

 

 

 

 

 

 



 

 

VECTOR  

7. Let 2 3 ˆˆ ˆ 4  a i j k  and ˆˆ ˆ7 6b i + j - k   

 

 If  ˆˆ ˆr a r b,r . i 2j k 3       , then  ˆˆ ˆr. 2i 3j k   is equal to : 

(1) 10 (2) 13 (3) 12 (4) 8 

ekuk 2 3 ˆˆ ˆ 4  a i j k  rFkk ˆˆ ˆ7 6b i + j - k   

 ;fn  ˆˆ ˆr a r b,r . i 2j k 3       gS] rks  ˆˆ ˆr. 2i 3j k   cjkcj gS : 

(1) 10 (2) 13 (3) 12 (4) 8 

 

Ans. (3) 

Sol.  2, 3,4 a   ,  7,1, 6 b  

 0   r a r b  

   0  r a b  

   r a b   

  5 4 10  i j kr   

  3 ?2, ,1 r   

if   1, 2, 31  r  

  35 8 10         = 1 

  (-5, -4, 10) . (2, -3, 1) 

   –10 + 12 + 10 = 12 

 

3-D  

8. The equation of the plane which contains the y-axis and passes through the point (1, 2, 3)is: 

 (1) 3x + z = 6 

 (2) 3x –z=0 

 (3) x + 3z=10 

 (4) x + 3z = 0 

 fcanq (1, 2, 3) ls gksdj tkus okys lery] ftleas y-v{k fLFkr gS] dk lehdj.k gS : 

 (1) 3x + z = 6 

 (2) 3x –z=0 

 (3) x + 3z=10 

 (4) x + 3z = 0 
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Ans. (2) 

Sol. Let the equation of the plane is a(x – 1) + b(y – 2) + c (z – 3) = 0 

Y–axis lies on it D.R.’s of y-axis are 0, 1, 0 

0.a + 1.b + 0.c = 0   b = 0 

 Equation of plane is a(x – 1) + c (z – 3) = 0 

x = 0, z = 0 also satisfy it –a – 3c = 0   a = –3c 

–3c (x – 1) + c (z – 3) = 0 

–3x + 3 + z – 3 = 0 

 3x – z = 0 

 

MATRIX 

9. If 
0 sin

A
sin 0

 
  

 
 and det 2 1

A I 0
2

 
  

 
, then  a possible value of   is: 

 (1)
6


 (2) 

2


 (3)

3


 (4) 

4


 

 ;fn 
0 sin

A
sin 0

 
  

 
 rFkk det 2 1

A I 0
2

 
  

 
 gS] rks   dk ,d laHko eku gS : 

 (1)
6


 (2) 

2


 (3)

3


 (4) 

4


 

Ans. (4) 

Sol. 
2

2

2

0 sin 0 sin sin 0
A

sin 0 sin 0 0 sin

      
      

       
 

 

2
2

2

2
2

1 1
0 sin 0

sin 01 2 2
A I

2 1 10 sin
0 0 sin

2 2

   
     

       
       

      

 

 2 1
A I 0

2
    

 

2

2

1
sin 0

2
0

1
0 sin

2

 

 

 

 

 

2

2 21 1
sin 0 sin

2 2

 
       

 
 

1 1
sin ,

2 2
     

 .. 

 

 

 



 

 

Circle 

10 The line 2x–y+1=0 is a tangent to the circle at the point (2,5) and the centre of the circle lies 

on x-2y=4. Then, the radius of the circle is: 

 (1) 4 5  

 (2) 5 3  

 (3) 3 5  

 (4) 5 4  

 ,d o`Ÿk ds fcanq (2, 5) ij Li'kZ js[kk dk lehdj.k 2x–y+1=0 gS rFkk o`Ÿk dk dsUnz js[kk x-2y=4 Ikj gSA rks o`Ÿk dh 

f=T;k gS : 

 (1) 4 5  

 (2) 5 3  

 (3) .. 

 (4) 5 4  

 

Ans. (3) 

Sol.  

 

m1 x m2 = –1 

4
5

2 2 1
2




  


a

a
 

14
1

2


 



a

a
 

a – 14 = 2 – a 

2a = 16 

8a  

   Centre (8, 2) 

Radius = 36 9  = 45   

 = 3 5  

P(2, 5) m2 = 2 
2x – y + 1 = 0 

m1 

Centre (a,
4

2

a
 ) 

x – 2y = 4 
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Permutation Combination 

11. Team ‘A’ consists of 7 boys and n girls and Team ‘B’ has 4 boys and 6 girls. If a total of 52 

single matches can be arranged between these two teams when a boy plays against a boy and 

a girl plays against a girl, then n is equal to: 

 (1) 5 

 (2) 6 

 (3) 2 

 (4) 4 

 Vhe ‘A’ esa 7 yM+ds rFkk n yM+fd;k¡ gSa rFkk Vhe ‘B’ esa 4 yM+ds rFkk 6 yM+fd;k¡ gSaA ;fn bu nks Vhe ds chp dqy 52 

,dy eSap vk;ksftr fd, tk ldrs gS] tc ,d yM+dk] ,d yM+ds ds fo:} [ksyrk gS rFkk ,d yM+dh] ,d yM+dh ds fo:) 

[ksyrh gS] rks n cjkcj gS : 

 (1) 5 

 (2) 6 

 (3) 2 

 (4) 4 

 

Ans. (4) 

Sol. 

 7 × 4 + 6 × n = 52 

6n = 24 

   n = 4 

 

Solution of Triangle  

12. In a triangle PQR, the co-ordinates of the points P and Q are (-2, 4) and (4, -2) respectively. If 

the equation of the perpendicular bisector of PR is 2x – y + 2 = 0, then the centre of the 

circumcircle of the PQR is: 

 (1) (-2, -2) 

 (2) (0, 2) 

 (3) (-1, 0) 

 (4) (1, 4) 

 ,d f=Hkqt PQR esa, fcanqvksa P rFkk Q ds funsaZ'kkad Øe'k% (-2, 4) rFkk (4, -2) gSA ;fn PR ds yEc lef}Hkktd dk 

lehdj.k 2x – y + 2 = 0 gS, rks PQR ds ifjo`r dk dsUnz gS : 

 (1) (-2, -2) 

 (2) (0, 2) 

 (3) (-1, 0) 

 (4) (1, 4) 

 

 

 



 

 

Ans. (1) 

Sol.  

Perpendicular bisector of PR : 2x – y + 2 = 0 .....(1) 

Mid-point of PQ  M(1,1) 

Equation of perpendicular bisector of PQ : x – y = 0 ......(2) 

 POI of equation (1) & (2) is circumcentre 

 So, circumcentre (–2,–2) 

 

Inverse Trigonometric Functions  

13. If  1 1 1 1 1cot cot 2 cot 8 cot 18 cot 32 .......          upto 100 terms, then   is: 

 (1) 1.03  (2) 1.00 (3) 1.01 (4) 1.02 

 ;fn  1 1 1 1 1cot cot 2 cot 8 cot 18 cot 32 .......           100 inksa rd] rks   cjkcj gS : 

 (1) 1.03 (2) 1.00 (3) 1.01 (4) 1.02 

Ans. (3) 

Sol. RHS =
100

1 2

1

cot 2




n

n  
100

1

1
2

2

4
tan



 
 
 


n

n
 

 
   

  

100
1

1

t
2 1 2 1

1 2
an

1 2 1





   
 
    


n

n n

n n
 

    
0

1
10

1

1

2 1 tan 2 1tan



  
n

n n   

 = tan-1 201 – tan-11 

 = tan-1 200

202

 
 
 

  

 1 1 101
cot cot

100

   
   

 
   

 1.01   

P (-2, 4) 

(1, 1) 

M 

 

Q 

(4, -2) 

R 
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Monotonocity  

14. Which of the following statements is incorrect for the function  g   for R   such that

 
3

6

sin x
g dx

cos x sin x





 



 


  

 (1) g( ) is a strictly decreasing function 

 (2) g( ) has an inflection point at 
1

2
    

 (3) g( ) is an even function 

 (4) g( ) is a strictly increasing function. 

 Qyu  
3

6

sin x
g dx

cos x sin x





 



 


 , ds fy, R   ds fy, fuEu esa ls dkSu lk dFku vlR; gS \ 

 (1) g( ) ,d fujarj àleku Qyu gS 

 (2) g( ) dk 
1

2
   ij ,d ufr ifjorZu fcanq gS 

 (3) g( ) ,d le Qyu gS 

 (4) g( ) ,d fujarj o/kZeku Qyu gS 

 

Ans. (1 OR 2 OR 3/Bonus) 

Sol. g(x) = 
12


 by applying prop. x  a + b – x. 

Binomial Theorem  

15. If the fourth term in the expansion of  2
7

log xx x is 4480, then the value of x where x N  is 

equal to: 

 (1) 4 (2) 3 (3) 2 (4) 1 

 ;fn  2
7

log xx x ds izlkj esa pkSFkk in 4480 gS] rks x (x N ) dk eku gS : 

 (1) 4 (2) 3 (3) 2 (4) 1 

Ans. (3) 

Sol.  2
3

log7 4
3

x
C x x  = 4480   2

3
log435

x
x x = 4480   2

3
log4 x

x x  = 128 

take log w.r.t base 2 we get 4log2x + 3log2  2log xx = log2 128 

Let log2x = y  4y + 3y2 = 7 

7
1,

3


 y  2

7
log 1,

3


 x   

x = 2, x = 2–7/3 



 

 

Probability 

16. Two dices are rolled. If both dices have six faces numbered 1, 2, 3, 5, 7 and 11, then the 

probability that the sum of the numbers on the top faces is less than or equal to 8 is: 

  

(1) 
17

36
 

(2) 
4

9
 

(3) 
5

12
 

(4) 
1

2
 

 nks iklas Qsadsa tkrs gSA ;fn nksuksa iklksa ds N% ryksa (faces)  ij vafdr la[;k,¡ 1, 2, 3, 5, 7 rFkk 11 gS rks Åij ds ryksa 

ij izdV gksus okyh la[;kvksa dk ;ksxQy  8 gksus dh izkf;drk gS : 

  

(1) 
17

36
 

(2) 
4

9
 

(3) 
5

12
 

(4) 
1

2
 

 

Ans. (1) 

 

Sol. n(S) = 36 

possible ordered pair ; (1, 1), (1, 2), (1, 3), (1, 5), (1, 7), (2, 1), (2, 2), (2, 3), (2, 5), (3, 1), 

(3, 2), (3, 3), (3, 5), (5, 1), (5, 2), (5, 3), (7, 1) 

Number of ordered pair = 17 

 Probability = 
17

36
 

Function 

17. The inverse of y = 5logx is: 

 (1) x = 5logy 

 (2)x= ylog5 

 (3)

1

log5x y  

 (4) 
1

logyx 5  
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 y = 5logx dk izfrykse gS : 

 (1) x = 5logy 

 (2)x= ylog5 

 (3)

1

log5x y  

 (4) 
1

logyx 5  

 

Ans. (3) 

Sol. y = 
log

5 e x
  

 log5 y = loge x  

 x = 5log y
e   

  

Probability 

18. In a school, there are three types of games to be played. Some of the students play two types 

of games, but none play all the three games. Which Venn diagrams can justify the above 

statements. 

         

(1) P and R  

(2) P and Q 

(3) None of these  

(4) Q and R 

 

 ,d Ldwy esa rhu rjg ds [ksy [ksys tkrs gSA dqN Nk= nks rjg ds [ksy [ksyrs gSa] ijUrq dksbZ Hkh lHkh rhu [ksy ugha [ksyrk 

gSZA mi;qZDr dFku dks dkSu ls osu vkjs[k n'kkZrh gS \ 

 

Q R P 



 

 

         

 

(1) P rFkk R 

(2) P rFkk Q 

(3) buesa ls dksbZ ugha 

(4) Q rFkk R 

 

Ans. (3) 

Sol. In are the (A), (B), (C) there are some students which play all the three games hence no venn 

diagram is correct. 

 

 

Complex Number  

19. The area of the triangle with vertices A(z), B(iz) and C(z+iz) is: 

 (1) 
21

z iz
2

  

 (2) 1 

 (3) 
1

2
 

 (4) 
21

z
2

 

 'kh"kksZa A(z), B(iz) rFkk C(z+iz) okys f=Hkqt dk {ks=Qy gS : 

 (1) 
21

z iz
2

  

 (2) 1 

 (3) 
1

2
 

 (4) 
21

z
2

 

 

 

Q R P 
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Ans. (4) 

Sol.  

 Area of 
1

2
  (area of square)  

21
| |

2
 z   

Limits  

20. The value of 
   2 21 1

3
x 0

cos x x .sin x x
lim

x x

 



       


, where [x] denotes the greatest integer   x is : 

 (1) 0 

 (2)
4


 

 (3) 
2


 

 (4)   

 
   2 21 1

3
x 0

cos x x .sin x x
lim

x x

 



       


] tgk¡ [x] egŸke iw.kkZad   x gS] dk eku gS : 

 (1) 0 

 (2)
4


 

 (3) 
2


 

 (4)   

Ans. (3) 

Sol. 
     
 

2 21 1

20

cos sin
lim

1


 



 

x

x x x x

x x
 

 
1 1

0

cos sin
lim

2

 


 

x

x x

x


  

 

R (z+iz) 

P(z) 

Q(iz) 

O 

|z| 
|z| 

y 



 

 

 

SECTION - B 

 

Probability  

1. Let there by three independent events E1, E2 and E3. The probability that only E1 occurs is , 

only 2
E occurs is  and only E3 occurs is  . Let ‘p’ denote the probability of none of events 

occurs that satisfies the equations  2 p      and  3 p 2     . All the given probabilities 

are assumed to lie in the interval (0, 1) 

 Then, 1

3

Pr obability of occurrenceof E

Pr obability of occurrenceof E
 is equal to_____________. 

 ekuk E1, E2 rFkk E3 Lora= ?kVuk;sa gSaA dsoy E1 ds ?kfVr gksus dh izkf;drk   gS] dsoy E2 ds ?kfVr gksus dh izkf;drk 

gS rFkk dsoy E3 ds ?kfVr gksus dh izkf;drk   gSA ekuk fdlh Hkh ?kVuk ds u ?kVus dh izkf;dkrk ‘p’ gS] tks lehdj.kksa 

 2 p      rFkk  3 p 2      dks lrqUV djrk gSA lHkh nh xbZ izkf;drk,¡ varjky (0, 1) esa gSA rks

1

3

E  

E  

d s ?kfVr gkus  s dh ikz f;drk  

d s ?kfVr gkus  s dh izkf;drk
cjkcj gS_____________A 

Ans. (6) 

Sol. Let x, y, z be probability of B1, B2, B3 respectively 

 x(1 – y)(1 – z) =   y(1 – x)(1 – z) =   z(1 – x)(1 – y) =   (1 – x) 

(1 – y) (1 – z) = P 

 Putting in the given relation we get x = 2y and y = 3z  x = 6z  6
x

z
 

3-D 

2. If the equation of the plane passing through the line of intersection of the planes 2x-7y+4z-

3=0, 3x-5y+4z+11 = 0 and the point (-2, 1, 3) is ax+by+cz-7=0, then the value of 2a+b+c-7 

is___________. 

 ;fn leryksa 2x-7y+4z-3=0, 3x-5y+4z+11 = 0 dh izfrPNsnu js[kk rFkk fcanq (-2, 1, 3) ls gksdj tkus okys 

lery dk lehdj.k ax+by+cz-7=0 gS] rks 2a+b+c-7 dk eku gS___________A 

Ans. (4) 

Sol. 

 Equation of plane can be written using family of planes: 1 2
P P 0    

 (2x –7y + 4z – 3) +  (3x – 5y + 4z + 11) = 0 

 It passes through (-2, 1, 3) 

  (– 4 + 7 + 12 – 3) +  (– 6 – 5 + 12 + 11) = 0 

  2 12 0     
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1

6
  . 

  12x – 42y + 24z –18 + 3x – 5y + 4z + 11 = 0 

 15x – 47y + 28z – 7 = 0 

 a = 15, b = –47, c = 28 

  2a + b + c –7 = 30-47+28 – 7 

 = 4 

 Ans : 4  

MATRIX  

3. If
2 3

A
0 1

 
  

 
, then the value of det(A4) + det(A10-Adj(2A))10) is equal to_________. 

 ;fn
2 3

A
0 1

 
  

 
 gS] rks det(A4) + det(A10-Adj(2A))10) dk eku cjkcj gS_________A 

 

Ans. (16) 

Sol. 4A = –2 |A| = 16   

 
10 10

10 1024 10232 2 –1
A = =

0 10 1

   
   
    

 

 
2

A =
4 6

0
2



 
 
 

 

  adj 2A  =
2 6

0 4

  
 
 

 

  
1 3

ad
0

j 2A  = –2
2

 
 
 

 

   
10

10 10 1
adj

3
2A = 2

0
 

2
 



 
 
 

 

   

 
 10

10

10

1 2 1

0

= 2

2

 
 
 
 

 
 

 10 1 1023

0 1024
= 2

 
 
 


 

   
 

11

0

2

101
0 2 1023

0 1 1024
A adj 2A

 
 







 
 

  
1010A adj 2A = 0  



 

 

 

Circle 

4. The minimum distance between any two points P1 and P2 while considering point P1 on one 

circle and point P2 one the other circle for the given circles’ equations 

 X2+y2-10x-10y+41=0 

 X2+y2-24x-10y+160=0__________. 

 o`Ÿkksa 

 X2+y2-10x-10y+41=0 rFkk 

 X2+y2-24x-10y+160=0 

 ds fy, ;fn fcanq P1 ,d o`Ÿk ij gS rFkk fcanq P2 nwljs o`Ÿk ij gS] rks fcanqvksa P1 rFkk P2 ds chp dh U;wure nwjh gS 

__________A 

 

Ans. (1) 

Sol. S1 : (x – 5)2 + (y – 5)2 = 9 centre (5, 5), r1 = 3 

S2 : (x – 12)2 + (y – 5)2 = 9 centre (12, 5), r2 = 3 

  

So (P1P2)min = 1 

 

 

Binomial Theorem 

5. If (2021)3762 is divided by 17, then the remainder is___________. 

 (2021)3762 dks 17 ls foHkkftr djus ij 'ks"kQy gS___________A 

 

Ans. (4) 

Sol. (2021)3762 = (2023 – 2)3762 = multiple of 17 + 23762 

= 17 + 22 (24)940 

= 17 + 4 (17 – 1)940 

= 17 + 4 (17μ + 1) 

17k + 4; (k  I) 

Remainder = 4 

 

 

C2 C1 

1 

3 P1 P2 
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Definite Integration  

6. If [ . ] represents the greatest integer function, then the value of
2

2

0

x cos x dx



     

is__________. 

 ;fn [ . ] egŸke iw.kkZad Qyu dks n'kkZrk gS] rks

2
2

0

x cos x dx



      dk eku gS__________A 

Ans. (1) 

Sol. 

 
2

2

0

x cos x dx



       

 = 
1 2

0 1

cos x dx 1 cos x dx



           

 = 
1 2 2

0 1 1

1 cos x dx dx 1 cos x dx

 

               

 = 
1 2 2

0 1 1

dx dx dx

 

      

  
1

0
x 1     

 Ans :1  

  

 

Maxima & Minima  

7. ;fn  
2x

1

2x

1 2
f x sin cos

1 2


  

      
 gS rFkk bldk x ds lkis{k izFke vodyt e

b
log

a
  2 gS tc x = 1, tgk¡ a rFkk b 

iw.kkZad gSa] rks 2 2a b  dk U;wure eku gS__________A 

 If  
2x

1

2x

1 2
f x sin cos

1 2


  

      
 and its first derivative with respect to x is 

e

b
log

a
  2 when x = 1, 

where a and b are integers, then the minimum value of 2 2a b  is__________. 

Ans. (481) 

Sol. 



 

 

 
x

1

x

1 4
cos

1 4

  
 

 
 Let 2x= t>0 

 
2

1

2

1 t
cos

1 t


 
 

 
 

t 0

t tan



 
 

  1cos cos2   

 

0,
2

2 0,

 
   

 

  

 

 2   

 
x1 41sin cos x1 4

      
   

 

 = sin2  

 
x2tan 2.t 2.2

y x22 1 41 tan 1 t


  

  
 

 
   

 

x x x x1 4 .2.2 n2 2.2 4 . n4dy

2dx x1 4

 
 



 

 
dy 5.2.2. n2 2.2.4.2 n2

dx 25


  

 = 
20 n2 32 n2 12 n2

25 25

 
  

 a=25, b= 12 

 2 2 2 2

min
a b 25 12     

 = (481)  

 

 

 

 

Continuity 

8. If the function  
 

4

cos sinx cos x
f x

x


  is continuous at each point in its domain and  

1
f 0

k
 , 

then k is _____________. 

 ;fn Qyu  
 

4

cos sinx cos x
f x

x


 , vius izkar ds izR;sd fcanq ij larr gS rFkk  

1
f 0

k
 gS] rks k cjkcj gS 

_____________A 

Ans. (6) 
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Sol. 
4x 0

sin x + x x – sinx
2sin sin

21
= li

k x

2
m


   
   
      

 

   
4 3x 0 x 0 x 0

sinx x x sinx sinx x x sinx
lim lim lim

2x2x x  

      
     

   
  

2x 0

1 cosx 1
1 lim

63x


    

 

Area Under the Curve 

9. The maximum value of z in the following equation z = 6xy+y2, where 3x+4y   100 and 

4x 3y 75   for x 0 and y 0 is ___________. 

 z = 6xy+y2 vf/kdre eku] tcfd 3x+4y   100 rFkk 4x 3y 75  , x 0 and y 0 gS] gS _____A 

Ans. (625) 

Sol. x 0, y  0 

4x + 3y  75 

3x + 4y  100 

  

 

(x,y)  z = 6xy + y2 

(0,25)  z = 0 + 625 = 625 

75
,0

4

 
 
 

 z = 0 + 0 = 0 

(0, 0)  z = 0 + 0 = 0 

 zmax = 625 at x = 0, y = 25 

 

(0, 25) 

(0, 0) 
75

,0
4

 
 
 

  
100

,0
3

 
 
 

  



 

 

VECTOR 

10. If ˆˆ ˆa i j 3k     , 

 ˆˆ ˆb i j k      and  

 ˆˆ ˆc i 2j k    

 such that a .b 1  and b . c =-3, then   1
a b .c

3
  is equal to__________. 

 ;fn ˆˆ ˆa i j 3k     , 

 ˆˆ ˆb i j k      rFkk 

 ˆˆ ˆc i 2j k    

 gSa] ftuds fy, a .b 1  rFkk b . c =-3 gSa] rks   1
a b .c

3
  cjkcj gS__________A 

Ans. (2) 

Sol. 

  a , ,3     b , , 1     

 c 1, 2, 1    

• a .  b 1 3 1         

2 4    

2    

• b . c 3   

2 1 3       

2 4      
1

2

  
 

 
 

 1,2,3 a   b 2,1, 1    

ˆˆ ˆi j k

a b 1 2 3

2 1 1

   

 

       ˆˆ ˆi 5 j 7 k 3 5, 7, 3         

     a b .c 5, 7,3 . 1, 2, 1        

= (-5+14-3) = 6 
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